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8 KUIACC

IlepBoHaYaIbHBIE XUMUYECKUE MTOHSATHUS

[Ipenmer xumuu. Ponbs Xxumuu B )kU3HU 4yenoBeka. Tema u BenjectBa. OU3nuecKue CBOMCTBA BEILIECTB.
ArperatHoe cocTosiHUE BewlecTB. [IoHsATHE 0 MeTOmax MO3HAaHUS B XMMHUHU. XUMHUs B CUCTeME Hayk. Yucrbie
BemiecTBa 1 cMec. CriocoObl pa3aeneHus cMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHTBl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. IIpocThie U clioxkHBIE
BeLIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckasi popmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JI€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeuiecTB. OTHOcHTENbHASI aTOMHAs Macca. OTHOCUTENbHASI MOJIEKYJIIpHas Macca. MaccoBasi 1011 XMMHUYECKOT O
3JIEMEHTA B COCITMHEHUH.

®du3nueckue U XUMUUECKUE sIBJICHUS. XUMHUUECKasi peakius U e€ Mpu3Haku. 3aKOH COXPAHEHUSI MACChI
BellecTB. XuMuueckue ypaBHeHHs. Kiaccuduxamus XUMHUECKUX peakiuil (COeAMHEHMs, pa3IoKeHus,
3aMelIeHus, OOMEHa).

XUMHYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOI MOCYI0H, C MpaBUiaMH paboThl B 1abopaTopuun
U npuéMaMu OoOpalieHus: ¢ J1abopaTopHbIM OOOpPYJOBAHHEM; H3y4CHHE M ONHCaHUE (PU3MYECKHX CBOWCTB
00pa3oB HEOPraHUYECKUX BELIECTB; HaOM0AeHHEe (hU3HUecKUX (TJIaBJIeHUE BOCKA, TasHUE JbJa, pacTUpaHHe
caxapa B CTYIIKEe, KUIIEHUE M KOHJEHCALUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAIMBAHHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KHCIIOTON) sIBICHUI, HAOII0IeHHEe M OMHCaHWEe MPU3HAKOB MPOTEKAHUS
XUMHUECKUX peaklnii (pa3joKeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI € XJIOPUAOM Oapusi, pa3iokKeHHe
ruapokcuaa menu(ll) mpu marpeBanum, B3aumoneicTBue xeneza ¢ pactBopoM conu menu(ll)); uzydenue
CIOCO0OOB  pasfesieHusi cMmeceld (C IMOMOIIbI0 MarHuTa, QWIBTPOBAaHHWE, BBITAPUBAHHUE, TUCTHUIUIALNS,
xpomatorpadus), mpoBeeHIEe OYNCTKU TOBAPEHHON COJIM; HAOIIOICHNUE U OMMCAHNUE PE3YIbTAaTOB MPOBEACHUS
OIIbITA, WJUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl; CO3/IaHNUE MOJIEIEH MOJIEKYI (I1apOCTEPKHEBBIX ).

Baxneiinve npeacTaBuTeNN HEOPraHMYECKUX BEIIECTB

Bo3ayx — cmech razoB. CocraB Boznyxa. Kucinopon — siemeHT U npoctoe BemectBo. HaxoxaeHue
KHCIIOpOJia B Tpupoje, (PU3MYeCKHe M XUMHYECKHe CBOMCTBa (peakiuu ropenusi). Oxcunbl. [Ipumenenue
kuciaopoaa. CriocoObl MoydeHHs: KUCIOPOAa B JTAOOPATOPUU M MPOMBIILIEHHOCTH. KpyroBopot kucioponaa B
MIPUPO/IE.

O30H — amoTponHas MOAU(PHUKALIHS KUCTOPO/A.

TennoBoil 3¢dexr xuMuyeckol peakuuu, TEPMOXMMUYECKHE YPAaBHEHMs, 9K30- U IHAOTEPMHUECKUE
peakiuu. TomauMBO: yrojab M MeTaH. 3arps3HEHHE BO3AyXa, YCHWJICHHE MapHUKOBOrO 3(dekra, paspylieHue
030HOBOI0 CJIOSI.

Bonopon — »snmemeHT M mpocroe BemiecTBo. HaxoxaeHue Bogopoia B mpupoze, (uznueckue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0bI oTy4eHuss. Kucnotel u conu.

KonuyectBo BemectBa. Moabs. MomnspHas Macca. 3akoH ABOTajipo.

MossipHblil 00bEM ra30B. Pacy€Thl Mo XUMHUUECKUM YPaBHEHHSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputTens. PacTtBopbl. HachlllleHHbIE W HEHACHIIICHHBIE
pactBopbl. PactBopumMocTh BemiecTB B Boje.l MaccoBasi 1oyisl BelecTBa B pacTBOpe. XMMHUUYECKHE CBOMCTBA
BoAbl. OcHOBaHMs. PoJib pacTBOPOB B IPUPO/IE U B )KU3HU UeoBeka. KpyroBopot Boibl B mpupo/e. 3arpsisHeHNe
MPUPOJHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heoprannyeckux coenunenuil. Oxcuapl. Knaccuduxanus okcuos: coneodpasyromue
(ocHOBHBIE, KUCIOTHBIE, aM(OTEepHbIE) U HeconeoOpasyronme. HoMeHkIaTypa OKCHAOB (MEXIyHapoaHas U
TpuBHanbHas). Ousndeckue U XUMUUYECKHE CBOMCTBa okcr0B. [lonydyeHrne okcuaoB.

OcHoBanms. Knaccudukanuss ocHOBaHM: MIENOYM M HEpacTBOPUMBIE OCHOBaHMs. HomeHknaTypa
OCHOBaHUH (MeXAyHapoHas U TpuBUaibHast). GU3NUecKre U XMMUYECKHE CBOMCTBA OCHOBAHMIA.

ITonyuyeHnne OCHOBaHMIA.

Kucnotel. Knaccudukauuss xucnor. Homenknatypa KHCIOT (MeXAyHapogHas M TpUBUAJIbHAS).
Pu3nYECKUE U XMMUYECKUE CBOMCTBA KUCHOT. Psan aktuBHocTn metamuioB H. H. bekerosa. I[lonmyuenue kucnor.

Conu. Homenknartypa coseit (MexayHapoHasi U TpUBUAIbHAS).

dusnyeckue 1 XuMHUYECKUE CBOMCTBA conel. [lomyuenue conei.

I'eneTnyeckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

XUMHUYECKUN OKCIEPUMEHT: KAayeCTBEHHOE OIPEICICHUE COACPKAHUS KUCIOpOAAa B BO3IYXE,
MoJIyueHue, coOMpaHue, paclio3HaBaHME W HM3yYEHUE CBOWCTB KHUCJIOpOJa; HaOIOJEHHE B3aUMOICHCTBUS
BELIECTB C KMCIOPOAOM U YCJIOBUS BOSHUKHOBEHHUS U IPEKPALLICHUS



ropeHus (moxapa); O3HaAKOMIIGHHE C oOpa3laMH OKCHJIOB U OINHCAaHWE WX CBOWCTB; IOJyYEHHE,
coOupaHue, pacro3HaBaHWE U M3yUYCHHE CBOWCTB BOJIOpOja (TOpEHHUE); B3aUMOJICHCTBUE BOJIOPO/Ia C OKCHIOM
meau(1l) (Bo3MOKHO UCITOIB30BAHKE BHICOMATEPUAIIOB); HA0I0IeHHE 00pa3II0B BEUIECTB KOJIMYECTBOM | MOJIB;
Hccea0BaHe 0COOCHHOCTEN pacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO; IPUTOTOBJICHHE PACTBOPOB
C ompenenEéHHON MacCOBOM J10J1€i pacCTBOPEHHOIO BEIIECTBA; B3aUMOJICHCTBHE BOABI C METa/NIaMH (HATpUEM U
KaJIbIieM) (BO3MOXKHO HCIIOJIb30BAaHHE BHJICOMATEPHAIIOB); OINPEICICHUE PACTBOPOB KHCJIOT M IIEIOYEH C
MTOMOIIBIO HHIUKATOPOB; HCCIIEIOBaHNE 00PA3IIOB HEOPTaHUIECKUX BEIIECTB PA3IMYHBIX KIIACCOB; HAOIFOICHUE
HM3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAaX KUCIIOT U IIEJI0UeH; u3y4eHue B3auMoaeicTBus okcuaa meau(Il)
C pacTBOPOM CEPHOM KHCIIOThI, KUCIOT C METAJUIAMH, PEAKUHUN HEUTpAIU3ALUM; ITOJTYyYECHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHHUE OJIHOTO METajla JPYTUM M3 PacTBOpPA COJIM; PELICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 0
TeMe «BajkHelIne KJ1acChl HEOPraHUYECKUX COCITUHEHUI.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux sjemeHToB [[. M. Menneneena.
CrpoeHue aTOMOB.

Xumuueckas cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUU

[TepBBie TOMBITKY KIACCH(PHUKAIUN XUMUIECKUX AJIeMEHTOB. [IOHSATHE O TPYIax CXOIHBIX 3JIEMEHTOB
(IemoYHbIe W IIEJIOYHO3EMENIbHBIC METaJUIbl, TaJIOTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT
amM(pOTepHBIC OKCUIBI ¥ TUAPOKCHUJIBI.

[lepuonnueckuii 3akoH. [leproauueckas cucreMa XuMUYECKUX

anementoB JI. M. MenneneeBa. Koporkonepuonnas u JuiMHHOnepuoaHas ¢opmel llepnoanueckoit
cucteMbl xumuueckux snemeHToB /. 1. Menaeneesa. [lepuonbl u rpynmnbsl. @U3M4eCKuil CMBICI OPSAIKOBOTO
HOMEpa, HOMEPOB MEPHUOJIa U TPYIIIBI JIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M30Tombl. DJIEKTPOHBI.

CrpoeHue 31EeKTpOHHBIX 000JI04eK aTOMOB IepBbIX 20 XUMHUYECKHUX 3yieMeHToB llepuoanueckoit
cucteMmsl /1. 1. MenaeneeBa. XapakTepucTHKa XUMUYECKOTO 3JIEMEHTA T10 €ro IMOJIOKEHUIO B [leproandeckoi
cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTM H3MEHEHUs paJuyca aTOMOB XHMHYECKHUX D3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TpyImaM U nepuoaaMm. 3Hauenue llepuoanueckoro 3akona u I[lepuonnueckoi
CUCTEMbI XUMUYECKUX 3JIEMEHTOB JJI Pa3BUTHS HayKu U npakTUKU. J[. 1. MeHneneeB — yu€HbIN U Ipa’KJaHUH.

Xumuueckasi cBsi3b. KoBajneHTHast (MOJsipHAsE W HEMOJSIPHAs) CBA3b. OJIEKTPOOTPUILIATEIHLHOCTH
XUMHYECKUX 3JIEMEHTOB. MloHHas CBS3b.

Crenenb okucieHus. OKHUCIUTETFHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl oOKuciaeHuss u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUN IKCIEPUMEHT: M3YYCHHE OOpas3IlOB BEIIECTB METAUIOB U HEMETAJUIOB; B3aMMOJICHCTBUE
TUAPOKCHIA IIUHKA C pacTBOpPaMH KHUCJIOT W IIEIOYEH; MPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKINi (TOpeHre, Peakiiuy pa3ioKeHHs], COSTUHEHNS).

MexnpeaMeTHbIE CBSI3U

Peanuzarus MeXnpeIMETHBIX CBS3€H MPU U3yUYEHUU XUMUHU

B 8 KJIacce OCYIIECTBISIETCS Yyepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHITHM, TaK U
MIOHSTUH, SBIISIOIIMXCA CUCTEMHBIMU TSI OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAyYHbIE MOHATHUS: HAy4YHBIA (PaKT, TMIOTEe3a, TEOPHUS, 3aKOH, aHAJW3, CHUHTES,
KJ1accuukanms, NepuoANIHOCTh, HAOJIOICHHE, SKCTIEPUMEHT, MOJICTTUPOBAHHE, U3MEPEHHUE, MOJIETh, SIBJICHHUE.

®du3nka: marepus, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHWJ, W30TOIbI, PaJIUOAKTUBHOCTD,
MOJIEKYJIa, AIEKTPUIECKUI 3apsl, BEHIECTBO, TE€NO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, Ias,

dbuznyecKre BEIMYUHBI, €IUHUIIBI H3MEPEHUS, KOCMOC, TIaHEeTHhI, 3BE3/1b1, CONHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TOPOJIbI, MOJE3HBIE HCKOMAaeMbIe, TOIUIMBO,
BOJIHBIE PECYPCHI.

9 KITACC

BemiecTtBo 1 XumMudecKkas peakiius

Ilepunonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux 3nemeHToB . . Menaeneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHECHHH CBOWCTB XMMHYECKHX DJJIEMEHTOB TMEPBBIX TPEX MEPHUOJIOB, KA,
KaJIbLIUS U UX COEIMHEHUN B COOTBETCTBUU C MOJIOKEHHEM 3JIeEMEHTOB B [leproinueckoii cucteMe u CTpoeHueM
WX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUYECKOM CBA3U. TUIBI KPUCTATUIMUECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB
BEIIIECTBA OT TUIA KPUCTAUIMYECKON PEMIETKH U BUIa XUMUYECKOH CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB



(MexIyHapoaHas W TpPUBHAJIbHAS). XHUMHUYECKHE CBOWCTBA BEILECTB, OTHOCSIIUXCA K Pa3IHMYHBIM
KJIaccaM HEOpraHMYECKUX COEAMHEHUI, TeHETHUECKas CBsI3b HEOPraHUYECKHUX BEILECTB.

Knaccugukarus XuMUYeCKUX peakluid Mo pa3InyHbIM MPU3HAKaM (IO YUCIY M COCTaBY YYacCTBYIOLIUX
B PEaKLMH BELIECTB, 110 TEMI0BOMY 3(p(eKTy, 0 N3MEHEHHIO CTENEHEH OKUCICHUSI XUMUUYECKHX 3JIEMEHTOB, 10
00paTUMOCTH, 110 YYACTHUIO KaTallu3aTopa).

OK30- ¥ S3HA0TEPMHUECKUE PEAKIH, TEPMOXUMHUUYECKHE YPAaBHEHHUS.

[TonsiTne 0 ckopocTH XUMHYecKoW peakuuu. [loHsarue o6 oOpaTUMBIX M HEOOPATUMBIX XHUMHYECKHX
peakuusx. [ToHATHE 0 TOMOT€HHBIX U reTepOreHHbIX peakiusx. [Tonarue o xumuueckom paBHoBecun. PakTopBl,
BIIUSIOLIUE HA CKOPOCTh XUMUYECKOM peakluy U MOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE peaKIuu, 3JIEKTPOHHBIN OanaHc OKHCIIUTENIbHO-
BOCCTAaHOBUTENIbHON peakuuu. COCTaBIE€HUE YpaBHEHUHM OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIHUM C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOIr0 OanaHca.

Teopust 2JIEKTPOJIUTUYECKONW TUCCOLMALUU. ODJIEKTPOIUTHl U HENIEKTPOJUThl. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMAlMK BEIIECTB C pa3IMYHBIMU BHJIAMH XUMHUYECKOW cBA3H. CTeneHb IUCCOLMALUM.
CunbHbIe U crabble AIEKTPOIHTHI.

Peakiun noHHoro oOMeHa. Y caoBUs NPOTEKAaHUS pEaKLMii HOHHOrO OOMEHa, MOJIHbIE U COKpaIlEHHbIE
HMOHHbIE ypaBHEHHUs peakiuil. CBoicTBa KHCIIOT, OCHOBaHMM M cOJIed B CBETE IMPEACTaBICHUN 00
JIEKTPOIMTUYECKOH nucconuannu. KauectBeHHble peakiuu Ha HOHbL. [ToHsATHE O ruApOIM3e collet.

XVUMUYECKUH AKCIEPUMEHT: 03HAaKOMJICHHE C MOJENIIMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB U HEMETaJIOB (Tpadura 1 ajMasa), CII0KHBIX BEILECTB (XJIOPH1a HATPUs); UCCIIEIOBAHUE
3aBHCUMOCTH CKOPOCTH XHMHYECKOH pEaKIMW OT BO3JACHCTBUSA pPa3IMUHBIX (DAKTOPOB; HCCIEIOBAaHUE
3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILECTB, Mpoliecca AUCCOLUALMM KUCIOT, Lieoded u cojeil (BO3MOXKHO
UCII0JIb30BaHNE BUEOMATEPUAIIOB); POBEACHHUE ONBITOB, WILTIOCTPUPYIOIIMX MPU3HAKH MIPOTEKAHUS PEAKIIUIM
HMOHHOro obMeHa (0Opa3oBaHHE OcCajllKa, BbIJENEHUE ra3a, 00pa3oBaHHE BOJIbl); OIBITOB, WIUIIOCTPUPYIOIIUX
MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKUMil (FrOpeHue, peakUuu pPas3jIoKEeHUs, COEIUHEHUs);
pacro3HaBaHME HEOPraHMYECKUX BEIIECTB C IIOMOIIbIO KauyeCTBEHHBIX peakUUil Ha MOHBI; pEIIeHue
AKCIIEPUMEHTAJIbHBIX 33/1a4.

Hemeranisl 1 UX cOeIUHEHUS

O61as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTEIIEHH OKUCIICHHUS.
Crpoenue u Gpu3nuecKue CBONCTBA NPOCTHIX BEIIECTB — rajloreHOB. XMMUYECKHE CBOWCTBA HAa IPUMEpE XJIopa
(B3auMoielicTBHE ¢ METAJUIaMU, HEMETallaMu, 1iesno4aMu). XiaopoBogopoa. CossiHas KHCI0Ta, XUMHUYECKHE
CBOICTBA, NIOJy4yeHUE, IPUMEHEHHE. JlelicTBHE XJIOpa M XJIOPOBOAOPOIa Ha OpraHu3M uejoBeka. BakHelue
XJIOPUJIBI U UX HAXO0XJACHUE B IPUPOJIE.

OO11ast xapakTepucTHKa 371eMeHTOB VIA-rpymnisl.

Oco0eHHOCTH CTPOEHUS aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHHUSI.

CrpoeHne M (u3MuecKue CBOMCTBA MPOCTBIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHBIE
MoaU(UKAIMK KHUCIOpOJia U cepbl. XUMHUYECKHe cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHue, (husndeckue u
XUMHYecKHe cBoiicTBa. OKCH/IBI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHI0B. CepHasi KUCIIOTa, (pu3nYecKue
U XMMHYECKHe CBOMCTBA (0011IMe KaK IpeCTaBUTeNs Kacca KUCIOT U criennduueckre). XMMUYECKUe peakiu,
Jeallie B OCHOBE MNPOMBIIIJIEHHOTO Croco0a mojydeHus cepHoi KucinoTsl. [Ipumenenue. Conu cepHOM
KHMCIIOTBI, KaueCTBEHHas peakuusi Ha cyibgaT-uoH. HaxoxaeHue cepbl U €€ COEIMHEHUN B MpPUPOJIE.
XUMHUYECKOE 3arpsi3HEHNE OKPYXKAOIel Cpeibl COeIMHEHUSIMU Cepbl (KUCIOTHBIE 105K/IH, 3aTPsI3HEHHUE BO3TyXa
1 BOJI0OEMOB), CITOCOOBI €T0 TTPEI0TBPAICHUSI.

OO01m1ast XxapakTepUCTHKA 3JIEMEHTOB VA-TpyHibl.

Oco0eHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTENIEHN OKUCIICHHUSI.

A30T, pactipocTpaHeHue B Ipupoe, (hu3nyeckre 1 XuMHYecKue cBoicTBa. Kpyropopot azora B npupoe.
AMMuak, ero pusnueckre 1 XuMHUIECKHe CBOMCTBa, odyyeHue U npuMeHeHne. Conyu aMMOHUS, UX (PU3UYECKHe
U XUMHMYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHass peakuus Ha HOHBI aMMOHHMA. A30THas KUCIIOTa, e
noyiyueHue, (¢uU3NYecKue W XHMHUYECKHe CBoiicTBa (0o0mue Kak TMpeAcTaBUTENs Kiacca KHUCIOT U
cneunpuyeckue). Micronap3oBaHne HUTPATOB U COJIEH aMMOHUS B KaUe€CTBE MUHEPATbHBIX yI00pEHUil.

XUMHYECKOE 3arpsi3HeHNE OKPYKAIOIIEeH Cpesibl COeMHEHHUSIMH a30Ta (KUCIOTHBIE OK/IH, 3arps3HEHNE
BO3/yXa, [I0YBHI U BOJIOEMOB).

®dochop, amrorpomHsie Moaubukanuu dochopa, Guznueckrne W XUMHYECKHE CcBoMcTBAa. OKCHI
dochopa(V) u dochopHas kuciora, ¢uU3MUECKUe W XUMHUYECKHE CBOWCTBa, MoiydeHue. lcrosnb3oBaHue
¢dbocdaToB B kKauecTBE MUHEPATbHBIX YA0OOPEHUH.

OOu1as xapakTepucTiKa 31eMeHToB [VA-rpymnsl.



OCOOEHHOCTH CTPOCHUS aTOMOB, XapAKTEPHBIC CTETICHN OKHCIICHHUS.

VYrnepon, amioTpoIiHble MOAU(UKALWHU, PACIPOCTPAaHEHHUE B MpUpoe, (U3NYECKHEe M XUMUYECKUE
cBoiicTBa. Ancop6mus. KpyroBopoT yraepona B npupoae. OKCUabl yriaepona, ux (GU3NUecKue U XUMUYECKHE
CBOMCTBA, JeICTBIE HA KUBbIE OPraHU3MBI, IOJIy4€HHE U TPUMEHEHHE. DKOJOTrH4ecKre MpoOaeMbl, CBI3aHHbIE
c okcuaom yriepona(IV); rumoreza rnoOalbHOrO MOTEIUICHMS KIMMaTa; MApHUKOBBIA 3¢ ¢ekT. YronbHas
KHCIIOTa U €€ COJIH, X PU3NYECKUE U XUMUUECKHE CBOMCTRA, MOIyYeHHEe U IpuMeHeHue. KauecTBeHHast peakius
Ha KapOoHaT-uoHBL. Mcnonp3oBaHne KapOOHATOB B OBITY, METUIIMHE, TPOMBIIICHHOCTH U CEIbCKOM XO3sIHCTBE.

[lepBoHayanbHble MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSX yrieponaa (MeTaH, 3TaH,
STWIEH, alleTWJIEH, 3TaHOJI, INIMIEPUH, YKCyCcHas Kuciora). X cocraB u xumuueckoe crpoeHue. Ilonstue o
OMOJIOrMYECKH BaXKHBIX BEIIECTBAX: XKUPAX, OeJIKax, yrieBoiaXx — U UX POJIM B )KU3HU YelloBeKa. MarepuaibHoe
€IMHCTBO OPTaHUYECKUX U HEOPIaHUUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢pusnyeckue 1 XMMHYECKHUE CBOMCTBA, MONy4YeHHe U npuMeHeHne. CoeTuHeHUs] KPEMHHUS
B mpupone. OOmme mnpexacraBienuss o6 okcuae kpemHuss(IV) u kpemnueBoil kucmorte. CHIMKATBl, HX
UCIOJIb30BaHUE B OBITY, MEAUIIMHE, IPOMBILUICHHOCTH.

Bakueiimme cTpouTENbHBIE MaTePHAIIBI: KEpAMUKa, CTEKIIO, IIEMEHT, OETOH, jkene300eToH. [Ipodaembl
0€3011acCHOT0 HCIIOIb30BAHMSI CTPOUTEIBHBIX MAaTEPHATIOB B IIOBCEHEBHOM KU3HHU.

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa31i0B HEOPraHMUECKUX BEIIECTB, CBOMCTB COISIHON KHCIIOTHI;
MPOBEJICHUE KAaYeCTBEHHBIX pPEaKIUW Ha XJIOPUI-UOHBI U HAOIIOJEHHE MPU3HAKOB MX MPOTEKAHHS; OIBITHI,
oTpakaromue GU3NIeCKue U XMMUYECKHE CBOMCTBA TAJOT€HOB U MX COCAMHEHUH (BO3MOYKHO HMCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3liaMy XJIOPUIOB (TaJOreHHI0B); O3HAKOMJICHHE C 00pa3amMu cepbl U
e€ coequHEeHUAMH (BO3MOKHO MCIOJIb30BaHUE BIIEOMATEPUAIIOB); HaOII0IeHHE TIpoliecca OOyTIMBaHus caxapa
Mo IEHCTBUEM KOHIICHTPUPOBAHHOMN CEPHOM KUCIOTHI; U3y4eHHE XUMUYECKUX CBOWCTB pa30aBIeHHON CEpHOM
KHCJIOTHI, MPOBEACHNE KadeCTBEHHOW peakiuu Ha Cyinb(aT-uoH M HAONIOJIEHHE TpU3HaKa €€ MPOTEKaHUS,
O3HaKOMIIEHHE C (PU3WYECKHMMH CBOWCTBaMHU a30Ta, (ocdopa M UX COCAUHEHHH (BO3ZMOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), 00pa3liaMu a30THBIX U (pOCHOpHBIX yrnoOpeHuit; ody4eHne, coOupanne, paclio3HaBaHUE U
M3Y4YE€HHE CBOMCTB aMMHUaKa; IIPOBE/ICHUE Ka4YeCTBEHHBIX PEeaKlUii Ha MOH aMMOHUS U (ocdaT-uoH U U3yuyeHUE
MIPU3HAKOB HUX IMPOTEKAaHHS, B3aUMOJICHCTBUE KOHLUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIOJIb30BaHNE BHUIEOMATEpUAJIOB); H3YYEHHE MOJENCH KpHUCTAUNIMYECKUX pemEToK anmMasa, rpadura,
¢bymiepeHa; 03HaAKOMJIGHHE C TIPOIIECCOM aACOPOIMH pPAaCTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM IMPOTHBOrasa; MojiyueHue, cOOMpaHue, paclio3HaBaHUE U HW3YYCHHE CBOWCTB YIJIEKHCIIOTO rasa;
MIPOBEJICHNE KAUECTBEHHBIX peakluii Ha KapOOHaT- U CHJIMKAT-UOHbl U W3Y4YE€HHE MPU3HAKOB HUX MPOTEKaHUS;
03HAaKOMJIEHHE C MPOAYKLHEH CHUIMKATHOW IPOMBIIUIEHHOCTH; PELICHHE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BaxHelmme HeMeTaJUTbl U UX COCIUHECHHS».

MeTtanibl 1 UX COeAMHEHUS

OO0miass xapakTepUCTHKAa XMMHUYECKHUX 3JIEMEHTOB — METAUIOB Ha OCHOBAHUU HUX TOJOXKEHHS B
Ilepuoanueckoit cucreme xuMndeckux a1eMeHToB 1. 1. Menneneesa u ctpoenus aromoB. CTpoeHNE METAILIOB.
Mertannnydeckasi CBSI3b M METAJUIMUECKas KpUCTAJUIMUECKas pemérka. DIEKTPOXUMUYECKUN Psijl HANpSKEHUH
MeTau1oB. PU3NYecKre U XMMUYECKHe CBOMCTBA MeTaJIoB. O01ue crnocoOb! momydeHus: Metansios. [lonsTue o
KOPpO3UU METaJIOB, OCHOBHBIE CIIOCOOBI 3aIllUThl UX OT Koppo3uu. CruiaBbl (CTaslb, YyTyH, AIOPATIOMUHUH,
OpOH3a) M UX MPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilenounbie MeTamabpl: moJOKeHWE B llepmogmyeckor cucreme XuMuyeckux siemeHtoB . .
MeHieneeBa; CTpOeHHE UX aTOMOB; HaX0XKJIeHHE B Tpupojie. Pu3nueckue U XMMUYeCKHe CBOMCTBA (Ha MpuMepe
HaTpus ¥ Kaiusi). OKCUABI U TUAPOKCUABI HATpUsl U Kasus. [IpuMeHeHne nienouHbIX METaUIOB U UX COeIMHEHUH.

[IlenoyHO3EMENBHBIE METAJIIBI MATHUH U KaJIBLIMI: OJI0XKeHUE B [Ieproanueckoil cucteMe XMMHUECKHUX
anemeHnToB J[. . MeHneneeBa; cTpoeHHEe UX aTOMOB; HaXOXKJIE€HWE B mpuponae. Pusnyeckue u XUMMHUYECKUe
CBOMCTBAa Mar"us U Kajuplus. BaxHelmne coequHeHnst Kablus (OKCU, TUAPOKCU, coin). JKECTKOCTh BOMIBI U
CHOCOObI €€ yCTpaHEeHUS!.

Amomunuii: nonoxenue B llepuognueckoit cucreme xumuueckux snemeHToB /. M. Menpeneesa;
CTpOEHHE aToMa; HaxoXKJeHHe B npupoje. Puznyeckue U XUMUYECKHE CBOMCTBA alllOMMHHS. AMQOTEpHbIE
CBOMCTBA OKCUJA U TMIPOKCUIA ATFOMUHUS.

Keneszo: nonoxenue B [lepronnueckoit cucteMe xuMuueckux 3iemeHToB . . MenneneeBa; ctpoeHue
aToOMa; HaxoXJeHue B npupoje. Puzndyeckue U XMMUUECKHUE CBOMCTBA Xkene3a. OKCUIbl, THIPOKCUIBI U COIH
xene3a(ll) u xxeneza(Ill), mx coctas, CBOMCTBA U TIOJTyYCHHE.

XUMHUECKUH HKCHEPUMEHT: O3HAKOMJICHHE C 0o0pasliaMH METalIOB M CIUIaBOB, MX (DHU3MUYECKUMHU
CBOMCTBAMM; HM3YYEHHE pE3yJNbTaTOB KOPPO3HHM METAJIOB (BO3MOYKHO HCIOJB30BAaHUE BHJIEOMATEPHAIIOB),
0CcOOEHHOCTEM B3aMMOJCHCTBUS OKCHAA KalbLMsid M HATpus €  BOJOW (BO3MOYKHO HCIIOJIb30BaHUE



BUJIEOMATEPHUAIIOB); UCCIIEIOBAaHUE CBOMCTB KECTKOM BOBIL; MIPOLIECCa TOPEHHUS JKelle3a B KUCIOPOAE (BO3MOKHO
UCIIOJIb30BaHNE BHJIEOMATEPHANIOB); NPU3HAKOB MPOTEKAaHUS KAauyeCTBEHHBIX peakIuil Ha HOHbI (Marxus,
Kanplus, amomuHus, uHKa, skene3a(ll) m xemesa(Ill), memu(Il)); HaOmromeHue W OMHCAHHWE MPOIECCOB
OKpallIMBaHUsl TUIAMEHW MOHAMM HATPHS, KalHUg U Kalblus (BO3MOXKHO HCIOJIb30BaHHE BHUICOMATEPHAIIOB);
uccieioBaHle aM(pOTEPHBIX CBOWCTB THAPOKCHIA AITIOMMHUS W THAPOKCHIA LWHKA; pEIIeHHe
SKCIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BakHele MeTalibl U UX COCTUHEHUS.

XHUMHA U OKpYXKarolas cpena

HoBele maTepuaibl 1 TeXHONOrMU. BemecTa 1 Marepualbsl B IOBCEIHEBHOM KU3HU YeJIOBEKa. XUMUS U
3n0poBbe. be3omacHoe HMCMONb30BaHUE BEIIECTB M XMMUYECKMX peakuuid B ObiTy. IlepBas momoms mpu
XUMHUYECKHUX O0KOrax M oOTpaBieHusAX. OCHOBBI HKOJIOTMYECKOM I'PAMOTHOCTH. XUMHMUYECKOE 3arps3HEHUE
OKpY>Karolen cpebl (mpeaenbHas qonycrumas Konuentpamus semects — [1JIK).

Posib XuMHM B pelIeHUH YKOJIOTHYECKUX MPOOIIEM.

[TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB (YToJib, MPUPOAHBINA a3, HEPTH), MPOIYKTHI UX MEepepabOTKH,
UX pOJIb B OBITY U POMBILIIIEHHOCTH.

XUMHUYECKUH IKCIIEPUMEHT: U3y4eHHE 00pa3lioOB MaTepHajoB (CTEKIIO, CIIJIaBbl METAJUIOB, TIOJIMMEPHBIE
Marepuabl).

MexipeameTHbIe CBSI3H

Peanuzanus MeXIpeAMETHBIX CBSI3€d MpPU HM3YYEHUH XUMHHM B 9 Kilacce OCYILECTBIISIETCS 4Yepe3
WCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK W MOHSATHH, SBISIOMIMXCA CUCTEMHBIMU JIJIst
OTJIETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO01re ecTecTBEHHO-HAay4YHbIE TMOHATHA: Hay4YHBIH (aKT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAIU3, CUHTES,
KiaccupuKanus, NepuoANIHOCTb, Ha0II0IeHNE, SKCIIEPUMEHT, MOJISTUPOBAaHUE, U3MEPEHUE, MOJIENb, SIBICHUE,
MAPHUKOBBIN YPPEKT, TEXHOJIOTHUSI, MATCPHUAITHI.

®dusnka: marepus, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIHWJ, W30TOIbI, PaJIUOAKTHUBHOCTD,
MOJIEKYJa, JEKTPUUYECKUM 3apsij, MPOBOJHUKH, MOIYHPOBOAHUKHU, TUAIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOE COCTOSHUE BEIEeCTBA, ra3, PacTBOp, PacTBOPUMOCTh, KpUCTaNIMYecKas peméTka,
CIUIaBbl, GU3HUYECKUE BEIIMYUHBI, €MHHLIBI H3MEPEHHSI, KOCMUYECKOE IIPOCTPAHCTBO, TIAHETHI, 3BE31b1, COIHIIE.

buonorus: ¢dorocunres, npixanue, buocdepa, sKocrucTeMa, MUHEpaIbHbIEe yI00pEHUsI, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbIe, TOILIUBO,
BOJIHBIE PECYPCHI.

COJAEP/)KAHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»
9 KJIACC

BeniectBo n xuMuyeckas peakius

Ilepnonnueckuii 3akoH. [lepnonnueckas cucrema xumuueckux anemeHToB Jl. 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKHX DSJIEMEHTOB IEPBBIX TPEX TMEPHOIOB, Kaluf,
KaJIbLUs U UX COEIUHEHHUI B COOTBETCTBUHU C IOJIOKEHUEM IEMEHTOB B [leprnoanueckon cucreme U CTpOCHUEM
MX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMUYECKOM CBSI3U. TUIIBI KPUCTATUTMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTATUIMYECKON PEIIETKU U BUIa XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKHMX BEUIECTB (MEXKAyHAapogHas UM  TPUBHAIBHAS).
XWUMUYECKHME  CBOWCTBA  BEIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIacCaM HEOPraHWYECKUX COCIMHEHUU,
TEHETUYECKas CBS3b HEOPTAHUYECKUX BELIECTB.

Knaccudukanmst XMMUYECKUX PEaKIUid TI0 Pa3IMYHBIM MPU3HAKaM (TI0O YHCITY U COCTaBY YYaCTBYIOIIUX
B PEAKITNH BEIECTB, 110 TETIOBOMY d(PQEKTY, IO U3MEHEHUIO CTENEHEH OKUCICHHUS] XUMUYECKIX JIEMEHTOB, T10
00paTUMOCTH, 110 YYACTHUIO KaTaJinu3aTopa). JK30- U DHJAOTEPMUIECKHE PEAKITUN, TEPMOXUMUYECKHAE YPAaBHEHUSI.

[TonsiTie 0 ckopocTH XUMHUYECKOW peakinuu. [loHsTHE 00 OOpAaTUMBIX U HEOOPATUMBIX XMMHUYECKUX
peakuusx. [IoHATHE 0 TOMOTE€HHBIX M T€TEPOTCHHBIX peakiusix. [lonsTue o xumMmuueckoM paBHoBecuU. DakTophl,
BJIMSIIOIIKME HA CKOPOCTh XMMHUUYECKON PEAKIIMHU U TTOJIOKEHUE XUMUYECKOT0 PAaBHOBECHSL.

OKHUCINTEIHLHO-BOCCTAHOBUATEIILHEIE peakuuu, AIEKTPOHHBIN Oatanc OKHCIIUTEIBHO-
BOCCTAHOBUTENBHON peakiuu. CoOCTaBlI€HHE YpPABHEHUW OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKUHUi ¢
WCIIOJIb30BAaHUEM METO/Ia JJIEKTPOHHOTO OaiaHca.



Teopust 3MEKTPOIUTUYECKON AUCCOLUUAIMH. DJICKTPOIUTHI M HEIJICKTPOIUTH. KaTHOHBI, aHHWOHBIL.
MexaHu3M JAHMCCOIMAIMA BEIIECTB C PA3IMYHBIMU BHJIAMU XHUMHUYECKOH CBs3H. CTENeHb AHCCOLMAIINU.
CunbHble U crabble AIEKTPOTHTHI.

Peakuuu noHHoro oomMeHa. YciioBusi IpOTEKaHUS peaklUii HOHHOTO 0OMeHa, MOJIHbIE U COKpalIEHHbIE
WOHHBIC ypaBHEHUs peakuuid. CBOWCTBAa KHUCIOT, OCHOBAaHMH M COJIEH B CBETE TMpEACTaBICHUH 00
ANEKTpOIUTHYECKON qucconuanui. KauecTBenHble peakiiuu Ha HOHBL. [loHATHE O ruApoOIN3E coeit.

XUMHYECKUH HKCIIEPUMEHT: 03HAKOMJICHHE C MOEISMH KPHUCTAUTUYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB U HEMETAJUIOB (TpaduTa U anMasa), CII0KHBIX BEHIECTB (XJIOpH/Ia HATPUS); UCCIIeI0BaHUE
3aBUCUMOCTH CKOPOCTH XHMHYECKOH pEaKkIMh OT BO3JCHCTBUS pa3iIMyYHBIX (DAaKTOPOB; HCCIIEAOBAHHE
ANIEKTPONPO-BOJHOCTA PACTBOPOB BEIIECTB, MpOIEcca TUCCOLMALUU KHUCIOT, IIeJo4Yeld U coyiel (BO3MOKHO
MCIOJIb30BaHUE BUCOMATEPHAJIOB); MPO- BEJCHHUE OMBITOB, MIUTIOCTPHPYIOIIUX MPU3HAKU MPOTEKAHHS Peak-
Mt HOHHOTO 0OMeHa (00pa3oBaHKe OcajKa, BhIICICHUE Ta3a, 00pa30BaHUe BObI); OMBITOB, HILTFOCTPUPYIOLIUX
IPUMEPHl  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKiuil (TOpeHue, peakIuu pPas3oKEHUs, COCIUHEHHs);
pacrno3HaBaHHe HEOPraHMYECKHX BEUIECTB C IMOMOIIBI0 KAUeCTBEHHBIX PEaKIUil Ha MOHBI;, PEIICHUE IKCIEPU-
MEHTAaJIbHBIX 3a7a4.

HemeTtanibl 1 uX coequHEHUS

OO0mast xapakTepucTHKa rajoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTETICHN OKHCIICHUSI.
Crpoenue u Gpu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — IajloreHOB. XMUMUYECKHE CBOWCTBA HA IPUMEpE XJIopa
(B3auMojielicTBUE ¢ METAJUIaMU, HEMETallaMu, LiesiodaMu). XiaopoBogopoa. CossiHas KUCI0Ta, XUMHUYECKHE
CBOICTBa, ONyueHUe, IpuMeHeHue. JlelicTBrue Xjiopa v XJIOPOBOAOPOa Ha OPraHU3M ueloBeka. Baxueiimue
XJIOPU/IBI ¥ UX HaXOKICHUE B IPUPOJIE.

OO6mas xapaktepucTuka 3yeMeHTOoB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTETIEHU OKUCIICHUSI.

CtpoeHue M (U3MYECKUE CBOMCTBA MPOCTBHIX BEIIECTB — KHUCIOpOAa M Cepbl. AJIOTPOIHbBIE
MOTUGUKAIME KUCIOpOJia U cepbl. XMMHUECKHE CBoOWcTBa cepbl. CepoBomOpo, CTpoeHHE, (pU3MUEcCKue U
XUMHUYECKHe cBOMCTBA. OKCUIIBI cephl KaK MPeICTaBUTEIH KUCIOTHBIX OKCUAOB. CepHasi KHCIIOTa, (pu3ndeckue
Y XUMHYECKHE CBOMCTBA (00IIHME KaK MPEACTaBUTENS Kilacca KUCIIOT U crieupuieckne). XMMHYECKHe PeaKIny,
JeKalMe B OCHOBE MPOMBIIUIEHHOTO crocoba monydeHus cepHoil kucioTel. [Ipumenenue. Conu cepHoit
KHCJIOTBI, KadecTBEHHas peakuuss Ha cyiabpaT-uoH. Haxoxnenue cepbl M €€ COCAMHEHUH B TPHPOJE.
XUMHUYECKOE 3arpsA3HEHIE OKPYKAIOIIeH cpeibl COSAMHEHUSMHU Cephl (KUCIOTHBIE IO/, 3arPsI3HEHUE BO3TyXa
1 BOJI0OEMOB), CITOCOOBI €T0 TTPEI0TBPAICHUSI.

OOmast xapakTepucThka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTHM CTPOEHHMsS AaTOMOB, XapaKTepHbIE
CTETIEHU OKHCIICHUSI.

A30T, pacnipocTpaHeHue B Ipupoe, Gu3ndeckre u XuMu4yeckue cBoiictsa. KpyroBopot a3ora B mpupoJe.
AmMHEaK, ero Gu3NYecKre 1 XMMHUIEeCKHE CBOMCTBA, MOTydeHue U npuMeHeHue. Cor aMMOHUS, X (PU3NIECKre
U XUMHMYECKHE CBOWCTBa, MpuMeHeHHe. KauecTBeHHas peakiys Ha MOHBI aMMOHHs. A30THas KHCJIOTa, €€
nojiyueHue, (¢uU3NYecKue U XHMMHUYECKHE CBOMcTBa (00lIuMe Kak TMpeAcTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). lcrnonp3oBaHMe HUTPATOB U COJEH aMMOHMS B KadeCTBE MHUHEPAIbHBIX YAOOpPEHMH.
XUMUYECKOE 3arpsi3HEHUE OKpYKaloIleld cpenbl COCOUHEHHSIMH a30Ta (KHUCIOTHBIE [I0XKIHU, 3arpsa3HEHHE
BO3/yXa, I0YBBI U BOJOEMOB).

®ochop, amtorpornHsie Moaudukanuu Gdochopa, Guznyueckne W XUMHYECKHE CcBoMcTBAa. OKCHI
dochopa(V) u docdopHas kucnora, ¢pu3MUecKMe MU XUMHUYECKHE CBOWCTBA, MoyydeHue. lcronb3oBaHue
¢docdaToB B kKauecTBE MUHEPAIbHBIX YA0OOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB IVA-rpynmnsl. OcoOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTEpHbIE
CTETIEHH OKUCIICHUSI.

VYraepon, aquloTpomnHble MOAW(DUKALMHU, pacpoCTpaHEHHE B IMpHpPoje, (U3NYECKHEe U XUMHUYECKHE
cBoiicTtBa. Ancop6rusa. Kpyrosopot yriepoaa B npupoje. OKCuabl yriaepoaa, uX GU3NIecKrue U XUMHUIECKHE
CBOMCTBa, JIeliCTBUE HA KHUBBIE OPraHU3MBI, TOJIyUYeHHE U IPUMEHEHHE. DKOJIOTHYEeCKHe TPOOIeMbl, CBSI3aHHBIE
¢ okcugom yriaepona(IV); rumoreza rio0ambHOTO TMOTEIUICHHS KIWMAaTa; MAPHUKOBBIM 3¢ dekT. YrompHas
KHCJIOTa ¥ €€ CONU, UX (PU3NUECKUe U XMMUYECKHE CBOICTBA, MOTyYyeHHe U puMeHeHne. KauecTBenHas peakuus
Ha KapOoHaT-NuOoHEL Mcronp30BaHe KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIICHHOCTH U CEIIbCKOM XO3SHCTBE.

[TepBoHayanbHbIe MOHATUS 00 OpPraHUYECKHX BEIIECTBaX KAaK O COCIUMHEHHUSX yriaepoja (MeTaH, 3TaH,
STHJIEH, alleTUJIEH, 3TaHOJI, MNIMIEPUH, YKCycHas KucioTa). Mx cocraB u xumuueckoe crpoenue. I[lonstue o
OMOJIOTMYECKU Ba)KHBIX BEILIECTBAX: KUPaAX, OelIKax, yriIeBo1ax — U UX POJIM B )KU3HHU yesloBeka. MarepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTAaHMUYECKUX COSTMHEHHH.



Kpemuuii, ero ¢pusnyeckue 1 XUMHUYECKHUE CBOMCTBA, MOTydYeHUEe U TpuMeHeHrne. COeMHEHMS] KPeMHHUS
B mpupoge. OOmmue mnpencraBienus o0 okcunme kpemMHus(IV) um kpemHmeBoit kucinore. Cuiamkarsl, HX
UCIOJIb30BaHUE B OBITY, MEAMIIMHE, IPOMBIIUICHHOCTH. BaKHEHIIHE CTPOUTENbHBIE MaTepHAIbl: KEPAMUKA,
CTEKJIO, IEMEHT, OCTOH, kene300eToH. [IpobieMbl 6€30MacHOr0 UCIIOIB30BAHMS CTPOUTEIBHBIX MAaTEPUATIOB B
[MOBCEIHEBHOW KU3HU.

XUMUYECKUH SKCTIEPUMEHT: U3yueHHe 00pa3lioB HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJISIHOM KUCIIOTHI;
MPOBEJICHUE KAYECTBCHHBIX PEAKIMii HAa XJIOPHJI-UOHBI W HAOIIOJICHUE TPU3HAKOB WX MPOTCKAHHS, OIBITHI,
oTpaxaroiue pu3nuecKue U XUMUYECKUE CBOWMCTBA TaJIOTEHOB M UX COCAMHEHHMH (BO3MOXKHO HMCIIOIb30BaHHE
BHJICOMATEPHAIIOB); 03HAKOMJICHHE C 00pa3liaMu XJIOPUIOB (TaJOTEHUIOB); O3HAKOMIICHUE ¢ 00pa3IlaMu CEPhl U
e€ coelMHEeHUs MU (BO3MOXHO UCIIOJIb30BaHUE BUIEOMATEPUAIIOB); HAOIIOACHHE IIpoliecca O0YyTIIMBaHUs caxapa
1OJ1 ACUCTBHUEM KOHIEHTPHUPOBAHHOM CEPHOI KUCIOTHI; M3yYeHNE XUMUYECKUX CBOMCTB pa30aBlieHHON CepHOU
KHCIIOTHI, NPOBEIEHNE KAaYeCTBEHHOM peakIMM Ha Cyiab(aTHOH M HaONoleHHe Npu3Haka e€ MPOTEeKaHMUS,
O3HaKOMJICHHE C (PU3UYECKHMH CBOMCTBAMHU a30Ta, ¢ocopa M MX COCTUHEHHHA (BO3MOXKHO HCIIOJIH30BAHHE
BHJICOMAaTEPHAIIOB), 00pa3iamMu a30THBIX M (GOCHOPHBIX yI0OpEHHU; oJydeHne, COOMpaHue, paclio3HaBaHUE U
M3YYCHHE CBOMCTB aMMHAaKa; MPOBEICHNE KAYECTBEHHBIX pEaKIInii Ha MOH aMMOHHUS B ochar-nuoH 1 u3ydyeHue
MPU3HAKOB HX MPOTEKAaHUS, B3aUMOJICHCTBUE KOHIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEAbI0 (BO3MOXKHO
WCIIOJIb30BaHNE BHUACOMATEPUAIOB); HW3YYCHHE MOJICICH KpPUCTALTMYCCKUX pPEmeETOK anmasa, rpadura,
¢byniepeHa; 03HAKOMIJIGHHE C TPOILIECCOM aJcOpOLMU PAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM NpPOTHUBOra3a; MoJIy4eHue, coOupaHue, paclio3HaBaHUE U M3Y4YEHHE CBOWCTB YIJIEKHMCIIOTO TIa3a;
MIPOBEJICHUE KAYECTBEHHBIX pEaKkiuii Ha KapOOHAT- U CHUJIMKAT-HOHBI U U3Y4YECHHE MPU3HAKOB UX MPOTEKAHUS;
03HAKOMJICHUE C MPOAYKIIMEH CHIIMKATHOW MPOMBIIIICHHOCTH; PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMe
«BaxHelie HeMeTaIbl U UX COSTUHEHUSY.

Mertasmibl U UX COSTUHEHUS

OO0mass xapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METaJUIOB Ha OCHOBAaHWU UX TOJIOXKECHHUS B
[Tepuoanueckoii cucteme xumMuieckux 3nemeHToB [l. V1. MenneneeBa u crpoenusi atoMoB. CTpOCHHE METaJIOB.
Mertannndeckasi CBSI3b M METAJUIMUECKas KPUCTAJUIMYECKas perérka. DIEKTPOXUMHUECKUNA sl HAPSKEHU
MeTayioB. GU3NYECKUE M XUMUYECKHE CBOMCTBA MeTauioB. OO0miue criocoOsl mosrydeHus Metayuos. [ToasTre o
KOPpPO3UU METaJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBbl (CTalb, YyTyH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY W MMPOMBIIIJICHHOCTH.

[enounsle Metayuibl: monoxeHue B Ilepmommyeckoil cucreme xumuueckux osnementoB J[. W.
MeHeneeBa; CTpoeHUE UX aTOMOB; HaX0XKJIeHHE B ipupoe. Puznueckre U XMMHYECKUE CBOMCTBA (Ha MpUMepe
HaTpus ¥ Kajus). OKCUABI U THAPOKCUABI HATpHsl ¥ Kanusl. [[puMeHeHne MeN0YHbIX METAIIIIOB M UX COSAMHEHUIA.

[IlenoyHO3eMENbHBIE METAJIIIBI MAaTHUHM U KAJIBLIMI: TTOJIOKEHHE B [Ilepnoandeckon cucreme XMMUYECKUX
sanemeHToB [[. 1. MeHneneeBa; cTpoeHre X aTOMOB; HAXOXJAEHHE B npupoje. OU3nyeckrue U XUMMHUUYECKUE
CBOMCTBa Maruus U Kajublus. Baxueime coequHeHus Kaiblus (OKCH, TUAPOKCU, conn). JKECTKOCTH BOJIBI U
CHOCOOBI €€ yCTpaHeHUS!.

Amomunuii: nonoxxenue B Ilepuoguueckoil cucreme xumuueckux anemeHtoB . WM. Menneneesa;
CTpOCHHE aToMa; HaxOoXKJeHHe B mnpupoge. Ouzndyeckue U XMMHYECKHE CBOMCTBa amoMuHUA. AMQOTEpHbIE
CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHUS.

Keneso: nonoxenue B [lepuoauyeckoit cucteme xumudeckux snemeHToB . . MenaeneeBa; ctpoeHue
aToMa; HaXOXJAeHHE B npupojae. Puznueckue U XuMUYECKne CBOMCTBa xene3a. OKCUIbI, THAPOKCUIBI U COTH
xene3a(ll) u sxeneza(Ill), ux cocras, cBoWCTBA U MOJTYYECHHE.

XUMHYECKUN SKCIEPUMEHT: O3HAKOMJICHHE ¢ oOpa3liaMu MeTajl- JIOB U CIUIABOB, WX (PU3NUYECKUMHU
CBOMCTBAMHM; HW3YYEHHE PE3YyIbTaTOB KOPPO3HH METAIJIOB (BO3MOXKHO HCIOJIB30BaHHE BHJIEOMATEPHAIIOB),
OCOOEHHOCTEH B3aMMOJICWCTBHUS OKCHIA KaJdblUd W HATpUsi C BOJAOHW (BO3MOXHO HWCIOJIB30BaHUE
BUJICOMATEPHAIIOB); HCCIICJOBAaHHE CBOWCTB JKECTKON BOMBI; Mpollecca TOPEHHs jKelle3a B KHUCIIO- POJie
(BO3MOXHO HCIIOJB30BAHKME BHUIACOMATEPUAJIOB); MPU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX PEAKIMA Ha HOHBI
(MarHus, Kanblys, aTloMAHUS, IMHKA, xene3a(ll) u xxenesa(Ill), meau(Il)); HabnroaeHUE U ONUCaHUE TPOIIECCOB
OKpalllMBaHUs TJIAMEHW WOHAMU HATPHUS, KIS M KaJlblus (BO3MOXXHO HCIIOJIH30BAHHE BHUICOMATEPUATIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THAPOKCHIA QTIOMUHHS ¥ THUAPOKCHIA IIMHKA; PpEIICHHE
IKCTIEPUMEHTAIIBHBIX 337124 10 TeMe «BakHeHTTne METauTbl M KX COSTMHEHUS».

XuUMHS ¥ OKpyXkarolas cpeia

HoBble MaTepuanisl 1 TEXHOJOTMH. BellecTBa 1 MaTepuaibl B TOBCETHEBHOM KU3HU YeJIOBEKA. XUMUS U
3n0poBbe. be3omacHoe WCMONB30BaHWE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. IlepBas momormrs mpu
XUMHUYECKUX O0KOoraxX M oTpaBiieHusX. OCHOBBI HKOJOTHYECKONW T'PAMOTHOCTH. XHWMHUYECKOE 3arps3HEHue



OKpyXarolen cpenbl (mpenenbHas aonyctumas kKoHueHtpauus BeuiectB — [I/IK). Ponbp xumuu B pereHun
9KOJIOTUYECKHUX TTPOOIIEM.

[TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB (YTOJib, IPUPOAHBINA Ta3, HEPTH), MPOAYKTHl UX MEpepadOTKH,
UX pOJIb B OBITY U IPOMBILIIEHHOCTH.

XUMHYECKUH IKCIIEPUMEHT: N3ydeHHe 00pa3loB MaTepHaoB (CTEKIIO, CIIaBbl METAJUIOB, OJIMMEPHBIE
Marepuabl).

MexpeameTHbIe CBSI3H

Peanuzanus MeXIpeaMETHBIX CBsS3€l NpPU W3YyYEHUHM XUMHUHM B 9 Kjacce OCYUIECTBISIETCS Yepe3
HCI0JIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX NOHATUMN, TaK U MOHITUH, ABISIOIIMXCS CUCTEMHBIMH IS
OTJIEJIbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAay4yHBIH (DakT, TMIIOTE3a, 3aKOH, TEOPHs, aHAIU3, CHHTE3,
KJaccupuKanus, NepruoJUIHOCTb, HAOIIOICHNE, IKCIIEPUMEHT, MOJICTMPOBaHIE, U3MEPEHUE, MO/JIEIb, SBJICHUE,
NapHUKOBBINA 3¢ (deKT, TexHomorus, Matepuansl. OuU3nKa: Matepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH,
HYKJIUJ, HW30TONbl, PaAUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsij, MPOBOJAHUKH, IOJYIPOBOIHUKH,
IM3JICKTPUKH, (POTORIIEMEHT,

BEIIECTBO, TelO, OOBEM, arperartHoe COCTOSHUE BeUIeCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJNIMYECKass peméTka, CIUIaBbl, (U3MYECKWE BEIMYUHBI, EAMHUIBI HM3MEPEHHs, KOCMHUYECKOEe
MIPOCTPAHCTBO, IJIaHETHI, 3BE€3/161, COJHIIE.

buomnorus: ¢porocuntes, npixanue, buocdepa, SKocucTeEMa, MUHEPATbHBIE YI0OPEHHSI, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEPATBI, TOPHBIC TIOPOJIBI, TOJE3HBIC HCKOIIAEMbIC, TOTUINBO,
BOJIHBIE PECYPCBHI.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA
YYEBHOI'O IPEJJMETA «XUMUS» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

I/I?,yT-IeHI/IC XMMHUHM B OCHOBHOH IIKOJE HaIlpaBJICHO Ha JOCTHUIKCHHC 06y‘~IaIOIIII/IMI/IC$I JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX PE3YyIbTaTOB OCBOCHHUS yUEOHOTO MpeIMeTa.

JInyHOCTHBIE PE3YIIBTATHI

JIMuHOCTHBIE PE3YNIbTaThl OCBOEHHSI IPOTrPaMMbl OCHOBHOT'O 00IIIer0 00pa30BaHMs JOCTUTAIOTCS B XOI€
O6y‘-I€HI/I$[ XUMHUHU B €OUHCTBEC y‘-IG6HOI>i M BOCIIMTATEIILHOM JACATCIIBHOCTH OpFaHI/ISaIII/II/I B COOTBETCTBHU C
TPaIULIMOHHBIMU POCCUHCKMMH COLIMOKYIBTYPHBIMU U JAYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B
oO0IIecTBe MpaBWIAMHA M HOPMaMH IOBENEHHS U CHOCOOCTBYIOT IMPOIIECCaM CaMOITIO3HAHUS, CAaMOPA3BUTHUS U
COLIMAJIN3ALUHN 00YJaIOIINXCS.

JInuHOCTHBIE PE3yNbTAaThl OTPAXKaIOT CHOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

[TaTprnoTH4ecKoro BOCIUTAaHUS

1) HEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY,

UCTOPUYECKOMY M HAyyHOMY HaclelHi0, MOHUMAHUs 3HAuUeHHs XMMHUYECKOM HayKH B JKU3HHU
COBPEMEHHOTO OOIIECTBA, CTOCOOHOCTH

BJIAJICTh JIOCTOBEpHOW HH(poOpMaIMe O TNepeloBbIX JOCTHKEHHMSIX M OTKPBITUSAX MHPOBOH H
OTE€YECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

['pask1aHCKOTrO BOCITUTAHUS

2) MNpEACTABJICHUA O COLNMAJIBHBIX HOPMax MW IpaBUIaxX MEKINYHOCTHBIX OTHOIIIEHUH B KOJIJIEKTUBE,
KOMMYHHUKAaTUBHONH KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, yuyeOHO-HUCCIIE0BaTENbCKOM, TBOPUECKON U
Apyrux BUAaxX JACATCIbHOCTH; I'OTOBHOCTU K pa3H006pa3H0ﬁ COBMECTHOH ACATCIBHOCTH IIPU BBIIIOJHCHHUN
y4eOHBIX, MTO3HABATENIbHBIX 3a/1a4, BHIMOJIHEHUN XUMHUYECKUX YKCHEPUMEHTOB, CO3JaHUU y4EOHBIX MPOEKTOB,
CTPpEMIICHHA K B3aWMMOIIOHUMAHWIO W B3aWMMOIIOMOINH B ITPOLIECCC STOH yqe6H0171 JACATCIIBHOCTH, TOTOBHOCTHU
OLIEHUBATh CBOE MOBEACHUE M TMOCTYNKU CBOMX TOBApHIIEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOTO MO3HAHMS

3) MHPOBO33PEHUECKHX TMPEJICTABICHUNA O BEIIECTBE W XHWMHYECKOW PEAKIMH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH W COCTABJIAIOIIUX OCHOBY JUIsI MOHHUMAHHUS CYHUIHOCTH HAay4HOU
KapTUHBI MHpa, Hpe)ICTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTSX pa3BUTUS MIPHUPOABI, B3AUMOCBA3AX YCIIOBCKA C
MPUPOJHOM CPesIoil, O POIM XMMHUU B IIO3HAHUM ITUX 3aKOHOMEPHOCTEH;



4) no3HaBaTENbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUHU 1O XUMHH, HEOOXOJMMBIX
TUTs1 O0OBSICHEHUSI HAOJTI0TAEMBIX MPOIIECCOB U SIBJICHU;

5) mno3HaBaTenbHOW, HMH(OPMAIIMOHHOW M YHTATENbCKOM KyIbTyphl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENILHON paboThl C y4eOHBIMU TEKCTaMM, CIPABOYHOM JIUTEPATypoOil, TOCTYNHbIMU TE€XHUYECKHUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTUH;

6) uHTEepeca K OOYYEHHI0 M IO3HAHHIO, JIHOOO3HATEIBHOCTH, TOTOBHOCTM M CHOCOOHOCTH K
caM000pa30BaHMIO, TPOSKTHON M UCCIIET0BATEIBCKON AEITEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPAaBJICHHOCTH
U YPOBHS 00Y4€HHUs B JalbHENIIEM;

®opMupoBaHus KyJIbTypbl 340POBbs

7) OCO3HaHMS LEHHOCTH *H3HH, OTBETCTBEHHOI'O OTHOLIEHHMS K CBOEMY 3[0POBbIO, YCTAHOBKHM Ha
3JI0POBBII 00pa3 KU3HU, OCO3HAHUS TOCIECACTBUIA U HEMPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIS,
HapKOTHKOB, KypEeHUs), HEOOXOIUMOCTH COOJIIOZCHNUS MTPaBUII O€30IIaCHOCTH MPU OOPALIEHUN ¢ XUMUYECKUMHU
BEIIECTBAMHU B OBITY U peasIbHON KHU3HU;

TpynoBoro Bociuranus

8) mHTEepeca K MPaKTHUECKOMY M3Y4EHHUIO MPo(eccHii M Tpyna pa3inyHOro pojia, YBaKEHHE K TPYLYy H
pe3yJibTaTaM TPYIOBOM IEATEIBHOCTH, B TOM YMCJIE HA OCHOBE IIPUMEHEHHUs IIPEIMETHBIX 3HAHUM 110 XMMHH,
OCO3HAaHHOTO BBIOOPAa WHAWBUIYAJIILHOW TPAaEeKTOPUH MPOAODKEHHUS 00pa3oBaHUS C YUETOM JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTM K XMMHHM, OOLIECTBEHHBIX MHTEPECOB U HOTPEOHOCTEH; yCIEeHIHOM
npoeCCHOHATBHON JICATEIFHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHH; TOTOBHOCTh aJaNnTHPOBATHCS B
npogeccuOHAILHOMN Cpejie;

DKOJIOTUYECKOTO BOCIIUTAHUS

9) 3KOJIOrMUYEeCKH 11e51ecO00pa3HOr0 OTHOILEHHS K IPUPOE KaK UCTOYHUKY JKU3HU Ha 3eMile, OCHOBE €€
CYLIECTBOBAHMSI, IOHUMaHUS LIEHHOCTH 3/J0pPOBOro U 0e301acHoro oopasa KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS
K COOCTBEHHOMY (DM3MUYECKOMY M IICUXUYECKOMY 3/10pOBBIO, OCO3HAHUS LIEHHOCTH COOJIOAEHUS IPaBHI
0e30macHOTO MOBENIEHHs IPU paboTe C BEMIECTBAMH, a TAK)KE B CUTYAIHIX, YTPOKAIOMIUX 30POBBIO M KU3HU
JIIOJICH;

10) crnocoOHOCTH NPUMEHATH 3HAHUS, IOJy4YyaeMble NPU H3YYEHMM XUMHH, JUIsl pEIIeHUs 3ajad,
CBSI3aHHBIX C OKPYJKAaIOLIEH NMPUPOJHON CPEIOM, MOBBIIIECHUS YPOBHS 3KOJOTMYECKOW KYJIBTYpPbI, OCO3HAHMS
r7100aIbHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM U IyTel UX PEeIeHHs OCPEICTBOM METOIOB XUMUH;

11) 3K0710rMYeCcKOro MeIIUIEHUS, yMEHUS PYKOBOJCTBOBATHCS UM B [TI03HABATEIbHON, KOMMYHUKAaTUBHOM
Y COUMAIBHOM MPAKTHKE.

MertanpeameTHbIe pe3ynbTaThl

B cocraBe MeTanpenMeTHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBIE A1 (OPMUPOBAHUS MUPOBO33PEHUS
oO0lIeHayYHbIe TIOHATHS (3aKOH, TE€OpHsl, MPUHLIUI, TUIIOTE3a, (PAaKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U Jp.),
KOTOpBIE UCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETAX U MO3BOJISIIOT HA OCHOBE 3HAaHUM U3 3TUX
npeaMeToB (GOpMHUPOBAThH MPEJCTABICHHE O LIEIOCTHOW HAay4HOM KapTHHE MHpa, U YHHBEpCaJbHble yueOHbIE
neiicTBus (1MO3HaBaTeIbHbIE, KOMMYHHMKATHUBHBIEC, PETYJSATUBHBIE), KOTOpble OOECHeunBaOT (POPMUPOBAHKE
TOTOBHOCTHU K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOU AesITeIbHOCTH.

MertanpenmeTHble pe3yIbTaThl OCBOCHHS 00pa30BaTEeIbHON MPOTrpaMMBbl [0 XMMHH OTPAXKAIOT OBJIa/IEHUE
YHHUBEPCAIbHBIMU [I03HABATEIbHBIMU JEHCTBUSAMH, B TOM YHUCIIE:

ba30BBIMM JIOTMYECKUMU JEHCTBUSIMHU

1) yMeHHeM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUIEHUS IPH OCBOSHUH 3HAHHUN: PaCKPBIBATh CMBICI
XUMHUECKUX TMOHATHM (BBIACNATh HMX XapaKTepHble NPU3HAKH, YCTAHABIMBAThb B3aUMOCBSA3b C JIPYTMMH
MOHATHUSIMH ), UCIIOJIB30BATh MOHATHUS JUIL OOBSICHEHHS OTACNbHBIX (PaKTOB U SBJICHUN; BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PHUKALMU XUMHUYECKUX BEUIECTB U XMMHUYECKHMX peakIuil; yCTaHaBIUBaTh MPUYUHHO-
CIIC/ICTBEHHBIE CBS3M MEXAY OOBEKTaMHM H3yYEHHs; CTPOUTH JIOTHUECKHE PACCYXACHUS (MHAYKTHBHBIE,
JeNyKTUBHBIE, 110 aHAJIOTUH); JIeaTh BHIBOIBI U 3aKIIOUEHNUS;

2) yMeHHEM TMPHUMEHATh B IMpolecce IO3HAHUS TMOHATHS (MpPEeIMETHbIE M MeTalpeiIMEeTHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIIONb3yeMble B XMMHH, MPEOOPa30BbIBATh HMIMPOKO NMPUMEHSEMBIE B
XMUMUU MOJETbHBIE TPEJCTaBIEHUS] — XMMHUYECKMHA 3HAaK (CHMBOJI 3JIEMEHTAa), XUMHUYeckas ¢opmyna U
ypaBHEHHE XMMHUECKOHN peakliy — MpU pellieHuH Y4eOHO-TI03HaBaTEIbHBIX 33/1a4; C Y4ETOM 3THUX MOJENbHBIX
MPEJCTaBICHUN BBISABIIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE TPU3HAKH U3Y4aeMbIX 00BEKTOB — XMMUYECKUX
BELIECTB M XMMMUYECKHUX PEaKIHi; BBIABIATH O0IIME 3aKOHOMEPHOCTH, MPUYMHHO-CJIEJICTBEHHBIE CBSI3U U
IIPOTUBOPEUYUSI B H3y4aeMbIX IIpoOLEccCaX U SIBICHHUAX; Mpeajgaratb KpUTEPUM JJs BBIABICHMS JTHUX
3aKOHOMEPHOCTEH U MPOTUBOPEUYUIT; CAMOCTOSTENBHO BRIOMPATh CIOCO0 pereHus yueOHOM! 3a1auu (CpaBHUBATD



HECKOJIbKO BapHUaHTOB PEICHUs, BRIOMPATh HaWOOJee MOAXOIAIINI ¢ YUETOM CaMOCTOSITETFHO BBIIEICHHBIX
KPUTEPHUEB);

bazoBeiMU uccIE0BATENIBCKUMU JEHCTBUSIMU

3) yMEeHHMEM HCIIOJIb30BaTh MOCTABJICHHbBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA IO3HAHUS, a TAKKE B
KaueCTBE OCHOBBI [T (DOPMHUPOBAHUS TUTIOTE3BI TIO MTPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

4) npuobpeTeHue OIbITa MO MJIAHUPOBAHUIO, OPTaHU3AIMH U TPOBECHUIO YUEHUYECKUX YKCIIEPUMEHTOB:
yYMEHHE HaOJI0JaTh 32 XOAOM IPOLECCa, CAMOCTOSTENIFHO MPOrHO3UPOBATh €ro pe3yabTar, (GOopMyIHpPOBATH
000011IeHNS U BBIBOBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIIEAOBAHUS, COCTABIATH OTYET O MPOAEIaHHOM
pabore;

Pa6oToii ¢ nuadopmanueit

5) yMeHueM BBIOMpATh, AaHATHU3UPOBATh M WHTEPIPETHPOBATH HH(DOPMAIIMIO PA3IMYHBIX BUAOB U (HOpM
MpPEJICTAaBICHUS], TOJIYy4aeMyl0 M3 pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAs JIMTEpPAaTypa XHUMHUYECKOTO
coJiepKaHusl, CIpPaBOYHBIE MOCOOUs, pecypchbl VHTepHETa); KPUTHUYECKHM OLIEHUBATh MPOTUBOPEUUBYIO U
HEZ0CTOBEPHYIO HH(POPMAIIHUIO;

6) yMEHHEM NPUMEHSTh Pa3IMYHBIE METOABl M 3alpOoChl NPHU TMOHMCKE W OTOOpe HWHPOpPMAIMH U
COOTBETCTBYIOIIUX JIAaHHBIX, HEOOXOJUMBIX Ui BBIINOJHEHUS Yy4eOHBIX M IO3HABATEIbHBIX 3a]ad
OTpeAeNEHHOTO TUIIA; TPHOOPETEHUE OIBITA B 00JIACTH MCIOJIB30BaHUs WH()OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, OBJaJeHHE KylIb TYpOH aKTUBHOTO MCIOJb30BAHUS PA3JIMYHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIILHO BBIOMPATH ONTUMAIBHYIO (hopMy TipencTaBicHus] HHOOPMAIIMK U WILTIOCTPUPOBATH PEIIaeMbIC
3aJlau¥ HECJIOXKHBIMU CXEMaMH, AUarpaMMaMu, IpyruMu opMaMu rpaduku U UX KOMOUHAIUSMU;

7) yMEHHMEM MCIIONb30BaTh U aHAIU3UPOBATH B IIPOLIECCE YUEOHON U MCCIIEI0BATEIbCKON 1A TEIbHOCTH
MH(OPMALIHIO O BIUSHUU MIPOMBIIIJICHHOCTH, CEJIbCKOTO X0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KaroIei
IIPUPOJTHOM CPEJIbI;

YHuBepcaaIbHBIMU KOMMYHUKATUBHBIMU JACHCTBUSIMH

8) yMeHueM 3a7aBaTh BOIPOCHI (B XOJI€ TUAJIOTA /WA TUCKYCCUH) TIO CYIIECTBY 00CYKIaeMOH TEMBI,
(bopMyIHUpOBaTh CBOM MPENIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS MTPEITI0KEHHOM 3a/1a4H;

9) npuoOpeTeHWe OIbITa MPE3CHTAIMH PE3YJIBTATOB BBIMOJTHCHHUS XUMHUYECKOTO 3KCIICPUMEHTA
(;1abopaTopHOro ombITa, 1a00PaTOPHOM PabOTHI MO UCCIEAOBAHUIO CBOWCTB BEIIECTB, YU€OHOTO MPOEKTA);

10) 3amHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHHUKAMH ITO3HABATEIIBHOW M HCCIEI0BATEIbCKOU
JESTeIbHOCTH MPH PEHICHUH BO3HUKAIOMIUX MpoOJIeM HAa OCHOBE yuéTa OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3unuii  (00CYXJeHuss, OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMBI», KOOPJMHAIIMS COBMECTHBIX JIEHCTBH,
ompesieNieHue KPUTEPUEB 110 OIIEHKE KaueCTBa BHITIOJTHEHHON pabOTHI U 1. );

YHUBEpCATLHBIMY PETYIISITHBHBIMU JICHCTBHSIMH

11) ymeHuEM CaMOCTOATENHHO ONPELNSTh LEH JeSTEIbHOCTH,

IUIAHUPOBATh, OCYLIECTBIISITb, KOHTPOJUPOBATH M TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesITeNIbHOCTh, BhIOMpaTh Hambosnee 3¢ GeKTUBHBIE CIOCOOBI pelleHHs] y4eOHBIX W TO3HABAaTEIbHBIX 3aj1ad,
CaMOCTOSITEITEHO COCTABJISITh WM KOPPEKTHUPOBATH TPEIOKCHHBIN alTOPUTM JIEHCTBUN TPH BBIIOJHCHUH
3aJlaHu¥ ¢ Y4E€TOM TMOJIYYEeHUS HOBBIX 3HAHUH 00 M3yuaeMbIX 00bEKTaX — BEIIECTBAX M PEaKIMSX; OIEHUBATh
COOTBETCTBHE MOIYYEHHOI'O Pe3yJIbTaTa 3asiBICHHOM 1IeJH;

12) ymeHHEM HCTIONB30BATh U aHATM3UPOBATH KOHTEKCTHI, MPEAIaraéMble B YCIOBUU 3a/IJaHUH.

[IpeameTHBIE PE3YyIBTATHI

B cocTtaBe mpenMeTHBIX pe3yabTaTOB IO OCBOCHHMIO 00S3aTEIBHOTO COACpXKAaHHS, yCTaHOBICHHOTO
JAaHHOM MTpUMEpHOU pabodeil mporpaMMoil, BBIACISIIOT: OCBOCHHBIE 00yUYaIOIIUMHUCS HayYHbIC 3HAHUS, YMECHHS
U CTIOCOOBI ICUCTBUM, CTICITU(UIECKUE IS TPEIMETHON 0011acTH «XHUMHSI», BUJIBI AESTEILHOCTH IO TOTYYCHHIO
HOBOro 3HaHus, ero IlpenMeTHble pe3ynbTaThl NPEACTaBICHBI MO TOAaM OOy4YeHHS U OTpa)karoT
c(hOPMHUPOBAHHOCTH Y O0YUAIOIINXCS CIETYIOIINX YMEHUH:

8 KJIACC

1) packpblBaThb CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHH: aTOM, MOJIEKYJa, XUMUYECKHM 3JIEMEHT,
MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOIHAS ), BAIGHTHOCTh, OTHOCUTEIbHAS
aTOMHAasl U MOJIEKYJIIpHas Macca, KOJIMYeCTBO BEIlIeCTBA, MOJIb, MOJISIPHAsE Macca, MaccoBasi 10Jisi XUMHUYECKOTO
JJIeMEHTa B COCIUHECHHH, MOJISIPHBIA O0BEM, OKCHI, KUCJIOTa, OCHOBAaHUE, COJb, AJIEKTPOOTPHUIIATEIHHOCTD,
CTCTICHb OKHCIICHUS, XMMHYECKas peakius, KIacCU(PUKAIMS PpEeaKIHUi: peaKlud COCIUHEHUS, pPEaKIHH
Pa3NIoKEHUS, PEaKIIUM 3aMEIICHHS, PEaKIMi 00OMEeHa, PK30- M IHJAOTEPMUUYECKUE PEAKIINH; TEMIoBoU d(dekT
peaxiuu; SApO aToMa, DIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOUTallb, paguyc aToMa, XUMHUYecKas CBS3b,



MOJIApHAsl U HENOJIIpHAsl KOBAJIEHTHAs CBS3b, MOHHAs CBSA3b, UOH, KAaTHUOH, aHWOH, PacTBOp, MAcCOBas JOJI
BelecTBa (MPOIICHTHAs KOHIIEHTpPAITUs1) B PaCTBOPE;

2) WILITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. II. 1) U IPUMEHSTH 3TU MOHATUS
IIPU ONMCAHUM BEIIECTB U UX MPEBPALICHUN;

3) UCTIOIb30BaTh XUMUYECKYIO CUMBOJIHKY JUIS COCTaBICHUS (POPMYJI BELIECTB U YPABHEHHI XUMHUECKUX
peaKIuii;

4) ompeneniTb BaJICHTHOCTh AaTOMOB 3JIEMEHTOB B OHMHAPHBIX COCJMHEHUSX; CTENECHb OKHCIICHHUS
AJIEMEHTOB B OMHApPHBIX COEIUHEHUSX; MPUHAICKHOCTh BEUIECTB K ONpeAeNEHHOMY KJIACCy COSAMHEHMI IO
(bopmynaM; BUJ XUMHUYECKON CBSI3U (KOBAJCHTHAS U MOHHAS) B HEOPTaHMUECKUX COCTUHECHUSX;

5) packpsiBath cmbici Ilepuognueckoro 3akona . M. MenpaeneeBa: I1eMOHCTPUPOBATH IMOHUMAaHHE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX JJIEMEHTOB OT UX NOJIOKEHHUS B [lepuoguueckoi cucreme;
3aKOHOB COXPAHEHHsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YY€HHs, 3aKOHa
ABOTaipo; OMHCHIBATH W XapaKTepH30BaTh TaOiu4Hyr0 Qopmy lleprHoauueckoil CHUCTEMbl XHUMHUYECKHX
AJIEMEHTOB: pa3fuyaTh MOHATUSA «TJlaBHasg monarpynna (A-rpymma)» u «mnobounas noarpymnmna (b-rpymma)y,
Mayible U OOJBIINE TEPHOABI; COOTHOCHTH 0003HaueHHs, KOTOpble uUMeroTcs B Tabmuue «llepmogmueckas
cucrteMa xuMuueckux snemeHToB [[. M. MeHnaeneeBa» ¢ 4YMCIOBBIMU XapaKTEpUCTUKAMU CTPOCHHSI aTOMOB
XUMHAYECKHX JIEMEHTOB (COCTaB U 3aps] Apa, 00IIee YUCIIO AIEKTPOHOB U PACHPEIeNICHHE HX 110 JIEKTPOHHBIM
CIIOSIM);

6) KIaccCuPUIMPOBATH XUMUYECKHE AJIEMEHTHI; HEOPTAaHWUYECKHE BEIIECTBA; XMMHUYECKHE peakiuu (110
YHCIy U COCTAaBY yYacCTBYIOIIUX B PEaKIMU BEUIECTB, [0 TEIIIOBOMY 3D PeKTy);

7) xapakTepu3oBaTh (OINUCHIBATH) OOINME XWMHYECKHE CBOMCTBAa BEIICCTB PAa3IUYHBIX KJIACCOB,
MOATBEPK/1asi ONMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

8) MpOrHO3UpOBaTh CBOMCTBA BEILECTB B 3aBUCUMOCTU OT MX KAUECTBEHHOI'O COCTaBa; BO3MOXHOCTHU
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B Pa3JIMUHBIX YCIOBHSIX;

9) BBIYMCIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILECTB; MAaCCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMeHTa 10 (hopMylie COeIMHEHUS; MACCOBYIO JIOJIO BELIECTBA B paCTBOPE; MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PeaKIuu;

10) mpuUMeHSITh OCHOBHBIE OINEpAaIli MBICIUTEIBHON NEATENbHOCTH — aHAllU3 U CUHTE3, CpPaBHEHUE,
0000IIeHNE, CHCTEMATHU3AlNI0, KIACCH(HUKAINIO, BBISIBICHWE TPUYMHHO-CICACTBEHHBIX CBSI3eH — IS
M3YYEHHUS CBOMCTB BEIIECTB U XUMHUUECKHUX PEAKIUii; €CTECTBEHHO-HAYUYHbIE METOIbI ITO3HAHUS — Ha0JI0/ICHNE,
U3MepeHue, MOACTMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbII U MBICIIEHHBIH);

11) cnenoBath npaBuiiaM MOJIb30BAHUSA XUMUYECKOH NOCY10H 1 1a00paTOPHBIM 000PYA0BAaHUEM, A TAKXKE
IpaBWwiaM OOpaleHHs] ¢ BEIIECTBAMHU B COOTBETCTBMM C MHCTPYKLHUSMHU IO BBIIOJHEHUIO J1a0OpaTOPHBIX
XMMHUYECKHX OIBITOB MO MOJYYECHHIO M COOMpAaHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA M KHCIOPOJa),
MIPUTOTOBJICHUIO PACTBOPOB C OMNpPEAENEHHON MaccOBOW J0Jiell pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATh U
IIPOBOAUTh XMMHMUYECKUE DKCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIENOYEH M KUCIOT C TOMOILBIO
MHIUKATOPOB (JakMyc, ¢peHondTaaert, METUIOpaHK U JIp.).

9 KJIACC

1) packpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHATUIA: XUMUYECKUM SJIEMEHT, aTOM, MOJIEKYJIa, WOH,
KaTHOH, aHUOH, IPOCTOE BELIECTBO, CIOKHOE BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasl peaKIlMsi, XUMUYECKasi CBsI3b, TEIUIOBOM A((EKT peakluu, MOJb, MOJSPHBIN 00BEM,
pacTBOp; DIEKTPOJIUTHI, HEIJIEKTPOJIMUTHI, DJICKTPOJUTHUYECKAsT TUCCOIMALUSA, PEaKIMU HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBecHe, oOOpaThMble U  HeoOpaTHMble peaklMM, OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKLMH, OKHUCIIMTENb, BOCCTAHOBUTEIb, OKUCICHHE M BOCCTAHOBJICHHUE, aJUIOTPOIIHS,
aMm(pOTEepHOCTh, XUMHUYECKasl CBS3b (KOBaJIEHTHas, MOHHAas, MeTa/IM4ecKas), KpHUCTajlInyecKkas pemérka,
KOppO3Usl METAJUIOB, CIIJIaBbl; CKOPOCTh XMMUYECKON peakliiu, MpeaeabHo aonyctuMas koHueHTpanus (I11K)
BEIIECTBA;

2) WILTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. II. 1) U IPUMEHSTH 3TU MOHATUSA
IIpH OIIMCAaHWU BEIICCTB U UX npeBpameHMﬁ;

3) ucnob30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTABICHUS (POPMYJI BELIECTB U YPABHEHUH XUMHUECKUX
peakumii;

4) onpenensaTh BAIEHTHOCTD U CTENIEHb OKUCIEHUS XUMUYECKUX 2JIEMEHTOB B COEIMHEHUSAX Pa3JINYHOIO
COCTaBa; MPUHAAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIacCy COEAUMHEHHM mo Gopmynam; BUA XUMHUYECKOM
CBSI3U (KOBaJICHTHAsI, MOHHAs, METAJUTMYECKas) B HEOPraHMUECKUX COEAMHEHUSX; 3apsi/l MOHA 110 XUMHUYECKON



bopmyre; xapakTep cpeabl B BOJAHBIX PACTBOpaX HEOPraHMYECKUX COSTMHEHUN, TUT KPUCTANTNIECKOM peléTKN
KOHKPETHOTO BEIIECTBA;

5) packpriBath cMmblca [lepuonnyeckoro 3akona J[. V1. MenneneeBa u AeMOHCTPUPOBATH €r0 IOHUMAHUE:
ONUCBHIBaTh W XapakTepusoBaTh TaOnuuHyr ¢(opMy Ileprmoguueckoil cUCTEMBI XMMHUYECKHX 3JIEMEHTOB!
pa3nuyaTh MOHITHUSA «TJIaBHAsA noArpymnmna (A-rpynmna)» u «nobouynas noarpynmna (b-rpymmna)», mansie u 0onbiime
IIEPUOJIbl; COOTHOCUTh OOO3HAYEHMs, KOTOpbIE MMEIOTCS B IEPUOAMYECKON TalnuLe, C YUCIOBBIMHU
XapaKTepUCTHUKAMU CTPOCHUSI aTOMOB XUMUYECKHX JIEMEHTOB (COCTaB U 3aps]l siipa, o0IIee YnCiIo SJIEKTPOHOB
U pacnpeieseHue UX IO JIEKTPOHHBIM CIIOSIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB
3JIEMEHTOB U X COEAMHEHUH B IIPEJIEaxX MajblX IEPUOOB U INIaBHBIX MOATPYIII C YYETOM CTPOECHHUS UX ATOMOB;

6) K1accupUIMPOBATh XUMUYECKUE JIEMEHTbI; HEOPraHUYECKHE BELIECTBA; XMMHUUYECKHE peakiuu (1o
YHUCIY M COCTaBY YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(P(eKTy, Mo M3MEHEHUIO CTeTeHEeH
OKMCJICHUS XMMUYECKUX 3JIEMEHTOB);

7) XxapakTepu30BaTh (ONMUCHIBATH) OOIIKE U crieH(pUIecKre XMMUYECKHE CBOMCTBA MPOCTHIX M CII0KHBIX
BELICCTB, IOATBEPXKAas ONHUCAHUE INPUMEPAMH MOJIEKYJSIDHBIX M HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOIIHX
XMMHYECKUX PEAKIIUI;

8) cOCTaBIATh YPAaBHEHUS HJIEKTPOJIUTUYECKOM TUCCOLMALMU KUCIOT, LIeJIoYe U cojieil; MoyHble u
COKpaIEéHHbIE YPaBHEHUS Peaklnii HOHHOTO 0OMEeHa; YpaBHEHUS PeaKLUid, IOATBEPKIAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXK/y BEILIECTBAMH Pa3JIMYHbIX KJIACCOB;

9) packpeIBaTh CYLUIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX DPEAKIMM MOCPEACTBOM COCTaBJICHUS
3JIEKTPOHHOIO OajaHca 3TUX PEaKIMA;

10) mporHo3upoBaTh CBOICTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOECHMS; BO3MOKHOCTH HPOTEKAHUS
XMMHMYECKUX MPEBPAILECHUN B Pa3IMUHBIX YCIOBHUSX;

11) BBIUMCIATH OTHOCUTEJIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MacChl BEIIECTB; MAacCOBYIO JIOJIIO
XMUMHYECKOI'0 3JIEMEHTa 10 (opMyIie COEMHEHNUS; MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKON peaKkuy;

12) cnenoBath npaBuiiaM MoOJIb30BAHUSA XMMUYECKOH IOCYI0M 1 1a00paTOPHBIM 000PYAOBAaHUEM, A TAKKE
npaBuigaM OOpalIeHHus C BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH IO BBIMIOJHEHUIO JIA00OPATOPHBIX
XMMUYECKHX OIBITOB I10 MOJIyYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEILECTB (AMMMAKa U YIIIEKUCIIOTO ra3a);

13) mpoBOAUTH peakluu, MNOATBEPKIAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHbIX BELIECTB: pacClIO3HABATh
OINBITHBIM IYTEM XJIOPUAOPOMHUI-, MOIUIA-, KapOoHat-, Qocdar-, cuiaMkar-, Cynbdar-, IMIPOKCUI-HOHBI,
KAaTHOHBl aMMOHHUSI U MOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUINE B BOJHBIX PAacTBOpaX HEOPraHUYECKUX
BELIECTB;

14) mpuUMeHSTh OCHOBHBIE OINEpAIlUU MBICIUTEIbHON JI€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
0000111eHIEe, CHCTEMATU3AIUIO, BBISBICHHE IPUUMHHO-CIIEICTBEHHBIX CBSI3€H — JUIsl U3yUEeHUs CBOICTB BEILLIECTB
U XUMHYECKMX pEaKklui; eCTECTBEHHO-HAayyHble METOAbl II03HAaHUs — HaOJII0JeHHe, H3MEPEHNE,

MO/JICJINPOBAHUE, IKCIIEPUMEHT (peasibHbI M MBICIICHHBIH).

Bocnurare/bHbIN aCHEKT:

TpyaoBoe: HaBbIKM y4acTHs B Pa3IMYHBIX BUJIAX JIEATEIbHOCTH, UHTEPEC K XUMUH.

JlyXOBHO-HPABCTBEHHOE: TOTOBHOCTh OLIEHUBATh CBOE IIOBEICHUE U IIOCTYIIKH, TOBEACHNUE U TIOCTYTIKU
JIPYTUX JIFOJICH.

IIpaBoBoe BocnuTanue: GopMUPOBAHKE TPABOCO3HAHUS IIIKOJILHUKOB M 00€CIIeYeHHE CO3HATEIBHOTO U
aKTUBHOTO MPAaBOMEPHOTO MOBEICHUSI.

I'paxknaHcko — NaTpHOTHYECKOe: IPOSBICHUE MOTUBALIMN YU€OHO-TI03HABATEIbHONUIESITEIIbHOCTH
Y IMYHOCTHOT'O CMBICIIA YUEHHUS.

JcreTnyeckoe: (GopMUpOBaHHE HaBBIKA COAEPXKATh B MOpPAIKE YUeOHHK, TETpaaud U pabodee MecTo,
(hopMupOBaHUE ICTETUUECKUX MTOTPEOHOCTEN MPH BHIMOJIHEHUH TUCbMEHHBIX Pa0oT.

TemaTuuyeckoe nuiannpoBaHue 8 kiace

Ne | Tema, paznen KomnuectBo | IIporpammuoe O0Ps1
Kypca 4acoB coJiep)KaHue
1 | Xvmus — BaxKHas 54 [Mpenmer xvimvin. Ports https://resh.edu.ru/subject/29/
obmactn XVIMVIVE B OKVISHI https://resh.edu.ru/subject/lesson/1521/start
€CTeCTBO3HaAaHMA 1 yejioBeKa. XMMIS B
IIPaKTUYIEeCKOM CcrCTeME HayK. /
IesITeTbHOCTH Mertozipt mosHaHMs B POIII YpPOK No1-5.
JeioBeKa XVIMVIVL.




Terna u BertiecTBa.
dusmyeckrie CBOVICTBA
BeIlleCTB. ArperaTHoe
COCTOSIHVIE BEIIEeCTB.
YucTble BerecTsa u
CMecCH.

Crioco0®I pasmerteHms
cmecert. usnye- ckue u
XUMUYECKVIe SIBJICHVIS.
IMpusna- K1 n ycnosus
IIpOTeKaH
XVIMUYECKMX PeaKIINL.
3HaKOMCTBO C ITpaBIaMU
OesommacHOCTU U
IpuémMaMu paboTHI B
XVIMUYECKOT
smaboparopmn.

HeMoHcTpanumn

1. JTaboparopHOE

obopymnosaHMe.
Pazirasbre BUIEI
XVIMWYECKOVI TIOCY/IBI.

3. O0OpasIIibl BeIecTs.
4. CrrocoOsbl pasgereHms
cMmecet (prth-
TpoBaHME,
BEIIIApVBaHIIE,
TIVICTVITIIS- TIVAS,
xpomaTtorpadvis).
JIaGopaTopHBIe 1
IpakTiudecKme padoThI
JlabopamopHbie onbIimsbl:
Ommcanme  usmaeckmx
CBOVICTB BEIIECTB.
Pasnmenrenne  cMmecu ¢
IIOMOIIIBIO MarHuTa.
lNpakmuy4eckue pabomsi:
Ne 1. ITpaBwia paOoTel B
srabopaTopmm 1 IIPUEMBI
obpartteHmsic
J1abopaTopHBIM
obopymoBaHVIEM.
Ne 2. Pa3neneHune cmecen (Ha
IprMepe OYMCTKA
TI0BapeHHOVI COJIN)

BemmecTBa
¥ XMUMHYecKne
peaxuym

154

ATOMBI 1 MOJIEKYJIBL
Xumnueckue
3JIeMeHThI. 3HaKU
(cVIMBOJTBI) XMIMUYe-
CKVIX DJIEMEHTOB.
ITpocTble n cit0XKHBIE
BelrecTsa. ATOMHO-
MOJIEKYJIIpHOe yYeHUe.
Xummueckasd dpopmyiia.
BajytenTHOCTH aTOMOB
XVIMWUYECKMX 2JIEMEHTOB.
3aKOH ITOCTOSTHCTBA
cocrasa BerrectB. OTHOCH-
TeJIbHasi aTOMHAasI Macca.
OTtHOcCuUTe TbHaS
MOJIeKYJIgpHas Macca.
MaccoBag moss
XVIMUYECKOTO 2JIeMeHTa B
COEIVMIHEeH .
Ddusnyeckme n
XVIMWYECKVe SIBJICHVIS.
XvMmdeckasi peaxiius.
ITpusHakm

7 YCIIOBMSL IPOTEKaHMS

XVMMWYECKMX PeaKIUL.

XuMmdecKye ypaBHeHSL.

Tubl XMUYecKmx
peakIi (coenHe s,
PpasIoXKeHMs, 3aMelleHs,
obmeHa). 3akoH
COXpaHEeHMsI MacChl
BEIIeCTB.

M. B. JTomoHOCOB —

MynbTUMEAUINHBINA TUCK, IPUIIOKEHHUE K
yaeOHuky O.C. I'abpuensn Xumus 8
KJIacc.

bubnuoTeka BUIEOypOKOB
https://interneturok.ru (8 kacc)
http://maratakm.narod.ru Caiit «Mup
xumum» http://webelements.narod.ru
[TonynsipHast OMGIMOTEKAa XUMHUYECKUX
JJIEMEHTOB
https://videouroki.net/video/01-himiya-
kak-chast-estestvoznaniya-predmet-
himii.html

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1522/start
/

POIII ypox Ne6-7.

MynbTUMEANINHBIA TUCK, IPUIIOKEHNE K
yuebnuky O.C. 'abpuensn Xumus 8
KJIacc.

bubnmoreka BuaeoypokoB
https://interneturok.ru (8 kiacc)
http://classchem.narod.ru KonTpen —
XuMmust 15 BCeX:
yueOHOUH(DOPMAIIMOHHBIN CalT
http://experiment.edu.ru AJIXUMUK: caiit
JLIO. AnukGepoBoii
https://videouroki.net/video/himiya/8-
class/khimiia-8-klass/



https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html

YUEHBII-
SHITVKJTOITe/IVICT.

HeMoHcTpanum
Dusnyeckue SIBJIeHS
(pacTmpaHMe caxapa B
CTYTIKe, KUTIEHVIe 71
KOHJIeHCAIIVSI BOIBI U T.
IL.).

Xumnyeckue siBIeHUs
(ropenme cBeun,
pasyioxeHue caxapa,
B3aVIMOJIEVICTBIE
CEPHOVI KVICJIOTBI C
xjropumaoM bapus,
pasiioxeHue
rugpoxcraa menu(ll),
B3aMIMOJIEVICTBIE XXeJie3a
C cepori,
B3aVIMOJIETICTBYIE XXKeJle3a
C pacTBOPOM COJIV
menu(Il)).

Or1pIT,

VIUTFOCTPUPY IOV
3aKOH COXpaHeHMs
MaccChlI.

JIaGopaTopHbIe U
npaKTUIecKre padoThl

JlabopamopHble onbimbi:

IMpumeps! pusmaeckmx

SIBJICHUW (HJ’IaBJ’IeHT/Ie BOCKa,

TastHUE JIBJIA).
ITpumepsr
XVIMUTIeCKVIX
SIBJIEHVITL
(mpoxasmBaHMe
MeJIHOVI IIPOBOJIOKI,
B3aMIMOJIETICTBIIE
MeJIa C KVICJIIOTOVA).
Momen aToMOB 1
MOJIEKYJL

BbiyucneHus

— OTHOCUTEJIbHOM

MOJIEKYJITPHOVL

MaccChl BeITeCTB;
MaCCOBOVI [1OJIN

XMIMMYeCKOro 3JIeMeH- TaIlo

dopmyrte coeyHeHMS

Bosgyx.
Kwucnopon.
ITousiTMIE 00
OKCHIax

Bosmyx — cMech ra3os.
Cocras BO3/IyXA.
Kucsiopon — amemenT n
mpoctoe BemlecTso. O30H
— QJUIOTPOITHAS
MommdmKa- s

Kucsiopopa. Haxoxnenme

KVCIIOPO- a B IPUPO7IE,
dpmsrraeckme 1 XyMmde-
CKMe CBOVICTBa (peaKInm
OKUCJICHWSI, TOPeHUe).

yCJ’IOBVIﬂ BO3HVKHOBEHWA

VI IIpeKpaleHus
ropenus. Ilorstre
00 okcmax.
Crroco6wI oy geHms
KMCIIOpOIia B
sraboparopumnn
IIPOMBIIIUIEHHOCTA.
ITpumenenne
KMCIIOpoIa.
Kpyrosopor
KVCJIOpOfia B IIPUIPOZIE.
TerutoBont adpdexr
XVIMVYECKOVI peak- LK,

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/

POII ypok Nell,12,15,16,23.
MynbTUMEAVINHBIA TUCK, IPUIIOKEHNAE K
yuebnuky O.C. 'abpuensn Xumus 8
KJ1acc.

bubnmnoreka BUIEOypOKOB
https://interneturok.ru (8 xmacc)
http://www. nanometer.ru Onnaiin-
CITPaBOYHHUK XUMHYCCKUX BJICMCHTOB
WebElements
https://interneturok.ru/lesson/chemistry/8-
klass/bvewestva-i-ih-
prevraweniyab/sostav-vozduha



https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha

IIOHATVIE O
TEPMOXVIMIIECKOM
ypaBHEHUM, 5K30- 1
SH/IOTEPMUUECKIIX
peaxuumsix.

Tormso (HedTH, yTromb
v MeTaH). 3arps3HeHMe
BO3JlyXa, CIIOCOOBI ero
IIpefoTBpalleHs.
Ycunenne napamko-
Boroadgdexra,
paspyIieHvie 030HOBOTO
CITOSI.

HeMoHcTpanumn

Bsaumonernicrsue dpoccopa,

cepsl
VI JKejtesa ¢
KICIIOPOZIOM
(BO3MOYXHO
VICITIOJIBb30BaHMe
BVI/IEOOIIBITOB).
Omnpenernenne

coflep KaHMS KICIIOPoa
B BO3/IyXe.

OI11BITHI,
JIEMOHCTPUPYIOLIIVIe
yCIIOBUS
BO3HMKHOBEHUS I
IIpeKpalieHns
TOPeHVISL.

JIaGopaTopHBIe 1
HpaKTHUYIecKue
paboTsI
JlabopamopHsbil
ornbim: O3HaKOMJIEHVIe
¢ obpasraMu OKCHIOB.
lNpakmuyeckas
paboma:

Ne 3. TTosryueHme n

cobupaHMe KICJIOpo- [a,

M3ydeHue ero CBOVICTB.

BbiyucrneHus

— MOJIEKYJISIPHOVI MacCChI

Kucjiopoza
¥ 030Ha Ha OCHOBaHUM
AaTOMHOW MacCChl
XVMIMMUYECKOTro 3JIeMeHTa

Bonopo
.
ITousaT
e o
KMCII0T
ax m
COJISIX

Bomopon — anemenT n
IIpOCTOe Bellle- CTBO.
Haxoxnenune B mpupoge,
dusmue- ckue 1
XVIMWMYeCKye CBOVICTBa
(Ha IpUMepe
B3aVIMOJIEVICTBUS C
HeMeTaUla- MU "
OKCUJIaMU MeTaJUIOB),
IpuUMeHe- HIE, CIIOCOOBI
HOJTyYeHMs.

IToHsiTMIE O KMCIIOTAX I
COJISIX.

HeMoHcTpanum
INoyuenmne, cobupanme
M pacIio3HaBa- Hue
BOIOpOAa.

Tl'openne Bomopozna.
BzammMmonerictBue
BOJIOPO/Ia C OKCUJIOM
menm(Il).

JIaGopaTopHBIe 1

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/

ypok Ne13,19,20,21,22. MynbTUMHUIUAHBIN
TUCK, ipusioxkenue K yueonuky O.C.
I'abpuensn Xumus 8§ kiacc.

bubnuoTeka BU1€0ypoKOB
https://interneturok.ru (8 kmacc)
http://classchem.narod.ru KouTpen —
Xumus s BCEX:
yaeOHOMH(DOPMAITMOHHBINA CAUT
http://experiment.edu.ru AJIXUMUK: caiit
JL.YO. AnukOepoBoit
https://resh.edu.ru/subject/lesson/3119/mai
n/
https://www.sites.google.com/site/himulac
0mM/3BOHOK-Ha-ypOK/8-K1acc-TePBHIN-TO1-
o0yueHus/ypok-47-KUCIOThI-COCTAB-




IIpaKTU4IecKne
paborsl
JlabopamopHbIl onbim:
BsaumMoericTBrie KmcjiioT
C MeTaJJIaMMN.
lNpakmuyeckas
paboma:
Ne 4. ITonyuenue u
cobupanmMe Bomopoza,
n3y4deHrie ero CBOVICTB.
BbiyucneHus
— MOJIEKYJISPHOVI MacChl
BeIlleCTBa Ha OCHOBaHUM
aTOMHOTI MaCChl XMM4Ue-
CKMX 2JIeMeHTOB

Kiaccu(ukanus-HOMEHKIaTypa-
MOJTy94eHUEe-KUCIIOT
https://www.sites.qgoogle.com/site/himulac
O0M/3BOHOK-HA-YPOK/8-KJ1acC-IIEPBLIN-TO1-
00vuenus/ypok-49-conukiaccuuranus-
HOMEHKJIATYPa-CI0COObI- 10 YYEHHUS-COJIEMN

Kosnmaecrse 4q KormiraecTBo BemiecTsa. httpS:/ [resh.edu.ru/ SUbj ect/29/
HHBIe Mosb. Mosip- Hast https://resh.edu.ru/subject/29/8/
OTHOIIIEH W Macca. 3aKoH ABorajipo. 1 o o
B XVIMVIV Mortsp- HbiTt 0GbEM POII ypok Ne§,9,10. MynbTuMe AUITHBIMA
rasos. Pacuérel 1o THCK, ITpuioxenue Kk yueonuky O.C.
XVIMM4ye- CKVIM F 6 X 8
Y pABHEHIISIM. abpuernssH Xumus 8 Kiacc.
Iemoscrpamst BHGHHQTeKa BUJICOYPOKOB
OGpastiibl BerecTs https://interneturok.ru (8 kacc)
KOJINYeCTBOM 1 MOJTb. http://chemistry. narod.ru XuMuK.py: caiit
BbiyucneHusi 0 XUMUHU
— 00béMa, KoJIMyecTsa i P
BelmecTBa rasa 1o ero https://www.yaklass.ru/p/himija/8-
M3BECTHOMY Klass/raschetnye-zadachi-po-khimii-
Eiﬁ”:gg}eﬁ;%feme“ crea 14608/kolichestvo-veshchestva226776/re-
OB LEMOB Fason 116 9lae5ac2-1e8d-4f6d-936f-0645b96f2afa
YpaBHEHWMIO peaKlMi Ha
OCHOBE 3aKOHA OOBEMHBIX
OTHOIIT€HWI ra30B
Bona. PacTtBopbIL. 54 dusmyecKme CBOVICTBA

ITousTiie 06
OCHOBaHWMAX

BOJIbI. AHaJIN3 VI CMHTE3
— MeTO[BI M3y9IeHVIS
cocraBa BOJIBL.
XumMmaeckue

CBOVICTBA BOJIbI
(peaxrmu ¢
MeTajuIaMu,

OKCUIaMM

METaJUIOB
HeMeTaJUIOB).

CocraB OCHOBaHMIL.
TTonsTue 06 MHIM-
KaTopax.

Boma kak
pacTBOpUTEIb.
Pactsopsl.
PactsopumMocTs
BEIIeCTB B BOJIE.
Haceimmenssre n
HEeHaChIIIeHHbIe
pacTBopsl. MaccoBast
II0JIST BEITleCcTBa B
pacTBope.

Posb pacTBOpOB B
IIpUpOzIe U B XKU3HU
ygestoBeka. Kpyrosopor
BOJIBI B IIPUpPOTIE.
3arps3HeHVe TPUPOITHBIX
Boz1. OxpaHa ¥ o4YMCcTKa
IIPVIPOITHBIX BOJ.
HeMoHcTpanum
DIIeKTpONIN3 BOTIBI;
CUHTE3 BOJIbI;
B3aVIMOJIEVICTBIE

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2062/mai
n/

POII ypok Nel4,17,18,23.
MynpTUMENUNHBINA JUCK, IPUIOKEHHUE K
yueOHuky O.C. I'abpuensn Xumus 8
KJ1acc.

bubnuoTeka BUI€O0ypOKOB
https://interneturok.ru (8 kmacc)
http://chemistry. narod.ru XuMuK.py: caiit
0 XUMHUHU



https://www.sites.google.com/site/himulacom/звонок-на-урок/8-класс-первый-год-обучения/урок-49-соликлассификация-номенклатура-способы-получения-солей
https://www.sites.google.com/site/himulacom/звонок-на-урок/8-класс-первый-год-обучения/урок-49-соликлассификация-номенклатура-способы-получения-солей
https://www.sites.google.com/site/himulacom/звонок-на-урок/8-класс-первый-год-обучения/урок-49-соликлассификация-номенклатура-способы-получения-солей
https://www.sites.google.com/site/himulacom/звонок-на-урок/8-класс-первый-год-обучения/урок-49-соликлассификация-номенклатура-способы-получения-солей
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/kolichestvo-veshchestva226776/re-91ae5ac2-1e8d-4f6d-936f-0645b96f2afa
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/kolichestvo-veshchestva226776/re-91ae5ac2-1e8d-4f6d-936f-0645b96f2afa
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/kolichestvo-veshchestva226776/re-91ae5ac2-1e8d-4f6d-936f-0645b96f2afa
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/kolichestvo-veshchestva226776/re-91ae5ac2-1e8d-4f6d-936f-0645b96f2afa

BOIBL C MeTJUIaMM
(Na, Ca) (BO3MOXHO
VICIIOJIb30BaHVIE
BUIIeOMaTePVIAJIOB).
PacTBopenmne
BEIIIeCTB C
pasmmaHO
PpacTBOPVIMOCTBIO.
VicciremoBanme
pacTBOPOB KMCIIOT 1
11eJ1049er C IIOMOIIIBIO
VHOVKATOPOB.

JIaGopaTopHBIe U

r[paKqueCKne

paboThI

lNpakmuyeckas paboma:
Ne 5. ITpurorosieHve
PacTBOPOB C OIIpeIe/IEHHO
MacCCOBOVI TOJIeVI pac-
TBOPEHHOTO BelllecTBa.

BbiyucneHus
— C UCIIOJTb30BaHMEM
TIOHSITUS «MaCCO- Bas JOJIs
BelllecTBa B pacTBOpe»

OcHOBHBIE
KJIaCChI
HeopraHmdec
KMX
coeaVMHEeHU

11u

Kiacendnxarmsa
HeopraHMYecKIX
COeIVMHEeHIA.
OKCHIBI: COCTaB,
KJI1accudmKaILms
(ocHOBHBIE,
KVICJIOTHBIE,
amdoTepHEle,
HecoJieoOpasyrollie),
HOMeHKJIaTypa
(MexmyHaponHas 1
TpUBUaIbHASA).
IMonyuenne n
XVIMMYECKrie CBOVICTBA
KMCJIOTHBIX, OCHOBHBIX
7 aMPOTEePHBIX
OKCUJIOB.
OcHOBaHUS: COCTaB,
KiIaccudmKarms,
HOMeHKJIaTypa
(MexpyHaponHas 1
TpUBMaIbHas),
dusmueckme u
XUMIMYeCKIe CBOVCTBA,
CITOCOOBI TTOITyIeH.
KwucroTsl: cocras,
KIaccudmKaIms,
HOMEeHKJIaTypa,
dusmueckne n
XUMMYeCKIMe CBOVICTBA,
CITOCOOBI TTOITYIeHS.
PsamakTMBHOCTM METAJUIOB.

Comu (cpegHme):
HOMeHKJIaTypa,
CITOCOOBI ITOJTy YeHs,
B3aMIMOIEVICTBUE COJIETI
C MeTaJulaMu,
KIMCJIOTaMU, IIeiovamMm
VI COJISIMA.
T'enernueckast cBSI3b
MeXJy KjlaccaMu
HeopraHM4ecKmx
COeIVTHEeHUIA.

HeMoHcTpanumn
O0pasiibr
HeopraHMYIecKIX
BeIllecTB Pas/INMUHbIX
KJIaCCOB.
BzammMmonerictBue
pacTBopa cepHom
KVICJTOTBI C OKCVIOM

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/

POII ypok Nel5-24 MynbTuMeIuiHBINA
THCK, ITpuioxkenue Kk yueonuky O.C.
["aOpuensn Xumus 8 kiacc.

bubnmnoreka BUaeOypOKOB
https://interneturok.ru (8 kmacc)
http://classchem.narod.ru KonTpen —
Xumust JJ1s BCEX:
yueOHOUH(DOPMALIMOHHBIN CalT
http://chemistry. narod.ru XuMuK.py: caiit
0 XUMHUH
https://www.yaklass.ru/p/himija/8-
klass/klassy-neorganicheskikh-veshchestv-
14371/klassifikatciia-veshchestv194235/re-
a01b9a83-e412-44d8-b12f-albfl6aa7772



https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv194235/re-a01b9a83-e412-44d8-b12f-a1bf16aa7772
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv194235/re-a01b9a83-e412-44d8-b12f-a1bf16aa7772
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv194235/re-a01b9a83-e412-44d8-b12f-a1bf16aa7772
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv194235/re-a01b9a83-e412-44d8-b12f-a1bf16aa7772

memm(ID).

Peaxums nemtpanvsannm.
BriTecHeHMe OTHOTO
MeTaJUla OPYTUM U3
pacTBopa Coin.

JIaGopaTopHBIe M1
IpaKTHUYIecKue

paboThl

JlabopamopHbie orbimai:
BzaumopmericTBre KmciioT
C MeTaJUIaMU.
INonyuenve
HepacTBOPUMBIX
OCHOBaHMUIL.
BsaumomericTBme
HepacTBOPVIMBIX
OCHOBaHMV C KMCJIOTaM.
Pasnoxenne
rugpoxcuaa Menvi(Il)
Opu HarpeBaHUMN.
lNpakmuyeckas paboma:
Ne 6. Perrterme
SKCIIepVIMEeHTaIbHBIX
3aj1a4 110 TeMe
«OCHOBHBIE KJIaCChI
HeopraHM4ecKmx
COeIMHEeHUII».

BbiyucneHus
— II0 ypaBHEHWUSIM
XVIMIMYEeCKMX peaKHVIVI

Ilepuonyaeckrit
3aKO0H M
Ilepnonnueckas
cucreMa
XVIMMYeCKMX
3sremenToB /. V1.
Mengesneesa.
Crpoenne atoma

ITepBble HOIBITKM
KIaccudmKamm
XUMWYECKUX
ariemeHTOB. [ToHsTHIE O
TCpYIIIax CXOIHBIX
2J71eMEeHTOB (II1eJI04-
HbIe 1
IIeJIOYHO3eMeJTbHbIe
MeTaJUThbl, TaJIOTeHBbI,
VHEpTHBIE Tas3bl).
DJIeMeHTBI, KOTOphIe
obpa3syioT amdoTepHBIe
OKCUIIBI VI TMAPOKCHU/IBL.
ITepuopyuecknit 3aKoH 1
IMepmonn- geckas
crcTeMa XMMMYeCKIX
snemenToB /1. V1.
Memnperteesa. [Tepmojier,
TPYIIIBL, IOATPYIIIEL
DuUsUUecKm CMbICIT
HOPSIIKOBOTO HOMepa
2JIeMeHTa, HOMe- POB
repuiofa M TPYIIIIEL.
CrpoeHMe aTOMOB.
CocTaB aTOMHBIX fep.
VI30TOIIBL. DJIeKTPOHEL.
CrpoeHne 3/IeKTPOHHBIX
000JI0UeK aTOMOB
nepsbix 20 XMMUYeCcKMx
ar11emeHTOB Ileproytue-
ckom cuctemsr . V1.
MemnmereeBa.
XapakTrepucruka
XMMWYECKOro 3JIeMeH- Ta I10
€r0 IOJIOKEHUIO B
INepuonyueckon cucreme /1.
. Menpeneena.

3HaueHVe
Ilepuonyueckoro
3aKOHa "
Ilepuopgmueckon
CUCTEMBI XUMIUYe-
CKUX 2JIEMEHTOB IS
PpasBUTUS HAYKA 1
npaxtukn. . V.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/

POUI ypok Ne25-28 MynpTumMe AMHHbBIN
JUCK, ipuiioxkenue K yueonuky O.C.
lNabpuensn Xumus 8 kiacc.

bubnuoTeka BUI€OypOKOB
https://interneturok.ru (8 kiacc)
http://classchem.narod.ru KouTpen —
Xumus s BCEX:
y4eOHOUH(DOPMALIMOHHBIN CaMT.
http://chemistry. narod.ru XuMuK.py: caiit
0 XUMHUH

https://videouroki.net/video/3-
pieriodichieskii-zakon-i-pskhe-d-i-
miendielieieva.html
https://resh.edu.ru/subject/lesson/2053/start
/



https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/

Menperee — y4€HBIV,
negaror v rpakjaHyH.

HemoHcTpamm
KoporkonepmogHast n
IUIVHHOIIePUOA- Hasd
dopwmel [lepuonmueckon
CHICTEMBI XUMUYECKUX
sremeHToB /. V.
Menere- eBa.
O3HakoMJIeHIE C
obpasmaMm MeTaJUIOB 71
HeMeTaJllIOB.
JIaGopaTopHBIe 1
IpaKTHYIecKue
padoTs1
JlabopamopHsbIl ornbim:
BsaumosericrBue
TMIPOKCHUIIA IIMHKA C
pacTBopaMu KUCJIOT 1
1esyrouent

9 | Xummaeckas DJ1eKTpoOTpUIIATE
CBA3b. JIBHOCTb aTOMOB
OKncInTeIbHO- XUMITIECKIIX
BOCCTaHOBM- 3JIeMEeHTOB.
TeJIbHbIE peaKInmn XuMmgeckasi CBSI3b (VIOHHaﬂ,
KOB&IEHTHAS IIOJISIPHAS U
KOBaJIEHTHAasI HEIIOJISIPHAs).
CrerteHb OKVCITEHVIS.
OKMCIIUTEIIbHO-
BOCCTAaHOBUTEJTbHBIE
peaxtt (OBP).
ITporiecchl OKMUCIIEHS
VI BOCCTAHOBJICHVISI.
Oxkucnuren n
BOCCTAaHOBUTEJINA.
HeMoHcTpanum
OKMCIUTEIHHO-
BOCCTaHOBUTEIILHBIE
peaxiuu: TopeHne, peakinm
pasJIoxe- Hsl, COeIVHEHS
PesepBHOE 3
BpeMs
KoHTtposbHbIX 4
pabot
Hroro 65u+3u(pese

pB) 684

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/

POII ypok No29-34 MynbTuMeIUAHBIN
JHCK, Tpuioxenue Kk yueonuky O.C.
["aOpuensn Xumus 8 kiacc.

bubnmnoreka BUaeOypOKOB
https://interneturok.ru (8 kacc)
http://chemistry. narod.ru XuMuK.py: caiit
0 XUMHUHN
https://skysmart.ru/articles/chemistry/himic
heskaya-svyaz
https://skysmart.ru/articles/chemistry/okisli
telno-vosstanovitelnye-reakczii



https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-reakczii
https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-reakczii

(24 BHEnEMIO, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsi)

TemaTHyeckoe IIaHMpoOBaHue 9 Kiace

Ne Tema, pasnen kypca KomunyectBo | IIporpammuoe
JacoB cozepkaHue SOPEH
IToBTOpeHMe M yriryGieHne INepuonmaeckmit hitps:/ /resh.edu.ru/subject/29
3HAHMV OCHOBHBIX pa3/esioB 3aKOH. . .
Kypca 8 K1acca TTepuonyieckas https:/ /resh.edu.ru/subject/2

(54)

cucTeMa XMMMYEeCKIX
3JIEMEHTOB

1. V1. Menneseena.
CrpoeHne aTOMOB.
3aKOHOMEPHOCTM B
VI3MEeHEHW CBOVICTB
XYMWUYECKUX
5JIEMEHTOB IePBBIX
TPEX Meproaos,
Kayiusl, KaJabIus U
X COeIVMHEeHUI B
COOTBETCTBUI C
TI0JIOKeHVIeM
3JIEMEHTOB B
IIePUOAVNYECKON
cucTreMe u
CTpOEeHVEeM X
aTOMOB.
Kitacemdmkanms n
HOMeHKJIaTypa
HeOpTraHMYeCKMX
BelllecTB (MeXIyHa-
ponHas 11
TpUBMaIbHAasL).
XumMmueckvie
CBOVICTBA BEeIIeCTB,
OTHOCSINMXCS K
pa3IMuHbIM
KJ1accaM
HeOpTraHMYeCcKMX
COeIVIHEHUM, "X
TeHeTmYecKas CBS3b
HeOpraHMYeCcKMX
BeIIIeCTB.

Crpoenue BeliecTsa:
BUABI XUIMMUYECKOM
CBSI3VI VI TUIIBI
KPUCTa/INYeCKMX
PperéToxK.
3aBUCHMOCTb CBOVICTB
BeIeCTB OT MX
CTPOEeHUSI.

HeMoHCcTpammm

1. Mopenm
KPUCTAJUINIECKIX
peniéTok
HeOpTaHMIeCcKIX
BEIIeCTB.
Koporkonepuopnas n
IJIMHHOIIEPUIOAHAS
dopmbI
Ilepuonyueckom
CVICTEMBI
XUIMUYIECKUX
anemenToB . V1.
MemnmeneeBa

9/9/

MybTUMeIUVIHBIV JIUCK,
MpWIOXKeHMe K y4eOHMKY
O.C. T'abpuernsta Xvmuist 9
KJIacc.

bubmiorexa Brmeoypoxos
https:/ /interneturok.ru (8
KJIacc)

https:/ /skysmart.ru/articles/
chemistry /kristalicheskaya-
reshetka



https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka

Temal. OcHOBHBIE
3aKOHOMEPHOCTU
XMMMUIECKUX peaKIImit
(49)

Kitacendmkanms
XVIMIYECKVIX
peaxkiui o
PasIMaHBIM
Ipr3HaKaM (110
YUCITYy I COCTaBY
YYaCTBYIOLINX B
peaxouy BellecTs,
IIO TETUIOBOMY
addexry, o
VI3MEeHEeHWIO
CTeleHelt OKVUCIIeHMS
XVIMITIeCKVIX
9JIEMEHTOB, 10
obpaTmMocTH, 110
y9IacTmIo
KaTaIn3aTopa).

DK30- 1
SHIOTepMIUECKe
peaxru,
TepMOXVMIUYECKIe
ypasHeHws. [ToHsTIE O
CKOPOCTU XMMUYECKOTI
peaknum. ITousTize o
TOMOTE€HHBIX I
reTepOreHHBIX
peaknusx. ITousarme 06
0o0paTUMBIX 1
HeoOpaTMMBIX
XMMUYECKUX PeaKIIn-
sx. [TorsiTHe o
XUMUYECKOM
pasHoBecum. DaKTOpPHI,
BIIUSIIONIVIE Ha
CKOPOCTb XMMITUECKOT
peaxmuu VI IIOJIOKeHIe
XVIMITUECKOTO
paBHOBeCISL.
OKMCIINTETHHO-
BOCCTaHOBUTEITLHBIE
peaxmn
(371eKTpOHHBIV DaJtaHC
OKWCJIVI- T€JILHO-
BOCCTAaHOBUTEIIbHOM
peaxiymn).

HeMoHcTpam
1. 3aBUCUMOCTbD
CKOPOCTHU
XUMUYECKOT
peaxmuu oT
PasIIIHBIX
dakTopOB.

2. BosmerictBue
KaTaI3aTopa Ha
CKOPOCTh
XUMUYECKOT
peaximmn.

3. Ilpumepsnl
HeoOpaTUMBIX U
0OpaTUMBIX peaKIINL.
4. CmerieHue
paBHOBecCIst
XVIMIMYEeCKO
peaxmuL.

BbiyucneHusi

— KoJImuyecCcTBa
BellecTsa, oobéMa 1
MacCChbI peaFeHTOB 1483078
IIPOAYyKTOB 10
ypaBHEHUSIM
XMMMYEeCKMX peaKLH/H?I

https:/ /resh.edu.ru/subject/29

https:/ /resh.edu.ru/subject/
29/9/

P31 ypok Nel-4
MYJ'II)TV[ME)IVIVIHBIVI TIVICK,
IIPWIOXKEHMeE K yIeOHVIKY
O.C. T'abpuernsta Xvmmist 9
KJTacc.

BubimoTeka BUIeoypokoB
https:/ /interneturok.ru (9
KJIacc)

https:/ /skysmart.ru/articles/
chemistry/teplovoj-effekt
https:/ /skysmart.ru/articles/
chemistry/gidroliz

https:/ /skysmart.ru/articles/

chemistry /himicheskoe-
ravnovesie



https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie

Tema 2. Dy1eKTpoauTUIecKast
avcconmanysa. XuMudecKue
peaxuuu B pacTBopax

(8)

Teopust
IEKTPOIUTUYECKOT
JIVICCOITVAITVN.
DJIeKTPOJIUTBL U
He3JIeKTPOJIUTEL.
KaTmoHbl, aHMOHBI.
MexaHM3M amcco-
IMALIUU BEIIeCTB C
pa3IMYHBIMU
BUIaMU XMMUYECKOM
cBs3u. CrereHb
JIVICCOITVAITVA.
CwibHBIE U cj1a0ble
3JIEKTPOJIUTBHL.

Peaxiiy moHHOrO
obMeHa, yCITOBMS MX
IIpOTeKaHMs.
VloHHEBIe ypaBHeHMS
peaxiit.
XvMudeckyie CBOVICTBA
KVICJIOT, OCHOBaHWMII
COJIeV B CBeTe
TIpesicTaBIeHmt 00
JIEKTPOJIUTIIUECKOTL
nuccormanmm. Cpena
pactsopa. [Tonsitne o
TUIPOIIVI3E COJIET.

KauectBeHHbBIE
peaxkmm Ha
KaTMOHBI VI aHVOHBI.

HeMoHCcTpammm
DrleKkTpudecKast
IIPOBOOVIMOCTD
PacTBOpPOB  BelleCTB;
OBVDKEHVe WOHOB B
IEKTPUIECKOM
110J1€.

OI11BITHI,
VWUTIOCTpUpPYIOLIVe
IpU3HaKN
IIPOTEKAHIS
peaxiimi MOHHOI'O
obmena. OnpITHI 11O
OIIpeIIeIeHIIO CPeTbl
B pacTBOpax cojien
(xs10pMma HaTpMs,
KapOoHaTa HaTpwms,
xJI0pMaa HVHKA).

JIaGopaTopHBIe 1
npaKTU4IecKue

paboTh1
JlabopamopHbIl ornbim:

PeaxImy MOHHOTO
obMeHa B pacTBOpax
3JIEKTPOJIATOB:
cynmbdaTa memu(Il)

M m1é104n, KapOoHaTa
HaTPWs M COJITHO
KICJIOTBI, peaKIlus
HenTpam3anmnmn
MEeX[y I'MIIPOKCUIOM
KaJIns M COJITHOM
KIMCJIOTOVL.
lNpakmud4eckas
paboma:

Ne 1. Permrenme
SKCIlepMMeHTaIbH
BIX 3ajIady 10

TeMe.

https:/ /resh.edu.ru/subject/29

/

https:/ /resh.edu.ru/subject/2
9/9/

P31 ypok Ne5-9
MybTUMeIUVIHBIV JIUCK,
IIPWIOXEHMeE K yUeOHVIKY
O.C. l'abpnersta Xvmms 9
KJTacc.

bubmiorexa Brmeoypoxos
https:/ /interneturok.ru (9
KJIacc)

https:/ /skysmart.ru/articles/
chemistry /teoriya-
elektroliticheskoj-dissocziaczii



https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-dissocziaczii
https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-dissocziaczii
https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-dissocziaczii

BbiqyucneHusi
— TI0 YpaBHEHVSIM
XVIMMYECKMX peaKHVIVI

Tewma 3. O0O1ast xapakTepu-
CTMKa XUMMYeCKMX 3/1eMeH-
ToB VIIA-rpynmnsl. ['anoreas:
(4 )

OO1asa
XapaKTepucTrKa
TaJIOT€HOB.
OcobennocTn
CTpOeHMsI aTOMOB
3TUX 2JIEMEHTOB,
XapaKTepHble JIs
HUX CTeeH
OKVICJIEHIS.
Crpoenmne n
dusnueckne
CBOVICTBA IIPOCTBIX
BeIleCTB —
TaJIOT€HOB.
XuMmnmueckme
CBOVICTBA Ha
IIpuMepe xjiopa
(B3amMopIenicTBIE C
MeTaUIaMM,
HeMeTaJUTaM,
IIeJI09aMm).
XJ10poBozIOpO.
CoJistHas1 KMCJIOTa,
XUMWUYECKme
CBOVICTBA,

oIy JeHme,
IpUMeHeHNe.
KauectBennbie
peaxmmu Ha
TaJIOTeHU/I-VIOHBI.
JevicTBue xj10pa 1
XJIOPOBOZIOPO/A Ha
OpraHM3M 4YeJjIoBeKa.
Baxuernime
XJIOPWIIBL U VIX
HaXO0X/IeHMe B
npupoze.

[emMoHcTpanim
Buieomarepuassr:
rajIoTeHBbl 1 MX
COeIIVIHeHM.
OO6pasLibl XJIOPUIIOB.

JTaGopaTopHBIe 1
npaKTidgecKne
paboTh1
JlabopamopHsbil
onbIim:
Pacrioznasanme
XJIOPVI-VIOHOB.
lNpakmuyeckas
paboma:
Ne?2.IToryueHne
COJISHOM KVCJIOTHI,
n3yJeHve e€ CBOVICTB.

BbiyucneHusi

— IO ypaBHEHUAM
XVIMUYECKVIX
peaxuu, ecv OVH
V3 peareHToB JlaH B
M30BITKE;

00BEMOB ra3oB I10
ypaBHEHUIO peakum
Ha OCHOBE 3aKOHa
00BEMHBIX OTHOIIIEHWI
TasoB

https:/ /resh.edu.ru/subject/29/

https:/ /resh.edu.ru/subject/29
/9/

POIII ypok Nel0
MybTUMeIUVIHBIV JIUCK,
npwioxeHue K yaebamuky O.C.
Tabpmersa Xvivmst 9 xracc.
bubmiorexa Brmeoypokos
https:/ /interneturok.ru (9
KJIacc)

https:/ /interneturok.ru/lesson/

chemistry /9-klass/himiya-
nemetallov/himicheskie-
svoystvasoedineniy-galogenov



https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/himicheskie-svoystvasoedineniy-galogenov
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/himicheskie-svoystvasoedineniy-galogenov
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/himicheskie-svoystvasoedineniy-galogenov
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/himicheskie-svoystvasoedineniy-galogenov

Tema 4. O6miass xapakTepm-
CTMKa XMMMUYeCcKMX 3JIeMeH-
T0oB VIA-rpynnel. Cepa 1 eé
coemvHeHMA (54)

OO1asa
XapaKTepucTKa
r1emeHToB VIA-
TPYIIIIBL
OcobennocTr
CTPOeHMs aTOMOB
STUX 3JIEMEHTOB,
XapaKTepHbIe IS
HUX CTeTIeHU
OKVICJIEHIS.
Crpoenne 1
dusmaeckie
CBOVICTBA ITPOCTHIX
BeIIecTB —
KMCIIOPOJIa U CePBI.

AJUI0TpOITHBIE
MoaMdKaImm
KICJIOPOZia U CephlL.
XumMmnyeckue
CBOVICTBa CEepPHI.
Ceposonopon,
CTpOeHue,
dusnuecke n
XUMMYecKue
cBovicTBa. OKCUIBI
cephl Kak
IpecTaBuUTes I
KVMCJIIOTHBIX OKCVIOB.
CepHasi K1cII0Ta,
dusnueckmne

VI XMWYeCcKue
cBovicTBa (OOIIVe Kak
IIpefcTaBUTesIs
KJ1acca KMcJIOT M
crrernidpmgeckme),
IpuUMeHeHue.
XumMumueckvie
peaxmum, JeXxariie B
OCHOBE
IIPOMBIIIUIEHHOT'O
crrocoba oy 9eHust
CepPHOM KMUCJIOTHI.
Anmnapatbl U
IIpOTeKaloIIye B HIX
mpolleccsl (Ha
npumepe
IIPOM3BOJICTBA CEPHOL
kmncinorel). Comm
CepHOV KMUCIIOThI,
KadecTBeHHas
peaxiys Ha cyJibdart-
VIOH.

HaxoxeHue cepbl 11 eé
COeIMHEeHU

B IIpUPOZIE.
Xumnueckoe
3arpsi3HeHIe
OKpPY>KaroITieVt CperIbl
COeJIMHEeHUSIMM Cephl
(K1MCIIOTHBIE HOXIN,
3arpsisHeHIMe BO3JlyXxa
V1 BOHOEMOB),
CITI0COOBI ero
IIpe1oTBpallleHIs.

HeMoHcTpammn
Kosurekmm
(BUImeoMaTepumartbl):
cepa meé
COeIMHEeH M.
OOGyrnmBaHMe caxapa
T10[1, JIeVICTBUIEM
KOHIIeHTPUPOBaHHOM
CepPHOV KMCJIOTHL.

https:/ /resh.edu.ru/subject/2
9

https:/ /resh.edu.ru/subject/2
9/9/

P3II ypok Nell-13
MybTUMeIUVIHBIV JIUCK,
npwioxeHue K yaebauky O.C.
Tabpmersa Xvvmmst 9 xracc.
bubmiorexa Brmeoypokos
https:/ /interneturok.ru (9
KJTacc)

https:/ /interneturok.ru/lesson
/chemistry /9-klass/himiya-
nemetallov/sera-serovodorod-

i-sulfidy



https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/sera-serovodorod-i-sulfidy
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/sera-serovodorod-i-sulfidy
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/sera-serovodorod-i-sulfidy
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/sera-serovodorod-i-sulfidy

JTaGopaTopHBIe 1
npaKTUgecKne
paboTs1
JlabopamopHbie
ornbimel:
ObHapy>xeHme
CyJibaT-1MOHOB.
BsaumonmernicrBue
pasbasireHHOT
CePHOVI KMUCJIOTHI C
IIVTHKOM.

BbiyucneHus

— TI0 ypaBHEHVSIM
XMMUYECKIX peaKIInii;
MacCOBOW 101U
BBIXOJa IIPOAyKTa

peaxumm
Tema 5. OG11ast xapaKTepm- Ob6mas https:/ /resh.edu.ru/subject/29
CTMKaXVIMIYIECK VX 3JIeMeH- XapaKTepuCcTIKa )
moB VA-rpynnsl A3ot, docdop SeMeHTOB VA- }917%3/5/ /resh.edu.ru/subject/2
M x coequHeHms (7 4) TPYIIIBL

OCoBeHHOCTI P3III ypok Nel4-16

CTpOeHMsI aTOMOB
STVIX 3JIEMEHTOB,
XapaKTepHble I
HIX CTeIleHN
OKMCJIEHM.

As3oT,
paciipocTpaHeHie
B IIpUpOLIE,
dusnuecke u
XVIMIUYeCcKue
CBOVICTBA.
Kpyrosopor asora B
npupoze.

AmMmMax, ero
dusmueckme n
XVIMUYecKue
CBOVICTBA,
moJIyyeHve 1
npumeHeHue. Conn
aMMOHMSL, MX
dusmueckmne

¥ XIMU4YecKue
CBOVICTBAQ,
IIpVIMeHeHue.
KauecTtBeHHas
peaxmysi Ha MIOHBI
aMMOHTVISL.

A3oTHAas K1ciIoTa, eé
dusnueckne

VI XVIMUYECKe
cBovicTBa (OOIIVe Kak
IIpefiCTaBUTe IS
KJ1acca KVUCIIOT U
crrerdaeckme).
VicnosipzoBaHme
HUTPATOB U COJIEV
aMMOHWS B KauecTBe
MIHEepaJTbHBIX
yOOOpeHNMIL.

XumMunuaeckoe
3arps3HeHIe
OKpY>Karo IIevi cpeJibl
COeIMHEeHUSIMV a30Ta
(K1MCIIOTHBIE HOXIN,
3arpsisHeHIe BO3J1yXa,
TIOYBBI 1 BOIOEMOB).
®Pocdop,
Q/UIOTPOIIHBIE
MoaMpUIKaII
docdopa,
dursmaeckme 1
XUMWUYECKe
CBOVICTBA.

MyJIbTHMeIUVIHBIV JIUCK,
npwtoxeHe K yaebamky O.C.
Tabpuersa Xvmmst 9 xracc.
brbmmoTeka BUIeoypoKoB
https:/ /interneturok.ru (9
KJIacc)

https:/ /videouroki.net/video
/himiya/9-class/khimiia-9-
Kklass/



https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/

Oxkcnp dpocdopa(V)

u pocopHas
KIICIIOTa,
dursraeckue u
XVMIUYeCKue
CBOVICTBA,

THIOJTy YeHe.
KauecrBennas
peaxIius Ha
docdar-1oHEL
VicnosipzoBanue
docdaTos B KauecTse
MWHepaTbHBIX
ymoOpeHmTL.
3arpssHeHMe
IIPUPOOHBIX BOZOEMOB
docdaTamm.

HeMoHcTpamm
Kosmekimm: dpocdop
M UX COeIMHEHVS.
BsaumonernicrBue
KOHIIeHTPVPOBaHHO
71 a30THOW KMCJIOTBI C
MeJIbIO.

JTaGopaTopHBIE 1
IpaKTHJIecKue
padoTs1
JlabopamopHbie
onbIMbl:

1. BzamMmopevicTBre
coJieri aMMOHUA C
I1EJIOYBIO.

2. O3HaKkOMJIEHME C
obOpasiiamMm a30THBIX

7 pocopHBIX

yIOOpeHNIL.

lpakmuyeckasi

paboma:

Ne3.TTonyuenne

aMMMaKa,

M3y4deHVe ero

CBOVICTB.

BbiyucrneHus

— IIO ypaBHEHMAM

XUMWYECKUX

peaxkummn
Tema 6. O6m1as xapakTepic- VYrnepon, ht}gps:/ / rESh'ﬁdlél'ru/ sub]le;t/ 292/9
TI/IKaXIZMI/I‘IeCKI/IXBIIEMEH- aJmOTcgonHme /tgtys./ /resh.edu.ru/subject/
TO0B IVA-rpynmeI MoaudmKarmm,
VYrnepon v KpeMHMII M1 MX pacIpocTpaHeHMe B Pﬁ/{%ﬂiﬁﬁ?ﬁ%ﬁé THCK

4
COoCMHEHVIA Lpypore, npvtoxeHe K yaebamky O.C.
(84) Ppusiraeckue 1 T'abpuertsta Xvmust 9 wiacc.

XVMMIHECKIE bubmoTeka BuUIeoy poKoB

CBOVICTBA. https:/ /interneturok.ru (9

AncopObmyis. KIacc)

Kpyrosopor yrieposia https:/ /videouroki.net/video/

B IIprpoze. himiya/9-class/khimiia-9-klass

Oxkcumpl yrirepona, mx

dusnueckmne

" XUIMUYecKue
CBOVICTBA, UX
JIeVICTBUe Ha XWUBbIE
OpraHu3MBbl,

oJIy YeHve

U IIpUIMEeHEeHVe.
DKOJIOTMYeCcKyie
IIpO0OJIeEMBI,
CBSI3aHHBIE C OKCUOIOM
yrizepopa(IV);
ruIoTe3a

1002/ IBHOTO
TIOTeIUIeHUST
KJIMMaTa;
TIapHMUKOBBIN

adpdexr.



https://videouroki.net/video/himiya/9-class/khimiia-9-klass
https://videouroki.net/video/himiya/9-class/khimiia-9-klass

VronbHas KuciioTa U
eé coim, 1x
dusmaecke u
XUMIYECKVIe
CBOVICTBaA,
TIOJTyYeHve 1
IIpVIMEHEeHe.
KauecrBennas
peaxiivs Ha
KapOOHAT-VOHBL
Victiostb3oBaHme
KapboHaTOB B
OBITY, MeauIIVHe,
IIPOMBIIIIEHHOCT
u, CeTbCKOM
XO34VICTBeE.

IlepBorayanbHbIe
IOHATUS 00
OpraHMYecKmX
BellecTsax Kak o
COeIVHEHMSIX
yriepozma:
0CcOOEeHHOCTH cocTaBa
u crpoenus. [ToHsTre
0 OumosTormuecKkm
Ba’XKHBIX BeIllecTBax:
Xmpax, Oerkax,
yIJIEBOIAX.
MarepmnasnbHoe
e[IMHCTBO
OpraHMYeCcKIX 7
HeOpraHMIecKmx
COeIMHEeHWI.
Kpemuur, ero
dusnueckue n
XUMUYECKe
CBOVICTBA, TIOJTyUYeHme
VI IIpUMeHEeHVe B
2JIeKTPOHVIKE.
CoenmueHms
KPeMHWS B IIPUPOTIE.
O01ue
TIpeIICTaBIIeHVsI 00
okcume KpeMmHMA(IV)
" KpeMHMEeBO
kuciiore. CyIMKarsl,
VX VICTIOJIb30BaHVIEe B
ObITy, MeOuIIMHE,
IIPOMBIIIUIEHHOCTA.
Baxuerninne
CTPOUTEIIbHBIE
MaTepualbL:
KepaMIKa, CTEeKIIO,
1IeMeHT, OeToH,
Kejre300eToH.
ITpoGembr
Oe3ommacHOTO
VICIIOJIb30BaHMS
CTPOUTEITBHBIX
MaTepuasloB B
ITOBCEeIHEeBHO
JKVI3HAL.

HeMoHCcTpanmum
Mopenmu
KPUCTaJUINYeCKMX
PpeméToK ajamMasa,
rpadura, MOJIeKYJIbI
dyrurepeHa.
Ancop0ors
PacTBOPEHHBIX BEILIECTB|
aKTUBVIPOBaHHBIM
YIJIEM.




ITpormusoras.
Bupeomarepuaribr:
CYJIMKaTHAs
OPOMBIIUIEHHOCTb.
Mopenu MoJsieKyt
OpraHM4ecKmnx
BeIIeCTB.

JTaGopaTopHBIe 1
npakTudecKie paboTel
JlabopamopHbIl ornbim:
KauecTpennas peakiys
Ha KapOOHaT-VIOH.

lMpakmuyeckue
pabomai:
Ne4.ITonyuenwne
YIJIeKMCIIOrorasa.
KaugecTBeHHas peakiiys
Ha KapOOHaT-MOH.

Ne 5. Permenne
SKCIIepUMeHTasIbH

BIX 3ajiadv I10 TeMe
«HewmeTtampo».

BbivyucneHusi

— II0 ypaBHEHUSIM
XUMWYECKMX peakIuii,
eCcJIVI OIIVIH U3
peareHTOB JaH B BUIe
BOJIHOI'O pacTBOpa C
M3BECTHOV MacCOBOM
oJien

Tema 7. O01myie cBOVICTBA
MeTaJL/IOB
(44)

OO1asa
XapaKTepucTrKa
XVIMIYIECKUX
3JIEMEHTOB —
MeTaJUIOB Ha
OCHOBAHMM VX
TIOJIOXKEHVIS B
IMepuonyueckon
crcTeMe
XVIMITUECKIIX
3JIeMEeHTOB

. V1. MenperieeBa n
CTPOEHVISI aTOMOB.
CrpoeHMe MeTajUIOB.
MeTtajuiyeckasi CBSI3b
¥ MeTaJUIuecKast
KpUCTa/UINdecKast
perérka.
DIIeKTPOXVIMIYECKUTL
sl HarTpsDKeHMTT
MeTaJUIOB.
Ddusnueckue n
XVIMIYecKyvie CBOVICTBa
MeTtasuioB. OOIme
CTIOCOOBI TTOITy YeH IS
MeTaJUIOB.

ITonsTue o
KOPPO3MI METAJUIOB
"I OCHOBHBIE
CIIOCOOBI 3aIIMUTEL OT
KOPPO3UN.

https:/ /resh.edu.ru/subject/29/

https:/ /resh.edu.ru/subject/29
/9/

https:/ /resh.edu.ru/subject/les
son/1607 /start/

P3III ypok Ne22
MybTUMeIUITHBIN JIVCK,
npwioxeHue K yuebuuky O.C.
I'aGpwmerrsa Xvimust 9 Kiracc.
BubioTeka Brieoy poKoB
https:/ /interneturok.ru (9
KJIacc)

https:/ /videouroki.net/video/
himiya/9-class/khimiia-9-
klass/

https:/ /skysmart.ru/articles/c
hemistry /khimicheskie-
svojstva-metallov

https:/ /skysmart.ru/articles/c
hemistry /korroziya-metallov



https://skysmart.ru/articles/chemistry/korroziya-metallov
https://skysmart.ru/articles/chemistry/korroziya-metallov

Crutassl (cTasis,
qyTryH,
OIOPaTFOMVIHWTL,
OpoHsa), mx
IpUMeHeHe B OBITY U
IIPOMBIIIUIEHHOCTL.

HeMoHcTpammi
O3HakoMJIEHVIE C
obpasraMy MeTaJUIoB
¥ CIUIaBOB, MX
dusmueckMm
cBovicTBamu. Mojesn
KPUCTa/UINYEeCKIX
PeLIETOK MeTasUIoB.
Buneomarepuaibr:
KOPPO3VsI METaJUIOB.

JTaGopaTopHBIe 1
MpaKTIIecKie
paboTeI
JlabopamopHele
onbImbi:
OsHakomJIeHVe C
obpasiiamMu CIUIaBOB
MeTaJUIOB.
3aBMCMOCTD
CKOPOCTM  peaxImm
MeTaUla C KUCIIOTOV
OT IIPUPOJIBI MeTaUIa.

BbiyucneHusi

— II0 ypaBHEHWSIM
XMIMMYEeCKMX
peaxiiii, eciv OquH
"3 peaFeHTOB
CO,ILep)KI/IT HpT/IMECI/I

Tema 8. Bacxkuernme

METAJUIBIMUXCOeAMHEHM A

(16 1)

Ilemourble MeTaLIBL.
ITonoxxeHue B
INepuonyaeckon
CHICTeME XVMIMMYECKVIX
ariemeHToB /1. V1.
MeHpereesa,
CTpOeHVe aTOMOB.
Haxoxmenme B
npupoze.
Ddusuueckme u
XVIMIYecKyvie CBOVICTBa
(Ha IpUMepe HaTpUs
v Kaytnst). OKCUIsl 1
TUIPOKCUIIBL HATPUS
" KaJIu.
ITpumenenme
IIIEJIOYHBIX METAJJIOB
Y MIX COeIVMHEeHWI.
[IIerrouHO3€eMeEIIbHBIE
MeTaJUIbl MarHUM "
KaJIbLIUV, CTpOeHue
aTomoB. ITonoxeHme
B Ilepuogmaeckoit
CrICTeMe XVMMYEeCKIIX
anemenToB 1. V.
MemmerneeBa.

Haxoxmenme B
npupoze.
Ddusnueckue n
XUMWUYECKIe
CBOVICTBA.
Baxuerinne
COeIMHEeHMS KaJTbIIVs
(oxcmp, rUApPOKCH,
comm).

httos://resh.edu.ru/subiect/29/

httos://resh.edu.ru/subject/2
9/9/

PDOIII vpok Ne23-27
MvibTUMEINHHBIA THUCK.
IIDHUJIOKECHHUEC K V‘IG6HI/IKV
0O.C. I'abpuensn Xumus 9
KJ1accC.

Bbubnnorexka BUIEOVDOKOB
httos://interneturok.ru (9
KJ1acc)
httos://skvsmart.ru/articles/c
hemistry/kachestvennye-
reakczii



https://skysmart.ru/articles/chemistry/kachestvennye-reakczii
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii

JKécTKOCTh BOIBI M
CrIocoOBI eé
yCTpaHeHsI.
AJTIOMVHWMTA.
ITonoxenwme B
INepuonyaeckoin
crcreMe
XUMWYECKUX
aemeHToB /. V1.
MemnjerneeBa,
CTpOeHMe aToMa.
Haxoxnenwne B
npupoze.
Ddusnueckure n
XUMWUYECKVe
CBOVICTBA.
AwmdoTepHBIe
CBOVICTBA OKCMIa U
IMApPOKCH/A.
Kemneso. IMommoxenune
B Ilepuopgymueckon
CHICTeME XMMMUYECKVX
3JIEMEHTOB

J1. VI. MeHpesieeBa,
CTpOeHMe aToMa.

Haxoxmenme B
apupoie.
Ddusnueckme 1
XUIMIYeCcKye
CBOVICTBA.
OKcmabl,
TUIPOKCUIBL 11
commu xerne3a(Il)
v xerte3a(IIl).

HeMoHCcTpammm
BsaumomernicrBue
HaTPWsL C BOIOVL.
OxpammpaHme
IUIaMeHVI MIOHaMWU
HaTpUsS M KaJIs.
Bsaumomericrsue
OKCUJIa KaJIbITVS
C BOJIOWI.
Buneomarepuassr:
ropeHue xejesa B
KHcJIopoze 1
xJjIope.

JIaGopaTopHbIe 1
npaKTHJecKne
paboTsl
JlabopamopHsbie
orbImabl:
OsnakomieHve C
obpasmamn
QTIOMVHMS "I €TO
CIUIABOB.
AmMdoTepHBIE
CBOTICTBa
TUIPOKCUIIA
ATIOMUHMSI.
KauecTBeHHBIE
peaxkim Ha
VIOHBI JKeJle3a.
lNMpakmuyeckue
pabomai:

Ne 6. JKécTkocTh
BOJIBI VI METOJIBI
eé¢ ycTpaHeHVIs.
Ne 7. Permernne
9KCIIepPUMeHTaIbH
BIX 3ajiad¥ I10 TeMe
«MeTaruTb».




BbiyucneHus

— II0 ypaBHEHWUSIM
XVIMMYEeCKMX
peaxui, eciim
OJIVIH V3 peaFeHTOB
HIaH B VI36BITK€ 12020870
COIIEPXKUT
IIpVIMeCHs;

— MaCCOBOM I0JIN
BbIXO/1a HpO,IIyKTa
peaxkum

Tema 9. BemmiecrBa 1
MaTepuasIbl B KU3HM
yeIoBeKa

(34)

Hosrle MaTepuasibl 1
TEeXHOJIOTVAA.
BemnectBa n
MaTepualbl B
TIOBCETHEBHOW XMU3HU
yeJjyioBeKa. XMW U
3/10pOBbe.

besomacHoe
VICIIOJTh30BaHME
BEIIeCTB U
XVIMUYECKUX peaKIUi
B OBITY.

ITpuponHble MCTOUHVIKY
YIJIEBOIOPOAOB (YIOJib,
IIPVIPOIHBIN ras,
HedTb), TPOAYKTHI X
nepepaboOTKM, X POIIb
B OBITY U
IIPOMBIIIUIEHHOCTL.
OCHOBBI
3KOJIOTMYECKO
TPaMOTHOCT.
Xumnueckoe
3arpsi3HeHe
OKpYy>Karolen

Cpensl (IIpeneIbHO
JIOITyCTVMast
KOHIIeHTpaIlus
Bemtects — ITJIK).
Posp xmMum B
pelteHMM
IKOJIOTUYUECKUX
npobiiem

https:/ /resh.edu.ru/subject/29/
https:/ /resh.edu.ru/subject/2
9/9/
https:/ /resh.edu.ru/subject/le
sson/3504/conspect/151484/
MybTUMeIUVIHBIV JIUCK,
npwioxeHue K yaebamky O.C.
Tabpmersa Xvivmst 9 xracc.
bubmiorexa Brmeoypoxos
https:/ /interneturok.ru (9
KJIacc)







