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8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb X¥MMuUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSIHHE
BeniecTB. [loHsATHE O MeTOMax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3zjesneHus cMecen.

ATOMBI M MOJIEKYJIbI. XUMHUYECKuEe dyeMeHTbl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmysa. BaleHTHOCTP aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcHUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi 1011 XMMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

®u3NYECKUe U XMMUYECKUE SBJICHUS. XUMUYECKasl peakuus U €€ MpU3HaKHU.
3aKOH COXpaHEHMs MacChl BelecTB. XuMuueckue ypaBHeHUs. Kiaccudukanms
XUMHUYECKUX peaKIui (CoeqUHEHUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYAOM, MpaBUiaMu paboOTHl B Ja0OpaTOPUU U
npuéMaMu oOpalleHus ¢ 1abopaTOPHBIM 000pYAOBAaHUEM, U3YyUYEHHUE M ONHUCAHHE
bU3UYECKUX CBOHCTB 00pa3lOB HEOPTaHMYECKUX BEIISCTB, HAOJIOJICHHE
bu3uveckux (TIaBJIeHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUS BOJBI) U XUMHYECKUX (TOpPEHHE CBEYH, MPOKAJIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
ONHMCaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPHUIOM Oapwuisi, pa3ioKCHHE THIPOKCHIIA
Meau (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (10),
M3yUYEHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (prIbTpOBaHME,
BBITIAPUBAHUE, JUCTUUIIUSA, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPSCHHOMN
conM, HaAOJIOJICHWE W  ONHCAaHUE  PEe3yJbTaTOB  IPOBEJACHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MACCHl, CO3JaHUE€ MOJEIEH MOJICKYI
(1rapocTep>KHEBBIX ).

Ba:xHelilue nmpeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopoa — 3jIeMEHT U MPOCTOE
BemiecTBo. Haxokmenwe kuciopoja B MNpupojge, (Gusnyeckue W XUMUUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHcJIopoa B ipupojie. O30H — amioTponHas MoAu(pUKaIUs KUCIOPOoaa.

TermnoBoil >P(peKT XUMUYECKON peaKkluu, TEPMOXMMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTro 3¢ (deKra, pa3pylieHrue 030HOBOTO CIIOs.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojie, (Gu3MUecKMe UM XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Monsipabiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BEUIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpPE. XUMHUUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHUJIOB:  cosicoOpasyroiue (OCHOBHBIE, KHUCJOTHBIC, aM(oTepHbIe) U
HecosieoOpasyromue. Homenkmarypa okcuaoB. Du3MUECKHEe €W XUMHYECKHE
cBoiicTBa OKCU0B. [loyueHne okcuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HomeHkiaTypa ocHoBaHui. DPuU3NUeCKME M XMMHYECKHE CBOWCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. dusudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa coseil. @uszndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIICHNUE COJCPKAHUS KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, paclio3HaBaHWE M HU3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HaOII0aeHUE
B3aHUMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBEHUS W
MpekpalieHus TopeHus (Mo)kapa), O3HAKOMJIEHHE C oO0pa3laMM OKCHAOB U
ONMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojcicTeue Boaopoga ¢ okcugoM menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METAJIaMHU
(HatpuieM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUICOMATEPHUATIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOU KHCIIOTHI,
KUCJIOT C MeETaJUIaMH, PEAKIUW HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJIM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3aJlad N0 TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuecknii 3axkon u Ilepuoamyeckas cucremMa XUMHYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMENbHBIC METAILIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOJIHAsA  (QOpPMBI
[Tepunognueckoit cucrembl xumuueckux 3iaemeHToB [[. M. MenneneeBa. Ilepuobl
U rpynnbl. DPU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aToMOB  TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremnl JI. WM. MenneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAIUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanueckoi CUCTEMbl XMMUYECKUX
BJIEMEHTOB JJIA pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumuueckas cBsi3b. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPaMH KHCJIOT M IIEJOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmunle cea3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiaccuUKaliusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsij, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHUE BEIIECTBA, a3, (U3UYECKUE BEJIIMYUHBI, C€IUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. [lepuoanueckasl cucteMa XUMUYECKUX JIEMEHTOB [l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMUXCA K Pa3IWYHbIM KjlaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX PeakIuid Mo pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETIEHEH OKUCIIEHHS] XUMHYECKHUX 3JIEMEHTOB, MO OOPATHUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[TorsiTue o ckopocTH xumMudeckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKUX peakiusXx. [IoHITHe 0 TOMOTEHHBIX M TETEPOTEHHBIX
peakuusx. llonstue o karamuse. [IoHssTHe 0 xumMuueckoM paBHoBecur. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue YpaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Creneds aguccoruanuu. CUIbHBIE U C1a0bie SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHATHE O TUAPOIIU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opua HaTpusi), UCCIICIOBAHNE 3aBHCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECCa AMCCOLMALMU KHUCJIOT, IIEJIOYEd U CoJel
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MAaTE€pUaliOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TMPOTEKAHWS  peakluid  HWOHHOTO  oOMeHa
(oOpazoBanme ocajka, BBIJICICHHE Ta3a, o00pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COSUHEHUS), paclO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaklMil Ha HOHbI, pELICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTH CTPOCHHUS aATOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Quanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTCHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  XJopa
(B3auMozeiicCTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NMpuUMeHeHue. JlelcTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0X/CHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHUe CBOWCTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XUMUuYeckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOMCTBA (00mHME Kak
MPEACTaBUTENSI Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKIilnw,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CHoco0a MOJY4YEHUsS CEPHOM KHUCIIOTBHI.
[Iprumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPALCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTEINIEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MojyuyeHue u npumeHenue. Coau aMMoOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanue HUTPATOB M COJEH aMMOHMSI B KadeCTBE MUHEPATbHBIX
ynoopenuit. XuMHUUeCKoe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSITMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyXa, MOYBbl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBbIE  CTCNEHW  OKHUCJICHHS.  YTIEpOJd,  aJJIOTPOITHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpupone, (HU3UUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yrinepona B mpupozae. Okcuibl yriaepoaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBA, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TPUMEHEHHE. DKOJIOTHYEeCKHe MPOoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a r100anbHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ COoNM, NX (PU3MUECKHe U XMMHUYECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATHS 00 OPTrAaHMYECKHUX BEIIECTBAX KaK O COSAUHEHUSX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTUYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OENKaX, yriIeBoJax — U UX
poJii B KM3HM 4YeJoBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBONCTBa, IOJIYYEHUE U
npumenerne. CoenuHeHHs KpeMHHsS B Tpupojge. OOme mnpeacTaBieHus o0
okcune kpemuusi (IV) n kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobiemMbl 6€30MacHOro MCIOJIb30BAHMS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMM Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajjoreHOoB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMmu  ceppl W €€  coequHEHMsIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakIuu Ha Cyibdart-
MOH W HaOJIOJICHHE Mpu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3nuecKuMu
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpas3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHUS U ¢GochaT-uOH U U3YUYEHUE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, cCOOMpaHue, paclio3HaBaHUE U U3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CUIMKAT-UOHbBl W UW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COETUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme XuMHUYECKUX siaemeHToB [[. .
MenpneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTallioB. MeTainueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemerka.  DNEKTPOXUMHUYECKUM  psif
HarnpsHKeHu MeTamnoB. Ousndyeckne U XMMUYECKHUEe CBOMCTBAa MeTauioB. OO01ue
crocoObl TonyyeHus MeTawioB. [loHsATHE O KOppO3WHM METaIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmnaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHUE B [lepruoanyeckor cucreMe XMMUYECKHUX
anemenToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXICHHUE B IPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB /1. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepuoanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHUE aToMa, HAXOXJAEHUE B mpupoae. Du3MYECKUe HU
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOWMCTBAMH, HW3yUYE€HUE  pE3yJIbTATOB KOPPO3MU  METAIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHAA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUICOMATEPHATIOB),
UCCIIEJOBAHME CBOWCTB KECTKOW BOBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHUE  BUIEOMATEpPUANIOB), IPU3HAKOB  IPOTCKAHMUSI
KAQYECTBEHHBIX PEaKIU HAa MOHBI: MArHUs, KAJIbLHUs, aJIOMHUHUS, IIUHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmoneHNE W ONMKMCaHUE TPOILIECCOB OKPAIIHBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg MW Kajablusd (BO3MOXKHO HCIIOJb30BaHUE
BHJIEOMAaTEpHaJIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB TUPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeunmue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepuaiibl B NMOBCEIHEBHOM XW3HHM YEJIOBEKa. be3zomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpainus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIJIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmunle ceéazu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBJISIONIUXCS CUCTEMHBIMH JJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIMPOBAHUE, W3MEPEHHUE, MOJECIb, SBJICHHE, MapHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUH 3apsj, MPOBOJIHUKH,
NOJYNIPOBOIHUKH, JHAJCKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dortocuHTe3, nbIXxaHue, OWocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHUSI, MUKPO3JICMEHTBI, MAaKPOAJICMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
IOJIC3HBIC NCKOIIAeMBbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHMSI MIPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCIIUTATEIILHOU JIEATEIbBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUNUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIUXCS.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXAlOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBAThCSl CHUCTEMOM TO3WUTUBHBIX IIEHHOCTHBIX OpPHEHTAIUA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIUTAHMS :

LEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY
U HaydyHOMY HAcJeAWI0, TMOHMMaHUs 3HAYCHHS XUMHUYECKOM HAayKHM B JKH3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIJAJIETh JIOCTOBEPHOM HMHQOpManUei o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUWIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTEBbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM JAESITENbHOCTH TpHU
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIEcce ITOW Y4YeOHOU JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUME M TMOCTYNKH CBOMX TOBapUIIEH C MO3ULHUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' 0 NO3HAHUS:

MHUPOBO33PEHYECKUE IPEACTABICHNU O BEIECTBE M XUMHUYECKOW pEaKluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY [l IOHMMAaHUSI CYIIIHOCTH HAYYHOM KAapTHUHBI MUpA, MPEACTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJIbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEJIbHbIE MOTHBBI, HAIPABICHHbIC HA TMOJYYEHUE HOBBIX 3HAHUU MO
XAMWH, HEOOXOTUMBIE IJisi OOBSICHEHUS HaOII0IaeMbIX TPOIECCOB M SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOAICHUST TIpaBWJI 0€30MacHOCTH MpU  OOpalleHUuu ¢
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TpyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHUH, OCO3HAHHBIM BBIOOP
WHMBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHETHOM MpodheCCUOHAIIBHON JEATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MuecKOMy U TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
IpaBMJI 0€30MIACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUH, IS
peLIeHUs 3a/1a4, CBA3AHHBIX C OKPYIKAIOIIEH NPUPOJHOU CPEIOH, JJIsI MOBBILICHUS
YPOBHSl  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHsS TJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MMO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOE€.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE oOOecneYnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: PAaCKPBHIBATh CMBICI XMUMHUYECKUX TMOHSATUN (BBIACTSATh UX XapaKTEepHBIC
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU sl KiIacCU(PUKAIMM XUMHUUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOEIH, UCIIOIb3YEeMbIe B XUMHUH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakIMu — MpU pelIeHUH y4eOHO-IT03HaBaTEeIbHBIX 33714, C YIYETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHNE OMbITa MO IJIAHUPOBAHHWIO, OPraHHW3allMd W TPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POpMyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenIaHHol padorte.

Pabora ¢ unpopMmaumeii:

yMEHHE BBIOWpaTh, AHAIW3HPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
mocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHWBATH MPOTHBOPECUYMUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BaHUs ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCATbHbIE YUeOHbIE el CTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
JCSITENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIHIO
PE3YNIbTATOB BBHIMOJHEHUSI XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4eOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M  MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MpOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3unui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICCTBHH, OIpeAelieHne KpUTEpPHUEeB TI0 OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHHBepcalbHbIe YUueOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
MO3HABAaTENbHBIX 3aJ]a4, CaMOCTOSITENIbHO COCTAaBJIATh WJIM KOPPEKTHPOBAThH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLIEHWBAaTh COOTBETCTBUE IMOJYUEHHOTO pe3yibTaTa 3asBICHHOW LEIH, YMEHHUE
MCIIOJIb30BaTh M aHAJU3UPOBATh KOHTEKCTHI, IPE/jIaraéMble B YCIOBUH 3a/1aHUH.

MHNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHOl pabodeil mnporpaMMoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCS HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



JNEUCTBUM, BUIBI JIEITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEpIpETAllid, NPeoOpa3OoBaHUI0 W NPUMEHEHUIO B PA3IUYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUSX.

K koHiry oOyuenus B 8 kiiacce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHUN: aTOM, MOJIEKYIa,
XUMHYECKUN D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMEChH
(oHOpPOHAS. M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJIEKYJISipHasi macca, KOJMYEeCTBO BELIECTBA, MOJb, MOJSpHas macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBaHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHCJICHUS, XMMHYECKasi peaxius, Kiaccuukamus peakiui: peakiuu
COCIMHEHUS, PpEeaKIUu pPasJIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
AIpO aTOMa, OJJIEKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paaUycC
aToMa, XMMHYECKas CBs3b, MOJSPHAS W HEMOJSIPHAS KOBAJICHTHAs CBSI3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIlEeCTBa
(IpoIIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITHUS MIPYU ONUMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIEHUS (HOpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCJCHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBaJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoit cucreme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaApO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OOJNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenrtoB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00llee YUCIO0 AIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAIECHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIDHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEIIBHON JeATEIbHOCTH — aHAJU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3aluio, Kiaccu(UKaIHIo,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBSI3€H — I M3Y4Y€HUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUSI — HAONIOICHHE, W3MEpEHue, MOJEIUPOBAHUE, IKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

clenaoBaTh ~ IpaBWJiaM  [IOJb30BaHUS ~ XMMHUYECKOM  TOCYIOH U
nabopaTopHbIM 00OpyJAOBaHWEM, a TakXkKe IpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
1a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYCHUI0O W COOMpaHHIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOJA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0JIE pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C TOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHE).

K koHily o0ydenus B 9 kjacce npeIMeTHbIE pe3yJibTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHBb
OKUCJICHHSI, XUMUYECKasi PeaKIusi, XUMUIECKasi CBs3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALMS, PEaKIUh HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb, OKHCIEHUE H  BOCCTAHOBJICHHE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METAJUTMYECKasi), KpUCTAJUIMYECKass peméTka, KOppo3usi METaIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakIuu, MpeaeabHO JOMyCcTUMas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TOHITUH U
MPUMEHSATH 3TH MOHITHUS PU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJUKY JUISI COCTaBJICHUS (POopMys
BEIIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA,

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
OTIPENICIEHHOMY KJIacCy COEIMHEHUH 1o (opMynam, BUJ XUMHUYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsi]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAaX HEOPTraHUYECKUX COCIUHEHHUH, TUI KPUCTAJUIMUYECKOMN
PEmETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbici Ilepuonnueckoro 3akona J[. M. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHE: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyarh TOHATUS «rJaBHasg mnoAarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynmna)», Maneie W OOJbIIME TEPUOJBI, COOTHOCHTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TNEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpefieieHie HMX IO DJJIGKTPOHHBIM CJIOsIM), OOBSCHATH OOIIne
3aKOHOMEPHOCTU B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M MX COCIWHEHUH B
npeaenax MaliblX MEPUOJ0B U IIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(deKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUE XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEpPKIas OIMNHCAHUE
npuMepaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIH;

COCTaBJISITb YPaBHEHHUS DJIEKTPOJMTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJCKYISPHYIO W MOJSIPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHeiM O0OpYAOBaHHEM, a TakkKe TMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAa4eCTBEHHBI  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OpOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

PUMEHSITh OCHOBHBIC OINEPAIlMU MBICIUTEIBHON JESTEIbHOCTH — aHAIIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (peanbHBIA H
MBICJICHHBIN ).
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9 KUIIACC

KosnnuyectBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (¢ poBbIE)
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[ToBTOpeHue u yriuyoneHue 3HaHUH
1.1 P ey 5 1 https://m.edsoo.ru/EQETUT35Z
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OO01as xapakTepUCTUKa XUMUYECKHX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.edsoo.ru/VOXDOUX?2S
WX COCAMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMeHToB IVA-rpynnsl. Yraepoa u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHHI ¥ UX COEAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

3.1 OO0111e cBOMICTBA METAIIJIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxneliime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»kaomnias cpeaa
B
4.1 CILECTBA M MATCPHAIIBL B AKH3HHI 3 https://m.edsoo.ru/TFNBWEF7Y
YyeJloBeKa
Hroro no pazgeny 3
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/FYSRY75R9
OBUIEE KOJIMYECTBO YACOB I10 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KounyecTBo yacoB
Ne Mara DJIeKTpOHHbIe I poBbIe
Tema ypoka Kontposbubie | IIpakTnueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE PeCYPChI
padoThI padoTsbI
[Ipenmer xumuu. Poss xumuu B
1 JKU3HU YenoBeka. Tena u 1 https://m.edsoo.ru/L62DS2CZR
BeIllECTBA
[TonsTre o MeTo1ax MO3HAHUS B
2 A 1 https://m.edsoo.ru/9ZJAEW050
XUMHH
[IpakTnueckas padora Ne 1
«IIpaBuiia paboThI B 1ab0paTOopuun
3 P . P paTop 1 https://m.edsoo.ru/LSEW4353D
Y IPUEMBI OOpaIIeHHsI C
Ja00paTOPHBIM 000PYIOBAHUEM)
YucTele BelecTBa U CMECH.
4 . 1 https://m.edsoo.ru/6TME21FW§
CriocoOnI pasneneHus cMmece
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/K3LS5SMCRY
OYHCTKU MTOBAPEHHOM COJIH)»
6 ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WTB8
XUMUYECKUE DIIEMEHTHI. 3HAKH
7 (CUMBOJIBI) XUHMHUYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
JJIEMEHTOB
[IpocTble U coKHBIE BELECTBA 1 https://m.edsoo.ru/DXJBSTJ95
ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 https://m.edsoo.ru/IMOBJ3QZ5
3aKOH MOCTOSIHCTBA COCTaBa
10 1 https://m.edsoo.ru/IMC496F X6

BellecTB. XUMudeckas (hopmyia.




BanentHoCcTh aTOMOB
XUMHYECKHUX DJIEMEHTOB

11

OtHOCHUTEIbHAd aTOMHAs Macca.
OTtHocuTenbHAasE MOJIEKYIISIpHAs
macca

https://m.edsoo.ru/PIZPCIMDX

12

MaccoBas 10J1s1 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

https://m.edsoo.ru/GHV58QMVE

13

Kommnuectso Bemntecrsa. Moub.
MognspHas macca

https://m.edsoo.ru/368UNL5Y2

14

duznueckre 1 XUMHUYIECKHE
SIBIIeHUS. XUMHUYecKas peaKknuig

https://m.edsoo.ru/YZM8S6ATH

15

[Ipu3Haku 1 ycinoBus MPOTEKaHUS
XUMHUYECKUX PEaKINi

https://m.edsoo.ru/N6DVNIKQS5

16

3aKOH COXpPaHEHUSI MACCHI
BeIECTB. XUMHUYECKUE YpaBHEHUS

https://m.edsoo.ru/M8DS4IHVM

17

Brruncnenus komyecTBa, MacChl
BEIECTBA 10 ypaBHEHUSIM
XUMHYECKUX peaKlnui

https://m.edsoo.ru/LUY9U3EQE

18

Knaccugukanus XuMHIeCKIX
peakimii (CoeMHEHMS,
pas3IoKEHUs, 3aMCIICHHUS,
oOmMeHa)

https://m.edsoo.ru/L480O7LAGB

19

M. B. JIoMOHOCOB — y4€HBIii-
sHIKIIoneaucT. O000ImeHne 1
CHCTEMAaTH3alIMs 3HAHUI

https://m.edsoo.ru/PIWARH3AB

20

KonTtposnpHas padota Nel mo teme
«BemecTBa 1 XUMHUYECKHE
peakuum»

https://m.edsoo.ru/ON62SNERU




21

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopox — anemMeHT u
npocroe BeecTBo. O30H

https://m.edsoo.ru/XONONRN1P

22

Ou3nUecKue 1 XUMUIECKHE
CBOMCTBa KHCJIOPOAA (peaK1u
okucienus, ropenue). Ilonsarue
00 okcuaax

https://m.edsoo.ru/FBS1JRKMB

23

CriocoOpl MOTy4eHHsT KUCIOPoaa
B JabopaTtopuu u
poMbIlIeHHOCTH. [IprMeHenne
KHCIIOpoa

https://m.edsoo.ru/VIWB6A2RD

24

TennoBoit 3¢ ekt xumuueckoin
peaxkiuu, IoOHATHE O
TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- U SHJOTEPMUYECKUX
peaxkumax

https://m.edsoo.ru/PNMKJZHKX

25

TormmBo (HedTh, yroias U METaH).
3arpsi3HEHUE BO3]lyXa, CIIOCOOBI
€ro MpeIOTBPAIICHUS

https://m.edsoo.ru/USNYSUUW?2

26

[IpakTuueckas padota Ne 3 o
teme «llomydenue u cobupanue
KHCIIOPO/1a, U3YYEHUE €To
CBOMCTB»

https://m.edsoo.ru/5516UHX3R

27

Bomopoa — anemMeHT u mpocToe
BelecTBo. Haxoxaenue B
pupojie

https://m.edsoo.ru/WD392ACWB

28

dusnyecKkue 1 XUMHYECKUE
cBolicTBa Bojgopoxa. Ilpumenenue
BOJIOpOJIa

https://m.edso00.ru/0SZ28459R




29

TloHgTHE O KHUCIIOTAaX U COJISIX

https://m.edsoo.ru/TMWNIVC43

30

CrocoOs! TosTy4eHHs1 BOZOPOa B
nabopaTopuu

https://m.edso00.ru/C9TO9UCIP

31

[Ipaktuyeckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJIOPOJIa, H3YYECHHUE €TO
CBOWCTB»

https://m.edsoo.ru/SS3IWAX33K

32

MousipHblii 00BEM ra3oB. 3aKOH
ABoraapo

https://m.eds00.ru/M3KSO10QDQ

33

Brrunciaenust 00n€Ma, KOJIM4YecTBa
BEIIIECTBA rasa 1o e€ro U3BECTHOMY
KO.]'H/I‘—IGCTBy BC€IICCTBA UJIN
00BEMY

https://m.eds00.ru/MXGOY304M

34

Brrauciienust 006EMOB ra3oB 1o
YPaBHEHHIO PEAKIIMH HA OCHOBE
3aKOHA 0OBEMHBIX OTHOIICHHI
ra3oB

https://m.eds00.ru/9TQ8AXABY

35

dusznueckre 1 XUMHUYECKUE
CBOMCTBA BOJIBI

https://m.edsoo.ru/7AOGFZK4R

36

Cocras ocHoBanuii. I[loustue 00
WHJIMKATOpax

https://m.edsoo.ru/IXB2W6IVL

37

Bona xak pacTBOpHUTEIb.
HacplimieHHbie 1 HEHACHIIICHHBIE
pacTtBopsl. MaccoBas 1071
BEILIECTBA B paCTBOpE

https://m.edsoo.ru/MKHXPOFH4

38

[IpakTtuyeckas padora Ne 5 o
teme «IIpurorosiieHne pacTBOpoB
C OIPEACIEHHON MAaCCOBOM J0JIEH

https://m.edsoo.ru/WXUKPAUOA




pacTBOPEHHOTO BEIIECTBA»

39

KonTtposneHas padota Ne2 mo treme
«Kucnopoa. Bonopona. Bona»

https://m.edsoo.ru/JIM7935DRY

40

Oxcunpl: cocTaB, KilaccuUKaIms,
HOMEHKJIaTypa

https://m.edsoo.ru/STESJINAY

41

[Tonyuenue n xumnyeckue
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX OKCHJIOB

https://m.edso0.ru/8JAZ9YWS?2

42

OcHOBaHUS: COCTaB,
KJ'IaCCI/I(bI/IKaI_[I/ISI, HOMeHKJ'IaTypa

https://m.edsoo.ru/SU397HUSC

43

HOJ’Iy‘IGHHG U XUMHNUYECCKHUEC
CBOMCTBA OCHOBAaHUN

https://m.eds00.ru/GD9A28ROE

44

KwucmoTsr: cocTas,
Kiaccudukaiys, HOMEHKIATypa

https://m.edsoo.ru/Q6U4WEBK7

45

[Tonyyenue u XuMHU4IECKHe
CBOMCTBA KHUCJIOT

https://m.edsoo.ru/Z2GCRN45W

46

Comnu (cpenHue): HOMEHKIATypa,
CHOCOOBI OJYyYESHHS, XUMUYECKHE
CBOMCTBA

https://m.edsoo.ru/JISNUIMI9T]J

47

[IpakTuueckas padota Ne 6.
Pemenue skcriepuMeHTaTbHBIX
3a1a4 o teme «OCHOBHbIE
KJIACChl HEOPTaHUUECKUX
COEUHEHUI

https://m.edsoo.ru/58D13JF7V

48

I'enernueckas cBsA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COEIMHEHUN

https://m.edsoo.ru/YDS6ZRE31

49

O000111eHHUE U CUCTEMATU3 AL

https://m.edsoo.ru/STBUOEEYN




3HAHUHI

50

KonTtposneHas padota Ne3 mo teme
"OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCAMHEHUI"

https://m.edsoo.ru/AFA7IDULD

51

[IepBbie nONBITKM
KJIACCU(PUKAITUU XUMUYECKUX
anemMeHTOB. [IoHsaTHE O rpynnax
CXOJIHBIX JIEMEHTOB

https://m.edsoo.ru/COV3CC214

52

[Iepnoanueckuil 3aK0H 1
[Iepnoanueckas cucrtema
XUMHUYeCcKnX deMeHToB J1. 1.
Meunneneena

https://m.edsoo.ru/X9F1NR3U8

53

[Iepuoasl, rpynmsl, MOATPYIIIIEI

https://m.edsoo.ru/NOMWWIRXN

54

Crpoenue atomoB. CocTaB
aTOMHBIX siziep. M30Tombl

https://m.edsoo.ru/IMUDOMRSH

55

CtpoeHue 3IeKTPOHHBIX
000JI0YEK aTOMOB 3JIEMEHTOB
[Tepuonnueckoit cucremsr /1. U.
Meunpeneena

https://m.edsoo.ru/T9SYNVEB2

56

XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA 110 €T0 MOJIOKESHHUIO B
[Tepuonunueckoii cucreme /1. U.
Menneneesa

https://m.edsoo.ru/YIP0O4OMDX

57

3nauenue [leproandeckoro
3aKOHa I pa3BUTHS HAYKU U
npaktuku. 1. 1. MenzaeneeB —
YUEHBIM, IEAror U rpaXKJaHuH

https://m.edsoo.ru/SZD8XEQOP

58

PesepBHriit ypok. O6001IeHE U

https://m.edsoo.ru/ZCQTRPO8Y




CUCTEeMAaTH3aIHsI 3HAHWIHA /
Bcepoccuiickas npoBepoyHas
pabora

KonTtponsHas padota Ne4 mo teme
«Ctpoenue aroma. XUMHUYECKas

59 . 1 https://m.edso0.ru/FTIZF99WF
cBsi3b» / Beepoccuiickas
poBepoyHasi paboTa
DNEKTPOOTPULIATEIILHOCTE ATOMOB

60 pOOTpHIL 1 hitps://m.edsoo.ru/HZA1 10EDS
XAMHAYECKUX DIEMEHTOB

61 HNonHas xumMmyeckas cBsA3b 1 https://m.edsoo.ru/3SYI1RJKVI
KoBanenTaas mo a

62 BAJICHTHAA TOJIApHAs 1 https://m.edsoo.ru/EOL3MT2AE
XAMHYECKAs CBA3b
KoBanenTnas HenossspHas

63 1 https://m.edsoo.ru/9Y VR3FUXI
XUMHYECKas CBSI3b

64 CreleHp OKUCIIEHUS 1 https://m.edso0.ru/RA6CVXM66
OKHCIIUTENLHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTAaHOBHUTEJIbHBIE PEAKITUN

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PeseprubIit ypok. O6001meHNE 1
CUCTEMATHU3ALNA 3HAHUN I10 TEME

67 1 https://m.edsoo.ru/4ARH7M35NF
«CTtpoeHne atoMa. XUMHYECKast
CBS3bY
PesepBHeblil ypok. O000IIIEHHE U

68 p yp ‘I,H 1 https://m.edsoo.ru/7DNRBZ948
cucTeMarTu3anus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMHUYeCcKnX deMeHToB J1. Y.
MenpneneeBa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XUMHUYECKHX AJIEMEHTOB
NIEPBBIX TPEX NEPUOT0B

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus n
HOMEHKJIaTypa HEOPraHUYECKUX
BEIIECTB

https://m.edsoo.ru/ WTO1WRA2Q

Bunpl xXuMuueckoil CBS3U U THIIEI
KPUCTALUIMYECKUX PEMIETOK

https://m.edsoo.ru/UI4Y5SCFRV

Kontponbras padorta Nel o
teme «IloBTOpeHue u
yriayOlieHne 3HaHUH OCHOBHBIX
pas3zesoB Kypca 8 Kiiaccay

https://m.edsoo.ru/J4X8ZN212

Knaccudukanus XuMU4ecKux
peaxiuii o pa3aIuyHbIM
MpU3HAKaM

https://m.edsoo.ru/X8XAE7E2J

ITonsaTHE 0 cKOpOCTH
XUMHUUYECKOH peakiuu. [lonarue
0 TOMOT'€HHBIX U IT€TEPOreHHBIX
peaxkuusx

https://m.edsoo0.ru/6VLXCYY7N




[ToHATHE O XUMHYECKOM
paBHOBecuu. DaKkTOpHI,
BIIASIFOLIME HA CKOPOCTh
XUMUYECKON PEaKLUH U
IIOJIOKEHNE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

OKHUCIINUTEIILHO-
BOCCTaHOBHUTEIIHHBIC PEAKIIHH

https://m.edsoo.ru/648 V11026

10

Teopust SIEKTPONUTHYECKON
mucconuanmy. CHIIbHBIE U
ci1abble AIIEKTPOJIUTHI

https://m.edsoo.ru/2KCYCLZ16

11

HoHHbIE ypaBHEHHUS peakui

https://m.edsoo.ru/VN2SBIN1R

12

XUMHYeCKHe CBOMCTBA KUCIOT U
OCHOBaHHI B CBETE
MpeACTaBICHUI 00
AIEKTPOJTUTUUECKON
JIHCCOITAAIIAHT

https://m.edsoo.ru/SHH81 Y VXI

13

XuMHJecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
ANEKTPOJIUTUUECKOU
JIHACCOLHAIHN

https://m.edsoo.ru/ETD5QTS4G

14

ITonsarue o Truapoms3c coJieit

https://m.edsoo.ru/9JFRAVESW

15

O00011IeHIE U CUCTEMATU3ALIUS
3HAHUH

https://m.edsoo.ru/FEEIZRMBG

16

[Ipaktuyeckas padora Ne 1.
«PermieHne 3xkcrepuMeHTATbHBIX
3a1au»

https://m.edsoo.ru/7VXTFHIT4

17

KonTtponeHas padota Ne2 mo

https://m.edsoo.ru/9RKLZDNUX




TeMe «DIEKTPOJIUTHIECKAS
aucconyanus. XUMHAYECKHUe
peakiuu B pacTBOpax»

18

OO011as XxapakTepucTUKa
rajoreHoB. XUMHYECKHE
CBOICTBA Ha MPUMEPE XJI0pa

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopoa. CosnsHast
KHCJIOTa, XUMHUYCCKHUEC CBOﬁCTBa,
MMOJIY4YCHHE, IPUMCHCHHE

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckas padora Ne 2 o
teme «llosrydenue comsaHon
KHCJIOTBI, U3y4EHUE €€ CBOMCTB)

https://m.edsoo.ru/PVEXIYWEG

21

BI)I‘-H/ICJ'IGHI/ISI 110 ypaBHeHI/IHM
XHUMHYCCKUX PEaKIni, eClIn
OJIMH U3 PEarcHTOB JIaH B
H30BITKE

https://m.edsoo.ru/4BISHO70F

22

OO6mras xapakTepucTuKa
aneMeHTOB VIA-rpynmbl

https://m.edsoo.ru/VMWKERSEP

23

AnnoTponHsie MOIU(pUKALIUN
cepbl. Haxoxnenue cepsl u e€
COEJIMHEHUI B IPUPOJIE.
XUMUYECKUE CBOMCTBA CEPhI

https://m.edsoo.ru/CX10EU8PO

24

CepoBo10pO1, CTPOCHHUE,
(bM3UYEeCKUEe U XUMHUYECKUE
CBOICTBA

https://m.edsoo.ru/ECGX2B40W

25

OKCI/I,[[LI CCPBLI. CepHa;I KHUCJIOTA,
(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHEC
CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo.ru/ULRFLCHH1




26

XUMHUYECKUE PEAKIINH, JIEIKAIIUE
B OCHOBC IIPOMBIIIJICHHOT'O
crioco0a MoTy4eHHsT CEPHOM
KHUCJIOTBI. XUMUYECKOE
3arpsAI3HEHUE OKPYXKaIOLIEn
Cp€abl COCANMHCHUSAMU CCPBI

https://m.edsoo.ru/H7FT3NON4

27

Briuucienune MaccoBOM 10U
BBIX0/1a IPOJAYKTA pEAKIUU

https://m.edsoo.ru/HSJE186WN

28

OO01as XxapakTepucTUKa
aneMeHTOB VA-rpynmsl. A30T,
pacrnpocTpaHeHue B IpUpoJe,
(1)I/ISI/IT-IGCKI/IG U XUMHWYECKHE
CBOMCTBA

https://m.edsoo.ru/WAHRMB976

29

AMMuak, ero pusudeckue u
XHMHUYECKHE CBOMCTBA,
MOJIy4eHUE U PUMEHEHHE

https://m.edsoo.ru/HZAYESF13

30

[Tpaktrueckast padota Ne 3 o
teme «[lonydyeHue aMmuaxa,
W3YUYEHHE €ro CBOWCTBY

https://m.edsoo.ru/JORP641FJ

31

A30THas KHCIOTa, eé
(br3UYeCKre U XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnonp3oBaHne HUTPATOB U
COJIe aAMMOHHSI B KAYECTBE
MUHEPAJIbHBIX YIOOPEHHIA.
XHUMHUYECKOE 3arpsA3HEHUE
OKpYKaroLen CpeJibl
COCIMHEHUSMHU a30Ta

https://m.edsoo.ru/SHBKCIQCB

33

®ochop. Oxcun dochopa (V) u

https://m.edsoo.ru/GDQJSO3WP




docdopHas kucnora,
¢bu3nvecKue 1 XUMHYECKHE
CBOMCTBA, MTOJIy4CHHUE

34

Hcnons3oBanue pochaTo B
Ka4eCTBE MUHEPAJIbHBIX
yInoOpeHui. 3arpsi3HEHHE
MIPUPOIHOM cpenbl hocdaTamu

https://m.edsoo.ru/UAZ3HU65V

35

Yraepoa, pacipocTpaHEeHHE B
npupojie, Gu3nvecKue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxkcunpl yriaeponaa, ux
(u3HYecKre U XUMUICCKHE
CBOMCTBA. DKOJIOTHYECKHE
poOJIeMBbl, CBSI3aHHBIC C
okcusom yriepona (IV)

https://m.eds00.ru/OXQAPGNCF

37

VYronpHas KUCJIOTa U €€ COJIU

https://m.edsoo.ru/OHQHDG6IPA

38

[Tpaktrueckast padota Ne 4 o
teme "TlosrydeHue yriieKkuciaoro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-uOH"

https://m.edso00.ru/G2HZXQGCS8

39

HepBOHa‘IaJ'IBHBIC MOHATHS 00
OPraHu4YCCKHX BCIICCTBAX KaK O
COCAMHCHUAX yIiiepoJa

https://m.edsoo.ru/30TIZ109Z

40

Kpemuuii u ero coenuueHus

https://m.edsoo.ru/75JXNHOIS

41

[Ipaktuyeckas pabora Ne 5.
Pemenne skcnepuMeHTAIBHBIX
3aJ1a4 1Mo TeMe «BaxkHeue
HEMETAJIbI M UX COCAUHCHUS

https://m.edsoo.ru/O7E8D0OD77Z




42

KonTtponsHas padota Ne3 mo
TeMe «Bakuennine HeMmetauisl 1
UX COEINHEHUI

https://m.edsoo.ru/S85J9UGH?3

43

OO011as XxapakTepucTUKa
XUMHUYCCKUX DJICMCHTOB —
MeTamioB. MeTramindeckas CBI3b
" METaJllIMYeCKas
KPUCTAJUINYECKasl PELIETKA.
du3nyecKrue CBOCTBAa METAJIJIOB

https://m.edsoo.ru/XK1GYPCOI

44

XHWMHUYECKHE CBOMCTBA
METAJUIOB. DJIEKTPOXUMHUUYECKHUI
P HAaPSKEHUN METaIOB

https://m.edsoo.ru/Z7YRNPAEW

45

O61ue crnocoObl NOTy4YeHUS
meTtamnoB. CrnaBel. Berancnenms
110 YpaBHEHUSIM XUMHYECKHUX
peaKkuuii, €Clii OJIUH U3
peareHTOB COJICPKUT MPUMECH

https://m.edso00.ru/G54GDQI2D

46

Ilonsatue o KOppO3uHu METAJIJIOB

https://m.edsoo.ru/4FIGDOWOW

47

Illenounblie METaJIIbI

https://m.edsoo.ru/X1B4BPUW?2

48

OKcHIbI M THAPOKCUIBI HATPUS U
KaJus

https://m.edso00.ru/Q4DX0G3U9

49

IemouyHO3eMEIbHBIE METAJIbI —
KaIbIIMA U MarHui

https://m.edsoo.ru/REOCDYO0K6

50

Baxueiiime coequHeHns
KaJIbI[HS

https://m.edsoo.ru/CIR96CMZA

51

O000111IeHHE U CUCTEMATU3 AL
3HAHUH

https://m.eds0o0.ru/OSPXGG1BE

52

JKEcTKOCTh BOIBI M CIIOCOOEI €8

https://m.edsoo.ru/ WFMBFTTTP




yCTpaHEHUS

53

[Ipaktuyeckas padora Ne 6 mo
teme "YKEcTKoCTh BOJIBI U
MeTO/1bl €€ ycTpaHeHus"

https://m.edsoo.ru/NF1ROKBS&J

54

AJTOMUHUI

https://m.edsoo.ru/9ZJSRD1TV

55

AMdoTepHbIe CBOMCTBA OKCUIA U

TUAPOKCHIA

https://m.edsoo.ru/NISKIIOJ5

56

Keieso

https://m.edsoo.ru/F20NJR5SR

57

OKCI/I)II)I, THAPOKCUABI U COJIN
xenesa (II) u xxemnesa (I11)

https://m.edsoo.ru/IRTUBLAMP

58

O000I11IEHNE U CUCTEMATHA3 AN
3HAHUHI

https://m.edsoo.ru/NAON6HGKZ

59

[IpakTueckas padora Ne 7.
Pemenne skcnepuMeHTATBHBIX
3a7a4 1o teme «BaxkHelniue
METAJIJIBI U KX COSTUHEHUS

https://m.edsoo.ru/ZN7GOQSMX

60

Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKITUH, ECITH
OJIMH U3 PEareHTOB JaH B
M30BITKE WIIA COICPKUT
npuMecu. Beraucnenus
MAacCOBOM JI0JIH BBIXOJ1a
MIPOJIyKTa peaKiuu

https://m.edsoo.ru/AYD2HESITY

61

O00011IeHIE U CUCTEMATU3ALIUS
3HAaHUU

https://m.edsoo.ru/B8TOVTKOP

62

KonTtponrHas padota Ne4 mo
TeMme «BakHelmue MeTalibl U
HUX COEIUHEHUI

https://m.edsoo.ru/703C804GN




BemecrBa u matepuaisl B

63 . 1 https://m.eds00.ru/OFI32JMT0
IIOBCEIHEBHOM KU3HU YEI0BEKA
XHWMHYECKOE 3arpsA3HEHUE

64 . 1 https://m.eds00.1u/9ANGYEYQI
OKPYKAFOIIEH CpeIbI
Posnp xumuu B perieHnn

65 1 https://m.edsoo.ru/18Q203Y28
HKOJIOTUIECKUX MPOOIIEeM
Pesepsueblil ypok. O000IIIEHNE U

66 p M \I,H 1 https://m.edsoo.ru/DT1BAS5U4
CHCTEMATH3ALNS 3HAHUI
Pesepsueblil ypok. O000IIIEHNE U

67 p M \I,H 1 https://m.edsoo.ru/P52TIZNXV
CHCTEMATH3ALNS 3HAHUI
PesepBueblil ypok. O000IIIEHNE U

68 p M \I,H 1 https://m.edsoo.ru/TMK36TJZG
CHCTEMATH3ALNS 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




Kputepuu v HOpMbI OIEHKH 3HAHUN 00VUYAIONIUXCSH

1. Onenka ycTHOro OTBeTA.

OrT™MeTKa «5»

OTBET NOJIHBIN U HpaBHHBHBIfI Ha OCHOBAHUHN U3YUYCHHBIX TCOpI/If/'I;

MaTcpuall U3JIOKCH B OHpC}ICHGHHOﬁ JIOTUYECKOU MMOCJICAOBATCIIBHOCTH, JIMTCPATYPHBIM S3BIKOM;

OTBET CAMOCTOSTEIHLHBIN.

OTtBeT «4»;

OTBET MOJIHBIN U HpaBHJII;HLIfI Ha CHOBAHHH U3YUYCHHBIX TGOpI/Iﬁ;

- MaTCpHaJI U3JIOKCH B OHpe,Z[CHGHHOﬁ JIOTUYECKOH MoCJICAOBATCIBbHOCTH, IIPHU 3TOM AOIIYHICHBI ABC-TPHU HCCYIICCTBCHHLBIC
OI_III/I6KI/I, HUCIIPABJICHHBIC I10 TpC6OBaHI/II-O YUYUTCIIA.

OtTMmeTka «3»:

- OTBECT HOHHBIﬁ, HO IIpHU 9TOM JOIIYIIICHA CYIIICCTBCHHAA oIInOKa MJIM OTBET HCHOHHbIﬁ, HECBSI3HBIM.

OTMeTKa «2»:

- IPU OTBETE OOHAPYKEHO HETIOHUMAHKE YYAIIMMCSI OCHOBHOTO COJIEpKaHUs yueOHOTO MaTepHasia Wi JTOMyIEHbI
CYIIIECTBEHHBIE OIMOKU, KOTOPHIE yUAITUIICS HE MOXKET UCIIPABUTh MIPH HABOAIIMX BOTPOCAX YUUTEINSA, OTCYTCTBHE
OTBETA.

2. OueHKa 3KCHePUMEHTAJbHBIX YMEHHUI.
OreHka cTaBUTCSI HA OCHOBAHWHW HAOJIFOICHUS 32 YYalTUMUCS U TMCBMEHHOTO OTYeTa 3a padoTy.

Or™MeTKa «5»:



- pa60Ta BBIITOJIHCHA IMOJIHOCTBIO U IPABUJIBHO, CACJIAaHbI IIPABUJIbHBIC Ha6J'IIOI[CHI/I$I U BBIBOJBI,

- OKCTICPUMEHT OCYIIECTBIICH TI0 IUIaHY ¢ YYETOM TEXHUKH 0€30IMaCHOCTH M TPAaBII PaOOTHI C BEIIECTBAMH H
o0opy1I0BaHUEM;

- IPOSIBJIEHBI OPTaHU3AIMOHHO - TPYAOBbIE YMEHUS, TOJIEPKUBAIOTCS YUCTOTA paboYero Mecra u nopsI0K (Ha cToie,
HSKOHOMHO HCIIOJIB3YIOTCS PEAKTUBBDI).

Or™MeTka «4» :

- pa60Ta BBITIOJIHCHA ITPABUJIBHO, CACIIAHBI IIPABUJIBHBIC Ha6JIIOIICHI/I$I 1 BBIBOJbI, HO IIPU 3TOM 3KCIICPHUMCHT ITPOBCICH HC
IMOJIHOCTBIO WMJIN JOMMYINCHBI HCCYIICCTBCHHBIC OIINOKH B pa60Te C BCIICCTBAMHU U O60py210BaHI/IeM.

Or™MeTka «3»:

- paboTa BBHITIOJIHEHA TTPABUIIBHO HE MEHEE YeM HAITOJIOBUHY WJIM JIOIYIIIeHA CYIIECTBEHHAs OIMMOKa B X0/1€ AKCTIIEPUMEHTA
B 00bsCHEHHH, B 0(hOpMIIEHUU PaOOThI, B COOTIOACHUH MPAaBUI TEXHUKH O€30MaCHOCTH Ha paboTe ¢ BEIIECTBAMU U
000pyAOBaHUEM, KOTOpasi UCIIPABIISIETCS IO TPEOOBAHUIO YUUTEIS.

OTMeTKa «2»:

- IOMyIICHBI JIBe (1 00Jiee) CyIIeCTBEHHbIE OMMOKHU B X0JI€ SKCIIEPUMEHTA, B 00BbsICHEHUH, B OPOpMIICHUH pabOThI, B
COOJIFOICHUY TIPaBUJI TEXHUKH 0€30IIaCHOCTH MPH padoTe ¢ BEIIECTBAMH M 000PY/I0BAHHEM, KOTOPHIC YUAIIIHICS HE
MOJKET HCIIPABUTH JIAXKE TI0 TPCOOBAHUIO YUUTEIIS;

- paboTa He BBITIOJIHEHA, Y YYaIlleroCcsl OTCYTCTBYET IKCIIEPUMEHTAIbHBIC YMEHHUS.
3. OueHka yMeHH# peliaTh pacyeTHbIE 3a/1a4H.
OrTmerka «5»:
- B JIOTUYECKOM PACCYXIEHUHU U PEUICHUU HET OIMOOK, 3a/1a4a pelieHa pallioOHaIbHBIM CIIOCOO0M;

Or™MeTKka «4»:



- B JIOTUYECKOM PACCYXJCHUU U PEIIECHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3aj/laua pelieHa HepaluoHaIbHBIM CIIOCOO0OM,
WM IONYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OMIMOOK.

Or™MmeTka «3»:

- B JIOTUYCCKOM PACCYKACHNU HCT CYIMICCTBCHHBIX OI_HI/I6OK, HO JOIIYIICHA CYIICCTBCHHAA omnOKa B MAaTEMaTHYCCKHUX
pacucTrax.

Or™MeTKa «2»:
- UIMEETCS CYIIECTBEHHBIC OITMOKH B JIOTHYECKOM PACCYXKJICHUU U B PEIICHUH.
- OTCYTCTBUE OTBETA Ha 3aJIaHUE.

4. OnleHKa NMUCbMEHHBIX KOHTPOJIbHBIX PadoT.
OTMmeTka «5»:

- OTBET MOJIHBIN U TTPaBWIbHBINA, BO3MOYKHA HECYIIECTBEHHAs OImMOKa.
O1meTka «4»:

- OTBET HEMOJIHBIN WJIK JOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OITHOOK.
OtmeTka «3»:

- paboTa BBITIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, TOMYIIEHA O/THA CYIIECTBEHHAs OMMUOKA U MPU ITOM JBE-TPH
HECYILIECTBCHHBIE.

Or™MeTKa «2»:
- paboTa BBHITIOJITHEHA MEHBIIIC YeM HAIOJOBHUHY WU COJCPKUT HECKOIBKO CYIIECTBEHHBIX OIIMOOK.

- paboTa He BHITIOJTHEHA.



[Tpu orleHKE BBIMOTHEHUSI MTUCAMEHHON KOHTPOJIBHON pab0Thl HEOOXOIMMO YUHUTHIBATH TPEOOBAHUS €TUHOTO
opdorpaduueckoro pexuma.

5. OueHka TecToBbIX padoT.

TecTsl, cocTosiMe U3 TSATH BOIIPOCOB MOKHO MCIIOJI30BATh MOCIE U3YyUCHUSI KaXK0T0 MaTepuaia (ypoka). Tect u3
10—15 BompoCcoB ucCmoiab3yeTcs A nepuoaudeckoro Koutposis. Tect u3z 20—30 BonmpocoB HEOOXOIUMO UCTIONb30BATh
JUIS UTOTOBOT'O KOHTPOJIS.

[Tpu orieHMBaHUYU UCTIOIB3YETCS CICAYIONIAs IIKaJa; JJIsl TeCTa U3 MSATH BOIIPOCOB
* HET OIIMOOK — OIIEHKA «5»;

* 0JIHA OIIIMOKAa — OIICHKA «4»;

* JIB€ OIIMOKU — OIIEHKa «3»;

* TPU OIIMOKU — OIICHKA «2.

s Tecta u3 30 BONpOCOB:

* 25—30 npaBUJILHBIX OTBETOB — OIIEHKA «5»;

* 19—24 npaBUJIbHBIX OTBETOB — OIICHKA «4»;

* 13— 18 npaBUJIBHBIX OTBETOB — OIICHKA «3»;

* MEHbIIIE 12 MpaBUIBHBIX OTBETOB — OIIEHKA «2)
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