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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XWMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
COCTAaBJIICHA HAa OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOU
o0pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO 00111eT0 00pa30oBaHus, MPeACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe eaepalbHON paboyell mporpamMmbl
BOCITUTAHUA U C YUETOM KOHIICTIIIMH MPETOAaBaHus YI4EOHOTO MpeaMeTa « X UMHUST»
B 00pa3oBaTeNbHbIX opranu3aiusax Poccuiickoit denepanuu.

[Iporpamma mo XuMuM AAa€T NPEICTABICHHE O ILENsIX, OOIIeW cTpareruu
oOy4eHHs,, BOCHHTAHUS U PA3BUTHUS OOYYaAIOIIUXCA CPEACTBAMU y4eOHOTO
peaMeTa, YCTaHABJINBAET 00s13aTeNbHOE IPEAMETHOE COZIEpIKAHUE,
IpeayCMaTpUBAET PACHPENCICHUE €ro Mo KiaccaM M CTPYKTYpUPOBAHHUE IO
paszgenaM M TeMaM MOpPOrpaMMbl 1O XHMHUH, ONPEAENSeT KOJIUYECTBEHHbIE H
Ka4e€CTBEHHbIEC XapaKTEePUCTUKU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHMUU C YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4eOHOTO TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMera s
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TPEOOBaHUM K
pe3yibTaTaM 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3yUeHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIIBHOM JIEATEIbHOCTH OOYYalolerocsi Mo OCBOEHUIO
y4eOHOr0 Co/IepKaHusl.

3HaHWE XWUMHUHU CIYKUT OCHOBOM [t (OpMHUpPOBAHUS MHPOBO33PECHUS
oOydJaromierocsi, ero MnpejCcTaBiICHU 0 MaTEPUATILHOM EIUHCTBE MHpPA, BAKHYIO
poJib UrparoT (GOopMUPYEMbIE€ XUMHEH NPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPrud M 00 SBONIOLUMHU BEUIECTB B MPUPOJE, O MYyTAX peuieHus: rioOagbHbIX
npoOJjieM yCTOMYMBOIO pPa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
NUIIEBON U 3KOJOTHYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPAaHEHUSI.

N3y4yeHne xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXXHOCTEW IS CaMOpa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI JUYHOCTH, €€ 001IeH U PYHKIIMOHALHON IPaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOPMUPOBAHME MBIIIJIECHUS W TBOPYECKHUX CIIOCOOHOCTEH
OOydJaronuxcsi, HABBIKOB HMX CAMOCTOSATEIHLHOW y4eOHOH  JesTeIhbHOCTH,
DKCIIEPUMEHTANILHBIX W HCCIICOBATEIBCKUX YMEHHM, HEOOXOJAMMBIX KakK B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATLHOMN €SI TeIbHOCTH;

3HAKOMUT CO CHeHUu(UKON Hay4HOro MBIIUICHHS], 3aKJIaJbIBA€T OCHOBBI
LEJI0CTHOTO B3IJIsI/Ia HA €UHCTBO MPUPObI U YEIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUYU €CTECTBEHHO--HAYYHOW TPaMOTHOCTH O0YJarOIINXCS;



CHOCOOCTBYET (POPMHUPOBAHUIO LEHHOCTHOTO OTHOUIEHHSI K €CTECTBEHHO-
-HAYYHBIM 3HAaHMSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTUYECKOE
oOpa3zoBaHHE 00YYArOITUXCSI.

JlanHble HampaBieHUs B OOyUYE€HHWH XUMHUU OOECIIEYMBAIOTCS CHEHH(PHUKOIM
colepkaHusi  y4eOHOro  MpeAMeTa, KOTOpBIM  SBISETCA  IEJarormyecku
alalITUPOBAHHBIM OTPaXKEHUEM 0a30BOM HAYKM XMMUU HA ONPEICIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHUsl OPUEHTHPOBAH HA
OCBOCHHME OOYYAIOUIMMUCS CHCTEMbI IEPBOHAYAIbHBIX IMOHATUNA XUMHH, OCHOB
HEOPraHWYECKOM XUMUM U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX [OHSATUN
OpraHU4eCKON XVMHH.

CtpyKTypa coaepxaHHs NpOrpaMMbl [0 XUMHUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa K e€ u3ydenuro. Coaep:kaHue CKJIAAbIBAETCS U3 CHUCTEMBbI
MOHATUN O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMHUYECKOU
peakuun. OO0e 53TU CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl 110 MPUHIHUILY
IIOCJIETIOBATEIBHOIO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— AaTOMHO--MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCEIO €CTECTBO3HAHMS,

— [lepuoanueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YUYEHUS O CTPOEHUU aTOMa U XMMUYECKOH CBS3Y;

— IpeAcCTaBleHUN 00 JIEKTPOJIUTUYECKOW JAMCCOLMAIMM BEIIECTB B
pacTBOpax.

Teopernueckue 3HaHUS pPACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO
YPOBHS K JPYroMy, BBINONHAS (YHKIMH OOBSICHEHUS M TMPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS UM BO3MOXHOCTEM MPAKTHYECKOTO NMPUMEHEHHS U IMOJYYEHUS
W3Y4YaeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (HOPMHUPOBAHMIO
MPEACTABIICHUS] O XUMHYECKOM COCTABIIIONIEN HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
€€ CHCTEMHON MpUPOJbI, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHHUIO M
METOoJaM NO3HaHHA B Hayke. V3ydyeHHe XMMHMM NIPOUCXOIUT C NPUBIICUYEHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEeOHBbIX MpeAMETOB. «OKpyKaloluil MHP,
«buonorus. 5—7 kiacce» U «Pu3nKa. / KIace».

[Ipy wu3yyeHUH XHMHHM MNPOUCXOAUT (opMUpOBaHME 3HAHUH OCHOB
XUMHYECKONH HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOM
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3ajaya y4eOHOro mpeaMeTra COCTOMT B (POPMHUPOBAHHMU CHCTEMbl XMMHUYECKHX
3HAHUN — Ba)KHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX MOJIOKESHHM,
JOCTYIHBIX 00O0OIIEHNIT MHMPOBO33PEHUECKOTO0 XapakTepa, sSA3blka HAyKH, B



OpUOOLIEHUM K HAy4YHbIM METOJaM I[O3HaHUS MpPU H3YyUYEHUHU BEUIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATENbHBIX YMEHUN U
UX TPUMEHEHUH B Y4eOHO-TO3HABATEIIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
JIESITEIbHOCTH, OCBOCHUHM NPaBHJI 0€30MacHOro OOpalieHHs C BELIECTBAMHU B
MTOBCEHEBHOM KU3HMU.

[Ipu M3yuyeHUu XMMHUU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs Ba)KHOE
3HAauYEHUE MPUOOPENH TaKHUE 11U, KaK:

— (GOopMHUpOBAaHHE MHTEIJICKTYalIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY MNPUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM >KU3HU,

—  HAmnpaBJIICHHOCTh OOy4YeHUSI Ha CHCTEeMaTH4YecKoe MpUOOIleHue
Oo0y4aroluxcsi K CaMOCTOSATEIbHOM I03HABATEIbHOW JEATENbHOCTH, HAyYHBIM
MeToJlaM NO3HaHMs, (OPMHUPYIOIMIMM MOTHBALMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH,

— obecrieyeHue ycaoBHil, CIOCOOCTBYIOUINX MPUOOPETEHUIO 00YUatOIIMMHUCS
OMbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWSA M CaMOMO3HAHWS, KIIOYEBBIX
HaBBIKOB (KJTFOUEBBIX KOMIICTEHIIMIA), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB JACSATEIHHOCTH;

— (opmupoBanue oOwmEeHd (QYHKIMOHATBHOM W  €CTECTBEHHO-HAy4YHOU
TPaMOTHOCTH, B TOM 4YHCIE YMEHHH OOBSCHATP W OLIEHWBATH SIBICHUS
OKPYXAIOIIer0 MHPA, UCIOJIb3Ysl 3HAHUSI U OMBIT, MOJYYEHHBIC NMPU H3YUYEHUU
XUMUHU, TPUMEHSITh UX TPU PEIICHHH MpoOJieM B TIOBCEIHEBHOW KU3HH U
TPYAOBOM JIESITEIBHOCTH;

— (opmupoBanue y oOyyaroumxcs T'yMaHUCTHYECKMX OTHOILEHUH,
MOHUMAHUS [IEHHOCTH XUMUYECKUX 3HAHUN JJisi BBIPAOOTKH DSKOJOTUYECKU
1EJeCO00Pa3HOr0 MOBEACHHUSI B OBITY M TPYAOBOM JESATENIBHOCTH B ILENIX
COXPAHEHMS CBOETO 30POBBS U OKPYKAIOLIEH PUPOIHON CPEBI;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUID Ha OCHOBE YCBOEHUS OOILEYEIOBEUECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TpO(dUIIS M HANPaBIEHHOCTH AAbHEHIIIETO
oOy4eHusl.

OOmiee 4MCIO YacoB, OTBEACHHBIX JMJIA HM3y4YE€HHS XHMHUHU Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBanus, coctaBiseT 136 yacoB: B 8 kimacce — 68 vacos (2
yaca B HeJlelno), B 9 kimacce — 68 vacoB (2 yaca B HeZIeIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHSA

[Tpenmer xumun. Ponbh X¥UMHUM B J)KU3HH YelIOBEeKa. XHWMHs B CUCTEME HayK.
Tena wu BemecTBa. PuU3NUYECKHWE CBOKCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE
BeniecTB. [loHsATHE O MeTOax MO3HAHUS B XUMUU. UHCTBIE BEIIECTBA U CMECH.
CnocoObI pazaeneHust cMecei.

ATOMBI M MOJIEKYNIBl. XHUMHUYECKHUE dJeMEHTbl. CHMBOIBI XUMHUYECKUX
251eMeHTOB. [IpocThie U CI0XKHBIC BENIECTBA. ATOMHO-MOJICKYIISIPHOE YICHHE.

Xumudeckass ¢GopMysia. BajleHTHOCTP aTOMOB XWMHUYECKHUX JJIEMEHTOB.
3aKkOH TOCTOSHCTBAa cocTaBa BemecTB. OTHOCUTENbHAas aToMHas Macca.
OTHOCUTENbHAST MOJIEKYJIsIpHAst Macca. MaccoBas JT0Jii XUMHYECKOTO AJIEMEHTa B
COETUHEHUH.

KonunuectBo BemectBa. Moib. MonsipHast Macca. B3auMocBsi3b Konu4ecTsa,
Macchl M 4YHUCJAa CTPYKTYpPHBIX €IuMHHUIl BemiecTBa. Pacuérel mo ¢dopmynam
XUMHYECKHUX COCTUHEHH.

duznveckne U XUMHUYECKUE SBICHUS. XUMUYECKask peakius U e MpU3HaKH.
3aKOH COXpaHEHHs Macchl BELIECTB. XHMMUUeckue ypaBHeHMs. Knaccudukanums
XAMUYECKUX peakiuii (COeTMHEHUS, Pa3I0OKCHNUS, 3aMEIICHHsI, 0OMCHa).

XumuuecKkuii IKCnepUMeHm .

3HaKOMCTBO C XMMHYECKOH MOCY0H, MpaBuUiIaMH pabOThl B 1a00OpaTopuu u
npuémMamMu oOpallleHus: ¢ JIabOpaTOpHbIM O0OPYJAOBAaHUEM, U3YUEHUE U ONHUCAHUE
bu3nYecKkux CBOMCTB O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOIIO/ICHUE
¢Gu3nuecknx (TUIaBJICHUWE BOCKA, TasHUE JIbJa, PAaCTHpPaHUE caxapa B CTYIIKe,
KUTICHUE W KOHJCHCAIUS BOJBI) U XUMHUYECKHUX (TOPCHHE CBEYM, MPOKATUBAHKE
MEIHOM TIPOBOJIOKH, B3aUMO/ICHCTBUE MeJjla C KUCIOTOW) SIBJICHH, HAOJIIOICHHE U
OMUCAHUE IMPHU3HAKOB MPOTCKAHMS XUMHUUECKUX peakiuii (pasiokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pa3jioKeHUE THAPOKCUAA
menu (1) mpu HarpeBaHuu, B3auMoIeHCTBHE Kene3a ¢ pactBopom comu meau (1),
U3y4YeHUEe CIocoOOB pa3leieHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (UiIbTPOBAHME,
BbIMIApMBaHUe, JUCTWLIALNSA, XpoMaTtorpadus, TpoBeIeHNE OYNCTKH OBAPEHHON
coiu, HaOJIOJAEHHWE W  OMNHCAHME  PE3yJbTaTOB  MPOBEICHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAacChl, CO3JAaHHE MOJENEH MOJIEKyI
(mapocTepIKHEBBIX).

BaxHeiinue npeacTaBuTe/ M HEOPraHMYeCKHX BellecTB

Boznyx — cMech razoB. CocraB Bo3ayxa. Kucmopoa — ameMeHT U MpocToe
BenlecTBo. HaxoxneHue kuciopona B mpupone, (PU3MYECKHe U XUMHYECKHE
cpoiictBa (peakiuu rtopenus)). Oxcunsl. [Ipumenenue kucnopona. CrocoObl



MOJIyYeHHUs] Kuciopoja B JjabopaTopud W mpombiluieHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporHas MoAuUKaIsa KUCI0poaa.

TemnoBolr 3 (PekT XUMHUECKOW peaklH, TEPMOXHMHUYECKHE YpaBHEHUS,
9K30- M HHAOTEPMHUYECKHE pEakUHH. TOIUIMBO: Yrojb M METaH. 3arps3HEHHE
BO3/yXa, YCHICHHE apHUKOBOTO 3 (deKTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — »snemeHT uW mpoctoe BemecTtBo. HaxoxaeHwe Bogopoja B
npupone, GuU3MYecKue ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nosy4yenus. Kucmotsl u conu.

Monsipablit 00bEM ra3oB. Pacu€Tel M0 XUMUYECKUM yPaBHEHUSIM.

dusznueckne CBOMCTBA BOABL. Boma kak pactBopurens. PacTBOpsl.
HacelllleHHbIE M HEHACBIIIECHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10J1 BEIIECTBAa B pacTBOpPE. XMMHUECKUE CBOMCTBA BOAbL. OCHOBaHUA.
Ponp pacTtBOpOB B IIpupose U B KU3HH 4YesloBeKa. KpyroBopot BoAbI B IPUPOJE.
3arps3HeHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coeaunenuit. Oxcunpl. Knaccuduxaius
OKCUIOB.  cosieoOpasyrome  (OCHOBHBIC,  KHCIOTHbIC, am(OTepHbIE) WU
HeconeoOpazyomue. HomeHkiatypa okcuaoB. @Dusnueckue U XUMHUYECKHE
CBOMCTBA OKCUJOB. [lonyueHne OKkCuaoB.

OcHoBanusa. Knaccupukanuss OCHOBaHUHM: INENOYM U  HEPACTBOPUMBIE
ocHoBaHus. HoMeHknarypa ocHoBaHui. PU3NMYECKHE U XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUH.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOcTM MetaimioB H. H. bekerona.
[TomydyeHue KUCIOT.

Conu. Homenknarypa coseil. @u3nyeckue U XUMHUYECKHE CBOMCTBA COJEH.
[Tosyuenue cosen.

['eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTraHUYECKUX COCINHEHUM.

Xumuueckuii IKCnepumMenm:

Ka4EeCTBEHHOE ONPEACIICHUE COJEPKAHUSI KUCIOPOJa B BO3IyX€E, MOJIy4YECHHE,
coOupaHue, paclo3HaBaHME W H3YUYEHUE CBOMCTB KHUCIOpOAa, HaOIIoeHHe
B3aMMOJICMCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HUKHOBEHUS U
npekpaiieHusi roperus (moxkapa), O3HAKOMJIGHHE C O0pas3lilaMd OKCHIOB U
ONMKMCAHUE WX CBOICTB, MOJy4Yy€HUE, COOHMpaHUE, pACIIO3HABAHUE M H3y4YCHUE
CBOMCTB Bogoponaa (ropenme), B3ammozecicTBre Bomopoaa ¢ okcugoMm mexu (1)
(BO3MOXHO HCIOJIb30BAaHHE BHCOMATEPHATIOB), HAOOJCHNE 00pa3llOB BEIICCTB
KoJau4yecTBOM 1 Moub, HcclieJoBaHUE OCOOEHHOCTEH pacTBOPEHHUs BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIHEHHON
MacCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOJBI C METAILUIAMU
(matpuem w©  KambieMm) (BO3MOXKHO — HCIIOJIb30BaHHE  BHICOMATEPHAIIOB),



UCCJIeIOBaHHE O0pa3loB HEOPraHWYeCKUX BEIECTB pA3JIMYHBIX KIJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOPAaX KHUCIOT M ILEJIOYEH,
usyuenue B3aumoneiictBus okcuma meau (II) ¢ pacTBopoM cepHOW KHCIOTHI,
KUCJIOT C METAJUIAMH, PEAKUUMWA HEUTpaIu3alyH, IOJYYEHHE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAJUIA APYTHM K3 PACTBOPA COJIM, PELICHUE
OKCIICPUMEHTAJILHBIX 3aJad 10 TeMe «BaKHEHIme KiIacchl HEOPTaHHMYECKHX
COCIMHEHUIN».

Iepuoanueckuii 3akoH u Ilepumoauveckass cucreMa XMMHYECKHX
yaemenToB JI. M. MenpgeseeBa. CtpoeHne aroMoB. XMMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIUu

[lepBble TOMBITKK KIAcCUPUKAIMKA XUMHUYECKUX dJeMeHTOB. [lonstue o
IPyIIax CXOMHBIX OJJIEMEHTOB (IICJIOYHBIE W IICIOYHO3EMEJIbHBIC METAJUIbI,
raJIOTeHbI, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPBhIC 00Pa3yroT aM(pOTEPHBIC OKCH/IBI
Y TUJIPOKCUIBI.

[Ieprnonnueckuit 3akoH. Ileprnonnueckas cucteMa XUMHYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  Koporkomepuonnas u  JJIMHHOMNEpUoAHass  (OPMBI
IIeprnonuueckoii cucreMbl xumMmudeckux aneMeHToB [[. 1. Menneneesa. Ilepuoabl
u rpynnbl. OU3AYECKMH CMBICT TOPSAIKOBOTO HOMEPA, HOMEpPOB IIepuoda H
TPYMIIBI AJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aToMoOB TmepBbix 20 XUMHUYECKHX  DJIEMEHTOB
[lepnogmueckorn cucremnl [[. 1. MenaeneeBa. XapakTEpUCTUKA XUMHYECKOIO
3JIEMEHTA 110 ero noynoxeHuro B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajJnyca aTOMOB XHMHUYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 TPYyNIIaM U IIEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [lepronueckoil CUCTEMbl XUMHYECKUX
DJIEMEHTOB I pa3BuUTHs Hayku W npaktuku. . M. MenneneeB — yd€Hbli H
rpakJaHHH.

Xumuueckas cBs3b. KoBanieHTHas (MOJsIpHAs H  HEIMOJIAPHAs) CBS3b.
DIEeKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAsI CBSA3b.

Crenenbp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Ipoueccrl OKUCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB BEIECTB METAUIOB U HEMETAJIOB, B3aWMOJICHCTBHUE
TUAPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPHI  OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropenue, peakiiuu pa3IoKEeHHs], COCTUHEHU).

Mexcnpeomemmnoie cea3u



Peanuzanus MeXnpeaMeTHBIX CBs3€H MpU M3yYeHUM XUMUU B 8 Kiacce
OCYUIECTBJISIETCS. 4epe3 MCMOJIb30BaHME KaK OOIIMUX E€CTECTBEHHO--HAYYHBIX
MOHATHM, TaK U MOHATHH, SBIAIOIIMXCS CUCTEMHBIMU JUISl OTACIIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO11ue ecTecTBEeHHO--HAyYHbIC MOHATHS. HAYYHBIA (aKT, TUIIOTE3a, TEOpHs,
3aKOH, aHaJM3, CHUHTE3, Kiaccudukanmus, TMEepUOJUYHOCTh, HAOII0/IEHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUL,
M30TOIIBl, PAAUOAKTUBHOCTH, MOJIEKYJA, JJIEKTPUUYECKUM 3apsj, BEIIECTBO, TENO,
00BEM, arperarHoe COCTOSIHHE BEIIECTBA, ra3, (PU3NYECKUE BEIUUUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE3/1bI, COIHIIE.

buonorus: porocunres, aApixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpANbl, TOPHBIE MOPOIBI,
IIOJIE3HBIE UCKOMAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BerecTBo u XMMHYeCKas peaKkus

Ilepronuyeckuit 3akoH. Ilepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kaiuus, KalbUusig M HX
COCMHEHUNM B COOTBETCTBUU C IIOJIOXKEHUEM JJIEMEHTOB B llepmoamyeckon
CUCTEME U CTPOCHHUEM UX ATOMOB.

CrpoeHne BemiecTBa: BHABI XUMHUYECKOW CBSI3M. THIBI KPUCTALINYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKU U
BHJIa XUMHUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIECTB. XUMHYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JW4YHBIM KJIaccaM HEOPraHUYEeCKHUX
COEIMHEHN, TEHETUYECKAs CBSI3b HEOPTAaHNUYECKUX BEILIECTB.

Knaccudukanus XUMAYECKUX peakIni 10 Pa3InYHBIM MPU3HAKaM (110 YHUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, IO TEIJIOBOMY 3(pQeKTy, Mo
U3MEHEHHUIO CTENEeHEW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YUYaCTHIO KaTajau3aropa). DK30- ¥ SHAOTCPMUYCCKUE PEAKIIMU, TEPMOXHUMUICCKHEC
YpaBHEHMUS.

[ToHsiTHE O CKOPOCTHM XUMHUYECKOM peakiuu. [loHsiTHe 00 00paTUMBIX U
HEOOpaTUMBbIX XMMHUYECKUX peakiusx. [loHaTHe 0 roMOreHHBIX UM TreTepOreHHbIX
peakuusx. [lonsarue o karanmse. [losTue 0 xumuueckom paBHoBecuu. DakTopsl,
BIIMSAIOIIME HA CKOPOCTh XMMHYECKOW pEAaKUUH M TOJIOKEHUE XHUMHYECKOIrO
PaBHOBECHH.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKLMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUH. CocraBneHue  ypaBHEHUH



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJA
AJIEKTPOHHOTrO OaiaHca.

Teopus 3AEKTPONUTUYECKON TUCCOLMALUU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KarnoHnsl, aHnoHbl. MeXaHH3M AUCCOLMALMKM BEIIECTB C PA3JIMYHBIMU BHJIAMU
XUMUYECKOH cBs3HU. CTeneHp auccouuranuy. CUIbHBIE U CIa0bIe 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y ClIoBUS MPOTEKAHUS PEaKIMid HOHHOTO 0OMEHa,
MOJIHBIE M COKpalI€HHbIE HWOHHBIE YpaBHEHUsA peakiui. CBOICTBa KHUCIOT,
OCHOBAHMMI W COJE B CBETE€ MPEICTABICHUNA OO0 3JIEKTPOIUTUYECKOU
nucconuanuu. KauectBeHHbIe peakiiny Ha HOHBI. [loHATHE O THIpOIH3E COoNei.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJAEISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIECTB — META/UIOB M HeMeTauioB (rpadura W anmasa), CJIOXHBIX BEIICCTB
(xyopuaa HaTpUs), WCCICIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peaKInu
OT BO3JIEUCTBUS PA3NMYHBIX (PAKTOPOB, HCCIEIOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOpPOB BEUIECTB, IMpPOLECCAa JUCCOLMALMU KHCIOT, IIEJI0Yed M  COoJel
(BO3MOXXHO  WCHOJNB30BAaHHE BHUJICO MATEPUANOB), IPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKK  TPOTEKaHWS  peakluii HOHHOro  OOMEHa
(oOpazoBanue ocajka, BBIACICHHWE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEaKUUN
(ropenue, peakiyu pas3OXKCHUs, COCMHEHHS), PAcIlO3HABAHNE HEOPTraHMYCCKUX
BEIIECTB C TIOMOILIBIO KA4YECTBEHHBIX pEAaKUUMHd Ha HOHBI, PpEIICHHE
AKCIIEPUMEHTAIILHBIX 3a/1a4.

HemeTtanibl 1 MX coeinHeHUS

OO6miasi xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTtpoeHue U (U3MUecKre CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKME CBOWCTBA HAa MpUMEpEe  XJjopa
(B3amMopelicTBE € MeETaJUIaMH, HEMETaJUIaMH, MIesiodyamMu). XJIOPOBOJOPOI.
ConsiHas KWCIIOTa, XMMUYECKUE CBOMCTBA, IOJYyYEHHUE, NPUMEHEHHE. [lelicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OPraHU3M YelOoBeKa. BakHelmme XJIOpUAbl U HX
HAXO0XKJEHUE B IPUPOJIE.

O6mas xapaktepuctuka 31emMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeNeHH okucieHus. CTpoeHue M (pu3nyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XUMUYecKue cBoicTBa cepbl. CepoBoaopoll, cTpoeHue, (pu3nyeckue u
XUMHUYECKre CBOMCTBA. OKCHUIBI cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB.
Cepnas kuciiotra, (Qu3nueckue W XUMHUYECKHME CBOicTBa (0oOmMe Kak
NPEJCTaBUTENS KJlacca KHUCIOT W crhernuduueckue). XUMHUSCKUE pPEaKIny,
JeXalue B OCHOBE MPOMBIIUIEHHOTO Croco0a MOMYyYEeHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KucinoThl. COMM CEpHOU KUCIOTHI, KaY€CTBEHHAs peaKIys Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COCIUHEHUH B MpUpoae. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpeabl COSJAMHEHUSMH Cepbl (KHUCIOTHBIC JIOXKIH,
3arps3HEHUE BO3IyXa M BOJOEMOB), CITIOCOOBI €T0 MPEI0TBPAILCHHSI.

Obmas xapaktepuctuka 3yeMeHToB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETICHU OKHUCJICHHS. A30T, PacIpOCTpaHCHUE B MPHUPOJIE,
busnyeckue u XuMnueckue cBoiictea. KpyroBopor a3ora B npupoje. AMMHAK, €ro
bu3nYecKue 1 XuMHUYECKHE CBOMCTBA, MoJlydeHue U npumeHeHue. Conu aMMoHus,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHAs peakiys Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoJydeHHe, (U3UIECKHEe W XUMHUYCCKUC
cBoiicTBa (0OmMEe Kak TMpEACTaBUTENs Kiacca KHUCIOT W CHEIU(pUICCKHE).
Hcnonb3oBaHWe HUTPATOB M COJEM aMMOHHUS B KadeCTBE MMHEPaJIbHBIX
ya00peHuil. XuMHUYECKOe 3arps3HEHUE OKPYIKAIOIIeH cpelibl COeAMHEHUSIMU a30Ta
(KHCITOTHBIC JTOKJIM, 3arps3HEHUE BO3JyXa, MOYBBI W BOJOEMOB). Docdop,
ajuioTponHeie Monudukanuu ¢docdopa, puznueckue M XUMUYECKHE CBOICTBA.
Oxcun pochopa (V) u pochopHas kuciora, GU3HICCKUE U XUMUYCCKIE CBOMCTBA,
nostydeHue. Mcnons3oBanue GpocdaToB B KaUYECTBE MUHEPATBHBIX YI0OPEHUHN.

O6mas xapaktepuctuka 31emMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKUCICHUS.  YTIEpohd,  aJUIOTPOIIHbIC
MOAM(UKAIINK, pacIpoCTpaHEHUE B TpUpoAE, (PU3NUECKHe W XUMHUUYCCKHC
cBoiicTBa. Ancop6iusa. KpyroBopot yriepoaa B npuponae. OKCuabl yriieponaa, ux
dbuznyeckue W XMMHYECKHE CBOMCTBA, JEHCTBUE Ha KUBbIE OPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTHUYECKHE IMPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a mI00adbHOTO TMOTEIUICHHS KIIMMaTa, MapHUKOBBIHM
ahdexT. YronpHas KACIOTa B €€ COH, NX (PU3UICCKUE U XUMUICCKHUE CBOWCTBA,
noiiydeHue W mnpuMmeHeHue. KadecTBeHHas peakinusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUIEHHOCTH U CEIHCKOM
XO3SIUCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, STHJICH, alleTHJICH, dTAHOJI, TJHUIEPHH, YKCYCHAs KUCIIOTA).
[TpupoaHble HMCTOYHUKH YIIeBOAOpoa0B (Yrojib, NPUPOAHBIA ra3, HedTh),
NPOAYKTHl HMX TepepaboTku (OCH3MH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHE O OMONIOTUYECKH Ba)XKHBIX BEIIECTBAX: JKHPaX, OCNKaX, YIJIICBOAaX — M UX
poJii B OKM3HM 4YeJOBeKa. MarepuanbHOEe CAWHCTBO OpPraHUYECKHX |
HEOPTraHWYECKUX COCIMHCHUMU.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJy4YeHUE U
npumeHenue. CoeauHeHUs: KpemHusi B npupoae. OOume mnpeacraBieHuss o0
okcugae kpemaus (IV) u kpemuueBoit kucimore. CHUIMKATBI, UX HCIIOJB30BAHKUE B
OBITYy, B TIPOMBIIIUICHHOCTH. Ba)kHEHIIIME CTPOMTEIIbHBIC MaTepHasbl. KEPaMHUKa,



CTEKJIO, LIEMEHT, 0eToH, keje300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BaAHUS
CTPOUTEINIbHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4deHUEe 00pa3I[0B HEOPTAHMUECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
IIPOBE/ICHNE KAUECTBEHHBIX PEAKUUI HA XJIOPHUI-UOHBI U HAOJIOJCHUE MPU3HAKOB
WX TIPOTEKAHMs], OMbIThI, OTPaKAIOIMIME (PU3NUYECKHE M XMMHYECKHUE CBONCTBA
raJOrCHOB W WX COCIUHCHUH (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUATIOB),
O3HaKOMJICHHE C oOpasnamMu XJOpuaoB (TaJOTCHHIOB), O3HAKOMIICHHE C
obOpasmamMu  ceppl © €  COCAMHEHUSMH  (BO3MOXHO  HCIIOJIb30BaHHE
BUJICOMATEPUAIIOB), HAOIIOACHNE TIpoIiecca OOYTIMBAHUS caxapa MOJ| ACHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCIIOTBHl, M3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBlIeHHON CEPHOM KUCIOTHI, TPOBEICHUE KAUYECTBEHHOM peakiuu Ha Ccyibdart-
MOH W HaONoJeHue NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHWE C (PU3MUYECKUMU
CBOWCTBaMH a3oTa, ¢ochopa u wux coenuHeHHH (BO3MOXKHO HCIIOJIB30BAHHE
BUJ/ICOMATEPUAIIOB), 00pa3llaMy a30THBIX B (OCHOPHBIX YAOOPEHUH, MOTyueHHE,
coOupaHue, paclo3HaBaHME U U3YYEHUE CBOMCTB aMMMaka, IpPOBEACHUE
KayeCTBEHHBIX PEAKIMil Ha MOH aMMOHUS U (ochaT-uOH U HU3YUYEHHE MPU3HAKOB
MX IPOTEKaHMs, B3aNMOICVCTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEIBIO
(BO3MOKHO UCTIOJh30BAHUE  BHJICOMATEPHAJIOB), W3y4YCHHE  MOJEJen
KPUCTAINIMYECKUX pelETOK anmasa, rpadura, QysiepeHa, O3HAKOMIIEHUE C
IPOLECCOM aJCOpOLMK PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM VYIJIEM U
YCTPOMCTBOM NPOTHBOrasa, MOJydeHHE, COOMpaHUEe, PACIO3HABAHUE U H3YyUYCHHE
CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEJCHHE KAaUYeCTBEHHBIX pEaKIMil Ha KapOoHAT U
CUJIMKAT-WOHBl W HW3YyYCHUE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHUE C
IPOAYKIMEH CHUJIMKATHOM MPOMBILIIJIEHHOCTH, PELIEHUE JKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BakHenre HeMeTaIUIbl U UX COCTUHEHUSIY.

MeTtaJibl 1 X COeIMHEHU S

OO01ast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuomnueckor cucreme xumuueckux 3nemeHtoB [, .
MenneneeBa u ctpoeHus atoMoB. CTpoeHne MeTayuioB. MeTtajmmdeckas CBA3b U
METaJUIMYecKasi  KpUCTAUIMYECKass  pelE€TKa.  JJIEKTPOXUMUYECKHA  pAX
HanpspKeHUH MeTamioB. OU3nyeckre U XMMUYECKHe CBOWcTBa MeTayioB. OOiue
CrocoObl Toy4deHus: MeTawioB. [loHsTHE O KOppO3WHM METAIOB, OCHOBHBIE
CIOCOOBI 3amuThl WX OT Kopposuu. CruiaBbl (CTallb, YYTYH, JIFOPATIOMUHHIA,
OpOH3a) U UX MPUMEHEHUE B OBITY M IPOMBIIILIICHHOCTH.

[Ilenounsie mMeTamnbl: nonoxeHue B Ilepuonuueckon cucreMe XMMHUYECKUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHUE UX aTOMOB, HaXOXKIACHUE B IIPUPOLE.
dusnueckrue U XUMUYECKHUEe CBoicTBa (Ha mpumepe HaTpus v Kayus). OKCHIBI U



TUAPOKCUABI HAaTpus W Kauus. [IpuMeHeHWe WIeNOYHbIX METANIOB M HX
COEJIMHEHUH.

[[lenoyHO3eMENBbHBIE METAJUIBI MarHMii M KaJbLMW: IIOJIOKEHHE B
[Teprnonnueckoil cucreme xumuueckux 3nemeHtoB [[. M. MenneneeBa, crpoeHue
VX aTOMOB, HaX0XJEHUE B NpUpoje. PU3NUeCKrEe U XUMHUUYECKUE CBOMCTBA MAarHus
U Kamplus. BaxHedmme coequHeHHs Kanblus (OKCHA, THUAPOKCHJ, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmmoMuHMN: TosioxkeHnue B [leproauyeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
J. N. MenaeneeBa, CTpOEHHE aTOMa, HaxoxJeHue B mpuponae. dusznueckue u
XUMHYECKHE CBOMCTBA alOMUHUA. AM(POTEpHBbIE CBONCTBA OKCHJIA M THAPOKCUIA
ATIOMUHUSL.

Keneso: nonoxenue B llepuonnueckoil cucteMe XuMHAYECKUX 3JIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXJAEHUE B mpupoae. DPU3MUECKHE U
XUMHYECKHE CBOMCTBA keiie3a. OKCUIbl, THAPOKCHIBI U coiu kene3a (I1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJYUICHHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C oOpasllaMud METAUIOB W CIUIaBOB, UX (PU3MUYECKUMU
CBOMCTBAMHM, H3Y4YCHHEC  PpE3YyJIbTaTOB  KOPPO3HH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KajJbllud M HATpus ¢ BOJMOW (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPHUATIOB),
HCCIIEIOBAHUE CBOWCTB KXECTKOW BOJBI, ITpOLIECCa TOPEHUS XKejle3a B KUCIOPOIE
(BO3MOXKHO  HWCIIOJIb30BAHHME  BUICOMATEPHAIIOB), IPH3HAKOB  IPOTCKAHUS
KaYECTBEHHBIX PEAKIMd HA MOHBI. MarHus, KajblUs, allOMUHHUS, [IUHKA, KeJe3a
(1) u xenesza (111), menu (1), HaOmOaEHUE M ONMKCAaHUE MPOIIECCOB OKPAITUBAHUS
IUIAMEHU WOHAMH HATpHUs, Kaausd W Kaiblusg (BO3MOXHO HCIIOJb30BaHHE
BHJICOMATEPHAIIOB), HCCIeI0BaHEe aM()OTEPHBIX CBOMCTB IMAPOKCHIA ATFOMUHHUS
Y TUJIPOKCHU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 N0 TeMe « BaxxHenime
METaJUIbl U KX COCTUHECHUS.

XuMus M OKpPYyKAKOLIAs cpelaa

BemecrBa u Marepuansl B HOBCEIHEBHOM JKU3HM 4ellOBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuil B ObITy. [lepBas momonrs npu
XAMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XHUMHYECKOE 3arpsi3HEHUE OKpysKaromeld cpeasl (mpeaeibHas A0MyCTHMast
KOHIeHTpanus BemecTs, Aanee — [1/IK). Posib XuMuu B pemieHHH SKOJIOTHYECKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3ydeHne 00pa3lioB MaTepHUaaoB (CTEKJIO, CIIaBbl METAJIOB, MOJUMEPHBIC
MaTepHUaIbI).

Meosicnpeomemmnule ceazu



Peanm3anus MeXnpeaMETHBIX CBsA3eH MPU U3yYeHUM XUMUU B 9 Kiacce
OCYIIECTBIIICTCSI 4epe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
TIOHSATHUH, TaK U TMOHATHH, SBJISFOIIAXCS CUCTEMHBIMH JJIs OTJCIBHBIX MPEIMETOB
€CTECTBCHHO--HAyYIHOTO ITHKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHATHSA. HAYYHBIA (DAKT, THIIOTE3a, 3aKOH,
TEOpHs, aHallu3, CHUHTE3, KiIacCHu(UKALUs, MEePUOANYHOCTh, HAOIIOACHNUE,
OKCIICPUMEHT, MOJICIIMPOBAHUE, H3MEPCHHE, MOJICNb, SBJIICHUE, ITapHUKOBBIM
s dexT, TEXHOIOT S, MaTEPHUAITHI.

®dwusuka: Marepus, aroM, D3JCKTPOH, INPOTOH, HEUTPOH, HWOH, HYKIW],
U30TOIbI, PaJUOAKTHBHOCTH, MOJIEKYJA, JJICKTPUUYCCKUN 3apsj, IPOBOIHUKH,
HOJYIIPOBOJHUKH, JUAJICKTPUKH, (OTORJIEMEHT, BEIIECTBO, TEJIO, O00BEM,
arperaTHOE COCTOSIHUE BEILECTBA, a3, paCTBOP, PAaCTBOPUMOCTbh, KPUCTATUINYCCKAsI
pemérka, CruiaBbl, (PU3UYCCKHE BEIMYMHBI, CIMHUIBI W3MEPEHUSA, KOCMHYCCKOES
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJTHIIC.

buonorusi: ¢orocunTres, npixanuwe, Onocdepa, 3KOCHCTEMA, MUHEPATbHBIC
yI0OpEeHUs, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, ITUTATEIIHHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE TOPOJBI,
TIOJIC3HBIC HCKOIIAeMbI€, TOILTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBLI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJNbTaTbl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIEro
oOpa30BaHMsI JOCTUTalOTCs B X0/€ OOy4YeHUS XMMUM B €IUHCTBE Y4e€OHOU u
BOCHUTATEIILHON JEATEIIBHOCTA B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHBIMA H JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOIlleCTBE TMpaBWJIaMd W HOPMaMH TIOBEICHHSI M CIIOCOOCTBYIOT MpOIECcCaM
CaMOTO3HAHUsI, CAMOPA3BUTHUS U COLIMAIIA3AIMHN O0yYarOIINXCA.

JIn4HOCTHBIE  pPE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4YaroIIMXCA
PYKOBOJACTBOBATbCSI CHUCTEMOW MO3UTUBHBIX I[IEHHOCTHBIX OpPHUEHTAMM U
pacIIMpPEHUE OIBITA IESITETBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) maTpMOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOI'0 OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
Y HAy4YHOMY HACJIEIUIO, IIOHMMAaHHS 3HAYCHUS XHWMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JAOCTOBEpPHOW MH(Opmaruen o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUSIX MHUPOBOM W OTEUYECTBCHHOM XUMMH,
3aMHTEPECOBAHHOCTHU B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA,

2) rpasKAaHCKOT0 BOCTIUTAHUSI

MPEJICTABIICHUSI O COLUHUAIBHBIX HOPMax W NpaBWwiIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM U JPYTHX  BHAAX
NESATEeILHOCTH, TOTOBHOCTH K Pa3sHOOOPa3HON COBMECTHOM NEATEIbHOCTH TIPH
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJIHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpoIecce JTOM y4uyeOHOU MAEsATEIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMIOBEACHHE U IIOCTYIIKA CBOMX TOBApHUILEH C IIO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHHUS MTOCIEACTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSI:

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BEIIECTBE U XMMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABISIOLINE
OCHOBY JIJII TIOHUMAHUS CYIIHOCTA HAyYHOW KapTUHBI MUpPA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJHOM CPENOH, O POJIM XMUMHUHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABAaTEJIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOoAUMBIE sl OOBSICHEHHUS HAOJIOJaeMbIX MPOILIECCOB U SBJICHUH,
MO3HABATENIbHON, WH()POPMAIIMOHHOW W YUTATEIHCKOM KYJIbTYpHl, B TOM YHCIIC
HAaBBIKOB CaMOCTOSITEIbBHOW pabOThl € Y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEpPaTypoOH, JOCTYNHBIMM TEXHUUYECKUMHU CPEACTBAMH HHQPOPMAIMOHHBIX
TEXHOJIOTUH,

HHTEpeC K OOYy4YEeHHIO M TIO3HAHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIIEIOBATEIHCKON
JEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH W YPOBHSI OOy4YEHUS B
anbHEHUIIEM,

4) opMupOBaAHHUA KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUA K CBOEMY
3I0pPOBHIO, YCTAHOBKH Ha 370POBBIN 00pa3 KU3HHU, OCO3HAHUE TOCICICTBUNA W
HENPHUATHE BPEIHBIX NPHUBBIYCK (YIIOTPEOICHHS aJIKOTOJIs, HAPKOTHUKOB, KYPCHHS),
HEOOXOJIUMOCTH  COOIOJIGHUS TpaBui 0€30IMacCHOCTH TIpu  OOpalleHUuH ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peaibHOMN KU3HH,

5) TpyA0BOr0 BOCIIUTAHUS .

MHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TTpodeccuil U Tpyaa pa3inuyHOIo poja,
YBOXEHUE K TPYAYy M pe3yJibTaTaM TPYJOBOM JEATEILHOCTH, B TOM YHUCJIE Ha
OCHOBE IIPUMCHCHHUS TIIPEAMETHBIX 3HAHUN 110 XHWMHH, OCO3HAHHBIA BBIOOD
WHJUBUAYAJIBHOU TPAeKTOPUM MIPOJIOIKEHNS 00pa30BaHMsA ¢ YIETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIeHON Npo(ecCHoOHaTbHON NESITEILHOCTH U Pa3BUTUS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B PO ECCUOHAIIBHON Cpe/Ie;

6) 3K0J10rHYecKOro BOCIIMTAHUA:

HKOJIOTUYECKU 11€JIECO00pa3HOe OTHOIIEHUE K NPHUPOJIE KaK HCTOUYHHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUSI, IOHUMAHUE [IEHHOCTH 3JJ0POBOTO U
O0e3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHUE IIEHHOCTH COOJIFOACHUS
MpaBHII 0€30MMaCHOTO TTOBEICHHS TIPH pabOTe ¢ BEIIECTBAMH, a TAKKE B CUTYaIIHX,
YIPOXKAIOIINX 3J0POBbIO U KU3HU JIFOJCH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMS, MOJy4aeMble MPU U3YUYCHUU XUMHH, IS
pelIeHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOIIEH NPUPOJIHON CPENOH, sl TOBBILICHUS
YPOBHSI  DKOJIOTHYECKOM  KYJbTYPhl, OCO3HAHUSA TIJI00AJIbHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M MYTeH HUX PEIICHUS TOCPEICTBOM METOJIOB XHUMHH,
HKOJIOTUYECKOTO MBIILJICHUs, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHON U COLUAIIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocrtaBe wMeTanpeaMETHBIX pPE3YJIbTATOB BBIACISIOT 3HAYUMBIC JIS
dbopMUpOBaHHS MHPOBO33PCHHS OOICHAYyYHbIC IOHATHS (3aKOH, TeEOpHs,
NPHHIINII, THITOTE3a, (akT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax W IO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ITUX MPEIMETOB (OPMHUPOBATH IMPEJCTABICHHUE O IIEJIOCTHOM



HAYYHON KapTHUHE MUPA, U YHUBEPCAJIbHbBIC yueOHbIC ACHCTBUSA (ITO3HABATEIIbHBIC,
KOMMYHUKATUBHbBIC, PErYJSITHBHBIC), KOTOpbIe 0OecneunBarT (HOPMUPOBAHUEC
TOTOBHOCTH K CaMOCTOSITEIPHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
NESATETHLHOCTH.

Ilo3naBaTe/IbHbIe YHUBEPCAIbHBIE YUeOHbI€ J1eiiCTBUS

Bba3oBble JJornueckue 1elicTBUA .

YMEHHSI HUCTOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHWW. PacCKPBIBATh CMBICT XUMHUYCCKUX IMOHATHH (BBIICIATH MX XapaKTCPHBIC
NpHU3HAKW, YCTaHABJIMBATh B3aWMOCBS3b C JPYTMMH TOHSTHSMH), HCIIOJb30BaTh
MOHATHUS 71 OOBSICHEHUS OTJIEIbHBIX ()aKTOB U SIBICHHH, BEIOMPATh OCHOBAHUS U
KpUTEpUU IS KJIaCCU(UKANMKA XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHi,
yCTaHABIIMBATh MPUYUHHO-CICACTBCHHBIC CBSI3M MEXIY OOBEKTaMH H3Yy4YCHHUS,
CTPOWTH JIOTHYSCKUEC PacCyXJACHUS (MHIYKTHBHBIC, JCIYKTUBHBIC, 10 aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHHUS;

YMEHHE MPHUMEHATh B IMPOIECCe TIMO3HAHUS TOHATUSA (MpeAMETHbIE U
METaINpeIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIb3YEMbIC B XUMHUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XUMHUHU MOJICIbHBIC MPEACTABICHUS —
XUMHYCCKHH 3HAK (CHMBOJ JJIEMEHTA), XUMHUYECKas (GopMysia M ypaBHCHHE
XUMUYECKON PEaKIUU — MPHU PEIICHUN Y4eOHO-TTIO3HABATEIBHBIX 3a71a4, ¢ YIETOM
ATUX MOJIETBHBIX TPEJICTABIICHUN BBISBJISATH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUH,
BBEISIBIIATH ~ OOIME 3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SBJICHUSX.

Bba3oBble uccienoBaTeIbCKHeE 1€ CTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABIICHHBIE BOIPOCH B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI Il (OPMHPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABWIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpPETEHUE OIbITa IO TUTAHHUPOBAHWUIO, OPTaHU3AIlMUd W IPOBEACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, YMEHHME HaOII0JaTh 3a XOJO0M IMpoIlecca,
CaMOCTOSATENIFHO MPOTHO3UPOBATH €0 Pe3ynbTar, GOpMyIUpOBaTh 000OIICHUS U
BBIBOJIBI TI0 Pe3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIIEIOBAHMUS, COCTABISATh OTUET
O MpoJieJIaHHOM paboTe.

Pabora c nnpopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh W WHTEPHPETHPOBATH WH(OOPMAIUIO
pa3TUYHBIX BUJOB U (OPM MPECTABICHUS, TTOyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONyJIApHAs JIUTEpaTypa XUMHYECKOTO COJCPIKaHHS, CIPABOYHBIC
nocoous, pecypchbl VHTepHeTa), KPUTHUSCKH OILEHHWBATH IPOTHBOPCUYHMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHUIO;



YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
UH(POpMallMd U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX I BBIIOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 3aja4 ONpPeNeIEHHOrO TUIA, IPUOOPETEHUE OIbITA B
o0lacTl UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO MCIOJIb30BAHUSI PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBHIOMpATh ONTUMANIbHYIO (hOpMYy MpeAcTaBiIeHUsT HHPOPMAIUHU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jayd  HECJIOKHBIMM CXEMaMH, JAMarpaMMaMH,
npyrumu popmamu rpaduku U UX KOMOUHAIUSIMUY,

yMEHHE WCIIOJIb30BaTh U AaHAJIM3UpPOBaTh B IIpolecce Y4eOHOH W
UCCIIEIOBATENIbCKON N1eATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO3sIMiCTBa M TPaHCIOPTAa HAa COCTOSHUE OKpY’Kalolled NpUPOIHON
Cpelbl.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIE yueOHbIe 1eiiCTBUA:

YMCHHS 3aJaBaTh BONpPOCHl (B Xozie auanora W (WJIM) JIHUCKYCCHH) IIO
CyLIECTBY  oOCykJaeMoll  TeMbl, (OPMYyJIHpPOBATb CBOM  IPEAJIOKEHUSA
OTHOCHTEJILHO BBINIOJIHEHUS MPEJIOKEHHOH 3a1a4u;

YMEHHUSI  OPEJCTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl  [O3HABATENIbHOM
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAINIO
PE3yJIbTATOB BBIMOJHEHUS XUMHUYECKOTO JKCIEpUMEHTa (J1ab0opaTOpHOTO OIIBITA,
1ab0paToOpHOM pabOTHI MO UCCIICIOBAHUIO CBOICTB BEILIECTB, YICOHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATENIBHONM M HWCCIIEOBATENbCKOM  NIEATEIbHOCTH TMPU  PEIICHUU
BO3HUKAIOIINUX TPOOJeM Ha OCHOBE ydéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuid (00CykIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPAUHAIIHS
COBMECTHBIX JICWCTBUM, OIpeneJeHHe KpPUTEpUEB IO OILIEHKE KauecTBa
BBIITOJTHCHHOW pabOThI U IPYTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOATEIBHO OMPENENATh IENH eATEIbHOCTH, IJIaHUPOBATh,
OCYIIECTBISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSATEeILHOCTD, BBIOMpaTh Hanbosee 3QGeKTUBHBIE CIIOCOOBI pellieHrs y4eOHbIX U
NO3HABATEJIbHBIX 3aJ1a4, CaMOCTOSITEJIbHO COCTaBISATh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM aJITOPUTM JEWCTBUM NPU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYeHHUsI HOBBIX 3HAHMK 00 M3ydyaeMbIX OOBEKTaxX — BEIIECTBAX M PEAKIIHSIX,
OLIEHHWBATh COOTBETCTBHME IOJYYEHHOI'O pe3yJibTaTa 3asBJICHHOW IIeNid, yMEHHE
UCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITPeIjiaraéMble B YCIOBUU 3aJaHUM.

NPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJIEp)KaHusl, YCTAHOBJIEHHOTO JaHHOW ¢eaepaabHOl pabdodeld MpoTrpaMMOi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMHCS HAy4YHbIE 3HAHWS, YMEHHUS U CIIOCOOBI



NeucTBuM, crneruduueckue IS TpeaMeTHONM o0jactu  «XHUMHUS», BHUJIBI
JNEATEIBHOCTH MO  MOJYYEHUI0 HOBOIO  3HAaHMS, €ro HWHTEpIpETalNH,
npeoOpa30BaHUIO U PUMEHEHHIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYalIUSX.

K xonIty oOydenus B 8 kjacce mpeIMETHBIC Pe3yIbTaThl HA 06a30BOM ypOBHE

JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMCHUIA:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX IMOHATHI. aTOM, MOJEKYJA,
XUMUYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS W HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XMMUYECKOTO 3JIEMEHTAa B COCTMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKasi peakius, KilacCUuPUKalus peakiuil: peakiuu
COCIMHEHUS], PEaKIUU PAa3JIOKEHUs, PpEaKIUU 3aMelIeHUs, peaKIuu
0oOM€Ha, 3K30- U SHJOTEPMHUECKUE PEAKIINH, TEIIIOBOM 3 (PeKT peakuuu,
AIpO aToOMa, HJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs U HEMOJISpHAs KOBAJICHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PacTBOpP, MAaccoBas JIOJs BEIIECTBA
(mpolieHTHAs KOHIICHTpAIIMs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHUM U
MPUMEHSThH 3TU NOHATHUS MPU ONKUCAHUY BEILIECTB U UX NPEBPAIICHUMN;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJHMKY JUIsl COCTaBJeHHS (opmyl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

e OINpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENEHb  OKHCJICHUSl  JJICMEHTOB B  OMHApHBIX  COCJUHEHMUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJacCy COEAUHEHHI MO
dbopMmyaaM, BHI XUMHUYCCKOW CBSi3W (KOBaJICGHTHass M HWOHHAs) B
HEOPTaHUYECKUX COCTUHECHUSIX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B llepuonnueckoil cucreme,
3aKOHOB COXPaHEHUs MaccChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHAa ABOTaJIpo;

e OINWCBHIBATh U XapakTepu3oBaTh TaONMuHyro ¢opmy llepuoanueckoi
CUCTEMbl XHMHMUYECKHUX DJJEMEHTOB. pa3jiuyaTh [OHATUS «TJIaBHas
noarpymmna (A-rpymma)» u «mobdounas noarpymnmna (b-rpyrmma)», manbie u
OOJIbIIINE TIEPUOJBI, COOTHOCHUTH OOO3HAYECHHS, KOTOpbIE HMEIOTCS B
tabnune «llepronuueckas cucteMa XuMUYeckux d3jemeHtoB J[. U,
MeHneneeBa» € YHCJIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB



XUMHYECKHMX 3JIEMEHTOB (COCTaB W 3aps[ sapa, oOIee YKCII0 dJIEKTPOHOB
U pacrpeziesieHHe UX MO JIEKTPOHHBIM CJIOSIM);

KJIaCCU(PHUIIMPOBATh XUMHUUYECKHE HJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA,
XUMHYECKHE peakiuu (IT0 YUCITy M COCTaBy YYaCTBYIONIMX B PEAKIHH
BEIIECTB, 110 TeII0BOMY 3 dekry);

XapakTepu3oBaTh (OMUCHIBATH) OOINME XMMHYCCKUE CBOWCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAS OMHUCAHUE MPUMEPAMHU MOJIEKYJIIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXKHOCTHM TMPOTEKAHUS XHUMHYECKUX MPEBpAIICHUI B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYKO  MAaccChl
BEILLECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO 3JIEMEHTa 1o (opmyJsie
COEJIMHEHHSI, MACCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU pEaKIuy;

MIPUMEHSTh OCHOBHBIE OINEpPALMU MBICIUTEILHON JEATEIIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 000O0IICHHE, CHCTEeMaTH3allUIo, KJIacCHU(PHUKAIINIO,
BBISIBJICHUE MPUYUHHO--CIICJCTBEHHBIX CBA3€U — JUIsl U3y4YCHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PpEaKIHil, eCTeCTBEHHO-HAy4YHbIE METOIbI
MO3HAHUS — HAONIOJACHUE, W3MEpPEHHE, MOJICTUPOBAHMUE, IKCIIEPUMEHT
(peanbHBIN ¥ MBICJICHHBIH);

CIENOBAaTh  IpPaBWaM  MOJIb30BAHHUS ~ XMMHYECKOM  TOCYAOM |
Ja00paTOpHbIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBWwiIaM OOpalieHus: ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU 1O BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB TIO TOJYYEHHUIO U COOUPAHUIO
razoo0pa3HbIX BemiecTB (BOAOpPOAa M KHCJIOPOZA), NPHUTOTOBJICHHUIO
pacTBOPOB C OMNpPENEIEHHOM MACCOBOW JIOJIEd PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB LIETIOYEH U KUCIOT C MTOMOUIBI0 MHIUKATOPOB
(maxmyc, peHondranenH, METUIOPAHX U APYTHUE).

K xonIty oOyuenus B 9 kiacce nmpeIMeTHbIC pe3yIbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMCHHUIA:

pacKpbhIBaTh CMBIC] OCHOBHBIX XHMHWYECKUX TMOHATHUH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KAaTHWOH, AaHHUOH, IPOCTOE BEIIECTBO,
CJIOHO€ BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHB
OKHCJICHMS, XUMUUYECKasl PeaKiusi, XUMHUUYecKasl CBsA3b, TEIJIOBOU A deKT
peakuuu, MOJIb, MOJISIPHBIN 00BEM, pacrtBop, BJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOIUTHYECKAS OUCCOLMAIMSA, PEAKIUN HOHHOTO
oOMEHa, KaTaJu3aTop, XHWMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE PEAKIHMH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEJIb,  OKHUCIEHHME W  BOCCTAHOBIICHHE,
aJIoTponusi, aM(pOTepHOCTh, XUMHUYECKas CBsI3b (KOBaJICHTHAs, MOHHASI,
MeTaJITYecKas), KpUCTAUIMYecKass pemiérka, KOppO3Ws METaJIOB,
CIUIaBbl, CKOpPOCTb XHMHYECKOW pEAKIUH, MPEACIbHO AOMyCTUMAs
koHueHtpamus [IJIK BeniecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
MPUMEHSThH ATU MOHSATHUSI IPU ONKMCAHUY BEILIECTB U UX NPEBPAIICHUN;
UCIIOJI30BaTh XUMUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOPMYJT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS] XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX pAa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpenen€éHHOMY KJacCy COEIMHEHHMH 1o (opmysiaM, BUJA XUMUYECKON
cBsi3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHWYCCKHX
COCIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (GopmyIie, XapaKkTep Cpenbl B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX COEAWMHEHUM, THUI KPUCTALTUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA,

packpeiBath cMmbich llepuognueckoro 3akona J[. W. MennaeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMaHWE. OINUCHIBAaTh U XapaKTEPU30BaTh
tabnuunyto (opmy Ilepuoanueckoil cUCTeMbl XMMHYECKUX DJIEMEHTOB!
pa3nuyaTh TOHATHS <IJIaBHas moarpynmna (A-rpymma)» u «noOouHas
noarpynna (b-rpynma)», wMameie W OoONbIIME TIEPUOMABI, COOTHOCHTH
0003Ha4YeHHUs, KOTOpPhIE MMEIOTCA B MEPUOJUYECKOM Tabmuie, ¢
YUCJIOBBIMU  XapaKTepPUCTUKAMH  CTPOCHHS  aTOMOB  XUMHUUYECKUX
9JIEMEHTOB (COCTaB W 3aps sjapa, OOIIee YHCIO JJICKTPOHOB H
pacmpeneseHHe HMX T0 DJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB W UX COCIMHEHUHN B
npejenax MajiblX IEPUOJ0B U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(PHUITMPOBATh XUMHUUYECKHE HJIIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XMMHYECKUE peakiuu (M0 YUCIIy W COCTaBy YYacTBYIOIIMX B PEaKIUH
BEILIECTB, MO TEIUIOBOMY 3P (}EKTy, MO U3MEHEHHUIO CTEIECHEH OKUCICHUS
XUMHYECKHX 3JIEMEHTOB);

XapakTepru3oBaTh (OMHUCHIBATH) OOIIKME M CHCHH(PHUCCKUE XHUMHUYCCKHUEC
CBOMCTBAa TIPOCTBIX U CJIOXHBIX BEIIECTB, MOATBEPXKAas OMNHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

COCTaBJISITb YPABHECHUS DJICKTPOJIUTUUECKONW JHUCCOIMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMNA HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIMid, MOATBEPKIAIOIINX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMH PAa3IMYHBIX KIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PCaKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHca ATUX PEaKIIHH;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTCKaHUS XHWMHUYCCKHX TPEBPAIICHUH B Pa3IWYHBIX
YCIIOBHUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MacChl
BCII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEMEHTa 10 (dopmylie
COCIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI
110 YPaBHCHHUIO XUMHYECKOU PCaKIINH;

coO0aTh  MpaBWja  IMOJB30BAaHUS  XHUMHYCCKOM  TIOCYIOH |
Ja00paToOpHbIM  O0OpYy/JOBaHUEM, a TakKe IMpaBWwiIa OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH TIO BBITTOJTHCHHUIO
Ja00pATOPHBIX XUMHYECKHX OIBITOB IO TIOJYYEHHUIO U COOMpPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa U YIICKUCIIOro ras3a);

MPOBOAUTH  PEaKIM{, TMOJATBEP)KJAIOIIME  KAYyeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB. PACIO3HABATH OIBITHBIM MYTEM XJIOPHII-, OPOMU/I-,
uoaua-, kKapOonat-, docdar-, cwiMkar-, cyiabdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHMS M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPTaHUYECKHUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OTEPAIUHA MBICTUTEIHHONU NMEATCILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O000OIleHHE, CHUCTEMATHU3allMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€l — Ui WM3Y4YEHUS CBOWCTB BEIICCTB M
XUMHUYECKHUX peaKIuid, €CTCCTBCHHO-HAYYHBIC METOJbl ITO3HAHUS —
HAOII0ICHUE, M3MEPEHHE, MOJIEIUPOBAHUE, DKCICPUMEHT (peaabHbIH H
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosn4yecTBO 4acoB
Ne HaumMeHoBaHue pa3aeioB H DiekTponnbie (udppoBkIe)
KoHnTpoJbHbie IIpakTHYecKkue
n/n TeM NMPOrpaMMblI Bceero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIe XUMUYECKHE MOHATHS
Xumust — BakHas 00J1acThb

11 €CTCCTBO3HAHUS U 5 5 bubnuorexa [{OK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

yeJI0BeKa

12 BemectBa 1 xuMmuueckue 15 1 bubmunorexa IIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro mo pazneny 20

Pazgen 2. BaxHelilme npeacTaBUTe 1M HEOPTrAaHUYECKUX BellleCTB
51 Bosayx. Kucnopon. [Toustue 6 bu6mmoreka IIOK

' 00 okcumax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonstue o kucinorax 3 1 bubnunoreka LIOK

' U COJIAX https://m.eds00.ru/7f41837c
53 Bona. PactBopsr. [lonstue 06 5 1 1 but6mmoreka [IOK

' OCHOBaHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCTMHEHU

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axon u [lepnoauyeckas cucrema xummudeckux 3jiemMeHToB /I. . MenneneeBa. CTpoeHne aTOMOB.

Xumuueckasi cBsizb. OKHCJINTEIbLHO-BOCCTAHOBHTEIbHBIE pPeakuumn



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aK0H U
31 [Tepuonnueckas cuctema 7 bubnuoreka LIOK
XUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4ecKas CBA3b.
3.2 OKHUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
bubmunorexa IJOK
Hroro o pasaerty 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 3 bubmorera [JOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KosnyecTBO yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne ni/n P Kontposbnble IlpakTHueckue (wnbp )
NPOrpaMMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3jnen 1. BemecTBO H XUMHYeCKHEe PeaKIIHU
11 [ToBTOpeHue u yriuyOiacHue 3HAHMIA 5 1 bubmmorexa [JOK
' OCHOBHBIX pa3JeNioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIIEKTPONIUTHYECKAST JUCCOLIUALIMS. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. Hemera/ibl M MX COeTHHEHUS
51 OO0mras XxapaKTepuCTUKa XUMHUECKUX 4 1 bubnuoreka [{OK
' aneMeHToB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUYECKUX
2.2 anemeHToB VIA-Tpymmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHIRL Lep https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.3 anemMeHToB VA-Tpymimsl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYTHIEL. ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01mmast XapaKTepuCTHKa XUMHUIECKIX
24 aneMeHToB |V A-rpynmel. Yriaepoa u 8 1 2 Bubmmorexa [IOK
' . Py ' poa https://m.edso0o.ru/7f41a636
KPEMHUH U UX COCTUHEHHUSI
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3znen 3. MeTa/LIbl H UX COCIMHCHHUA

. bubnmoreka LIOK
3.1 O6mme CBOHCTBA MeTAIIOB 4 https://m.eds00.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIIINe METAJUIBL U UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:kamoumas cpeia
4.1 BerecTBa 1 MaTepualibl B )KU3HU YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbBbIE
Ne Hara undgposbie
Tema ypoka Koutpoabuble IIpakTuueckue
n/m Bcero u3ydyeHusi oOpa3zoBaTejibHbIE
padoThI padoTsbI
pecypchl
1 IIpeamer xumun. Ponb XUMUU B KU3HU 1 bu6mmoreka [JOK
yesnoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IaX TTO3HAHUS B XUMUHU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
IIpakTuyeckasi pagora Ne 1
3 «IIpaBuia padboThl B 1a00paTOPHU H 1 1 bubnnorexa [JOK
NpuéMbI 00palIeHus ¢ https://m.edsoo.ru/ff0d23dc
JadopaTopHBLIM 000Py1I0BAHHEM>
4 YucTele BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
IMpakTuyeckas padora Ne 2
5) «If)a3 eJleHne CM[()aceﬁ (na mpumepe 1 1 bubmorexa [JOK
! e HpHMEp https://m.eds00.ru/ff0d28c8
OYHMCTKHU MOBAPEHHOH COJIH)»
bu6mmoreka [IOK
6 A 1
TOMBI M MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE JIEMEHTHI. 3HAKU 1 bubnmorexa [JOK
(cMMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB.

bubmuoreka [JOK
10 Xumudaeckas opmysia. BameHTHOCTh https://m.edsoo.ru/ffod2eae
ATOMOB XMMHYECKHUX DJIEMEHTOB
11 OtHoOcHUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10719 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHECHUNU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Moib. bu6mmoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuoreka [JOK
XuMUYeCcKask peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBus NpOTEKaHUSA bubnnorexa [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPaBHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust konudecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKUX bubmorexa HOK
HIeCTBa 1o ¥p https://m.eds00.ru/ff0d5708
peakiuit
Knaccudukanus XuMHUECKUX peaKIIHii
18 (coe I/IH(I;HI/IHH a3JI0KEHHUS e bubmmorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHITUKIIONETUCT 0605—[I eHHe U bubmmorexa [OK
& T, Hf https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHs 3HAHHHA
20 KonTtposbHas padora Nel mo reme bubnnorexa [JOK
«Beurecrea 1 XMMHUYECKHE PeaAKIMU» https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. CoctaB bubnuorexa [IOK

Bo3ayxa. Kucnmopon — snemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

22 Kucaopoza (peakiuy OKUCICHUS bubmmorexa [JOK
posa {peaKtl ' https://m.edsoo.ru/ff0d4614
ropenue). [TonsaTre 06 okcumax
Croco05I ITOJIyUYEHUs] KUCIIOPOIa B
23 JabopaTopuu Zlqn OMLIHIJ'IGHI:—IOIEDTI/I bubnmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHneHnue kucinopoaa
TennoBoii 3 PexT XUMUIECKOM
peakiuu, MOHSITUE O bu6mmoreka [IOK
24
TEPMOXHUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIHIX
TommmBo (HedThb, Yroab U METAH).
25 3ar }I3HeI§I/Ie(1];OS ¢ a, CII0COOBI Ztro bubmmorexa [TOK
p Aayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
IIpak eckasi padora Ne 3 mo reme
26 «III)O.]]T‘I::HI/IG nﬂcl())ﬁn Talme o bubmotexa [JOK
y P } https://m.edsoo.ru/ffod4ae2
KHCJIOPO/1a, H3yYeHHe ero CBOHCTB»
97 Bonopon — anemeHT u mpocroe bubnuorexa [IOK
BelecTBo. HaxoxieHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKkrue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsTHe 0 KHCIIOTaX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpax eckasi padora Ne 4 mo reme
PARITRS 5 panot o Ten bubnmoreka [JOK
31 «IloryyeHue u coOMpaHue BOAOPO/A,

U3y4eHHe ero CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModsipHblii 00BEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
0 Y https://m.eds00.ru/ff0d55a0
KOJIMUECTBY BEILLIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1o
34 ABHCHUIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 duznyueckre 1 XMMHYECKHE CBOMCTBA bubnuorexa [JOK
BOZbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [TonsTre 00 bubnuorexa [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HachienHbie
37 " HI;HaCBIpeHHI)IIe) ACTBOPBI I\/IIJ;cc03a51 bubmmorexa [JOK
5 P P https://m.edsoo.ru/ff0d5b40
JIOJIS1 BEIIECTBA B PACTBOPE
IIpakTnueckasi padora Ne 5 no reme
38 «IIpurorosyieHne pacTBOpPOB € bubnnoreka [JOK
onpeeJIEHHOI MaccoBoii 10J1eil https://m.edsoo.ru/ff0d5eba
PAacCTBOPEHHOI0 BeleCcTBa»
39 KontpoabHnas pa6ora Ne2 mo teme bubnuorexa [JOK
«Kucaopoa. Bopopoa. Bona» https://m.edso00.ru/ff0d6342
40 Oxkcuapl: cocTaB, Ki1accupuKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHre U XUMHUYECKUE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHMS: COCTaB, KIacCUPHUKAIIHS, bubnnorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne U XUMHUYECKUE CBOWCTBA bubmumorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue n XuMU4YECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue). HOMEHKIIATypa,
46 cnocoﬁ(ibll) IOJI ‘I)eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmmorexa LOK
N Y ' https://m.eds00.ru/00ad9474
CBOICTBa
IIpakTnyeckas padora Ne 6.
47 PemeHue 3KCnepMMeHTAJIbHBIX bubnnorexa [JOK
3aa4 1o TeMe «OCHOBHBIE KJIaCChI https://m.edsoo.ru/00ad9b7c
HEOPraHu4vecKuX CoeTUHEeHH»
48 ['eneTnyeckas cBsI3b MEXKIY KilaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edso0.ru/00ad9a50
bu6mmoreka [JOK
49 O0001Ienre U cucTeMaTH3alns 3HAHAN
B 1 https://m.edsoo.ru/00ad9ch2
KontpoabHnas pa6ora Ne3 mo Teme
50 "OCHOBHBIE KJIACCHI bubmorexa LOK
o https://m.edsoo.ru/00ad9ela
HEOPTraHUYEeCKUX COeTNHEHUI
I1epBBIe MONBITKA KiIacCU(PpUKALTINA
51 XI/II\I?II/I‘ICCKI/IX JJIEMEHTOB ?IOHHTI/IC 0 bubmmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
Tpynmax CXOIHBIX JIEMEHTOB
[Tepronnueckunii 3aKOH 1
52 Ilepuoanueckast cucTEMa XUMHYECKUX bubmmorexa [TOK
PHOA https://m.edsoo.ru/00ada52c
anemeHnToB /I. 1. Menneneesa
b K
53 [Tepwopl, TPYIITEI, TOATPYIIITHI nomorexa O

https://m.edsoo.ru/00ada52c
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Crtpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 siaep. M3oTomsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI0YEK
95 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTUKa XMMHUYECKOTO
56 3JIEMEHTA MO0 €0 MOJIOKECHUIO B bubmuorexa [JOK
[Tepuonuueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3akoHa Jist
57 pa3sBUTUA HAyKU U npakTuku. /. 1. bubnnorexa [JOK
MeneneeB — y4€HbI, IEJAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
> Hortmast xiireckas cossb https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XuMU4eCKas bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasienTHast HEMosipHast XUMUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 (TeneHb OKHCICHIS https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIE bubnmorexa [JOK
peakiun https://m.eds00.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIHN bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTpoabHnas padora Ned mo teme bubnumorexa [IOK
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«CTpoeHne aToMa. XumMudeckas

https://m.edsoo.ru/00adb486

CBSI3b»
66 PesepBublit ypok. O0o0mIeHnE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O60011eHNEe U 1 bubnmoreka [JOK
cUcTeEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHebIit ypok. O000IICHHE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoJsmn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabsubie  IIpakTHueckue
n/m Bcero u3ydyeHust oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnorexka [JOK
XUMHUYECKHX 3eMeHToB /. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOICTB XUMUYECKHX IIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMU9eCKOM CBSI3U U THITBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontpoabnas padora Nel mo teme

5 «IloBTOpeHue n yriayoaenune 1 1
3HAHUI OCHOBHBIX Pa3/ieJioB Kypca
8 kiacca»

5 Knaccudukanus xuMuaeckux 1 bubnnorexa [JOK
peakLyii 10 pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHUYECKOM

7 eaknyu. IToHsITHE O TOMOTEHHBIX U 1 bubmmorexa [TOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOrE€HHBIX PEAKLUIX

3 [TonsiTHEe O XUMUUYECKOM PAaBHOBECHH. 1 bubnmorexa [JOK

®DaKTOPHI, BIUSIONINE HA CKOPOCTh

https://m.edsoo.ru/00adc28¢c
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XUMHYECKON PEAKIIMK U MOJI0KEHUE
XMMHUYECKOI0 PABHOBECHS

OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC

bu6mmoreka [IOK

9
peaxuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 ncconuanmu. CuibHbIE U ca0ble Bubmaorexa ITOK
a HHAt. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HoHHBIE YpaBHEHUS PEAKIINHA Bubmorexa ITOK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPENCTABICHUI bubmmorexa LOK
p UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JTUCCOITHAITIN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHNI 00 bubmmorexa [TOK
bed o https://m.edsoo.ru/00add8h2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITousiTHe 0 TUAPOIN3E CONEH bubmmorexa [TOK
AP hittps://m.edso0.ru/00add9d4
15 O06o01eHre 1 cucTeMaTu3anus bubnuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «lfemeﬂne 3KCH§ HMEHTAJbHBIX bubmiorexa LOK
P https://m.edsoo.ru/00addbfa
3ajgau»
KontpoabHasi padora Ne2 mo teme
17 «JIEKTPOTUTHYECKASA bubnuoreka [IOK
JUCCOLMANMA. XUMHYECKHE https://m.edsoo.ru/00addecO
peaknuu B pacCTBOPax»
18 OO01mas XxapakTepucTUKa TaJIOreHOB. bubnuorexa [JOK

XUMHYECKUE CBOWCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2
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xJiopa

XnopoBogopoa. CossiHast KUCIIOTA,

bu6mmoreka [JOK

19 XUMUYECKHUE CBOMCTBA, MOJTyUYCHUE
Y https://m.edsoo.ru/00ade104
IPUMCHCHHE
[IpakTHuyeckasi padora Ne 2 no
20 Teme «IloJryueHue coJIAHOM bubmmorexa [IOK
y N . https://m.edsoo.ru/00ade348
KHCJIOTHI, H3yYeHHe eé CBOiiCTBY
Brruncnenus o ypaBHEHUSIM
21 XUMHYECKUX PEAKLIUN, €CIIH OUH U3 bubmorexa HOK
p ' https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO6m1as XxapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynist https://m.edsoo.ru/00ade64a
AmnnoTtponHbie MOIU(UKALIMY CEPBI.
93 Haxoxxnenue cepol u €€ coequHEHUN bu6mmoreka [JOK
B IIpUpPOJIe. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopos, CTpoeHHE, bubnmnoreka [JOK
du3nueckre U XMMUYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxkcujpl cepbl. CepHasi KUCIIOTA,
25 du3nueckre 1 XMMUYECKHE CBOMCTBA bubamorera LOK
' https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMUYECKUE PEAKIUH, JIeKAIIUE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
26 MIOJIY4EHUS CEPHOU KUCIIOTHI. bubnnorexa [JOK
XHMMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaloIIeH cpeibl COeAMHEHUSIMU
cepbl
27 Brraucienne MaccoBoii 10U BEIXOAa bu6mmoreka [IOK
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IPOAYKTA peaKuu

https://m.edsoo.ru/00adec8a

OO11ast XxapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHEHHUE

bu6mmoreka [IOK

28
B Iipupoze, GU3nIecKue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBOMCTBA
AMMHUax, ero Gpu3nYeCcKue U

29 XAMHYECKHE CBOMCTBA, OJyUYEHNE U bubnmorexa [IOK

' y https://m.eds00.ru/00adf004
IPUMCHCHHE
IIpakTnyeckas padora Ne 3 mo
30 Tel?we «Ilo qeml:e aMMHaKa bubmorexa [JOK
y B ’ https://m.edsoo.ru/00adf180
M3y4eHHue ero CBOMCTB»

31 A3oTHas KucioTa, €€ hu3nIecKue u bu6mmoreka [IOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcmosib30BaHre HUTPATOB U COJCH
aMMOHHSI B KQUeCTBE MUHEPATHHBIX

32 o0pennii. XuMHYECKOE bubmorexa LOK
yAo0p ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CPeIbI
COEIMHEHUSIMH a30Ta
dochop. Oxcun dpochopa (V) u

33 @ocgo pHa$1 KI/ICJ'I((l))Ta q)q)prl)sn(qe)cxne u bubmotexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOHCTRA, TOTYICHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHUHEPATbHBIX YI0OpEHUH. bubnmorexa [JOK
3arpsi3HEHUE TIPUPOTHOU CPEIBI https://m.edsoo.ru/00adfc20
dbocdaramu
Vraepon, pacpocTpaHeHHE B

PO, paciipoctp bubnmoreka [JOK

35 npupoze, Gu3nveckue 1 XUMHYECKHe

CBOWCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcupel yriueposa, ux Gu3ndeckue u
XUMUYECKHUE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTHYECKHUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHaoM yriaeposa (1V)

37 YronbHast KUCI0TA U €€ CoNn bubmmorexa [JOK

https://m.edso00.ru/00ae006¢c
IIpakTyeckas padora Ne 4 o

38 Teme "'IlojryuyeHue yrjeKucaoro bubmmorexa [JOK
raza. KauecrBenHasi peakuusi Ha https://m.edsoo.ru/00ae027e
KapOoOHAT-HOH"'

[TepBoHaUANBHBIE TIOHATHS 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O buGnnorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTIepoaa
40 Kpemuuii u ero coennnenus bubmorexa LIOK
https://m.edso0o.ru/00ae080a
IIpakTuyeckasi pa6ora Ne 5.

a1 Pemenue 3KCriepuMeHTAIbHBIX bubnnorexa [JOK
3aja4 no reme «Baxueiimmue https://m.eds00.ru/00ae0bf2
HEMeTAJJIbI U UX COeINHEHUSsI»

KonTpoabnHnas padora Ne3 nmo reme
42 «Bamll){eﬁmue :emeTa.n.nbl U UX bubmmorexa LIOK
https://m.edso0.ru/00ae0e18
COeTUHEHUsI»
OO01mas XxapakTepucTUKa XUMUIECKUX
3JIEMEHTOB — METAJUIOB.

43 Merannuueckas CBA3b U bubnmorexa [JOK
METAJUTNYECKasl KpUCTAITMYeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METAJIJIOB

44 XuMH4ecKre CBOMCTBA METAJITIOB. bu6mmorexa [IOK
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DNEKTPOXUMUYECKUN P
HaAIPSOKEHUH METaJIJIOB

https://m.edsoo.ru/00ael1156

OO61ue crocoObl MOTyYeHHS
MetaiuioB. CiutaBel. Berauciienus mo

45 aBHEHUIM XUMHUYECKUX PEAKIINN Eubmorexa ITOK
P DCAKIHH, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COACPIKUT
pUMeCcH
46 IToHsaTre 0 KOPPO3UN METAILIOB bubmmorexa LOK
PP https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
47 [Hernotrere MeTas! https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ THAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJTus https://m.edsoo.ru/00ael4b2
49 [IlenouHoO3eMeNIBHBIC METAJIIBI — bubmuoreka [JOK
KaJIbIIUHA ¥ Maroui https://m.edsoo.ru/00ae15e8
50 Baxneime coenuHeHns Kb Bubmorexa ITOK
A H https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3ALIUS
3HaHUH
JKEcTKOCTh BOABI M CIOCOOHI €€ bu6mmoreka [IOK
52
YCTpaHEHUS https://m.edso0.ru/00ae1886
IIpakTHuyeckas padora Ne 6 mo
53 Teﬁae ")K'écncocfb BOJABI U METOAbI bubnnorexa LIOK
. . 8 s https://m.edsoo.ru/00aelae8
eé ycTpaHeHust
bubmuoreka [JOK
54 A 7
JTEOMHEHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCHIA U bubnuorexa [IOK

TUAPOKCH]IA

https://m.edsoo.ru/00aelc64
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bubmuoreka [JOK

o Keseso https://m.edsoo.ru/00ae1d86
57 Okcuibl, THAPOKCHUIBI M COJIU JKeJie3a bubmuoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTeMAaTHU3aAIHS
3HaHUHN
[IpakTHueckas padora Ne 7.
59 Pemenue s3xcnepuMeHTAIBHBIX bubnnorexa [JOK
3aja4 mo reMe «Baxxkueiiue https://m.edsoo.ru/00ae3de8
MeTAJLJIbI U UX COeTHHEeHUs»
Brrunicnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEeaKIii, eCIu OJUH U3
peareHTOB J1aH B U30BITKE WIIH bubnnorexa [JOK
60
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJM BbIXO/a MPOAYKTa
peakiuu
61 O06o011eHne U cucTeMaTH3alus
3HaHUHN
Kontpoannas padora Ned mo teme
62 «BaxHelmue MeTaAJIJIbI M UX
coeUHEeHUs»
63 BemectBa u maTepuainsl B bubnuorexa [JOK
MMOBCETHEBHOM KU3HH YeIOBEKA https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYKaIoIIei Cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHuun bubnnorexa [JOK
HKOJIOTUYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 PeseprubIil ypok. O6001meHIE 1 bubmuorexa [JOK
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CUCTEMaTHU3alus 3HaAaHUUN

https://m.edsoo.ru/00ae0d0a

67 PesepBubIil ypok. O6001meHIE 1 1 bubnnorexa [JOK
cUCTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O60011eH1e 1 1 bubnmorexa [JOK
CUCTEMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBILEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

» Xumus, 8 kinacc/ I'abpuensu O.C., Octpoymos W.I'., Cnaakos C.A.,
AxknuonepHoe obiectBo «M3aaTenscTBo «IIpocBeiienne»
* Xumus, 9 kimace/ IN'abpuensa O.C., Octpoymos WU.I'., Cnagkos C.A.,

AxnmonepHoe obmiectBo «M3narensctBo «IIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI UIAA YUYUTEJA

1. I'abpuensa O. C., Bockoboinukosa H. I1., Surykoa A. B. HacTonbHas kHura
yautens. Xumud. 8 ki1.: Metoauueckoe nocoobue. - M.: lpoda, 2021.

2. I'abpuensu O. C., AmyxoBa A. B. Terpaas 1 1abopaTOPHBIX OMBITOB U
npakTrueckux pabot. 8 ki1. K yuebnuky O. C. 'abpuensna «Xumus. 8 kiacc.
M.: lpoda, 2022.

3. N'abpuensu, O. C. Metoauueckoe nocodue k yueonuky O. C. ['abpuensina
«Xumus». 8 kinace / O. C. I'abpuensa. — M. : [poda, 2021. — 109.

4. T'abpuensy, O. C. Metonuueckoe nocodue k yueouuky O. C. ['abpuensna
«Xumus». 9 xnace / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosoruueckue kaptel k yueonuky O. C. 'abpuensina «Xumus. 8
Kiace» . metogudeckoe mocooue / JI. M. Acanosa. — M. : [Ipoda, 2020
6. Xumus : rexHonmoruueckue kaptol K yueonuky O. C. I'abpuensna «Xumus. 9

Kiace» . metogudeckoe mocoodue / JI. . Acanoa. — M. : JIpoda, 2018



7. Xumust. 8 xi1.: KontposasHbie U mpoBepouHbie padoThl kK yueOnuky O. C.
INabpuensana «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yinakosa u

ap. - M.: Jlpoda, 2022.

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta «XuMus» v cailT ajis1 yauTelns «S uay Ha ypok
XUMHUU»

http://him.1september.ru Equnas xomekmus LIOP: IIpeamerHas KomIeKmus
«XUMUA»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHBIC
sKcrepuMeHThl: xumus. Komnekuus Poccuiickoro o0meo0pa3oBaTeabHOro
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Beepoccuiickast onumnuaa mKkoJIbHUKOB 110 XUMUH
http://chem.rusolymp.ru Opranudeckast XuMusi: JJIEKTPOHHBIN YIeOHUK TSI
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: JICKTPOHHBIN YICOHUK
http://www hemi.nsu.ru OTKpeITHII KOJUTSHK: XUMUS
http://www.chemistry.ru JluctaniuonHas oauMIIraa Mo XUMUU:

TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOESKT
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