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INOACHUTEJIbHASA 3AIIMCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o0pa3oBaHUs
COCTaBJ€Ha HA OCHOBE TpeOOBaHWI K pe3yJibTaTaM OCBOCHUS OCHOBHOU
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O O0IIETr0 00pa30BaHMsl, MPEICTABIEHHBIX
B ®I'OC 00O, a Taxxe Ha ocHOBe (heaepanbHOI padoyuel mporpaMmbl BOCIIUTAHUS
U ¢ Yy4€TOM KOHIICTIIMHM TIPETNoJlaBaHmsl Y4eOHOTO TpeaMera «XHUMH» B
oOpa3oBaTeNbHBIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMuu Aa€T TPENCTABICHHUE O TIIENSIX, OOIIEH CTpaTeruu
oOy4yeHHsi, BOCHUTAHUS W Pa3BUTHUS OOYYAIOMIMXCS CPEACTBAMU YYEOHOIO
npeaMera, yCTaHABIMBAET  00s3aTebHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBaET paclpeielieHue €ro Mo KiaccaM M CTPYKTYpUPOBAHHE MO
pazznenaM M Te€MaM NpPOrpaMMbl O XUMHUH, OMNPEAENAeT KOJIMYECTBEHHbIE U
Ka4eCTBEHHbIEC XapaKTepUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMUM C Y4YETOM  MEXKIOPEIMETHBIX U
BHYTPUIPEIMETHbIX  CBsI3€H, JIOTMUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  OOYyYalomuXCs, OMNpEeAeIseT BO3MOXXHOCTH TMpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMSs, a TaKKe TPEOOBaHMWM K
pesyibpTaTam 00y4YeHHUs XUMUW Ha YPOBHE IIEJIeH M3YUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENIbHOM JIEATEIbHOCTH OOYYalollerocss Mo OCBOEHUIO
y4eOHOTO COACPKAHMUI.

3HaHWE XHMHUHM CIYXUT OCHOBOWM [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero MpeaCTaBICHUNH O MAaTEPHAIBLHOM €IWHCTBE MHPA, BAXKHYIO
poJib WrparoT (GOpMUPYEMbIE XUMHEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
PHEPIrUM U 00 HBOJIONUHU BEIIECTB B MPUPOJE, O IMyTAX PEHIeHUs Tr100aIbHBIX
mpo0JeM yCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKOW 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumuu:



CHOCOOCTBYET  peajM3allud  BO3MOXKHOCTEH Al  CaMOpas3BUTUS U
(dbopMHUpOBaHUS KyJIbTYphI IUYHOCTH, €€ 001l U (yHKIIMOHATILHOW TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHPOBAHHE MBINUICHUS W TBOPUYECKHX CHOCOOHOCTEMH
0o0Oy4aromMxcsi, HABBIKOB WX CAMOCTOSITENIbHOW y4eOHOH  J1esTeNIbHOCTH,
OKCMEPUMEHTAJbHBIX W HCCIEAOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKM3HHU, TaK U B PO ECCHOHATBHON ACSITEbHOCTH;

3HaKOMHUT CO CHeuu(pUKON HAYYHOTO MBIIUICHUS, 3aKJIAJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi[ia HA €IUHCTBO MPUPOIBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TaroM B (GOPMUPOBAHUH €CTECTBEHHO--HAYYHOMH IPaMOTHOCTH 00YyUalOIINUXCs;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
-Hay4YHbIM 3HaHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B SKOJOTHYECKOE
00pa3oBaHue 00yJArOITUXCSI.

JlanHple HampaBieHUs B OOyYE€HUU XUMUU OOECIEUHBAIOTCS CHEIH(PHKOIM
colep)kaHus  ydyeOHOro mpeAMeTa, KOTOpBIM  SBISIETCA  MEJaroruyecku
allanTHPOBAHHBIM OTpa)KeHHEM 0a30BOI HAYKH XMMUHU Ha OIPEeIEHHOM JTarne eé
pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro o0Opa30BaHUS OPUEHTHUPOBAH Ha
OCBOCHHE OOYYarOIIUMHUCA CHCTEMbI MEPBOHAYAIBHBIX MOHITHH XWMHH, OCHOB
HEOPraHWYECKOM XHMMHUU U HEKOTOPBIX OTACNbHBIX 3HAYUMBIX MOHATHUN
OpPraHUYeCKON XUMHH.

CtpyKkTypa copepx aHHsl MpOrpamMMbl MO XUMHUHU C(HOPMHUPOBAHA HAa OCHOBE
CHUCTEMHOro mojaxofa k e€ m3ydenuro. CozieprkaHue CKIaJbIBA€TCS U3 CHCTEMBI
HOHSATHI O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE M CUCTEMBI MIOHATHI O XUMHYECKOM
peakuuu. OO0€ 53TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbl 110 MPUHLUILY
IOCTIeIOBATEIbHOTO PAa3BUTHUS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHHIA
pPa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUsI KaK OCHOBBI BCET'0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /1. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYCHUA O CTPOCHHUU aTOMA U XUMHYECKOM CBiA3HU,



— TpencTaBleHUd 00 DICKTPOJUTUYECKON NHCCONMAIUMA BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKU
MOJIyYE€HHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBLHO OT OJHOTO
YPOBHS K IpYroMY, BBIIIOJIHAS (PYyHKLIUU OOBSICHEHUSI U IPOTHO3UPOBAHHUS CBOICTB,
CTPOEHHUS M BO3MOKHOCTEW MPAKTHYECKOT0 NPUMEHEHUS U MOIYYEHHUS N3YYaeMBbIX
BEILECTB.

OcBoeHue mporpaMmbl IO XMMHH  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIIOIIEN HAYYHOW KapTHUHBI MHpPA B JIOTMKE
€€ CHCTEMHOM IPUPOJIbI, IEHHOCTHOTO OTHOIICHMS K HAyYHOMY 3HAHUIO U METOJIaM
NO3HaHUA B Hayke. M3ydyeHrne XMMHUU NMPOUCXOJUT C MPUBJICUYCHHEM 3HAHUA W3
paHee M3y4YEHHbIX y4eOHBIX npeameToB: «Okpyxarommid mupy», «buonorus. 5-7
Kiacce» U «Pusuka. 7 Kiacey.

[Ipy w3ydyeHMHM XUMUU MPOUCXOTUT (HOPMHUPOBAHHE 3HAHUN OCHOB
XMMHMUYECKON HayKH KaK 00JaCTH COBPEMEHHOIO €CTECTBO3HAHUS, NMPAKTUYECKON
NEATEIbHOCTH YEJIOBEKA M KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a71a4a
y4eOHOTr0 MpeAMETa COCTOUT B (POPMUPOBAHUU CHUCTEMbI XUMUYECKUX 3HAHUM —
BaXHEHUIINX (aKTOB, MOHITHH, 3aKOHOB ¥ TEOPETUYECKUX MOJIOKEHUH, TOCTYTIHBIX
0000111eHNIT MUPOBO33PEHUYECKOTO XapakTepa, fA3blka HAyKH, B MPUOOIIEHUH K
Hay4HBIM METOJAaM IO3HAHUS NPU U3YYEHUH BELIECTB U XMMUYECKUX PEaKLUi, B
(OpMUPOBAHNY U PA3BUTUH [103HABATEIbHBIX YMEHUI U UX IPUMEHEHUH B y4€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENbCKOM AEITETbHOCTH, OCBOCHUHU MPABHII
0€e3011acHOro OOpaleHMsI C BELLIECTBAMH B [IOBCETHEBHOM KU3HU.

[Tpu u3yueHun XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3HaYEHUE NpUOOpENN TaKue 1eNH, KaK:

— (¢GopMUPOBAHHE WHTEIUICKTyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHHOMY MPUHATHIO PELICHHH,

CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;



— HampaBJCHHOCTh OOYy4YeHHs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUE
o0yyJaronmxcsi K CaMOCTOATENbHON IO3HABATEIbHOW NIE€ATEIbHOCTH, HAyYHbIM
METOJaM TO3HaHMs, (OPMHUPYIOMIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrieueHne yCloBUi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLHI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYECHHE IS
Pa3IMYHBIX BUJIOB ACATEIBHOCTH;

— ((dopmupoBanue oOmeld (QYHKIMOHAIBHOW U  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCI€ YMEHHH OOBSCHATH M OLIEHWBATH SIBJICHUS
OKPY>KaIOIIIETO MHPA, UCIOJIb3Ys 3HAHWUSI U OIBIT, MOJYYEHHbIE MpPU HU3YUYEHUU
XUMUH, MPUMEHSITh UX TIPU PEIICHUH MTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYIOBOU
NEeSATEIbHOCTH;

— (QopmupoBaHue y oOOydaloolUXcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH 3SKOJIOTMYECKU
[eJIeCO00pa3HOr0 TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HEJIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOILIEH TPUPOAHON CPEbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Npoduiis W HANpaBICHHOCTU AAJIbHEUILIEro
oOydJeHwus.

OO111e€e Ynco 4acoB, OTBEIEHHBIX I U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHus, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B

HeJelo), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COIEPXAHUE OBYYEHUA

8 KIIACC

IlepBoHavajibHbIE XUMUYECKHE IOHATHS

[Ipenmer xumuu. Poiap XuMHuM B )KM3HU 4Y€JIOBEKAa. XUMHUSA B CHCTEME HAYK.
Tena u BemjectBa. DuU3MUECKUE CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSHUE
BemecTB. [loHATHE O MeTOnax Mo3HaHWS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CrnocoObl pa3eneHust CMeceil.

ATOMBI U MOJEKYJIbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuaeckast hpopmyia. BareHTHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOocUTeNbHas aToMHass macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOT0 3JIEMEHTA B COCIUHECHHH.

KomnuectBo Bemectsa. Moisb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBa,
MacChl M 4YHMCJIAa CTPYKTYpPHBIX eIuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

OU3NYECKNEe U XUMUYECKUE SIBIICHUSI. XUMUYECKasl peakus U €€ NpU3HaKHU.
3aKOH COXpaHEHHUs MacChl BelleCTB. XHUMHUUYecKHe ypaBHeHusa. Knaccuduxanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHHUS, 3aMEIICHIS, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOHU, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu 00paIeHus ¢ JJabopaTopHBIM 00O0PYOBAaHUEM, N3YUEHUE U OINMCAHUE
dbu3nueckux CBOMCTB 00pa3loB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPACTUpPAHHE caxapa B CTYTIKE,
KUIIEHWE U KOHJIEHCAlMsI BOJAbI) U XUMUYECKHX (TOPEHUE CBEUHU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONMCAaHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluid (pas3sioKeHHe caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3iioKeHHe TUIAPOKCHIA

menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE Keye3a ¢ pacTBopoM coiu meau (1),



U3Y4YEHUE CIOCOOOB Pa3/eieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILISALMSA, XpoMaTorpadusi, NpoBeeHue OUUCTKH MOBAPEHHOU
conmu, HaOMIOAEHHWE W  ONMUCaHHE  pe3yJbTaTOB  MPOBEAEHHUS  OIbITA,
WUTKOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MaccChl, CO3JAaHHUE MOJEJIEH MOJIEKYI
(ILIapOCTEPIKHEBBIX ).

BakHeimue npeacTaBuTe I HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — sneMeHT U mpocToe
BemecTBo. HaxoxxnaeHwe kuciaopoga B Ipupone, (PpU3MUECKHe U XUMHYECKHE
cBoicTtBa (peakiuu ropenus). Oxcupapl. [lpumenenune kuciopoga. CrocoObl
NOJIydeHUs] KUciopofa B JabopaTopuu W MpoMbllUIeHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTporHas MoAU(UKALNS KHUCIOPO/aA.

TernoBoit »hdEeKT XUMHUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPEakUud. TOIUIMBO: yrojb M METaH. 3arps3HEHue
BO3lyXa, yCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpoctoe BeuecTBo. Haxoxaenue Bogopoaa B NpupoJe,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA, TPUMEHEHHUE, CITOCOOBI ToTy4deHHs. KucmoTsl
U COJIH.

Mossipablii 00BEM Ta30B. Pac4€ThI 110 XUMUYECKUM YPAaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEIL
HacellieHHbIE M HEHACBIMIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBas 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBAHUSI.
Ponb pactBOpoB B npupojAe U B KU3HU 4esnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemuHennit. Oxcumsl. Knaccudukarms
OKCHJIOB:  cojieoOpasyrome  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HeconeoOpazyromue. Homenknatypa oxcuaoB. @Du3nmveckue HU XUMHUYECKHE

cBoMcTBa OKCUIO0B. [lomydyeHne okcuIoB.



OcHoBanus. Krnaccudukamuss ocHOBaHUM: MIENOYM M HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3UYECKME U XUMHUYECKUE CBOMCTBA
ocHoBaHMM. [losmyuenne ocHOBaHMI.

Kucnotel. Knaccudukarnus kucior. HoMenknatypa kuciaor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaimoB H. H. bekerona.
[lonydeHnue KUCIIOT.

Conu. Homenknatypa coseil. @U3n4eckue U XMMUYECKUE CBOMCTBA COJICH.
[lonydenue cosen.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHUI.

Xumuyeckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUSI KUCIOPOAa B BO3AYyXE, MOJYUYCHHUE,
cobupaHue, paclio3HaBaHHE W M3y4YEHUE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
IpeKpaIieHus ropeHus (moxxapa), 03HaKoOMJIEHUE ¢ 00pa3IaMy OKCHJIOB U OTTMCAHNE
WX CBOMCTB, TMOJlydeHHE, COOMpaHHE, paclo3HAaBaHUE U U3YUYEHHUE CBOMCTB
BOJIOpoJia (ropeHue), B3aumo/ieiictsue Bogopoaa ¢ okcuyoM meau (II) (BozmoxkHO
WCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOIEHUE 00pa3II0B BEIIECTB KOJIUYECTBOM
1 ™Monb, ucciregoBaHMEe OCOOEHHOCTEH pAacCTBOPEHUSI BEIIECTB C Pa3IUYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEN
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJABI C MeETaulaMu (HAaTpHEM H
KaJibllieM) (BO3MOXKHO UCIIOJb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3Ii0B HEOPTAHMYECKUX BEILIECTB PA3IMUHBIX KJIACCOB, HAOJIOICHUE N3MEHEHUS
OKpPACKH UHJAUKATOPOB B pACTBOPAX KUCIIOT U IIEI0UYEH, U3YUYEHUE B3AUMOIAEUCTBUS
okcuna meau (II) ¢ pacTBOopoM CepHOM KHUCIOTHI, KUCIOT C METAJIAMU, PEaKIIUM
HEeUTpanu3aiuy, MOJyYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJHOIO
MeTaJula JPYTUM U3 PacTBOPA COJIM, PEIICHUE YKCIEPUMEHTAJIBHBIX 3a/1a4 110 TEME

«BakHenmme Kaacchl HEOPTaHUYECKUX COETUHEHNID).



IHepuoauueckuii 3axkoH u Ilepuoanyeckasi cucreMa XUMHYECKHX
iemeHnToB JI. U. MenaeneeBa. CrpoeHue aroMoB. XHMHYECKasi CBSA3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KiIacCU(PUKALMKM XUMUYECKHX dJeMeHTOB. [lonsitue o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIHI,
raJIOTeHbI, HHEPTHHIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yroT aM()OTEpHBIE OKCHUIBI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuoaHas u JiauHHoniepuoaHas ¢popmsl [lepruoandeckoit
cuctembl xumudeckux siemeHtoB . M. Mengeneesa. Ilepuonbl W rpynibl.
OU3NYECKNN CMBICI NOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[lepnogumueckon cucremnl [[. 1. MenneneeBa. XapakTEpUCTUKA XUMHYECKOIO
AJIEMEHTA 10 €ro MoJIokeHuto B [lepunognueckoi cucreme 1. Y. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoguueckoil CUCTEMbI XUMHYECKHX
DJIEMEHTOB Ul pa3BuTusd Hayku u npaktuku. . WM. MenneneeB — yd€Hbli u
IpaKIaHUH.

Xumuyeckasi cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 31EMEHTOB. FIOHHAs CBSI3b.

Crenenp  okucneHus. OKUCIUTEIBbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iporniecchl OKucCIeHUsI U BOCCTaHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHue oOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCHUCTBHE
TUJIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIMBITOB,
WUTKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN

(ropeHue, peakuy pasoKeHHsI, COETUHEHU).



Mescnpeomemmuwie ceaszu

Peanuzanus MeXnpeIMETHBIX CBs3ed MpU HU3YYEHUM XMUMHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMIOJb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
HNOHSTUN, TaK U NOHATUH, SBJSIOUIMXCS CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LIMKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, KiIacCupuKauus, NEPUOAUYHOCTb, HAOIIOJIEHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHE.

®dusuka: maTepusi, aTOM, MEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIBI,
PaAMoOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUH 3apsisi, BEIIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSHUE BEIECTBA, ra3, (PU3MUYECKHUEe BETUYMHBI, EIUHHIIBI
U3MEPEHMSI, KOCMOC, IIIaHEThI, 3BE3/1bl, CoNHIIE.

buonorus: ¢porocuntes, qpixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPOIbI, OJIE3HBIC
UCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHYECKasi peaKus

[lepnognueckuit 3axoH. Ilepuoguyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB
XMMHMUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOOB, KAIHsI, KaJbLUI U UX COSIUHEHUN
B COOTBETCTBHM C IIOJIOKEHHMEM 3JeMeHTOB B llepuoguueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBA: BHUABl XUMHUYECKOW CBSI3U. THIIBI KpUCTAIIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMUYECKON CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBa BEUIECTB, OTHOCSIIMXCSA K Pa3Iu4HbIM KjaccaM HEOPraHWYECKHX

COCI[PIHCHPIﬁ, ICHETUYCCKAA CBA3b HCOPTraHNYCCKHUX BCIICCTB.



Knaccudukanus XuMHUUeCKUX peakUil 0 pa3IuYHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BELIECTB, M0 TEIIOBOMY 3(¢deKTy, 1o
U3MEHEHUIO CTENEHEH OKHMCIIEHHS XUMHUYECKUX 3JIEMEHTOB, [0 OOpPaTUMOCTH, MO
Yy4acTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIUH, TEPMOXUMHUUECKHE
YpaBHEHUS.

[TonsiTue o ckopoctu xumudeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakuusx. IIoHATHEe O rOMOreHHBIX U IreTepOTreHHBIX
peakuusx. [lonsatue o xkaramuse. [lonstue o xumMudeckoM paBHoBecuu. PakToOpHI,
BIMAIOIIAE HAa CKOPOCTh XHMHMUYECKOW PEaKIMM M II0JOKEHHE XUMHUYECKOIO
PaBHOBECHSI.

OKHCANTENPHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLMU,  JAJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOM ~ pEaKLUu. CocraBnenue YpaBHEHUN
OKHCIIUTEIIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCHOJIB30BAHHEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 2IEKTPOIIUTUYECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HENIEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3M IHCCOLMALMU BELIECTB C Pa3IMYHBIMM BUIAMHU
XxUMHuecKol cBsi3u. CreneHs aucconranuy. CUabHbIE U CIIa0bIe IIEKTPOJIUTHI.

Peakiiun nonHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpAaIEHHbIE HMOHHBIE YypaBHEHHsA peakuuid. CBoiicTBa KHUCIOT,
OCHOBAHUH U COJIEH B CBETE NPEJICTABICHUN 00 3JIEKTPOIUTUUECKON TUCCOLMALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHATHE O THApONIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W ammasa), CIO0XHBIX BEIIECTB
(x10puaa HaTpus ), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEAKIIUU OT
BO3JCHCTBUS  pa3iMYHbIX (PAKTOPOB, HCCIEIOBAHHE AIIEKTPOMPOBOIHOCTU
pacTBOPOB BEUIECTB, ITpoOLiEcCca JUCCOLMALIMY KHCIIOT, IIEJI0YEH U coseil (BO3MOKHO
UCIIOJIb30BaHUE BUJECO MATEPUAIOB), IPOBEJIEHUE OIBITOB, WILIIOCTPUPYIOLINX

OpU3HAKKW TPOTEKAaHUS peakiuii HOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,



BbIJICJICHUE Ta3a, 0Opa30BaHUE BOJIbI), OIbBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUN (TOpeHHe, pPEeaKluu pPa3ioKEHUs,
COCIMHEHMSI), PpACIIO3HABAHWE  HEOPraHMYECKMX  BEUIECTB C  IOMOLIBIO
KA4EeCTBEHHBIX PEaKLIN HA MOHBI, PEHIEHUE SKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTtanibl u MX coeAMHEHUSA

OOmast xapaktepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUSI AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHre W (PU3NYECKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA PUMEPE XJI0pa (B3aUMOIEHCTBHE
C MeTajulaMH, HeMeTaylaMH, IejaodaMu). XjopoBoaopon. ComsiHas KHUCIIOTa,
XUMUAYECKUE CBOWCTBA, MOJIydeHUE, NpuMeHeHue. JleiicTBue xjopa u
XJIOPOBOJOPO/Ia HA OPTAHU3M Y€EJIOBEKa. BakHENIIINE XTOPUABI U UX HAXOXKICHHUE B
MIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CtpoeHne u ¢u3NYeCKue CBOMCTBA
MPOCTBHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(MUKAIIMU KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUE, PU3NYECKUue U
XUMu4Yeckue cBorcTBa. OKCUABI CEpbl KaK NMPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (0011IMe KaK MpeCTaBUTENs
KJlacca KHUCIOT M crenuduieckue). XUMHUUECKUE PEaKlMH, JiekKallue B OCHOBE
IPOMBIIIUIEHHOTO Croco0a MOJy4yeHus CcepHOM Kuciotbl. [IpuMeHenue cepHoOu
kucnoTbl. CONMM CEepHOM KHUCIOTHI, KayeCTBEHHAs peaklus Ha CylIb(aT-uoH.
Haxoxnenue ceppl M €€ COCAUMHEHUN B IpUpojac. XUMHUYECKOE 3arpsi3HCHUE
OKpY>KaloIlled CpeAbl COCIMHEHUSIMU cepbl (KUCJIOTHBIE [OXIU, 3arpsi3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALLCHHUS.

OO0mmast xapakTepucTuka 3J1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPHUPOJIE,
dusnyeckue u xuMudeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
bu3znuecKkue 1 XuMUYECKUE CBOMCTBA, MOJlydeHHe U mpuMmeHeHue. Coaum aMMOHus,

ux (1)H3H‘-I€CKI/IC N XUMHYCCKUC CBOﬁCTBa, IMPUMCHCHHUC. KauecTBennas peaKnus Ha



MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydyeHue, (PU3nYecKue U XUMUYECKUE
CBOMCTBa (0OIIME Kak TpPEACTaBUTEN Kjacca KHUCIOT U crenuduyeckue).
Hcnonb30BaHuEe HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPAJIbHBIX YI0OPEHU.
XUMHUECKOE 3arps3HEHUE OKPY KAIOIIEH Cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3ayXa, MOYBBl M BOAOEMOB). Docop, amIoTpONHbIE
monupukamu pocdopa, guzndeckue u xummuueckue cporictsa. Oxcun ochopa
(V) u dochopnas kucnora, puznueckne ¥ XUMHYECKUE CBOMCTBA, MOJIyUEHHE.
Hcnonp3oBanue (hochaTtoB B KauecTBE MUHEPATBHBIX YA0OPEHUH.

Oo6mast xapakrtepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHMS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIEHUS. YTIIepO, AJTIOTPONHbIE MOIU(DHUKALIUY,
pacrpocTpaHeHHe B MpUpoze, pusnueckre U XMMHUIECKUe CBOMCTBA. AJCOpPOIIHS.
Kpyrosopor yrinepona B mnpupoae. Okcuipl yriepoaa, uUx (Qumyeckue u
XUMHYECKHE CBOMCTBA, JEWCTBUE Ha JKHUBbIE OPraHMW3Mbl, TOJYyYEHHE H
IpPUMEHEHUE. DKOJIOTMUYECKUE MPOOJIEMBI, CBSI3aHHbIE C OKcHIoM yrieponaa (IV),
runoTe3a TI00ATbHOrO MOTEIUIEHUS KIMMarta, MapHUKOBBIM 3¢ dexT. YroiabHas
KACIOTa U €€ Ccolu, UX (PU3UYECKHEe W XUMUYECKUE CBOMCTBA, MOJy4YEHHE U
npumeHenue. KadectBeHHass peakiusi Ha KapOoHaT-voHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO3AHCTBE.

[TepBoHayanbHbIe MOHATHSA 00 OPraHUYECKUX BEUIECTBAX KakK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TAHOJI, INIMIIEPUH, YKCYCHAsl KHCIIOTA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (yrojib, NPUPOIHBIM Tra3, HEPTH),
MPOAYKThI WX TepepaboTku (OEH3MH), WX POJb B OBITY U IPOMBIILICHHOCTH.
[ToHsiTHE O OMOJNOTMYECKH BaXKHBIX BEILIECTBAX: JKUPAX, OeJIKaxX, yriIeBoJiax — U UX
poIM B OKM3HM 4YeloBeka. MarepuanbHO€ €AMHCTBO OPraHUYeCKHX H
HEOPTaHUYECKUX COEJIMHEHUN.

Kpemumuii, ero ¢Qusmueckne M XUMHUYECKHE CBOWCTBA, MOJY4YEHHE U
npuMmenenue. CoequHeHus: KpeMHUs B ipupoje. OO1iue mpencTaBieHust 00 OKCUae
kpemuus (IV) u xpemuueBoit kucinore. CUIMKaThl, UX KCIOJIb30BaHUE B OBITY, B

IMPOMBIINIJICHHOCTH. Baxneiiue CTPOUTCIIbHBIC MaTCpHaJIbl. KEpaMHKa, CTCKIIO,



IIEMEeHT, OeToH, kene300eToH. IIpobOiembl 6€30macHOrO0  UCIOJIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHue 00pa3O0B HEOPTAHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IPOBEJCHNE KAaUeCTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOIIOJEHIE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTPaXKarolue (QPU3NYECKUE M XUMUYECKHE CBOMCTBA
raJIOTeHOB M WX COEIMHEHUN (BO3MOXKHO HCIIOJb30BaHUE BHUACOMATEPUATIOB),
03HAKOMJICHHE ¢ 00pa3iaMu XJIOPUAOB (TaTOre€HUI0B), O3HAKOMJIIEHHE ¢ 00pa3liaMu
ceppl M €€ COEIUHEHUAMH (BO3MOXHO HCIIOJIb30BAaHUE BUAECOMATEPUATIOB),
HaOJII0IeHUE TIpoliecca O0YTIMBaHUA caxapa Moj IeMCTBUEM KOHIIEHTPUPOBAHHOU
CEPHOI KUCIIOTHI, U3y4Y€HNE XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIOTHI,
IIPOBE/ICHNE KAaU€CTBEHHON PEAKIMU Ha CyJib(aT-uoH U HAONIIOCHUE MPU3HAKa €€
NPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3UYECKUMHU CBOMCTBaMH a3o0t1a, (ocdopa M uX
COeTMHEHMUH (BO3MOXKHO HCIIONIb30BAaHUE BUECOMATEPHATIOB), 00Opa3aMi a30THBIX
u hocopHBIX ynOOpeHUH, MoTyuYeHue, coOupaHue, pacro3HaBaHUEe M H3y4YeHUE
CBOICTB amMMHaKa, MpPOBEJCHHE KAYECTBEHHBIX pEaKUWMid Ha HOH aMMOHHUS U
dbochar-uoH W H3yuyEeHHE TPU3HAKOB MX MPOTEKAHUs, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOW KHCIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHANIOB), H3Y4YCHHE MOJeNeld KpPUCTAIMYECKHX PEIIETOK anMasa,
rpadura, dysiepeHa, O3HaAKOMJIEHHE C MPOLIECCOM aJCOpPOIMU PaCTBOPEHHBIX
BEIIECTB AKTMBHUPOBAHHBIM YTIAEM U YCTPOWCTBOM MPOTHBOrasa, IMOIy4YeHHE,
coOupaHue, pacro3HaBaHUe U HU3yUY€HHE CBOMCTB YTJIEKHUCIIOIO rasza, MpoBeJICHUE
KaueCTBEHHbIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUEHHE MPU3HAKOB UX
OPOTEKaHUsl, O3HAKOMJICHHE C MPOAYKIHMEeH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre 3KCIEepUMEHTANbHBIX 3a/lady Mo TeMe «BakHeliline HeMeTayuibl U UX
COCTUHEHUSI.

MeTtasibl 1 MX COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU

ux nonoxenus B Ilepmommueckon cucremMe xumudeckux dsiemeHToB /J[. U.



MenpneneeBa u crpoeHus aTroMoB. CTpoeHue meramuioB. Metaimmyeckas CBA3b U
METAJIMYECKAss ~ KpPUCTaJUIMYECKass  PEemETKa.  DIEKTPOXUMUYECKUH  psil
HaNpsOKEHUN MeTayioB. OU3NYECKUe U XUMUYECKHe CBOMCTBA MeTayioB. O6iiue
CrocoObl ModydyeHuss MeTauioB. [loHsATHE O KOpPpO3UM METauioB, OCHOBHbBIE
CIOCOOBI 3aIMUTHI X OT KOoppo3un. CIuiaBsl (CTajb, YyTYH, JIOPATIOMUHUN, OpOH3a)
¥ X IPUMEHEHHUE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounble MeTambl: MONOXKEHUE B [lepruonnueckoil cucTeMe XMMHUYECKUX
anemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXKJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kamus). OKcuabl u
TUAPOKCUABl HAaTpusi W Kaius. [IpuMeHeHWe IEeNOYHbIX METAIOB MU HX
COCIUHEHNN.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMH: IIOJIO)KEHHE B
[lepnoguueckon cucreme xuMmuueckux aaneMeHToB /. 1. MeHnneneeBa, ctpoeHue ux
aTOMOB, HAXOXKJAEHNE B nIpupoe. Pu3ndecKkne 1 XUMUYECKHE CBOMCTBA MarHus 1
Kanblus. Baxknelme coeuHeHus Kaablus (OKCHUI, TUAPOKCHI, colin). KEcTkocTh
BOJIBI U CITOCOOBI €€ YCTpaHCHHUS.

AJIFOMUHHI: TI0JI0keHUE B [leproandeckoi cucTeMe XMuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aroMa, HaxoKaeHUE B mpupone. Pusnyeckue u
XUMHYECKHE CBOICTBa amoMUHUsA. AMGPOTEpHbIE CBOICTBA OKCHIA U THAPOKCHUAA
AITFOMHUHMUS.

Kenezo: nonoxenne B [leproguueckon cucteMe XuMHUYECKUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aTOMa, HAXOXAeHHWEe B mnpupone. dusznueckue u
XUMHUYECKUE CBOMCTBA xene3a. Okcuibl, rTuApoKcuabl U coiu xenesa (1) u sxenesa
(IIT), ux coctaB, CBOICTBA U MOTYyYECHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C o00pa3laMd MeTauIOB U CIUIAaBOB, HMX (PU3MUECKUMHU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB  KOPPO3HMH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHAOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA

KaJIbLIUSl W HATpus C BOJOM (BO3MOXKHO HCIMOJb30BAHUE BHUACOMATEPUATIOB),



UCCJIeIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCa TOPEHUS Kelle3a B KUCIOPOJIe
(BO3MOXHO  HCIOJB30BAHME  BHUJIEOMATEPHUAJTIOB), IPU3HAKOB  MPOTEKAHUS
KA4eCTBEHHBIX PEaKIMii HA MOHbBI: MAarHUs, KalblIMsl, aIFOMUHUSA, ITMHKA, xkene3a (1)
u xenesa (II), menu (II), HaGmromeHWe W omMHMCaHWE MPOIECCOB OKpAIIUBAHUS
IJIAMEHU WOHAMHU HaTpWsl, Kajaus W Kaublus (BO3MOXXHO HCIIOIh30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEA0BaHNE aM(D)OTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHS 1
THIPOKCUJIA 1IMHKA, PEIICHHE HKCIIEPUMEHTANbHBIX 3a7a4 1o TeMe «Baxueiiue

MCTAJIZIbI 1 UX COCAMHCHUS).

XUMHUSA U OKPY/KAOLIas cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. IlepBas momoins npu
XUMHUYECKHUX OKOrax M OTPABIICHUSIX.

XHUMHUYECKOE 3arps3HEHUE OKpYXarolen cpenbl (mpeaenbHas JOIyCTUMas
KOHLIeHTpanus BeuecTs, aanee — [1JIK). Ponb xuMuu B perieHrn 3K0JI0rHYecKuxX
npooIieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE
MaTepHuabl).

Mesicnpeomemmnule cea3u

Peanu3anus MeXnpeaMeTHhIX CBA3EH MpU M3YYEHHMM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX ECTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO0I1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIH (PaKT, TUMOTe3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccupuKaluusg, NEePUOAUYHOCTb, HAOIIOIEHUE,
DKCHEPUMEHT, MOJEIMPOBAHUE, HW3MEPEHUE, MOJEIb, SBICHHE, NapHUKOBBIN

s peKT, TeXHOIOTUSI, MaTEPHAIIBI.



dwusuka: MmaTepus, aTOM, AIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU/I, H30TOIIBI,
PaMOaKTUBHOCT, MOJIeKYyJIa, AIIEKTPUIECCKUI 3apsi, IPOBOIHUKH,
MOJIyITPOBOJTHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
peméTKa, CIUIaBbl, (PU3NYECKUE BEIMYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/161, COMHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, IKOCHUCTEMA, MUHEPAIHHBIC
yA0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaJIbl, TOPHBIE TOPOIbI, TIOJE3HBIC

HCKOIIaCMbIC, TOIIJIMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHS IPOTPAMMBI OCHOBHOTO OOLIETO
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOU u
BOCIHUTATEIHHON AEATEIHLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUNCKUMU
COLIMOKYJIBTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, INPUHATBIMH B
oOmecTBe MpaBUjIaMHd M HOpPMamMH TIOBEJIEHUS W CHOCOOCTBYIOT MpolieccaMm
CaMOIIO3HAHUs, CAMOPAa3BUTHUS U COLMATN3ALMH 00YYarOINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAalOT  TOTOBHOCTh  OOYyYaOLIUXCS
PYKOBOACTBOBATbCSI CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTALUH H
pacIIMpeHe ONbITa AESITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuOoTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyyHOMY HAacJIEJUIO, NOHMMaHUs 3HAYEHUS XUMHUYECKOM HAyKH B JKU3HHU
COBPEMEHHOT'0 OOIEeCTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOM HH(OpmManueil o
NEPEIOBBIX JOCTHKEHUSX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XHMMH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaKIaHCKOI0 BOCTIMTAHMS

IOPEICTaBICHUS O COLMAJBHBIX HOPMax M IpaBUaX MEKIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHHUKATHUBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO
IOJIE3HOH,  Y4eOHO-MCCIEA0BaTEIbCKOM, TBOPUYECKOM W JAPYrHX  BUAaX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM MAESITENbHOCTH MpPH
BBIMIOJTHEHUM Y4E€OHBIX, IMO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHUYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMMOIIOMOIIY B MPOIIECCE 3TOM yueOHOM! e TEeNbHOCTH, TOTOBHOCTH OLICHUBATD
CBOE TOBEICHUE W IOCTYIKH CBOMX TOBAPUIIEH C MO3ULMHU HPABCTBEHHBIX U

IMPpaBOBBIX HOPM C y‘{éTOM OCO3HaHUA HOCJICI[CTBI/Iﬁ IMOCTYIIKOB,



3) HEHHOCTH HAYYHOT' 0 NO3HAHUA:

MHUPOBO33PEHYECKHE MPE/ICTABICHUS O BEIIECTBE M XMMHMUYECKOW pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTaBJISIIOLIUE
OCHOBY ISl IOHUMAaHUS CYIIHOCTH HAay4YHOM KapTUHBI MHpa, MPECTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHUPOJbI, B3aMMOCBS3SIX YEIOBEKa C
MIPUPOJHOM CPEIOU, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO03HABATEJIbHbIE MOTUBBI, HAIIPABJICHHBbIE HA MOJYyYE€HHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMbIE IS OOBSICHEHWS HAOIIOJAEMBIX IMPOIECCOB W SIBJICHUM,
M03HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl € Y4YeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATYPOH, JOCTYMHBIMH TEXHHUUYECKHUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpPEC K OOYYCHHIO W TIO3HAHUWIO, JHO003HATEIHHOCTh, TOTOBHOCTH U
CHOCOOHOCTP K  €aMOOOpa30BaHHIO, TMPOEKTHOM M HCCIEeI0BaTEIbCKON
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOODY HANPABIEHHOCTH M YPOBHSA OOyueHUs B
JIaTbHEHIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 >KW3HM, OCO3HAHWE MOCIEACTBHHA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIMOTPEOJICHUS aTKOT0sl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJIO/IEHNUs TIpaBWUJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMUYECKUMU BEIIECTBAMU B OBITY U pEabHON KU3HH;

5) Tpy10BOI0 BOCIIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3yUEeHUIO Tpodeccuii u Tpya pa3IngHOTO Poja,
yYBa)XEHUE K TPYAY U pe3yjbTaTaM TPYI0BOM JI€SITEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUST  TPEIMETHBIX 3HAHWHW 1O  XWMHH, OCO3HAaHHBIH  BBIOOD
WHIUBUTYyIBHON TPACKTOPUHU MPOAOIKEHUS 00pa30BaHUs C YIETOM JTHYHOCTHBIX

HHTCPCCOB U CIIOCOOHOCTH K XUMUU, O6HI€CTB€HHBIX HHTCPCCOB U HOTpC6HOCT€I>’I,



yCHEMHOW Npo(heCcCHOHATIBHON AESATEIbHOCTU U Pa3BUTHSI HEOOXOIUMBIX YMEHU,
TOTOBHOCTb a1alITHPOBATHCS B IPO(PECCHOHANIBHOI cpee;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMA:

HKOJIOTUYECKU LIETIECO00pa3HOE OTHOLIEHHUE K IPUPOJIE KAK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBaHUS, NOHMMAaHUE LUEHHOCTH 3J0POBOTO U
Oe3omacHOro o00pa3a KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nYeCcKOMy M IICUXHYECKOMY 3/10pPOBbIO, OCO3HAHUE LEHHOCTU COOJIIOJECHUS
paBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BELIECTBAMHU, a TAKKE B CUTyaIUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH NMPUMEHSATH 3HAHUS, MOJIy4YaeMble IPU U3YYEHUU XUMMH, IS
pemenus 3a1a4, CBA3aHHbBIX C OKPYKaIOLIEH IPUPOIHON CPENOH, JIs ITOBBILIECHNUS
YPOBHSL ~ 3KOJIOTUYECKOW  KYyJIbTypbl, OCO3HaHHS TJ00aJIbHOIO  XapakrTepa
HKOJIOTUYECKUX MPOOJIEeM M MyTeW MX pPEUICHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOM U COLMAJILHOM MPAKTUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wmeTanpeIMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAYMMBIE IS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATH (3aKOH, TEOPHSl, TPUHLIHII,
runore3a, ¢GakT, cucTeMa, TMPOIEcC, OJKCIEPUMEHT U Jpyroe.), KOTOpbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX IpEeIMETax M IO3BOJIAIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU
Hay4yHOW KapTHMHE MHUpa, U YHUBEpCaJlbHble yueOHbIE 1eHCcTBUA (IIO3HABATENbHBIE,
KOMMYHUKATUBHbBIE, PETYJISITUBHBIE), KOTOpbIE OO0ECHEYMBAIOT (HOPMUPOBAHME
TOTOBHOCTU K CaMOCTOATEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO y4eOHOM
NESATEIbHOCTH.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS

ba3oBble jornyeckue aeicTBus:

YMEHUSI HCIOJB30BAaTh NPHUEMBI JIOTHUECKOTO MBIIIIEHUS IIPU OCBOCHUU

3HAHMU: pPaCKpbIBATh CMBICII XHUMHYCCKHUX TTOHSITUI (BBII[CJIHTB X XapaKTCPHBIC



MPU3HAKHU, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/EIbHBIX (PAaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 11 KIACCH(PUKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHaBJIMBATh MPUYMHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH H3Y4YEHUS,
CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHIYKTUBHBIE, JE€AyKTUBHBIE, IO aHAJIOTHH),
JIeNIaTh BBIBOBI M 3aKITFOUCHUS;

YyMEHHME TPUMEHSATH B TIPOIECCEe IO3HAHUS TOHATUSA (NIPEeIMETHhIC U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIEC) MOJIENIU, UCIIOJIb3yEMbIE B XUMHUH,
npeoOpa3o0BbIBATh MIUPOKO MPUMEHSIEMbIE B XMMUU MOJICIbHbIE TTPEACTaBICHUS —
XUMUYECKUH 3HaK (CMMBOJ DJIeMEHTa), XuMudeckas (opMmyna W ypaBHEHUE
XUMUYECKON PEAKIUU — MPU PEIICHUN y4eOHO-TI03HABATEIBHBIX 3a/1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISIBISATh U XaAPAKTEPU30BATH CYIIECCTBEHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIUM,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBS3UM U
MIPOTHUBOPEYHS B U3yUAEMbIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciieoBaTeIbCKue JeiCTBUA:

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4€CTBE HHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI JIsl JOPMUPOBAHUS THUTIOTE3HI IO MPOBEPKE
MPAaBWIBHOCTH BBICKA3bIBAEMBbIX CYKIICHUM;

NpUOOpPETEHUE OMbITa 0 IUIAHUPOBAHUIO, OpPraHU3aIllMd W IPOBEICHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOMaTh 3a XOJO0M IMporiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 pe3yibTar, (opMyJIUpoBaTh 00OOIIECHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MPOJIETaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATH WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TOJyIaeMYI0 U3 Pa3HbIX HCTOYHUKOB

(Hay4yHO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHbIC



nocobusi, pecypcel WHTepHETa), KpPUTHUYECKH OLEHHUBATH MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(DOpMAIHIO;

yMEHUE TPUMEHSTh Pa3IUYHbIE METOJbI U 3aIPOCHI NIPU TOUCKE M O0TOOpE
uH(OpPMAIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX MJi BBINOJHEHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 ONPENCIEHHOTO THITA, TPUOOPETEHUE ONBITA B
00JlaCTH  MCTOJIB30BaHUS  WH(OPMAITMOHHO-KOMMYHUKATHUBHBIX — TEXHOJIOTHA,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIIbHYIO ()OpMY MpeICTaBIeHUs HHHOPMAITIH U
WUTIOCTPUPOBATh peIllaeMble 3aJayll HECIO0XXHBIMH CXEMaMH, JAuarpaMMaMu,
apyrumu opmamMu rpaduku U UX KOMOWHAIUSIMU,

yMEHUE UCIIOJIb30BaTh W aAHAJIM3UPOBAThH B TIpolecce Yy4YeOHOW U
UCCJIeI0BATENLCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIhCKOTO XO3SHCTBA W TPAHCIIOPTAa HA COCTOSIHUE OKPYXKAIOMIEH MNPUPOTHON
CpEIIbI.

KoMMyHMKAaTHBHbBIE YHUBepPCcAJIbHbIE YueOHbIe NeiCTBHA:

YMEHHS 33]1aBaTh BOMPOCHI (B XO€ haiora v (Win) IUCKYyCCUH) IO CYIIECTBY
o0cyxaaemMoil TeMbl, (QOPMYIMPOBATH CBOM MPEHJIOKEHHUS OTHOCUTEIBHO
BBITIOJTHCHUS TIPEIJIOKEHHOM 3a1a4H;

YMEHUSI  TPEJCTaBISATh  TOJYYCHHBIC  pPe3yJbTaThl  IMO3HABATEIHHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTAIHUI0
pPE3yIbTATOB BBHITIOJHEHUS XHUMHYECKOTO JKCIIEPUMEHTa (J1a0OpaTOPHOTO OIIBITa,
1abopaTopHOI pabOTHI MO KCCIIEIOBAHUIO CBOWCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTpYJHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
MO3HABATEILHOW W HMCCJENOBAaTEeIbCKOW  JCATEIBHOCTH TPU  PEIICHUU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uiuid (00CyX)aeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICHCTBUW, OMpEIEICHUE KPUTEPUEB IO OICHKE KadecTBa
BBITIOJTHEHHON paboOThI U APYTHE).

PerynsiTuBHbIC YHMBeEpCAJbHbIe y4eOHbIe NeHCTBHA:



YMEHHE CaMOCTOSITENIBHO ONPENENATh LEIU ACITEIBHOCTH, IUIAHUPOBAThH,
OCYILIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUs YUeOHBIX U
IIO3HABATEJIBHBIX 337a4, CaMOCTOSITENIBHO COCTAaBIATh WM KOPPEKTUPOBATH
NPEAVIOKEHHBIM AJITOPUTM  JIEMCTBUM TPHU  BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJy4YEHHUs! HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBHE IOJYYEHHOI'O pe3yJibTaTa 3asBICHHOW LENH, YMEHHE
MCIIOJIB30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, PEJIaracMbl€ B YCIOBUHU 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pE3yJbTATOB 10 OCBOEHUIO 0053aTEIBHOrO
COJIep’KaHus, YCTAHOBJIIGHHOTO JaHHOW (enepanpbHOl paldouell mIporpaMmMmoi,
BBIJIEJISIFOT: OCBOEHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
NEUCTBUN, CcHenupUIecKue I MpeAMETHOM o0nacT  «XUMUsS», BUIBI
JNEATENIBHOCTH MO  IIOJYYEHWI0 HOBOIO  3HAaHWs, €r0  HHTEpIPETallNH,
IpeoOpa30BaHUIO U NPUMEHEHHUIO B Pa3IMUHBIX YUEOHBIX U HOBBIX CUTYyaLUsX.

K koniy oOyudenus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y 00yYAIOIIUXCSl YMEHUI:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHMX IOHSATHW: aTOM, MOJEKYJA,
XUMHWYECKUN JJIEMEHT, NMPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(ogHOpOJHAs M HEOJAHOPOJHAs), BaJJIEHTHOCTb, OTHOCUTENbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBast 10J1s1 XMMUYECKOT0 JIEMEHTA B COEUHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHUCJIOTa, OCHOBAaHME, COJIb, AJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKas peakius, Kiaccu(uKauus peakuuil: peakiuu
COCIMHEHMsI, PEaKUMM pa3JIOKECHUsS, PpEaKUUM 3aMEUICHUs, pEeaKuuu
oOMeHa, 9K30- ¥ SHAOTEPMHUECKHUE PEaKINH, TEIUIOBOM 3 (deKT peakiuu,
SJIPO aTOMa, SJIEKTPOHHBIH CIIOM aTOMa, aTOMHasi OpOUTAaIb, paJlyC aToMa,

XUMHUUYCCKasA CBA3b, IIOJIAPHAA W HCIIOJIIpHasA KOBAJICHTHAA CBA3b, HOHHAs



CBSI3b, WOH, KaTHOH, AaHWOH, pPAaCTBOP, MaccoBas JOJi1 BEIIECTBA
(MpoueHTHas: KOHLIEHTpaIusi) B PacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX [MOHSITUA U
MIPUMEHSTh 3TU OHATHUA MPU ONMMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIP30BAaTh XUMUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHECHUN XMUMHUYECKUX PEAKIUN;

ONpEeNENsATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENeHb  OKHCIICHHWS  DJIEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIAcCy COEOUHEHHN IO
dbopmynam, BHUJ XUMUYECKOHM CBsI3M (KOBaJGHTHAass W MWOHHAas) B
HEOPraHUYECKUX COCTUHCHUSX;

packpbiBath cMmbIica Ilepuommueckoro 3akona JI. WM. Mengaeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJoxkeHus B [lepuoamueckoil cucreme,
3aKOHOB COXPaHEHHsI MacChl BEIIECTB, NMOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTajpo;

OMKCHIBaTh M XapakTepu3oBaTh TaOIMuHyro ¢opmy Ilepronnyeckon
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iIv4yaTbh TMOHATHS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabmune «llepuognueckass cucrema xumudeckux snementoB J[. .
MenpneneeBay € YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS AaTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij siapa, o01ee YUCIIOo FIEKTPOHOB U
pacrpeeseHue Ux Mo 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YKCIy W COCTAaBY YYAaCTBYIOIIMX B PEAKIUU

BEIIECTB, [0 TETJIOBOMY 3PPEKTY);



e XapaKTepU30BaTh (OIMHUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMCAHUE PUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHMM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKaHHUd XWMHYECKHX [PEBpALICHUN B
pa3IUYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa MO (opmyse COeqUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMUYECKOUN peaKIuu;

e IPUMEHATH OCHOBHBIE ONIEPALIMN MBICIUTEIBHON AEATENBHOCTHA — aHAIIU3 U
CUHTE3, CpaBHEHHE, O00OOIIeHHE, CHCTeMaTH3alUI0, KIacCHU(pUKALHIO,
BBISIBJICHUE MPUYMHHO--CJIEACTBEHHBIX CBSA3€H — ISl M3Y4YEHUsI CBOICTB
BEIIECTB M XHMHYECKUX pEaKLUi, ECTECTBEHHO-HAYYHbIE METO/bI
NO3HAHUA — HAONIOIEHHE, W3MEpEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN);

e CIEAO0BaTh IPaBUJIaM MOJIb30BAHUS XUMUYECKOH MOCY 101 U T1a00paTOPHBIM
o0opysOBaHHEM, a Takke NpaBHiaM oOOpallleHusi C BEIIeCTBAMU B
COOTBETCTBUM C HHCTPYKIMSIMH II0 BBINOJHEHUIO JabOpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa U KHUCIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C OMNpPECIEHHON
MacCoBOM [10Jieil pacTBOPEHHOIO BEUIECTBA, IJIAHUPOBATh U MPOBOJIUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IEIOYEd U
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JIakMyc, GpeHoadTanenH, METUIOPaHXK
U IpyTue).

K koniy oOydenus B 9 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUI:
e PAacKpbhIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX TMOHSATHUH: XUMHUYECKUN

9JICMCHT, 4aTOM, MOJICKYJId, HMOH, KAaTHOH, AHMOH, IIPOCTOC BCUICCTBO,



CJIIO)KHOE BELIECTBO, BAJICHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTEIIEHb
OKHCJIEHHUS, XUMUYECKasl PeaKIysi, XUMUUYECKasl CBs3b, TEIUIOBOM 3 (DeKT
peakuuu, MOJb, MOJSIpHBIM  00BEM,  PAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHL, JJIEKTPOJIMTHYECKAsT IUCCOLMALMSA, PEAaKIUd HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE paBHOBecHe, oOpaTUMble H
HEOOpaTUMbIE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKUCJIUTENb, BOCCTAHOBUTEID, OKUCIIEHUE U BOCCTAHOBIICHHE, AJIJIOTPOIIUS,
aMm(pOTEepHOCTH, XUMHYECKas CBSI3b (KkoBajyeHTHaA, WOHHAs,
MeTaJIJINYecKast ), KpUucTajsinueckas peléTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHYECKOM pPEAaKLUHU, NPENEIbHO JOIyCTUMas KOHUEHTpaLus
ITJIK BemiecTBa;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMMYECKUX TIOHATHM U
IIPUMEHSTDH 3TH NOHATHUS NPU ONMCAHUM BEILECTB U UX MPEBPALLCHUM;
UCIIONIb30BAaTh XMUMHUYECKYI0 CHMBOJHKY JJsi COCTaBlIeHUS (HOpMyI
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIINA;

ONPENEIIATh BAJICHTHOCTD M CTEIEHb OKUCIICHNS] XUMUYECKUX JJIEMEHTOB B
COCIMHEHMSIX Ppa3JIMYHOTO COCTaBa, IPUHAMJICKHOCTb BEIIECTB K
onpeAenéHHOMY KJIacCy COEIMHEHUi 1Mo ¢GopMmynnaM, BHI XUMHUYECKOU
CBA3M (KOBaJ€HTHas, MOHHAs, METAJUIMYECKAas) B HEOPraHUYECKUX
COEIMHEHMX, 3aps/l MOHA 110 XUMHUUYECKON (Qopmysie, XapakTep cCpenbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUN, TUI KPUCTAIIINYECKOU
pPEETKN KOHKPETHOI'O BEIIECTBA;

packpsiBath cMbIcH [lepuomnueckoro 3akona JI. M. MenpneneeBa u
JEMOHCTPUPOBATh €r0 IOHMMAaHWE: OIHCBIBATh W XapaKTEPU30BAThH
TabnnuHyo ¢opmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHATHS «TJaBHas moArpymna (A-rpynma)» U «ImoOovHas
nonrpynna (b-rpynma)», mambie u Oonbliie NEPUOMbI, COOTHOCHTH
0003Ha4YeHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKOMN TaOIUIE, C YUCIOBBIMU

XApPaKTCPUCTUKAMMN CTPOCHUS aTOMOB XMMHWUYCCKUX JJICMCHTOB (COCTaB n



3apan  sapa, oOliee YuciIo 3JIEKTPOHOB U pACIpENENIeHHEe HUX 110
AJIEKTPOHHBIM CJI0SIM), OOBSACHATH OOILIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOICTB 3JIEMEHTOB M UX COCAMHEHMI B Mpeneiax MajblX MEPUOAOB U
IJIaBHBIX TOJITPYIII C YYETOM CTPOEHUS UX AaTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakIuu (M0 YUCIy M COCTaBy Y4YaCTBYIOUIMX B pPEaKIHH
BEILECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHUIO CTENEHEW OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(UUECKHE XUMHUYECKHE
CBOMCTBAa TMpPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPKIas OMUCAHUE
IpUMepaMu MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIHi;

COCTaBIISITh YPaBHEHHS DJCKTPOJIUTUYECKON TUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILLEHHBIE YPABHEHNS PEAKIIMM HOHHOTO
oOMeHa, ypaBHEHHUS peaklMil, TOATBEPKAAOINIMX CYIIECTBOBAaHUE
TEeHETUYECKOM CBSI3M MEX]y BEIIECTBAMU PA3IUYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUun
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OanaHca 3TUX peaKkiuii;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBPAIEHUNA B Pa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO »3jeMeHTa 1o (opMmyjie COeAUHEHHUS,
MacCOBYIO JIOJIIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMUYECKOUN peaKIuu;

coOII0AaTh MpaBuiia MOJb30BAHUS XUMHUYECKOH MOCY 101 1 1a00paTOPHBIM
o0opyaoBaHHEM, a Takke IMpaBWia oOOpalleHusi C BEIIECTBAMU B

COOTBCTCTBMM C HHCTPYKIOHUAMH 110  BBIIIOJHCHHUIO Ha60paTOpHI>IX



XUMUYECKHX OTBITOB I10 MOJyYEHHUIO U COOMPAHUIO ra3000pa3HBIX BELIECTB
(aMMHaKa 1 yTJIEKUCIIOTO Tra3a);

IPOBOJIUTH PEAKIINH, ITOITBEPKAAFONINE KAYECTBEHHBIN COCTAB PA3IMIHBIX
BEIIECTB: PACHO3HABATh OMBITHBIM MYTEM XJIOpUA-, OPOMHUA-, HOAWUMI-,
KapOoHat-, (ocdar-, cunmkar-, cynb(ar-, TUIAPOKCHI-MOHBI, KATHOHBI
AMMOHHSI ¥ HMOHBl W3yYEHHBIX METaJIOB, MPHCYTCTBYIONIME B BOIHBIX
pacTBOpax HEOPraHWYECKHX BEIIECTB;

PUMEHSITh OCHOBHBIE OTIEPAIIUN MBICITUTEIILHON IEATEIILHOCTH — aHAJIN3 U
CHHTE3, CpaBHEHHE, 000011eHe, CHCTEMAaTH3aIIO, BBISIBICHHE TPUYHHHO-
CJICZICTBEHHBIX CBSI3€U — JUI M3YYCHHUS CBOMCTB BEIIECTB U XMMHUYECKUX
peaKiuii, eCTeCTBEHHO-HAy4YHBIE METOJAbl TO3HAaHWS — HaOIIoIeHue,

U3MEpPEeHUEe, MOACIMPOBAHUE, IKCIIEPUMEHT (peabHbII U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuectBo yacos
Ne HaumeHoBaHue pa3ieioB u dyeKTpoHHbIE (LM poBbIE)
KonTtpoabHbie IIpakTnuyeckune
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThbI
Pasnea 1. IleppoHayanbHble XUMHYECKHE NIOHATHS
Xumusi — BaxkHast 00J1aCTh
- €CTEeCTBO3HAHUS U . ) bubmuorexa [JOK
. 5
IIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837¢c
YeJoBeKa
- BelectBa u XuMH4eckue . . 0 bubmuorexa [JOK
. 5
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pasneny 20

Paznen 2. BaxHeillune npeacTaBuTe

HECOPraHuvIe€CKUX BEeIIECTB

Boznyx. Kucnopon. Ilonstue bubmmoreka [IOK
21 00 okcHgax ¢ : https://m.edsoo.ru/7f41837¢
Bonopoa.Ilonstue o kucnorax bubnuoreka [JOK
22 U COJAX ’ ! ! https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsr. [Tonsitue 06 s . bubnnorexka HOK

OCHOBAHUAX

https://m.edsoo.ru/7f41837¢




OCHOBHBIE KJIaCChI
2.4
HEOPTaHMYECKUX COCTMHCHHM

11

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢

Uroro no pazneny

30

Pa3znen 3. Ilepuoanuecknii 3axoH u [lepuoagnueckas cucrema xumnueckux 3jeMeHToB /I. U. Menneneesa. CTpoeHue aToMoB.

Xumuueckasi CBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHUTEIbHbIE pPe€aKIuu

[Tepuonuueckuii 3aKOH 1

Ilepnonnueckas cucrema

bu6mmoreka [IOK
3.1 XUMUYECKUX 3jiemMeHToB /1. U. 7
https://m.edsoo.ru/7f41837¢
Mennene-eBa. CtpoeHue
aToma
XuMuyeckas CBS3b.
Bbu6nmuoreka [IOK
3.2 OKHUCIINUTENRHO- 8
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no pasneny 15
https://m.edsoo.ru/7f41837¢
Bbubnuoreka [IOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 6

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3ie/ioB U TeM (uu¢posbie)
Ne ni/m Konrpoabnbie  I[IpakTuyeckue
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
Pa3nen 1. BemecTBo U XUuMHYecKHe peaKIIun
- [ToBTOpEeHue u yruyoOneHune 3HAHMIA s . 0 bubnnorexka HOK
' OCHOBHBIX Pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX A 0 bubnnorexka HOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAsT TUCCOIHAITHS. ) . . bubnmoreka [JOK
. XHUMHUUYECKUE PEAKLIUH B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nea 2. HeMeTa/JILI H UX COeANHEHUS
51 OO01mas XxapakTepuCTHKa XUMUYIECKUX A . bubnnorexka HOK
' aneMeHToB VIIA-rpynmsl. ["anorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
. bubnuoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé€ 6 1 0

COCAUHCHUA

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




OO01m1ast XapaKTepUCTHKA XUMHYECKUX

Bbubnuoreka [IOK
2.3 anemMeHToB VA-rpynmsl. A3ot, pochop u ux 7
https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO0mas XxapakTeprucTUKa XUMHYECKUX
Bbubnuoreka [IOK
2.4 aneMeHToB [VA-rpynmsl. Yriaepoa u 8
https://m.edsoo.ru/7f41a636
KPEMHUU U UX COCUHECHUS
Hroro no pazneny 25
Pasznen 3. MeTaJlJIbl H HX COeIMHEHUS
Bbu6nuoreka [IOK
3.1 OO01e cBOMCTBA METAJIOB 4
https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
32 Bakneime MeTauibl M UX COeJUHEHUS 16
https://m.edsoo.ru/7f41a636
Hroro no pasneny 20
Pasnen 4. Xumus n okpy:kapomas cpeaa
bu6mmoreka [IOK
4.1 BemectBa 1 MmaTepuainbl B )KU3HU YEIOBEKA 3
https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
Bbubnuoreka [IOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




ITIOYPOYHOE IVTAHUPOBAHUE

8 KUIACC
Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoabnbie IIpakTHyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTesIbHbIE
padoTsI padoTsI
pecypchl
. [Ipenmet xumuu. Ponb xumuu B . bu6mmoreka [IOK
’KM3HM YeJloBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 [ToHsiTHE O METOAAX TIO3HAHMS B | bubmuorexa [JOK
XUMUHU https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padota Ne 1 «IIpaBuia
; paboTel B 1ab0paTopun U IpUEMBI | bubnnorexka HOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTIOBaHUEM
A YucTtele BemecTBa 1 cMecH. CriocoObl | bubnuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas pabora Ne 2
. bubanorexa LIOK
5 «Pa3nenenue cmeceli (Ha npumepe 1
https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOU COJIH )»
Bbu6nmuoreka [IOK
6 ATOMBI U MOJIEKYJIbI 1

https://m.edsoo.ru/ff0d2a6¢




XHWMHAYECKHE 3IEMEHTEI. 3HaKH

Bbu6nuoreka [IOK

7
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
Bbu6nmuoreka [IOK
8 [IpocTeie u clnoXHBIE BELIECTBA
https://m.edsoo.ru/ff0d2a6c
Bbu6nmuoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YYEHHUE
https://m.edsoo.ru/ff0d2d50
3aK0H TOCTOSTHCTBA COCTaBa BEIIECCTB.
Bbubnuoreka [IOK
10 Xumuueckas popmyia. BareHTHOCTH
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX IJICMEHTOB
" OTHOCHTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTeNnbHASI MOJIEKYJIIPHAS Macca https://m.edsoo.ru/ff0d323c
. MaccoBas 10151 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAMHEHUU https://m.edsoo.ru/ff0d350¢
3 KomuuaecTBo BemecTBa. Monb. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
" Ou3nYecKre 1 XUMUYCCKUE SIBICHUS. bubmuorexa [JOK
XuMuyecKasi peakius https://m.edsoo.ru/ff0d37fa
s [Ipu3Haky U yCclIOBUS MPOTEKAHUS bubnmoreka [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
6 3aKOH COXpaHEHHUsI MAcChl BELIECTB. bubnmoreka [JOK

XUMUYECKUE YPABHEHUS

https://m.edsoo.ru/ff0d3b88




Breraucnenus KOJIM4YE€CTBA, MaCChl

Bbubnuoreka [IOK
17 BEIIECTBA [0 YPAaBHEHUSIM
https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIui
Knaccudukamnms Xumuaeckux
3 Bbubnuoreka [IOK
18 peakmuii (CoeTMHEHUs, Pa3I0KEHNUS,
https://m.edsoo.ru/ff0d3{34
3aMEIICHHS, OOMEHA)
M. B. JIoMOHOCOB — y4€HBIi-
Bbu6nuoreka [IOK
19 sHukIoneauct. O000mEeHne 1
https://m.edsoo.ru/ff0d40c4
cUCTEMAaTHU3alus 3HAHUI
20 Kontponbras padora Nel mo teme bubnmoreka [JOK
«BemecTBa 1 XMMUYECKHE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razon. Cocran
Bbubnuoreka [IOK
21 Bo3ayxa. Kuciopoa — anemMeHT u
https://m.edsoo.ru/ff0d448e
nmpoctoe BeuecTBo. O30H
Du3NYECKUEe U XMMUYECKUE CBOMCTBA
bu6mmoreka [IOK
22 KHUCJIOpoJia (peakuy OKUCTIEHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CrniocoObI moryueHust KUCI0pOa B
bu6mmoreka [IOK
23 1a00paTOPUU U MPOMBIIUIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
Y TerunoBoii 3 ekt xumugeckoit bubnnorexka HOK

pCaKknuu, NOHATUC O

https://m.edsoo.ru/ff0d4790




TEPMOXUMHUYECKOM YPaBHEHUHU, DK30-

N OHAOTCPMHUUYCCKUX PCAKIUAX

TormmBo (He(Th, yroyib U METaH).

Bbubnuoreka [IOK
25 3arpsi3HEHUE BO3TyXa, CITIOCOOBI €T0
https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIICHUS
[Tpaktuyeckas pabora Ne 3 o Teme
Bbubnuoreka [IOK
26 «Ilonmydenue u cobnpanue
https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YUYCHHUE €TO CBOMCTBY
. Bomopon — snemeHT u mpocToe Bbubnuoreka [IOK
BemecTBO. HaxoxaeHue B npupoie https://m.edsoo.ru/ff0d4dd0
)8 du3nyecKkre 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bosiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbubnuoreka [IOK
29 [ToHsiTHE O KUCIIOTAX U COMAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MoTy4eHus BOAOPOIa B bubnuorexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
bu6mmoreka [IOK
31 «ITonydyenne u cobupanue BOAOPOA,
https://m.edsoo.ru/ff0d4142
W3y4YE€HHUE €ro CBOMCTBY
1 MossipHbIii 00bEM Ta30B. 3aKOH bubnuoreka [JOK

ABoraapo

https://m.edsoo.ru/ff0d542e¢




Brruncienusa o0béMa, KOJIHYECTBA

Bbubnuoreka [IOK
33 BEIIIECTBA rasza Mo ero M3BECTHOMY
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIH 00BEMY
Brruucnenust 00b€MOB ra3oB 1Mo
Bbubnuoreka [IOK
34 YPaBHEHUIO pEaKIMK Ha OCHOBE
https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHI ra30B
35 du3nyecKkre 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [TonsTre 00 bubmuorexa [JOK
AHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona xak pacTBopuTes.
37 HaceieHsbie 1 HeHACHIIIIEHHBIE Bbu6nuoreka [IOK
pactBOpbl. MaccoBas 10JIs1 BELECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTrueckas padota Ne 5 mo reme
38 «IIpuroroBnenue pacTBOpPOB ¢ bubnnorexka HOK
OINpeeEHHON MacCOBOU J10JIEH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»
39 Konrponsnas padora Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTaB, KiacCUpUKAIINS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




ITonyueHue u XMMUYECKUE CBOMCTBA

Bbubnuoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX B
https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCUIIOB
0 OcHoBaHus: cOCTaB, Kiaccupukanms, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
73 ITosnyyeHne u XUMHYECKUE CBONCTBA bubmmoreka [IOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
14 Kucnotsr: cocras, knaccuduxarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyueHue u XMMUYECKUE CBOMCTBA bubnuoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeqHue): HOMEHKIIATYpA,
bu6mmoreka [IOK
46 CIOCOOBI OJTYYCHHUS, XUMHUUECKUE
https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuyeckas padora Ne 6. Pemenue
47 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEUHEHUIN»
I'enernyeckas CBS3b MEXKIY
Bbubnmunoreka [IOK
48 KJIaCCaMU HEOPTraHUYECKUX

COE€IUHEHUN

https://m.edsoo.ru/00ad9a50




O0001IeHYE U CUCTEMAaTU3ALUS

Bbu6nuoreka [IOK

49
3HAHHUH https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 o treme
Bbubnuoreka [IOK
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKUX
https://m.edsoo.ru/00ad9ela
coenuHeHun"
[TepBbie MOMBITKY KIACCUPUKAITUU
Bbubnuoreka [IOK
51 XHMHYECKHX dJIeMeHTOB. IloHsTHE O
https://m.edsoo.ru/00ad9ffa
TPYyIIIax CXOIHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH 1
5 [Tepuoanueckas cucrema Bbu6nmuoreka [IOK
XUMUYECKUX 3jiemeHToB /1. U. https://m.edsoo.ru/00ada52c
MeHpeneeBa
Bbu6nmuoreka [IOK
53 [Tepuopl, rpyniibl, TOATPYIIIBI
https://m.edsoo.ru/00ada52¢
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000709eK
5 Bbu6nmuoreka [IOK
55 aTOMOB 3J1eMeHTOB [leprnoauueckoit
https://m.edsoo.ru/00adabbc
cucremsl /. 1. Menneneesa
56 XapakTepucTuKa XUMHIECKOTO bubnmoreka [JOK

9JICMCHTA I10 €I'0 IIOJIOXKCHHIO B

https://m.edsoo.ru/00ada824




IIepuonnueckon cucreme /1. U.

Menpgeneena

3nauenue Ilepuoanueckoro 3akoHa

JUIS pPa3BUTHS HAYKHU U MPaKTUKHU. [l.

Bbu6nuoreka [IOK

57
N. MenaeneeB — y4€HbIi, Me1aror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
53 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnmoreka [JOK
XHMHYECKHX DJICMECHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HNonnas xumu4deckas CBsI3b
https://m.edsoo.ru/00adac34
60 KoBasienTHas nossipHas XUMU4ecKas bubnnoreka HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanientnas nenomnsipuas bubnnorexka HOK
XUMHUUECKasI CBSI3b https://m.edsoo.ru/00adaab9
Bbu6nmuoreka [IOK
62 CTelneHb OKUCIIEHUS
https://m.edsoo.ru/00adae28
6 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC bubmmoreka [JOK
peakuuu https://m.edso0o.ru/00adb076
bu6mmoreka [IOK
64 OKUCINUTEIN U BOCCTAHOBUTEIN

https://m.edsoo.ru/00adb076




Konrponsnas padora Ne4 o teme

Bbubnuoreka [IOK
65 «Ctpoenne atoma. XuMHYECKast 1
https://m.edsoo.ru/00adb486
CBSI3bY
66 PeseprHbIil ypok. O6001ICeHIE 1 | bubnmoreka [JOK
cUcTeEMaTH3allis 3HaHUI https://m.edsoo.ru/00adb33c
- PezepHblil ypok. O0001eHne u | bubmmoreka [IOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
6 PesepBHrlit ypok. O6o0IeHNE U . bubnnoreka HOK
cUcTeMaTH3allis 3HaHUI https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 6

I[TPOTPAMME




9 KUIIACC

3HaHUW OCHOBHBIX Pa3/eiioB Kypca

8 kimacca»

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
Ilepnoanueckuil 3aK0H.
[Tepuoanueckas cucrtema bubnmoreka [JOK
1
XHMHYECKUX djiemeHToB JI. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU
5 Bbubnuoreka [IOK
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1
https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NIEPUOOB
Kinaccudukamnus 1 HOMEHKIaTypa bubnmoreka [JOK
3 1
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buner XumMrdecKkoil CBSI3M M TUIIBI Bbu6nmuoreka [IOK
4 1
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbras padora Nel mo teme
«IToBTOpEHue u yriryoieHue .
5 1




Knaccudukanus XuMHIecKux

Bbu6nuoreka [IOK

6
peaKurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTU XUMHUYECKOMN
Bbubnuoreka [IOK
7 peakuuu. [loHsITHE O TOMOTE€HHBIX U
https://m.edsoo.ru/00adbe9a
TFEeTEPOTEHHBIX PEAKIUSIX
IloHsiTHE O XUMHUYECKOM
paBHOBecuH. DakTOPHI, BIUSIONINE
5 Bbu6nuoreka [IOK
8 Ha CKOPOCTh XMMHUYECKON pEeaKInu
https://m.edsoo.ru/00adc28c
Y TIOJI0KEHNE XUMHYECKOTO
paBHOBECHS
9 OKuCIUTENbHO- bubnuorexa [JOK
BOCCTAaHOBUTEIIBHBIE PEAKLINU https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHIECKON
bu6mmoreka [IOK
10 muccoryauu. CUIbHBIC U clla0ble
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
5 Bbu6nmuoreka [IOK
11 HNonHble ypaBHEHUS peakuid
https://m.edsoo.ru/00add448
XUMHYECKHE CBOHCTBA KHUCIIOT B
. OCHOBaHHU B CBETE MPEACTABICHUMN bubnnorexka HOK

00 PNEKTPOTUTHIECKON

JUcconmanumn

https://m.edsoo.ru/00add5d8




XMMHYECKUE CBOMCTBA COJIEU B

. Bbubnuoreka [IOK
13 CBETE TPEICTaBICHHUI 00
https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JTUCCOIHAITIN
bu6mmoreka [IOK
14 [TonsTHE O THApOIU3E CONEM
https://m.edsoo.ru/00add9d4
s O06001IeHNEe U CUCTEMATU3 AL bubnuorexa [JOK
3HAHHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
bu6mmoreka [IOK
16 «Pemienne 3kcriepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a1a9»
Konrponsnas padora Ne2 o treme
17 «INEKTPOIUTUYECKASI bubnmoreka [JOK
nucconuanusg. XuMu4ecKue https://m.edsoo.ru/00addecO
peakiuu B pacTBOPAx»
OO6m1as XxapakTeprUCTHKA TaJOTEHOB.
5 Bbubnuoreka [IOK
18 XHUMHUYECKUE CBOMCTBA HA MPUMEPE
https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopod. ConsiHasi KUCIIOTa,
bu6mmoreka [IOK
19 XUMHUYECKHE CBOMCTBA, MOJy4YECHHUE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104




[TpakTuyeckas pabora Ne 2 o Teme

5 Bbubnuoreka [IOK
20 «ITonmyueHne COMIHON KUCITOTHI,
) . https://m.edsoo.ru/00ade348
u3y4eHHue e€ CBOMCTB»
Boruncnenus o ypaBHeHUAM
5 Bbubnuoreka [IOK
21 XUMHUYECKUX PEAKIUi, €CITu OAUH
https://m.edsoo.ru/00ade488
W3 PEareHTOoB JIaH B U30BITKE
OO6mras XxapaKTepuCTHKA JIEMEHTOB bubnmoreka [JOK
22
VIA-rpynnst https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOIU(GUKALIUN CEPHI.
Haxoxnenue cepsl u eé Bbu6nmuoreka [IOK
23
COEIUHEHHI B IPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
CepoBoiopo1, CTpOEHHUE,
bu6mmoreka [IOK
24 ¢busnvecKkre 1 XUMHUECKUE
https://m.edsoo.ru/00ade802
CBOKCTBA
Oxcuppl cepbl. CepHas KHCIIOTA,
bu6mmoreka [IOK
25 buznUecKre U XUMUYIECKHIE
. https://m.edsoo.ru/00adea28
CBOICTBA, MPUMEHEHUE
XHUMHUYECKUE PEAKLIUH, JICKALLNE B
OCHOBE IMPOMBIIIJIEHHOTO CItocoba bubnmoreka [JOK
26

MOJTy4YEHUSI CEPHOMN KUCIOTHI.

XUMHUYECKOE 3arps3HEHUE

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




OKpYKaroIlEeH cpeapbl

COCIUHCHUAMU CCPhI

BrIuucienne MaccoBOM 10U

bu6mmoreka [IOK

27
BBIXO/Ia MPOAYKTA pEAKINU https://m.edsoo.ru/00adec8a
OO01mast xapaKTepUCTUKA SJIEMEHTOB
VA-rpynmnsl. A3o0T,

Bbubnuoreka [IOK
28 pacnpocTpaHeHUe B IPUPOJE,
https://m.edsoo.ru/00adeea6
¢buznyeckue 1 XuMUYeCKHe
CBOKCTBA
AMMHak, ero Gpu3ndecKue u
. bubmnorexa LIOK
29 XUMUYECKHUE CBOKCTBA, ITOIyYEHUE
https://m.edso0o.ru/00adf004
Y IPUMEHEHHUE
[TpakTuyeckas pabora Ne 3 o Teme
bu6mmoreka [IOK
30 «Ilomyuyenne amMmmuaka, u3yueHue
https://m.edsoo.ru/00adf180
€ro CBOMCTB)»

31 A3oTHas kuciora, e€ Gusndeckue u bubnnorexka HOK
XUMHYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnons3oBanyre HUTPATOB U COJIEH
aMMOHMUSI B KQU€CTBE MUHEPAJIbHBIX

5 Bbu6mmoreka [IOK

32 ynoOpeHuii. XuMu4deckoe

3arpsi3HEHUE OKPYKAFOIIEH Cpeibl

COCAMHCHUAMU a30Ta

https://m.edsoo.ru/00adf518




dochop. Oxeun dochopa (V) u

Bbubnuoreka [IOK
33 dbochopnas kucnora, puznyeckue u
https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MTOJIy4eHHE
Ucnons3oBanne GocdaTos B
24 Ka4ueCTBE MUHEPAIbHBIX bubnmoreka [JOK
yaoOpeHuid. 3arpsi3sHeHNE https://m.edsoo.ru/00adfc20
MPUPOIHON cpeapl hocharamu
Yrnepon, pacnpocTpaHeHue B
bu6mmoreka [IOK
35 npupojae, Gu3nIecKue u
https://m.edsoo.ru/00adfd9¢
XUMHUYECKHE CBOMCTBA
Oxcunsl yraepoja, ux pusudeckue
1 XMMHYECKHE CBOMCTBA.
Bbu6nmuoreka [IOK
36 DKOJIOTHYECKUE TTPOOITIEMBI,
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepoja
Iv)
. bubnuoreka [JOK
37 YronbHasg KUCIOTA U €€ COU
https://m.edso00.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
- "I[TonmyueHue yrieKucioro rasa. bubnmoreka [JOK

KauecTBenHnas peakius Ha

KapOoHaT-MOH"

https://m.edsoo.ru/00ae027¢e




[TepBoHayanbHbIE TOHATHUS 00

Bbubnuoreka [IOK
39 OpraHNYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COCTMHECHHSX YTJIepoaa
. bubmnorexa LIOK
40 Kpemnuii u ero coenunenust
https://m.edsoo.ru/00ac080a
[TpakTuyeckas padora Ne 5.
Pemenne skcnepuMeHTATbHBIX bubnmoreka [JOK

41
3a7a4 1o teMe «Bakaenmue https://m.edsoo.ru/00ae0bf2
HEMETAaJUIbl U UX COCTUHEHUS
Kontponbras padora Ne3 mo teme

5 Bbu6nuoreka [IOK
42 «Baxueite HEMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COCTUHCHHUS»
OO6mras xapakTepucTUKa
XUMHUYECKUX DJIIEMEHTOB —

1 METaJI0B. MeTannnueckas CBsi3b U bubmuorexa [JOK
METAJUTNYECKasi KpUCTAITHYECKAS https://m.edsoo.ru/00ael103e
pemérka. @u3nveckre CBONCTBa
METAJLJIOB
XHUMUYECKUE CBOMCTBA METAILIIOB.

. Bbu6nmuoreka [IOK

44 DJIEKTPOXUMUYECKUI P

HaIpsDKEHUN METaJUIOB

https://m.edsoo.ru/00ael156




OO6u1re crnocoObl MOTyYSHHS

meTauioB. CiuiaBel. BeruncieHus

Bbu6nmuoreka [IOK
45 M0 YPaBHEHUSIM XUMHUYECKHUX
https://m.edsoo.ru/00ael156
peakuui, eciii OAVH U3 PEarcHTOB
COJIEPKUT MPUMECH
Bbu6nmuoreka [IOK
46 [ToHsiTHE O KOPPO3UU METAIIOB
https://m.edsoo0.ru/00ac1278
bu6mmoreka [IOK
47 [Ilenounplie MeTAILTBI
https://m.edsoo.ru/00ac14b2
43 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ac14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bubnnoreka HOK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael5e8
5 Bbubnuoreka [IOK
50 Bakueiinime coeTMHEHNS KaJIbIU
https://m.edsoo.ru/00acl5e8
51 O06001IeHNEe U CUCTEMATU3 AL
3HAaHUH
5 JKECTKOCTh BOJBI U CIIOCOOEI €€ Bbu6nmuoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
} . bubnuoreka [JOK
53 "XKEcTKOCTh BOJBI 1 METOJEI &€

ycTpaHeHus"

https://m.edsoo.ru/00aelae8




Bbubnuoreka [IOK

54 AJIFOMUHHI
https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOICTBA OKCHIA U bubnuoreka [JOK
> TUAPOKCHIA https://m.edsoo.ru/00aelc64
Bbu6nmuoreka [IOK
56 Kenezo
https://m.edsoo.ru/00ae1d86
OKcuIpl, THIPOKCUIBI U CONTH Bbubnuoreka [IOK
7 xenesa (I1) u sxenesa (IIT) https://m.edsoo.ru/00ae35¢6
O0001IeHrE U CHUCTEMaTU3ALIH
> 3HAHUU
[TpakTuueckas padota Ne 7.
Pemenne skcniepuMeHTATbHBIX bubnmoreka [JOK
> 3aja4 1o teme «Baxknelme https://m.edsoo.ru/00ae3de8
METaJIJIBI U UX COCTUHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMHYECKUX PEaKIIHid, €CIIA OJIUH
U3 PEareHTOB JaH B U30BITKE WIN bubmmoreka [IOK
0 COACPKUT puMecH. Beruncienus https://m.edsoo.ru/00ael1750
MacCOBOH J0JTM BBIXO/Ia IPOTyKTa
peakuuu
61 O0001IeHrE U CHUCTEMAaTU3ALIHS

3HaHUH




Konrponsnas padora Ne4 o reme

62 «BaxuHelnmme MeTamibl 1 UX 1
COETUHEHUS»
BemectBa u Mmatepuasl B Bbu6nuoreka [IOK

63 MOBCEIHEBHOM KU3HU YEJIOBEKA : https://m.edsoo.ru/00ae3£50
XUMHUYECKOE 3arpsi3HEHUE bubnmoreka [JOK

o OKpY>Karolllei cpeapbl : https://m.edso0o.ru/00ae4270
Ponp xumun B penieHnn bubnuoreka [JOK

0 AKOJIOTUYECKUX TTPOOIeM : https://m.edsoo.ru/00ae4270
PesepBHrlit ypok. O0o0IeHNE U bubnnorexka HOK

06 cUcTeEMaTH3allis 3HaHUI : https://m.edsoo.ru/00ae0d0a
PesepBHrlit ypok. O6o0IeHNE U bubnnoreka HOK

o7 cucTeMaTu3auus 3HaHU : https://m.edsoo.ru/00adb33c
PesepBHelit ypok. O6o0mIeHNE U bubnnoreka HOK

o8 cucTeMaTu3auus 3HaHU : https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 6

I[TPOTPAMME




YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
HPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA
» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe o011eCcTBO
«3parensctBO «lIpocBemienne»
» Xumus, 9 knace/ Pynsurtuc I'.E., ®enpaman @.I'., AkiimorepHoe o0IecTBo
«M3narensctBo «IIpocBemeHue
» Xumus, 8 kinacc/ Kysnernosa H.E., Tutosa .M., I'apa H.H., Akuroneproe
obmectBo «M3natenbeTBo «lIpocBenienne»
* Xumus, 9 knacc/ ,Kysnenona H.E., Tutoa .M., I'apa H.H. Axumonepnoe

obmectBo «M3aatenscTBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI 1A YUUTEJIA

"Xumus. 8 knacc. [loypounsie mnansl o yueOnuky I.E.Pyn3utuca,
d.I'.Penpamana”

"Xumust. 9 knacc. [loypounsie mnansl o yaeOnuky I'.E.Pyn3utuca,

d.I'. denpamana”

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://www.yaklass.ru/?h

https://oge.sdamgia.ru/

https://onlinetestpad.com/ru/tests/chemistry/8class
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