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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10O XUMHUU Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUW K pe3yjbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO O0ITIero 00pa3oBaHus, IIPEICTaABICHHBIX
B OI'OC OOO, a Ttakxke Ha OCHOBE (QenepadbHOM padodeil nporpaMmbl
BOCIIUTAHUS U ¢ YIETOM KOHIIETIUH MPENOIaBaHus yueOHOTO mpeaMeTa « XuMUsH»
B 00pa3oBaTeIbHBIX Opranu3anusix Poccutickoit deneparumu.

[IporpamMmma 1mo Xumuu Aa€T TpeACTaBICHHUE O IENsAX, OOIIed cTpareruu
oOydeHMs, BOCHHUTAaHUS W Pa3BUTHUA OOYYAIONMUXCS CPEACTBAMHU y4eOHOTO
npeamera, yCTaHaBIIMBAaET o0si3aTenbHOe peaMEeTHOE COJIEp)KaHHE,
npeAycMaTpuBaeT paclpeeieHue €ro Mo KiaccaM U CTPYKTYpUPOBAaHUE IO
pazneiraM U TE€MaM MpPOrpaMMbl MO XHMHUHU, ONPEIETseT KOJUYECTBEHHBbIE U
KAuECTBEHHBIC XapaKTEPUCTUKU COZIepKaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHH C y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX ~ CBSI3€H, JIOTMKM  y4eOHOro  TMpolecca, BO3PACTHBIX
OCOOEHHOCTEW OOydJaroUIUMXCsl, OMNpPENENIIeT BO3MOXXHOCTHM MpeaMera s
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOI'O O0IIEr0 oOpa30BaHHUs, a TaKKe TPeOOBaHUM K
pe3yabTataM oOy4eHUs XUMUU Ha YPOBHE 1eJeH U3ydeHUsl MPeIMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBLHON JEATENBHOCTH OOYYAIOIIETOCs IO OCBOCHUIO
y4e0HOTr0 CoJep KaHMUsl.

3HaHUE XUMHUHU CIYKUT OCHOBOM [l (POPMHUPOBAHUS MHUPOBO33PECHHUS
00ydJaromierocsi, €ro MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMMHEWU MPEACTABICHUS O B3aMMOIPEBPAIICHUSIIX
SHEPIrUd U 00 DBOJIOIUHU BEIIECTB B MPHUPOJE, O MYTSAX PEUICHUS TIIOOATBHBIX
npo0sieM YCTOMYMBOTO Ppa3BUTHUSL YEJIOBEYECTBA — CHIPbEBOW, IHEPreTUUYECKOM,
MUTIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIIeM 31paBOOXPAHCHHUSI.

N3yuenune xumunu:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEW  JUII  CaMOpPa3BUTHSL U
dbopMUpOBaHUS KYIbTYPhI TUIHOCTH, €€ 0011l U () yHKIIMOHATHHOW TPAaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHUPOBAHWE MBINIJICHUS W TBOPUYECKUX CIOCOOHOCTEH
OoOydJaromMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
SKCIEPUMEHTAIBLHBIX M HCCIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MTOBCETHEBHOM JKU3HU, TaK U B MPO(PECCUOHATBLHOM 1eATeLHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
I[EJIOCTHOT'O B3TJIsA/Ia HA €IMHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YUYaOIIUXCS;



CrocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIICHHS K €CTECTBEHHO-
-Hay4HbIM 3HAHUSM, K IPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3oBaHuE 00yJarOIINXCS.

JlaHHble HampaBieHUsT B OOYYEHHH XUMHUHM OOECIEUMBAIOTCSA CHEUU(PHUKOMA
colepXaHusi  y4yeOHOro  IpenMera, KOTOpBIA  SIBJISETCS  MEJarornyecku
aJanTUPOBAHHBIM OTpakK€HWEM 0a30BOM HAYKH XUMHH Ha OMPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 0OOIIEro 0Opa3oBaHMsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TOHSITUNH XUMHUH, OCHOB
HEOPraHMYECKOM XMMHM M HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHITHI
OpraHUYECKOW XMMUHU.

CtpykTypa coaepKaHus MpOrpaMMBbl MO XUMHUHU CHOPMUpPOBaHA HAa OCHOBE
CUCTEMHOr0o nojaxona Kk €€ usydeHuro. Coaep:KaHHe CKJIaJbIBAETCS U3 CHCTEMBI
MOHSATHUM O XUMHYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MTOHATUNA O XUMHUYECKOM
peakiuu. OO0e O5TH CHUCTEMBI CTPYKTYpPHO OPTraHM30BAaHBI [0 MPUHLHUITY
MIOCJIETIOBATEILHOTO PA3BUTHUS 3HAHWW HAa OCHOBE TEOPETUUECKHUX MPE/ICTABICHUMN
pPa3HOTr0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YYEHHMSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoguueckoro 3akoHa J[. . MenneneeBa Kak OCHOBHOI'O 3aKOHA XHUMHUH;

— Y4EHHS O CTPOECHUH aTOMa U XMMHUYECKOU CBS3H;

— TMpeAcTaBJICHUM 00 3JIEKTPOJUTHYECKOM JHCCOLMALMK BEIIECTB B
pacTBopax.

Teopernueckue 3HaHHUS PAacCMaTPUBAKOTCI HA OCHOBE OSMIIMPHUYECKU
MOJYYEHHBIX U OCMBICIICHHBIX (JAaKTOB, Pa3BUBAIOTCS MOCJIEI0BATEILHO OT OJJHOTO
YPOBHA K JpyroMy, BBINOJHSSA (YHKIMH OOBSICHEHUS M IPOrHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO NPUMEHEHUS W NOJyYEHUS
M3y4aeMbIX BEUIECTB.

OcBoeHune TmporpaMmbl IO XUMUU  CHOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEACTABIICHNS] O XUMUYECKOM COCTABIAIOIIEN Hay4HOW KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW MpUPOAbI, LIEHHOCTHOTO OTHOUIEHWS K HAy4YHOMY 3HAaHHUIO U
METO/JaM IO3HaHUsA B Hayke. M3ydyeHrne XMMHHM TPOUCXOOUT C MPUBICYEHUEM
3HaHUU W3 paHee M3YyYEHHBIX Y4YEOHBIX MNpeaAMETOB: «OKpYXarolui MUPY,
«buonorus. 5—7 knacce» U «PU3HKA. [ KIACC».

[Ipy u3ydyeHUHM XUMHUU MPOUCXOAUT (POPMUPOBAHUE 3HAHUW OCHOB
XMMHUYECKON HayKM Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, IMPAKTHUUYECKOM
NEeSATENbHOCTH YEJOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJBTYpBHI.
3amaya yd4eOHOro mnpeameTa COCTOUT B (POPMUPOBAHMHM CHUCTEMBI XUMUYECKHUX
3HaHUN — BaKHEUIMX (HaKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYMHBIX 0000IEHNH MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B



OpUOOIIEHUH K HAyYHBIM METOAAaM TO3HAHUSA TP H3YYCHUU BEIIECTB U
XUMHUYECKUX PEaKLUi, B (OPMUPOBAHNUU U Pa3BUTHH IO3HABATENILHBIX YMEHUU U
UX TPUMEHEHHH B Y4e€OHO-TIO3HABATENbHOW U y4eOHO-HCCIIEAOBATENbCKOM
JeSITeIbHOCTA, OCBOCHMM TPaBUJ OE30MacHOTO OOpalleHHs C BEIIECTBAMHU B
ITOBCETHEBHOM KU3HMU.

[Ipy M3ydeHHH XMMUU HAa YPOBHE OCHOBHOIO OOILEro 0Opa3oBaHUs BaXKHOE
3Ha4YeHHe NMPUOOPEIH TaKUe LEH, KaK:

— (QopMHpOBaHUE MHTEIUIEKTYaJbHO pa3BUTOM JMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY NPUHATHIO PELICHU,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSAM KU3HU;

—  HAmnpaBJIE€HHOCTb OOy4YEHHUS Ha  CHUCTEMATHYECKOE MPUOOIICHHE
O0y4aromMxcss K CaMOCTOSTENbHON MO3HABATEebHON JAEATeIbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUM;

— o0ecrieueHue YCIOBUM, CIIOCOOCTBYIOITUX MPUOOPETEHUIO 00YJarOIIUMUCS
OIbITa Pa3HOOOpPA3HON JAEATEIHbHOCTH, MO3HAHWS W CAMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEpPCAJIbHOE 3HAUEHHUE IS
Pa3UYHBIX BUIOB JESTEIbHOCTH;

— (¢opmupoBaHue oOmEe (YHKIMOHAJIBHOW U  €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH M OLICHUBATh SIBICHUS
OKPYKaIOILLIEr0 MHUpa, WCIOJb3YS 3HAHUS U OMNbIT, MOJYYEHHBIC NPU HU3YYEHUU
XUMHH, TPUMEHITh WX TPH PEIICHHH MpoOJieM B TIOBCEIHEBHOM JKHU3HH U
TPYAOBOM JEATEIIBHOCTH;

— (QopmupoBaHHe y O0OYyYarOIIMUXCS T'YMAHUCTUYECKUX OTHOUICHMIH,
NOHMMAaHHUs [EHHOCTH XHUMHWUYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
IEJIECOO00PA3HOro TMOBEJAEHUS B OBITY W TPYAOBOM JEATENBHOCTH B IEIAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHUBAIMM K OOYyYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUID Ha OCHOBE YCBOGHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQHIS U HAMpPaBIEHHOCTU AAbHEHIIEro
oOydeHwUsI.

OOmee 4YuCIO 4YacoB, OTBEAEHHBIX I M3YyYEHUS XUMUU Ha YpOBHE
OCHOBHOT0 00111ero o0pasoBaHus, coctapisier 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPXAHUE OBYYEHUA

8 KVIACC

IlepBoHayanbHbIE XUMHYECKHE IOHATHS

IIpenmer xumuun. Ponb XUMuM B )KM3HU 4YelnoBeKa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHME CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSHUE
BelecTB. [loHssTHE O MeTOmaxX MO3HaHUA B XMUMHUU. UMCThIE BEHIECTBA U CMECH.
CnocoOnbI pa3faesieHus: CMECEH.

ATOMBI W MOJEKYJIBl. XHUMHYECKHE dJeMEHThl. CHUMBOIBI XUMHUUYECKUX
a1eMeHTOB. [IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas (opmyna. BajaeHTHOCTh aTOMOB XHWMHYECKHUX DJIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAs AaTOMHasg —Macca.
OTtHocuTenbHas MOJEKYJsIpHas mMacca. MaccoBas 10151 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUH.

KomnuectBo BemecrBa. Mosb. MonsipHas macca. B3anmMocCBsI3b KOIMYECTBA,
Macchl W 4YHMCJa CTPYKTYpPHBIX eIMHHI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUH.

PuU3NYECKUE U XUMHYECKUE SBJICHUS. XUMHUUYECKasl PEaklUs U €€ MPU3HAKHU.
3aK0H COXpaHEHHUs MacChl BemlecTB. XUMHUYeCKHMe ypaBHeHus. Kiaccudukanms
XUMUYECKUX PEAKINI (COeAMHEHUS, PA3I0KEHUS, 3aMELIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCY/0M, MpaBujiaMu padOThl B JIaOOpPaTOpUU U
npuéMamMu oOpalieHusl ¢ J1abopaTOPHBIM 00OPYIOBaHUEM, U3YYEHHE U OMUCAHUE
¢u3nuecknx CBOWCTB OOpa3IOB HEOPraHWYECKUX BEIIECTB, HAOIIOJCHUE
busnyeckux (MJIaBICHUE BOCKA, TassHUE JIbJa, pacTHUpaHHE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAIMS BOJAbI) U XMMHYECKUX (TOpPEHHE CBEUH, MPOKAIMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KHCJIOTOM) SBICHNM, HAOIIOICHHE U
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKHX peakuuil (pasjio’keHue caxapa,
B3aMMOJICIICTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3lioKE€HHE TUIIPOKCHUIA
menu (II) mpu HarpeBaHuu, B3auMoOACHCTBHE keje3a ¢ pacTBopoM cosu Menu (1),
M3YYEHHE CIIOCOOOB pa3felieHus CMecel: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BbINIAPUBAHUE, NUCTWUIALMS, XpoMaTtorpadusi, TPOBEICHUE OUUCTKH MOBAPEHHOM
CONMM, HaONIOACHHWE W  ONUCAaHUE  pe3yJbTAaTOB  IPOBEJACHUS  OINBITA,
WJUTIOCTPUPYIOIIETO 33aKOH COXPAaHEHWs MacChl, CO3/IaHHE MOJEIEH MOJIEKYI
(I1apOCTEPIKHEBBIX).

BakHeiuue npeacTaBuTe M HEOPraHUYeCKMX BeLecTB

Bo3ayx — cmech razoB. CoctraB Boznyxa. Kucimopon — 3jaeMEHT U MPOCTOE
BenlecTBO. HaxoxxaeHue kuciaopona B Opupoae, (PU3MYECKUEe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenue kucinopoaa. CrocoOsbl



MOJTy4yeHUs] KHUCTOopoJa B J1abopaTopuud U TIpoMbIIUIeHHOCTH. Kpyrosopor
Kuciopoaa B npupoje. O30H — aytoTpornHas MOAU(PHUKALINS KUCIOPO/Ia.

TemmoBoit 3¢ dekT XuMHUUECKOW peakiuud, TEPMOXUMUYECKHE YpaBHEHWS,
9K30- W DHAOTEPMHUUYECKHE pEaKIUU. TOILUIMBO: Yrolb M METAaH. 3arpsA3HEHUE
BO3/yXa, yCUJIEHHE MTapHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopon — nsneMeHT u mpocroe BemectBo. Haxoxnenue Bogopona B
npupose, ¢GU3MYECKHMe ¢ XHMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nosydeHus. Kucnotsl u conu.

MounsipHbiii 00bE€M ra3oB. PacuéTbl M0 XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue CcBouicTBa BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HacpleHHble M1 HEHACBIIEHHBIE pPacTBOpPhl. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 107151 BelllecTBa B pacTBOpE. XUMHUECKHE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTtBOpoB B mpupoae U B KU3HMU 4enoBeka. KpyroBopoT Boabl B MPUPOJIE.
3arps3HeHHe NpUPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukamus neoprannuecknx coenuHennit. Oxcuapl. Kiaccuduxarus
OKCHJIOB:  cosieoOpasyrolmiiue  (OCHOBHBIE, KHCJIOTHBIC, aM(OTEepHbIE) U
HecosieoOpasyromue. Homenknatypa okcugoB. Dusmueckne ©U XUMHUYECKHE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHnoBanusi. Knaccudukanus ocHOBaHUI: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. Homenkimarypa ocHoBaHui. PU3NYECKHE W XHMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHUM.

Kucnorsl. Knaccudukamus kucinor. Homenknarypa kucinor. duzndeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psn axktuBHoctm metammioB H. H. bekerosa.
ITonyyeHnne Kucnor.

Comu. HoMmenkiarypa coneit. @u3ndyeckue u XUMUYECKHUE CBOWMCTBA COJICH.
ITonyuyenune comnen.

['eneTnueckas CBA3b MEXAY KJIACCAMH HEOPTAHUYECKUX COCTMHEHUIA.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPENEICHUE COAEPKAHUSA KUCIOPOAa B BO3AYyXE, MOJy4ECHHUE,
coOupaHue, paclo3HaBaHWE M M3YYEHHE CBOWCTB KHCIOpPOJa, HaOIOJACHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCJIOPOJOM M YCIIOBUS BO3HUKHOBEHUS W
IpeKpaileHus ropeHus (mokapa), O3HAKOMJIEHHME C o0pa3llaMd OKCHAOB U
OMKMCAHWE WX CBOWCTB, MOJYYEHUE, COOMpaHHE, PACMO3HABAHME U HW3YUYCHHE
CBOMCTB Bojopoza (ropeHue), BzauMojehcTBre Bojopoga ¢ okcuaom menu (II)
(BO3MOKHO HCIOJB30BaHUE BUICOMATEPHAIOB), HAOIOJCHHE OOpPa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBaHHE OCOOEHHOCTEH pPACTBOPEHMS BEIIECTB C
pa3IMyHON PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C ONPEACIIEHHOU
MacCOBOM JI0JIEH pacTBOPEHHOTO BEILIECTBA, B3aUMOJICHCTBUE BOJABI C METAJJIaMU
(HaTpueM ©  KajgbuueM) (BO3MOXKHO HCHOJb30BAaHUE BHIEOMATEPHATIOB),



HCCIIEIOBAaHUE OOpPAa3IOB HEOPTraHWYECKUX BEIIECTB Pa3IUYHBIX  KJIACCOB,
Ha0JII0ICHNE U3MEHEHHUS OKPACKH MHIAMKATOPOB B PAacTBOpPaX KHUCIOT U HICIIOUECH,
n3ydyeHue B3auMmozeiicTBus okcuga menu (II) ¢ pacTBOpoM CcepHOM KHCIOTHI,
KUCJIOT C METaJUIaMH, PEAaKIMid HEWUTpadu3alliH, MOJYyYEHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJIHOTO METajlyla JAPYTMM K3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTANIBHBIX 3ajad 1o TeMme «BaxHelmue Kiacchbl HEOPraHUYECKUX
COEUHEHUI».

Hepuonuuecknit 3axkoH u Ilepuoagmuyeckass cucremMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHNCJINTETBHO-BOCCTAHOBUTE/IbHBIE PEAKIIUNU

[lepBbie TOMBITKH KIAaCCU(PUKANMKN XUMHUYECKUX dyeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX JJIEMEHTOB (IIEOYHbIE M IEJOYHO3EMEIbHbIE METaJIbI,
TaJIOTeHbI, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yoT aM(OTEPHBIE OKCHIBI
Y TUIPOKCUBI.

[lepuonnueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N.  Menneneea.  Koporkomepuonnas W JATUHHONEpUOAHAs  (POPMBI
[lepuoguueckoii cuctembl xumuuecknx 3neMeHToB 1. M. Menneneesa. [lepronasl
n Tpynnbl. PHU3NYECKUN CMBICI IOPSIAKOBOIO HOMEpa, HOMEPOB IepuoAa H
CPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYEeK aToMOB TiepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTa 10 ero noyioxenuto B [lepuonnueckon cucreme . . Menneneena.

3aKOHOMEpPHOCTH HW3MEHEHHsSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIaM U IEPUOAAM.

3Hauenue llepunoanueckoro 3akoHa u llepuoanyeckoil CUCTEMbI XUMHAYECKHUX
AJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. . 1. MenneneeB — y4€Hbil u
IPAKIaHVH.

Xumuueckasi cBaA3b. KoBaneHTHas (moyisipHasi W HEMNOJSIpHAsi) CBA3b.
DIIEKTPOOTPUIIATENBHOCTh XUMUYECKHUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHus.  OKHUCIUTENbHO--BOCCTAHOBUTENBHBIE  PEAKIIUU.
[Tpouiecchbl OKUCIEHUS U BOCCTaHOBIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3y4eHHUE OO0pa3lloB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LMHKA C PACTBOPAMU KHUCJIOT M IIEJIOYEH, ITPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3aoKeHUs, COCTUHECHHS).

Meosicnpeomemnuie ceasu



Peanmm3anuss MeXNpeIMETHBIX CBSI3€W INpU W3y4YEHHMM XHMHUU B 8 Kiacce
OCYILIECTBJISIETCSI 4Y€pe3 MHCIOIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHbIX
MOHATHUM, TaK U MOHITUH, SBIIIIOIIMXCS CUCTEMHBIMU JUJISL OTAENBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO11ue ecTecTBEHHO--HAay4YHbIE MOHATHS: HAy4YHbIN (DaKT, THUIOTE3a, TEOpus,
3aKOH, aHalu3, CHHTE3, KiacCU(pUKaLMs, NEPUOAUYHOCTb, HAOIIOJEHUE,
JKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIU/I,
W30TONBI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUN 3apsll, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, ra3, (pU3NUecKre BETUYMHBI, €IUHUIIBI
U3MEpEHUs, KOCMOC, IUIaHEThI, 3BE3/1b1, COJIHLIE.

buonorus: porocunTes, Apixanue, ouocdepa.

['eorpagus: armocdepa, ruapocdepa, MUHEpadbl, TOpPHBIE MOPOABI,
II0JIE3HBIE UCKOIIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeuiecTBo 1 XMMHUYECKasi peakuus

Ilepnonnuecknii 3akoH. Ilepnonnueckas cucteMa XUMUYECKAX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHAYECKUX JJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KaIMs, Kalblusid M HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM DJJIeMEHTOB B llepuomnueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUIbl XMMHYECKOM CBA3U. THIBI KPUCTAJUIMYECKUX
PEWETOK, 3aBUCMMOCTD CBOMCTB BEIIECTBA OT THUINA KPUCTAUIMYECKON PEIIETKU U
BUJa XUMHUUECKOU CBSI3H.

Krnaccudukaiuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEILECTB, OTHOCAIUMXCA K pa3IM4YHbIM KjaccaM HEOPraHWYECKUX
COCIMHEHNN, TEHETUYECKAs CBA3b HEOPraHMYECKUX BEILIECTB.

Knaccuduxanus XuMHUUECKUX PeakLMi MO pa3IMYHbIM IpU3HAKaM (0 YUCITy
M COCTaBy YyYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEHEH OKMCIEHMSI XMMHYECKHX 3JIEMEHTOB, 110 OOpaTUMOCTH, I10
Y4aCTHIO KaTajau3aTopa). JDK30- U SHAOTEPMHUUYECKUE PEAKLUH, TEPMOXUMUYECKUE
YpaBHEHUH.

[Tonsatue o ckopoctu xumuueckod peakuuu. [loHstue 00 0OpaTUMBIX U
HEOOpaTUMBIX XHUMHUYECKUX peakuusx. [IoHATHe 0 rOMOreHHBIX U TeTepOre€HHBIX
peakuuax. [lonstue o xaramuse. [lorarue o xumudeckoM pasHoBecuu. DakTopsl,
BIUSIONIME HA CKOPOCTh XHMHUYECKOW PEAaKUUH M IOJIOKEHUE XUMHUYECKOIO
paBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTENbHBIE ~ PEaKUMUM,  AJIEKTPOHHBIM  OanaHc
OKHCIIMTEIbHO-BOCCTAHOBUTENBHON  PEAKLIUU. CocraBiieHne  ypaBHEHHM



OKHCIIMTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  HUCIOJIB30BAaHUEM  METOAA
AJIEKTPOHHOT O OajaHca.

Teopus ANEKTPOIUTUYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHn3M IHCCOLMAIIMM BEIIECTB C PA3JIUYHBIMU BHAAMU
xuMuueckoil cBs3u. Crenens auccounanuu. CuiabHbIE U ca0ble 3JEKTPOIUTHI.

Peakiiun noHHOrO OOMEHa. Y CJIOBUS MPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa,
IOJIHBIE W COKpAllEHHbIE WOHHBIE ypaBHEHMs peakuuil. CBoWCTBa KHCIOT,
OCHOBaHMM W COJe B CBETE TMPEACTABICHUN 00 DJIEKTPOIUTHYECCKOU
nuccounanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsITHE O THIPONIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIAMU KPUCTAUIMYECKHX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METaUVIOB M HEMEeTaoB (rpaduTa M anMasa), CIOKHBIX BEIIECTB
(x70puaa HaTpusi), UCCIEIOBAHUE 3aBUCHUMOCTU CKOPOCTH XUMHUYECKOH pPEaKLUU
OT BO3JICHUCTBUS PANIUYHBIX (PAKTOPOB, MCCIEIOBAHUE AIEKTPOIPOBOIHOCTH
pacTBOPOB BEIIECTB, IpoLEcca AUCCOLMALMU KHCIOT, WIEJI0YEed M COJer
(BOBMOXKHO  HCIIOJIb30BaHHWE BHUJEO  MaTEpUaJiOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ MNPU3HAKM  NPOTEKAHHsS  peakuuii HMOHHOro  oOMEHa
(oOpa3zoBaHMe Ocaaka, BbIJCIEHUE Trasza, oOpa3oBaHHE BObl), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHAN
(ropeHue, peakuuu pa3iioKEHUs, COEAUHEHUS), pacllO3HaBaHUE HEOPTaHMYECKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pEakUMd Ha HOHBI, peLIeHue
AKCIEPUMEHTAIIBHBIX 33/1a4.

HeMmeTa/ibl 1 UX coeIUHEHUS

OOmiast xapaktepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHre U (PU3NYecKHe CBOWCTBA MPOCTHIX
BCIIECTB — TaJOreHoB. XHMHYECKHE CBOMCTBA Ha MNOpUMEpe  XJopa
(B3auMOZICIICTBME C MeETalJlaMH, HEMeTalylaMH, IleJo4aMH). XJIOPOBOJIOPO/I.
ConsiHast KHCIOTa, XMMUYECKHUE CBOICTBA, MOJydeHHE, NpuMeHeHue. JleilcTBue
XJIOpa W XJOPOBOJAOPOJA HA OpPraHu3M 4YeJoBeKa. BaxHeumme XJI0opuIbl U UX
HAaXO0XJICHHE B IPUPOE.

OOmiast xapaktepucTuka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (QU3NYECKUE CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJIIOTPOIHbBIE MOAU(DUKAIIUU KUCIIOpOJa
U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTpoeHue, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK IMPEACTABUTENM KUCIOTHBIX OKCHIOB.
CepHast kuciorta, (Qusnueckue M XUMHYECKHE CBOMCTBa (0OIIME Kak
OpeCTaBUTENsl Kjlacca KHCIOT W crneuuduueckue). XUMHUYECKHEe pPEaKIuH,
JeXKalle B OCHOBE IMPOMBIIUICHHOIO Croco0a MOJIyYeHUsT CEpHOW KHUCIIOTHI.
[Ipumenenue cepHoil KucaoThl. COIM CEPHOM KUCIIOTHI, KAUECTBEHHAs peaKUus Ha



cyab(dar-uodH. HaxoxxneHue cepbl U €€ COCOIMHEHHUW B INpUpoje. XHUMHUYECKOE
3arpsiI3HEHNE OKPYJKAIOWIEH Cpelbl COCIMHEHHUSIMU CEpPbl (KUCIIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmias xapakrepucTtuka 3jeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEPHBIE CTENEHH OKMCIECHHs. A30T, paCIpOCTPAHEHUE B IPUPOJE,
¢usnueckre u xumudeckue ceorctra. KpyroBopor azora B nmpupoae. AMMuUak, ero
(du3nuecKkre 1 XMMUYECKHUE CBOMCTBA, MOJyyeHue U npuMenenne. Conu aMMOHMUS,
ux pu3NUecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THasg KHCIJIOTa, €€ MoJiyueHHue, (PU3HUYECKUe U XUMUYECKUE
cBoiicTBa (OOmIME Kak TMpEACTaBUTENS Kiacca KHUCIOT U cHerupuyecKue).
Hcnonb3oBaHue HUTPATOB U COJIEM aMMOHUSI B KadyecTBE MHMHEpaIbHBIX
yao0peHuii. XuMHUYeCKOoe 3arpsi3HEHHE OKPYXKaIoleld Cpe/ibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXKIM, 3arps3HEHHE BO3AyXa, IMOYBBI W BOmoEMOB). Docdop,
aloTponHeie Moaudukanuu (ocdopa, dusMUeckue M XUMUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u dpochopHas kucinoTa, GU3NICCKHE U XUMHUICSCKHE CBONCTBA,
nonyuenue. Mcnonb3oBanue ¢hochaToB B KauecTBE MUHEPATBHBIX YA0OPEHU .

O6mas xapakrepuctuka siaemMeHToB [VA-rpynmnbel. OCOOEHHOCTU CTpOEHUS
aTOMOB,  XapakTEepHblE  CTENEHH  OKHUCIEHUSA.  YIUVIEpOJ,  aJUIOTPOIIHBIE
MoIu(pUKalMKM, pPACIPOCTPAHEHUE B MPUPOAE, (U3MUECKHME U XUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B npupoje. OKCuanl yriaepoaa, ux
duznueckne W XMMHYECKHE CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJyYeHHE W IPUMEHEHHUE. DKOJIOTMYECKUe MpoOIeMbl, CBSI3aHHBIE C OKCHJIOM
yraepona (IV), rumore3a rio0anbHOrO TOTEIUICHUS KIMMara, NapHUKOBBIN
adexr. YroapHas KucioTa U €€ conu, X GU3NISCKHEe U XUMHUYCCKUE CBOMCTBA,
nojiyueHue u mnpuMmeHenwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonbs3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yriaepoza (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TAHOJ, TJIMUEPHUH, YKCYCHAs! KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIJIEBOJOPOAOB (Yrojib, HIPUPOAHBIA Tra3, HEPTH),
MPOAYKTHl UX mepepaboTku (OEH3MH), WX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTue 0 OMONOrMYECKN BAXKHBIX BEIIECTBAX: JKHUpaX, OelKax, YrieBojax — U Ux
poii B JKM3HHM 4YelOoBeKa. MarepuanbHOe €IMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COECTUHEHUN.

Kpemuuii, ero @usnueckue M XUMHUYECKHE CBOICTBa, IIOJIyY€HUE U
npumenenne. CoequHeHuss KpeMHHUs B mpupoje. OOmue mnpeacTaBieHus o0
okcusie kpemuus (IV) u kpemaueBoit kuciore. CUIMKAThl, UX UCMIOJIB30BAaHUE B
OBITY, B MIPOMBIIIUICHHOCTU. BakHeiline CTpouTeIbHBIE MaTepualbl: KEpaMHKa,



CTEKJIO, IIEMEHT, O0€TOH, Xkene300eToH. [IpobiieMbl G€30MacHOTO KCIONIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

M3y4eHHUE 00pa3I[0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSTHOW KHUCIIOTHI,
IIPOBEJICHNE KAUYEeCTBEHHBIX PEaKIMi Ha XJIOPUJ-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TIPOTEKaHUsI, OMBITHI, OTpaxaromue (U3MYECKHUE W XHMHYECKHUE CBOWMCTBA
TaJlOT€HOB M WX COCIWHEHUH (BO3MOXKHO MCIOJIb30BAHUE BUEOMATEPUAIIOB),
O3HAaKOMJICHHE C O0Opa3lamMu XJIOPHAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasmiamMu  ceppl U €€  COCOUHECHUSIMH  (BO3MOXHO  HCIOJH30BaHUE
BUJIEOMATEepUaJiOB), HAOIIOIEHNE Mpollecca OOyIIMBaHUs caxapa Ioj JeHCTBUEM
KOHLICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3YYEHHUE XUMHUYECKHX CBOMCTB
pa30aBiIEeHHONM CEPHOM KUCIOTHI, MPOBEACHUE KAUeCTBEHHON peakiuu Ha cyiabdar-
WOH W HaOO/IeHWe TMpU3HAKa e€ MPOTEKaHWs, O3HAKOMJIEHWE C (pu3muecKumMu
cBoiictBamMu azora, (ochopa U HX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPUAoB), 00pa3liaMu a30THBIX U (OCPOPHBIX YAOOPEHH, MOTydyeHHE,
coOupaHue, pacro3HaBaHWE M U3Y4YCHHE CBONCTB aMMHaKa, MPOBEACHUE
KauyeCTBEHHBIX peaKIui Ha MOH aMMOHHMS U Pochar-uoH U U3y4YeHHE MPU3HAKOB
MX IPOTEKAHUs, B3aUMOJACHUCTBAE KOHIEHTPUPOBAHHON a30THOW KHUCIJIOTBI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YCHUE MoZenen
KPUCTAUIMYECKUX PEHIETOK anMasza, rpaduta, dyuiepeHa, O3HAKOMJIEHUE C
MIPOIECCOM  aJCOPOIIMKM  PAaCTBOPEHHBIX BEIIECTB AaKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MNPOTHUBOra3a, MojydeHHue, coOMpaHue, paclio3HaBaHUE U U3y4EHUE
CBOMCTB YIJVIEKUCIIOTO Ta3a, MPOBEJICHUE KAaYECTBEHHBIX PEAKIUil Ha KapOOHAT U
CUJIMKAT-UOHBl W H3YYEHHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMIJICHUE C
NPOJYKIIMEH CHUIMKATHOM MPOMBIIIUICHHOCTH, PEIICHUE HSKCIEPUMEHTAIbHBIX
3aaa4 1o TeMe « BaxxHenmme HeMETaIUIbl U UX COEAUHEHUSD.

MeTaJ/uibl ¥ UX COeTUHEHUS

OO01ast XxapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU
ux nonoxeHus B llepmoamueckon cucreme xumMudeckux dyeMeHtoB [l .
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeETauioB. MeTrannndeckasl CBsi3b U
METAUIMYECKAs] ~ KpUCTa/UIMUecKass  pemérka.  DIEKTPOXUMHUYECKUU  psll
HanpspKeHU MetaioB. dusnyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mue
crnocoObl ToJiydeHus: MeTaioB. lloHsATHE O KOppO3MM METAJIOB, OCHOBHBIE
CrocoObl 3alMThl UX OT Koppo3uu. CruiaBel (CTajlb, YYTyH, JIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U MPOMBIIINIEHHOCTH.

Illenounsie MeTasuibl: nojiokeHue B llepronnueckon cucTeEME XMMUYECKHUX
anemenToB /. M. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaXOXIAEHHWE B IPHUPOLE.
dusnyueckre U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kaimus). OKCUAbl U



TUAPOKCUABI HaTpusi W Kaius. l[IpuMeHeHue IMIEeTOYHBIX METAUIOB W HUX
COCIUHEHUM.

[[lenouHO3€MENbHBIE METAJIBI  MarHUil M KajblW: TMOJOXKEHUE B
Ilepmonnueckon cucreMe xuMuueckux 3yeMeHToB [[. 1. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJeHue B npupoje. Guznyeckre 1 XuMUYECKUE CBOMCTBA MarHus
U Kanbliusa. Baxuelive coequHEHHUs Kaiblusg (OKCHUI, TUIPOKCHUI, COJIN).
XKécTkocTh BOABI M CTOCOOBI €€ YCTpPaHEHMUS.

AmomMuHU: osioxkeHue B [lepuoanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHME aroMa, HaxoxjaeHue B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA AMIOMUHUSA. AM(OTEpPHBIC CBONCTBA OKCHIA U THAPOKCHIA
AIFOMUHHS.

XKenezo: monoxenue B [leppuoguyeckor cucTteMe XUMUYECKHX 3JIEMEHTOB /l.
N. MenneneeBa, cTpoeHHe aroMa, HAaxOXKAeHUE B mpupoae. PusnvecKkue Hu
XUMHYECKHE CBOMCTBA jkeie3a. OKCHIbI, THIPOKCU bl U cou xxenesa (1) u sxenesa
(IT), ux cocTtaB, CBOWCTBA U MOTYYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C o0pasllaMd METAJUIOB M CIUIAaBOB, HX (HUINYECKUMHU
CBOMCTBaMH, HW3Yy4Y€HHE  PE3YyJbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJICHCTBUS OKCHIA
KaJIbIlUsl U HaTpusi C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHACOMATEPUAITIOB),
UCCJIEIOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS Kejle3a B KUCIOPOIE
(BO3MOXKHO  HUCIIOJb30BaHUE  BHUAEOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUS
KAUEeCTBEHHBIX PEAaKIMil Ha MOHBI: MAarHUsl, KalbIUs, AJIIOMUHMS, [IMHKA, JKelie3a
(IT) u xene3a (III), meau (II), HabmoneHWE U OMHMCAHKUE MPOIIECCOB OKPAIIMBAHUS
IJJaMEHU MOHAMU HATpus, Kalusg U Kaiblusi (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIEOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMHHUS
Y TUIPOKCUJA LIMHKA, PEHIEHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «Baxnelmue
METAJUIbl U UX COETUHEHUS.

XHUMHUA ¥ OKPYKAOLIAA cpeaa

BemectBa 1 marepuansl B IOBCEIHEBHOM JKM3HHM 4eloBeka. bezomacHoe
WCIIOJIb30BaHUE BEUIECTB U XMMHUUYECKUX peakiuid B ObITy. [lepBas momolnps mnpu
XUMUYECKUX 0KOTraX U OTPABJICHUSX.

XHUMUYECKOE 3arpsA3HECHHUE OKPYXaroIllel cpenbl (MpeAenbHas I0myCTUMAas
KoHIIeHTpaius BeecTs, aanee — [I/IK). Poib xuMum B pelieHUN 3KOJIOTrHYECKUX
poOJIEM.

Xumuueckuii IKcnepumenm:

M3ydeHue oOpaslloB MaTepuaoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJUMEpPHBIE
MaTepUabl).

Mexcnpeomemnuie céasu



Peanmu3anus MeXNpeIMETHBIX CBA3CH INPU U3YYEHHH XUMHM B 9 Kiacce
OCYILECTBJISIETCSI 4Y€pe3 HCIHOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHATHUM, TaK U MOHITUH, SBIIIIOIIMXCS CUCTEMHBIMU JUJISL OTAENBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE€ MOHSATHUS: HAaydHbIH (akT, rumoresa, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, KiIaccu(ukauusa, MNepUOJUYHOCTb, HAOJIIOJEHUE,
JKCIIEPUMEHT, MOJEIMPOBAHUE, WU3MEPEHHUE, MOJENb, SBJICHUE, ITaPHUKOBBIN
ek, TEXHONOT U1, MaTePUAJIBI.

®u3uka: Marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJ,
M30TONBI, PaAUOAKTUBHOCTb, MOJIEKYJa, JJICKTPUYECKUM 3apsil, IPOBOJHUKH,
MOJYIIPOBOJHUKU, JTUAJIEKTPUKH, (OTOJIEMEHT, BELIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KPUCTAILINYECKAS
peméTka, CriaBbl, (pU3MUECKUE BEIMYUHBI, €AMHULIBI U3MEPEHHs, KOCMUYECKOE
IIPOCTPAHCTBO, ILUTAHETHI, 3BE3/bl, COoJHLIE.

buonorusi: ¢orocunTes, apixanue, O6mocepa, IKOCHCTEMA, MHHEpAIbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, MUTATEIbHbBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaTIbl, TOpPHBIE MOPOABI,
ITOJIE3HBIE UCKOIIAEMBIE, TOILIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTPaMMBI  OCHOBHOTO  OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XO0J€ OOY4eHHS XMMHHM B €IUHCTBE Y4YEOHOH U
BOCIIUTATEJIbHOW JIEATEIbHOCTA B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHM, TPUHATHIMU B
oOlIecTBe MpaBUJIaMd M HOPMAaMH TIOBEJCHHMS U CIIOCOOCTBYIOT MpoIleccam
CaMOIIO3HAHMSI, CAMOPA3BHUTHS M COIUATN3AIIANA 00yJarOIuXCsl.

JIm4HOCTHBIE  pe3yabTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYaroOIIMXCS
PYKOBOJCTBOBATHCS CUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAIlUd U
pacLIMpPEHHUE ONbITA AESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpuOTHYECKOr0 BOCITUTAHMS .

IIEHHOCTHOI'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAyYHOMY HACJIEAWI0, NMOHUMAaHHsS 3HAYCHUS XUMHUYECKOM HAayKh B JKHU3HU
COBPEMEHHOI'0 O0INECTBa, CIIOCOOHOCTH BIAAECTh JOCTOBEPHOM HH(OpMaImeil o
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MHpa U OOIIECTRA;

2) TPaKTAHCKOT0 BOCTIMTAHMS :

MPEACTABICHUS O COLMAIbHBIX HOpPMax MW MOpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
NOJIE3HOW,  y4eOHO-MCCIIEe0OBATEIbCKOM, TBOPYECKOM W JAPYrUX  BHJAX
JIESITeTbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOHM AESTENhbHOCTU MpHU
BBITIOJIHCHUU Y4YEOHBIX, TMO3HABATEJbHBIX 3a7a4, BBHIIIOJIHEHUU XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUN YICOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHUIO
U B3aMMOIIOMOIIM B TpoOIEcce O3TOW y4eOHOU JesATEeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEJAEHUE M IIOCTYNKH CBOUX TOBAPUILEH C TO3ULHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) IEeHHOCTH HAYYHOI'0 IIO3HAHUSI

MHPOBO33PEHUYECKHUE TPEACTABICHHUS O BEIIECTBE M XWMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKM M COCTaBIIIOLINE
OCHOBY JIJIsl TIOHUMAaHUS CYIIIHOCTH HAy4YHOM KapTUHBI MUpA, NPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHA MPUPOJbI, B3aMMOCBS3IX YEJIOBEKA C
NPUPOJHOMN CPEIO, O POJIU XUMHUHU B MO3HAHUHU 3THX 3aKOHOMEPHOCTEN;

MO3HaBaTEIbHbIE MOTHBBI, HAMPABJICHHBIC HA TMOJYYEHHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOIUMBIE i OOBACHEHUS HAOJIOAAEMBIX MPOIECCOB U SIBJICHUM,
MO3HABATEIHbHOW, WH(MOPMAIIMOHHON M YHUTATENbCKOW KYJIbTYPhl, B TOM YHUCJIE
HABBIKOB CAMOCTOSITEJIbHOM pabOThl C y4E€OHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOl, MOCTYIMHBIMH TEXHUYECKHMMH CpEICTBaMH HH(OPMAIMOHHBIX
TEXHOJIOTU;

MHTEpEC K OOYYEHHIO M TIO3HAHMIO, JII0OO3HATENBLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K caMOOOpa30BaHMIO, TPOSKTHOH W  HCCIEAOBATEIbLCKOM
JIeSITENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpPaBICHHOCTH W YPOBHSI OOy4YEHHUS B
JaJIbHEHIIIEM;

4) hopMHUpPOBaAHNUS KYJIbTYPHI 3/10POBBSI:

OCO3HAHHWE IICHHOCTU JKU3HU, OTBETCTBEHHOI'0 OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKHM Ha 30POBBIM 00pa3 >KWU3HHU, OCO3HAHHWE ITOCIICACTBUN W
HEMPHUATUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aIKOTOJIs, HAPKOTUKOB, KYpEHUs),
HEOOXOAMMOCTH COOJIFOJICHUS TMpaBWil 0€30MacHOCTH TMpU  OOpAIllEHHH C
XUMUYECKUMH BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOro BOCIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3y4eHUI0 TIpodeccuil u Tpyaa pa3iuyHOro poja,
yBOXCHHE K TPYAy U pe3ysibTaTaM TPYIOBOW NEATEIHHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUs TMpPEeIMETHBIX 3HAaHUW MO0 XUMHUHU, OCO3HAHHBIA BBIOOP
WHIWBUIYAJILHON TPASKTOPHH MPOJIODKCHHSI 00pa30BaHUS ¢ YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPO¢eCCHOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIaITHPOBATHCS B MPOPECCHOHATBHON CPelIe;

6) IKOJIOrHYEeCKOro BOCIIMTAHMS :

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HHM Ha 3emJie, OCHOBE e¢ CYIIeCTBOBaHUS, TOHMMaHUE IICHHOCTH 3I0POBOTO U
Oe3omacHoro oOpa3za KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3HIECKOMY M TICHXHYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH COOIOACHUS
paBII 0€30TIaCHOTO MTOBEACHUS MpU PaboTe ¢ BEIIECTBAMHU, a TAKXKE B CHUTYAITUsX,
YIPOXKAIOMINX 3/TOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, MOJydaeMble NMPU U3YYEHUU XUMHH, IS
peuenus 3a/1a4, CBA3aHHBIX C OKPYKAOLIEH IPUPOJHON CPENOM, ISl IIOBBIIECHNUS
YPOBHS  SKOJIOTMYECKOM  KyJIbTYpbl, OCO3HAHMS TJ00aJbHOTO  Xapakrepa
AKOJIOTHYECKUX TPOOJIEM M TYTeH WX PEHICHUS MOCPEACTBOM METOJOB XHUMUH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATLCS MM B IMO3HABATEIHHOM,
KOMMYHHUKAaTHBHON U COLIMAILHOM MIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaMEeTHBIX pPE3yIbTaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHUSI  OOIIEHAYYHBbIE TOHATUS (3aKOH, Teopusl,
IPUHITAI, TUTIOTE3a, (HaKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT B APYTOE.), KOTOPhIC
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETax U MO3BOJIAIOT Ha
OCHOBE 3HAHHMHM M3 3THX MPEAMETOB (OPMHUPOBATH IMPEACTABICHUE O IEIOCTHOU



HAay4YHOW KapTHUHE MUpPA, U YHUBEPCAIbHBIC yueOHBIC NeHCTBUS (ITO3HABATEILHEIE,
KOMMYHHUKATHUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIeuynBalOT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
NEeSTeTbHOCTH.

Ilo3naBaTe/ibHbIe YHHBEPCAIbHBbIE Y4eOHbIE HelCTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUM: PACKPBIBATh CMBICI XMUMUYECKUX MOHSATUN (BBIAEIATh UX XapaKTEpPHbIC
MPU3HAKW, YCTAHABIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSMH), HCIIOIH30BATh
TOHSTHS NIl OOBSICHEHUST OTJENBbHBIX (DAKTOB U SBICHUMN, BEIOUpPATh OCHOBAHUS U
KpUTEpHUH ISl KIACCH(PUKANNKA XUMUUYECKHX BEIIECTB U XUMHUYECKUX PEaKIIHi,
YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIE CBSI3M MEXKAY OOBEKTaMU H3y4YEHUS,
CTPOUTH JIOTUYECKHUE paCCYXACHUs (MHIAYKTUBHbIC, AEAYKTHUBHbIC, 10 aHAJIOTUN),
JieNaTh BBIBOJBI U 3aKJIFOUEHUS,

yMEHUE TIPUMEHSITh B TIPOILIECCE TMO3HAHUS TOHATUA (MIPEAMETHBIE W
METanpeIMETHbIEC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ »JJIEMEHTa), XuUMuuyeckas QopMyna U ypaBHEHUE
XUMUYECKON PeaKIuu — MPHU pelICHUU y4eOHO-T03HABATEIbHBIX 33714, C YUYETOM
ATUX MOJICJIbHBIX TMPEJCTABICHUM BBIABIATh U XapaKTEPU30BATh CYIIECTBEHHbIC
MPU3HAKHA U3YYaeMBIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEAKIUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBEHHBIE CBSI3U W
MPOTUBOPEUHUSI B U3y4aEMbIX MTPOLIECCaX U SIBJICHUSIX.

ba3oBrbie ucciieroBare/ibckue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKK€ B KadyeCTBE OCHOBBI JJisi (DOPMHUPOBAHHS THUIOTE3BI TIO
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHII;

NpUOOpETeHHE ONbITa MO IUIAHUPOBAHUIO, OpraHU3allUd U TPOBEIEHUIO
YYEHUYECKUX OKCIEPHUMEHTOB, yMEHHE HaOmIogaTh 3a XOJOM IIporiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ylbTar, POopMYyIUpOBaThH 000OIIECHUS U
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIAEAOBAHUS, COCTABIATh OTYET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHbBIX BUAOB U (HOpM MpEJCTaBICHUS, MOJIy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMYJIIpHAsl  JIUTEpaTypa XUMHUUYECKOTO COJCpPXKAHUS, CIPABOYHBIC
nocobusi, pecypcbl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTUBOPEUYUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIUIO;



YMEHHE TPUMEHSTh Pa3IMYHbIE METOJBI M 3alpOChl MPH TOUCKE U OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JJISi BBIMOJIHEHUS
y4eOHBIX M MO3HABATENbHBIX 337a4 ONPEAEIEHHOI0 TUIIA, IPUOOPETEHHUE ONBITA B
00JJaCTW  HMCMOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUM,
OBJIaJICHUE KYJbTYPON aKTUBHOTO MCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (DOpMY NpeACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3a7a4d  HECJIOKHBIMU CXEMaMH, JrarpaMMaMHu,
apyrumu popMamu rpaduku U UX KOMOMHALMSMY;

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B Mpolecce y4eOHOU H
UCCIICIOBATENHCKON ACATEIHbHOCTH WH(DOPMAIMIO O BIUSHUU TPOMBIILICHHOCTH,
CEJIbCKOrO XO034iCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPYKAKOUIEH MNPUPOIHOM
Cpelbl.

KoMMmyHHKATUBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiCTBHUS:

yMEHHUS 3a7aBaTh BONPOCHl (B XoAe auaiora W (WiIM) JAUCKYCCHM) IO
CyIIecTBYy  OOCyXaaemMod  Tembl, (OPMYIHUPOBaTH CBOM  MPEIJIOKCHHS
OTHOCHUTEJILHO BBITTOJIHEHUSI MPEJIOKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIATh  TOJYYEHHbIE  pe3yibTaThl  IO3HABATEIHHOM
JEATeIbHOCTA B YCTHBIX M MHCHBMEHHBIX TEKCTaX; JejaTh MPE3CHTALUIO
PE3YJIbTATOB BBIMOJHEHUSI XUMUUYECKOrO dKCIEpUMeHTa (JIabopaTOpHOT'O OIIbITA,
1ab0paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEUIECTB, y4€OHOIO MPOEKTA);

YMEHUS Y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHUKAaMH B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIEAOBATENIbCKOM  JESATEIbHOCTH  MpPU  pEUICHUU
BO3HUKAIOUIMX MPOOJIEM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB M COIJIACOBAHMS
no3unuii (oOCyXJeHus, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMBD», KOOPIUHAIIHS
COBMECTHBIX JICMCTBUM, OIPEIEJICHUE KPUTEPUEB IO OLIEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U ApyTHE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE NelCTBUSA:

YMEHHE CaMOCTOATENBHO ONpEAEsITh UENU JeATeIbHOCTH, IIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh M TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOO
NesATeNIbHOCTD, BBIOMpaTh Hanbosee 3pHEKTUBHBIE CIIOCOOBI PEIICHUST YUeOHBIX U
MMO3HABATEIbHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBJIATh WJIH KOPPEKTUPOBATH
MPEIUIOKECHHBIA AJITOPUTM JIEUCTBUKA TIPU BBINIOJHEHUM 33JaHUA C  YYETOM
MOJTyYEHHUsI HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBHE MOJIyYEHHOTO pE3yJbTaTa 3asBJICHHON LIEIU, YMEHHE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, Mpe/jiaraéMble B YCIOBUU 3aJJaHUN.

MNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX pE3yJbTATOB IO OCBOCHHUIO OO0S3aTEIBHOIO
COJICp’KaHMsI, YCTAHOBJICHHOrO JaHHOW (denepaqbHON padodeil mporpaMMon,
BBIJICIISIIOT: OCBOEHHBIE OOYYaIOIIMMKCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOObI



neicTBui, crnenuduUeckue JUISI  TPEIMETHOH 00JacTh  «XHUMHS», BHUIBI
NEATEIbHOCTH IO  TOJYYEHHUIO HOBOTO 3HAHUSA, €ro  HWHTEpIpETaluu,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoHIily 00yueHus B 8 kij1acce nmpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE

JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

e PACKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IMOHATHI: aTOM, MOJEKYIa,
XUMHUYECKUN DJIEMEHT, IPOCTOE BEIIECTBO, CII0XKHOE BEIIECTBO, CMECH
(omHOpOSHAS M HEOJAHOPOJHAS ), BaJICHTHOCTh, OTHOCUTE/IbHAS aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJMYECTBO BEIIECTBa, MOJIb, MOJSIpHAas Macca,
MaccoBasi J10JII XMMHUYECKOTO dJIEMEHTa B COCTMHEHUU, MOJIIPHBIA 00BEM,
OKCHJI, KHUCJOTa, OCHOBAaHUE, COJb, AJIEKTPOOTPULATEIBHOCTb, CTENEHb
OKHUCJICHHS, XMMHYECKash PEaKIus, KiIacCu(UKaIus peakiii: peakiuu
COCIMHEHUS, PpEaKIMU pa30oKEHUs, pEaKIUu 3aMEUICHUs, peaKuuu
oOMeHa, 9K30- M SHJOTEPMHUECKHUE PEAKINH, TETUIOBON 3P (HEeKT peakiin,
SIAPO aTOMa, JJEKTPOHHBINM CJIOW aroma, aToOMHas OpOUTallb, PaguycC
aToMa, XMMHUYECKasl CBS3b, MOJSPHAS U HEIMOJSIpHAs KOBAJIEHTHAs CBS3b,
VOHHAs CBSI3b, MOH, KAaTUOH, aHUOH, PAacTBOP, MAaccoBas JOJisI BEIIECTBA
(MpolleHTHAas! KOHIIEHTPAIIMsI) B pAaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TIOHATUUA U
MPUMEHSITh ATH MOHSTHUS MPU ONMUCAHUM BEIIECTB U UX MPEBpaIllCHU;

e HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [UJIi COCTaBieHUs (Qopmyi
BEILIECTB U YPABHEHUM XUMUUYECKUX PEAKIIUN;

e ONpEIEIITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAWHEHUSX,
CTENEHb  OKHCJCHUS  DJEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJAcCy COCIUHEHUH IO
dbopMynaMm, BHA XUMHUYECKOM CBsi3M (KOBaJeHTHass ¥ WOHHAas) B
HEOPraHUYECKUX COCTUHEHUSAX;

e packpeiBaTh cmbicn Ilepuogmueckoro 3akona [J[. M. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX MojiokeHus B llepuogmueckoil cucreme,
3aKOHOB COXPAHEHHSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOrajpo;

e ONHUCHIBATh M XapakTepu3zoBaTh TabnuuHyto Qopmy Ilepumonnueckoit
CUCTEMbl XUMMUYECKHUX OJJIEMEHTOB: pa3jauyaTh TMOHATHUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnobouynas noarpymnmna (b-rpymnmna)y», maisie u
OoJIbIlINE TEPUOJIbI, COOTHOCUTh OOO3HAUCHMS, KOTOpPhIE HMEIOTCA B
tabmuie «llepuoguueckas cuctemMa XuMHYeckux dyemeHToB [J[. .
MenpneneeBa» € YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB



XMMHUYECKHUX JIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YUCIIO IJIEKTPOHOB
U PACIIPEICNICHUE UX 110 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPraHMYECKUE BEIEeCTBA,
XUMUYECKUE peakluu (MO0 YUCIYy M COCTaBY YYacCTBYIOIIMX B PEaKIUU
BEIIIECTB, MO TEIII0BOMY 3D PeKTy);

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME XUMUUYECKHE CBONCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXkKAsi OMUCAHUE TTPUMEpPaMU MOJICKYIISIPHBIX
YPaBHEHHUM COOTBETCTBYIOLINX XUMUYECKUX PEAKLINN;

IPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHHS XUMUYECKHUX MPEBpAILCHUI B
Pa3IUYHBIX YCIOBUSX;

BBIUKCIISATh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO W MOJISIPHYIO  MAaccChl
BEIIECTB, MAacCOBYIO JOJI0 XHMHYECKOTrO »3JeMeHTa 1o ¢dopmyre
COEJIMHEHHUSI, MACCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMUYECKON pEaKkilnu;

MPUMEHSITh OCHOBHBIC OIEpallid MBICIUTEIbHON JNEATETbHOCTH — aHAJU3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTEeMAaTU3aIlnio, KJacCHPUKaIUIo,
BBISIBIICHUE TMPUYUHHO--CJICJCTBEHHBIX CBSI3€H — JIJI1 M3Y4YEHHUSI CBOMICTB
BEIIECTB W XHUMHUYECKHX PpEAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUsI — HAOJIOJEHUE, W3MEpPEHUE, MOJIEIUPOBAHUE, SKCIEPUMEHT
(peanbHbIN U MBICTICHHBIN );

clenoBaTh  MpaBWJiaM  MOJb30BaHUA  XUMHUYECKOW  MOCYyIOH U
7a0b0paToOpHBIM 00OpYJOBAaHHUEM, a TaKXe TMpaBWiIaM OOpalleHus: C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUHMSIMU TIO BBIIOJHEHHUIO
7a00paTOpPHBIX XMMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEIIECTB (BOJOpOAA ¥ KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAEIEHHON MAacCOBOM J0JIEM PaCTBOPEHHOI'O BEIIECTBA,
IUIAHUPOBATh U MPOBOAWTH  XMUMHYECKHME  IKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOUEH M KUCIOT C MOMOILIBI HHIUKATOPOB
(;makmyc, dhenondTaaeuH, METHUIOPAHK U IPYTHE).

K xoniy oOyuenus B 9 kiacce npeaMeTHble pe3ybTaThl HA 6a30BOM YpPOBHE
JOJKHBI OTpaXaTh CPOPMHUPOBAHHOCTD Y O0YUAIOLIUXCS YMEHHIA:

pacKpbIBaThb CMBICII OCHOBHBIX XUMHYECKUX IOHATHUN: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, aHWOH, INPOCTOE BEIIECTBO,
CJIIOKHOE BEIIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHUCJICHHSI, XUMUYECKasl peakiusi, XUMUYECKasl CBsI3b, TEIJIOBON 3(PexT
peakuMd,  MOJIb,  MOJSIPHBIA  00BEM,  PAcTBOp,  AJIEKTPOJIUTHI,
HEIJICKTPOJIUTBL, JJIEKTPOJIUTUYECKA IUCCOLMALNS, PEAKUUA HOHHOIO
oOMEHa, KaTaliu3aTop, XUMUYECKOE paBHOBECHE, oOOpaThuMble U



HEOOpaTUMBbIE PEAKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBHUTENb, OKHCJIEHME H  BOCCTAaHOBJICHUE,
ajutoTponus, aMm(pOTEpHOCTh, XUMHUYECKass CBsI3b (KOBaJICHTHAasl, MOHHAs,
METa/NIMYeCcKas), KpUCTAUIMYECKas pelIETKa, KOPpPO3Us METAJUIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW pEaKIUu, MPEAEeNbHO HOMYCTUMAs
koHneHtpauus [1/IK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHU U
NPUMEHSITh 3TU MOHSTHUS MPU ONUCAHUM BEUIECTB U UX MPEBPAILCHUI;
UCIIOJIb30BaTh XUMUYECKYI0 CHMBOJMKY IS COCTaBjieHUus (opmy
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIUN;

ONpPENENATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpeAeiEHHOMY KJacCy COEIUWHEHUN Mo QopmysiaM, BUJI XUMUYECKON
CBs3M (KOBAaJCHTHAsl, WOHHAs, METAJUIMYecKasi) B HEOPraHWYECKUX
COCIMHEHUSX, 3apsii MOHA TI0 XMUMHUYECKOW (popmyse, XxapakTep cpeabl B
BOJHBIX PacTBOPAX HEOPTAHMYECKUX COCAMHEHUN, THI KPUCTAIUIMYECKON
PELIETKN KOHKPETHOI'O BEIICCTBA;

packpbiBaTh cmbich llepmoamueckoro 3akona J[. WM. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIHCHIBATh U XapaKTepU30BaTh
TabnnuHyo dopmy llepruonnueckoil cUCTeMbl XUMHUUYECKUX 3JIEMEHTOB:
pa3nuyuarh TOHSTUS «TrJaBHas moAarpymnmna (A-Tpynma)» U «moOouyHas
noarpynmna (b-rpynma)», manbie W OONbIIME TEPUONBI, COOTHOCHUTH
0003HaUCHUSI, KOTOphIE MMEIOTCS B TEPUOAUYECKOM Tadnuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMH  CTPOEHUS  aTOMOB  XHUMHUYECKUX
2JIEMEHTOB (COCTaB MW 3apsj sjapa, oOIIee YUCIO DJIGKTPOHOB U
pacmpeneneHue WX 10 DJIEKTPOHHBIM  CJOSIM), OOBICHSATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCAUHEHUMN B
npeaesiax MajblX NMEPUOJAOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHMYECKUE BEIEeCTBA,
XUMUYECKUE peakluuu (MO0 YUCIYy M COCTaBy YYacCTBYIOIIMX B PEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PPeKTy, M0 U3MEHEHUIO CTETEHEW OKHUCICHUS
XUMHYECKUX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKUE
CBOMCTBA MPOCTBIX M CIOXHBIX BELIECTB, IOATBEPKIAsA OINHUCAHUE
npuMepaMu MOJICKYJIIPHBIX U HMOHHBIX YpPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIU;

COCTAaBJSITh YPaBHEHHUS DJEKTPOJIUTHYECKONM JUCCOLMALUM  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



OoOMEHa, YypaBHCHHS pPEaKIUi, MOATBEPKIAOIINX CYIICCTBOBAHUE
TEHETHUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYHIHOCTh OKHCJIHUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MTOCPEACTBOM COCTABJICHHUS JICKTPOHHOTO OajlaHca 3THX PEaKITU;
IPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHHMSI XUMHUYECKUX TMPEBPAIICHHN B Pa3IMIHBIX
YCITIOBUSIX;

BBIUHCIISATh OTHOCUTETHHYIO MOJIGKYJSIPHYIO W MOJIIPHYIO  MacChl
BEIICCTB, MAacCCOBYIO JOJI0O XHUMHYECKOro JJeMeHTa 1o (dopmyse
COCIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMUYECKON peaKInu;

coOiroaTh  MpaBuja  MOJb30BAaHUA  XMMHUYECKOM  MOCyao U
nabopatopHbIM  00OpYIOBAaHWEM, a TaKXKe TMpaBuia OOpalmeHus ¢
BEIIECTBAMU B COOTBETCTBUUM C HHCTPYKIUSMHU 1O BBINOJTHEHHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TONYYCHUI0O U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHAKa U YTJIEKUCIIOro rasa);

OPOBOAWTH  PEAKIWH,  TOATBEPXKIAIOIIME  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPHUA-, OPOMU/I-,
uonua-, Kapobonat-, ¢ocdar-, cuwIMKaT-, cyiabhar-, THAPOKCHU]I-UOHBHI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYCHHBIX METAJIOB, MPHCYTCTBYIOIINEC B
BOJIHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIEC OIEpAaIlUU MBICIUTEILHON NeATEeIbHOCTH — aHaJIH3
U CHUHTE3, CpaBHEHUE, OO0OOIIeHHEe, CHUCTEeMaTU3allui0, BBISBICHUE
MPUYUHHO-CIICJICTBEHHBIX CBS3€M — JJI W3y4eHUs CBOWCTB BEIIECTB U
XUMUYECKAX PCaKIUHA, €CTECTBCHHO-HAYYHBIC METOAbI TIO3HAHUS —
HAOJIIO/ICHNE, M3MEpPEHUE, MOJCIUPOBAHHUE, DKCICPUMEHT (pealbHBIA U
MBICJICHHBIN).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KIIACC
KosnuecTBo yacoB
Ne HaumeHoBaHue pa3ie/ioB U DJieKTpOoHHbIE (HU(PPOBBIE)
KoHTpoabHbIe IIpakTnueckue
n/n TeM INPOrPaMMbl Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Pa3nea 1. [lepBoHavyaibHble XUMHYECKHE MIOHSATHSA
Xumus — BakHast 00J1aCTh
11 €CTECTBO3HAHHUS U 5 9 bubmorexa IIOK
' MPAKTUYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837¢c
YeJioBeKa
12 BemiectBa n xuMuueckue 15 1 bubmuoreka IIOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro no pazneny 20
Paznen 2. BaxHelinue npeacTaBuTe/ M HEOPraHNYECKHX BeleCTB
21 Bosayx. Kucnopon. [Tonstue 5 bubmmoreka [JOK
' 06 okcumax https://m.edso0.ru/7f41837¢
29 Bonopon.Ilonsitue o kucnorax 8 1 bubmoteka [IOK
' H COJAX https://m.edso0.ru/7f41837¢
Bopna. Pacteopsl. [1onsiTue 06 bu6moreka [IOK
2.3 5 1 1
OCHOBAHUAX https://m.edsoo.ru/7f41837c
OCHOBHBI€ KJIACCBI bubimoreka IIOK
24 . 11 1 1
HEOPraHWYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢c
Uroro no paznemy 30

Pasnea 3. llepuoanuecknii 3axkoH u [lepuoauveckas cucrema xumudeckux 3jiemeHToB /. U. Menageneesa. CTpoeHue aToMOB.
Xumnyeckasi cBA3b. OKHCIMTEIbHO-BOCCTAHOBUTEJIbHbIE PeAKLHH



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

Ileprnoanyeckuii 3aKoH U
ITepuonnueckas cucrema

bubmunoreka [IOK

3.1 7
XUMHYECKUX dmemMeHToB /. . https://m.edsoo.ru/7f41837c
Mennene-ea. CTpoeHue aToma
X .
32 | Omucmmemo. g Bumorexa LIOK
' https://m.edso00.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubmorexa LIOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Eubmiorexa IIOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOI'PAMME



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

9 KIIACC

KounuecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3esioB U TeM nudpoBbie
Ne i/t P Konrpouabusie | IIpakTuyeckue (mupp )
NMPOrpamMmblI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. BemecTBO M XUMH4YeCKHE peaKIHH
11 [ToBTOpeHue u yriybienue 3HaHUH 5 1 bubmmorexa [IOK
' OCHOBHBIX pa3/IeIoB Kypca 8 kiiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHX 4 bu6motexa LIOK
' peaxiuit https://m.eds00.ru/741a636
13 DJIEKTPOJIM THYECKAs TN CCOLIUALIMS. 8 1 1 bu6motexa LIOK
' XUMHYECKHE PEaKIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Pa3nea 2. Hemerauabl M UX COeANHEHUS
21 OO6m1ast XapaKTepy CTUKA XUMHUYECKUX 4 1 bubmotexa [IOK
' anemeHToB VIIA-rpynmesl. ["anorenst https://m.edso0.ru/7f41a636
OO01mmas xapakTeprCcTUKa ecK
2.2 BHCII\];IIGHTO]I: VIAp;/I TEHHX?;H: u e? ' 6 bubmorera [IOK
' PYTHIRL- &P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0m1as xapakTepUCTHKAa XUMUIECKIX
2.3 aneMeHToB VA-rpynnsl. A3oT, pochop u ux 7 1 bubmorexa HOK
' YTIB: ’ https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XxapaKTepy CTHKa XUMUYECKUX
24 3neli4IeHT01I; IVAI-)r Tl YTIEPOa U 8 1 2 bubmorexa [OK
' . PYIIIBL POl https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCTMHCHUS
Hroro no pazaeny 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

Pa3gea 3. MeTa/1J1bl M1 UX COEIUHEHUSA

. bu6moreka LIOK
3.1 Obmpie cBolicTBa MeTaIOB 4 https://m.edso0.ru/7f41a636
. bubmmoteka [IOK
3.2 Baxxneiimme MeTanibsl U UX COEAUHEHUS 16 https://m.edsoo.ru/741a636
Hroro no paznemy 20
Pa3znen 4. Xumusi u OKpy:Kaonias cpeua
41 BertectBa u MaTepuanbl B )KU3HU YEJIOBEKA 3 bubmiorexa [OK
) I P https://m.edso0.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 Enbmorexa HHOK
p p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 [TIPOITPAMME 68



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




HOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KosnuecrBo yacos DJIEKTPOHHBbIE
No Mara nupposbie
Tema ypoka Konrpoabnbie | IlpakTnueckue
n/n Bcero H3yYeHus1 | oOpa3oBarejbHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponb XuMuu B )KU3HU 1 bu6mmoreka [JOK
gejaoBeKa. Tena U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTve 0 MeTo/1aX MO3HAHUS B XUMUH 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padora Ne 1 «IIpaBuia
paboThI B TaOOPATOPUHU U ITPUEMBI bubmmoreka [IOK
3 1 1
oOpalieHus ¢ JJabopaTOpHbBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM»
4 Uucteie BemecTBa M cMech. CriocoObl 1 bubmoteka [IOK
pasziesieHus cMecei https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5| Pasicnem evecel (a npsicpe 1 1 Bubmmorera 10K
a N PHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBAPEHHOMN COJIN)»
bu6moreka [JOK
6 A 1
TOMBL H MOTIICYIE! https://m.edsoo.ru/ff0d2a6c
7 XUMHUUECKUE PJIEMEHTHI. 3HAKHU 1 bubmoteka [IOK
(CMMBOJTBI) XUMHUYECKUX 3JIEMECHTOB https://m.edsoo0.ru/ff0d2be8
8 [IpocThie U CIOXKHBIEC BEIIECTBA 1 brsmorexa [IOK
P https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUEHHE 1 bubmroreia LIOK

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 ITOCTOSIHCTBA COCTaBa BCIICCTB.

bubmuoreka I[IOK

10 Xumuueckas popmyna. BaneHTHOCTh
Popaty https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX JIEMCHTOB
OtHOCHUTEeNIbHAs aTOMHAs Macca. bubmuoreka [IOK

11
OTtHocuTeNbHAs MOJIEKYJIIpHAs Macca https://m.edso0.ru/ff0d323c

12 MaccoBas 10JIs1 XUMHYECKOI'0 bubmioreka [IOK
3JIEMEHTa B COEIUHCHUU https://m.edsoo.ru/ffod350c

13 KommuectBo Bemniectra. Moib. bu6moreka [JOK
MomnsipHas Mmacca https://m.edsoo.ru/ff0d5230

14 DOU3NYEeCKHEe U XUMHYCCKHUE SIBICHUS. bu6moreka [JOK
XumMuueckas peakuus https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku 1 yCIOBUS IPOTEKAHUS bubmuorexa [IOK
XUMHUYCCKUX PeaKIHit https://m.edsoo.ru/ffod3al6

16 3aKOH COXpaHEHHS MacChl BEIIECTB. bubmuorexa [IOK
XUMHYECKHE YpaBHEHUS https://m.edso0.ru/ff0d3b88
Brraucnienust koaudecTBa, Macchl

17 BEIIIECTBA IT0 YPAaBHECHUSM XUMHYECCKUX bubmmorexa [IOK

» N P https://m.edso0.ru/ff0d5708
peaxkuuit
Knaccuukanust XaMudeckux peakiui
18 (coenmnHEHUS, Pa3JIOKECHUS bubmorexa HOK
P ’ https://m.edsoo.ru/ffod3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€EHBIi1-

19 06 6y bu6moreka [JOK
JHIHIAOTEAMCT. L700 erHHe " https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTH3aIus 3HAHUI

20 KonTtponbhas padora Nel o reme bubmmoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIHI https://m.edso0.ru/ff0d4290

21 Boznyx — cmech razos. Cocras bu6mmoreka LIOK

Bo3ayxa. Kuciopon — 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

npoctoe BemiecTBo. O30H

dusnyeckue U XUMHUYECKNE CBOUCTBA

bubmuoreka I[IOK

22
KHC0POAa (PCAKLIHI OKHCIICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [TonsTre 06 okcumax
C 0
s n6000 bl MOJTYYEHUS! KUCIIOpoa B BuGmorexa [LOK
nabopaToOpuu U MPOMBIIITIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucimopona
TennoBoii 3pdexT xumMuuecKoit
24 peakiuu, MOHATHE O bubmoreka [IOK
TEPMOXHUMHUYECKOM yPaBHEHUH, K30~ U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIIHMSIX
TomnuBo (HEPTH, yronb U METaH).
25 3ar SISHCIEI/IC?;OS yxa CIIOCOOBI f):ro Bubmmorexa LIOK
P AYXS, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALIICHHS
[TpakTrueckast pabora Ne 3 mo Teme
26 «ITonyuenue u coOupaHue KHCIOpoIa bubmiorexa LOK
7 P poad, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHE ero CBOMCTB»
7 Bonopon — 35eMeHT u mpoctoe bubmmoreka [IOK
BelecTBo. Haxoxienue B npupoze https://m.edsoo.ru/ff0d4dd0
28 du3ryUecKue 1 XUMUYECKUE CBOUCTBA bubmoteka [IOK
Bozopoaa. [Ipumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
bubmioreka I[IOK
29 ITo € 0 KUCJIOTax U co
TUTTHE O RHEIOTAR 1 SO https://m.edsoo.ru/ff0d50d2
30 CriocoObl OTy4YeHuUs BOJOPO/Ia B bu6moreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTueckas pa6ora Ne 4 mo teme
bubmioreka [IOK
31 «[lony4enue u cobupanue BOAOpoa,

H3Y4YEHHUE €ro CBONCTBY»

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

MounsipHblil 00bEM razoB. 3aKoH

bubmuoreka IIOK

32
ABorajpo https://m.edsoo.ru/ff0d542e
Brruncaenns o0nEMa, KOIHYECTBA
33 BEIIIECTBA T'a3a IO €ro U3BECTHOM bubmorexa [OK
N Y https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITH 00BEMY
Brruuciaenns 005EMOB ra3oB 1o
34 ABHEHHUIO PeaKI[Myi Ha OCHOBE 3aKOHA bubmorexa [OK
yp . peakd . https://m.edsoo.ru/ffod5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duzryecKue 1 XUMHYECKHE CBOUCTBA bu6moreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonstue 00 bu6moreka [JOK
36
MHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. Hackiennusie
37 Y HCHACHIIICHHBIE pacTBOPHEI. MaccoBas bubmmorexa [IOK
HI p PPI- https://m.edsoo.ru/ffod5b40
JIOJIsI BEI[ECTBA B PaCTBOPE
[TpakTrueckast pabora Ne 5 mo Teme
38 «IIpuroroBieHue pacTBOPOB C bubmmoreka [IOK
onpenesEHHON MacCOBOM J0JIEH https://m.edsoo.ru/ffod5eba
pPacTBOPEHHOT'O BEIIECTBAY
39 KonTponbsHas padora Ne2 o teme bubmoreka [IOK
«Kucnopon. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
Oxkcuppl: cocTaB, Kiaccupuranus, bubmioreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonydenune nu XuMu4ecKue CBOMCTBA
41 Y o bu6moreka [JOK
KHUCJIO OCHO amdoTe
HCITOTHRIX, OCHOBHBIX 1 aMBOTCPHbIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHwusI: cOCTaB, KJIaccupuKaIms, Bbubmuoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tonydenue u XuMHUYECKHE CBOMCTBA

bubmuoreka IIOK

43
OCHOBaHHHU https://m.edsoo.ru/ff0d67ca
44 Kucnotst: cocras, kinaccudukarmus, bubmuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue 1 XUMHUYECKHE CBOMCTBA bu6mmoreka LIOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Coumu (cpenHuE): HOMEHKIATypa,
46 é peanie) P bu6moreka [JOK
CIOCOOBI ITOTyY CHUSI, XHMUYECKHE
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktrueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuorexa [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHU N
48 ['eneTnyeckas CBsA3b MEXKY KJIacCaMU bubmorexa [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6moreka [JOK
49 O060011IeHNE ¥ CHCTeMAaTH3aIus 3HAHU I
o t https://m.edso0.ru/00ad9cb2
KontpoasHas padora Ne3 mo Teme
50 "0 P P bu6moreka IIOK
CHOBHBIC KJIACCHI HCOPTaHHYECKUX
. p https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbIe MONBITKYN KJIacCU(BUKAITUNA
51 XI/H\IZI/ILIGCKI/IX 3JIEMEHTOB §0Hﬂ"ll:ll/le 0 buommorexa [IOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ileprnoanueckuii 3aK0H U
proA bu6moreka [JOK
52 [Tepunonuueckas cucteMa XUMUYECKHUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. MeHneneeBa
bu6mmoreka [JOK
53 [lepuonbl, rpymiibl, MOATPYIIIILI 1

https://m.edsoo.ru/00ada52c¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka IIOK

>4 snep. M3oTombl https://m.edso0.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK
55 aToMOB 2JieMeHTOB [lepruoanaeckoit bubmorexa [IOK
https://m.edsoo.ru/00ada6bc
cuctemsl . 1. MenaeneeBa
XapakTepuCcTUKa XUMHYECKOTO
56 3JIEMEHTA IO €0 MOJIOKEHUIO B bu6moreka [IOK
[Tepuognueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepponnueckoro 3aKoHa s
57 pa3BUTUS HAyKH U nipakTuku. . W. bubmmoreka [IOK
MeunneneeB — y4€Hblil, leJaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
5g DJIEKTPOOTPULATEIIBHOCTh aTOMOB bubmmoreka [IOK
XUMHYECKUX DJICMCHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
> Horast xumirectas coss https://m.edsoo.ru/00adac34
60 KoBasieHTHAas MOJIsIpHAs XMMUYECKast bubmmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenosspHas XuMudeckas bubmoteka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmioreka [IOK
62 Creneib okHcnCHHA https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC bu6moreka [JOK
peakuuu https://m.edso00.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIH bubmiorexa [JOK
https://m.eds00.ru/00adb076
65 KonTtponsnas padora Ned o teme bubmotexa [IOK
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«Ctpoenue aroma. XUuMHUYECKasi CBSI3b)

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

66 PesepBHbiii ypok. O600111€HNE U 1 bubmuorexa [IOK
CUCTEMATU3alUs 3HAHUI https://m.edsoo.ru/00adb33c
67 Pe3epBHblii ypok. O600111€HNE U 1 bu6mmoreka LIOK
cHUcTeMAaTH3allusg 3HaHUHU https://m.edso0.ru/00ad9ch?2
68 Pe3epBHblii ypok. O600111€HNE U 1 bubmmoreka [IOK
CUCTEeMAaTHU3allisl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HYACOB I1O 68

I[TPO'PAMME
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9 KIIACC

KosnyecrBo yacos DJIEKTPOHHBbIE
Ne Mara nupposbie
Tema ypoxka Konrpoabsubie | IlpakTuyeckue
n/n Bcero H3yYeHus1 | oOpa3oBarejbHbIE
padoThI padoThI
pecypchbl
Ilepuonuuecknii 3aK0H.

1 Ilepuonuyeckas cucrema 1 bu6immoreka LIOK
XUMHUYECKUX 3jieMeHTOoB /J[. U. https://m.edsoo.ru/00adb59e
Menpneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 cBoiiC P CCKITX AITEMEHTO 1 bu6moreka [JOK

BOMCTB XUMHUUYECKHX 3JIEMEHTOB
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Krnaccudukanuys 1 HOMEHKIaTypa 1 bubmoteka [IOK
HEOPraHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabsr XuMHU4ecKoil CBSI3U U THUIIBI 1 bu6moreka [JOK
KPUCTAJUINYECKUX PEIIETOK https://m.edso0.ru/00adbac6
Kontponenas padora Nel mo teme

5 «[ToBTOpEHME U yriTyOJIeHHE 3HAHUN 1 1
OCHOBHBIX pa3/IesIoB Kypca 8 kiacca»

6 Krnaccupukanus XuMruaeckux 1 bubmoreka [IOK
peakiui mo pa3JIuyHbIM MIPU3HAKAM https://m.edso0.ru/00adbcb0
[ToHsiTHE O CKOPOCTHU XUMHUYECKON

7 ca o € 0 FoMOre 1 bu6moreka [JOK

kiuu. [IoHsSITHE O TOMOTEHHBIX U
peard https://m.edsoo.ru/00adbe9a
reTepOreHHbIX PEAKIHAX
[ToHsiTHE O XUMUYECKOM PAaBHOBECHH.

g o P . Bu6mmotexa LOK
aKTOPBI, BIUSIONINE HA CKOPOCTh
P . B p https://m.edsoo.ru/00adc28c

XUMUYECKON PEeaKINH U MOJIOKCHHE
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XUMHUYCCKOI'O PaBHOBCCHUSA

OKMCIUTEIIEHO-BOCCTAHOBUTENIbHEIC

bubmuoreka IIOK

9
peaxkiuu https://m.edsoo.ru/00adcade
Teo SJIEKTPO €CKOHU
10 pI/ISI JI KTpCJ'II/ITI/Iq KON 6 BH6JII/IOTeKa I_[OK
nuccouunanuu. CuibHbIE U cl1adbie https://m.edsoo.ru/00adcd68
DJIEKTPOJIUTEI
11 HMonnble ypaBHEHNUS PEAKIIUN bubmorexa [IOK
yp peaxd https://m.edso0.ru/00add448
XUMHWYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHUIl B CBETE MIPEACTABICHUNA bubimorexa LIOK
p . a https://m.edsoo.ru/00add5d8
00 3JIEKTPOIM TUYECKOU TUCCOIUALINH
XUMHYECKIE CBOMCTBA COJIEU B CBETE
13 [IPENCTABIEHUN 00 bubmorexa [OK
pel . https://m.edso0.ru/00add8b2
BJIGKTpOJII/ITI/I‘leCKOI/I JAUCcoannmn
14 ITousaTtue o rugpoanze coiei bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHN e U CHCTEMATH3AIIHS bubmuoteka IIOK
3HAHUI https://m.edsoo.ru/00addd12
[Tpaktiaeckas padora Ne 1.
16 P bu6moreka [IOK
((F CILICHHE SKCITEPUMEHTATLHBIX https://m.edsoo.ru/00addbfa
3amauy
Konrtponpnas pabora Ne2 o teme
17 «DNEKTPOTUTHYECKAS TUCCOITUAITUS bubmorexa HOK
' https://m.edsoo.ru/00addecO
XUMHUUYECKHE PEAKIIUU B PACTBOPAX)
O01mas xapaKkTeprCTUKA TaJIOTEHOB.
18 | Xnwsockne caoficran sia nprsicpe BuGnorera LIOK
p p https://m.edsoo.ru/00addfe2
XJI0pa
19 XnopoBoaopon. ComnsiHast KUCIOTA, bubmmoreka [IOK
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XUMHUYECKHE CBOMCTBA, IIOJIYYEHHE,

https://m.edsoo.ru/00adel104

MIPUMEHEHHE
[TpakTnueckas pabota Ne 2 o Teme
20 «Tomy4deHune COJITHON KM CIIOTBI bubmmorexa LIOK
P ’ https://m.eds00.ru/00ade348
n3y4deHHe e€ CBOMCTBY
Boruucienus mo ypaBHEHUSIM
21 XUMHUYECKUX pealezHﬁ €CJI OJIUH U3 bubnnorexa LIOK
’ https://m.edsoo.ru/00ade488
peareHToB JjaH B U30bITKE
29 OO01ast XapaKTeprUCTHKA AJIEMEHTOB bubmuotexa [IOK
VIA-rpynimst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(DUKAIIMHI CEPBI.
93 Haxoxxnenue cepbl 1 €€ coerHEeHUI bubmioreka I[IOK
B Mpupoje. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoz1opoJ, CTpOEHHUE, bubmoteka [IOK
(du3HYeCcKre U XUMUYEeCKHE CBOM CTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KUCIIOTA,
25 du3ndeckre 1 XUMUUYECKUE CBOICTBA, brtamorexa LOK
https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XUMUYECKUE pPEeaKINH, JIeKAIIE B
OCHOBE MPOMBIIIIEHHOTO criocoda
26 MOJYYEHUS] CEPHON KHUCIOTHI. bubmoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXaroIlen cpeibl COeTUHEHUSIMU
cephl
27 Brrunciaenne MaccoBoii 10IM BEIXOA bubmuoreka IIOK
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
28 OO0m1ast XxapaKTepUCTHKA DJIIEMEHTOB bubmotexa [IOK
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VA-rpynnsl. A30T, paclipocTpaHeHuUe
B IIPUPOJE, GPU3HUCCKHE U
XUMHUYECKHE CBOMCTBA

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

AmMuax, ero pu3sn4ecKue u

bubmuoreka [IOK

29 XUMHUYECKHE CBOMCTBA, TOJTydECHUE U
yi https://m.edsoo.ru/00adf004
MPUMEHEHHE
ITpakTueckas padorta Ne 3 o reme
30 «Ilonmy4yeHne aMmmMuraKka, U3y9eHue ero bubmorexa [OK
N i M3V https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KHCIIOTa, €€ PU3nYecKue u bubmoteka [IOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHHMS B KaU4€CTBE MHUHEPAJIbHBIX

32 o0peHuid. XuMHUYECKOe bubmiorexa [JOK
yAo0p ' . https://m.edsoo.ru/00adf518
3arpsi3HEHNE OKPY’KaroLIe Cpe/bl
COCTMHEHUSIMU a30Ta
dochop. Oxeun dpocdopa (V) u

33 o ((11)) P 1 (ﬁ) pa (V) bu6moreka [IOK

ocdopHas KucloTa, GU3NIECKUE U
p o https://m.edso00.ru/00adf68a
XUMHYECKUE CBOMCTBA, TTOTyICHUE
Hcnons3oBanue gpocharos B

34 KauyecTBE MUHEPAIbHBIX YJOOPEHUH. bubmmoreka [IOK
3arpsi3HEHHE MPUPOTHON CpeIbl https://m.edsoo.ru/00adfc20
docharamu
Yriepon, pacupocTpaHeHHE B

35 npu E e (Ii)mmzemie U XUMUYECKHE bubmiorexa [JOK

P P AE https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcunpl yriaepoaa, ux Gpu3ndecKkue u bubmotexa [IOK

XUMHYECKHE CBOICTBA.

https://m.edsoo.ru/00adfebe
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DKOJ0ruuecKrue npodemsl,
cBs3aHHbIE ¢ okcuzaoM yrieposa (1V)

37 VYroinbHas KuciaoTa u €€ co. bubmroreia LIOK
roJIbHasi KUCJI0Ta U T
https://m.eds00.ru/00ae006¢
[Tpaktnueckas pabota Ne 4 1o Teme
"TTosryueHue yriekuciaoro rasa. bubmmoreka [IOK

38
KauecTtBeHHas peakius Ha KapOOHAT- https://m.edso0.ru/00ae027¢e
HoH"

[TepBoHavaNBLHBIE MTOHATHS 00
bu6moreka [JOK
39 OpPraHUYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTiIepo/ia
40 Kpemuuii u ero coequaeHus bubmmorexa LOK
P https://m.edso0.ru/00ae080a
[Tpaxktuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 3a7a4 0 TEME bubmotexa [IOK
«BaxkHel1mme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHU S
KontponbeHas pabora Ne3 o teme

. bu6moreka [JOK
42 «BakHel e HeMeTaTbl K UX
https://m.edso00.ru/00ae0el8
COCITMHECHUS)
OO61mas xapakTepuCcTUKa XMMUUYECKUX
AJIEMEHTOB — METaJIJIOB.

43 MeTtammdeckas CBSI3b U bubmioreka [IOK
MeTaJIJIMYecKast KpUCcTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. dusnveckue cBoNMcTBa
METaJIJIOB
XUMHUYECKHE CBOMCTBA METAIIJIOB.

B bu6moreka [JOK

44 DIEKTPOXUMHYECKHIA PsiJT

HaNpsKEHUN METaJlJIOB

https://m.edsoo.ru/00ae1156
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OO6mue crrocoObl MOTYYCHHS
Merasios. Criiassl. BeruuciieHus no

bu6moreka [JOK

45 i
YPaBHEHIDIM XUMIHCCIIX pearitit, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPIKHUT
puMecH
bubmioreka [IOK
46 IT
OHATHE O KOPPOSHH METAILIOB https://m.edso00.ru/00ae1278
bu6moreka [JOK
47
[lenorribre meTatet https://m.edso00.ru/00ae14b2
48 OKcUJIbI ¥ TUAPOKCUIBI HATPHS U bubmuorexa [IOK
KaJTHst https://m.edsoo.ru/00ae14b2
49 [[lenouHO3eMeENBbHBIE METAIIIBI — bubmoteka [IOK
KaJIbLIUA 1 MarHuu https://m.edsoo.ru/00ae15e8
50 Baxkuerinme coequHEHHS KalIbLIHs bubmorexa [OK
A H https://m.edso00.ru/00ae15e8
51 OO0o001IeHNE U CUCTEMATH3AIHS
3HAaHUU
52 JKécTkoCTh BOMIBI M CITOCOOBI €€ bu6moreka [IOK
yCTpaHEHus https://m.eds00.ru/00ae1886
IIpa eckas padora Ne 6 mo reme
" P ..KTHq il pabot " T M bu6moreka [JOK
53 JKEcTKOCTh BOABI 1 METOIBI €6
" https://m.edso0.ru/00aelae8
yCTpaHEHUs
bu6moreka [JOK
54 An i
FONHHIH https://m.edso00.ru/00aelc64
55 AMdoTepHbIC CBOICTBAa OKCHIA bubmoteka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keeso nomoreka 11O

https://m.edsoo.ru/00ae1d86
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OKcuipl, THAPOKCHIBI U COJIH JKeJie3a

bubmuoreka IIOK

> () u xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o01IeHne 1 cCUCTeMaTH3aI U
3HAHUH
[TpakTuueckas padota Ne 7. Pemenne
59 AKCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME bubmuorexa [IOK
«Baxknenmme MeTaaabl B UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS)
Brruncienus no ypaBHEHUSIM
XUMHUYECKUX PEaKIINii, eclii OJ1H U3
60 peareHToB JJaH B U30bITKE HIIH bu6mmoreka [IOK
COJIEPKUT MpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MAaCCOBOM JI0JIM BBIXO/1a MPOAYKTa
peaKIu
61 O06o01eHue 1 cucTeMaTH3aIus
3HAHUU
Konrtponenas pabora Ned o teme
62 «BakHel1Ie MEeTaIbl U UX
COCIMHEHUS
BemecTBa u Mmatepuaisl B bubmioreka [IOK
63 .
IIOBCEIHEBHOM KU3HHU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHNE bubmoteka [IOK
OKpY’Karolen cpeibl https://m.edsoo.ru/00ae4270
65 Poiib xuMuu B perieHun bu6mmoreka [IOK
AKOJIOTMYECKUX TTPOOIIEM https://m.edsoo.ru/00ae4270
66 Pe3epBHblii ypok. O0001IeHUE U bu6immoreka LIOK
cucTeMaTHu3alus 3HaHuH https://m.edso0.ru/00ae0dOa
67 PesepBHbIii ypok. O60011eHNE 1 bubmotexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaTu3anusa 3HaHuH

https://m.edsoo.ru/00adb33c

68 PesepBHbIii ypok. O6001IeHUE U

cUCTeMaTu3alna 3HaHUHN

bubmuoreka IIOK
https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB IIO
I[TPOT'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ11 YHEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., Octpoymon WN.I'., Cnagkos C.A.,
AknmonepHoe o61iectBo «M3marenscTBo «lIpocBemnienne»
» Xumust, 9 kiacc/ 'abpuensa O.C., Octpoymos W.T"., Cnaakos C.A.,

AxnronepHoe obmiectBo «M3marenscTBo «lIpocBenienne»

METOJIUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJISL

1. T'abpuensu O. C., Bockoboinukosa H. I1., Slmrykoa A. B. Hacronbnas kaura
yaurtensd. Xumud. 8 Ki.: Metoauueckoe mocooue. - M.: poda, 2021.

2. I'abpuensu O. C., SmykoBa A. B. Terpaas asist 1a00paTOPHBIX OMBITOB U
npaktuueckux padot. 8 k. K yuebnuky O. C. I'abpuensna «Xumus. 8 kimaccy.
M.: dpoda, 2022.

3. T'abpuensin, O. C. Metoauyeckoe nmocodue k yueonuky O. C. ["'abpuensna
«Xumust». 8 kimace / O. C. T'abpuenssa. — M. : JIpoda, 2021. — 1009.

4. T'abpuensn, O. C. Metoanueckoe mocodue k yaeOnuky O. C. ["'abpuensna
«Xumusy. 9 kinace / O. C. T'adpuensa. — M. : [lpoda, 2021. — 108.

5. Xumus : rexHonorunueckue kaptol K yueouuky O. C. ['abpuensna «Xumus. 8
Kjacey : Meroguueckoe rmocooue / JI. . Acanosa. — M. : JIpoda, 2020

6. Xumus : TexHonorudeckue kaptel K yueouuky O. C. ['abpuensna «Xumus. 9

Kjacey : Meroguueckoe mocooue / JI. . Acanosa. — M. : lIpoda, 2018



7. Xumus. 8 ki1.: KoHTposbHbIE U TPOBEpOUHbIE padoThI K yueOHuky O. C.
["a6bpuensna «Xumus. 8» / O. C. IN'abpuensn, I1. H. Bepe3kun, A. A. Yirakosa u

ap. - M.: Ipoda, 2022. nanHsie

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumusi» u caiiT A1 yuutens «51 uay Ha ypoK
XUMHUNY

http://nim.1september.ru Enunas xomrekuus LIOP: IIpeameTHas KOICKINsS
«XUMHS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIC
skcniepuMeHThl: xuMus. Komekuus Poccuiickoro 00111e00pa3oBaTebHOTO
noprasa

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

http://www alhimik.ru Beepoccuiickast oumraaa NKOJIbHUKOB 110 XHMUH
http://chem.rusolymp.ru Opranudeckast XUMUs: JJIEKTPOHHBIA YIEOHUK IS
CpEAHEHN MIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: AIEKTPOHHBIN YUCOHHK
http://www hemi.nsu.ru OTKpBITHINA KOJIISHK: XAMUS
http://www.chemistry.ru J{ucraHionHas oJUMIIHAAa 10 XUMUK:

TEJIEKOMMYHUKAIIMOHHBIA 00pa30BaTebHBIN MTPOSKT


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/

OBOPYJIOBAHUE JIJISI TPOBEJEHUS JIABOPATOPHBIX, TPAKTHYECKHX
PABOT, IEMOHCTPALINI B PAMKAX JEATEJILHOCTH HEHTPA

«TOYKA POCTA»
e Muxkpockon rudposoit JIb-113 — 9 .
e Mukpockon uudposoit TP— 1 mir.
e HaGop OI'D (xumust) TP — 2 .
e HaGop 1o 3akperieHnIo n3y4aeMbiX TEM MO TPEIMETHBIM 00JIacTsIM OCHOBHOTO
oOurero ooOpazoBaHus (XMMUs) — 3 IIT.
e HabGop peaktuBoB 1151 OI'D mo xumuu — 1 mt.
e HaGop o6opynoBanus nist OI'D mo xumuu — 1 .
e HoyrOyk — 8 mir.
e MOV —5 mir.
e MpIIIb KOMITbIOTEpHAS — 8 IIIT.
KomriektHOCTB
Ne Haumenosanue Kon-Bo
/i
1 [Tpobupka I1X-14 2*10 .
(20mT.)
2 Pazarounslii 10TOK 2*] mrr. (2mT)
3 Boponka koHnueckas 2*1 mrr. (2mT.)
4 [Imarenb-noxedxa 2*3 mrT. (6mT.)
3) [Tanouka creksiHHAsA 2*1 . (21mT.)
6 CnuproBka maboparopHast 2*1mmr. (2mmT.)
7 [TaTuB 17151 TPOOHPOK 2*1 . (21mT.)
8 3a)kKUM 11 IPOOUPOK 2*] . (21T.)
9 I'oprouee nist cnupToBok, 330 M1 (3TUIIOBBIN CITUPT) 2*1mr. (2mT.
660M1)
10 Becbl mabopatopHbI€ JIEKTPOHHBIC 2*1 mrr. (2mT.)
11 [TpoOupka manas, 1 OMm 2*3 wr. (61T.)
12 CrakaH BBICOKHH ¢ HOCHKOM, 50 M1 2*2 wrr. (4 mit.)
13 [{umuHAp U3MEPUTETBHBIN C TPUTEPTOM KPBIIIKOH, 50 M 2*1 . (2 mrt.)
14 Ha6op daakoHoB 11 XpaHeHus pactBopoB U peaktuBoB (100 mi - 6 2*5 mrr. (10mT.)
IIT.)
15 Ha6op daakoHoB 11 XpaHeHus pacTBOpoB U peakTuBoB (30 vt — 6 2*1 0.
I1T.) (20mT.)
16 [Humuaap uamepuTenbHbIid ¢ HocukoM 500 mit 2*2 wrr. (4 mit.)
17 Crakan Beicokuii 500 mi 2*3 qrr. (61mT.)
18 Ep1imr 151 MBITBSI TPOOHPOK 2*3mur. (6 wrT.)
19 Epim 17151 MBITBS KOO 2*3 1. (611T.)
20 Xamat 6emnbrii, 44-46 pazmep 2*2 . (4 mr.)
21 [lepuatku pe3MHOBBIE XUMHUECKHE CTOMKHE 2*2 mrT. (4mrt.)
22 OuKH 331U THBIE 2*1 mrr. (2mT.)
23 @unpTpsl 6ymaxusie, ymak. 100 mr. 2*] . (21T.)

1. Onuce Ha60pa XUMHUYCCKUX PCAKTHBOB




Ne HAaUMEHOBaHHE ArperatHoe COCTOsSIHUE Komnyecto | [Ipumeuanus
/i (r/m)
1 ConsiHas kucnora 10% BoaHBIl pacTBOP 2*250 M
(500Mmm)
2 Cepnas kucnora 25% BOIHBII pacTBOP 2*250 mn

(500Mmm)




3 I'mapoxkeuna HaTpus 10 % BonHbIil pacTBOp 2*250 Mt
(500Mmm)
4 ANIOMUHHN TPpaHyJIbI 2*10r (20r)
5 Kenezo CTpYXKa 2*20r (40r)
6 0171503 TPaHyJIbI 2*10r (20r)
7 Menp MPOBOJIOKA 2*10r (20r)
8 Oxcun meau (I1) TIOPOIIIOK 2*20r (40r)
9 Okcu Maruust MOPOIIOK 2*20r (40r)
10 IM'mapoxcun 0,15% koH1eHTpaT 2*50 mn
KaJIbLIUS pacTBopa (100mu1)
11 Xnopun HaTpus 5% BOAHBII pacTBOp 2*50 mn
(100mu1)
12 Xnopun nutus 5% BOAHBII pacTBOp 2*50 M
(100mu1)
13 Xnopua KanabIus 5% BOMHBIN pacTBOP 4*100 M
(400mu1)
14 Xnopun menu (I1) 5% BoaHBII pacTBOp 2*50 M
(100mu1)
15 Xnopun amomMuHus | 5% BOAHBIN pacTBOp 2*50 mn
(100mu1)
16 Xiopup xenes3a 5% BOIHBII pacTBOP 2*50 Mt
(D) (100mu1)
17 XJopu aMMOHUS 5% BOIHBII pacTBOp 2*50 mn
(100Mmm)
18 Xmopun 6apus 5% BOIHBIN pacTBOP 6*150 mn
(900 mu)
19 Cynbdat HaTpus 5% BoAHBII pacTBOp 2*50 mn
(100 mu)
20 Cynbdat maraus 5% BOAHBII pacTBOP 2*50 Mt
(100mu1)
21 Cynbdat menu (1) 5% BOIHBIN pacTBOp 2*50 mu
(100 mu)
22 Cynbdar xenesza MTOPOIIIOK 2*4.6r (9,2 7 -BOJHBIMN.
(11 r) Host
CBEXETIPUTOTOBJIEHHO
ro pactsopa!
23 Cynbgat nunHka 5% BomHEII pacTBOp 2*50 M
(100mu1)
24 Cynbdar 5% BoaHBII pacTBOp 2*50 M
ATFOMUHUS (100mu1)
25 Cynbhat aMMOHUS 5% BozHBII pacTBOp 2*50 mn
(100 mu)
26 KapOonat Hatpus 5% BOAHBII pacTBOP 4*100mm
(400 mu)
27 I'mapokapOoHaT 5% BoaHBII pacTBOp 2*50 M
HATpHUs (100 mu)
28 Oprodocdar 5% BozHBII pacTBOp 6*150 mn
HATpHs (900mu1)
29 Bpomua natpus 5% BOIHBII pacTBOP 2*50 M

(100 mu)




30 Nonun HATpHs 5% BOIHBII pacTBOP 2*50 M1
(100Mm)
31 HuTtpat 6apus 5% BosHBII pacTBOp 2*50 mn
(100 mu)
32 Hutpar cepebpa 5% BOIHBIN pacTBOp 4*100 mn
(400 mn)
33 AMMHaK 5% BOIHBII pacTBOP 2*50 Mt
(100mu1)
34 [Tepoxcun 3% BOJHBIN pacTBOP 2*50 mnt
BOJOpOJIA (100Mmm)
35 MetunoBslii 0.1% BoaHBII pacTBOp 2*50 mn
OpaHXEBBIN (100 mu)
36 Jlakmyc 0.1% BomHBII pacTBOp 2*50 Mt
(100mu1)
37 denondranenn 0.1% Bogno-cimproBoit | 2*50 M
(100 mu1)
38 Xnopux Maraus 5% BozHBII pacTBOp 2*50 mn
(100 mu)
39 Hutpar narpus 5% BoaHBII pacTBOp 2*50 mn
(100 mum)
40 HuTtpat xanbius 5% BomHBII pacTBOP 2*50 M
(100 mm)
41 Oxkcup amfOMUHHS MOPOIIOK 2*10r (20
r)
42 Okcuzl KpeMHus MOPOILLIOK 2*10 1 (20r)
43 JuctminpoBaHHas 2*50 Mt
BOJA (100mu1)
NunukatopHas

Oymara




	Первоначальные химические понятия
	Химический эксперимент:

	Важнейшие представители неорганических веществ
	Химический эксперимент:

	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно-восстановительные реакции
	Химический эксперимент:
	Межпредметные связи

	Вещество и химическая реакция
	Химический эксперимент:

	Неметаллы и их соединения
	Химический эксперимент:

	Металлы и их соединения
	Химический эксперимент:

	Химия и окружающая среда
	Химический эксперимент:
	Межпредметные связи

	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:

		2024-10-25T13:20:21+0500
	Кугаева Улбулсын Карашаевна
	Я являюсь автором этого документа




