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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MporpamMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPEToaBaHusl yIeOHOTO MpeaMeTa « XUMHUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMmuu Ha€T TpPEACTaBICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpelyCMAaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XHUMHH CIY)KUT OCHOBOM [Isi (OPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yuyeOHOM  JIeSITeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K €CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPTraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBINONHAS (GYHKIUU OOBSICHEHHS M MPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMHUYECKONW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMETOB: «OKpyXKaromuil MUpy,
«buonorus. 5-7 kinacce» u «Pu3nka. 7 KIacc.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETUICCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEIHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEr0o MHpA, MCHOJIb3Yysd 3HAHUS U ONBIT, MOJYyYEHHBIE MPU H3YYECHHUU
XUMUH, TPUMEHSATh MX MPU PEIICHUH MNpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJeco00pa3HOro MOBEACHUA B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Npo(uisl U HampaBlIE€HHOCTU JajbHeHIIero
oOy4eHus.

B coorBercTBHM ¢ mucekMamu MuHuncreperBa npocsenieHus PO ot 1 urons
2023 roga Ne AB-2324/05 «O BHeapenun Enunoit Monaenu mpodeccHoHaTbHON
opueHTanuu», OoT 17 asrycra 2023 1. Neo JII'-1773/05 «O nHanpaBiaeHUU
uHbOpMallMK», B paMKax MpEnoJlaBaHusl MpEeAMETa COTJacHO y4eOHOMY IIaHy,
MPOBOJUTCS TpoQopueHTalMOHHass paboTta ¢ OOyYaromMMUCS, C Y4eTOM
COIMAJIbHO-PKOHOMHUECKNX ocoOeHHocTeit Camapckoit obmactu. Ha ypoxax
paccMaTpuBaeTCsl 3HAYUMOCTb Y4eOHOro ImpeaMera B Npo¢decCHOHAIbHOU
NEeATEIbHOCTH, a TaKXe peIIeHHe, B paMKax Y4yeOHOro mpeamera, 3ajad,



XapaKTEePHBIX I MPOo(ecCHOHANBHBIX cep, TAe TaHHBIM MpPeaMeT SBISETCS
3HAYUMBbIM

OOmee 4YuCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (opmyna. BajneHTHOCTP aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PeaKui (COCTMHEHUS, PA3I0KEHUs, 3aMeIeHUs, 0OMEHa).

Xumuss B cucreMe Hayk. MHpopmamus o mnpodeccusix, CBSI3aHHBIX C
MPEAMETOM «XHUMHUS»

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiamMu paboThl B J1aOOpaTOpUu U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O0OPYAOBAaHUEM, W3YUYEHUE U OINUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKAa, TasHUE JIbjJa, pPACTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOU MPOBOJIOKU, B3aUMOJEHCTBUE MeJla ¢ KUCIOTOM) SIBJICHUM, HAOMI0ACHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasziokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoiciicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4YeHUE CIOCOOOB Pa3JENICHHs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BbINIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEACHUE OUYMCTKH MOBAPEHHON
CONMM, HaONIOACHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHHE MOJEIEH MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaskHejinue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — sneMeHT U mpoctoe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (uU3HUeckue M XUMHYECKUe



cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenme xucmopoma. CrocoObI
MOJIYYCHHUST KHUCTOpoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — aIoTpoIHas MOIU(UKALINS KHCIOPO/Ia.

TemnoBoit 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. KucmoTsl u comnu.

Monspabiii 00bEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacepilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpoOZI€ U B )KU3HU 4YesioBeKa. KpyroBopot BoAbI B MPUPOJIE.
3arpsi3HeHHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa Heopranudeckux coenuHeHuid. Oxcuabl. Knaccudukanms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Duzmyeckne U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss OCHOBaHMI: WIIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. HomeHnknarypa coseii. GU3NYECKUE U XUMHYECKHAE CBOWCTBA COJIEH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KJIacCCaMU HEOPTAaHUYECKUX COCAUHEHHUN.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHusi TOpeHHs (Mmoxapa), O3HAKOMJIEHHE C oOpa3llaMu OKCHUIIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YEHUE, COOMpaHHE, PACHO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXHO HCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHUE O0Opa3IlOB BEIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAJLUIAMU



(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAaHUE BHJIEOMATEPHUAIIOB),
WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
n3yueHue B3aumojiercTBua okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C METaJlaMH, pPEaKiuid HeUTpaau3alyu, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METaljla JAPYTMM M3 PacTBOpa COJU, PEIICHUE
SKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MenaeneeBa. CtpoeHne aTroMoB. XUMHYECKAs CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KIAaCCU(PUKAIMKM XUMUYECKUX 3JeMeHTOB. lloHsithe o
IPYIaxX CXOJHBIX DJIEMEHTOB (IEJOYHBIE U IEJIOYHO3EMEIbHbIE METaJUIbI,
raJloreHbl, MHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOPbIe 00pa3yroT aMm(GOTEePHBIEC OKCHUIBI
Y TUJIPOKCUBI.

[lepnogmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAas  (HOPMBI
[Tepuomuueckoit cucrembl xumuueckux sneMeHToB [. M. MenneneeBa. [leprobl
u rpymnbl. OU3NYECKUH CMBICT TOPAJAKOBOTO HOMEpAa, HOMEPOB IepuoAa |
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AIEKTPOHHBIX  000JI0OYeK aToMOB TepBBIX 20 XHWMHYECKHUX  DJIEMEHTOB
[Tepuomnueckonn cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSA paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPYyNIIaM U MEPUOIaM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
rpaXJaHMH.

Xumudeckass cBa3b. KoBajieHTHass (TOJIipHAsT W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMM.
[Tporiecchl OKUCIICHUSI U BOCCTAaHOBJIECHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuiui IKcnepumenm:

M3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUJIPOKCHJIA [IMHKA C PACTBOPAMU KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropenue, peakiu pa3aoKeHUs, COEAUHEHUS).



Mesicnpeomemmnuwie céazu

Peanmnsanpss MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHM B 8 KJlacce
OCYILECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JUJISl OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBIA (DaKkT, TMIOTE3a, TEOpHS,
3aKOH, aHaJlu3, CHUHTE3, KilacCUPUKaAIus, M[EPpUOJUIHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHHE, MOJIETb, SBJICHUE.

®dusuka: Marepus, aToOM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIIbI, PaJAMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUECKUN 3apsii, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBa, ra3, (pU3W4YecKre BEIUYHUHBI, €AMHULIBI
U3MEpEHMs], KOCMOC, IIJIaHEThI, 3BE3/1bl, CONHIIE.

buonorus: dorocunres, apixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKas] peaKUMs

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX IIEPUOJOB, KU, KaJIbLUUs U HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Illepuoanueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBS3b HEOPraHMYECKUX BEILECTB.

Knaccuduxaiys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKaM (10 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIHIECTB, MO TerioBoMy 3¢ deKTy, Mo
U3MEHEHHUIO CTETNeHEH OKMUCIEHUS XMMHYECKUX AJIEMEHTOB, 0 0OpAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH XuUMU4eckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakiusiX. [IoHsITHEe 0 TOMOTE€HHBIX M TeTEPOrE€HHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,



BJIIMAKOIIME Ha CKOPOCTb XUMHYECKOM p€akioyn n II0JOKCHHUC XHMHNYCCKOIO

paBHOBECHSI.
OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM  pEaKIUU. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HWCIOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XxuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUII W coJliel B CBET€ TMPEIACTaBICHUNA 00 DIEKTPOIUTHUECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [IoHATHE O THIpOIU3E CONEM.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHHMYECKUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTA CKOPOCTH XMUMHUYECKON peakiuu
OT BO3ACMCTBUS pa3IMUHBIX (PAKTOPOB, HCCIEIAOBAHUE DSIEKTPOINPOBOAHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U COoJIeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEPHANIOB), IMPOBEICHHUE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuMid HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BBIJCIEHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX — pEeaKkUUid
(ropeHue, peakUuu pas3joKEeHUsI, COCIMHEHUs), PAaClO3HABaHUE HEOPTaHUYECKHUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUi Ha HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1ay.

Hemeranibl 1 MX COeANHEHUSA

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (Pu3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, WIeJo4amMH). XJIOPOBOAOPOI.
CosnsiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHelnue XJIOpHIbl U HX
HaXOXKJEHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue U (PU3NYECKUEe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue CcBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (QU3UYECKUE U
XUMUYecKrue cBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.



Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W chenupuieckne). XHWMHUYECKHE pPEaKInu,
JeKalue B OCHOBE IMPOMBIIUICHHOTO CIOCO0a TMOMYYEHUST CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kucnoThl. Cosii CEpHOI KUCIIOTHI, KAUECTBEHHAs! PEaKIIMs Ha
cynbdar-uon. HaxoxneHnue cepbl U €€ COEIMHEHMA B mpupojie. XUMHUYECKOE
3arpsI3HCHUE OKPYKAIOIICH Cpelbl COCIMHCHHUSIMH Cephbl (KHCIOTHBIC JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTpPaHEHHUE B MPUPOJIE,
busnyeckue U xumMuueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHUAK, €ro
bu3nYecKue 1 XUMUISCKHUE CBOMCTBA, TIOJydyeHrue u nmpuMeHeHne. Com aMMOHWS,
X (U3NYECKUE U XUMUIECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (QU3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpEJCTaBUTENS KJlacca KHUCIOT M CHEIUpUYECKUE).
Hcmonp3oBaHne HUTPATOB M COJICM aMMOHHS B KadeCTBE MHHEPAIbHBIX
yIoOpeHnil. XUMHUYECKOE 3arpsA3HCHIE OKPYIKAIOMIECH Cpeibl COCTMHCHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GuUMUECKHe M XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIepoa,  aUIOTPOITHBIC
MOAU(UKAIIUKA, PACHPOCTPAaHEHHE B MpuUpojae, (U3MYECKUE U XUMHUYECKHE
cBoiicTBa. AncopOiusa. KpyrosopotT yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (1V), rumoresa riao6anbHOr0 TMOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
MoJIy9eHUE W TpuMeHeHWe. KauecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, He(DTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: KMUpaX, OelKax, yrieBojax — U ux
poli B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCITMHCHUU.



Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeactraBieHusi 00
okcunie kpemaust (1V) u kpemaueBoi kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B MPOMBIIIUICHHOCTU. BakHelilne cTpouTenbHble MaTepHalbl: KEpPaMHKa,
CTEKJIO, IIEeMEeHT, O0eToH, keye300eToH. [Ipobiembl 0e30MacHOro MCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

3HakoMcTBO ¢ CaMapCKUM a30THBIM 3aB0JIOM «KyiObIIIEBA30T»

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
raJlOr€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BHUAECOMATEPHUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHUE C
oOpasmamu  ceppl M €€  COCOUHEHUSMH  (BO3MOXKHO  HMCHOJIb30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIJIMBaHUS caxapa Mo JehCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHHUE XUMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHON PEaklMK Ha Cyb(dar-
UMOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa W HMX CcOoeOUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (ocPOpHBIX ya0oOpeHui, moaydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS M (ocaT-uOH U HU3y4YEHHE NPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BOBMOXHO  HCIIOJIb30BAHHE BUJICOMATEPUAIIOB), U3y4YeHUe Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJICHHE C
MPOAYKUMEH CHUIMKATHOM MPOMBIIUIIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M MX COCAUHEHUS

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meramndeckasi CBsi3b U
METaJUIMYecKas  KpUCTaUIMYecKass  pemérka.  OJJEKTPOXMMHYECKHU  psil
HaMpsHKeHUN MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTauioB. OO0rmue
criocoObl MosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE



CrocoOBI 3amuUThl UX OT Kopposww. CruiaBel (CTaslb, YyTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX ATOMOB, HAaXOXKJICHUE B MIPHUPOJE.
dusznyeckue U XMMHUYECKHEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kamus). OKCUabsl U
TUJIPOKCUABI HaTpus W Kanuda. [IpuMeHeHne WIEeI0YHbIX METAUIOB M UX
COCIUHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid W KajJdbLIMH: TOJIOKEHHE B
[Tepuomuueckon cucremMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUeCKue 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmne coequHEHUs KaiblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AlroMuHUN: TTo1okeHue B [leprondeckoi cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE atoma, HAXOXAcHWE B mpupojae. dusznmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AMQPOTEpHBIE CBONCTBA OKCHAA U TUJIPOKCHU]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoEHHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Camapckuii METaTyprudeCKiil 3aBOJ] — 3HAKOMCTBO C IMPOU3BOJICTBOM.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pa3llaMd METAJIOB W CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB MKECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajJblHs, AJTIOMUHUS, [IMHKA, JKEJIe3a
(1) u xene3a (1), menu (11), HaOMrOEHNE U OMMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METaJIJIbl U X COCMHCHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

BemecTtBsa m Marepuanibl B IOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. I[lepBas momomrs npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.



XHWMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpefenbHas I0mycTHMast
KOHIIeHTpalus Beiiects, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTrepuasoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepHabl).

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUH XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISI OTJCIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUSA: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJIEIb, SBJIEHUE, MapPHUKOBBIN
s PekT, TEXHOIOTHS, MaTEPUAIIBI.

®duzrka: Marepusi, aToM, O3JEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKJIUJ,
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsiji, MPOBOJHUKH,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAJIIMYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEJIMYUHBI, €AMHULIBI M3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, d3KOCUCTEMA, MUHEPAIBHBIC
y10OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOIAEMbI€, TOILINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU MH(pOpMaIren o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKAaTHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YWUTATENIbCKOW KYyJIBTYpPhl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHHUIO, MPOEKTHOW U  HCCIEN0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 »W3HH, OCO3HAHUE TMOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuii U TpyJa pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MpPHUPOJE KaK MCTOUYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaLMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOW  KyJNbTYphbl, OCO3HAaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATDI

B coctaBe MeTanpeaMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIE JJIS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
PUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha



OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IICIIOCTHOU
HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE EeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBaOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHHUIO Y4EOHOM
JEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble ornueckue aeiicTBU:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHHUH
3HAHWI: PACKphIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKKU, YCTaHABIMBATh B3aHMOCBS3b C JIPYTMUMU TOHSITHSIMH), WCIOIb30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJICIBHBIX (JAaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE paCCYkACHUS (MHIAYKTUBHBIC, JACIYKTUBHbBIC, 10 aHAJIOTHN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSITh B TIpoOIeccCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUUYECKON peakiy — MpU PEIICHUN y4eOHO-TI03HABATENbHbBIX 33J/1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh U XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBble uccienoBarejbckue 1eHCTBUSA .

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITa M0 TUIAHUPOBAHHUIO, OpPraHU3AlMUd M MPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPECTABICHUS, MOJYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHSITh PA3TUYHbIE METOAbl U 3aMpOChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Y4eOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

yMEHUSl 3a/laBaTh BOMPOCH (B Xo0J€ jauaiora W (WId) AUCKYCCHUH) TIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUUYECKOTO SKCIIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPoOJeM Ha OCHOBE yu€Ta OOLIMX WHTEPECOB U COIJIacCOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

NPEIMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJEp)KaHUs, YCTaHOBJIEHHOTO JaHHOW (QeaepanbHONM paboueil mporpamMmon,



BBIICIISIFOT: OCBOCHHBIC OOYYAIONMIMMHUCS HAy4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI
NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsIX.

K xonIiy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS AaTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi J10J1sl XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHD
OKHUCJICHHS, XUMHUYECKasl peakius, KiacCUpUKAIUs pEeaKiui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
00OM€Ha, 3K30- U SHJOTEPMHUUYECKHUE PEAKIIMH, TEIIOBOU 3((EKT peakiuu,
AIpO aTOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAS W HEMOJSpHAs KOBAJCHTHasl CBS3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEILECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUU BEUIESCTB U UX MPEBPAIICHUMN;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJeHHUS (HOpMYyJT
BEILIECTB U YPABHEHU XUMHUECKUX PEAKIIHIA;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNpEAeIEHHOMY KJAacCy COEIUHEHHM Mo
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbici [lepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX ToJioxkeHusi B llepuonuueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh IMIOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnma)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomnueckas cucTteMa XuMmudeckux diaemeHToB [J[. U
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YUCIIO IICKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpalllCHUd B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTOpHBIM  000pY/IOBaHHWEM, a TaKXKe IMpaBUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TOJYYEHUIO H COOMpPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYECH U KHUCIOT C TIOMOIIBIO0 MHINKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTHUYECKAST IUCCOLMALMSA, PEAKUUA HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUU BEILIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmysiaMm, BHJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manbie u  OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX T0 DJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy U COCTaBY YYacCTBYIOIIMX B pPEaKIIUU
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHii
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBpAIICHUN B Pa3IUIHBIX
YCIOBUSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBWja  MOJb30BAaHUA  XMUMHYECKOM  MOCyAOW M
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOMYyYEHHUI0O U COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHMH, TOATBEPKTAIOIINE  KA4eCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHE, OOO0OIIEeHNEe, CHUCTEMATU3allMi0, BbISIBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOoIeHNe, M3MEpPEeHHe, MOJCITUPOBAHUE, DKCIEPUMEHT (peaabHBId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
Ne HaumenoBanue pasaenos  Koiudecrso yacos dyeKkTpoHHbIe (LM pPOBbLIE)
n/n U TeM MPOrpamMmbl B KoHTpoJbHbIe IlpakTyeckue oOpa3oBaTe/ibHbIE pecypchbl
cero padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMUYECKHE TOHATHUSA
Xumust — BakHast 00J1aCTh Bubmnorexa HOK
https://m.edsoo.ru/7f41837c
€CTECTBO3HAHUS U
1.1 AKTIECKOI 5 2 https://resh.edu.ru/ https://edu.skysmart.ru/
p https://uchi.ru/
ACATCIEHOCTH HEIOBEKA https://content.edsoo.ru/lab/subject/4/
BemecTBa 1 xuMuaeckue
bubmuorexa [JOK
peaknuu. XuMHsl B CHCTEME
19 Hayk. MH(opMALIs o 15 1 https://m.edsoo.ru/7f41837c
' Y p https://resh.edu.ru/ https://edu.skysmart.ru/
podeccusix, CBA3aHHBIX C httos://uchi ru/
ps: )
MPEAMETOM «XHMHSI
Hroro mo pazueny 20
Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
bu6mmoreka [IOK
Bosmyx. Kucropor https://m.edsoo.ru/7f41837c
2.1 ’ ’ 6 1 https://resh.edu.ru/ https://edu.skysmart.ru/
ITousttue 06 oxcumax . _
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
but6mmoreka [IOK
Boxopox.ITomsiae o https://m.edsoo.ru/7f41837c
2.2 ’ 8 1 https://resh.edu.ru/ https://edu.skysmart.ru/

KHCJIIO0Tax U COJIAX

https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/

Bopa. Pacteopsl. Ilonsatue

2.3
00 OCHOBaHUSX
OCHOBHBIE KJIaCChI
2.4 HEOpPraHUYECKUX

COE€IUHEHUN

Hroro no pasaciny

11

30

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c
https://resh.edu.ru/ https://edu.skysmart.ru/
https://uchi.ru/

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c
https://resh.edu.ru/ https://edu.skysmart.ru/

https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

XumMuueckas cBs3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

[Tepuoanueckuii 3aKOH 1
[Tepuoanueckas cucrema

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

3.1 XHMHYECKUX 3JIeMEHTOB /JI. 7 https://content.edsoo.ru/lab/subject/4/
N. Menneneesa. Ctpoenue https://resh.edu.ru/ https://edu.skysmart.ru/
aToMa https://uchi.ru/
Xumuyeckas CBs3b. bu6mmoreka [IOK
3.9 OKuCIIHTEIIHFHO- 8 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIIBHEIC https://resh.edu.ru/ https://edu.skysmart.ru/
peakuuun https://uchi.ru/
bu6nuoreka [IOK
FiToro mo paszeny 15 https://m.edsoo.ru/7f41837c
https://resh.edu.ru/ https://edu.skysmart.ru/
https://uchi.ru/
but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3

https://resh.edu.ru/ https://edu.skysmart.ru/
https://uchi.ru/



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
https://m.edsoo.ru/7f41837c
https://content.edsoo.ru/lab/subject/4/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/

OBIIEE KOJIMYECTBO YACOB

I10 [IPOT PAMME o8



9 KJIACC

KosanuyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB M TeM dueKkTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue

n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl

padoThI padoThI

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
bu6nmoreka [IOK

TloBTOpeH©e U YIIy6/IeHye 3HAHMH https://m.edsoo.ru/7f41a636
11 OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca > L hitps://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
bubmuorexa [JOK
https://m.edso0.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH
1.2 XHMITECKUX peakuii 4 https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
bu6nuoreka [IOK
https://m.edso0.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOLUAIIHS. 8 1 1 https://resh.edu.ru/

' XHWMHMYECKHUE PEAKIIUU B PACTBOPAX https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/

Hroro no pazneny 17

Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
but6mmoreka [IOK

OO6m1ast XapakTepruCTUKa XUMUYECKHIX https://m.eds00.ru/7t41a636
21 anemeHTOB VIIA-rpymmer. ["anorens 4 L It fresl.eu T
' https://edu.skysmart.ru/
https://uchi.ru/



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/

OO61as xapakTeprUCTHKa XUMUYECKIX

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://resh.edu.ru/

COETUHEHUSI https://edu.skysmart.ru/
https://uchi.ru/

OO01mas xapakTepruCcTHKa XUMUIECKIX Bu6mmoreka LIOK

anemeHToB VA-Tpynmsl. A3ot, hpochop https://m.edso0.ru/7f41a636

2.3 U UX COeQMHEHMUs. 3HAKOMCTBO C 7 https://resh.edu.ru/

CamapckuM a30THBIM 3aBOJIOM https://edu.skysmart.ru/

«Kyi6bImeBA30T https://uchi.ru/
bubnnoreka IIOK

OO6m1ast XxapakTepruCcTHKa XUMHUYECKHUX https://m.edsoo.ru/7f41a636

24 anemeHToB |VA-rpynnsl. Yriaepoa u 8 https://resh.edu.ru/
KPEMHUM U UX COCTUHEHUS https://edu.skysmart.ru/
https://uchi.ru/
Hroro mo pazueny 25
Pa3zngen 3. Mera/liibl M MX COeIHMHEHHS
bu6mmoteka [IOK
O6mmume cpoiicTBa MeTaiioB. CaMapcKuit https://m.edsoo.ru/7f41a636
3.1 METAJITyPrUueCKUN 3aBOJ] — 3HAKOMCTBO 4 https://resh.edu.ru/

C TIPOU3BO/ICTBOM. https://edu.skysmart.ru/
https://uchi.ru/
bubmmoteka [IOK
https://m.edso0.ru/7f41a636

. https://resh.edu.ru/
3.2 BaxkHel1e MeTamibl 1 UX COSTUHEHUS 16
https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
Hroro no paszneny 20



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

BemectBa u Marepuainsl B ;KU3HU

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/

4.1
yeJJoBEKa 3 https://edu.skysmart.ru/

https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/

Hroro mo pazneny 3
https://resh.edu.ru/

PesepBHOe Bpems 3 https://edu.skysmart.ru/
https://uchi.ru/
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https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
https://resh.edu.ru/
https://edu.skysmart.ru/
https://uchi.ru/

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBSI3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

* Xumus, 8 xmacc/ I'abpuensa O.C., OctpoymoB WN.I'., CnagxoB C.A.,
AxknnonepHoe obmectBo «M3aaTenscTBo «IlpocBemnienuey, 2023

* Xumus, 9 xmacc/ l'abpuensa O.C., OctpoymoB W.I'., CmaakoB C.A.,

AxrmmonepHoe o6miectBo «M3marensctBo «lIpocBemenuey, 2024

METOJIUYECKUE MATEPHUAJIbBI JIJISI YYUTEJIS

1. T'abpuenssn O.C. Xumusa. Paboume nporpammsbl. IlpenMernas nuHUs
yueOnukoB O.C. I'abpuensina, U.I'. Octpoymona, C.A. Cnaakoro. 8-9 knacch:
yueOHoe nocobue i obiieo0pazoBarenbHbix opranuzanuii /O.C. ['abpuensH,
C.A. Cnaagxos— M.: [Ipocsewenue, 2019

2. KoHTponbHBIE U CaMOCTOSITENIbHbIE PabOThl MO XuMuU K yueOHuky: O.C.
I"abpuensna «Xumus. 8 kinace». DI'OC/ H.C. I1aBnoBa — M.:Ok3amen, 2022
3. KoHTposibHBIE U CaMOCTOSTENbHbIE pa0OThl M0 XuMHUHM K yueOHuky: O.C.
INabpuensna «Xumus. 9 kinacey. ®I'OC/ H.C. [TaBnoBa — M.:Dk3ameH, 2022
4. Ky3pmenko H.E., Epemun B.B. Xumusda. 2400 3amau s MIKOJIBHUKOB U
nocTynaromumx B By3sl. — M.: JIpoda, 1999

5. Hekpacosa JI.U. Xumus. 8 kinacc. Kaprouku 3amanuii. — Caparos: Jluiei,
2008

6. Pagenikuit A.M.. «Xumus. Junaktuaeckuit Marepuain 8-9 kiaccel. I[Tocobue
s yaurtens», M.:Ilpocsemienue, 2019

7. CeepmiioBa H.J[. COopHHK 3amad, ynmpaXHEHWH W TECTOB MO XUMHHU. 8-9
kaaccel. M.:Ok3amen, 2021

8. Tectot mo xumum: 8 kmacc: Kk yudeOHuky O.C. Tabpuensna, W.I.
OctpoymoBa, C.A.CnagkoBa "Xumus 8 kmacc". ®I'OC/ M.A. Ps6os.- M.:
"Ox3amen", 2021

9. Tectet mo xumum: 9 xnacc: k yueOHuky O.C. Tabpuensna, W.I.
OctpoymoBa, C.A.CnagkoBa "Xumus 9 kmacc". ®I'OC/ M.A. Ps6os.- M.:
"Ox3amen", 2021



10. Xwumms 8-11 kmaccel: paboume mnporpammbl 1o yueOHukam O.C.

INabpuensna/ I'.1. Macnakosa, H.B. CapponoB — Bonrorpan: Yuutens, 2022

MNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HMHTEPHET

bubmuoteka I{OK https://m.edsoo.ru/
https://resh.edu.ru/

https://edu.skysmart.ru/

https://uchi.ru/
https://content.edsoo.ru/lab/subject/4/
http://school-collection.edu.ru/
https://chem8-vpr.sdamgia.ru/
https://chem-oge.sdamgia.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge/
https://videouroki.net/
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