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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpamMmMa 1mo XMMHUHM Ha YPOBHE OCHOBHOTO 0O0I[ero 00pa3oBaHMs COCTaBIIeHA HA OCHOBE TPeOOBaHUH
K pe3yJibTaTaM OCBOCHMSI OCHOBHOI 00pa3oBaTeNbHOM MpPOrpamMMbl OCHOBHOTO OOIIEro 00pa3oBaHUS,
npencrasieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE (pesrepanbHOM paboyeil mporpaMMbl BOCITUTaAHUS U
¢ y4€TOM KOHIICTIIIMU MpenoiaBaHus y4eOHoro mpeamMera «XuMus» B 00pa3oBaTeNbHBIX OpraHU3alusaX
Poccuiickoit deneparumu.

[Iporpamma mo xumuu AaéT TMPEACTABICHUE O IENAX, OoOIeill cTpareruu OOy4deHHs, BOCIHMTAHUSA U
pa3BUTHS OOYYAIOMIMXCS CPEICTBAMU Y4eOHOTO MpEeaMeTa, YCTAaHABIMBAET 00s3aTEIbHOE TIPEIMETHOE
coJiepKaHue, MpeTyCMaTpPUBAET paclpeiesieHHe ero Mo KjaccaM M CTPYKTypUpOBaHME IO pas3zeiaM U
TEMaM TIPOTPaMMBI IO XWUMHH, OIPEIEISICT KOJUYCCTBCHHBIC M KAUeCTBEHHBIC XapaKTCPUCTHKHU
COJIEpKaHUs, PEKOMEHyEMYIO IOCIICIOBATEILHOCTh M3YUYCHUS XUMUU C YYETOM MEKIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, JJOTHKH y4eOHOTO TpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJarommxcs,
oTpeziesisieT BO3MOXHOCTHU MpeAMETa IS peaiu3alii TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTenpHON MporpaMMbl Ha YpPOBHE OCHOBHOTO 001ero obpa3oBaHHs, a Takke TpeOOBaHUU K
pe3ynbTaTaM OOy4eHHs XMMUU Ha YPOBHE Ilelield M3y4deHHs MpelMeTa U OCHOBHBIX BHUIOB yueOHO-
M03HABATEIBHOM JESATETLHOCTH 00YUaIOIIErocsi IO OCBOCHUIO yUeOHOTO CO/IepKaHMs.

3HaHWEe XHMHH CIYXHT OCHOBOM [Uisi (OpMHpOBAaHUS MHPOBO33PCHHSI OOYyYaroIIerocs, €ro
NPEJCTABICHUNA O MaTepUATBHOM EIWHCTBE MHpPA, BAXHYI POJb HUIPAOT (OPMUPYEMBIC XHUMHCH
MPEJICTABJICHHUSI O B3aWMONPEBPAIICHHUSX JHEPrUU W 00 DBOJIONMU BEIISCTB B TPUPOJE, O MYTAX
pelIeHns TI00aTbHBIX MPOOJIEM YCTOMYMBOTO PA3BHTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPTETHICCKOM,
MUIIEBON U IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIeM 31paBOOXPAHEHUSI.

N3yyenne xumun:

CIOCOOCTBYET peanu3alliid BO3MOKHOCTEH st caMOpasBUTHUS M (JOPMUPOBAHUS KYJIbTYPhl TUYHOCTH,
e€ obOmieli u GyHKIIMOHATBLHOW TPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH OOYyYaroIIMXcsi, HABBIKOB UX
CaMOCTOSITCIILHOM y4eOHOU JAESITETbHOCTH, OSKCICPUMEHTAIBHBIX W HCCICIOBATEIIbCKUX YMEHUH,
HEOOXOIUMBIX KaK B MIOBCEAHEBHOMN KHU3HU, TaK U B MPO(EeCCHOHAILHOM JIeATEIIFHOCTH;

3HaKOMHUT CO CHEMU(UKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsiIa Ha
€MHCTBO TMPHUPOABI U UYEJIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TaloM B (DOPMHPOBAHHM E€CTECTBEHHO-
HAYYHOU rPaMOTHOCTH OO0YyUaIOIIUXCS;

crocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYyYHBIM 3HAHHSM, K
MIPUPOJIe, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B DKOJIOTHYECKOE 00pa30BaHUE 00YUAIOIIHXCS.

JlanHple HampaBiICHHWs B OOYYCHHHM XUMHH OOCCIICUUBAIOTCS CHEIU(PUKON coaepkaHus y4eOHOTO
npeaMeTa, KOTOPBIH SIBISICTCS MeJarorniecky aJIanTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XUMUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIETr0 00pa30BaHMs OPUEHTHPOBAH Ha OCBOCHUE 00YUYArOIIUMUCS
CUCTEMbI NIEPBOHAYAIBHBIX MOHATUNA XMUMHH, OCHOB HEOPTraHMUYECKON XMMHUU U HEKOTOPBIX OTAEIbHBIX
3HAYUMBIX TIOHATUN OPraHUYECKON XUMUHU.

CtpyKTypa cofepaHusl IPOrpaMMBbl 10 XUMHH COPMHUPOBAHA HA OCHOBE CHCTEMHOIO MOAXO0Ja K e
n3ydeHnto. CoJiepskaHue CKIAJIbIBACTCSI U3 CHCTEMBI TIOHATUH O XMMHYECKOM DJIEMEHTE M BEIeCTBE U
CUCTeMBl TIOHATUH O XuMHUYecKoi peakuuu. OOe 3TH CHUCTEMBI CTPYKTYpHO OPraHU30BaHBI II0
NPUHIHITY TOCIIEeIOBATEIBHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUECKHUX MPEICTABICHUN Pa3zHOTO
YPOBHS:

— aTOMHO-MOJICKYJIIPHOTO YUCHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— [lepuoanueckoro 3akoHa [[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;



— YUYEHHS O CTPOEHUH aToMa U XMMHYECKOH CBS3H;

— MPE/ICTaBIEHUH 00 JIEKTPOIUTHYECKOI TUCCOIMALINN BEILIECTB B PaCTBOPAX.

TeopeTnuecknue 3HaHHSA PAcCCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH MOJIYUYEHHBIX M OCMBICICHHBIX
(akTOB, Ppa3BHBAIOTCS TOCIEIOBATEIIFHO OT OJHOTO YPOBHS K JpPYyroMmy, BBIIONHAA (QYHKIHA
OOBSICHEHHS] ¥ MPOTHO3UPOBAHHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U
MIOJIyYEHUS U3YYaeMbIX BEILIECTB.

OcBoeHHe MporpamMmbl MO XHUMHH CIIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O XHUMHYECKOM
COCTAaBJISIFOLLEH HayYHOM KapTUHBI MUpPaA B JIOTUKE €€ CUCTEMHOW MPUPObI, LEHHOCTHOTO OTHOILLIECHUS K
Hay4yHOMY 3HAHHUIO M METOJAaM IO3HaHUA B Hayke. M3ydyeHue XUMHUHU MPOUCXOAUT C MPUBJICUCHHEM
3HAaHUI U3 paHee U3yYEHHBIX YUEOHBIX MpeaMeToB: « OKpyxaromuil Mupy», «buonorus. 5—7 kiacce» U
«®Dusuka. 7 Kiacey.

[Ipn u3yuyeHUM XMMUU OPOUCXOAUT (POPMHPOBAHHE 3HAHUI OCHOB XMMHUYECKOW HayKu Kak 00JacTu
COBPEMEHHOTI'0 €CTECTBO3HAHUS, IPAKTUUECKON JEATEIbHOCTH YeI0BeKa U KaK OJJHOTO U3 KOMIIOHEHTOB
MHPOBOH KYJBTYphl. 3ajadya y4yeOHOro mpeaMeTra COCTOMT B (POPMUPOBAHUU CHCTEMbl XHUMHUYECKHUX
3HAHUA — BaXHEWIIUX (PAKTOB, MOHSTHUN, 3aKOHOB M TEOPETUUYECKHX MOJOKEHUH, JTOCTYIHBIX
00001IeHNIT MUPOBO33PEHUYECKOT0 XapakTepa, s3blka HAyKH, B MPUOOLICHHMH K HAyYHBIM METOJaM
MO3HAHUS TPU U3YYCHHHU BEIIECTB M XUMHUYECKUX peakiuii, B (GopMHpOBaHMM U pa3BUTUHU
MO3HABATENIBHBIX YMEHHUHA U MX MPUMEHEHUH B y4eOHO-MTO3HABATEIBHON U yueOHO-UCCIIeIOBATEIBCKOM
NeSITeIbHOCTH, OCBOCHUH TPABUII O€30M1aCHOT0 OOpAIIeHNs C BEIIECTBAMH B MIOBCEIHEBHON KU3HH.
[Ipu u3yueHun X¥MMuu Ha YpOBHE OCHOBHOI'O 00111ero 00pa3oBaHMs Ba)XKHOE 3HAUEHHUE NTPUOOPETN TaKue
LeJH, KaK:

— (GOpMHpOBAaHHME HHTEJUIEKTyaJIbHO DPAa3BUTOW JMYHOCTH, TOTOBOM K camMo000pa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEILHOMY NPUHSATHIO PEUICHWH, CHOCOOHOW aJamTHpOBaThCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM JKU3HH;

— HamnpaBJIEHHOCTh OOYy4YEHHs Ha CUCTEMAaTHYECKOEe MPUOOIIEHHE O0Yy4aroUuIMXcs K CaMOCTOATEIbHON
MO3HABATEIBHON JIeATENPHOCTH, HAayYHbIM METOAAaM I[O3HaHMA, (OPMHUPYIOIIUM MOTHUBALMIO H
pa3BHUTHE CIIOCOOHOCTEH K XUMUU;

— oOecrieueHrEe YCIOBHM, CIIOCOOCTBYIOMIMX MPUOOPETCHUIO OO0YUYAIONUMUCS OTBITAa Pa3HOOOpa3HON
JeSATEIbHOCTH, TO3HAHUS U CAMOIIO3HAHMUSI, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETCHIIMI ), HUMEIOLIUX
YHHUBEPCAJIbHOE 3HAYEHUE JUUIS PA3JIMUHBIX BUJIOB AEATEIbHOCTH;

— ¢opmupoBanue oO0IIeH (QYHKIMOHAIBHON M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHHI OOBSCHATh U OLIEHWBATH SIBICHUS OKPYKAIOIIETO MHUpA, HWCIONb3Yysl 3HAHUS U OIbIT,
MOJTy4YEHHBIEC MIPU MU3YyUYEHUN XUMUU, PUMEHAITh X TPU PEIICHUU MPOOIEM B MOBCETHEBHOW XU3HU U
TPYIOBOH JEATEIBHOCTH;

— (hopMupoBanme y o0y4aromuxcs TyMaHUCTHYECKUX OTHOLICHUN, TOHUMAHUS IEHHOCTH XUMUYECKUX
3HaHUH 7151 BBIpAOOTKM SKOJIOTUYECKHU 11e1eCO00pa3HOTo MOBEICHUS B OBITY U TPYIOBOM AEATEIbHOCTH
B LIEJISIX COXPAHEHUS CBOETO 3/J0POBbS U OKPYIKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTHBALIUK K O0Y4YEHMIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCIIUTAaHHIO Ha OCHOBE
YCBOEHHsI OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mpoduis Hu
HaNpaBJICHHOCTHU JaJbHEUIIEro 00yueHHs.

OOmiee yncao 4acoB, OTBEAEHHBIX Ui M3yYCHHS XMMUU Ha YPOBHE OCHOBHOT'O OOIEro oO0pa3oBaHMA,
coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejmeno), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO0).



COJAEPKAHUE OBYYEHUA

8 KUJIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE MTOHSTHUS

[Ipenmer xumuu. Ponp XUMUM B JKM3HHM 4YeEJOBEKa. XMMHS B CHCTeME HayK. Tela W BelIecTBa.
®u3nYeCcKre CBOMCTBA BEHIECTB. ATperatHoe COCTOsIHUE BemlecTB. [loHsATHE O MeTomax MO3HaHUS B
xuMun. Yucrelie BeniecTBa U cMecu. CrocoObl pa3ieieH s CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3NIeMEHTbl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie U clI0KHbIE
BeIlleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas popmyna. BaleHTHOCTh aTOMOB XMMHYECKHUX JJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemecTB. OTHocHUTeNbHass aToMHasi macca. OTHOCHTENbHas MOJEKYJsipHas Macca. MaccoBast JoJis
XAMUYECKOI0 3JICMEHTA B COSUHECHHUH.

KomnuectBo BemectBa. Moisb. MomsipHass macca. B3auMocBs3b KoOJIW4YecTBa, MacChl M 4HUCTA
CTPYKTYPHBIX €IUHUII BemecTBa. Pacuérel mo popmyniaMm XUMHYECKHX COCTMHECHHH.

du3NYeCKUe U XUMHUUYECKUE SIBJICHUS. XUMHUUECKasl peakius U e€ Mpru3Haku. 3aKOH COXPaHEHUSI MACChI
BelecTB. XUMHUUeCKHe ypaBHeHus. Kinaccudukanuss XUMHUECKUX peakluuid (COeIUHEHUs, pa3IoKeHus,
3aMeIICHHs, OOMEHA).

Xumuueckuit 3xcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TOCY/IOH, MpaBmiiaMy pabOThI B JabOpaTopuu ¥ MpuéMaMu OOpaIieHUs C
7abopaTOpHBIM  O0OpYJOBaHUEM, M3yYCHHE W  ONHUCaHHEe (U3UYECKUX CBOMCTB  0OpasIoB
HEOPraHUYECKHX BEIIECTB, HaOMOAeHUE (Pu3nyeckux (TUIaBIICHWE BOCKA, TasHUE JIbJa, PACTUPAHHE
caxapa B CTyIIKe, KUIICHHWE W KOHJCHCAIIUS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHHE
METHOM TIPOBOJIOKH, B3aMMO/JICHCTBHE MeJIa C KUCJIOTOM) sIBJICHUH, HAOJIFOICHHUE M ONMCAHKUE MPHU3HAKOB
NPOTEKaHUs XMMHMYECKUX peakuuid (pas3liokeHue caxapa, B3aUMOJICHCTBHE CEPHOM KHUCIOTBHI C
xjopunoM Oapusi, pasznoxkenue ruapokcuaa meau (II) mpu HarpeBaHum, B3aMMOJCIHCTBHE Kele3a C
pactBopom comu wmeau (II), m3ydeHwe CcmocoOOB pas3feleHuss CMeceil: ¢ TOMOINBI MarHuTa,
¢buIbTpOBaHUE, BRIIAPUBAHKE, JUCTUIUISIINS, XpoMaTorpadus, mpoBeIcHUEe OYNCTKH TTOBAPESHHON COJIH,
HaOJIIOJICHUE W OIKMCAHME PE3YJIbTATOB MPOBEICHHUS OMBITA, WJUIFOCTPUPYIOMIETO 3aKOH COXPAHCHUS
Macchl, CO3JaHUE MOJIeTIe MOJIeKYJ (IIapOCTEP>KHEBBIX ).

Ba:kHeiinmue npeacraBuTe/ M HEOPraHMYECKUX BelIeCTB

Bo3nyx — cMmech ra3zoB. CocraB Bo3ayxa. Kucimopon — sieMeHT M mpocToe BemiecTBo. Haxoxienue
KHUCIOpoJa B Tpupone, (u3nueckue M XUMHUYECKHe cBoWcTBa (peakuuu TropeHus). OKCUabL.
[Ipumenenne kucmopoaa. CrnocoObl MONYYeHHS KHUCIOpOAAa B JA0OPATOPHH M TMPOMBIILIEHHOCTH.
KpyroBopoT kucnopoaa B npupojae. O30H — aJuTOTPOITHAST MOAU(PHUKAIUS KACIOPOIa.

TemmoBoit 3PeKT XUMHUYIECKOW peakiuy, TSPMOXUMHUUYECKUE yYPaBHEHUs, K30- M IHIOTCPMHUUCCKHC
peakuu. ToruMBO: yroiab W MeETaH. 3arps3HEHHE BO3/yXa, YCUJIEHHWE MapHUKOBOTO d(ddekra,
paspyIiieHrue 030HOBOTO CIIOSI.

Bomopox — »memeHT W mpocTtoe BemiecTBO. HaxokneHuwe Bomopona B mpupojne, (Gpuanydeckwe u
XUMUYECKHUE CBOWCTBA, MPUMEHEHHE, CITOCOOBI TTosTy4deHus. KuciaoTel u comu.

MonsipHbiit 00BEM ra3oB. Pacu€Thl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue cBoWcTBa BoAbl. Boma kak pactBoputenb. PacTBopbl. HachlilieHHbIE M HEHACHIIICHHBIC
pactBopsl. PacTBopuMOCTh BemiecTB B Boje. MaccoBasi J0Jisi BEIIECTBA B pacTBOpe. XHUMHUYECKHE
cBoicTBa BOojAbl. OcHOBaHUsA. Poyib pacTBOpOB B MPHUPOJE U B KU3HU YesioBeka. KpyroBopoT BOJIbI B
pupojie. 3arpsi3HeHHE MPUPOAHBIX BoA. OXpaHa U OYHCTKA MIPUPOIHBIX BOJI.



Knaccudukanus Heoprannueckux coequHeHunit. Oxeuapl. Knaccupukanus okCuaoB: coeo0pasyromme
(ocHOBHBIE, KHCIIOTHBIE, aM(pOTEepHBIE) U HeconeoOpazyromue. Homenknarypa okcuaos. dusndeckue u
XMMHUYECKHE CBOMCTBA OKCUIOB. [lomydyeHne okcuaos.

OcHoBanus. Kiaccugukanus ocHoBaHMM: IIENOYM M HepacTBOpuUMBIE ocHoBaHMs. Homenknatypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [loryueHre oCHOBaHUM.

Kucnoter. Knaccudukamus kucior. Homenknarypa kucinor. dusndyeckue W XUMHYECKHE CBOWCTBA
kucnot. Psag akrusHoctu metaiuioB H. H. bekerosa. [lomydyenue Kucuor.

Comu. Homenknarypa coneil. @usnueckne 1 XUMHYECKUE CBOMCTBA coliel. [lomyuenue conei.
I'enernueckas cBsA3b MEXKAY KilacCaMH HEOPTaHUYECKUX COETUHEHUI.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpPE/EJICHUE COJIEp)KaHUs KUCIOpoJa B BO3JyXe, I[IOJIy4eHHE, COOMpaHue,
pacro3HaBaHHE U U3YUYEHHUE CBOICTB KUCIOPOa, HA0JII0IeHNEe B3aUMOACHCTBUS BEILIECTB C KUCIOPOAOM
Y yCJIOBUSI BOSHUKHOBEHHUS U MpEKpalleHus ropeHus (moxapa), 03HakoMJIEHHE ¢ 00pa3liaMyu OKCUJIOB U
ONMMCAaHHWE HX CBOWCTB, MOJIy4eHHE, COOHMpaHUE, paclO3HaBaHME M HW3YYEHHE CBOWMCTB BOAOpPOAA
(ropenue), B3ammojelcTBue Bomopojga ¢ okcupomM Meaud  (II)  (BO3MOXKHO — HMCITONIB30BaHUE
BUJIEOMATEpHAJIOB), HaOIIOAeHHEe 00pas3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEI0BaHHE
0COOEHHOCTEeH pacTBOPEHMs BEIIECTB C PA3JIMYHON PacTBOPUMOCTBIO, NMPHUTOTOBJIECHUE PACTBOPOB C
ONpeAcNIEHHON MacCOBOM JIOJIE PACTBOPEHHOIO BEILECTBA, B3aMMOJCHCTBHE BOJBI C MeETalIaMU
(HaTpueM u KanmblueM) (BO3MOXHO HCIIOJIB30BAaHUE BHJIEOMATEPHANIOB), HCCIEIOBaHHE O00pa3lioB
HEOpPraHMYECKHUX BELIECTB PA3JIMYHBIX KJIACCOB, HAOIIOACHME H3MEHEHHS OKPACKHM WHAMKATOPOB B
pacTBopax KHCJIOT M IIeloueH, m3ydeHue BzaumopenctBus okcuaa menu (II) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIIOT C METaUlaMH, PEaKlMil HEeUTpaau3aluH, MOJydYeHHUE HEPaCTBOPUMBIX OCHOBaHUM,
BBITECHEHUE OJHOT0 METaJlla IPYTUM U3 pacTBOpa COJIM, PELIEHUE SKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«Baxxnelmue knaccbl HEOPraHUUYECKUX COCIUHEHUID.

Ilepuoanyeckuii 3akoH U Ilepuoanyeckas cucrema xumuyeckux diementos JI. M. Menaeieesa.
Crpoenne atoMoB. XumMuueckasi cBsizb. OKHCINTE/ILHO-BOCCTAHOBHUTE/IbHbIEC peaKINU

[lepBbie MOMBITKN KJIACCH(PHUKAINN XUMUYECKUX IJIEMEHTOB. [IoHATHE O TpyMIaXx CXOAHBIX 3JIEMEHTOB
(Ie70YHbIE W IIEJTOYHO3EMENIbHbIE METaJUlbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIE
00pa3yroT aMm¢pOTepHbIE OKCUIBI U THAPOKCH/IBI.

[lepuonnueckuit 3akoH. Ilepumomnueckas cucrema xumuyeckux siaemeHToB JI. WM. Menneneena.
Kopotkonepuoanas u nimuHHONepuoanast popmsl [leproaudeckoit CHCTEMBI XUMHUECKHUX 3JIEMEHTOB /.
N. Menpneneesa. Ilepuoas! u rpynnsl. @u3ndeckuil CMbICT MOPSAKOBOIO HOMEpA, HOMEPOB IIEpPUOA U
IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sa1ep. M3oronsl. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX 000JI0UEK
atToMoB mnepBbix 20 xumuyeckux oaneMmeHToB Ilepmonmueckoir cuctemsl Jl. WM. Menneneesa.
XapakTepucTUKa XHMHYECKOr0 3J€MEHTa 1o ero mnonoxeHuto B Ilepmomgmueckoit cucreme [ .
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHMMHYECKHUX DSJIEMEHTOB, METAUIMUYECKUX H
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U EPUOIAM.

3nauenue I[lepuoanueckoro 3akoHa u lleprnoanueckoil CUCTEMBI XUMHUYECKHUX JIEMEHTOB JUISl Pa3BUTHS
Hayky U npaktuku. J[. 1. Mennenees — y4€Hbll U IPaKJaHUH.

Xumnyeckass cBs3b. KoBaneHTHast (mosiipHass M HENOJSIPHAsl) CBSA3b. OJIEKTPOOTPULIATENBHOCTH
XUMHUYECKUX 3JIeMeHTOB. VloHHasI CBSI3b.

Crenenp oxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. Ilpomeccsl oOkuciaeHUs U
BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:



u3ydyeHue o0pa3loB BELIECTB METAUIOB M HEMETaIOB, B3aMMOJEHCTBHE THMJIPOKCHAA IIMHKA C
pacTBOpaMu KHCJIOT W IIEJ0ouYeH, IMPOBEACHUE ONBITOB, WIIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKUil (TOpEHUE, peakluu pas3yioKeHNs, COETUHEHUS).

Meoscnpeomemmnuwie ceasu

Peanmu3amuss MeXNpeaMETHBIX CBS3€d NpPH HM3YYEHHMM XHMHMHM B 8 KJIACCE€ OCYIIECTBISIETCS 4Yepe3
UCIOJb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX IOHATUH, TaK M TOHATHH, SBISIOIINUXCA
CHUCTEMHBIMU JIJIS1 OTJEJIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO KA.

OOwe ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAy4yHbIH (DakT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJU3, CHUHTE3,
Kiaccuukanus, NepuoANYHOCTb, HAOIIOIEHUE, SKCIEPUMEHT, MOACIUPOBAHNUE, U3MEPEHHUE, MOJEb,
SIBJICHUE.

®dusuka: marepusi, aToM, IEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJHWJ, H30TOIBI, PaJHOaKTUBHOCTD,
MOJIEKYJa, DJEKTPUYECKUN 3apsij, BEIIECTBO, Telo, 00bEM, arperaTHOE COCTOSIHHE BeIlleCcTBa, ras,
(u3nyeckre BeIMUNHBI, MHUIIBI U3MEPEHUSI, KOCMOC, TUTaHEThI, 3BE3/1b1, CoHIIE.

buonorus: gporocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHepabl, TOpHbIE TOPOJbI, MOJE3HbIE UCKONAEMbIE, TOILUINBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peakuust

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xumudeckux odieMeHToB [l M. Mengaeneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMMYECKHUX 3JIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, Kalusl, KalblMsl W HX COECIUHEHUN B COOTBETCTBHUHM C IIOJIO)KEHHEM DJIEMEHTOB B
[leproauyeckoil cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABI XMMHYECKOM CBSA3H. THIBI KPHUCTAUIMYECKUX PEHIETOK, 3aBUCHUMOCTH
CBOICTB BEILIECTBA OT TUIA KPUCTAUINYECKON PEIIETKY U BUJJA XUMUYECKON CBSI3H.

Knaccudukanus M HOMEHKIAaTypa HEOPraHMYECKHX BEIIeCTB. XHWMHUYECKHE CBOICTBAa BEILECTB,
OTHOCSIIIUXCS K  pa3iIMYHbIM  KJIacCaM HEOPraHMYECKHX COEAVUHEHMH, TIEHETHYeCKas CBA3b
HEOPraHUYECKUX BEILECTB.

Krnaccudukanus XuMU4ecKuX peakluid Mo pa3auyHbIM IpU3HaKaM (IO YHUCIY M COCTaBY yYacCTBYIOIIMX
B pEaklMM BEIIECTB, MO TEIUIOBOMY 3(@eKTy, Mo HW3MEHEHHIO CTENEeHEeW OKHUCICHHUS XMUMHYECKUX
JIEMEHTOB, 1O OOPAaTUMOCTH, IO YYaCTHIO KaTaau3aTopa). DK30- M SHAOTEPMHUYECKUE pEaKluy,
TEPMOXMUMHYECKHUE YPABHEHUS.

[Tonatue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATHUMBIX XMMHUYECKHUX
peakuusx. [loHATHE O TOMOIEHHBIX M TreTeporeHHbIX peakuusax. [lonstue o karanuse. Ilonsatue o
XMMHYECKOM paBHOBecUH. PaKTOphI, BIUSAIOUIME HA CKOPOCTh XMMHMUYECKOM pEakluu M IOJOKEHUE
XMMHYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaxuuu, AJIEKTPOHHBIN OanaHc OKHUCJIUTEIbHO-
BOCCTaHOBUTEJIBHOM peakiu. COCTaBIECHUE YPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN C
HCIOJIb30BAHUEM METO/1a 3JIEKTPOHHOT0 OasiaHca.

Teopust >IIEKTPOIUTHUYECKON IUCCOLMALMU. OJIEKTPOIUTHI M HEIEKTPOJIUTHL. KaTHOHBI, aHUOHBI.
MexaHnu3M JUCCOLMAaUK BEIECTB C Pa3IUYHBIMU BUJAMU XUMHUYECKOHN CBsI3U. CTENEHb IUCCOLMALINN.
CunbHble U criabble 3JEKTPOIIUTHI.

Peakiiun noHHOro oOMeHa. YclnoBHs NPOTEKAHUS Peakuil HOHHOTO 0OMeHa, TIOJHbIE U COKPAIIEHHbIE
MOHHBIE ypaBHEHHs peakuuid. CBOWCTBAa KHCIIOT, OCHOBAaHMW W COJIE B CBETE MpPEICTaBICHHNA 00
ANEKTPOIUTUYECKON quccounanuu. KauecTBeHHble peakiiny Ha HOHBL. [ToHsTHE O rHApONIN3E CONEH.
Xumuueckuii IKcnepumenm:



03HAKOMJIEHHE C MOJEISIMM KPUCTAIUIMYECKHX PEIIETOK HEOPraHWYECKHX BEIIECTB — METAIOB M
HemeTaioB (rpadura U anMasa), CIOKHBIX BEIIECTB (XJIOpHUIa HATPHs), UCCIEAOBAaHHE 3aBUCUMOCTHU
CKOPOCTM  XHUMHYECKOW pEaKUMHd OT BO3JACHCTBUS  pa3iMyHBIX  (DAaKTOpOB, HCCIEIOBaHHE
AJEKTPONPOBOIHOCTH PACTBOPOB BEILECTB, Ipollecca TUCCOLMALMU  KHCIOT, IejIo4Yel u coieit
(BO3MOKHO HCIIOJIb30BaHHE BHJIEO MaTEpUAIOB), MPOBEIACHHE OMNBITOB, WIIIOCTPUPYIOMIUX MPU3HAKU
MPOTEKaHUs peakinii HOHHOTO oOMeHa (0Opa3oBaHHE OcCajKa, BBIJCICHHE ra3a, 0Opa3oBaHUE BOJbI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHM (TOpEHHE, PEaKiuu
pa3yIoKEHUs, COEAMHEHUs), paclo3HaBaHHE HEOPraHMYECKUX BEIIECTB C IMOMOIIBI0 KadeCTBEHHBIX
peakuuii Ha MOHBI, PELIEHUE SKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTtayibl M MX coeJHHEHUSA

OOmass xapakTepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHMsSI aTOMOB, XapaKTE€pHbIE CTEIEHU
okucyenus. CtpoeHne U pU3NYECKUe CBOICTBA MPOCTHIX BEIIECTB — raJlor€HOB. XMMUYECKUE CBOICTBA
Ha TpuMmepe Xjopa (B3aMMOJEHCTBHE C MeTalslaMH, HEMeTaljlaMH, IIejodyaMu). XJIOPOBOAOPO/I.
CongHast KHCIIOTa, XWMHYECKHE CBOWMCTBA, TMOJyYyeHHE, TMpuMeHeHue. JleiicTBue xyopa U
XJIOPOBOJIOPOJa Ha OpraHU3M YeJoBeka. BakHelne XJI0puIbl U UX HAXOXKJICHHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHHMS aTOMOB, XapaKTEpHBIE
crerieHu okucieHus. CTpoeHue M (U3NUECKUE CBONCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnotponHble MoAM(UKALKMK KUCIOpoJa M cepbl. XHMHUYECKHe CBolcTBa cepbl. CepoBoJopo,
CTpoeHHEe, (pU3MUEeCKHEe U XUMHYECKHE CBOMCTBA. OKCHABI CEpbl KakK IPEACTABUTEIN KHUCIOTHBIX
okcuioB. CepHasi KUCIIOTa, (PU3NYECKUE U XUMHYECKHE CBOMCTBA (00IIME KaK MpeICcTaBUTENs Kiacca
KHCIIOT U crenuduyeckue). XUMUYECKUE pPEeaklUy, JIeKallle B OCHOBE MPOMBIIUIEHHOrO crocola
MOJy4YEeHUsI CEpHOU KHUCTOTHI. [IpumeHenune cepHoit KUCIOTHL. COJIM CEPHOM KHMCIIOTHI, Ka4eCTBEHHAs
peakius Ha cynbdar-uoH. HaxoxaeHnue cepbl U €€ COeUHEHHI B Ipupoie. XUMHUUYECKOE 3arpsi3HEHUE
OKpY’Kalollel cpelbl COCTUHEHUSMHU cepbl (KUCIOTHBIE J0XKIH, 3arps3HEHHE BO3AyXa U BOJOEMOB),
CHOCOOBI €ro MpeI0TBpaILECHHS.

OOmast xapakTepucTtuka 37eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC
CTENEHU OKHUCJIEHMs. A30T, pacHpOoCTpaHEHUE B NpPUPOJE, (PU3NYECKHE M XUMHYECKHE CBOMCTBA.
Kpyrosopot a3ora B mpupone. AMMHUak, ero (u3NYecKue U XHMHUYECKHE CBOMCTBA, MOJydYE€HUE U
npuMmenenrue. Conu aMMOHMS, UX (U3NYECKUE U XUMUYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas
peakiuus Ha MOHbI aMMOHHUA. A30THas KUCIOTa, €€ MojlydeHue, Gpu3nueckue U XMMHUYECKHe CBOMCTBA
(obmuMe kak mpeacTaBUTENs Kjacca KUCIOT U crenududeckue). Mcmnonb3oBaHue HUTPATOB M COJEH
aMMOHHSI B KauecTBe MHUHEpAJIbHBIX YAOOpeHHi. XUMHYEecKoe 3arpsi3HEHHE OKpY’Karollel cpesbl
COCJMHEHUSAMH a30Ta (KUCIOTHBIE IOKIM, 3arpsi3HEHHE BO3[yxa, MOYBBl U BoJo&éMOB). Docdop,
aitoTponHble Moaudukanuu docdopa, pusznveckue n xumudeckue cpoiicta. Oxcun dochopa (V) u
docdopHas kucnora, pU3MUECKHEe U XUMUYECKHE CBOWMCTBA, moyryueHue. Vcnons3oBanue (hocdaToB B
KauecTBE MUHEPAIbHBIX YAOOPEHUH.

O6mas xapaktepuctuka 3meMeHTOB [VA-rpynmel. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpPHBIC
CTENEHH OKHUCJICHMs. YTIEpoJ, auIOTpONHble MoAU(DUKAINK, paclpoCTpaHEHHE B MPUPOJE,
¢usznueckne W XUMHYECKHe cBoicTBa. AncopbOuus. KpyroBopor yriepona B mpupone. OKcCHABI
yriepoja, ux (pu3n4Yeckue U XUMHUYECKHE CBOICTBa, JEHCTBHE Ha JKUBbIE OPraHU3MBbI, MOJyYE€HUE U
pUMEHEeHHEe. DKOJIOTHYecKHue MpobeMbl, CBA3aHHbIe ¢ okcuaoM yrieposa (IV), runoresa rmobaibHOro
MOTEIUICHUS KJIMMaTra, MapHUKOBBIM 3(dekr. YrompHas kuciaota M e€ coiu, UX (u3nyeckue Hu
XMMHUYECKHE CBOWCTBAa, MOJMy4YeHHE M TpuMeHeHHe. KauecTBeHHas peakiysi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEJILCKOM XO034HCTBE.
[lepBoHayanbHble TOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUSX yriepona (MeTaH, 3TaH,
STWJIEH, alleTUJICH, 3TaHOJI, TNIMLEPHH, YKCycHas KucioTa). [IpupoaHble HUCTOUHUKH YTJIEBOJOPOJIOB



(yromb, mnpupoAHBI Ta3, He(Th), MPOXYKTHl HX MepepaboTKu (OeH3WH), MX poib B OBITY U
MPOMBIIIICHHOCTH. [IoHATHE 0 OHONIOTHYEeCKH BaXKHBIX BEIIECTBAaX: )KHMpax, O€JIKax, yriaeBoAax — M UX
poJIu B )KM3HM ueloBeKa. MaTepruaabHOE €JMHCTBO OPraHMUYECKUX U HEOPraHMYECKUX COCTUHEHUM.
Kpemuuii, ero ¢puznueckue u XMMHYECKHUE CBOMCTBA, MOTyUYeHHe U npuMeHeHne. CoeTMHEeHUs] KpEMHUS
B npupoze. OOune npezacrasienus 06 okcune kpemuus (IV) u kpemHueBoit kuciaore. CUITUKATBI, UX
WCIOJIb30BaHNE B OBITY, B MPOMBIIUIEHHOCTU. BakHellne CTpouTenbHblE MaTepHallbl: KepamHKa,
CTEKJO, ILIEeMEHT, OeToH, xene300eToH. [Ipobrembl 0e30MacHOrO0 WUCHOIB30BAHUS CTPOUTEIHHBIX
MaTEepUasoB B IOBCEAHEBHOMN KU3HU.

Xumuueckuii IKcnepumenmn:

n3y4eHHe 00pa3loB HEOPraHMUECKHUX BELIECTB, CBOMCTB COJISIHOM KHMCIIOTHI, IPOBEAECHUE KaueCTBEHHBIX
peaknuii Ha XJOPHI-MOHBl M HaONIOJEHWE NPU3HAKOB HX MPOTEKAHMS, OMBITHL, OTPAXKAIOIINE
¢u3nueckue M XMMHUYECKHE CBOWCTBA TaJlOT€HOB M UX COEIUHEHHM (BO3MOYKHO HCIOJb30BaHUE
BHJICOMATEPHAIOB), 03HAKOMJICHHE ¢ 00pa3IiamMu XJIOPHI0B (TAJIOTCHHUI0B), 03HAKOMJIEHHE ¢ 00pa3mamMu
ceppl M e€ CoeqUHEHUsSMH (BO3MOXKHO HCIIOJIb30BAaHWE BHUACOMATEpPHAJIOB), HAOJIOJCHHE Ipoliecca
oOyrauBaHUs caxapa IMoj JAeHCTBHEM KOHILIEHTPHUPOBAHHOW CEPHOM KHUCIIOTHI, U3yUYeHHE XMMHYECKUX
CBOWCTB pPa30aBIECHHON CEpPHOIN KHUCIIOTHI, NMPOBEJCHHE KAYECTBEHHOW peaklMHU Ha Cyiab(paT-uOH U
HaOJI0IeHNe MpHU3HaKa e€ MpoTeKaHus, 03HAKOMJICHHE ¢ (PM3NYECKMMHU CBOMCTBaMH a3oTa, ¢ochopa u
UX COeIMHEHHUH (BO3MOXKHO HCIIOJIb30BAaHHE BHJEOMATEpHANIOB), 00pa3laMu a30THBIX U (GOCHOPHBIX
y100peHuli, noiydeHue, coOuMpaHHe, pacllOZHaBaHME W HU3YyYEHHE CBOMICTB aMMMaka, IPOBEJICHUE
KAueCTBEHHBIX peaKklIMid Ha MOH aMMOHHA U (ocaT-WOH U H3Y4YEHHE IMPHU3HAKOB UX IMPOTEKaHUS,
B3aMMO/JICHICTBIE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI C MeIbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAIIOB), M3YUYEHHE MOJIEe KPUCTAIUIMUECKUX peméTrok anmMasa, rpadura, Qymnepena,
O3HAKOMJIGHHE C TIPOIECCOM aJCOpOIMM PACTBOPEHHBIX BELISCTB AaKTHUBHPOBAHHBIM YIVIEM U
YCTPOHCTBOM NPOTUBOra3a, NoJdydeHue, COOMpaHue, paclio3HaBaHUE U U3yYE€HUE CBOWCTB YIIIEKUCIOTO
rasa, MpoBeJIcHHE KAaueCTBEHHBIX PEaKUUil Ha KapOOHAT M CHIIMKAT-UOHBI U M3Y4YCHHE NPHU3HAKOB UX
IIPOTEKAHUS, O3HAKOMJIEHME €  MPOAYKUMEH  CHJIMKATHOM  IPOMBIIIJIEHHOCTH,  PEIICHUE
9KCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHelne HeMeTauibl U UX COeAMHEHUS».

MeTtanbl M UX COeIMHEHUS

OOmiasi XapakTepUCTUKAa XMMHMYECKHX 3JIEMEHTOB — METAaJUIOB Ha OCHOBAHHWU HX TOJOXKEHHUS B
[lepuoanueckoil cucreme xumudeckux snemMeHToB J[. 1. MenneneeBa u ctpoenusi atomoB. CTpoeHHE
MeTauioB. MeTamnyeckasl CBsi3b M METaJUIMUeCKash KpUCTAJUIMYecKash pereéTka. DIEKTPOXUMUYECKUN
psn HanpsokeHMH MeTayutoB. DU3MUECKMe M XUMHUYECKHEe CBoicTBa MeTamuioB. OOmme crnocoOsl
MOJTy4yeHHUs MeTajuloB. [IoHATHE O KOPPO3UM METaJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
CrutaBsl (cTalib, YyTyH, TIOPATIOMUHIM, OpOH3a) M X IPUMEHEHHE B OBITY ¥ IPOMBIIIUIEHHOCTH.
[[lenoynble Metamnel: noJjioxkeHue B Ilepuonnueckod cucreme xumuyeckux saemeHtoB J[. U.
Menpeneesa, CTpO€HUE UX aTOMOB, HaxoXAeHHE B npupoje. Gusnueckre u XMMHUECKHUE CBOWCTBA (Ha
npuMepe HaTpus U Kajausi). OKCUJIbI U THAPOKCUABI HATpUs U Kanus. [IpuMeHeHne mieoYHbIX MeTalioB
U UX COCIUHEHUMN.

[[lenoyHO3eMeNbHBIE METAIBI MarHuii W KaublMil: monoxeHue B llepuonnmueckoil cucreme
xumuueckux onemeHtoB JI. M. MenneneeBa, CTpo€HHME HX aTOMOB, HAXOXIEHHE B IIPUPOJE.
dusnueckue 1 XMMHUUECKUE CBOWCTBA MarHus U Kaiblius. BaxxHelivne coeluHEHUs KalbIUs (OKCHU],
TUAPOKCHL, coJin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHHUS.

Amomunuil: nonoxxenue B Ilepumonmyeckoil cucreme xumuueckux aieMeHToB . WM. Menpeneesa,
CTpOCHHE aToMa, HaxokJaeHue B mpupoje. dusznueckue M XUMHUYECKHE CBOICTBA aTIOMUHUS.
AMpoTepHbIe cBONCTBA OKCHIA U TUIPOKCHUIA ATFOMUHUA.



Kenezo: nonoxenue B [leproaudeckoit cucteme xumuueckux snemeHToB J[. . Menneneesa, ctpoeHue
aToma, HaXOXJAeHUe B npupoje. Puznueckre 1 XMMUYECKUe CBOMCTBA kene3a. OKCUIbI, TUIAPOKCUIBI U
conu xkenesa (I1) u xxenesa (I1I), ux cocras, cBoicTBa U MOJTyUYECHHE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHE C oO0pa3l[aMl METauIOB U CIUIaBOB, HUX (U3MUYECKMMM CBOWCTBAMH, H3yueHUE
pe3yabTAaTOB KOPPO3HMH METaUIOB (BO3MOXKHO HCIIOJIB30BAHHE BHUICOMATEPHUATIOB), OCOOEHHOCTEH
B3aMMOJCHCTBHS OKCUAA KaJbIMs U HATPUS C BOJOM (BO3MOXKHO HCIOJB30BaHUE BHIEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOWCTB KECTKOM BOJBI, TMpollecca TOpPEeHHs >Kene3a B Kuciopojae (BO3MOXKHO
WCIOJIb30BaHNE BHUIEOMATEPHAIIOB), TIPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIMI Ha MOHBI: MarHus,
KaJbIUsl, AIFOMIHMS, IMHKA, xkene3a (1I) u xenesa (I111), menu (I1), Habar0ACHIE U ONTMCAHKE MTPOIIECCOB
OKpalllMBaHUsl IUJIJaMEHW HWOHAMHU HaTpus, Kaiusd ¢ Kaiblus (BO3MOXHO HCIIOJIH30BaHUE
BHJICOMATEPHAJIOB), UCCIeA0BaHNE aM()OTEPHBIX CBOMCTB THAPOKCH/IA AIFOMUHUS U THAPOKCH/IA IIMHKA,
pelieHue IKCIIePUMEHTAIBHBIX 3a/1a4 10 TeMe « BakHeme MeTaibl U UX COSTMHECHUSD.

XuMHSA U OKPYKAKOIIAsA cpeaa

BemiectBa 1 Marepuanbl B NMOBCEIHEBHOM JKM3HM 4eloBeka. be3omacHoe MCMONb30BaHHE BEIIECTB U
XUMHYECKHUX peakiuii B ObITy. [IepBasi mOMOIIb MPU XUMUYECKUX 05KOTaX U OTPABICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karollel cpeapl (MpeaenbHas JOMyCcTHMasi KOHIICHTpAIUsSl BEIIECTB,
nanee — [1JIK). Posib XuMuu B pemieHu# SKOJIOTHYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

n3y4eHHne 00pa3lioB MaTepuaoB (CTEKIIO, CIJIaBbl METAJUIOB, IOJMMEPHbIE MaTEPHAIIbI).
Meoscnpeomemmnuwie ceasu

Peanuzanus MeXNpeAMETHBIX CBsI3€d NpH HM3YYEHHMM XMMUU B 9 Kjacce OCYIIECTBISETCS uepe3
UCIIONB30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK H TIOHATUH, SBISIOLIUXCS
CUCTEMHBIMU JIJIS1 OTJENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIH (DakT, TUIoTe3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3,
KIaccupuKanus, NepUoJAMYHOCTh, HAOIIOCHUE, YKCIIEPUMEHT, MOJICTHPOBAHUE, U3MEPEHUE, MOJECIb,
SIBJICHUE, TTAPHUKOBBIA (D (PEKT, TEXHOIOTHS, MaTSPHAIIBI.

®dusnka: Marepus, aToM, SJIEKTPOH, MPOTOH, HEHTPOH, MOH, HYKIHWI, W30TOIBI, PaJdO0aKTUBHOCTD,
MOJICKYJIa, JJCKTPUYCCKUN 3aps]l, TPOBOJHUKH, TIOIYNPOBOJIHUKH, AUIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSHHME BEIECTBa, Ta3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUITMUECKass pemérka, CIUIaBbl, (M3MUECKHE BEITUYMHBI, €IUHUIBI HW3MEpPEHUs, KOCMHUYECKOe
IIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COTHIIE.

buonorus: dorocuntes, apixanue, onochepa, SIKOCUCTEMA, MUHEPAIbHBIE YI0OPEHHSI, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHBIE TTOPOJIBI, TOJE3HBIE UCKOMIAEMbIE, TOILUINBO,
BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI IIO XUMUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIngHOCTHBIE PE3yIbTaThl OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIETO 00pa30BaHMs JOCTUTAIOTCS B XOE
oOydeHuss XMMHHU B €IMHCTBE Yy4eOHOW U BOCIHUTATENIbHON JEATENbHOCTH B COOTBETCTBUU C
TPaJUIIMOHHBIMU POCCHMCKUMH COIMOKYJIBTYPHBIMH U JIYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH,
OPUHATHIMH B OOIECTBE TMpaBWIaMU M HOPMaMH TIOBEIEHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHUsI, CAMOPA3BUTHS U COLUATH3AINHN 00YYaIOIIHXCS.

JIMYHOCTHBIE pPE3yJNbTaThl OTPAXXKAaIOT TOTOBHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS CHUCTEMOM
INO3UTHUBHBIX HCHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCHIMpCHUEC OIbITA ACATCILHOCTU HA eé OCHOBC, B TOM YHCIJIC
B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOUIEHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY W HAYYHOMY HACJIEIUIO,
MOHMMAaHUs 3HAYEHHUs] XUMUYECKOW HAYKH B KU3HU COBPEMEHHOrO OOIIECTBa, CIIOCOOHOCTH BIAJIETh
JIOCTOBEPHON HMH(OpMaIHeid 0 MepeloBhIX JOCTIKEHUSX U OTKPBITHSIX MHPOBOM M OTEYECTBEHHOM
XUMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOHUCTBE MUpa U OOIIECTBA;

2) rpa:kIaHCKOr0 BOCIMTAHUS:

MMPEACTaBJIICHHA O COHHAJIBHBIX HOpMax W IMpaBHUIIAX MCEKINYHOCTHBIX OTHOIIIEHUN B KOJIJICKTUBE,
KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOHM, Y4eOHOMCCIIEI0BATEIHCKOM,
TBOPYECKOMN M JIPYTUX BUAAX JIEATEILHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOU NEATETHLHOCTH
MpU BBHINOJHEHUH Y4YeOHBIX, IMO3HABATENbHBIX 3a]a4, BBINOJIHEHWH XHWMHUYECKUX HKCIEPUMEHTOB,
CO3/IaHUU Y4E€OHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHUIO ¥ B3aHMMOIOMOIIM B MPOIECCE ITOM
y4eOHOW AeSITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEACHHME U TMOCTYIKH CBOMX TOBApHUIIEH C
MO3UILIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 O3HAHMA:

MHUPOBO33PEHUYECKHUE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOM pEaKIuu, COOTBETCTBYIOIINE
COBpPEMCHHOMY YPOBHIO Pa3BUTUA HAYKU U COCTABJIAIONINE OCHOBY JIA NIOHUMAaHUA CYIITHOCTHU Hﬂy‘IHOfI
KapTUHBI MHpa, MMPEACTABICHUA 00 OCHOBHEBIX 3aKOHOMECPHOCTAIX Pa3BUTHA IMPUPOJBI, B3aUMOCBA3AX
YeJI0BeKa C MPUPOIHON CPENIO, O pOJIM XMMUM B TIO3HAHUU ATUX 3aKOHOMEPHOCTEN;

NO3HaBaTelIbHbIE MOTHBBI, HAIIPaBJICHHbIE HA MOJYYeHHE HOBBIX 3HAHHUM MO XUMHUU, HEOOXOAUMBIE IS
oOBsicHEHHSI HAOJIOJaeMbIX TMPOLIECCOB M SIBICHUN, TO3HABATENbHOW, WH(GOPMAIMOHHOW U
YUTATEIbCKON KYJNbTYpPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHOW pabOThl C y4eOHBIMU TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMH CPeICTBAMH HWH(POPMAIIMOHHBIX TE€XHOJIOTHIA;
UHTEpEeC K OOYYCHWI0 U TIO3HAHWIO, JIFOOO3HATENILHOCTh, TOTOBHOCTH M  CIIOCOOHOCTH K
caM0OOpa30BaHMIO, TPOEKTHOW M HCCIEAOBATEIbCKON IEeATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJIEHHOCTU U YPOBHS 00yUYeHHS B JajbHeHeM;

4) popMupoBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IICHHOCTH 3>KU3HH, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKHM Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUN U HEMPUSTHE BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
QJIKOTOJIsl, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COONIOJEHUS TMpaBui OE30MacHOCTH MpHU
00palIeHnn ¢ XUMUYECKIMH BEIIECTBAMU B OBITY U pPEaNbHOM KU3HH;

5) Tpy10BOr0 BOCIUTAHUSA:

UHTEpEC K MPAaKTUYECKOMY H3Y4YeHHIO Ipodeccuil U TpyAa pa3iudyHOIo poja, YBaXXEHHE K TpyAy U
pe3yJibTaTaM TPYJIOBOM NESITEIBLHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHHM IO
XUMHH, OCO3HAHHBIM BBIOOD HMHIWBUIYaJbHOW TPAEKTOPUM MPOJOJIKEHHs] 00pa3oBaHUS C YUYETOM



JUYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOINECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH,
YCHEmHOW MPOPECCHOHANBHON AESITETbHOCTH W PAa3BUTUS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH
aIaNTUPOBATHCS B MTPo(ecCHOHAILHOM cpejie;

6) 3K0JIOrMYeCKOro BOCTIMTAHUS:

9KOJIOTUYECKH I1eJIecO00pa3HOe OTHOIIEHHE K MPHUPOJEe KaK MCTOYHUKY KU3HM Ha 3emiie, OCHOBE €&
CYILIECTBOBaHMsI, MOHMMAaHHE IIEHHOCTH 3JI0pOBOTr0 U Oe3omacHoro obpasa >KHU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (HU3UYECKOMY U TICHUXHUYECKOMY 3/I0POBBIO, OCO3HAHHE IIEHHOCTH
coOnrofieHus mpaBui 0e30MacHOro MOBEACHHs MPU padoTe ¢ BEUIECTBAMH, a TakXKe B CHUTYallUsX,
YIPOXKAOUIUX 30POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH MIPUMEHSTH 3HAHUS, MTOJTydaeMble TIPU U3yUYECHUU XUMHUH, JIJIsl PEIICHUS 3a/1a4, CBSI3aHHBIX
C OKpYXKarolleld IPUPOJHON CpPEOH, JUIsl MOBBILIEHUS YPOBHS JKOJOTMYECKON KYJIbTYpbI, OCO3HAHUS
MI00ATBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEeM U MyTeH UX PEIICHUS MMOCPEACTBOM METOJ0B XHUMUH,
9KOJIOTUYECKOTO MBIIIJIEHUS, YMEHHSI PYKOBOJICTBOBATHCSI M B TIO3HABATEIbHON, KOMMYHHKATHUBHON U
COIIMAJIbHOW MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B coctraBe MeTampeaMETHBIX Pe3yNbTAaTOB BBIACISAIOT 3HAYMMbIC AT (POPMUPOBAHUS MHUPOBO33PEHUS
oOIIeHayYHbIE MOHATHUS (3aKOH, TEOPHs, PUHIIUI, TUIOTEe3a, PaKT, CUCTEMA, MIPOIECC, IKCIIEPUMEHT U
JpyToe.), KOTOpPhIE HCIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEIMEeTaxX U MO3BOJISIIOT Ha
OCHOBE 3HAHUHN M3 ATUX TPEIMETOB (DOPMHPOBATH IMPEACTABICHHE O IEJIOCTHOW HAYYHOW KapTUHE
MHpa, U yHUBEpCAJIbHbIC y4eOHBIC NEWCTBHs (TO3HABaTEIbHbIC, KOMMYHUKATUBHBIC, PETYJISTHBHbIC),
KOTOpBIe oOOecreunBaloT (OpMUpPOBAHHWE TOTOBHOCTH K CAaMOCTOSATEIRHOMY TUIAHHPOBAHUIO U
OCYIIECTBIICHUIO yUeOHON ACSITETbHOCTH.

Ilo3naBaTebHBbIC YHHBeEPCAJIbHbIE YUeOHbIe 1eHCTBUSA

basoBble Jlornyeckue 1eMcTBUA:

YMEHUSI UCIOJIb30BaTh MPUEMBI JOTUYECKOTO MBIILJIEHUS MPU OCBOCHUU 3HAHMM: PACKpPBIBATH CMBICI
XUMUYECKUX TOHATUH (BBIACIATh UX XapaKTEPHbIC MPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C JAPYTHUMH
TOHSTHUSMH), HCIIOJIB30BATh TOHSITHS IS OOBSCHEHUS OTACIBHBIX (DAKTOB W SIBJICHHH, BHIOUPAThH
OCHOBAHHUSI W KPUTEPUH I KJIACCU(UKAIMKU XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHi,
yCTaHABIWBATh MPUINHHO-CIIEJACTBEHHBIC CBS3M MEXIYy OOBEKTaMH HM3yYCHHs, CTPOUTH JIOTHUECKHE
paccyxaeHus (MHAYKTUBHBIE, IeyKTUBHbIE, 10 aHAJIOTUH), 1eJaTh BHIBOIBI U 3aKIIOUCHHUS;

yMEHHE MPUMEHSATH B IPOIECCE MO3HAHUS MOHATHS (IPEAMETHBIE U METalpeIMETHBIE), CAMBOJINYECKHE
(3HAKOBBIE) MOJIETH, HCIONB3yeMbIE B XHMHH, MPEOOPa30BHIBATH IIMPOKO MPUMEHSEMbIE B XUMUU
MOJICTIbHBIC TIPEJICTABICHHUSI — XMMHYECKMH 3HaK (CHMBOJI JJIEMEHTa), XuUMUdeckas ¢opmylna u
ypaBHEHHE XWMHUYECKOW PEAKIMH — MPH PEIIeHUH Yy4eOHO-TI03HABATEIbHBIX 3a/lad, ¢ YYETOM ITUX
MOJICJIHBIX TPEACTaBICHUN BBISBISATH M XapaKTEPU30BaTh CYIECTBEHHbIC MPU3HAKU H3Y4YaeMBbIX
00BEKTOB — XMMHYECKHX BEIIECTB M XHUMHYECKUX pPEaKIUi, BBISBIATH OOIIHE 3aKOHOMEPHOCTH,
MIPUIMHHO-CIICACTBEHHBIC CBS3H M MPOTUBOPEUUS B H3yIa€MbIX MIPOIIECCax U SBJICHUSX.

Bba3oBble uccienoBaTebCcKue 1eiiCTBUA:

YMEHHUE HCIOJIb30BATh IOCTABJICHHBIE BOMPOCHI B KAyeCTBE HHCTPYMEHTA IIO3HAHMS, a TaKXkKe B
KayecTBE OCHOBBI s (OPMHUPOBAHUS THUIOTE3bl MO TPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXJICHUM;

MPUOOpPETEHUE OMBITA IO TUIAHUPOBAHUIO, OPTaHU3AIMK U MPOBEICHUIO0 YUSHUYECKUX HKCIIEPUMEHTOB,
yMeHHe HaOJoJaTh 3a XOJOM IIpollecca, CaMOCTOATENbHO TMPOrHO3UPOBATH €ro pe3yibTar,
dbopmynupoBaTh 00OOIIEHUS W BBIBOABI IO pE3yibTaTaM MPOBEAEHHOTO OIbITa, HCCIIECIOBAHUS,
COCTaBJISITH OTUET O MPOJICTIaHHOM padoTe.

PabGora ¢ unpopmaumeii:



yMEHHE BBIOMpATh, aHAJIM3UPOBATH U HHTEPIPETUPOBATH WHPOPMAIUIO PA3NUYHBIX BUAOB U (PopM
MIPEICTABICHMS], [TOJIy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (HAy4YHO-TIOIYJIIpHAs JIMTEPATypa XUMUUECKOTO
coJIepKaHus, CIIpaBoOYHbIE 1ocoOus, pecypcsl HTepHETa), KpUTUUECKH OLIEHUBATh IPOTUBOPEUUBYIO U
HEJ0CTOBEPHYI0 HHPOPMAIIUIO;

yMEHHE TMPUMEHSTh pa3jMyHble METOAbl M 3alpochl IpHU MOHCKe M 0TOope uHpopMauuu u
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOIMMBIX JJISi BBIMOJIHEHHUS Y4YEOHBIX M TO3HABATENbHBIX 3aj]ad
onpeAeNnéHHOr0 THMA, NpPUOOpEeTeHHEe OmbiTa B O0JAacTH HUCHONB30BaHUS HH(GOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIaJeHHE KYyJIbTypOil aKTUBHOTO WCIOIb30BAHUSI PA3IUYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO BBIOMPATh ONTUMAIBbHYIO (hOpMY IMpeacTaBIeHus nHpopmamuu u
WIUTIOCTPUPOBATL PCIIACMBIC 3aJladyd HCCJIIOKHBIMU CXEMaMH, JuUarpamMmamMiu, JIpyTruMu (bOpMaMI/I
rpaduKy 1 UX KOMOWHAIUSIMU;

yMEHHUE HCTOJb30BaTh W aHAJIM3UPOBATH B TMpoOIlecce YUEOHOW M HCCIEAOBATEIIbCKON IesSTETbHOCTH
MH(OPMALIMIO O BIMSHUU IPOMBIIIJICHHOCTH, CEIbCKOTO XO34WCTBa M TPAHCIOpPTa HAa COCTOSHUE
OKpY>Karolle MPUPOTHON CPEIbI.

KoMMyHuMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1elCTBUSA:

yYMEHHsI 3aJ1aBaTh BOIPOCHI (B X0J/e auajnora u (W) AUCKYCCHHU) MO CYIIECTBY OOCYKTaeMOW TEeMBbl,
(hopMyIHpOBaTh CBOU MPEIOKESHHSI OTHOCUTEIHHO BHITIOTHEHHS MIPEITTIOKEHHON 3a/1a4;

YMCHUA MNOPCACTABIIATH IMOJYUCHHBIC PC3YyJIbTAThI IO3HaBaTEIbHOMU ACATCIIBHOCTH B YCTHBIX U
IMUCBMCHHBIX TCKCTAaX; ACIATh MNPC3CHTALUWIO PC3YJIbTATOB BBIIIOJIHCHHUA XHMHUYCCKOTO SKCIICPUMCHTA
(;1abopatopHOro OIbITa, JA0OPAaTOpPHOM pPAOOTHI MO WCCICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO
MIPOEKTA);

yMEHHsI Y4yeOHOro COTpyJIHMYECTBA CO CBEPCTHMKAaMH B COBMECTHOM TMO3HABaTENbHON U
UCCJIEJIOBATENBCKOM JEeSATeNbHOCTH MPU PEIICHWH BO3HMKAIOMIMX MPOoOJeM Ha OCHOBE ydéra OO0IIuX
UHTEPECOB U COIJIACOBAHUS MO3ULUN (0OCYyX JAeHHS, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBD»,
KOOpJUHAIIMSI COBMECTHBIX ICHCTBHI, OMpeAeNieHue KPUTEPHEB IO OICHKE KavyeCcTBa BBHIMOJIHEHHON
paboThI 1 ApyTHE).

PeryasiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiiCTBUS:

YMEHHE CaMOCTOSTEILHO  OMpPENeNsATh IIeJIM  JACSITEIbHOCTH, IUIAHUPOBATh,  OCYIIECTBIISTH,
KOHTPOJIMPOBATh U TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO JCATEIHLHOCTH, BBIOMpPATh HamOoJiee
3¢ dexTUBHBIC CITOCOOBI PEIICHHS YUSOHBIX U MMO3HABATEIBHBIX 3a/1a4, CAMOCTOATEILHO COCTABIIAThH UITH
KOPPEKTUPOBATH MPE/UIOKEHHBIN aJrOpUTM JIEUCTBUN MPHU BBHITIOJHEHUH 3a/IaHUi ¢ YYETOM MOTYUYESHHS
HOBBIX 3HaHUN 00 WH3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUAX, OIEHUBATH COOTBETCTBUE
MOJIyYEHHOTO pe3yJibTaTa 3asBICHHON IIeTH, YMEHHE HCIOJIb30BaTh U AHAIU3UPOBATH KOHTEKCTHI,
MpeyIaraéMble B YCJIOBUU 3aJaHUM.

NPEIMETHBIE PE3YJBbTATHBI

B cocraBe mpeaMeTHBIX pe3yJIbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO COJIEPKAHUS, YCTAaHOBJICHHOTO
JTaHHOM (eqepanbHON pabodeil mporpaMMOoi, BEIJEISIIOT: OCBOSHHBIC 00YUYalOIIMMICS HayYHbIE 3HAHMUSI,
YMEHUS W CHOCOOBI JIeWCTBHM, crenupuueckue g MPeAMETHOW o00sacTh «XUMHUS», BHUIBI
JESTeNIbHOCTH 110 MOJIYYeHHUI0 HOBOTO 3HAHUSA, €r0 MHTEPIpEeTaIiy, MpeoOpa3oBaHUI0 U IPUMEHEHUIO B
pa3IMYHBIX YUYEOHBIX U HOBBIX CHUTYAIUIX.

K koHity oOydenust B 8 Kjacce mpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa)KaTh
c(OPMHPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUH:

o pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUUYECKHUMA >IIEMEHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOPOJIHAS W HEOAHOPOJHAs), BaJICHTHOCTD,
OTHOCUTENIbHAsA aTOMHAash U MOJIEKYJIsipHAsh macca, KOJUYECTBO BEIECTBA, MOJIb, MOJISIpHAash macca,
MaccoBast J0JIsl XUMUYECKOTO DJIEMEHTA B COSAMHEHUH, MOJISIPHBIN 00BbEM, OKCHUJI, KUCIIOTa, OCHOBAHHE,



COJIb, DNEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peakius, KiIacCu(uKaus peakiui:
peaKkIMyu COCIMHEHUs, PEAKLIUU pPA3JIOKEHUs, pEeaklUH 3aMelIeHHs, peakuuu oOMeHa, 9K30- H
SHIOTEPMHUYECKUE PEAKLUH, TEIIOBOM 3(PQeKT peakiuu, sApO aToMa, SIIEKTPOHHBINA CIOH aToma,
aTOMHasi OpOHTaNb, PaANyC aTOMa, XMMHUYECKasi CBS3b, MOJSAPHAs W HEMOJSpHAs KOBAJCHTHAs CBS3b,
WOHHAsI CBSA3b, HOH, KATHOH, aHUOH, PacTBOP, MaccoBas J10J BEelIeCcTBA (MPOLIEHTHAs KOHIIEHTpAIMs) B
pacTBope;

J WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUN M PUMEHSAThH 3TH MOHATHUS TIPU
OIMCAaHUU BEUIECTB U UX MPEBpaIlleHUH;

J UCTIOJIB30BaTh XUMHUYECKYI0 CHMBOJHUKY U COCTaBIICHHs (DOpMyN BEIIECTB W YpaBHEHUH
XUMHUYECKUX PEaKIIUM;

J OTIpeNeNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTECTIEHb OKHUCICHUS
JJIEMEHTOB B OWMHApHBIX COEIMHEHUSX, TNPUHAJICHKHOCTh BEIIECTB K OMNpENeIEHHOMY Kiaccy
COeIMHEHU 1o QopMmynam, BUI XUMHUYECKOH CBsI3M (KOBaJieHTHass U WOHHAsg) B HEOPraHUYECKUX
COCIMHEHUSIX;

. packpsiBaTh cMmbich [lepuoguueckoro 3akona Jl. . MenzaeneeBa: JeMOHCTPUPOBATh TOHUMAHUE
NEepUOIUYECKOM 3aBUCMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT MX MOj0keHus B llepuoamueckoi
cHCTEME, 3aKOHOB COXPAaHEHHMsS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
y4€HUs, 3aKOHa ABOrajpo;

o OMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy Ileproguueckoil cHCTEMBl XUMHYECKHX
JJIEMEHTOB: pa3iMuaTh IMOHATHS «TJIaBHas moarpynma (A-rpynma)» u «mobounas moarpynmna (b-
rpynmna)», Maible W OOJbIIME MEPHUOJbl, COOTHOCUTH O0O3HAuU€HUs, KOTOpPbIE MMEIOTCS B TaOiauIe
«Ilepmogmueckas cucrtemMa xumuyeckux odnemMeHroB JI. WM. MeHngeneeBay ¢ 4YHCIOBBIMH
XapaKTepUCTHUKAaMHU CTPOCHHSI aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sjapa, o0Ilee 4Yuciio
3JIEKTPOHOB U pacnpeieNieHUe X MO AIEKTPOHHBIM CIIOSIM);

J KJIaccu(UIMPOBATh XUMHUYECKUE JIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XMMUYECKHE PEAKIINU
(TI0 YKCITy ¥ COCTaBy YYacCTBYIOIINX B PEAKIIMU BEIIECTB, 10 TETUIOBOMY (P HEKTY);

J XapaKkTepu30BaTh (ONMHUCHIBATh) OOIIME XMMHUYECKHE CBOICTBA BEILECTB PA3JIMYHBIX KJIAcCOB,
MOATBEpK/Iasi OMHMCAHHWE NpPHUMEpPaMH MOJEKYJISIPHBIX YpPaBHEHHH COOTBETCTBYIOUIMX XHMHUYECKUX
peaKIuii;

o IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAICHUI B Pa3IMUHbIX YCIOBUSIX;

o BBIUUCIISATH OTHOCUTEJIBHYIO MOJIEKYJIPHYIO M MOJISIPHYIO MAacChl BEILECTB, MAacCOBYIO JOJIO
XMMHYECKOT0 3JIeMeHTa 1Mo GopMylie COeTUHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl 0 ypaBHEHUIO XUMHUECKON PEeaKIIny;

. MIPUMEHSATh OCHOBHBIE OMNEpallii MBICIUTEIbHON AESITEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
00o011eHne, cucTeMaTH3altio, KIacCU(pHUKAIMIO, BBISIBICHHE MPUYMHHO-CIEICTBEHHBIX CBS3€H — Uis
W3yYEHUs] CBOWCTB BEUIECTB M XUMHMUYECKUX PEaKIHi, €CTECTBEHHO-HAy4YHbIE METO/bl MO3HAHUS —
HaOJI0IeHNE, U3MEPEHKE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICIIEHHBIN);

o clieIoBaTh MpaBUJIaM IOJIb30BAHUS XUMUYECKOU MOCYI0M U 1ab0paTOPHBIM 00OPYJIOBaHHEM, a
TaKKe MpaBWIaM OOpaIleHUs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH TIO BBIIOJHEHHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB MO MOJTYUYEHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB (BOAOPOAA
U KHCJIOpOJia), TMPUTOTOBIEHUIO PACTBOPOB C ONPEACIEHHOM MaccoBOM J0jiell pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATH W TPOBOJUTH XUMHUYECKHE SKCIIEPHMEHTHI IO PACIIO3HABAHHIO PACTBOPOB
IeI04Yed U KUCIIOT C MIOMOIIIBI0 HHIUKATOPOB (JTakMyc, (heHoadTaIenH, METHIIOPAHX U IPyTHE).

K koHiy obydenus B 9 Kjacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPa)KaTh
c(OPMHUPOBAHHOCTh Y 00YUAIOIINUXCS YMEHUH:



o PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX NOHATHN: XUMUYECKUHI DJIEMEHT, aTOM, MOJIEKYJIa,
VIOH, KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, BAJIEHTHOCTD, 3JIEKTPOOTPULIATENIBHOCTD,
CTENEHb OKHCJICHUS, XUMHUECKasi pPeakUus, XUMHUYECKas CBs3b, TEIUIOBOW A(PQEKT peaxiyu, MOJb,
MOJISIPDHBI  00BEM, pacTBOp, DSJCKTPOJIUTHI, HEIICKTPOIUTHI, DICKTPOIUTHUYECKAs IUCCOLMAIMS,
peakuu HMOHHOTO OOMeHa, KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHMble M HEoOpaTHMBbIE
peaKkuuy, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH, OKUCIUTEIb, BOCCTAHOBHUTEIb, OKHUCICHHE U
BOCCTaHOBJICHHE, aJJIOTponus, amM¢pOTepHOCTh, XUMHUYECKass CBsS3b (KOBaJICHTHAs, HWOHHAasi,
MeTaJuIn4ecKast), KpUCTalsIMuyecKass pemeérka, KOppo3us METayIoB, CIUIABBI, CKOPOCTb XHMHUYECKOM
peakuuu, NpeaeapHo fomycrtumas konuenrpanys [1JIK BemecTsa;

J WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHSTH 3TU MOHATHS IpU
OIMCAaHNU BEUIECTB U UX NPEBPAILECHUN;

J MCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJCHHS (OpPMYJ BEIIECTB U ypaBHEHUN
XMMHUYECKHUX PEaKIIN;

J ONpEeNATh BAJIEHTHOCTh M CTEHEHb OKHUCIIEHHS XHMUYECKUX O3JIEMEHTOB B COEAMHEHUSIX
Pa3JIMYHOTO COCTaBa, MPUHAUIEHKHOCTh BEIIECTB K ONpeAEIEHHOMY Kilaccy COeIMHEHUi 1o popmynam,
BUJ XUMHMYECKOW CBsI3M (KOBAJICHTHAs, MOHHAs, METaJUIM4YecKas) B HEOPraHMYECKUX COCTUHEHUSX,
3apsil MOHA M0 XUMHUYECKOW (opmyiie, Xapakrep cpeibl B BOJIHBIX PacTBOpax HEOPraHMYECKUX
COCIMHEHMM, TUII KPUCTAIIMYECKOM PEIIETKY KOHKPETHOTO BELIECTBA;

o packpsiBaTh cmbica [lepuoguueckoro 3akona JI. M. MenneneeBa M JAEMOHCTPUPOBATh €ro
MMOHMMAaHHMeE: ONMMCHIBATH U XapaKTepH30BaTh TaAONINYHYI0 popmy [leprnonudeckoil cuCTEMbl XUMHUECKUX
JJIEMEHTOB: pasziNuaTh IMOHATHS «rJaBHas moarpynma (A-rpynma)» u «mobounas moarpynmna (b-
rpynmna)», Majble ¢ OoJblIME TEPUOAbl, COOTHOCUTh OOO3HAUYEHHS, KOTOpbIE MMEIOTCS B
MEePUOANYECKON Tabynlle, C YNCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB W 3apsan A1apa, oOlIee YHUCIO IEKTPOHOB M PACHpEAETCHHUE HX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COEAMHEHHH B Ipesenax
MaJIbIX IIEPHOJO0B U INIaBHBIX MOATPYII C YYETOM CTPOEHMSI UX aTOMOB;

o KJIaccu(uIUpoBaTh XMMHUYECKHE JIEMEHThI, HEOPraHMUECKHE BEIIECTBA, XMMUYECKHE PEAKIIUU
(Mo 4YMCITy M COCTaBy Y4YacCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3((eKTy, M0 M3MEHEHUIO
CTETICHEH OKUCIIEHUS] XUMHUECKUX HJIEMEHTOB);

o XapaKkTepu30BaTh (ONUCHIBaTh) OOIIME MU crHeuu(UYeCKHe XUMHUUYECKUE CBOICTBAa IPOCTHIX U
CIIOXKHBIX BEILECTB, MOATBEPXKAAs ONUCAHUE IPUMEPAMU MOJIEKYJSIPHBIX W HOHHBIX YpaBHEHUU
COOTBETCTBYIOIMX XUMUYECKUX PEAKIUII;

o COCTaBJIAATh YPABHEHUS IEKTPOJIMTUYECKON TUCCOLMALINN KUCIIOT, UIEJIOUEH U COJIEH, TIOJIHbIE U
COKpAIllEHHBIE YPaBHEHUS pEaKUui HMOHHOrO OOMEHa, YpaBHEHHUS peakKUui, IOITBEPKAAIONIINX
CYILLIECTBOBaHHE F€HETUUYECKOM CBSI3M MEX/y BEIIECTBAMHU PA3IMYHBIX KIaCCOB;

J PacKpbIBaTh CyIIHOCTh OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUI TOCPEACTBOM COCTABIICHUS
JIEKTPOHHOI0 0ajaHca ATUX PEAKIIMM;

J IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH IIPOTEKAHUS
XMMHUUYECKUX MPEBPAIICHNUN B Pa3IMYHBIX YCIOBHSIX;

J BBIUUCIIATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYKO MAacChl BELIECTB, MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIEMEHTa 10 (hOpMyJIie COeTUHEHHs, MaCCOBYIO JIOJIO BEIECTBA B PACTBOPE, IIPOBOIUTH
pacyéThl 10 YpaBHEHUIO XMMUYECKOI peaklnu;

J coOII01aTh MPaBUIIA MOJIb30BAHHUS XUMHUUECKOW MOCY0H U Ja00opaTOpHBIM 00OpYZOBaHUEM, a
TaK)Ke IMpaBWiia OOpalleHUs] C BELIECTBAMU B COOTBETCTBMM C HWHCTPYKUUSMHU 110 BBIIOJHEHHUIO



71a00paTOPHBIX XUMUYECKHIX OTBITOB TIO MOTYYSHHIO M COOMPAHUIO Ta3000pa3HbIX BEUIECTB (aMMHAKa U
YTJIIEKUCIIOrO Tasa);

o NPOBOJUTh PEAKIUH, TOJATBEPKIAIONINE KAYECTBCHHBIM COCTaB PAa3lIMYHBIX BEIICCTB:
pacmo3HaBaTh OMBITHBIM MyTEM XJIOPUA-, OpOMHI-, HOAWI-, KapOoHAT-, pocdar-, cuIuKar-, cyiabdar-,
THJIPOKCHU/I-MOHBI, KaTHOHBI aMMOHHUS W WOHBI M3yYEHHBIX METAJIOB, MPHUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPraHWIECKHUX BEIECTB;

o MPUMEHSTh OCHOBHBIE OTEPAIlMU MBICIUTEIHHON JACITEIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
000011IeHre, CUCTEeMAaTH3AINIO, BBISIBICHUE MPHYNHHO-CIICICTBEHHBIX CBS3EH — Ui U3yUEHHs CBOMCTB
BEIICCTB M XHMHYECKUX PCaKIUH, eCTECTBEHHO-HAyYHBIC METOJbI TIO3HAHWS — HaOJIOJICHNUE,
W3MEpEHUE, MOJICTTUPOBAHUE, SKCIICPUMEHT (PEaIbHBIA U MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC

n/n

HanmenoBanue pa3ziesioB H TeM NPOrpaMMbI

KouauyecTBo yacoB

Bceero

KontpoJbHbie padoThl

HpakTHyeckue padoThl

JJIeKTpOHHbIE (1 (POBbIE)
o0pa3oBaTe/IbHbIE PecypChbl

Pazpea 1. HepBonaqaﬂLHme XUMHUYECCKUE NOHATUSA

XuMust — Ba)kHas 00JIaCTh €CTECTBO3HAHUS U Bubaunoreka [IOK
1.1 N 5 0 2
NPaKTUYECKOH ACATENbHOCTH YeIOBeKa https://m.edsoo.ru/7f41837¢c
Bbubauoreka [IOK
1.2 B 15 1 0
CIUCCTBA H XHMHIHCCKHE POAKIHH https://m.edsoo.ru/7f41837¢
HWroro no pazneny 20
Pa3nen 2. BaxuHeiimme npeacTaBuTe/ Il HEOPraHMYeCKUX BelleCTB
Bubnmorexa [JOK
2.1 B .K LI 6 6 0 0
O3AYX. RHCIOPOX. TLORATHE 0D OKCHHAAX https://m.edsoo.ru/7f41837¢
Bubmmorexa [JOK
2.2 B I 8 0 1
ONOPOX. . OHATHE © KUCIOTAX H COIAX https://m.edsoo.ru/7f41837¢c
Bubmmorexa [JOK
2.3 Bona. P LI 6 5 1 1
OA18. FACTBOPBI. LIOHATHE 0D OCHOBAHHMAX https://m.edsoo.ru/7f41837¢
2.4 OcHo € KJ1acChl HEOPTaHUYECKUX COSAMHCHUI 11 1 1 brbmmorexa [{OK
B HOBHBbI JI bl H raHnu4 ux HWHCHUU
P A https://m.edsoo.ru/7f41837¢
HWroro no pasneny 30

Pazpnea 3. Ilepuoanyeckuii 3axkon u Ilepnoanyeckas cucrema

peakuuun

xumuyeckux 3emeHToB J[. U. Menpaeineea. Ctpoenne aroMoB. XumMuueckas cBsizb. OKHCJIMTEIbHO-BOCCTAHOBUTEIbHbIE

[lepuoanueckuii 3axon u Ilepuoauueckas cucrema

Bubnuoreka [JOK
3.1 xumuueckux emenToB J1. V. Menzeneesa. 7 0 0 hitps:/m.edsoo.ru/7f41837¢
Crtpoenue atroma
32 Xumudeckast cBsi3b. OKUCITUTENHHO- 3 | 0 Bubauroreka [IOK
’ BOCCTaHOBHTEJIbHBIC PEAKIIUU https://m.edsoo.ru/7f41837¢
Bubaunoreka [IOK
Hroro no pasexy 15 https://m.edsoo.ru/7f41837¢
Bubmmorexa [JOK
P 3 0 0
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5




9 KJIACC

KoanyecTBo yacoB

Ne HaumeHoBaHue pa3iesioB U TeM DJIeKTpPOHHBIE (1M POBLIe) 00pa3oBaTe/IbLHbIE
KonrtpoJbHblie
n/n NporpamMmal Bcero IIpakTHueckune padoTsl pecypceel
padoThI
Pa3znen 1. BemecTBo H XUMHYECKHe peakiui
I N
1.1 OBTOpeHUC 1 yryGiieHue sHanmii 5 1 0 Bubmmoreka IJOK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3esioB Kypca 8 kiacca
1.2 OCHORHAIE 3AKOHOMEPHOCTI XUMIICCHIX 4 0 0 Bu6morexa ITOK https:/m edsoo.ru/7f41a636
peakiuii
c) .
13 ICITPOITHACCHA AHCCOMMALIA 8 1 1 Butmmorexa LIOK https:/m.edsoo.ru/7f41a636
XHUMHUYECKUE PeaKkluH B pacTBOpax
Hroro no pa3aeny 17
Pa3znes 2. HemeTauibl M MX COeJUHEHUS
06
2.1 AT XAPAKTEPHETHIA XHMITICCIX 4 0 1 Butmotexa LIOK https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpynmnsl. ["anorexst
OO0mas XapakTepUCTHKA XUMHUYECKUX
2.2 anemenToB VIA-rpynmsl. Cepa u eé 6 0 0 bubmorexa I{OK https://m.edsoo.ru/7f41a636
COEIUHEHHUS
OO01mast XapakTepUCTHKA XMMHYECKUX
23 aneMeHToB VA-rpymnmsl. A30T, pocdop u ux 7 0 1 bubnmmotexa LIOK https://m.edsoo.ru/7f41a636
COCIMHECHUS
OO0mas XapaKTepUCTHKAa XUMHYECKHX
24 anemeHToB [VA-rpynmsl. Yriiepon u 8 1 2 bubnuorexa I{OK https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COSTMHCHUSI
HUroro mo paznery 25
Pazgen 3. MeTaaisl M MX cOeTHHEHUS
3.1 OO01Me CBOMCTBA METAILIIOB 4 0 0 bubnuorexa L{OK https://m.edsoo.ru/7f41a636
3.2 Baxneiire MeTasuibl M UX COETMHEHUS 16 1 2 bubnuoteka L{OK https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3nes 4. Xumus u okpyzkamomas cpeia
4.1 BemiecTBa u MaTepHaibl B )KH3HU YEIOBEKA 3 0 0 bubmnuorexa L{OK https://m.edsoo.ru/7f41a636
HUroro no paznery 3
PezepBHOE Bpems 3 0 0 bubnmotexa LIOK https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IT1O 68 4 7

[MPOIT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

Xumus 8 knace. I'abpuensua O.C. PekomengoBano MO u H P®. Jlpoda, 2018
Xumus 9 xknace. [Nabpuensn O.C. PexkomennoBano MO u H PO. Jlpoda, 2018
tTabmuubl: [lepuonnueckas cucrema XumMuueckux snemeHTos /1. M.
MenpeneeBa, Tabauia pacCTBOPUMOCTH, SIEKTPOXUMHUECKUH PsIJi HATIPSKEHUS

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIbI U1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb.-
Peanuzanus-rpedoBanuii-@I'OC-0cHOBHOTr0-00111€r0-00pa30BaHusl. -

Meroaudeckoe-mmocooue-as-yaurens.pdf

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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