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NOACHUTENbHAA 3ANMNCKA

Mporpamma no XMmMum Ha YpoBHE OCHOBHOTO 06LLero o6pasoBaHUA COCTaB/eHA HAa OCHOBE
TpeboBaHMN K pe3ynbTaTaM OCBOEHUSA OCHOBHOM 06pa3oBaTe/IbHOM Nporpammbl OCHOBHOTO
obuwero obpasoBaHua, npeactasneHHbix B PFOC 00O, a TakKe Ha ocHoBe peaepanbHoOM paboueit
NPOrpaMmbl BOCMIUTaHMA U C Y4ETOM KOHLLENUMM NPenoaBaHus yyebHoro npegmeTta «Xumuma» B
obpaszoBaTenbHbIX opraHusaumsax Poccuiickot Pegepaymm.

Mporpamma no xumuu AaéT npeacraB/ieHme o Lenax, obuiei ctpaternm obydeHns, BOCMUTAHUA U
pa3BUTUA 0ByYaloLLMXCA cpeacTBaMm y4ebHOro NnpeameTa, yCcTaHaB/IMBaeT obssaTenbHoe
npeameTHoe cofepykaHue, npeaycMaTpmuBaeT pacnpeanesieHme ero no Knaccam u
CTPYKTYPUPOBaHME NO pasgenam 1 TeEMam NPorpammbl Mo XMMUK, onpeaensieT KONNYEeCTBEHHbIE U
KauyeCTBEHHbIE XapaKTEPUCTUKN COAEPIKAHUA, PEKOMEHAYEMYIO NOCNEA0BATE/IbHOCTb U3YyUYeHUsA
XMMUN C YYETOM MEKNPEAMETHbIX U BHYTPUNPEAMETHbIX CBA3EM, N0rMKMU y4ebHoro npouecca,
BO3PacCTHbIX 0cObeHHOCTel obyyatowmxcsa, onpeaensetT BO3MOXKHOCTU NpeaMeTa ANa peannsaumnm
TpeboBaHWIM K pe3ynbTaTaM 0CBOEHMA OCHOBHOW 06pa3oBaTeIbHOM NPOrpaMmbl Ha YPOBHE
OCHOBHOTO 06L1ero 06pa3oBaHus, a TakKe TpeboBaHWUI K pe3yabTaTam 0by4eHUs XMMUN Ha
YPOBHE Leneln n3ydyeHusa npegmeTa u OCHOBHbIX BUA0B y4ebHO-NO3HaBaTe/IbHOM AEATENbHOCTU
obyuatouleroca no 0CBOEHMIO y4ebHOro cogeprkaHus.

3HaHWe XMMUU CNYKUT OCHOBOWM A1 GOPMUPOBAHNA MUPOBO33peHUA 0byyatoLLerocs, ero
npeacTaB/iieHUI A 0 MaTepMaZbHOM e4MHCTBE MUPA, BAaXKHYIO PO/b UrpatoT GopMmupyemble Xumnen
npeAcTaBNeHUA O B3aMMOMNPEBPALLEHMAX SHEPTUN N 06 3BONIOLMM BELLLECTB B MPUPOLAE, O NYTAX
peweHuns rnobanbHbix NPobaem ycTOMYMBOro pa3BUTUS YeIOBEYECTBA — CbIPbEBOIA,
3HepreTUYEeCKon, NULLEBON N 3KoOrMYecko 6esonacHocTH, Npobaem 34paBOOXpPaHEHMUS.

N3ydyeHne xmummu:

CnocobCcTBYET peannsaumm BOSMOXKHOCTEN A1 CaMOopasBUTUA U GOPMUPOBAHUA KYNbTYpPbl
NINYHOCTHU, eé obueit U GYHKLMOHANbHOM FPaMOTHOCTY;

BHOCUT BKN1a4 B d)OpMVIpOBaHMe MbILWNEHNA N TBOPYECKUX cnocobHocTeM o6yl-|arou.|,mxc;1, HaBbIKOB
MX CAMOCTOATENIbHOM y‘-le6HOl7I AeATENbHOCTU, SIKCNEPUMEHTA/IbHbLIX N NCCNIeA0BaTE/NIbCKUX YMeHMl\;I,
HeO6XO,EI,MMbIX KaK B I'IOBCGLI,HGBHOVI KU3HN, TaK N B I'IpOd)ECCVIOHal'IbHOl‘;I AEATENIbHOCTH,

3HAKOMMUT €O crneuMPUKON Hay4HOro MbILLNEHUA, 3aKNaAblBAaET OCHOBbI LL@NIOCTHOrO B3rnsa4a Ha
€4VUHCTBO NPUPOAbI M YENOBEKA, ABNAETCA OTBETCTBEHHbLIM 3Tanom B GOPMUPOBAHNMN ECTECTBEHHO-
Hay4YHOW rPaMOTHOCTU 0byyYatoWwmxcs;

CI'IOCO6CTByeT d)OpMMpOBaHMI-O UEHHOCTHOIO OTHOLWEHNA K eCTeECTBEHHO-HAY4YHbIM 3HAHUAM, K
npupoae, K 4esioBeKyY, BHOCUT CBOM BKNa4 B 3KO/N10rn4yecKkoe o6pa3OBaHme o6yqa+ou1,14xc;|.



[laHHble HanpaB/ieHMA B 00y4eHUN XMMUK obecneynBatoTcs cneundmKkomn cogepaHns yuebHoro
npeameTa, KOTOpbIN ABASIETCS NeJarormyeckn aaanTMpoBaHHbIM OTpaxKeHMem 6a30B0OI HayKu
XMMUK Ha onpeaenéHHOM 3Tane eé pasBuUTUA.

Kypc XMmMumn Ha ypoBHe OCHOBHOTO 06Liero 06pa3oBaHMA OPUEHTUPOBAH Ha OCBOEHUE
06Y4aOLLMMMUCA CUCTEMbI NEPBOHAYA/NbHBIX MOHATUIA XMMUKN, OCHOB HEOPraHNYECKO XUMUUN U
HEKOTOPbIX OTAE/IbHbIX 3HAYMMbIX MOHATUI OPraHUYECKON XUMUN.

CTpyKTypa cogepaHma Nporpammbl Mo XMmumn cdopmmMpoBaHa Ha OCHOBE CMCTEMHOIO NoAaxoaa K
eé usydyeHuto. CoaeprkaHune CKNaablBaeTCa U3 CUCTEMbI MOHATUIA O XMUMMUYECKOM 3/1IEMEHTE U
BELLECTBE WU CUCTEMbI MOHATUI O XMMUYECKOW peaKkumn. Obe 3T cucTembl CTPYKTYPHO
OpraHn30BaHbI NO NPUHLMMNY NOCAEA0BaTE/IbHOrO PA3BUTMA 3HAHUI HA OCHOBE TEOPETUYECKUX
npeAacTaBieHUI Pa3HOro YpoBHA:

— aTOMHO-MOJ1IEKY/IAPHOIO y4yeHNA KaK OCHOBbI BCero eCteCtBO3HaHUA,

- I'Iepmop,mquKoro 3akoHa [. . MeHaeneeBa Kak OCHOBHOIO 3aKOHa XMMUMU;
— Yy4eHmnAa o CTPOEHUN aTOMa U XMMUYECKOM CBA3N,

- I'Ipe,EI,CTaBJ'IeHMVI 06 3J'IeI-(Tp0f|MTW-IeCKOI71 anccoumnaunm BewecTs B pacTBopax.

TeopeTnyeckme 3HaHMA PACCMATPUBAOTCA HA OCHOBE 3IMMNUPUYECKM NONYYEHHbIX M OCMbIC/IEHHbIX
daKTOB, Pa3BMBAlOTCA NOC/NELOBATE/IbHO OT OAHOIO YPOBHA K APYroMy, BbINOAHAS GYHKUMUM
06bACHEHUA U NPOrHO3MPOBAHMA CBOMCTB, CTPOEHWUA Y BO3MOXKHOCTEN NPaKTUYECKOro
NPUMEHEHUA N NONYYEHUA U3YHaEMbIX BELLECTB.

OcBoeHKe Nporpammbl Mo XMMUK CNOcobCTBYET GOPMMUPOBAHUIO NPEACTABAEHNA O XMMNYECKOM
COCTaBAAOLLEN HAYYHOM KapTUHbI MMPa B JIOTUKE €€ CUCTEMHOM NPUPOAbI, LlEHHOCTHOrO
OTHOLUEHMA K HAY4HOMY 3HAHUIO U MeTOo4aM NO3HAHUA B HayKe. M3yuyeHne XMMUm nponucxogunT C
npMBAEYEHNEM 3HAHWUI U3 PaHEEe N3YyYeHHbIX y4ebHbIX NpeameToB: « OKpYKatoWmuii Mmup»,
«bnonorusa. 5—7 Knaccbi» n «PunsunKa. 7 Knaccy.

Mpwn N3y4yeHUn Xummnmn nponcxogmt opMmmnpoBaHmMe 3HaHUM OCHOB XMMUYECKON HayKKN Kak obiactu
COBPEMEHHOr0 eCTeCTBO3HAHMA, MPAKTUYECKON AeATE/IbHOCTM YEN0BEKA M KaK 04HOro 13
KOMMNOHEHTOB MMPOBOM KyNbTypbl. 3aaa4a yyebHOro npeameTa coctomT B popMmnpoBaHmmn
CUCTEMbI XMMNYECKUX 3HAHUIN — BaXKHENLLINX PAKTOB, NOHATUI, 3aKOHOB U TEOPETUUYECKUX
NONOXKEHWNM, AOCTYMNHbIX 0600LEHNI MUPOBO33PEHYECKOTO XapaKTepa, A3blKa HayKK, B
NPUOBLLEHNM K HAYYHbIM METOA4aM NO3HAHWUA NPU U3YYEHUWN BELLLECTB U XMMUYECKUX PeaKkuunii, B
bOopMHUpPOBAHMN U Pa3BUTUM NO3HABATENbHbIX YMEHUI U NX NPUMEHEHUN B Yy4eOHO-
nosHaBaTeNIbHOMN U yyebHO-UcCcnea0BaTENbCKON AeATENbHOCTU, OCBOEHUU NpaBuna 6esonacHoro
obpalleHuns ¢ BelecTBaMn B NOBCEAHEBHOM }KU3HMU.



Mpu U3y4eHMM XMMUKN Ha YPOBHE OCHOBHOIO 06LLero obpasoBaHMA BaXKHOE 3HaYeHWe Npuobpenm
TaKue Uenu, Kak:

— dpopmmrpoBaHME UHTENNEKTYaIbHO Pa3BMUTOM JIMYHOCTU, FOTOBOM K CamMoobpa3oBaHuto,
COTPYAHMYECTBY, CAMOCTOATENbHOMY NPUHATUIO peLleHni, cnocobHOM aaanTMPOBaTbCA K BbICTPO
MEHSAIOLLMMCS YCIOBUSAM KU3HU;

— HanpaBNEHHOCTb 06yYEHMA Ha cUCTeMaTMYeCcKoe NprobLLeHne obydatowmxcs K
CaMOCTOATEIbHOM MO3HABaTE/IbHOW AEATENIbHOCTU, HayYHbIM METOAAM NO3HaAHWUA, GOPMUPYIOLLUM
MOTMBALMIO U pa3BMUTUE CMOCOBHOCTEN K XUMUU;

— obecneyeHne ycnoBuii, cCnocobCTBYOWMX NPUOBPETEHUIO 0ByYarOLWMMKUCA ONbITa
pa3HO06pa3HON AeATeNbHOCTU, MO3HAHWUA M CAMONO3HAHMA, KNHOYEBbIX HAaBbIKOB (KNOYeBbIX
KOMNETEHLMI), UMEIOLLUX YHUBEPCANbHOE 3HAYEHWNE ANA PA3/IMYHbIX BUAOB AEATENIbHOCTH;

— popmmpoBaHme obueit GyHKUMOHANbHOM N eCTECTBEHHO-HAYYHOM FPaMOTHOCTH, B TOM Yucae
YMEHWUI 06BACHATD U OLLEHNBATb AB/IEHWA OKPYKAIOLLErO MMPA, UCNOJ/Ib3Ys 3HAHMA U ONbIT,
Nosly4YeHHbIe MPU U3YHEHUU XUMUU, MTPUMEHATb UX NPU pelleHnr npobaem B NoBcegHEBHOM
KU3HW U TPYAOBOM AEeATENbHOCTY;

— popmupoBaHmMe y 06y4arOLLMXCA 'YMAHUCTUYECKUX OTHOLLEHWUI, MOHUMAHMA LEHHOCTM
XMMWYECKUX 3HAHWUI A5 BbIPabOTKM 3KOIOTMYECKM Le1iecoobpa3Horo noseaeHus B bbiTy
TPYAO0BOM AEATENbHOCTU B LLeIAX COXPAHEHWS CBOEro 340P0BbA U OKPYHKAOLWLEN NPUPOLHOM
cpeabl;

— pa3BUTME MOTMBALMM K 0OYYEHUIO, CMOCOOHOCTEN K CAMOKOHTPO/IIO M CAMOBOCIMTAHUIO Ha
OCHOBE YCBOEHMA 06LLeYeN0BEYECKMX LEHHOCTEN, TOTOBHOCTU K OCO3HAHHOMY Bbl6opy npodumna u
HanpaB/eHHOCTU AanbHelwero oby4yeHus.

Ob6Lee YMcno Yacos, OTBEAEHHDIX ANA U3YHYEHUS XMMUKN HA YPOBHE OCHOBHOIO 0bLLEero
obpa3oBaHMsA, cocTaBnseT B 8 Knacce — 68 yacos (2 yaca B HeZento).



COAEPXXAHUE OBYYEHUA
8 KNACC
MNepBoHaYanbHble XMMUYECKNE NOHATUA

I'Ipep,meT XUMUUN. POsIb XMMUU B KU3HU YenoBeKa. XMMMA B cucteme HayK. Tena v BewecTsa.
®dunsnyeckne cBOMNCTBA BELLECTB. ArperaTHoe COCTOAHMe BelecTB. [NoHATHME O meToaax
NO3HaHWUA B XMMUUN. YUCTble BeLLecTBa U CMeCH. Cnocobbl pasaeneHunA cmecei.

ATOMbBI U MONEKYNbI. Xummnyeckune anemeHTbl. CUMBO/Ibl XMMUYECKUX 3NEMEHTOB. npOCTbIe n
CNNIOXKHble BeLlleCTBa. ATON\HO-N\OJ’IEKVJ'IﬂpHOG ydyeHune.

Xumunyeckas d)opmyna. BaneHTHOCTb aTOMOB XMMUYECKMX 3N1eMEHTOB. 3aKOH NOCTOAHCTBA
coctaBa Bewects. OTHOCUTEIbHAA aTOMHAA macca. OTHocUTenbHanA MONeKynApHaA Mmacca.
MaccoBaa 4ona XMMUYECKOro 3JieMeHTa B COeAUHEHUMN.

Konunyectso Bewectea. Monb. MonspHaa macca. B3aumocsasb KOAMYecTBa, Maccbl M YMCNa
CTPYKTYPHbIX €AVHUL, BeWecTBa. PacyéTtbl No popmysiam XMMUUYECKUX COEAUHEHWNA.

dur3nyeckne n xummyeckue aBieHUA. XMMUYecKas peakumns U eé npusHaku. 3aKOH COXpPaHeHUs
MacCCbl BeLLecTB. XMMMUYecKkue ypaBHeHUsA. Knaccupukauma XMMMYeckmx peakumii (coeanHeHus,
pa3NoXKeHus, 3aMeLLeHns, obmeHa).

XumuyecKuli sakcnepumeHm:

3HAKOMCTBO C XMMMYECKOM Nocya0M, NpaBmuaammn paboTel B nabopatopum 1 npuémamm
obpauteHma c nabopatopHbiM 060pyaOBaHNEM, U3yYEHME U ONUCAHUE PUINYECKMUX CBONCTB
06pasL0B HEOPraHUYECKUX BeLecTB, HabatoaeHne GUsNYecKmx (Nn1aBneHme BoCKa, TasHue
NbAa, pacTMpaHuMe caxapa B CTYMKe, KUNeHWe U KOHAeHcaums BoApbl) U XMMUYECKUX (ropeHne
CBEYMN, NPOKaIMBaHNE MeaHOWN NPOBONOKN, B3aMMOAENCTBME MENA C KUC/IOTOM) ABIEHUN,
HabnogeHre n onnucaHMe NPM3HAKOB NPOTEKAHUA XMMUYECKUX PeaKLnii (pa3noXKeHne caxapa,
B3aMMOLENCTBME CEPHOM KMCNOTbI C XN0pnuaoM 6apusa, pasnoxKeHune ruapokcmaa megm (Il) npum
HarpeBaHWK, B3aMMOAENCTBUE Kenesa c pacTBopom conm meaum (ll), usyyeHmne cnocobos
pa3fenieHMa CMecen: ¢ NOMOLLLbIO MarHuTa, GUNbTPOBaHUE, BbiMapMBaHWe, AUCTUNNALNS,
Xxpomatorpadus, npoBeaeHNE OYUCTKN NOBAPEHHOM CONK, HabatogeHNe 1 oNUcaHue
pe3ynbTaToB NPOBEAEHMA OMbITA, UNNOCTPUPYIOLLETO 3aKOH COXPaHEeHMA Maccbl, co3aaHne
Mmozenen mosieKkyn (LLapocTep’KHEBbIX).

BakHeililune npeacTaBUTENIN HEOPraHUYECKUX BELLECTB

Bo3ayx — cmecb rasos. CocTas Bo3ayxa. Kucnopos — anemeHT 1 NPoCTOe BELLECTBO.
HaxoxkaeHune Kucnopoga B npupoae, GUsmMyeckme n XMMmuyeckme CBOMCTBA (peakumm ropeHuns).
Okcuapl. NMpumeHeHne Kncnopoga. Cnocobbl NonyYeHns Kucaopoaa B nabopatopun u
NPOMbILLINEHHOCTU. KpyroBopoT Knuciopoaa B npupoae. O30H — annotTponHaa moaudukauma
Kucnopoaa.



Tennosoi 3pHEKT XMMUYECKOM peakLnn, TePMOXMMUYECKME YPAaBHEHUSA, K30~ U
3HAOTEPMMYECKME peakuumn. TONANBO: yrosib U MeTaH. 3arpAsHeHMe Bo3ayXa, ycuaeHume
napHWKOBOro adpdeKTa, paspyLieHne 030HOBOIO C/0A.

Boopos — 31eMeHT M NpoCToe BelecTBo. HaxoxaeHre Bogopoaa B npupoae, dusmndeckme u
XMMUYECKMe CBOMCTBA, NPUMEHEeHUe, cnocobbl nonyyeHua. Kucnotbl u conu.

MonapHbIN 06bEM ra3os. PacyéTbl NO XMMUYECKMM YPABHEHUAM.

dusnyeckune cBomcTBa Boabl. Boga Kak pactBopuTens. PacTBopbl. HacbilweHHble U
HeHacblLWeHHble pacTBOpbl. PacTBOpMMOCTb BelLecTs B Boae. MaccoBas A0nA BeLwecTsa B
pacTBope. Xumunyeckme cBoiictea Bogbl. OCHoBaHMA. Ponb pacTBOPOB B NPUPOAE U B XKU3HMU
yenoseKa. KpyrosopoT BoAbl B npupoge. 3arpasHeHme npupoaHbix Bod. OxpaHa M O4YUCTKA
NPUPOAHbLIX BOA,

Knaccudumkauma HeopraHMyecknx coeanHeHnn. Okcunabl. Knaccudumkauma oKcMaos:
coneobpasytouime (OCHOBHbIE, KUCNOTHbIE, aMdOoTepHble) U HeconeobpasytoLyme.
HomeHKnaTypa okcnmaos. dUsmMyeckne n XMMmn4Yeckme CBOMCTBa OKCMAO0B. MoslyyeHne oKCnaos.

OcHoBaHMA. KnaccupurKauma oCHOBAHWM: WENOUYN U HEPACTBOPUMbIE OCHOBAHMA.
HomeHKnaTypa ocHOBaHWUIN. DU3NYECKME U XMMUYECKME CBOMCTBA OCHOBaHMN. [onyyeHune
OCHOBaHMWN.

Kucnotbl. Knaccudukaymsa Kucnot. HomeHknatypa KMcnot. Pusnyeckmne n xummnyeckme
cBolcTBa KMcnoT. Pag aktnBHocTtn meTannos H. H. BekeTtosa. MNonyyeHne Kncnor.

Conn. HomeHknatypa conen. Prusnyeckme u XuMmnyeckne CBOMUCTBa coneid. MosnyyeHne conen.
FeHeTUYecKan CBA3b MeX Ay Knaccamu HeopraHUYecKmUx coeguHeHNN.
Xumuueckuii akcnepumeHm:

KauyecTBEHHOE onpeeneHne coaepKaHna KUCNopoaa B Bo3ayxe, NosiydyeHune, cobmpaHume,
pacno3HaBaHMe U N3y4yeHue CBOMCTB KUC/I0poaa, HabatoaeHe B3aMMOLENCTBMA BELLLECTB C
KMCNOPOAOM M YCNOBUA BOSHUKHOBEHUA M NPeKpaLLeHMA ropeHns (NoXKapa), 03HaKomieHme ¢
06pasuamm OKCMA0B M ONMUCaHKE MX CBOMCTB, Nosly4yeHne, cobupaHue, pacno3HaBaHue U
n3y4yeHne CBOMCTB BoAopOAa (ropeHne), B3anmoaemncTame Bogopoaa ¢ okcuaom megm (I1)
(BO3MOKHO MCNONb30BaHMeE BUAEOMATEPUANOB), HabtogeHMe 06pa3LLIOB BELLECTB
KonmyectBom 1 monb, uccnegoBaHMe 0CObeHHOCTEN PacTBOPEHUS BELLECTB C Pa3/IMUYHOM
pPacTBOPMMOCTbIO, MPUIOTOB/IEHME PACTBOPOB C ONpeseNéHHOM MaccoBOM goel
pPacTBOPEHHOrO BELLECTBa, B3aMMOAEeNCTBME BOAbI C MeTasaMm (HaTpuem 1 Kanbumem)
(BO3MOKHO MCNONb30BaHME BUAEOMATEPUANOB), UCCIe0BaHME 06pa3LLOB HEOPraHUYECKMX
BELLLECTB Pa3/IMYHbIX KNaccoB, HabAoAeHME UBMEHEHWNS OKPACKM MHANKATOPOB B pacTBOpax
KMCNOT U LEeIoYEN, n3ydeHune B3anmoaencrema okenaa meam (Il) c pactsopom cepHoi
KMCNOTbI, KUCNOT C METANNAMM, PeaKkuMi HeMTpanm3aymm, Noay4yeHne HepacTBOPUMBbIX



OCHOBaHWM, BbITECHEHWE OAHOr0 MEeTaNNa APYrMM U3 PacTBOpPa COMM, peLleHne
3KCMepMMEHTa/IbHbIX 33434 Mo Teme «BaxHelwne Knaccbl HEOPraHUYECKUX COEAUHEHNIN».

Mepuogunuecknii 3aKoH U NMepuoguueckan cucTeMa XMMUUYECKUX 3iemeHToB . U.
MeHpeneeBa. CtpoeHue atTomoB. XumuyecKan cBAsb. OKUCANTENbHO-BOCCTAaHOBUTE/IbHbIE
peakuum

MepBble NONbITKM KNAaCCUPUKALMM XMMUYECKUX 3N1EMEHTOB. [TOHATME O rpynnax cXxo4HbIX
3/1EMEHTOB (LL,EeNOYHbIE U LLENIOYHO3EMEbHbIE META/IIbI, TAa/IOTeHbl, UHEPTHbIE rasbl).
dnemeHTbl, KoTopble 06pa3yoT amdpoTepHble OKCUAbI U TMAPOKCUADI.

Mepunoamnyecknii 3aKoH. Nepmnoanyeckan cuctema Xmmmyeckux anemenTos . . MeHgeneesa.
KopoTKkonepunoaHas n AnmHHonepnogHaa ¢popmbl Neproanyeckomn cMcTembl XMMUYECKUX
anemeHToB [l. N. MeHaeneesa. Mepuogbl 1 rpynnbl. PU3NMYECKUIA CMbICA NOPSLKOBOrO HOMEpPa,
HOMEpPOB Nepuoaa v rpynnbl 31eMeHTa.

CtpoeHune aTomos. CocTaB aTOMHbIX Agep. M3oTonbl. DNeKTPOHbI. CTpOeHUe 3/1eKTPOHHbIX
obonoyek aTomoB nepsbix 20 XMUMUYECKUX anemeHToB Mepunoanyeckont cuctemsl A. U.
MeHaeneesa. XapakTepuCTMKa XMMMUYECKOTO 3/1IeMEHTa No ero NonoXxeHuto B Neprnoanyeckomn
cucteme . . MeHgeneesa.

3aKOHOMepHOCTVI U3IMEHEHNA PaanyCa aTOMOB XUMNYECKNX SNEMEHTOB, METAI/TUYECKUNX U
HeMeTaNIMYeCKNX CBOMCTB NO rpynnam v nepunogam.

3HayeHwue Meprogmyeckoro 3akoHa u Nepmnoamnyeckor cUcTeMbl XMMUYECKUX 91EMEHTOB ANA
Pa3BUTMA HAYKM N NPaKTUKK. [. U. MeHaenees — y4EHbIN U FParKAaHWH.

Xummnyeckasn csasb. KoBaneHTHasn (NonapHan U HEMOAAPHAsN) CBA3b. DNEKTPOOTPMLATENbHOCTb
XMMUYECKUX 3/1eMeHTOB. MIoOHHas cBA3b.

CreneHb okmncneHna. OKUCANUTEIbHO-BOCCTaHOBUTEIbHbIE peakuunn. np0LI,eCCbI OKUCNEHNA U
BOCCTaHOBAEHUA. OKMUCAUTENN N BOCCTAHOBUTENN.

XumuyecKulii akcnepumeHm:

n3yyeHne ob6pasLOB BELLECTB METaN10B U HEMETaN10B, B3aMMOLENCTBME TMAPOKCUAA LMHKA C
pPacTBOPaMM KUCNOT U LLLENIOYEN, NPOBEAEHME OMNbITOB, UNNHOCTPUPYIOLWLMX NPUMEPDI
OKUC/IUTENIbHO-BOCCTaHOBUTE/IbHbIX PEaKLMi (TopeHne, peakumn PasioKeHUs, COeaNHEHMUs).

MexcnpedmemHeole ceasu

Peanusaumsa mexnpeameTHbIX CBA3EN NPU U3YYEHUN XUMUK B 8 KNacce OCyLLEeCTBAAETCA Yepes
NCNO/Ib30BaHWE KaK 06 MX eCTECTBEHHO-HAYYHbIX MOHATUN, TaK U NOHATUI, ABNAIOLLMXCA
CUCTEMHbBIMU AN1A OTAE/bHbIX NPEeAMETOB €CTECTBEHHO-HAaYy4HOro UMKAa.



Ob6ume ecTeCcTBEHHO-HaY4YHble NOHATUA: HAaYYHbIN PaKT, rMNoTe3a, Teopus, 3aKOH, aHaNu3,
CUHTE3, KnaccndumKaumna, NepruogmMyHoOCTb, HabaogeHne, SKCNePUMEHT, MOAENPOBAHKE,
n3mepeHue, Moae b, ABNEHME.

dusnKa: matepusn, aToM, 3/IEKTPOH, NPOTOH, HEMTPOH, MOH, HYKINA, U30TOMbI,
PaANOoaKTUBHOCTb, MOIEKY A, SNIEKTPUYECKUIA 3apAL, BELLECTBO, TeNo, 06béM, arperaTtHoe
COCTOSIHWE BELLECTBA, ra3, PU3MyecKkme BENNYNHbBI, EAUHULLBI UISMEPEHMA, KOCMOC, NAAHETDI,
3B8é3gbl, ConHue.

Buonorus: potocuHTes, gbixaHne, buocoepa.

Feorpaduma: atmocoepa, rugpocdepa, MUHEPAsbl, FTOPHbIE NOPOAbI, NOE3HbIE UCKOMAaemMble,
TON/MBO, BOAHbIE pPecypcbl.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUAI.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIC pe3yIbTaThbl OCBOCHUS IMPOTrpaMMbl OCHOBHOT'O O6IJ.[CFO O6pa30BaHI/I$I JOCTHUI'alOTCA
B X0AC O6y‘~ICHI/IH XUMHHU B CIUHCTBC yqe6H0171 M BOCIIUTATEIILHOM ACATCIIBHOCTH B COOTBCTCTBUH
C TPpaaAUIIUOHHBIMHU pOCCHﬁCKHMH COMOKYJIbTYPHBIMU n AYXOBHO-HPAaBCTBECHHBIMUA
OCHHOCTSAMHU, IMPUHATBIMUA B 06H1€CTB€ npaBujIaMMd U HOPMAaMH IIOBCACHHUA H CHOCO6CTByIOT
nponeccamMm CaMOIIO3HAHUA, CaMOPAa3BUTHA U COLIUATIN3 AU 06yqa10u11/1xc51.

JInuHOCTHBIE PE3ybTaThl OTPAXKAIOT TOTOBHOCTh O0YYarOIIMXCS PYKOBOJACTBOBATHCS CUCTEMOM
MTO3UTHUBHBIX IIEHHOCTHBIX OPMEHTALMH W PACIIMpPEHUE ONbITa IEATEIBHOCTH Ha €€ OCHOBE, B
TOM YKCJIE B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUSI:

LEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJICNIO, TOHUMAHWs 3HAYCHUS XUMHUYECKOW HayKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CITOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(OpMaIMend 0 MepeoBhIX JOCTHKEHUSIX W OTKPBITHUIX
MHUPOBON M OTEUECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MUpa 1 o0IIIecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEACTABICHUS O COLMATIBHBIX HOPMaxX U MpaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE,
KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHOMCCIIEI0BATEIbCKOM,
TBOPYECKOM W JPYrUX BHUIAX JCSITCIBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM
ACATCIIBHOCTH NPHU BbIITOJIHCHHUN y‘ICGHBIX, II03HAaBaTCJIbHBIX 3aJa4, BBIIIOJITHCHHUHN XHUMHNYCCKHX
9KCIICPUMCHTOB, CO3JaHHUU y‘-IGGHBIX IMPOCKTOB, CTPCMJICHUSA K B3dUMOIIOHMMAHUIO U
B3aMMOIIOMOIIN B IpolLlecce JTOM yuyeOHOW [eATeNbHOCTH, TOTOBHOCTH OILIEHHBATh CBOE
MOBE/IEHWE U TOCTYNKH CBOMX TOBapHILEH C TMO3ULIMK HPABCTBEHHBIX W IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIIEICTBUM IOCTYIIKOB;



3) HEeHHOCTH HAYYHOT'O MO3HAHUSI:

MHUPOBO33PEHYECKUE MPEACTABICHUSI O BEIIECTBE M XMMUYECKOW pPEaKIuu, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABISAIOLIME OCHOBY JJISi TOHUMAHHS CYIIHOCTH
HAyYHOW KapTHUHBI MHPA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI,
B3aUMOCBSI3SIX UEJOBEKa C MPUPOJHOM Cpeoi, O podau XUMHUM B T[O3HAHUU DITHUX
3aKOHOMEPHOCTE;

[I03HABATEIIbHBIE MOTHBBI, HAIpPaBJICHHbICE HA IIOJYYECHHE HOBBIX 3HAHUW [0 XUMUH,
HEOOXOMUMBIC JUIsi OOBSCHEHUS HAOJIOaeMbIX TMPOIECCOB U SIBICHUW, IMO3HABATEIHHOM,
WH()OPMAITMOHHOW ¥ YUTATEIILCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHOW pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, NOCTYHMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHUIA;

uHTepec K OOy4YeHMIO M IIO3HaHUIO, J10003HATENbHOCTh, TOTOBHOCTh M CHOCOOHOCTh K
caM000pa30BaHUIO, IPOCKTHON M HCCIEI0BATEIbCKON JIEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIHTYPBI 3/10POBbSI:

OCO3HAHUE LICHHOCTHU JKW3HHU, OTBETCTBEHHOI'O OTHOILECHMS K CBOEMY 3J0pPOBBIO, YCTAHOBKH HA
30pOBBI  00pa3 KHM3HM, OCO3HAHME TIOCIEJACTBUA W HENpHUITHE BPEIHBIX MPHUBBIYEK
(ynorpeOyieHUsI aJKOrojsi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBUI
0€30MacHOCTH NPHU 00PALEHUH ¢ XUMUYECKUMHU BELIECTBAMU B OBITY M pealbHOMN KU3HHU;

5) TpynoBoro BocnuTaHusi:

MHTEPEC K MPAKTUYECKOMY U3YUYEHHUIO MPOeCcCil ¥ Tpya pa3IuyHOro poja, yBaXKEHHUE K TPYy
U pe3yjbpTaTaM TPYAOBOH AESITEIbHOCTH, B TOM 4YHCIE HAa OCHOBE NPUMEHEHHS IPEIMETHBIX
3HaHUH 10 XUMHM, OCO3HaHHBIH BHIOOp MHAMBHIYaTbHOH TpPAaeKTOPUH MPOIOJIKEHHUS
0o0pa3oBaHus C Y4YETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTeH, ycnemHoll npodecCHOHATbHON NeATEeIbHOCTH U Pa3BUTHUS
HEOOXOMMBIX YMEHHUH, TOTOBHOCTH aIalITUPOBATHCS B MPO(ECCHOHATBHON CpeIe;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH TEIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE
e€ cCylecTBOBaHHUS, IMOHMMAaHUE IIEHHOCTH 3JI0pOBOTO M 0€30MacHOTO o0pas3a KU3HH,
OTBECTCTBCHHOC OTHOIIICHUC K CO6CTBGHHOMY (bHSI/IquKOMy nu HCI/IXI/I‘IGCKOMY 3)IOpOBI)IO,
OCO3HAHWE IIEHHOCTU COOJIIOICHUS TIPaBUJI OE30MaCHOTO MOBEICHUS TP paboTe ¢ BEIIECTBAMHU,
a TaKKe B CUTYaIIUAX, YTPOXKAIOIINX 30POBBIO M KU3HU JTFO/ICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHMS, MOJy4yaeMmble MpPU M3YYEHUU XUMUH, JUIS pelIeHus 3ajad,
CBSI3AHHBIX C OKPYXKAIOIIeH MNPUPOJHOM CpeAoid, JJIsi MOBBINIEHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpBI, OCO3HaHUS TNIOOATBHOTO XapaKTepa SKOJIOTUUYECKUX MPOOJIeM U MyTe WX pelieHus
MoCcpeaACTBOM MCTOOOB XUMHUH, IKOJIOTHUCCKOTO MBINUJICHUA, YMCHUA PYKOBOJACTBOBATHCA UM B
M03HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAJIbHOW MPAKTHUKE.



METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaIMETHBIX pe3yJIbTAaTOB BBIICISIIOT 3HAUUMblEe Il (OpPMHUpPOBaHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TECOPHS, MPUHIMUI, THIOTEe3a, (akT, cUcTeMa,
MPOILIECC, IKCTIEPUMEHT U JIPYTO€.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
npeaMeTax | MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MHpa, U yYHUBEpCAIbHblE ydeOHbIe NEHCTBUS (I103HABaTEIbHbIC,
KOMMYHHUKAaTHBHbIE, PETYJIATUBHBIE), KOTOpble oOecnednBarOoT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHON JEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
ba3oBble Jornueckue a1ecTBUA:

YMCHUA HUCIIOJIB30BATb HpI/IéMBI JIOTUYCCKOI'0 MBIINIJICHHUA IIPpH OCBOCHUU 3HAHUU: PaCKpPbLIBATh
CMBICI XHUMHYCCKUX MOHSITHM (BI)IILGJIHTI) HUX XapaKTCPHBIC IIPU3HAKH, YCTAHABJIWBATDH
B3aUMOCBA3b C AOPYruMuU HOHSITI/IFIMI/I), HCIIOJBb30BAaTh IIOHATHUA JIA OOBSICHCHHUS OTACIBbHBIX
q)aKTOB n HBHGHHﬁ, BBI6I/IpaTI> OCHOBAaHHA W KPHUTCPHUH OJIA KJ'IaCCI/I(bI/IKaI_II/II/I XUMHNYCCKHUX
BCIICCTB UM XHMMHUYCCKUX peaKHHﬁ, YCTaHABJIMBATh MNPUYUHHO-CICACTBCHHBIC CBA3U MCKIAY
00BbEeKTaMu HU3YUCHUA, CTPOUTH JIOTMYCCKHUE PACCYKACHUA (I/IHIIYKTI/IBHI)IG, ACAYKTUBHBIC, I10
aHa.HOFI/II/I), J€J1aTh BBIBOJbI M 3aKJIIFOUCHU A,

yYMEHUE TPUMEHATh B TIpolLlecCe IO3HAHUS TMOHATHS (IIPEIMETHblE U MeTalpeIMEeTHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XUMHH, IpeoOpa3oBbIBaTh MIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIENIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU pElIeHUH Yy4deOHOo-
MIO3HABATENIBHBIX 3a1a4, C Yy4E€TOM OTUX MOJENbHBIX MPEACTABICHUN BBIABIATL U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKH H3YYaE€MbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHYECKHMX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3yYaEMBIX NIPOLECCAX U ABJICHUIX.

Ba3oBble ucciaenoBaTelbCKue AeiicTBUS.

YMCHHUEC HCIOJIb30BATh MOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUS, a4 TAKKC B
Ka4€CTBC OCHOBBI IJIA (bOpMI/IpOBaHI/I}I TUIIOTE3bI IO MPOBCPKE IMPAaBUIILHOCTU BBICKA3BIBACMBIX

CYXKJICHUH;

NpUOOpETEeHUE OMbITa MO I[UIAHUPOBAHWIO, OPTaHMU3AIMM W TPOBEICHUI0 YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJJOM MpoIlecca, CaMOCTOSATENIbHO MPOTHO3UPOBATh €r0
pe3ynbTaT, (GopMyaupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM IMPOBEAEHHOTO OIIbITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Patora ¢ undopmaunmeii:

yMEHHUE BbIOMpATh, aHAIM3UPOBATH U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUIOB H
dopM mpesacTaBieHUs, MOIYYaeMYI0 U3 Pa3HBIX UCTOUYHUKOB (HayYHO-TIOMYJISIpHAs JUTEpaTypa



XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOcOOMs, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yMEHHE TPUMEHSATHh PA3IMYHbIE METOJIBI M 3alpOChl NPU IMOHCKE M 0TOOpe HMH(POPMAIUH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS Y4EOHBIX U MMO3HABATEIbHBIX 331a4
OTIpeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAJCHUE KYJIbTYPOH aKTUBHOT'O MCIOJIB30BaHUS PA3IMUHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHMAIBHYIO (OPMY IPEICTABICHUS
uHPOpPMALMKM U WUTIOCTPUPOBATH pEIlacMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduke U ©X KOMOUHALIUSAMU;

YMEHHE WCIIOJIb30BaTh W AaHAIM3HpPOBaTh B IIpoliecce Y4eOHONM H  HCCIIeI0BaTEeNIbCKON
JESTSIILHOCTH HH(POPMAIINIO O BIMSHUU IPOMBIIUICHHOCTH, CEITLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroLIel MPUPOAHON CPEeIbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

YMEHHMsI 33[]aBaTh BOIMPOCH (B X0l auanora u (Win) JUCKYCCHUHU) MO CYIIECTBY OOCYyKIaeMoun
TeMBI, ((OPMYIHPOBATH CBOU MPEIOKEHHS OTHOCUTEIHHO BHITIOJHEHHUSI IPEATIOKEHHOM 3a/1a4;

YMCHUA NPCACTABIATH NOJTYUYCHHBIC PC3YJIbTAThI [I03HABaTEIbHOU ACATCIBHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaxX; JeNaTh MPE3EHTAIMI0 PE3yJIbTaTOB BBHIMOTHEHUS XHUMHUYECKOTO
DKCIIepUMEHTa (J1abopaTOpPHOTO OMbITa, JTAOOPAaTOpPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

yMEHHUsl y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW IO3HABATENbHOM W
UCCIIEIOBATEIbCKON JIEATENIbHOCTU TPU PEIIeHHMH BO3HHUKAIOIIMX IMpOoOJeM Ha OCHOBE Ydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeIICHHEe KPUTEPHUEB 110 OI[CHKEe KadecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynsiTuBHbIe YyHUBEPCAJIbHbIC Y4eOHbIE 1eHiCTBUA:

YMEHHE CaMOCTOATENbHO OMNpEAENATh UENU JeATeTbHOCTH, IUIAHUPOBATh, OCYIIECTBISTD,
KOHTPOJIMPOBAaTh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JEATEIHHOCTH, BBIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOObI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJITOPUTM JEHCTBHNA NpHU
BBIIOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IIENH,
YMEHHUE HCIOJIb30BaTh U aHATTM3UPOBATh KOHTEKCTHI, IPe/IaraéMbIe B YCIIOBUH 3a/IaHUI.

IMPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX ~pe3yibTaTOB 10 OCBOEHHUIO  00S3aTENILHOTO  COJEpXKaHMA,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabouell MporpamMmoi, BBIIENAIOT: OCBOCHHBIC
0o0yJaromyUMUCsT HAy4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBHM, cHerU(pHUECKUue s



OpEeIMETHOM 00s1acTH «XUMHUS», BUIBl JOEATEIBHOCTH IO TOJTYYEHHIO HOBOIO 3HAHHUA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K koHiy o0yuenus B 8 ki1acce nmpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YpOBHE JOJHKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHI: aTOM, MOJEKYJa, XUMHUYECKHUI
AJIEMEHT, POCTOE BEIIECTBO, CJI0KHOE BELIECTBO, CMECh (OHOPOIHAS U HEOAHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEIIbHASI aTOMHAasi U MOJIEKYJISIpHas Macca, KOJMYEeCTBO BEIIECTBA,
MOJIb, MOJISIpHAsE Macca, MaccoBas [I0Ji1 XMMHUYECKOTO JJIEMEHTa B COEIMHEHUH,
MOJISIpHBIA  00BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb, 3JEKTPOOTPUIATEIHHOCTD,
CTETICHb OKHUCIICHHS, XUMHYECKas peakuus, KiIacCUu(UKAUs pEeaKknuid: peaKiuu
COCIMHEHUS, PEaKLUU PA3JIOKEHHsI, PEaKIUU 3aMEIIEHHUs, PEeaKIHH OOMeHa, IK30- U
SHAOTEPMHUECKHUE PEAKLUHU, TEIUIOBOM 3(PQEeKT peakiuu, SApO aroMa, JIEKTPOHHBIN
CIIOM aroma, aTOMHas OpOuTallb, pagUyCc aTroMa, XUMHUYECKas CBs3b, IOJISIpHAs U
HENoJIsipHasi KOBAJIEHTHAs CBsI3b, HOHHAs CBS3b, MOH, KATUOH, aHUOH, PacTBOpP, MaccoBas
JI0J1s1 BellecTBa (IIPOIEHTHAs] KOHIIEHTPAIIHsI) B PaCTBOPE;

® WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKHX TOHSTHH W TNPUMEHSATH ITH
MOHSITHS IIPH OMUCAHUH BEILIECTB M UX MPEBPAIICHU;

® JUCIONB30BaTh XHMHUYECKYID CHMBOJMKY JMJIs COCTaBi€HHUS (OpPMYyNI BELIECTB U
YpaBHEHUN XUMHUYECKUX PEaKLU;

® OMNpeAeNsATh BaJCHTHOCTh AaTOMOB D3JIEMEHTOB B OWHApHBIX COEIUHEHUSX, CTENEHb
OKHCJICHHUS DJIEMEHTOB B OWHApHBIX COCJUHEHMSIX, MPHUHAIC)KHOCTh BEIIECTB K
onpeAenéHHOMY KJacCy COEAMHEHUH 1o ¢opMynaM, BHJ XUMHYECKOH CBSA3M
(xoBaJIeHTHasl U1 MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica [lepmoamyeckoro 3akona [[. M. MenaeneeBa: Q€MOHCTPUPOBATH
NOHMMAHHE TEPUOJINYECKON 3aBHUCHMOCTH CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB OT HX
nosoxkeHnss B Ilepuogudeckoil cucTeMe, 3aKOHOB COXPAaHEHHUS MacChl BELIECTB,
MOCTOSIHCTBA COCTABa, ATOMHO-MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOTaJIpo;

e OmUCHIBATH M XapakTepu3oBaTh TabmuyHyro ¢opmy [leprmogudeckoii CHUCTEMBI
XUMHUYECKHX DJJIEMEHTOB: pasziuyaTh IOHATUS «rjaBHas mnoarpynna (A-rpymnma)» u
«mobounast moarpymnmna (b-rpymma)», wMambie W OOJBIIME TIEPHUOIBI, COOTHOCHUTH
0o0o3HavYeHHsI, KOTOpble MMEITcs B Tabnuie «llepuoamdeckas cucrteMa XHUMHUYECKUX
sanemenToB J[. M. MeHnneneeBa» C UYMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB W 3apsia  s1pa, oOliee 4YHUCIO JJIEKTPOHOB U
pacrpeziefieHue X Mo 3JIEKTPOHHBIM CII0SM);

® KJacCHU(PUIIMPOBATh XUMHUYECKUE AIIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMUYECKHE
peakiuu (IO YHMCIAYy M COCTaBy YYacTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEMJIOBOMY
dbdexry);

® XapakTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  NOATBEpPKJasi  ONUCAHUWE  MpPUMEpPaMH  MOJIEKYJSPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKLIUi;

® [IPOrHO3MpOBAaTh CBOICTBA BELIECTB B 3aBUCHUMOCTH OT HX KAauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3IUYHBIX YCIOBUSIX;



BBIYUCIISITH OTHOCUTEJIbHYIO MOJEKYISIPHYIO U MOJSIPHYIO MAacChl BEIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO AJIEMEHTa 10 (opMylie COCTMHEHHS, MacCOBYIO JIOJIIO BEIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINK;

MPUMEHSATh OCHOBHBIC ONEPAlMd MBICIUTEILHON ACSATEIbHOCTH — aHAJIU3 WU CUHTE3,
CcpaBHEHHE, 0000IIEeHUE, CHCTEMAaTU3allNI0, KIACCU(UKAIMIO, BBISBICHUE MPUYUHHO--
CJIEJCTBEHHBIX CBS3€M — Il M3YYEHHS] CBOMCTB BELIECTB U XUMHYECKHUX PEAKIUH,
€CTECTBCHHO-HAYyYHbIE METO/bI TIO3HAHUS — HAOJIIOICHUE, U3MEPEHUE, MOJICITUPOBAHHE,
AKCTIEPUMEHT (PeabHbIM U MBICIICHHBIN );

CleoBaTh NpaBWJIaM  IOJb30BAaHUS XHUMHYECKOW TIOCYIOH U JIabOpaTOpPHBIM
obopyIoBaHHEM, a TaK)Ke NpaBWIaM OOpaIlleHHUs] C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSMHU TI0 BBITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOTYYCHHUIO H
coOupaHni0 Ta3000pa3HBIX BEIIECTB (BOAOpPOJAa M KHCIOPOJa), IPUTOTOBICHHUIO
pPacTBOPOB € OMPEACIEHHON MacCOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, TJIAHUPOBATh U
MPOBOJUTh XUMHYECKHE HKCIEPUMEHTHI IO PAClO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIakMYyC, (peHOI(TATICHH, METHIIOPAHXK U JPYTHE).

TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KoanuyecTBO 4acoB
Ko
urp - Ilpa DJIEKTPOHHBIE
HaumeHnoBanue 0JIb | KTH
Ne (uu¢posbie)
pa3aeyioB U TeM HbI | 4Yec
n/n Bcero o0pa3oBaTejibHbIE
NporpamMmbl e KHe
pecypcsl
paé  pad
oT OThI
bl
Paszgea 1. [lepBoHayaibHbIe XUMHYECKHE TIOHATHUSA
Xumuss — BaKHas
o0JacTh Eubs 11OK
nOIMOoTEKA
1.1 5 0 2
eCTeCTBOSHaHUHH 1 https://m.edso0.ru/7f41837¢
MPaKTUYECKOU
NeATEeIbHOCTH YeJIOBEKa
12 BemecTBa n 15 1 0 but6mmoreka [IOK
' XAMUYECKHE PEaKIUU https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nes 2. BaskHelilme npeacTaBuTe Il HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopon. 6 0 0 bu6muoreka [JOK
' [Mousitie 06 OKCcHIax https://m.edso00.ru/7f41837¢c
bu6nuoreka [IOK
2.2 B I 8 0 1
OROPOALIORATHE © https://m.edso0.ru/7f41837c
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KHCJIOTaX U COJIAX

Bopna. PactBopsl.

bu6nuoreka [JOK
2.3 [TousiTue 06 5 1 1 https://m.edso00.ru/7f41837c
OCHOBaHHSIX
OCHOBHBIE KJIACChI Bu6 [IOK
nOIMOoTEKA
2.4 HeOpFaHquUCKHX 11 1 1 https://m.edsoo.ru/7f41837¢c
COCIMHEHUI
Uroro no pazgeny 30

Pasznea 3. [lepuoanueckuii 3axoH u [lepuogudeckasi cucreMa XuMHYECKHX 3J1eMEHTOB
. . MenpaeneeBa. CTpoeHue aToMOB. XUMHYECKasi ¢BsI3b. OKUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeAKIIUN

[lepuoanueckuit 3aKoH
u [lepronnueckas
CHUCTEMAa XUMHUYECKUX

bubmuorexa [JOK

1 7
3 anemenToB /l. 1. 0 0 https://m.edso0.ru/7f41837¢
Mennene-eBa. CTpoeHue
aToma
XHUMHYECKas CBS3b.
39 OxkucIuTenpHo- 8 1 0 bubmuotexa [JOK
' BOCCTAaHOBUTEHLHBIC https://m.edso0.ru/7f41837c
peakuuu
bu6nuoreka [IOK
Hroro o pasaeny 15 https://m.edso0.ru/7f41837c
bu6mmoteka [IOK
Pesepaiioe Bpens 3 0 0 https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO 68 4 5
YACOB I10 [TIPOTPAMME
INOYPOYHOE INIJIAHUPOBAHHE
8 KUIIACC
KoaunuyecTBO 4acoB
K | Ipa Jata DJIEKTPOHHBIE
Ne 0 KTHY nugpoBbie
Tema ypoka Bce usyue
n/n HT  €CKH o0pa3oBaTe/bHbIE
ro HUS
po | e pecypchbl
b pabo
b ThI
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bl

e
pa
00
T
bl
[Ipenmer xumumu.
Ponb xuMum B JKU3HU 0 bubmuorexka [JOK
yesnoBeka. Temna u https://m.edsoo.ru/ff0d210c
BEIIIECTBA
[TonsiTHE O MEeTOHAX 0 bubmuoreka [JOK
IMO3HAHMS B XUMUH https://m.edsoo.ru/ff0d227e
IIpakTrueckas
pabota Ne 1
«IIpaBuna paboThI B
nabopaTopuH i 0 bubnmoreka [JOK
. https://m.edsoo.ru/ff0d23dc
npuémMbl 00paIIeHUS
¢ 1ab0opaTOPHBIM
000pyIOBaHUEMY
YucTeie BelecTa u
cmecu. CriocoObl 0 bubmorexa HOK
. https://m.edsoo.ru/ff0d26ca
pazzieneHust cmecei
IIpaxTHueckas
paborta Ne 2
«Pa3nenenue cmeceit 0 bu6mmoreka [JOK
(Ha mpumepe https://m.edsoo.ru/ff0d28c8
OYHCTKHU NTOBAPEHHOU
COJIN)»
ATOMBI U MOJIEKYJIBI 0 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
XuMHUYECKHE
AJIEMEHTHI. 3HAKH
(cumBoEY) 0 bu6muoreka [IOK
https://m.edsoo.ru/ff0d2be8
XUMHYECKHX
2JIEMEHTOB
[IpocThie U ClIOKHBIE 0 bubnnoreka [JOK
BEIIEeCTBA https://m.edsoo.ru/ff0d2a6c
ATOMHO-
bu6mmoreka [IOK
MOJICKYJISIPHOE 0

y4EeHHUE

https://m.edsoo.ru/ff0d2d50
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3aK0H MOCTOSHCTBA
COCTaBa BEILECTB.

Ximireckas bu6mmoreka [JOK

10 $opmya. https://m.edsoo.ru/ff0d2eae
Banentnocth aTOMOB
XUMHYECKUX
3JIEMEHTOB
OTtHOcHUTENbHAS

1 aTOMHasi Macca. bubnmoreka [JOK
OTtHocuTeabHas https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsl Macca
MaccoBas mons

12 XUMHYECKOTO bubmuoreka [JOK
2JIEMEHTa B https://m.edsoo.ru/ff0d350c
COCAUHECHUH
Komrectso bubmuoreka [JOK

13 semmectsa. Mo https://m.edsoo.ru/ff0d5230
MougnsipHas macca
dusnueckue u
XUMHYECKHE

14 J— bu6mmorexa [IOK

https://m.edsoo.ru/ff0d37fa

Xumudaeckas
peakuus
[Ipu3Haku u yciaoBus

15 IIPOTEKAHUS bubnuorexa [JOK
XUMHUYECKUX https://m.edsoo.ru/ff0d3al6
peakuun
3aKOH COXpaHEHHUS

16 MacChl BEIIIECTB. bubmuorexa [JOK
XuMHu4ecKre https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brrancaenus
KOJIMYECTBA, MacChl

17 BEIIECTRA I10 bu6mmorexa [IOK
YpaBHEHUSIM https://m.edsoo.ru/ff0d5708
XUMHYECKUX
peakuuin
Knaccudukanus
XUMHYECKUX

18 peasit bubnuorexa [IOK

https://m.edsoo.ru/ff0d3f34

(coemuHeHwsl,

pa3oKeHus,
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3aMeIleHusI, 0OMEHa)

19

M. B. JlomoHOCOB —
Y4EHBII-
SHIUKJIOIIEIHUCT.
0O0001EeHue 1
CHCTEMAaTHU3alIH
3HAHUI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d40c4

20

KontponsHas pabora
Nel mo Teme
«BemecTBa u
XHUMUYCCKHE
peaKkumny

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4290

21

Bo3nyx — cMech
rasoB. CocraB
Bo3nyxa. Kucnopon
— 3JIEMEHT U
MIPOCTOE BEIIECTBO.
O30H

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448e

22

dusnyeckue u
XUMHUYECKHE
CBOICTBa KUCJIOPOJa
(peakuuun
OKUCJICHUS,
ropenue). [Tonarue
00 okcumax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

23

Crioco0b! nosryueHust
KHCIIOpo/ia B
nabopaTtopuu u
IPOMBITIIJICHHOCTH.
IIpumeneHne
KHCIIOpOoJa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

24

TenoBoit a3 dext
XUMHYECKOH
peakiuu, MOHATHE O
TEPMOXUMHUYECKOM
YpaBHEHUH, K30~ U
SHAOTEPMUUYECKHUX
peaKIusax

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4790

25

Tornmso (HedTh,
YTOJIb U METaH).
3arpsi3HeHUE
BO3]1yXa, CITIOCOOBI
€ro NpeJoTBpaIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4c4a
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26

[IpakTuueckas
paborta Ne 3 o Teme
«ITonyuenue u
cobupanue
KHCII0pO/ia,
U3YYCHHUE €T0
CBOWCTB»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ae2

27

Bonopon — snemeHnt
U TIPOCTOE BELIECTBO.
Haxoxnenue B
IpUpoJIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

28

dusznueckue u
XHUMHYECKHE
CBOICTBa BOJIOPO/JIA.
[Ipumenenue
BOJIOpOJIA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

29

TTonaTue o Kuciorax
" COJIIX

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2

30

Crioco0b! moryueHust
BOJZIOpOJIa B
naboparopuu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

31

IIpakTrueckas
pabota Ne 4 o Teme
«ITonyuenue u
cobupaHnue
BOJIOPOJa, U3yUECHHE
€ro CBOMCTBY»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42

32

MonsipHblil 00BEM
ra3osB. 3aKOH
ABoraapo

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d542¢

33

Breramcnenns
00BEMa, KOJIMYEeCTBA
BEIIIECTBA rasa 110
€r0 U3BECTHOMY
KOJIMYECTBY
BEIIECTBA WUIIN
00BEMY

but6mmorexa [IOK
https://m.edsoo.ru/ff0d55a0

34

Breraucnenus
00BEMOB T'a30B 110
YPaBHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA
00BEMHEBIX

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708
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OTHOILIEHUH T'a30B

35

dusnueckue u
XUMHUYECKHE
CBOMCTBA BOJIBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0d587a

36

CocTaB OCHOBaHHUH.
[Tousatue 00
WHJUKAaTOpax

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d59e2

37

Bona xax
pacTBOPHUTEID.
Hacrwimennsie u
HEHACHIIICHHEIC
pactBopbl. MaccoBast
JIOJIS BEIIEeCTBA B
pactBope

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5b40

38

[IpakTuueckas
pabota Ne 5 o Teme
«lIpurotoBieHue
PacTBOPOB C
onpeacnEéHHON
MacCOBOM JoJieH
pacTBOPEHHOTO
BEILIECTBA)

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5eba

39

KonTtponbHas padora
No2 o Teme
«Kucnopon.
Bonopoa. Bona»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

40

OKcuapl: COCTaB,
KIaccU(pUKaus,
HOMEHKJIaTypa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

41

[Tonyuyenue u
XUMHUYECKHE
CBOMCTBA
KHUCJIOTHBIX,
OCHOBHBIX U
aM(pOTEPHBIX
OKCHJIOB

bubnmnoreka [JOK
https://m.edsoo.ru/ff0d664e

42

OcHOBaHUS: COCTaB,
KJaccupukanus,
HOMEHKJIaTypa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d67ca

43

[Tonyuyenue u
XUMUUYECKHE
CBOMCTBAa OCHOBaHUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca
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KucnoTsl: cocTas,

bubmuoreka [JOK

44 KJ1accudukams
uranns, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
[Tonyuenue u
45 XHMHYECKHE bubmorera [JOK
N https://m.edsoo.ru/ffOdfee2
CBOICTBA KHUCJIOT
Conu (cpenuue):
HOMEHKJIATypa, bu6mmoreka [JOK
46 CIIOCOOBI TIOTy4YeHUS, https://m.edsoo.ru/00ad947
XUMHYECKUE 4
CBOMCTBA
IIpakTrueckas
pabota Ne 6.
Pemenue
bubmuoreka [JOK
AKCTICPUMECHTAIBHBIX
47 https://m.edsoo0.ru/00ad9b7
3a7a4 [0 TEME c
«OCHOBHBIE KJIACCHI -
HEOPTaHUYECKUX
COCTUHEHUIN)
I'eneTnueckas cBA3L
MEKITY KITacCaMH bubmuoreka [JOK
48 Y https://m.edsoo.ru/00ad9a5
HEOPTaHUYECKUX 0
COeTMHEHUU -
O6o0menue u bubmuoreka [JOK
49 CHUCTEMAaTHU3aIN https://m.edsoo.ru/00ad9ch
3HAHUM 2
KonTponbnas pabota
Ne3 o Teme
50 "OCHOBHBIE KJIACCHI bubmorexa [IOK
https://m.edsoo.ru/00ad9ela
HEOPTaHHYECKUX
coenquHeHni"
IlepBbie MOMBITKH
Kiaccuukanum
51 XUMHYECKHUX bu6mmorexa [IOK
anemenToB. Ilonsatue https://m.edsoo.ru/00ad9ffa
0 TpymIIax CXOTHBIX
DJIEMEHTOB
Ilepuonnueckuii
3aK0H U Eub OK
HOIHOoTEKA
52 [Tepuoanueckas 1

CHUCTEMa XUMUYECKUX
anemenToB . U.

https://m.edsoo.ru/00ada52c¢



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

Meuneneena

[lepuonsl, rpynmnsl, bubnmoreka [JOK
53
MOATrPYIIIbI https://m.edsoo.ru/00ada52c
CrpoeHue aToMOB. bubmmoreka [JOK
54 CocTaB aTOMHBIX https://m.edsoo.ru/00ada34
anep. U3o0Tomnsl 2
Ctpoenue
3JIEKTPOHHBIX
000JI0YEK aTOMOB
55 S TeMEHTOR bu6mmoreka [JOK
. https://m.edsoo.ru/00ada6bc
[Iepnoanueckoit
cucremsl JI. U.
MenneneeBa
XapakTepucTuKa
XUMHYECKOTO
3JIEMEHTa M0 €ro bubmuoreka [JOK
56 MTOJIOKEHUIO B https://m.edsoo.ru/00ada82
[Tepuoauueckoit 4
cucteme /I. 1.
Meneneesa
3HaueHue
Ilepuonnueckoro
3aKOHa JJIS Pa3BUTHUS
57 HAyKU U MPaKTUKH. Bubnuotexa LIOK
https://m.edsoo.ru/00ada96e
J. 1. MenneneeB —
y4€HBIU, IEAAror U
rpakJIaHUH
DIIEKTPOOTPULIATEIH
58 HOCTbh aTOMOB bubnmoreka [JOK
XUMHYECKUX https://m.edso0.ru/00adaab8
3JIEMEHTOB
59 HNonnas xumMudeckas bubmuorexa [JOK
CBSI3b https://m.edsoo.ru/00adac34
KoBanenthas
60 HomApHas bubmuorexa [JOK
https://m.edsoo.ru/00adaab8
XAMHYECKas CBS3b
KoBanenthas
61 HeroApHas bubnnorexa [JOK
https://m.edsoo.ru/00adaab9
XUMHYECKasl CBS3b
bubmuoreka [JOK
62 Crenens oxueeris https://m.edso0.ru/00adae28
63 OKHCIIUTENTBHO- bubnuotexa [JOK
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BOCCTAaHOBHUTEIILHEIE https://m.edsoo.ru/00adb07
peaxiuu 6
OKHCIUTCM 1 bu6mmoreka [JOK

64 1 https://m.edsoo.ru/00adb07
BOCCTAHOBUTEIIHN 6
KoHnTtposbHas padota

bubmuoreka [JOK
Ned 110 TeMe

65 1 https://m.edsoo.ru/00adb48
«CTpoeHue aroma. 6
XUMHYECKAs CBA3LY -

PesepsHEIil ypok.
OﬁOgHIGHI/IeyII; bubmuorexa [JOK

66 1 https://m.edso0.ru/00adb33
CUCTEMATHU3AINAA c
3HAaHUU B
PesepsHrIil ypok.

O6ogmeHHeyE bu6mmoreka [IOK

67 1 https://m.edsoo.ru/00ad9ch
cUcTEMaTH3alUA 5
3HAHUU -

Pe3epBHbIii ypoK.

68 O06o0menue u 1 bubmuorexa [JOK
cUCTeMaTHu3aIus https://m.edsoo.ru/ff0d61c6
3HAHUN

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOIT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYHEHUKA

FabpuensH, C. A. Chagkos — M. : MpocsewieHmne, 2020.

Y4yebHUK Xumus. 8 knacc. ana obuieobpasoBatenbHbix opraHusaunii / O. C.

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/X umusi-6a30BbIii-ypOBEHb. -

Peanmzanms-tpedoannii-OI'OC-0cHOBHOT0-00111eT0-00pa30BaHMSL. -

Metoaunueckoe-mocooue-ais-yuntens.pdf
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https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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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