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MOACHUTEJIbHASA 3AMNMNCKA

MporpamMMa No XMMMM Ha ypoBHE OCHOBHOIo oblero o6pa3oBaHusa cocTaB/ieHa Ha OCHOBE
TpeboBaHMI K pe3ysibTaTaM OCBOEHWUSI OCHOBHOW 06pa3oBaTelbHOM NPOrpaMMbl OCHOBHOIMO
obero obpasoBaHus, npeacrasneHHbix B ®FOC 000, a Takxke Ha ocHoBe deaepasbHOn
pabouyeli NnporpamMMbl BOCMUTAHUA U C YYETOM KOHUENUMK NpenojgasaHnsa yuyebHoro npeamerta
«Xnmusa» B obpasoBaTenbHbIX OpraHusaumax Poccuinckon degepaumn.

MporpamMmMa nNo xuMmun AaéTt npeacTaBneHne o uensx, obuwen crtpaterum obyyeHus,
BOCMMTAHMS N pa3BuUTMA obyyatowmxcsa cpeactsaMmm ydebHoro npeameTa, yCTaHaBIMBaET
obs3aTtenbHoe NpeaMeTHOE COAEepXaHue, npeaycMaTpmBaeT pacnpeaesieHne ero no Knaccam
N CTPYKTYpUPOBaHME MO pasaesiaM U TEMaM NporpaMMbl Mo XMMUK, onpeaensiet
KOJIMYECTBEHHbIE U Ka4YeCTBEHHbIE XapaKTEPUCTUKM COAEPXKaHNS, PEKOMEHAYEMYIHO
nocneaoBaTeNbHOCTb U3YUYEHUS XUMUN C YUETOM MEXMNPEAMETHbLIX U BHYTPUNPEAMETHbIX
cBsA3ein, Normkm yuyebHoro npouecca, BO3pacTHbIX 0CcobeHHocTen obyyatowmxcs, onpegensert
BO3MOXHOCTM nNpegMeTa Ans peanmsaumm TpeboBaHuii K pesyabTaTtaM 0CBOEHUS OCHOBHOM
obpaszoBaTenbHOM NporpaMMbl Ha YPoOBHE OCHOBHOrO obuwero obpasoBaHus, a Takxe
TpeboBaHMI K pe3ysibTaTaM 06y4YeHUS XMMUM Ha YPOBHE Lesiel n3ydyeHmns npeameta u
OCHOBHbIX BMAOB Y4ebHO-NO3HaBaTeIbHON AeATEeNbHOCTM 06y4alLWwerocs No 0CBOEHUO
y4yebHOoro coaepxxaHus.

3HaHNEe XMMUK CNYXUT OCHOBOWM A1 HOpPMUpPOBAHMS MUPOBO33peHUst obydaroLllerocs, ero
npeacTaBNeHU O MaTepuasibHOM eaNHCTBE MUpPaA, BaXKHYIO PONb UrpatoT hopMmnpyemMble
XUMUEN NpeacTaBNeHNs O B3aMMOnpeBpaLLeHUsaX 3Heprum n o6 3BosoUNM BELLECTB B
npupoae, o NyTsax peweHns rnobanbHbiXx NpobaeM yCTon4mMBoro pa3BmuTms YyenoseyecTtsa —
CblpbEBOW, SHEPreTUYEeCcKomr, NULLEBON N 3KONOrnyeckomn 6eszonacHocTun, npobnem
3paBoOXpaHeHus.

N3ydyeHne xnmmn:

CNocobCTBYET peanmlauunm BO3MOXHOCTEN A1 CaMopa3BuUTUa n opMMpoOBaHMS KynbTypbl
NINYHOCTH, eé obwel 1 PyHKUNOHANbHOM rpaMOTHOCTH;

BHOCMUT BK/1ag B GOpMUPOBaHME MbIWNEHNS N TBOPUYECKUX CNOCOBHOCTEN obyvatowmxcs,
HaBbIKOB MX CAMOCTOATE/IbHOMN y4ebHON AeaTenbHOCTU, SKCNEPUMEHTaNbHbIX U
nccnenoBaTelbCKUX YMEHMN, HeobXoAMMbIX Kak B MOBCEAHEBHOW XU3HW, Tak U B
npodeccnoHanbHOM AEATENIbHOCTH;

3HAKOMUT CO CneundmnKoin HayuyHoOro MbllNEHUS, 3aKNaabiBaeT OCHOBbI LIeTI0CTHOro B3rnaaa
Ha eAVHCTBO NPUpPOAbl N YenoBeKa, ABNSETCA OTBETCTBEHHbIM 3TArNoM B dOpPMUPOBaHUN
€CTeCTBEHHO-Hay4YHOW rpaMoOTHOCTMN 06yuatloLnXcs;

cnocobcTByeT hOPMUPOBAHUIO LIEHHOCTHOIO OTHOLUEHUS K ECTECTBEHHO-HAYUHbIM 3HAHUAM, K
NpupoJe, K Ye/IOBEKY, BHOCUT CBOW BKNaj B 3KoNorndeckoe ob6pasoBaHmne obyvarolimnxcs.

[aHHble HanpaBneHusa B 06y4YeHnn XMMnmn o6ecnevymnBaoTcs cneundukon cogepx aHms
yuyebHOro npeameTa, KOTopbln ABNSAETCSA NeAarorMyecky alanTMpoBaHHbIM OTPaXKeEHUEM
6a30BOM HAaYKU XMMUWN Ha onpeaeséHHOM 3Tane eé pasBuTus.

KypC XMMUM Ha YpOBHE OCHOBHOIO 06L1ero 06pa3oBaHNs OPUEHTUPOBAH Ha OCBOEHUE
06yuaoLWnMNCSA CUCTEMbI NEPBOHAYANbHbIX MOHATUN XMMUU, OCHOB HEOPraHUYECKOW XMMUKN U
HEKOTOPbIX OTAE/NbHbIX 3HAYMMbIX MOHATUIA OPraHUYECcKon XUMUN,



CTpyKTypa coaepXaHus nporpammbl No XMMmnmn cchopmmpoBaHa Ha OCHOBE CUCTEMHOIO
noaxoaa Kk eé nsydyeHuto. CoaepxaHue ckiablBaeTcsl U3 CUCTEMbI MOHATUIA O XUMUYECKOM
3/1EMEHTE N BELLECTBE W CUCTEMbI MOHATUIA O XMMUYECKON peakummn. O6e 3TN CUCTEMbI
CTPYKTYPHO OpraHM30BaHbl MO NPUHLMMNY NOC/eA0BaTEIbHOrO0 Pa3BUTUS 3HAHWUI HA OCHOBE
TEOPEeTUYECKUX NMpeacTaB/IeHMIA Pa3HOro YPOBHS:

— aTOMHO-MOJIEKYIAPHOI0 YYEHUS Kak OCHOBbI BCEro eCTecTBO3HaHus;
- NMepunognyeckoro 3akoHa 1. N. MeHaeneeBa Kak OCHOBHOIO 3aKOHa XUMUU;
— YYE€HUS O CTPOEHMUN aTOMa U XMMUYECKOWN CBA3MU;

— npeacrtaBneHuin 06 aneKTpoNIMTUUYECKON AMCCouMaLnm BEWECTB B pacTBOpax.

TeopeTnyeckme 3HaHUS pacCMaTpMBAKOTCS HA OCHOBE SMMNUPUYECKM MONYYEHHbIX U
OCMbIC/IEHHbIX (PaKTOB, pa3BMBaKTCS NocaenoBaTeNlbHO OT O4HOM0 YPOBHS K APYromy,
BbINO/THASA DYHKUUN 06 BACHEHNS U MPOrHO3MPOBaHUSA CBOMCTB, CTPOEHUS U BO3MOXHOCTEWN
NPaKTUYECKOro NPUMEHEHUS U NOJTYYEHUS U3YyYaeMbIX BELLECTB.

OcBoeHne nporpaMmbl MO XMMUKM cnocobcTByeT GopMMPOBaHMIO NpeaCTaBNEeHNS O
XUMNYECKOW COCTaB/IAIOLLEN HAYYHON KAapTUHbI MMpa B I0OTMKEe €€ CUCTEMHOM NpUpoabl,
LEHHOCTHOrO OTHOLUEHUS K HAay4YHOMY 3HAHMIO U MeToAaM NO3HaHWs B Hayke. N3yyeHune
XUMUN NPOUCXOAUT C NPUBJIEYEHNEM 3HAHUIN U3 paHEe U3YYeHHbIX y4ebHbIX NpeaMeToB:
«OKpyxatowmn mmp», «brnonorusa. 5-7 knaccel» n «®unsnka. 7 Knacc».

Mpn M3yyeHnn XxmmMmmm nponcxoamt hopMmMpoBaHMe 3HAaHUN OCHOB XMMUYECKOW HayKM Kak
061acTn coBpeEMEHHOro ecTeCTBO3HaHUSA, NPaKTUYECKON AeATeNbHOCTU YesioBeKa M Kak
OAIHOr0 M3 KOMMOHEHTOB MUPOBOM KYJbTypbl. 3a4ada y4ebHoro npeamMeTa cocTouT B
(hopMMPOBAHNN CUCTEMBI XUMUYECKMX 3HAHNIN — BaXKHENLIMX (PaKTOB, MOHATMI, 3aKOHOB U
TEeopeTUnYeCKMX NOSIOXKEHUN, AOCTYMHbIX 0606LWeHN MMPOBO33pEeHYECKOro xapakrepa, A3blka
HayKu, B MpUOBLEHNN K HAaYYHbIM METOAAM MO3HAHMS MPU U3YUYEHUM BELLECTB U XMMUYECKUNX
peakuun, B GOpMMPOBAHMUN U PasBUTMKN NO3HaBaTENbHbIX YMEHUA U UX MPUMEHEHNMN B
y4yebHOo-no3HaBaTebHON U y4ebHO-MCCneq0BaTeIbCKON AeATENbHOCTN, OCBOEHUM NMpPaBUI
6e3onacHoro obpatllieHns € BewecTBaMmn B MOBCEAHEBHOM XU3HW.

Mpy N3y4YeHUM XMMUN HA YPOBHE OCHOBHOIO 06LLIEro 06pa3oBaHns BaXHOE 3HAUYEHUNE
npnobpenu Takue Lenu, Kak:

— (hOpMUPOBAHNE UHTENNEKTYalbHO Pa3BUTOMN JIMUHOCTU, TOTOBOM K CaMO0Obpa3oBaHuIo,
COTPYAHMYECTBY, CAMOCTOSATENbHOMY MPUHATUIO PELLEHMUI, CMOCOBHOM aaanTUpoBaThCs K
6bICTPO MEHSIIOWMMCS YCNIOBUSIM XU3HW;

— HanpaBNEeHHOCTb 06yyeHns Ha cucTtemMaTnyeckoe npuobuieHmne obydarowmxcsa K
CaMOCTOSATESIbHOM MO3HaBaTENbHON AeATE/IbHOCTU, HAaY4YHbIM METOAaM MO3HaHWUS,
dopMuMpYyOWMM MOTUBAUNIO U pa3BUTUE CNOCOBHOCTEN K XUMWUK;

- obecneyeHune ycnoBuin, cnocobCTByOWMX NpnobpeTeHnto obydarowmmMmcsa onbita
pa3Hoob6pa3HOMN AesATENbHOCTM, NO3HAHUS N CaMOMO3HaHUs, K/lOUYEBbIX HaBbIKOB (KHOYEBbIX
KOMMETEHLNI), UMEIOWNX YHUBEPCA/IbHOE 3HAaYEHUE AN Pa3NMUHbIX BUAOB AESTENBHOCTH;

- (popMmmpoBaHue obLiein pyHKUNOHANBHON U eCTeCTBEHHO-HAY4YHOM rPpaMOTHOCTU, B TOM
ymcne yMeHui o6bsCHATbL M OLEHMBATb SABNIEHMUS OKPYXXAOLEero Mupa, UCnosb3ys 3HaHUA m
OnbIT, NOSTYYEHHbIE MNPU U3YUYEHUN XMUMUKN, MPUMEHSTb UX NPU peleHnn npobnem B
MOBCEAHEBHOM XWU3HU U TPYAOBOWN AEATENIbHOCTH;

- CbOpMVIpOBaHVIe V' O6y‘-IaI'OLLI,VIXCF| r'YMaHUCTUYECKNX OTHOLIEHWNIA, MOHMMAHMNS LEHHOCTH
XUMUYECKUX 3HAHUN ANs Bpra6OTKVI 3KOJIOrnM4eCKm Ll,eJ'IECOO6paBHOFO noBeaeHnsa B 6bITy n



TPY/ZlOBOW AEATENIBHOCTU B LENAX COXPAHEHUS CBOEr0 3/10pPOBbS U OKPYXXatoLLEN NPUPOAHON
cpefbl;

- pa3BUTUE MOTMBaLMMK K 06yUYEHMNIO, CNOCOBHOCTEN K CAaMOKOHTPOJIIO M CaMOBOCMMUTAHMUIO Ha
OCHOBE YCBOEHMS 06LlevenoBeyecknx LeHHOCTEN, FOTOBHOCTM K OCO3HaHHOMY Bbi6opy
npocduns N HanpaBNeHHOCTU AanbHeWWwero oby4yeHus.

Oblee Yncno 4acoB, OTBEAEHHbIX A/ U3YYEHUS XMMUM Ha YPOBHE OCHOBHOro obLiero
obpasoBaHus, cocTtaBnsieT 136 yacoB: B 8 knacce — 68 yacoB (2 yaca B Hegentw), B 9 knacce
- 68 yacos (2 yaca B Hepento).

COAEPXAHWE OBYYEHUA

8 KJ1ACC
NMepBoHauyaJibHble XMMUYECKNE NOHATUA

MpeaMeT XMMun. Ponb XMMmMn B XXU3HU desioBeka. XMMUA B CUCTeMe HayK. Tena v BewecTsa.
dusnyeckme CBOMCTBa BellecTB. ArperatHoe cocTosiHue BelecTB. NoHaTne 0 MeTogax
NO3HaHWS B XMMUK. YuncTble BewecTBa n cmecn. Cnocobbl pasgeneHns cMecen.

ATOMBI N Mosiekyfbl. XuMudeckme anemMeHTbl. CUMBOJIbI XMMUYECKUNX N1eMeHTOB. [1pocTble U
CMOXHbIe BelwecTBa. ATOMHO-MOIEKYNSIpPHOE yYeHune.

XuMunyeckasn cdhopmyna. BaneHTHOCTb aTOMOB XMMUYECKMX 3/IEMEHTOB. 3aKOH MOCTOSIHCTBA
cocTaBa BewecTB. OTHOoCcUTeNbHas aToMHast Macca. OTHoOCUTENbHAs MONEKysipHast Macca.
MaccoBas A0/ XMMUYECKOrO 3/1EMEHTa B COEANHEHUN.

KonuuectBo BewectBa. Monb. MonsipHas Macca. B3aauMocCBs3b KOIMYECTBA, MacChbl U YMcna
CTPYKTYPHbIX eaAnHuL, BellecTBa. Pacuétbl no dopMynaM XMMUYECKUX COeANHEHUN.

dusnyeckme n XumMmyeckmne aBrieHns. XumMmyeckas peakums n eé npusHaku. 3aKoH
COXpaHeHMs Macchbl BEWECTB. XMMMYECcKne ypaBHeHus. Knaccmdumkauma XMMmnMyeckmnx
peakuunin (coegmHeHns, pasnoXXeHus, 3amMeLleHms, obmeHa).

XUMUUYECKUIA SKCNEPUMEHT:

3HaKOMCTBO C XMMMUYECKOM NoCcyaomn, npasuaamm pabotel B nabopatopum n npnémamm
obpalleHuns c nabopaTopHbiM 060pyAOBaHMEM, U3YUYEHUNE U ONMUCAHNE PU3NYECKNX CBONCTB
o06pa3uoB HeopraHM4Yecknx BeLecTs, HabnwgeHne dusnyeckmx (NaBseHMe BoCcKa, TasHue
NbAa, pacTMpaHue caxapa B CTynKe, KUNeHMe U KOHAEHCAUMS BOAbI) U XMMUYECKUX (ropeHmne
CBEYN, NpoKanmBaHue MegHOM NMPOBOJIOKN, B3aUMOAENCTBME Mefia C KUCIOTOM) SBIEHUN,
HabnogeHne U onncaHme NpM3HaKoB NPOTEKAHNS XUMUYECKUX peakuuin (pasoxeHue
caxapa, B3auMOLAENCTBME CEPHOM KUCNOTbI C XN0pnaoM 6apusi, pasnoxeHune rmagpokcmaa
mean (II) npm HarpeBaHMK, B3aMMOAENCTBME Xese3a C pacTtBopoM conn mean (II), nsyueHue
cnocoboB pasaeneHns cMecen: C NOMOLbIO MarHuTa, GuabTpoBaHWe, BbiNnapnBaHue,
AVNCTUANSaUMS, XxpoMmatorpadusi, NpoBeAeHNE OUYNCTKM NMOBApPEHHOM CONKU, HabnaeHne 1
onuncaHue pe3ynbTaToB NPOBEAEHUS OMbITa, UWITIOCTPUPYIOLLErO 3aKOH COXPaHEHUS MaccChl,
cozgaHue mogenenm monekyn (LWapoCTEPXHEBbLIX).

BakHeMLIMe NpeACTaBMUTE/IM HEOPraHUYEeCKUX BellecTB



Bo3ayx — cMmecb razos. CocTaB Bo3ayxa. Knucnopoa — aneMeHT 1 NpocToe BeLLeCTBO.
HaxoxaeHue kucnopoga B npupoae, dmsnyeckme n XuMmyeckmne CBOMCTBa (peakuum
ropeHus). Okcuabl. NMpmumeHeHue kmucnopoga. Cnocobbl NoNy4YeHMs KMcnopoaa B
nabopaTopun 1 NPOMbIWIEHHOCTU. KpyroBopoT Knciopoaa B npupoae. O30H — annoTponHas
mMoandmKaums Kkuciopoaa.

TennoBon adpdeKT XMMNUYECKOM peakunm, TEPMOXMMUYECKNE YPaBHEHNS, IK30- U
3HAOTEpMMYECKMEe peakumn. TONIMBO: yrosib U MeTaH. 3arpsa3HeHne Bo3ayxa, ycmneHue
napHUKoBoro agdekTa, paspyLleHne 030HOBOrO CJi0sl.

Boaopoa - aneMeHT M NpoCcToe BelecTBo. HaxoxaeHne Bogopoaa B npupoae, pusndyeckme u
XMUMUYECKME CBONCTBA, NPpUMEHeHMe, cnocobbl nonyyeHns. KUcnoTbl U conu.

MonsipHbili 06bEM rasoB. PacuyéTbl MO XMMUYECKUM YPaBHEHUSAM.

dusnyeckne CBONCTBa BoAbl. Boaa kak pactesopuTtens. PactBopbl. HacbliWweHHbIe U
HeHacbIWeHHbIEe pacTBOpbl. PAaCTBOPUMOCTb BeLLECTB B BoAge. MaccoBas A0N4 BeLlecTBa B
pacTBope. XMMnyeckme CBOMCTBa BoAbl. OCHOBaHMS. Ponb pacTBOPOB B NPUPOAE U B XU3HU
yesioBeka. KpyrosopoT BoAbl B npupoje. 3arpsa3HeHue npupoaHbix Bog. OxpaHa n o4uncTka
NPUPOAHbIX BOA.

Knaccugukaums HeopraHndyeckmx coeamHeHmnin. Okcmabl. Knaccudbukaums oKCnaos:
coneobpa3sywuime (OCHOBHbIE, KUCIOTHbIE, aMdOTepPHbIE) U Heconeobpasytowme.
HomeHknaTypa okcnaos. PU3nMUECKME U XUMUUYECKME CBONCTBA OKCUAOB. MNMonydeHne
OKCWMAOOB.

OcHoBaHua. Knaccudunkaums 0OCHOBaHMUI: LWWENOYM N HEPACTBOPUMbIE OCHOBAHMSI.
HomeHknaTypa ocHoBaHuin. Pn3anyeckne n XMMMYeckne CBoOMCTBa OCHOBaHUM. MNMonydyeHne
OCHOBAHWUMN.

Kucnotbl. Knaccndukaumsa kncnot. HomeHknaTtypa kuciot. dmusnyeckme n XxmMmnyeckue
CBOMCTBA KMCNOT. Paa aktuBHocTn MeTannoB H. H. bekeToBa. [NonyyeHmne KMUCoT.

Conun. HomeHknaTtypa conen. PUan4eckme n XmMMnyeckme CBOMCTBa conen. fNonyyeHune
conen.

FeHeTMYeckas CBA3b MexAy K/1acCaMn HEOPraHMYEeCKUX COEAMHEHUN,
XUMUUYECKUIA SKCNEPUMEHT:

KayeCTBEHHOE onpeaeneHne coaepxaHusl KNCopoaa B BO3ayxe, NojslyyeHme, cobmpanue,
pacrno3HaBaHME N N3y4YeHMe CBOMCTB Kucnopoaa, HabngeHne B3aMmMoaencTBmnsa BELWECTB C
KNCIOPOAOM M YC/I0BUS BO3HMKHOBEHMS U NpeKkpaLlleHns ropeHmst (noxapa), 03HaKoOM/IeHUe
c obpa3uamMm oKCMA0B M ONMUCAHME UX CBOMCTB, NoslydeHne, cobmpaHue, pacnosHaBaHue 1
n3y4yeHme CBOWCTB Bogopoaa (ropeHue), B3anMogencreme sogoposa ¢ okcnagom meam (II)
(BO3MOXHO MCNOb30BaHWE BuaeoMaTepuanos), HabnoaeHne obpasLoB BELWECTB
KonmyecTtBoM 1 Monb, nccnegoBaHme ocobeHHOCTEN pacTBOPEHUS BELECTB C Pa3/INYHOM
pPacTBOPMMOCTbI, MPUIrOTOBJ/IEHME PAaCTBOPOB C OMnpeaenéHHON MacCOBOW A0MeNn
pacTBOPEHHOIro BellecTBa, B3aMMOAENCTBME BOAbI C MeTaslaMu (HaTpUeM U KanbLUEM)
(BO3MOXHO MCMOSIb30BaHME BugeomatepmanoB), ncciegoBaHne ob6pasLoB HEOPraHMYECKMX
BELLEeCTB pa3/IMYHbIX KaccoB, HabnoaeHne 3MeHeHMs OKPacKM MHAMKATOPOB B pacTBopax
KMUCNOT U Weno4en, nayvyeHmne ssammogencremsa okcuga meam (II) ¢ pactesopom cepHoii
KMCNOTbl, KUCNOT C MeTaaNaMm, peakumm HenTpanmsaumm, noayyeHme HepacTBOPMMBbIX
OCHOBaHWN, BbITECHEHWE OAHOIrO MeTanna ApyruM U3 pactsopa CO/u, peleHne
3KCNepMMeHTanbHbIX 3a4a4 Nno Teme «Ba)kHenwune knaccbl HEOPraHNYeCKUX CoOeaNHEHNIA».,



nepuonuqecm«ifl 3aKkoH u Nepuoanyeckass cucteMa XMMUUYECKUx asiemeHToB [1. U.
MeHpeneesBa. CTpoeHMe aToMoOB. XMMMueckas cBsizb. OKUCNUTENbHO-
BOCCTaHOBMTEJIbHbI€ peaKuunm

MepBble NOMNbITKU KnaccudUKaLumMm XMMUUYECKUX 31EMEHTOB. [TOHATME O rpynnax CXOAHbIX
3/1EMEHTOB (LLUESIOYHbIE U LLENOYHO3EMESIbHbIE METasIbl, FasloreHbl, MHEPTHbIE rasbl).
DNeMeHTbl, KoTopble 06pasytoT aMdOoTepPHblE OKCUAbI U TMAPOKCUbI.

Mepuoanyecknin 3akoH. MNMepunoanyeckas cMcTeMa XMMMUUYECKUX anemMeHToB . . MeHaeneesa.
KopoTkonepuoaHas 1 aAnvHHonepuoaHas dopMbl Mepnoanyeckon cuctemMbl XMMHUUECKNX
anemeHToB [. N. MeHaeneesa. MNepuoabl 1 rpynnbl. DU3MYECKUIA CMbICST NOPSAAKOBOIO
HOMepa, HOMepOoB Nepuoaa U rpynnbl 31eMeHTa.

CtpoeHune atoMoB. CocTaB aTOMHbIX siaep. N30Tonbl. 2neKTpoHbl. CTpoeHne 31eKTPOHHbIX
obonouek atoMoB nepBbiXx 20 XMMMUecKkuUx anemMeHToB Nepuoagnueckon cuctemsl . .
MeHaeneeBa. XapakTepUCTUKA XMMUYECKOro 3/IEMEHTA MO ero NosioXeHuto B Nepuogmnueckomn
cucteme . U. MeHaeneesa.

3aKOHOMEPHOCTU U3MEHEHUS pagnyca aTOMOB XMMNYECKUX 3/1IEMEHTOB, MeTal/IuYEeCKNX U
HeMeTaJI/IMYECKNX CBOWCTB Mo rpynnam m nepuoaam.

3HaueHune NeprMoanyeckoro 3akoHa 1 MNepruoanyeckon CUCTEMblI XUMUYECKNX SNTIEMEHTOB AN
pasBUTMA HAayKU U NpakTuMKuK. [. N. MeHaenees — yUéHblii U FpaKaaHUH.

Xumnyeckas cesizb. KoBaneHTHas (nonspHas v HenonsipHas) CBA3b.
DNeKTPOOTPULATENBHOCTb XMMUYECKMX D/IEMEHTOB. MIOHHas CBS3b.

CreneHb okncneHus. OKMCANUTENbHO-BOCCTAHOBUTENbHbIE peakuunn. I'Ipou,eccnal OKUCNEHNA "
BOCCTaHoB/IeHns. OKUCIUTENN U BOCCTAHOBUTESN.

XMMUUYECKNiA SIKCNEPUMEHT:

n3yyeHue obpa3LoB BeLLeCcTB METAN/IOB U HEMETA/NNIOB, B3aUMOAENCTBME Mr'MAPOKCMAA LMHKA
C pacTBOpaMu KUCNOT U LenoYen, NnpoBeAeHMe ONbIiTOB, UMIOCTPUPYIOWNX NpUMeEpSI
OKNCNNTENbHO-BOCCTAHOBUTENbHbIX peakumin (ropeHne, peakumnm pasfioXXeHnsl, COeaANHEHMUs).

MexxnpeaMeTHblIe CBA3M

Peanunsaumna mexnpenmeTHbIX cBsa3en nMpu U3y4yeHnn XmMmmm B 8 Knacce OCyLLecTBASETCS
Yepes Ncnosib3oBaHME Kak obwmnx €CTECTBEHHO-HAY4HbIX MOHATWI, TakK N NOHATUN,
ABNAOWNXCA CUCTEMHBIMUN ANA OTAENIbHbLIX NMpeaAMeToB eCTeCTBEHHO-HAay4YHOro umnKna.

Ob6Lme ecTecTBEHHO-Hay4YHble MOHATUA: HayuHblA PaKT, rMnoTesa, Teopus, 3aKoH, aHanus,
CUHTE3, KNnaccubunkaumsa, NnepmoandHocTb, HabnaeHne, 3KCNepuMeHT, MoaenpoBaHue,
n3MepeHune, Moaenb, ABMeHue.

dusunka: MaTepusl, aToM, 3/IEKTPOH, NPOTOH, HEWTPOH, NOH, HYKNMA, U30TOMkI,
paAvo0aKTUBHOCTb, MOJIEKY/A, SNIEKTPUYECKNIA 3apsia, BEWECTBO, Teno, 06béM, arperatHoe
COCTOSIHME BewecTBa, ras, dmsnyeckmne BeIMYnHbl, EANHNLbI U3MEPEHUS, KOCMOC, NJIaHETHI,
3Bé3abl, ConHue.

Buonorusa: dotocnHTE3, AbiXxaHue, buocdepa.

leorpadusa: atMmoctepa, ruapocdepa, MMHeEpasbl, FOPHbIE NOPOAbl, NOJIE3HbIE UCKOMAEMbIE,
TOMJINBO, BOAHbIE PECYPChI.



9 KJIACC
BewecTtBo M XMMnyeckasa peakums

Meprnoanyveckunin 3akoH. NMeprogmnyeckas cuctema XmMMmnyeckmnx anemenTtos 1. 1. MeHgeneesa.
CTpoeHune aToMOB. 3aKOHOMEPHOCTU B U3MEHEHUN CBONCTB XMMMUYECKUX 3/IEMEHTOB NEpPBbIX
TpéX NepuonoB, Kanus, Kanbums N UX COEANHEHNI B COOTBETCTBMU C MOJSIOXKEHMNEM
aneMeHToB B [lepnoamnyeckon cMctemMe u CTpOeHMeM nx aToMOB.

CTpoeHue BellecTBa: BMAbl XMMUYECKOM CBSI3U. TUMbl KPUCTAISTIMYECKNX PELLETOK,
3aBMCMMOCTb CBOWCTB BELLEeCTBA OT TUMa KPUCTANNIMYECKONM PEeLWETKN U BUAA XMMUYECKO
CBA3MU.

Knaccndukaums 1 HOMeHKIaTypa HeopraHMJYeckmnx BeLecTB. XMMUYeckme CBOMCTBA
BELLECTB, OTHOCSLUMXCS K Pa3/IMUYHbIM KJlTacCaM HEOPraHMYeCKUX COeAMHEHWN, reHeTMYecKas
CBA3b HEOPraHMYECKNX BELLECTB.

Knaccudukaumsa XMMMUYeCKMX peakumii No pasiMyHbIM NpM3HaKaM (Mo YMcny n coctaBy
y4acTBYOLWMX B peakummn BeLecTB, N0 TEM10BOMY 3deKTy, Mo N3MEHEHUIO CTeNeHen
OKUCNEHNA XMMUYECKNX 3/IEMEHTOB, N0 06paTUMOCTK, NO YHACTMIO KaTanm3saTopa). DK30- U
3HAOTEPMUYECKNE peaKLuMn, TEPMOXMMMYECKME YPaBHEHMS.

MoHATME O CKOPOCTM XMMUYECcKor peakuun. MNMoHsATMe 06 06paTuMbIX U HEOBpaTUMbIX
XUMUNYECKUX peaKUnNAX. [MToHATME O TOMOreHHbIX U reTeporeHHbIX peakumnax. [ToHATME 0
kaTanmse. MNoHATNE O XMMMYECKOM paBHOBeCUU. DaKTOpbl, BAMSAIOLWME HA CKOPOCTb
XUMUYECKON peakunm 1 NosioXXeHne XMMMYecKoro paBHoBecCHsl.

OKNCNNTENbHO-BOCCTAHOBUTESIbHbIE peaKLUnn, 3/IeKTPOHHbIN 6anaHC OKUCANTENBHO-
BOCCTaHOBMUTENIbHOM peakumun. CocTaBneHne ypaBHEHNI OKNCNTENTbHO-BOCCTAHOBUTENbHbIX
peakuun C UCNONb30BaHNMEM MeTOoAa 3/IeKTPOHHOro 6anaHca.

Teopusi 3M1EKTPONUTUUYECKON ANCCOLUMaLNU. DNEKTPOSIUTBI U HESNEKTPOIUTbI. KaTUOHBI,
aHWOHbI. MexaHn3M auccoumaLmmn BELLECTB C pasfiIMYHbIMW BUAAMUN XMMUUYECKOI CBS3W.
CreneHb gnccounaunm. CunbHble U criabble 3/1eKTPONUTHI.

Peakunn noHHoro obMeHa. YCioBus NpoTekaHUs peakumin MIOHHOro obMeHa, NoJsiHble U
COKpaLLEHHbIE MOHHbIE YpaBHeHUS peakumii. CBOCTBa KMCNOT, OCHOBaHWUIA U COJiel B CBETE
npeactaBneHnin 06 aneKTpoMTMYecKon anccoumaummn. KadectBeHHble peakumm Ha NOHbI.
lMoHATME O rngponmse conemn.

XuMmuueckui SKCNEpUMEHT:

O3HaKOMJIeHME C MOAENSAMN KPUCTANIMYECKNX PELLETOK HEOPraHM4yeCcKux BeLecTs —
MeTansnoB U HeMeTannoB (rpaduTta 1 anMasa), CNoXHbIX BelwecTs (xaopuaa HaTpus),
nccnenoBaHne 3aBUCMMOCTM CKOPOCTUM XMMUYECKON peakLumn OT BO34ENCTBUSA Pa3/IMYHbIX
daKTopoB, nccnenoBaHMe 31eKTPoNpoBOAHOCTY pacTBOPOB BELLECTB, npouecca
avccoumaumn KMCnoT, wenoyen n coner (BO3MOXHO UCNOMNb30BaHNE BUAEO MaTepmnanos),
npoBeAeHWe OMNbITOB, UITIOCTPUPYIOLLMX NPU3HAKWN MPOTEKAHUS peakumin MOHHOro obMeHa
(obpa3oBaHue ocaaka, BblaeneHue rasa, obpasoBaHme BoAbl), OMNbITOB, UTKOCTPUPYOLWNX
npuMepbl OKNCITNTENIbHO-BOCCTaHOBUTENbHBIX peakuuin (ropeHne, peakumn pasnoxeHus,
CoeAWHEeHUs), pacno3HaBaHMe HEeOpraHNYeCcKMX BeLWEecTB C NMOMOLLbI0 Ka4yeCTBEHHbIX
peakuMin Ha NOHbI, pelleHne 3KCnepuMeHTasnbHbIX 3a4ay.

HemeTtannbl n nx coeguHeHns

O6bwas XapaKTeEPUCTUKa rasioreHos. OcobeHHOCTH CTPOEHNA aTOMOB, XapaKTEPHbIE CTENEHU
okucneHunsa. CtpoeHue u d)VI3VI‘-IeCKVIe CBOWNCTBA MPOCTbIX BELWECTB — ranoreHos. XmuMmmnyeckume



CBOIACTBA Ha npuMepe xsiopa (B3anMoAencTBME C METASIAMU, HEMETA//IaMU, LesloYamm).
XnopoBoaoposa. ConsiHas KUC/I0Ta, XMMUYECKME CBOMCTBA, NONyUYeHUe, MPUMEHEHNE.
[eicTBure xsopa 1 X10poBOAOPOAa Ha OpraHM3M YenioBeKa. BaxkHelwmre xnopuabl U nx
HaxoXxaeHue B npupoae.

O6bwas xapaktepuctuka anemeHtoB VIA-rpynnbl. OCO6E€HHOCTM CTPOEHUSI aTOMOB,
XapaKTepHble cTeneHn okncneHusi. CtpoeHue n dusnyeckme CBOMCTBA NPOCTbIX BELWeCTB —
Kncnopoga u cepbl. ANOTPONHble MoaMdUKaLNM KMcnopoaa 1 cepbl. XMMUYECKME CBOMCTBA
cepbl. CepoBoaoposa, CTpoeHne, Usnyeckme n xmMmyeckme ceorictea. OKcuabl cepbl Kak
NpeacTaBUTENN KUCNOTHbLIX OKCMAoB. CepHas KucnoTa, GM3nyeckne n XuMmyeckne CBOMCTBa
(obwme kKak NpeacraBmMTENS Kacca KMCNOT n cneuymdunyeckmne). XmuMnyeckmne peakumm,
nexauwime B OCHOBE NPOMbILLIEHHOrO cnocoba nosyyeHust cepHor KNCNOTbl. [TpuMeHeHmne
cepHol kncnoTbl. Conm CEpHOM KNCNOTbI, Ka4eCTBEHHAs peakumsa Ha cyibdaT-MoH.
HaxoxaeHue cepbl n €€ coeanHeHu B npupoge. XMMUYeCcKoe 3arpsisHeHME OKpy KarLlemn
cpeabl coeanHeHus MU cepbl (KUCMOTHbIE A0XKAN, 3arpsa3HeHne Bo3ayxa U BoOOEMOB),
cnocobbl ero npeaoTBpaLleHuns.

Obwasa xapaktepuctuka anemeHToB VA-rpynnbl. OCO6EHHOCTM CTPOEHMS aTOMOB,
XapaKTepHble CTENEHN OKUCNeHns. A30T, pacnpocTpaHeHne B nNpupoae, punsmnyeckmne u
XMMmyeckme csoinctea. Kpyrosopot asoTta B npupoge. AMMMak, ero pusmnyeckme u
XMMWYECKME CBOMCTBA, NoJlydeHne 1 npumeHeHune. Conm aMMOHUS, X pusmveckmne m
XUMWYECKME CBOWCTBA, NPpUMeHeHWe. KauecTBeHHasa peakums Ha MOHbl aMMOHUS. A30THas
KuUCnoTa, eé nonydeHune, pusmdeckne n xmuMnyeckmne ceoncrea (obwme Kak npeacraBuTens
Kflacca KMcioT n cneunduyeckme). Mcnonb3oBaHMe HUTPATOB M COME aMMOHUSA B KavecTBe
MUHepasbHbIX yaobpeHunii. XMMUYecKoe 3arpsa3HeHne oKpyxatloLlen cpeabl COeANHEHUSAMMU
asoTa (KUCNoTHble A0XAMW, 3arpsA3HeHne Bo3ayxa, NoYuBsbl M BOA0EMOB). docdop,
annoTtponHble Mmogndukaunm docdopa, pusnyeckne n xmMmmyeckme ceorcrTea. Okcua
docdopa (V) n docdhopHas kucnota, pusndeckne n XxMMnyeckme CBOMCTBa, NonydeHue.
Ncnonb3oBaHue docdhaToB B Ka4ecTBe MMHEpanbHbIX YA0OpeHun.

Obwas xapaktepuctuka anemeHtoB IVA-rpynnbl. OCO6EHHOCTM CTPOEHUSI aTOMOB,
XapaKTepHble CTENMeHN OKUCEHUS. Yrnepoa, ansoTponHblie Moagndunkaunm, pacnpocTpaHeHue
B Npupoae, pusnyeckme n xmMmnyeckme cesomcrtea. Aacopbumsa. KpyrosopoT yriepoaa B
npupoae. Okcuabl yrnepoaa, Ux puanyeckne n XMMMYeckne CBOMCTBA, AENCTBME Ha XUBbIE
OpraHm3Mbl, NOSyYEHNE N MPUMEHEHUNE. DKOMOrMYyeckne npobnembl, CBA3aHHbIE C OKCMAOM
yrnepoga (IV), runotesa rnobanbHOro noTenjgeHnsa KnmMaTta, NapHMKOBbIN 3ddeKT.
YronbHast KUCNoTa u eé conn, ux Guanveckne n XMMnMYeckmne CBOMCTBa, NoyyeHme 1
npumMmeHeHne. KayecteeHHas peakuusa Ha KapboHaT-noHbl. cnonb3oBaHne KapboHaTOB B
6bITy, MeanunHe, NpoMbILINEHHOCTU N CENTbCKOM X03AMCTBE.

MepBOHayanbHbIE NOHATUSA 06 OpraHMYecKux BellecTBaxX Kak 0 COeANHEHUAX yriepoaa
(MeTaH, 3TaH, 3TWUJ/IEH, aUETUNEH, 3TaHOJ, IMNLUEPUH, YKCYCHas kucnota). MNpupoaHbie
NCTOYHWUKM YrneBoaopoaos (yronb, NpUpPOAHbIA ras, HedTb), NPoAYKTbl nX NnepepaboTku
(6€eH3UH), ux ponb B 6bITY U MPOMbILLNEHHOCTU. MOHATNE O BUONOrMYECKM BaXKHbIX
BellecTBax: Xxupax, 6enkax, yrnesogax — U UX posn B XMU3HU YenoBeka. MaTtepuasnbHoe
€ANHCTBO OpraHM4yecKmnx n HeopraHMYecKnx CoeaAnHeHun.

KpeMHuin, ero punsnyeckne n XxMMnmyeckme CBOMCTBA, NOslydeHne N NpuMeHeHme.
CoeaunHeHnsa kpeMHus B npupoge. Ob6wme npeacrasneHns o6 okcnae kpeMmHus (IV) u
KpeMHueBon knucnorte. CuamkaTtbl, UX UCNOAb30BaHWe B 6bITy, B MPOMbILLIEHHOCT!.
Ba)kHeliwMe cTponTeNibHblE MaTepMalbl: KepaMnka, CTEKO, LLeMeHT, 6eTOH, XXene3obeToH.
Mpobnembl 6€30MacHOro NCMoJib30BaHUSA CTPOUTESIbHbLIX MaTepuasioB B MOBCELHEBHOM
XU3HW.

XMMUUYECKNIA 3KCNEPUMEHT:

n3yyeHue o6pasLoB HEOPraHMYEeCKMX BELLECTB, CBOMCTB COJIAHON KMUCMOTbI, NPOBEAEHNE
KayeCTBEHHbIX peakunin Ha X1opua-noHbl N HabnAeHUE NPU3HAKOB MX MPOTEKAHMUS, OMbIThI,



oTpaxatwwme dursnyeckme n XMMnMyeckme CBOMNCTBA rasioreHoB U UX COeANHEHUI (BO3MOXHO
ncnonb3oBaHWe BUaeoMaTepManoB), 0O3HakoMneHne ¢ obpasuamm xnopnaos (ranoreHuaos),
O3HakoMneHune c obpasuamm cepbl U eé coegnHeHNaMU (BO3MOXHO MUCMOJIb30BaHMe
BMAEeoOMaTepmanoB), HabntogeHne npouecca obyrnmeBaHus caxapa nog AenNCTBUEM
KOHLEHTPMPOBAHHOW CEPHOMN KUC/OTbI, U3yYEHUE XUMUYECKNX CBOMCTB pa3baBiieHHOM
CEPHOWN KWCAO0TbI, MPOBEAEHME KAaYeCTBEHHOM peakumm Ha cynbdaT-noH n HabnwogeHne
npusHaka eé npoTtekaHus, 03HaKoMJieHne ¢ pusnvyecKnMmn CBonMCcTBamMun asota, ocdopa n nx
coeanHeHu (BO3MOXHO MCMNOMb30BaHWe BuaeomaTepmanos), obpa3suamMm a3oTHbIX U
docdhopHbIX yaobpeHuin, nony4yeHne, cobnpaHme, pacrnosHaBaHMe U U3y4YeHME CBOCTB
aMMunaka, npoBeaeHne KavyeCTBEHHbIX peakLMin Ha MOH aMMOHUA N dochaT-MoH U U3yUyeHne
NPU3HAKOB MX NPOTEKaHMS, B3auMoAeNCTBME KOHLEHTPMPOBAHHOW a30THOM KUCAOTbI C
Meabto (BO3MOXHO MCMNOMb30BaHME BUgeoMaTepmanoB), ndyvyeHme moaenemn
KpUCTannmyeckmnx pewéTok anmasa, rpaduta, dynnepeHa, o3HakoM/IeHMe C NpPoLeccoMm
aacopbumm pacTBOpEHHbIX BELECTB aKTMBUPOBAHHbLIM YrNéM 1 YCTPOMCTBOM MpoOTMBOrasa,
nonyyeHue, cobnpaHue, pacno3HaBaHMe N U3yvyeHue CBOWCTB Yr/1eKnUcnoro rasa,
npoBeAeHne KavyeCTBEHHbIX peakuMini Ha KapboHaT M CUTMKAT-NOHbI U N3y4YeHUe NPU3HaAKOB
NX MPOTEKaHUs, 03HAKOMJIEHME C NPoAYKUMEN CUIMKATHOM NPOMbILIEHHOCTN, peLleHmne
3KCNepMMeHTanNbHbIX 3a4a4y No Teme «BaxkHelwmne HeMeTan bl U X COEANHEHUS».

MeTasnsibl U UX coeAnHeHus

ObLwas xapakTepucTnka XMMMYECKNX 3/IEMEHTOB — METasIJI0B Ha OCHOBAHMU MUX NOJIOXEHUS B
Meprnoanyeckon cmcremMe XMMn4ecknx anemeHToB . . MeHageneesa n CTpOeHUS aTOMOB.
CtpoeHune MeTannoB. MeTtannimyeckas CBA3b U MeTaanmMueckas Kpucrtananmyeckas pewéTka.
DNeKTPOXUMUYECKNI psaa HanpsXKeHnn MetannioB. dmsmyeckne n XuMmyeckne CBOMCTBa
mMeTannos. O6wme cnocobbl nonydeHns Mmetansios. [MOHATUE O KOPPO3MK METANNOB,
OCHOBHble Cnocobbl 3aWmTbl UX OT Koppo3un. Cnnaebl (CTanb, YyryH, AOPaTtOMUHUNA,
6poH3a) N nx NnpuMeHeHme B 6bITy M NPOMbILLIEHHOCTH.

LLleno4yHble MeTansbl: NOSIOXEHNE B nepMOﬂ,M‘-IeCKOﬁ cucTeMe XxMuMmyeckmnx anemeHTtos . U.
MeHpeneesa, CTpOeHME MX aTOMOB, HaxoXaeHune B npupoae. OuUsmyeckme n xmmMnyeckme
CBOWCTBA (Ha npuMepe Hatpusa un Ka}'ll/lﬂ). Okcngbl n rmapokcuabl HATpUa U Kanud.
NMpuMeHeHue Weno4YHbIX MeTaslsioB U UX coegMHEeHUN.

LLleno4yHo3eMenbHblie METaN/Ibl MarH1ii U KanbUWii: NonoxeHue B Mepnoanyeckomn cucteme

XUMUYeckunx anemeHToB 1. N. MeHaeneeBa, CTpOEHNE MX aTOMOB, HaX0XAEHWE B Npupoae.

dusnyeckne n XMMnUyeckne CBOMCTBa MarHusa 1 Kanbums. BaxkHelwme coeanHeHnsa Kanbuus
(okcua, rmapokcua, conun). XEcTkocTb BoAbl U cNocobbl €€ yCTpaHeHUS.

ANIOMWHWIA: MOSIOXEHNE B ﬂepmoumquKof/’l cucTeMe XxuMmmyeckux asnemeHTtos [. U.
MeHaeneesa, CTpoeHMe aToMa, HaxoXxaeHue B npupoae. dnsnyeckne u xmmmyeckume
CBOWCTBa a/IlOMUHUS. AMCII)OTeprIe CBOWMCTBa oKkcmaa u rmapokcmnaa aatoMUHUA.

XXenes3o: nonoxeHune B Nepnoanyeckon CMCTEME XMMMUUECKUX aneMeHToB [1. . MeHaeneesa,
CTpOeHMe aToMa, HaxoxaeHue B npupoae. ®usnyeckne n XMMMYECKNE CBOMCTBA XKefe3a.
Okcuabl, rmapokcnabl n conm xenesa (II) n xenesa (III), ux coctas, CBOWCTBA W NOJSTy4YEHUE.

XuMmuueckui SKCNEepUMEHT:

O3HaKkoMfeHue ¢ obpasuamMmum MeTannoB M CnNnaBoB, X HPU3MYECKMMU CBOMCTBAMU, N3ydeHne
pe3y/ibTaTOB KOPpPO3MK MeTannoB (BO3MOXHO MCMNOJSIb30BaHWE BMAEOMaTeEpUanos),
0CcobeHHOCTEN B3aMMOAENCTBUS OKCMAA KanbUMS U HAaTPUS C BOAOK (BO3MOXHO
NCNoNb30BaHWe BMaeoMaTepuasoB), nccnenoBaHme CBOMCTB XECTKOM BOAbI, npoLecca
ropeHus xenesa B kucnopoae (BO3MOXHO MCMONb30BaHWE BUAEOMaTEPMAOB), NPU3HaKOB
NMPOTEKaHUSA KaYeCTBEHHbIX peaKUM Ha MOHbI: MarHus, KanbUus, alloMUHUS, LMHKA, Xene3a
(II) n xene3za (III), megmn (II), HabnoaeHne U oNMCaHMe NPOLLECCOB OKPALUMBAHUS MJIAMEHMN
MOHaMW HaTpus, Kanus n Kanbumusa (BO3MOXHO MCMOJIb30BaHME BMAeOMaTepuasnos),



nccnenosaHune aMCI)OTeprIX CBOWCTB rmapokcunaga aitoMnMHNUA U rmapokcnaa UnMHKa, peweHune
3KCNEpUMEHTAJIbHbIX 3aaa4y No TeMe «BakHelwmne MmeTansibl U NX COeANHEHNS»,

XuMuna u okpyskaroiwlan cpeaa

BewecTBa 1 MaTepuasbl B NOBCEAHEBHOM XWN3HM YenoBeka. besonacHoe ncnonb3oBaHue
BELLECTB N XMMUYECKMX peakunin B 6bITy. MepBas NOMOLb MPU XMMUYECKUX OXOrax U
OTpaB/IeHUSIX.

XuMmnyeckoe 3arpsa3HeHune okpykawwen cpeabl (NpegenbHas 40nyCcTUMas KoOHUEHTpaunus
BewecTB, ganee - MAK). Ponb XxuMnm B peweHnmn akosorm4ecknx npobrem.

XMMUUYECKUIA SKCNEPUMEHT:
n3yuyeHue o6pasLoB MaTepuanos (CTEKO, CNaBbl METANIOB, NMOJIMMEPHbIE MaTepuansbl).
Me)xnpeaMeTHble CBA3U

Peanusauus MexnpeaMeTHbIX CBS3EN NMPU U3YUEHUN XUMUU B 9 KJlacCe OCYLLECTBASETCS
yepes MCNosib30BaHNE Kak 06MX eCTEeCTBEHHO-HaY YHbIX MOHATUI, TaK U MOHSATUIA,
ABMSAOLWNXCS CUCTEMHBIMU AN OTAENbHbIX NMPEAMETOB ECTECTBEHHO-HAY4YHOro UMKa.

Obuwume ecTecTBEHHO-HaY4Hble MOHATMSA: Hay4HbIN aKT, rMNoTe3a, 3aKoH, Teopus, aHanus,
CUHTE3, Knaccudurkaums, NepMoanYHOCTb, HabnogeHMe, SKCMEPUMEHT, MOAENMPOBaHME,
n3MepeHue, Moaenb, BfeHMUe, NAapHUKOBbIA 3P dEKT, TEXHOOMNSA, MaTepuansl.

®du3mka: MaTepusi, aToM, 3/IEKTPOH, NPOTOH, HEMTPOH, MOH, HYKMA, U30TOMbI,
pPaAMOaKTUBHOCTb, MOJIEKYJIa, S/IEKTPUYECKUNIA 3apsa, NPOBOAHUKM, NOAYNPOBOAHUKM,
ANBNEKTPUKM, DOTO3NIEMEHT, BELLECTBO, Teno, 06bEM, arperaTHoe COCTOsIHME BelecTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTanIMyeckas pewéTka, cniasbl, puUanyeckme BenYmHbI,
€AMHULblI N3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, NiaHeTbl, 3Bé3abl, ConHue.

Buonorus: ¢doTocuHTE3, AbiXxaHne, 6Buochepa, 3KOoCUCTEMA, MUHeEpasibHble yA0obpeHus,
MWKPO3/IEMEHTbI, MAaKpPO3/IEMEHTbI, MUTATeNbHbIE BELLECTBA.

leorpadumsa: atMmochepa, ruapocdepa, MUHEparbl, FOPHbIE NOPOAbl, NOJIE3HbIE UCKOMAEMbIE,
TOMNJINBO, BOJHbIE PECYPChI.

NMAAHWUPYEMBbBIE PE3YJIbTATbl OCBOEHNA NPOrPAMMbI MO XUMUN HA YPOBHE
OCHOBHOI'O OBLLEIro O6PA30BAHUA

JINYHOCTHDIE PE3YJIbTATbDI

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHUS MPOrpamMmMbl OCHOBHOIo 06uwero o6pasoBaHus
OOCTUraloTCs B Xo04e 06y4YeHUs XMMNmM B eUHCTBE Y4YEOHOM N BOCNMUTATENbHOW AeSTENbHOCTH
B COOTBETCTBMWU C TPaAULIMOHHbIMU POCCUNCKUMN COLUMOKYbTYPHbIMU U AYXOBHO-
HpPaBCTBEHHbIMW LIEHHOCTSAMU, NPUHATLIMU B 06LWECTBE NpaBuIaMmn M HOpMaMu NoOBeAEHUS U
CNoCob6CTBYHOT NpoLeccaM CaMoOMNo3HaHUs, CaMOpa3BUTUS U coumanm3aunm obyyatowmnxcs.

JINYHOCTHbIE pe3yibTaTbl OTPaXakT FOTOBHOCTb 06yYaloLLMXCA PYKOBOACTBOBATLCA CUCTEMOW
NMO3UTUBHBIX LLEHHOCTHbIX OPUEHTALUMN 1 pacluMpeHmMe onbiTa AeATENbHOCTU Ha €€ OCHOBE, B
TOM YMC/ie B YacCTu:

1) NnaTpMOTUUYECKOro BOCNUTAHUSA:



LLEHHOCTHOr0 OTHOLLEHUS K OTEeYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY N HAY4YHOMY
Hacneauto, MNOHMMaHUSA 3HAYEHUS XMMNYECKOM HayKn B XXM3HM COBPEMEHHOro obuiecTsa,
CNOCo6bHOCTW BNaAeTb AOCTOBEPHOM MHGOPMaUNEN O nNepeaoBbiX AOCTMXKEHUAX U OTKPbITUAX
MMUPOBOW M OTEYECTBEHHOM XMMNUN, 3aUHTEPECOBAHHOCTN B HAY4YHbIX 3HaHUAX 06 yCTponcTBe
Mupa u obecTBa;

2) rpa>kgaHCKOro BOCNUTaHUA:

npeacTaBNeHUss O COLUMalbHbIX HOPMax U NpaBuiax MeXAMYHOCTHbIX OTHOLIEHW B
KON/IeKTUBE, KOMMYHUKATUBHOM KOMMNETEHTHOCTU B 06LWECTBEHHO NOSIe3HON, y4ebHOo-
nccnenoBaTesibCKOM, TBOPUYECKON U APYrMX BUAax AesATeNbHOCTU, TOTOBHOCTU K
pa3Ho0bpa3HOl COBMECTHOM AeATEeNbHOCTU NMPWU BbIMOJIHEHMN YUYebHbIX, MO3HaBaTEIbHbIX
3ajay, BbIMOJHEHNN XUMUYECKUX IKCMNEPUMEHTOB, CO34aHNUMN YUYEe6HbIX MPOEKTOB,
CTpEMJIEHNS K B3aUMOMOHMMAHMIO N B3aUMOMOMOLLM B MpoLecce 3Ton yyebHom
AesiTeNbHOCTN, TOTOBHOCTU OLEHMBATbL CBOE NMoBeAEeHME M MOCTYNMKK CBOUX TOBApULLEN C
Nno3nunn HpaBCTBEHHbIX N MPaBOBbIX HOPM C y‘-IéTOM OCO3HaHu4 I'IOCJ'IG,EI,CTBVIVI MOCTYNKOB,

3) LLEHHOCTU HAaY4YHOro NO3HaHuUSA:

MWUPOBO33peHYECcKne NpeacTaBieHns O BEWECTBE N XMMNUYECKOM peakumn, COOTBETCTBYOLWMNE
COBpPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU M COCTaBASAKOLWME OCHOBY A8 MOHUMAaHUS CYLLHOCTU
Hay4YHOW KapTUHbI MMUpa, NpPeACTaBieHnss 06 OCHOBHbIX 3aKOHOMEPHOCTSAX pasBUTUS
NpMpoabl, B3aMMOCBA35IX YeN0BEeKa C NMPUPOAHONM Cpeoi, O PO XMMUM B MO3HAHUM 3TUX
3aKOHOMEPHOCTEN;

no3HaBaTeflbHble MOTUBbI, HanpaBJ/ieHHble Ha NOJIy4YeHWEe HOBbIX 3HAHWUI MO XUMUN,
HeobxogmnMbie ans obbsacHeHMa HabnogaeMbiX NPOLECCOB U SBSIEHUI, NO3HaBaTEeNbHON,
MHPOPMALMOHHON N YNTATENbCKOWN KY/bTYyPbl, B TOM YNC/E€ HABbIKOB CaMOCTOSTE/IbHOWM
paboTbl C y4ebHbIMM TEeKCTaMu, CNPaBOYHOM NTEpaTypomn, AOCTYMNHbIMN TEXHUYECKNUMU
cpeactBaMm MHGPOPMALIMOHHBLIX TEXHONOMNI;

MHTepec K 06y4yeHnto n No3HaHuto, Ntbo3HaATEIbHOCTb, FOTOBHOCTb M CMOCOBHOCTb K
camoobpa3oBaHMI0, MPOEKTHOWN N UCCNenoBaTeNbCKOM AeATeNbHOCTU, K OCO3HAaHHOMY Bblibopy
HanpaB/IEHHOCTU U YPOBHSA 06y4yeHUs B AasibHeNlLWweM;

4) cbopMMpoBaHuUS KyNbTypbl 30POBbS:

0CO3HaHME LEeHHOCTU XWU3HW, OTBETCTBEHHOIO OTHOLLEHUSA K CBOEMY 340pPOBbI0, YCTAHOBKU Ha
300pOBbIV 06pa3s XXM3HU, OCO3HAHME MOCAEeACTBUA U HEMPUSATME BPEeAHbIX MPUBbIYEK
(ynotpebnieHnsa ankoronsi, HAPKOTUKOB, KypeHus), HeobxogmmocTm cobnogeHns npasuin
6e3onacHoCTM Npn obpalleHnn C XMMUYECKUMIN BELLECTBAMU B ObITY U peanbHON XU3HU;

5) TpyAOBOro BOCNUTaHUA:

WHTEepecC K NpakTUYeCcKoMy M3y4yeHuto npodeccmin u Tpyaa pasiMyHOro poaa, yBaxeHue K
TPYAY W pe3ysbTaTtaMm TPyAOBOWN AeATeNbHOCTU, B TOM YMC/ie HAa OCHOBE NpuUMeHeHns
NMpeAMETHbIX 3HAHMI MO XMMKUN, OCO3HAHHbLIN BbI6OP MHAMBUAYAIbHON TPAEKTOPUMN
npoao/mKeHns obpasoBaHnsa C YYETOM JIMMHOCTHbBIX MHTEPECOB N CMOCOBHOCTU K XNUMUH,
06LLEeCTBEHHbIX MHTEPECOB W NOTPeBHOCTEN, YCNELWHOMW NpodeCcCUOoHanbHOM AeATETbHOCTU U
pa3BUTMS HEOH6XO0AMMbIX YMEHUN, TOTOBHOCTb aAanTUpPOBaTbCS B NpodecCcMoHanbHoM cpeae;

6) 3K0/10rM4YecKoro BOCnuTaHus:

3KOJIOMrMYeckun LenecoobpasHoe OTHOLWEHME K NPUPoAE KaK MCTOYHMKY XU3HU Ha 3emne,
OCHOBE eé CyLlecTBOBaHMS, NOHUMaHME LEHHOCTM 340P0OBOro 1 6e3onacHoro obpasa Xu3Hwu,
OTBETCTBEHHOE OTHOLIEHME K COBCTBEHHOMY (DU3NYECKOMY M NMCUXUYECKOMY 340POBbLIO,
OCO3HaHMe LeHHOoCTM cobntoaeHns npasun 6esonacHoro noseneHus npu pabote ¢
BELEeCTBaMM, a TaKXe B CUTYyaLUsIX, YIPOXaoLWKNX 340POBbIO0 N XU3HU N0AEN;



CNOCOBHOCTM NMPUMEHATb 3HAHUSA, NOJIyYaeMble NMPU U3YUYEHUN XUMUU, AN PELIEHNS 3aad,
CBSAI3@aHHbIX C OKpYXalollen NpupoaHOi cpeaoi, ANs NOBbILEHUS YPOBHSA 3KOJI0MMUYECKOM
KYJIbTYPbl, OCO3HaHMS rnobanbHOro xapakTtepa 3KoMormdecknx npobnem un nyTten nx
peLleHns NocpeacTBOM MeTOA0B XMMUU, SKOJIOMMUYECKOr0 MbILIEHUS, YMEHUS
PYKOBO/ZCTBOBATbLCSA UM B MO3HABaTE/IbHOW, KOMMYHMKATUBHOW U COUMANbHOM NpaKTUKeE.

METANPEAMETHbLIE PE3YJ1bTATDI

B cocTtaBe MeTanpeagMeTHbIX pe3y/bTaToB BblAENSAIOT 3Ha4YMMble Ans GopMUpoBaHms
MWUPOBO33pEHNS 0bLLEHAaYYHblE NOHATMSA (3aKOH, Teopus, NPUHUKUN, rMnoTe3a, dakT,
cucTtema, Npouecc, aKCNepMMeEHT U APYroe.), KOTopble MCMNOb3YTCS B eCTeCTBEHHO-
Hay4HbIX Y4ebHbIX NpeaMeTax M NO3BONSIOT Ha OCHOBE 3HAHWUI U3 3TUX NpeaMeToB
dopmMupoBaTb NpeacTaBieHME O LENOCTHOM HAayYHOW KapTUHE M1Upa, U YHUBEPCallbHbIE
yudyebHble genctemusa (Mo3HaBaTesibHblE, KOMMYHUKATUBHbIE, PErYNSITUBHbIE), KOTOPbIE
obecneunBaloT GopMMpOBaHME MOTOBHOCTU K CAMOCTOATE/IbHOMY MJAHMPOBaHUIO U
OCYLLEeCTBNEHMIO yUebHOol AeaTenbHOCTH.

Mo3HaBaTesibHble YHUBEpPCaJibHble yuebHble AeicTBUsA
Ba3oBblie JIorMieckue AemMcTBus:

YMEHMS UCMOoNb30BaTbh NMPUEMBI JTIOFMYECKOrO MbILU/IEHMS MPU OCBOEHMU 3HAHWIM: pacKpbiBaTb
CMbIC/T XUMUYECKMX NOHATUIN (BblAENATb MX XapaKTepHble NPU3HaKn, ycTaHaBAMBaTb
B3aMMOCBSA3b C APYrMMU MOHATUAMM), NCNONb30BaTb NOHATUSA ANA 06bSCHEHUS OTAeNbHbIX
daKToB U ABNEHUN, BbIBMpaTb OCHOBaAHUS U KpUTEPUM ANS KnaccndumKaumm XMMnU4ecKnx
BELLEeCTB U XMMUYECKMX peaKLUWii, yCTaHaBAMBaTb NPUUYNHHO-CIIEACTBEHHbIE CBA3M MeXAy
06beKTaMn U3yyeHusl, CTPOUTb JIOFMYECKNE pacCy>XaeHus (MHAYKTUBHbIE, AeAYKTUBHbIE, NO
aHaJ'IOFVIVI), A€eNnaTtb BbIBOAblI N 3aK/TIOYEHUA,

yMeHWe NPUMEHSTb B NMpouecce No3HaHMsa NoHATUSA (NpeaMeTHble U MeTanpeaMeTHble),
CMMBOJINYECKME (3HAKOBbIE) MOAENU, UCMOJIb3YEMbIE B XUMWUKN, Npeobpa3oBbiBaTb LUMPOKO
NpUMeHAEeMble B XMMUU MOAE/bHbIE MPEACTABNEHUS — XMMUYECKUIA 3HaK (CMMBOJ 3N1EMEHTA),
XMMUYeckas dhopMysia U ypaBHEHNE XMMNUYECKON peakunm — nNpu peeHnmn yyebHo-
nosHaBaTesbHbIX 3a4a4, C YYETOM 3TUX MOAE/bHbIX NPeACTaBEHNIN BbIABNATb U
XapaKTepU30oBaTh CYLLECTBEHHbIE NPU3HAKM U3yYaeMbIX 06 bEKTOB — XMMUUECKNX BELLECTB U
XUMUYECKUX peaKLnit, BbiSBNATb 06LME 3aKOHOMEPHOCTM, NMPUUYNHHO-CNEACTBEHHbIE CBA3M U
NpOTMBOPEUYNS B M3YUYAEMbIX NPoLECCax U ABMEHUSIX.

Ba3oBble uccsegoBaresibCkue 4encTBUN:

YMEHNE NCNONb30BAaTb NOCTAB/IEHHbIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA NMO3HAHUA, a TaKXe
B Ka4yeCcTBe€ OCHOBbI Ans CbOpMMpOBaHVIFI rmnoTe3bl MO NPOBEPKE NPaBUIbHOCTU
BblICKa3blBa€MbIX CY)I(,EI,eHMVI;

npuno6peTeHne onbiTa Nno NMJIaHMPOBAHWUIO, OPraHM3aLMK U NPOBEAEHUNIO YYEHNYECKMX
3KCMEepPUMEHTOB, YMeHMe HabnoaaTb 3a X040M NpoLecca, CaMoOCTOSITENIbHO MPOrHO3MPOBaTb
ero pesynbtaT, hopMyMpoBaTb 0606LIEHNSA U BbIBOAbI MO pe3y/ibTaTaM NpoBeAEHHOro
onbITa, UCCNeaoBaHUs, COCTaBNATb OTYET O NMpoaenaHHon paboTe.

Pa6orta c uHdpopmMmaumei:

yMeHue BblbupaTb, aHaIM3npoBaTh U UHTEPNPETUPOBATb MH(OPMALMIO Pa3fINYHbIX BULOB U
¢opM npeacTaBneHns, NoNyYaeMyto U3 pasHbIX UCTOYHUKOB (Hay4HO-MoNyAsipHas
nuTepaTypa XMMUYECKOro Coaep)xaHus, CnpaBoYHble Nocobus, pecypcbl MHTepHeTa),
KPUTUYECKUN OLlEHMBATb NPOTMBOPEYMBYIO U HEAOCTOBEPHYO MHbOPMaUUIo;

yMeHMe NPUMEHATb pa3fiMyHbie METOAbI U 3anpockl NpK NOUCKe 1 0Tbope MHdopMaumn u
COOTBETCTBYIOLWMX AAHHbIX, HEOOXOANMBIX ANS BbINOJHEHUS YUYEOHbIX M NO3HaBaTeNbHbIX



3apay onpefenéHHoro TMna, npnobpeTeHmne onbiTa B 06/1aCTn MCNOJSIb30BaHUS
WH(OPMALUNOHHO-KOMMYHUKATUBHbIX TEXHOIOIMIA, OBIAAEHME KYNbTYPOA aKTUBHOIO
NCNONb30BaHWUS Pa3/IMYHbIX MOMCKOBbIX CUCTEM, CAMOCTOSTESIbHO Bbi6MpaTb ONTUMASIbHYIO
dopMy npeacrtaBneHns MIHOOPMaUNM U UANKOCTPUPOBATL pellaeMble 3a4a4M HECOXHbIMU
CXeMamu, aguarpamMmmamm, apyrmmm dopmamu rpadukm n nx KombuHauusamm;

yMeHMe UCMNonb30oBaTh U aHann3npoBaTb B npouecce ydebHON n nccnenoBaTesibCKoOM
AeATeNbHOCTU MH(OPMaLNIO O BAUSHUM NPOMbILWIEHHOCTU, CE/IbCKOro X03AMCTBa U
TpPaHCMopTa Ha COCTOSTHME OKPY>KatoLeN NpUpPoOAHON Cpeabl.

KOMMyHMKaTUBHbIE YHUBEpPCaJibHble yUuebHble AelCTBUS:

yMeHusi 3afaBaTb BOMNpockl (B Xxoae avanora n (Mnan) AUCKYCCMK) Mo CyLlecTBy obcyxxaaemon
TeMbl, OpPMYIMPOBaTb CBOW NPEASIONKEHNS OTHOCUTENBHO BbINOSIHEHWUS NPeaSIOXKEHHON
3apauu;

YMEHUS NpeAcTaBIsATb NONYUYEHHblE pe3ybTaTbl NO3HABaTE/IbHOW AESTEbHOCTM B YCTHbIX U
MUCbMEHHbIX TEKCTaX; AeNaTb NPEe3eHTaUnI0 pe3ybTaTOB BbINO/IHEHUS XMMUYECKOTO
akcnepumeHTa (nabopaTopHoro onbiTa, NabopaTtopHon paboTkl NO NUCCIen0BaHUIO CBOWCTB
BelecTB, yuyebHoro npoekTa);

yMeHUS y4ebHOoro coTpyaHM4YecTBa CoO CBEPCTHMKAMM B COBMECTHOW NMO3HaBaTebHOMN U
nccnenoBaTesibCKOM AesATeNIbHOCTM NPyY pelleHnm BO3HMKaLWwmx npobneMm Ha ocHoBe y4éTa
06WmMX MHTEpECOoB U coriacoBaHus nos3numnn (obcyxxaeHnsi, 0bMeH MHEHUSAMU, <KMO3roBble
WTYPMbI», KOOPANHALNSA COBMECTHbIX AEACTBUMN, onpeaeneHne KpuTepues no oLeHKe
KayecTBa BbIMNOJIHEHHONM paboTbl 1 Apyrue).

PerynatnBHble YHMBEpcaJsibHble yyebHble AelcTBuUs:

YMeHMe CaMOoCTOSATEIbHO OnpeaensTbh Luenun AesTeNbHOCTU, MNaHNpOoBaTb, OCYLLECTBASATD,
KOHTPOSIMPOBaTb M NpU HEOBXOAMMOCTM KOPPEKTUPOBATb CBOK AEATE/IbHOCTb, BblbnpaTbh
Hanbonee adpdekTnBHbIE CNOCO6LI peleHns y4ebHbIX U No3HaBaTeNbHbIX 3a4au,
CaMOCTOSITENNbHO COCTaBJ/ISATb UM KOPPEKTUPOBATbL NPEASIOKEHHbIA afirOpUTM AENCTBUIA NMpU
BbIMNOJIHEHUM 3aZ4aHNI C YYETOM MOJTYYEHUS HOBbIX 3HaHMIM 06 n3yyaembix obbekTax —
BELEeCTBax N peakumnsax, oueHMBaTb COOTBETCTBUE MOJSTYYEHHOrO pe3ynbTaTa 3asiB/IeHHON
Lennm, YyMeHue MCNosib30BaTb M aHaNM3MpPOBaTb KOHTEKCTbI, NpeaJsiaraemble B YC10BUN
3a4aHui.

NMPEAMETHbLIE PE3YJ1IbTATDI

B cocTtaBe npeaMeTHbIX pe3ynbTaToOB MO 0CBOEHUID 06a3aTeNbHOro coaepXXaHus,
YCTaHOBNEHHOI0 AgaHHoM deaepanbHOM paboyeit NporpamMmMon, BblAENSIOT: OCBOEHHbIE
06yyarLWMMNCS HayyHble 3HaHUS, YMEeHNS 1 cnocobbl AencTBuii, cneundudeckme ans
npeaMeTHoOM 06nacTn «XnuMmusa», Buabl AeITEeNbHOCTM MO NOSYYEHUIO HOBOIO 3HAHUS, ero
MHTepnpeTaunm, NnpeobpasoBaHMio N MPUMEHEHMIO B Pa3/INYHbIX YYEOHbIX 1N HOBbIX
CUTyauunax.

K koHUy 06y4yeHunsa B 8 knacce npeaMeTHble pe3ynbTaThl Ha 6a30BOM YPOBHE AO/KHbI
OoTpaxaTb COOPMUPOBAHHOCTb Y 06YYaOLWNXCS YMEHWUIA:

pacKpbiBaTb CMbIC/T OCHOBHbIX XMMUYECKNX MOHATUIA: aTOM, MOJIEKY/1a, XUMUYECKMNI DNEMEHT,
NpOCTOe BELECTBO, CMI0XHOE BeLecTBo, cMeCb (0OAHOPOAHAsA M HeogHOpoAHas),
BaNe€HTHOCTb, OTHOCUTENIbHAA aTOMHaa U MoNieKyndpHaa MacCa, KOJ1IM4ecTtBo BELWECTBAa,
MOJlb, MONIIPHAs Macca, MaccoBas A0/ XMMUYECKOro 3/1IEMEHTA B COEAMHEHNMN, MOMSIPHbIN
06bEM, okcua, KMCnoTa, OCHOBaHWE, COJib, 3/1EKTPOOTPMLATENbHOCTb, CTENEHb OKUC/IEHUS,
XMMUYecKas peakums, knaccudukaumsa peakumin: peakunm coegnuHeHuns, peakumm
pPa3fioXeHUs, peakumn 3aMeLlleHuns, peakumm obMmeHa, 3K30- U 3HAOTEPMUYECKNE peaKkLuum,
TennoBoi 3ddeKT peakunm, 94po aToMa, 3NEKTPOHHLIN C/I0M atoMa, aToMHas opbuTanb,



paanyc atoMa, XMMnJeckas CcBs3b, NONSpPHAs U HEMONSPHAas KOBaJIEHTHAs CBA3b, MOHHAs
CBSI3b, MOH, KaTWUOH, aHNOH, PacTBOpP, MaccoBas A0 BelwecTBa (MNpoLeHTHas
KOHLEHTpaLUmMs) B pacTBOpE;

MNNKCTPUpPOBAaTb B3aMMOCBA3b OCHOBHbIX XMMNYECKUX NOHSATUIA N MPUMEHATb 3TU NOHATUA
npun onncaHnn BEWECTB N UX I'IpeBanJ,eHVIVI;

MCNo1Ib30BaTb XMMUYECKYHO CUMBOJIUKY A4 COCTaBEHUA CbOpMYJ'I BEWECTB U ypaBHeHMVI
XUMUNYECKUX peaKLl,MI;I;

onpeaenaTb BaNEHTHOCTb aTOMOB 3/1IEMEHTOB B 6MHAPHbIX COEAUHEHUNNAX, CTENEHb OKUCIEHUS
3N1E€MEHTOB B BMHApPHbIX COEANHEHUSAX, NMPUHAANEXHOCTb BELWECTB K onpeaesiéHHOMY Knaccy
CoeaMHEeHUn No opMynam, BUA XMMNYECKON CBA3KN (KOBaNEHTHas U MOHHas) B
HEOpraHMYeCcKnx coeanHEeHNsX;

packpbiBaTb cMbIC/ Nepunoanyeckoro 3akoHa . N. MeHgeneesa: 4EMOHCTPUPOBATL
NOHMMaHME NepMoaNYECKON 3aBUCMMOCTN CBOMCTB XMMUYECKNX INIEMEHTOB OT UX MOIOXEHUS
B MNeproanYeckom cucteme, 3aKOHOB COXPAHEHMS MaccChbl BELLECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MONEKYNAPHOro yuyeHus, 3akoHa Asoraapo;

ONKUCbIBaTb U XapakKTepu3oBaTb TabnnuHyo gopmy MNepruoanvyeckom CUCTEMbI XMMUYECKNX
3/1IEMEHTOB: pa3finyaTb NOHATUSA «rnaBHas noarpynna (A-rpynna)» n «noboyHas noarpynna
(B-rpynna)», manble n 6onblwine nepruoabl, COOTHOCUTb 0603HAUYEHUS, KOTOPble MMEITCS B
Tabnuue «lMepuogmueckas cucteMa XMMMYecknx anemeHTos . . MeHageneeBa» C
UYMC/IOBbIMU XapaKTepPUCTUKaAMM CTPOEHUS aTOMOB XMMUYECKNX 3/1eMeHTOB (COCTaB un 3apsj
aapa, obuiee 4Mcno 371eKTPOHOB M pacnpeneneHme nx no 3A1eKTPOHHbIM CNosM);

KnaccnduumpoBaTb XMMUUYECKME SIEMEHTbI, HEOPraHMYEeCKMe BeLLeCTBa, XMMUYECKME
peakuum (Mo YMCIy M COCTaBy Y4YacCTBYIOWMX B peakumnn BELWECTB, Mo TennoBoMy addekTy);

xapakTepmn3soBaTtb (onucbiBaTb) obLiMe XMMnMYeckmne CBOMCTBA BELLECTB Pa3/IMYHbIX KNaCccoB,
noAaTBep)KAas onmcaHue npMMepaMm MONEKynsapHbIX YpaBHEHUA COOTBETCTBYHOLMX
XUMNYECKNX peaKkuuii;

NMPOrHo03MpoBaTb CBOMCTBa BEWECTB B 3aBUCMMOCTM OT UX Ka4eCTBEHHOro COCTaBa,
BO3MOXXHOCTU NPOTEKAHNA XUMNYECKNX I'IpGBpaLLl,GHMVI B pa3/INyHbIX YCNOBUAX;

BbIYUCNATb OTHOCUTENbHYIO MOMEKYNAPHYIO U MOMAAPHYIO MacChl BELLECTB, MaCcCOBYO A00
XUMWYECKOro 3s1ieMeHTa no GopMyne coeanHeHUs, MaccoBYHO AOJ0 BelecTBa B pacTBope,
NpOBOAUTbL PACUETHI MO YPaBHEHNIO XUMUYECKOIN peakuuu;

NPUMEHSITb OCHOBHbIE OMNepauun MbICINTENbHOW AeATENbHOCTM — aHaIu3 N CUHTE3,
cpaBHeHune, o6obLieHne, cMcteMaTnsaumio, Knaccmdmkaumio, BbisBieHMEe NPUYNHHO--
CNeACTBEHHbIX CBS3EM — ANA U3ydeHUs CBOMCTB BELECTB M XMMUYECKNX peaKkLunn,
€CTeCTBEHHO-Hay4Hble MeToAbl Mo3HaHUsA — HabnaeHne, n3MepeHne, MoaenmpoBaHue,
3KCMNEePUMEHT (peasnbHbIii U MbICNIEHHbIN);

cnefoBaTb NpasuiaM Nonb30BaHUSA XMMUUYECKOW NOoCyaon u nabopaTopHbIM 060pyaoBaHMEM,
a Takxe npasunam obpalleHnsa C BewecTBamMn B COOTBETCTBMU C MHCTPYKUMSAMM MO
BbIMOJSIHEHMIO NabopaTOPHbIX XMMUYECKUX OMbITOB MO MOJYYEHUIO N COBMpaHUIo
razoobpasHbix BewecTs (Bogopoaa U KMcnopoga), NpMroToBAEHMIO pacTBOPOB C
onpenenéHHOM MaccoBoOW Aosier pacTBOPEHHOrO BelwecTBa, NaaHMpoBaTh N NPOBOAUTL
XUMWYECKME SKCMEPMMEHTbI MO pacrno3HaBaHMIO PAcTBOPOB Leloyer U KMCAOT C MOMOLLbIO
nHamMKaTopoB (NnakMyc, deHondTanemH, MeTUIoOpaHX N Apyrue).

K KOHUY 06y4yeHuns B 9 knacce npeameTHble pe3ynbTaTbl Ha 6a30BOM ypOBHE AOSIXKHbI
oTpa)aTb CHOPMUPOBAHHOCTb Y 06yyatoWmMXCs YMEHWA:



pPacKpbIBaTb CMbIC/T OCHOBHbIX XMMNUYECKUX MOHATUIN: XUMUYECKMUIA S/IEMEHT, aTOM, MONeKyna,
WOH, KaTWUOH, aHWUOH, NPOCTOE BELLECTBO, C/I0XXHOE BELLECTBO, BaJIEHTHOCTb,
3NEeKTPOOTPMLATENbHOCTb, CTEMEHb OKUCIEHNS, XMMMNYECKasa peakums, xmummyeckas CBs3b,
TennoBoi 3pdeKT peakUunn, Mosib, MONISIPHbLIN 06BbEM, pacTBOp, 3NEKTPOJIUTHI,
HE3/1eKTPONNTbI, INEKTPOINTMYECKAs ANCCOLMALNS, peaKLUM MOHHOIo obMeHa,
KaTtanusaTtop, XMMM4yeckoe paBHoBecne, obpaTUMbie U HeObpaTUMble peakuum,
OKMCNUTENIbHO-BOCCTAHOBUTENbHbIE peaKkLUnm, OKUCINTENb, BOCCTAHOBUTENb, OKUCIEHNE U
BOCCTaHOBJ/IEHMNE, annoTponus, ampoTepHOCTb, XMMUYeckas CBsa3b (KOBaNeHTHas, WOHHAas,
MeTananyeckas), Kpucrtananyeckas pewéTka, Koppo3usa MeTansioB, cnnasbl, CKOPOCTb
XUMUYECKOWN peakunmn, npeaenbHo gonyctmmas koHueHTpauus NAK sewecTsa;

WMNNOCTPUPOBaTL B3aMMOCBSI3b OCHOBHbBIX XMMUYECKUX NOHATUIA U MPUMEHSTb 3TW NOHSATUS
Npu ONUCaHMN BELECTB N UX NpeBpaLLeHnit;

MCMosIb30BaTb XMMUYECKYIO CUMBOJIMKY ONs1 COCTaB/ieHns (hopMy BEWECTB U YpaBHEHUI
XUMNYECKNX peaKkLui;

onpeaenaTb BaJIEHTHOCTb U CTEMEeHb OKUC/IEHUSI XMMUYECKUX S/IEMEHTOB B COEAMHEHUSIX
pa3/IMYHOro CoCTaBa, NPUHAANEXHOCTb BELWECTB K onpeaenéHHOMY KnacCy COeANHEHUI No
dopmynam, BuA XMMUYECKOM CBA3U (KOBaNleHTHas, MOHHas, MeTanan4deckas) B
HEOpraHMYecKnx cCoeauHeHnaX, 3aps MoHa No XMMMYeckon popMmyne, XapakTep cpeibl B
BOAHbIX pacTBOpax HeOpraHNM4Yeckux coeanHeHM, TMN KPUCTaNIMYECKOM peLlETKN
KOHKPETHOro BeLlecTBa;

packpbiBaTb cMbIC Nepunoanyeckoro 3akoHa . N. MeHgeneeBa U Ae€MOHCTPUPOBATbL €ro
NOHMMaHME: ONMUCbIBaTb U XapakTepusoBaTb TabnnuHyo dopmy MNepmoamyeckomn CUCTEMBI
XUMUYECKMX IMIEMEHTOB: pa3nnyaTtb MOHATMSA «rnaBHaa noarpynna (A-rpynna)» u
«noboyHas noarpynna (b-rpynna)», Mmanbie un 6onbline nepmoabl, COOTHOCUTbL 0603Ha4YeHus,
KOTOpble MMETCS B Nepnoanyeckon tTabnuue, ¢ YNCN0BbIMN XapaKTEPUCTUKAMUN CTPOEHUS
aTOMOB XMMUYECKNX d/1eMeHTOB (CcoCTaB u 3apsj s4pa, obuee 4mcio aNeKTPOHOB U
pacnpegesieHne nx no 3/EeKTPOHHbIM CNosM), 06bACHATbL 06WKMe 3aKOHOMEPHOCTHU B
W3MEHEHUWN CBOWCTB 3/IEMEHTOB U NX COEQMHEHMI B Npeaenax MasblxX nepmoaosB U riaBHbIX
noarpynn c y4éToM CTPOEHUs nX aTOMOB;

KnaccnduumpoBaTb XMMUYECKUE 3/IEMEHTbI, HEOPraHUYecKue BelllecTBa, XMMUYEcKue
peakumn (Mo YMCny M COCTaBy y4acTBYHOLWMX B peaKkUnmM BELLECTB, MO TernnosBomy addekTy,
MO U3MEHEHMIO CTEMEHEN OKUCNEHNS XUMUYECKUX S/IEMEHTOB);

Xxapaktepu3oBaTb (onucbiBaTb) 0bwure n cneymduyeckne XxmmMmmyeckme CBOMCTBa NPOCTbIX U
CJIOXHbIX BELLECTB, NOATBEPXAAsA ONUCaHNEe NpMMepamMn MOeKynsapHbIX U MOHHbIX
YPaBHEHUN COOTBETCTBYIOLWMX XUMUYECKUX peaKkLUnii;

COCTaB/sATb YPaBHEHUS SNEKTPOJUTUYECKON AMCCOLMALMM KUCOT, LLENOYEN N CoNnen,
MOJIHbIE M COKpPALEHHbIE YPaBHEHUS peakunn MOHHOro obMeHa, ypaBHEHUsS peakuun,
noaTBeEpPXAakoLWmnx cyecrsoBaHne reHeTNYEeCcKom CBA3U MexXay BewecTBaMn pa3yinyHbIX
KNaccoB;

pPacKpbiBaTb CYLLHOCTb OKMCNTENbHO-BOCCTAHOBUTESbHbLIX peakuuii NnoCcpeacTBOM
COCTaB/IEHNS 3MIEKTPOHHOro 6anaHca aTux peakuun;

NMpPOrHO3MpoBaTb CBOMCTBA BELLECTB B 3aBMCMMOCTU OT UX CTPOEHMSI, BO3SMOXHOCTHM
NPOTEKaHUS XMMUYECKMX NPEeBPALLEHNI B Pas/INYHbIX YC/TOBUSIX;

BbIUMCNATb OTHOCUTENbHYO MOMIEKYJISPHYIO U MOJIIPHYH MacChl BELLECTB, MAacCOBYIO A0S0
XMMUYECKOro 31eMeHTa rno opMyie COeaMHEHNs!, MacCoBYIO A0JII0 BELLECTBA B pacTBoOpe,
NPOBOAWTbL PACYEThI MO YPABHEHMIO XMMUUECKON peakuuu;



cobntogaTtb npasua NoNb30BaHMS XMMUYECKOM NOCYyAoM M nabopaTopHbiM 060pyaoBaHMEM,
a TakXXe npasuna obpalleHns C BelecTBaMn B COOTBETCTBMU C MHCTPYKLMSAMM MO
BbIMOJSIHEHMIO NabopPaTOPHbIX XMMUYECKMX OMbITOB MO MOJIYYEHUIO N COBMpPaHUMIO
razoobpasHbix BewecTs (aMMmMaka n yrnekucnoro rasa);

NpoBOAUTbL peakuun, NoATBepXAaloLmne KauyecTBEHHbI COCTaB pPas/INYHbIX BELLECTB:
pacrno3HaBaTb OMbITHbIM NMYTEM Xfopua-, 6pomua-, noama-, kapbonart-, pocdar-, cunmkaTt-,
cynbdaT-, rMApoKCUA-UOHbI, KATUOHbI aMMOHMUS U MOHbI U3YUYEHHbIX METassIoB,
NPUCYTCTBYHOLLUME B BOAHbIX pacTBOpax HEOPraHMYeCKUX BELLEecTB;

NPUMEHSTb OCHOBHbIE Onepauun MbICAUTENIbHOM AeATeNIbHOCTU — aHaIu3 N CUHTE3,
cpaBHeHune, 0606wweHne, cncrtemaTmMsaumio, BblBAeHWUE NPUUYMHHO-CNeACTBEHHbIX CBS3eN —
ANa N3y4YyeHUs CBOWCTB BELLECTB M XMMUUYECKMX peaKLWnii, eCTECTBEHHO-HaYu4Hble MeTOAbI
no3HaHus — HabnwaeHne, uamepeHue, MoAETMPOBaHME, SKCNEPUMEHT (peanbHbIi U
MbIC/IEHHBbIN).

TEMATUYECKOE NJIAHUPOBAHME

8 KJ1ACC
HanvenoBaume | KOJMYECTBO 4acoB
Ne /| pazienos n Tem | B K n JuiekTpoHHbIE (HudpoBbIE)
= p cer | ROHTPOIBHRBY HIPAKTHHECK | (5hya30BaTebHbIE pecypebl
NPOrpaMMmblI 0 ¢ padoThI ue padoTbl

Pa3nen 1. [lepBonayaibHble XMMHYECKHE TOHATHS

XUMUS — BaKHaAs

o0acThb
€CTECTBO3HAHHUS U bubsmorexa
1.1 N 5 2 IIOK https://m.edsoo0.ru/7f418
MPAKTHICCKOM
JeATEIILHOCTH 3fc
YeoBeKa
BemectBa u bubmmoreka
1.2 XUMHUYECKHE 15 1 LIOK https://m.edsoo.ru/7f418
peaxkuu 37/C
Hroro no pazneny 20

Paznen 2. Baxkueiilue npejacTaBuTe M Heopra

HHUYECCKHUX BCIIECCTB

B .
KI(/)I?(’:?IEI));)OI[ bubnunoreka
2.1 i 6 ITOK https://m.edsoo0.ru/7f418
[Tonsitue 06
37c
OKCHJIaX
Bonopoa.Ilonsitue bubnuoreka
2.2 0 KHCJIOTax | 8 1 LIOK https://m.edso0.ru/7f418
COMIIX 37c
Bona. PactBopsl. bubnmnoreka
2.3 [ousTHE 00 5 1 1 LIOK https://m.edsoo.ru/7f418
OCHOBAaHMSIX 37c
OCHOBHBIE KJIaCCHI bubnuoreka
2.4 HEOPraHUYECKIX 11 1 1 LIOK https://m.edsoo.ru/7f418
COCTMHEHMI 37c
Hroro no pazneny 30




Pa3nen 3. llepuoauyeckmii 3axoH u [lepuoanyeckas cucrema XuMu4eckux jiementon /1. U.
MenpaeseeBa. CtpoeHue aToM0B. XUMHU4YecKasi cBsi3b. OKUCINTETbHO-BOCCTAHOBUTEIbHbBIE

peakuuu
[Tepnoanueckuii
3aKOH U
gff;;iﬂqecmﬂ bubnmnoreka
3.1 7 IIOK https://m.edso0.ru/7f418
XUMHAYECKHX 37c
anemeHToB /[I. U. -
Meuneneena.
Crtpoenue atoma
XuMn4eckas
CBSI3b. bubmmoreka
3.2 OKHCIUTEIBHO- 8 1 LIOK https://m.edsoo.ru/7f418
BOCCTAaHOBUTEILH 37c
bl€ pEaAKINHU
bubnuoreka
HUroro no pasueny 15 LIOK https://m.edsoo.ru/7f418
37c
bubnmnoreka
PesepBHOE Bpems 3 LIOK https://m.edsoo.ru/7f418
3rc
OBIIEE KOJIMYECTBO
YACOBIIO 68 4 5
[MTPOTPAMME
9 KJ1IACC
HaumenoBauue | KOJIHYeCTBO 4acoB
Ne /n| pa3eon u Tem | B K n JeKTpoHHbIe (HU(pPOBHIE)
0 pasa cer OHTPOJBLHEI| llpakTHYECK 00pazoBaTelLHbIE PecypPebl
NMporpamMmbl 0 e padoThbI e padoThbl
Pa3nes 1. BenecTBO M XUMHYeCKHE PeaKIUH
[loBTOpEeHue u
yriayoneHue bubnmoreka
1.1 3HAHUI OCHOBHBIX | 5 1 LIOK https://m.edsoo.ru/7f41a
pas3nenoB Kypca 8 636
KJacca
OcHoBHbIE
3aKOHOMEPHOCTH bubmorexa
1.2 4 LIOK https://m.edsoo.ru/7f41a
XUMHYECKHUX 636
peakimit 650
DNEKTPOIUTHUECK
ast AUCCOIHAIIHS. bubnuorteka
1.3 XuMHuIeCKue 8 1 1 LIOK https://m.edsoo.ru/7f41a
peaxiuu B 636
pacTBopax
Htoro mno pazaeny 17




Pasznen 2. Hemera/bl M UX COeTUHEHUS

Ob6mas
XapaKTepUCTHKA BuGnnoreka
XAUMHAYCCKIX .
2.1 s everTon VIIA- 4 Ié[3(éK https://m.edsoo.ru/7f41a
TPYIIITEIL. —
T"anorensr
O6mas
e
22 | | ementon VIA- 6 LIOK https://m.edsoo.ru/7f41a
" 636
rpynmnbl. Cepa u eé
COCIMHEHUS
O6mas
XapaKTepUCTHKA
XUMHYECKHUX bubnunoreka
2.3 aeMeHTOB VA- 7 LIOK https://m.edsoo.ru/7f41a
rpynmsl. A3oT, 636
¢dhocdop u ux
COGIIMHEHUS
OO6mas
XapaKTepUCTHKA
XUMHAYECKHX bubnuorteka
2.4 aneMeHToB [VA- 8 LIOK https://m.edsoo.ru/7f41a
IPYIIIBL. YTIEPOX 636
Y KPEMHHH U UX
COCIMHEHUS
Hroro mo pazneny 25
Paszgen 3. Mera/Liibl M MX COeAMHEHUS
OO6mmue cBoiicTBa bubmorexa
3.1 m 4 LIOK https://m.edsoo.ru/7f41a
METaJIOB 636
Baxwneiime bubnunoreka
3.2 METaJUTbI i KX 16 LIOK https://m.edsoo.ru/7f41a
COETMHEHMUS 636
Hroro mo pa3neny 20
Paznen 4. Xumus u oKpyskawuas cpeia
BemectBa u bubnmoreka
4.1 | maTepHuaisl B 3 LIOK https://m.edsoo.ru/7f41a
JKM3HU YETTOBEKA 636
Hroro no pazneny 3
bubaunoreka
PesepBHOE BpeMst 3 LIOK https://m.edsoo.ru/7f41a
636
OBILIEE KOJIMYECTBO
YACOB I1O0 68
[MPOI'PAMME




NMOYPOYHOE NJIAHUPOBAHME

8 KJIACC
Ne n/m Tema ypoka Bcero DJICKTPOHHbIE HPPOBLIC
o0pa3oBaTe/bHbIE pecypchl
Jlara
4yacoB
[Ipenmer xumuu. Ponb
1 XUMUH B )KM3HU YejoBeKa. | 1 bubsmorexa
T ' LIOK https://m.edsoo.ru/ff0d210c
eJ1a 1 BeIleCcTBa
5 [Tonsarue o MmeTogax 1 bubnroreka
MO3HAHUA B XUMUU LIOK https://m.edsoo.ru/ff0d227e
[IpakTrueckas padora Ne
1 «IIpaBuna paGoThl B
3 1a00paTOpPUH U MPUEMBI 1 bubnmoreka
oOparieHus ¢ LIOK https://m.edsoo.ru/ff0d23dc
1ab0paTopHBIM
000pyI0BaHUEM
UYucThle BellecTBa U
4 cmecu. CriocoOsbl 1 Enbmzorexa
. IIOK https://m.edsoo.ru/ff0d26ca
paznenenus cMmecei
[IpakTtruueckas padora Ne
5 2 «Paznenenue cmeceit (Ha 1 bubnroreka
MpUMEpPEe OYNUCTKU LIOK https://m.edsoo.ru/ff0d28c8
IIOBapEHHOM COJIM)»
6 ATOMBI 1 MOJIEKYJIbI 1 bubmorexa
LIOK https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE JIIEMEHTHI.
7 3HaKku (CUMBOJIBI) 1 Enbmaoreia
LIOK https://m.edsoo.ru/ff0d2be8
XUMHYECKHX JIEMEHTOB
8 IIpocTsle U ci10kKHbBIE 1 bubnunoteka
BEIIeCTBA LIOK https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE 1 bubnuoreka
yUCHHE LIOK https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSAHCTBA
COCTaBa BEIIECTB.
10 Xumuueckas hpopmyra. 1 bubmorexa
B LIOK https://m.edsoo.ru/ff0d2eae
AJICHTHOCTH aTOMOB
XUMHUYECKHX JIEMEHTOB
OTHOCHTENIbHAS aTOMHAS
11 Macca. OTHOCUTeNbHAs 1 Blgﬁl/:](gelﬁl d f0d323
MOJIEKYJIIpHAs Macca a ps.//M.€cs00.1u €
MaccoBas nons
12 XUMHUYECKOT0 3JIEeMEHTa B | 1 bubsmorexa
LIOK https://m.edsoo.ru/ff0d350c
COCIMHEHUU
13 KonuuecTBo BemiecTna. 1 bubmmoreka
Mosb. MonsipHast Macca LIOK https://m.edsoo.ru/ff0d5230
14 duznyecKue u 1 bubnuoreka




XUMUYECKHE SIBJICHUS.
XUMHUUYECKask peaKLys

LIOK https://m.edsoo.ru/ff0d37fa

[TpusHaku u yciaoBus

Bubnuoreka

15 gggg;ﬁ%}lm XUMITTECIIX IIOK https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUS MACChI
16 BEIIECTB. XUMUYECKHUE bubmiorexa
LIOK https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brraucnenns KoJim4uecTBa,
17 Macchl BEIIECTBA 10 bubnuoreka
YPaBHEHHMAM XUMHUYECKUX LTOK https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanms
XUMHYECKHUX PEaKLU
18 T — bubnnoreka
T ———— LIOK https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 O600menue u bubnuoreka
cUCTEeMaTH3allus 3HAHUH LIOK https://m.edsoo.ru/ff0d40c4
Kontpoasnas padota Nel
20 o Tefae «BGIJ_II;CTBa u Bubmmorexa
ITOK https://m.edsoo.ru/ff0d4290
XUMUYECKHUE PEAKIIII
Boznyx — cmech ra3os.
21 Cocras Bo3ayxa. bubmmoreka
Kucnopox — ayieMeHT u ITOK https://m.edsoo.ru/ff0d448e
rpoctoe BemecTBo. O30H
duznyeckue u
XHMHUYECKHE CBONCTBA
22 KHCIopoa (peakiuu BH6HHOTeK.a
OKHCIICHE, [OPCHEE). LIOK https://m.edsoo.ru/ff0d4614
[TonsiTue 00 okcumax
Crioco0bI nosryueHus
23 KHCIIOpO/1a B JIaOOpaTOpuu bubnuoreka
Y TIPOMBILIUICHHOCTH. IHOK https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
Tennosoii a3 ekt
XUMHYECKOW PEAKIINH,
MTOHSTHE O
24 TEPMOXUMUYECKOM brbmiorexa
LIOK https://m.edsoo.ru/ff0d4790
ypaBHEHUH, 3K30- U
SHIOTEPMHUYECKHUX
peaxkuusax
Tonnuso (HedTh, yrois u
25 MeTaH). 3arpsi3HeHUE bubnmoreka
BO3/yXa, CIIOCOOBI €T0 LIOK https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILLECHUS
26 [MpakTuaeckas padora Ne Bubnnorexa

3 o teme «Ilonyuenue u
coOupaHue KUCIOPoa,

LIOK https://m.edsoo.ru/ff0d4ae2




HU3YUCHUC €TO CBOMCTB»

Bonopox — snemeHT

bubnmoreka

27 | MOCTOC BEMICCTBO. LIOK https://m.eds00.ru/ffod4ddo
Haxosxnenue B mpupoe
duznyveckue u
)8 XHMHUYECKHE CBOMCTBA bubnnoTeka
Bojiopoa. [lpumeHeHne LIOK https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
29 IlonsiTue 0 KHCIOTaX U bubmmorexa
COMAX LIOK https://m.edsoo.ru/ff0d50d2
30 CriocoOsI ToTydeHust bubnnoreka
BOJIOPO/Ia B 1ab0OpaTopuu LIOK https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padora No
31 4 o Teme «llomyuenue u bubnmoreka
coOupaHue BOJ0pOIa, [IOK https://m.edsoo.ru/ff0d4f42
HU3YYECHHUE €r0 CBOMCTBY
32 MounsipHblii 00BEM ra3oB. bubnuoreka
3akoH ABOraapo LIOK https://m.edsoo.ru/ff0d542e
Brrunciaenus oonéma,
KOJINYECTBA BEIIECTBA
33 rasa 1o €ro u3BeCTHOM bubmorexa
Y IHOK https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA WU
00BEMY
Borancnenus 00EMoB
| e
peaKl B, LTOK https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX
OTHOIIICHUH Ira30B
duznvecKue u
35 XMMHUYECKHUE CBOMCTBA Enbmaoreia
LIOK https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocTaB OCHOBaHUH. bubnuoreka
IousTHE 00 HHIUKATOPAX LIOK https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTes.
Hacrwimennnie u
37 HEHACBIILICHHBIE Enbmiorexa
- ITOK https://m.edsoo.ru/ff0d5b40
pacTBopsl. MaccoBast 107151
BEILIECTBA B pacTBOpE
[paktuyeckas pabora Ne
5 mo Teme
. «IIpurorosnenue EuGmotexa
PacTBopoB € . LIOK https://m.edsoo.ru/ff0d5eba
onpeenEHHON MacCOBOM
J10JIEW paCTBOPEHHOIO
BEIIIECTBAY
2 KOHTpOJIbIIzaH pabora Ne2 EuGmotexa
TIO TEME («EWACITOPOAL. LIOK https://m.edsoo.ru/ff0d6342
Bonopoa. Bona»
40 OKCHIBI: COCTAB, Bubnnorexa




KaccuuKanms,
HOMEHKJIATypa

LIOK https://m.edsoo.ru/ff0d664e

[ToryyeHune u XuMHUYECKHE
CBOMCTBA KUCIIOTHEIX,

bubGanoreka

41 OCHOBHBIX ¥ aM(OTEPHBIX IHOK https://m.edsoo.ru/ff0d664e
OKCHJIOB
OCHOBaHHUS: COCTaB,
42 T bubmmoreka
’ LIOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [Tonmyuenue u XuMHU4eCKue bubnuoreka
CBOMCTBa OCHOBaHUI IHOK https://m.edsoo.ru/ff0d67ca
Kucaotel: cocras,
44 KJIacCU(UKAIIHS bubsmorexa
’ LIOK https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
45 [Tonmyuenue u XuMu4ecKue bubnunoreka
CBOMCTBA KHCIIOT LIOK https://m.edsoo.ru/ff0dfee2
Conu (cpenuue):
46 HOMEHKJIATypa, CIIOCOOBI bubnuoreka
MOJTYYCHHS, XUMUUECKHIE LIOK https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTrueckas padora Ne
6. Pemenue
47 IKCIIEPUMEHTATbHBIX bubnuoreka
3a1a4 1o reme «OCHOBHBIE LIOK https://m.edso0.ru/00ad9b7c
KJIACChI HEOPTAaHHMUECKHUX
COEIMHEHUI
I'eneTnyeckas cBs3b
48 MEXy KJIaccaMu bubnunorexa
HEOPraHUYeCKUX LIOK https://m.edso0.ru/00ad9a50
COEIMHEHUN
49 O060061IeHne U bubmmoreka
CHCTEeMaTH3allKs 3HAHUI LIOK https://m.edsoo.ru/00ad9ch2
KonTponbhas pabota Ne3
50 1o Teme "OCHOBHbIE bubmmoreka
KJIaCChl HEOPTaHUIECKHUX ITOK https://m.edsoo.ru/00ad9ela
coequHEHnI"
[TepBbie TOMBITKH
Kaccu(puKanuu
51 XUMHUYECKUX DJIEMEHTOB Enbmzorexa
I ' LIOK https://m.edsoo.ru/00ad9ffa
OHSITHE O TPYIIax
CXOJHBIX 2JIEMEHTOB
[Tepuoauueckuii 3aK0H U
59 Ilepnonnueckas cucrema bubnuoreka
XMUMHUYECKHX 3JICMEHTOB LIOK https://m.edsoo.ru/00ada52c
. . MenneneeBa
53 [Tepuonpl, rpymisl, bubnuoreka
MOATPYIIIBI LIOK https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB bubnuoreka

ATOMHBIX AOCP. H3oTomnsl

LIOK https://m.edsoo.ru/00ada342




CrtpoeHue 3J1eKTPOHHBIX
000JI04EeK aTOMOB
55 SICMEHTOB 1 bubnuoreka
. LIOK https://m.edsoo.ru/00ada6bc
[eproanyaeckoit CUCTEMBI
. . MenneneeBa
XapakTepUCTHKa
XUMHUYECKOI0 JIEMEHTa
56 10 €0 IT0JIOKEHUIO B 1 bubimorexa
. LIOK https://m.edsoo.ru/00ada824
[lepuoanueckoii cucteme
. . MeHnneneesa
3HaveHue
[Tepuoauueckoro 3akoHa
57 JUIS Pa3sBUTHS HAYKU U 1 Bubnnorexa
npaktuku. J1. U. LIOK https://m.edsoo.ru/00ada96e
MeHnneneeB — y4éHBIN,
MeJaror U rpaxkIaHuH
8 | avouon mmmeecn |1 Bufimioreia
LIOK https://m.edsoo.ru/00adaab8
AIIEMEHTOB
59 Honnast xumudeckast 1 bubnmnoreka
CBSI3b LIOK https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas 1 bubmmorexa
XUMUYECKasl CBS3b LIOK https://m.edsoo.ru/00adaab8
61 KoBanenTnas HemossipHas 1 bubnuoreka
XUMHYECKasl CBSI3b LTOK https://m.edsoo.ru/00adaab9
62 C 1 bubmmoreka
TCIICHb OKUCIICHHA LIOK https://m.edso0.ru/00adae28
OxucauTensHo-
63 BOCCTaHOBUTEIIbHBIE 1 brbmmorexa
LIOK https://m.edso0.ru/00adb076
peaxkuun
64 Oxkucnurenu u 1 bubnuoreka
BOCCTaHOBHTEIIN LIOK https://m.edsoo.ru/00adb076
Kontponbnas padota Ned
65 o teme «CTpoeHue 1 bubmmoreka
aToma. XUMHUYECKas ITOK https://m.edsoo.ru/00adb486
CBSI3b)»
66 O600meHue u 1 bubnuoreka
CUCTeMAaTH3aIHs 3HAHUT LIOK https://m.edsoo.ru/00adb33c
67 O06006mIeHne u 1 bubmmoreka
CHUCTEeMaTH3allKs 3HAHUI LIOK https://m.edsoo.ru/00ad9ch2
68 O06001enHue u 1 bubnuoreka
cUCTEeMaTH3allus 3HAHUH LIOK https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HYACOB 68
1O ITIPOI'PAMME

9 KJ1IACC




Ne i/

Tema ypoka

Bcero

Jara

DJIeKTpOHHbBIE HH(POBbIE
o0pa3oBaTe/bHbIE PeCypChl




[Tepuoanueckuit
3aKOH.
[Tepuoanueckas
CHCTEMa XUMUYCCKHX
anemenTtoB Jl. WM.
MeHneneesa

bubnmnorexa
LIOK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
XUMHYECKHUX
3JIEMEHTOB NEPBBIX
TpEX MEPUOIOB

bubnnorexa
LIOK https://m.edsoo.ru/00adb6b6

Knaccudukamnms n
HOMEHKJIATypa
HEOPraHMYECKuX
BELIECTB

bubnnorexa
LIOK https://m.edsoo.ru/00adb7e2

Bunbl xumunyeckon
CBA3U U THUIIBI
KPUCTAJNINYECKUX
pemeToK

bubnnorexa
ITOK https://m.edsoo.ru/00adbac6

KonTponbHas padora
Nel mo teme
«IloBTOpeHue n
yriryOjaeHue 3HaHui
OCHOBHBIX pa3/esioB
Kypca 8 Kiaccay

Knaccudukanms
XUMHYECKHX PeaKIuit
110 pa3JINYHbIM
MIpU3HAKAM

bubnnorexa
LTOK https://m.edsoo.ru/00adbch0

[TonsiTue o ckopocTu
XUMHYSCKOMN
peakuuu. [lonsitue o
TOMOT'E€HHBIX U
reTepOreHHBIX
peaKnusix

bubnuorexa
IIOK https://m.edsoo.ru/00adbe9a

IlonsTHe O
XHUMHUYECKOM
PaBHOBECHH.
@DaKTOpPHI, BIUSIOLINE
Ha CKOPOCTh
XUMHUYECKOU pEaKLIUU
M TIOJIOKECHHE
XHUMHYECKOT 0
paBHOBECHS

Bubnnoreka
ITOK https://m.edsoo.ru/00adc28c

OKHUCIATEHLHO-
BOCCTAaHOBUTEJIHLHBIE
peaxkuuu

bubmmorexa
LIOK https://m.edsoo.ru/00adcade

10

Teopust
AIEKTPOJUTUYECKON
JUCCOLMALUH.

bubnnorexa
IIOK https://m.edso00.ru/00adcd68




CusibHBbIE U cJ1a0bIe
DJIEKTPOJIATHL

11

HNonHble ypaBHEHUS
peakimit

bubnnorexa
LIOK https://m.edsoo.ru/00add448

12

XUMHUYECKHE
CBOMCTBA KUCIIOT U
OCHOBAHHI B CBETE
npeacTaBiIeHU 00
JNEKTPOJIUTUYECKOU
JICCOITHAITAHN

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

13

XuMHU4YECKHe
CBOICTBA COJICH B
CBETE MPECTaBICHUI
00
AIEKTPOJIUTUYECKON
JUCCOLMalUn

bubnmoreka
ITOK https://m.edsoo.ru/00add8b2

14

[Tonsartue o ruapoan3e
coen

bubnnoreka
IIOK https://m.edsoo.ru/00add9d4

15

O060061IEHNE U
CUCTEMATH3ALINA
3HAHUU

bubnunorexa
LIOK https://m.edsoo.ru/00addd12

16

[IpakTrueckas paborta
Ne 1. «Pemenue
3KCHepI/IMeHTaJIbeIX
3a71a4»

bubmnoreka
LIOK https://m.edsoo.ru/00addbfa

17

KonTponbhas pabora
No2 o Teme
«DNEKTPOIUTHYECKAS
JICCOTIHAITHSI.
XUMHUYECKUE
peakuuu B
pacTBoOpax»

bubnmorexa
LIOK https://m.edsoo.ru/00addecO

18

O6as
XapaKTEePUCTHKA
raJIoreHoOB.
XUMHUYECKHE
CBOICTBa Ha IpUMEpE
xJjiopa

bubnnorexa
LIOK https://m.edsoo.ru/00addfe2

19

XI0pOBOAOPOI.
ConsiHas Kucnora,
XUMHUYCCKUEC
CBOMCTBA, MOTy4YEHUE,
IIPUMEHEHNE

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

20

[IpakTrueckas padora
Ne 2 no Teme
«[TomyuyeHue cosstHOM
KHUCJIOThI, U3yYEHUE
€€ CBOMCTB»

Bubnnoreka
LIOK https://m.edsoo.ru/00ade348

21

Brruncnenus mo

bubnuoreka




YpaBHEHUSAM
XHUMHUYECKHX
pEaAKIHNiA, €CITU OAUH
W3 pEeareHToB JaH B
HU30BITKE

IIOK https://m.edso0.ru/00ade488

22

OO1as
XapaKTePUCTHKA
3eMeHTOB VIA-

IpYIIIbI

Bbubnnorexa
IIOK https://m.edsoo.ru/00ade64a

23

ANIOTpOIHBIE
MOTH(UKAIIIHU CEPHIL.
Haxoxnenue cepsl u
e€ CoeIMHCHUM B
MPpUPO/IE.
XUMHJecKne
CBOMCTBA CEPBI

bubnnorexa
LIOK https://m.edsoo.ru/00ade64a

24

CepoBoaopon,
CTpPOCHHE,
dbuznveckue u
XUMHUYCCKHUEC
CBOICTBa

bubnunorexa
ITOK https://m.edsoo.ru/00ade802

25

Oxcuppl cepsl.
Cepnas KucioTa,
¢busnveckne u
XUMUAYECKHE
CBOMCTBA,
MIpUMEHEHHE

bubnunorexa
IIOK https://m.edsoo.ru/00adea28

26

XUMHUUECKUE
peaKIny, JIeKaIIue B
OCHOBE
MIPOMBIIUICHHOTO
crioco0a MoTy4eHHs
CEpPHOM KHUCIIOTBHI.
XHUMHUUECKOE
3arpsi3HCHUEC
OKpYKAroIIeH cpebl
COCJIMHEHUSIMU CEPhI

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

27

Brraucnenue
MacCOBOU JTI0JIH
BBIXO/1a MPOAYKTA
peakiumn

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

28

OOmras
XapaKTepUCTHKA
31eMeHToB VA-
rpynmnsl. A3oT,
pacmpocTpaHeHHe B
npupoje, pusnueckue]
Y XUMHUYECKHE
CBOMCTBa

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

29

AMMHaK, ero

Bubnuoreka




¢busnveckne u
XMUMUYECKHE
CBOMCTBA, ITOJy4EHUE
U IPUMEHEHUE

LIOK https://m.edsoo.ru/00adf004

30

[IpakTraeckas paborta
Ne 3 mo teme
«ITonmyuenue
aMMHaKa, U3y4eHHe
€ro CBOMCTB»

bubnnorexa
LIOK https://m.edsoo.ru/00adf180

31

A3oTHas KACJI0Ta, €€
¢busnyeckue u
XAUMUYECKHE
CBOIiCTBa

bubnnorexa
LIOK https://m.edsoo.ru/00adf306

32

Hcnonn3oBanue
HUTPATOB U COJIEH
aMMOHHS B KQUCCTBE
MUHEPaTbHBIX
y100peHuH.
XuMudeckoe
3arpsi3HEHUE
OKpY>Karolleu cpeibl
COCIMHCHUSIMM a30Ta

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

33

dochop. Oxcnn
docdopa (V) u
(dbocdopHas kucnora,
¢busnveckne u
XUMHYECKHUE
CBOMCTBA, ITOJy4EHUE

Bubmnoreka
LIOK https://m.edsoo.ru/00adf68a

34

Hcnons3oBanue
¢docdaToB B KauecTBe
MHHEPATBHBIX
yI0OpeHUH.
3arpsizHeHue
MIPUPOHOM CpeIbl
dbocharamu

bubmmorexa
IIOK https://m.edsoo.ru/00adfc20

35

VYrnepon,
pacmpocTpaHeHHe B
npupoze, pusnueckue]
U XUMHNYECKHUEC
CBOMCTBa

bubnuorexa
IIOK https://m.edsoo.ru/00adfd9c

36

Oxcuppl yraepoza, ux
dbuzmveckue u
XUMUAYECKHE
CBOMCTBA.
DKOJIOTHYECKHe
POOJIeMBI,
CBSI3aHHBIE C OKCUIOM
yraepona (IV)

bubmmorexa
LIOK https://m.edsoo.ru/00adfebe

37

YroapHas KuciaoTa u
eé conn

bubnuoreka
LIOK https://m.edsoo.ru/00ae006¢




38

[IpakTrueckas pabora
Ne 4 o Teme
"Ilonyuenue
YIJIEKUCIIOrO rasa.
KauectBennas
peakuus Ha
KkapOoHaT-1oH"

bubnnorexa
IIOK https://m.edsoo.ru/00ae027e

39

ITepBoHayanbHbIC
IIOHATHS 00
OpPraHUYECKUX
BEIIECTBaX KaK O
COCIUHCHUIX

yrjiepoaa

bubnunotexa
LIOK https://m.edsoo.ru/00ae054e

40

Kpemnwii u ero
COCIUHEHUS

bubmmorexa
IIOK https://m.eds00.ru/00ae080a

41

[pakTuyeckas pabota)
Ne 5. Pemenue
AKCIIEPUMEHTAIBHBIX
3aJ1a4 [0 TEME
«Baxueiimine
HEMeETAaJIbl U UX
COCAUHCHUS )

bubnunorexa
IIOK https://m.edsoo.ru/00ae0bf2

42

KonTponbnas paborta
Ne3 o Teme
«Baxwueimme
HEeMeTaJlIbl ¥ UX
COCTUHEHMS

bubnnorexa
LIOK https://m.edsoo.ru/00ae0el8

43

Oo6mas
XapaKTepUCTHKA
XUMHUYECKHX
DJIEMEHTOB —
METaJIIOB.
MeTtayundeckas CBA3H
H MeTaJlJIndecKast
KpUCTAITTYECKAs
peléTKa.
dusnyeckue
CBOMCTBa METAJIIOB

bubnnorexa
ITOK https://m.eds00.ru/00ae103e

44

XUMHUYECKUE
CBOWCTBA METAJLIOB.
DIIEKTPOXUMUYECKUI
PsI HAIIPSIKECHU N
METaJJIOB

bubmmorexa
LIOK https://m.eds00.ru/00ael156

45

OO0mue cnocoonl
MOJIy4EHUS! METAJLJIOB.
CnaBbl.
Brraucnenus mo
YpaBHEHUSM
XUMHUYECKHX

pEeaKLUii, €CIIU OAUH

bubnunorexa
LIOK https://m.eds00.ru/00ael156




U3 pearcHTOB

COZIEPIKUT IIPUMECH
46 [TonsiTHe 0 KOPPO3UHU bubnmnoreka
METAJLIOB ITOK https://m.eds00.ru/00ae1278
47 [[lenouHbIE METAILITBI brbmmorexa
LIOK https://m.edso0.ru/00ae14b2
O
48 mlj:[c;(f[lfélfnm HaTpHs Enbmiorexa
IIOK https://m.eds00.ru/00ae14b2
1 KaJ1usda
19| verams i n BuGiorera
. LTOK https://m.edsoo.ru/00ae15e8
Maramnumu
50 Baxuneiimme bubnnorexa
COCIMHECHUS KaIbLIHS IHOK https://m.edsoo.ru/00ae15e8
O06o0mmeHue u
51 CHUCTEMAaTH3aIII
3HAHUM
ZKECTKOCTH BOJEI U
52 CIOCOOHI €€ buOIHoTeKa
LIOK https://m.eds00.ru/00ae1886
yCTpaHEHUsI
[IpakTrueckas pabora
53 ?,\r}if H(I)( TeMe bubnuoreka
CCTKOCTL BOARIH IIOK https://m.edsoo.ru/00aelae8
METOBI €&
ycTpaHeHus"
. bubnnorexa
o4 AmommHii LIOK https://m.edsoo.ru/00aelc64
Am
55 CBO?S:F[EEI({)I;(ISHJIZL u brbmiorexa
LIOK https://m.edsoo.ru/00aelc64
THJIPOKCHIA
56 Keeso bubnnorexa
LIOK https://m.eds00.ru/00ae1d86
Oxcupl, THAPOKCUIBI Ebamorexa
57 u com xenesa (1) IHOK https://m.edsoo.ru/00ae35e6
xenesa (I11)
O600meHue u
58 cucTEMaTHU3aINA
3HaHUH
[IpakTrueckas paborta
Ne 7. Pemenne
OKCIICPUMCHTAJIbHBIX Bu 6JII/IOTCK3.
59 378 1O TEME LIOK https://m.edsoo.ru/00ae3de8
«Baxueiininie
METaJUIbI U UX
COCTUHECHHUSI»
60 Beruucnenus mo bubnnorexa

YPaBHEHUSIM

XUMHYCCKUX

LIOK https://m.edsoo.ru/00ae1750




PEAKLHNIA, €CITU OAUH
W3 PEareHTOB JaH B
n30BITKE WIIN
COAEPKUT ITPUMECH.
Breraucienns
MacCOBOU 101U
BBIXO/1a IPOJIYKTA
peakiuu

61

O00061IEHNE U
CHCTEMATH3ALINS
3HaHWI

62

Kontpoinbnas pabota
Ned o reme
«Baxwneiiume
METaJUTBI U UX
COCIUHEHMUS»

63

BemecTBa n
MaTCpI/IaJIBI B
OBCEIHEBHOMN KU3HU
yeJIoBeKa

Bubnnoreka
ITOK https://m.eds00.ru/00ae3f50

64

XUMHYECKOE
3arpsi3HEHUE
OKPY’KaIOIIEH Cpe bl

bubnnorexa
ITOK https://m.eds00.ru/00ae4270

65

Ponp xumuu B
pelieHun
9KOJIOTHYECKUX
pobiemM

bubnnoreka
LIOK https://m.eds00.ru/00ae4270

66

O00061IEHNE U
CHCTEMATH3ALINS
3HAHUU

bubnnorexa
LIOK https://m.edso0.ru/00ae0d0a

67

O060011EeHNE U
CHCTEMATH3ALINS
3HaHWI

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

68

O060011eHNE U
CUCTCMaTHU3aluA
3HAHUU

bubnnoreka
LIOK https://m.edsoo.ru/00ad9ch2

OBILIEE KOJIMYECTBO
YACOB IIO I[TPOI'PAMME

68

YYEBHO-METOANYECKOE OBECNEYEHVE OBPA30OBATEJIbHOIO NPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUAJIbI A/11 YYEHUKA

Xnmuns. 8 knacc: yyeb. ans obuweobpasoBaTenbHbiX yupexaeHuit / O.C. NabpunensH. - 3-e
n3g., ctpeotmn. - M.: poda, 2022. - 286 c.

Xnmuns. knacc: yyeb. ana obweobpasoBaTtenbHbix yupexaeHnuii / O.C. NabpuensH. - 3-e n3a.,
cTpeotun. - M.: poda, 2022. - 288 c.



METOAMNYECKUE MATEPWUAJbI ANA YYUTENA
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1. Nabpuensn O. C., BockoborHnkoBa H. ., AwykosBa A. B. HacTtonbHas KHUra yumtens.
Xumusda. 8 kn.: Metoanyeckoe nocobue. - M.: [poda, 2021.

2. Fabpuensan O. C., AwykoBa A. B. TeTpaab Ana nabopaToOpHbIX OMbITOB U NPaKTUYECKUX
paboT. 8 kn. K yuebHuky O. C. NabpuensHa «Xumumsa. 8 knacc». M.: Apoda, 2022.
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4. labpuensH, O. C. MeToamnueckoe nocobume kK yuebHuky O. C. NabpuensHa «Xmmus». 9
knacc / O. C. NabpuenssH. — M. : Opoda, 2021. — 108.

5. XuMung : TexHonornyeckue kaptbl K yyebHuky O. C. NabpuensHa «Xumus. 8 kiace» :
mMeTogmueckoe nocobue / J1. U. AcaHoBa. — M. : [poda, 2020

6. XuMuns : TexHonornyeckue kaptbl K ydebHmnky O. C. NabpuensHa «Xumusa. 9 knacc» :
MeToamnyeckoe nocobue / J1. N. AcaHoBa. — M. : lpoda, 2018

7. Xumuns. 8 kn.: KOHTponbHbie U NpoBepoyHble paboTbl K yuebHuky O. C. NabpuensHa
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OaHHblEe

LUNDPPOBbBIE OBPA3OBATEJIbHbIE PECYPCbl N PECYPCbl CETU UHTEPHET

BeeautepaHHbliehttp://www.chemnet.ru MNazerta «Xumusa» n cant gnga yuntens «d may Ha
YPOK XUMUUN>»

http://him.1lseptember.ru EanHas konnekumns LLJOP: MNMpegMeTHasa Konnekums «Xmmmsa»
http://school-collection.edu.ru/collection/chemistry EcTecTBEHHO-Hayu4Hble 3KCNEPUMEHTHI:
xnmusa. Konnekuuns Poccuinckoro obuweobpasoBaTtenbHOro noprania
http://experiment.edu.ru ANXUMUK: cant J1.10. Annkbeposoii

http://www alhimik.ru Bcepoccuinckas onnMmnumaga WKOJbHUKOB N0 XMMUN
http://chem.rusolymp.ru OpraHnyeckas XMMus: 3NEeKTPOHHbIN YUebHUK ANs cpeaHen WKOobI
http://www.chemistry.ssu.samara.ru OCHOBbl XMUMUMN: SNEKTPOHHbIN YYEOHUK

http://www hemi.nsu.ru OTKpbITbIN KONAeaAX: XMMus

http://www.chemistry.ru luctaHumMoHHas onmMnmaga no XMMmnm: TeIeKOMMYHUKaLMOHHbIN
obpasoBaTesnbHblli MPOeKT
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