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MOACHUTE/IbHAA 3AMNMUNCKA

Mporpamma rno XMMuUn Ha ypoBHe 0CHOBHOro obuiero obpasosBaHMA COCTaBeHa Ha ocHoBe TpeboBaHuUiA
K pe3y/nbTaTaM OCBOEHUSI OCHOBHOW 06pa3oBaTesibHOM NPOrpamMmmbl OCHOBHOTO 06L1ero obpasoBaHus,
npeacTtasneHHbix B PrOC 000, a TaK}Ke Ha ocHoBe deaepanbHOM paboyeit NPorpaMmbl BOCIUTAHUA U C
YUYETOM KOHLEMUMM NpenoaasaHma yuebHoro npegmera «Xumma» B 06pa3oBaTesibHbIX OpraHmn3aLmax
Poccuiickoin denepauum.

Mporpamma no xMmun AaéT npeacraBaeHue o Lensx, obwen ctpaternm obyyeHms, BOCIUTAHUA U
pa3BuTMA obydatolmxca cpeactsamm yyebHoro npeamera, ycTaHaBAMBaeT 0b6a3aTeibHOe NpeaMeTHoe
copepkaHue, npeaycMaTpmUBaeT pacnpeseieHme ero no Kaaccam u CTPYKTypupoBaHuMe No pasgenam u
TeMaM Nporpammbl Mo XMMUM, onpeaenaeT KoJIMYEeCTBEHHbIE N KaYeCTBEHHbIE XapaKTEPUCTUKM
coaepyKaHus, PEKOMeHAyeMyo NocAeA0BaTeIbHOCTb U3YYEHMA XUMUN C YHETOM MeXNPeaMETHbIX U
BHYTPUNPEAMETHbIX CBA3EMN, IOTMKM Yy4ebHOro npouecca, BO3pacTHbIX 0CObeHHOCTel obyyatowmxcs,
onpeaenser BO3MOXHOCTM NpeameTa AN1a peannsaumm TpeboBaHU K pesynbTaTam OCBOEHWSA OCHOBHOWM
obpa3oBaTesibHOM NPOrpaMmbl Ha YPOBHE OCHOBHOIO 06Lero o6pasoBaHus, a TakKe TpeboBaHWI K
pes3y/ibTaTam 0by4YeHUs XMMUKN Ha YPOBHE Leseil U3ydeHns npegmeTa U OCHOBHbIX BULOB y4ebHo-
Nno3HaBaTe/IbHOM AeATeNbHOCTU 06y4YaloLLEroCA MO OCBOEHMUIO YY4EBHOro coaepKaHus.

3HaHME XMMWUK CIYKUT OCHOBOW A58 GOPMUPOBAHNSA MUPOBO33PEHMA 0BYyYaloLLEerocs, ero
npeACTaBAEHUA O MaTEPUAZIbBHOM EANHCTBE MUPA, BaXKHYHO POJib UrpatoT GopMupyemble XMmmein
npeAcTaBAEHNA O B3aMMONPEBPALLEHUAX SHEPTUM N 06 3BOIIOLMMN BELLECTB B MPUPOAE, O NYTAX
peleHus rnobanbHbix Npobaem ycToMYMBOro pa3BMTUA YE10BEYECTBA — CbipbeBOM, SHEPreTUYECKO,
NULEBOI N 3KoNOrMYecKon 6e3onacHoCTH, Npobaem 34paBoOOXPaHEHUS.

N3yueHne xummu:

CNocobCTBYET peannsaum BOSMOXHOCTEN AN CAaMOPa3BUTUA U GOPMUPOBAHUA KybTYPbl IMYHOCTH, eé
obuwen n GyHKLUMOHANbHOM rPamoTHOCTH;

BHOCUT BKNag B8 GOPMUPOBaAHME MbILLIEHUA U TBOPYECKUX CNOCOBHOCTEN 0byYatoLLMXCs, HAaBbIKOB UX
CaMOCTOATE/IbHOM y4eBbHOMN AeATeIbHOCTM, SKCMEPUMEHTA/IbHbIX M UCCeA0BaTEIbCKUX YMEHWIA,
HeobX0AMMbIX KaK B NOBCEAHEBHOW XU3HK, TaK 1 B NPOdeCcCUOHANbHOM AeATeNbHOCTY;

3HAKOMMUT CO CNeundrKoi HayyHOro MbllWIEHMA, 3aKNa4bIBAaET OCHOBbI Lie/IOCTHOrO B3rNs4a Ha
eAMHCTBO NPUPOAbl N YesI0BEKa, ABAAETCA OTBETCTBEHHbIM 3Tanom B GOpPMMPOBAHUMN eCTECTBEHHO-
Hay4yHOM rPaMOTHOCTM ObyYatOLLUXCS;

CI'IOCO6CTBY€T ¢OpMI/IpOBaHMIO LEHHOCTHOIO OTHOWEHNA K eCTeCTBEHHO-HAY4YHbIM 3HaHNAM, K npupoae,
K 4enoBeky, BHOCUT CBOM BKNa4 B aKO/10rn4yecKoe o6pa3OBaHme o6yqarom,v1xcn.

[aHHble HanpaBieHUs B 0b6y4eHNn XMMnn obecneymBatoTca cneumdUKom cogeprkaHna yuebHoro
npegmeTa, KOTOPbI ABASETCA NegarorMyeckm afaanTMPOBaHHbIM OTpaXKeHnem 6a30B0OIM HAYKW XMMKUK Ha
onpeaenéHHOM 3Tane eé pasBuTmA.

Kypc XMMnn Ha ypoBHe OCHOBHOrO 061 ero o6pasoBaHMA OPUEHTMPOBAH Ha OCBOEHME 0bByYatoLWMMmCA
cMCTeMbl NepBOHaYaIbHbIX MOHATUI XMMUU, OCHOB HEOPraHMYECKOWM XMMUKN U HEKOTOPbIX OTAEAbHbIX
3HAYMMbIX NOHATUI OPraHNYECKON XUMUMU.



CTpyKTypa cogeprKaHma Nporpammbl No XMmumn chopmmnpoBaHa Ha OCHOBE CUCTEMHOIO NOAX0A4a K eé
nsyyeHuto. CofeprkaHune CKNAaAbIBAETCA U3 CUCTEMbI MOHATUIN O XMMUYECKOM 3/1IeMEeHTe 1 BeLLEecTBe U
CUCTEMbI NOHATUIN O XMMUYECKOI peakuun. Obe 3T cucTeMbl CTPYKTYPHO OPraHM30BaHbl N0 NPUHLMNY
nocseA0BaTeIbHOrO Pa3BUTUA 3HAHMI Ha OCHOBE TEOPETUYECKUX NPeACTaBAeHUIA Pa3HOro YPOBHS:

— aTOMHO-MOIEKYNAPHOrO Y4eHMA KaK OCHOBbI BCErO eCTeCTBO3HaHUS;
— MNepunoanyeckoro 3akoHa . N. MeHgeneesa Kak OCHOBHOIO 3aKOHa XMMUU;
— YYEHUA 0 CTPOEHMM aTOMa U XMMMUYECKOM CBA3K;

— NpeacTaBAeHU 06 31EKTPOSIMTUYECKON AMCCOLMALMM BELLECTB B PaCTBOPAX.

TeopeTnyeckne 3HaHMA PacCMATPMBAOTCA HA OCHOBE SMMNMUPUYECKM NOJTYYEHHbIX M OCMbICNEHHbIX
d)aI-(TOB, pa3BnBaOTCA NocCien0BaTes/ibHO OT O4HOTO YPOBHA K APYromMmy, BbINONTHAA d)YHKLI,MM 06bACHEHMS
M NPOrHo3npoBaHnA CBOWCTB, CTpoeHnAa n BO3MOHOCTEM NPaKTU4YeCKOro NpuMmeHeHnAa n nonyyvyeHnA
n3ydyaembiXx BeW,eCTB.

OcBoeHKe NporpaMmbl MO XMMMK cnocobcTByeT GopMUPOBAHUIO NPEACTABAEHUA O XMMUYECKOM
COCTaBAAOLWEN HaY4HOM KapTUHbI MMpPa B JIOTUKE €€ CUCTEMHOM NPUPOoAbl, LLEHHOCTHOIO OTHOLLEHMA K
Hay4HOMY 3HAHUIO U MeTO4aM NO3HaHUA B HayKe. M3yyeHne XMmnm nponcxoanuT ¢ NpuBAE4YEHNEM
3HaHWUI U3 paHee M3yYeHHbIX y4ebHbIX NpeameToB: « OKpyrKaloLWwmnin mmp», «bruonorusa. 5-7 Knaccbi» u
«®Pusmka. 7 Knacey.

Mpu N3y4eHUn XMMnmn nponcxoamT GopMMUPOBaHME 3HAHNII OCHOB XMMMNYECKOM HayKKU Kak obnactu
COBPEMEHHOIO eCTeCTBO3HAHMA, MPaKTUYECKOM AeATENbHOCTM YENOBEKA U KaK O4HOMO M3 KOMMNOHEHTOB
MWPOBOW KyNbTypbl. 3aga4a y4ebHOro npegmeTta COCTOUT B POPMUPOBAHUM CUCTEMbI XMMUYECKMX
3HaHWUI — BaXKHeMLWMX GAKTOB, MOHATUIA, 3aKOHOB U TEOPETUYECKUX NOSIOXKEHWNIN, AOCTYMHbIX
0606LWeHN MMPOBO33PEHYECKOTO XapaKTepa, A3blKa HayKM, B NPUOBLLEHNN K HAayYHbIM METO4aM
NO3HaHMA NPU U3YYEHNU BELLLECTB U XUMUUYECKUX pPeakumii, B GOpMUPOBAHUN U PAa3BUTUN
No3HaBaTe/ibHbIX YMEHWUIN U UX NPUMEHEHUN B y4ebOHO-NO3HaBaTeIbHOM N y4ebHO-MCcCcnef0BaTENbCKON
OeATeNbHOCTU, OCBOEHUM NpaBua 6esonacHoro obpalleHus ¢ BeLecTBamm B NOBCEAHEBHOM KUSHM.

MpY U3y4eHUN XMMUU Ha YPOBHE OCHOBHOTO 06LLLero 06pa3oBaHNA BaXKHOE 3HaYeHUe Npuobpenm Takne
Lenmn, Kak:

— bopMmnpOBaHNE NHTENIEKTYa/IbHO Pa3BUTOM JIMYHOCTM, FOTOBOM K CAaMo0bpa3oBaHmIo,
COTPYAHMYECTBY, CAMOCTOATE/IbHOMY NMPUHATUIO PELEHUI, CNOCOBHOM aganTMpPoBaTbCA K BbICTPO
MEHSAOLWMMCA YCNOBUAM KU3HMU;

— Hanpag/ieHHOCTb 06yYeHMA Ha cucTemaTuyeckoe npuoblieHmne obydatoLmMxca K CaMoCToATEIbHOM
NnosHaBaTe/IbHOW AeATeNbHOCTU, HayYHbIM METoAamM NO3HaHWUA, POPMUPYIOLLIUM MOTUBALUIO U
pa3BUTME CNOCOBHOCTEN K XUMUU;

— obecneyeHne ycnoBui, CNOCOHCTBYIOLLMX NPUOBPETEHNIO 06YYaKOLLMMNCA ONbITa PasHOObpasHo
AeATeNIbHOCTU, MO3HAHWUA M CAaMOMO3HAHMSA, KOYEBbIX HAaBbIKOB (KNOYEBbIX KOMMNETEHUMIA), UMEeroLLUX
YHMBepCca/ibHOe 3HaYeHMe AN Pas/INYHbIX BUAOB AeATeIbHOCTY;

— dopmupoBaHue obLLelt GyHKLNMOHANBbHOM U eCTeCTBEHHO-HAaYYHOM rPaMOTHOCTU, B TOM YUC/Ie YMEHUN
06BACHATbL U OLLEHUBATH ABJIEHNA OKPYXKAIOLWLErO MMPA, UCNO/b3YA 3HAHMA U ONbIT, MOlYYEHHbIE NPU



N3YUYEHUN XUMWKU, NPUMEHSATb UX NPU peLleHnn Npobaiem B NOBCEAHEBHOMN U3HU U TPYA0BOM
AeATeNbHOCTH;

— popmupoBaHMe y 0byYatoLLMXCA TYMaHUCTUYECKMX OTHOLEHMIA, MOHUMAHMA LLEHHOCTU XMMMUYECKUX
3HaHWUI ANs BbIpabOTKM 3KONOTMUYECKM LenecoobpasHoro noBeaeHns B 6bITy U TPYA0BOW AeATEeNbHOCTU
B LLeNIAX COXPaHEeHUs1 CBOEro 340p0BbA U OKPYXKatoLLel NPUpoaHON cpeabl;

— pasBUTME MOTUBALMKN K 0OYUYEHMIO, CMOCOBHOCTEN K CAMOKOHTPO/IH0 M CAMOBOCMMUTAHUIO Ha OCHOBE
YCBOEHMS 06LLLeYeI0BEYECKUX LLEHHOCTEN, TOTOBHOCTU K 0CO3HAHHOMY Bblbopy npoduna un
HanpaB/IeHHOCTU AanbHelWwero obyyeHus.

Ob6uee YMCI0 HacoB, OTBEAEHHbIX A8 U3YYEeHUA XMMUKN Ha YPOBHE OCHOBHOrO 06Lero obpasoBaHus,
coctasnsieT 136 yacos: B 8 knacce — 68 yacos (2 yaca B Hegento), B 9 Knacce — 68 yacos (2 yaca B
Heaento).



COOEPHKAHUNE OBYYEHUA

8 K/TACC
MepBoHavasibHble XMMUYECKME MOHATUA

MpeameTt Xumnmn. Ponb XuMmmnu B XXMU3HU YenoBeKa. XMMKUA B CUCTeme HayK. Tena u BewecTsa.
®usnyeckme ceoincTa BelLecTB. ArperaTHoe coCTosiHMe BelecTs. [OHATUE O MeToAax NO3HAHWUA B
XMMUK. YncTble BelecTBa n cmeck. Cnocobbl pasaeneHns cmecei.

ATOMbI U MOIEKYIbl. XMMUYECKMEe 3NeMEHTbl. CUMBOIbI XMMUYECKMX 31eMEHTOB. MpoCTbie U CAOMKHbIe
BeLlecTBa. ATOMHO-MO/IEKYIipPHOE yyeHue.

Xummyeckan ¢opmyna. BaneHTHOCTb aTOMOB XMMUYECKMX 3/1eMEHTOB. 3aKOH MNOCTOAHCTBA COCTaBa
BewecTs. OTHOCUTENbHAsA aToOMHan macca. OTHOCUTENbHAA MONEKYAspHaa macca. MaccoBan fons
XMMUYECKOro 3/1eMeHTa B COegUHEHMUMN.

Konunyectso Bewectsa. Moab. MonsapHaa macca. B3anmocBA3b KOIMYECTBA, MacCbl U YMCAA CTPYKTYPHbIX
eanHuL, Bewectsa. PacuéTtbl no popmynam XMMUYECKUX COeaUHEHNN.

dusnyeckne n Xummndeckune aBneHna. Xumuyeckasa peakuma U eé npmM3Hakn. 3aKoH COXpaHEeHUA Macchbl
BellecTs. XMmuyeckue ypasHeHMA. Knaccupurkauma XMmuyecknx peakumii (coeguHeHna, pasnoxkeHus,
3amellleHns, obmeHa).

XMMUYECKUI SKCNEPUMEHT:

3HAaKOMCTBO C XMMWYECKOM nocynoi, npasunamm pabotol B nabopaTopun n npnémamm obpalleHma ¢
nabopaTopHbIM 060pYA0BaHNEM, U3YYEHWNE N ONUCaHME GU3NYECKMX CBOMCTB 06pa3LoB
HeopraHMYecKux BellecTs, HabaoaeHne pUsnyeckunx (naasaeHne Bocka, TanHUe fibaa, pacTupaHue
caxapa B CTyMnKe, KUMeHWe 1 KOHAEHCaLMA BOAbl) U XMMUYECKUX (rOpeHMe CBeYM, NPOKAAnBaHME
MeAHOW NPOBO/IOKM, B3aUMOAENCTBME MENa C KNCNOTOMN) ABAEHUI, HabaogeHMe U onucaHne
NPW3HAKOB NPOTEKAHUA XMMMUYECKMX PEaKLUMNI (pa3fioxKeHne caxapa, B3aMMOLENCTBME CEPHOW KUCOTbI
C Xx10puaom bapus, pasnoxeHve rmgpokcuaa meam (11) npu HarpeBaHuK, B3aMMoaelncTeme Kenesa c
pactBopom conu meaum (Il), syyeHune cnocoboB pasaeneHns CMeceit: C MOMOLLbI0 MarHuTa,
¢unbTpOBaHWe, BbiNapuBaHWeE, SUCTUANALMSA, XpOMaTorpadums, NpoBeAEHMNE OYNUCTKM NOBAPEHHON COMN,
HabloAeHWe M onNncaHue PesyabTaToB NPOBEAEHWNA OMNbITa, UAMOCTPUPYIOLLETO 3aKOH COXPaHEHUA
Macchbl, CO34aHne moaenein Monekyn (LapocTepKHeBbIX).

BarkHelwwme npeacTaBUTENM HEOPraHUYECKUX BELLECTB

Bo3ayx — cmecb rasos. Coctas Bo3gyxa. Kncnopopn — aneMeHT 1 NpocToe Bew,ecTso. HaxoxKaeHune
Kucnopoga B npupoae, dusnyeckme n xumumyeckne cBoncTea (peakunmn ropeHuns). Okcuabl.
MpumeHeHMe Kucnopoaa. Cnocobbl NonyvyeHUs Knucaopoaa B nabopaTopmn 1 NPOMbILLAEHHOCTMU.
KpyrosopoT kKucnopoga B npupoge. O30H — annotponHaa mogmduKaumsa Kucnopoaa.

TennoBoi 3pdEKT XMMUYECKOIN peakunn, TEPMOXMMUYECKUE YPAaBHEHMSA, 3K30- U SHAOTEPMUYECKUNE
peakumun. TONAMBO: Yroab M MeTaH. 3arpA3HeHue BO34yXa, yCUAeHUe NapHUKOBOro 3d¢deKTa,
paspyLueHne 030HOBOrO C/10A.



Boaopopa — anemeHT M NpocToe BelwecTso. HaxoxaeHne Bogopoaa B npupoae, pusmndyeckume m
XMMUYECKNE CBOMCTBA, MPUMEHEHME, cnocobbl nonyyeHusa. KNcnoTbl U conu.

MonApHbI 06bEM ra3oB. PacyéTbl MO XMMUYECKMM YPaBHEHUAM.

dusnyeckne cBoicTBa Bogpbl. Boaa Kak pactBoputens. PactBopbl. HacbllweHHbIe M HEHACbILEHHble
pacTBopbl. PacTBOPMMOCTb BELLLECTB B BoAe. MaccoBan L0017 BELLECTBA B pacTBOpe. XMMUUYeckue
ceoiictea BoAdpbl. OcHOBaHMA. Ponb pacTBOPOB B MPMPOAE U B XKMN3HU YenoBeKa. KpyroBopoT Boap! B
npupoge. 3arpasHeHne NpupoaHbix Bog. OxpaHa M 04MCTKa MPUPOAHBIX BOA.

KnaccndurKkaumsa HeopraHMyeckux coegmHeHunin. OKenabl. Knaccudukauma okemaos: coneobpasyowme
(ocHOBHbIE, KUCNOTHbIE, amdoTepHble) n HeconeobpasytoLlme. HomeHKnatypa okenaos. dusmyeckue
XMMUYECKME CBOMNCTBA OKCMAOB. [o/lyueHne oKcMaos.

OcHoBaHusA. KnaccudmKkauma ocHOBaHWUI: WENOYM N HEPACTBOPMMbIE OCHOBaHUA. HomeHKnaTypa
OCHOBaHUN. PU3NYECKNE N XMMUYECKNE CBOMCTBA OCHOBAHWUI. [loNly4eHMe OCHOBAHUN.

Kucnotel. Knaccudukauma kncnot. HomeHKknaTypa KMCNOT. DU3nMYECKME U XMMUYECKME CBOMCTBA KUCAOT.
Pag aktusHoctn metannos H. H. bekeTosa. lNoayyeHue KMcnor.

Conn. HomeHknatypa conei. ®rsmyeckme n xMmmyeckme CBOMCTBA coseld. [MosyuyeHne conei.
leHeTnYecKasa CBA3b MeXKAY KNaccamMu HEOPraHMYECKUX COeaUHEHUN.
XMMUYECKUI SKCNEPUMEHT:

KayecTBeHHOe onpeaeneHne cogepaHusa KUCAopoaa B BO3ayxe, NosyyeHue, cobupaHue,
pacnosHaBaHue 1 U3yyeHue CBOMCTB KUCA0poaa, HabaogeHne B3aMmoaencTBMA BELLECTB C
KMUC/IOPO0OM M YC/I0BMA BO3HUKHOBEHMA M NPeKpaLleHua ropeHns (noskapa), o3HakomieHue ¢
06pa3Lamm OKCUA0B 1 ONUCAHME UX CBOMCTB, NoslyyeHUe, cobupaHue, pacnosHaBaHue U U3yyeHue
CBOWCTB BoAopoaa (ropeHune), B3anmoaencrteme sogopoaa c okcuaom meaum (l1) (Bo3amoxkHo
MCNoNb30BaHWe BUAEOMATEPUANoB), HabatoaeHne 06pasL,oB BELLECTB KOJIMYECTBOM 1 Mob,
nccnenosBaHne ocobeHHoCTe PacTBOPEHMA BELLLECTB C Pa3IMYHO PacTBOPUMOCTbIO, NPUrOTOB/EHME
pacTBOPOB C onpeaeiéHHON MaccoBOM Ao/ell pacTBOPEHHOTO BelllecTBa, B3aMMOAeNCTBNe BOAbl C
MeTasllaMu (HaTpuem 1 Kanbuyem) (BO3MOXKHO UCNOob30BaHMe BUAEOMATEPMAOB), UCCedoBaHMe
06pa3LoB HeOPraHMYECKMUX BELLECTB Pa3/InUHbIX KN1accoB, HabatogeHne MU3MEeHEHNA OKPaCcKK
WMHAMKaTOPOB B PacTBOPaXx KMUC/OT U LLLEI0YEN, U3yHeHne B3aumoaenctema okcuaa meam (11) ¢
pacTBOPOM CEPHOW KUCNOTbI, KUCAOT C MeTaiNlaMu, peakunini HeMTpanmsaumm, nosydyeHme
HepacTBOPUMbIX OCHOBaHWI, BbITeCHEHME OAHOro MeTana APYrMm U3 pacTBopa Cou, pelleHune
3KCMepMMEHTa/IbHbIX 33434 Mo Teme «BaykHelwmne Knaccbl HEOPraHUYECKUX COegUHEHNNY.

Mepuopgmyecknin 3aKoH u Mepunogmyeckas cuctema XuMmmn4yeckmx anementos . N. MeHgeneesa.
CtpoeHue aTomoB. XuMmuyeckas cBAsb. OKUCAUTENbHO-BOCCTAaHOBUTEIbHbIE peakuum

MNepsble NONbITKM KﬂaCCldq)MKaLI,MM XUMMUYECKUX 3NeMeHTOoB. [ToHATME O rpynnax cCXo4HbIX 3/leMeHTOB
(U.I,eﬂOLIHbIe N wenovyHosemesibHble MeTansibl, ranoreHbl, MHEPTHbIE Fa3bl). SnemeHTbl, KoTopble

06pa3yoT ampoTepHble OKCUAbI U TMAPOKCUAbI.

I'Iepmop,mquKMﬁ 3aKOH. I'Iepmo,u,mquKaﬂ cucTema Xxumu4deckmx anemeHTos . V. MeHaeneesa.
KopoTkonepuogHaa n giMtHHonepmogHan d)OprI nepMOAMHECKOVI CUCTEMbI XUMUYECKNX 3/1emeHTOoB /.



N. MeHgeneesa. Mepuoabl 1 rpynnbl. PU3NUYECKMII CMbICA NOPAAKOBOrO HOMepPa, HOMEpPOB Nepnoaa u
rpynnbl 3nemeHTa.

CtpoeHue atomoB. CocTaB aTOMHbIX Agep. M3oTonbl. IneKTPoHbl. CTPOEHUE 31EKTPOHHbIX 060/104eK
aTomoB neps.bix 20 XuMuyecknx anemeHToB Nepunoanyeckoit cuctemnl . . Menaeneesa.
XapaKTepUCTUKa XMMNYECKOro 3/1IeMeHTa MO ero nosioxKeHuto B Mepunoanyeckon cucteme . U.
MeHpeneesa.

3aKOHOMepHOCTVI N3MEHEHNA paanyCa aTOMOB XUMUNYECKUX INEMEHTOB, METANNITUYECKUX U
HeMeTaNINYeCKMX CBOMUCTB Mo rpynnam m nepunogam.

3HaveHue MNepuoanyeckoro 3akoHa u lNeprnoanyeckoit cucTeMbl XMMUYECKMX 3/1EMEHTOB A/1A Pa3BUTUA
HayKKW 1 NpakTukuK. [. N. MeHaenees — y4EHbIN U FpaXKkgaHUH.

Xumunyeckasn ceasb. KosaneHTHana (MoasapHas v HENOAAPHanA) CBA3b. DIEKTPOOTPULLATENbHOCTb
XMMUYECKUX 31eMeHTOB. MIoOHHas cBA3b.

CreneHb okucneHuna. OKUCANTENBHO-BOCCTAHOBUTEIbHbIE peakumu. Npoueccbl OKUCAEHUA K
BOCCTaHOBAEHUA. OKMCANTENN U BOCCTAHOBUTE/N.

XMMUYECKUI SKCNEPUMEHT:

nsyyeHune o6pasL0OB BELLECTB META/IIOB U HEMETA/I/I0B, B3aUMOAENCTBME TMAPOKCUAA LIMHKA C
pacTBOpPaMM KMC/IOT U LLLesioueit, NpoBeAeHMEe ONbITOB, UANKOCTPUPYIOLLMX MPUMEPbLI OKUCUTENBHO-
BOCCTaHOBUTE/IbHbIX pPeaKLuit (ropeHue, peakunm pasNoKeHus, coeanHeHns).

MexnpegmeTHble CBA3U

Peanusauma mexnpeameTHbIX CBA3EN NPU U3YYEHNN XMMUM B 8 Kacce oCylLecTBaseTcs Yyepes
MCMNO/Ib30BaHME KaK 06LLMX eCTECTBEHHO-HaYYHbIX MOHATUM, TaK U NMOHATUN, ABNSAOLLMXCA CUCTEMHbBIMU
ANA OTAENbHbIX NPegMETOB eCTECTBEHHO-HAYYHOTO LMKAa.

Ob6Lme ecTecTBEHHO-HaYUYHbIe NOHATUA: Hay4YHbI GaAKT, TMNoTe3a, TEOPUS, 3aKOH, aHan3, CUHTES,
Knaccudukauma, nepuoanyHocTb, HabtogeHne, SKCNEPUMEHT, MOAE/IMPOBAHNE, U3SMEPEHME, MOAE/b,
ABNEHue.

dusnKa: matepus, aToM, 31EKTPOH, NPOTOH, HENTPOH, MOH, HYKAWA, U30TONbI, PAaAMOaKTUBHOCTb,
MOJIEKYNa, 3/IEKTPUYECKMI 3apaj, BeLLecTBo, Teno, 06bem, arperaTHoe COCToAHUE BelllecTsa, ras,
du13nUeCcKne BeIMUYUHDI, ANHNLIbI U3MEPEHMA, KOCMOC, NaaHeTbl, 38é3abl, ConHue.

Buonorus: potocnHTes, AbixaHue, buocdepa.

Feorpadus: aTmocoepa, ruapochepa, MMHEPAsbl, FOPHbIE MOPOAbI, NONE3HbIe UCKOMAaeMble, TOMINBO,
BOAHbIE PECcypChbl.

9 KNACC
BeluecTBo 1 xrmunyeckan peakumsa

Mepuoaunyeckunii 3akoH. lNMeprnogmyeckas cuctema XMMMYeckux anemeHTos . M. MeHaeneesa.
CTpoeHune aToMOB. 3aKOHOMEPHOCTU B USMEHEHUWN CBOMCTB XMMUYECKUX 31EMEHTOB NEPBbIX TPEX



nepuoaos, Kaaus, KaibLuaA U UX COEAUHEHWNI B COOTBETCTBUM C NOJIONKEHNEM 3/1EMEHTOB B
MNepuoanyeckom cucTeme U CTPOEHNEM UX aTOMOB.

CtpoeHue BellecTBa: BUAbI XMMMYECKON cBs3n. Tunbl KPUCTaNINYECKUX PeLIETOK, 3aBUCUMOCTb CBOMCTB
BeulecTsa OT T1Mna KpMCTaﬂ!'IM‘-IeCKOﬁ DELIJéTKM nBuaa XMMUYECKOM CBA3M.

K/'IaCCMd)VIKaLI,MFl M HOMEHKNATypa HeopraHMYeCcKnx BeL,ects. Xmummyeckme CBOMCTBA BelecTs,
OTHOCALWMNXCA K PA3/IUYHbIM K/1aCCaM HeOpPraHN4YeCKknx COe,EI,VIHeHVII‘/‘I, reHeTn4yecKasa csA3b
HeOopraHM4YeCKknx seLecrTs.

KnaccudumKkauma XuMmnyecknx peakumii no pasiMyHbIM Npu3Hakam (Mo YUCy M COCTaBY yYaCTBYIOLWNX B
peaKkumm1 BEWecTs, No Ten108omy 3GHeKTy, No USMEHEHUIO CTENEHEN OKMUCIEHNA XMMUYECKUNX
3/1IeMeHTOB, N0 06PaTMMOCTH, MO YHaCTUIO KaTan3atopa). IK30- U SHAOTEPMUYECKME PeaKkLmK,
TEPMOXMMUYECKUE YPABHEHMUS.

lNoHATHe O ckopoCTH XMMUYECKON peakunu. NoHATHe 06 06paTVIMbIX n H606paTMMbIX XUMUNYECKUX
peakumax. [ToHATME O TOMOTeHHbIX U reTeporeHHbIX peakumax. NoHATHUe o Katanuse. NoHATHE O
XUMNYECKOM PaBHOBECUMN. (DaKTOpr, BAnAoWmMe Ha CKOpPOCTb XMMUYECKOM peakunn 1 nonoxeHume
XUMUNYeCKOro paBHoBecuA.

OKUCNNUTENbHO-BOCCTaHOBUTENbHbIE PEaKLUUM, INEKTPOHHbIN 6anaHC OKUCAUTENbHO-
BOCCTaHOBUTENbHON peakumnn. CocTaBrieHne ypaBHEHMI OKUCANTENIbHO-BOCCTAHOBUTE/IbHbIX PeaKkLumii ¢
MCNONb30BaHNEM MEeToAa 3NeKTPOHHOro banaHca.

Teopus INEKTPOIUTUYECKOW ANCCOLMNALIUN. DNEKTPONNTLI U HESNEKTPOINTbI. KaTUOHbI, aHUOHBI.
MexaHW3M AnccoLmaLmMm BELWECTB C Pa3InYHbIMU BUAAMU XMMUYECKOM cBsA3dn. CTeneHb anccoumaLumm.
CunbHble 1 cnabble 31eKTPOAUTSI.

PeaKLMn MOHHOTO 0B6MeHa. YCN0BUA NPOTEKAHUA peaKkLit MOHHOTO 0BOMEHA, MOJIHbIE U COKPaLLEHHbIE
MOHHbIe ypaBHEHMSA peaKkumii. CBOMCTBA KUCIOT, OCHOBAHMWIA U CONE B CBETE NpeAcTaBaeHNin 06
3NEKTPOINTUYECKON AnccoLmaumnn. KayecTBeHHble peakL My Ha MOHbI. MoHATME O TMapPon3e CoNe.

XMMUYECKUI SKCNEPUMEHT:

03HAKOMJIEHME C MOLENAMMU KPUCTANIMYECKUX PELLETOK HEOPraHUYECKMX BELLLECTB — METaN10B U
HemeTaNN0B (rpaduTa 1 aiMasa), CI0XKHbIX BELLECTB (X10pMAaa HaTpUs), ccnenoBaHME 3aBUCUMOCTH
CKOPOCTU XMMNYECKOM peaKkumn OT BO3AENCTBMA Pa3/inyHbIX GaKTOPOB, UccieaoBaHNe
3/1eKTPONPOBOAHOCTM PAaCTBOPOB BELLECTB, NPOLecca AMCCOLMaLMM KUCNOT, LWEeoYeEl 1 conel
(BO3MOKHO MCNONb30BaHME BUAEO MATEPUAOB), NPOBeAeHME ONbITOB, UAIOCTPUPYIOWMX NPU3HAKK
NpoTeKaHUs peakuunii MIoHHOro obmeHa (0bpasoBaHWe 0CadKa, BbiaeneHue ra3a, obpasosaHue BOApbl),
ONbITOB, UNNOCTPUPYHOLLNX MPUMEPBI OKMCANTEIbHO-BOCCTAaHOBUTE/IbHBIX Peakumii (ropeHne, peakumm
pa3NoXeHus, coeanHeHus), pacnosHaBaHWe HEOPraHMYECKUX BELLECTB C MOMOLLbIO KayeCTBEHHbIX
peakuuit Ha MOHbI, pelleHne 3KCNepuMeHTaNbHbIX 3a4a4.

HemeTtannbl n nx coeaunHeHuA

O61wan xapakTepucTuka rasoreHos. OCO6eHHOCTM CTPOEHMA aTOMOB, XapaKTepHble CTENEHU OKUCAEHMS.
CTpoeHue 1 pusmnyeckme CBOMCTBA NPOCTbIX BELLECTB — ra/ioreHoB. XMmUYecKkue CBOMCTBa Ha npumepe
xnopa (B3anmoaencreme c MeTannamm, HemeTaanamu, Lwenodamm). Xnoposogopoa. ConaHasa KUCAOTa,



XMMWYECKME CBOMCTBA, NOyYeHMEe, MPUMeEHEHUe. [JleMcTBME X10pa U XN10POBOAOPOAA HA OPraHM3M
yenioBeKa. BarkHelwne xnopuabl U UX HaxoXaeHue B npupoae.

Obuian xapaKktepuctuka anemeHToB VIA-rpynnbl. Oco6eHHOCTU CTPOEHUNA aTOMOB, XapaKTepHble
cTeneHn okmcneHma. CTpoeHne n prsmnyeckme CBOMCTBA NPOCTbIX BELLECTB — KUC0POAA U Cepbl.
AnnoTponHbie mogndUKaLmnm KMCopoaa U cepbl. XMmMnUYecKkme cBoicTaa cepbl. CepoBoaopoa,
CTpoeHue, pusnyeckme n xmmmyeckune csomctea. OKCMAbl cepbl Kak NPeacTaBUTENN KUCIOTHbIX OKCUAOB.
CepHan Kncnota, GU3MYECKME U XMMUYECKME CBOICTBA (0bLUmMe Kak NpeacTaBUTEeNs Knacca KUCAOT U
cneumduryeckme). Xumumyeckue peakLmm, iexallime B OCHOBE NPOMbILW/IEHHOro cnocoba nonyyeHus
CepHoM KMcnoTbl. MpumeHeHne cepHol KucnoTbl. CoNm cepHOM KUCNOTbI, KaYecTBEHHan peakuma Ha
cynbdaT-uoH. HaxoxaeHue cepbl M e€ coeanHeHNN B npupoae. XMMUYECKOe 3arpA3HeHME OKPYKatoLLEen
cpebl coeguMHEHUAMM cepbl (KUCNOTHbIE A0MXKAN, 3arpsA3HEHMNE BO34yXa U BOAOEMOB), CNocobbl ero
npegoTBpaLLeHMA.

O6wan xapakTepuctnka snemeHTos VA-rpynnbl. OCOBEHHOCTU CTPOEHUA aTOMOB, XapaKTepPHble CTEMEHU
OKucneHuA. A30T, pacnpocTpaHeHUe B Npupoae, GM3mdeckne 1 XMMUYECKMe CBOIMCTBA. KpyrosopoT
a3oTa B npupoge. AMMMaK, ero pusmnyeckme n XuMmnyeckme CBOMCTBA, NoJslydeHme u npumeHeHne. Conu
aMMOHMA, UX PUINYECKME N XUMUYECKME CBONCTBA, NPUMeHeHMe. KayecTBEHHasA peakLma Ha MOHbI
aMMOHMA. A30THas KMC/0Ta, eé noaydyeHne, pusmnyeckme n XuMmnyeckme cBoOMCTBa (obLime Kak
npeAcTaBuUTeNs Kaacca KUCIOT U cneunduyeckune). McnonbloBaHMe HATPATOB M CONIENM aMMOHUSA B
KayecTBe MUHEPaNbHbIX YA0OpeHU. XMMUYeCKoe 3arpasHeHme OKpY»Katowen cpeabl coeguHeHNaI MU
a30Ta (KMCNOTHble A0XKAN, 3arpA3HEHMEe BO3AyXa, NoYBbl U Bogoémos). Pocdop, annoTponHblie
moaudukaumnmn pocdopa, bmsmyeckne u xmummndyeckue ceoictea. Okeng pocdopa (V) n dochopHas
KncaoTa, dUsnmyeckme n Xummdeckune cBoMcTea, nonydyeHue. McnonbsosaHne dpocdatos B KayecTse
MWHepasbHbIX yaobpeHni.

O6Lwan xapakTepucTuka anemeHToB IVA-rpynnbl. OcobeHHOCTU CTPOEHMS aTOMOB, XapaKTepHble
cTeneHu okncneHua. Yrnepoa, annoTponHbie moandukaumnm, pacnpocTpaHeHue B NpMpoae,
bu13nYecKkne n xumuyeckune ceoictea. Agcopbuma. KpyroBopoT yrnepoga B npupoge. OKcuapl yrieposa,
NX GU3NYECKME N XMMUYECKME CBOMCTBA, AEWACTBME HA XKMBblE OPraHM3Mbl, NOYYEHUE N NPUMEHEHME.
3Konormyeckme npobaembl, CBA3aHHbIE C OKCMAOM yraepoaa (1V), rmnoTtesa rnobanbHoOro noTensieHuns
KAMMaTa, NapHUKOBbIN 3 dEKT. YroNbHasa KUCI0Ta U e€ conu, ux GUsnyeckme u XMuMmnyeckne CBOMCTBa,
nonydyeHue U NnpumeHeHune. KayecTBeHHana peakuma Ha KapboHaT-noHbl. Micnonb3oBaHue KapboHaToB B
6bITy, MeANUNHE, NPOMbILWIEHHOCTU U CEJIbCKOM XO35ACTBE.

MepBOHa4anbHble NOHATMA 06 OPraHNYECKUX BELLLECTBAX Kak O COeAMHEHUSAX yrneposa (MeTaH, aTaH,
3TWUNEH, aUETWUNEH, 3TAaHOJ, MNLEPUH, YKCYCHaa KUcaoTa). MpupoaHble UCTOYHWKK YT1eBo40p0OA0B
(yronb, npupoaHbIn ras, HedTb), NPOAYKTbI UX NepepaboTKun (6eH3nH), X ponb B HbITy K
NPOMbIWIEHHOCTU. MoHATUE 0 BUONIOTMYECKM BaXKHbIX BELLECTBAX: XKUpax, beskax, yrnesogax — u nx
PONK B XKM3HM YenoBeKa. MaTepuanbHoe eAIMHCTBO OPraHMYeCKUX U HEOPraHNYECKMX COeAMHEHWUIA.

KpemHui1, ero pusmyeckmne n Xmmmudyeckme CBOMCTBA, NoNyYeHne n npumeHeHne. CoegnHEHUN KPeMHUSA
B Nnpupogae. O6wme npeacrasaeHmsa 0b okenae Kpemuusa (IV) n KpemHueBon Kucnote. CUAKKATDI, UX
MCnosib3oBaHWe B 6bITy, B MPOMbIWIEHHOCTU. BarKHelwmMe CTpouTeIbHbie MaTepuasbl: KepPammKa,
CTEKNO, LemMeHT, 6eToH, }ene3obeToH. Mpobaembl 6€30MaCHOrO UCMOAb30BaHNA CTPOUTENbHbIX
MaTepu1asoB B MNOBCELHEBHOW KNU3HMU.



Xnmunyeckni IKCNEPUMEHT:

n3yyeHue ob6pa3LLOB HEOPraHMYECKUX BELLECTB, CBOMCTB CO/IAHOM KUCNOTbI, NPpOoBeAeHUe KaueCTBEHHbIX
peakuuit Ha XN0pPUA-MOHbI U HabloAeHMe NPU3HAKOB UX NPOTEKAHUSA, OMbITbl, OTParkatoLme
bM3MYECKME M XMMNYECKME CBOICTBA ra/IofeHOB U UX COEANHEHWUI (BO3SMOKHO MCNONb30BaHME
BMAEOMaTEepPManoB), 03HaKoMeHMe ¢ 0bpasLamm x1o0pnaos (ranoreHnaoB), 03HaKOM/IEHME C
obpasuamu cepbl U eé coegUHEHNAMKN (BO3MOXKHO UCMO/b30BaHME BUAEOMATEPUNANOB), HabtogeHne
npouecca obyrnnMBaHus caxapa noj, AeniCcTBUeM KOHUEHTPMUPOBAHHOW CePHOM KUCNOTbI, N3yYeHue
XMMWNYECKUX CBOMCTB pa3baB/IEHHOM CEPHOM KMCNOTbI, NPOBeAEeHNE KaueCTBEHHOM peakLumn Ha cy/sibdaT-
WOH U HabntoaeHWe NpM3HaKa eé NpoTeKkaHusaA, 03HaKoMmaeHne ¢ GU3NYECKMMU CBOMCTBAMM a30Ta,
docdhopa n ux coeauHeHunt (BO3MOMKHO UCMONb30BaHWE BUAEOMaTeEPManoB), 0bpasLamm a3oTHbIX U
docdopHbIX yaobpeHnin, nonydyeHne, cobnpaHme, pacnosHaBaHUE N U3y4eHne CBOMCTB aMMMNaKa,
npoBeAeHME KaYeCTBEHHbIX PeakuMii Ha MOH ammoHKA 1 docdaT-UoH U U3ydeHUe NPU3HAKOB KX
NPoTeKaHUs, B3aMMOAENCTBUE KOHLEHTPMUPOBAHHOMN a30THOW KUC/IOTbI C Mebto (BO3MOXHO
NCNo/Ib30BaHMe BUAEOMATEPUNASIOB), U3yyeHMe Moae el KpUCTaZIMYeCcKMX PeLwEToK aaimasa, rpaduTa,
dynnepeHa, 03HaKOMAEHUE C NPOLECCOM aAcopbLUnmM PaCTBOPEHHbBIX BELLECTB aKTUBUPOBAHHbLIM YI/IEM
M YCTPOWCTBOM NPOTUBOrasa, nosyyeHue, cobupaHue, pacnosHaBaHWe U U3ydeHue CBOMCTB Yr/1eKUCI0ro
rasa, NpoBeAeHMNE KAaYeCTBEHHbIX PeakLMn Ha KapboHaT M CUIMKAT-UOHbI U U3YyYEHME NPU3HAKOB UX
NPoTeKaHUs, 03HAKOMJIEHME C NPOAYKLMEN CUINKATHOW NPOMBbILINEHHOCTU, PELEHNE
3KCMepUMEHTa/IbHbIX 33434 N0 TeMme «BaskHellune HemMeTan bl U UX COEAUHEHUAY.

MeTannbl n nx coeanHeHunAa

O6wan xapaKTepUCTUKa XMMUYECKUX 3/IEMEHTOB — META/INI0B Ha OCHOBAHUU UX NONIOXKEHUA B
MepuoamyecKoit cucteme XMmmUeckux anementos [l. . MeHaeneesa v ctpoeHua atomos. CTpoeHue
meTasn108. MeTaninyeckas CBA3b U MeTa/lIMYecKas KPUCTaZINYecKan pelléTka. INeKTPOXMMUNYECKUIA
pAa HanpsaXeHnn metannos. PUsnyeckne n xMmmudeckune ceoicTea metannos. Obume cnocobbl
nosiydeHma meTannos. MOHATUE O KOPPO3UN METANIOB, OCHOBHbIE CMOCO6bI 3aLUMTbI X OT KOPPO3UMU.
CnnaBbl (CTanb, YyryH, A0PanatoMMHUIA, BPOH3a) 1 MX MPUMEHEHME B BbITY 1 NPOMBILLIEHHOCTY.

LLleno4yHble meTannbl: NosioxeHune B Mepruoamnyeckolt cucTeme XMMUYECKMX aiemeHToB . U.
MeHaeneesa, CTpOeHUE UX aTOMOB, HaxoXaeHue B npupoge. Pusndyeckne n xummndeckune cesomnctea (Ha
npumepe HaTpuaA 1 Kanma). OKCnabl U TMAPOKCUALI HATPUA U Kanua. NpUMeHeHMe LeoYHbIX MeTannos
N UX COeAUHEHUN.

LLlenoyHo3emenbHble MeTaN/bl MarHuii U KanbLuii: nonoxeHue B Mepnogmyeckon cucteme XMmmMYeckmx
anemeHTOoB [l. 1. MeHaeneeBa, CTPOEHME NX aTOMOB, HaXOXAeHUe B npupoae. Pusmyeckme u
XMMWYECKME CBOMCTBA MarHma 1 KanbumaA. BarkHelwme coeanHeHnsa Kanbuus (OKcua, rmapokcug, conm).
HEcTKocTb BoAbl U cnocobbl e€ ycTpaHeHus.

ANOMUHUIA: NoNOXKeHNe B Mepruoanyeckoi cucteme xummniyeckux anemeHTos . U. MeHgeneesa,
CTpOeHMe aToMma, HaxoxaeHue B npupoae. Prsnyeckne n XMmmyeckume CBOMCTBa astoMUHUA.
AmdoTepHble CBOMCTBA OKCKAA U TMAPOKCUAA a/TIOMUHUA.

*eneso: nonoxeHune B MNepnoanyeckomn cucteme Xummnyeckux snemenTtos 1. N. MeHaeneesa, ctpoeHmne
aToma, HaxoaeHue B npupoge. PM3nyeckme n XMMmnyeckne cBoNCTBa xenesa. OKCuapl, rmapoKkcuabl u
conu xenesa (1) u xkenesa (lll), ux coctas, cBONCTBa N NONYYEHUE.



Xnmunyeckni IKCNEPUMEHT:

O3HaKomsieHue ¢ 06pasLamm MeTannoB 1 CNAABOB, UX GU3NYECKMMM CBOMCTBaMM, U3yUYeHUe
pe3y/ibTaToB KOPPO3UMN METAJIZIOB (BO3MOKHO MCMO/b30BaHUE BUAEOMaTepPUanoB), ocobeHHoCTe
B3aMMOZENCTBUA OKCMAA KaNnbLMA U HAaTPUA C BOAOM (BO3MOMKHO MCNONb30BaHME BUAEOMATEPUANOB),
nccaenoBaHMe CBOMCTB KECTKOW BOAbl, MPOLECCa FOPEHUSA Kefle3a B KUCI0Poae (BO3MOXKHO
MCNo/Ib30BaHWE BUAEOMATEPMAIOB), MPMU3HAKOB MPOTEKAHUA KAaYECTBEHHbIX PEAKLMI HA MOHbI: MarHus,
KanbumA, atoOMUHKA, UMHKa, *Kenesa (1) u xkenesa (1), meaum (1), HabnogeHne 1 onmcaHne NpoLEeccoB
OKpaLWMBaHWA NAAMEHU MOHAMM HATPUA, KanA U KanbLmaA (BO3MOXKHO MCNO/b30BaHME
BMAEOMaTEepPMaNoB), UccnesoBaHne aMpOTePHbIX CBOWCTB MTMAPOKCMAA aTOMUHUA U TMAPOKCUAA LIMHKA,
pelleHne 3KCNepUMEHTa/IbHbIX 334a4 No Teme «BaxKHellme MeTansibl U UX COeUHEHNAY.

XMMUA 1 OKpyKatowana cpeaa

BewecTtsa 1 maTepuansl B HOBCGAHEBHOVI *KU3HM YyenosekKa. besonacHoe NCNoab3oBaHWE BELECTB U
XUMUNYECKUX peaKLl,Mﬁ B 6bITy. I'IepBaﬂ NnOMOLb NMPU XUMNYECKUX OXKOorax N OTpaB/1EHUAX.

XMMUUecKoe 3arpAasHeHMe OKpyrKatoLwwen cpeapbl (NpeaenbHan A4ONYCTUMAA KOHLEHTPaLMA BELLECTB,
nanee — NAK). Ponb XMMUKM B peLieHNM 3KON0TMYECKUX Npobaem.

XMMUYECKNIA SKCNIEPUMEHT:
nsyyeHune obpasLoB MmaTepunanos (CTEKNO, CNaaBbl METAN/I0B, NONMMEPHbIE MaTepPUasbl).
MexnpegmeTHble CBA3M

Peanusauma mexnpeameTHbIX cBazen npu N3y4eHnm xsmummmn B 9 Knacce OCyLlecTBnAeTCA yepes
MCNos1ib30BaHNE Kak O6LLI,MX €CTeCTBEHHO-HAY4HbIX HOHF!TVIﬁ, TakK " I'IOHFITVIﬁ, ABNAKOLWMNXCA CUCTEMHbIMU
AnAa oTaenbHbIX NpegmeToB eCTeCTBEHHO-HAay4YHOro umnkna.

ObLwme ecTeCcTBEHHO-Hay4YHble NOHATUA: Hay4HbI GaKT, TMNOTe3a, 3aKOH, TEOPUA, aHaNN3, CUHTES,
KnaccuouKaums, NnepuoanyHocTb, HabatogeHue, sSKCNepumeHT, MOAEIMPOBaHME, USMEPEHMEe, MOAE b,
ABNIEHNE, NAPHUKOBbLIN 3PPEKT, TEXHOOTUA, MaTepurabl.

dur3mKa: maTepusa, aToM, 3/IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKANA, N30TOMbI, PagMOaKTUBHOCTD,
MONEKYyNa, INEeKTPUYECKUI 3apsa, NPOBOAHWUKM, NONYNPOBOAHUKN, ANINEKTPUKUN, GOTOINEMEHT,
BELLLECTBO, Te/I0, 06BEM, arperaTHoe COCTOsIHME BELLLECTBA, ras, PacTBop, PacTBOPUMOCTD,
KpUCTananyeckana pelweéTka, cnaaebl, pU3MyYeckme BeNNUYMHbI, eAUHULLBI U3MEPEHMA, KOCMUYECKOE
NPOCTPAHCTBO, NaaHeTbl, 38é34bl, CoNHLe.

Buonorus: potocmHTes, abixaHue, buocdepa, aIKocUcTemMa, MUHEPaA/IbHble YA0OPEHUSA, MUKPO3IEMEHTbI,
MaKpO3/1EMEHTbI, MUTATE/IbHbIE BELLLECTBA.

Feorpadus: aTmocoepa, ruapochepa, MUHEPasbl, FOPHbIE NOPOAbI, NONE3HbIe UCKOMAeMble, TOMINBO,
BOAHbIE Pecypchbl.



NAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWA MPOTPAMMbI MO XUMUN HA YPOBHE OCHOBHOTIO
OBLUEFO OGPA3OBAHUA

JINYHOCTHBDIE PE3Y/IbTATHI

JInyHOCTHbIE Pe3ynbTaTbl OCBOEHUA NPOrpaMmmbl OCHOBHOTIO O6LLI,EI'O O6paBOBaHMH AO0CTUTrakoTCA B Xo4e
06YHEHMH XMW1 B egNHCTBE yLIE6HOl7I W BOCNUTATE/IbHOM AeATEeNIbHOCTU B COOTBETCTBUA C
TPaANUNOHHbIMUA pOCCMVICKVIMVI COLMOKYNIbTYPHbIMU U AYXOBHO-HPABCTBEHHbIMU LLEHHOCTAMM,
NMPUHATbIMU B O6|.I.l,eCTBe npasniamm 1 Hopmamum nosegeHnA n CI'IOCO6CTBYPOT npoueccam
CaMoOno3HaHnA, CaMopasBnUTnA U counanmsaummn O6y‘-|aIOLLI,VIXCFI.

JINYHOCTHbIE pe3ynbTaTbl OTPAXKAKT FOTOBHOCTb o6yqarou.|,mxcn PYKOBOACTBOBATbLCA cMcTemon
NO3UTUBHbIX LLEHHOCTHbIX OpMEHTaLI,VIl‘/JI M paclMpeHMe OnbiTa AEATE/IbHOCTM HA €€ OCHOBE, B TOM Ynucne
B YacCTtu:

1) NnaTpNoTU4YECKOro BOCNMUTaHUA:

LLEHHOCTHOrO OTHOLLEHUSA K OTEYECTBEHHOMY KY/IbTYPHOMY, UCTOPUYECKOMY U HayYHOMY Hacneamto,
NOHMMaHUSA 3HAYEHMA XMMMUYECKOM HaYKKN B XKM3HWN COBPEMEHHOro obLecTsa, CnocCoObHOCTU BIaZETb
[,0CTOBEPHON MHPOPMALMEN O NEePesOBbIX AOCTUXKEHUAX U OTKPLITUAX MUPOBOM M OTEYECTBEHHOM
XMMUW, 3aUHTEPECOBAHHOCTM B Hay4YHbIX 3HaHUAX 06 ycTpolicTBe MMpa 1 0bLlecTBa;

2) rpaXk4aHCKOro BOCMMTaHUA:

npeacTaBAeHUA O COLMAbHbIX HOPMaX M MPaBMaax MEXK/JIMUYHOCTHbLIX OTHOLLEHUI B KOIEKTUBE,
KOMMYHUKaTUBHOM KOMMNETEHTHOCTU B 0OLLLECTBEHHO NONE3HOM, y4ebHOMCC/Ie40BaTEIbCKON,
TBOPYECKOW U ApYrux BUAAX AeATeNbHOCTU, FOTOBHOCTU K pa3HOO6pPa3HOM COBMECTHOM AeATeNbHOCTU
Npw BbINONHEHUN YYebHbIX, NO3HABaTe/IbHbIX 33/1a4, BbINONHEHUM XUMUYECKMUX IKCNEPUMEHTOB,
CO3aHUM y4ebHbIX MPOEKTOB, CTPEMIEHMA K B3aUMOMNOHNUMaHWIO 1 B3aMMONOMOLLM B NpoLuecce 3ToM
y4ebHOM AeATeNbHOCTUN, FOTOBHOCTU OLEHNBATb CBOE NoBeAeHMe U NOCTYMNKU CBOUX TOBapULLLen ¢
NO3MLMN HPABCTBEHHbIX M MPABOBbIX HOPM C YYETOM OCO3HAHUSA NOCNEACTBUA NOCTYMNKOB;

3) LEeHHOCTM Hay4YHOro NO3HaHUA:

MMPOBO33pEeHYECKMe NPeCTaBNeHUA O BELLECTBE M XMMMUYECKON PeaKLun, COOTBETCTBYIOLLME
COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKMU U COCTaBAAIOLLME OCHOBY 418 NOHUMAHMA CYLLHOCTM Hay4HOW
KapTMHbI MMpa, NpeacTaBaeHns 06 OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTUA MPUPOAbI, B3aUMOCBA3AX
YyesI0BEKA C NPUPOAHON Cpesoi, O POSN XMMUU B MO3HAHWUW 3TUX 3aKOHOMEPHOCTEWN;

no3HaBaTe/bHble MOTUBbI, HaMpaB/JeHHbIe Ha NOJlyYeHMe HOBbIX 3HAHWUI N0 XMMUU, HeobxoauMble ANs
06bACHEHNA HabAoAaeMblX MPOLLECCOB U ABNEHWNI, NO3HaBaTeIbHOW, UHGOPMAaLIMOHHON U
YMTATENbCKOW KY/IbTYPbl, B TOM YMC/I€ HAaBbIKOB CAMOCTOATE/IbHOM PaboTbl C y4ebHbIMM TEKCTaMU,
CNPaBOYHOW NNTEPaTYPOI, AOCTYNHbIMN TEXHUYECKUMM CPeacTBaMU MHPOPMALIMOHHbIX TEXHONOMUIA;

WHTepec K 06y4YeHUIO U NO3HaHUIO, N1t0603HATENbHOCTb, FOTOBHOCTb M CMOCOOHOCTL K
camoob6pa3oBaHMIO, NPOEKTHOM U UCC/IeA0BaTeIbCKOMN AeATEeNbHOCTU, K 0CO3HAaHHOMY BblboOpy
HanpaB/fIEeHHOCTU N YPOBHA 06yYeHUA B fasibHENLLEM;



4) popmMMpoBaHUA KYAbTYPbl 340POBbA:

OCO3HaHWE LEHHOCTU XU3HU, OTBETCTBEHHOrO OTHOLLIEHWNA K CBOEMY 340P0BbI0, YCTAaHOBKM Ha
3[,0pOBbIl 06pas }KU3HWU, OCO3HAHME NOCNEACTBUIA U HENPUATUE BPeAHbIX NPUBbLIYEK (YynoTpebneHus
aNKorons, HAPKOTUKOB, KypPeHUs), HeobXoAMMOCTH cobatogeHMa NpaBua 6e3onacHoCTU Npu obpalleHnn
C XMMMYECKMMM BeLLLeCTBAMM B BbITY N peasibHOMN KU3HW;

5) TpyaoBoro BocnutaHms:

MHTEpEeC K NPaKTUYECKOMY U3yUYeHMto Npodeccuii u Tpyaa pasIMYHOIo PoAa, YBarKeHUe K Tpyay U
pesy/ibTaTam TPYL0BOWN AeATe/IbHOCTU, B TOM YUC/Ie Ha OCHOBE NPUMEHEHMUA NPeAMETHbIX 3HaHUI No
XMMMUU, OCO3HAHHbIN BbIBOP UHAMBUAYAIbHOM TPAaEKTOPMM NPOAO/IKEHMA 06Pa30BaHUSA C YY4ETOM
JIMYHOCTHBIX MHTEPECOB U CMNOCOBHOCTU K XMMUU, 0OLLLECTBEHHbIX MHTEPECOB U NoTpebHocTel,
ycnewHon npodeccnoHanbHOM AeATeNIbHOCTM U Pa3BUTUA HEOBXOANMMBIX YMEHWUIN, FOTOBHOCTb
af4anTupoBaTbCcA B NpodeccMoHaibHOM cpese;

6) 9KO/I0rMYEeCKOro BOCMUTAHUA:

3KO/NIOTMYECKM LenecoobpasHoe OTHOLLEHNE K NPUPOE KaK UCTOUYHMKY XKU3HU Ha 3emne, OCHoBe eé
CYLLLeCTBOBaHUSA, NOHMMaHWE LLeHHOCTM 340P0OBOro M 6e3onacHoro o6pasa K13HW, OTBETCTBEHHOE
OTHOLIEeHUE K cOBCTBEHHOMY GPU3NYECKOMY U NCUXMYECKOMY 340P0BbI0, 0CO3HaHUE LIeHHOCTH
cobnoaeHns npasua 6es3onacHoro noBeAeHns npu paboTe ¢ BewecTBaMu, a TakKe B CUTyaumnXx,
YrPOXKaloLWMX 340P0BbIO U 3KU3HU Nt0AeN;

CNOCOBHOCTM NPUMEHATb 3HAHUA, NOyHaeMble NMPU U3YYEHUN XUMUM, ANA PELLEHNA 33434, CBA3AHHbIX C
OKpYKatoLen NnpMpoaHoON cpeaoi, ANa NoBbIWEHMA YPOBHA 3KOOTMYECKOM KYNbTypPbl, OCO3HAHMUA
rnobanbHOro xapakTepa 3KON0rMYeckux Npobaem u nNyTen Ux peLleHnsa NocpescTBOM MeTOL0B XMMUM,
3KOJIOMMYECKOrO MbILUNEHMA, YMEHWA PYKOBOACTBOBATHCA MM B MO3HABaTE/IbHOM, KOMMYHUKATUBHOM U
COLMANIbHOM NPaKTUKe.

METANPEOMETHbIE PE3Y/IbTATbI

B cocTaBe meTanpeameTHbIX Pe3y/IbTaTOB BbIAENAIOT 3HaUMMble A1 OPMUPOBAHUA MUPOBO33PEHMSA
obLeHayyHble NOHATUA (3aKOH, TEOPUA, NPUHLMM, rTMnoTe3a, GaKT, cMcTema, NPOLLECC, IKCNEPUMEHT U
Apyroe.), KOTopble UCMO/b3YIOTCA B €CTECTBEHHO-HaY4YHbIX y4ebHbIX NpeameTax U No3BOAAIOT Ha OCHOBE
3HaHWIA U3 3TUX NpeaMeToB GOPMMPOBaTb NPeACTaB/leHME O LLe/IOCTHOM Hay4yHOM KapTUHE MUpa, U
YHMBepcanbHble yyebHble AeicTBUA (N03HaBaTeNbHbIE, KOMMYHUKATUBHbIE, PEryAATUBHbIE), KOTOPble
obecneunBaloT popMMpPOBaAHNE TOTOBHOCTM K CAMOCTOATE/IbHOMY MJIAHUPOBAHMIO U OCYLLLECTB/IEHUIO
yyebHoM gesTenbHOCTU.

MNo3HaBaTenbHble YHUBEPCA/ibHble y‘-le6HbIe ,D,eﬁCTBMﬂ
basoBble noruyeckme AeﬁCTBMﬂI

YMEHMA NCNOb30BaTh MPUEMbBI IOTMYECKOrO MbILLUNEHWUA MPU OCBOEHUW 3HAHMIA: PacKpbIBaTb CMbICA
XMMUYECKUX NOHATUM (BbIAENATHL UX XapaKTepHble NPU3HaKK, yCTaHaBAMBaTb B3aMMOCBA3b C APYrMMU
NOHATUAMM), UCMOb30BATb NOHATUA ANA 06BACHEHUA OTAENbHLIX GAaKTOB N ABNEHUIA, BbIBMpPaTb
OCHOBaAHMA U KPUTEPUU ANA KnaccubUKaLuum XMMUYECKUX BELLLECTB U XMMUUYECKUX PeakLuid,



yCTaHaB/MBaTb NPUUYUHHO-CNEACTBEHHbIE CBA3N MeXK Ay 06beKTamm U3ydeHus, CTPOUTb NornHeckne
paccysKaeHusa (MHOYKTUBHbIE, AeYKTUBHbIE, MO aHai0ruu), AenaTb BbiBOAbI U 3aK/I0YEHUS;

YMeHME NPUMEHATb B NpoLecce No3HaHUA NoHATUA (MpegMeTHble U meTanpegMeTHbIe),
CMMBOINYECKME (3HAKOBbIE) MOAENMU, UCNOJIb3yEMbIE B XMMUU, NPe06pPa30BbIBATL LIMPOKO
NpMMeHsAeMble B XUMWUM MOAE/bHbIE NPeACTaBAEHUA — XMUMUYECKMI 3HAK (CUMBOA 31eMEHTa),
XMMmyeckas Gopmyna U ypaBHEHUE XMMUYECKON peakummn — Npu peleHnn yuebHo-no3HaBaTeIbHbIX
3a4a4, C y4ETOM 3TUX MOLE/bHbIX NPEACTaBNEHNI BbIABAATb U XapaKTEPU30BaTb CYLLECTBEHHbIE
NPU3HaKN N3y4aembIX 0O6bEKTOB — XMMUYECKUX BELLECTB U XMMUYECKUX PeaKL i, BbIABNATL 06Lmne
3aKOHOMEPHOCTU, NPUYNHHO-CNEACTBEHHbIE CBA3U U NPOTMBOPEYMA B M3y4aeMbIX MPOL,ECCcax 1
ABNEHUAX.

basoBble nccneaoBaTenbCcKkme AeNCTBUA:

YMeHUe NMCNO01b30BaTb NOCTaB/IeHHbIe BOMPOCHI B KAa4eCTBe MHCTPYMEHTa NO3HAHWUA, a TaKXe B Ka4yecTBe
OCHOBbI anAa d)OpN\I/IpOBaHVIFl rMnoTe3bl NO NPOBEepPKe NPaBn/ibHOCTU BbICKa3biBaeMbIX CY)K,CI,EHMVI;

npuobpeTeHune onbiTa Mo NAaHNPOBAHUIO, OPraHM3aLMM U NPOBEAEHUI0 YHEHNYECKUX SKCNEPUMEHTOB,
ymeHue HabnoaaTh 3a X040M NpoLecca, CaMoCTOATEIbHO NPOrHO3MPOBaTh ero pesynbTar,
dopmynnpoBatb 0606LLEHMA U BbIBOAbI MO pe3yibTaTam NpoBeAEHHOrO OMbITa, UCCe0BaHMS,
COCTaB/IATb OTYET O NpoAenaHHoN paborTe.

PaboTa c Hbopmauueit:

yMeHMe BblIbMpPaTb, aHAIM3NPOBATL M MHTEPNPETUPOBATL MHGOPMALLMIO PA3/IMYHbIX BUA0B 1 GOpM
npeacraBAeHMA, MOAY4aeMyto U3 PasHbIX UICTOYHMKOB (HayYHO-MONyAApHaA AMTepaTypa XMMMUYECKoro
COAEepKaHwusA, CpaBoYHble Nocobus, pecypcbl MHTEpHETA), KPUTUYECKM OLLEeHUBATb NPOTUBOPEUMNBYIO U
HeA0CTOBEPHYO MHGOPMaLUIO;

YMeHWE NPUMEHATb PasIMYHble METOAbI M 3aNPOChI MPU NOUCKe U oT6ope MHpopmaLmMm 1
COOTBETCTBYHOLLUMX AAHHbIX, HEOBXOAMMbIX A1A BbINOJHEHMA Yy4EeOHbIX M NO3HABATE/IbHbIX 33434
onpeaenéHHoro Tuna, npuobpeteHune onbiTa B 061aCT UCNOb30BaHUA MHGOPMALNOHHO-
KOMMYHMKATUBHbIX TEXHONOMMI, OBNAAEHME KYNbTYPOIt aKTUBHOIO MUCMOJIb30BaHMUA Pa3/INYHbIX
NMOWMCKOBbIX CUCTEM, CAMOCTOATE/IbHO BbIGMpPaTb oNTUManbHyto popmy npeacrasaeHUa MHGopmaLmm u
WANOCTPUPOBATb pellaemMble 3a4a4M HECNIOXKHbBIMU CXEMaMM, AMarpaMmamu, Apyrumu Gopmamu
rpaduKkn n nx KOMbUHauMAMK;

YMEeHMe UCNo/Ib30BaTb M aHa/IM3MPOBaTh B NpoLecce y4ebHOM U nccnenoBaTebCKON AeATENbHOCTH
MHPOPMALUNIO O BAUAHUM NPOMbILLIEHHOCTM, CENIbCKOTO XO3ANCTBA M TPAHCNOPTA HA COCTOAHUE
OKpY’KaloLen npupoaHom cpeapl.

KOMMYHMKATUBHbIE YHUBEPCAbHbIE YYebHble AeACTBUA:

YMeHUsA 3a4aBaTb BOMNPOCHI (B Xo4e AManora u (Man) AUCKYCCUM) NO CyLLECTBY 06CYyKAaeMoi TEMbI,
bopmynMpoBaTh CBOM MPEA/IONKEHNA OTHOCUTE/IbHO BbINOJHEHWUA NPEANONKEHHOM 3a4a4u;

YMeHUA NpeactaBATb NONYHYEHHbIE pe3ybTaTbl Nno3HaBaTe/ibHOM AeATENbHOCTU B YCTHbIX U
NMNCbMEHHbIX TEKCTAX; AENaTb NPe3eHTAUNI0 PE3YNIbTATOB BbIMNO/IHEHNA XUMNYECKOTO 3KCNEePUMEHTa



(naBbopaTtopHoro onbiTa, NnabopatopHoit paboTbl NO MCCNEA0BAHMUIO CBOMCTB BELLLECTB, y4eBHOro
npoekTa);

yMeHMA y4ebHOro coTpyaHUYECTBa CO CBEPCTHUKAMM B COBMECTHOM NO3HaBaTe/IbHON U
nccnenoBaTeIbCKOM AeATENIbHOCTU MPU PeLleHMM BO3SHUKAOLWMX NPobaem Ha OCHOBe Y4YéTa 0bLwmx
WMHTEPECOB U COrlacoBaHUA No3uLMit (0bcyKaeHUA, 0BMEH MHEHUAMMU, KMO3TOBbIE LLITYPMbI»,
KOOPAMHALMA COBMECTHbIX AEACTBUI, onpeaeneHne KpUTepues No OLLEHKE KavyecTBa BbINOJIHEHHOM
paboTbl M apyrue).

PerynaTuBHble yHMBEpPCaNbHble yyebHble AeACTBUA:

YMEHME CaMOCTOATE/IbHO ONpeaensTb Len AeATeNbHOCTU, NIaHUPOBATb, OCYLLLECTBATD,
KOHTPOIMPOBATL M NPU HEOOXOAMMOCTU KOPPEKTUPOBATL CBOIO AEATENbHOCTb, BbIGMpPaTh Hanbonee
3¢ deKTMBHbIE cNOCobbl peleHns y4ebHbIX M NO3HaBaTEbHbIX 33434, CAMOCTOATE/IbHO COCTABAATb WU
KOPPEKTUPOBaTb NPeAsIOKEHHbIN a/ITOPUTM AENCTBUIA NPU BbINOJIHEHUW 334aHNIM C Y4ETOM NOJIyYEeHUA
HOBbIX 3HaHUI 06 M3yYyaeMbix OObEKTaX — BELLECTBAX U peaKLmaAX, OLEHNBATb COOTBETCTBME
NoJIy4EHHOrO pe3y/ibTaTa 3asaBNEHHOW LesIn, YyMEHME UCNO/b30BaTh M AHANM3MPOBATb KOHTEKCTbI,
npegaaraemble B YCN0BUWN 3a4aHUMNA.

MPEOMETHbIE PE3Y/IbTATbI

B coctaBe npeameTHbIX pe3ybTaToB Mo 0CBOEHUI0 06A3aTe/IbHOro coaepKaHusA, YCTaHOBIEHHOTO
OaHHoN depepanbHol paboueit NporpamMmon, BblAENAT: OCBOEHHbIE 00yYaloWMMMCA HayYHble
3HaHWA, YMEHMA 1 cnocobbl AeNcTBMI, cneundmyeckme ana npegmeTHon obnactm «Xmmms», sBuabl
OeATeNbHOCTU MO MOoYYEeHUI0 HOBOMO 3HaHUA, ero MHTepnpeTauuu, NpeobpasoBaHMIO U MPUMEHEHUIO B
PasINYHbIX y4eBHbBIX M HOBbIX CUTYaLMSAX.

K KoHUy 06y4yeHMA B 8 Knacce npegMeTHble pe3ynbTaTthl Ha 6a30BOM YPOBHE AOKHbI OTpaXKaTb
chOpPMUPOBAHHOCTL Y OBYYaOLLMXCA YMEHUIA:

®  PaCcKPbIBaTb CMbIC/1 OCHOBHbIX XMMUYECKMX MOHATUI: aTOM, MOJIEKYNa, XUMUYECKNI INEeMEHT,
NpPoCTOe BeLLecTBo, C/I0KHOE BELLECTBO, CMeCh (04HOPOAHAA M HEOAHOPOAHaRA),
BaJIEHTHOCTb, OTHOCUTE/IbHAsA aTOMHaA U MOJIEKYyIAPHAA Macca, KOJIMYeCTBO BeLLecTBa, MOJib,
MO/IAPHaA Macca, MaccoBas A0SR XMMMYECKOro 3/1eMeHTa B COeAMHEHUUN, MONAPHbIA 06BEM,
OKCWUA, KMC/I0Ta, OCHOBAHWE, CO/b, 3/IEKTPOOTPMULLATE/IbHOCTb, CTENEHb OKUCIEHWA,
XMMUYECKas peakums, Knaccudpmukauma peakumii: peakumm coeamuHeHUs, peakumnm
Pa3/IoXKeHUsA, peakumnn 3ameLleHns, peakumm obmeHa, 3K30- 1 SHAOTEPMUYECKUE PeakLUmu,
Tennosol adpPeKT peakunn, AAPO aTOMa, 3/IEKTPOHHbIN C/ION aTOMa, aToMHasa opbutanb,
paguyc aToma, XMMMUYecKan CBA3b, NONAPHaA U HENONAPHAA KOBaJleHTHas CBA3b, MOHHasA
CBA3b, MOH, KaTMOH, aHNOH, PaCcTBOP, MaccoBas A0/ BellecTsa (NpoLueHTHaA KoHLEeHTpauma)

B PacTBOpE;

®  WANOCTPMPOBATb B3aMMOCBA3b OCHOBHbIX XMMMUYECKUX MOHATUIN U NPUMEHATL 3TU NOHATUSA
npwv oNMcaHMM BELLECTB M UX NPeBPaLLEHN;

®  LCNO/b30BaTb XMMUUYECKYHO CUMBOIMKY /1A COCTaBeHUA GOPMY BELLECTB U YPaBHEHNI
XUMUYECKUX peaKkLumit;



e onpeaenATb BaJIEHTHOCTb aTOMOB 3/1IEMEHTOB B OMHaPHbIX COeAMHEHUsAX, CTENEHb OKUCNEHMA
3N1eMeHTOB B BMHaAPHbIX COeAMHEHUAX, MPUHAANEKHOCTb BELLECTB K OnpeaeéHHOMY Knaccy
coeanHeHuli no GopmMmyiam, BUL XMMUYECKOM CBSA3U (KOBaNieHTHas U MOHHanA) B
HeopraHMYecKuUx cCoegUHEeHUsX;

® packpbliBaTb cmbica Nepnogmnyeckoro 3akoHa . N. MeHaeneesa: 4eMOHCTPUPOBATh
NOHMMaHWE NEPUOLUYECKON 3aBUCUMOCTU CBOMNCTB XMMUYECKUX 3/IEMEHTOB OT MUX NOJIOKEHUSA
8 Nepuoamnyeckoi cncteme, 3aKOHOB COXPAaHEHUA MacCbl BELLECTB, MOCTOAHCTBA COCTaBa,
aTOMHO-MOJIEKYAPHOro y4eHus, 3akoHa Asoragpo;

®  ONWCbIBaTb W XapaKTepn3oBaTb TabAnYHY0 dopmy MeproLnyecKkoi CUCTEMbI XMMUYECKUX
3/1EMEHTOB: pa3/inyaTb NOHATUA «rnasHasa noarpynna (A-rpynna)» u «noboyHas noarpynna
(B-rpynna)», manble n 6oabLIME NEPMUOAbI, COOTHOCUTL 0603HaUYEHUSA, KOTOPbIE UMEIDTCA B
Tabnnue «lMeproguyeckan cuctema xummyecknx anementos . N. MeHgeneesa» ¢
YMCNOBLIMU XapaKTEPUCTUKaMM CTPOEHUA aTOMOB XMMMUYECKNX 3/1eMeHTOB (CoCTaB 1 3apAag,
A4pa, obLiee YNCN0 NEKTPOHOB M pacnpesesieHne UX No 3JeKTPOHHbBIM C/0AM);

e KnaccuduUMpPoBaTb XMMUYECKUE 31eMEHTbI, HeopraHUYecKkune BelLecTsa, XMMUYeckme
peaKkumm (No YMcay 1 CoCTaBy yHaCTBYIOLLMX B PeaKLMK BELLLECTB, No Tena108oMy 3G deKTy);

®  XapaKTepu3oBaTb (ONUCLIBaTb) 06LLME XMMMUYECKME CBOMCTBA BELLECTB Pa3/INYHbIX K1accos,
noATBep}KAan onncaHMe NpUMepamMmn MONEKYAAPHbIX YPAaBHEHWI COOTBETCTBYIOLLMX
XMMUWYECKUX peaKLmid;

® [POrHoO3MpoBaTb CBOMCTBA BeLllecTB B 3aBUCMMOCTU OT UX Ka4eCTBEHHOIo COCTaBa,
BO3MOXHOCTU NPOTEKAHNA XUMUYECKUNX I'IDEBpaLLI,eHMﬁ B Pa3/INYHbIX YC/TIOBUAX;

®  BblYNCNATb OTHOCUTE/IbHYIO MOJIEKYASAPHYIO U MOJIAPHYHO MacChl BELLLECTB, MacCOBYIO [10/110
XMMUYECKOro 3/1emeHTa nNo Gopmy/e coeauHEHUA, MacCOBYIO A0/10 BELLECTBA B PacTBOpE,
NpPoBOAMUTb PACcYETbl MO YPABHEHUIO XMMMYECKOIN peakunu;

® MPUMEHATb OCHOBHbIE ONepaLyn MbICIUTENIbHON AeATENbHOCTU — aHaU3 U CUHTES,
cpaBHeHuWe, 0606LLeHNE, CUCTEMATM3ALMIO, KNacCUPUKALMIO, BbIABIEHUE NMPUUYMHHO-
CNeacTBEHHbIX CBA3EN — A1 U3YYEHUA CBOWCTB BELLECTB M XMMUYECKUX peakuui,
€CTEeCTBEHHO-Hay4YHble MeToLbl NO3HaHWUA — HabnaAeHne, M3MepeHne, MOAENMPOBaHME,
3KCMEePUMEHT (peanbHblit U MbICAEHHbIN);

e C/fefoBaTb NPaBMAAM NOb30BAHMA XMMMYECKOW NOCYA0N M NabopaTopHbIM 060pyA0BaHUEM,
a TaKKe Npasuaam obpaLLEHUSA C BELWECTBAMM B COOTBETCTBUM C UHCTPYKLMAMM MO
BbIMNOJIHEHWNIO NaBOPATOPHBIX XMMMUYECKUX OMbITOB NO NOMYYEHUIO M COBUPAHUIO
razoobpasHbIx BelecTs (BOAOPOAA U KUCI0POAA), MPUrOTOBAEHMIO PACTBOPOB C
onpegenéHHo MaccoBOi 40/1ei pacTBOPEHHOIO BeLLecTBa, N1aHNMPOBaTb U NPOBOANUTL
XMMUYECKME IKCNMEPUMEHTbI MO PACcno3HaBaHMIO PACTBOPOB LWENOYEN M KUCAOT C MOMOLLLBIO
WHAMKATOPOB (akmyc, deHondTanenH, MeTUNopaHX u apyrue).

K KOHUy 06yueHuMs B 9 Knacce npegmMmeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE AOKHbI OTpaXKaTb
chOpPMMPOBAHHOCTb Y 0BYUAIOLLMXCA YMEHMIA:



pacKpbIBaTb CMbIC/T OCHOBHbIX XMMUYECKUX MOHATUIA: XMMUYECKUI 31EMEHT, aTOM, MOJIEKYNa,
WOH, KaTUOH, aHMOH, NPOCTOE BELLECTBO, C/I0XKHOE BELLECTBO, Ba/IEHTHOCTb,
3/1EKTPOOTPULATENBHOCTb, CTEMEHb OKUC/IEHUS, XMMMYECKana peaKkLmsa, XMMUYecKan CBA3b,
TennoBol adpdeKT peakumm, Mosib, MONSIPHbI 06BbEM, PACTBOP, 3/1EKTPOAUTSI,
HE3NEKTPONUTLI, INEKTPOANTUYECKAA AUCCOLMALMA, PEAaKLMM MOHHOTO 06MeHa, KaTanansaTop,
XMMUYECKOe paBHOBecUe, 0bpaTumble M HeoBpaTUMble peaKLMu, OKUCIUTE/IbHO-
BOCCTaHOBUTE/IbHbIE PeaKLUUn, OKUCAUTENb, BOCCTAHOBUTE/Ib, OKUC/IEHWE U BOCCTAHOB/IEHWE,
annotponusa, ampoTepHOCTb, XMMMYECKan CBA3b (KOBaNEHTHasA, MOHHasA, MeTanMyeckasn),
KpUCTaN/IMYecKan peléTka, Koppo3ua MeTasoB, CMJIaBbl, CKOPOCTb XMMUYECKOMW pPeaKLmy,
npegenbHo AonycTMMan KoHueHTpauma NAK Belectsa;

UNNKOCTPUPOBATb B3aMMOCBA3b OCHOBHbLIX XUMUNYECKUNX NOHATUI U NPUMEHATb 3TU NOHATUA
npu onncaHnu selLecTs U UX I'IDEBpaLLI,EHMﬁ;

NCNO/Ib30BaTb XMMMUYECKYHO CUMBOINKY A/1A COCTaBAeHMA GOPMY BELLECTB U YPABHEHW
XMMMWYECKUX peaKLmid;

onpeaensaTb BafIEHTHOCTb U CTeNeHb OKUCAEHUA XUMNYECKUX S/IEMEHTOB B COeANHEHUNAX
Pa3NMYHOro COCTaBa, MPUHAANEKHOCTb BELLECTB K ONpeaesiEHHOMY KNaccy COeAMHEHUI No
dopmynam, BUA XMMUYECKOW CBA3K (KOBaNIEHTHasA, MOHHAA, MeTa/linyeckas) B
HeopraHMYeCcKUX CoeamMHeHUAX, 3apAa MOHa No XMMMUYeCKon dopmye, XxapaKTep cpedbl B
BOAHbIX PaCTBOPax HEOPraHUYECKUX COeAUHEHMUI, TUM KPUCTANNNYECKON PeLIETKU
KOHKPETHOrO BelLecTBa;

pacKkpbiBaTb cMbicn MNepurogunyeckoro 3akoHa [. . MeHaeneeBa 1 4eMOHCTPUPOBaTb ero
NOHMMaHME: OMUCLIBATbL U XapaKTepmn3oBaTb TabanuHyto popmy Mepruogunyueckoit cuctemsl
XMMUYECKNX 3/IEMEHTOB: pas3nyaTb NOHATUA «rnaBHaA noarpynna (A-rpynna)» u «noboyHan
noarpynna (b-rpynna)», masnble u 601blIne Nepuoabl, COOTHOCUTL 0603HaYEHMs, KOTopble
MMetoTCA B NepMoanYeckon Tabamue, C YNCA0BbIMU XapaKTEPUCTUKAMU CTPOEHMA aTOMOB
XMMUWYECKUX 31eMEHTOB (COCTaB M 3apag Aapa, obLuee Y4CN0 INEKTPOHOB U pacnpenenieHne
WX MO 3/1EKTPOHHBIM C/10SIM), 06 BACHATL 06LLME 3aKOHOMEPHOCTU B USMEHEHUWN CBOMCTB
3/1IEMEHTOB U UX COeAMHEHUI B Npeaenax MasblX NepMogoB U raBHbIX NOATPYNn C y4ETOM
CTPOEHUA NX aTOMOB;

KnaccnduumpoBaTb XMMUYECKUE 3NEMEHTbI, HEOPraHMYeCcKMe BeLLecTsa, XMMUYeckmne
peaKkumu (No YMcay 1 CoCTaBy yHacTBYIOLLMX B peakLuMn BeLecTs, Nno Tennosomy s¢pdekxTy, no
N3MEHEHUIO CTeneHen OKUCNEHNA XUMUYECKUX SN1eMEHTOB);

XapaKTepu3oBaTb (ONMcbiBaTb) 06LMe U cneunduyeckne XMmmyeckme CBOMCTBa NPOCTbIX U
CNIOXKHbIX BELLECTB, NOATBEPKAAA ONUCaHME NPUMEPAMU MONEKYNAPHDBIX U MOHHbIX
YPaBHEHW COOTBETCTBYHOLLMX XMMUYECKUX PEAKLNIA;

COCTaBNATb YPABHEHMWA 3NEKTPONIUTUYECKON AMCCOUMALLMM KUCAOT, LeioYeit U coneit, NoaHble
N COKpaLLEHHbIEe YPaBHEHUSA peaKLmMii MOHHOTO 06mMeHa, ypaBHEHMA PeaKLni,
MOATBEPXAAIOLMX CYLLLECTBOBAHME rEeHETUYECKOMN CBA3M MEKAY BELLECTBaMM Pa3INYHbIX
KN1accos;



PacCKpbiBaTb CYLWHOCTb OKUC/TINTE/IbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ nocpeacTtsom
COCTaB/1IEHUA INEKTPOHHOIO 6anaHca aTux peaKu,Mﬁ;

NPOrH03npoBaTb CBOWCTBA BeLwecTs B 3aBUCMMOCTU OT UX CTPOEHUA, BOSMOXKHOCTU
NPOTEKAHUA XUMUNYECKUX ﬂpeBpaLLl,eHMVl B Pa3/IMYHbIX YCNOBUAX;

BbIYMCAATb OTHOCUTE/IbHYHO MOJIEKYIAPHYIO M MOISIPHYIO MacCbl BELLECTB, MaCCOBYHO A0/1t0
XMMMYECKOTOo 3/1emMmeHTa No Gopmy/ie CoOeaNHEHUNS, MAaCCOBYIO 0/1H0 BELLECTBA B PacTBOPE,
NPOBOAMTb PACYETHI MO YPABHEHUIO XMMUUYECKOWN Peakunm;

C06ﬂl'0p,aTb npasuaa Nnosib30BaHUA XMMUYECKOM I'IOCV,D,OVI n na6opaTopr|M O60pyAOBaHMEM,
a TaKXe npasuna 06paLLl,eHMﬂ C BewectBamum B COOTBETCTBUUN C UHCTPYKUMAMU NO
BbIMO/IHEHUIO na6opaTopr|x XUMUNYECKUX ONbITOB NO NONy4YeHUo n CO6VIpaHVIIO
I'a3006pa3HbIX BeLwecTs (aMMl/IaKa N yrnekmcnoro ra3a);

NpPoBOAUTb Peakumu, NOATBEPKAAIOLINE KaYeCTBEHHbI COCTaB Pa3/IMYHbIX BELLLECTB:
pacno3HaBaTh OMNbITHbIM NYTEM Xn0pua-, bpomua-, noana-, KapboHat-, pocdaT-, CUAMKaAT-,
cynbdat-, IMAPOKCUMA-UOHbI, KATUOHbI AaMMOHMA N NOHbI U3YYEHHbIX META/NJIOB,
NPUCYTCTBYIOLLME B BOAHbIX PACTBOPAX HEOPraHNUYECKNX BELLLECTB;

NPUMEHATb OCHOBHbIE OMepaLnn MbICIUTEbHOM AeATENbHOCTU — aHaIN3 U CUHTES,
cpaBHeHuWe, 0606LLeHNe, CUCTEMATM3ALMIO, BbIABAEHME NPUUNHHO-CNEACTBEHHbIX CBA3EN —
ONA U3yYeHUA CBOMCTB BELLLECTB M XMMMUYECKUX PeaKLUNi, ecTeCTBEHHO-Hay4yHble MeToapbl
No3HaHUA — HabloAeHWe, U3MepPeHNE, MOLENNPOBAHNE, SKCNEPUMEHT (PeanbHbIi 1
MbIC/IEHHbIN).



TEMATWYECKOE NNAHMPOBAHWME

8 K/IACC

Ne n/n

HanmeHoBaHWe pa3aenos u Tem
nporpammol

Konunyectso 4yacos

Bcero KoHTpo/ibHble paboTbl

MpakTuueckme paboTbl

DNEeKTPOHHble (undpoBsbie)
obpasoBaTeibHble pecypcbl

Paspen 1. NepBOHaYanbHble XMMUYECKME NOHATUA

Xumusa — BaxkHaa 061acTb
. Bubnanoteka LLOK
1.1 €CTeCTBO3HaHMA N NPaKTUYECKON 5 2
https://m.edsoo.ru/7f41837¢
OeATeNbHOCTM YeNoBeKa
Bubnanoteka LLOK
1.2 BelecTtBa U XMMUYECKUE peaKkLumn 15 1
- peart https://m.edsoo.ru/7f41837c
Utoro no pasaeny 20
Pasgen 2. BarkHelwune npeacraBUTENI HEOPraHNYECKMX BELLLECTB
’1 Bozgyx. Kucnopoga. NoHsATre 06 6 Bubnunoteka LLOK
' oKcuaax https://m.edsoo.ru/7f41837¢
)9 Bogopoa. NMoHATHE 0 KNCNOTax U 8 1 Bubnunoteka LOK
) conax https://m.edsoo.ru/7f41837¢
53 Boga. Pactsopbl. MoHATHE 06 5 1 1 Bubnunoteka LOK
) OCHOBaHMAX https://m.edsoo.ru/7f41837¢
2.4 OcCHOBHble Knaccbl HeopraHuyeckux | 11 1 1 Bubnanoteka LOK



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

coeiIMHEeHUN

https://m.edsoo.ru/7f41837¢

Wtoro no pasaeny

30

Paspen 3. Mepuoanyeckunin 3akoH u MNepuoguyeckan cuctema xummyeckunx anementos [1. . Mengeneesa. CTpoeHme aTOMOB. XMMMYECKan CBA3b.

OKUCANTENBHO-BOCCTAHOBUTE/IbHBIE peakunun

MepunogmyecKknin 3aKoH U
Mepuoanyeckas cucrtema

bubnnoteka LLOK

3.1 7
XMMUYECKNX anemeHTos . U. https://m.edsoo.ru/7f41837¢
MeHgaeneesa. CTpoeHue aToma
3.9 Xumunueckas cBazb. OKUCAUTENBHO- 8 Bubnunoteka LOK
' BOCCTAHOBUTE/IbHbIE PEAKLINU https://m.edsoo.ru/7f41837¢
Bubnanoteka LLOK
UTtoro no pasgen 15
pasAeny https://m.edsoo.ru/7f41837¢
Pe3epBHOe Bpems 3 bubamoreka LIOK
P P https://m.edsoo.ru/7f41837¢
OBLUEE KOJIMYECTBO HYACOB IO 68

MPOrPAMME



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

9 KNIACC

Konnuyectso vacos

INeKTPOHHbIe (LndpoBble)

Ne n/n HavmeHoBaHuWe pa3aenos 1 Tem Nporpammebl
Beero KOHTpONbHbIE MpakTnyeckme obpasoBaTefibHble pecypchbl
paboTbl paboTbl

Pasgen 1. Bew,ectBo U XMMUYECKNE peakLmnm
11 MosTopeHue n yrnybaeHne 3HaHUM OCHOBHbIX c 1 Bubnnoteka LLOK

) pa3aenos Kypca 8 Knacca https://m.edsoo.ru/7f41a636
12 OCHOBHble 3aKOHOMEPHOCTU XUMUYECKUX 4 Bubnunoteka LOK

' peakuuii https://m.edsoo.ru/7f412636
13 DNeKTpoAnTUYEeCKana gmuccoumauma. Xumnyeckme 8 1 1 Bubnnorteka LOK

' peakuuu B pacteopax https://m.edsoo.ru/7f41a636
UTtoro no pasgeny 17
Paspen 2. HemeTannbl u nx coegmnHeHnA
21 O6uLan xapaKTePUCTUKA XMMUYECKUX I/IEMEHTOB 4 1 Bubnnoteka LLOK

) VIIA-rpynnol. FanoreHbl https://m.edsoo.ru/7f41a636
59 0O6uWan xapakTepmuCcTUKa XMMMUUYECKUX 3/IEMEHTOB 6 Bubnnoteka LLOK

) VIA-rpynnbl. Cepa 1 eé coegnHeHus https://m.edsoo.ru/7f41a636
53 06uan xapakTepmuCcTUKa XMMUUYECKMX 3/IEMEHTOB 7 1 Bubnnoteka LOK

VA-rpynnbl. A30T, pochop 1 Ux coeanHeHunn

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



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

O6I.Ll,aﬂ XapaKTePUCTUKA XUMUYHECKUX INNIEMEHTOB

Bubnnoteka LLOK

2.4 IVA-rpynnbl. Yrnepog v KpemMmHuin n nx 8
Py POAWKP https://m.edsoo.ru/7f41a636
coeguHeHuns
Utoro no paspeny 25
Pazpen 3. Metannbl u nx coegnHeHus
3.1 Obuwme cBOMCTBA MeTaN/IoB 4 bubauoreka LIOK
' W https://m.edso0o.ru/7f41a636
3.2 BarkHenwwune meTansibl U UX coeuHEeHUA 16 bubnuorexa LIOK
' A https://m.edsoo.ru/7f41a636
UTtoro no pasageny 20
Pasgen 4. XuMuna n oKkpyKarwouwas cpesa
4.1 BewectBa M maTepmasnbl B XXU3HU Yesi0OBEKA 3 bubnuorexa LIOK
' W P https://m.edsoo.ru/7f41a636
UTtoro no pasgeny 3
Pe3sepBHOe BpemA 3 bubauorexa LIOK
P P https://m.edsoo.ru/71f41a636
OBLUEE KONMMYECTBO YACOB NO NPOrPAMME 68



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




NMOYPOYHOE MNMJIAHUPOBAHUE

8 KNTACC
Konnuyectso vacos

Ne JaTta DNIeKTPOHHble undpoBble
Tema ypoKa

n/n Beero KoHTposibHble MpakTnyeckune U3yyeHma obpasoBaTesibHble pecypcbl

paboTbl paboTbl

1 MpeameT xumun. Ponb XMMUK B XKU3HU 1 Bubnunoteka LLOK
yenoBeKa. Tena v BellecTsa https://m.edsoo.ru/ff0d210c

2 lMoHATME 0 meToAax NO3HAHUA B XMMUU 1 bubauotexa LIOK

A https://m.edsoo.ru/ff0d227¢
MpakTnyeckas pabota Ne 1 «lMpasuna

3 paboTbl B nabopaTtopum U NpUEmbI 1 Bubnnoteka LLOK
obpauieHua c nabopaTopHbIM https://m.edsoo.ru/ff0d23dc
obopyaoBaHuem»

4 Yncrble Belectsa U cmecu. Cnocobbl 1 Bubnunoteka LLOK
pa3sfeneHusa cmecen https://m.edsoo.ru/ff0d26ca
MpakTnyeckan pabota Ne 2 «PaspeneHune

5 cmeceli (Ha npumepe OYMUCTKM NOBaAPEHHOM 1 bubauotexa LIOK

P P P https://m.edso0.ru/ff0d28c8
conun)»
Bubnnoteka LOK
6 ATOMbBI U MONEKY/IbI 1

https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c

XUMHYEeCcKne aneMeHTbl. 3HaKK (CMMBObI)

Bubnnoteka LOK

7
XMMUYECKNX 3N1EMEHTOB https://m.edsoo.ru/ff0d2be8
8 MpocTble U CNOXKHble BELW,EeCcTBa bubavoreka LOK
P - https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MONIEKYIAPHOE yYeHue bubauotexa LIOK
y/1Aap 4 https://m.edso0.ru/ff0d2d50
3aKOH NOCTOAHCTBA COCTaBa BELLECTB.
10 Xnmunyeckana popmyna. BaneHTHOCTb aTOMOB bubavoreka LOK
pMyna. https://m.edsoo.ru/ff0d2eae
XMMWUYECKUX 3/1IEMEHTOB
1 OTHOCKTEeNIbHaA aTOMHaA macca. Bubnunoteka LLOK
OTHOCUTEeNbHAA MONEKyAsipHas Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBaa 40NA XMMUYECKOTo 31eMeHTa B Bubnunoteka LLOK
coegMHeHnn https://m.edsoo.ru/ff0d350¢
13 Konunyectso Bewectsa. Monb. MonapHasa Bubnunoteka LLOK
macca https://m.edsoo.ru/ff0d5230
14 dusmyeckne n xummnyeckme ABAEHUA. Bubnnoteka LOK
XumunyecKas peakums https://m.edsoo.ru/ff0d37fa
15 Mpn3HaKkun n ycnosma npoTekaHma Bubnunoteka LLOK
XMMUYECKNX peaKLmii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHeHWA MacCbl BELLLECTB. Bubnunoteka LLOK

Xumumyeckune ypaBHeHUA

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

BblumcneHua KonnyecTsa, Macchbl BelLecTsa

Bubnnoteka LOK

17
Mo ypaBHEHUAM XMMUYECKMX pPeaKkLuit https://m.edsoo0.ru/ff0d5708
Knaccnoumkauma XmuMmnvecknx peakuui
18 (coe m:)eHM: a3/10XKeHUs 3gme I-'Ieva bubauotexa LIOK
A P , SAMEIERNA, https://m.edsoo.ru/f0d3f34
obmeHa)
M. B. JlToMOHOCOB — Y4Y&HbIin-
19 3HUMKNoneanct. O6o6LeHMe U bubamorera LIOK
4 ancr. uf https://m.edsoo.ru/ff0d40c4
cucTemaTmsauma 3HaHU
- KoHTposbHana paboTa Nel no Teme Bbubnunoteka LLOK
«BelecTBa U XMMUYECKMEe peakLmm» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmechb raszos. CocTtaB BO3ayxa.
21 chﬁ'(\; o 3N1EMEHT N npocToe BS'V ecTBo bubamorera LIOK
PoA P - ' https://m.edsoo.ru/ff0d448e
O30H
dusmyeckne n xummnyeckme CBOMUCTBa
22 Kuciopoaa (peakumnm oKUCNeHns, ropeHune) bubamorera LIOK
PoAa (peart /TOP ' https://m.edsoo.ru/ff0d4614
MoHATHMe 06 oKcnaax
Cnocobbl nonyyeHns Kucnopoaa B
23 nabopaTopmu U NPOMbILLIAEHHOCTH bubnmoreka LIOK
paTop P ' https://m.edsoo.ru/ff0d497a
MpumeHeHMe Kucnopoaa
TennoBoi 3dPeKT XMMUYECKoM peaKkumu,
24 NOHATUE O Tde)q)moxmmmqecr(om paBHL(:'HVIVI bubamorera LIOK
: e ’ https://m.edsoo.ru/ff0d4790
3K30- U 3HA0TEPMUYECKUX pPeaKLmax
25 Tonnauso (HedTb, yronb U meTaH).

3arpﬂ3HeHme BO34yXa, cnocobbl ero

Bubnnoteka LLOK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708

npeanoTBpalleHnA

https://m.edsoo.ru/ff0d4c4a

MpakTnyeckas pabota Ne 3 no teme

Bubnnoteka LOK

26 «[MonyyeHne n cobmpaHme KMcnopoaa,
y . P POA https://m.edsoo.ru/ff0d4ae2
N3y4yeHue ero CBOMCTB»
57 Boaopoa — anemeHT 1 NpocCToe BeLLecTBO. Bubnunoteka LLOK
HaxoxkaeHue B npupoae https://m.edsoo.ru/ff0d4dd0
)8 dusnyeckne n xummnyeckmne CBOMCTBa Bubnnoteka LOK
Boaopoaa. MpumeHeHne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [MOHATME O KMUCIOTAX M CONAx bubavotexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Cnocobbl nony4yeHns Bogopoaa B Bubnunoteka LLOK
nabopatopum https://m.edsoo.ru/ff0d4dd0
MpakTnyeckas pabota Ne 4 no teme
31 «MNonyyeHune n cobupaHne Bogopoaa bubauotexa LIOK
Y o P Aopoad, https://m.edsoo.ru/ff0d4f42
N3y4YeHue ero CBOMCTB»
Bubnnoteka LOK
32 MonapHbIn 06bEM rasos. 3akoH ABoragpo
P AP https://m.edsoo.ru/ff0d542¢
BblumcneHns o6bEMa, KOIMYECTBa BELLLECTBA
Bubnnoteka LOK
33 rasa rno ero M3BeCTHOMY KOAMYeCcTBy

BeLLecTBa Uan 06bEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a

BbluMceHNA 06bEMOB ra3oB Mo ypaBHEHUIO

Bubnnoteka LOK

34 €aKLMM Ha OCHOBE 3aKOHA 0O BbEMHbIX
peart . https://m.edsoo.ru/ff0d5708
OTHOLLUEHWI ras3os
35 dur3myeckne n XMMmMYecKkme CBOMCTBa BoAbl bubauotexa LIOK
A https://m.edsoo.ru/ff0d587a
36 CocTtaB ocHOBaHWI. MoHATHE 06 Bubnnoteka LOK
MHAMKaTopax https://m.edsoo.ru/ff0d59e2
Bopa Kak pactsopuTtenb. HacbiweHHble 1
37 Hef:'acu SHHbIe paCTBO bl Mau:cosaﬂ ons bubnuoreka LIOK
H PacTEopbl. A https://m.edsoo.ru/ff0d5b40
BeLLeCcTBa B pacTBope
MpakTnyeckas pabota Ne 5 no teme
38 «[purotosneHne pacTBopos C Bubnnoteka LLOK
onpeaenéHHoM MmaccoBon Aonen https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOrO BeLLecTBa»
39 KoHTposibHana paboTa Ne2 no teme Bubnnoteka LLOK
«Kucnopoga. Bogopoa. Boaga» https://m.edsoo.ru/ff0d6342
40 OKcuabl: cocTas, Knaccudukayms, Bubnnoteka LLOK
HOMeHKAaTypa https://m.edsoo.ru/ff0d664e
MonyyeHne n XMMmnyeckne CBOMCTBA
41 KMCNOTHbIX, OCHOBHbIX M aMOTEPHbIX bubnuoreka LOK
' P https://m.edsoo.ru/ff0d664e
OKCMaoB
49 OcHoBaHuA: cocTaB, Knaccudukaums, Bubnnoteka LLOK

HOMeHKNaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708

I'Ionyqume N XMMUYECKMe CBOMCTBA

Bubnnoteka LOK

43
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
m KucnoTtbl: coctas, Knaccudukayma, Bubnunoteka LLOK
HOMEHKNaTypa https://m.edsoo.ru/ff0dfee2
45 MonyyeHne U XMMMUYECKME CBOMCTBA KUCNOT bubamorera LIOK
4 https://m.edsoo.ru/ff0dfee2
46 Conu (cpegHue): HOMeHKNaTypa, cnocobbl Bubnnoteka LOK
noflydeHms, XMMUYecKme CBOMCTBa https://m.edsoo.ru/00ad9474
MpakTnyeckas paboTta Ne 6. PeweHne
47 JKCMepuMeHTasIbHbIX 3aZa4 NO Teme Bubnnoteka LOK
«OCHOBHbIe K/1acCbl HEOPraHMYECKNX https://m.edso00.ru/00ad9b7c
coeMHEeHNN»
48 [eHeTnYecKan CBA3b MeX Ay Knaccamum Bubnunoteka LLOK
HeopraHMYeCcKnx coegMHeHNN https://m.edsoo.ru/00ad9a50
49 O6o6uLeHMe U cucTemaTmM3auma 3HaHUM bubauotexa LIOK
W 4 https://m.edsoo.ru/00ad9cb2
KoHTposibHan paboTa Ne3 no teme
\ Bubnunoteka LLOK
50 OCHOBHbIle K/lacCbl HEOPraHMYECKNX
o https://m.edsoo.ru/00ad9ela
coenHeHuI
MepBble NONbITKM KnaccuduKkaumm
Bubnnorteka LOK
51 XMMMUYECKUX 31eMeHTOB. [oHATME O rpynnax

CXOA4HbIX 3/1eMeHTOB

https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca

MepuoanyecKkunin 3aKoH u MNeproguueckas

Bubnnoteka LOK

52 CUCTEMA XMMUYECKMX 3n1emeHToB [1. U.
A https://m.edsoo.ru/00ada52c
MeHpeneesa
53 Mepuoapl, rpynnbl, nogrpynnol bubnmoreka LIOK
ProAsL, TRynnbl, NOATPY https://m.edsoo.ru/00ada52c
54 CtpoeHune atomoBs. CoCTaB aTOMHbIX A4€ep. Bubnunoteka LLOK
M3oTonbl https://m.edsoo.ru/00ada342
CTpoeHMe aNeKTPOHHbIX 060/104eK aTOMOB
55 anemeHTOB Mepunoanyeckomn cuctemol . U bubamorera LIOK
proA Y https://m.edsoo.ru/00ada6bc
MeHpeneeBa
XapaKTepUCTMKA XMMNYECKOTo 3/1IeEMEHTA MO
. Bubnnoteka LOK
56 ero nonoxeHuto B Neprogmyeckomn cucteme
https://m.edsoo.ru/00ada824
O. . MeHnpeneesa
3HaveHue MNeproagmyeckoro 3akoHa ans
57 Pa3BUTUA HAYKKN U NpaKTUKK. . U. Bubnnoteka LLOK
MeHaeneeB — y4éHbli, negaror n https://m.edsoo.ru/00ada96e
rPa*kgaHUH
Pe3epBHbIl ypoK. O606LieHME 1
58 CMCT:MaTM3aypVIFI 3HaHM;J|/ Bcepoccuiickan bubauotexa LIOK
4 P https://m.edsoo.ru/00adb33c¢
nposepoyHasa paboTa
KoHTposbHas paboTa N24 no teme
Bubnnoteka LOK
59 «CTpoeHne aToma. XumudecKkas cssasb» /

Bcepoccuiickaa nposepoyHas paboTa

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



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

3ﬂeKTpOOTpVI LaTe/IibHOCTb aTOMOB

Bubnnoteka LOK

60 1
XMMUYECKUX 3/1EMEHTOB https://m.edsoo.ru/00adaab8
Bubnnoteka LOK
61 MoHHaa xmumunyeckan cBasb 1
https://m.edsoo.ru/00adac34
62 KoBaneHTHaa nonapHaa XMMM4ecKas cBA3b 1 bubswmotexa LIOK
P https://m.edsoo.ru/00adaab8
63 KoBaneHTHaa HeNnoaApHaa XMMUYecKas 1 Bubnunoteka LLOK
cBA3b https://m.edsoo.ru/00adaab8
Bubnunoteka LLOK
64 CteneHb OKUCIEHUA 1
https://m.edsoo.ru/00adae28
65 OKMcNnUTEeNbHO-BOCCTAHOBUTE/IbHbIE L Bubnunoteka LLOK
peakuun https://m.edsoo.ru/00adb076
66 OKnUCANTEeNn N BOCCTAaHOBUTENN 1 bubnmorexa LIOK
https://m.edsoo0.ru/00adb076
Pe3epBHbIN ypoK. O6obLeHne n
67 CVICTepMaTl/B;IpVIFI 3HaHlll;J|I'IO Teme 1 bubswmotexa LIOK
4 https://m.edsoo.ru/00ad9cb2
«CTpoeHune aToma. XMMMYECKan CBA3bY»
68 Pe3sepBHbIl ypoK. O6obuieHme u 1 Bubnnoteka LLOK
cucTemaTm3aumsa 3HaHUM https://m.edsoo.ru/ff0d61c6
OBLUEE KOJTMYECTBO HYACOB MO NPOrPAMME 68



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

9 KNIACC

Konunuectso yacos
HaTa DNeKTPOHHble undpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpaKkTnyeckmne n3yyeHus obpa3oBaTtesnibHble pecypchbl
paboTbl paboTbl
MNepuoaunyeckunii 3akoH. lNMepnoanyeckas
1 cucTema XMmu4yeckux anemeHTos . U 1 bubauotexa LIOK
o https://m.edsoo.ru/00adb59e
MeHaeneesa
3aKOHOMEpPHOCTU B UISMEHEHNU CBOICTB
2 XMMUYECKUX 31EMEHTOB NEPBbIX TPEX 1 bubauotexa LIOK
P P https://m.edsoo.ru/00adb6b6
nepuonos
3 Knaccndukaumsa n HomeHknatypa 1 Bubnnoteka LOK
HeopraHMYeCcKuUx BeLLecTs https://m.edsoo.ru/00adb7e2
4 B1Abl XUMUYECKOM CBA3U U TUMbI 1 Bubnnoteka LLOK
KPUCTaNINYECKUX PELLETOK https://m.edsoo.ru/00adbac6
KoHTposibHanA paboTa Nol no Teme
5 «MoBTOpEHUe 1 yrnybieHne 3HaHUN 1 1
OCHOBHbIX Pa3AenoB Kypca 8 Knacca»
6 Knaccudumkauma XuMmnYeckmx peakumn no 1 Bubnnorteka LOK
Pa3INYHbIM NPU3HAKaM https://m.edsoo.ru/00adbcb0



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e

MNoHAaTMe o CKOpPOCTH XUMUYECKOM

Bubnnoteka LOK

7 eaKkuuu. NoHATME O rOMOreHHbIX U
peaxy https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakLmax
MoHATUE O XMMUYECKOM PaBHOBECUM.

8 daKTopbI, BAMAOLWME HA CKOPOCTb Bubnunoteka LLOK
XMMUYECKOWN peaKLmn U NoNoXKeHue https://m.edsoo.ru/00adc28¢c
XMMMUUYECKOro paBHOBeCUs

9 OKMCANUTENbHO-BOCCTAHOBUTEIbHbIE Bubnnoteka LOK
peakuuu https://m.edsoo.ru/00adcade
Teopus aNeKTPONUTUYECKOM

10 uccoumnaumn. CunbHbie 1 cnabble bubnmorexa LIOK

.Cun N
A Hnal https://m.edsoo.ru/00adcd68
3NEeKTPONNTDI

11 MOHHbIe ypaBHEHMA peaKkuui bubamorera LIOK

vp peart https://m.edsoo.ru/00add448
XMunyeckune cBoMCTBa KUCIOT U
12 OCHOBaHMW B cBeTe NpeacTaBieHnt ob bubnmorexa LIOK
HOBaHWUI Ten TaBNEeHUN
. Pea https://m.edsoo.ru/00add5d8
3NEeKTPOINTUYECKON Anccoumaumnm
XumMmmnuyeckue CBOICTBa CoNen B cBeTe
13 npeacraBneHnin 06 31eKTPOANTUYECKON bubamorera LIOK
Pea P https:/m.eds0o.ru/00add8b2
auccoumnaumnm
14 Mo eo 0/n3e cosnen bubamorera LIOK
HATME O U n nem
AP https://m.edsoo.ru/00add9d4
15 0606ueHne 1 cuctemaTUsauma 3HaHNUM

Bubnnorteka LLOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a

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

MpakTnyeckana pabota Ne 1. «PeweHune

bubnnoteka LOK

16
3KCMepMMEHTa/IbHbIX 334a4» https://m.edsoo.ru/00addbfa
KoHTposibHana paboTa Ne2 no Teme

17 «INeKTpoNUTMYECKasa anccoumaumsa bubauotexa LIOK

P A Hnatna. https://m.edsoo.ru/00addecO
XrMunyeckue peakumm B pacTBOpax»

18 0O6uan xapaKkTepmCcTUKa rajiloreHos. bubnnoteka LOK
XMmMYecKne cBOMCTBA Ha NpumMepe xopa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConAaHaa KUCAOoTa,

POBOAOPOA . Bubnnoteka LOK
19 XMMUYECKNE CBOMCTBA, NONYYEHME,
https://m.edsoo.ru/00ade104
npumeHeHue
MpakTnyeckana pabota N2 2 no teme
20 «MonyyeHne cConssHOM KNCNOTbI, U3ydyeHune bubauotexa LIOK
R yv P 13Y https://m.edsoo.ru/00ade348
eé CBOMCTB»
BbluMcneHUA No ypaBHEHMAM XMMUYECKUX

21 €aKLUWi, ecin 04MH U3 PeareHToB AaH B bubauotexa LIOK
peakunv, A P A https://m.edsoo.ru/00ade488
n3bbITKE

27 O6uLan xapaKTepucTnKa anemeHToB VIA- Bubnunoteka LLOK
rpynnbl https://m.edsoo.ru/00ade64a
AnnoTtponHbie MognPUKaLLUKM CePb.

P And . 4 P . Bubnnoteka LOK

23 HaxoxaeHue cepbl U €€ coeguHEHNN B

npupoae. XMMmn4Yeckne cBocTBa cepbl

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



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa

CepoBoaopos, CTpoeHue, GuU3nYecKme u

Bubnnoteka LOK

24
XMMUYECKMe CBOMCTBA https://m.edsoo.ru/00ade802
OKcunapl cepol. CepHada KMcnoTa,
25 dusnyeckune eCKue CBOMCTBa bubamorera LIOK
M3MNYECKME U XUMMUYECKM ncTBa,
https://m.edsoo.ru/00adea28
npUMeHeHne
XMMnYecKkne peakLnu, Nexalime B OCHOBE
NPOMbILLIIeHHOro cnocoba nony4eHus
26 CeDHOM KUCAOTbI. X ecKoe Bubnnoteka LOK
HOM KMCNOTbl. XMMMYECK
P . https://m.edsoo.ru/00adec8a
3arpA3HeHWe OKpYrKatoLLeln cpebl
coeANHEHMAMM Cepbl
57 BblumcneHne maccoBoit A0/ BbIXoaa Bubnunoteka LLOK
NPOAYKTA peaKkuunn https://m.edsoo.ru/00adec8a
O6uLan xapaKTepucTnKa anemeHToB VA-
)8 rpynnbl. A30T, pacnpocTpaHeHne B Bubnnoteka LLOK
npupoae, pusnyeckme n xXummyeckune https://m.edsoo.ru/00adeea6
CBOWCTBA
59 AMMMaK, ero puUsnyYecKmMe U XMmmyeckme Bubnnoteka LOK
CBOIACTBA, NOAYyYEHNE U NPUMEHEHME https://m.edsoo0.ru/00adf004
MpaKTnyeckas pabota N2 3 no Teme
30 MNonyyeHue a aKa, nsyyeHue ero bubauotexa LIOK
«lonyyeHne ammmnaka, usyyeHue er
. y y https://m.edsoo.ru/00adf180
CBOMCTBY»
31 A30THas KucnoTa, eé pusnyeckme u Bubnnoteka LOK

XMMUYECKNEe CBOICTBA

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



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802

Ucnonb3oBaHue HUTPATOB U conem
dMMOHUA B Ka4eCTBE MUHEPA/IbHbIX

bubnnoteka LOK

32 obpeHnit. Xmummnyeckoe 3arpasHeHume
yAobp . P https://m.edsoo.ru/00adf518
OKpYy»KatoLwen cpeabl CoOeANHEHUSMU
asoTa
docoop. Okenpg docdopa (V) n
33 d>0c$0 pHaFI Kmﬂnd;Tad)d)Esque)cme n bubamorera LIOK
P o https://m.edsoo.ru/00adf68a
XMMUYECKNE CBONCTBA, NOJIyYEHUNE
Ncnonb3oBaHuMe pocdaToB B KauecTse
34 MUHepanbHbIX ya0bpeHnit. 3arpasHeHmne bubavotexa LIOK
P . yaoLP -=arp https://m.edsoo.ru/00adfc20
npupoaHon cpedpl pochartamum
35 Yrnepog, pacnpocTpaHeHue B NpUpoae, Bubnnoteka LOK
bu13nYecKne U XMmuyeckme cBOMCTBa https://m.edsoo.ru/00adfd9c
Okcuabl yrnepoaa, ux pusmnyeckme u
36 XMMUYECKME CBOMCTBA. IKO0rMYeckme Bubnnoteka LLOK
npob6aembl, CBA3aHHbIE C OKCUAOM https://m.edsoo.ru/00adfebe
yrnepoga (1V)
. Bubnnoteka LOK
37 YronbHaA KMCNoTa 1 eé conun
https://m.edsoo.ru/00ae006¢
MpaKkTnyeckas pabota Ne 4 no Teme
" Bubnunoteka LLOK
38 Mony4yeHue yrnekmcnoro rasa.

KauecTtBeHHan peakums Ha KapboHaT-MoH"

https://m.edsoo.ru/00ac027¢e



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518

I'IepBOHaqaanble NoHATUA 06

Bubnnoteka LOK

39 OpraHMYeCcKux BeLLLecTBax Kak o
https://m.edsoo.ru/00ae054¢
COoeaMHEeHUsX yrnepoaa
40 K . Bubnnoteka LOK
PEMHUI 1 ero coeguHeHns
https://m.edsoo.ru/00ac080a
MpaKTnyeckas pabota Ne 5. PeweHune
a1 9KCNepMMeHTaIbHbIX 33434 No Teme Bubnunoteka LLOK
«BaykHelwune HemeTanbl U UX https://m.edsoo.ru/00aec0bf2
coeguHeHna»
KoHTposibHanA paboTa N23 no Teme
. Bubnnoteka LOK
42 «BaxHeuLwne HemeTanAbl U UX
https://m.edsoo.ru/00ae0el8
coeguHeHnsa»
06uWan xapakTepmuCcTUKa XMMUUYECKMX
aN1eMeHTOB — MeTanioBs. MeTannmyeckas
Bubnunoteka LLOK
43 CBA3b U MEeTaN/INYeCcKan KpUcTaaamyeckas
i . https://m.edsoo.ru/00ael103e
peLlweéTka. dPnsnyeckne cBoKcTea
MeTannos
Xrmnyeckune cBoiicTBa MeETa/OB.
44 5 . . bubnnoteka LOK
NEKTPOXMMUYECKUI PAL HANPAKEHNN
https://m.edso0.ru/00aecl1156
MeTannos
O6wme cnocobbl NONyYEHUA METaNNOB.
45 Cnnasbl. BblumMcaeHMa no ypaBHeHUAM Bubnnoteka LLOK

XMMUYECKUX PeaKLMii, eCIN OANH U3
peareHTOB COAEPHKUT NPUMECH

https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e

Bubnnoteka LLOK

46 MoHATME O KOPPO3UKN METANNOB
PP https://m.edsoo.ru/00ac1278
47 LLlenoyHble meTannbl bubauotexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKemabl M rMAPOKCMAbI HATPUA U Kanma bubamorera LIOK
A AP A P https://m.edsoo.ru/00ae14b2
49 LLlenoyHo3emMe ibHble MeTaN bl — Ka/ibL Ui Bubnnoteka LLOK
N MarHui https://m.edsoo.ru/00ael5e8
50 BarkHelwWwne coegMHEHUA Kanbumsa bubavotexa LIOK
A 4 https://m.edsoo.ru/00ael5e8
51 0O606LLeHME U CUCTEMATM3ALMA 3HAHWUI
52 HEcTKoCcTb BOAbI U CNOCO6bI € Bubnnoteka LOK
yCTpaHeHuA https://m.edsoo.ru/00ae1886
MpaKTnyeckas pabota N2 6 no Teme
53 "HEcTKOCTb BOAbI U MEeTOAbI eé bubamorera LIOK
\ A a https://m.edsoo.ru/00aelae8
yCTpaHeHusn
54 ATOMAHM Bubnnoteka LOK
https://m.edsoo.ru/00aeclc64
55 AmdoTepHble CBOMCTBA OKCUaa U Bubnnoteka LLOK
rmapokcmaa https://m.edsoo.ru/00ac1c64
bubnnoteka LOK
56 Keneso

https://m.edsoo.ru/00ac1d86



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278

OKcuabl, rmppoKemapl 1 conm xenesa (1)

Bubnnoteka LOK

57
n xenesa (Ill) https://m.edsoo.ru/00ae35¢6
58 O606wWeHMe N cUCTEMATM3aLMA 3HAHUI
MpaKTnyeckas pabota Ne 7. PeweHune
59 3KCNepumeHTasibHbIX 33434 No Teme Bubnunoteka LLOK
«BarkHelLwmne metanabl n nx https://m.edsoo.ru/00ac3de8
coeguHeHNA»
BbluMcneHna No ypaBHEHUAM XMMUYECKUX
peakLmin, eci OANH U3 PeareHToB AaH B
60 N36bITKE NN COAEPKUT MPUMECH bubauotexa LIOK
AP . P ' https://m.edsoo.ru/00ae1750
BbluMcneHna maccoBoi 401 BbIxoAa
NPOAYKTA peakLmu
61 0O606LLeHME U CUCTEMATM3ALMA 3HAHWUI
KoHTposbHasa pabota Ne4 no Teme
62 «BarkHelwmne metanabl n nx
coeguHeHNA»
63 BewiectBa U maTepuasnbl B NOBCEAHEBHOM Bubnunoteka LLOK
KM3HM YenoBeKa https://m.edsoo.ru/00ae3f50
64 XrMunyeckoe 3arpA3HeHne OKpy»KatoLLemn Bubnnoteka LOK
cpeapl https://m.edsoo.ru/00ae4270
65 Ponb xumunu B pelieHnm sK0N0rMYecKmnx Bubnunoteka LLOK

npobnem

https://m.edsoo.ru/00ae4270



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

66 Pe3sepBHbIl ypoK. O6obLieHme u 1 Bubnunoteka LLOK
cMcTemaTtu3auma 3HaHum https://m.edsoo.ru/00ac0d0a
7 PesepBHbIli ypoK. O6obuieHme u 1 Bubnnoteka LLOK
cuctemaTu3laumsa 3HaHUN https://m.edsoo.ru/00adb33c
68 Pe3epBHbIl ypok. O606LeHne n 1 Bubnnoteka LOK
cMcTemaTusauma 3HaHUM https://m.edsoo.ru/00ad9cb2
OBLLEE KOJIMYECTBO YACOB MO NPOTPAMME 68



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a




NMPOBEPAEMbIE TPEEOBAHMA K PE3Y/IbTATAM OCBOEHWMA OCHOBHOM

OBGPA30BATE/IbHOW MPOrPAMMDbI

8 KNACC

Kopg, .
MpoBepsemble NpegMeTHble pe3yabTaTbl OCBOEHNA OCHOBHOM

npoBepsemoro .
obpa3oBaTenibHOM NPOrpaMmmbl OCHOBHOIO 0bLero obpasoBaHua

pe3yabTaTta

1 Mo Teme: «llepBOHaYaibHble XUMUYECKME MOHATUAR
PacKpbiBaTb CMbIC/I OCHOBHbIX XMMMUYECKMX MOHATUIA: aTOM, MOJIEKY /A,
XMMUYECKUI 31E€MEHT, NPOCTOE BELLLECTBO, C/IOKHOE BELLLECTBO, CMECh
(oaHOpOAHas M HeOAHOPOAHAA), BANEHTHOCTb, OTHOCUTE/IbHAA aTOMHas U
MONEKYNAPHAA Macca, KOJIMYEeCTBO BELLECTBA, MOJIb, MOJIAPHAA Macca,

1.1 MaccoBas 4017 XMMMUUYECKOTO 3/IeMEHTA B COEAUHEHUU, MONAPHbIN 06BEM,
XMMUYECKanA peaKkums, KnaccupuKkaums peakumin: peakumm coeAnHeHns,
peaKkunn pasoKeHns, peakLmm 3amelLeHNn, peakumm obmeHa, 3K30- U1
3HA0TEPMUYECKUNE peaKkuunm, TenoBoM 3pdeKT peaKkumnm, pacTBop, MaccoBasn
[0NA BellecTsa (MpoLeHTHaA KOHLEHTpalLmMaA) B pacTeope

12 WUNIIOCTPUPOBATh B3aMMOCBS3b OCHOBHbIX XMMUYECKUX MOHATUI U MPUMEHSATD

' 3TW NOHATUA NPU ONUCAHUUN BELLECTB M X NPEBPALLEHWNN
13 MCNO/Ib30BaTb XMMMYECKYIO CMMBOJIMKY A/1A COCTaB/eHNA GOpPMY/ BELLLECTB U
) YPaBHEHUN XMMUYECKUX peaKLmit
14 pacKpbiBaTb CMbIC/1 3aKOHOB COXPAHEHMA MaCCbl BELLECTB, NOCTOAHCTBA COCTaBa,
' aTOMHO-MOJIEKYNSPHOrO y4eHUA, 3aKoHa ABoragpo
1.5 onpeaensTb BaIHTHOCTb aTOMOB 3/IEMEHTOB B OBUHAPHbIX COeAMHEHUAX
16 KnaccuduumpoBaTb XMMUYECKUE peakLmm (Mo YNCAy U COCTaBy y4acTBYIOLLINX B
' peaKkuunn BeLLecTB, No Teniosomy adodexTy)

1.7 BbIYMCAATb OTHOCUTENIbHYIO MONEKYNAPHYIO U MONSIPHYO MACCbl BELLECTB

1.8 BbIYMCAATb MACCOBYIO A0/1H0 XMMUYECKOTO 3/1IeMeHTa No popmyne coeguHeHus,

1.9 BbIYMCAATb MACCOBYIO A0/110 BELLECTBA B pacTBope

1.10 NPUMEHATb eCTEeCTBEHHOHAY4YHble MeToAbl NO3HaHMA — HabatoaeHue,

' U3MepPEHMEe, MOAENMPOBAHNE, IKCNEPUMEHT (peanbHblIi U MbICIEHHbIN)




Mo Teme: «BarkHenwne npeacraBuTesIM HEOPraHMYECKNX BeLWeCTB»

2.1

PaCKpbIiBaTb CMbIC/1 OCHOBHbIX XMMNYECKUX NOHATWNIA: OKCna, KNCnota,
OCHOBaHKMe, CoNb

2.2

onpeaensTb NPMHAANEKHOCTb BELWECTB K ONpeaeNéHHOMY Knaccy CoeanHeHUM
no popmynam

2.3

KnaccuounumpoBaTb HeopraHMYeckne BeLLecTsa

2.4

XapaKTepu3osaTb (onuncbiBaTb) 06LLME XMMMUYECKME CBOMCTBA BELLECTB
Pa3/IMYHbIX KN1AcCOB, MOATBEPKAAA ONUCAHNE MPUMEPaMU MOIEKYNSPHbIX
YPaBHEHWI COOTBETCTBYIOLLMX XMMUYECKUX PeaKLMI

2.5

NPOrHO3MpPOoBaTb CBOMCTBA BELLECTB B 3aBUCMMOCTM OT UX KAYECTBEHHOTO
COCTaBa, BO3MOKHOCTU MPOTEKAHNA XMMUYECKMX NPEBPALLEHWNI B PA3/IUYHbIX
YyCNOBUAX

2.6

cnefoBaTh NpPaBMAaM MoJib30BAaHMA XMMUYECKOM NOCYA0W U NabopaTopHbIM
060pyA0BaHNEM, a TaKKe NpaBuaam obpalLeHnn C BELLLECTBAMU B
COOTBETCTBUM C MHCTPYKLMAMM MO BbINOJHEHWNIO 1aBOPaTOPHbIX XMMUYECKMX
OMbITOB NO NOAYyYEHUIO U COBMpPaHMIO ra3006pasHbIX BewwecTs (BoAOPOAa U
KMCN0poaa), NPUroToBAIEHNIO PACTBOPOB C ONpeaenEHHON MaccoBOi Aonei
PacTBOPEHHOTO BELLECTBA, MNAHMPOBATb M NPOBOAUTb XMMUYECKNE
3KCMEePUMEHTbI MO PAacno3HaBaHWIO PACTBOPOB LWEOYEN 1 KUCIOT C MOMOLLbIO
WMHAMKATOPOB (Nakmyc, deHondTanenH, MeTUNOPaHK 1 Apyrue)

2.7

NpPOBOAMTb PACYETbI MO YPABHEHUIO XMMMYECKON peakumnm

Mo Teme: «lMepnoanyeckunii 3akoH 1 MNMepmnogmyeckas cucTema XMMMUYECKUX
anemeHToB . N. MeHgeneea. CTtpoeHne aToMoB. XMMMYECKanA CBA3b.
OKMCANTENBHO-BOCCTAHOBUTE/IbHBIE PEAKLIUNY

3.1

pacKpblBaTb CMbIC/ OCHOBHbIX XMMUYECKUX NOHATUIA: AAPO0 aTOMa, 3/1IeKTPOHHbIN
c/oM aToMa, aTomHas opbuTab, paguyc aToMa, XMMUYecKas CBA3b, MONAPHan U
HenonsApHan KoBa/eHTHaA CBA3b, 3/1eKTPOOTPULATENbHOCTb, MOHHAsA CBA3b, UOH,
KaTWOH, aHNOH, CTEMeHb OKUC/IEHUSA

3.2

K/'IaCCM(I)MLI,MpOBaTb XUMUNYeCKne aNNeMeHTbI

3.3

ONMCbIBaTb U XapaKTepu3oBaTb TabanyHyo popmy Meproanyeckoi cucTembl
XMMUYECKNX 3/IEMEHTOB: pa3inyaTbh NOHATUA «rAaBHasA noarpynna (Arpynna)» u
«noboyHas noarpynna (brpynna)», «Mmanbie» n «6onblme» nepuoapl

3.4

pacKpbiBaTb cmblicn lMepuogmyeckoro 3akoHa .M. MeHaeneesa:
OEMOHCTPUPOBATb MOHUMAHWE NEePUOANYECKON 3aBUCMMOCTM CBOMCTB
XMMUNYECKUX 3/IEMEHTOB OT UX NOJIOXKeHUs B [epnoanyeckomn cucteme




COOTHOCUTb 0603HAYeHUs, KOTOopble UMetoTCA B Tabauue «Meprnoguyeckas
as cMcTema XMmmnyeckux anemenTos .M. MeHaeneesa» ¢ YACN0BbIMU
) XapaKTePUCTUKAMM CTPOEHMA aTOMOB XMMUYECKMNX 3/IEMEHTOB (COCTaB U 3apAg,
Aaapa, obLee YMCNOo 3NEKTPOHOB U pacnpeseneHne UX No 3NEKTPOHHbIM CNOSAM)
3.6 onpeaensiTb CTeNeHb OKUCAEHUA 31EMEHTOB B OBUHAPHbIX COeANHEHUSAX
3.7 onpeaensTb BUA XMMUYECKOW CBA3U (KOBAsIEHTHasA U MOHHas) B
' HEOPraHMYeCKUX CoegUHEHMUAX
9 K/TACC
Koz .
MpoBepaemble NnpegMeTHble pe3y/ibTaTbl 0CBOEHNA OCHOBHOW
nposepaemoro .
obpasoBaTesibHOM NPOrpammbl OCHOBHOrO 0buero obpasoBaHus
pesynbTaTta
1 Mo Teme: «BelecTBO U XMMUYECKaA peakLumna»
PacKpbiBaTb CMbIC/1 OCHOBHbIX XMMMUYECKMUX MOHATUIA: PacTBOP, INEKTPONUTDI,
HE3/NIEKTPONUTBI, SNEKTPOAUTUYECKAA ANCCOLMALMNA, PEAKLLUN MOHHOTO 0bMeHa,
KaTa/ansaTop, XMMUYecKoe paBHoBecue, 0bpaTMmble U HeobpaTUMble peakumu,
1.1 OKMCNNTENbHOBOCCTAHOBUTE/NbHbIE PeaKLLMM, OKUCINTEND, BOCCTAHOBUTEND,
OKUC/IEHME N BOCCTAHOBNEHWE, anaoTponusa, ampoTePHOCTb, XMMUYECKAA CBA3b
(KoBaneHTHan, MOHHaA, MeTANIMYECKas), KpUCTaNInYecKkan peléTka, cniasbl,
CKOPOCTb XMMUYECKOI peakumm
12 WUNNOCTPMPOBATh B3aMMOCBSA3b OCHOBHbIX XMMUYECKUX MOHATUIA U MPUMEHSATD
' 3TN NOHATUA NPU ONUCAHMMU BELLECTB U UX NPEBPALLEHUN
13 COCTaBATb YPABHEHMA 3/TEKTPOAUTUYECKON ANCCOLMALNM KMUCNOT, LLENOYEN U
' CONEWN, NONHbIE U COKPALLEHHbIE YpaBHEHMUA peakuuii MIOHHOro obmeHa
14 pacKpbIBaTb CYLHOCTb OKUC/INTENBHO-BOCCTAHOBUTENbHbIX PEAKLUN
) NocpeACcTBOM COCTaBAEHMA 3NEKTPOHHOro 6anaHca sTuxX peakumm
1.5 NPOBOANTb PACUYETbI MO YPABHEHMIO XMMUYECKOM peakLmn
2 Mo Temam: «HemeTannbl n nx coeguHeHna» n «Metannbl N UX cCOeANHEHUAR
2.1 XapaKTepun3osaTb (ONucbiBaThb) 0bume 1 cneundryeckne XMmmMYeckne CBOMCTBa
NPOCTbIX U CIOXHbIX BELLeCcTB, NOATBEPKAaA onMcaHue npumepamm
MOIEKYNSIPHBIX M MOHHbIX YPAaBHEHMI COOTBETCTBYHOLLUX XMMUYECKUX PEAKLUIA




2.2

COCTaB/IATb YPpaBHEHUA peaKLl,VIVI, noarsepXgakowmx cywecrsosaHne
reHeTU4eCKOM CBA3M meXxay sewecrsamMm pas/sindHbIX KnaccoB

2.3

NMPOrHo3npoBaTb CBOMCTBA Bel,ecTB B 3aBUCMMOCTU OT UX CTPOEHMUA,
BO3MOXXHOCTU NPOTEKAHNA XUMUYECKUNX I'IpGBpBLLI,GHVIVI B Pa3/IM4HbIX YCNOBUAX

2.4

cnepoBaThb NPaBMIaM NOAb30BaHMUA XMMNYECKOM Nocy a0 M NabopaTopHbIM
060pynoBaHUEM, a TaKkKe NpaBuiam obpalleHuns ¢ BelecTBamum B
COOTBETCTBUM C UHCTPYKLMAMM MO BbINOJHEHWUIO 1aBOPATOPHBIX XMMUYECKUX
OMbITOB MO NOJYYEHMIO U COBMPAHMIO ra3006pa3HbIX BELLECTB (amMuaKa u
YFNEKUCAOoro rasa)

2.5

NpoBoAMUTb peaKkuun, NOATBEPKAAOWME KaueCTBEHHbI COCTaB Pas/IMYHbIX
BelLEeCcTB: pacrno3HaBaTh OMbITHbIM NYTEM X10pua-, bpomna, noana, KapboHar,
docdart, cunmnkat, cybdat, ’MAPOKCUANOHbBI, KATUOHbI AMMOHMUA, NOHbI
M3Y4YeHHbIX METaNN0B, MPUCYTCTBYIOLLME B BOAHbIX PACTBOPaX HEOPraHNUYECKUX
BellecTs

Mo Teme: «XMMMA N OKpPYKaloLaa cpega»

3.1

pacKpbiBaTb CMbIC/1 OCHOBHbIX XMMUYECKUX noHATUi: MK Bellectsa; Kopposua
MeTannos

3.2

NPUMEHNTb OCHOBHbIE ONEePaLLMN MbICINTENbHOW AeATENbHOCTM — aHaINU3 U
CUHTE3, CpaBHeHMe, 0606LLeHNE, CMCTEMATM3ALMIO, BbiiBNEHWE NPUYNMHHO-
CNeaCTBEHHbIX CBA3EN — A8 U3YUYEeHUS CBOMCTB BELLECTB U XMMUUYECKUX
pPeaKuuii; ecTeCTBEHHOHay4YHble MeTOAbl NO3HAHWA — HabaloaAeHne, usmepeHue,
MOZENNPOBaHNE, IKCNEPUMEHT (peasibHblit U MbICNEHHbIN)




MPOBEPAEMBbIE /TIEMEHTbI COOEPXAHWNA

8 KNTIACC

Koa

MpoBepaembili 3N1eMEHT COAEPIKAHNA

I'IepBOHaqaanble XUMHn4yeckme noHATHnA

1.1

I'Ipe,u,meT XUMUN. PONb XMMNU B }KU3HU YeNOBEKA. XMMUA B CUCTEME HayK. Tenawun
BewecTtBa. Pnsmyeckne CBOWCTBA BeLw,ecTB. ArperaTHoe COCTOAHME BeLLecTB

1.2

MoHATWE 0 MeTodax NO3HaHUA B XMMUUK. YucTble BelecTBa U cmeck. Cnocobbl
pasgeneHusa cmecem

1.3

ATOMbI U MONEKYAbl. XuMmMyeckme anemeHTbl. CUMBOJIbI XMMUYECKMX 3/IEMEHTOB.
npOCTbIe M CNOXHble BellecCTBa. ATOMHO-MOI]eKynﬂpHOE yyeHue

1.4

Xnmmyeckasn d)opmyna. BaneHTHOCTb aTOMOB XMMUYECKMUX 9N1€MEHTOB. 3aKOH NOCTOAHCTBA
cocTtaBa BewectB. OTHOCMTENbHAA aTOMHaA macca. OTHocUTeNbHaA MOIEKYNIAPHAA MaccCa.
MaccoBasa 401 XMMUYECKOro 3/IeMeHTa B COegUHEeHUN

1.5

Konunyectso Bewectea. Moab. MoasapHaa macca. BsanmocsA3sb KOAMYECTBa, Maccbl U
ymcsa CTPYKTYPHbIX eAMHUL, BelecTBa. PacuéTbl no popmynam XMMUYECKUX COeaUHEHNN

1.6

duUsnyeckne n xumudyeckune aBneHnA. Xmmmyeckan peakuma 1 eé npmMsHaku. 3aKoH
COXpaHEeHMA Macchbl BelllecTB. XMMMYecKue ypasHeHua. KnaccupuKkauma XMmmyeckux
peaKkumii (coegnHeHUs, pasnoXKeHua, 3amelleHmsa, obmeHa)

1.7

XMMUYECKNI SKCMEPUMEHT: 3HAKOMCTBO C XMMMUYECKOW NOoCcyA0mn, C npaBuiamm paboTbl B
nabopatopun 1 npuémamm obpalleHus c 1abopaTopHbIM 060pYAO0BAHNEM, U3YUEHUNE U
onuncaHue pu3nYecKknx CBOMCTB 06pasL,0B HEOPraHNYECKUX BELLECTB, HabtogeHne
¢dur3nyeckux (nnasaeHne BOCKa, TafsHME /ibAa, PacTMpaHMe caxapa B CTyMKe, KUNeHue u
KOHAEHCaums BOAbl) U XMMUYECKUX (rOpeHne cBeYU, NPOKAIMBaHME MeAHOW NPOBOIOKMU,
B3aMMOLENCTBME MeNa C KUC/IOTOM) ABNEHMIA, HabogeHWE U onMcaHMe NPU3HAKOB
NPOTEKAHUA XMMUYECKMX PeaKLN (pa3foxKeHWe caxapa, B3aMmogenctame cepHom
KMCAOTbI C X10puaom Hapus, pasoxeHune rugpokcnga meau(ll) npu HarpesaHum,
B3aMMOZENCTBUE Keesa ¢ pacTBopom conun meau(ll), usyyeHue cnocobos pasaeneHus
cMecel (c NomoLLbto MarHuTa, GUnbTPoBaHMe, BbiNapuBaHUe, AUCTUANALMA,
Xpomartorpadus), npoBeaeHNe OUNCTKM NOBAPEHHOM CoNn, HabaaeHMe 1 onncaHue
pe3ynbTaToB NPOBEAEHMA ONbITa, UANOCTPUPYIOLLETO 3aKOH COXPaHEHWUA MacChl,
co3faHue mogeneit Monekyn (LapocTepKHEBbIX)

BarkHeMwwmne npeacrtaBuTeIM HeOpraHMYeCKUX BeLLeCTB




2.1

Bosayx — cmech rasos. CocTaB Bo3ayxa. Kucnopoa — anemMeHT 1 NpocToe BewecTso.
HaxoxaeHue Kucaopoaa B npupoae, GManyeckme 1 XMMmnYeckue cBoiicTea (peakumm
ropeHua). Okenabl. MpumeHeHne Kucaopoaa. Cnocobbl NoyyeHns Kucaopoaa B
nabopatopun 1 NpoMbIWIeHHOCTU. KpyroBopoT Kuciopoaa B npupoge. O30H —
annoTponHaa moambuKaumsa Kucnopoaa

2.2

TennoBow 3pPeKT XMMNYECKOIN peaKkuumn, TEPMOXMMUYECKME YPaBHEHNA, IK30- U1
3HAOTEPMUYECKME peaKkumn. TONAMBO: Yro/ib U MeTaH. 3arpAsHeHue Bo3ayXa, yCuaeHune
napHMKoBOro a¢dpeKTa, paspyLeHne 030HOBOrO C/10A

2.3

Bogopon — 3neMeHT U NpoCToe BelLecTBo. HaxoxaeHne Bogopoaa B npupoae,
du13nUecKMe N XMMmmMYecKue CBOICTBA, MpMMeHeHue, cnocobbl noaydeHna. Kncnotbl u
conm

2.4

MonapHbIN 06bEM ra3oB. PacyéTtbl N0 XMMUYECKUM YPaBHEHUAM

2.5

dusnyeckune ceolictea BoApbl. Boaa Kak pactsopuTesib. PacTtBopsbl. HacbiweHHbIe U
HeHacblWeHHble PacTBOPbI. PacTBOPMMOCTb BelLLecTB B BoAe. MaccoBas 4011 BELWECTBA B
pactBope. Xumun4yeckune ceoiictea Bogbl. OcHoBaHMA. Posb pacTBOPOB B Npupoae 1 B
YKM3HU Yenoseka. KpyrosopoT BoAbl B Npupoae. 3arpsasHeHne NpupoaHbIx Bod. OxpaHa u
O4YMCTKA NPUPOAHDLIX BOA,

2.6

Knaccudmkaums HeopraHMYecknx coeguHeHunin. Okemabl. Knaccupukaums oKcMaos:
coneobpasytolme (0OCHOBHbIE, KUC/IOTHbIE, aMpOoTepHbIe) N HeconeobpasytoLme.
HomeHKnaTypa okcMzoB. dusnyeckme U XMMmn4Yeckme CBoOMCTBa OKCMAoB. MonyyeHune
OKCUAOoB

2.7

OcHoBaHusA. Knaccndmkauma 0CHOBAHWMN: LLENOYM N HEPACTBOPUMbIE OCHOBaHMUS.
HomeHKnaTypa oCHOBaHUI. PU3NYECKME U XMMUYECKME CBOMCTBA OCHOBAHWI. MoayyeHme
OCHOBAHWI

2.8

Kucnotbl. KnaccnduKkauma kncnot. HomeHKknaTypa KMCNoT. DUsnyeckne n xmMmuyeckue
CBOMCTBA KMCNOT. Pag akTMBHOCTU meTannos H.H. beKkeToBsa. lonyyeHune Kucnot

2.9

Conun. HomeHknaTypa conei. Prsmyeckne u xuMmmndyeckume ceoicTea conei. MonyyerHune
conem

2.10

leHeTUYeCKan CBA3b MeX Ay Knaccamm HeopraHUYecKnx coeguHeHuni

2.11

XUMUYECKUI IKCMEPUMEHT: KaueCTBEHHOE onpeaeneHne coaepkaHma Kucnopoaa B
BO34yXxe, NosiyyeHue, cobupaHue, pacno3HaBaHWe U U3yYeHUe CBOMCTB KMCI0POoAa,
Hab/loAeHNe B3aMMOAENCTBMNA BELLECTB C KMC0POAOM U YCI0BUA BO3HUKHOBEHMSA U
npeKpaLLeHusa ropeHuns (Noxapa), 03HaKomsieHne ¢ 0bpasLamm OKCUAOB U ONUCaHUE UX
CBOWCTB, NOJIlyYeHNe, cobupaHue, pacnosHaBaHWe U U3yYeHNe CBOMCTB BOA0POAA
(ropeHnue), B3aumopeliictene sogopoaa c okenaom meau(ll) (s0amorkHo ncnonb3oBaHme
BMAEOMaTEepManoB), HabatoaeHne ob6pasLoB BELLECTB KoMyecTBOM 1 Mosb,
nccnepoBaHMe ocobeHHOCTeN PacTBOPEHMA BELWECTB C Pa3IMYHOM PacTBOPUMOCTbIO,




NPUroToB/JIEHME PACTBOPOB C ONpeae/iEHHOW MAacCoBOW A0/1el pacTBOPEHHOIO BELLLECTBA,
B3aMMOAENCTBME BOAbI C MEeTaNNlaMM (HaTpMeM U KanbLmem) (BOSMOXKHO MCNO/Ib30BaHMeE
BMAEOMaTEPMaNoB), onpeaeneHme pacTBOPOB KMCAOT U LLENoYe C MOMOLLbIO
MHAMKATOPOB, UCCNefoBaHWe 06pa3L,0B HEOPraHMYECKMX BELLECTB Pa3/IMYHbIX K/I1acCoB,
HabloAeHNe N3MeHeHMA OKPACKM MHAMKATOPOB B PacTBOPAX KMCNOT U LLENOYEN,
n3yyeHune BzanmoaencTena okcnaa mean(ll) c pacTBopom CEPHOMN KUCAOTbI, KUCIOT C
MeTaNNaMu, Peakumii HeMTpannsaumm, NnoayvyeHme HepacTBOPMMbIX OCHOBaHWUN,
BbITECHEHWE 0AHOro MeTanna APYrMM U3 PacTBopa COM, PpelleHne SKCNePUMEHTaNbHbIX
33434 no Teme «BaHelLwMe KNaccbl HEOPraHNMYECKUX COeAMHEHUIA»

Mepuogmyecknin 3aKkoH 1 MNepuogmyeckas cuctema XMMUYECKUX anemeHTos ..
MeHgaeneesa. CTpoeHne aToMoB. XMMUYecKan cBA3b. OKUCIUTENbHO-BOCCTaHOBUTENbHbIE
peakuum

3.1

MepBble NOMbITKM KAacCUPUKALUN XMMUUYECKUX 31eMeHTOoB. MoHATME O rpynnax CXO4HbIX
3/1IEMEHTOB (LLLe/IOYHbIE U LEeN0YHO3EME IbHbIE METaJlIbl, FasloreHbl, MHEPTHbIE rasbl).
dnemeHTbl, KoTopble 06pa3ytoT amdoTepHble OKCUAbI M TMAPOKCUAbI

3.2

MepnoanyecKkunin 3akoH. Neproamyeckan cucTema XMMUYECKUX anemeHTos .M.
MeHaeneesa. KopoTkonepuoaHas v ganHHonepuoaHas ¢opmsbl Meproanyeckoi
cucTemMbl XuMmmyeckux anemenTtos A.U. MeHaeneesa. Nepuoabl 1 rpynnbl. Pusmyeckuii
CMbICN NOPAAKOBOro HOMepPa, HOMepPOoB Nepunoaa M rpynnbl 3N1emeHTa

3.3

CrpoeHune atomoB. CocTaB aTOMHbIX agep. M30Tonbl. INeKTpoHbl. CTPOoeHMe 3INeKTPOHHbIX
o0605104eK aTomoB nNepBbix 20 XMMUYECKUX 31emeHTOB Meproanyeckoit cuctemol [.U.
MeHaeneeBa. XapaKTepuUCTUKa XMMUYECKOro 31eMeHTa MO ero NoJIOKEHUIO B
MNepuoaunyeckoit cucteme .. MeHaeneesa

34

3aKOHOMEpPHOCTU U3MEHEHUA paaMyca aTOMOB XMMUYECKUX 9N1E€MEHTOB, METANTMYECKUX U
HemeTa/lZIMYeCKUX CBOMCTB MO rpynnam u nepuosam. 3HadeHue MNepnoamyeckoro 3akoHa
n Meproanyeckom CUCTEMbI XUMUYECKMUX SN1EMEHTOB O PAa3BUTUA HAaYKU N MPAKTUKM.
O.N. MeHaeneeB — y4€HbIl U rpaXKaaHUH

3.5

Xumunyeckasn ceasb. KosaneHTHaA (MoaspHas 1 HenoiapHan) ceA3b.
INeKTPOoOTPULATENIbHOCTb XMMMUYECKMX 31eMeHTOB. MoHHasn cBA3b

3.6

CreneHb okucneHua. OKUCANTENbHOBOCCTAHOBUTENbHbIE peakyunun. npOLI,ECCbI OKucneHuA
N BOCCTaHoBAEHMA. OKMCAUTENN N BOCCTAHOBUTENN

3.7

XUMMUYECKNIA IKCNEePUMEHT: U3ydeHne 06pasL,oB BELLECTB META/IIOB M HEMETA/I/IOB,
B3aMMOAENCTBME TMAPOKCUAA LUMHKA C pacTBOPamM KUCAOT 1 Wenovei, nposeaeHue
OMbITOB, UIIOCTPUPYHOLLMX MPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbLIX peaKLuit
(ropeHue, peakumm pasnoKeHns, coeguHeHus)

9 KNACC




Koa

MpoBepaemblit 3N1eMEHT COAEPKaHUA

BelecTBO M xummyeckasn peakyua. HOBTODEHME

11

Mepropgmyecknin 3aKoH. MNepuogmyeckasn cuctema XMMUYECKUX anemeHTos ..
MeHgaeneesa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTU B USMEHEHUW CBOMCTB XMMUYECKUX
3/1eMEeHTOB NepBbIX TPEX NEPUOAO0B, KasnA, KasbLMa U UX COeAMHEHWNI B COOTBETCTBUU C
NOI0XKEHNEM 3/1EMEHTOB B Mepruoanyeckoin cucteme M CTPOEHMEM UX aTOMOB

1.2

CTpoeHue BelLecTBa: BUAbl XMMUYECKOM CBA3MU. TUMbl KPUCTANNNYECKUX PELLETOK,
3aBMCMMOCTb CBOMCTB BELLECTBA OT TUMA KPUCTANIMYECKON PELLETKM U BUAA XMMUYECKOM
cBA3un. Knaccndumkauma 1 HOMeHKNaTypa HeopraHUYeCKUX BELLLECTB (MeKayHapoaHan v
TPUBMANbHAA). XMMUYECKME CBOMCTBA BELLECTB, OTHOCALLMXCA K Pa3IMYHbIM Klaccam
HeopraHMYecKmUx CoeaMHEHUIM, reHeTUYeCKas CBA3b HEOPraHUYECKMX BELLECTB

1.3

Knaccudumkauma XMMmnYecknx peakumii No pasiMyHbiM Npu3Hakam (no Yncay u coctasy
YYaCTBYIOLWMX B PeaKLMM BELLECTB, MO TeN10BOMY 3$DEKTY, MO U3MEHEHUIO CTENEHEN
OKMCNEHNA XMMMYECKMX 3/IEMEHTOB, N0 06PaTMMOCTH, NO YY4aCTUIO KaTaam3aTopa). IK30- U
3HA0TEPMUYECKME PeaKLMM, TEPMOXMMUYECKMNE YpaBHeHUSA. MOHATUE O CKOPOCTH
XMMUYECKOW peakunm

1.4

MoHsaTHe 06 O6paTI/IMbIX n H806paTMN\bIX XUMUNYECKUX peaKLUAX. MNoHATME O roMOreHHbIX
M reTeporeHHbIX peakumax. [oHATME O XMMUYECKOM PaBHOBECUMN. CDaKTOpr, BAnAoWnMe Ha
CKOPOCTb XUMUNYECKOM peaKkunn n nonoxeHne xmmm4yeckoro paBsHosecuma

15

OKMCAUTENbHO-BOCCTAaHOBUTE/IbHbIE peaKkuum, SﬂeKTpOHHbIVI 6anaHc OKUCAUTENBHO-
BOCCTaHOBUTE/IbHOM peakyunun. CoctaBneHue ypaBHEHMVI OKUC/TUTENNBbHO-
BOCCTAaHOBUTE/IbHbIX peaKu,Mﬁ C Mcno1b3oBaHNEM MeToda 3/1IEKTPOHHOIo 6anaHca

1.6

Teopus 3NEKTPOIUTUYECKOW ANCCOLNALMN. DNEKTPONUTLI U HESNEKTPONNTbI. KaTUOHBI,
aHWOHbI. MexaHM3M AMCCoLMaLMM BELLECTB C Pa3/IMYHbIMU BUAAMWN XMMUUYECKON CBA3M.
CreneHb guccoumaumn. CuibHble U ciabble 3N1eKTPoAUTbI. Peakumm MOHHOro obmeHa.
YcnoBus NpoTeKaHMA peakumii MOHHOro 06MeHa, NoHbIe M COKPaLLLEHHbIE MOHHbIE
ypaBHeHus peakumin. CBOMCTBA KUCNOT, OCHOBAHWUI U COEN B CBETe NpeacTaBieHuii ob
3N1EeKTPOSIUTUYECKOW aAnccoumnaummn. KayecTBeHHbIe peaKunmn Ha MoHbI. MoHATKE O
rMaponmse conem

1.7

XMMNYECKUNI SKCMEPUMEHT: 03HAaKOMJIEHUE C MOAE/IAMMN KPUCTANTNYECKNX PELLETOK
HeopraHMYecKMx BeLLEecTs — MeTaNlI0B U HeEMeTaNN0B (rpaduTa U anmasa), CIOXKHbIX
BellecTs (x1opuaa HaTpuA); uccnegoBaHne 3aBUCMMOCTU CKOPOCTU XMMMYECKOMN peakumnn
OT BO3AENCTBUA Pa3NnYHbIX GaKTOPOB; UCCNeA0BaHMUE 3/1EKTPONPOBOAHOCTU PacTBOPOB
BellecTs, NpoLecca ANCCoLMaLMmn KUCNOT, Wesioyeit n coneli (BO3MOMKHO UCNO/Ib30BaHUe
BMAEOMaTEPUanNoB); NpoBeaeHNe ONnbITOB, MAIOCTPUPYIOLLMX MPU3HAKK NPOTEKaHUA
peaKunin noHHoro obmeHa (obpasoBaHue ocafiKa, BblaeneHue rasa, obpasoBaHue BOAbl);
ONbITOB, UNNOCTPUPYIOLLUX NPUMEPbLI OKUCIUTENBbHO-BOCCTAHOBUTENbHbIX peaKLuii




(ropeHme, peakunn pas3noxeHunA, COE,D,MHGHVIF!),‘ pacno3HaBaHWE HEOPraHNYECKUNX BELLECTB
C NOMOLULbIO Ka4eCTBEHHbIX peaKu,Mﬁ Ha MOHbI, pelleHne sKCNepnMeHTa/IbHbIX 3a4a4

HemeTannbl n UX coeguHeHUA

2.1

O61an xapaKTepucTuKa rasoreHoB. Ocob6eHHOCTM CTPOEHUA aTOMOB, XapaKTepHble
cTteneHu okucneHusa. CtpoeHune n dprsnyeckme cBoOMCTBa NPOCTbIX BELLECTB — raJoreHos.
XMMUYeCcKne CBOMCTBA Ha MpMMepe X/10pa (B3aMmoaencTemne ¢ MeTaniaMmm, HeMeTanamu,
wenovamu). Xnoposogopos. ConaHan KNCA0Ta, XMMUYECKNE CBOMCTBA, NONYyYeHHUE,
npumeHeHue. [leicTBne Xn0pa M XN0pOBOA0POAA HA OPraHM3Mm YesoBeKa. BaxHellume
X0PUAbI M UX HAaXOXKAeHWe B npupoae

2.2

O6wwas xapakTepucTuKa anemeHToB VIA-rpynnbl. OcobeHHOCTN CTPOEHUst aTOMOB,
XapaKTepHble cTeneHn okncneHma. CtpoeHune n ¢pmusmMyeckne CBOMCTBA NPOCTbIX BELLECTB —
KMcaopoaa v cepbl. ANNoTponHbie moauduKaLmm KUCAopoaa U cepbl. XMMUYECKHe
cBouncTBa cepbl. CepoBoaopoa, CTpoeHue, pUsndeckme n xmmmyeckmne csomctea. OKcuasbl
cepbl Kak NpeAcTaBUTENM KUCNOTHbIX OKCcKaoB. CepHas KUcnoTa, pusmndeckme u
XMMMUYECKMe cBOMCTBa (06LLIMeE KaK NpeacTaBuTeNa Kaacca KUCNoT U cneunduyeckme).
XMMUYECKME peaKuuu, fexallme B OCHOBE MPOMbILIEHHOro cnocoba nosiyyeHns cepHom
Kucnotbl. MpumeHeHne. CoNu cepHOMN KNCNOTbI, Ka4eCcTBEHHasA peakuus Ha cy/ibdpaT-uoH.
HaxoxaeHue cepbl 1 eé coegMHEHUN B Npupoge. XMMUUYECKOE 3arpsi3HEHME OKpYrKatoLLeln
cpebl coegMHEHUAMM cepbl (KUCNOTHbIE A0XKAM, 3arpsA3HEHME BO34yXa U BOAOEMOB),
cnocobbl ero NpeaoTBpaLLEHNA

2.3

Obuan xapaktepuctuka anemeHToB VA-rpynmnbl. OcCO6eHHOCTU CTPOEHUSA aTOMOB,
XapaKTepHble cTeneHn OKUCNeHMA. A30T, pacnpocTpaHeHue B npupoae, GUsmnyeckune m
XMMMYecKune cBoncTBa. KpyroBopoT a3oTa B npupoae. AMMUaK, ero pusmyeckme u
XMMMUYECKME CBOMNCTBA, NoslydeHne u npumeHeHne. Connm aMmMoHus, nx pusmnyeckme m
XMMMUYECKNE CBOMCTBA, NpUMeHeHne. KauecTBeHHasa peakumsa Ha MOHbl aMMOHMA. A30THas
KMCNOTa, eé nosydeHune, GpmMsmyeckne u XuMmnmdieckume ceoincTea (obuime Kak npeacraButens
Knacca Kucaot un cneunduyeckune). icnonb3oBaHWe HATPATOB M CONEN aMMOHMA B
KauyecTBe MUHepanbHbIX yaobpeHUA. XMMUYecKoe 3arpsisHeHUe oKpy:Katollei cpeabl
CoeAMHEHMAMM a30Ta (KUCNOTHbIE A0XKAM, 3arpA3HEHMe BO34yXa, NOYBbI M BOAOEMOB)

2.4

docdop, annotponHbie mogndukaumnm docdopa, PUsnYEcKkne N XMMMYeCcKne CBOIMCTBA.
Okcung docoopa(V) n pocdopHan Knucnota, pmMsmMyeckne 1 XMMUYECKMe CBOMCTBA,
nonyyerHue. NcnonbsosaHne ¢pocdhaToB B Ka4ecTBe MUHEPaASIbHbIX yA0OpeHui
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O6uan xapaKkTepucTuKa anemeHToB IVA-rpynnbl. OcobeHHOCTU CTPOEHNss aTOMOB,
XapaKTepHble CTENEHWN OKUC/IEHUS. YTNepoa, aNnoTponHbie mogndukaumm,
pacnpocTpaHeHue B npupoge, dUsnyeckne nu xumuyeckmne cesoictea. Agcopbums.
KpyrosopoT yrnepoaa B npupoae. OKcuapl yrnepoaa, ux ¢pmsmyeckne u XuMmdyeckue
CBOWCTBA, AEMNCTBME HA ¥KUBble OpraHM3Mbl, NOJIyYEHME N MPUMEHEHUE. DKoornYecKme
npobnembl, cBA3aHHbIe ¢ oKcMaom yrnepoaa(lV); runortesa rnobasnbHOro notensieHus
K/IMMaTa; NapHMKOBbIN 3pdeKT. YronbHaa KUCNoTa U eé conu, ux dusndeckune u
XMMMUYECKME CBOWNCTBA, NoJlyYeHne 1 npumeHeHne. KayectBeHHan peakuma Ha KapboHaT-




MOoHbI. Mcnonb3oBaHWe KapboHaToB B BbITy, MeaULMHE, NPOMbILLIIEHHOCTU U CETbCKOM
X03AMcTee

2.6

MepBOHa4anbHble NOHATUA 06 OPraHNYECKMX BELLLECTBAX KaK O COeAMHEHUSAX yraeposa
(meTaH, 3TaH, 3TUNEH, aueTUEH, 3TaHOA, IINLEPUH, YKCYCHasA KMCaoTa). Mx cocTas m
XMMUYEecKoe cTpoeHme. NMoHATUE 0 BMONOTMYECKN BaKHbIX BELLECTBAX: XKMUpPaX, benKax,
YFNeBOAAX — U UX POIN B XKU3HU Yenoseka. MaTepmasibHOe eAUHCTBO OPraHNUYECKUX U
HeopraHMYeCcKnx coeanMHeHNN

2.7

KpemHuit, ero pmsmnyeckmne u xumMmmnyeckmne CBOMCTBa, NOJy4YeHUE U MPUMEHEHME.
CoeguHeHUa KpemHusa B Nnpupoae. Obwue npeacraBaeHma o6 okenage KpemHuua(lVv) u
KpeMHKneBol Kucnote. CUAUKaTbI, UX UCMONb30BaHME B BbITY, MeanuuHe,
NPOMbILLEHHOCTU. BaxkHeNwwmne cTponTeIbHbIE MaTepUasbl: KEPamMMKa, CTEK/O, LLEMEHT,
6eToH, KenesobeToH. NMpobnembl 6€30MacHOro NCMO/Ib30BaHUA CTPOUTESbHbIX
MaTepranoB B NOBCEAHEBHOM KMU3HMU

2.8

XMMNYECKUNIA SKCMEPUMEHT: U3yYeHMe 06pa3LLoB HEOPraHMYECKMX BELLECTB, CBOUCTB
COIAHOM KNCNOTbI; NpoBeAeHNe KaueCcTBEHHbIX peaKLMii Ha XI0PUA-UOHbI U HabaoaeHWe
NPW3HAKOB UX NPOTEKAHMA; ONbITbl, OTPaXKatoLmne GpUINYECKNe U XMMUYECKME CBOMCTBA
raloreHoB U UX COeANHEHMUI (BO3MOXKHO UCMOJIb30BaHWE BUAEOMATEPUAIOB);
O3HaKoM/ieHMe ¢ 0bpasL,aMu X10pna0B (ranoreHnaoB); 03HaKoMeHUe ¢ obpasamm
cepbl U eé coegMHEeHUAMM (BOSMOXKHO MCMOJIb30BAHME BUAEOMATEPUANOB); HabatogeHne
npouecca obyrnnMBaHUA caxapa nog AeiNCTBMEeM KOHLEHTPMUPOBAHHOW CEPHOM KUCNOTbI;
N3yYeHNE XMMUYECKMX CBOMCTB pa3baBNeHHOW CEPHOM KMCOTbI, NpOBeAeHMe
KayecTBEHHOW peaKuun Ha cynbdaT-MoH U HabaaeHWe Npu3HaKa eé NpoTeKaHus;
03HaKomJieHMe ¢ PU3NYECKMMKN CBOMCTBaMM a30Ta, pocdopa 1 ux coegnHeHUn
(BO3MOKHO MUCMOIb30BaHWE BUAEOMATEPMANOB), 06pa3L,amMM a30THbIX U GOCcHOpPHbIX
yaoobpeHuit; nosyyeHmne, cobmpaHmne, pacnosHaBaHWe U U3yYeHMe CBOMCTB aMMMaKa;
npoBeAeHMe KayeCTBEHHbIX Peakumit Ha MOH aMmMOoHKA U docdaT-UoH U U3yveHne
NPW3HaKOB UX NPOTEKaHWA, B3AUMOLENCTBUE KOHLEHTPUPOBAHHOM a30THOM KMCAOTbI C
MeZbto (BOSMOXKHO MCNOJ/Ib30BaHME BUAEOMATEPUA/IOB); U3yUYeHNe moaenen
KPUCTANANYECKUX PeLIETOK anmasa, rpaduTa, dynnepeHa; 03HaKOMIEHUE C NPOLECCOM
aacopbumm PacTBOPEHHbIX BELLLECTB aKTUBMPOBAHHbLIM YI/IEM U YCTPOMCTBOM
NpoTUBOrasa; nosyyeHune, cobmpaHue, pacnosHaBaHWe U U3y4eHUe CBOMCTB YI/IEKUCI0rO
rasa; NpoBefeHMe KayecTBEHHbIX PeaKUUi Ha KapboHaT- U CUANKAT-UOHbI U U3ydYeHue
NPW3HAKOB UX MPOTEKaHWA; 03HAKOMJ/IEHME C NPOAYKLMEN CUINKATHOM
NPOMbILINEHHOCTU; PELLUEHNE SKCMEPUMEHTAIbHbIX 33434 No Teme «BaxkHelwme
HeMEeTaIbl U UX COeAUHEHUS»

MeTannbl n nx coegnHeHmA

3.1

O6wWan XxapaKTepPMUCTUKA XMMUYECKUX 3IEMEHTOB — METAJIZIOB HAa OCHOBAHWUM UX
nosnoxeHua B MNepunogumyeckon cucteme xmmmyeckux anemertos .M. Menaeneesa u
CTpoeHuA aTomoB. CTpoeHune meTannos. MeTannmyeckasa CBA3b U MeTananyeckas
KpUCTanan4ecKan peléTka. DNeKTPOXMMUYECKUIA pAg, HanpAXKeEHUA MeTanNoB




3.2

®dusnyeckne n xummnyeckune ceomcTea metannos. Obume cnocobbl NOAYYEeHUA METANNOB.
MoHATME O KOPPO3MM METANIOB, OCHOBHbIE CNOCOObI 3aLWMTbI UX OT KOPPOo3uK. Cniasbl
(cTanb, 4yyryH, AOPaNtOMUHNIN, BPOH3a) U UX NPUMEHEHME B BbITY U MPOMbILLIEHHOCTU

3.3

LLlesoyHble meTansbl: NonoXKeHne B Mepnoandeckon cucTeme XMMUIYECKNX 31eMeHTOB
O.U. MeHaeneeBa; cTpoeHMe UX aTOMOB; HaxoXxAeHue B npupoge. dusmyeckme u
XMMUYECKMe CBOMCTBA (Ha Npumepe HaTpuA U Kanua). OKcuAabl U TMAPOKCUAbBI HAaTPUA U
Kanus. MpumMeHeHune LWEeNoYHbIX META/IIOB U UX COeAUHEHUIA
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LLlenoyHO3EMENbHbIE METa bl MarHui 1 KaabLUuit: nosoxeHue 8 Mepunoanyeckomn
cucTeMe Xummnyeckux anementos .M. MeHaeneeBa; cTpoeHMe UX aTOMOB; HaxoXAeHue B
npupoge. PU3nyeckme 1 XMMUYECKMe CBOMCTBA MarHna 1 Kanbums. BaxkHelwmne
coeamHeHus Kanbluua (OKCua, rmapoKcua, coiun). MECTKOCTb BOAbl M Crocobbl eé
yCTpaHeHusa

3.5

ANOMWHUIA: MONOXKEHUE B I'Iepmop,mqecr(oiz'l cucteme xmmumyeckmnx anemeHtos .M.
MeHaeneeBa; CTpOeHME aTOMA; HAaXoXaeHue B npupose. dusmyeckne n xmmmnyeckme
CBOWCTBA aIlOMUHMUA. AMd)OTeprle CBOWCTBA OKCHnga v rmapokcnaa atoMmnHUA

3.6

eneso: nonoxkeHue B MNeproanyeckon cucteme XMMmnYecknx anemeHTos .M.
MeHaeneesa; cTpoeHMe aToMa; HaxoxaeHue B npupoge. Pusnyeckne n xummndeckmne
cBoWncTBa *Kenesa. OKecuapl, rmapokenabl u conu kenesa(ll) n kenesa(lll), ux cocras,
CBOICTBA M NonyyeHne

3.7

XMMUYECKUI SKCNEePUMEHT: 0O3HaKOMIeHWe ¢ 06pa3Lamm MeTanNoB U CNAaBOB, UX
dM3NYECKMMU CBOMCTBaAMU; U3yYeHUE Pe3yNbTaTOB KOPPO3UN METaNI0B (BO3MOXKHO
MCMNO/Ib30BaHWE BUAEOMATEPUANOB), 0COBEHHOCTEN B3aMMOAENCTBUS OKCUAA KaNbLmaA U
HaTpuA ¢ BOAOM (BO3MOXKHO UCMONb30BaHWE BUAEOMATEPUANOB); UCCAea0BaHUe CBOWCTB
YECTKOM BOAbl; NPOLLECCA FOPEHUSA Kee3a B KMCaopoae (BO3MOMKHO UCMO/b30BaHUe
BMAEOMATEPUNANOoB); NPU3HAKOB NPOTEKAHMA Ka4eCTBEHHbIX PeaKLUMii Ha MOHbI (MarHus,
KanbUus, antoMUHKA, UMHKa, *kenesa(ll) n »kenesa(lll), mean(ll); HabnogeHne n onnucaHue
NPOLLECCOB OKPALUMBAHWUA NAMEHN MOHAMM HaTPUA, Kanna U Kaabuna (BO3MOXKHO
MCNoNb30BaHUe BUAEOMATEPUANoB); uccnesoBaHme amdoTepHbIX CBOMCTB r’MApOKCHaa
aNlOMUHUA U TMAPOKCUAA LUMHKA; PelleHme 3KCnepuMeHTabHbIX 3a4a4 Nno Teme
«BaxkHelwmne meTansibl U UX CoeauHEHUa»

Xnumua n okpyKawowaa cpeaa

4.1

HoBble maTepuanbl 1 TeXHONOrMK. BelecTsa n maTepuasibl B NOBCEAHEBHOM KU3HMU
yenoBeka. XuMus u 300poBbe. besonacHoe Ncnoib3oBaHUE BELLECTB M XMMUYECKMX
peaKkuuit B 6bITy. MepBan NOMOLLb NPU XMMUUYECKUX OXKOTax U OTPaBIEHUAX

4.2

OCHOBbI 3KO/IOTMYECKOM rPaMOTHOCTU. XMMUYECKOoe 3arpA3HEHUE OKpYKatoLwen cpebl
NAOK. Posb XuMnn B peLieHnn 3KoAornyeckmx npobaem. NpupoaHbie MCTOYHUKK
YyrneBogoponos (yronb, NPUPOAHbIN ras, HedTb), NPOAYKTbI UX NepepaboTKu, UX posb B
6bITY M NPOMBILLAEHHOCTH




4.3

XMMUYECKNIA SKCMePUMEHT: U3yYeHne 06pasL,oB MaTepPUanos (CTEKO, CNaBbl METANJIOB,
NoAMMepHble maTepuansbl)




NMPOBEPAEMBbIE HA O3 NO XMMWW TPEEOBAHUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOM
OBPA30BATE/IbHOWM NPOrPAMMbl OCHOBHOIO OBLLEEIO OGPA30BAHKA

Kog,
npoBepsAemoro
TpeboBaHuA

MpoBepsaemble TpeboBaHMA K NpeaMeTHbIM pe3yabTaTam 6a30BOro ypoBHSA
OCBOEHMA OCHOBHOM 0bpa3oBaTe/IbHOM NPOrpaMmMbl OCHOBHOMO 06LLErO
obpasoBaHKuA Ha ocHose ®IOC

MNpeacrasnerHue:
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0 NO3HABAEMOCTU ABJIEHUI NPUPOAbI, NTOHUMaHNE 06BEKTUBHOMN 3HAYMMOCTH
OCHOB XMMMYECKOM HayKKN Kak 061acT1 COBPEMEHHOrO eCcTeCTBO3HaHMS,
KOMMOHEeHTa 06LLeit KyAbTypbl M NPaKTUYECKON AeATeIbHOCTU YEeNOBEKA B
YC/I0BUAX COBPEMEHHOIO 06LLLECTBA; NOHMMaHWE MeCcTa XMMUM Cpeam Apyrnx
€CTeCTBEHHbIX HayK

1.2

0 Hay4HbIX METOAaX NO3HAHWA, B TOM YMC/Ie SKCMEPUMEHTAJIbHBIX U
TeopeTUYecKMX MeToLax UCCNef0BAHNA BELLECTB U U3YYEHUA XMMUYECKMX
peakumii; ymeHne Ucnonb3oBaTb MOAEeNMN 1A OObACHEHUA CTPOEHMA aTOMOB U
MONEKYN

1.3

o coepax npodeccuoHanbHOM AeATeIbHOCTU, CBA3AHHbIX C XMMUEN U
COBPEMEHHbIMU TEXHOJIOTMAMM, OCHOBAHHbLIMU Ha AOCTUMKEHUAX XMMUYECKOM
HayKK, YTO NO3BONIUT 0ByYalOLWMMCSA paccmaTpuBaTbh XMMUIO KaK chepy cBoei
6yayuwer npodeccMoHaNbHOM AeATENbHOCTU U CAE/1aTb OCO3HAHHbINM BbIOOP
XUMUK KaK NpodUIbHOIo NpeameTta Npu nepexoe Ha ypoBeHb CpeaHero
obuiero obpasoBaHuAa

BnageHue CUCTEMOM XMMMUYECKUX 3HAHUN U YMeHUeE NPUMeHATb CUCTemy
XUMUNYECKUX 3HaHVII7I, KOTOpaA BKAKOYaeT:

2.1

BaXKHENLLIME XMMUYECKME MOHATUA: XMMUYECKUIA S/IEMEHT, aTOM, MOJIEKY/1a,
BeLLEeCTBO, MPOCTOE M C/IOXKHOE BellecTso, 0AHOPOoAHasA U HeoaHOpPOAHanN
CMeCb, OTHOCUTE/NbHbIE aTOMHAA U MOJIEKYAPHAA MacCbl, KOJIMYECTBO
BELLeCcTBa, MO/lb, MONIIPHAA Macca, MONAPHbIA 06bEM, OKCUA, KUCNOTAa,
OCHOBaHWe, CONb (CPeaHAn), XMMMUYECKan peakums, peakumm coeanHeHus,
peakLMn pPas3NoKeHUA, peakLmm 3amellleHma, peakuum obmeHa, TenioBoi

2 deKT peakuuu, 3K30- M 3HA0TEPMUYECKME peaKLMn, pacTBOp, MaccoBas AoNA
XMMUYECKOro 3/1IeMeHTa B COeMHEHNIN, MaccoBas A0 U NPOLEeHTHanA
KOHUEHTpaLMA BELLEeCTBa B pacTBope, AAPO0 aTOMa, 3/IEKTPOHHbIN /10 aToMa,
aTomMHasn opbuTanb, paguyc aToma, BaNeHTHOCTb, CTeneHb OKUCAEHNUA,
XMMUYECKas CBA3b, 31eKTPOOTPULIATEIbHOCTb, MOAAPHAA U HeMnoaapHan
KOBa/IeHTHanA CBA3b, MOHHAA CBA3b, METa/l/INYECKan CBA3b, KPUCTaNNYeCcKan
pelwéTKa (aTomMHanA, MOHHaA, MeTaIndecKan, MoeKynsapHan), NOH, KaTUOH,
AHWOH, 3NIEKTPOJIUT M HEINIEKTPOJIUT, INEKTPOIMTMYECKAA Anccoumaums,
peakuun MOHHOro obmeHa, OKUCNIUTEIbHO-BOCCTaHOBUTENbHbIE PeakLuui,




OKUCAUTENb U BOCCTAHOBUTENb, OKUCNEHME U BOCCTAHOBAEHWNE, S1EKTPOIN3,
XMMUYECcKoe paBHOBecKe, 0bpaTUMble U HEODPaTUMble PeaKLUK, CKOPOCTb
XMMUYECKON peakLmun, KataausaTop, NMAK, Kopposus metannos, cnaasbl

2.2

OCHOBOMONaratoLwme 3aKOHbl XMMWUU: 3aKOH COXPaHEeHMA MacChl,
nepuoamyeckuii 3akoH .M. MeHzeneesa, 3aKOH NOCTOAHCTBA COCTaBa, 3aKOH
Asoraapo

2.3

TEOPMU XMMUU: aTOMHO-MONEKYNAPHAA TEOPUA, TEOPUA SNEKTPOUTUYECKOMN
Avccoumaumm

BnaseHne 0CHOBaMM XMMMYECKOM FPaMOTHOCTU, BKAOYALOLEN:

3.1

yMeHMe NpaBu/bHO UCMO/1b30BaTb N3yYeHHble BELECTBa M maTepuasbl (B TOM
yncae MUHepasbHble YyA06peHus, MeTanbl U CNAaBbl, NPOAYKTbI NepepaboTku
NPMPOAHbIX MCTOYHMKOB YrNeBOA0POAOB (YA, NPUPOAHOro rasa, HedTu) B
BbITY, CEIbCKOM XO35ACTBE, Ha MPOM3BOACTBE U NOHNMMAaHME 3HAYEHUA KNPOB,
6enKoB, YrNeBo40B 418 OpraHM3ma YeNoBeKa; yMeHMe NporHo3MpoBaThb
BAVAHME BELLECTB M XMMMUYECKUX MPOLLECCOB Ha OpraHM3M YeNoBeKa U

OKPY*KatoLLyo NPUPOLHYIO cpeay

3.2

YMEHWME UHTETPUpPOoBaTb XMMnieCkme 3HaHmMA CoO 3HaHUAMU OPYTrnxX y‘-IE6HbIX
npeameTtos

3.3

Haan4yme onbiTa PaboTbl C PA3MYHBIMU UCTOYHUKAMKU MHOOPMALLUM MO XMMUK
(Hay4HanA 1 Hay4yHO-NONYAAPHAA UTepaTypa, CI0BAPU, CNPABOYHUKH,
NHTEPHET-pecypcbl)
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ymeHune 06BEKTUBHO oueHnBaTb MHd)OpMaLI,VIIO O Bewecreax, X npespawieHnAax
N NPaKTU4eCKoOM NpuMmeHeHNUn N ymeHune ncnosib3osatb eé ana peweHnA
y"le6H0-I'I03HaBaTe}'IbeIX 3adad

BnaseHne ocHOBaMM NMOHATUIMHOIO annapaTa U CUMBOIMYECKOTO A3blKa XMMUK
ANA cocTaBneHna GopmMy HeOpraHMYECKUX BELLECTB, YPABHEHUN XMUMUNYECKUX
peakuuii; OCHOBaMM XUMUYECKOM HoMeHKNaTypbl (IUPAC 1 TpuBManbHOM)

YmeHue 06bACHATL CBA3b NOMOXKEHUA 31eMeHTa B [Nepnoauyeckon cucteme ¢
YMC/IOBbIMM XapPaKTEPUCTMKAMM CTPOEHMS aTOMOB XMMMUYECKNX 3/1EMEHTOB
(coctas v 3apaa sapa, obliee YNCNO INEKTPOHOB), pacnpeaeneHnem
3/1€KTPOHOB MO SHEPreTMYecKMM YPOBHAM aTOMOB NepPBbIX TPEX NeprMoaos,
Kasna U Kanbumn

MpeacTaBaeHne 0 NEPUOANYECKOM 3aBUCUMOCTU CBOMCTB XMMMUYECKUX
3/1IEMEHTOB (PaAMyc aToOMa, 3N1EeKTPOOTPMLATENbHOCTb), MPOCTbIX U CIOMKHbIX
BELLECTB OT NO/IOXKEHMSA 3/1eMeHTOB B [eproamnyeckoli cucteme (B Masnbix
nepuoaax 1 rnaBHbIX NOArPYNMnax) U 3/1eKTPOHHOTO CTPOEHUS aTOMa




7 YmeHue knaccudumumnposaThb:

7.1 XUMUYECKUE INEeMEHTbI

7.2 HeopraHMyecKue BeLLecTea

7.3 XUMWYECKMe peaKkumm

8 YmeHue onpenenatsb:

8.1 BA/JIEHTHOCTb 1 CTENEHb OKUCNEHUA XMMUYECKUX 3/1IEMEHTOB, 3apAL, MOHa

8.2 BUA, XMMUYECKOWN CBA3M U TUM KPUCTANJIMYECKOM CTPYKTYPbI B COEANHEHUAX

8.3 XapaKTep cpenpbl B BOAHbIX pacTBOpax BeWw,ecTs (KUCAOT, OCHOBAHUN)

8.4 OKWUCINTENb N BOCCTAHOBUTE/b

9 YMmeHue xapaktepunsoBaTtb GU3NYECKNE U XMMUYECKNE CBOMCTBA:

9.1 NPOCTbIX BELLECTB (KMCOPOA, O30H, BOAOPOA, rpaduT, aamas, KpeMHUiI, a3oT,

' docdop, cepa, xn10p, HATPUMN, KaNU, MarHui, KaabLmin, ANIOMUHWUI, Keneso)

C/IOMKHbIX BELLLECTB, B TOM YMNCNE UX BOAHbIX PacTBOPOB (BO4a, aMMMaK,
X/10pOBOAOPOA, CEPOBOAOPOA, OKCUABI U TnApoKcMabl meTannos |-lIA rpynn,

9.2 antomunnus, meaum (1), umHka, »kenesa (Il n 1ll), okcuabl yrnepoaa (Il v IV),
KpemHus (IV), asota n docdopa (lll n V), cepbl (IV n V1), cepHucran, cepHasn,
a30TucTasn, a3oTHasA, ochopHas, yronbHas, KPEMHUEBASA KMCOTa U UX CON)
NPOrHO3MPOBATb M XapaKTePM30BaTb CBOMCTBA BELLECTB B 3aBMCMMOCTM OT UX

9.3 COCTaBa M CTPOEHMUA, MPUMEHEHMNE BELLECTB B 3aBMCMMOCTM OT UX CBOMCTB,
BO3MOXHOCTb NPOTEKAHUA XMMUYECKMX NMPEBPALLEHNIA B PA3/IMYHbIX YCAOBUAX

10 YMeHWe coCTaBNATb MONEKYNAPHbIE U MOHHbIE YPAaBHEHUA peaKLmii, B TOM
yncne:

10.1 peakunin MOHHOro obmeHa

10.2 OKUC/INTENbHO-BOCCTAHOBUTE/IbHbIX Peakuui

103 UNNOCTPUPYIOLLMNX XMMUYECKME CBOMCTBA M3YYeHHbIX Kaaccos (rpynn)

’ HeopraHWYeCcKMX BeLLecTs

10.4 NOATBEPKAAIOLWMNX FeHETUYECKYIO B3aMMOCBA3b MeXAy HUMU

11 YMmeHue BbIMMCAATb (MPOBOAMTL PaCcYEThl):

111 OTHOCUTENbHYO MOJIEKYNAPHYIO U MONAPHYIO MACChbl BELWLECTB, MAaCcCOBYIO 400




XUMHUNYECKOTO 31IEMEHTA B COeUHEHUN

11.2 MaCCOBYIO 40110 BELLLECTBA B PacTBOPE,
11.3 KOJINYECTBO BELLECTBA M ero maccy, obbem rasos
114 Mo YpaBHEHUAM XMMUYECKUX PEAKLINI U HAXOAUTb KOJIMYECTBO BELLLECTBA,
' 06BEM M Maccy peareHToB AW NPOAYKTOB peaKkLumnm
12 BnapgeHue (3HaHWe OCHOB):
OCHOBHbIMM METOAaMM Hay4YHOro No3HaHUA (HabntoaeHne, U3SMepeHMe,
11 3KCMEepMMEHT, MOAENINPOBAHNE) NPU N3YHEHUM BELLLECTB YU XUMUUYECKNX
' ABIEHUN; yMmeHue chopMynnpoBaTb Npobaemy 1 NpeanoxuTb NyTm eé
pelweHuns
192 6e3onacHol paboTbl C XMMUYECKMMW BELLECTBAMU, XMMUYECKOMN Nocy oM u
' NabopaTopHbIM 060pyA0BaHMEM
npasunamu 6esonacHoro obpallleHns c BELWECTBAaMM, UCMO/b3YEMbIMU B
noBcegHeBHOM KM3HW, NPaBUAAMM NOBELAEHMA B Lenax cbeperkeHna 300p0Bbs
12.3 N OKpYy:KatoLwei NpnupoaHon cpeabl; NOHMMaHMKe Bpeda (onacHocTH)
BO34eNCTBMA HA XKMBble OpraHn3Mbl ONpeaenéHHbIX BellecTs, cnocobos
YMEHbLUEHUA U NPeaoTBPaLLEHNA UX BPeAHOro BO34eNCTBUA
13 Hanuune npakTMYeCcKnX HaBbIKOB NAAHMPOBAHMSA W OCYLLECTBAEHMA CNeayoLwmx
XUMUUYECKNX SKCNEPUMEHTOB:
n3y4yeHune 1 onmcaHue GuUsnNYecKMxX CBOMCTB BELLLECTB; O3HAaKOMIEHKE C
13.1 OUBNYECKUMUM U XUMUYECKUMU ABIEHUAMM; OMbITbl, UAOCTPUPYIOLLNE
NPWU3HAKN NPOTEKAHNA XMMUYECKUX peaKLLni
13.2 n3yyeHume cnocoboB pasaeneHuns cmecen
nosly4eHne KMcaopoaa U usydyeHme ero CBOMCTB; NoJly4eHMe BoOLOpoaa U
13.3 N3y4YyeHune ero CBOMCTB; Noy4eHue yrIeKUC/Ioro ras3a u UsyyeHme ero CBOMUCTB;
nosy4yeHne aMmmuaka 1 U3y4yeHme ero CBOMCTB
134 NPUroToB/IEHNE PAaCTBOPOB C ONpeae/IEHHON MacCcoBOM A01el PaCTBOPEHHOIO
' BellecTBa
135 NPUMeEHEHME NHAMKATOPOB (lakMmyca, MeTUIopaHKa n ¢eHondbTanenHa) gns
' onpeaeneHuns xapakTepa cpebl B pacTBOPax KUCAOT U Lenoyen
13.6 nccneoBaHWe U onucaHMe CBOMCTB HEOPraHMUYECKUX BELLECTB Pas/INUHbIX

KNnaccos.; nsy4vyeHune B3aMMOAel>'ICTBMH KMCNOT C MeTan/1laMU, OKCUaaMm
METaNNoB, pacTBOPUMbIMUN N HEPACTBOPUMbIMU OCHOBAaHUAMWU, CONAMMU,




nonyyeHne HepactBOpPMUMbIX OCHOBaHI/Iﬁ; BbITECHEHME OAHOIO MeTa/i1a APYyrum
M3 pacTtBoOpa COIn, uccnegoBaHue aMd)OTeprIX CBOWCTB rmapokcmnaos
A/TIOMUHNA U UNHKa

13.7

pelleHme 3KCNepnumeHTasIbHbIX 33434 No Temam: « OCHOBHbIE Kaaccbl
HeopraHMYeCKUX COeAUHEHMIN»; «DNEKTPONIUTUYECKAA ANCCOLMALUAY;
«BaxHenwmne HemeTan bl U UX COeAUHEHUA»; «BaskHellumne meTanbl U nx
coeamHeHuUa»

13.8

XMMUYECKNE SKCMEPUMEHTbI, UANIIOCTPUPYIOLLME NPU3HAKM NpOTeKaHMA
peakuuin MOHHOro obmeHa; KauecTBEHHbIE PeaKLUKN Ha NPUCYTCTBYIOLLME B
BOAHbIX PacTBOPAax MOHbI: Xx1opua-, bpomna-, noana-, cynbdat-, pocoart-,
KapboHaT-, CUINKAT-aHMOHbI, TMAPOKCUA-UOHbI, KATUOHBI AMMOHWS, MarHus,
KanbUusa, aNtoMUHUS, Kenesa (2+) u xenesa (3+), mean (2+), UMHKa

14

YmeHue:

141

NPeAcTaBAATb Pe3ybTaTbl 3KCNepUMeHTa B GOpMe BbIBOLOB, A,0KA3ATENLCTB,
rpaduKoB U TabauL, 1 BbIABAATb SMNMPUYECKME 3aKOHOMEPHOCTH

14.2

YCTaHaB/IMBaTb CBA3U MeXAay peasibHO Ha6J'IPOLI,36MbIMM XUMUYECKNMU
ABNEHNAMU N npouecCCamu, nponcxogaimumm B Makpo- n MUKpomumpe,
06bACHATL NPUYNHDbI MHOI'OO6pa3VIFI BellecTs




MEPEYEHb /IEMEHTOB COAEPXAHWA, MPOBEPAEMbIX HA OCHOBHOM ITOCYJAPCTBEHHOM
3K3AMEHE MO XMWU

Kog, MpoBepAemMbIil 31IeMEHT COoAePKaHUA
1 [NepBOHaYanbHble XMMUYECKUE NOHATHUA
1.1 Yuctble Bewectsa M cmecu. Cnocobbl pasgeneHus cmecei
12 ATOMBI 1 MONEKYNbl. XUMUYECKMNe 3nemeHTbl. CUMBOJIbI XMMUYECKUX 3N1eMeHTOB. MNpocTble
' W CNOKHble BeLLecTBa.
1.3 Xnmunyeckana popmysia. BaneHTHOCTb aTOMOB XMMMUYECKUX 3/1eMeHTOB. CTeneHb OKUCEHUA
14 3aKOH NOCTOAHCTBA cocTaBa BewecTB. OTHOCUMTENbHAA aTOMHaa macca. OTHocuTeNbHaA
' MoneKkynapHaa macca. MaccoBas A0 XMMUYECKOro 3/1eMeHTa B CoOeANHEHNN
15 Konunyectso Bewectsa. Mosb. MonsipHas macca. MonsapHbIn 06bém rasos. B3anmocessb
' KONMYecTBa, MaccCbl U YNCNA CTPYKTYPHbIX e4MHUL, BellecTBa
16 Pur3nyeckne 1 XMMUYECKMe ABNEHUA. XMMUYECKaA peakumua 1 eé Npu3Haku. 3akoH
’ COXpaHeHMA Macchbl BeLecTB. XMMUYECKUEe ypaBHEHUA
5 MNepuoaunyeckuii 3akoH 1 MNMeproanyeckas cMcTema XMMMYECKMx anemenTos .M.
MeHpgeneesa. CTpoeHne aTomoB
Mepuroamnyeckunii 3akoH. Mepuogmueckan cucTtema XMMn4ecknx snemextos ..
2.1 MeHgaeneesa. NMepuoabl u rpynnbl. PU3NYECcKMii CMbICT NOPALKOBOrO HOMepPa, HOMEPOB
nepuoaa v rpynnbl 31eMeHTa
CtpoeHue atomos. CocTaB aTOMHbIX Agep. N30Tonbl. 2neKTpoHbl. CTpoeHne 3NeKTPOHHbIX
2.2 060/104eK aToMOB NepBbix 20 XMMUYECKUX 31emeHTOB Meproanyeckolt cuctemsi [.U.
MeHpeneesa
3aKOHOMEpPHOCTU B USMEHEHUU CBOMCTB XMMNYECKUX 3/1EMEHTOB NEPBbIX TPEX MEPMOAO0B,
53 Kanus, Kanbuma (pagmyca aTOMOB, 3/1EKTPOOTPULATE/IbHOCTU, METAIZIMYECKUX U
' HeMeTaNIMYeCKUX CBOMCTB) U UX COEANHEHUIA B COOTBETCTBUM C NMONOKEHUEM 3/IEMEHTOB B
Mepuogmyeckon cucteme 1 CTPOEHMEM NX aTOMOB
3 CTpoeHue BeLecTsa
31 Xumuueckas cAsb. KoBaneHTHan (NonapHas u HenosspHas) CBA3b.
) DNeKTPOoOTPULATENBHOCTD XMMUYECKUX 31eMeHTOB. MoHHasA cBA3b. MeTanaunyeckas cBAsb
3.2 TunNbl KPUCTANNIMYECKUX PELLETOK (aTOMHanA, MOHHAA, MeTaInyecKas), 3aBUCMMOCTb
CBOMCTB BELLLECTBA OT TMMNA KPUCTANNYECKOM PELLETKN U BUAA XMMUYECKOWN CBA3K




BakHelwune npeacraBuUTesiIM HEOpPraHMYEeCKnX BeLlecCcTs. HemeTannbl 1 nx coeanHeHuA.

4
MeTannbl U X coeanHEHNN
Knaccudumkauma n HOMeHKNaTypa HEOPraHUYECKUX COeAMHEHMUI: OKCUA0B
a1 (coneobpasyiolme: OCHOBHbIE, KUC/IOTHbIE, ambOoTepHble) U HeconeobpasyloLlme;
' OCHOBaHMM (LLENOYM M HEPACTBOPUMbIE OCHOBAHMSA); KUCNOT (KMcnopogcoaepalwme n
6eckucnopogHble, 0JHOOCHOBHbIE U MHOTOOCHOBHbIE); conew (CpeaHnx 1 KUCbIX)
42 dur3myeckne 1 XMMUYECKMe CBOIMCTBA NPOCTbIX BELLECTB-HEMETA/I/I0B: BOAOPOAa, X/10pa,
) Kucsiopoaa, cepbl, a3oTta, docdopa, yrnepoaa, KpeMHua
43 duUsnyeckne n XMmuyeckune CBOMCTBA NPOCTbIX BELLLECTB-METANIOB: JINTUA, HATPUA, Kanus,
' MarHua u KanbUus, antloMUHUA, Kenesa. DNEKTPOXMMUYECKUN pAL, HAaNPAXKEHUN MeTanloB
44 dur3nyeckne n XMMUYecKme CBOMCTBa BOAOPOAHbIX COEANHEHNI HEMETaN/10B:
' X/10p0OBOAOPOAA, CEPOBOAOPOAA, aMMMNAKA
45 dur3nyeckne M XMMUYECKMe CBOMCTBaA OKCMA0B HemeTannos: cepsl (1V, VI), asoTa(ll, IV, V),
' docdopal(lll, V), yrnepoaa(ll, IV), kpemHua(lV). MonyyeHne oKCcMA0B HEMETaNN0B
46 XUMUYecKkune cBoicTBa oKemaos: meTtannos IA-IIIA rpynn, umHka, meau(ll) n xenesa(ll, 1l1).
' MonyyeHne oKCMa0B MeTanioB
XMMMYECKME CBOMCTBA OCHOBAHWUI M aMPOTEPHbIX TMAPOKCMA0B (Ha npumepe
4.7 rMAPOKCUA0B aNIIOMUHUA, Kesesa, UMHKa). MonyyeHne ocHoBaHMUIA M ambOTepPHbIX
rMOpPOKCNA0B
Obuwue XxMMmnyecKkme CBOMCTBA KUC/OT: XJIOPOBOAOPOAHON, CEPOBOAOPOAHOM, CEPHUCTON,
4.8 cepHoit, a3oTHoM, hpochopHOM, KpeMHUEBOW, yronbHoW. Ocobble XMMNYecKkue CBOMCTBa
KOHLEHTPMPOBaHHOM CEPHOM 1 a30THOM KMCAoT. NonyyeHne Kucnot
4.9 O6wwue xmummyeckme cBOMCTBa cpeaHux conein. MNonyyeHune conemn
4.10 MonyuyeHune, cobupaHme, pacnosHaBaHWe BOAOPOAA, KUCIOPOAA, aMMUAKa, YINEKUCNOTO
' rasa B 1abopaTopum
411 MonyyeHne ammmaKa, CEPHOM U a30THOM KMUCOT B MPOMbILLIEHHOCTU. Obuime cnocobbl
' Nnosly4eHus MeTanoB
4.12 leHeTUYecKan CBA3b MeXKAY KAaccamum HEOPraHUYECKUX CoeaUHEHNN
5 Xumunyeckue peakumm
5.1 Knaccudumkauma XmuMmnYeckux peakLmin Mo pasiMyHbIM NPU3HaKam: No YNCAY U COCTaBy

YYaCTBYHOLMX B PEAKLMM BELLECTB, N0 TeNN0BOMY 3G dEKTY, N0 M3MEHEHUIO CTeNeHel
OKMC/IEHNA XMMMUYECKNX 2/1EMEHTOB




TennoBow sdpPeKT XMMUYECKOM peaKkLmmn, TEPMOXMMUYECKME YPaBHEHUA. IK30- U

5.2
3HO0TEPMUYECKUNE peaKunmn. TEpPMOXUMMUYECKME YPaBHEHUA
OKNCANTENBHOBOCCTAHOBUTENbHbIE peakuun. OKUCANTENU U BOCCTaHOBUTENN. NpoLuecchl
5.3 OKUC/IEHUA N BOCCTAHOBNEHUSA. INEKTPOHHbIM 6aNaHC OKMCANTENBbHOBOCCTAHOBUTEIbHOM
peakuum
ca Teopusa 3NeKTPOANTMYECKON Anccoumnaumnmn. KaTMoHbl, aHNUOHbI. INEKTPONNUTLI U
' HEe31eKTPoAUTbl. CUnbHble U cabble aneKTponTbl. CTeneHb Anccoumnaumnm
cc Peakumn MOHHOro obmeHa. YcnoBuma NpoTekaHa peakumii MOHHOIro obmeHa, NoHbIE U
) COKpaLLEHHbIE MOHHbIE YPAaBHEHUA peaKkumii
6 Xumua 1 oKpyrKatoLwan cpea
BelecTBa 1 maTepunanbl B NOBCEAHEBHOM KM3HM YenoBeKa. besonacHoe ucnosb3oBaHme
6.1 BELLLECTB U XMMUYECKUX peakumii B nabopaTopum u bbiTy. MepBas NOMOLLb NPU XMMUYECKNX
OrKorax U oTpaBAeHUAX
XrMuMueckoe 3arpAasHeHNe OKpyrKatoLlen cpeabl (KUCNOTHbIE A0XKAM, 3arPA3HEHME NOYBbI,
6.2 BO34yxa 1 BOAOEMOB), cnocobbl ero npeaoTtepalieHns MNpeaenbHaa aonycTMmas
' KoHueHTpauma Bewects (MAK). Ponb XMMMK B peLleHnmr 3KoorMyecknx npobaem.
YcuneHue napHUKoBoro adgdekTa, paspyLieHne 030HOBOro €108
MpnmeHeHMe cepbl, a3oTa, docdopa, yrnepoaa, KPeEMHUA U UX COEANHEHNI B ObITY,
63 MegMLMHE, NPOMBbILIEHHOCTU U CeNIbCKOM X03ANCTBe. [pUMeHeHWe MeTaNIoB U CM/aBOB
' (cTanb, 4yryH, aopantommHMUin, 6poH3a) B ObITY U NPOMBILLNIEHHOCTU UX COEAUHEHUNA.
MoHATME O KOPPO3MU META/INIOB, OCHOBHbIE CNOCODObI 3aLLUTbI UX OT KOPPO3UKU
6.4 MpupoaHblie NCTOYHWUKM YrNeBoaopoa0B (Yyronb, MPUPOAHbIN ras, HedTb), NPOAYKTbI UX
' nepepaboTkn (6eH3MH), X PoJb B BbITY 1 NPOMbILLIEHHOCTH
MNMepBOHa4aibHble NOHATUA 06 OpPraHMYECKUX BELLECTBAX KaK O COeaMHEHMAX yriepoaa
6.5 (meTaH, 3TaH, aTUNEH, aLeTUNEH, 3TAHO, INULLEPUH, YKCYCHas KMcnoTa). NoHATMe o
' 6MON0rMYECcKN BaXKHbIX BELLECTBAX: XMpPax, benKkax, yrnesogax — u UX poam B KU3HU
yesioBeKa
7 PacuéTbl:
7.1 no Gopmynam XMMUYECKUX COEAMUHEHUI
7.2 Macchl (MaccoBoi) 4,0M pacTBOPEHHOTO BELL,ECTBA B PacTBOpE
7.3 NO XMMWNYECKUM YPaBHEHUAM




YYEBHO-METOAMYECKOE OBECINEYEHWE OBPA3OBATE/IBHOIO NMPOLUECCA

OBA3ATE/IbHbIE YHEBHBIE MATEPUAJIbI /1A YHEHUKA

METOOUNYECKUE MATEPUABLI ONA YHUTENA

LINOPOBbLIE OBPA3OBATE/IbHbBIE PECYPCbI U PECYPCbI CETU MHTEPHET






