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NOACHUTENBbHAA 3ANMNCKA

Mporpamma no XxMMmn Ha ypoBHE OCHOBHOTO 00LLEero 06pa3oBaHNsa COCTaBMeHa Ha OCHOBE TpeboBaHWI K pesynbTatam
OCBOEHWs1 OCHOBHOWN 06pa3oBaTensHON NporpaMmMbl OCHOBHOTO 06Lero o6pasoBaHus, npeactasneHHbix B ®FOC 000, a
Takke Ha ocHoBe dhefeparnbHoli paboyen Nnporpammbl BOCNUTAHMSA U C YYETOM KOHLENUMN npenogaBaHnsa y4eOHoro
npegmeta «XuMunsi» B obpasoBaTerbHbIX opraHnsaumsax Poccuiickon ®epepauunn.

MporpammMa no xvumMun SaET NpeacTaBneHune o Lensx, obuern crpaternm oby4eHus, BOCNMUTaAHWS U pa3BUTUS
obyyaroLmxcs cpeacTBaMm y4ebHoOro npegmeTa, ycTaHaBnNMBaeT 06si3aTenbHoe NpeMeTHOE COAEpXKaHue,
npegycmaTpvBaeT pacnpeneneHve ero no kraccam v CTpykTypupoBaHue no pasgenamM u Temam nporpammbl o XMmMum,
onpeaensieT KoNMYeCTBEHHbIE U Ka4YEeCTBEHHbIE XapaKTEPUCTUKMN COAEPXKaHUS, pEKOMEHAYEMYIO NOCNeaoBaTeNbHOCTb
N3YYEHUSI XUMUM C YYETOM MEXMNPEAMETHBIX U BHYTPUNPEAMETHbIX CBSA3EN, NMOMMKM y4eBGHOro npouecca, BO3PacTHbIX
ocoBGeHHOCTeN 0byyaroLmxcsl, onpeaenseT BO3MOXHOCTU NpeaMeTa Ans peanusaummn TpeboBaHuii k pesyrbTatam
OCBOEHUSI OCHOBHOW 06pasoBaTenbHOM NporpaMMbl Ha YpOBHE OCHOBHOIO 06LLero obpasoBaHus, a Takke TpeboBaHUii K
pesynbTataMm o6y4eH st XMUK Ha YPOBHE LieNei n3ydeHust npeamMeTa U OCHOBHbIX BUAOB y4e6GHO-No3HaBaTENIbHOM
AesiTenbHOCTY 0By4atoLLerocsi o OCBOEHNIO Y4eGHOrO coaepKaHus.

3HaHVe XUMUW CMYXXUT OCHOBOM AN (POPMMPOBAHMSA MUPOBO33pEHMA 00yYatoLLLErocs, ero NpPeacTaBneHnii o
maTtepuanbHOM eAMHCTBE MMpa, BaXKHYIO POrib UrpatoT hopMUpyemMble XMMUEN NpeacTaBneHns O B3aMMONpeBpaLLeHUsX
3Heprum n ob 3BOMIOLMK BELLLIECTB B NpUpoae, O NyTAX pelleHus rmobanbHbIX Npo6neM yCToMYMBOro pasBuTus
YyeroBeyYyecTBa — CbIpbEBOW, SHEPreTUYECKON, NULLIEBON 1 3KoMNormyeckon 6esonacHocTu, Npobnem 3apaBooXpaHeHus.

M3yyeHne xumuu:

crnocobCcTByeT peanusaunm BO3MOXHOCTEN A1 CaMopasBUTUSE U POPMUPOBAHUS KYNbTypbl TIMYHOCTH, €€ obLuen n
PYHKLMOHAIBbHOW PaMoTHOCTH;

BHOCUT BKNaj B POPMMPOBaHME MbILLINIEHUS N TBOPYECKUX CMOCOBOHOCTEN 00YYaloLLMXCA, HAaBbIKOB UX CAMOCTOSATENBHOW
y4eGHOI OeATeNbHOCTU, SKCNepPUMEHTArbHbIX U UCCeaoBaTeNbCKUX YMEHMWA, HEOOXOAMMbIX Kak B MOBCEAHEBHOMN XKNU3HU,
Tak 1 B Npod)eccroHanbHon AeaTenbHOCTH;

3HaKOMUT CO CreLndUKON Hay4YHOro MbILLIIEHNS, 3aKnaabiBaeT OCHOBbI LIENOCTHOMO B3rNnsaa Ha eqUHCTBO Npupoabl U
YyernoBeka, ABMAETCH OTBETCTBEHHbLIM 3TarnoM B hOpMMPOBAHUN €CTECTBEHHO-HaY4YHOW rPaMOTHOCTU 0ByYaloLLMXCS;

cnocobcTByeT hOPMUPOBAHMIO LIEHHOCTHOMO OTHOLLEHWS K ECTECTBEHHO-HAYYHbIM 3HAHWUSIM, K NPUPOAE, K YENOBEKY,
BHOCUT CBOW BKNaj B 3KOSOrnyeckoe obpasoBaHmne obydaroLwmxcs.

[aHHble HanpaBreHus B 06y4eHun xummnm obecrnedmBaroTcs cneumdmrKon cogepxanms y4eGHoro npeameTa, KoTopbli
SBNSIETCS Neaarorniecky aganTupoBaHHbIM OTpakeHMeM 6a30BOM Hayku XMMUW Ha ONpeaerniéHHOM aTane eé pasBuTusS.

Kypc xumnn Ha ypoBHE OCHOBHOrO 00LLero 06pa3oBaHnst OPUEHTMPOBAH Ha OCBOEHME 0BYy4YaoLLMMUCA CUCTEMBI
nepBoHayanbHbIX MOHATUA XMMUX, OCHOB HEOPraHNYECKON XUMUKN N HEKOTOPbLIX OTAEMbHbLIX 3HAYMMbIX MOHATUN
OpraHn4yecKom XMMmMm.

CTpykTypa coaepkaHusi nporpamMmbl Mo XMMmMn chopMmMpoBaHa Ha OCHOBE CUCTEMHOIO NOAXOAA K €€ U3YYeHWH.
CopepxaHue ckrnaablBaeTcsl U3 CUCTEMbI MOHATUIA O XUMUYECKOM 3NTIEMEHTE U BELLLECTBE U CUCTEMbI MOHATUN O
XvMudeckoi peakuun. O6e 3T CUCTEMbI CTPYKTYPHO OpraHvM30BaHbl MO NPUHLMMY NOCNeAoBaTeNbHOro pa3BUTUS 3HAHWI
Ha OCHOBE TEOPETUYECKUX NPEACTABIEHNA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYISIPHOIO Y4eHMs1 Kak OCHOBbI BCEr0 €CTECTBO3HAHMS;
— Mepuoanyeckoro 3akoHa [. . MeHgeneeBa kak OCHOBHOMO 3aKOHa XUMUM;

— YYEHUS O CTPOEHMM aToMa N XMMNYECKOW CBSA3N;

— npeAacTaBneHnin o6 anekTpPoNMTUYECKO Anccoumaumm BELWECTB B pacTBOpaXx.

TeopeTnyeckne 3HaHUSI paccMaTpPUBaKOTCSl HA OCHOBE AMMUPUYECKM NMOSTYYEHHbBIX U OCMbICIIEHHBLIX (haKTOB, pa3BUBaOTCS
nocrefoBaTernibHO OT OHOI0 YPOBHS K APYromy, BbIMOMHSS (OYHKLMN 0O BSICHEHUS 1 NPOrHO3MPOBaHUS! CBOWCTB,
CTPOEHUSI U BO3MOXXHOCTEN NMPAKTUYECKOro MPUMEHEHNS 1 MONYyYEHNS N3y4aeMbIX BELLECTB.

OcBoeHne nporpaMmmMbl Mo XMMUM CNOCOOCTBYET hOPMMPOBaHUIO NPEeACTaBNEHNS O XMMUYECKON COCTaBMAIOLLENA Hay4YHON
KapTWHblI MMpa B JNTIOTMKE €€ CUCTEMHOW NpUpPoAbl, LEHHOCTHOIO OTHOLLEHUS K Hay4YHOMY 3HaHUIO N MeTodam No3HaHUA B
Hayke. VI3yuyeHne XuMumn nponcxoanT C NPUBIIEYEHNEM 3HAHUI N3 paHEE N3YYEHHbIX Y4EeOHbIX NPegMeTOB:
«Okpyxarowmn mupy», «buonorus. 5—7 knaccbl» n «Puanka. 7 knaccy.

Mpn M3y4eHUn XMMMKU NponcxXoanT OpMMPOBaHME 3HAHMI OCHOB XMMUYECKOW HayKM Kak 06r1iacTi COBPEMEHHOMO
€CTEeCTBO3HaHWs, NPaKTUYECKON AeATENbHOCTU YENOBEKA N KaK OAHOMO N3 KOMMNOHEHTOB MUPOBOM KynbTypbl. 3agava
y4ebHoro npegmeTa COCTOMT B OOPMUPOBAHUN CUCTEMbBI XUMUYECKUX 3HAHUA — BaXXHENLLMX DAKTOB, MOHATWI, 3aKOHOB
N TEOPETUYECKMX MOMOXEHNN, AOCTYMNHbIX 0606LLEHNA MUPOBO33PEHYECKOTO XapaKkTepa, A3blka Hayku, B NpnobLLeHnn K
Hay4YHbIM MEeTO4aM MO3HAHUSA NPU N3YHYEHUN BELLIECTB U XMMUYECKNX peakumii, B hOpMUPOBAHNN N Pa3BUTUN
Nno3HaBaTesbHbIX YMEHWI N X MPUMEHEHUN B y4eOHO-MO3HABATENBHON N Yy4EOHO-MCCNeaoBaTENBCKON AEATENBHOCTH,
0CBOEHMM Npasun 6esonacHoro obpalleHnsi ¢ BELeCTBaMmM B MOBCEOHEBHOM XXMU3HW.



I'IpM N3y4yeHnn XmmMmnm Ha ypoBHe OCHOBHOI'O obwero 06pa3OBaHI/IFI Ba)XHOE€ 3Ha4YeHune np|/|o6pen|/| Takne uenun, Kak:

— chopMMpoOBaHNE UHTENNEKTYarNbHO Pa3BUTOMN TIMYHOCTU, TOTOBOI K CaMO0GpPa3oBaHUo, COTPYAHNYECTBY,
CaMOCTOATENBHOMY NMPUHATMIO PELLIEeHWIA, CNIOCOGHOM aaanTUpoBaThCs K ObICTPO MEHSIIOLLIMMCS YCIIOBUSIM XU3HM;

— HanpaBJ1€HHOCTb O6y‘-IeHVI9| Ha cucrtematTnyeckoe an06u.|,eHV|e 06yqarou.l,mxc;| K CaMOCTOATESIbHON NO3HaBaTENbHOMN
neAaATenbHoOCTU, Hay4YHbIM MeTo4aM NO3HaHUA, (*)OpMVIpyI-OIJJ.I/IM MoTMBaUWKO N pa3BuTue CMOCOBHOCTEN K XMuu;

— obecrneyveHune ycroBuii, CNOoCOOCTBYHOLLMX MPMOBPETEHUIO 0OYHAOLMMNCA ONbiTa Pa3HOOOPa3HON OEATENBLHOCTMH,
NMO3HaHUS M CaMOMO3HAaHUS, KINYEeBbIX HAaBLIKOB (KMHOYEBbIX KOMMNETEHLMI), UMEIOLLNX YHUBEpPCarnbHOe 3Ha4YeHne ans
pa3nnyHbIX BUOOB AeATENbHOCTY;

— hopmmupoBaHmne odLen PYHKLUMOHANBbHOM U eCTECTBEHHO-HAYYHOW MPaMOTHOCTU, B TOM YNCIE YMEHUIA OOBACHSTD U
OLIEHMBATb SIBIIEHMS OKPYXKAKOLLEro Mupa, UCNosib3ys 3HaHWUS U OMNbIT, NOMNYyYEHHbIE NPU N3YYEHUN XUMWK, NPUMEHATD UX
npu peleHnm npobrem B NOBCEOHEBHOM XXN3HU U TPYAOBOW AEATENBHOCTMU;

— chopmumpoBaHme y oby4arowmxca ryMaHMCTUYECKMX OTHOLIEHWNI, MOHUMAHNS LLEHHOCTU XUMUYECKNX 3HAHUI s
BblpaboTKM 9KONOrMyeckn LenecoobpasHoro noBeaeHns B ObITy U TPYAOBOW AEATENbHOCTM B LIENIAX COXPaHEHNS] CBOEro
340POBbA U OKpYKatoLLen NPUPoLHON cpeabl;

— pa3BUTME MOTMBALMN K OOYYEHUI0, CMOCOBHOCTEN K CAMOKOHTPOMO U CAMOBOCMMTaHUI0 HA OCHOBE YCBOEHMS
obLeyenoBe4eckmx LEHHOCTEN, FOTOBHOCTM K OCO3HaHHOMY BbIGOpY Npoduns 1 HanpaBneHHOCTW AanbHenLwero
o0yyeHus.

OO6Lee yncno Yacos, OTBEAEHHBIX AN M3YyYeHUs XMMUN Ha YPOBHE OCHOBHOrO 0bLero obpasoBaHug, coctasnseT 136
Yyacos: B 8 knacce — 68 4YacoB (2 4aca B Hegentw), B 9 knacce — 68 yacos (2 yaca B Hefento).

COJOEP>XXAHUE OBYYEHUA

8 KIIACC
lNepBoHavanbHbIe XMMUYECKUE NOHATUA

MpegmeT xumnn. Ponb XMmMmmK B XXU3HKU YeroBeka. XMMus B cUCTEMe HayK. Tena u Bewectea. dPmsmyeckne cBoncTea
BelecTB. ArperatHoe cocTosiHue BellecTB. [ToHATHe 0 MeTogax No3HaHUS B XMMUKU. YnCTble BeLeCcTBa U CMECH.
Cnoco6bl pasgeneHns cMecen.

AToMbI 1 MOIeKyIbl. Xummnyeckne anemMmeHTbl. CUMBOITbI XUMUYECKNX SNTIEMEHTOB. rlpOCTbIe N CNOXHble BellecTBa.
ATOMHO-MOJ‘IeKyJ'IFIpHOG y4eHune.

Xnmundeckast oopmyna. BaneHTHOCTb aTOMOB XMMUYECKNX 3fIEMEHTOB. 3aKOH NOCTOSIHCTBA COCTaBa BELLECTB.
OTHocuTenbHasa atomHasa Macca. OTHocuTenbHas MonekynsapHas macca. MaccoBasi 4ONSA XMMUYECKOro SfiEMEHTa B
coeJUHEHNN.

KonnyecTtBo Bewectea. Monb. MonspHast macca. B3aMmocBs3b KONnM4ecTBa, Macchbl U Yncrna CTPYKTYPHbIX €ANHNL
BellecTBa. Pacyé€tbl no popmyrnam XumMmyecknux COeanHEHNN.

dusnyeckue 1 xmMmmnyeckne aBneHus. XmMmmyeckas peakumsa n eé€ npusHaku. 3akoH COXpaHeHUsa MaccChbl BeLLeCTB.
XuMmyeckme ypaBHeHusl. Knaccudumkaumns XMMNYeCcKnx peakuum (CoeguHeHUs, pasroxeHns, 3ameLleHmnsl, oomeHa).

Xumuyeckul aKkcnnepuMmeHm:

3HAKOMCTBO C XMMMUYECKOW NOCyaon, npasunamm paboTsl B Nnabopatopun 1 npuémamm obpalleHmns ¢ nabopaTtopHbiM
obopynoBaHMeM, n3ydeHne 1 onmcaHne uanveckux CBOMCTB 06pasLIOB HEOPraHNYeCKNX BELLECTB, HabnoaeHne
du3nyecknx (NnaBneHne Bocka, TasiH1e Nbaa, pacTupaHue caxapa B CTYMKe, KUMeHne 1 KoHAeHcauus Boabl) 1
XUMUYECKUX (TOPEHME CBEYM, MPOKaNMBaHNE MEOHON NPOBOJSIOKW, B3aMMOAENCTBNE MeNa C KUCITOTOW) ABMEHUNA,
HabnogeHe n onMcaHne NpPU3HaKoB NPOTEKAHNST XMMUYECKUX peakuni (pasnoxeHne caxapa, B3aMMO4ENCTBNE CEPHOMN
KMCNOTbI C xropuaom 6apus, pasnoxeHue rugpokcmaa meam (Il) npu HarpeBaHuM, B3aMMOAENCTBME erne3a C pacTBOPOM
conun meawm (1), nayyeHne cnocoboB pasgeneHms CMecen: ¢ NOMOLLbIO MarHuTa, unbTpoBaHWe, BoinapueaHue,
ANCTUNNALMS, XpomaTorpadmsi, NpoBeaeHNe O4YNCTKN NOBAPEHHOW CONKU, HabmnaeHUe 1 onucaHne pesynbTaTos
npoBeaeHus onbiTa, UMIOCTPUPYIOLLEro 3aKOH COXPaHeHMst Macchbl, co3gaHne MoAernei Monekysn (LlapoCTePXKHEBBIX).

BaxHeWLwine npeacTraBUTeNn HeopraHN4YecKknx BeLlecTB

Bosgyx — cMecb rasos. Coctas Bo3gyxa. Kucrnopoa — anemMeHT u NpocToe BellecTBO. HaxoxaeHre kucnopoga B
npupoae, hmsmndeckme n xmmmyeckne cBorcTea (peakuumn ropenuns). Okeugpl. NMpumeHeHne kucrnopoga. Cnocobsbl
nonyyeHus kucnopona B nabopatopun 1 npomblwneHHocTu. KpyroBopoT kucnopoga B npupoge. O30H — annoTponHas
Moamdukauus kucrnopoaa.



TennoBon ahdEKT XMMUYECKOWN peakLnn, TEPMOXMMUYECKNE YPaBHEHUS, 9K30- 1 SHAOTEPMMYECKME peakLUun. Tonnmeo:
yrosb U MeTaH. 3arpsi3HeHne Bo3ayxa, yCcurneHne napHMKoBoro apdekTa, paspyLLueHne 030HOBOIO CIosi.

Bonopoa — anemMeHT 1 NpocToe BellecTBo. HaxoxaeHne Bogopoaa B Nnpupoae, pusnyeckme n XMMmyeckne CBOMCTBA,
NpUMeHeHne, cnocobbl nonyyYeHusi. Kucnotbl 1 conu.

MonsipHbli 06bEM razoB. Pac4éTbl N0 XMMUYECKUM YPaBHEHUSIM.

dusnyeckune ceoncTea Bogbl. Boga kak pactesoputens. PacTBopbl. HacbIWeHHbIE U HEHACBILLEHHbIE PAcTBOPbI.
PactBopumocTb BellecTB B Boge. MaccoBas [ons BellecTBa B pacTBope. XumMmyeckne csonctea Boabl. OcHoBaHus.
Ponb pactBopoB B npupoae v B Xn3Hu YyernoBeka. KpyroBopoT Bogbl B Npupoae. 3arpsa3HeHne npupogHbix Bog. OxpaHa u
O4UCTKa NPUPOAHbLIX BOA.

Knaccudukaunsa HeopraHudecknx coeamnHeHnin. Okenapl. Knaccndmkaums okengos: coneobpasytolme (OCHOBHbIE,
KMCNOTHblE, amdoTepHbIE) N Heconeobpasytowme. HomeHknaTypa okengos. Pusnyeckne n xmmmdeckne cBomcTea
okcnaos. NonyyeHne okcnaos.

OcHoBaHus. KnaccudgukaLmsa oCHOBaHWIA: LWENOYM 1 HEpaACcTBOPMMbIE OCHOBaHMS. HomeHknaTypa OCHOBaHUN.
dusmyeckne n xummyeckme CBOMCTBa OCHoBaHWN. [onyyeHmne OCHOBaHWNA.

Kucnotbl. Knaccudukaums kmcnoT. HomeHknatypa Knucnot. dusndeckue n xmMmmyeckue CBOMCTBa KUCnoT. Paa
akTuBHoctTn meTannos H. H. bekeToBa. [lonyyeHne KNCROT.

Conu. HomeHknatypa conen. dnsmyeckme n xumm4eckme CBOCTBa conei. NonyyeHve conen.
["eHeTnyeckasa CBA3b MeXay Knaccamu HeopraHNYeCKUX COeaUHEHNIA.
Xumu4deckul aKkcnepumMeHm:

KauyeCTBEHHOe onpefeneHne CoaepXaHusi Kucrnopoaa B Bo3gyxe, nonyyeHve, cobvpaHuve, pacnosHasaHve n nsyvyeHune
CBOWCTB Kucropoaa, HabnogeHne B3anmoaencTBus BELLECTB C KMCITOPOAOM U YCNOBUSA BO3HUKHOBEHMWS N NpeKpaLleHus
ropeHus (noxapa), o3HakomMreHme ¢ obpasLiaMmm OKCUAO0B 1 ONMcaHMe UX CBOMCTB, Nony4veHue, cobnpaHue,
pacno3sHaBaHue 1 U3y4eHne CBONCTB BOAopoaa (ropeHue), B3aumogencTeme sogopoga ¢ okengom meam (1) (Bo3amoxxHo
ncnonb3oBaHue BMaeomaTepuanos), HabnogeHe obpasLoB BeLLECTB KoNnyecTBoM 1 Monb, nccrnegoBaHme
0CODOEHHOCTEN PacTBOPEHUSA BELLECTB C pas3nMyHON pacTBOPUMOCTbIO, MPUIrOTOBIIEHNE PACTBOPOB C OonpeaenéHHON
MaccoBOW A0JSien pacTBOPEHHOIO BellecTBa, B3aMMoOAencTane BOAblI C MeTanniaMmm (HaTpuem 1 kanoumem) (BO3MOXKHO
NCMonb30BaHNe BUAeoMaTepmnanoB), UccneaoBaHne obpasLoB HEOPraHMYECKMX BELECTB PasfnyHbIX KIaccos,
HabnogeHe 3MeHeHNs OKpacKkM MHOMKATOPOB B paCcTBOPaX KMUCIMOT U LLEeMoYen, M3ydeHmne B3aMMOL4EeNCTBUS okeuaa
meau (ll) c pacTBOpOM CEPHOM KMCAOThI, KUCIIOT C MeTaniaMmu, peakunin Hentpanusaumm, NnofnydeHne HepacTBOPUMbIX
OCHOBaHWI1, BbITECHEHME OJHOr0 MeTarnna gpyrum u3 pacteopa Comnu, pelleHne akcnepuMmeHTanbHbIX 3a4ad o Teme
«BaxHenwme Knaccbl HEOPraHN4YECKNUX COeaNHEHNNY .

Mepuogunyecknin 3akoH u Nepuoagunyeckasa cuctema xummyecknx anemeHToB [1. U. MenpeneeBa. CtpoeHune
aTomoB. Xnmuueckasa cBfsb. OKMCNUTenbHO-BOCCTAaHOBUTENbHbIE peakuumn

MepBble NOMbITKN KnaccuguKaumm XMMUYECKUX 31eMeHTOB. [MoHATUE O rpynnax CXOAHbIX 3NIEMEHTOB (LLESOYHbIE U
LLEeNOYHO3EeMENbHbIE METaNIbl, FarioreHbl, MHEPTHbIE ra3bl). ANEMEHTbI, KOTOpble 06pa3sytoT aMOTEPHbIE OKCUAbI U
rMOpPOKCUAbI.

Mepunogunuecknin 3akoH. MNMeprnognyeckasn cucrtema xmmmnyeckmx anemeHTos [. V. Mengeneesa. KopoTkonepuogHas u
AnvHHonepuogHasa popmbl Nepuoamyeckon cucteMbl xummudecknx anemeHToB [. . MeHgeneesa. lNeproapl v rpynnbl.
dursmyeckuin cMbICN NOPSAKOBOro HOMepa, HOMepPOB Nepuoaa 1 rpynnbl 3neMeHTa.

CtpoeHune atomoB. CocTaB aTOMHbIX saep. M3oTonbl. AnekTpoHbl. CTpoeHue 3nekTpOoHHbIX 06onoyek aTomoB nepsbix 20
XumMmnyeckmnx anemeHToB lNepuoagnydeckon cuctemol 1. V. MeHgeneeBa. XapakTtepuctmka XMMMYECKOro arfieMeHTa Mo ero
nonoxeHuto B Nepnoanyeckon cucreme 1. 1. MeHaeneesa.

3aKOHOMEPHOCTU M3MEHEHUS pagMyca aTOMOB XMMUYECKNX SIEMEHTOB, METANNIMYECKUX U HEMETANNMYECKNX CBOWCTB MO
rpynnam v nepuogam.

3HadveHue lNMepuoguyeckoro 3akoHa u MNMepuognyeckon CUCTEMbI XMMUYECKUX ANEMEHTOB A58 Pa3BUTUS HAYKU 1
npaktuku. . V. MeHgenees — y4€HbIN U rpaXkaaHuvH.

Xnmundeckasi cBa3b. KoBaneHTHas (nonsipHas u HenonspHasi) CBA3b. ONEKTPOOTPMLUATENbHOCTL XMMUYECKUX 3NIEMEHTOB.
MNoHHas cBA3b.

CteneHb okucnenusi. OKMCNMTENbHO-BOCCTAHOBUTENbHbIE peakumn. npOLl,eCCbI OKUCIeHnA n BOCCTaHOBIIEHUA.
OkncnuTenu n BOCCTaHOBUTENN.

Xumudeckul aKkcnepumMeHm:

n3yyeHve obpasLoB BELLECTB METAOB 1 HEMETAanoB, B3aMMOAENCTBME rMapOKCHaa LIMHKA C pacTBOPaMM KUCIOT U
LLLeNoYel, NpoBeAEHME ONbITOB, UMMOCTPUPYIOLLMX NMPUMEPbLI OKUCIUTENbHO-BOCCTAHOBUTESbHBLIX peakuuii (ropeHme,
peakLMn pasnoXeHus, coeuHeHNs).



MexnpedmemHsie cessu

Peanusauus MeXnpeaMeTHbIX CBS3EN npn n3y4eHmm Xxmmmin B 8 knacce OCYLLUECTBNAETCA 4epe3 UCNoJib30BaHUE KakK
obLmx eCTeCTBEHHO-HaYy4HbIX NOHATUN, TaK U NMOHATUI, ABNSAIOLLNXCA CUCTEMHBIMU N5l OTAENbHbIX npegmMeToB
€CTeCTBEHHO-Hay4HOro uukna.

O6bwwe €CTeCTBEeHHO-Hay4Hbl€ NOHATUA: Hayl-IHbIVI (baKT, rmnoTesa, Teopud, 3aKOH, aHalin3, CUHTES, KJ'IaCCI/I(bI/IKaLI,I/IFI,
nepnoan4HoOCTb, HabnogeHve, JKCNepuMeHT, MmoaennposaHune, nuamepeHune, moaenb, ABreHne.

dusmka: MaTepusi, aToM, SNEKTPOH, NPOTOH, HEWTPOH, UOH, HYKNXA, U30TOMbI, PaAN0aKTUBHOCTb, MOMNeKyna,
3MNeKTpUYECKUii 3apsaa, BeLLecTBO, Teno, o6bEM, arperaTtHoe COCTOSIHUE BeLLEecTBa, ras, usnyeckme BenmumHbl,
eQVHULBI U3MEPEHNs, KOCMOC, MnaHeTsl, 38€3abl, ConHue.

Buonorusa: dotocnHTes, AbixaHue, bruocdepa.

eorpachusa: atmocepa, rmgpocdepa, MMHepansl, ropHble NoOpoAbl, NOfesHble UCKonaemble, TOMAMBO, BOAHbIE PECYPChI.
9 KINACC

BeliecTBO M XuMMUyeckas peakums

I'Iepmo,u,mquKMVl 3aKOH. I'Iepmop,vlquKaﬂ cuctema xmmmyecknx anemeHToB [l. . MeHgeneesa. CTpoeHI/Ie aTOMOB.
3a|<0HomepHocm B U3BMEHEHUN CBONCTB XMMUYECKMUX 3IEMEHTOB nepBbIX TpéX nepunoaos, Kanud, Kanbuna n nx
CoeMHEHNIN B COOTBETCTBUN C NOSIOXKEHMEM 3NIEMEHTOB B I'Iepmop,mquKoﬂ cncrteme n CTpoeHmnem nx atomMoB.

CTpoeHune BellecTBa: BUObl XMMUYECKOWN CBA3W. TUMbl KPUCTaNINYECKMX PELLETOK, 3aBMCMMOCTb CBOWCTB BELLecTBa OT
TMNa KPUCTaNMYeCckon peLéTkn u Buaa XMMmM4YeCckon CBA3N.

KJ'IaCCI/I(bI/IKaLI,I/IFI M HOMEHKInaTypa HeopraHn4eCckmnx BeLlecTB. XUMMYeCKNe CBONCTBA BELLLECTB, OTHOCALLMXCA K
pas3nn4yHbIM Kinaccam HeopraHn4eckmnx COeOVHEHNN, TeHeTMYecKasi CBS3b HeopraHn4eckmnx BeLlecTB.

Knaccudmkauma XMMmyeckmx peakuuii No pasnmyHbiM npusHakam (Mo YMcry 1 CoCTaBy y4acTBYOLMX B peakumm
BELLECTB, MO TENNOBOMY 3PMEKTY, MO U3MEHEHWIO CTEMNEHEN OKUCTIEHNSI XMUMUYECKUX NIEMEHTOB, N0 06PaTUMOCTH, NO
y4yacTuio KaTanumaaTopa). OK30- U SHOOTEPMUYECKUE PeaKLUN, TEPMOXMMUYECKNE YPaBHEHNS.

MoHsITUE O CKOPOCTU XMMMUYECKOW peakumn. MoHsTUe 06 0GpaTUMbIX 1 HEOBPATUMbIX XMMUYECKMX peakumsix. MoHsThe o
FOMOTEHHBIX U reTepOreHHbIX peakuusix. MoHsTre o katanuae. MoHATME O XMMUYEeCKOM paBHOBecUW. DakTopsl,
BIUSIIOLLME HA CKOPOCTb XMMUYECKOW peakLnm 1 NOSIoKEHNE XMMUYECKOTO paBHOBECUSI.

OKNCNNTENBHO-BOCCTAHOBUTESbHBIE PEaKLA, SNEKTPOHHbIN GanaHc OKUCIUTENbHO-BOCCTAHOBUTENBHOW peakLnm.
CocTaBreHne ypaBHEHWIN OKUCTTUTENTbHO-BOCCTAaHOBUTENbHBIX PeaKUMii C UCMONb30BaHNEM METOAAa SNEKTPOHHOTO
OanaHca.

Teopusa anekTponMTUYECKON anccoumaummn. 3neKTPonnTbl N HEANEKTPONUTLI. KaToHbI, aHMOHbI. MexaHnam
anccoumnaunmn BELWECTB C pasfnyHbIMU BUAaMM Xummndeckon cessn. CteneHb guccouunaummn. CunbHble 1 cnabble
3NEKTPONUTLI.

Peakuun noHHoro obmeHa. Ycnosusi npoTekaHns peakuuin MOHHOro obmeHa, NosHble N COKpaLLEHHbIE NOHHbIE
ypaBHeHus peakuuin. CBOMCTBA KACMNOT, OCHOBaHUN 1 COMel B CBETE NPeACTaBneHnin 06 3NekTponNnTUYECKoN
anccoumauunn. KadectBeHHble peakumn Ha UOHbI. [MoHATME O rMgponm3e conen.

Xumu4deckul aKkcnepumMeHm:

O3HaKOMIIEHME C MOZENSIMU KPUCTaNNIMYECKNX PEeLLETOK HEOPraHNYECKMX BELLECTB — METANNOB U HemeTansoB (rpacguTta
1 anmasa), CroXHbIX BELECTB (Xxflopuaa HaTpust), UCCriedoBaHne 3aBUCMMOCTU CKOPOCTM XUMMUYECKON peakumm ot
BO3ENCTBUSA pasnnyHbiX (hakTopoB, NCCreaoBaHNe 3NeKTPONpPOBOAHOCTM pacTBOPOB BeLLECTB, NpoLuecca guccoumaumm
KMCIOT, Leriovei 1 conen (BO3MOXHO MCMONb30BaHNE BUAEO MaTepuarnos), NPOBEAEHWE OMbITOB, UMMIOCTPUPYHOLLNX
NpuU3HaKN NPOTEeKaHUs peakumMii MOHHOro obMeHa (06pa3oBaHVe ocazka, BblaeneHune rasa, obpasoBaHune Bofbl), OMbITOB,
UNMIOCTPUPYIOLLMX NMPUMEPbLI OKUCIUTENbHO-BOCCTAHOBUTESBbHBIX peakuuii (ropeHne, peakuum pasnoxeHust,
coeaMHeHNs), pacno3HaBaHe HEOPraHNYECKNX BELLECTB C MOMOLLbIO KAYECTBEHHbIX PeaKLUMI Ha UOHBI, peLLueHne
3KCMepUMeHTarnbHbIX 3a4ay.

HemeTannbl u ux coeguHeHus

Obwasa xapakTepucTtika ranoreHoB. OCOGEHHOCTM CTPOEHNST aTOMOB, XapaKTePHbIE CTEMNEHN OKUCNeHMs. CTpoeHne u
dm3nyeckne CBONCTBa NPOCThIX BELLECTB — ranoreHoB. XMMU4eckne CBOMCTBA Ha NpuMmepe xnopa (B3aMmoaencTBue ¢
MeTannamu, HemeTtannamu, wenoyamu). Xnopoeogopon. ConsHasa kucnoTa, XMMu4eckue CBOMCTBA, NonyveHue,
npumMmeHeHue. [lecTBmne xnopa u XnopoBoAoOpoaa Ha OopraHn3mM Yenoseka. BaxkHenLume xnopuapl U X HaxoxaeHue B
npupoge.

O6wwas xapaktepuctumka anemeHToB VIA-rpynnbl. Ocob6eHHOCTU CTPOEHNS] aTOMOB, XapaKTePHbIE CTENEHWN OKUCTIEHWS.
CTpoeHune n dmamyeckne CBONCTBa NPOCTbIX BELLECTB — KUCNOpoAa 1 cepbl. ANNOTponHblie Moandmrkauum kucnopoaa u
cepbl. XuMnyeckme cBorcTBa cepbl. CepoBOAOpOA, CTpoeHNe, mandeckne n xummdeckue ceonctea. OKkeuabl cepbl Kak
npegcTaBUTENN KNCIOTHbIX OKcuaoB. CepHas KMcroTa, husnveckme n Xmmmdeckmne cBoncTea (obLwmne Kak npeacraBmrens



Knacca KucnoT un cneundpmyeckme). XuMmMyYeckne peakumm, nexatime B OCHOBE NpOMbILLEHHOro cnocoba nonyvyeHus
CEPHOW KNCNOTbI. [puMeHeHne cepHOI KNCNoTbl. Conm CEPHON KUCMOTbI, KAYECTBEHHAs peakumus Ha cynbgar-noH.
HaxoxageHue cepbl 1 e€ coeanHeHni B npupoge. XMMMUYECKoe 3arpsi3BHeHNE OKpyXatroLlen cpefbl COeANHEHUSMU Cepbl
(kMCNOTHbIE 4oXAW, 3arpsa3HeHMe Bo3ayxa 1 BOQOEMOB), cnocobbl ero npegoTBpaLLeHms.

Obwas xapakTtepucTtmka anemeHToB VA-rpynnbl. OCOOEHHOCTUN CTPOEHUS] aTOMOB, XapaKTEPHbIE CTENEHM OKUCIEHMS.
A30T, pacnpocTpaHeHue B npupoae, pusnyeckne n xmmmyeckme ceonctaa. Kpyrosopot asoTa B npupoge. AMMuUak, ero
PU3nN4eCcKne N XMmmyeckne CBOMCTBa, NonyvyeHme n npumeHeHne. Conn ammMmoHust, x omsnmyeckne n Xummyeckune
CBOWCTBAa, NpumMeHeHne. KadectBeHHas peakumsa Ha MOHbI aMMOHMKS. A30THas KUCIOTa, eé nonyyeHune, omsmyeckmne mn
XnMunyeckune ceomnctaea (obLume Kak NnpeacTaBuTens Knacca KMcnoT u cneyunduyeckme). Mcnonb3osBaHme HUTPaATOB U
coner aMMOHUSA B Ka4eCcTBe MUHeparbHbIX yAobpeHun. Xummnieckoe 3arpasHeHne okpyxaroLlen cpeibl CoeAMHeHNsIMU
asoTa (KMCNOTHbIe A0XAN, 3arpsi3HEHME BO3ayxa, No4YBbI 1 BogoémoB). ®ocdop, annoTponHble Moandukaumm gpocdopa,
dusmyeckne n xummdeckme casonctaa. Okeng ocdopa (V) n docgopHasa kucnoTa, pusndeckne 1 Xmmmnyeckmne
cBoOWNCTBa, nony4veHune. Ncnonb3oBaHne ocaToB B Ka4eCTBe MUHEPanbHbIX yA06peHui.

Obwasa xapakTtepuctmka anemeHToB IVA-rpynnbl. OCOBGEHHOCTN CTPOEHNS] aTOMOB, XapaKTEPHbIE CTENEHW OKUCIEHMS.
Yrnepog, annoTponHbie Mmoaudukaumm, pacnpocTpaHeHne B npupoae, hmsnyeckme n Xmummyeckmne CBOMCTBa.
Ancop6buus. KpyroBopoT yrnepoga B npupoge. Okcuapl yrnepoaa, nx pmsmdeckme n Xummnyeckue CBOMCTBa, AENCTBUE HA
XWBblE OpraHn3Mbl, NOfy4YeHNe 1 NPUMEHEHNE. JKorormdeckme NnpobnemMel, CBA3aHHbIe ¢ okcugom yrnepoga (1V),
rmnoTesa rnobanbHOro NoTenneHns Knuvarta, NapHUKoBbIN 3dhdeKT. YronbHas KMcrnoTa n eé conu, ux usnyeckme u
XUMUYECKMEe CBOMCTBA, NonyvyeHne n npumeHeHue. KayecTBeHHas peakumns Ha kapboHaT-UoHbI. Micnonb3oBaHue
KapOoHaToB B ObITy, MEQULMHE, MPOMBILLNIEHHOCTU N CENbCKOM XO3SINCTBE.

lMepBoHayanbHbIe NOHATUA 00 OpraHMYEeCKMX BeLLLeCTBaxX Kak O CoeAuHeHUsAX yrnepoaa (MeTaH, 3TaH, 3TUMEeH, aueTuneH,
3TaHoN, MULEPUH, YKCyCHasa kucnoTa). NpupogHblie NCTOYHMKK YreBOAOPOAOB (Yrofib, MPUPOAHbIV ras, HedTb),
NpoayKTbl NX nepepaboTkn (6eH3MH), X ponb B BbITY 1 NPOMBILLNEHHOCTU. [ToHATME 0 BMoNorMyYeckn BaXHbIX
BeLLEeCTBax: Xupax, 6enkax, yrnesogax — u ux ponu B Xu3Hu Yenoseka. MaTtepmansHoe eQUHCTBO OpraHNYeCcKmX 1
HeopraHNU4ecKUx coeanHEHNA.

KpemHuin, ero pmanyeckme n xmmmyeckue CBOMCTBA, NonydeHrne u npumeHeHne. CoeanHeHns KpeMHUsS B npupoae.
O6wue npencrasneHus ob okcuae kpemHus (1V) n kpemHmneBon kucnote. CunumkaTtbl, UX UCNOMNb3oBaHue B ObITY, B
NPOMbILLNIEHHOCTU. BaxkHeNnwme cTpontenbHble MaTepuanbl: Kepamuka, CTEKNO, LEMEHT, BETOH, ene3o0eToH.
Mpobnembl 6e30NacHOro NCNoNb30BaHUSA CTPOUTENbHbBIX MaTepuanos B NOBCEQHEBHOW XU3HW.

Xumuyeckuli aKkcnnepumeHm:

n3yvyeHue obpasuoB HEOPraHMYECKUX BELLECTB, CBONCTB COMNSIHOM KUCMOTLI, MPOBEAEHME KaYECTBEHHbIX peakumi Ha
XNOpUA-UOHbI U HabMNaeHMe NPU3HAKOB NX MPOTEKAHUS, OMNbITbI, OTpaXaroLLme prusnyeckme n Xummieckmue CBOMCTBa
ranoreHoB 1 UX coeAHEHUN (BO3MOXHO UCMONb30BaHNe B1UaeoOMaTepUanoB), O3HaKoMIIeHMe ¢ obpasuamMm XIoprMaoB
(ranoreHnaoB), 03HaKoOMNeHue ¢ obpasLamm cepbl U €€ coeaUHEHNAMN (BO3MOXHO UCNONb30BaHNe BMAEOMaTepPManos),
HabntogeHve npouecca o0byrnMBaHma caxapa nNo4 AENCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KUCMOTbI, U3ydeHne
XUMUYECKNX CBOWMCTB pa30aBneHHO CEPHOM KUCOTbI, NPOBeAEHNE Ka4eCTBEHHOW peakuumn Ha cynbgaTt-uoH u
HabnogeHve NpusHaka eé NpoTeKkaHus, O3HaKOMIEeHUe ¢ hrM3nMyeckMMmM CBOMCTBaMM a3oTa, hoccopa 1 X CoeanHEHUN
(BO3MOXHO MCMONb3oBaHMe B1uaeoMaTepuanos), obpasuamm a3oTHbIX U POCOpHbLIX YA0OpEeHUn, nonyyeHme,
cobupaHue, pacno3HaBaHne 1 n3yyeHme CBONCTB aMMuaka, NpoBeAeHNE KaueCTBEHHbIX peakumnii Ha MOH aMMOHUS U
docdaT-1oH 1 n3yyeHne NPU3HaKoB UX NPOTEKaHWs, B3aNMOLENCTBME KOHLEHTPMPOBAHHOW a30THOM KUCMOThbI C Meapbto
(BO3MOXHO MCMONb30BaHNE BUAEOMATEPUANOB), N3yYeHne MOAENEN KpUCTanIMyYeckux peLéTok anvasa, rpacguTa,
dynnepeHa, 03HaKOMEHNE C NPOLLECCOM aacopOLMM pacTBOPEHHLIX BELLLECTB aKTUBMPOBAHHBIM YITNEM N YCTPOWCTBOM
npoTmBorasa, nonyyeHvne, cobupaHue, pacrnosHaBaHue 1 n3yyeHne CBOMCTB YrIeKUCcnoro rasa, nposegeHue
Ka4yeCTBEHHbIX peakuuii Ha KapboHaT U CUNMKAT-UOHbI U N3YYEHNE NMPU3HAKOB UX NPOTEKaHUS, O3HAKOMIIEHME C
NpoayKumen CUNMKaTHON NPOMBILLNIEHHOCTU, peLLeHne aKCnepuMeHTarbHbIX 3a4a4 no TeMe «BaxHenwmne HemeTanmnbl 1
NX COeaUHEHMNS».

MeTannbl 1 X coeaguHEeHUs

O6Lwan xapaKkTepmncTmka XMMUYECKNX 3NIeMEHTOB — MeTarsioB Ha OCHOBaHUM UX NonoxeHus B lNepuoaunyeckon cucteme
Xummdecknx anemenToB . . MeHgeneeBa 1 ctpoeHust atomoB. CTpoeHne meTannoB. Metannuyeckas cBssb 1
MeTannumyeckas Kpuctannmyeckasi pelértka. dneKTpoXMMUYEcKUn psag HanpsbkeHUn metannos. Pusmdeckune un
XMMudeckue caorvictea MeTtannos. ObLwme cnocobbl nony4eHnss metannos. MoHATME O KOPPO3UU MEeTanNNoB, OCHOBHbIE
cnocobbl 3aLWKThl MX OT kKoppo3uun. Cnnaebl (CTanb, YyryH, AopantoMuHMi, BpoH3a) 1 Ux NpUMeHeHve B BbITy U
NPOMBbILLNIEHHOCTW.

LLlenoyHble meTannbl: nonoxeHue B lNepuognyeckon cncteme xmmmudeckux anemeHtos . 1. Mengeneesa, CTpoeHUe nx
aTOMOB, HaxoXaeHue B npupoge. dnsmdeckme n Xummnyeckne CBOMCTBa (Ha npumepe Hatpua u kanust). Okenabl u
rmapoKkcuabl HAaTPUA 1 Kanus. NpumMeHeHne WenoYHbIX MeTanoB 1 X COeANHEHWIA.

LLleno4Ho3emenbHbIE MeTanbl MarHMn 1 Kanbuuii: nonoxeHue B Neprnogndeckon cucteme xmmmdeckmx anemeHtos . U.
MeHgeneesa, CTpOeHNE UX aTOMOB, HaXOXAeHe B npupoge. Pusnyeckue U XumMn4eckme CBOMCTBa MarHus 1 Kanbums.
BaxHelmne coeanHeHns kanbLms (okeua, ruapokeuns, conu). 2KECTKOCTb BOAbI U CMOCOOLI €€ yCTpaHeHus.



AntoMmuHuiA: nonoxexue B MNeprnognyeckon cncteme xmmmndeckmx anemeHTos [1. . MeHgeneesa, cTpoeHne atoma,
HaxoxxaeHue B npupoge. Pnsndeckme n XuMmM4eckne CBOMCTBA antoMuHus. AMdoTEepPHbIE CBOMCTBA OKCMAaa 1 rmgpokcmaa
antoMuHmS.

YKeneso: nonoxeHne B Nepnogmyeckon cucteme xummiecknx anemenTos . . MeHgeneesa, cTpoeHne atoma,
HaxoxaeHue B npupoge. Prsnyeckme n Xmummnieckne cBoMCTBa xenesa. Okenabl, rmgpokemasl u conu xenesa (I) n
xene3sa (lll), nx coctas, cBONCTBa 1 NONy4YeHUE.

Xumudeckull akcriepumMeHm:

0O3HaKoMrleHMe ¢ obpasLamMm MeTarnoB 1 CNNaBoB, UX PU3NYECKUMU CBOMCTBAMU, M3y4YeHME pe3yrbTaToB KOppo3um
MeTannoB (BO3MOXHO MCMOSb30BaHNE Bugeomarepmnanos), 0CO6EHHOCTEN B3aMMOOENCTBUS OKCMAA KanbLUsa U HaTpus €
BOAOM (BO3MOXHO MCMONb30BaHME BUAEOMaTepuarnoB), UCCrnegoBaHne CBOMCTB XECTKOW BOALI, MpoLecca ropeHmns
Xenesa B kucrnopoge (Bo3MOXHO UCNONb3oBaHMe BuaeoMaTepuarnos), NPU3HaKoB NPOTEKaHUS Ka4eCTBEHHbIX peakLumin Ha
WOHbI: MarHusi, Kanbuus, antoMmHmns, umHka, xenesa (Il) n xenesa (ll1), mean (1), HabnogeHne 1 onncaHe NPoOLIECCOB
OKpaLUMBaHUA MaMeHn NOHaMM HaTpUs, Kanus 1 kanbumsi (BO3MOXHO UCMONb30BaHNE BUAEOMATEPUAron),
nccrnegoBaHne aMm@OTEPHbIX CBOMCTB rMApOKCHaa antoMUHUS 1 TMApoKcuaa UMHKa, pelleHme aKCnepmMMeHTanbHbIX 3agay
no Teme «BaxHenwumne metannbl U UX COEOUHEHUAY.

XumMus n okpyxarolias cpega

BeuectBa 1 matepuansl B NOBCEAHEBHOM XWU3HM YenoBeka. besonacHoe Ucnonb3oBaHye BELLECTB U XMMUYECKMX
peakumii B 6bITy. MNepBasi MOMOLLb NPU XMMUYECKUX OXOrax 1 OTPaBMNEHUSIX.

Xumunyeckoe 3arpsisBHeHNE okpy»xatoLLen cpeabl (MpeaenbHas AonycTumas KoHLeHTpaums BelecTs, ganee — MAK). Ponb
XMMWUN B PELLEHWUN 3KONOMMYECKUX MPOGneM.

Xumu4deckul akcrnepumeHm:
n3y4eHvne obpasLoB MaTepUanoB (CTEKNO, CNiaBbl METaNMoB, NONIMMEPHbIE MaTepuarsbi).
MexnpedmemHsbie cessu

Peanusauus MeXnpeaMeTHbIX CBS3€eMn npn n3y4yeHmm Xxmmmin B 9 knacce OCYyLUECTBIAETCA 4epea3 UCNoJib30BaHNE Kak
obLwmx €CTEeCTBEHHO-Hay4HbIX NOHATUM, TaK U MOHATUIN, ABNAOLLNXCA CUCTEMHBIMU ANSA OTAENbHbIX npegmMeToB
€CTeCTBEHHO-Hay4HOro uukna.

O6wwe €CTeCTBEHHO-Hay4Hbl€ MNOHATUA: Haquan q.)aKT, rmnoTesa, 3akOoH, Teopud, aHarnums, CUHTES3, KJ'IaCCI/Iq.)I/IKaLI,MFI,
nepnoan4HOCTb, HabnogeHve, JKCNepuMeHT, MmogennposaHue, namepeHune, moaenb, ABreHune, I'IapHI/IKOBbIIZ 3(*)(beKT,
TexXHosornda, matepuarnbl.

duanka: maTepusi, aTOM, 3NIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKNA, U30TONMbI, PaAMOaKTUBHOCTbL, MOJIEKYNa,
3NEeKTPUYECKUI 3apsa, NPOBOAHMKN, MONYNPOBOAHUKM, ANINEKTPUKM, (DOTOINEMEHT, BELLECTBO, TEN0, 00LEM,
arperaTHOe COCTOsIHME BelllecTBa, ras, pacTBop, paCTBOPMMOCTb, KpUcTannuyeckas peluétka, crnnasbl, uandeckmne
BENUYUHbI, €AMHULLI U3MEPEHNs!, KOCMUYECKOe NPOCTPaHCTBO, NnaHeTbl, 38é3abl, ConHue.

Buonorusa: goTocuHTes, AbixaHne, 6uocdepa, akocucTeMa, MUHeparnbHble YOoOpeHUsl, MUKPO3NEeMEHTHI,
MaKpO3IieMeHThI, NUTaTenbHbIe BELLECTBa.

Ieorpachusa: atmocdepa, rmgpocdepa, MrMHepansl, ropHble NOPOAbl, MOMe3Hble UCKONaemble, TOMMNBO, BOAHbIE PECYPCHI.

NMNAHUPYEMbIE PE3YJNIbTATbl OCBOEHUA NMPOIrPAMMbI MO XMMUN HA YPOBHE OCHOBHOI'O OBLLUEIO
OBPA30BAHMUA

NINYHOCTHDbIE PE3YJIbTATbI

JInyHOCTHLIE pe3ynbTaTtbl OCBOEHUA NporpaMmmbl OCHOBHOIO obuwero O6pa3OBaHVI$| OOCTUraroTcd B Xxoge 06yqu|/|$| XMnmn
B eJuNHCTBE y'-I96HOI7I N BOCnuTaTeNbHON OeATeNnbHOCTU B COOTBETCTBUM C TpaaAnUuNOHHbIMA pOCCI/Il7ICKI/IMI/I
COUNOKYINbTYPHbIMU N OYXOBHO-HPaBCTBEHHbIMU LUEHHOCTAMMW, NMPUHATBIMU B obliectee npasunamm 1 HopmMmamvun
nosegeHuna n CI'IOCO6CTByI'0T npoueccamMm camMono3HaHnd, camMopa3BnTnda n counanmsaumm o6yqarou_|,v|xc;|.

JIn4HOCTHbIE pe3ynbTaTbl OTpaXakT FOTOBHOCTb 06yqaroumxc;| pyKoBOACTBOBATbCA CUCTEMOW MO3UTUBHbLIX LIEHHOCTHbIX
OpI/IeHTaLI,I/Iﬁ N paclimnpeHune onbitTa AeAaTeNlbHOCTU Ha €€ OCHOBe, B TOM YMCIe B YacTu:

1) NnaTpnoTu4eCKOro BOCNNTaHuA:

LEHHOCTHOMO OTHOLLEHUSA K OTEYECTBEHHOMY KYNbTYPHOMY, MICTOPUYECKOMY U HAy4YHOMY Hacneamto, NOHMMaHus
3HAYEHUSA XMMNYECKOW HAYKM B >KU3HN COBPEMEHHOIO 0bLLEeCTBa, CMOCOOHOCTU BNageTb AOCTOBEPHON MHOpMaLnen o
nepenoBbiX JOCTMKEHUAX U OTKPbITUSIX MUPOBOW M OTEYECTBEHHOW XMMUKN, 3aUHTEPECOBAHHOCTI B HaY4YHbIX 3HAHUAX 06
YCTPOWCTBE MUpa 1 OOLLECTBA;

2) rpaxgaHCKOro BOCNUTaHus:



npeacTaBneHnst 0 coumarnbHbiX HOpMax U NpaBunax MeXnMYHOCTHbLIX OTHOLLEHUWI B KOMNEKTUBE, KOMMYHUKATUBHOM
KOMMETEHTHOCTM B OBLLECTBEHHO NONE3HoW, yyebHonccneaoBaTenbCKoN, TBOPHECKOW U APYrUX BUAAX AeATENbHOCTY,
rOTOBHOCTU K pasHO0O6pa3sHo COBMECTHOM AeATENbHOCTM NPU BbIMNONTHEHUN YYebHbIX, MO3HaBaTeNbHbIX 3aaau,
BbINOITHEHMMN XUMUYECKUX IKCMEPUMEHTOB, CO3aHNN y4eOHbIX MPOEKTOB, CTPEMIIEHNS K B3aUMOMOHNMAaHUIO 1
B3aVMMOMOMOLLM B NpoLiecce 3Tol y4ebHo AesTENbHOCTM, FOTOBHOCTM OLleHMBaTbL CBOE NoBeAeHUE U MOCTYNKM CBOUX
TOBapULLE C NMO3ULUN HPABCTBEHHbIX U MPABOBbLIX HOPM C Y4ETOM OCO3HAHWUSA MOCNEACTBUIA NOCTYMKOB;

3) LeHHOCTU Hay4YHOr O NO3HAHUA:

MUPOBO33pEHYECKNE NPeACTaBeHNs O BELLECTBE U XMMUYECKOW peakLnn, COOTBETCTBYIOLLNE COBPEMEHHOMY YPOBHIO
Pa3sBUTUS HAYKM N COCTaBNAIOLLIME OCHOBY AMNS NMOHUMAaHUS CYLLIHOCTM Hay4YHOW KapTWHbI MUpa, NpeacTaBneHnst o
OCHOBHbIX 3aKOHOMEPHOCTSIX PasBUTUS NPUPOAbI, B3aMOCBA3AX YerioBeka ¢ NPUPOLHOA Cpedon, O ponu XMmun B
NO3HaHMWN 3TMUX 3aKOHOMEPHOCTEN;

no3HaBaTeslbHbIE MOTMBbI, HANPaBIEHHbIE HA NOJTyYEeHNE HOBbIX 3HAHUIM MO XMMUK, HeobxoauMble Anst 0O bSICHEHNUS
HabntogaeMbix NPOLECCOB U SABMEHWI, NO3HABATENBHON, MHAOOPMALMOHHON N YNTATENbCKOM KyNbTypbl, B TOM YnCne
HaBbIKOB CaMOCTOSTENbHOWN paboTbl C y4EOHBIMU TEKCTAMKN, CNPABOYHON NUTEPATYPOM, AOCTYMNHBIMU TEXHUYECKUMN
cpeacTtBamu MHAPOPMALMOHHBIX TEXHOMOIMNIA;

NHTEpPEC K 06yqumo 1 NO3HaHM1I0, No6O3HATENBHOCTL, TOTOBHOCTb M CMOCOBHOCTD K caM006pasoBaHvuo, I'IpOGKTHOVI n
nccrnegoBaTenbCKon AeATENbHOCTH, K OCO3HaHHOMY Bbl60py HanpaBneHHOCTUN N YPOBHA o6y\4eH|/|;| B JarnbHENLEM;

4) dopmMuUpoBaHMA KyNbTypbl 340POBbA:

0CO3HaHWE LLEHHOCTU XXN3HWU, OTBETCTBEHHOIO OTHOLLEHMS! K CBOEMY 3[10POBbI0, YCTAHOBKM Ha 340POBbI 06pa3 U3HW,
OCO3HaHMWe MOCNeACTBUN U HEMPUATUE BPEAHbIX NPUBbLIYEK (YNOTPeGneHUs ankoronsi, HApKOTMKOB, KypeHus),
HeobxoaumocTn cobntofeHns npasmn 6e3onacHoCcTM Npn obpaLLeHUN C XMMUYECKUMM BellecTBaMu B ObITy U peanbHOM
KU3HW;

5) TpynoBoro socnutaHus:

WHTEpeC K MpakTU4eCcKoMy U3y4yeHuto npodheccmin n Tpyaa pasnuyHoro poaa, yBaxeHue K Tpyay U pesynbratam Tpy4oBON
AeATenbHOCTU, B TOM YMCME Ha OCHOBE MPUMEHEHWS MPeaMETHbIX 3HAHUI MO XMMUMK, OCO3HAHHbIN BbIBOP
MHAMBMAYaNbHOW TPAeKToOpUn NPOAOIIKEHNS 06pas3oBaHms C Y4ETOM NMYHOCTHBLIX UHTEPECOB Y CMOCOBHOCTU K XMMUMU,
00LLEeCTBEHHbIX MHTEPECOB U NOTPEBHOCTEN, YCNeLHOW NPOoeCcCUOHaNbLHON AEATENBHOCTM U pa3BUTUS HEOHXOOUMBIX
YMEHUIN, rOTOBHOCTb aganTupoBaTbCs B NpodeccuoHansHom cpeae;

6) 3KONMOrM4ecKoro BOCNUTAHUA:

3KOIMOrMYeckn LenecoobpasHoe OTHOLLIEHME K MPUPOJE KakK UCTOYHUKY XM3HM Ha 3emMrie, OCHOBE €€ CyLLeCTBOBaHMS,
NOHMMaHMWe LIeHHOCTM 340poBOro U 6e3onacHoro o6pasa M3HU, OTBETCTBEHHOE OTHOLLIEHME K COBCTBEHHOMY
h13nyeckoMy 1 NCUXMYECKOMY 340POBbLI0, OCO3HAHWNE LIEHHOCTU cobntoaeHus npasun 6e3onacHoro noBeaeHus npu
paboTe C BelecTBamMu, a TakKe B CUTyaUMSX, YTPOXaIOLLMX 3A0POBbLI0 U XU3HW NIOAE;

CNOCOBHOCTM NMPUMEHSITb 3HaHMS, NMosTy4YaemMble NPU U3yYeHUN XUMUN, ONS PELLEeHNs 3aad, CBSI3aHHbIX C OKpYy»KatoLLen
NPUPOAHON CPeaow, Ansl NOBbILIEHWS! YPOBHSI 9KOJIOTMYECKOW KynbTypbl, OCO3HaHWs! rnoGanbHOro xapakrepa
3KOMOrMYecknx NpoGiemM 1 NyTen Ux peLleHns NOCPEeACTBOM METOLAOB XMMUM, KONOTMYECKOTO MbILLFIEHNS, YMEHUS
PYKOBOZCTBOBaTLCS MM B MO3HABATENbHOM, KOMMYHUKATUBHOW U COLMarnbHOM NpakTuKe.

METAMNPEOMETHbIE PE3YJIbTATbI

B cocTtaBe MeTanpeAMETHbIX pe3ynbTaToB BbIAENSIOT 3HAYMMbIE AN (DOPMUPOBAHMS MUPOBO33PEHUS OOLLIEHaYYHblE
MOHATMSA (3aKOH, TEOPWs], MPUHLIMN, TMNoTe3a, hakT, cucTema, NPoLEeCC, IKCMEPUMEHT U OPYroe.), KOTOpble UCMONb3YHOTCS
B €CTECTBEHHO-Hay4YHbIX Y4eOHbIX NpeaMeTax 1 NO3BOMSKOT HA OCHOBE 3HaHWUIA U3 3TUX NpeaMeToB hopMnpoBaTh
npeacTaBreHne o LeNoCTHON Hay4YHOW KapTMHE MUpa, U YHUBepcanbHble y4ebHble AeNcTBUS (Mo3HaBaTerbHble,
KOMMYHUKaTUBHbIE, PEryNATUMBHbIE), KOTOPbIE 0becneynBaloT hOpMMPOBaHME FOTOBHOCTM K CAMOCTOSITENbHOMY
NNaHUPOBaHUIO U OCYLLIECTBINEHUIO Y4eOHOWN AeATENBHOCTH.

Mo3HaBaTenbHbIe YHUBEpPCanbHbIe Y4eOHbIe AeNCTBUSA
Ba3oBble noruyeckue AenUcTBUA:

YMEHUS MCNOMb30BaTb NPUEMbI MIOMMYECKOTO MbILLMEHNS MPU OCBOEHMUN 3HAHWI: PacKpbiBaTb CMbICIT XUMUYECKNX
NOHATUI (BbIAENSITh UX XapaKTepHble MPU3HAKKW, YCTaHaBMMBaTb B3aUMOCBSA3b C APYrMMU MOHATUSMU), MCNOMNb30BaThb
MOHATMS AN 06 bACHEHNS OTAENbHbIX (DAKTOB U SIBNIEHUI, BbIOMPATb OCHOBAHMWS U KpUTEPUU ANs Knaccudukaumm
XUMUYECKUX BELLECTB U XMMNYECKUX peaKLMI, yCTaHaBMMBATb NPUYMHHO-CIEACTBEHHbIE CBA3U MeXay 06bekTamm
N3y4YeHWs1, CTPOUTb NOTUYECKME PACCYXAEHUS (MHOYKTUBHbIE, [EAYKTUBHbIE, MO aHanorn1), Aenatb BbIBOObI 1
3aKMoYeHns;

YMEHUE NPUMEHSITb B MPOLIECCE NO3HAHMSA MOHATUSA (NPeAMETHbIE 1 MeTanpeaMeTHbIe), CUMBONMYECK/E (3HAKOBbLIE)
MOZEenu, UCnonb3yeMble B XMMUM, MTPeobpa3oBbiBaTb LUMPOKO NPUMEHSIEMbIE B XUMUM MOAESbHbIE NpeacTaBeHns —
XMIMUYECKUIA 3HaK (CMMBOI 3NIEMEHTA), XMMYeckas opmyna U ypaBHEHNE XUMUYECKON peakLmm — Npuy peLLeHnm
y4ebHOo-Nno3HaBaTerbHbIX 3a[a4, C YYETOM 3TUX MOAENbHbIX NMPEACTaBMNEHUI BbIABNATL U XapakTepu3oBaTb



CylleCTBeHHble NMPU3Hakn n3yvyaemMblxX 00BEKTOB — XMMUYECKNX BELLLECTB U XUMUYECKNX peaKLl,VIPI, BbISIBNATL 06LLme
3aKOHOMEPHOCTU, NPUYHNHHO-CNeACTBEHHbIE CBA3U N NPOTUBOPEYNA B U3yHaeMblX npoueccax n ABrneHunax.

BasoBble nccnepgoBarenbckue AeNCTBUA:

yYMeHMe ncnosib3oBaThb NOCTaBfieHHbIE BONPOCHI B Ka4eCTBE MHCTPYMEHTA NO3HaHUA, a TakKe B Ka4eCTBe OCHOBbI A4
CbOpMVIpOBaHVIFI rmnoTe3bl NO NpoBepkKe NpaBuUIIbHOCTU BbICKa3biBaeMbIX cy>|<,quV||7|;

nproGpeTeHne onbiTa Mo NaHUPOBAHMIO, OPraHU3aLMmn U NPOBEAEHNIO YYEHNYECKUX IKCIEPUMEHTOB, YMEHME
Habno4aTth 3a X040M NpoLEecca, CaMmoCTOSITENIbHO MPOrHO3UPOBaTL €ro pesynbTaT, (hopMynMpoBaTh 0606LLEHMS 1
BbIBOAbI MO pe3ynbTaTam NpoBeAEHHOrO OMbITa, UCCeoBaHUs, COCTaBMATL OTYET O NpodenaHHomn paboTe.

Pa6oTa c nicpopmaumen:

yMeHve BbiOupaTh, aHann3nMpoBaTb U MHTEPNPETUPOBaTb MHOPMALIMIO PasnNYHbIX BUAOB U hopM NpeacTaBneHus,
nony4aemyto 13 pasHbIX MICTOYHMKOB (Hay4HO-MoNynsipHas nutepaTypa XMMUYECKOro coaepkaHusi, CrpaBoYHble Nocobus,
pecypcbl IHTepHeTa), KpUTUYECKM oLeHMBaTbL NPOTUBOPEYMBYIO M HEAOCTOBEPHYIO MHGDOPMALIMIO;

yMEHUE NPUMEHSITb pa3nnyHble MeToAbl U 3amnpockl NMpu noucke 1 oT6ope MHOPMaLMK 1 COOTBETCTBYHOLLMX AAHHBIX,
HEeoBXOAMMBIX AMsl BbINOMHEHNS y4eOHbIX U NO3HaBAaTENbHbLIX 3a4a4 onpeAenéHHoro Tuna, npuobpeTeHune onbiTa B
obnacTtu ncnonb3oBaHUst NHMOPMALMOHHO-KOMMYHUKATUBHbBIX TEXHOSIOTMUIA, OBNafeHWe KynbTypoi aKTUBHOTO
MCNOMb30BaHMs Pas3fMYHbIX MOMCKOBbLIX CUCTEM, CaMOCTOSITENBHO BblIGMpaTb OnTUMarbHYy0 opMy NpeacTaBneHus
MHcbopMaLMK 1 UNMIOCTPUPOBAaTL PELLAEMbIE 3a4a4N HECMOXHBIMM CXEMaMK, Auarpammami, Apyrumu hopMamm
rpacovkM 1 UX KOMBUHaLUAMY,

yMEHMEe 1Cnonb3oBaTb M aHanM3nMpoBaTh B Mpolecce y4e6HOWM 1 UccrneaoBaTenbCkon AeATeNbHOCTM MHADOPMaLnIo O
BIUSIHUM NMPOMBILLIIEHHOCTU, CEMNBbCKOrO X03ANCTBA U TPAHCNOpTa Ha COCTOSIHME OKpY»KatoLLen NPUPOAHOW Cpeabl.

KoMMyHuKaTUBHbIEe YHUBepCcarbHble yYebHble AeUCTBUA:

yMeHus1 3aaBaTb BONPOChI (B Xo4e Ananora u (Unm) Quckyccumn) no cywecTBy obeykaaemon TeMbl, popMynMpoBaTh
CBOM NPEANoXKeHNs1 OTHOCUTENBbHO BbIMOSIHEHMS NPeaSIOXKEeHHOW 3aauun;

YMEHUS NPEeACTaBNATbL NOMyYEHHbIE pe3ynbTaThl NO3HABATENbHOW AEATENBHOCTU B YCTHBIX U MUCbMEHHbIX TEKCTaX;
AenaTb Npe3eHTauuto pe3ynbTaToB BbIMOSIHEHUS XMMUYECKOTro 3KCNepUMeHTa (nabopaTopHOro onbiTa, nabopaTopHoi
paboThl MO MCCNeaoBaHUI0 CBOMCTB BELLECTB, y4eOHOro npoekTa);

YyMeHUs1 y4eBGHOro COTpyAHNYECTBA CO CBEPCTHUKAMM B COBMECTHOW No3HaBaTeNbHOW U UccreaoBaTeNbCKo
AesITeNbHOCTY NPU peLLeHn BO3HMKaLWMX NpoGneM Ha ocHoBe y4éTa 0bLLMX MHTEPECOB M COrfacoBaHWUsi NO3ULMIA
(obeyxaeHns, 0GMEH MHEHMSIMU, «MO3rOBbIE LUTYPMbI», KOOPANHALMSA COBMECTHbIX AEWCTBUI, onpeaeneHue Kputeprnes
Mo OLeHKe KayecTBa BbINOMHEHHON paboThl U Apyrue).

PerynsatuBHble yHUBepcasnbHble y4eOHble AeNCTBUA:

YMEHUE CaMOCTOSITENBHO ONpeaensTh Lenu AeaTenbHOCTU, NNaHMPOoBaTh, OCYLLECTBIATb, KOHTPONMPOBATL U NP
HeobXoaMMOCTI KOPPEKTUPOBATL CBOK AEATENBHOCTb, BbiIOMpaTh Hanbonee achdeKTMBHbIE CNOCObbLI pelleHnst y4ebHbIX
1 NO3HaBaTeNbHbIX 3a4a4, CAMOCTOATENbHO COCTaBNATb MU KOPPEKTMPOBATL NPEASIOKEHHBIV anropuTM AeNCTBUIA Npu
BbINOSTHEHMU 3aaHWIA C YYETOM MONYYEHNSI HOBbLIX 3HaHWU 06 N3y4aeMbix 0ObeKTax — BELLECTBAX U peakumsx,
OLEeHMBaTb COOTBETCTBUE MOSyYEHHOrO pe3yrbTaTta 3asiBIIEHHON LIeNW, YMEHME UCMONb30BaTh M aHanM3npoBaThb
KOHTEKCTbI, MpeAnaraemble B yCNOBUUN 3aaHWUN.

NMPEOMETHbIE PE3YIbTATbI

B cocTaBe npegMeTHbIX pe3ynbTaToB MO OCBOEHMIO 00513aTENbHOMO CoAepXKaHusl, yCTaHOBEHHOMO aHHOW
denepansHon paboyer NporpaMmMon, BeIAENAOT: OCBOEHHbIE 00YYaOLWMMNCS HayYHbIE 3HAHUA, YMEHUS 1 CNOCOObI
OEeNCTBMIN, cneundunyeckue ansa npegMeTHo ob6nactn « XuMmmns», Buabl 4eATENbHOCTU MO NOSy4YEHUIO HOBOTO 3HaHWS, ero
WHTepnpeTaumm, Nnpeobpa3oBaHMIO U MPUMEHEHMIO B Pa3NNYHbIX Y4EOHbLIX M HOBbIX CUTYaLUSIX.

K KoHUy 00y4eHus B 8 kKnacce npegMeTHbIE pe3ynbTaTbl HAa 6Aa30BOM YPOBHE OOIMKHbI OTpaXaTb CHOPMUPOBAHHOCTL Y
obyvaroLwmxca yMeHui:

e  pacKpbiBaTb CMbICIT OCHOBHbIX XMMWUYECKMX MOHSATUN: aTOM, MONEKYIa, XMMUYECKMIA 3NIEMEHT, MPOCTOE BELLECTBO,
CNOXHOE BeLLeCTBO, CMeCb (0OQHOPOAHAsA U HEOQHOPOAHAs ), BanNeHTHOCTb, OTHOCUTENbHAs aTOMHas 1
MOreKkynspHas macca, KonmyecTBO BeLLecTBa, MOfb, MOMNApHas Macca, MaccoBas A0Ns XMMUYECKOro arneMeHTa
B COEAMHEHUN, MOSSIPHbIA OOBEM, OKCUA, KMCNOTa, OCHOBAHMWE, COSb, SMNIEKTPOOTPULATENBHOCTL, CTENEHb
OKUCIEHUS, XMMMYECKas peakLums, knaccmdukaumsa peakunin: peakumm CoequHEHNs, peakunmn pasnoxeHus,
peakuuun 3ameLLeHns], peakLmm obMeHa, 9K30- U IHAOTEpPMUYECKUE peakuun, TennoBon adekT peakuum, aapo
aToma, 3NeKTPOHHBIN Cron atoma, aToMHasi opbutanb, paguyc atoMma, XMMmnyeckasi CB3b, NONsipHas u
HenonsipHas KoBaneHTHasi CBSi3b, OHHAs CBSI3b, MOH, KATWOH, aHWOH, PacTBOP, MaccoBas AONA BelecTsa
(NpoueHTHasa KOHUEHTpauns) B pacTBOpE;

e UNMIOCTPUPOBATL B3aMMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUIN U NPUMEHSATL 3TU MOHATUS NPY ONMCaHWUK
BELLECTB 1 UX NpeBpaLLeHnis;



ncnonb3oBaTb XMMNUYECKYHO CUMBOJTUKY OJ1A COCTaBl1IEHUA cbopmyn BeLlecTB A ypaBHeHMVI XUMUYECKNX peaKu,Mﬁ;

onpeaensATb BaneHTHOCTb aTOMOB 3M1EMEHTOB B GUHaPHbLIX COEANHEHUAX, CTENeHb OKUCINEHUS 3NeMeHTOB B
OGUHAPHbIX COEANHEHUSAX, NPUHAANEXHOCTb BELLECTB K OnpeaenéHHOMY Krnaccy CoeMHeHnr no dopmynam, Bug
XUMUYECKOW CBSA3MN (KOBAnNeHTHas U MOHHas) B HEOPraHNMYECKUX COeUHEHNSIX;

packpbiBaTb cMbich Nepuogmyeckoro 3akoHa [1. . MeHgeneeBa: 4eMOHCTPMPOBAThL NOHMMaHNE NEPUOANYECKON
3aBMCMMOCTU CBONCTB XMMUYECKMX 3NTEMEHTOB OT NX NONOXEHUN B [eprnogmnyeckon cucteMme, 3aKkOHOB
COXpaHeHMs1 MacCbl BELLLECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJSEKYNAPHOro y4eHusl, 3akoHa ABoragpo;

onncbiBaThb U xapakTepunsoBaTb TabnmyHyto popmy Meproamyeckon cMCTEMblI XUMUYECKMX 371EMEHTOB:
pasnuyaTb NOHATUA «rnaBHasa noarpynna (A-rpynna)» n «nobodHas noarpynna (bB-rpynna)», mansie u 6onbLune
nepvonbl, COOTHOCUTb 0603HaYEHUs1, KOTOpPble UMeloTcs B Tabnuue «leprnoandeckas cuctema XMMUYECKUX
anemeHToB [1. I. MeHaeneeBa» ¢ YMCNOBLIMU XapaKTEPUCTUKAMK CTPOEHNSI aTOMOB XMMUYECKUX 3NEMEHTOB
(cocTaB u 3apsag sgpa, obLLee YACIO ANEKTPOHOB M pacnpeaerneHne nx no SNeKTPOHHbLIM CosIM);

KrnaccupuumMpoBaTb XMMUYECKNE 3NIEMEHTbI, HEOPraHNYECKME BELLECTBA, XMMMYECKUE peakumn (No Yucry u
COCTaBy y4acCTBYIOLUMX B peakumn BELLECTB, MO TENIOBOMY 3(DEKTY);

XapaKktepumusoBsaTtb (OI'IVICbIBaTb) obLme XxMmmnyeckne CBOMCTBA BELLECTB pa3finyHbIX KnaccoB, NnoaTBepKaan
onncaHune npnMepamMm MONeKyrnAapHbIX ypaBHeHMIZ COOTBETCTBYHOLLUNX XUMNYECKNX peaKLl,I/IIZ;

nporHo3nposaTtb CBOMCTBa BELLECTB B 3aBUCUMOCTUN OT UX KQYECTBEHHOIO COCTaBa, BO3MOXXHOCTH npoTeKkaHuaA
XUMUNYECKNX npeBpau.l,eHvu?l B pa3JiMyHbIX YCIOBUAX;

BbIYMCIISITb OTHOCUTENBbHYHO MOSEKYSIPHYIO Y MOSSIPHYHO MaccChl BELLLECTB, MacCOBYH A0S0 XMMUYECKOTO
anemeHTa no opmyre coeMHeHsl, MacCoBYtO OO BELLECTBa B pacTBOPE, NPOBOANTL PACHETHI MO YPaBHEHUIO
XMIMUYECKOW peakLuu;

NMPUMEHSITb OCHOBHbIE OMnepaLui MbICTMTENbHOW OEATENBHOCTM — aHanu3 U CUHTE3, cpaBHeHne, 06o0LLeHNe,
cucTemaTm3aumio, Knaccugukaumio, BbiIBNEHE NPUYUHHO-CNEeACTBEHHbIX CBA3E — AN U3y4YeHus CBOMCTB
BELLECTB Y XMMUYECKUX PeaKLnii, ECTECTBEHHO-HaY4YHble MEeTOAbl NO3HaHWsA — HabnoaeHre, n3MepeHue,
MoZenupoBaHue, 3KCNepPUMEHT (pearnbHbI U MbICIEHHBIN);

cnefosaTh Npasuiam Nofb30BaHUSA XMMUYECKOW Nocyaon n nabopaTopHbiM 060pya0OBaHMEM, a TakkKe nNpasunam
obpalleHus ¢ BelwecTBaMmm B COOTBETCTBMM C MHCTPYKLUSIMU NO BbINOMHEHUIO NabopaToOpHbIX XUMUYECKUX
OMbITOB MO NOMYYEHMUIO 1 COBMpaHMio razoobpasHbiX BellecTB (BOAOPOAA U KMcnopoaa), NpUroToBneHnto
pacTBOPOB C onpeaenéHHON MacCcoBOM AOSEN paCcTBOPEHHOIO BELLLECTBA, NNaHMpoBaTh M NPOBOANTE XMMUYECKME
3KCMEPUMEHTBI MO pacno3HaBaHWK PacTBOPOB LLENOYEN U KUCMOT C NOMOLLIbIO MHAMKATOPOB (Nakmyc,
dheHondTanenH, METUIOPaHX 1 Apyrue).

K koHUy 00yyeHusi B 9 Knacce npeameTHble pesynbTaThl HA 6a30BOM YPOBHE AOMKHbLI OTpPaXaTb CHOPMUPOBAHHOCTL Y
0o0yyatoLLmMXCa YMEHUI:

pacKpbIBaTb CMbICIT OCHOBHbIX XUMUYECKUX MOHATUIA: XMMUYECKMIA 3NIeMEHT, aTOM, MONEKyrna, OH, KaTWOH,
aHWOH, NPOCTOE BELLIECTBO, CNOXHOE BeLLIeCTBO, BaNeHTHOCTb, 3NEeKTPOOTPULATENBHOCTb, CTENEHb OKUCTIEHMS,
XMUYecKas peakuus, XMMUYeckas CBsA3b, TEMMNOBON 3pdEKT peaKkLMmn, Morlb, MOMAPHLIA 06BbEM, pacTBop,
3MNEKTPONUTLI, HEAMNEKTPONUTLI, 3NEKTPONMTUYEeCcKas Auccoumaums, peakumm MoHHOro obmeHa, katanusaTop,
XMMUYECKOe paBHOBecKe, 06paTUMble U HeoGpaTUMble peakLmMm, OKUCTIUTENBHO-BOCCTAaHOBUTENbHbIE peaKkLum,
OKUCNUTENb, BOCCTAHOBUTENb, OKUCIIEHME N BOCCTaHOBIEHWE, annoTponus, amgoTepHOCTb, XMMUYECKas CBSA3b
(KoBaneHTHas, MOHHasA, MeTannuyeckas), Kpuctannmyeckas peléTka, Kopposuss MeTansnos, Cnnasbl, CKOPOCTb
XMMUYECKOW peakuun, npeaensHo gonyctumas koHueHTpauusa MNOK sewecTsa;

WNNIOCTPUPOBATL B3aMMOCBA3b OCHOBHbIX XMMUYECKUX NMOHATUIN U NPUMEHSATL 9TU MOHATUS NPU ONMCaHNUK
BELLECTB U UX NpeBpaLLeHWiA;

MCNoJib3oBaTb XMMNYECKYO CUMBOJTUKY OJ1A COCTaBI1eHUA (bOpMyﬂ BelwecTB 1 ypaBHeHVIVI XNMNYECKNX peaKLl,VIVI;

onpeaensTb BaneHTHOCTb U CTENEHb OKUCIEHUSI XUMUYECKUX SNIEMEHTOB B COEQUHEHMSAX Pa3NIMYHOro COCTaea,
NpYHaANEeXHOCTb BELLECTB K ONpeaenéHHOMY Knaccy coeMHeHun no opmMynam, Bua XMMUYECKONM CBSA3M
(koBaneHTHas!, MOHHas!, MeTanM4Yeckasl) B HeOpraHM4eCKNX COeaUHEHUSIX, 3apsa MoHa Mo XMMmnyeckon dopmyre,
XapakTep cpefbl B BOAHbIX pacTBOpax HEOPraHUYEeCKUX COeaUHEHWIA, TUM KPUCTaNMYeCcKon peLLéTkn
KOHKPETHOrO BEeLLeCTBa;

packpbiBaTb cMbich Nepuoanyeckoro 3akoHa [. . MeHgeneesa n 4EMOHCTPUPOBATb €ro MNOHMMaHWe: OnucbiBaTb
N XxapakTepusoBaTb TabnmuHyto popmy MNeprogmyeckor cMcTeEMbl XUMUYECKMX SNIEMEHTOB: pasnmyaTb NOHATUSA
«rnaeHaga nogrpynna (A-rpynna)» n «noboyHas nogrpynna (b-rpynna)», mansie 1 6onbLume nepuoasl, COOTHOCUTb
0b03HaueHus1, KOTOpble MMETCS B Nepuoamyeckomn Tabnuue, ¢ YNCIOBbIMU XapaKTepUCTUKaMu CTPOEHNS aTOMOB
XMMUYECKUX 3NIEMEHTOB (COCTaB U 3apsaa a4pa, obLiee YNCno aNeKTPOHOB U pacnpeneneHne nx no 3neKTPoHHbIM
cnosiM), 06bACHATL 0bLLMEe 3aKOHOMEPHOCTU B U3BMEHEHNM CBONCTB 3NEMEHTOB U UX COeAMHEHWU B Npeaenax
MarbIX NeprMoaoB M rMaBHbIX NOArpynn ¢ y4ETOM CTPOEHUS UX aTOMOB;



KnaccuuumpoBaTb XMMUYECKME 3NIEMEHTbLI, HEOPraHMYeckne BelLecTBa, XMMUYECKne peakumm (no Ymcny u
COCTaBy y4acCTBYIOLUMX B peakLmn BELLECTB, MO TENIOBOMY 3(MEKTY, MO MUBMEHEHUIO CTENEHEW OKUCNEHUS
XUMUYECKNX 3NTEMEHTOB);

XapakTepusoBaTtb (onMcbiBaTh) o0LmMe 1 cneumdmryeckne XumMmmyeckme CBOMCTBa NPOCTbIX U CIOXHbIX BELLECTB,
noaTeBepXxgas onnucaHne NnpuMepaMmm MOMeKyrnsipHbIX U MOHHBLIX YPaBHEHUI COOTBETCTBYHOLLNX XMMUYECKMX
peakumm;

COCTaBMATb YPaBHEHUSI SNEKTPONUTUYECKON ONCCOLMaLIMN KUCTIOT, LLIENOYel 1 Comnen, NoMnHbIe U COKpaLLEHHble
ypaBHEHUS peakuuii IOHHOro 0OMeHa, ypaBHEHUSI peakLuiA, NOATBEPXKAAIOLLMX CYLLECTBOBAHNE FEHETUYECKO
CBSI3U MEXAY BellleCTBaMy pasfnyHbIX KIacCcoB;

packpbiBaTb CYLLHOCTb OKUCIIUTENbHO-BOCCTAaHOBUTENbHbIX peaKLMii MOCPEACTBOM COCTaBMEHNS 3NEKTPOHHOMO
OanaHca 3TuUX peakuui;

NPOrHO3MpoBaTb CBOWCTBA BELLECTB B 3aBUCUMOCTU OT UX CTPOEHUS, BOSMOXXHOCTM MPOTEKAHNS XMMUYECKNX
NpeBpaLLeHnii B pasnnyHbIX YCIOBUSIX;

BbIMUCNATL OTHOCUTENBbHYIO MOEKYNSAPHYH Y MOSISIPHYH MaccChl BELLLECTB, MacCOBYH [0S0 XMMUYECKOro
anemeHTa no opmMyre coeauHeH1s1, MaccoByto OS0 BelllecTBa B pacTBope, NPOBOANTL PACHETLI MO YpaBHEHMIO
XUMUYECKOW peakLuu;

cobniogaTb nNpaeunia Nonb3oBaHNs XMMUYECKON MOCYAoW 1 nabopaTopHbIM 060pyAoBaHMEM, a Takke npasunia
obpalLeHus ¢ BelecTBamy B COOTBETCTBUM C MHCTPYKLMSIMU MO BbIMOSTHEHMIO NTAaBGopaTOPHbIX XMMUYECKUX
OMbITOB MO MOSY4YeHWI0 1 coBMpPaHMto ra3oobpasHbIX BELLECTB (aMMMaka 1 yriekucnoro rasa);

NpPOBOAWTL peakuun, NoATBEPXKAAOLLME Ka4eCTBEHHbIN COCTaB pasnMyHbIX BELLECTB: pacrno3HaBaTb OMbITHbIM
nyTém xnopua-, 6pomuna-, vogna-, kapboHart-, pocaT-, cunukaT-, cynbdaT-, ’MAPOKCUA-NOHbI, KATUOHbI
aMMOHMS 1 MOHbI U3YYEHHbIX MeTannoB, NPUCYTCTBYHOLMNE B BOAHbLIX pacTBOpax HEOpraHMYeCKUX BELLECTB;

NPUMEHATb OCHOBHbIE ONepaLn MbICIUTENBHON AEATENBHOCTU — aHanNu3 U CUHTE3, CpaBHeHME, 0606LLEeHNe,
cucTeMaTtun3aumio, BbiiBNEeHWE NPUYNHHO-CIIEACTBEHHbIX CBSA3EN — AN U3YYeHUsi CBOWCTB BELLECTB U XUMNYECKNX
peakuuin, eCTECTBEHHO-HaY4YHble MeTOAbI MO3HaHWSA — HabnaeHne, nsMepeHne, MoaenMpoBaHue, aKCNepUMEHT
(peanbHbIN N MbICAIEHHbIR).

TEMATUYECKOE NNAHUPOBAHUE
8 KIACC

Ne n/n

Konu4yectBO 4acoB AnekTp
OHHble
(undppo
Bble)
obpaso
MNMpakTnyeckue paboTbl | BaTenb
Hble
pecypc
bl

HaunmeHoBaHue pa3penos n Tem
nporpaMmmbli KoHTponbHble

Bcero
paboTbl

Paszpgen 1. MNepBoHavanbHble XMMUYE€CKUE NOHATUA

1.1

Bubnuo
Teka
Xnmunsa — BaxkHas obnactb LIOK htt
€CTEeCTBO3HaHNA N NPaKTU4ECKON 5 2 ps:/m.e
OeATeNbHOCTN YerioBeka dsoo.ru/
741837
c

1.2

Bubnno
Teka
LIOK htt
BelwlecTtBa n xummnyeckue peakumm 15 1 ps:/m.e
dsoo.ru/
741837
c

WTtoro no pasgeny 20




Paspgen 2. BaxxHenwmne npeacraBuTeNiM HeOpraHM4eCcknx BewecTB

Bosayx. Kucnopog. MNMoHaTtne o6 P
2.1 oKCAnax 6 ps:/m.e

Bopopoga.lMoHsiTne o kncnotax u n A
2.2 consix 8 1 ps:/m.e

Bopa. PactBopbl. [MNoHATne 06

2.3 OCHOBAHMSX 5 1 1 ps:/m.e

OcHoBHbIe Knacchl

24 HeopraHMYecknx coeanHeEHW 1 1 1 psJ/m.e

WToro no pasgeny 30

Paspgen 3. NMepnoanyecknn 3akoH u Nepuogunyeckaa cucrtema xmumm4veckmx anemeHtoB [. U.
MeHpgeneeBa. CTpoeHue atTomoB. Xummu4yeckas cBfAsb. OKMCNMTenbHO-BOCCTaHOBUTENbHbIE peakuumn

lNepuognyecknin 3akoH u

Meprnogunyeckas cuctema v s://m.e
XUMUYeckux anemenTos [. U. ps./m.e
Menpeneesa. CTpoeHune aToma

3.1

Xnmundeckasi cBa3b. LIOK htt
3.2 OxkucnurensHo- 8 1 ps:/m.e
BOCCTaHOBUTENbHbIE peakuun dsoo.ru/

Wtoro no pasgeny 15 ps://m._e

PesepBHoe Bpemsi 3 LIOK htt

dsoo.ru/




7141837

10

OBLUEE KONMMYECTBO YACOB IO
NMPOIrPAMME

68

9 KNNACC

Ne n/n

HanmeHoBaHue pa3genoB n Tem
nporpamMmbl

KonuyectBO 4yacoB

Bcero

KoHTponbHble
paboThbl

MpakTnyeckne
paboTbl

Paspen 1

. BewyectBO 1 XMMUHYeckue peakuuun

1.1

lMoBTOpEHUE 1 yrnybneHve 3HaHWI
OCHOBHbIX pa3fernoB Kypca 8 knacca

1.2

OcHoBHbIE 3aKOHOMEPHOCTU XNMNYECKUX

peakummn

1.3

AneKTponuTyeckas guccoumaums.
Xumnyeckne peakuum B pactTBopax

WTtoro no

pasgeny

17

Pa3pen 2. HemeTtannbl n x coeanHeHus

2.1

O6Las xapakTepucTmka XMMNUYECKMX
anemeHToB VIIA-rpynnbl. ManoreHs!

2.2

O6Lasn xapaKTepucTka XMMUYECKNX
anemeHToB VIA-rpynnel. Cepa n eé
coeaunHeHus

2.3

O6Lwas xapakTepuctmka XMMN4ecknx

anemeHToB VA-rpynnbl. A30T, docdop u ux




coenHeHns

s://m.e
dsoo0.ru
/714126

T

|(.O
[e2]

2.4

O6Las xapakTepuctmka XMMN4YecKnx
anemeHToB IVA-rpynnbl. Yrnepog n KpemMHun
N NX coeauHeHus

Bubnuno
Teka
LIOK htt
s://m.e
dsoo.ru
[7f41a6

T

|OO
[e)]

WTtoro no pasgeny

25

Paspgen 3. Metannbl U UX coeguHeHUsA

3.1

O6Lwme cBoKncTBa MeTarnioB

3.2

BaxHenwmne metannbl U X COEOUHEHUS

16

WTtoro no pasgeny

20

Pasgen 4. Xumusa n okpyxarouwias cpeaa

4.1

BewecTtBa u MaTepuarbl B XXM3HU YenoBeKa

Bubnuno
Teka
LIOK htt
s://m.e
dsoo.ru
[7f41a6

T

|(JO
[e)]

WTtoro no pasgeny

PesepBHoe Bpems

OBLUEE KONMWYECTBO YACOB MO NPOrPAMME

68

NOYPO4YHOE NNAHUPOBAHUE
8 KIIACC

Ne n/n

Tema ypoka

Kon-
BO
yacoB

OaTa
MU3y4veHus

OnekTpoHHbIe undpoBble
obGpasoBarenbHbie
pecypchl

S0 301




Bcero

N ITorCag0®-HSsS I

NS Fro09=2TVOo0RTS

MpeameT xumnn. Ponb XMMUK B KU3HKW YenoBeka. Tena
1 BellecTBa

Bubnnoteka
LIOK https://m.edsoo.ru/ff0d
210c

N ' =W

Mpaktnyeckas patota Ne 1 «[MpaBuna paboTkl B
nabopartopum 1 NpnémMbl obpaLLeHns ¢ nabopaTopHbIM
obopynoBaHueM»

BrubnunoTteka
LIOK https://m.edsoo.ru/ff0d

23dc

BubnuoTteka

qmcmg BellecTBa 1 cmecn. Cnocobbl pa3geneHus 1 LIOK hitps:/m.edsoo.ru/fod §
cmecen 26ca 4
. Bubnunoteka
MpakTnyeckasn pabota Ne 2 «PaszgeneHue cmecen (Ha .
npumepe O4YNCTKN MOBAPEHHOW CONn)» 1 Iél'soc 'é hitps+//m.edsoo.ny/i0d
dusndeckme n Xmummyeckne aBneHns. Xmmmyeckas Bubnuoreka §
: 1 LIOK https://m.edsoo.ru/ff0d
peakums 37fa 6
BubnmnoTteka §
ATOMBI N MONEKyIbl 1 LIOK https://m.edsoo.ru/ff0d 2

2abc

npOCTbIe N CNOXHble BelLlecTBa

Bubnnoteka
LIOK https://m.edsoo.ru/ff0d

2a6¢

Xumunyeckue anemeHTbl. OTHOocUTENbHAA aToMHad
mMacca. 3Hakn (CMMBOJIbI) XMMUYECKNX SNIEMEHTOB

Bubnunoteka
LIOK https://m.edsoo.ru/ff0d

2be8

3aKoH NoCTOSHCTBA COoCcTaBa BellecTB. XUMmnyeckas
dopmyna. OTHocuTEeNbHAs MoreKkynspHasi macca

Bubnnoteka
LIOK https://m.edsoo.ru/ff0d

2eae

- ' W =w N = ' O =w O ' ow




4
Bubnuoteka §
10 MaccoBasi ONa XMMUYECKOro aNieMeHTa B COeAUHEHUM LIOK https://m.edsoo.ru/ff0d | 1
350c 5
Bubnuoteka §
11 BaneHTHOCTb XMMUYECKUX SNEeMEeHTOB LIOK https://m.edsoo.ru/ff0d | 1
323c 6
Bubnnoteka §
12 CoctaBneHne opmyrn rno BaneHTHOCTH LIOK https://m.edsoo.ru/ff0d | 1
3a16 7
Bubnnoteka §
13 ATOMHO-MONEKYNSipHOE y4yeHue LIOK https://m.edsoo.ru/ff0d | 1
2d50 8
§
1
3aKOoH CoxXpaHeHns Macchbl BELLLECTB. XUMUYeckne Bubninoteka 9
14 ' LIOK https://m.edsoo.ru/ff0d
ypaBHeHus 3088 -
— 2
0
Knaccudukaumsa Xummyeckux peakummn (CoeanHeHnst Bubrmoreka S
15 H peaky A ’ LIOK https:/m.edsoo.ru/ffod | 2
pasnoXeHus, 3aMeLleHns, 0bMeHa) 3134 y
M. B. JIoMOHOCOB — y4€HbIN-3HLUMKITIONEeaNCT Bubninoteka
16 . o ' LIOK https://m.edsoo.ru/ff0d
O606LeHne u cuctemaTuU3auust 3HaHUn 40c4
KoHTponbHaa pabota Ne1 no teme «BeliecrtBa n Bubnuoreka
17 - LIOK https://m.edsoo.ru/ff0d
XUMUYECKUE peakLum» 4290
Bubnunoteka §
18 KonuuectBo Bewwectea. Monb. MonsipHast macca LIOK https://m.edsoo.ru/ff0d | 3
5230 6
BbluncneHnnst konnyectea, Macchbl BeLLleCTBa Mo Bubrninoteka S
19 ’ Betl LIOK https://m.edsoo.ru/ff0d | 3
YPaBHEHNSAM XUMUYECKNX peakLnit 5708 7
Kucnopog. Cnocobbl nonyyeHus Kucnopoaa B Bubnnotea S
20 ' LIOK https://m.edsoo.ru/ff0d | 2
nabopaTtopum 1 NPOMBILLNIEHHOCTH. 4973 5
§
dusndeckme N XuMmM4eCcKmne CBOMCTBA K1Copoaa BubnunoTteka g
21 (peakumn okucrneHus, ropeHme). NoHsaTre o6 okcupax. LIOK https://m.edsoo.ru/ff0d | -
[MpumMeHeHne kucnopoaa 4614 >
4
§
2
Boagyx — cmecb rasos. CocrtaB Bo3gyxa. Kucnopog — Bubnmoreka 6
22 : : LIOK https://m.edsoo.ru/ff0d
3NemMeHT 1 npocTtoe Belectso. O30H 4486 -
— 2
7
TennoBown ahEKT XMMNYECKOWN peakLmm, MOHATUE O Bubnunoteka
23 TEPMOXMMUYECKOM YpaBHEHMUM, 3K30- U LIOK https://m.edsoo.ru/ff0d
3HOOTEPMUYECKNX peakLnsix 4790
24 bubnunoteka

Tonnueo (HedTb, yronb U MeTaH). 3arpsi3HeHue

LIOK https://m.edsoo.ru/ff0d




BO3ayxa, crnocobbl ero npeaoTepaLlleHus 4cda
Mpaktudeckas pabota Ne 3 no Teme «[lony4yeHune u Bubnmoreka
25 - 2 LIOK https://m.edsoo.ru/ff0d
cobupaHue kucnopoaa, nsy4eHune ero CBOMCTB» 4262
Booopoa — aneMeHT 1 NpocToe BELLECTBO Bubrnuotexa S
26 H AopoA P t : LIOK https://m.edsoo.ru/ff0d | 2
axoXAeHue B npupoae
4dd0 8
dusmyeckue n xuMmmyeckme CBOMCTBa Bogopoaa Bubnuorea S
27 AopoAa. LIOK https://m.edsoo.ru/ff0d | 2
MpumeHeHne Bogopoaa
4dd0 9
Bubnnoteka
28 lMoHsATME O KNCnoTax u consax LIOK https://m.edsoo.ru/ff0d
50d2
Mpaktudeckas pabota Ne 4 no teme «[lony4yeHue u Bubnmoreka
29 _ . LIOK https://m.edsoo.ru/ff0d
cobuvpaHune Bogopoaa, M3ydeHme ero CBOMCTB» 414
Bbubnunoteka §
30 MonsipHbIi 06BEM rasoB. 3akoH ABoragpo LIOK https://m.edsoo.ru/ff0d | 3
542¢ 8
BbluncneHus obbéma, konnyecTsa BeLL,EeCcTBa rasa no Bubrnotexa
31 ’ . LIOK https://m.edsoo.ru/ff0d
€ro U3BECTHOMY KOJIMYECTBY BELLECTBA UIN OOBEMY 5540
BbluncneHnss o6bEMOB rasoB Mo YpaBHEHUIO peakLnn . S
32 . . LIOK https://m.edsoo.ru/ff0d | 3
Ha OCHOBE 3aKOoHa 0OBEMHbIX OTHOLLEHWIA ra30B 5708 9
§
Bubnnoteka "13
33 dusmyeckme n XMMmM4eckme CBOMCTBa Bodbl LIOK https://m.edsoo.ru/ff0d |
587a 3
2
Bubnunoteka
34 CoctaB ocHoBaHu. [NoHATre 06 nHaukaTopax LIOK https://m.edsoo.ru/ff0d
59e2
Bopa kak pactBopuTenb. HacblweHHbIe u Bubnnoteka §
35 HeHachlILeHHble pacTBopbl. MaccoBasa 4ons BeLectsa LIOK https://m.edsoo.ru/ff0d | 3
B pacTBope 5b40 3
Mpaktudeckas pabota Ne 5 no Teme «[purotoBneHne Bubnnoteka
36 pacTBOPOB C onpeaenéHHon MaccoBOW A0Newn LIOK https://m.edsoo.ru/ff0d
pPacTBOPEHHOIO BELLECTBAY 5eba
Bubnunoteka
37 PelwieHne 3agav LIOK https://m.edsoo.ru/ff0d
4dd0
KoHTponbHasa paboTta Ne2 no teme «Kncnopog Bubninoteka
38 B B ' LIOK https://m.edsoo.ru/ff0d
opopoa. Boga»
6342
Oxkcuabl: cocTas, knaccudmkauusi, HomeHknaTypa Bubnmoreka §
39 Mon t-|e|:w|e OKcv; oB ’ ' LIOK https://m.edsoo.ru/ff0d | 4
y A 664e 0
bubnunoteka §
40 XUMUYECKne CBONCTBA KUCIOTHbIX, OKCUOO0B LIOK https://m.edsoo.ru/ff0d | 4
664e 0




BubnunoTeka §
41 OcHoBaHus: cocTaB, knaccudmkauus, HoMeHKnaTypa LIOK https://m.edsoo.ru/ff0d | 4
67ca 1
BubnunoTeka §
42 XnMunyeckne cBomcTBa OCHOBaHUN LIOK https://m.edsoo.ru/ff0d | 4
67ca 2
§
43 AMOTEPHBbIE OKCUABI N TMOPOKCUAbI 4
3
BubnunoTeka §
44 KucnoTbl: cocTtaB, knaccudumkaums, HoMeHknaTypa LIOK https://m.edsoo.ru/ff0d | 4
fee2 4
BubnunoTeka §
45 Mony4eHune n xummnyeckme CBONCTBAa KUCIOT LIOK https://m.edsoo.ru/ff0d | 4
fee2 5
§
4
Conu (cpegHue): HoMeHKNaTypa, cnocodbl Nony4YeHns Bubnuorea 6
46 PEARVe). ypa, y ' LIOK https:/m.edsoo.ru/00a
XUMUYeCKMe cBoNCTBa -
d9474 4
7
MpakTnueckas pabota Ne 6. PelueHune BrubnunoTteka
47 aKcnepuMeHTanbHbIX 3aga4 no Teme « OCHOBHbIE LIOK https://m.edsoo.ru/00a
Knaccbl HEOpPraHM4YeCKUX COeANHEHNN» d9b7c
eHeTMYeckas cBsA3b Me Knaccamu HeopraHU4eckux Bubnuoteka
48 pvietiiot Hay P LIOK https:/m.eds00.ru/00a
A d9a50
BubnmnoTeka
49 O606LeHme n cuctemaTnsauus 3HaHum LIOK https://m.edsoo.ru/00a
d9cb2
KoHTponbHasa pabota Ne3 no teme "OCHOBHbIE Bubnuoreka
50 - o LIOK https://m.edsoo.ru/00a
Knaccbl HeopraHM4ecknx coeanHeHun
d9ela
MepBble NOMbITKX KNnaccudmkaumm XMMmnM4ecknx Bubnuoteka §
51 P 4 LIOK https://m.edsoo.ru/00a | 4
arnemMeHTOoB. MNoHATKE O rpynnax CXoOHbIX 3NEMEHTOB doffa 9
Mepuoanyecknin 3akoH n MNeprogunyeckas cncrtema Bubnmoteka §
52 LIOK https://m.edsoo.ru/00a | 5
xummyeckux anemenTtoB [1. . MeHpeneesa
da52c 0
BubnunoTteka §
53 Mepwuogabl, rpynnbl, nogrpynmbl LIOK https://m.edsoo.ru/00a | 5
dab2c 1
bubnunoteka §
54 CtpoeHune atomoB. CocTaB aToMHbIX saep. M3oTonbl LIOK https://m.edsoo.ru/00a | 5
da342 2
CTpoeHune 3neKkTpoHHbIX 000noYeKk aTOMOB 311EMEHTOB Bubnmorexa §
55 N LIOK https://m.edsoo.ru/00a | 5
Mepuoanyeckom cuctemol . 1. Mengeneesa
dabbc 3
XapakTepuCcTuka XMMUYECKOro a5ieMeHTa no ero BubnunoTeka
56 nonoxeHuto B MNepnognyeckon cucteme [. . LIOK https://m.edsoo.ru/00a
MeHnpaeneesa da824
57 3HaueHue lNeprnognyeckoro 3akoHa A4nsa pasBuTUs BubnnoTteka §
Hayku v npaktukn. 0. . MeHgeneeB — y4éHbIn, LIOK https://m.edsoo.ru/00a | 5




negaror u rpaxgaHuH da96e 4
OneKTpooTpULAaTENBHOCTL aTOMOB XUMUYECKNX Bubnmoreka S
58 3neMef:TOBp H 1 LIOK https:/m.edso0.ru/00a | 5
daab8 5
BubnuoTteka §
59 MoHHasa xuMmnyeckas cBsisb 1 LIOK https://m.edsoo.ru/00a | 5
dac34 6
Bubnnoteka
60 KoBaneHTHas nonsipHasi XMMmnyeckas CBA3b 1 LIOK https://m.edsoo.ru/00a
daab8
Bubnnoteka
61 KoBaneHTHas HenonspHasi XMMuyeckas CBA3b 1 LIOK https://m.edsoo.ru/00a
daab9
Bubnuoteka §
62 CTteneHb oKkncrneHus 1 LIOK https://m.edsoo.ru/00a | 5
dae28 7
Bbubnunoteka
63 OKMCnMTENBHO-BOCCTAHOBUTENbHLIE peakuum 1 LIOK https://m.edsoo.ru/00a
db076
Bubnnoteka
64 Okuncnutenun n BOCCTaHOBUTENN 1 LIOK https://m.edsoo.ru/00a
db076
Bubnnoteka
65 O606u1eHMe 1 cuctemaTnsauus 3HaHumn 1 LIOK https://m.edsoo.ru/00a
db33c
KoHTponbHasa paboTta Ne4 no teme «CTpoeHune atoma Bubnmoreka
66 X - ’ 1 LIOK https://m.edsoo.ru/00a
MMUYeckasl CBA3b»
db486
Pe3epBHbIlt ypok. O600LEHNE 1 cucTeMaTU3aums Bubnuotea
67 PBHBIN YPOK. t H 1 LIOK https:/m.eds00.ru/00a
3HaHWI
d9ch2
Pe3epBHbIln ypok. O600LEeHNE 1 cucTeMaTu3aums Bubnuoreka
68 N ) 1 LIOK https://m.edsoo.ru/ff0d
3HaHUI
61cb
OBLEE KOJNTMYECTBO YACOB MO NPOIrPAMME 68
9 KINACC
Kon-Bo o
yacoB no
InH
uTe
OneKTpOoHHbIe no
Ne n/n | Tema ypoka Rara ungposbie Ha
M3yyeHusn | ob6pasoBaTesfibHble fa
Bcero pecypchbl VH
¢o
pM
ay
mA
Mepnoanyeckunii 3akoH. Neproanyeckasa cuctema Bubnuotea
1 pvoA - | ‘epnon 1 LIOK https://m.edsoo.ru/
Xummyeckux anemenToB . . Mengeneesa 00adb59e




38KOHOMepHOCTVI B UBMEHEHUN CBOMCTB XMMUNYECKMX

BubnuoTteka

2 ; LIOK https://m.edsoo.ru/
9N1EMEHTOB MEPBbIX TPEX NEPMOaO0B 00adb6b6
Knaccudukaums 1 HOMeHKnaTypa HeopraHu4ecKmnx Bubnuorea
3 BOLIECTE LIOK https://m.edsoo.ru/
- 00adb7e2
Buabl XMMmn4yeckon cBaA3n 1 TUMbl KPUCTANNYECKMX Bubnmoreka
4 eﬂ o P LIOK https:/m.edsoo.ru/
P 00adbac6
KoHTponbHasa pabota Ne1 no teme «[loBTOpEHME 1
5 yrnybneHune 3HaHU OCHOBHbIX pa3ferioB Kypca 8
Knacca»
6 Knaccndmkaums Xmmmyeckmx peakumi no pasnnyHbiv EI,V(I)6I? Eﬁ;‘:‘f/?m edsoo.ru/ | §1
npusHakam. OKMCINTENBHO-BOCCT. peaKkLmm 00adbcb0
Bubnnoteka
7 OKMcnNUTENbHO-BOCCTAaHOBUTENbBHbLIE peakumnn LIOK https://m.edsoo.ru/ | §1
00adcade
IMoHATUE O CKOPOCTU XMMUYECKOW peakuuun. NoHsTHe o Bubnmoreka
8 FTOMOTEHHbIX U feTe OreHHbIX eaKpMﬂxu - LIOK https:/m.edsoo.ru/ | §3
P peaki 00adbe9a
[MoHsTME 0O XMMNYEeCKOM paBHoOBeCUUN. PaKTOpbI, BbubnunoTeka
9 BNUSIOLLME HA CKOPOCTb XMMMUYECKON peakuun n LIOK https://m.edsoo.ru/ | §5
NoSIOXKEHNE XMMNYECKOro paBHOBECUS 00adc28c
Teopusa anekTponuTnyeckon anccoumaunn. CunbHble et
10 U CHAGbIE SHEKTDOMTH ' LIOK https://m.edsoo.ru/ | §6
P 00adcd68
Bubnnoteka
11 MOHHbIE YypaBHEHUSA peakumi LIOK https://m.edsoo.ru/ | §9
00add448
XuMmn4yeckmne cBoOMCTBa KMCHOT M OCHOBaHW B CBETE Bubnmoreka
12 npencTaBneHnini 06 aNeKTPoNUTUYECKor anccoumaumm LIOK https.//m.eds00.ru/
PeR P Avccolmal 00add5d8
XumMmnyeckmne cBOMCTBA COSIEN B CBETE NpeacTaBeHnn Bubnmoreka
13 y LIOK https://m.edsoo.ru/
006 3MeKTPoONNTMYECKON auccoLmauun 00add8b2
BubnmnoTteka
14 MoHsATME o rmaponnse conen LIOK https://m.edsoo.ru/ | §15
00add9d4
BubnmnoTteka
15 O6006LeHne n cuctemaTu3auus 3HaHuUm LIOK https://m.edsoo.ru/
00adddi2
MpakTnyeckasn pabota Ne 1. «PeleHne Bubninoteka
16 JKcnepumMeHTanbHbIX 3a aq-» LLOK htips://m.edsoo.ru/
P A 00addbfa
KoHTponbHas paboTta Ne2 no teme Bubnnoteka
17 «QnekTponuTnyeckasa guccoumaund. Xmmmdeckme LIOK https://m.edsoo.ru/
peakLmu B pactBopax» 00addec0
O6Lasg xapakTepucTuka ranoreHoB. XuMnyeckmne Bubnuorexa §12
18 8 ) LIOK https://m.edsoo.ru/
CBOWCTBa Ha npumMepe xropa -13

00addfe2




BubnuoTteka

Xnopoeogopoa. CongdHasi KuCnoTa, Xmummndeckme ) §14
19 CBOWCTBA, NosiyyeHue, NpuMeHeHne g&ﬁ:}tgj.ﬂm.edsoo.ru/ -15
MpakTnyeckasn pabota Ne 2 no Teme «[lonyyeHne Bubnuorea
20 N . . LIOK https://m.edsoo.ru/
CONSAHOW KUCNOTbI, U3y4eHne eé€ CBONCTBY 00ade348
BblumMcneHnnsa no ypaBHEHUAM XMMNYECKUX PeaKkLmi Bubnmoreka
21 ecnv oauvH mn3 peZ\Fr)eHTOB JaH B U30bITKe Pea LIOK https:/m.edsoo.ru/
00ade488
bubnunoteka
22 OO6uwas xapakrepucTtuka anemeHToB VIA-rpynnbi LIOK https://m.edsoo.ru/ | §17
00adeb4a
AnnoTponHble Mogudukaumm cepbl. HaxoxaeHne Bubnuoteka
23 cepbl U €€ coeanHeHu B npupoge. Xummyeckune LIOK https://m.edsoo.ru/ | §18
CBOWNCTBA cepbl 00adeb4a
CepoBogopog, CTpoeHune, hmsmyeckne n xummnyeckme .
24 - ’ ’ LIOK https://m.edsoo.ru/ | §19
CBOWCTBa 00ade802
o5 Okcunabl cepbl. CepHas kucrnota, usnyeckune m E'.Ig? Et?;il'(;m eds00.1u/ §20
XUMUYECKME CBONCTBA, MPUMEHEHME OOadea28- * . -21
XnMudeckne peakumm, nexatime B OCHOBE EuGrvoTexa
NPOMBILLUIIEHHOrO cnocoba Nony4eHnst CepHoON )
26 KMCROTbl. XMMUYEecKoe 3arpsa3HeHne OKpyKatoLen I&% Iég(t:tsr?/ /m.edso0.ru/
cpeabl CoeguHEHUAMU Cepbl ===
BbluncneHne maccoBon JoNu BeIXOA4a NpoayKTa Bubnuoreka
27 LIOK https://m.edsoo.ru/
peakym 00adec8a
O6was xapaktepucTtuka anemeHToB VA-rpynnbl. A3oT, Bbubnunoteka
28 pacnpocTpaHeHue B npupoae, ousndeckue n LIOK https://m.edsoo.ru/ | §23
XUMUYECKME CBONCTBA 00adeeab
AMMUMak, ero pmsmnyeckme n XMMmnyeckme CBonMCcTea Bubnuorea
29 nonyqel-;vle 1 NDUMEHEHNE ’ LIOK https://m.edsoo.ru/ | §24
00adf004
MpakTnyeckas pabota Ne 3 no teme «[lMonyyeHne Bubnuoreka
30 P P R y LIOK https://m.edsoo.ru/
aMmMmaka, U3yyeHue ero CBOMCTB» 00adf180
A30THas kucnota, eé husndeckme nu Xmummyeckmne Bubrnuorexa
31 cBOMCTRA ’ LIOK https://m.edsoo.ru/ | §27
00adf306
Mcnonb3oBaHue HUTPATOB U COMEN aMMOHMS B EuGrvoTexa
32 KauyeCcTBe MUHeparbHbIX y,El,OﬁpeHI/IVI. Xumundeckoe LIOK https://m.edso0.ru/
3arpsi3HeHne oKpyXaroLen cpeabl CoeAMHEHNSIMM 00adf518
asoTa —
BubnmnoTteka
33 docoop. Okeung docdopa (V) n docdopHada kucnora, LIOK https://m.edsoo.ru/ §29
dm3nyecKne n Xmmmyeckme CBONMCTBa, NonyyYeHne S : -30
y 00adf68a
Mcnonb3oBaHue dpocaToB B KAa4eCTBE MUHEPASbHbIX bubnunoteka
34 yaobpeHuni. 3arpssHeHne NpupogHON cpeapl LIOK https://m.edsoo.ru/
doccatamm 00adfc20
35 Yrnepoga, pacnpocTpaHeHue B npupoge, dmsmyeckme BEuGnnoTeka §31
N XMMUYECKMNE CBOICTBA -32

LIOK https://m.edsoo.ru/




00adfd9c

Okecngpl yrnepoga, nx (bI/ISI/IquKI/Ie N XmuMmn4eckme

BubnuoTteka

§33

36 cBoncTBa. Jkornorunyeckue npobnemsl, cBA3aHHbIE C LIOK https://m.edsoo.ru/ 34
okcugom yrnepoga (1V) 00adfebe
bubnunoteka
37 YronbHas KucroTa u eé conu LIOK https://m.edsoo.ru/ | §35
00ae006¢
Mpaktnyeckas pabota Ne 4 no Teme "MonyyeHne Bubnnoteka
38 yrnekucnoro rasa. KadectBeHHas peakuus Ha LIOK https://m.edsoo.ru/
kapboHaT-noH" 00ae027e
lMepBOHa4YarnbHbIe NOHATUS 06 OpraHNYecKMX Bubnuotea
39 BellecTBax Kak 0 coeduHeHUsax yrnepoga LIOK hitps//m.edsoo.ru/
00ae054e
bubnunoteka §37
40 KpemHuin 1 ero coeanHeHns LIOK https://m.edsoo.ru/ 38
00ae080a
Mpaktuyeckas paborta Ne 5. PelueHune Bbubnunoteka
41 9KCMePUMEHTanbHbIX 3aga4v No Teme «BaxxHenwmne LIOK https://m.edsoo.ru/
HeMeTannbl U UX COeANHEHUNAY 00ae0bf2
KoHTponbHasa pabota Ne3 no teme «BaxHenLume et
42 HemeTannbl U X coeauHeHnsa» LIOK hitps://m.cdsoo.ru/
00ae0eil8
OO6was xapakTepucTiKa XMMNYECKNX 3NTEMEHTOB — EUG
MeTannoB. MeTannuyeckas cBs3b U MeTannuyeckas vonmoreka §39
43 : . . LIOK https://m.edsoo.ru/
Kpuctannuyeckas peléTka. Pusnyeckne cBOMCTBa -40
00ae103e
MeTannos
44 Xnmundeckne CBOMCTBa MeTasnsoB. EI,MO6I? m;z'_(;m edsoo.ru/ | §41
ONEeKTPOXMMUYECKNIA PSS HanpsiKeHUn meTannoB 00ae1156
O6wwe cnocoObbl Nony4veHns metannos. Cnnasbl. Bubnnoteka
45 BbluncneHnst no ypaBHEHNAM XMMUYECKUX peakLnii, LIOK https://m.edsoo.ru/ | §42
€CNN OOWH U3 peareHTOB COAEPXKNT NpUMeCH 00ae1156
Bubnunoteka
46 [MoHsTME O KOPPO3UM MEeTanoB LIOK https://m.edsoo.ru/
00ae1278
Bubnunoteka
47 LLlenoyHble meTannbl LIOK https://m.edsoo.ru/ | §43
00ae14b2
BubnmnoTteka
48 Okecnapl 1 rMapokcmuapl HaTpUsa U Kanus LIOK https://m.edsoo.ru/ | §43
00ae14b2
BubnnoTteka
49 LLleno4yHo3emenbHble MeTanmnbl — KanbLWn U MarHun LIOK https://m.edsoo.ru/ | §44
00ae15e8
Bubnunoteka
50 BaxkHewnlune coeguHeHust KanbLms LIOK https://m.edsoo.ru/ | §45
00ae15e8
51 O60o6uieHme n cuctemaTusauus 3HaHuUmn
bubnunoteka
52 XKécTkocTb BOAbI M CNOCOOLI €€ yCTpaHeHus LIOK https://m.edsoo.ru/ | §45

002e1886




Mpaktuyeckasa pabdota Ne 6 no Teme "YKEcTkocTb BOAbI

BubnuoTteka

53 N " 1 LIOK https://m.edsoo.ru/
N MeToapbl €€ yCTpaHeHus 00aeaes
Bubnnoteka
54 AnOMUHMIA 1 LIOK https://m.edsoo.ru/ | §46
00aeicb4
bubnunoteka
55 AM@OTepPHbIE CBOMCTBA OKCMAA M rMapokcmaa 1 LIOK https://m.edsoo.ru/ | §47
00aelcb4
bubnunoteka
56 XKeneso 1 LIOK https://m.edsoo.ru/ | §48
00ae1d86
Bubnnoteka
57 Okenabl, rugpokenapl n conu xenesa (l1) n xenesa () 1 LIOK https://m.edsoo.ru/ | §49
00ae35e6
58 O606LeHMe 1 cuctemaTnsauus 3HaHuUm 1
MpakTnyeckas pabota Ne 7. PelueHne Bubnnoteka
59 9KCMePUMEHTanbHbIX 3aga4v No Teme «BaxxHenwmne 1 LIOK https://m.edsoo.ru/
MeTanmnbl U UX COeaNHEHNA» 00ae3de8
BbluncneHnsi no ypaBHEHNAM XUMUYECKNX pPeakLnii,
€CNn OfVH U3 peareHToB AaH B N30bLITKE UK .
60 A P A v 1 LIOK https://m.eds00.ru/
COAEPXMUT NpuMecHn. BblumcneHus maccoBoi 4onu 00ae1750
BbIXO[a NpoayKTa peakuun —
61 O606LeHne u cuctemaTu3auust 3HaHUn 1
62 KoHTponbHaa pabota Ne4 no teme «BaxHenwme 1
MeTansbl U UX COEANHEHNS»
BeulecTtBa n maTtepmanbl B NOBCEOHEBHOW XU3HU Bubnuoreka
63 YenoBeKa 1 LIOK https://m.edsoo.ru/
002e3f50
Bbubnunoteka
64 XrMnyeckoe 3arpsi3HeHE OKpyXKatoLlen cpebl 1 LIOK https://m.edsoo.ru/
00ae4270
Bbubnunoteka
65 Ponb xumMnm B peLueHmmn akonornyeckmx npobnem 1 LIOK https://m.edsoo.ru/
00ae4270
PesepBHbin ypok. O606LueHme 1 cuctematusauus Bubnmoreka
66 N ) 1 LIOK https://m.edsoo.ru/
3HaHUI
00ae0d0a
Pe3epBHbIn ypok. O600LLEHNE 1 cucTeMaTU3aums Bubnuoreka
67 SHAHI ) 1 LIOK https://m.edsoo.ru/
00adb33c
Pe3epBHbI ypok. O600LeHNE 1 cucTeMaTu3aums Bubnmoteka
68 ) 1 LIOK https://m.edsoo.ru/

3HaHWUN

00ad9cb2

OBLUEE KONWYECTBO YACOB MO NPOrrPAMME

68

YYEBHO-METOAMYECKOE OBECIMNEYEHMUE OBPA30OBATEJIbHOIO NMPOLIECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAIbI ANA YYHEHUKA

* Xumus, 8 knacc/ Pygautuc I'.E., Penbamar O.I7., AkumoHepHoe obuiecTBo «M3naTenscTBo «lpocBeLleHne»
* Xumus, 9 knacc/ Pyasutuc I.E., Penbaman ®.I., AkumnoHepHoe obuwectBo «M3patenbcTtBo «lpocseLueHmne»




METOAOUYECKUE MATEPUAIDbI ANA YYUTENA

Xumus : ypoku B 8 krnacce : nocobue ans yuntens /H. H. Mapa
Xnmums. Ypoku B 9 knacce : nocobue ana yuntens /H. H. Mapa

LNPPOBbLIE OBEPA3OBATEJIbHbLIE PECYPCbI U PECYPCbl CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
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