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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (emepanbHON
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH cTparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYYarOIIUXCS CpPEIACTBAMHU YUEOHOTO TIpEIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpXKAHME, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHJYEMYIO MOCIEeI0BATEIHbHOCTD
M3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH Y9eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeAessieT BO3MOKHOCTH TIpeaMeTa s
peanu3anu TpeOOBaHUI K pe3ybTaTaM OCBOEHUsSI OCHOBHOW 00pa30BaTEIbHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TAKKE TPEOOBaHU K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJei W3y4eHUs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusl.

3HaHWe XUMUH CITY)KHT OCHOBOW JUTsi POPMUPOBAHHSI MHPOBO33PEHHSI 00YUJarOIIErocs, ero
MIPEJCTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
pemeHust TI00anbHBIX MpoOJIeM  YCTOMYMBOTO pPa3BUTUS 4YEJIOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, TPOOIIEM 3/JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBbI JUYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaroumuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KaK B IIOBCEJIHEBHONW JKM3HM, TaKk U B
po(hecCUOHAIBHON AEATEIIBHOCTH;

3HaKOMHUT €O CHeUU(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO NPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSAM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4EHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS IeJarornyeckd afanTHPOBAHHBIM OTPaKEHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OpPraHNYeCKON XUMUH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 10 MPUHLUIYY IOCJIEAOBATEIbLHOIO PAa3BUTHUS 3HAHUH HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KAK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHMSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMy,
BBITIONTHAS (DYHKIMU OOBSICHEHUS M TPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEU
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTUKE €€ CHCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUU TPOUCXOIUT POPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M MX MPUMEHEHMH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpPaBJICHHOCTb OOYyYeHHMs Ha CUCTEMaTH4ecKoe IpuoOliieHue oOydaromuxces K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, UCHOJb3YS 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, IMPUMEHATh MX IpPU pELIeHUH MpolieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKH SKOJIOTUYECKH 1I€71€CO00pa3HOro MOBEJICHHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IIEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OO11iee YMCIIO YacoB, OTBEACHHBIX I M3YYCHHS XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).

®opmMbI yueTa padoueii nporpaMMbl BOCIUTAHUS B padoueii mporpamMmme
1o XUMHH
Pabouas nmporpamma Boctmtanus MKOY «Kocopxanckas COILL um. I'epost CoBeTckoro
Corosa H.M. KoHnonenkoBa» peain3yercs uepe3 MCIOIb30BAHNE BOCIHUTATEIBHOTO MOTEHIIMAa
YPOKOB XHUMHH. JTa pPaboTa OCYIIECTBISETCS B CICIYIOMHUX popMax:
« moOyxaeHne oOydJarommxcs coOMoAaTh Ha YpOKe OOIICNPHHATHIE HOPMBI IOBEACHUS,

MpaBWwia OOMICHHS CO CTapmMU (IEJaroTMIecKUMU  pabOTHUKAMHU) W CBEPCTHHKAMU
(oOyuaromumMucs ), IPUHIKIB y4eOHOM JUCIMIUIMHBI U CAMOOPTaHU3AIINH;

* MPUBJICUYCHHE BHUMAHUS OOYYAIOMIMXCS K I[IEHHOCTHOMY AacCHeKTy H3ydaeMbIX Ha ypoKax
MpEeAMETOB,  SIBIIEHUH, COOBITHMI  dYepe3: JEMOHCTpAIMI0  OO0YyJaromuMcs  MPUMEPOB
OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEJICHUS, MIPOSIBIICHUS YEJIOBEKOJTFOOMSI u
n00pOCEPIEYHOCTH; OOpallleHre BHUMAHUS HAa HPABCTBEHHBIC ACTEKThI HAYYHBIX OTKPBITHH,
KOTOPBIE M3YYArOTCS B JAHHBIM MOMEHT Ha YPOKE; Ha SIPKUX JESITeNed KyIbTypbl, YYCHBIX,
TIOJIMTUKOB, CBSI3AHHBIX C U3y4Ya€MbIMU B JIAaHHBI MOMEHT T€MaMH, Ha TOT BKJIa/, KOTOPbIH OHU
BHECJIM B Pa3BUTHE HAIICH CTpaHbl M MUPA, HA JOCTOWHBIC TIOIpayKaHUs IPUMEPHI MX JKU3HU, Ha
MOTHBBI WX TIOCTYIIKOB; WCIIOJIb30BaHHE HA YpOKax HMH(POPMAIMH, 3aTParuBaromlel Ba)KHBIC
coIMabHbIEC, HPAaBCTBEHHBIC, ITHUYECKUE BOTIPOCHI;

* HCTOJIb30BaHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH CoOAepKaHus y4eOHOTO Mpeamera Jyist
dbopMupoBaHHsl y OOy4alOHIMXCS POCCUHCKUX TPAAUIMOHHBIX JYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX IIEHHOCTEH uepe3 MOoJI00p COOTBETCTBYIOIIMX TEKCTOB JUISI UTEHHS,
MPOOJIEMHBIX CUTYAITUH JJI1 0OCYXICHUS B KJIacce;

* WHULUUPOBAHHWE OOCYXJEHUN, BBICKa3bIBAaHHM CBOEro0 MHEHHS, BBIPAOOTKH CBOETO
JUYHOCTHOTO OTHOIICHMSI K U3y4aeMbIM COOBITHSM, JIUIIAM;

* BKJIIOYEHHE B YPOK HIPOBBIX MpPOLEAYp, KOTOpbIE MOMOTalT MOJAEpPKaTb MOTHUBALIMIO
oOyuaronuxcs K NOJy4eHHUIO 3HaHUN, HAJIaXKUBAHUIO TO3UTUBHBIX MEKIUYHOCTHBIX OTHOILICHUI
B KJIacce, OMOTal0T YCTAaHOBJICHUIO TOOpOXkKenaTeabHOU aTMochepsl BO BpeMsl ypoKa;

* MPUMEHEHHE Ha YpOKE HMHTEPAKTHUBHBIX (HOpPM pabOThI, CTUMYIUPYIOLUIUX [TO3HABATEIBHYIO
MOTHBAIUIO 00yYarOIINXCS;

* MPUMEHEHHE IPYNIOBON PadOTHl WM PabOTHlI B Mapax, KOTOPBIE CIIOCOOCTBYIOT Pa3BUTHUIO
HABBIKOB KOMaH/IHOM pabOThI U B3aMMOJECHCTBUIO C APYTUMU O0YyUaIOITUMUCS;

* BBIOOp W HUCHOJB30BAaHHE HA YPOKAaX METOJOB, METOJMWK, OKa3bIBAIOLIUX BOCIHUTATEIHLHOE
BO3JICHCTBUE HA JMYHOCTH B COOTBETCTBHM C BOCIIMTATEIbHBIM HIEATIOM, LENbI0 M 33Ja4yaMu
BOCITUTAHMS;

* MHULUUPOBAHHE U TOJJIEP’KKA HCCIEAOBATEIbCKON IESITENbHOCTH IIKOJIBHUKOB B (hopme
BKJIIOUEHHE B YPOK pAa3IHYHBIX HCCIENIOBATENIbCKUX 3aJaHUN, YTO JaeT BO3MOXKHOCTb
oOyyaronmcsi MPUOOPECTH HABBIKM CaMOCTOSTENIBHOTO PEIICHUs TEOPETUYECKOW MpOoOIeMBbl,
TeHepUPOBAaHUS U O(POPMIIEHUSI COOCTBEHHBIX THUIOTE3, YBAKUTEIHHOTO OTHOIICHUS K UYXKUM
uJesiM, MyOJMYHOTO BBICTYIICHHUS, apTyMEHTUPOBAHUS U OTCTaWBAHUS CBOCH TOUKU 3pEHHUS;

* YCTaHOBJIEHHE YBAXKUTENBHBIX, JIOBEPUTEIBbHBIX, HE(POPMAIBHBIX OTHOUICHUH MEXIY
YUUTENIEM U yYeHUKaMU, CO3/IaHre Ha YPOKax SMOIIMOHATILHO-KOM(POPTHOM CPeIbl.



COJAEPKAHUE OBYYEHMUSA
(mpakTHYecKasi YaCTh Y4€OHOT0 COIePKAHUS MPeIMETa yCHIIeHA
MaTepraJlbHOTeXHUYeCKoH 0a30ii neHTpa «Touka pocTay» , HCHOIb3YEMOIO I pealu3aluu
00pa3oBaTeNbHBIX IPOrPaMM B paMKax MPENoJaBaHusl XUMUH )

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperarHoe cocrosinue BemiecTtB. [lonstue o
METOJIaX MO3HaHUs B XuMuH. UucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocTeie U coXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BameHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J0JIsI XMMHYECKOT'O DJIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monbs. MonsipHas macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel mo opMysiaM XUMHUUECKHX COCTMHEHUH.

@uU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiraccudukamuss XUMUIECKUX peaKIui
(coenuHeHws, pa3IoKEeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBHIaMu palbOThl B JIAOOpaTOpHH M MpUEMaMu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAaHHMEM, M3yUYE€HHWE W ONMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NUYECKUX (TIaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KUTIEHHE W KOHJCHCAIUs BOJbBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOM) SIBICHUM, HaOIIOACHIE
W ONHWCAaHWE TIPU3HAKOB TMPOTEKAHWUsS XHMMHUYECKHX peakmuil (pa3jokeHWe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pasiokenue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3aUMOJICHCTBHE >kele3a ¢ pacTBopoM coiu menu (II), m3ydenme crocoGoB
paszeneHuss CMecei: ¢ TOMOIIbI MarHuTa, (QWIBTPOBAHHWE, BBIIAPUBAHUE, TUCTUIUIALINS,
xpoMarorpadusi, TPOBEJACHHE OYMCTKH TIOBApCHHOW COJIM, HAOJIOJCHHE U OIMCaHue
pE3yNbTAaTOB MPOBEACHHUS OIbITAa, HILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHs] MacChl, CO3/aHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BakHeiilue npeacTaBuTe M HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxosxxnenue kuciopoja B npupoje, pu3ndeckue 1 XMMHUECKHE CBOMCTBA (PeaKlMi TOPEHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHsS KHUCIOpoAa B Jabopartopuu u
MpoMBIIIIeHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — asioTpomHas MoaudUKaus
KHCIJIOpO/Ia.

TemmoBoit 3¢hdekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YpaBHEHHs, O5K30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIuMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MApHUKOBOTO 3 QeKTa, pa3pylIeHne 030HOBOTO CIOS.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokieHue BoopojJa B MPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MoyueHus. KuciaoTe! u conu.

MonspHblii 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.



®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopel. Haceluennsie u
HEHaCBILEHHbIE pacTBOpbl. PacTBOpHMOCTH BewiecTB B BoJe. MaccoBas J0Js BEIECTBAa B
pactBope. XuMHueckue cBoiicTBa Boabl. OcHOBaHuUA. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJIbI B IpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OXpaHa W OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranwdeckux coeaumHeHnid. Okcunpl. Kimaccudukamus OKCHIOB:
coyeoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpasyromue. HomeHknarypa
oKkcu10B. DU3NUECKHE U XMMHUECKHE CBOMCTBa OKcUI0B. [lomyueHne okCuioB.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanmii. Pu3HYEeCKHME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa xucinor. @u3ndeckre U XUMHUYECKHE
cBoiicTBa kuciaoT. P akruBHoctu metaiuioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenxknarypa coneil. ®@usznueckue U XUMU4eckue cBoicTBa coseil. [lomyueHue
COJIEH.

I'enetrnueckas cBsA3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIENIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOIydeHue, cOOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJeHHE B3aMMOJEWCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3lilaMu OKCHJOB U OIMCAaHUE HUX CBOMCTB, MOJydeHHE, cOOHpaHue, paclo3HaBaHUE U
M3y4eHUEe CBOWCTB BOJOopoAa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcumom memu (II)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOMIOICHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Mousb, UccnenoBaHuEe OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C PAa3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BEUIECTBA,
B3aMMO/JICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajblieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIENOBaHHEe OOpa3lO0B HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IeHNe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiictBust okcuna menu (II) ¢ pacTtBopom cepHON KHUCIOTBHI, KHUCIOT C METajUIaMHu,
peakuuii HeWTpaau3aluM, I[OJYyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMUI, BBITECHEHHE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COCTUHEHUID.

IMepuonuyeckuii 3akoH u Ilepmoanyveckass cucrema xummu4deckux jiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMUKA XUMHYECKUX dleMeHToB. [loHstHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuommueckas cucrema XuMuueckux oanemeHtos J[. M.
MenneneeBa. KopoTkomepuonnas W JuiMHHONepuoaHas ¢opmbl I[leproanueckoil cucTeMbl
xumuyeckux ovieMeHToB JI. M. MenneneeBa. llepuonsr u rpymnmel. Dusnyeckuii CMBbICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snuep. M3orombsl. OnextpoHsl. CrpoeHue
ANIEKTPOHHBIX 000JI0UYEK aTOMOB MepBbIX 20 XUMUUECKUX 3IeMEeHTOB [leproanyeckoil cucTeMbl
J. WN. MengeneeBa. XapakTEpUCTUKa XHMHYECKOTO 3JEMEHTA IO €ro IOJIO)KEHHIO B
ITepunoanueckoii cucreme . M. Menzeneesa.



3aKOHOMEPHOCTH U3MEHEHHUSI PaJInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METALTUYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIaM U MEPUOJAM.

3nauenue Ilepuonnueckoro 3akoHa u Ileproanyeckoit CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. J[. M. MennaeneeB — yd€HbIN U IpaKJaHUH.

Xumudeckas CBSI3b. KoBanenrtnas (monstpHast u HETOJISIpHAST) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMHYECKUX 371eMeHTOB. MloHHAas! CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHCIICHUS U BOCCTAHOBJICHUSI. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii sIkcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEILHBIX PEaKIIUi (TOpEHUE, PEaKIIUU Pa3I0KeHHs, COCTMHEHNS).

Meostcnpeomemmnwie ceasu

Peanuzarust MexXIpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTFOIITAXCSI CACTEMHBIMH JIJTs1 OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAyYHBIC TOHSATHS: HAay4YHBIM (paKT, TUMOTE3a, TEOpHUs, 3aKOH,
aHaiuM3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusmka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHUJ, HW30TOIIBI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUYECKUIN 3apsii, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHe BETUYMHBI, €JUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpocdepa, MUHEpasbl, TOPHBIC TOPOJABI, TIOJIE3HBIC
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUuMHYeCcKasi peakiusi

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux d3nemeHtos [l .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanueckoii cucteMe U CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUJIBI XUMHYECKOW CBs3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBHUCHUMOCTh CBOMCTB BELIECTBA OT THIMA KPHUCTANIMYECKOW PEHmETKH W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIINXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukarus XMMUYECKUX pEakIUil MO pa3lIWYHBIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMmIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAOTEPMHUUYECKHE PEAKIINHU, TEPMOXUMUYECKHUE YPABHEHUSI.

[Tonsitne o ckopoctu xumMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTepOoreHHbIX peakuusax. [loHarue o
karanuze. [loHsATHe O XuUMHUUYeCKOM paBHOBecHHM. @DaKTOphl, BIMSIONIME HA CKOPOCTh
XUMHUYECKON PEaKLUU U MOJI0KEHUE XUMHUECKOTO PaBHOBECHSI.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHH OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEINEKTpoauThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YcioBHUS NMPOTEKAaHUs PEaKLMi MOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMUYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECCa AUCCOLMALNN
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3lokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBogopod. ComsiHas — KHCIIOTa, XUMHUYECKHE CBOWCTBA, TOJyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OO6mras xapaktepuctuka 3nemMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA IPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHHMH B MpUpoAE. XHUMHMUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH cpenbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble CTENEeHM OKHCICHUsA. A30T, paclpoCTpaHEHHE B MpuUpoje, (HU3UYECKUue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHHMs. A30THas KUCJIOTa, €€ IMOJIy4EHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIIECH Cpelibl COSAMHCHUSMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, dpuznyeckne nu xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. lcnonbp3zoBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OOmass xapakrepuctuka 3j1eMeHTOB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3MUecKue U XUMUIecKrue cBoiicTBa. Ancopbuus. KpyroBopoT yriepoaa B nmpupoze.
Oxcuppl yriaepoaa, ux pU3NYECKUE U XMMUYECKHE CBONCTBA, JEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIy4eHUE W MPUMEHEHHE. DKOJIOTUICCKUE TPOOJIEMBbI, CBsI3aHHBIC ¢ OKcuaoM yriepoaa (IV),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEUIECTBAX KaK O COEAUHEHMSIX yriepoia
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmwue mnpexacraBieHus o6 okcume kpemuus (IV) u
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCII0JIb30BAHME BUJIEOMATEPHANIOB), O3HAKOMIJICHHE C OO0pa3lamMH XJIOPHUIOB (TaJOT€HUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHON KUCIOTHI, M3y4eHHE XUMHUYECKUX CBOMCTB pa30aBlIEeHHON cepHOU
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHAEOMATEPUANIOB), 00pa3iaMu a30THBIX U GOCPOPHBIX YIOOPEHUI,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHME BUAEOMATEPHUATIOB), M3yUYE€HUE MOJeNeill KpPUCTAIMUECKUX DPEHIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO rasa, MpOBEJCHHE KAaueCTBEHHBIX peaklui Ha KapOoHAT u
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M UX COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psll HaNpsHKEeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKUE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
UX TIPUMEHEHUE B OBITY ¥ TPOMBIIIUICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsI U Kanud. [IpuMmeneHune
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. OU3nyeckue U XMMUYECKHE CBOMCTBA MarHusl W KaJblus. BakHeulme coeauHeHHs
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
amrOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCHIA M TUIPOKCHIA AITFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (II) u sxemeza (III), mx cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCUAA KaJblUsl U HATPUS C BOJOHM (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajblHs, alFOMUHUA, IIUHKa, xerne3a (II) u sxenesa
(I11), memu (I1), HaGmroeHNE W OMKMCAHUE MPOIIECCOB OKPAIIMBAHMS TJIAMEHH MOHAMHU HATpPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHUS U THIPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKOe 3arpsi3HEHHE OKpYyKarolel cpebl (MpenenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mesicnpeomemmnnie ceasu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE MOHATHSA: HAYYHBIM (pakT, TUmore3a, 3aKOH, Teopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusuka: Marepus, aroM, O3JEKTPOH, INPOTOH, HEWUTPOH, HWOH, HYKIUJ, H30TOIIBI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, PpPacTBOPHMOCTb, KpPUCTAJUTMYECKass pEHmETKa, CIUIaBbl, (U3MYECKHEe BEIUYMHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIE TMOPOJIBI, TOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMH B OOIIECTBE MpPaBWJIAMH ¥ HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JESITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMAIUel O MEepPeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPE/CTABICHUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHOMCCIIEIOBATEIICKOW, TBOPYECKOW W JPYIMX BHIAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBITIOJTHCHUN XUMHYECKHX OKCHEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YY4ETOM OCO3HAHUS MOCIIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHs MPUPOJBI, B3aUMOCBS3SX 4YEJIOBEKa C MPUPOAHOM Cpeloil, 0 posu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMUMbIe Ul OOBSCHEHHsS HAOIIOIAeMbIX IPOLIECCOB U SIBICHUIA, [MO3HABATEIBHOM,
UH()OPMALIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 JKW3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHMS:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHusl € Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUIl OE30MaCHOTO MOBEJAEHMSI IPU paboTe C BEIIECTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOi, JUIsl TOBBIIIECHUS] YPOBHS 3KOJIOT HUECKON
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBIAEISAIOT 3HAYMMbIE A (OPMUPOBAHUSA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OpPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHUIO YU€OHOM J1eATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHAYKTUBHBIC, 1eyKTUBHEIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEoOpa3oBBIBATh IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCH B KAayeCTBE MHCTPYMEHTa IMO3HAHHUSA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MpPOIecca, CAaMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIUIO PA3INIHBIX BUJOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3IMYHbIE METOJIBI M 3aIPOCHI IPU MOUCKE U 0TOOpe HHPOPMAIINU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOTO WCIIOIH30BAHUS Pa3TMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3HPOBATH B Ipollecce y4eOHOW W WMCCIenoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJe auayiora W (W) JOHUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaThb MPE3CHTALMI0 PEe3YJAbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH NpPU PELICHHH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WJIM KOPPEKTUPOBATh MPEAJIOKEHHBIM aITOPUTM JEHCTBUHN Npu
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCIO0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCIIOBUH 3aJJaHHM.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOyJaromuMHCs Hay4YHble 3HAaHUS, YMEHHUS W CIOCOOBI JeHCTBUH, cnenuduyeckue s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy oOyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAs aTOMHAs M MOJIEKYJIsIpHas macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKkIHii: peakiuy COSANHEHNs, PEAKIINHN PA3JIOKEHUS, PEAKIIUN 3aMEIIECHUsI, PEaKIIHI
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBSI3b, MOHHAS CBs3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY [UII COCTaBJICHHS (OPMYNl BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTIpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHA XUMHYECKOH CBS3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuUCTEME, 3aKOHOB COXPAHEHUsI MAacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs], 3aKOHAa ABOTraapo;

ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoarpynna (b-rpymma)», manble U GoJiblIME NEPUOABI, COOTHOCHUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue uxX Mo dEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEHIECTB PAa3IMYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE TMPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl U3YYEHUsS CBOMCTB BEIIECTB M XMMHYECKHUX pPEaKILIHM,
€CTECTBEHHO-HAyYHblE  METOJbl  IO3HAHUS  —  HAONIOJICHHE,  U3MEpPEHHE,
MOJEIUPOBAHNUE, SKCIIEPUMEHT (PEeasIbHbII U MBICIIEHHBIN);

ClIeIOBaTh IMpaBWJIAM TIOJB30BAHUS XHUMHYECKOW TIMOCYIOoM W  J1ab0paTopHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHHUIO JJA00OPATOPHBIX XUMHYECKHUX OIBITOB MO MOJTYYCHHUIO
U COOMpPaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA W KHUCIOPOAA), MPUTOTOBIICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C TIOMOIIbIO MHAUKATOPOB (JIakmMyc, peHodTanenH, METUIOPAHK U IPYTHE).
NMPOBOJAUTH ONBITHI, ¢ HCIOJIb30BAHHEM AHAJIOTOBOI0 J1a00PATOPHOT0
o0opynoBanus u Hu(ppoBoro odopyroBanus (ueHtp «Touka pocray).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHH: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTHOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XUMUdecKas
CBSI3b, TEIIOBOM PQEKT peakiuu, MOjb, MOJSPHBI 00BEM, PacTBOp, AJIEKTPOIUTHL,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIUs, peakUud HOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJIOTPOINHUs, aM(pOTEPHOCTh, XUMHUYECKas CBS3b
(KoBajieHTHAsi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKkluu, IMpeleibHO JOMyCTHMas
koHuenrpamus [1/IK Bemecta;

WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHUYECKHUX MOHATUH U MPUMEHSTH 3TU
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUUYECKUX PEAKIIHII;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JIIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAenEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢GopMynam, BUJI XUMUYECKOHN CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTajinyeckas) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOAHBIX PACTBOpPaX HEOPraHMYECKUX COEIAWHEHUH, THUII
KPUCTAJITINYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuoanueckoro 3akona /[. 1. MenaeneeBa u A€MOHCTPUPOBATH
€ro NOHMMAaHME: OMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ileproanueckoit
CHCTEMBbl XMMMYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHS «rjaBHas mnoiarpynmna (A-
rpynna)» M «mnobouyHass mnoxarpynna (b-rpymma)», Mmanble W GonbLIME MEPHUOJBI,
COOTHOCUTb 0003HaueHMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuie, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsia sijipa, o0Iee YUCIo MEKTPOHOB U PACHPEeNICHHE UX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U HX



COCJMHEHUH B Mpejieiax MajblX MEepUOJOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTBI, HEOPraHUUECKUE BEIIECTBA, XMMHUYECKHE
peakuuu (M0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKUUHU BEIIECTB, MO TEIJIOBOMY
3pPexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHS] XUMUYECKHUX SJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) OOUME M cHenu(pUYIecCKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOJATBEPXK/Iasi OMMCAHNE TPUMEPAMHU MOJICKYISIPHBIX U
MOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS pPEeaKIuii,
MOJTBEPXKAIONINX CYIIECTBOBAHNE TEHETHYECKOW CBS3M MEXAY BEIIECTBAMHU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH IOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHYSCKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (opMylie COeJMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHHIO XUMHUYECKON peaKIii;

coONMOaTh TpaBHWJA IIOJI30BAHMS XHUMHYECKOHW TIOCYHOH ©  JabopaTOpHBIM
o0opynoBaHHEeM, a Takke MpaBuia oOpallleHus C BelleCTBaMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBITIOJHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OTMBITOB MO MOJYyYEHHUIO
1 cOOMpPaHUIO Ta3000pa3HbIX BEIIECTB (aAMMHAKa U YIJIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TMOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lIMYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cynab(daT-, THIPOKCHI-UOHBI, KAaTHOHbBI aMMOHMS M HOHBI H3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEILECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENILHON NEATEIbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHHE, 0000IIeHHe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YECHHs] CBOMCTB BEIECTB U XMUMHUYECKUX PEAKLUUN, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHUA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIIEPUMEHT (peaabHbIA U MBICICHHBIN).

NPOBOJUTH ONBITHI, ¢ UCMOJIH30BAHHEM AHAJIOTOBOI0 J1a00PaTOPHOI0
o0opynoBanusi 1 HU(poBoro odopyropanus (ueHtp «Touka pocray).
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Hroro mo pazueny 30

Paznean 3. Illepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xummuueckux 3jiementon /1. U.
MenaeneeBa. Ctpoenue aToMoB. XuMnueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[Tepuonnueckuii 3aKOH U
[Tepuoauueckas cucrtema
3.1 XUMHYECKHUX DJIEMEHTOB /J[. 7 0 0
N. Mengeneea. CtpoeHue
aroma
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XuMuyeckas CBI3b.
OKMCIIUTEIIBHO-
BOCCTAHOBHTEJIbHEIC
peakuuu
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(@ BNENE[IS)

Hroro no pazgeny 15
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68

10 [TPOTPAMME
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9 KUIIACC

KosmmuyecTBo yacoB DJIEKTPOHHbIE
Oo6opynoBan
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kountpoasu IIpakTH4eckn ue HeHTpa
NPOrpaMMblI Bcero o0pa3oBaTeIbHbI
ble padoThI ¢ paboThbl «Touka
e pecypcsl
pocTa»
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
Jartunku
[ToBTOpEHUE M yIITyOIEHNE 3HAHMIA bubmiorexa HOK | remneparyper
11 OCHOBHBIX pa3JenoB Kypca 8 Kimacca > 1 0 https://m.eds00.ru/7 | 11 pH
PASAIGIIOn P 412636
Jartunku
OCHOBHBIE 3aKOHOMEPHOCTH bubmmorexa LOK | remmeparyper
1.2 CHMHECKIX Deakiuit 4 0 0 https://m.edso0.ru/7 | y pH
peait 412636
Jatauku
TEeMIIepaTyphl,
bubnunoreka [IOK | pH
DIEKTPOIUTHYECKAS TUCCOIHALINS. ’
1.3 8 1 1 https://m.eds00.1u/7 | snexrpomnposo
XUMHUYECKUE PEAKIH B PACTBOPAX
M ITHOCTH
Utoro no pazneny 17
Pasznen 2. HeMeTa 1Bl M X COeIMHEHHS
OO11ast XapakTepUCTUKAa XMMUYECKUX bubmorexa LIOK
2.1 Parcrep 4 0 1 https://m.edsoo.ru/7

aneMeHToB VIIA-rpynmsl. ["anorenst

412636
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OOm1ast XxapakTepUCTUKAa XUMMUYECKHX

bubnuoreka [IOK

Haruuk pH

2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://m.edsoo.ru/7
COCIMHCHUS 412636
Jarunku
TEeMITepaTyphl,
OO61ast XapakTepUCTUKA XUMUYECKHX bubnunoreka LIOK | pH,
2.3 aneMeHTOoB VA-rpynnsl. A30T, pocdop 7 https://m.eds00.ru/7 | spexrpomposo
U UX COEIUHEHUS f41a636 IIHOCTH
OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX bubnuorexa [JOK
24 aneMeHToB [VA-rpynmnsl. Yriaepoa u 8 https://m.edsoo.ru/7
KPEMHUI U UX COCTUHEHUS 412636
Hroro mo pazgeny 25
Pa3nena 3. MeTasiibl M X cOeANHEHHUS
Jatauk
AIEKTPOIIPOBO
bu6mmoreka [JOK THOCTH
3.1 OO0mue CBOMCTBA METAIIOB 4 https://m.edsoo.ru/7
f41a636
. bubmuoreka [{OK
Bakneiime MeTaibsl 1 UX
3.2 U 16 https://m.edsoo.ru/7
s 412636
Hroro no paszneny 20

Pasnen 4. Xumus n okpy»xkamwomas cpeaa
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BemecrBa u maTepuaisl B ;KU3HU

bubnuoreka [IOK

4.1 3 https://m.edsoo.ru/7
4eJoBeKa £413636
Wroro mo pazueny 3
bu6mmoreka [{OK
PesepBHOE Bpems 3 https://m.edsoo.ru/7
412636
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KNIACC
N KoanyecTBO 4acoB
DJIeKTPOHHbIE
n undpoBbie
Tema ypoka Beer KoHTpoJubsH IIpakTHyeck p
/ 00pa3oBaTe/bH
0 ble padoThI ue padoThl
n ble pecypchl
I bu6moreka [IOK
penMer XxumuH. Potb XuMuH B
! YKU3HHU YelioBeKa. Tesa u BemecTsa 1 hitps.//m.edse0. 1/t
' - f0d210c
bu6moreka [IOK
[TonsATHE O METOAX TIO3HAHMS B
2 HMII 1 https://m.edsoo.ru/f
f0d227e
[TpakTruueckas padota Ne 1 «IIpaBua
N bubnuotexa [JOK
paboTHI B Ta0OPATOPUU U TIPUEMBI
3 o6 DALCHISL ¢ 1A60DATODHEIM 1 1 https://m.edsoo.ru/f
patht PATop f0d23dc
000pyTOBaHUEM
Yuctele BemtectBa U cMmecu. CriocoObl Brbmaoreka OK
4 . 1 https://m.edsoo.ru/f
pasaelieHus cMecei f0d26ca
[TpakTrueckas padota Ne 2 bubnuorexa [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1 1 https://m.edsoo.ru/f
OUYMCTKU TTOBAPEHHOU COJIN)» f0d28c8
bu6mmoreka [IOK
6 ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.ru/f
fOd2a6¢
7 XUMHYECKUE DJIECMEHTBI. 3HAKU 1 bubmunorexa LIOK
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(CMMBOJIBI) XUMUYECKUX JIEMEHTOB

https://m.edsoo.ru/f
f0d2be8

IIpocTsie 1 CI0KHBIE BEIIECTBA

bubnuoreka IIOK
https://m.edsoo.ru/f
f0d2a6¢

ATOMHO-MOJIEKYJIIPHOE YYEHHUE

bubmuoreka IIOK
https://m.edsoo.ru/f
f0d2d50

3aKOH NOCTOSHCTBA COCTABa BEILECTB.
Xumunyeckas popmyina. BaneHTHOCTh
aTOMOB XMMHMYECKHUX IEMEHTOB

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d2eae

OTHOCHUTEIbHAA aTOMHAS Macca.
OTHOCHUTENBHAS MOJICKYJISIpHAs Macca

bu6moreka [IOK
https://m.edsoo.ru/f
f0d323c

MaccoBas 10711 XUMHYECKOTO
DJIEMEHTA B COEIUHEHUN

bu6moreka [IOK
https://m.edsoo.ru/f
f0d350c

KomnuectBo Bemiectsa. Mob.
MognspHas macca

bu6moreka [IOK
https://m.edsoo.ru/f
f0d5230

dusznyeckue 1 XUMHUUYECKHE SIBICHUS.
XuMuueckas peaKnuus

bu6moreka [IOK
https://m.edsoo.ru/f
f0d37fa

HpI/ISHaKI/I " YCJIOBUS NPOTCKAaHUA
XUMHWYCCKUX peaKI_[HfI

bubmuoreka [JOK
https://m.edsoo.ru/f
f0d3al6

3aKOH COXpaHEHMs MacChl BEIIECTB.
XUMHUYECKHe YpaBHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0d3b88

Brrunciaenus KOJIMYE€CTBA, MAaCChl

bubmunorexa LIOK
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BEIIECTBA M0 YPABHEHUSAM
XUMHUUYECKUX PEaKLINi

https://m.edsoo.ru/f
f0d5708

Krnaccudukanus XuMAYECKUX
peakiuii (CoequHeH s, Pa3IoKeHUs,
3aMelleHus, ooMeHa)

bubmnoreka LIOK
https://m.edsoo.ru/f
f0d3f34

M. B. JIoMOHOCOB — y4€HBI-
sHImKIoneucT. O0o0IeHe U
cucTeMaTu3anus 3HaHu|

bu6mmoreka [IOK
https://m.edsoo.ru/f
0d40c4

KonTponsnas pabora Nel o teme
«BGHIGCTBa U XUMHUYCCKHUEC pCAKIH»

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d4290

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopos — anemeHT u
npocroe BemecTBo. O30H

bu6moreka [IOK
https://m.edsoo.ru/f
f0d448e

du3nyecKkre 1 XMMHYECKHE CBOMCTBA
KHCIOpoAa (peakiuy OKUCIICHHS,
ropenue). [Torstue 06 okcuaax

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d4614

CriocoOslI MostydeHus: KUCI0po/ia B
1abopaTopuu U MPOMBIIICHHOCTH.
[Ipumenenue kucaopoaa

bu6moreka [IOK
https://m.edsoo.ru/f
f0d497a

TennoBoii 3pHeKT XUMHIECKOM
peaKIuu, OHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30-
Y DHJOTEPMUYCCKUX PEAKIIHIX

bubnuorexa [JOK
https://m.edsoo.ru/f
f0d4790

TornuBo (HeTh, yroib U METaH).
3arps3HeHue Bo3/yxa, CHocoObl ero
MPeJOTBpAILCHUS

bu6moreka [IOK
https://m.edsoo.ru/f
fOd4c4a

IIpaktuyeckas padora Ne 3 o Teme

bubmunorexa LIOK
https://m.edsoo.ru/f
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«[Tomyuenue u cobupanue
KUCIIOpOJia, U3YYCHUE €ro CBOHCTBY

f0d4ae?

Bonxopon — anemeHT u nmpocroe
BemecTBo. Haxoxaenue B npupoae

bubmauoreka IIOK
https://m.edsoo.ru/f
f0d4dd0

duznueckre U XUMUYECKUE CBOUCTBA
Bojopoaa. [Ipumenenne Bogopoaa

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d4dd0

TloHdaTHE O KHUCIIOTaX U COJISIX

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d50d2

Croco0sl TTOITy4eHus BOAOPO/Ia B
naboparopuu

bu6moreka [IOK
https://m.edsoo.ru/f
f0d4ddo

[TpakTruueckas padota Ne 4 o Teme
«[lonydyenue u cobupanue BOAOPO/A,
W3yYEHHE €r0 CBOMCTBY

bu6moreka [IOK
https://m.edsoo.ru/f
f0d4f42

Monspabiii 00bEM ra3oB. 3aKOH
ABoraapo

bu6moreka [IOK
https://m.edsoo.ru/f
f0d542e

Beruucnenus o6béma, KoauyecTna
BEIIIeCTBA rasza Mo ero U3BECTHOMY
KOJIMYECTBY BELIECTBA WIIK 00BbEMY

bu6moreka [IOK
https://m.edsoo.ru/f
f0d55a0

Brruucinenus 0068M0B ra3oB o
YPAaBHEHMIO PEAKLMH HAa OCHOBE
3aKOHA 00BEMHBIX OTHOIIIEHUI ra30B

bubmuoreka [{OK
https://m.edsoo.ru/f
f0d5708

du3znyecKrue U XUMHUYECKHE CBOMCTBA
BOJbI

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0d587a
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Cocras ocHoBauuii. [lousrue 00
AHAUKATOPax

bubmunorexa LIOK
https://m.edsoo.ru/f
f0d59e2

Bopa xak pacTBopuTEb.
HaCI)IHIeHHI)IC 1 HCHACBIIIICHHBIC
pacTtBopbl. MaccoBast 10J1 BELIECTBA
B pacTBope

bubmuoreka IIOK
https://m.edsoo.ru/f
f0d5b40

[IpakTnueckas padorta Ne 5 o Teme
«IIpurotoBieHue pacTBOPOB C
ONpeEeNEHHON MacCOBOM J10JIeH
pacTBOPEHHOTO BEILIECTBA»

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0d5eba

KonTponsnas pabora No2 o teme
«Kucnopoa. Bogopon. Boga»

bu6moreka [IOK
https://m.edsoo.ru/f
f0d6342

Okcuapl: cocTaB, KiaccuduKaus,
HOMEHKJIaTypa

bu6moreka [IOK
https://m.edsoo.ru/f
fod664e

[Tonydyenune u XuMHUYECKUE CBOMCTBA
KUCJIOTHBIX, OCHOBHBIX U
aM(}OTEepHBIX OKCHUIOB

bu6moreka [IOK
https://m.edsoo.ru/f
fod664e

OcHoBaHus: COCTaB, KJ'IaCCI/Iq)I/IKaHI/IH,
HOMCHKJIaTypa

bubmuoreka [JOK
https://m.edsoo.ru/f
f0d67ca

[TonyyeHue u XUMHYECKHE CBOMCTBA
OCHOBaHUH

bubmuoreka [JOK
https://m.edsoo.ru/f
f0d67ca

Kucnotsl: coctas, knaccudukanus,
HOMEHKJIaTypa

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOdfee2
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[Tosmydyenune u XuMHYECKUE CBOMCTBA
KHUCJIOT

bubmunorexa LIOK
https://m.edsoo.ru/f
fOdfee2

Conu (cpennue): HOMEHKIIATypa,
CHOCO6I)I MOJIY4CHHA, XUMHUYCCKUC
CBOICTBA

bubmnoreka LIOK
https://m.edsoo.ru/0
0ad9474

[IpakTueckas padota Ne 6. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJia4 IO TEME
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX
COETMHEHU I

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ad9b7c

I'eneTnueckas cBsI3b MEXKy KJaccaMH
HEOPraHWYECKUX COCTMHEHUN

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ad9a50

O0001IeHne U cUCTEMaTU3AIIHS
3HAHUH

bu6moreka [IOK
https://m.edsoo.ru/0
0ad9ch?2

KontponbHas padota Ne3 o teme
"OCHOBHBIE KJIACChl HEOPraHUYECKUX
coequHeHun"

bu6moreka [IOK
https://m.edsoo.ru/0
0ad9ela

[lepBbie MONBITKU KiIacCUPUKALIUN
XUMHYECKUX 371eMeHTOB. [loHsTHE O
IPYIIAax CXOAHBIX SJIEMEHTOB

bu6moreka [IOK
https://m.edsoo.ru/0
Oad9ffa

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XHMHUYECKUX 31eMeHTOB /1. H.
MeneneeBa

bubnuorexa [JOK
https://m.edsoo.ru/0
Oada52c

[leproapl, rpymsl, TOATPYIIIBI

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadab2c
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Crpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonbl

bubmunorexa LIOK
https://m.edsoo.ru/0
Oada342

CtpoeHue 3IeKTPOHHBIX 000JI0UeK
aTOMOB 3JIeMeHTOB [lepnoanueckoi
cucremsl JI. 1. MenneneeBa

bubmnoreka LIOK
https://m.edsoo.ru/0
Oada6bc

XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA TI0 €r0 MOJIOKEHUIO B
[Iepnoanueckoii cucreme [1. U.
MenneneeBa

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ada824

3nauenwne [lepuoanyeckoro 3akoHa
JUISL pa3BUTHS HAYKU U MTPAKTUKH. [1.
N. MengaeneeB — y4€HbIH, Me1aror u
TrpaKJIaHUH

bu6mmoreka [IOK
https://m.edsoo.ru/0
0Oada96e

DIEeKTPOOTPULIATEIBHOCTh ATOMOB
XUMHYECKUX JIEMEHTOB/
Bcepoccuiickas mpoBepoyHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadaab8

HNonnas xuMuueckas CBI3b

bu6moreka [IOK
https://m.edsoo.ru/0
Oadac34

KoBanenTHas MOJIApHAA XUMHUYCCKaA
CBA3b

bubnuorexa [JOK
https://m.edsoo.ru/0
Oadaab8

KoBanenTHas HCIIOJIIPpHAaA
XUMHUYCCKas CBA3b

bubnuorexa [JOK
https://m.edsoo.ru/0
Oadaabh9

CreneHb OKUCICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadae28



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

6 OKHCINTEIRHO-BOCCTAHOBUTEILHBIC

bubmunorexa LIOK

3 U 1 https://m.edsoo.ru/0
peakn 0adb076

6 bubnuoreka IIOK

4 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edso0.ru/0
0adb076

6 KonTponsnas pabora Ne4 o teme bubnuoreka [JOK

5 «CtpoeHue aroma. XuMHUUIECKast 1 https://m.edso0.ru/0
CBSI3b) 0adb486

6 PesepBHEIi ypok. O000IICHNE 1 bubmmorexa LOK

6 CHUCTEMaTU3allNsl 3HAHUI 1 hitps:// 0. eds00.1/0
1 0adb33c

6 PesepBHEIi ypok. O000IICHNE 1 bubmorexa LIOK

7 CHCTEMATU3ALNS 3HAHUI 1 hitps://m.eds00.1/0
1 0ad9ch?

6 PeseprubIit ypok. O6001eHNE 1 bubmorexa [IOK

8 CHCTEMATU3ALNS 3HAHUI 1 hitps://m.eds00.ru/f
1 f0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

A KosnyecTBo yacoB
DJIeKTPOHHbIE
Jara P
n KoHuTtpoisb nugposbie
Tema YpOKa Bce HpaKanec H3y4eH
/ HbIE o0pa3zoBaTe/ibH
ro Kue padorbl | HA
n padoThI ble pecypchl
[Iepnoanueckuil 3aK0H. bubnuoreka
[Iepnoanueckas cucrema 1 [HOK
XUMHUYeCcKnX deMeHToB 1. 1. https://m.edsoo.ru
MenneneeBa /00adb59e
3aKOHOMEPHOCTH B bubnuoteka
U3MEHEHUH CBOWCTB 1 ITOK
XUMUYECKUX DJIEMEHTOB https://m.edso0.ru
MEPBBIX TPEX NEPUOI0B /00adb6b6
bubnuoreka
Knaccudukanus u OK
HOMEHKJIaTypa 1 1
HEOPraHUYECKHUX BEIIECTB hitps://m.eds00.1u
P B /00adb7e2
. bubnuoreka
Buibl XUMUYECKOH CBS3H U OK
THITBI KPUCTAJUTHYECKUX 1 1
lETOK https://m.edso0.ru
P /00adbac6
KonTtposnpHas padota Nel mo
teme «IloBTOpenue u
yri1yOJaeHne 3HaHUH 1 1

OCHOBHBIX pa3CcjiOB Kypca 8
Kiacca»
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Knaccudukarus XaMHUYECKUX

Bubnunoreka

. HOK
peaKIHi 10 pa3InIHbIM
D3HAKAM https://m.edsoo.ru
P /00adbchO
[TonsiTue o ckopocTu bubnuoteka
XMMHYECKON PEAKLIUH. HOK
TloustiTie 0 TOMOTE€HHEIX U https://m.edsoo.ru
reTEPOTCHHBIX PEAKIUIX /00adbe9a
TloustTie 0 XUMHYECKOM
paBHOBecuH. DAKTOPHI, bubnuoreka
BJIMSIFOIIME HA CKOPOCTh HOK
XUMUYECKON PEaKny 1 https://m.edso0.ru
MOJIOKEHNE XUMHUYECKOT'O /00adc28¢c
paBHOBECHs
bubnunoreka
OxuciuTensHo- LIOK
BOCCTAHOBUTEJIbHBIE PEAKIINHU https://m.edso0.ru
/00adcade
o bubnuoreka
Teopust 3MEKTPOTUTHICCKOM OK
mucconuanmy. CHIIbHBIE U .
cna0bIe AIIEKTPOJIATHI https://m. £d500.U
p /00adcd68
bubnuoreka
. HOK
Hounsle ypaBHEHHS peakiuid
https://m.edsoo.ru
/00add448
o bubnuoreka
XHUMHUUECKHE CBOIICTBA KUCIIOT
HOK

1 OCHOBAHUI B CBETE
MIpeJICTaBICHUI 00

https://m.edsoo.ru
/00add5d8
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BIEKTPOJIUTHYECKON

JTUCCOIUAIIUN
XUMHUYECKUE CBOMCTBA CONEN bubnuoteka
B CBETE IPEJICTaBICHUI 00 LIOK
BIEKTPOIUTHYECKON https://m.edso0.ru
I CCOIMAaIIN /00add8b2
bubnuoteka
[TonsiTue 0 ruApOIU3E CoJIeH [OK
https://m.edso0.ru
/00add9d4
bubnuoteka
O06o06mmeHne u IHOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edso0.ru
/00addd12
[TpakTruueckast padota Ne 1. LBIP(I;?HOTeKa
«Pemenne
AKCIIEPUMEHTAIBHBIX 33124 https.//m.eds00.
/00addbfa
Kontponbras padoTta Ne2 o bubnuoreka
TeMe «JIEKTPOJINTUYECKAst HOK
nucconyanusg. XuMuueckKue https://m.edsoo.ru
peaKIMK B paCTBOPAX» /00addecO
OO01as xapakTepucTuKa bubmotexa
raJloreHoB. XUMHYECKHe HOK
. https://m.edsoo.ru
CBOICTBA HAa MPUMEPE XJI0pa 100addfe?
Xnoposonopoa. ConstHast bubnuoreka
KHCIIOTa, XUMHYECKHE [HOK

CBOMCTBA, MOJIyYECHHE,

https://m.edsoo.ru
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https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
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IPUMEHEHUE /00ade104
[Tpaktuyeckas padora Ne 2 mo bubmuoreka
teme «llonydyenune consHon [HOK
KHUCJIOTBI, U3y4YEHUE €€ https://m.edso0.ru
CBOMCTB» /00ade348
Brrunciienus no ypaBHEHUSIM bubnuoteka
XMMHUYECKUX PEAKIIMH, ECITU I[HOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru
M30BITKE /00ade488
bubnuoteka
OO6mrast xapakTepucTUKa [HOK
aneMeHTOB VIA-rpynmbl https://m.edso0.ru
/00ade64a
AmtoTponHbie MOAUBUKAITIH bubnuoteka
cepnl. Haxoxnenue cepsl 1 € ILIOK
COEIMHEHUH B NIPUPOJE. https://m.edso0.ru
XUMHYECKHE CBOMCTBA CEPBI /00ade64a
bubnuoreka
CepoBoiopoj1, CTpOCHHE,
¢buznyeckue 1 XuMu4eckue HOK
. https://m.edso0.ru
CBOICTBa /00ade802
Oxkcunpl cepsl. CepHas bubnuoreka
KHUCTIOTa, (PU3HUECKUe U I[HOK
XHMHYECKUE CBOMCTBA, https://m.edsoo.ru
MIPUMEHEHUE /00adea28
XHUMHUYECKUE PEAKIINH, bubnuoreka
JIeXKaIie B OCHOBE HOK
MIPOMBIIIJICHHOTO CII0c00a https://m.edsoo.ru
MOJIyYE€HHS CEPHOM KUCIIOTBHI. /00adec8a
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XUMHUECKOE 3arps3HEHUE
OKpYKaroLIEH CpeJIbl
COEMHEHUSIMU CEPbI

bubnunoreka
Brrunciienue MaccoBoit 10 HOK
BBIXOJIa TPOAYKTA PEAKIIUT https://m.edso0.ru
/00adec8a
OO01as XxapakTeprucTUKa
bubnunoreka
351eMeHTOB V A-rpynisl. A30T, 1IOK
acIpoCTPaHEHUE B IIPUPOIE
E)I/ISI/II:—IGCKI;)/Ie " XI/IMI/I‘—ISCIE)I/IG , https.//m.ed300. 1
N /00adeeab
CBOMCTBA
bubnnoreka
AMMuak, ero pusudeckue u
o I[HOK
XUMHYECKHE CBOMCTBA,
T — https://m.edsoo.ru
yi p /00adf004
bubnnoreka
[Tpaktruueckas pabota Ne 3 o OK
teme «[lonyyenne ammuaka, .
U3YUYEHUE Er0 CBOMCTBY» https://m.edsoo.ru
yi /00adf180
. bubnuoreka
A30THas KHCIOTa, €8
HOK
(hbU3UYECKUE U XUMHYECKUE
cBOHCTBA https://m.edsoo.ru
/00adf306
Hcnonb30BaHne HUTPATOB U
o Bbubnuoreka
CoJIEll aMMOHHS B KAYECTBE
o LHOK
MUHEPAIbHBIX YIOOPEHUIA.
XHUMHUYECKOE 3arpsA3HEHNE https://m.edsoo.ru
p /00adf518

OKpYXarollen cpebl
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COCAMHCHUAMU a30Ta

dochop. Okeun docdopa (V) Bubimoreka
1 (ocdopHas KUCIIOTA, LIOK
¢bu3nvecKkre 1 XUMHIECKUE https://m.edsoo.ru
CBOMCTBA, MTOJIy4CHHUE /00adf68a
Ucnonws3oBanue docdaTtoB B bubnuoteka
Ka4eCTBEC MUHCPATbHBIX ]_[()K
ynoOpeHuil. 3arps3HeHne https://m.edsoo.ru
MIPUPOIHOM cpefbl hochaTamu /00adfc20
bubmmoreka
Yraepoa, pacipocTpaHEeHHE B OK
npupo/ie, GU3NIecKue u 1
N https://m.edsoo.ru
XUMHYECKHE CBOMCTBA 100adfd9c
Okcuppl yriaepoaa, ux
bubnmmoreka
(hbM3UYEeCKUEe U XUMHUYECKUE
. I[HOK
CBOMCTBA. DKOJIOTHYECKHE
MpOOJIEMBI, CBS3aHHBIC C hitps.//m.eds00.u
P ’ /00adfebe
okcusom yriepoaa (IV)
bubnmoreka
N LHOK
VYroapHas KUCI0oTa U €€ COTH
https://m.eds00.ru
/00ae006¢c
[TpakTruueckas padota Ne 4 o
" bubauoreka
teme "[lonyyenue OK
YIJIEKHUCIIOTO ra3a. 1
KauecTtBennas peakius Ha https://m.eds00.ru
peart /00ae027¢
KapOOHAT-UOH
[lepBoHauanbHBIE MOHATHUS 00 bubnuoreka
OpPraHUYECKUX BELIECTBAX KaK HOK
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0 COEMHEHUSX yriepoaa

https://m.edsoo.ru

/00ae054e
bubnnoreka
. HOK
Kpemuuii u ero coequHeHus
https://m.edsoo.ru
/00ae080a
[IpakTueckas padora Ne 5.
bubnnoreka
Pemenne
HOK
IKCMEPUMEHTATBHBIX 33124 TI0
Tene «BaskHeHIIIe https://m.edsoo.ru
/00ae0bf2
HEMETAJUIBI M UX COCTUHEHUS
bubnnoreka
KonTpomnsnas pabora Ne3 no
. IHOK
TeMe «Baxaeimme
HEMETAJUIbl M UX COETUHEHUS hitps://m.eds00.u
A /00ae0e18
OO6mras xapakTepucTuKa
XUMHYECKHX DJIIECMEHTOB —
bubnmoreka
MeTauioB. MeTainaeckas
LHOK
CBSI3b M METaJINYSCKas
KpHCTaJUTMYECKas pemérka hitps://m.eds00.1u
P 'P ' /00ae103e
du3nyecKue CBOMCTBA
METAaJJIOB
XHUMHUYECKHE CBOMCTBA bubnuoreka
METAJLIIOB. LIOK
DNEKTPOXUMHUYECKUN Psift https://m.edsoo.ru
HaIPSHKEHUN METaJUIOB /00ae1156
O61ue crnocoObl TOTyYeHHUS bubnuoreka
MeTaioB. CILTaBEL HOK

Brrunciaenus mo YpaBHCHHUAM

https://m.edsoo.ru
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XUMHUYECKUX PEAKIUH, ECIIH
OJIMH U3 PEAreHTOB COAEPIKUT

/00ae1156

MIPUMECHU
bubnuorexa

[TonsiTue 0 koppo3uun ILHOK

METaJUIOB https://m.edso0.ru
/00ae1278
bubnuoteka

[[lenounble MeTAIITBI HOK
https://m.edso0.ru
/00ae14b2
bubnuoteka

OKcHIIBI ¥ THIPOKCHIBI HOK

HATpUs U KaJust https://m.edso0.ru
/00ae14b2
bubnuoreka

[IemoYHO3eMENBHBIE METAILIBI [HOK

— KaJIbIIMWA U MarHui https://m.edso0.ru
/00ae15e8
bubnuoreka

Baxnenmue coeuHeHus LIOK

KaJIbLIUS https://m.edsoo.ru
/00ae15e8

O06006111EHNE U

cUCTeMaTu3alus 3HAaHUI
bubnmnoreka

JK&cTKoCTh BOJIBI M1 CIIOCOOBI HOK

e€ ycTpaHeHus

https://m.edsoo.ru
/0021886
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[Tpaktuyeckas padora Ne 6 o

Bubnunoreka

Teme "JKEcTKoCTh BOBI U LOK
R ——— https://m.edso0.ru
yerp /00aelae8
bubnunoreka
AIOMUHUT HOK
https://m.edsoo.ru
/00aelc64
bubnnoreka
AmpoTepHbIe cBOlCTBa [HOK
OKCHJIa U THIPOKCHIA https://m.edsoo.ru
/00aelc64
bubnnoreka
Kemeso HOK
https://m.edsoo.ru
/00ael1d86
bubnnoreka
OKcupl, THAPOKCUABI U COTU [HOK
xenesa (I1) u sxenesa (III) https://m.edso0.ru
/00ae35e6
O06001IeHuEe U
cucTeMaTHU3alys 3SHaHUH
[IpakTueckas paborta Ne 7.
bubnuoreka
Pemenue
HOK
AKCIEPUMEHTAIBHBIX 3a7a4 10
TeMe «BaxHelnIe MeTaJuIbl U https://m.edsoo.ru
/00ae3de8
HUX COEIUHEHUI -
bubnuoreka
Boruucnenus nmo ypaBHeHUSIM
1HOK

XUMHWYCCKUX peaKuHﬁ, €Clin

https://m.edsoo.ru
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OJIVH U3 PEarcHTOB JaH B
M30BITKE WIIN COACPIKUT
npuMmecu. Beruncnenns
MacCOBOM JJOJIM BbIXOJa
IIPOAYKTA PEAKLIUH

/00ae1750

O060011eHNEe U
cUCTeEMAaTHU3alus 3HaHNN

KonTponsnas pabora Ne4 no
TeMe «Baxuenme MeTaJuIbl U
UX COEINHEHU

bubnuoteka
BemectBa u matepuainsl B
MOBCEIHEBHOM KU3HU HOK
qeTOBeKd https://m.edso0.ru
/00ae3f50
bubnuoreka
XUMHYECKOE 3arpsi3HEHUE ILIOK
OKpYKaroLEn CpeJibl https://m.edso0.ru
/00ae4270
bubnuoreka
Posib xumMuu B perieHun HOK
9KOJIOTHUYECKHUX TIPOOIeM https://m.eds00.ru
/00ae4270
bubnuoteka
PezepHblit ypok. O6o0mmeHue I[IOK
Y CUCTEMATHU3alMsl 3HAHUHI https://m.edso00.ru
/00ae0d0a
. bubnuoreka
PesepBHriit ypok. O6001IeHHE
I[HOK

U CHCTeMaTHu3alMs 3HaHUH

https://m.edsoo.ru



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

/00adb33c

Bubnuoreka
PesepsHsblit ypok. O000mmIEeHNE 1 ILHOK
U CUCTEMAaTHU3alMs 3HAaHUH https://m.edsoo.ru
/00ad9ch2
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumusi: 8-# kimacc: 0a30BbI ypOBEHB: YUCOHUK; S-¢ H3Aanue, nepepaboTanHoe, 8 kiacc/
lMa6puensu O.C., OctpoymoB WU.I'., Cnankos C.A. AkimonepHoe o6mectBo «M3narenscTBo
«IIpocsemenne»

» Xumust: 9-# kitacc: 6a30BbI YPOBEHbB: YUCOHUK; 5-¢ M3/1aHue, nepepadboTannoe, 9 kiacc/
INadpuensu O.C., Octpoymos U.I'., Cnagkos C.A. AxkunonepHoe o0mectso «M3narenscTBo
«IIpocsemenne»

METOJNYECKHNE MATEPHAJIbI IJIAA YYUTEJIS

OPII nmo xumuu ocHOBHOE 0011Iee 0Opa3oBaHNe

Xumus. 8 ki1.: KontposibHbie 1 mpoBepouHbie padoThl K yueOHuky O. C. 'abpuensna «Xumusl.
8» / O. C. I'abpuensH, I1. H. bepe3kun, A. A. Yiakosa u ap. - M.: [lpoga, 2017.

Xumus. 9 ki.: KontposnbHelie 1 ipoBepoyHbie padoThl K yueOHuky O. C. 'abpuensna «Xumus.
9 / O. C. I'abpuensu, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: lIpoda.

INabpuensu O. C., Bocko6oiinukosa H. I1., Slurykosa A. B. HactonbHast kKHUra yaurtens.
Xumus. 8 ki1.: Meroauueckoe nocodue. - M.: Jlpoda.

INabpuensu O. C., OctpoymoB U. I'. HactonbHas kuura yuurens. Xumus. 9 ki.:
Meroaundeckoe nmocoodwue. - M.: [Ipoda.

lNabpuensu O. C. Xumus. Metoaudeckoe mocodue s 8 kimacca yueOHoe mocodue st
obmeoOpazoBaTenbHbIX opranusanuii / O. C. I'abpuensH, U. B. Axcénosa, U. I'. OctpoymoB.
— M.: IIpocsemenue, 2019

INa6puensu O. C. Xumust. COOpHUK 3a7a4 1 yIIPaXHEHUH. § Kiacc: ydeOHOe mocooue Jist
obmeoOpazoBatenbHbIX opranusanuid/ O. C. I'abpuensu, U. B. Tpurybuak M.: [IpocBemenne,
2019

INa6puensu O. C. Xumus. Pabouast TeTpanp. 8 kinacc: ydeOHOe mocooue st
obmeoOpazoBaTenbHbIX opranuzanuii / O. C. I'abpuensH, C. A. Cnaakos, . I'. OctpoymoB. —
M.: IIpocBenienne

INa6puensu O. C. Xumust. Metoaudeckoe nocodue ais 9 kinacca: ydeo. mocooue s
obmeoOpazoBatenbHbIx opranu3anuid / O. C. I'abpuensH, U. B. Akcénosa, U. I'. OctpoymoB.
— M.: IIpocsemienue, 2019

INabpuensu O. C. Xumust. COOpHUK 3a/1a4 U ypakHEeHUH. 9 kinace : yaebHoe nmocodue ajs
obureoOpaszoBarenbHbix opranuzanuii/ O. C. 'abpuensn, U. B. Tpurybuak. M.: IIpocBerenue,
2019

labpuensu O. C. Xumus. PaGouas Tetpaap. 9 kinace : yaebHoe mocodue s
obureoOpaszoBarenbHbix opranuzanuii / O. C. I'abpuensn, C. A. Cnaakos, 1. I'. OctpoymoB. —
M.: IIpoceemienue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6nuoreka [JOK
https://m.edsoo.ru
Poccuiickas snexTpoHnHas mkosna https://resh.edu.ru



1. http://www.alhimik.ru IIpeacraBiensl pyOpuKu: COBETH aOUTYPUEHTY, YIUTEIIO XUMHH,
CIIPaBOYHUK (0O4€Hb OOJIBIIIAs TOA00PKA TAOJHUI] U CIIPABOYHBIX MAaTEPHUAJIOB), BECesask XUMUS,
HOBOCTH, OJIUMITUA/IbI, KYHCTKamepa (Macca HHTEPECHBIX UCTOPUYECKUX CBEICHUI).

2. http://www.hij.ru XKypnaan «Xumust 1 )KU3Hb» MOHATHO ¥ 3aHUMATEIHHO PacCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DieKkTpoHHBII )KypHAT «XUMHUKH U XUMHUSD», B
KOTOPOM ITPE/ICTABICHO MHOXKECTBO

OIIBITOB IIO XMMUH, 3aHUMAaTEIbHON I/IH(bOpMaIII/II/I, HOSBOJI?[IOHICfI YBJICUb YYCHUKOB
BKCHepHMCHTaﬂBHOﬁ YaCThIO IpCaAMETA.

4. http://c-books.narod.ru BceBo3moskHast tuTepaTypa 1o XMMHH.

5. http://www.drofa-ventana.ruli3BecTHOE H3IaTENBCTBO yUeOHOM uTepaTyphl. HOBUHKH
HAaYYHO-TIOIMYJIAPHBIX U 3aHUMATCIJIbHBIX KHUT I10 XUMHH.

6. http://1september.ru XXypuan mis yauteneit u He TOIbKO. Bosbioe konmnyecTBo padboT
YYEHUKOB, B TOM YHCIIE U MCCIICIOBATEILCKOTO XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii KOIBHBIN MOPTAT CO CChUTKAMHU
Ha 00pa3oBaTeNIbHBIC CANUTHI 110 XUMUH.

8. www.periodictable.ru COopHHK cTaTei 0 XUMUYECKHUX DJIEMEHTaX, WJUTFOCTPUPOBAHHBIN
AKCTIEPUMEHTOM

MarepuajibHO-TeXHUYECKadA 0a3a

1. LHudposas madoparopusi: HOyTOyk, natduk pH; nmatauk temmneparypsl -20 ...+140., natunk
ANIEKTPUYECKON MPOBOIUMOCTH, TaTYUK ONTUYECKOM MIIOTHOCTH, KIOBETA.

2. KoMIIeKT XUMHYECKOTO JIA00PaTOPHOTO 000pyI0BaHUS (MHHUMAIBHBIN):

BOpOHKa KOHMYECKas, crakanbl: 30 mi1., 100 M1 ¢ METKOM, HTUIMHAP U3MepUTebHbId 100 M.,
mmnaTenb (JI0JKKa U1 3a00pa BEIIECTB), JIOXKKA IS COKUTaHUS BEIECTB, Ko10a koHndeckas 100
MJ1., yamka [letpu, mmarenb-noxeuka.

3. KoMmiekT XMMHYeCKUX peakKTUBOB (MUHUMAJIbHBIH).
1 Anmtromunuii I'panysnbl
2 Kenezo Ctpyxka
3 Iunk ['panynsl
4 Menp IIpoBosoka
5 Okcun meau (1) Iopomox
6 Oxcupn maraus [Hopomox
7 Oxcun anromunus [opomox
8 Okcupn kpemuust [lopomok
9 ConsHas xucnota Paz6aBiieHHbIH pacTBOp
10 Cepnas xucnora Paz6aBiieHHbIH pacTBOp



11 T'mppokeu HaTpust/ TUAPOKCH] Kanust PacTBop

12 I'mppoxeun xanbust PactBop

13 Xnopua Hatpust/ xnopun kanust Pactsop

14 Xnopun nutust PactBop

15 Xnopun kansius PactBop

16 Xnopun meau (II) PactBop

17 Xnopun antomunust Pactsop

18 Xmopun xenesa (I1I) Pacteop
19 Xunopun ammonust Pacteop
20 Xnopua 6apust Pactop (ue 60mee 5%)
21 Cynbdar natpust/ cynbdar xanmus PactBop

22 Cynbart maraus PactBop
23 Cynbdar meau (II) Pactop

24 Cynwdar xkenesa (II) PactBop
25 Cynwar uunaka/ cynbdar amomunus Pactsop
26 Cynbdar ammonust PactBop

27 Hutpat HaTpus/ HUTpat Kanus PactBop
28 KapboHart Hatpus/ kapooHaT kanust PactBop

29 Kap6onar xanbuusi/ kapooHat maraus Mein, MpamMop
30 I'mapokapboHaT HaTpust/ rugpokapOoHaT Kanust PactBop
31 ®ocdar natpus/ pocdat xanus PactBop
32 bpomun Hatpusi/ 6pomun kamust Pactsop
33 Womun HaTpust/ Hoauna Kanust PacTBop
34 Hutpart 6apus PactBop (ue 6onee 5%)
35 Hutpat kanbimst PactBop
36 Hurpart cepebpa PactBop
37 AmMmuaxk PactBop
38 Ilepokcun Bompopoaa Pactsop
39 Unnukatopsl (METUIIOpAHXK, JJakMyc, ¢eHondTanent) PactBop
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