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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMUM Ha YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUsl COCTABIICHA
Ha OCHOBE TpeOOBaHMUI K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM
IPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHMsl, MPEACTABICHHBIX
B ®I'OC OOOQ, a Taxke Ha OCHOBE (efepaibHOI padoueii MporpaMMbl BOCTIUTAHUS
U ¢ y4€TOM KOHIIENIINH MPEnoaBaHus y4eOHOTo npeaMera «XUuMHUsH»

B 00pa3oBaTenbHBIX opranuzanusx Poccuiickoii @denepanmm.

[Tporpamma o xumuun Ja€T MPEACTABICHUE O METAX, OOIIEeH CTpaTeruu
0o0y4eHMsI, BOCIIUTAHMS U PA3BUTHUS O0YYAIOIINXCSA CPEACTBAMU y4eOHOTO
npenMeTa, yCTaHABJIMBAET 00s3aTeNIbHOE IPEIMETHOE COJIepKAHUE,
IPEAYCMaTPUBAET PACIIPENEIEHUE €ro M0 KJIaccaM U CTPYKTYPUPOBAHUE 110
paszzenaM U TeMaM NporpaMmbl IO XUMUH, ONPEIEISIET KOJIMYECTBEHHBIE U
KAUECTBEHHBIE XapaKTEPUCTUKHU COAECPIKAHUS, PEKOMEHIYEMYIO
MOCJIEA0BATENBHOCTh U3YYEHHS XUMHUU C YIETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3EH, JJOTUKH y4eOHOTO MPOIecca, BO3PACTHBIX
0COOEHHOCTEH 00yUaloIIUXCsl, ONPEEISIET BOSMOXKHOCTH MIPEAMETa JIJIst
peanm3anuy TpeOOBaHU K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30oBaTeIbHOM
porpaMMbl Ha YpOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHusl, a TakKe TPeOOBAHUM K
pe3ynbTaTam o0y4eHHs] XMMUU Ha YPOBHE 1IeJei H3ydeHUs MpeaMeTa u
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEILHOM JCSITEIILHOCTH 00YJarOIIETrOCs 10
OCBOCHHIO y4E€OHOT0O COJIEPKAHMSL.

3HaHNE XUMUHU CITY>KUT OCHOBOM JIsl ()OPMUPOBAHUSI MUPOBO33PEHUS
00yy4aroIerocs, ero NpeJICTaBiICHUN 0 MaTEpUATIBLHOM €AUHCTBE MUPA, BAXKHYIO
POJIb UTPAIOT (OPMUPYEMbIE XUMHUEH TIPENICTABIICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTrUr U 00 IBONIOIUHU BEIIECTB B MPUPOJE, O MyTIX PEIICHHS TI100aTbHBIX
npo0JIeM YyCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — ChIPHEBOM, SHEPIETUUECKOM,
NUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, MTPOOIEM 3PABOOXPAHEHHUS.

N3yyenne xumuu:

CIOCOOCTBYET peann3alii BO3MOKHOCTEN sl CaMOPa3BUTHS U (POPMUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 0011el U (YHKIIMOHATBLHOM TPAMOTHOCTH;

BHOCHT BKJIaJ] B (JOPMHUPOBAHUE MBIILJICHHUS] U TBOPUYECKUX CITIOCOOHOCTEM
00y4YaroIINXCs, HABBIKOB UX CAMOCTOSITEILHON y4eOHOM 1eATeNbHOCTH,
AKCIIEPUMEHTAIBHBIX U UCCIIEA0BATEIBCKUX YMEHUN, HEOOXOIUMBIX KakK B
MOBCETHEBHOMW KHU3HU, TaK U B MPO(ECCUOHATBHOMN 1€ATENbHOCTH;

3HAKOMUT CO CHEeNU(PHUKON HAYYHOTO MBIIIICHUS, 3aKJIa/IbIBAET OCHOBBI

HCJIIOCTHOI'O B3MJIAAAa Ha CAMHCTBO IIPUPOABLI H YCIIOBCKA, ABJISICTCSI OTBETCTBCHHBIM

3TanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroIINXCs;



croco6cTByeT (POPMUPOBAHHIO IIEHHOCTHOT'O OTHOIICHHS K €CTECTBEHHO-
Hay4HBIM 3HAHMSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B
AKOJIOTHYECKOE 00pa3oBaHue 00yHarOIIUXCsl.

JlanHble HarpaBJeHUs: B 00Y4YEHUU XUMHUH 00ECTICUMBAIOTCS CTIELU(PUKON
coJlep KaHus yueOHOTr0 MpeaMeTa, KOTOPBIH SBJISETCS eAaroruuecku
aJanTUPOBAHHBIM OTpak€eHUEM 0a30BOIl HAYKU XMMHH Ha OMPE/IeIEHHOM dTarne eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 001IEro 00pa3oBaHusi OPUEHTUPOBAH
Ha OCBOCHHME 00YYarOIIUMHUCS CUCTEMBI IEPBOHAYANIbHBIX MOHATUH XUMUH,
OCHOB HEOPTraHMYECKON XUMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHATUN
OPraHUYEeCKON XUMHH.

CrpykTypa copepxaHus IPorpaMmsbl o0 XMMUHM C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOI0 NOJX0/1a K €€ n3yueHuro. CoJepkaHue CKIIAIbIBAECTCSA U3 CUCTEMBI
IOHATUNA O XMMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHATHUN O
XUMHUYECKOM peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHBbI 110
IPUHLMITY ITOCJIEN0BATENBHOTO PA3BUTHUS 3HAHUN Ha OCHOBE TEOPETUYECKUX
NIPEACTABIECHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOI'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona /1. I. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHs O CTPOCHUU aTOMa U XUMHUYECKOM CBS3H;

— NpeACTaBICHUHN 00 AIEKTPOTUTHUECKON TUCCOLMALIMY BEUIECTB B
pacTBopax.

Teopernueckre 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE AMITMPUYECKHU
MOJYYEHHBIX ¥ OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEIOBATEIHHO OT
OJIHOTO YPOBHS K IPYrOMY, BBITIOJIHSS QYHKIHUNA OOBSICHEHUS! U IPOrHO3UPOBAHUS
CBONCTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTUYECKOI0 IPUMEHEHUS U IO yYEHUS
M3Yy4aeMBbIX BELIECTB.

OcBoeHue nporpaMmsl 10 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO
IIPEACTABJIEHUS O XUMUYECKON COCTABIIAIOIIEH HAYYHOU KapTUHBI MUpPa B JIOTUKE
€€ CUCTEMHOU MPUPOBI, IEHHOCTHOI'O OTHOLIECHHS K HAYYHOMY 3HAHUIO U
MeTOoAaM ITO3HAaHUS B HayKe. M3ydeHne XuMnun MpOUCXOANUT C PUBJICUEHUEM
3HAHUM U3 paHEe N3YyUYEHHBIX YUEOHbIX MPeAMETOB: «OKPYXKAIOUNA MUP»,
«buomnorus. 5-7 xkinacce» u «dusnka. 7 Kaacey.

IIpu u3yyeHny XUMHH IPOUCXOAUT (POPMHUPOBAHKE 3HAHUN OCHOB
XMMHYECKON HAyKH KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKOMN
JeSITETLHOCTU YeJIOBeKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOMU KYJIBTYpHI. 3a1aua
y4eOHOro npeaMeTa COCTOUT B POPMUPOBAHUH CUCTEMbI XMMUYECKUX 3HAHUA —
BaKHEHIINX (DAKTOB, MOHSATUMN, 3aKOHOB U TEOPETUUECKUX MOTO0KEHUM, JOCTYITHBIX
0000111eHH1I MUPOBO33PEHUYECKOT0 XapaKTepa, I3blKa HAyKH, B



NPUOOIIEHUN K HAyYHBIM METOJIaM MMO3HAHUS MPU U3YYEHUU BEIIECTB U
XUMHUYECKUX PeaKIuii, B GOPMUPOBAHUY U Pa3BUTUHU MTO3HABATEIILHBIX YMECHUN U
UX MPUMEHEHUHU B Y4€OHO-TIO3HABATEIbHON U Y4EOHO-UCCIIEN0BATEIbCKON
JesATeIbHOCTU, OCBOSHUM MPaBUJI 0€30MacHOI0 00OpallleHus ¢ BEIeCTBaMU B
ITOBCEHEBHOM KU3HU.

[Ipu n3ydeHnn XuM1UM Ha yPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHuUs
BKHOE 3HAUCHUE MPUOOPEU TaKUE 1ENH, KaK:

— (popmupoBaHKE UHTEIIEKTYATBHO PA3BUTOM JTMUYHOCTH, TOTOBOM K
camo00pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIHLHOMY MPUHATHIO PEIICHU,
CHOCOOHOM aqanTHUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KH3HHU;

— HaIpaBJIEHHOCTh O0YUEHMs HA CUCTEMAaTHUECKOEe TPUOOIIICHHE
00y4YarommMxcs K caMOCTOSATEIbHOM MO3HABATENbHON JEATEIbHOCTH, HAYYHBIM
METO/1aM TTO3HaHUS, (POPMUPYIOTIIMM MOTHUBAIINIO U Pa3BUTHE CITOCOOHOCTEH K
XUMUH;

— o0ecrieueHne yCI0BHiM, ClIOCOOCTBYIOMMX MTPUOOPETEHHUIO
00y4YarOIIMMHUCS OIbITa Pa3HOOOPA3HOM NEeATETLHOCTH, TIO3HAHUS U
CaMOITO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHITUH ), UMEIOIITUX
YHUBEPCAIbHOE 3HAUEHUE JIS1 PA3JIMYHBIX BUAOB JACSITEIbHOCTH;

— ¢opmupoBaHue o01Ieil GyHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBACHSTH U OIEHUBATDH SIBJICHHS
OKPY’KaIOIIEro MUpPa, UCIIOJIb3Ys 3HAHUS U OMBIT, MOJYYCHHBIC MIPU
U3YYCHUHN XUMUHU, IPUMEHSTh UX MPHU PEIICHUH MPOOJIEM B TOBCEIHEBHOM
KU3HU U TPYJOBOM JEATEILHOCTH;

— ¢opMupoBaHUE y 00YUAIONTUXCS TYMAHUCTUIECKUX OTHOIICHUH,
MOHUMAaHHUS [IEHHOCTHU XUMHUUYECKUX 3HAHUH JJ1s1 BEIPAOOTKHU IKOJIOTUYECKHU
11eJIeCO00Pa3HOT0 MOBECHUS B OBITY U TPYIAOBOM JIEATEILHOCTH B IEIIAX
COXPaHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH TPUPOIHON CPEbI;

—pa3BUTHE MOTUBAIIMHU K O0YUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOCHHS 00III€UETIOBEUECKUX [IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NMPO Ui U HANPaBICHHOCTU
TajdbHEUIIero 00 yIeHUsI.

OO011ee 4Kciio 4acoB, OTBEAEHHBIX JJISI U3YYCHUSI XUMUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos
(2 yaca B Henento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHME OBYUYEHUA

8 KJIACC

IlepBoHaYaIbHbIE XUMHUYECKHE TOHATHSA

[Ipenmer xumun. Ponp XuMuM B )KM3HU YEIIOBEKA. XUMUS B CUCTEME
Hayk. Tena u BemecTBa. @U3NYECKUE CBOMCTBA BEILIECTB. ATPEraTHOE
cocTostHuE BellecTB. [ToHsATHE 0 MeToAaX MO3HAHUS B XUMUU. YHCThIE
BerecTBa U cmecu. CrmocoObl pa3aesieHus CMECeH.

ATOMBI ¥ MOJICKYJIBI. XUMHUYECKHE dJIeMEHTHI. CHMBOJIBI XUMUYECKHIX
aneMeHToB. [IpocThie U ClloKHBIE BeleCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckast popmyiia. BaleHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTaBa BellecTB. OTHOCUTEIbHAA aTOMHAsI Macca.
OTHOcUTENbHASI MOJIEKYJISIpHast Macca. MaccoBasi J10Jisi XUMHUYECKOI'0 2JIEMEHTA B
COEIMHEHNUH.

KonunuectBo BemecTBa. Monb. Mossipaast macca. B3anMocBsi3b KOJIU4ECTBA,
MAcCChl M YUCJIa CTPYKTYPHBIX €IUHUII BemecTBa. Pacuérel mo hopmynam
XUMUYECKUX COCTMHCHUH.

duznyecKkre 1 XUMUYECKUE SBICHUS. XUMUUECKas peakiys U e€ Mpru3HaKHu.
3aKOH COXpaHEHHUs MacChl BellecTB. Xumuieckue ypaBuenus. Kinaccuduxanus
XUMHYECKUX peaKiuil (CoeMHEeHMs, pa3ioKEeHUs, 3aMelleHus, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOH MOCY 10, MpaBuIaMHu pabOThI B 1a00paTOpUU U
npuéMamMu oOpalieHus ¢ 1a0opaTOPHBIM 000PYI0OBAaHUEM, U3YUCHHE U ONTMCAHNE
(bU3NYECKUX CBOMCTB 00pa3I0B HEOPTAHUUECKUX BEILIECTB, HAOIIOICHUE
dusnueckux (IUIaBleHUE BOCKA, TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAIIMS BOJIbI) U XUMHUECKUX (TOpEHNE CBEYH, POKAIMBAHHE
MEJHOM MPOBOJIOKH, B3AMMO/ICHCTBHE MEJIa C KUCIIOTOW) SABJICHUMN, HAOII0/ICHHE
Y OMHMCaHUE NMPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaKIUil (pa3ioKeHHue caxapa,
B3aMMO/ICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHrue THAPOKCUIA
menu (I1) mpu HarpeBaHuM, B3aUMOJIEHCTBUE kKeme3a ¢ pacTBopoM connu meau (11),
U3Yy4YEHHE CIIOCOOO0B pa3/iejIeHUs CMECei: ¢ MOMOIIbI0O MarHuTa, (PUILTPOBAHUE,
BbINIApUBaHUE, TUCTUIUISIMS, XpoMaTorpadusi, IpOBEICHUE OUHCTKH TOBAPEHHON
conu, HaOJIIOICHNE U OMUCAaHUE PE3yJIbTaTOB IIPOBEICHHUS OIBITA,
WUTFOCTPUPYIOIIET0 3aKOH COXPAaHEHUSI MAaCChl, CO3/IaHUE MOJIENICH MOJIEKYJ
(IapocTepKHEBBIX).

Ba:kHeline npejacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kucimopoa — 351eMEHT U IpOCTOE
BenecTBO. Haxoxknenue Kucioposa B npupoje, Gu3ndeckue U XUMUIECKUe
cBolicTBa (peakuuu ropenusi). Oxcuasbl. [Ipumenenue kucinopona. CriocoObl



NOJTyYEHHUsl KUCJIOPOJa B 1a00paToOpuu U MPOMBILIIEHHOCTH. KpyroBopot
Kuciaopoza B npupoze. O30H — autoTpornHas Mou(puKauus KUCI0poa.

TennoBo# 3P peKT XUMUYECKON PeaKIul, TEPMOXUMHUYECKUE YPaBHEHHUS,
9K30- U SHAOTEPMUYECKUE peakiuu. TOIINBO: Yroib U MeTaH. 3arpsi3HeHne
BO3/lyXa, yCUJIEHUE TapHUKOBOTO 3 deKTa, pa3pyilieHue 030HOBOTO CIIOS.

Bonopon — anemeHT u npocroe BemecTBo. Haxoxaenue Bonopoaa B
npupojie, Guznyeckue 1 XUMUYECKUE CBONCTBA, MPUMEHEHUE, CITOCOObI
nonyyeHus. Kucnorsl u conu.

MonsipHbiii 00bEM ra3oB. Pacu€Tel Mo XUMUUECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBA BOAbl. Boga kak pactBopurelb. PacTBOpEI.
Hacepimennbie 1 HeHACBIEHHBIE pACTBOPHI. PACTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 107151 BEMIECTBA B pACTBOPE. XUMUYECKHE CBOMCTBA BOJIbI. OCHOBAaHMUS.
Posnb pacTBOpOB B pupo/Ii€ U B )KU3HU 4esioBEKA. KpyroBopoTt BOAbI B IIpUpOE.
3arps3HeHue NpUpPOAHBIX BOJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Knaccudukanus neoprannueckux coequnenuit. Oxkcuanl. Kinaccuduxanus
OKCHJIOB: cojieo0pa3zyrolue (OCHOBHbIE, KUCIOTHBIE, aM(pOTEPHbIE) U
Hecoleobpasyromue. Homenknatypa okcuioB. @u3nyeckue U XUMUIECKUE
CBOMCTBA OKCUIOB. [lomydyeHue okCuaoB.

OcHoBanus. Knaccudukanust ocHOBaHMiL: IETOYM U HEPACTBOPUMBbIE
ocHoBaHusa. HomeHknaTypa ocHOBaHUN. PU3NUECKUE U XUMUUECKHE
CBONCTBa OCHOBaHuU. Ilonydenne ocHOBaHUM.

Kucnotsl. Knnaccudukanus kucinor. Homenknarypa kucinot. @usndeckue u
XHMHYECKHE CBOMCTBA KUCJIOT. P aktuBHOCcTH MeTajuioB H. H. bekerona.
[Tony4yeHnue KUCIOT.

Conu. Homenknarypa coneil. ®u3nueckrue U XMMHYECKHUE CBOMCTBA CONIEH.
[Tonyuenue comnen.

['eHeTHueckas CBSI3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKCnepumenm:

Ka4EeCTBEHHOE OIPEAEIICHUE COAEPHKAHNS KUCI0PO/Ia B BO3AYX€E, MOJIYYEHHUE,
cobupaHue, pacrio3HaBaHUE U U3yYEHHE CBOMCTB KUCIOPO/a, HAOIIOACHHE
B3aUMOJICCTBUS BEMIECTB C KUCIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS U
npeKpaiieHus ropeHus (rmoxapa), 03HaKOMJICHHUE ¢ 00pa3llaMu OKCUJIOB U
ONMCAHUE UX CBOMCTB, MOJIy4eHHE, COOMpaHHe, paCllO3HABAHUE U U3YUEHUE
CBOMCTB BOiopoJia (TopeHue), B3auMoieicTBue Bogopoa ¢ okcuaom meau (1)
(BO3MOKHO UCIOJIb30BaHUE BUAECOMATEPUAIIOB), HAOII0JeHuE 00pa3lioB BEIECTB
KOJIMYE€CTBOM | MOJIb, UCCIIeIOBaHHE OCOOCHHOCTEHN pacTBOPEHUS BEILIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHON
MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA, B3aMMOICMCTBUE BOJIBI C METAIIaMU
(HaTpHeM M KaJbleM) (BO3MOXKHO UCIIOJIb30BAHUE BUJIEOMATEPUATIOB),



UCCJe0BaHuEe 00Pa3lloB HEOPTAHMYECKUX BEIIECTB PA3IMYHbBIX KJIACCOB,
HAOJIIOICHNE U3MEHEHUSI OKPACKHU WHIUKATOPOB B pacTBOpPaxX KUCIOT U
Hienoueil, n3yuenue B3aumoencteus okeuaa meau (1) ¢ pacteopom cepHoit
KHUCJIOTBI, KACIIOT ¢ METaJUIaMH, PEaKIUi HEUTpATIU3ALINH, TTOTyUYCHUE
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOI0 METaJljIa IPYTUM U3 pacTBopa
COJIM, PEIIEHNE SKCTIEPUMEHTABHBIX 3a7a4 N0 TeMe «BaxHenmne Kiaccel
HEOPTraHUYECKUX COCTUHEHUI.

IHepuoanueckuii 3axoH u Ilepuoanyeckasi cucreMa XMMHUYECKHX
yjiemeHTOB /. U. MenaesieeBa. CTpoeHne aToMOB. XUMH4YECKaSA CBA3b.
OKHCINTETbHO-BOCCTAHOBHUTEIbHbIE PEAKIIHU

[TepBble MOMBITKH KJIaCCUPUKAIIMU XUMUYECKHUX J1eMeHTOB. [loHsTHE O
IPYIIaxX CXOMHBIX AJIEMEHTOB (II[€I0YHbIC U IIEJIOYHO3EMENbHBIE METaJIIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPbIE 00pa3ytoT aM(pOTEPHBIE OKCHIbI
Y TUPOKCH/IBL.

Ilepnoanueckuit 3aKkoH. [lepuonnueckas cucteMa XUMUYECKUX 3J1EMEHTOB /1.
N. MenneneeBa. KopoTkoneproaHas v JJIMHHONIEpUOAHAS (POPMBI
[lepuoguueckoit cucteMmbl XuMu4eckux 3sieMeHToB /. 1. Mengeneesa. [lepuobl
v rpynnsl. PU3HYECKUN CMBICII OPSIAKOBOIO HOMEPA, HOMEPOB IEpUOIA U
TPYMNIIbI 2JIEMEHTA.

Crpoenne aroMoB. CocTaB aTOMHBIX siAep. M30TONbI. DIEKTPOHBI.
CrtpoeHne 3JeKTPOHHBIX 000I0YeK aTOMOB NEPBBIX 20 XMMHUYSCKHUX 2JIEMCHTOB
[Tepuonnueckoii cucremsl . 1. MenneneeBa. XapakrepucTuka XUuMHUYECKOI'O
3JIEMEHTA TI0 €ro MnoJjiokeHuto B [lepuoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTU U3MEHEHUS PAINyCa AaTOMOB XUMUYECKUX JIEMEHTOB,
METAJUNIMYECKUX ¥ HEMETAJTMYECKUX CBOMCTB IO TPYIINaM U MEPUOIAM.

3nauenue I[lepuoguueckoro 3akoHa u [lepuoandyeckoit CUCTEMBI XUMHUYECKHUX
BJIEMEHTOB U pa3BUTHUA HAYKHU U npakTuku. [. 1. MenaeneeB — yu€Hbin u
rpaXKJaHUH.

Xumnueckasi cBsizb. KoBasieHTHas (TosisipHasi ¥ HEMOJSpHAsi) CBS3b.
DNEKTPOOTPULATEIBHOCTh XUMUUECKUX 1€MEHTOB. lOHHAs CBA3b.

Crenenb okucneHusi. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU.
[Tponeccel okuciaeHus u BoccTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHre 00pa3lioB BEIIECTB METAJIOB U HEMETAILJIOB,

B3aUMOJICVCTBUE THAPOKCHUIA IMHKA C pACTBOPAMHU KHUCJIOT U IIEIIOUYEH,
MIPOBEJICHUE ONBITOB, WLTIOCTPUPYIOIIUX IPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX peaKIuil (TOpeHre, peakiiuu pa3ioKeHus, COSAMHEHNUS ).

Meoscnpeomemnbnie céasu



Peanuzanus MexXnpeIMeTHbIX CBA3EH MTPU U3YUEHUN XMMHH B 8 Kjacce
OCYIIECTBIISIETCS YepPe3 MCIIOIh30BAHNE KaK OOITUX €CTECTBEHHO-HAYIHBIX
MOHATUH, TaK Y MOHATUH, SABJISIOIMIMXCA CUCTEMHBIMU JIJIS1 OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO6mIre ecTecTBEHHO-HAYUHbIE TTOHITHUS: HAyYHbIN (akKT, TUIIOTE3a,

TEOpus, 3aKOH, aHAJIN3, CUHTE3, KIacCU(DHUKAIMS, TEPUOIUIHOCTD, HAOIIOICHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIENb, SIBJICHUE.

®du3uka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIU/I,
W30TOIIbl, PaIMOAKTUBHOCTD, MOJIEKYJIA, SJIEKTPUUECKUH 3apsi/l, BELIECTBO, TEIIO,
00BbEM, arperaTHOE COCTOSIHUE BEUIECTBA, ra3, GU3NUECKUE BEIUUYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE311bI, COomHIE.

buonorus: ¢orocunTes, Apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPaIbl, TOPHBIE
NOPOBI, MOJIE3HBIE NCKOITAEMBIE, TOIUIMBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XUMHUYECKAsI peaKUusi

[Tepnognueckuii 3akoH. [lepuoguyeckas cucreMa XUMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B N3MEHEHUH CBOMCTB
XUMHYECKUX 3JIEMEHTOB NEPBBIX TPEX NMEPUOOB, KA, KaJbLUI U UX
COEIMHEHUI B COOTBETCTBUU C MOJOKEHUEM AJIEMEHTOB B llepronnueckoii
CHACTEME U CTPOCHUEM MX ATOMOB.

Ctpoenue BemecTa: BUAbl XUMUYECKON CBSI3U. THUIIBI KPUCTAIITMYECKUX
pPELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJIINYECKON PEIIETKU U
BHUJAa XUMHUYECKOU CBS3H.

Knaccudukanuys n HoMeHKIaTypa HEOPraHUIECKUX BEIIECTB.

XUMHYECKHUE CBOMCTBA BEMIECTB, OTHOCSIIIMUXCA K PA3JIMYHBIM KJIacCaM
HEOPraHMYECKNUX COEAUHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakiuil o pa3IuyHbIM MPU3HAKaM (TI0 YUCITY
¥ COCTaBY yYaCTBYIOIIHNX B PEAKIIUH BEIIECTB, IO TEIIOBOMY d(PdeKTy, 1o
U3MEHEHHIO CTENEHEH OKUCIEHUS] XUMHUUECKUX 3JIEMEHTOB, 0 00paTUMOCTH, 1O
YYaCTHUIO KaTaau3aTopa). JK30- U SHAOTEPMUYECKHUE PEAKIIUN, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTHEe 0 ckOopocTH XUMHUYEcKOoU peakuud. [ToHsTHE 00 00paTUMBIX U
HEOOpaTUMBIX XUMMUYECKUX peakiusax. [loHATHe 0 TOMOT€HHBIX U IreTepOreHHbIX
peakuusx. [lonstue o karanuze. [TonsiTue 0 Xumuyeckom paBHoBecun. DaKTOpHI,
BIIASIIOIINE HA CKOPOCTh XUMHUUYECKOW PEAKIINU U MTOJI0KEHUE XUMUYECKOT O
PaBHOBECHSL.

OKHCIIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIUH, JIEKTPOHHBIN OanaHC

OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOM PCaKIM. CocraBnenue ypaBHGHI/Iﬁ



OKUCJIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUNA C MCTIOIBb30BAHUEM METOAA
3JICKTPOHHOTO OajaHca.

Teopust AIEKTPONUTHYECKON JUCCOLMALMH. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtunonsl, anroHbl. MexaHu3M AMCCOLMAIIMU BEIIECTB C Pa3IUYHBIMU BUJIAMU
xuMu4yeckoi cBsizu. Crernenp nuccounarnuu. CUIbHBIC U CITA0bIe SJIEKTPOTUTHI.

Peakiuu nonHoro oomeHa. Y clioBUs MPOTEKaHUS PEaKIuii MOHHOTO OOMEHa,
MIOJIHBIE Y COKPAIIEHHBIC HOHHBIE YpaBHEHUS peakunil. CBOMCTBAa KUCIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUN 00 AJIEKTPOIUTUUECKON
nucconnanuu. KauecTBeHHbIEC peakiiii Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuyeckuii IKCnepumenm:

03HAKOMJICHUE C MOJICJISIMU KPUCTAJIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEII[ECTB — METAJJIOB U HEMETAJIOB (rpaduTa U ajiMasa), CIIOKHBIX BEIIECTB
(xJI0pua HaTpHs), UCCIIEIOBAaHNE 3ABUCUMOCTH CKOPOCTH XUMHUYECKON peaKIiuu
OT BO3JICUCTBUS PA3IUYHBIX (PAKTOPOB, UCCIEAOBAHUE IEKTPOIPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOLIECCa JUCCOLMALIUM KUCIIOT, IIET0YEN U COJIeH
(BO3MO>XHO MCITOJIb30BAHUE BUJICO MAaTEPHAJIOB), MPOBEAECHUE OIBITOB,
WLUTIOCTPUPYIOMIMX MTPU3HAKU TPOTEKAHMSI PEaKIINil HOHHOTO0 0OMeHa
(oOpa3oBaHue ocajiKa, BbIJIEIICHUE T'a3a, 00pa30BaHKUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIINX TPUMEPHI OKUCIUTEITBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHue, peakiny pa3ioKeHUs], COeIMHEHUS ), PACIIO3HABAaHUE HEOPTAHUYECKHUX
BEILIECTB C MOMOIILIO KAUECTBEHHBIX PEAKIIMH Ha NOHBI, PEIICHUE
AKCIIEpUMEHTAJIBHBIX 3a]1a4.

HemeTajibl M MX cOeTUHEHHUS

OO6mias xapakTepucThKa rajgoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIe CTeneHu okucieHus. CTpoeHne u GU3NIecKue CBOMCTBA MIPOCTHIX
BEIIECTB — FAJIONCHOB. XMMHUYECKHE CBOKWCTBA HA IIPUMEPE XJI0pa
(B3aMMOJICHCTBUE ¢ METAJNIaMH, HEMETaJIaMU, IIeJI0YaMHu). XJIOPOBOIOPO/I.
ConsHas KMCIIOTa, XUMHUYECKUE CBOMCTBa, MOJIyuyeHHe, TpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOPO/Ia HA OPTaHU3M YEJNOBEKa. BaxkHenIne XJI0pUIbl U UX
HaXO0XJCHHUE B MPUPOJIE.

OOmras xapakrepuctrka 31eMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTENEeHU OKHCIeHUs1. CTpoeHue U (Pu3nUecKue CBOMCTBA
IIPOCTHIX BEIIECTB — KUCJIOPOa U CePhl. AJIJIOTPOITHbIE MOAUGUKAIIUHA KUCIOPOa
U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOIOPO/I, CTPOCHHE, HDU3UICCKHUE U
XUMHUYECKHE CBOMCTBA. OKCHUIBI CEPhI KaK MPEICTABUTEIIN KUCIOTHBIX OKCHIOB.
CepHas kuciioTa, GU3NIeCKUe 1 XUMUISCKHE CBOMCTBA (00IIIHE KaK
IPEACTAaBUTENS Ki1acca KUCIIOT U crienudpuyeckue). XuMUYeCKUue PeaKkilfm,
JeKaIIue B OCHOBE MPOMBIIIJICHHOTO CIIOC00a MOTyUYEeHHS CEPHON KUCIOTHI.
[Ipumenenue cepHoil KUCIIOTHI. COM CEPHOM KUCIOThI, KAUECTBEHHAS PEAKLIUS HA



cynbdar-uon. HaxoxaeHue cepbl U €€ COEAMHEHUN B NpUpoje. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH CPEeNbl COCAUHEHUSMH Cepbl (KUCIOTHBIC TOMKIH,
3arpsi3HeHNe BO3yXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPALCHHS.

OO6m1as xapakTepuCcTHKa AI1eMEeHTOB V A-Tpymibl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIC CTETICHU OKUCIICHUS. A30T, paclipOCTPaHEHUE B IIPUPOJIE,
dusndeckre 1 XUMHIECKUEe CBoKCTBa. KpyroBopoT a3ora B npupoae. AMMHAK, €ro
¢dusnyeckne U XMMUYECKUE CBOWCTBA, ody4yeHne U npuMeHnenue. Coau aMMOHUS, UX
dusnyeckue U XUMUYECKHEe CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakiusi Ha HOHBI
aMMOHUs. A30THas KHCIIOTa, e€ MoJydeHue, (Pru3nieckue 1 XUMUIECKUEe CBONCTBA
(obmIme Kak MpencTaBUTeNs Kilacca KUCIOT U crieninduueckue). Vcnonbp3zoBanue
HUTPATOB U COJICH AMMOHUS B KAU€CTBE MUHEPATBLHBIX YA00peHuH. XUMHUUECKOe
3arps3HEHUE OKPY>KAIOIIeH Cpebl COeTMHEHUSIMHU a30Ta (KUCIOTHBIC T0XKIH,
3arpsi3HEHHUE BO3/1yXa, MOUBBI U BOA0EMOB). Docdop, amoTpornHbie MoauduKaum
dochopa, puznueckue u xumudeckue cBoiicrea. Okcun docdopa (V) u hocopnast
KUCJIO0Ta, PU3NIECKHE U XUMUYECKIE CBOMCTBA, MmoirydeHue. Mcmnonb3oBanue
dbocdaToB B KaueCcTBE MUHEPATBHBIX YI00PEHUI.

O6mras xapakrepuctuka siaemMeHToB [VA-rpymnmbel. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTENEHU OKUCIEHUS. YTIEpOa, aJIIOTPOIHbIE
Moau(UKAIIUU, PACTIPOCTPAHEHUE B MPUPO/IE, GU3UIECKUE U XUMUYECKUE
cBoiicTBa. Ancopouus. Kpyrosopor yriepona B mpupoje. Okcuzsl yrieposa,
ux GU3NYECKHE U XUMUYECKHUE CBOMCTBA, IEHCTBUE HA )KUBbIE OPTaHU3MBbI,
NOJTy4YEeHHE U IPUMEHEHHE. DKOJIOrMuecKHe MpoodIeMbl, CBI3aHHbIE C OKCUIOM
yraepoja (IV), runoresa rio0aibHOTO NOTEIJIEHUS KIIMMaTa, MapHUKOBBIN
s dexT. YrompHas KuciaoTa u e€ coiv, X Pu3ndecKrue 1 XUMHUIECKUe
CBOMCTBa, MOJIy4eHUE U MpuMeHeHue. KauecTBeHHas peakiius Ha KapOoHaT-
noHbl. Mcronb3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U
CENBCKOM XO3SMCTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCTUHEHUSIX
yriiepojaa (MeTaH, 3TaH, 3TUIEH, alleTWICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsI
kucnota). [IpupoaHbie HCTOUHHUKHU YTIAEBOAOPOI0B (YroJib, IPUPOAHBIN ra3,
He(dTh), MPOAYKTHI UX MepepadoTku (OEH3UH), UX POJIb B OBITY U
IPOMBIIITIEHHOCTH. [loHSATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX: KUPaX,
Oenkax, yriaeBoaax — M UX POJIu B )KU3HU YeloBeka. MaTtepuaabHOE €IMHCTBO
OpPraHUYECKUX U HEOPraHUYECKUX COEAUHEHUN.

Kpemnuii, ero pusnyeckrue u XUuMHUYECKHUE CBOMCTBA, TIOTYUYECHUE U
npumenenne. CoeuHeHust KpeMHus B ripupojie. OO1iue npeacTaBieHus 00
okcujie kpemuus (IV) u kxpemHueBoi kucinore. CUIMKAThl, UX UCIOJIb30BAHKE B
OBITY, B IPOMBIIICHHOCTH. BaxkHeline cTpouTeaIbHbIe MaTepUalibl: KepaMHKa,



CTEKJIO, IIeMEHT, 0eTOoH, kese300eToH. [Ipobiaembr 6e30macHOro
UCIIOJIb30BAHUSI CTPOUTENBHBIX MATEPUAIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

U3y4eHHe 00pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOUCTB COISTHON KUCIIOTHI,
IPOBE/ICHUE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPU-UOHBI U HAOIIOICHIE TPU3HAKOB
UX MPOTEKAHUS, OTIBITHI, OTPAKAIONINE (PU3NIECKUE U XUMUIECKIE CBONCTBA
rajioreHoOB U UX COEAUHEHUM (BO3MOXXHO MCIIOJIb30BAHKUE BUEOMATEPUATIOB),
O3HaKOMJIEHHUE C 00pa3liaMu XJIOPUAOB (raJoreHU0B), 03HAKOMIICHHUE C
o0Opa3naMu cepbl ¥ €€ COeTMHEHUSIMU (BO3MOYKHO UCIIOJIb30BAHUE
BUJIEOMAaTEpPUAJIOB), HAOIIO/ICHHE Mpolecca 00YTIIMBaHUs caxapa Moj AeCcTBUEM
KOHLICHTPUPOBAHHOMW CEPHOU KUCIIOThI, U3yYEHHE XUMUYECKHX CBOMCTB
pa30aBIIEHHOM CEpHOI KUCIOTHI, IPOBECHUE KAaU€CTBEHHOM PEaKIuK Ha CylbdaT-
WOH U HaOJI0IeHrE MTPU3HAKa €€ MPOTEeKaHUs, O3HAKOMJICHUE ¢ PU3NUECKUMHU
CBOMCTBaMu a30Ta, (ochopa U uxX coequHEHUHN (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), 00pa3iamMu a30THBIX U (HOCHOPHBIX YI00peHU, MoTydeHue,
coOupaHue, pacno3HaBaHUE U U3yUCHHE CBOICTB aMMHUaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHUS U (hocPaT-uoH U U3ydeHue MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJCUCTBUE KOHLICHTPUPOBAHHOM a30THOM KUCIIOTHI C
MeJbI0 (BO3MOXHO UCIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUE€HUE MOJIeIen
KPUCTANIMYECKUX PEIIETOK anmasa, rpadura, QpysiepeHa, 03HaKOMIIEHUE C
IPOLIECCOM a/ICOPOIIMH PAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YTIIEM U
yCTPONCTBOM MPOTUBOTa3a, MOJydeHUEe, COOUpaHne, paclo3HaBaHUE U U3YICHHE
CBOMCTB YIJIEKHUCIIOTO ra3a, MpoBeIeHNE KaueCTBEHHBIX pPeaKIiii Ha KapOoHaT 1
CUJIMKAT-UOHBI U U3yUYEHHE MPU3HAKOB UX MPOTEKAHUs, O3HAKOMJICHHUE C
IPOJYKIIMEH CUITMKATHON MPOMBIIIJIEHHOCTH, PEIIEHUE YKCTIEPUMEHTATbHBIX
3aj1a4 1o TeMe «BaxkHelnme HeMeTaJUTbl U UX COCTUHECHUS».

MeTa/uibl 4 MX COeTMHEHUSA

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHUU
uX nojoxeHus B llepuonnueckon cucreMe XUMUIECKUX AeMeHToB [I. U.
MenpeneeBa u ctpoeHust arToMoB. CTpoeHHe METAIIOB. MeTarnyeckas CBA3b U
METaJUTMYECKAs] KPUCTAJUITMUECKAs PEIIETKA. DIEKTPOXUMHUUECKUN P
HaNPsDKEHUN MeTaiioB. U3nveckre  XUMUIECKHe CBOMCTBA MeTauioB. O01ue
crocoObl nostyueHust MmeTauioB. [IoHsITHE 0O KOPPO3UHM METAIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBbl (CTallb, YyTyH, TIOPATIOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TPOMBIIILIIEHHOCTH.

[1enounbie MeTaUTBL: OoKeHne B [leproandeckoil cucreMe XUMUIECKUX

anemeHToB [. 1. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOKJICHUE B IPUPO/IE.

duznyeckre 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kainusi). OKCUabl U



TUJIPOKCUIBI HATPpUS U Kalns. [[puMeHeHne MIeI0OYHbIX METAJIOB U
UX COCIMHECHUM.

II{erouHO3EeMENBbHBIE METAJIbl MATHUW M KaJIbLIUI: MOJI0XKECHUE B
[Tepuonnueckon cucreme xumuueckux 3neMeHToB J1. . MenneneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHUE B pupojie. Pu3nueckne U XMMUYECKUE CBOMCTBA MarHusl
Y Kaibliys. BaxkHelne coeMHeHus Kaabliysl (OKCUT, THIPOKCHUI,
comnn). JKECTKOCTh BOJIBI M CIOCOOBI €€ yCTPaHEHUS.

AJroMuHUN: nonoxenue B [leproanueckoil cucTeMe XUMHYECKUX
anemeHTOB [l. 1. MenneneeBa, cTpoeHHE aTOMa, HAXO0XKJICHUE B IIPUPOJIE.
du3nyeckne U XUMUIECKHAE CBOMCTBA allfOMHUHMS. AMGBOTEpHBIE CBOMCTBA OKCHAA
Y TUJPOKCHUIA ATFOMUHUSL.

Kenezo: nonoxenue B [leproandyeckoil cucteMme XuMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, ctpoeHne atomMa, HaX0XJACHHUE B pupoae. Gusndueckue u
XHMHYECKHE CBOMCTBA kenne3a. OKCUAbl, THAPOKCUIBLI U conu xene3a (I11) u xxenesa
(I1I), ux cocraB, CBOICTBA U MOJy4YCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3aMy METAJJIOB U CIUIABOB, UX (PU3MUYECKUMHU
CBOMCTBaMU, U3YUYEHUE PE3YIHTATOB KOPPO3UU METAILIIOB (BO3MOXKHO
UCTIOJIb30BaHKHE BUIEOMATEPHAIIOB), 0COOCHHOCTEN B3aMMOICHCTBUS OKCUIA
KaJIbLIMs U HATPHS C BOJOM (BO3ZMOXHO MCIIOIb30BaHUE BUIEOMATEPUATIOB),
MICCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, TPOLIECCA TOPEHUS JKEJIE3a B KUCIOPOAE
(BO3MOXHO MCIIOJIb30BAHUE BUACOMATEPHUAJIOB), IPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX PEAKIIMN HA MOHBI: MarHus, KaJbIUs, aJFOMUHMS, ITUHKa, Keme3a (1)
u xxene3a (I11), mexu (II), HaGmrogeHne U OMMCaHUE MPOIECCOB OKPAITUBAHUS
IJIaMEHU MOHAMM HATPHUS, Kalus U KaJIbIUs (BO3MOKHO UCIIOJIb30BAHUE
BUJIEOMATEPHUAJIOB), UCCIIEIOBAaHUE aM(DOTEPHBIX CBOMCTB TMAPOKCUIA ATFOMUHUS
Y TUJIPOKCHU/IA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TEME
«BaxHeHnue MeTauibl 1 UX COCAUHEHUS.

XuMHUsS U OKpPYKAOLIAs cpeaa

BemecTBa 1 MaTepuanbl B IOBCEAHEBHOW )KU3HU YEIOBEKA. be3ornacHoe
UCITOJIb30BaHUE BEIIECTB M XUMUICCKHUX peakiuii B ObITy. [lepBas momorpb
IIPU XUMHUYECKUX 0XKOTraxX U OTPABIICHUAX.

XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIeH cpeibl (TIpeiesibHast JOmycTuMas
KOHIIEHTpa1us BemecTs, gaiee — [1/IK). Ponb xumun B pemeHuun
IKOJIOTHUECKHUX TTPOOJIEM.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lioB MaTEpPHUAIOB (CTEKJIO0, CIIaBbl METAJLIIOB,

MOJIMMEPHBIC MaTEPHUAITBI).

Meosicnpeomemnuwle ceasu



Peanuzanus MexXnpeIMeTHbIX CBA3EH MTPU U3YYEHUM XMMHH B 9 Kjacce
OCYIIECTBIISIETCS YepPe3 MCIIOIh30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TaK U MOHATUH, SBJISIFOIIUXCA CUCTEMHBIMU ISl OT/IETIbHBIX ITPEIMETOB
€CTEeCTBEHHO-HAYYHOI'0 ITUKJIA.

OO6mIre ecTecTBEHHO-HAYUHbIE TTOHITHUS: HAyYHbIN (akKT, TUIIOTE3a,
3aKOH, TEOPHsl, aHAJIN3, CHHTE3, KIaCCU(PUKAIIUS, IEPUOTUIHOCTD,
HAOJII0/ICHUE, SKCIIEPUMEHT, MOJIEIUPOBaHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE,
NapHUKOBBIN 3(PPEeKT, TEXHOIOTHsI, MaTEPHAIIBI.

du3uka: Matepus, aToM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIH/I,
U30TOIbI, paIMOAKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKUI 3apsi/l, TPOBOTHUKH,
MOJIYITPOBOAHUKH, TUDJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TEIIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, I'a3, paCTBOP, pACTBOPUMOCTb,
KPUCTAJUTMYECKAsT PEIIETKA, CIIaBbl, PU3NIECKUE BETUINHBI, SIUHUIIBI
U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢otocunres, nprxanue, onochepa, IKocucTeMa, MUHEPATIbHBIC
yI0OpEeHHsI, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbI, TOPHBIE

IMOpPOJkbI, IMOJIC3HBIC NCKOIIACMBIC, TOIINIMBO, BOJAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE Pe3yIbTAThl OCBOEHUS ITPOTrPaAaMMbl OCHOBHOT'O O0IIET0O
0o0pa30oBaHus IOCTUTAIOTCS B X0J1€ OOY4YEeHHsI XUMHUHU B €IMHCTBE Y4eOHOU U
BOCIIUTATEIIbHOU JAEATEIIBHOCTU B COOTBETCTBUU C TPAAULIMOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHBIMU U TYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU, IPUHATHIMU B
o0l11IecTBE MpaBUIaMHU U HOPMaMH MOBEJEHUS U CLIOCOOCTBYIOT IpoiieccamM
CaMOTIO3HAaHUSs, CAMOPA3BUTHUS U COLIMAIIM3AIMHN 00 yYarOIIHXCS.

JIM4HOCTHBIE pe3yJIbTaThl OTPAKAIOT TOTOBHOCTH 00YYaIOIIUXCS
PYKOBOJICTBOBATBHCSI CUCTEMOM MTO3UTUBHBIX IEHHOCTHBIX OPUEHTALUN U
paclIMpeHue OMbITA IESITETLHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1)maTpuoTH4YE€CKOro BOCIIMTAHMS .

LIEHHOCTHOI'O OTHOLLIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
Y HAYYHOMY HACJIEAUI0, TOHUMAHUS 3HAYCHUSI XUMUYECKON HAYKU B )KU3HU
COBPEMEHHOI'0 O0IIECTBA, CIOCOOHOCTH BJIAJIETh IOCTOBEPHOM MH(MOpMaIueit o
IIEPEIOBBIX JOCTHKEHUAX U OTKPBITUAX MUPOBOM U OT€UYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHUpa U 00IIECTBA;

2)rpaskaIaHCKOro0 BOCTIUTAHUSA:

IIPEJICTABIICHUS O COLMATIbHBIX HOPMaXx U MPABUIIAX MEKIUYHOCTHBIX
OTHOIIEHHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOILIECTBEHHO
MOJIE3HOM, yueOHOUCCIEA0BATENbCKOM, TBOPUECKON U APYTUX BUJIAX JIEATEILHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM NIEATENIbHOCTH MTPH BBITTOTHEHUH
y4eOHBIX, TO3HABATENbHBIX 33]1a4, BBIMOJIHEHUN XUMUYECKIX IKCIIEPUMEHTOB,
CO3IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
¥ B3aMMOIIOMOIIIH B MPOIIECCE ITON yU4eOHOU NeATeTbHOCTH, TOTOBHOCTH
OIIEHUBATh CBOE MOBEACHUE U TOCTYIIKM CBOMX TOBAPHUIIEH C TO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUM NTOCTYIIKOB;

3)IEHHOCTH HAYYHOI'0 MO3HAHUA:

MHPOBO33PEHUYECKHUE MTPEICTABICHHS O BEIIECTBE U XUMUYECKON PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M COCTABJISIIOIINE
OCHOBY ISl IOHUMAaHUS CYLIIHOCTA HAYYHOM KapTUHBI MUPA, IPEACTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOIbI, B3AUMOCBS3X YEIOBEKA C
IIPUPOJTHOMN CPEZION, O POJIM XMMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

NO3HABATEIbHbIE MOTUBBI, HAMPABJICHHBIE HA MOJIyYE€HUE HOBBIX 3HAHUH 11O
XUMHUH, HEOOXOIUMBIC 11 OOBSICHEHUS HAOJII0/1aeMBIX ITPOIIECCOB M SIBJICHUH,
MO03HABATEIHLHOM, MH(OOPMAITMOHHON U YUTATEIbCKOU KYJIbTYPhI, B TOM YHCIIC
HABBIKOB CAMOCTOSITEIILHOM PabOThI ¢ y4eOHBIMU TEKCTAMHU, CIIPABOYHOM



JUTEPATYpPOM, JOCTYITHBIMU TEXHUYECKUMU CPEACTBAMU
UH(POPMAIIMOHHBIX TEXHOJIOTHA;

MHTEpEC K OOYUYEHHIO U MO3HAHUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTD U
CIIOCOOHOCTH K CaMOOOPa30BaHUIO, MPOSKTHON U UCCIEA0BATEIbCKOM
JESITENbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMPABICHHOCTH U YPOBHS 00yUYeHUS
B JaJIbHEHUIIIEM;

4)(popMHUpPOBaAHMS KYJIbTYPbI 310POBbSI:

OCO3HAHME IEHHOCTHU U3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3/I0pOBBIO, YCTAHOBKU Ha 37J0pOBbIN 00pa3 KU3HHU, OCO3HAHUE MOCIEACTBUM U
HEMpUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTr0JIsl, HAPKOTHUKOB,
KYpeHHs ), HEOOXOIUMOCTH COOIIO/ICHUSI MPABUJI O€30MACHOCTHU MPU OOPAILCHHUH C
XUMHYECKUMHU BEIIECTBAMU B OBITY U pealibHOM JKU3HU;

5)TpyaoBoOro BOCIMTAHUS:

MHTEpEC K MPAKTHUYECKOMY M3YUEHHIO MPOQECCHii U TPyAa Pa3IndHOro poja,
yBa)XEHHUE K TPYAY U pe3ysbTaTaM TPYAOBOU AEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHHUS MMPEAMETHBIX 3HAHUM 110 XUMHH, OCO3HAHHBIN BBIOOD
MHIUBHUIYaJIbHOM TPACKTOPUH MPOAOIKEHUS 00pa30BaHMs C YIETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEMH,
yCHENHON Mpo(ecCHOHaTbHOM NeITeTbHOCTH U pa3BUTUSI HEOOXOIUMBIX YMEHHUIA,
TOTOBHOCTH aIalITUPOBATHCS B MPO(ECCHOHATIBHOM Cpeie;

6)3K0/10rMYeCcKOro BOCIUTAHUS:

AKOJIOTUYECKH LEIECO00Pa3HOE OTHOLIEHUE K MPUPOJIE KAK UCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
6e3omacHoro oopasza KU3HU, OTBETCTBEHHOE OTHOIIICHHE K COOCTBEHHOMY
du3HIeCKOMY U TICUXHUECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJTIOICHUS
npaBuil O€30MaCHOr0 TOBECHUS MPU pabOTe C BEIIECTBAMHU, a TAKXKE B
CUTYaIMSIX, YTPOKAIOIINUX 3/IOPOBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHATH 3HAHUS, TIOJTydYaeMble TIPU U3yUYECHUU XUMUH, IS
peneHns 3a1a4, CBA3aHHbIX C OKPYKAOIIEN NPUPOJHON CPENON, IS TOBBIICHUS
YPOBHS 3KOJIOTUYECKON KYIbTYPhl, OCO3HAHUS TJI00AIBHOIO XapaKTepa
AKOJIOTHYECKUX MPOOJIEM U MyTeH UX pPelIeHUsl OCPEACTBOM METOJ0B XUMHUH,
HKOJIOTUYECKOT0 MBIIIIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MIO3HABATEIHHOM,
KOMMYHUKATUBHOMN U COLIMAJIbHOM MPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATbDI

B cocTtaBe MeTanpeMeTHBIX PE3YJIbTAaTOB BBIIENISIOT 3HAYMMBIC JIISI
(GopMHpOBaHUS MUPOBO33PEHHUS OOIIICHAYYHBIEC TOHATHUS (3aKOH, TEOPHS, TPHUHITHII,
TUI0TE3a, PaKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JPYToe. ), KOTOpPbIe
HCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MMpeaMeTax 1 MO3BOJISIOT Ha
OCHOBE 3HAHH U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IETOCTHON



HAy4YHOW KapTUHE MUPA, U YHUBEpPCAJIbHbIC yUeOHbIC NEUCTBHUS
(mo3HaBaTeNbHBIC, KOMMYHUKATUBHBIC, PETYISITUBHBIC), KOTOPHIE 00ECIIEYNBAIOT
dbopMupoBaHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY TJIAHUPOBAHUIO U
OCYIIIECTBJICHUIO Y4EOHOU S TEIHLHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBbIE YUeOHbIE JeiCTBUS

ba3oBble j1ornyeckue AefcTBu:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOT'0 MBIIIJIEHUS IPU OCBOCHUU
3HAHMI: paCKpbIBATh CMBICT XUMUYECKUX MOHITHUH (BBIACISITH X XapaKTepHbIC
NPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3h C IPYTUMU MOHATUSIMHU ), UCTIOTB30BaTh
TIOHSITHS 1T OOBSICHEHUS OTJEIBHBIX (DAKTOB W SIBICHHM, BHIOUPATh OCHOBAHUS U
KPUTEPHH JIJIS KITacCU(UKAITMN XMMHUYECKUX BEIIECTB M XUMUYSCKHUX PEaKIn,
yCTaHABJIMBATH IPUUMHHO-CJICICTBEHHBIC CBSI3U MEXKIY 00BEKTaMHU U3YUYCHHUS,
CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, JETYKTUBHBIC, IT0 aHAIOTHH),
JienaTh BBIBOJIbI M 3aKJIFOUCHUS,

yMEHHUE TIPUMEHSTH B IIPOIIECCE MTO3HAHUS MMOHATHS (IPEIMETHBIC U
MeTanpeIMETHbIE), CAMBOJIIMYECKHE (3HAKOBBIC) MOJIEIIU, UCIIOJIb3yEMbIE B
XUMUH, IPe0OPa30BBIBATH MUPOKO MPUMEHSIEMbIC B XUMUW MOJICITEHBIE
NpeACTaBICHUS — XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XUMUUYecKas popmyra u
ypaBHEHUE XUMUUYECKOU PEaKIUU — IIPU PEIICHUU y4eOHO-TT03HABATEIbHBIX
3a/1a4, ¢ y4TOM 3TUX MOJIEIHHBIX MIPEICTABIICHNUN BBISBIATh U XapaKTePU30BaATh
CYIIIECTBEHHbIE MMPU3HAKH U3Y4aeMbIX OOBEKTOB — XUMHUECKUX BEILIECTB U
XUMHUYECKUX PEAKIIUH, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, TPUUUHHO-
CJIEJICTBEHHBIE CBS3U U MPOTUBOPEUHS B M3y4aeMbIX MPOIECCaX U SIBICHUSIX.

Ba3oBble uccienoBarejibckme IeiCTBHS

YMEHHE UCTIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAUECTBE
WHCTPYMEHTA MO3HAHUS, a TAK)KE B KaUeCTBE OCHOBBI JIJIs1 (POpMUPOBaAHUS
TUIOTE3bI [0 MPOBEPKE MPABUILHOCTH BbICKA3bIBAEMbIX CYXKICHUMH;

pUOOPETEHHE OMBITA 10 TUIAHUPOBAHUIO, OPTAHU3AIMU U TIPOBEJICHUIO
YUYEHUYECKHUX SKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €T0 PE3yibTaT, POPMYIUPOBATH 000OIICHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, UCCIETOBAHNS, COCTABIISATH OTUET
0 MpOojIeNIaHHOM padoTe.

PaGora ¢ undgopmaumei:

yMEHHUE BIOUPATh, aHATM3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAITHIO
Pa3IUYHBIX BUJOB M OPM IMPEACTABICHHUS, MTOTYYAEMYIO U3 PA3HBIX HICTOYHUKOB
(Hay4yHO-TIOMYJISIpHAS JIMTEPATYPa XUMUYECKOTO COJIEp>KaHMUsI, CIPABOYHbBIC
nocobwusi, pecypcsl UHTEpHETA), KPUTHUECKH OIIEHUBATH MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE PUMEHSTh PAa3IMYHbIE METO/IBI U 3aIIPOCHI IPU MOUCKE U 0TOOpE
UH(GOPMAITIHN ¥ COOTBETCTBYIONTUX JTAHHBIX, HEOOXOAMMBIX JJIS BHITTOJTHCHHUSI
y4€OHBIX U NTO3HABATEBHBIX 3a7a4 ONpPEAeIEHHOr0 THIIA, TPUOOPETEHUE OIBITA B
00J1aCTH UCTIOJIB30BAHUS MH(GOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYPOU aKTUBHOT'O UCITOJIb30BAHUS PA3JIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BBIOUPATh ONTHUMANIbHYIO (POPMY MpeaCTaBIECHUS HH(DOPMALUU U
WUTIOCTPUPOBATH PEIIaeMble 33]]a4H HECIIOKHBIMU CXEMaMHU, JuarpaMMaMu,
npyrumu hopMamu rpaduKi ¥ UX KOMOWHAIIUSAMY,

YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh B Mpoliecce yueOHOH U
UCCIIEZIOBATEIBCKOM IEATEIbHOCTH HH(POPMAIIHIO O BIUSHUH
IPOMBIIIEHHOCTH, CEJIbCKOr0 X034ICTBA U TPAHCIIOPTA HAa COCTOSHHE
OKPY’KAIOIIEH MPUPOIHON CPEBI.

KoMMyHMKaTHBHBIE YHMBeEPCAJbHbIE Y4eOHbIe TelCTBUS:

YMEHHUS 33J]aBaTh BOMPOCHI (B X0/ Axayiora U (W) TUCKYyCCUU) IO
CYILECTBY 00CYX/1aeMOU TeMbI, OPMYJIHMPOBATH CBOU MPETIOKEHHUS
OTHOCHUTEJIHHO BBITTOJIHEHUSI MPEI0KEHHON 3a1a4H;

YMEHUS TPEICTABIATH TIOTyYEeHHBIE PE3yIbTaThl TO3HABATEIHHOM
JeSITENbHOCTH B YCTHBIX ¥ MIMCbMEHHBIX TEKCTaX; NENaTh MPE3CHTAIHIO
Pe3yJIbTAaTOB BHIIOIHEHHUS] XUMHYECKOT0 SKCIIEPUMEHTa (71a00paToOpHOro OIbITa,
1abopaTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO POEKTA);

YMEHHUS y4€OHOT0 COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEIBHOM U UCCIIEN0BATEIBCKON NEATENbHOCTH IIPU PELLIEHUN
BO3HUKAIOUTUX NMPOOJIEM HA OCHOBE Y4ETa OOIIMX HHTEPECOB U COTTIACOBAHUS
o3UIHH (00CYXIeHUSI, 00MEH MHCHHSIMH, «MO3TOBBIE IITYPMBI»,

KOOpJMHAIMsI COBMECTHBIX JIEUCTBUI, ONpEIeTICHUE KPUTEPHUEB 10 OLIEHKE
KauyecTBa BHITIOJIHEHHON pabOThI U IPYTHE).

PerynsiTuBHbIE YHHBepCcaJbHbIe YueOHbIe 1eliCTBHUSA:

YMEHHUE CaMOCTOSATEIBHO ONPEACIATH eNU ACSITEIbHOCTH, TUIAHUPOBATD,
OCYLIECTBIISTh, KOHTPOJIMPOBATH U ITPU HEOOXOUMOCTH KOPPEKTHPOBATH CBOIO
NesATebHOCTD, BRIOUpaTh Hanbosee 3hPeKTUBHBIE CITIOCOOBI pellieHns Yu4eOHbIX
Y TIO3HABATENbHBIX 33]1a4, CAMOCTOSITEIbHO COCTABJIATh UM KOPPEKTUPOBATH
MPEAJI0KEHHBIA AIITOPUTM JIEMCTBUM ITPY BBIMOJIHEHUH 3aJIaHUM C YYETOM
NOJTy4YEHHMsI HOBBIX 3HAHUU 00 M3y4aeMbIX 00bEKTaX — BEIIECTBAX U PEAKIUSX,
OILICHMBATh COOTBETCTBHE MOTYYEHHOT O PE3yJIbTaTa 3asBICHHOM 11€7T1, YMEHHE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUM 3aJaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocTtaBe npenMeTHBIX pe3yabTaTOB IO OCBOEHUIO 0053aTE€IBLHOI0
coJiep KaHMsl, YCTAHOBJIEHHOTO TaHHOM (efepaibHON paboueil mporpaMMoHu,
BBIJICIISIFOT: OCBOCHHBIE O0YYaIOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



nencTBU, cieruduuecKkue s MpeaAMeTHON 001acT «XUuMUs, BUJIbI
JESITEIBHOCTH TI0 MOJTYYEHUIO0 HOBOTO 3HAHUS, €r0 HHTEPIPETALINH,
npeoOpazoBaHUIO U MPUMEHEHHUIO B PA3JIMUHbIX YYEOHBIX U HOBBIX CUTYaLIUSX.

K xonity oOyueHnus B 8 kiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUH:

e PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MTOHATUI: aTOM, MOJIEKYJIA,
XUMHYECKUH AJIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEMIECTBO, CMECH
(ogHOpOMHASI U HEOAHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAS U
MOJIEKYJIApHAsl Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJISIPHAS Macca,
MaccoBas J0Js1 XUMUYECKOTO JIEMEHTA B COEAMHEHUH, MOJISIPHBIN
00BbEM, OKCHUJI, KUCIIOTa, OCHOBaHUE, COJIb, DJIEKTPOOTPUIIATEILHOCTD,
CTETNEHb OKUCJICHUS, XUMUYECKAs peaKIus, KjIacCupUKaIis peaKIui:
pEaKIUM COEAUHEHUS, PEAKIIUN PA3II0KEHHUS], PEAKI[UN 3aMEIIICHUS,
peakuuu oOMeHa, 3K30- U SHJIOTEPMHUUECKHUE PEeaKINH, TeII0BOM 3P ekt
peaxiuu, JIpo aToma, JIEKTPOHHBIN CJI0M aToMa, aTOMHasi OpOUTalb,
pagnyc atoMa, XUMHYECKas CBSI3b, NOJISIPHAS U HEMOJISPHAS] KOBAJICHTHAS
CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas JOJISI
BelEeCTBa (MPOLIEHTHAS! KOHILIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U
MPUMEHSTH 3T MOHSATHSA MPU ONMKUCAHUU BEILECTB U UX MPEBPAICHHUI];

e HCHOJIB30BaTh XUMHUYECKYI) CUMBOJIUKY JJIsI COCTABJIEHUS
dbopMyJ1 BEIIECTB U YPAaBHEHUM XUMUYECKUX PEAKIIHI;

e OMNpPEIETATHh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX
COCJIMHEHUSX, CTENICHb OKUCJICHHS DJIEMEHTOB B OMHAPHBIX
COEAMHEHUSX, PUHAJIEKHOCTh BEIIECTB K ONMPEICIEHHOMY KJIACCy
COEJIMHEHUM 110 hopMyraM, BUI XUMUUYECKOU CBsI3U (KOBaJEHTHAs U
MOHHAs1) B HEOPraHUYECKUX COECITUHECHUSX;

e packpsiBaTh cMbIch [leproanueckoro 3akona /. 1. Menneneena:
JEMOHCTPUPOBATh NOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHUX JIEMEHTOB OT UX MonoxkeHus B [leprnoanueckoit
CHCTEME, 3aKOHOB COXPAHEHHUSI MacChl BELIECTB, IIOCTOSHCTBA COCTABA,
ATOMHO-MOJIEKYJISIPHOT'O YYEHHUS, 3aKOHA ABOTrajipo;

e OIKCBIBATh U XapaKTepu3oBaTh TabIMuHyt0 hopmy Ilepuoanueckoit
CHUCTEMBI XUMHYECKHUX 3JIEMEHTOB: PA3JIMYATh MMOHATHUS «TJIaBHAsS
noarpymnma (A-rpynma)» u «mobdounas noarpynna (b-rpynma)y, mansie
1 OOJIBIIIHE IEPUOJIBI, COOTHOCUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B
tabmure «[lepuonnueckas cucremMa XuMudeckux syeMmenTos /1. 1.
MeHieneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sipa, O0IIee YUCIIO FIEKTPOHOB
U pacrpeiesIeHue UX Mo JIEKTPOHHBIM CJIOSIM);

e KJACCU(PUIIMPOBATH XUMHUECKHUE DJIEMEHTHI, HEOPTaHUIECKHE
BEIIECTBA, XHMHUECKHUE PEaKIUH (I10 YKCITY M COCTaBY yUaCTBYIOIIHUX B
peaKIuy BEIIEeCTB, 0 TeTIOBOMY (P dekTy);

e XapaKTEpPHU30BaTh (OMHUCHIBAThH) OOIINE XUMUUECKHE CBOMCTBA BEILIECTB
Pa3TUYHBIX KJIACCOB, TIOATBEPKIast ONTMCAHNE TIPHUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHHM COOTBETCTBYIOUIUX XUMUYECKUX PEAKIINA;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
Ka4eCTBEHHOT'0 COCTaBa, BOZMOXHOCTH MPOTEKAHUS XUMUICCKUX
NPEBPAIICHUN B PA3IMYHBIX YCIOBUSX;

e BBIUUCISATH OTHOCUTEIHHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcCChI
BEIIECTB, MACCOBYIO JIOII0 XUMUYECKOTO JIEMEHTA 10 (hopmyJie
COCIMHEHHUS, MaCCOBYIO JIOJTIO BEMIECTBA B PACTBOPE, TPOBOIUTH
pacy€Thl O YpaBHEHUIO XUMUYECKON peaKIuu;

e TMPUMEHSTH OCHOBHBIE OIEPAIUU MBICIIUTEIBHON IEITETbHOCTH — aHaJIU3
W CHHTE3, CPaBHEHHE, 0000IICHIE, CHCTEMATH3aIIHIO,

KJIacCU()UKAITUIO, BBISBIICHNE IPHYMHHO-CIICACTBEHHBIX CBS3EH — IS
U3Y4YECHHS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIM, €CTECTBEHHO-
HAy4YHBIE METO/IbI TIO3HAHKS — HAOJI0ICHUE, N3MEPEHUE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (peaJIbHbIM U MBICIICHHBIN);

e CJIEAOBATH MPABUIIAM I10JIb30BAHUSA XUMHUUYECKOM MOCYI0U U
1ab0paTOpHBIM 00OPYIOBAHUEM, a TAK)Ke MpaBUiiaM OOpaIeHUs C
BEIIECTBAMHU B COOTBETCTBUYU C MHCTPYKIIMSIMU TI0 BBHITTOJTHCHHIO
71a00pPaTOPHBIX XUMUYECKUX OITBITOB TIO MOJYYSHUIO U COOUPAHUTO
ra3o00pa3HbIX BEIIEeCTB (BOAOPOAA U KUCIOPOa), MPUTOTOBIECHUIO
PACTBOPOB C OIPEIECIEHHON MAaCCOBOM JI0JI€ paCTBOPEHHOTO BEIIECTBA,
TUTAHUPOBATH U MTPOBOJUTH XUMHUYECKHE IKCIIEPUMEHTHI 110
pPacro3HaBaHMUIO PACTBOPOB IIETOUEH U KUCIIOT C MIOMOIIbIO
WHAUKATOPOB (JTakMyc, peHoNndTanernH, METHIOPAHX U IPYTHE).

K koHiry oOydenus B 9 kjacce npeIMETHbIE pe3yabTaThl Ha 0a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OO YyUAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICT OCHOBHBIX XMMHUYCCKUX MOHITHIA: XUMHUYCCKHH
AJIIEMEHT, aTOM, MOJIEKYJla, HOH, KaTHOH, aHWOH, TIPOCTOE BEIIECTBO,
CJIOKHOE BEMIECTBO, BAJICHTHOCTb, 3JICKTPOOTPHUIIATEIIBHOCTD, CTENEHD
OKHCJICHHS, XUMUYECKAsl PEaAKITHsl, XUMUYECKasl CBSI3b, TETTIOBOM
s dexT peakiuu, MoJb, MOJIIPHBIN 00BEM, pacTBOP, JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AIEKTPOITUTHUECKAS JUCCOLUAIINS, PEAKIIMH HOHHOTO
oOMeHa, KaTalu3aTop, XUMUYECKOe PaBHOBECUE, O0OpATUMbIE U



HEoOpaTUMbIe pEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINH,
OKHUCJIUTEIb, BOCCTAHOBUTEINb, OKHCIEHUE U BOCCTAHOBIJICHHE,
ajuioTponusi, aMpOTepHOCTb, XUMHUUYECKasi CBSI3b (KOBaJIEHTHASI,

MOHHAsl, METAJUIMYECKas ), KpUCTAININYECKask peléTka, Koppo3us
METAJJIOB, CIUIABBI, CKOPOCTh XUMUYECKON PEAKLIUH, IPEIEIBHO
nonycrumas koHuentpanus [1JIK Bemecrsa;

WILTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUH U
OPUMEHSTH 3TH MTOHATHUSA [P OMMCAHUU BEIIECTB U UX MPEBPAICHUI;
UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUS

(dopMys BElIECTB U ypaBHEHUN XUMHUYECKUX PEaKIU;

OIPEAENSTh BAJEHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB
B COEMHEHHUSIX PA3JIMYHOrO COCTABA, MPUHAJIEKHOCTh BEIIECTB K
onpeAeéHHOMY KIIacCy COSIUHEHUH 10 (popMyIiaM, BHT XUMUIECKON
CBA3M (KOBAJICHTHAsI, HOHHAS, METAJUINYECKAs) B HEOPTaHMYECKHUX
COEJIMHEHUSX, 3aps]] MOHA 110 XUMHYECKOU (popmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCNMHEHUMN, TUIl KPUCTAININYECKOM
PELIETKNA KOHKPETHOT'O BELIECTBA;

packpsiBaTh cMbIcH [lepuonnueckoro 3akona /. 1. Menzaeneesa u
JIEMOHCTPUPOBATh €r0 MOHUMAHUE: ONMUCHIBATH U XapaKTEPU30BAThH
Tabnnunyto Gopmy Ilepuonnyeckoil cucTeMbl XUMHUYECKUX JIEMEHTOB!
pasnuyaTh NOHATHS «TJIaBHas noAarpynmna (A-rpynmna)» u «1modouHas
noarpynmna (b-rpynmna)», Masneie 1 00JIbIIME IEPUO/IbI, COOTHOCUTD
0003HauYeHUs1, KOTOPbIE UMEIOTCS B MIEPUOIMUECKOM TaOIHIIe, C
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XUMHYECKUX
3JIEMEHTOB (COCTaB U 3apsi siapa, o0lee YUCIIO0 dIEKTPOHOB U
pacnpeieJieHue X IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH 0011I1e
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB 3JIEMEHTOB U UX COCTMHEHHI B
npeenax MajblX EPUOJIOB U TJIABHBIX MOArPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJ1acCU(UIIUPOBATH XUMHUYECKUE IIEMEHThI, HEOPTaHUUECKUE
BEIIECTBA, XUMHUUECKHUE PEAKIUU (110 YUCIIY U COCTaBYy y4aCTBYIOIIHX B
PEaKIuy BEIIECTB, MO TEIUNIOBOMY 3((EKTY, M0 U3MEHEHHUIO CTEIeHeN
OKHUCJIEHUS] XMMHYECKHUX 3JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) OOIIKE U CIEIU(DUIECKUE

XUMHUYECKUE CBOMCTBA IPOCTHIX U CIOKHBIX BELIECTB, MOATBEPKAAS
OIKMCAHKE MPUMEPAMU MOJIEKYJIIPHBIX U NOHHBIX YPAaBHEHHI
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

COCTABJIATh YPABHEHUS AIEKTPOIUTUUECKOM TUCCOIMALIMH KHCIIOT, 1efoyeit

U COJIEW, ITOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHUS PEaKIIMA, TOATBEPKIAIONINX CYIIICCTBOBAHHE
TCHETHYECKOW CBSI3W MEXTy BEIICCTBAMH Pa3]IMIHBIX KJIACCOB;
PacKphIBaTh CYINTHOCTh OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKITUi
TIOCPEZICTBOM COCTABIICHHUS AJIEKTPOHHOTO OallaHCa ATUX PEaKIINiA;
MIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3ABUCKMOCTH OT UX CTPOCHMUS,
BO3MOXKHOCTH MPOTEKAHUS XUMUUECKUX MPEBPAICHUH B Pa3TUIHBIX
YCJIOBUSIX;

BBIYUCIISTH OTHOCUTENHHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACCHI
BEII[ECTB, MACCOBYIO JIOJTF0 XUMHUUYECKOT 0 AJIeMEHTa 110 (hopmyJie
COEIMHEHHs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH
PACUETHI 110 YPABHEHUIO XMMUYECKOW pEaKInH;

coOJiroaTh MpaBujia MOJIb30BAHKS XUMUYECKON TTOCY 101 1
71a00paTOpPHBIM 000PYIOBAHHEM, a TAK)KE ITpaBUIIa OOPAIIICHHUSI C
BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIUSMH IO BBITIOJTHEHUIO
71a00paTOPHBIX XUMHYECKHUX OTIBITOB TIO MOTYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIECTB (aMMHUaKa 1 yTIEKUCIIOro rasa);

MPOBOJUTH PEAKIINH, ITOATBEPK/IAI0IINE KaueCTBEHHBIN COCTaB
Pa3JIMUHBIX BEIIECTB: pacO3HABATH OMBITHBIM ITyTEM XJIOpHUI-, OPOMMU/I-
, MIOJI -, KapOoHat-, ¢pocdar-, CUIMKaT-, Cynbhar-, TUAPOKCUI-UOHBI,
KaTUOHbl aMMOHMUS U MOHBI U3YYEHHBIX METAJLIOB, IPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPAX HEOPTraHUYECKUX BEIECTB;

MPUMEHSATH OCHOBHBIE OINEPAIIMN MBICIIUTEIILHOU JIEITEIIbHOCTH —
aHaJu3 U CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISBJICHUE
MIPUYUHHO-CJICICTBEHHBIX CBA3EH — JJIsl U3YUEHUSI CBOMCTB BEILIECTB U
XUMHYECKUX pEaKIui, €CTECTBEHHO-HAayYHbI€ METO/IbI TO3HAHUS —
HaOJI0/IeHNE, U3MEpPEHNE, MOISITUPOBaHNE, IKCIICPUMEHT (peaJIbHBIA U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuectBo yacoB
Ne HaunmenoBanue pa3ieoB u DJIeKTpPOHHBIE (LU (POBHIE)
KoHTpoibHbIe IIpakTHyeckne
n/n TeM IPOrpaMMbl Bceero o0pa3oBaTe/bHbIE PeCYpPChI
padoThI padoThI
Pasznea 1.IlepBoHayasibHbIe XMMHUYECKHE IOHATHUSA
Xumusi — BakHast 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK

: MPaKTUYECKOMN AEATEILHOCTH https :// m.edsoo.ru /7f 41837¢

YeJI0BeKa

12 BemecTBa u xummuueckue 15 1 bubmmnorexa IHOK

' peakiuu https :// m.edsoo.ru /7f 41837¢

Hroro mo pazneny 20

Pa3nes 2.Ba:kHelinue npeacTaBuTe 1 HEOPraHU4eCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bu6mmoreka [LIOK

' 00 okcuaax https :// m.edsoo.ru /7f 41837c
29 Bonopoa.llonstue o kucnorax 8 1 bubnunorexa LIOK

: U COMSIX https :// m.edsoo.ru /7f 41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubanorexa [HOK

' OCHOBaHHMSX https :// m.edsoo.ru /7f 41837c
54 OCHOBHBIE KJIACChI 11 1 1 bubnuorexa [JOK

: HEOPTraHUYECKUX COCTUHCHUN https :// m.edsoo.ru /7f 41837¢

Hroro mo pazneny 30

Pa3nea 3.11epuoanyeckuii 3akol u Ilepuoanyeckas cucrema xumuieckux 3jieMeHToB JI. . Menpneneea. Ctpoenue

aToMOB. XUMHYeCKas CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIHHU




[Tepnoguueckuii 3aK0H 1
Ilepnonnueckas cucrema

bu6anoreka LIOK

31 XUMHYECKHX 37eMeHTOB /I. M. ! https :// m.edsoo.ru /7f 41837¢c
MenneneeBa. CtpoeHue aTroma
XuMu4eckas CBSI3b.
32 o 8 bu6anoreka LIOK
: KHCIATCIBEHO= https :// m.edsoo.ru /7f 41837c
BOCCTAHOBUTCIIBHBIC PCAKIIUN
" 15 bubmmoreka [IOK
TOro o pasaeiy https :// m.edsoo.ru /7f 41837¢c
p 3 bubanoreka LIOK
C3CPBHOC BpEM3 https :// m.edsoo.ru /7f 41837¢c
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9 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne i/ KoHTpoabHbI IIpakTHyeckue
NMPorpaMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThI padoThI
pecypcbl
Pa3znen 1.BenecTBo u XuMU4ecKHe peakiiun
11 IloBTOpeHue u yriyoieHne 3HaHUl 5 1 bubnnorexa [HOK
' OCHOBHBIX pa3fIeJIoB Kypca 8 Kiiacca https :// m. edsoo. ru/7 f41a 636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuorexa [JOK
' peakiui https :// m. edsoo. ru/7 f41a 636
13 DNEeKTPONUTHYECKAs TUCCOIHAIIHSL. 8 1 1 bubnuorexa [JOK
' XUMHYECKHE PEaKIIMU B PaCTBOPax https :// m. edsoo. ru/7 f41a 636
Hroro no pazneny 17
Paszgen 2.HemeTasIibl M X COeINHEHU ST
51 OOm1ast XxapaKTepUCTHKA XUMUYECKUX 4 1 bub6mmorexa LIOK
' anemeHToB VIIA-rpynmel. ["anorenst https :// m. edsoo. ru/7 f41a 636
py
OO6m1ast XxapaKTepUCTUKa XUMUUECKUX
29 VIA C i 5 bubmuoreka [IOK
. 3JICMEHTOB -rpynnsl. Cepa u eé https :// m. edsoo. ru/7 f41a 636
COCIMHEHUSI
OO1as XxapaKTepUCTHKa XUMUYECKUX
23 VA A 7 1 bubmuoreka [IOK
: SNIEMEHTOB VA-TPYMIIEL A3OT, pocgop u ux https :// m. edsoo. ru/7 f41a 636
COETMHEHUS
OO1as XxapaKTepUCTHKA XUMUYECKUX
24 IVA- y 8 1 5 but6mmoreka [IOK
' H/ICMCHTOB TPYIUIbL. Y TIICPOIL H https :// m. edsoo. ru/7 f41a 636
KPEMHHI U UX COETMHEHUS




Hroro mo paszneny 25
Pa3gen 3.MeTajliibl M X COeANHEHHNA
. Bubnuoreka IIOK
3.1 O61ue cBoficTBa METAIIIOB 4 https :// m. edso]c_)l. ru/7 f41a 636
N bubnuoreka [IOK
3.2 Baskueiimne MeTaibl ¥ UX COETUHEHUS 16 https :// m. edsoo. ru/7 f41a 636
Hroro mo pazneny 20
Pa3znen 4. Xumus n okpyxaomas cpeaa
bub6nunorexa LIOK
4.1 BemectBa 1 MaTepuaibl B )KMU3HU Y€JIOBEKa 3 https :// m. edsoo. ru/7 f41a 636
Utoro no pazneny 3
bub OK
PesepBHOE Bpems 3 uonmoTexa I

https :// m. edsoo. ru/7 f41a 636
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IHOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
KonuyecrBo yacos Jlata JIEKTPOHHBIE
Ne nudposbie
P
Tema ypoka KonTpoabHbI IIpakTHyeckHne | U3y4YeHH
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThI padoTbI |
pecypcsbl
[Ipenmet xumuu. Poib XuMUH B )KU3HU bu6mmoreka [IOK
1 yeJioBeKa. Tejia v BelecTna 1 https :// m.edsoo.ru /ff0d210c
bu6nmoreka [IOK
2 IlonsTHE 0 MeTOmAX MO3HAHUSA B XUMHUH 1 https :// m.edsoo.ru /f0d227e
IIpaktuyeckas padora Ne 1 «IIpaBuna
3 paboTHI B 1aOOpaTOPUN U IPUEMBI 1 bubmuorexa [IOK
oOpareHus ¢ 1abopaTopHbIM https :// m.edsoo.ru /ff0d23dc
000py/IOBaHUEM
4 Yucrele BenrecTBa U cMecd. CriocoObl 1 bu6nmmoreka [IOK
pazzeneHus cMecen https :// m.edsoo.ru /ff0d26ca
[TpakTrueckas padora Ne 2
. bu6mmoreka [IOK
5 «Paznenenue cmeceit (Ha mpumepe 1 https :// m.edsoo.ru /ff0d28¢8
OYHCTKH OBAPEHHOM COJIN)»
6 A 1 bu6mmoreka [IOK
TOMBL I MOJICKYJIB https :// m.edsoo.ru /ff0d2a6c
7 XUMHYECKUE DIIEMEHTBI. 3HAKU 1 bu6nuoreka [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https :// m.edsoo.ru /ff0d2be8
bu6nuorexa [IOK
8 IIpocTbie 1 CIOXKHEIE BellECTBA 1 https :// m.edsoo.ru /ff0d2a6c
bu6nuorexa LIOK
9 ATOMHO-MOJIEKYJIAPHOE yueHUE 1 https :// m.edsoo.ru /ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BEIICCTB.

bu6mmoreka [IOK

10 Xummueckasi popmyrna. BaieHTHOCTD https :// m.edsoo.ru /ff0d2eae
ATOMOB XHMHYECKHUX JIEMEHTOB

1 OTHOCHUTEIbHAS aTOMHAs Macca. bubmuotexa [IOK
OTHOCHUTENIbHASI MOJICKYJISIpHAs Macca https :// m.edsoo.ru /ff0d323c

12 MaccoBas qoist XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COEIMHECHUU https :// m.edsoo.ru /ff0d350c

13 KomnuecTBo BemecTBa. Mouib. bubmuotexa [JOK
MomnsipHast macca https :// m.edsoo.ru /ff0d5230

14 OU3NYeCKUE U XUMUYECKHE SIBICHHUS. bu6nmoreka [IOK
XuMuYecKas peaxkius https :// m.edsoo.ru /ff0d37fa

15 IIpu3Haku 1 yciaoBuUs MPOTEKaHUS bu6numorexa LIOK
XAMUYECKUX PeaKIIuin https :// m.edsoo.ru /ff0d3a 16

16 3aKOH COXpaHEHHUs MaCChl BEILIECTB. bubnmoreka [IOK
XUMHYECKUE YPABHEHUS https :// m.edsoo.ru /ff0d3b88
Brerunciienust koauuecTBa, MacChl

17 bubmuorexa [IOK
BEILIECTBA 110 YPABHEHUSIM XUMHUUECKUX https :// m.edso0o.ru /ff0d5708
peakuuii
Knaccudukanms XuMH4ecKUX peakiuii

18 ( bu6nmmorexa [IOK

COCMHCHHA, PA3TIOKCHUA, https :// m.edsoo.ru /ff0d3f34
3aMenieHus1, 0OOMeHa)
M. B. JIoMOHOCOB — y4€HBIA-

19 0606 bu6nmmoreka [IOK
SHIMITIONCAHCT. LIOOOIICHUE 1 https :// m.edsoo.ru /ff0d40c4
CcHUCTeMaTH3alus 3HaHUI

20 Kontponbnas pabota Nel o teme bubmuorexa [IOK
«BelllecTBa 1 XUMHUYECKUE PEAKIITHM https :// m.edsoo.ru /ff0d4290

21 Bo3nyx — cmechk razoB. CocraB bu6nmmoreka [IOK

Bo3ayxa. Kucinopon — aneMeHT u

https :// m.edsoo.ru /ff0d448e




IIPOCTOC BCHICCTBO. O30H

duznyeckue 1 XMMHUYECKHE CBOMCTBA

29 bu6nmmoreka [IOK
KHCI0poza (Peakiini OKACIIeHN, https :// m.edsoo.ru /ff0d4614
ropenue). [TonsiTre 06 okcumax
CriocoOsI MotydeHus: KUCIopo/ia B
93 6 bu6mmoreka [IOK
1abopatopu 1 MPOMBIIICHHOCTH. https :// m.edsoo.ru /ff0d497a
[Ipumenenue kuciaopoja
TemoBoii 3¢ pexT xumuueckoi
24 peakiuu, MOHATHE O bubnnoreka [IOK
TEPMOXUMHUYECKOM YPAaBHEHUU, IK30- U https :// m.edsoo.ru /ff0d4790
SHAOTEPMHUCCKHUX PEAKIHIX
Tomnmueo (HeTh, Yroiab U METaH).
o5 3 (ses, yr 5 ) bubmuorexa [IOK
arpASHCHAC BO3/lyXa, CHIOCOLBI CT0 https :// m.edsoo.ru /ff0d4cda
IPEIOTBPAICHUS
[paktuyeckas padora Ne 3 o Teme
bu6nuorexa LIOK
26 «ITomyuenue u cobupanue KUciIOpoaa, https :// m.edsoo.ru /f0d4ae2
W3YYECHHUE ET0 CBOMCTB)
97 Bonopon — anemMeHT u mpocToe bub6mmorexa [IOK
BeliecTBO. HaxoxneHnue B mpupoje https :// m.edsoo.ru /ff0d4dd0
28 du3nyeckue U XMMHUUYECKHE CBOICTBA Bbu6nuorexa LIOK
Bojiopojia. [Tpumenenue Bogopoa https :// m.edsoo.ru /ff0d4dd0
29 I bu6mmoreka [IOK
OHSTHC O KHCIOTAX 1 COIAX https :// m.edsoo.ru /ff0d50d2
30 Crioco6sI oTy4eHust BOJOPO/Ia B bubmuotexa [IOK
nabopaTopuu https :// m.edsoo.ru /ff0d4dd0
[Ipaktrueckas padota Ne 4 o reme
bu6mmoreka [IOK
31 «[Tony4enue u coOupanue BOAOPOIA,

M3y4YEHUE €ro CBOKWCTBY

https :// m.edsoo.ru /ff0d4f42




Monsipabiii 00BEM ra3oB. 3aKOH

bu6mmoreka [IOK

32 ABoraapo https :// m.edsoo.ru /ff0d542e
Brruncnenus o0bpEma, KoaruecTna
bu6mmoreka [IOK
33 BEIIIECTBA rasa 1o ero U3BECTHOMY https :// m.eds0o.ru /ff0d55a0
KOJIMUYECTBY BEIIECTBA WIH 00BEMY
Brruncnenus 00bEM0OB razoB 1o
bu6mmorexa [IOK
34 YPaBHCHHUIO pCAKIIMM HA OCHOBC 3aKOHA https :// m.edsoo.ru /ff0d5708
00BEMHBIX OTHOILIEHUH I'a30B
35 DOU3NUeCKUe 1 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https :// m.edsoo.ru /ff0d587a
36 CocraB ocHoBanwmii. [loastue 00 bu6mmoreka [IOK
HHAUKATOpax https :// m.edsoo.ru /ff0d59e2
Bona xak pactBoputens. HacblieHHbIe
A p P Hl bu6nmmoreka [IOK
37 1 HCHACBIIICHHBIC PACTBOPHI. MaccoBas httpS /] m.edsoo.ru /ff0d5b40
JT0JISI BENIECTBA B paCTBOPE
[IpaxTrueckas pabora Ne 5 o Teme
38 «IIpuroroBieHue pacTBOPOB C bubnuotexa [IOK
OIpeJIeICHHONM MacCOBOM Jonei https :// m.edsoo.ru /ff0d5eba
PacTBOPEHHOTO BEUIECTBAY
39 KonTponbhas padora Ne2 o Teme bubnnoreka [IOK
«Kucnopoa. Bogopoa. Bona» https :// m.edsoo.ru /ff0d6342
40 Oxkcunpl: cocTaB, Kilaccudukanus, bubnuotexa [IOK
HOMEHKJIaTypa https :// m.edsoo.ru /ff0d664e
[Tonydyenune n XuMHUYECKHE CBOMCTBA
bu6mmoreka [IOK
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https :// m.edsoo.ru /ff0d664e
OKCHUI0B
42 OcHoBaHuA: cocTaB, Ki1accupuKaIus, bubmuotexa [IOK

HOMEHKJIaTypa

https :// m.edsoo.ru /ff0d67ca




[Tonydyenune n XuMHUYECKHE CBOMCTBA

bu6mmoreka [IOK

43 OCHOBaHMM https :// m.edsoo.ru /ff0d67ca

44 Kucnotsr: cocraB, kitaccudukarms, bu6nmmoreka [IOK
HOMEHKJIaTypa https :// m.edsoo.ru /ffOdfee2

4 [Tonyuenue u XuMHUYECKHE CBOMCTBA bu6mumorexa [IOK

5 KHCJIOT https :// m.edsoo.ru /ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,

16 é peaie) P bubmuorexa [IOK
CHOCODBL HOMYHCHMUA, XUMUHCCKHIC https :// m.edsoo.ru /00ad 9474
CBOICTBa
IIpaktuyeckas padora Ne 6. Pemenue

47 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6nmoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https :// m.edsoo.ru /00ad9b7c
COCJIMHEHUIN»

48 ['enetnueckas cBA3b MEXKy KilaccaMu bu6nmoreka [IOK
HEOPraHWYECKHX COCIUHCHUN https :// m.edsoo.ru /00ad9a 50

. bubmuorexa [IOK

49 O000111IeHYE U cCUCTEMATH3AaIM 3HAHUN https :// m.eds0o.ru /00ad9ch?
KontponbHas pabota Ne3 no teme

50 "0 P P bub6nuorexa LIOK

CHOBHBIE KJIaCChl HEOPTAaHUYECKUX https :// m.edsoo.ru /00ad9ela
coequHeHun"
[TepBbie TOMBITKH KiTacCUPUKAITTN

51 I bu6mmoreka [IOK
XUMHUYECKUX 3J1eMeHTOB. [loHsITHE O https :// m.edsoo.ru /00ad9ffa
rpymnmnax CXOJHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U

52 N bu6mmoreka [IOK

€pUoANYECKasi CUCTEMAa XUMUYECKUX https :// m.edso0.ru /00ada 52¢
anemenToB JI. M. Menzaeneena
bu6 OK
53 [lepuonpl, rpynmbl, TOATPYIIITHI nosmoreka L

https :// m.edsoo.ru /00ada 52¢c




Crpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54 saep. M3oTonst https :// m.edsoo.ru /00ada 342
CtpoeHue 2JIeKTPOHHBIX 000JI0UEK
55 m . bu6mmoreka [IOK
aTOMOB 3JIEMEHTOB 1ICPHOTTICCKON https :// m.edsoo.ru /00adaéhc
cuctemsl J[. V1. Menneneena
XapaKTepucTuKa XUMHIECKOTO
56 3JIEMEHTA 10 €r0 MOJ0KEHUIO B bubmuotexa [IOK
Ilepunognueckoii cucreme J1. W. https :// m.edsoo.ru /00ada 824
Menneneena
3navenue [lepuoguueckoro 3akoHa Jst
57 pa3BuTUA Hayku U npaktuku. /1. 1. bub6mmorexa [IOK
MeHnpeneeB — y4EHBIN, TEAAror U https :// m.edsoo.ru /00ada 96e
TpaKJaHUH
3 DNEeKTPOOTPULIATETLHOCTH ATOMOB bubnmoreka [JOK
5 XAMHUYECKHUX 3JIEMECHTOB https :// m.edsoo.ru /00adaab8
59 " bu6mmoreka [IOK
OHHas XUMHICCKaAH CBA3H https :// m.edsoo.ru /00adac 34
KoBaneHntHas nonsipHas XuMH4eCKast bubmuotexa [IOK
60 CBSI3b https :// m.edsoo.ru /00adaab8
61 KoBaneHnTHas HenonsipHas XUMHUYECKast bubmuorexa [IOK
CBSI3b https :// m.edsoo.ru /00adaab9
62 C bu6mmoreka [IOK
TCIHCHb OKUCTICHNA https :// m.edsoo.ru /00adae 28
63 OKUCIUTETbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [IOK
peakunu https :// m.edsoo.ru /00adh 076
64 0 bubmuorexa [IOK
KHCITUTCIA 1 BOCCTAHOBUTCIIN https :// m.edsoo.ru /00adb 076
65 Kontponbnas pabota Ne4 o reme bubnuorexa [JOK




«Ctpoenne aroma. XUMUYECKas CBA3b https :// m.edsoo.ru /00adb 486
66 PezepBHblil ypok. O6001I€HNE U 1 bu6nuorexa LIOK

cUCTeMaTHU3anusg 3HaHUN https :// m.edsoo.ru /00adb 33c
67 PezepBHblit ypok. O60011eHNE U bub6nuorexa [IOK

cucTeMaTu3alus 3HaHu 1 https :// m.edsoo.ru /00ad9ch2
68 PezepBHblil ypok. O60011eHNE U 1 bub6nuorexa [IOK

cucTeMaTu3alus 3HaHui https :// m.edsoo.ru /ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KIIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
Jara

Ne uudposBbIe

Tema ypoka Koutpoabubl IIpakTHyeckne | U3yyeHH
n/n Bcero o0pa3oBaTe/bHbIE

e padoThI padoThI s
pecypcbl

Ilepnonnueckuil 3aK0OH.

1 [lepnognueckas cucrema 1 bu6nuorexa [IOK
XUMUYECKUX dnemMeHToB /1. M. https :// m. edsoo. ru/00 adb 59
Menneneera
3aKOHOMEPHOCTH B U3MEHEHUU

5 . 1 bu6nmmoreka [IOK
CBOMCTB XMMHUYECKHX IJIEMEHTOB https :// m. edsoo. ru/00 adb6b6
TEPBBIX TPEX MEPHUOJIOB

3 Kiaccudukamnus 1 HoMeHKIaTypa 1 bubnuorexa [IOK
HEOPraHUYECKHUX BEIIECTB https :// m. edsoo. ru/00 adb7e2

4 Bunpl XuMU4eCcKoU CBSI3U U TUIILI 1 bu6nmmoreka [IOK
KPUCTAJNIMYECKUX PEHIETOK https :// m. edsoo. ru/00 adbac6
Konrponsnas padora Nel no teme

5 «IToBTOpeHue u yriy0iaeHue 3HaHUIA 1 1
OCHOBHBIX pa3JIeJIOB Kypca 8 Kiiaccay

6 Kiaccudukanus XuMuaecKux 1 bu6nmmorexa [IOK
peakIuii Mo pa3JIudHbIM IIPHU3HAKAM https :// m. edsoo. ru/00 adbch0
[TonsiTHE O CKOPOCTH XUMHUUYECKOM

7 I P 1 bubmuorexa [IOK
peakiiu. LIOHATHC O TOMOTCHHBIX 1 https :// m. edsoo. ru/00 adbe9a
TeTEPOTCHHBIX PEAKIUIX

8 IloHATHE O XUMHUYECKOM PAaBHOBECHH. 1 bub6nuorexa LIOK
@aKTOpBI, BIUSIOLUIME HA CKOPOCTh https :// m. edsoo. ru/00 adc 28c
XUMHUYECKON PeaklUy U MOJIOKEHUE




XUMHYCCKOI'O paBHOBCCHUSI

OKHCINTEIBHO-BOCCTAHOBUTEILHBIE

bubmuorexa [IOK

9 peaxkuuu https :// m. edsoo. ru/00 adcade
Teopust 3NEKTPOITUTAUECKOUN

10 P P C 5 bubmuorexa [IOK
Aucconnatiy. LHIBHBIC H CJa0BIC https :// m. edsoo. ru/00 adcd 68
AJIEKTPOJIUTHI

11 i . bu6nuoreka LIOK

OHHBIC yPaBHCHIS pCaKIni https :// m. edsoo. ru/00 add 448
XUMHUYECKHE CBOMCTBA KUCIIOT U

12 N . bubmuorexa [IOK
OCHOBaHUU B CBETE MPEICTABICHUIMA https // m. edso0. ru/00 add5d8
00 DIIEKTPOIUTUIECKON JUCCOIUAIIUT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE

13 5 o6 bu6nmoreka [IOK
TIpCACTABICHIH O https :// m. edsoo. ru/00 add8h2
AJIEKTPOJIMTUYCCKOHN TUCCOIUAIINN

14 I . bubmuorexa [IOK

OHATHC O IMAPOJIN3E coNen https :// m. edsoo. ru/00 add9d4

1 O06o001IeHre U CUCTEMaTU3 AL bubmuorexa [IOK

5 SHAHMIT https :// m. edsoo. ru/00 addd 12
[Ipaktuyeckas padora Ne 1.

16 p bubmuorexa [IOK
(FCLICHAC SKCIICPHMCHTAJIPHBIX https :// m. edsoo. ru/00 addbfa
3a1au»

Konrponsnas padora Ne2 o teme

17 5 bu6nmmorexa [IOK
«DNIEKTPOIUTHYECKAS JTUCCOIUALIHS. https // m. edso0. ru/00 addecd
XUMHUUECKUE PEAKIIUH B PACTBOPAX»

OO611as XxapaKTepHUCTHKA rajJOreHOB.
18 X B P pu bu6nmoreka [IOK
MMHIHCCKHIC CBOUCTBA Ha MPUMEPE https :// m. edsoo. ru/00 addfe2
XJIopa
19 Xnoposogopona. ConsiHast KUCJIOTa, bub6mmorexa [IOK




XHUMHUYECCKUC CBOﬁCTBa, IMOJIYYCHHEC,

IMPUMCHCHHNC

https :// m. edsoo. ru/00 ade 104

[IpaxTrueckas pabora Ne 2 o Teme

20 I~ . bu6mmoreka [IOK
«lomyeHIE COJTHOM KICIIOTEL, https :// m. edsoo. ru/00 ade 348
W3y4CHHE €€ CBOMCTBY»

Berancnenus mo ypaBHEHUSM

21 i . bu6mmorexa [IOK
XUMHUICCKHX PCAKIINH, CCTN OZINH 13 https :// m. edsoo. ru/00 ade 488
peareHTOB JIaH B M30BITKE

99 OO6m1ast XxapaKTepUCTHKA JIEMEHTOB bubmuotexa [IOK
VIA-rpymibt https :// m. edsoo. ru/00 ade 64a
AnnorponHbsie MOIU(GUKALIUN CEPHI.

93 HaxosxneHue cepsl 1 €€ coeNTMHEHUI bubmmorexa [IOK
B NpUpoje. XUMHUYECKHE CBOMCTBA https :// m. edsoo. ru/00 ade 64a
CEepbI
CepoBogopo1, CTpOCHHE, bubnmoreka [JOK

24 o .
(bu3nyecKre U XUMUIECKUE CBONCTBA https :// m. edsoo. ru/00 ade 802
Oxcunpl cepbl. CepHast KUCIIOTA,

o5 b . bubmuorexa [IOK

U3MYECKUE U XUMUIECKUE CBOMCTRA, https // m. edsoo. ru/00 adea 28

MIPUMCHCHUE
XHUMHUYECKUE PEAKIIUH, JIEXKAIINE B
OCHOBE ITPOMBIIIJIEHHOT'O criocoba
MOJTY4YE€HHS] CEPHON KUCIIOTHI. bubmuorexa [IOK

26 X .

MMHUYECKOE 3arps3HeHUE https :// m. edsoo. ru/00 adec8a
OKpY>Karolllel cpesibl COeAMHEHUSIMHU
Cepbl

97 Brrunciienne MaccoBOU TOJIX BRIXOAa bu6mmoreka [IOK
MPOJIYKTa PEaKINU https :// m. edsoo. ru/00 adec8a

28 OOu1ast XapaKTePUCTHKA 3JIEMEHTOB bu6mmorexa [IOK




VA-rpynibl. A30T, paclipocTpaHeHHE
B Ipupo/ie, GU3nvecKue u

XUMHYECKUE CBOWCTBA

https :// m. edsoo. ru/00 adeea 6

Ammuak, ero puznyeckue u

29 . bubmuotexa [IOK
XUMIICCKIC CBOMCTRA, MOJYHICHIC 1 https :// m. edsoo. ru/00 adf 004
PUMEHCHHE
[IpaxTrueckas padora Ne 3 o Teme

30 I bubnmoreka [JOK
«HIOJTydCHHE aMMIaka, U3yHCHUE Cro https :// m. edsoo. ru/00 adf 180
CBOWCTB»

31 A30THast KUCIIOTa, e€ Pu3nuecKue u bubmmorexa [IOK
XHMHUYECKHUE CBOMCTBA https :// m. edsoo. ru/00 adf 306
Hcnionb30BaHNEe HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPATIbHBIX

32 6 s X bubmuorexa [IOK
YAOOpCHHH. AUMUICCKOC https :// m. edsoo. ru/00 adf 518
3arpsi3HEHUE OKPY)KAIOMICH CpeIbI
COCJIMHCHUSIMH a30Ta
®ochop. Oxeun pochopa (V) u

33 bop A bocopa (V) bu6nmmoreka [IOK
(bocopras kucnoTa, pusiieckue u https :// m. edsoo. ru/00 adf 68a
XHUMHUYECKHE CBOWCTBA, MOJy4YCHHE
Hcnonp3oBanue dhocdaros B

34 KauyecTBE MUHEPAJIbHBIX YA00pEHUH. bubnnoreka [IOK
3arpsa3HeHue MPUPOTHON CpeIbl https :// m. edsoo. ru/00 adfc 20
dbocharamu
VYraepona, pacipocTpaHeHHE B

POJL, Pactipoctp bu6mmoreka [IOK

35 npupoze, Gu3NIecKre U XUMHUECKUE https *// m. edsoo. ru/00 adfddc
CBOICTBA

36 Oxcunel yriaeponaa, ux Gpusudeckue u bubnmoreka [JOK

XMMHUYECKHE CBOMCTBA.

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




DKOJIOrH4ecKHe MpooIeMbl,
CBsI3aHHBIE C OKcuaoM yriaeposa (IV)

. bu6nmmoreka [IOK

37 VYronpHas KUCIOTa U €€ CONu https :// m. edsoo. ru/00 ae 006¢
[IpaxTrueckas padora Ne 4 o Teme

38 "[Tony4yeHue yriieKucioro rasa. bubmuotexa [JOK
KauecTBenHnas peakiys Ha KapOOHAT- https :// m. edsoo. ru/00 ae 027e
noH"

[lepBoHa"aIbHBIC TTOHATHS 00
bu6mmoreka [IOK

39 OPraHMICCKUX BEIICCTBAX KaK O https :// m. edso0. ru/00 ae 054e
COCIMHEHUSIX yriiepoia

40 K . bu6mmoreka [IOK

PEMHHU 1 €r0 COCAMHCHIA https :// m. edso0. ru/00 ae 080a
[Ipaktrueckas padorta Ne 5. Permenue

41 AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuotexka [IOK
«Baxxneume HeMeTauTbl K UX https :// m. edsoo. ru/00 ae0bf2
COCTMHCHHUSI
KontponbHas padora Ne3 o Teme

42 B . bu6mmoreka [IOK
«BaXHCUIINC HCMETAJIIBI M X https :// m. edso0. ru/00 ae0e 18
COCTMHEHUSI»

OO01mmast xapaKTepUCTHKa XUMUIECKUX
3JI€EMEHTOB — METAaJIIOB.

43 Merannuyeckas CBI3b U bu6nuoreka [IOK
METaJJInYecKas KpUCTaJIndecKas https :// m. edsoo. ru/00 ae 103e
pemérka. Pu3nvecKkre CBOMCTBA
METaJIJIOB

44 XHWMUYCCKUE CBOMCTBA METAILIIOB. bu6mmoreka [IOK

DNEKTPOXUMHUUYECKUN P

https :// m. edsoo. ru/00 ae 1156




HaHpH)KCHI/Iﬁ MCTAJ1JI0B

Ob6mue criocoObl TOTYYSHHUS
MetauioB. CruiaBel. BeauciieHus mo

bu6mmoreka [IOK

45 YPaBHEHUSIM XUMUYECKUX PEAKIINM, https :// m. edsoo. ru/00 ae 1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
IPUMECH
16 N bu6mmoreka [IOK
OHATHE O KOppOSHH METATLIOB https :// m. edsoo. ru/00 ae 1278
bu6mmoreka [IOK
a7 Ileno4nble MeTaLIb https :// m. edsoo. ru/00 ae 14b2
OKcuIbl ¥ THAPOKCUIBI HATPUS U bu6nmoreka [IOK
48 Kaus https :// m. edsoo. ru/00 ae 14h2
49 [IlenouyHO3eMETbHBIE METAILIBI — bubmuorexa [IOK
KaJILIIUHA 1 MarHui https :// m. edsoo. ru/00 ae 15e8
50 B . bubmuorexa [IOK
@KHCHILHNC COCMHCHUA KaJIbIA https :// m. eds00. ru/00 ae 15e8
51 O0001IeHNEe U CHCTeMAaTU3aIUs
3HAHUMU
59 JKEcTKOCTh BOJIBI M CLIOCOOHKI €€ bubnuotexa [IOK
YCTpaHEHHUS https :// m. edsoo. ru/00 ae 1886
[IpaxTrueckas pabora Ne 6 o Teme
53 N N bu6mmoreka [IOK
CCTKOCTB BOABI M METO/IBI C€ https :// m. edsoo. ru/00 aelae8
ycTpaHeHus"
. bubmuotexa [IOK
54 ATIOMUHUE https :// m. edso0. ru/00 aelc 64
55 AmdoTtepHBbIe CBOIICTBa OKCHIA U bubnnoreka [IOK
THJIPOKCHJIA https :// m. edsoo. ru/00 aelc 64
56 Keneszo bubmuorexa [JOK




https :// m. edsoo. ru/00 ae1d86

OKCI/II[I)I, TUAPOKCHUABI U COJIM KEJIE3a

bu6nmmoreka [IOK

57 (IT) m xene3a (11I) https :// m. edsoo. ru/00 ae 35e6
58 O0600611eHre U cuCTeMaTU3alus
3HaHUI
IIpaktuyeckas padora Ne 7. Pemenue
59 IKCIEPUMEHTANBHBIX 337124 110 TeMe bubnunoreka [IOK
«BakHelime MeTaJljIbl U UX https :// m. edsoo. ru/00 ae3de8
COETMHEHUS
Brruncnenus no ypaBHeHUSIM
XUMHUYECKHUX PEaKIHii, €CIIM OIUH U3
50 peareHTOB JIaH B U30BITKE HIIN bubmuotexa [IOK
COJICPKUT IIpUMecH. Beraucienus https :// m. edsoo. ru/00 ae 1750
MacCOBOM JI0JIM BBIXOJa TPOJAYKTa
peakimn
61 O06o00611eHre U ccTeMaTU3alus
3HAHUI
Konrtponsnas padora Ne4 o reme
62 «BaxHeime MeTaibl U UX
COCTMHEHUSI
63 Bemectsa u MaTepuabl B bubnmoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https :// m. edsoo. ru/00 ae3f 50
64 XI/IMI/I‘ICCKOCUSanHZiHeHI/IC bubmmorexa [IOK
OKPY>KaroIlIei cpeibl https :// m. edsoo. ru/00 ae 4270
65 Ponp xumuu B pemenuu bubmuotexa [IOK
AKOJIOTUYECKHUX TTPOOIIEM https :// m. edsoo. ru/00 ae 4270
66 Peseprubiil ypok. O600611eHIE 1 bubmuotexa [IOK

cUCTeMaTHU3anusd 3HaAHUU

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




67 PesepBHblit ypok. O60011eHNE U 1 bubnnoreka [IOK
cUCTeMaTU3alus 3HaHuH https :// m. edsoo. ru/00 adb 33c
PeseprubIil ypok. O6001eHIE 1 bubnuorexa [IOK

68 cucTeMaTu3alus 3HaHuH 1 https :// m. edsoo. ru/00 ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOAUMYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumusi: 8-i1 kacc: 0a30BbIM YPOBEHb: YUEOHHUK; S-€ U3/laHKe, epepadoTaHHOE,
8 kiacc/ I'adpuensu O.C., OctpoymoB U.I'., Cnagko C.A. AKIIHOHEPHOE
obmectBo «M3aaTenscTBO «lIpocBemieHue»

» Xumust: 9-# kiacc: 6a30BbIi YPOBEHB: YUeOHUK; 5-€ u3gaHue, nepepadoTaHHoe,

9 kiacc/ I'abpuensa O.C., Octpoymos U.I'., CnagkoB C.A. AKinoHepHOE

obmectBo «M3marenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI IJIS1 YAUTEJIA

Pa3pgarounslii Marepual, mpe3eHTauuu, COOpHUKU

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas anektponnas mikona (POII)
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