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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUHK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmero oOpa3oBanus, npeacraBieHHbBIX B PI'OC OOO, a takxke Ha OCHOBE (enepalbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHUEMHIMH MpernojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma 1o xXuMHHM Ja€T MPEACTABICHUE O IENsIX, OOMIeH CTpaTeruu OOYYCHHS,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
o0s3aTenpHOE MPEIMETHOE CoepxKaHue, MpeaIycMaTpUBaeT paclpeaesieHue ero mo Kiaccam U
CTPYKTYpPUPOBAHHE M0 pa3jiejaM U TeMaM IPOrpaMMbl IO XMMUU, OIPENEIISIeT KOTUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BaTEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3PaCTHBIX 0COOCHHOCTEH 00yUarolUXCsl, ONpeAesieT BO3MOXKHOCTH MpeAMeTa IJis
peanuzanuu TpeOOBaHUM K pe3yabTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
Ha YpOBHE L€Jeil Wu3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIbHOMN
JEeSTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIY’KUT OCHOBOH A1 (pOopMHpOBaHUS MUPOBO33pEHUsT 00y4aroerocs, ero
IPEJICTaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (OPMUPYEMBIE XUMUEN
MPEJICTABICHUS O B3aUMOINPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLMH BEIIECTB B MPUPOJIE, O MYTIX
peuieHuss TI00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS UYEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U SKOJIOTHYECKON 0€30MacHOCTH, TPOOJIeM 3ApaBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3alil BO3MOXHOCTEH JJs CcaMOpa3BUTUS U (OpPMUPOBaHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX Kak B IIOBCEJIHEBHOM JKM3HM, TaK U B
npodecCHOHATIBHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPOIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B (POPMHUPOBAHUU

€CTECTBEHHO--HAyYHOH TPaMOTHOCTH O0yYarOIINXCS;



CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HAHUSAM, K IpPUpPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTMYECKOoe oOpa3oBaHuE
o0yyJarouuxcs.

JlanHbple HampaBieHHS B OOYYCHMHM XMMHH OOECIEUMBAIOTCS CIEUU(UKON comep KaHus
y4eOHOro mpeaMera, KOTOPbIM sBJIETCS NEeJarorn4eckd aJalTHPOBAaHHBIM OTPaKeHHEM
0a30B0il HayKM XMMHHU Ha ONpPeAEIEHHOM dTare e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIMMHUCS CUCTEMBI IEPBOHAYAIbHBIX MOHATUN XUMHUHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XMMUH.

CrpykTypa colepkaHHs IIpOrpaMMbl 110 XUMHHM C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
noxxoja kK eé msydeHuro. CopepaHue CKIAAbIBACTCS M3 CUCTEMBI NOHATHM O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHCTEMbI IMOHATUH O XuUMHUYeckod peakuuu. OOe 3T CHUCTEMBbI
CTPYKTYPHO OPTraHM30BaHbl IO INPUHIMITY IIOCJIETOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTAaBICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona J[. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YYEHHsSI O CTPOCHHUH aTOMa U XMMHUYECKOM CBS3H;

— Mpe/CTaBIEHUI 00 EKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEJOBATEIBLHO OT OJIHOTO YPOBHS K JIPYyromy,
BBIMOJHAS (QYHKIUM OOBSICHEHHWS W IPOrHO3MPOBAHMSI CBOWCTB, CTPOEHHSI M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYEHHs U3y4acMbIX BEILECTB.

OcBoeHue mnporpaMMbl MO XMMHHU CIOCOOCTBYET (OPMHUPOBAHHUIO MPEACTABIECHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IPHUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHHUIO M METOJaM ITI03HaHUs B Hayke. M3ydeHnue xumun
OPOMCXOMUT C TPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinacce» u «Pusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTl COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENTbHOCTH YeJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya yueOHOro npeaMera COCTOUT B (HOPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEUIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, JOCTYMHBIX O00O0OIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B

HpI/IO6IIIeHI/II/I K HAy4YHBIM ME€TOJaM IMO3HaHU MMPU U3YUCHUHN BEIICCTB U XUMHUYCCKHUX peaKHI/II‘/’I, B
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GbopMUPOBAHUM U PA3BUTHH I[O3HABATEJIbHBIX YMEHUH M HMX TNPUMEHEHHMH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-MCCIIE0BATEIbCKOM 1eATeIbHOCTH, OCBOEHUH MpaBUil O€301acHOTO
oOpallieHus C BEIIECTBAMHU B [TIOBCEIHEBHOM JKU3HH.

[Ipy M3ydyeHMH XMMHUU Ha yYPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
MPUOOpPEHN TaKKe LEH, KaK:

— (popmHupoBaHUE MHTEIJIEKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYAHUYECTBY, CAaMOCTOSATEILHOMY IPHHATUIO PEIICHUH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HAaNpaBJICHHOCTh OOYy4YEeHHS Ha CHCTEMaTH4ecKoe MpuoOIIeHrne O00ydJaromuxcs K
CaMOCTOSITEJIbHOW ~ ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJAM  IIO3HAaHUS,
(bopMUPYIOIIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MMPHOOPETEHUIO OOYydYaroIMMUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JJISl PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— ¢GopmupoBanue o61el PyHKIMOHATBHON U €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
yyuclle YMEHUI OOBSACHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpa, HCIONb3ys 3HAHUS U
ONbIT, IOJYYEHHbIE IPU M3YYEHUH XUMUHU, I[PUMEHATh MX IMpPU pELIEHUH MpoldJIeM B
MIOBCEHEBHOM KU3HU U TPYJOBOU 1€ATEIbHOCTH;

— (opmupoBaHue y 00y4aronmxcs r'yMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€]1eco00pa3HOro MmoBeneHus B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis U HaNPaBIEHHOCTH JJalbHEHIIero o0yyeHusl.

OO1ee 4nCiIo 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kimacce — 68

yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IMepBoHayajibHBIE XUMHYECKHE MOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tena u
BenlecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocTtosHue BemiecTB. [lonstue o
METOJ[aX MMO3HaHUs B XUMUHU. YucThIe BemnecTBa U cMecu. CriocoObl pa3ieieHust CMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTsie u clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP AaTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIIpHAas
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COCTMHEHHH.

KomnuectBo BemecrBa. Monb. MonsipHas macca. B3auMocCBsI3p KOJIMYECTBA, MAcChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo popMynaM XUMHUYECKUX COSAMHEHUN.

Ouznyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Kinaccupukanus XUMUYECKUX PEaKIni
(coenuHeHus, pa3ioKeHUs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiaMu paboThl B JabopaTopuu U mpuéMaMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJAOBaHUEM, M3YYEHHE U ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM0IeHHEe (Pu3nuecKkuX (TIaBJIeHUE BOCKA, TasHUE JIba,
pacTupaHue caxapa B CTYNKe, KHTIEHUE M KOHJEHCAIHs BOJbI) U XUMHUUYECKUX (TOPEHHE CBEUH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHUH, HaOI01eHue
W ONKCAaHWE TPU3HAKOB TMPOTEKAHUS XHUMUUYECKHX peakuui (paszlioKeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMoOjeicTBHe kene3a ¢ pactBopoMm conu meau (II), m3ydenuwe cmocoOoB
pa3fielieHusT CMeceil: ¢ TMOMOIIbI0 MarHurta, (GUIbTPOBaHHE, BBHIMApUBAHUE, IUCTUIUISIINS,
xpomarorpadusi, TPOBEACHHE OYMCTKH TIOBAPCHHOM COJM, HAOMIOACHUE W OIMUCaHUe
pPEe3ybTAaTOB TMPOBEJACHUS OTBITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUsS MAacCChl, CO3/IaHUE
MoJIeIe MOJIeKYI (IapOCTEPKHEBBIX ).

BaskHeiiue npeacTaBUTeIM HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3JI€MEHT M IPOCTOE BEIIECTBO.

HaxoxnaeHnue kuciaopoja B mpupoje, Gu3nyecKkue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHUs).



Oxkcuapl. Ilpumenenue xucimopona. CrocoObl MOTyYeHUS KHCIOpoJa B JabopaTopuu u
MPOMBINUIEHHOCTH. KpyroBopoT kuciopoaa B mpupone. O30H — aloTporHas MOAU(PUKAIUS
KHUCJIOpOJa.

TernnoBoil 3¢ (eKkT XUMHUECKOW peaklUuu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arps3HEHHE BO3/yXa, YCHUJICHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIOs.

Bomopon — »snmemeHT M mpocroe BemiecTBO. HaxokaeHue Bojgopoja B MPHUPOJE,
bu3HUYECKre U XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI ToydeHus. KucinoTer u comu.

Monsipablii 00bEM ra3oB. PacuéTel 10 XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BoAbl. Boja kak pactBoputenb. PactBopbsl. HackimeHHeie u
HEHACBIIIEHHbIE pPAacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas [0yl BellecTBa B
pactBope. XuMHYEeCKHUe CBOMCTBAa BOAbl. OcHOBaHMs. Poiib pacTBOpPOB B MPHUPOJIE U B KUZHU
yenoBeka. KpyroBopoT BOAbI B mpupoje. 3arps3HEHHE NMPUPOJIHBIX BoA. OXpaHa U OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmueckux coeauneHuidt. Oxcuapl. Kitaccudukanus OKCHIIOB:
coneo0Opa3yrolue (OCHOBHBIC, KHCIIOTHBIE, aM(OTepHBIC) U HeconeoOpasyromue. HomeHnkiiatypa
OKcUI0B. DU3NUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanusi. Knaccudukanuss oOcCHOBaHMA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBAHMH.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucnot. @usndeckue 1 XUMHUYECKHE
cBoiicTBa KUCHoT. Pan akruBHoctu metamuioB H. H. bekerosa. [lomyuenue kucuor.

Comu. Homenknatypa coiseid. @uznueckue U XUMHUUYECKHE cBoicTBa comel. [lomydyenue
COJIEH.

['eneTndeckast CBA3b MEXKYy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeeNieHue COJepKaHusl KUCIOpoia B BO3yXe, MOIydeHne, cobupaHue,
pacmo3HaBaHUE W W3yYEHHE CBOMCTB KHCJIOPOJA, HAOIIOJEHHWE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpAICHUsI TOpeHHs (MoXkKapa), 03HAKOMJICHHE C
oOpa3llaMu OKCHIOB M ONUCAaHHE HX CBOWCTB, TOJTy4YeHHE, COOMpaHHE, PACIIO3HABAHHE U
M3YyYEeHHE CBOWMCTB BojaOpoda (TopeHue), B3auMmojeicTBue Bojopona c¢ okcuaom wmemu (I0)
(BO3MOXHO HCTIONB30BaHUE BUCOMATEPHUATIOB), HAOMIOACHIE 00pPa3IOB BEMIECTB KOJIUIECTBOM

1 Moub, HccaenoBaHue OCOOEHHOCTEH PAcTBOPEHMs BELIECTB C PA3JIMYHOM pacTBOPHUMOCTBIO,



MIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHONM MAacCOBOM J0Jiell pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEAOBaHUE OOpPa3I[OB HEOPTAHWYECKUX BEUIECTB PA3THYHBIX KJIACCOB,
HaOJI0JIcHUE M3MEHEHUsI OKPAaCKM WHJMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOUeH, M3ydeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C MeTajllaMu,
peakuMii HEWTpalau3aluH, IOJIyYEeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTaJljla PYTUM U3 pacTBOPA COJIM, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «Baxnenume
KJIACChl HEOPTraHUYECKUX COCTUHEHUIN.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xummu4yeckux iementos /. U.
MenpeineeBa. CtpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAacCU(PUKAUA XUMHUUYECKHX dJeMeHTOB. [lonstne o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMEIbHBIC METAILIbI, TAJIOTEHbI, MHEPTHBIE Ta3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

[lepuonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux osnemenros JI. H.
MengeneeBa. KopoTkomepuonnas u amuHHONepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumuueckux siemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocraB aroMHbiXx sanep. M3oromsl. DOnektponsl. CrpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TEPBbIX 20 XUMHUYECKHUX JIeMEeHTOB [lepruoandeckoil cucTemsl
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTU U3MEHEHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIITaM U MEPUOIaM.

3nauenue [lepuogmueckoro 3akoHa u Ilepuoguyeckoil CHCTEMbI XUMHUYECKHUX AJIIEMEHTOB
JUIs pa3BUTHA HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumuueckas CBS3b. KoBanienTHas (monsipHas u HEMoJIsIpHast) CBS3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHUECKUX 3J1EMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHHs.  OKHUCIUTETbHO--BOCCTAHOBUTENbHBIE  peakuuu. [Iporeccer
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:



u3ydeHre 0o0pa3LoB BEIIECTB METAIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHIA
IIUHKAa C pacTBOpPaMU KUCJIOT U ILEI04Yel, MPOBEJEHHUE OIBITOB, WLIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA (TOPEHHE, PEaKIIUH Pa3I0KEeHUs, COCTUHECHNUS).

Mesxxcnpedmemmuuie ceasu

Peanu3zanus MeXnpeaMeTHBIX CBSI3€H MPU M3YYEHUHM XMMMHU B 8 KJIacCe OCYLECTBIIAETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHATHH, TaK M IOHATH,
SBIISIOIIMXCSI CHCTEMHBIMHU JJIS1 OTACTIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIMKJIA.

OOmue ecTecTBEHHO--HAYYHbIC TOHSATHS: HAY4YHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaiu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIHJ, H30TOIbI,
pPaZIMOaKTHBHOCTb, MOJIEKYJA, DJIEKTPUYECKH 3apsi, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHWE BEUIECTBA, ra3, (hM3MUYECKHE BEIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

[eorpadusa: armocepa, ruapochepa, MUHEpalbl, TOPHBIE TOPOIBI, IOJIE3HBIC
HCKOIIaeMblIe, TOTUTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasl peaKIus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuUMHUYECKHX »diemMeHToB J[. .
MengeneeBa. CrpoeHHEe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPHOJOB, KajMs, KaJIbLMs U HUX COCIAUHEHHH B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnonnyeckoil cucteme U CTpOEHHEM UX aTOMOB.

CrpoeHrie BemIecTBa: BHIbl XHMHUYECKOH CBs3H. THIBI KPHCTALIMYECKUX PEHIETOK,
3aBHCUMOCTh CBOWMCTB BEIIECTBA OT THMA KPHCTALIMYECKOW PEIMETKA W BHJA XUMHYECKOU
CBSI3U.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSAIIMXCS K Pa3IMUHBIM KJIACCAM HEOPTaHWYECKHX COCTUHEHUH, TeHETHUYECKas
CBSI3b HEOPTAaHMYECKUX BEIIECTB.

Knaccugukaius XUMUYECKUX peaKkiuil Mo pa3IudHbIM MpU3HAKaM (110 YUCIY M COCTaBY
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 1O OOPAaTUMOCTH, 1O YYaCTHIO KaTalu3aTopa). JK30- H

SHAOTEPMHYCCKUEC PCAKINH, TCPMOXUMHUYCCKUE YPABHCHU.



[TonsiTie 0 CKOpOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTMMBIX W HEOOPATHMBIX
XUMHYECKHX peakuusx. [loHATHE O TIOMOreHHbIX M TIeTeporeHHblx peakuusx. Ilonarue o
karanuze. llonarne o XxumuueckoM paBHOBecuU. DPakTOpbl, BIHAIOLIME HA CKOPOCTh
XUMHUUYECKON pEeaKLMH U IOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEaKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHOW peakiuu. CocTaBlieHUE YPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DINEKTPOIUTHI U HEIEKTPOJIUTHI. KaTHOHBI,
aHMOHBl. MeXaHHU3M JAHUCCOLMAIMM BEIIECTB C PA3JIMYHBIMM BUAAMU XHUMHYECKOM CBS3H.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIOBHsI NPOTEKAHUS peaKIMii MOHHOIO OOMEeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KHCIIOT, OCHOBaHUIl M COJE€H B CBETE
IpEJCTaBICHUM 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE pEaKIUU Ha HOHBI.
[TonsiTHE O TUAPOIU3E COEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauioB (rpadura W anmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW pEaKIMM OT BO3AECHUCTBHUS Pa3IUUHBIX
(bakTOpOB, HCCIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpOLEcca AUCCOLMALUN
KHUCJIOT, IIeNo4Ye M cojeil (BO3MOKHO HCIIOJIb30BaHME BUJEO MAaTEepUalioB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIMX MPU3HAKU NMPOTEKaHMs peakiuil MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BbIIENCHME Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKIUi (rOpeHue, peakiuH pa3jokKeHUs, COeAUHEHUs),
pacro3HaBaHUE HEOPraHWYECKUX BELIECTB C IOMOINbIO KAa4eCTBEHHBIX pEakUUid Ha HOHBI,
pelIeHre IKCIIePUMEHTaIbHBIX 33/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA IMPOCTHIX BELIECTB — TaJOr€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HeMeTallaMu,
mienouamu).  Xuoposopopod. ConsiHass  KKCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelicTBre xyiopa U XJI0pOBOAOPO/Ia Ha OPraHN3M 4YeloBeKa. BaxkHelme Xaopuasl

Y UX HaXO0JEHUE B MPUPOJIE.
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OO6mas xapakrtepucthka 3jeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIMN KUCIOPOJA U Cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBOJOpOA, CTpoeHHue, (U3NYECKHe M XMMHUYEeCKHe CBOHCTBA. OKCHIBI CEpbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOWMCTBA
(oOume kak MpeNcTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHUYECKHE PEAKIMH,
Jeallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMoiydeHHus CepHOi KucioTel. IIpumenenue
cepHOi KucIoThl. COJM CePHOM KHCIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxenue
ceppl M €€ COeAMHEHUH B Mpupoae. XHUMHMUECKOE 3arps3HEHHE OKpYXKarolled cpesl
COEJMHEHUSIMHU Ccepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

OO6mass xapakrepucTuka 31eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoAe, (QHU3MYECKHe W
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoslyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHenne. KadecTBeHHasi peakuuss Ha MOHBI aMMOHUS. A30THas KHCIOTa, €€ MOJy4deHHe,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHE OKpY Karolleld cCpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIH, 3arps3HEHHE BO3/yXa, MOYBbI M BOA0EMOB). Docdop, amnoTporHble MOAUPUKALNN
docdopa, puznueckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u gochopnas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrtepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHBbIE CTENCHH OKHCICHHS. YTIIEPOJ, aJUIOTPOITHbIE MOIU(PHUKAIINH, PACTIPOCTPaHEHHE B
npupoe, pusnueckue 1 XuMuUeckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxcunpl yraepona, Ux (pU3HMYEcKue U XMMUYECKHe CBOMCTBA, JIeiiCTBUE Ha KUBbIE OPTaHU3MBI,
MOJTyYeHUE U MPUMEHEHHE. DKOJOTUYECKHE TPOOJIeMbl, CBSI3aHHbIE ¢ oKcuaoM yriepona (I1V),
THIOTe3a TII00aTBHOTO TOTETUICHHs KiIMMarta, MapHUKoBbIH 3ddekt. YrompHas kucimora U eé
COJM, WX (PU3MUECKHME M XUMHYECKHE CBOMCTBA, MOJNy4yeHHE W IpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHBL. ~ Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAWLUHE,

MMPOMBIINIJIEHHOCTH U CEJIBCKOM XO3sHCTBE.
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[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHUAX yIiepoja
(MeTaH, 3TaH, ATWUJEH, AalETWIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kwuciora). IIpupongusie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX TNEepepabOTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oeskax, yrieBoJax — M MX pOJM B KHM3HM 4eloBeKka. MarepuaabHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMUYECKUX COEAUHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Y€HHE M IPUMEHEHHE.
Coenunenus kpemHusi B mpupoje. OOmmue mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIICHHOCTH. Baxknelimue
CTpOMTENIbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiembl
6€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaT€pPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenn:

U3y4eHHE 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, MPOBEIECHUE
Ka4eCTBEHHBIX PEAaKLUN Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMUYECKHE CBOMCTBA I'aJIOT€HOB M UX COEAMHEHUH (BO3MOXHO
WCIIOJIb30BAaHUE BHJICOMATEPUAIOB), O3HAKOMIIEHHE C 00pa3laMu XJIOPUAOB (TraJOreHUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuaoB), HaOdIoJeHUEe Tpolecca OOYIJMBaHMS — caxapa IOJX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN CepHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMM Ha cyinb(aT-uoH U HaOII0JIeHuEe IpHu3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHUAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHNUH,
nojy4deHue, coOupaHue, pacro3HaBaHWE M HU3y4eHHE CBOWCTB aMMHUaka, IpPOBEACHUE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
IPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HHUE MOJeNiell KPUCTAIIMUECKUX PeIETOK ajamasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C HPOIECCOM aAcOpOIMM PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX peakiui Ha KapOoHAT u
CHWJIMKaT-UOHBl W W3Y4YEHHME IPU3HAKOB MX IPOTEKAHHs, O3HAKOMIIEHHE C MPOLYKIHUEH
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTAIBHBIX 3a1ad Mo TeMe «Baxnelmme
HEMETAJUIbl U UX COETUHEHUS.

MeTaiibl M UX CoeJMHECHUSA
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OOmiass xapakTepUCTHKAa XHUMHUYECKHX OJJIEMEHTOB — METa/LIOB HAa OCHOBAaHUM MX
nosoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB /1. 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTamioB. MeTalnyeckas CBs3b M METaNIMYECKas KpUCTaIMdecKas
pem€Tka. DIEKTPOXUMHUYECKUN psifl HanmpspDkeHUH MeTtauioB. Du3nyeckne U XUMUYECKHE
cBoiicTBa MetayioB. OOmme cnocoObl noixyyeHus: MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT KOppo3uH. CIuiaBsl (CTallb, YYT'yH, AIOpaTIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenounbie MeTauibl: no0KeHUE B [leproanueckoi cucTeMe XUMUYECKUX AJIEMEHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B Ipupoje. Puznueckrue U XMMHUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJoxkeHue B [lepuogmueckoit
cucreme xumuueckux aemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxO0XICHUE B
npupoje. Pusnueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxHeimue coeanHeHUs
KanpIus (OKCU, TUAPOKCU, coyin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux snemeHTo [ U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJACHHE B npupoae. Ousznyeckne U XMMUYECKUE CBOMCTBA
amoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THIPOKCH/IA AITFOMUHUSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme Xxumuueckux »siemeHtoB JI. U.
MeneneeBa, CTpOCHHE aTOMa, HaxOXJIeHHE B npupoze. Ousznyeckne U XMMUYECKUE CBOMCTBA
xene3a. Okcuapl, rujapokeuabl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa u
IIOJTyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o00pa3laMM METalIoB M CIIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMAaTEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCUAA KaJbIUI U HATPHS C BOJOM (BO3MOXHO MCIOJIh30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KHCIoposie  (BO3MOXKHO  MCIIOJNB30BaHHE  BUIEOMATEpUaoB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (1) u xenesa
(IIT), memgu (II), HaGmrOIeHNE W OMKCAHKE MPOIIECCOB OKpAIIMBAaHUS TUIAMEHU MOHAMH HATpHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJNIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB T'HJIPOKCHUAA AFOMUHHS U TUAPOKCUA [IMHKA, PEIICHUE YKCIEPUMEHTAIBHBIX 337a4 10

TeMe «BakHelnine MeTauIbl U UX COCIUHEHUS.
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XuMHus 4 OKpYsKAIIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoNIb30BaHKE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKpYKarollel cpebl (MpeelibHas J0MyCcTUMasi KOHIIEHTPALHs
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJIOB, TOJUMEPHBIE MaTEPHAJIBI).

Meosicnpeomemmnle ceasu

Peanuzaius MeXNpeaAMETHBIX CBA3€H MpU U3YUYEHUU XMMHU B 9 Kjlacce OCYIIeCTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSTHH,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAyYHBIH (DakT, TUIOTE3a, 3aKOH, TEOPHS,
aHalW3,  CHUHTE3,  KilacCcH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: Marepus, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaAMOAaKTUBHOCTb, MOJIEKYJa, DJJIEKTPUYECKUN 3aps]l, TPOBOJHUKH, IOIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKas pEMETKA, CIJIaBbl, (U3UYECKUE BEIUYUHBL,
€MHMIIBI U3MEPEHUsI, KOCMUYECKOE IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpAIbl, TOpPHBbIE TMOPOJIbI, IOJE3HBIC

HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMUHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIE pE3yNbTaThl OCBOCHHUS TMPOrPaMMbl OCHOBHOIO OOIIEro 0Opa3oBaHUS
JIOCTUTAIOTCS B X0JIe 00yUYEHUSI XUMHUH B €IMHCTBE YU4eOHOW U BOCIIUTATEIILHON JICITEILHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKMMHU  COLMOKYJIBTYPHBIMAU W  JYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUIAMU M HOPMaMU TOBEICHUS H
CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHSI M COITUATTU3AIIMHA 00YUYaIOIIUXCS.

JlngHOCTHBIE pPE3YyNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3WTHUBHBIX IICHHOCTHBIX OPHUEHTAllU M PACIIMPEHHUE ONbITA JIEATCIbHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUECKOMY M HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JTOCTOBEPHOW HH(POpPMAIUCH O MEPEAOBBIX JOCTHKCHHSIX U OTKPBITHIX
MHPOBOM U OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpPOMCTBE
MHpa ¥ OOIIECTBA;

2) rpaKIaHCKOT0 BOCIIUTAHUS:

MPEACTABICHUS O COIMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJJIEKTUBE, KOMMYHUKATHUBHOMN KOMITETEHTHOCTH B OO0IEeCTBEHHO MTOJIC3HOM,
yueOHO-UCCIeIOBATENbCKON, TBOPUECKON W JPYruX BHUAAX MAESITENbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HON COBMECTHOM JeSATENbHOCTH MPH BBHIMOJIHEHUN YUeOHBIX, TO3HABATEIbHBIX 3a]1a4,
BBITIOJIHCHUH XHWMHMUYECKHX SKCIEPUMEHTOB, CO3/IaHUU YYE€OHBIX IPOEKTOB, CTPEMIICHHUS K
B3aUMOTIOHMMAHUIO U B3aWMOIIOMOIIUA B TPOIECCE ATOW Yy4eOHOM NeATeNbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TMOBEJCHHE M MOCTYNKU CBOMX TOBAapHUIIEH C MO3UIMU HPABCTBEHHBIX M
MPaBOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHUYECKHE  TPEACTABJICHUs] O  BEIMIECTBE W  XHMHYECKOW  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABJISIIOLIME OCHOBY JUJIst
MOHMMAHUA  CYINIHOCTH HAYYHOW KapTHHBI MHpa, TMPEJICTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3aUMOCBS3AX UYEJIOBEKa C MPUPOHON CpPeIoil, 0 poin

XUMHU B ITIO3HAHUHU 3TUX SaKOHOMepHOCTeﬁ;
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MTO3HABATEJIbHBIE MOTHUBBI, HANpPABJICHHBIC HA IIOJYyYEHUE HOBBIX 3HAHUWA M0 XHMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMbIX MPOLIECCOB U SIBICHUN, IO3HABATEIBHOM,
UH(POPMALMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAaMOCTOSTEIIbHON paboThI
C y4e€OHBIMHU TEKCTaMHM, CIIPABOYHOM JMUTEPATypOH, NOCTYINHBIMH TEXHUYECKHUMM CPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

UHTEpeC K OOyYeHHI0 M MO3HAHHIO, JIF0OO03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHMIO, MPOCKTHONH M MCCIENOBATEIbCKON JEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTH U YPOBHS O0y4YEHUS B JajbHEHILIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAaHUE LEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3J0pOBbI 00pa3 >KW3HHM, OCO3HAHHE TMOCIEACTBHI U HEMPHUITHE BPEIHBIX
NpUBBIUEK (YMOTPEOJICHHUsSI alKOTOJs, HApPKOTHKOB, KYypPEHHS), HEOOXOAMMOCTH COOIIOICHUS
npaBui1 0€30MacHOCTH NpU OOpamieHHH ¢ XUMHYECKHMMH BEUIECTBAMH B OBITY W peajbHOMN
JKU3HHU;

5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEpEC K MPAKTUYECKOMY M3YUYECHHUIO MPO(ECCHii U Tpya pa3IndHOro poJia, yBaKEHHUE K
TpyAy M pe3yibTaTaM TPYJIOBOM JEITEIbHOCTH, B TOM 4YHUCIE€ HAa OCHOBE IPUMEHEHUs
OPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHOW TPACKTOPUU
NPOJOHKEHUST O0pa3oBaHUs C Y4ETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEN, YCHEnTHOW MPOo(EeCcCHOHATLHONW NESITEIbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUMN, TOTOBHOCTh a/IallTUPOBATHCS B MPO(HECCHOHATIBHOM Cperie;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTHUECKH 11eJIeCO00pa3HOe OTHOILEHHE K MPUPOJe KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOr0 M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NYECKOMY U ICUXHUYECKOMY 370pPOBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUIl 0€30MacHOrO MOBEAECHUS MU paboTe C BEeleCTBaMH,
a TaK)Ke B CUTYAIUAX, YTPOKAIOLIKX 3J0POBbIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NPU H3YYEHUU XUMHH, JJIS pelleHus
3a/1a4, CBS3aHHBIX C OKPYXAIOIIEH NPUPOIHON CPeOi, 1Sl MOBBIIEHUS YPOBHS AKOJIOTMYECKOM
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MIOCPEACTBOM METOJI0OB XMMHH, SKOJIOTMUYECKOIO MBIIUIEHHS, YMEHHUS PYKOBOJICTBOBAaTLCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI
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B cocraBe MeramnpeaMeTHBIX pe3yIbTaTOB BBIICISAIOT 3HAYMMBIC 1T (HOPMHUPOBAHHMS
MHPOBO33pCHHUS OOIICHAYYHBIC MOHATHUS (3aKOH, TEOPHsS, IPHUHIIUI, TUIIOTE3a, (HaKT, CUCTEMA,
MPOIIECC, IKCTIEPUMEHT U JIPYTO€.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax | MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEIICTABICHHUE O
IIEJIOCTHOWM Hay4YHOW KapTHHE MHpa, ¥ YHUBEpCAJIbHBIC yueOHBbIC NEWCTBHS (TO3HABaTEIbHBIC,
KOMMYHUKATUBHBIE, PETYJISITHBHBIC), KOTOpbhIE 00€CIeuynBarOT (POpMUpPOBAaHUE TOTOBHOCTHU K
CaMOCTOSITEIILHOMY TUTAHHPOBAHUIO M OCYIIECTBICHUIO YI€OHOU e TSIILHOCTH.

Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBu:

YMEHHUS MCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TP OCBOCHHHM 3HAHHM:
pacKpbhIBaTh CMBICI XUMHUYECKHX TIOHATHH (BBIACIATH HMX XapaKTepHbIE TMPU3HAKH,
yCTaHaBJII/IBaTL B3aMOCBS3b C I[pyrI/IMI/I HOHSITH?[MI/I), HUCIIOJIB30BATh IIOHATUA OJIA 06"I>$ICHGHI/I$I
OTIENbHBIX (DaKTOB W SBJICHHHA, BBIOMpPATh OCHOBAaHHMA M KPUTEPHH s KiaccupuKanum
XUMHYECKHX BEIIECTB U XMMHUECKUX PEaKIUi, yCTaHABIUBATh PUYMHHO-CIICICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YyU€HUs, CTPOUTH JIOTUYECKUE PACCYKIeHUs (MHAYKTUBHEIC, IEAYKTUBHBIE,
110 aHaJIOFI/II/I), JACJIaTh BbIBOJbI U 3aKJIFOUCHH A,

YMGHI/IG HpI/IMeHSITL B HpOIIGCCG IIO3HAHUA ITOHATHUA (HpeIlMeTHI)IG )41 MeTaHpeI[MCTHBIe),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MPUMEHSEMbIE B XUMHUH MOJICIIbHBIC MPEJCTABICHUS — XUMHUYCCKHH 3HAK (CHMBOJI DJIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peakuuu — TMpU pelIeHuu YydeOHo-
ITIO3HABATCIIBbHBIX 3ajaa4, C y‘IéTOM 9TUX MOJICJIIBHBIX HpeI[CTaBJ'IeHI/Iﬁ BBISIBJIATH n
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMii, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHbBIE CBSI3U U
HNPOTUBOPEYHNS B U3YYaE€MBIX IIpOllecCax U ABICHUIX.

Ba3zoBble nccienoBaTeabCKHeE AeiCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABIEHHBIE BOMPOCHl B KaY€CTBE MHCTPYMEHTa MO3HAHHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBACMBIX CY)KHGHHﬁ;

NpUOOpETEHNE OMbITa MO IJIAHUPOBAHUIO, OPraHU3aAllMM M MPOBEICHHUIO yYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIIeCcca, CAMOCTOSTENILHO MTPOTHO3HPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIIEHHS M BBIBOJABI MO Pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOJICTAaHHOMN padoTe.

Pa6ora ¢ unopmaumeii:
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yMEHUE BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh HH(YOPMALMIO PA3IMUHBIX BUI0B
1 GOpM IIPEICTABICHHUS], NOJYYAEMYIO U3 pa3HbIX MCTOUHUKOB (HayYHO-TIONYJISIpHAs JIMTepaTypa
XUMHUYECKOTO COZIEp)KaHUsA, CIPaBOYHBIE MOCOOMsA, pecypchl VHTepHeTa), KpPUTHYECKH
OLICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHble METObl U 3alIPOCHl IPU MIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX JJIsl BBIIIOJHEHUs yU4EOHBIX M MO3HABATENIbHBIX 3a/1a4
OTpeNeNEHHOr0 TUMA, MPHOOpPETeHHE OmbiTa B 00JAacTH MCIOJNb30BaHUS HH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOIHH, OBJIaJJ€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAbHYI (HOpPMY IpeiCTaBICHUSL
UHPOpPMALMU U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduKu 1 UX KOMOUHAIIUSAMU;

YMEHHME MCHOJIb30BaTh W AHAIM3UPOBATh B Ipoliecce YYEOHOH U HCCIEeI0BaTEIbCKON
NEeSITeIbHOCTH WH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CETHCKOT0 X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLed MPUPOJHOM Cpeibl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (Wiu) JUCKYCCHUH) IO CYLIECTBY
oOcyxxgaemMoll TeMmbl, (OPMYIHpPOBaTH CBOM IPENJIOKEHUS OTHOCUTENBHO BBIIOJIHEHUS
IpeUI0KEHHOH 3a/1a4H;

YMEHUS NPEACTaBIISATh OJyYeHHbIE Pe3y/IbTaThl I03HABATEIBHOM NEATEILHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh MPE3CHTALUI0 PE3yJIbTaTOB BBIIOJHEHUS XHMHYECKOTO
AKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JaOOpPaTOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUsSl y4eOHOro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOH IMO3HABAaTENIbHON U
HCCJIEIOBATENIbCKON N1€ATEIbHOCTH MPU PEUICHUM BO3HUKAIOMIMX MpoOJieM HAa OCHOBE yuyéTa
OoOLIMX HMHTEPECOB M COIJIaCOBaHMs NO3UIMI (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALUS COBMECTHBIX ACUCTBUM, ONPENEICHUE KPUTEPUEB 10 OLICHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPENENSTh LIEeTU ACSTeNbHOCTH, MJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTh, BHIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M [O03HAaBaTEJIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JEWCTBUM INpH

BBIMIOJTHEHUH 3aJaHUMl ¢ Y4E€TOM IIOJIy4eHHsS HOBBIX 3HAHMH 00 H3ydyaeMbIX OOBEKTax —
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BELICCTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJyUYEHHOIO PE3yJIbTaTa 3asBJICHHOM LIEIH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIIOBUHU 3aJaHUM.
INPEJIMETHBIE PE3YJIBTATDI
B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO O053aTE€IBHOTO COACpIKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanpHO pabouell IMporpamMMoi, BBIJIEJAIOT: OCBOCHHBIE
o0yyarolMMUCST Hay4yHble 3HAaHUS, YMEHUS U CIOCOObI JeicTBui, cnenuduueckue A
OpeIMETHOW 00acTH «XUMHS», BUABI JESITEIbHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.
K xoHuy oOyuenust B 8 kiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIMXCS YMEHHUI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHATHUMN: aTOM, MOJIEKYJa, XUMUUECKUN JJIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJIHAs), BaJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJSpHAs Macca, KOJUYECTBO BEILECTBA, MOJb, MOJISIpHas
Mmacca, MaccoBas J0Js XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHM, MOJSPHBIH O0BEM, OKCHUJ,
KHCJIOTA4, OCHOBAaHHUE, COJb, JJIEKTPOOTPHULIATEIBHOCTb, CTEIEHb OKUCICHMS, XUMHUYECKas
peakuus, KiaccU(UKAIMs peakUui: peaklMM COECIUHEHUS, peaKlUu pasIoKEHUs, peakluu
3aMeIIeHUs], peakui 0OMeHa, K30- M YHIO0TEPMUUYECKHE PEaKIiH, TeIUIOBOH 3(PQeKT peakuuu,
PO aToMa, 3JIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTallb, paJuyc aToMa, XMMUYECKas CBS3b,
NOJIIpPHAsl U HEMOJSPHAs KOBAJICHTHAs CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBast 10Jisl BelecTBa (IIPOLEeHTHAs! KOHIIEHTpAIsl) B paCTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX TOHATUN U IPUMEHSATH 3TU NOHSITUS NIPU
ONMCAHUU BEUIECTB U UX NPEBPALLEHUI;
UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY AJIsi COCTaBleHHs (OpMyN BEIIECTB U ypaBHEHUH
XUMUYECKHUX PEAKLUM;
ONpEENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKHCIIEHUS
AJIEMEHTOB B OMHAPHBIX COEIMHEHMSX, MPUHAJIEKHOCTh BEIIECTB K OMNpeAeIEHHOMY Kiaccy
COEMHEHUH 1o popMysaM, BUJI XMMUYECKOHN CBSI3U (KOBaJEHTHAsl U HOHHAS) B HEOPIraHUYECKUX
COETUHEHUSIX;
packpsiBaTh cMmbica [lepuoanueckoro 3akona Jl. . MenzaeneeBa: 7eMOHCTPUPOBATh TOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHUX DJJIEMEHTOB OT UX TIOJOXKEHHUS B
Ileproanueckoii cucTeMe, 3aKOHOB COXpPAaHEHMsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,

aTOMHO--MOJIEKYJIIPHOTO YU€HHUs, 3aKOHa ABOraipo;
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ONHKCBHIBATh M XapaKkTepu3oBaTh TabauuHyro ¢opmy [lepuoandeckoil CUCTEMbl XMMHUYECKHX
3JIEMEHTOB: Pa3JInyaTh MOHATHUSA «IJIaBHas noArpymnmna (A-rpymmna)» u «mnodoynas noarpymnna (b-
rpyIIa)», Majble 1 0OJbIINe MePUO/Ibl, COOTHOCUTH 0003HAUYEHUS, KOTOPBIE UMEIOTCS B TAOIHIIE
«llepuognueckas cucrema xumuueckux diemeHToB JI. WM. MenaeneeBa» ¢ YUCIOBBIMU
XapakTEepUCTUKAMHU CTPOEHHS aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsj sjpa, olliee
YHCJIO AJIEKTPOHOB U PacHpeAeIeHUE UX 0 JIEKTPOHHBIM CJI0SIM);
KJIacCu(UIIUPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA, XMMUYECKHE PEaKIINU
(110 9MCITy ¥ COCTaBY YYaCcTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY YD (DEKTy);
XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX KJIACCOB,
NOATBEP)KJAsl  ONHUCAHME IPUMEPAMH  MOJEKYJSPHBIX  yYPaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;
IPOrHO3MPOBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEeHTa 0 (opMyse COEeIMHEHMs, MAacCOBYIO JOJIO BEIleCTBa B pacTBOpE,
IPOBOAMTH PAcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIUY;
IPUMEHSTh OCHOBHBIE ONEpPAlUU MBICIUTEIbHON 1EATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
00o0011eHre, CUCTEMAaTH3alNI0, KIACCU(DUKALMIO, BBISIBICHUE TPUUYUHHO--CIIEICTBEHHBIX CBS3€H
— U U3Y4YEHUS CBOMCTB BEIECTB M XUMHUYECKMX DPEAKIHM, €CTECTBEHHO-HAay4YHbIE METOJIbI
MO3HAaHUSI — HaONIO/eHUEe, W3MEpEeHUe, MOJEIUPOBAHUE, JKCIEPUMEHT (pealibHblil U
MBICJICHHBIN);
CJIeZIoBaTh MpaBWIaM MOJIb30BaHUS XMMHUUECKOW MOCy10i 1 1abopaTOpHBIM 000pyI0BaHUEM, A
TaKXe MpaBuiIaM OOpalleHHsl C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMH IO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB MO IMOJYYEHUIO U COOMpAHHIO Ia3000pa3HbIX BELECTB
(Bomoposia M KHCIOpOJa), NMPUTOTOBICHUIO PAacTBOPOB C OIpeneIEHHOW MaccoBOM Joyei
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb U TMPOBOJUTH XHMHUYECKHE DKCIIEPUMEHTHI IO
pacro3HaBaHMIO PACTBOPOB WIENOYEH M KHUCIOT C TOMOIIbIO HMHIUKATOPOB (JIAKMYC,
dbenondTanenH, METHIIOPAHXK U APYTHE).

K xonny oOyuenus B 9 KJjacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: XMMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
MOH, KaTHOH, aHWOH, TPOCTO€  BEIIECTBO, CJOKHOE  BEIIECTBO,  BaJICHTHOCTH,

SJICKTPOOTPULATCIIBHOCTh, CTCIICHb OKHCIICHHSA, XHUMHWYCCKad pCaknusda, XUMHUYCCKas CBA3b,

19



20

TEIIOBOM 3P PEKT peakiiu, MOJib, MOJIAPHBIM 00BEM, pacTBOpP, AJIEKTPOJIUTHI, HEANEKTPOIUTHL,
JNEKTPONIUTUYECKAST JUCCOLMAIUS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOoe
paBHOBecHE, OOpaTHUMbIE U HEOOpaTHMbIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuy, OKUCIMUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBJIEHME, aJJIOTPOIIHUS,
aM(pOTEepHOCTh, XUMUYECKasl CBS3b (KOBAJICHTHAs, MOHHASI, METAJUIMUECKast), KpUCTaTnYecKas
peméTKa, KOpPpO3HMsl METaJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pPEaKUWH, MPEeAesIbHO
nonycrumas koHuentpauus 111K Bemecrsa;

WTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHATH 3TU NOHSITUS IIPU
OINMCAHUU BELIECTB U UX MPEBPALLECHUN;

UCIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [JIsi COCTaBJieHHs (OpMyJ BEIIECTB M ypaBHEHUI
XUMUYECKUX PEaKLUid;

ONpEAENATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKMX D3JIEMEHTOB B COEIMHEHUSAX
Pa3IMYHOIO COCTaBa, IMPUHAJJIEKHOCTh BELIECTB K OMNPEICIIEHHOMY KJIAcCy COEIMHEHUH II0
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOH (opmyre, xapakTep cpelbl B BOIHBIX PAacTBOPAx
HEOPraHUYECKUX COECAMHEHUMN, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;
packpeiBaTh cmbici Ilepuonnueckoro 3akona [[. M. MeHueneeBa W AEMOHCTPUPOBATH €r0
MOHMMAaHUE: OINKCHIBATh M XapaKTepu3oBaTh TabiauuHyio Qopmy Ileprogudeckoir CHUCTEMBbI
XUMHUYECKHUX SJIEMEHTOB: pazlinyarh MOHATHUS «TJlaBHAas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpynna (b-rpymnmna)», manbsle U OoJbIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHHS, KOTOpbIE
UMEIOTCS B TMEPUOJUYECKON Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj spa, oOliee YUCiIo JIEKTPOHOB U pacHpesiesieHne uxX
IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHATBH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIMHEHMH B Ipeaenax MajblX MEepUOJIOB U IIaBHBIX MOATPYII ¢ YYETOM CTPOEHHUS HUX
aTOMOB;

KJaccu(uIUpoBaTh XMMUYECKHE 3JIE€MEHThI, HEOpPraHUYECKHE BELIeCTBA, XUMUYECKUE PEeaKLIUU
(Mo 4YMcay M COCTaBy Y4yacTBYIOUIMX B PpEaKUUH BEIIECTB, MO TEIUIOBOMY H(PQexTy, Mo
M3MEHEHUIO CTENeHEeW OKHCICHHSI XUMUYECKHUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIME U CreNU(PUIECKHe XUMHYECKHE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEILECTB, MMOATBEPAKIas ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUN

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKHHﬁ;
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COCTaBJISITh YPABHEHUS AJICKTPOJIUTHICCKON TUCCOMANIMN KUCIIOT, IISJIOUSH U COJIeH, TOJTHBIC U
COKpAIIEHHBIC YPAaBHCHHS PEAKIMi MOHHOTO OOMEHA, YPaBHECHHS PEaKIIMH, IMOATBEPIKIAFOIINX
CYIIIECTBOBAHKE FTEHETHUYECKOM CBSI3M MEX]y BEIIECTBAMU PA3INIHBIX KIACCOB,;

PacKpbhIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIUN TOCPEACTBOM COCTABIICHUS
3JICKTPOHHOTO OaJlaHCa 3THX PEaKIIHiA;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOCHUS, BO3MOXKHOCTH HPOTCKAHUS
XUMHUYECKHUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHUSX;

BBIUUCIISTh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO 3JIEMEHTa 10 (opMyJie COCTUHEHHUS, MAcCOBYIO JOJIO BEIIeCTBa B PacTBOPE,
IIPOBOIMTH PACUETHI 10 YPABHEHHIO XUMUYCCKOM PEAKITUH;

COOJIIOJIaTh TIPABWJIA TMOJIb30BAHHS XUMHUECKOW MOCYA0H U J1abOpaTOpHbIM 00OpYIOBaHHEM, a
Tak)Ke MpaBuia OOpAIeHUs ¢ BEMIECTBAMH B COOTBETCTBUH C HHCTPYKIIMSIMH TIO BBITOJIHCHUIO
1a00paTOPHBIX XUMHYECKHX OIBITOB 1O TOJYYCHHUIO W COOMPAHHWIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yTrIeKuciIoro rasa);

IPOBOAMTh PEAKIMH, IOATBEPKIAIONINE KAYSCTBCHHBIH COCTAaB Pa3IMYHBIX  BEIICCTB:
pacrno3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOAWI-, KapOoHat-, ¢ocdar-, cummkar-,
cynbhar-, TUAPOKCHUI-HOHBI, KATHOHBI aMMOHHSI W HMOHBI HW3YYCHHBIX  METaJIOB,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPIraHUYCCKHUX BEILECTB;

IPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIIUTEIBHON EATEIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
00001IeHNe, CHCTEMAaTU3aINIO, BBISBICHUE NMPUYHMHHO-CICACTBCHHBIX CBSI3€H — JJIS M3ydeHUs
CBOWMCTB BEHICCTB W XHUMHUYECKUX pEAKIM, C€CTeCTBEHHO-HAYYHBIE METOJBI IMO3HAHUS —

Ha6J'IIO,I[CHI/IC, HU3MCPCHUC, MOACIIUPOBAHUC, SKCIICPUMCHT (peaHBHLIﬁ n MLICHGHHLIﬁ).

21



22

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaumeHoBaHMe pa3ieiioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
KoHnTpoJbHbIE IpakTuyeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMusg — BaxkHas 00/1aCcTh
€CTCCTBO3HAHUS U bubmuoreka [JOK
1.1 5 0 2
MPaKTUYECKON JIeATETbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
BemectBa u xummuueckue bubnmoreka [JOK
1.2 15 1 0
peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no pazgeny 20
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonsitue 06 ‘ 0 . bubnuorexa [JOK
' OKCcHIIax https://m.edsoo.ru/7f41837¢
55 Bonopoa.llonsitue o kucnorax u g 0 . bubmuorexa [JOK
. COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 s . . bu6nmoreka [JOK

OCHOBAHHUAX

https://m.edsoo.ru/7f41837¢
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54 OCHOBHBIE KJIacChI " . bubnmoreka [JOK
' HEOPraHMYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xummndeckux 371eMeHToB /. . MenaesieeBa. CTpoeHne aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aknuu

[Tepunonnueckuii 3aKoH U

11 [Tepnonuueckas cucrema ; 0 bu6mmoreka [JOK
‘ XUMHUYECKHX dieMeHToB [1. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBA3b.
bubmuoreka [JOK
32 OKHUCIHUTEIHLHO- 8 1
https://m.edsoo.ru/71f41837¢
BOCCTaHOBUTENBHBIE PEAKIIUU
bu6mmoreka [JOK
Hroro no pazneny 15
https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
PesepBHOE Bpems 3 1
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO HACOB I10 6 5

[NPOT'PAMME
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9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnuble IIpakTnueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuu
. [ToBTOpeHMe U yriaydieHne 3HaHUH OCHOBHBIX 5 | 0 bubnnoreka HOK
‘ pas3zenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX A 0 0 bubnmnoreka [HOK
‘ peakuuii https://m.edsoo.ru/7f41a636
3 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. ) . . bubnuorexa [HOK
' XUMHYECKUE PEAKIINU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUSI
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX A 0 . bubmuoteka [JOK
' snemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
bu6nuoreka [IOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 0 0
https://m.edsoo.ru/7f41a636
COCTMHECHUS
2.3 OO0mas XxapakTepucTUKa XUMHIECKIX 7 0 1 bubnuotexa [JOK
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aneMeHToB VA-rpynnbsl. A30T, pocdop u ux https://m.edsoo.ru/7f41a636

COCOAMHCHUA

OO01mas XxapakKTepUCTHKA XUMHUYECKUX
bu6nmoreka [IOK

2.4 aneMeHTOB [VA-rpynmnsl. Yriepoa u KpeMHHi 8 1 2
https://m.edsoo.ru/7f41a636

N UX COCAUHCHUA

Uroro no pazgeny 25

Pa3zgen 3. MeTa/IbI M BX COeIUHEHU S

bubmuorexa [JOK
3.1 OO01re CBOMCTBA METAJLIOB 4 0 0
https://m.edsoo.ru/7f41a636
bubnnoreka IIOK
3.2 Baxkneiiime MeTayuibl 1 UX COEINHEHU 16 1 2
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

bu6mmoteka [IOK
4.1 BemecTBa 1 Matepualbl B )KU3HU YeJIOBEKa 3 0 0

https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3

bu6mmoreka [IOK
PesepBHOE Bpems 3 1 0

https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 7
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8 KVIACC
KosaunyectBo 4yacos DJIeKTpOoHHbIe U pPOBbIE
Ne Hara
Tema ypoka Koutpoabnbie IlpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero U3YYeHUS
padoThI padoThI pecypchl
. [Ipenmer xumuu. Poiap XuMuu B 5KU3HU . 0 0 bu6mmoreka [IOK
yejoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 TTousTue o MeTomax MO3HAHUS B XUMUHU 1 0 0
https://m.edsoo.ru/ff0d227¢
[IpakTuueckas pabora Ne 1 «IIpasuia
; paboThI B 1a00paTOpUN U TIPUEMBI . 0 . bubnuorexa [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
A Yucrtele BemecTBa U cMecu. CiocoObl . 0 0 bu6nmoreka [JOK
pazzeneHusi cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckast padbora Ne 2 «Paznenenue
bu6mmoreka [IOK
5 cMmecel (Ha mpuMepe OYUCTKU 1 0 1
https://m.edsoo.ru/ff0d28¢c8
MTOBapEHHOM COJIH)»
bubmuorexa [JOK
6 ATOMBI U MOJIEKYJIBI 1 0 0
https://m.edsoo.ru/ff0d2a6c
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XUMHYSCKUE DJIECMEHTBI. 3HAKH

bubmuorexa [JOK

7 0
(CHMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 [IpocTeie u cloKHBIE BENIECTBA 0
https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 0
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
bu6mmoreka [IOK
10 Xumuueckasi popmyna. BaieHTHOCTD 0
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
" OtHocuTeNIbHAs aTOMHAs Macca. 0 bubmuoreka [JOK
OTtHOcuTeNnbHAS MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
. MaccoBasi 10711 XMMAYECKOT0 3JIEMEHTa B 0 bu6mmoreka [IOK
COCTMHCHUH https://m.edsoo.ru/ff0d350c
3 KonnuectBo BemecrBa. Monbs. MossipHas 0 bubnnoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
" du3znyeckre U XUMHUUECKHUE SIBICHUS. 0 bu6nmoreka [JOK
Xumuueckas peakuus https://m.edsoo.ru/ff0d37fa
s IIpu3Haku U ycioBus MPOTEKAHUs 0 bubmuorexa [IOK
XUMHYECKHUX PEeaKIHi https://m.edsoo.ru/ff0d3al6
6 3aK0H COXpaHEHHUs MacChl BEIIECTB. 0 bubnuorexa [JOK

XUMHUYECKHEe YpaBHEHUS

https://m.edsoo.ru/ff0d3b88
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BrrunciaeHus KOIu4ecTB a, MacChbl

bubmuorexa [JOK
17 BEILECTBA 10 YPABHEHUAM XUMUYECKUX 0
https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanmsi XuMHUUECKUX peaKIui
bu6mmoreka [IOK
18 (coemuHeHuUs, pa3IOKECHHS, 3aMEICHUS, 0
https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bu6mmoreka [IOK
19 sHIMKIoneauct. O0o0IenHne u 0
https://m.edsoo.ru/ff0d40c4
cUucTeMaTu3alys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BemiecTBa 1 XUMHUECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bosnyx — cmech razoB. CocraB Bo3ayxa.
bu6mmoreka [IOK
21 Kucnopon — snemeHT u npocroe 0
https://m.edsoo.ru/ff0d448¢e
BemiecTBO. O30H
dusnyeckre 1 XUMHUYECKHE CBOMCTBA
bu6nmoreka [JOK
22 KHCIopo/ia (peakinu OKUCICHHUS, 0
https://m.edsoo.ru/ff0d4614
ropenue). [lonstTue 06 okcumax
CriocoOpl MostydeHus KUCaopo/ia B
bu6mmorexa [IOK
23 n1abopaTopuu U IPOMBIIUICHHOCTH. 0
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
24 TemnoBoit 3¢ ekt XuMUIECKO peakuuu, 0 bubnuorexa [IOK
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IOHATHUC O TCPMOXUMHUYCCKOM YPAaBHCHUMH,

OK30- U SHAOTCPMHUUCCKHUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK
25 3arpsi3HEHUE BO3]IyXa, CITIOCOOBI €T0 0
https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALECHUS
[Tpaktuyeckas padora Ne 3 o Teme
bu6mmoreka [IOK
26 «ITomyuenue u cobrpanue KUCiIopoa, 0
https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €ro CBOMCTBY
. Bogopon — snemeHT u mpocTtoe 0 bu6mmoreka [IOK
BelecTBo. Haxoxenue B mpupoie https://m.edsoo.ru/ff0d4dd0
’g du3nvecKkrue U XUMUUYECKHE CBOMCTBA 0 bubmuorexa [JOK
Bosiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 [TonsiTHe 0 KMCTOTAX U COJAX 0
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI ostydeHus BOAOPOa B 0 bubnmnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
ITpakTruyeckas padora Ne 4 o Teme
bu6mmoreka [IOK
31 «ITomydenne u cobupanue BOIOpoOa, 0
https://m.edsoo.ru/ff0d4{42
W3y4YEHUE €r0 CBOMCTB)
bu6mmorexa [IOK
32 MossipHblii 00bEM ra3oB. 3ak0oH ABOTapO 0

https://m.edsoo.ru/ff0d542¢
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Brruuciaennsa o0béMa, KOJIMYECTBA

bubmuorexa [JOK
33 BELIECTBA ra3za 10 €ro U3BECTHOMY 0
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
bu6mmoreka [IOK
34 YPaBHEHHUIO pEaKIMM Ha OCHOBE 3aKOHA 0
https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3nYecKre U XMMUYECKHEe CBOMCTBA 0 bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 06 0 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bopa kak pactBopurens. Hackiennsie u
bu6mmoreka [IOK
37 HEHACBIIICHHBIE PacTBOPLI. MaccoBas 0
https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o teme
18 «IIpuroroBiieHHE PaCTBOPOB C 0 bubnuoreka [IOK
ornpeAenéHHON MacCcOBOU Jomeit https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
3 KonTponbnas padorta Ne2 no teme . bubnnoreka [JOK
«Kucnopoa. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCupUKaIus, 0 bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX 0 Baomrorexa [IOK
https://m.edsoo.ru/ff0d664e

OKCHJIOB
OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK

2 HOMEHKJIaTypa 0 https://m.edsoo.ru/ff0d67ca
[TosnydyeHne u XUMHYECKUE CBOWCTBA bubmuorexa [IOK

. OCHOBaHHU 0 https://m.edsoo.ru/ff0d67ca
Kucnotel: cocras, kiaccudukaus, bu6mmoreka [IOK

“ HOMEHKJIAaTypa 0 https://m.edsoo.ru/ff0dfee2
[TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK

. KHCIIOT 0 https://m.edsoo.ru/ff0dfee2
Counu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnuorexa [JOK

40 MOJIy4€HUs, XUMUYECKUE CBOWCTBA 0 https://m.edsoo.ru/00ad9474
[IpakTuueckas padorta Ne 6. Pemenue
HKCHEPUMEHTAIbHBIX 33/a4 110 TEMe bubnuoreka [IOK

Y «OCHOBHBI€ KJIaCChl HEOPIaHUYECKUX 0 https://m.edsoo.ru/00ad9b7c
COECIMHEHU I
I'eneTndeckas cBsI3b MEXKIy KJ1acCaMHu bubnnorexka [JOK

s HEOPraHMYECKUX COECTUHEHUH 0 https://m.edsoo.ru/00ad9a50

bu6mmorexa [IOK
49 O060061IeHre U cucTeMaTH3alus 3HaHU! 0

https://m.edso0o0.ru/00ad9cb2
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KonrtponsHas padora Ne3 mo reme

bubmuorexa [JOK
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 1
https://m.edsoo.ru/00ad9¢la
coenuHeHun"
[TepBblie MOMBITKH KIacCUPUKAITII
bu6mmoreka [IOK
51 XHUMHYECKHX dJIeMEHTOB. IloHsTHE O 0
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
Ilepnonnueckuit 3akoH u Ilepnonnueckas
bu6mmoreka [IOK
52 CHCTeMa XMMHYECKUX djeMeHToB /I, H. 0
https://m.edsoo.ru/00ada52¢c
Menneneesa
; 0 bubmuorexa [JOK
5 [Iepuoapl, rpynIibl, DOATPYIIIIBI
https://m.edsoo.ru/00ada52¢
54 Crtpoenue atomoB. COCTaB aTOMHBIX sIZIEP. 0 bubnuorexa [JOK
N3oTomsr https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
bu6nmoreka [JOK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoi 0
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO 2JIEMEHTa
bu6mmoreka [IOK
56 II0 €r0 NoJIoKeHUIo B [Iepnonnueckoi 0
https://m.edsoo.ru/00ada824
cucteme JI. 1. Menaeneera
3nauenue [lepuoauyeckoro 3akoHa ass 0 bubnmoreka [JOK
57

pa3BuTHUA HayKu U npaktuku. . W.

https://m.edsoo.ru/00ada96e
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MenneneeB — y4€HBIN, IEJArOT U

rpak1aHUuH

BHGKTpOOTpI/II_[aTCJII)HOCTB aTOMOB

bu6mmoreka [IOK

58 0
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HNonnas xumMuueckas CBsi3b 0
https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMU4eCKas 0 bubnnorexa [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenosIpHas XUMHUYECKas 0 bubnnorexa [HOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CreneHb OKUCIEHUS 0
https://m.edsoo.ru/00adae28
63 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 0 bubnuoteka [JOK
peakiumn https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
64 OKucnauTeny U BOCCTAHOBUTEIIH 0
https://m.edsoo.ru/00adb076
6 KontponsHas pabora Ne4 o reme . bubnuoreka [IOK
«Ctpoenue aroma. XUMUYECKas CBSA3bY https://m.edsoo.ru/00adb486
66 PesepBHblIitl ypok. O60011eH1E 1 0 bubnnorexka [JOK
CHCTEMAaTH3alUs 3HAHUH https://m.edsoo.ru/00adb33¢c
67 PeseprubIil ypok. O60061eHIE 1 0 bubnmuorexa [JOK
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cucCTeMaTHU3anusd 3HaHUU

https://m.edsoo.ru/00ad9cbh2

68

HToroBast KOHTpOJIbHAs paboTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68
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9 KJIACC
KounyecTBo 4yacoB JIeKTPOHHBbIE U(PPOBHIE
Ne Jlara
Tema YpoKa KOHTpOJIbeIe HpaKTuqecxne OﬁpaSOBaTe.}Ibele
n/n Bceero U3YYeHUs
padoThI padoThI pecypcbl
[Iepuonnueckuit 3akoH. Ilepnonnueckas
bu6mmoreka [IOK
1 cucTeMa XuMu4eckux aiementos /1. U. 1 0 0
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
bubmuorexa [JOK
2 XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 0 0
https://m.edsoo.ru/00adb6ob6
NIEPUOIOB
; Kiaccudukanus 1 HOMEHKIIaTypa . 0 0 bubnuorexa [JOK
HEOpPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunapl xuMuueckoil CBS3U U THIIBI . 0 0 bu6nmoreka [JOK
KPUCTAJITIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «IloBTOpeHue n yrayOiaeHrne 3SHaHUI 1 1 0
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»
Knaccudukanmst XaMUUeCKUX peakinii bubnmuorexa [JOK
6 1 0 0
10 PA3JIMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [IoHsiTHE O CKOPOCTH XUMUYECKOU 1 0 0 bubnmoreka [JOK
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pCakuru. IToHsATHE O TOMOTCHHBIX U

TCTCPOTCHHLIX PCAKIUAX

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

ITousaTHEe 0 XUMHUUECKOM PaBHOBCCHHU.

q)aKTopLI, BJIMAIOIHUE HA CKOPOCTH

bu6mmoreka [IOK

8 0
XUMHUYECKON PEAKIIUU U TTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS
9 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 0 bubnuorexa [JOK
peaKIuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHICCKOM
bubmuorexa [JOK
10 nuccornuani. CUIbHBIE U ClIa0bIe 0
https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
bu6mmoreka [IOK
11 WNonnble ypaBHEHUS peakiuii 0
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
bu6nmoreka [JOK
12 OCHOBAaHMH B CBETE NpeACTaBICHUI 00 0
https://m.edsoo.ru/00add5d8
ANEKTPOIUTUYECKON TUCCOITUAITUT
XUMHYEeCKHE CBOMCTBA COJIEH B CBETE
bu6mmoreka [IOK
13 MIPEICTABICHHH 00 AJIEKTPOIUTHIECKOM 0
https://m.edsoo.ru/00add8b2
IHUCCOIHAIIAN
bubmuorexa [JOK
14 [TonsaTHe o ruapouse conei 0

https://m.edsoo.ru/00add9d4
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bubmuorexa [JOK
15 O0o01IeHNe U CHCTeMaTU3allus 3HAHUH 0
https://m.edsoo.ru/00addd12
6 [TpakTuueckas padora Ne 1. «Pemenue 0 bubnuorexa [JOK
AKCTICPUMEHTAIBHBIX 33729 https://m.edsoo.ru/00addbfa
Kontponbhas pabora No2 o teme
bu6mmoreka [IOK
17 «INEKTPOJIUTUYECKAS TUCCOIAALIUS. 1
https://m.edsoo.ru/00addecO
XVWMHUYECKUE PEAKIIMH B PACTBOPAX)
OO6m1as XxapakTepuCTHKa rajJoreHoB.
bubmuorexa [JOK
18 XUMHUYECKHE CBOMCTBA HA MPUMEPE 0
https://m.edsoo.ru/00addfe2
xJopa
Xnoposogopoa. CossiHas KHCIIOTA,
bu6mmoreka [IOK
19 XUMUYECKHUE CBOWMCTBA, MOTyYEHHUE, 0
https://m.edsoo.ru/00adel104
MIPUMCHEHUE
[TpakTuyeckas padora Ne 2 o Teme
bu6nmoreka [JOK
20 «lomydyeHue COIAHON KUCIOTHI, 0
https://m.edsoo.ru/00ade348
U3y4EHUE €€ CBOUCTBY»
Berurcnenus o ypaBHEHUSIM
bu6mmoreka [IOK
21 XUMUYECKHUX PEaKLU, ECIIM OJUH U3 0
https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
- OO01mas xapakTepuCTHKa dJIEMEHTOB 0 bubnmoreka [JOK

VIA-rpynmsl

https://m.edsoo.ru/00ade64a
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AnnoTpornHbie MOAU(DUKALIUY CEPHI.

bubmuorexa [JOK
23 Haxoxnenue cepbl 4 €€ COCJUHEHUN B 0
https://m.edsoo.ru/00ade64a
npupojae. XuMHUUYECKHUE CBOMCTBA CEpPhI
Y CepoBonopoj, cTpoeHue, Pu3ndecKue u 0 bubmuorexa [JOK
XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
bu6mmoreka [IOK
25 ¢du3nveckre 1 XUMHUYECKHE CBOMCTBA, 0
https://m.edsoo.ru/00adea28
pUMEHEHHE
XYUMUYECKUE peaKkilui, JIexKallnue B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
Y IIOJIy4EHUS CEPHOU KUCIIOTHI. 0 bubnnorexa [HOK
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karollel cpeibl COeAMHEHUSMU
cepsl
5 Brrunciaenne MaccoBoi 10JM BeIXO4a 0 bu6nmoreka [JOK
7
MPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTHUKa JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHEHHE B bubnnoreka [JOK
28 0
npupoe, Gu3nYeckue 1 XUMHYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHuak, ero ¢puznueckue u 0 bubnnorexka [JOK
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XUMHUYCCKUC CBOﬁCTBa, MMOJIY4YCHHEC U

IIPUMEHEHHUE

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

[Tpaktrueckas padora Ne 3 o Teme

bu6mmoreka [IOK
30 «lTonyuenne aMmMuaKa, U3y4eHHUE €ro 0
https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIOTa, e€ pusnueckue u 0 bubmuorexa [IOK
XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

bubmuorexa [JOK
32 ynoopenuii. XUMHUECKOE 3arps3HEHHE 0
https://m.edsoo.ru/00adf518
OKpYKaIOIIEeH Cpelibl COETUHEHUSIMU
azoTa
®docdop. Oxcua pochopa (V) u
bu6nmoreka [JOK
33 dochopHas kucnora, pusnueckue u 0
https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MONy4YCHHE
Hcnons3oBanue ¢pocdaToB B KaUECTBE
bu6mmoreka [IOK
34 MUHEPATBHBIX YA0OpeHUil. 3arpsi3HeHne 0
https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl pochaTamu

3 Yraepon, paclipoCcTpaHEHHE B IIPUPOJIE, 0 bubnmoreka [JOK
¢du3nueckre 1 XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9¢

36 Oxkcupsl yriaepoaa, ux Gpusndeckue u 0 bubnmnoreka [JOK
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XHUMUYCCKHE CBOMCTBA. DKOJOTHUSCKHUE

HpO6HCMBI, CBA3aHHBIC C OKCHIOM

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

yraepona (IV)
bu6mmoreka [IOK
37 VYrosibHasg KUCI0Ta U €€ COu 0
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
- "ITosrydyeHune yrieKucioro rasa. 0 bubnnorexa [HOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHavabHBIC TOHATHS 00
bubmuorexa [JOK
39 OpraHUYECKUX BEIIECTBAX KaK O 0
https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YTIIepo1a
bu6mmoreka [IOK
40 KpemHnii u ero coequHeHus 0
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
41 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME 0 bubmuorexa [JOK
«BaxuHeime HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonTtponbHas padora Ne3 o treme
bubmuorexa [JOK
42 «BaxHeie HeMeTauIbl U UX 1

COEIIMHEHMS

https://m.edsoo.ru/00ae0el 8
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OO01mas XxapakTepUCTHKA XUMUIECKUX

9JICMCHTOB — MCTAJlJIOB.

bu6mmoreka [IOK
43 MeTtannnyeckas CBSI3b U METaJlInUeCKast 0
https://m.edsoo.ru/00ael103¢
KpUCTAJUTHYECKas peméTka.
du3nyecKkrue CBOMCTBAa METAJIIOB
XHUMHUYECKHE CBOIICTBA METAJLIOB.
bu6mmoreka [IOK
44 DNEKTPOXUMHUYECKUH Psiji HAallpsLDKEHUN 0
https://m.edsoo.ru/00ael 156
METAaJIJIOB
OO61mue crocoObl MOTyYeHUSI METAJLIOB.
A CrmuiaBbl. Berauciienus o ypaBHEHUSAM 0 bu6mmoreka [IOK
5
XUMHYECKHUX PEaKIUil, €CIIi OJJUH U3 https://m.edsoo.ru/00ael 156
PEareHTOB COACPKUT ITPUMECH
bu6nmoreka [JOK
46 ITonsATHE O KOPPO3UU METAJLIOB 0
https://m.edsoo.ru/00ael1278
bu6nmoreka [JOK
47 [lleounbIe MeTaILITBI 0
https://m.edsoo.ru/00ae14b2
bu6mmorexa [IOK
48 Oxcuipl ¥ THAPOKCHIBI HATPUS U Kallus 0
https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAILIBI — 0 bubnmoreka [JOK
KaJILLIMHM ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiime coelMHEHUS KaTbIIUS 0 bubmuorexa [JOK
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https://m.edsoo.ru/00aecl5e8

51 O06001IeHre U CUCTEMaTH3aIis 3HAHUH 0
5 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ 0 bubmuorexa [JOK
YCTpaHCHHS https://m.edsoo.ru/00ae1886
[TpakTrueckas padora Ne 6 o Teme
bu6mmoreka [IOK
53 " KECTKOCTL BOABI U METOEI €8 0
https://m.edsoo.ru/00aclae8
ycTpaHeHus "
bu6mmorexa [IOK
54 AmomMuHui 0
https://m.edsoo.ru/00aelc64
s AMdoTepHbIE CBOMCTBA OKCHIA U 0 bubnnoreka [JOK
THAPOKCH]IA https://m.edsoo.ru/00aeclc64
bu6nmoreka [JOK
56 Keneszo 0
https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THAPOKCUIBI U COJIM JKEJIe3a 0 bu6mmorexa [IOK
(IT) u xxene3a (IIT) https://m.edsoo.ru/00ae35e6
58 O00011eHNe U cCUCTEMAaTU3AINS 3HAHUH 0
[Tpaktuyeckas padora Ne 7. Pemenue
5 AKCIIEPUMEHTATIBHBIX 33124 TI0 TEME 0 bubmuoreka [JOK
«BakHelne MeTaJlIbl U X https://m.edsoo.ru/00ae3de8
COCTMHECHUS)
60 Brrunciienus no ypaBHeHHUSIM 0 bubnmuorexa [JOK
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XUMHUYECKHUX PEAKIIHiA, €CJIH OJIUH U3
pPEareHToB J1aH B U30BITKE UITU
COJICPXKHUT IpUMeCH. Berauciienus

MacCoOBOM J10JIKX BbIXO/JIa ITPOJYKTa

https://m.edsoo.ru/00ael750

peaxiuu

61 O06o0011IeHne U cucTeMaTU3alus 3HAaHUN 0
KonTtponsHast padora Ne4 o reme

62 «Baxueimme MeTaibl 1 UX
COCTUHEHUS
BemecTBa u Marepuansl B bu6mmoreka [IOK

o MIOBCEHEBHOM KU3HU YEIIOBEKA 0 https://m.edsoo.ru/00ae3f50
XHMHYECKOE 3arpsi3HEHUE bubnnorexa [HOK

o OKPY>KaIOIIIEH CpeIbl 0 https://m.edsoo.ru/00ae4270
Ponp Xx¥MHUM B pEeLIEHUH DKOJIOTHUYECKHUX bubnuoreka [IOK

o npodiem 0 https://m.edsoo.ru/00ae4270
PesepBHslit ypok. O60011eHNE U bubnmnoreka [JOK

o0 CUCTEeMAaTH3alMsl 3HAaHUH 0 https://m.edsoo.ru/00ae0d0a
PesepBuslit ypok. O60011eHNE U bubnnorexka [JOK

o7 CUCTeMaTH3alusl 3HAaHUH 0 https://m.edsoo.ru/00adb33c

bu6mmorexa [IOK
68 Wrorosast KoHTpoJIbHASA paboTa 1

https://m.edso0o0.ru/00ad9cb2
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https://m.edsoo.ru/00ad9cb2
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA
» Xumus, 8 xinacc/ Pymsutuc I'.E., ®enpaman @.1°., AknimonepHoe o01iectBo «M31aTenbcTBoO
«IIpocBemenue»
* Xumus, 9 kmace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6miecTBo «M3mareascTBo

«IIpocserenune»

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

cOOpHHUK 3aJ1a4 U yIpakHeHU 1o xumun 8kiacc: k yueOuuky I.E. Pyasutuca,
@.I".®enpamana-M.: M narenscTo "Ok3amen”

JLLE.[luraBuoBa KoMruiekcHasi TeTpaib Juisl KOHTPOJIS 3HAHUM 110 XUMHUH 8KJ1acc
T.A.bopoBckux Tectbl o xumuu Skinacc-M.:M3naTenscTBo "OKx3aMen"

H.H.I'apa H.W.I'abpyceBa 3agaunuk ¢ nomMouHukoM 8-9 kiaccel-M.: M3gaTenscTBo

"ITpocBemienune",2018

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru
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