MUWHWCTEPCTBO IMPOCBEIEHUS POCCUMCKOM ®EJIEPAIINN
MunuctepcTBo o0pa3zoBanus bejaropoackoii odjactu
YnpasJieHue 06pa3oBaHus aAMUHUCTPAUMHU SKOBIE€BCKOI0 TrOPOJACKOI0 OKpyra

MBOY «Tepnosckas OO

PACCMOTPEHO COTJIACOBAHO /7. VTBEP)KI[EHO

Ha 3acenannu MC Ha 3aCeaHuu nenaromqecxoro HHpeW /
L
/e coBeTa [
(& Crenkunna C.IO. = /K/ #/ Tapacos S1.A.

Hp(;TOKOH Ne 8 or 30.06.2023 IIpoToxom Ne 11 ot 30 06. 2023 H‘pmc?ﬁ J%/l peics 50.06 2023

K74

PABOYASI TIPOTPAMMA
(ID 1289453)

yueOHoro npeagmera «Xumus. bazoBblii ypoBeHb»

i obydaromuxcs 8 — 9 kinaccon

c. TepuoBka 2023



INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpamMa 1no XuMmMuM [Ja€T NpeACTaBICHHE O IeNsaX, oOmed crparerun oOydyeHHs,
BOCIIUTaHUSI M Pa3BUTUA OOYYAIOLIUXCA CPEACTBAMHM y4eOHOro NpeAMeTa, yCTaHaBJIMBAET
00s3aTeNbHOE IPEIMETHOE COAEpPKAHUE, IPETyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEeMYI0 IOCIIe0BaTeIbHOCTh
U3YyYEHHs] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa30oBaTENIbHOM MporpamMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE LeNed H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JESTEIbBHOCTH 00Yy4aroIIerocs 1o OCBOCHUIO y4eOHOIO COJIEpIKaHuUs.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpPEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUpPYEMble XUMHUEH
IPECTaBICHUS O B3aMMOINPEBPALLCHUAX YHEPTUU U 00 SBOJIIOLUH BEIIECTB B MPUPOJE, O MYTIX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KU3HM, Tak U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMHUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeNarorndecku aJanTHUPOBaHHBIM OTpakKeHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00yYaromKUMUCs CUCTEMBI NTEPBOHAYATBHBIX MOHATHI XMMHHU, OCHOB HEOPTraHWYECKONH XUMHUH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrpykTypa colepkaHHsl IPOrpaMMbl 110 XUMHHM CHOPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona k e€ msydeHuro. ColepiaHMe CKIAAbIBAETCS U3 CHCTEMBbl NMOHATUH O XMMUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUUYecKoW peakuuu. OOe 3TU CHCTEMBI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO YPOBHS K JpYromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS] W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTAaBIAIOIIEH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B Hayke. M3ydyeHne xummun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinacce» u «Pu3uka. 7 Kjiacc.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOIo IpeaMeTra COCTOMT B (hOPMUPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKluil, B
(GopMHpOBaHHM W pPa3BUTHM T[I03HABATEJIbHBIX YMEHMH M HMX NPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIBCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHUH XUMUU Ha YpOBHE OCHOBHOI'O OOIEro OOpa30BaHMs Ba)XHOE 3HAUYECHUE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTeMaTH4ecKoe mpuoOliieHne oOyyaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(bopMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3HOOOpa3HON JESITEeTbHOCTH, MO3HAHUS M CAaMOIIO3HAHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH U OLICHWBATh SIBJICHUS OKPY)KAIOLIET0 MHpA, UCHOJb3ys 3HAHUSA U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKU SKOJIOTHYECKH II€JIeCOO0pa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEUYECKHX LEHHOCTEH, NOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis ¥ HaIIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaisieT 136 gacos: B 8 kinacce — 68 yacos (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEPKAHUE OBYYEHUSA

8 KJIACC

IlepBoHauya/ibHbIe XMMHUYECKHE TOHSATHUSA

IIpenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XUMHS B CUCTEME Hayk. Tenma u
BenlecTBa. dusnueckue CBOWCTBA BeELIECTB. ArperatHoe cocrosiHue BemlecTB. [loHsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMecu. CiocoObl pa3ieieHust cMecei.

ATOMBI U MOJEKYIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTsie U clIOKHBIE BelIecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJIsSipHast
Macca. MaccoBasi 10J11 XUMHUYECKOT0 3JIEMEHTa B COCTUHECHHH.

KonunuectBo BemectBa. Monb. MomnsipHas macca. B3anMocCBs3b KOJIWYeCTBa, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemiecTBa. Pacuérel mo opMynaM XUMHUECKUX COSIMHEHU.

dusnueckue M XUMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHuUs. Kinaccupukaius XUMUYECKUX PEaKIui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJOM, MpaBHJIaMH pabOThl B JJAOOpaTOpHH M MpUEMamMu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYJAOBaHUEM, M3YYEHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKux (IJIaBIeHHUE BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTYNKe, KHTIEHUE M KOHJEHCAIIHs BOJbI) U XUMHUUYECKUX (TOPEHHE CBEUH,
MPOKATMBAHNUE METHOUN MPOBOJIOKH, B3aUMOJICHCTBIE Mela ¢ KUCJIOTOM) SBJICHHM, HaOII0IeH e
W ONKCAaHWE TIPU3HAKOB TIPOTEKAHUS XUMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHCIOTHI C XJIOPHAOM Oapus, paznoxkenue ruapokcunaa menu (1) mpu
HarpeBaHuH, B3auMoJjeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenue crnoco6oB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIMAPUBAHUE, JAUCTHILUISALINS,
xpomarorpadusi, TPOBEACHHE OYMCTKH TOBAPEHHON CoJiu, HAOJIOJEHWEe U OIHUCAHHE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHuE
MoJIeIe MOJIeKY (IapOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3JI€MEHT W MPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUECKHUE CBOWCTBA (peakIuyd TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoma. CrmocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKaIus
KHCIIOpO/ia.

TermoBoit A(PekT XUMHUYECKOW peakIuH, TEPMOXMMHUYECKHAE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeETaH. 3arps3HEHUE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »snemeHT u mpocroe BemiecTBO. HaxoxaeHue BoxopoAa B IMpHUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucioTer u comnu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHueie u
HEHACBHIIIIEHHbIE PacTBOpHl. PacTBopuMOCTh BemlecTB B Boje. MaccoBas J0js BellecTBa B



pactBope. XHUMHUYECKHE CBOWCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabsl B mpupoje. 3arpsisHEHHE MPUPOAHBIX BoA. OXpaHa UM OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxcunpl. Kiaccuukanus OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecoyieoOpa3yromue. HomenknaTypa
OKCcHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TonydyeHne okCuaoB.

OcHoBanmsi. Knaccudukaius oOcHOBaHMA: MIENOYM W HEPACTBOPHMBIC OCHOBAHHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Iloyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue coicrtBa coneil. [lomydenne
COJICH.

I'enernueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OINpeeNieHUue COJEp)KaHUs KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHUe,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpAIICHUsI TOpeHus (IoXkapa), 03HAKOMIJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOWCTB, TOJYy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOMCTB BOjopona (ropeHue), B3auMojeicTBHe Bogopoma ¢ okcuaom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 monb, uMccaeaoBaHUE OCOOEHHOCTEW PAacTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JO0JIEH pPacTBOPEHHOTO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPa3I[OB HEOPTAaHUYECKUX BEUIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIIOZICHUE M3MEHEHUsI OKPAaCKM WHIUKATOPOB B PACTBOPAX KHUCIOT M IIEJIIOYEH, M3ydeHUe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMU,
peakuuii HeWTpaiau3alud, NOJyYEHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJla IpyruM U3 pacTBOpa COJIH, PEIIEHNE SKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COETUHEHUIN.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuyeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(DUKAIIMA XUMHUYECKHX dJeMeHTOB. [loHsTHe o Trpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNEeMEeHTBI, KOTOpbIE 00pa3yroT aM()OTEpHBIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoanueckass cucrema xumuueckux a3nemeHtos . H.
MenneneeBa. Koporkonepuognas u ninuHHonepuonHas ¢opmel [leprogudeckoid cucTembl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snaep. HM3otombl. Onexktponsl. CTpoeHue
ANIEKTPOHHBIX 000JIOYEK aTOMOB TMEpBbIX 20 XUMHUYECKHUX JIeMEeHTOB [leprnoamdeckoil cucTeMbl
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IEPUOJIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DJIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 0O0pa3loB BEIIECTB METAVIOB U HEMETauIOB, B3aUMOJEWUCTBHE THUAPOKCUAA
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBS3€H MpHU U3YYEHUHU XUMUH B 8 KJIACCE OCYIIECTBIISAETCS
Yyepe3 HCIIOJIIb30BAaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  Kilaccu(pUKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, J3JEKTPUUECKUN 3apsjl, BELIECTBO, TEJI0, O0bEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUs M UX COCAUHEHHM B COOTBETCTBUHU C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEakUUU BEIIECTB, IO TEIJIOBOMY 3(dexTy, Mo H3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. [TonsTue 06 oOpaTUMBIX M HEOOpPATHUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
karanuse. I[loHsTme o0 XxXuMuyeckoM paBHOBecHHM. DakKTOPBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAaKIMK, SJICKTPOHHBIM OanxaHCc OKUCIUTEIBHO-
BOCCTAHOBUTEIbHOM peakunu. COCTaBlIE€HUE YPaBHEHHU OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust AAEKTPOTUTUYECKON AUCCOIMALNK. DJIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
QHUOHBI. MexaHM3M JAHMCCOLMAallMM BELIECTB C pa3jIMYHbIMM BHJAMHU XMMHYECKOH CBS3U.
Crenenp quccounanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YcloBHsI IPOTEKAHUS peaKMil MOHHOIO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJEH B CBETE
NpeJCTaBICHUNH 00 SJIEKTPOTUTHUYECKON auccoluanuu. KadecTBEeHHbIE peakiuyd Ha HOHBI
[TonsaTHE O rUIpPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOZCISIMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJUIOB M HeMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKkIuu OT BO3ACUCTBUS PA3IUYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpoLEcca AUCCOLMALUN
KUCJIOT, Ieno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAECO MaTEepHalioB), NPOBEICHHE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPU3HAKK MPOTEKaHUS pEeakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEakIUil (FOpeHue, peakluH pa3jiokKeHUs, COEAUHEHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO KauyE€CTBEHHBIX PEAKLUI Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakTtepucTuka TrajgoreHoB. OcCoOEHHOCTH CTpPOEHHUs aTOMOB, XapaKTepHbIE
crerieHu okucineHus. CtpoeHue M (PU3MYECKHE CBOWCTBA MPOCTHIX BEIECTB — TaJOIE€HOB.
XvMHYecKHe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOEHCTBHE C MeTajulaM{, HEeMeTalllaMu,
mienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyu€HHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOAa Ha OPraHU3M 4eJIoBeKa. BakHeimme Xinopuasl
Y X HaXO0XJIEHUE B IPUPOJIE.

O6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEecKHe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOIHbIE MOAM(UKALMN KHCIOpPOJa U cepbl. XMMHUYECKHE CBOMCTBa
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYeCKHMe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOmuye Kak MpeACTaBUTENS Kiacca KHCIOT M coenuduueckue). XHUMHUYECKUE peakiu,
Jekallue B OCHOBE MPOMBIIUICHHOTO croco0a MosydeHUs cepHoil KucnoTel. IlpumeHenue
cepHoi KucinoThl. COJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsi3HEHHE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCTpaHeHHE B TNpupoje, (usmdeckue u
XuMHueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero Gu3ndeckiue 1 XMMHYECKre
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOICTBRa,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
busznueckue W XUMHYECKHE CBoOilcTBa (oOmiMe Kak TMpeicTaBUTeNs Kiacca KHCIOT U
cneuuduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoopenuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOIIeH Cpelbl COSIUHEHHUSIME a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31AyXa, MOYBBI U BOAOEMOB). Docdop, amaoTpomHble MOIUPHKAIUH
docdopa, puznmueckue n xumuieckue cpoiictBa. Oxcup dochopa (V) u pochopnas kucmnora,



bu3nYecKkue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonwp3oBanue ¢ocdaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHHIA.

OO6mass xapakrtepuctuka 351eMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHU OKHCICHMs. YTIIEpO, alUIOTPONHbIE MOAU(PHUKALIMH, PACIIPOCTPAaHEHHE B
npupoze, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux U3NYEecCKue U XMMUYECKHE CBOWMCTBA, JICHCTBUE HA JKUBBIE OPTaHU3MBIL,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciaora u eé
CONM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IoiydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-mMoHBL ~ Vcmonb3oBaHue ~ KapOOHAaTOB B ObITY, MEAWLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSAX YIilepoja
(MeTaH, 3TaH, ATWUJIEH, AalETUJIeH, 3TAHOJ, IJMLEPHH, YKCycHas Kuciora). IIpupongHsie
UCTOYHUKH YTJIIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTH HX TEepepabOTKh
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BKHBIX BEIECTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHUI.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuus (1V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEJHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOTEHOB M UX COEAMHEHUN (BO3MOKHO
HCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3namMu cepbl U €€ COeIUHEHHUAMH (BO3MOXHO HCIIOJIb30BaHHE
BUEOMaTepuasoB), HaOMIOleHHEe Tpolecca OOYIJMBaHMS — caxapa IOJX  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMH Ha cyinb(aT-uoH W HaOIIoJIeHue NpHu3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAJIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIoOpeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHWE W U3YYEHHE CBOMCTB aMMMaka, IpPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdarT-uOH U HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHATIOB), M3YYEHHE MOJENIEH KPUCTANIMYECKHX PEIIETOK anamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBEJCHHE KAYeCTBEHHBIX PeaklMi Ha KapOoHAT U
CHWJIMKaT-HOHBl W MW3Y4YEHHE MPU3HAKOB MX IPOTEKAHMs, O3HAKOMJIEHME C MPOAYKLUEN
CHWJIMKaTHOM IMPOMBINIJIEHHOCTH, PElIeHHE SKCIIEpUMEHTANbHBIX 3a/ad Mo TeMe «Baxnelmme
HEMETAJJIbl U UX COCIUHEHUSY.

MeTanjibl M MX COeIMHEHUSs

OOmast xapakTepUCTUKA XHWMHUYECKHX JJIEMEHTOB — METAJIOB HAa OCHOBAHHUU HX
nonoxxeHus B [lepuonuueckoit cucreme xumudeckux anemeHToB J[. 1. MenzaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTaysioB. MeTajunyeckas CBSA3b M METAUIMYECKas KpHUCTaJIIMYecKas



pemeéTka. DJIEKTPOXUMUYECKUN PAl HAOpsOKEHUd MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe CcrocoObl MOMydeHHs] MeTaIIOB. [IOHATHE O KOPPO3UM METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[llenounbie MeTauibl: osoxkeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXCHUE B mpupoje. Ouznueckrue u XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCU/IBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[llenouyHo3emenpHbICE METAUIbl MarHuii W KainblWil: noJsioxkenue B Ilepuoanueckoit
cucreme xumuueckux aemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3nyeckue U XMMHUYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeiune coelnHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxkenue B Ilepumoamyeckoil cucteMe Xumudeckux siemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA ATFOMHHHS.

Kenezo: mnonoxenue B Ilepuoanueckoit cucrteMe Xxumuyeckux osaeMmentoB JI. U.
MenneneeBa, CTpoeHUE aToMa, HaxoXAeHUE B mpupojae. Pu3nueckue 1 XuMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xene3a (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, WX (PU3WYECKHMMH CBOMCTBaMHU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHM (BO3MOYKHO UCHOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, MpOIECca TOPEHHs Keleza B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (1), HaOnrOIEHME W ONMCAHKME MPOIIECCOB OKPAIIMBAHKS IIAMEHH MOHAMH HATpUS,
Kamusl U Kaiblysg (BO3MOXHO HCIIOJNIB30BAaHHME BHAEOMATEPUAIOB), UCCIENIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/JIA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTaIIbl U UX COCTUHCHUS.

XuMus M OKpykaouas cpeaa

BemiectBa 1 Marepuansl B TOBCEJHEBHOM KM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momoms mpH XUMHUYECKHX OXKOTax M
OTPABJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas J0MyCcTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B penieHuu 3K0IOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHI,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSTHS: HAay4YHBIA (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIaccupUKanus, MEPUOIUYHOCTb, HaOJII0ICHHUE, AKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHSI, MATCPUAITHI.

®dusuka: Marepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJA, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUH 3apsifi, MPOBOJAHUKH, TMOJYIPOBOJAHUKH,



JIMAJIEKTPUKH, (OTOIIEMEHT, BEUIECTBO, TEJIO0, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COJTHIIE.

buosorus: ¢orocunre3, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpCHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIILHBIC BEIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJC3HBIC
HCKOIIAaCMbIC, TOIIJINBO, BOAHBIC PECYPCHIL.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS INPOT'PAMMBLI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHMUSA

JUYHOCTHBIE PE3YJBbTATHBI

JIn4HOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUTAIOTCS B X0Jie 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMA  POCCHUMCKMMU  COIIMOKYJIBTYPHBIMHU W  JYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, IPUHSATHIMU B OOIIECTBE MPAaBWJIAMH M HOPMaMu TOBEACHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CaMOMO3HAHUS, CAMOPA3BUTHS U COLIMATIU3ALIMN 00yUaIOITUXCS.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3WUTHUBHBIX IICHHOCTHBIX OPHUEHTALUNA M PACIIMPEHUE ONBITA JIEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTpHMOTHYECKOro BOCIIUTAHUA:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICNI0, TIOHUMAHUS 3HAYCHUS XWMUYECKOW HAayKH B KU3HH COBPEMEHHOTO OOIIECTBa,
CITOCOOHOCTH BJIAJIETh JIOCTOBEPHOW WMH(OpMaIuend 0 MepeoBhIX JOCTHKEHUSIX U OTKPBITUSX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YyCTpOMCTBE
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOTr0 BOCIIMTAHUS

MPEACTABJICHUS] O COIMMAIBHBIX HOPMax W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHUKaTUBHOMN KOMIIETCHTHOCTH B 0OIIIECTBEHHO MMOJIC3HOM,
yueOHO-UCCIIeIOBATENIbCKOM, TBOPUECKONM W JAPYrUX BUAAX AEATEIbHOCTH, TOTOBHOCTU K
Pa3HOOOPa3HON COBMECTHOM ACSATEIHHOCTHU MPHU BBHITTOTHEHUHN yU4e€OHBIX, TIO3HABATEIBHBIX 3a]1a4,
BBITIOJIHCHUH XWMHMUYECKHX SKCIEPUMEHTOB, CO3/IaHUU YYE€OHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIM B TPOIECCEe 3TOM y4eOHOU NeaTenbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEJICHWE M MOCTYNKU CBOMX TOBApHINEH C MO3ULIKUHU HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHUS TMTOCEACTBUIN TOCTYITKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE  TPEACTABICHHUS O  BEIIECTBE UM  XHMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH WU COCTABJISIIOLIME OCHOBY JUIsSt
MOHUMAHUS  CYIIHOCTA HAay4YHOW KApTUHBI MHUpa, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3aUMOCBS3IX UYEJIOBEKa C MPUPOIHON CpPEIoil, 0 poin
XHMMUU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHUBBI, HANpPABJICHHbIC HA IMOJIYYEHUE HOBBIX 3HAHUU MO XHMUH,
HEOOXOUMBIE I OOBACHEHHWS HAOIIOJaeMbIX IIPOILIECCOB U SIBICHHM, ITO3HABATEIbHOM,
WH()OPMAITMOHHON M YUTATEIIBCKON KYJIBTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHONW pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOH JHUTEPaTypOd, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMH
WH(OPMALIMOHHBIX TEXHOJIOTHH;



UHTEpeC K OOyYeHHI0 M MO3HAHHIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MPOCKTHON M MCCIENOBATEIbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODPY
HaMpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUpPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHUE LEHHOCTU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 370pPOBbIi 00pa3 JKW3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSTHE BPEIHBIX
NpUBbIUEK (YMOTpeOJSICHHUs] AIKOTroJs, HApPKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBusl 0€30MacHOCTU MpH OOpallleHUH C XMMHYECKHMMM BEIIECTBAMU B OBITY U peanbHON
JKU3HHU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPO(EcCHii u Tpya pa3IudHOro poJia, yBaXEHHUE K
TpyLy U pe3yiabTaTaM TPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE HPUMEHEHUS
OpPEeIMETHBIX 3HAHMW 10 XUMHUHU, OCO3HAHHBIM BBIOOP WHIWBUIYaJbHOW TPACKTOPUHU
IPOIOIDKEHUS 00pa3oBaHUSl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECCTBCHHBIX MHTEPECOB M TMOTPEOHOCTEH, YCHEIHON MPOo(heCCUOHATBHOU NIEeATEIBHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPO(ECCHOHANILHOM cperie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOYHHMKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U IICUXHUYECKOMY 30POBBIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUI OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)Ke B CUTYaLIUAX, YIPOXKAIOIINX 370POBbIO U KU3HU JIIO/IEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIydaeMble NPU H3YyYEHUM XUMHH, IS pelleHus
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEW IPUPOIHON CPEIOi, sl TIOBBIIEHHS YPOBHS SKOJIOTMYECKON
KYJIBTYpPBI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEACTBOM METOJIOB XMMMH, FKOJIOTMUECKOTO MBILUICHUS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJILHOM MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX Pe3ylbTaTOB BBIICISAIOT 3HAUMMbIE 7S (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNOoTe3a, (akT, CUCTEMA,
MIPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPBIE UCIIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX MPeAMETOB (OpMUPOBATH NMPE/ICTaBICHUE O
[EJIOCTHOW HAy4YyHOW KapTHHE MHpa, U YHUBEPCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKAaTHBHbBIE, PETYJISATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS

ba3osrble JJornyeckue 1eHCTBHUA:

YMEHMSI HCHOJb30BaTh MPHUEMBI JIOTMYECKOTO MBIIUIEHUS IPH OCBOEHUU 3HAHUMU:
pacKpbhIBaTh CMBICII XUMHUYECKUX TIOHSATHH (BBIACIATH WX XapaKTepHbIE TMPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIOIH30BaTh MOHATHUS AJs1 O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCH(PUKAIIUN
XUMHYECKHX BEIIECTB U XMMHUYECKUX peaklUi, yCTaHABIMBATh MPUUNHHO-CIIEICTBEHHBIE CBSI3U
MeXy 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUYECKUE PacCyXIeHUs (MHAYKTUBHBIC, IeAYKTUBHBIE,
110 aHAJIOTUH), JIeJaTh BBIBOJIbI M 3aKJIFOUCHHS;

YMEHUE MPUMEHSATh B MPOIECCE MO3HAHUA MOHATUA (IIPEAMETHBIE U METANpEeAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XMMHH MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),



XUMHYecKass (GOopMylna M YpaBHEHHE XHMHYECKOM peakuud — IpU pEleHUH Yy4eOHOo-
NO3HABATENBHBIX 33734, C Yy4YETOM OSTUX MOJCNIBHBIX TPEACTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIECTB H
XUMHUYECKHX DPEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTUBOPEUMS B U3Y4aEMBbIX IIPOLIECCAX U ABICHUAX.

Ba3oBble nucciaegoBaTe/bcKue IeiiCTBUS:

YMEHHUE HCIOJIb30BATh MOCTABJICHHBIE BOIMPOCHI B KAadeCTBE WHCTPYMEHTa IO3HAHUS, a
TaKKe B KadyecTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE IPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHre ombiTa MO IUIAHUPOBAHMIO, OPTaHM3ALMU U TPOBEICHUIO YYCHHYECKHX
AKCIIEPUMEHTOB, YMEHHUE HAOIIOAATH 32 XOJ0M IIPOLIECcCa, CAMOCTOSTENILHO IIPOrHO3UPOBATh €TI0
pe3yibTar, (GopMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O MPOETIaHHON padore.

Pabora ¢ unpopmanmeii:

yMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAIIHIO PA3IMYHBIX BUI0B
U GOpM IIPEICTABICHUS, OIYIaEMYIO U3 pa3HbIX HCTOYHUKOB (Hay4HO-TIONYJISIpHAst IUTepaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble I[0ocoOus, pecypchl HHTepHeTa), KpPUTHYECKU
OLICHUBATH MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3alPOCHI P TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHUS y4eOHBIX M IMO3HABATEIbHbIX 3aa4
OIpeNIeNIEHHOr0 TUIa, MPUOOpPETeHHEe OIblTa B 00JACTH MCIOJIb30BAHUSA HH(POPMALUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTHBHOTO MCITOJIB30BAHHS PA3THIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBHYIO (OpPMYy MpenCTaBICHUS
UHGOPMALMU U WUIIOCTPUPOBATH pEIlaeMble 3aJlaud HECIOXKHBIMM CXEMaMHM, JuarpaMMaMi,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHME HCMOJIb30BaTh M aHAJIM3UPOBATh B Ipoliecce YYEOHOH U HCCIeI0BaTEIbCKOU
NeSITeTbHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CETBCKOT0 XO3SHUCTBA U TPAHCTIOPTa
Ha COCTOSTHME OKPY’KaIoLIe MPUPOJHOM Cpeibl.

KoMMyHuKaTHBHBIe yHHBepcalbHble y4eOHbIe AelicTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juasora M (WIM) AUCKYCCHH) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIHFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS MPEeACTaBIATh NOJyYeHHbIE Pe3y/IbTaThl IO3HABATEIBHOM 1€ATEILHOCTH B YCTHBIX
U THCHPMEHHBIX TEKCTaX; [eNlaTh TMPE3CHTAIMI0 pPEe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTO
IKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOI O MMPOEKTa);

YMEHUSl Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEIbHOU U
HCCJIEIOBATEIbCKON NIeATENbHOCTH MPU PEUICHHHM BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa
o0LIMX HMHTEPECOB M COIJIacOBaHMs MNO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHIA, ONpeaeIeHNe KPUTEPUEB 110 OILIEHKE KayecTBa
BBITIOJIHEHHOHN paboTHI U JApyTHE).

PeryasiTUBHBbIE yHHBepcaJbHbIe YueOHbIE AeiicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh LENH AeSITeIbHOCTH, IIJIAHUPOBATh, OCYILECTBIIATS,
KOHTPOJIMPOBAaTh M TP HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENLHOCTH, BHIOMPATH
HanOonee dS(QeKkTHBHbIE CIMOCOOBI pelmleHus Y4eOHBIX M IO03HABaTEJIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJITrOPUTM JIEHCTBUH NpU
BBIOJIHEHUM 33JaHUN C yd4€TOM IIOJy4YeHMs] HOBBIX 3HAHHMH 00 M3y4aeMbIX OOBEKTax —



BEILECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBUE MOJYYEHHOIO PE3yJIbTaTa 3asBJICHHOM I1IENH,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraeMbI€ B YCIIOBUHU 3aJaHUI.

HPEAMETHBLIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yJIbTAaTOB [0 OCBOEHHUIO O00S3aTENbHOIO COJEPIKAHUSA,
YCTaHOBJIEHHOTO JaHHON (enepanpHOil paboueld mpOrpaMMoil, BBIAEISIOT: OCBOEHHBIE
0o0y4aromMMHUCsT Hay4YHbIC 3HAHUS, yYMEHUS U CIOCOOBI JeicTBHMH, cnenuduyeckue s
OpeIMETHOW 00acTH «XUMUS», BUIBl JAEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHUN: aTOM, MOJIEKYJIa, XUMHUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJTHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAsg aTOMHAs M MOJICKYJISpHAas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca, MaccoBas JOJS XUMHYECKOIro
3JIEMEHTAa B COEAUHEHMM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHIIATENIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peakiysi, Kiaccuukanus
peaKuii: peakiuu COeIMHEHUs, PEaKIIUU Pa3I0KEeHHs, peaKIIMK 3aMEIICHUs, PeaKlIuu
oOMeHa, HK30- U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBOM 2P EeKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJISIpHAs M HENOJsIpHAasl KOBAJICHTHAsl CBSA3b, MOHHAS CBsI3b, WOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHILIEHTpAalMsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX IMOHSATHH M TPUMEHSTH ITH
MOHSITHS TIPH OMTUCAHHUH BEIIECTB M UX MPEBPAIICHU;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJHMKY JUISI COCTaBi€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTIpeNeNATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OHMHAPHBIX COEIWHEHHSX, CTEIEHBb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAsl ¥ MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

packpeiBath cMbici Ilepuonnueckoro 3axona JI. M. MenneneeBa: 1eMOHCTPHPOBATH
NOHMMaHHUE TEPUOIUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT HX
nojoxenus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOraJipo;
OMKCHIBATh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoamueckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «TJIaBHas moArpymma (A-rpymma)» u
«mmobounast moxarpymma (b-rpymma)», Manasie W OOdbIIHE TEPHOMBI, COOTHOCHUTH
o0o3HavYeHus1, KOTopble UMeroTcsl B Tabnuue «lleproguueckas cucteMa XUMHYECKHX
anemenToB [I. M. MeHeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB U
pacrnpezieieHue X Mo JIEKTPOHHBIM CII0SM);

KJIACCU(UIIUPOBATh XUMUYECKUE DJIIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMMHUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
addexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PAa3TMYHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONUCAaHUE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITHUA;



MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT MX KAaYECTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUIN B Pa3JIUYHbIX YCIOBUSX;
BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa Mo (HopMylie COeAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTEMATH3AIMIO0, KIacCU(UKAILNIO, BBIABICHHE NPUYHMHHO-
-CIICICTBEHHBIX CBSI3€M — JUJIl M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX DPEAKIUM,
€CTECTBEHHO-Hay4YHbIE  METOJbl  MO3HaHWs  —  HaAONMIOJeHWe,  H3MEpeHHue,
MOJIEJUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYAOH U J1abopaTOPHBIM
000pyI0OBaHMEM, a TaKXe IMpaBHJIaM OOpalleHUsi C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U CcOOMpaHUIO0 Ta3000pa3HbIX BEIIECTB (BOJOpPOJA M KHCIOpPOJa), MPHUTOTOBICHHUIO
PacTBOPOB C ONpPEAEIEHHON MAacCOBOM J10J1€i1 paCTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATh
Y NPOBOJIUTh XMMUYECKUE IKCIIEPUMEHTHI IO PACIO3HABAHHUIO PACTBOPOB WIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIaKMYC, (PeHOIPTAICNH, METHIIOPAHXK U JPYTHE).

K konmy oOydeHus B 9 kjacce IpeaMETHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IMOHATUH: XUMHYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKas peakius, XUMHUYEecKas
CBSI3b, TEIUIOBOM 3P PEKT peaklnu, MOJib, MOJSPHBII 00BEM, PacTBOp, BJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAlMs, peakIU HOHHOro OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble U HEOOpaTUMbIE pPEaKluHy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAsl CBA3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIM4ecKas), KpUCTaNIM4yecKas pemérka, KOoppo3us
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pEaKUuu, MPEAeIbHO JOIyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHH M IPUMEHATH 3TH
MOHSITHS IIPH ONTUCAHUH BEILECTB U UX MPEBPAIICHU;

UCTOJIb30BaTh XUMHUECKYIO CHMBOJIHMKY JJISI COCTaBlIeHHMS (OpMyT BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIINN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, MPHUHAAJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIaccy COoelMHEHHH Mo (opmynam, BHJ XMMUYECKOH CBsI3M (KOBaJE€HTHas, MOHHa,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEAMHEHMSX, 3apsi] HMOHA II0 XUMHUYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpax HEOPraHWYECKUX COETUHEHHH, TUI
KPUCTAJIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHMMAaHME: ONMCHIBATh U XapaKTepu3oBaTh TabumuHyto ¢opmy [leproanueckoi
CUCTEMBl XMMMUYECKHX DJIEMEHTOB: pa3jnyaTh IMOHATUS «rJ1aBHas noArpynna (A-
rpynna)» u «nobouyHas noxarpynmna (b-rpynma)», manbie W OonblIve MEPHOABI,
COOTHOCUTHb 0003HAu€HMs, KOTOpblEé HUMEIOTCAd B IEPUOAMYECKOM Talnuue, C
YHCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB U



3apsiz s7pa, oOlIee YUCIIO NIEKTPOHOB M PACHPENENCHHE UX 110 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpEJeNax MaJbIX MEPUOJOB U TJIABHBIX NOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (IO YMCIYy M COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBaTh) OOLIME U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUii;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUALMU KHUCIIOT, IIEJIOUYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
HNOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BellecTBaMU
pa3INYHbIX KIIACCOB;

PacCKpBIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUHUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca 3TUX peaKLuii;

IPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX CTPOEHHs, BO3MOKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3INYHbIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIAPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJTF0 XMMHAYECKOTO JIEMEHTa 10 (popMylie COeTUHEHHS, MACCOBYIO JOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON pEaKlty;

coOnrofarh TMpaBuia TMOJNb30BAHUS XHMMUYECKOM TMOCYJOoW U J1a00paTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUja OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMH 1O BBIOJHEHUIO J1a00PATOPHBIX XUMHUECKUX OIBITOB MO MOJTY4YEHHUIO
¥ cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUaKa M yIJIEKHCIIOro rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O00OOIIEHHE, CHUCTEeMAaTU3allUI0, BBIABICHUE HNPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BELECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOJbl [O3HAHUS — HaONIOJIeHWEe, W3MEPEeHHe, MOJEIMPOBAHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC

Ne HanmeHoBaHue pa3/1e/ioB U TEM NPOTPaMMBbI Komrecrso vacos JJCKTPOHHbIE (H(PPOBHLiC)

n/n pasi porp Becero  K/P /P oOpa3oBaTe/ibHbIE pecypchl

Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
11 Xumust — BakHast 00J1aCTh €CTECTBO3HAHUS U MPAKTHYECKOM 5 0 9 Bubmiorexa LIOK https://m.edsoo.ru/7f41837c

JEATEIILHOCTH YeI0OBEKa

1.2 BeiecTBa 1 XMMHUYECKUE PEAKIIUH 15 1 0 bubnmoreka LIOK https://m.edsoo.ru/7f41837c

Hroro no pazneny 20

Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYeCKUX BelllecTB
2.1 Bo3nyx. Kucnopon. [Tousitue 06 okcugax 6 0 0 bubmmoreka LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopoa.ITonsiTre 0 KucmoTax u Cosix 8 0 1 bubmmoreka LIOK https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [Tonsitue 06 ocHOBaHHSX 5 1 1 bubmmoreka LIOK https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIACCHl HEOPTaHMYECKUX COCIMHEHHN 11 1 1 bubnuorexa LIOK https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoenue aToMoB. XUMHYECKas
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUA

31 [Mepuonnueckuii 3akoH u [lepruoaudeckas cucTeMa XUMHUECKUX . 0 0 BuGmiorexa LIOK https://m.edsoo.ru/7f41837c
anemeHToB Jl. 1. Mennene-eBa. Ctpoenue aroma
39 Xumuueckas cBsi3b. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE 8 1 0 Bubmiorexa LIOK https://m.edsoo.ru/7f41837c
peakiuu
Hroro mo pazneny 15 bubmmoteka I{OK https://m.edsoo.ru/7f41837c
PesepBHoOe Bpems 3 0 0 bub6muoreka ITOK https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KJIACC

Ne HaumeHoBaHHE pa3aejioB M TEM MPOrPaMMBbI K-5o x1acon JUEKTPOHHBIC (HPPOBLIC)
n/n pa porp Becero K/P II/P oGpa3oBaTe/ibHbIE PecypcChl
Pa3nes 1. BemecTBo M XMH4YecKHe peakiun
1.1 E;;ch;pefme M YLIyONIeHue SHaHUH OCHOBHBIX PasieiioB Kypea 8 5 1 0  Bubmuoreka ITOK https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIIHi 4 0 0 bubmmoreka L{TOK https://m.edsoo.ru/7f41a636
1.3 JICKTPOUTHHCCKAS MCCOHAIIMS. XMMHUECKHE PEAKIIH B 8 1 1  Bubmuorexa LIOK https://m.eds00.ru/7f41a636
pacTBopax
Utoro no pazneny 17
Paznen 2. Hemerasiibl U MX coeIMHEHMSI
21 OO01as xapakTepuCcTUKa XUMUYECKHUX 1eMeHTOB VI A-Tpynbl. 4 0 1 Bubnmorexa LIOK https://m.eds00.ru/7f41a636
T"anorenst
29 06?12191 XapaKTepUCTHKaA XUMudeckux 3nemMeHToB VIA-rpynnel. Cepa 6 0 0 Bu6niorexa IIOK https://m.eds00.ru/7f41a636
1 e€ COCTMHCHUS
23 OO1mast XxapaKTepUCTHKA XUMHUECKUX IeMeHTOB VA-rpyrmiibl. A30T, 7 0 1 Bu6morexa LIOK https://m.eds0o.ru/7f41a636
dbochop 1 UxX COeTMHEHUS
2.4 OO1as XapakTepUCTHIE XHMHUCCKHX SNEMEHTOB [V A-Tpymmbi. 8 1 2  Bubmmorexa LIOK https://m.edsoo.ru/7f41a636
Yrnepon 1 KpeMHUN U UX COSTUHEHUS
Hroro mo paszneny 25
Paznen 3. Merajuiibl M MX COeIMHEHMSI
3.1 OO01me cBOiiCTBAa METAIIOB 4 0 0 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
3.2 Baxueiiine MeTaJuibl U UX COSTUHEHUS 16 1 2 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
Htoro mo paszneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 11 MaTepuansl B )KU3HH YEIIOBEKA 3 0 0 bubanorexa I{TOK https://m.edsoo.ru/7f41a636
Htoro mo paszneny 3
PesepBHOE Bpemst 3 0 0  bubamoreka LIOK https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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INOYPOYHOE IINTAHUPOBAHUE

8 KJIACC

Ne K-Bo 4acos Hara JJIeKTPOHHBbIE HU(POBHIE 00pa3oBaTeIbHbIE
Tema ypoka

n/n Bcero K/P II/P H3yYeHHH PpecypcChl

y  !IpeAMeT XUMHH. Polb XHMUH B KH3HH venoBeka. Texa i 1 05.09.2023  BuGmuoreka LIOK https:/m.edsoo.ru/ff0d210c
BEIIIECTBA

2 [ToHsATHE O METOIAX TO3HAHUS B XUMUU 1 07.09.2023  BuGimoteka LIOK https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «[IpaBuna paboTsl B

3 nabopaTopuu U MPUEMBI 0OpAIEHUS ¢ JTa00PaTOPHBIM 1 12.09.2023 | bubsmmoteka L{OK https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM

4 Yucteie BemecTBa U cMech. CriocoObl pa3ielieHus: CMecei 1 14.09.2023 | bubaunoreka IIOK https://m.edsoo.ru/ff0d26ca
II 02 «P %

5 paktiicckas pagora Ne 2 «Pazzencne emecelt (Ha 1 19.09.2023  BuGsmorexa LIOK https://m.edsoo.ru/ff0d28c8
[PUMEPE OYUCTKH ITOBAPECHHOMN COJIN)»

6 ATOMBI 1 MOJICKYJIBI 1 21.09.2023 | bu6amoteka LIOK https://m.edsoo.ru/ff0d2a6c

7 XUMUHECKHE HIICMEHTEL. SHakH (CHMBOIIBI) XMMHICCKHX 1 26.09.2023  bub6mmoteka IJOK https://m.edsoo.ru/ff0d2be8
3IIEMEHTOB

8 [TpocThie 1 CIIOKHBIC BEIIECTBA 1 28.09.2023 | bu6mmoteka LIOK https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJICKYJISIPHOE yYCHUE 1 03.10.2023  Bubmmoreka [{OK https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOAHCTRA COCTABA BEMECTE. XMMHCCK A 1 05.10.2023  Bubamoreka ITOK https://m.edsoo.ru/ff0d2eae
dopmyia. BaeHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB

gp  OTHOCHTeNbHAZ ATOMHAA Macca. OTHOCHTEIEHAS 1 10.10.2023  BuGmmoreka LIOK https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAs Macca

12 MaccoBast 101l XUMHAYECKOI0 DJIEMEHTA B COETUHEHNH 1 12.10.2023  Bbub6mmoreka LIOK https://m.edsoo.ru/ff0d350c

13 KomnmnuecTtBo BemecTBa. Monb. MomnsipHas macca 1 17.10.2023  Bub6mmoreka LIOK https://m.edsoo.ru/ff0d5230
() . X

14 MIBHHICCIHE 1 XHMITICCKHE ABICHITL AHMIHCCKad 1 19.10.2023  bubmmoreka LIOK https://m.edsoo.ru/ff0d37fa
peakius

15 [Tpu3HaKK U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaKLIUi 1 24.10.2023  bubmmoteka LIOK https://m.edsoo.ru/ff0d3al6
3 . X

16 y;zOHeCOXpaHeHH" MACCRI BEIECTB. AMMITICCKHE 1 26.10.2023 | BuGimoreka IIOK https://m.edsoo.ru/ff0d3b88

BHECHMSI
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Brrancnenus KOJIMYECTBA, MacCChl BEIIECTBA 110

17 . 07.11.2023  BuGmmoteka IIOK https://m.edsoo.ru/ff0d5708
YpaBHEHHSIM XMMHUYECKHX PEaKIHii
K .

jg  KAACCHOMKALIS XUMHUECKIX PEAKiit (COSAUMHEHI, 09.11.2023  Bubnnotexa LIOK https://m.edsoo.ru/ff0d3f34
pa3oXKeHUs, 3aMEIeHHUs, OOMEHa)

19 M- B.JlomoH0COB — yuCHbIH-OHLHIIIONCHCT. 14.11.2023  BuGsmorexa 1JOK https://m.edsoo.ru/ff0d40c4
O06001IeHre ¥ cucTeMaTh3anus 3HaHUi
K o] B

20 ontponkHaz pabora Ne I 1o reme «Bemectsa n 16.11.2023  BuGmnorexa IJOK https://m.eds00.ru/ff0d4290
XUMHAYECKHE PEAKIIAN)
B — . .K —

21 03yX — cmeck rasos. Coctas Bosayxa. Kuciopon 21.11.2023  Bubmuoreka LIOK https://m.edsoo.ru/ff0d448e
SIIEMEHT U TPOCTOE BernecTBo. O30H

gy ~ DUSHHECKHE I XHMIMECKILE CBOHCTBA KHCIIOpO/a 23.11.2023  BuGnnorexa LIOK https://m.edsoo.ru/ff0d4614
(peakmuu okucieHus, roperue). [lonarue 06 okcumax

g3 CTMOCOOBI MOMYUeHH KNCIIOPOXA B 1abopaTopii i 28.11.2023  Bu6miorexa [{OK https:/m.edsoo.ru/ff0d497a
POMBIILICHHOCTH. IIpuMeHEeHEe KUCITOpo1a
TemmoBoii 3 (HeKT XUMUIECKON peaKIiu, TOHITHE O

24 TEPMOXMMHUYECKOM YPaBHEHHH, 9K30- U IHJIOTCPMUUECKUX 30.11.2023  bubamoteka LIOK https://m.edsoo.ru/ff0d4790
peaKIusIx

25 Tonueo (kedTs, yroms H MeTaH). 3arpisHeHHe BO3IYX2, 05.12.2023  bubaunoreka ITOK https://m.edsoo.ru/ff0d4cda
CIIOCOOBI €T0 MPeA0TBPAICHHS

g [paKTweckas pabora Ne 3 no reme «loxysenne u 07.12.2023  Bu6auorexa LIOK https://m.edsoo.ru/ff0d4ae2
coOMpaHue KUCIOpO/Ia, U3yIeHUE €r0 CBOWCTBY
B — .H

27 OAOPOA = STEMEHT 1 HPOCTOE BEMICCTBO. HAXOMICHHIE B 12.12.2023  BuGmmoreka LIOK https://m.edsoo.ru/ff0d4ddo
PUpPOJIE

28 Puorrieckue i XAMIICCKHE CBOHCTBA BOJ0PO. 14.12.2023 | bubGmumoreka LIOK https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopona

29 [ToHsATHE O KUCIOTAX U COJIAX 19.12.2023 | Bbubaunoreka I{OK https://m.edsoo.ru/ff0d50d2

30 CrocoOBbI MoTydeH st BOAOPO/Ia B JIaOOpaTopuu 21.12.2023  bubmmoteka [{OK https://m.edsoo.ru/ff0d4dd0

gy  [IpaxTuueckas pabora Ne 4 no reme «Iloxysenne u 26.12.2023  BuGnmorexa LIOK https://m.eds00.ru/ff0d4f42
coOMpaHue BOIOPOIa, M3yUYECHHE €r0 CBOUCTBY

32 MossipHblii 006EM ra30B. 3aKOH ABOTaapoO 28.12.2023  bubmmoteka [{OK https://m.edsoo.ru/ff0d542e
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Breraucnenuns 00bEMa, KOJIMUECTBa BEIIECTBA T'a3a 1O €ro

33 . 1 09.01.2024  BuGmmoteka IIOK https://m.edsoo.ru/ff0d55a0
H3BECTHOMY KOJIMUYECTBY BEIIECTBA MIIH OOBEMY
B .
g4 ~ DMMCHENH OOBEMOR Fa30B N0 YDABHEIHIO peakiiii Ha 1 11.01.2024  Bu6miorexa LIOK https://m.edsoo.ru/ff0d5708
OCHOBE 3aKOHA 00BEMHBIX OTHOIIEHHUH Ia30B
35 DU3NUECKUE U XUMUUYECKHAE CBOMCTBA BOJbI 1 16.01.2024 | bubamoreka IIOK https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [ToHsiTHE 00 MHIUKATOPAX 1 18.01.2024  bu6smoteka L{OK https://m.edsoo.ru/ff0d59e2
B .H
g7 O/ KA PACTRODIICID. HACHIICHIAIE 1 HEHACKIICHILE 1 23.01.2024  Bubmorexa LIOK https://m.edso0.ru/ff0d5b40
pacTBOpbI. MaccoBast 10JIs BEIIECTBA B paCTBOPE
[Tpaktuueckast pabota Ne 5 o reme «lIpurorosnenue
38 PacTBOPOB C OINPEIEIEHHON MACCOBOM J0JIeH 1 25.01.2024  bubmmoteka IIOK https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEIIECTBAY
KonTponbnast padorta Ne 2 o reme «Kucnopoz. Bonopoa.
39 Bosiay 1 30.01.2024  bubmmoteka I{OK https://m.edsoo.ru/ff0d6342
40 OKcuIbl: cocTaB, KiTacCUpHUKAIHsI, HOMEHKIaTypa 1 01.02.2024  Bubamoteka ITOK https://m.edsoo.ru/ff0d664e
gqq ~ O7IyUCHHE H XHMITECKHE CBOHCTBA KHCTOTHEIX, 1 06.02.2024  Bu6nuorexa LIOK https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aM(OTEPHBIX OKCHIIOB
42 OcHOBaHUS: COCTaB, KJIacCH(pUKAIUI, HOMEHKIIATypa 1 08.02.2024  bubmmoreka I{OK https://m.edsoo.ru/ff0d67ca
43 [MonydeHre M XUMUYECKUE CBOWCTBA OCHOBaHHIA 1 13.02.2024  bubauoteka LIOK https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuukanms, HOMEHKIATypa 1 15.02.2024  Bubmumoreka L{OK https://m.edsoo.ru/ffOdfee2
45 [MonydeHre ¥ XUMUYECKUE CBOWCTBA KUCIIOT 1 20.02.2024  bubmmoteka LIOK https://m.edsoo.ru/ff0dfee2
gp O (CPAHHC): HOMCHKIATYpa, CIIOCOOBI MOy HCHNS, 1 22.02.2024  BuGnnorexa LIOK https://m.eds00.ru/00ad9474
XMMHYECKHE CBOMCTBA
[IpakTuueckas padorta Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a1a4 10 TeMe «OCHOBHBIE KIIACChI 1 27.02.2024  bubamoreka I{OK https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCTUHEHHUI»
r
4g - SHCTHICCKAT CBASH MONRLY KIACCAMIT HEOPTARMHCCIX 1 29.02.2024  BuGmmoreka LIOK https://m.edsoo.ru/00ad9a50
COEIMHEHN I
49 O000I1IeHrEe U CHCTeMAaTU3alus 3HaAHUH 1 05.03.2024  Bubmmoteka L1OK https://m.edsoo0.ru/00ad9ch2
K 9 "
50 OHTpOIIbHAA padoTa Ne 3 110 Teme "OCHOBHBIE K1acCH! 1 07.03.2024 @ bubmuoreka IJOK https://m.edsoo.ru/00ad9ela

HEOPraHUYeCKUX CoeAMHEHUN"
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HepBHe ITOIIBITKH KJ'IaCCI/I(i)I/IKaHI/II/I XHUMHUYCCKHUX

51 s temerTOR, TIORATHE O FPYIIAX CXOHAIX HMEMEHTOR 1 12.03.2024 | Bubamnoreka IJOK https://m.edsoo.ru/00ad9ffa
52 Sjﬁgg:;;:iﬁ;gﬁg:; ?;T/f;iﬁ;ﬁ;mmm 1 14.03.2024  bubsmoreka L{OK https://m.edsoo.ru/00ada52c
53 [Teproapl, TPYIIIBL, IIOATPYIIIIBL 1 26.03.2024  bubmmoteka I{OK https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX sijiep. M30Tombl 1 28.03.2024  bubmuoteka I{OK https://m.edsoo.ru/00ada342
55 IC‘ZIZI; ;ZI;IIZZ:ggzglp:;izl;ib?(zﬂ;ﬁef:ﬁ;i;;IGMGHTOB 1 02.04.2024 | bubmuoteka IIOK https://m.edsoo.ru/00adaébc
XapakTeprCcTHKa XUMUYIECKOTO DJIEMEHTA I10 €ro
56 nosioxkenuto B [lepuoauueckoii cucreme . U. 1 04.04.2024  Bubaunoreka ITOK https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproanyeckoro 3aKOHa JIjIsi Pa3BUTHS HAYKH U
57 npaktuku. J{. I. MeHneneeB — yu€HbIi, meqaror u 1 09.04.2024  BbubGmmoteka IIOK https://m.edsoo.ru/00ada96e
rpaskJaHuH
58 zie;gg :;)l;rp MHATCIBHOCTD GTOMOB XHMITCCKIX 1 11.04.2024  bubauoteka [IOK https://m.edsoo.ru/00adaab8
59 HonHast Xumuveckast CBsI3b 1 16.04.2024  bubGmmoreka IIOK https://m.edsoo.ru/00adac34
60 KoBaneHTHas noisipHas XMMHYECKas CBSI3b 1 18.04.2024  bubmmoreka L{OK https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HemosipHasi XUMUYECKast CBSI3b 1 23.04.2024  bubmmoteka L{OK https://m.edsoo.ru/00adaab9
62 CremneHb OKUCIICHUS 1 23.04.2024  bubmmoteka I{OK https://m.edsoo.ru/00adae28
63 OKHUCITUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 1 25.04.2024  bubnuoteka I{OK https://m.edsoo.ru/00adb076
64 OKHCIIUTETH U BOCCTAHOBUTEIIH 1 30.04.2024  Buomauoreka I1OK https://m.edso0.ru/00adb076
65 i;‘;?j;i‘;iﬂcz ’;‘Ezza Ne 4 1o reme «CrpoeHHe atoMa. 1 02.05.2024  Bu6nuorexa LIOK https://m.eds00.ru/00adb486
66 PesepBHbIit ypok. O000IIIEHHE U CUCTEMATH3AIHS 3HAHUI 1 07.05.2024  Bubmmoreka [{OK https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001IeHNE U CHCTeMAaTHU3alHs 3HAHUHA 1 14.05.2024  Bub6mmoreka LIOK https://m.edsoo.ru/00ad9cb2
68 PesepBHbIii ypok. O000IIEHHE U CUCTEMATH3AIMsI 3HAHUI 1 16.05.2024  bubauoteka [IOK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 68
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9 KJIACC

K-B0o yacoB

DJleKTPOHHbIE HU(PPOBBIE 00pa3oBaTeIbHbIE

Ha MPUMeEpE XJIopa

Ne i/t Tema ypoka Beero II/P W3yueHHs pecypchl

1 Iepuoamucckuii 3axou. [lepuomrieckas cucrema 1 bu6mmoreka LIOK https://m.edsoo.ru/00adb59e
xuMudeckux anemeHToB M. Y. Menaeneera

2 3aKOHOMEPHOCTH B M3MCHCHUHU CBOHCTB XMMUICCKUX 1 Bu6mmorexa LIOK https://m.edsoo.ru/00adb6b6
DIIEMEHTOB TEPBBIX TPEX MEPUOIOB

3 Knaccugukaiius 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1 bu6mmoreka [TOK https://m.edsoo.ru/00adb7e2

4 BHZU.TI XHMHHCECKOM CBASH 1 THIIRL KPHCTAJLTHACCIIX 1 bu6mmoreka LIOK https://m.edsoo.ru/00adbac6
PELIETOK

5 KonTponbnas padota Nel mo teme «IloBTopenue u 1
yrIIyOJeHHEe 3HAaHUI OCHOBHBIX pa3iesioB Kypca 8 Kiaccay

6 Koraccnpukatst XuMHICCKHX PEaKIM 110 pasiHaHbIM 1 bubmmoreka LIOK https://m.edsoo.ru/00adbcb0
[pHU3HAKaM

7 HonsThe 0 ckopocTu XuMHIECKOM peakiyu. TTonsTHe 0 1 bubmmorexa ITOK https://m.edsoo.ru/00adbe9a
TOMOTCHHBIX H T€TEPOreHHBIX PEaKIUIX
[MTousTHE O XUMHUYECKOM paBHOBECHH. DAKTOPHI, BAUSIOIIHE

8 Ha CKOPOCTh XMMHUYECKOW PEaKIMy 1 MOJI0KECHHE 1 bubmmorexa LIOK https://m.edsoo.ru/00adc28c
XMMHYECKOTO PAaBHOBECHS

9 OKHUCIIUTENEHO-BOCCTAHOBUTEIILHBIC PEAKIIUU 1 bubanoreka ITOK https://m.edsoo.ru/00adcade

10 Teopua snexTponmTieckoi pcconmary. Crbipie 1 1 bubnuotexa [{OK https://m.edsoo.ru/00adcd68
crabble 3JEKTPOTUTHI

11 HoHHbIe ypaBHEHUS peakinit 1 bubmmorexa LIOK https://m.edsoo.ru/00add448

12 RHMIHECKHE CBOUCTBA KHCJIOT M OCHOBATHMN B CBETE 1 bubaunorexa I{OK https://m.edsoo.ru/00add5d8
MPEJCTaBICHUN 00 3JICKTPOIUTHUECKON JUCCOIUAIIH

13 XUMHUECKUE CBOMCTBA COJIEH B CBETE NPE/ICTABICHHI 00 1 Bu6morexa LIOK https://m.edsoo.ru/00addsh2
DIIEKTPOJIMTUICCKOM TUCCOIAIINN

14 [TonsiTHe 0 TUApPONH3E CoNeh bubmuorexa I{OK https://m.edsoo.ru/00add9d4

15 O06001IeHNE U CHCTEMATH3alNs 3HAHNIH bubmmoreka LIOK https://m.edsoo.ru/00addd12

16 gljlzljgmecxaﬂ pabota Ne 1. «PerreHre 3KCIIEpUMEHTATBHBIX 1 BuGmorexa LOK https://m.edsoo.ru/00addbfa

17 Kontponbras pabota No2 mo TeMe «IJIeKTpOIUTUIECKAst 1 Bubmmotexa LIOK https://m.edsoo.ru/00addeco
JaUcconualus. XMMUYECKUE PEaKI[ii B PACTBOPAX)»

18 OO11ast XapaKTEpUCTHKA raIoreHOB. XMMUYECKHE CBOMCTBA 1 Bu6mmorexa LIOK https://m.edsoo.ru/00addfe2
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XnopoBoaopoa. CossiHas KUCIOTa, XMMUYECKUE CBOMCTBA,

19 bu6mmoreka IIOK https://m.edsoo.ru/00ade104
NOJy4eHHe, IPUMEHCHUE

20 Hpaxriieckas p aGOTE}. Ne 2VHO reme «lloyuenue consHor bubmmorexa IIOK https://m.edsoo.ru/00ade348
KUCIIOTBI, U3y4eHHE e€ CBONCTBY

21 BerauciieHus o ypaBHEHUSIM XUMUYECKHX PEAKIMM, €CIIH Bu6morexa LIOK https://m.eds0o.ru/00ade48s
OJIH M3 PEarcHTOB JIaH B U30BITKE

22 Oo6mias xapakTepucTrka 31eMeHToB VIA-rpyrmisn bu6mmoreka [TOK https://m.edsoo.ru/00ade64a

93~ AJwoTpomHBIC MOZUQUKALIH CCPEI. Haxoxcnenne cepot n ¢¢ Bu6mmorexa LIOK https://m.edsoo.ru/00ade64a
COEIMHEHU B IpUpoJie. XMMHUYECKUE CBOWCTBA CEPBI

24 Cep OBOLOPOL, CTPOCHHUE, (usurccKHC 1 XuMIICCKHE bu6mmoreka [TOK https://m.edsoo.ru/00ade802
CBOIiCTBa

o5 OKCE/II[I)I cepol. CepHast KHCIIOTa, GPU3NUECKUE U XUMUUECKUE Bubsmorexa LIOK https://m.eds00.ru/00adea28
CBOICTBA, TPUMECHCHHUE
XUMHUUECKUE PEAKIIHH, JIEKAIUe B OCHOBE MPOMBIIIICHHOTO

26 croco0a MoJIy4eHus: CePHOI KUCIOThI. XMMUYECKOe bubmmorexa LIOK https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIICH CPe/ibl COSTMHEHUSMU CEPBbI

27 Brruuciienue MaccoBoii 10T BBIXO/1a IPOTYKTA PEAKIIUU bubamnoreka ITOK https://m.edsoo.ru/00adec8a
OO11as xapakTepucTHKa 31eMeHTOB VA-Tpynibl. A30T,

28 pacrnpocTpaHeHue B IpUpoJie, GU3NIECKIE U XUMUYECKUE bubnuorexa LIOK https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMHAK, Er0 (pM3HHCCKHE i XUMHHCCKHE CBOUCTBA, bu6muoreka [TOK https://m.edsoo.ru/00adf004
NOJy4eHHEe ¥ MPUMEHEHHUE

3p  [!paxruucckas padora Ne 3 mo reme «llomyuenme ammuaxa, Bu6muorexa LIOK https://m.edsoo.ru/00adf180
M3y4YCHHUE €T0 CBOMCTB

31 A30THas KUCIOTa, €€ (PU3NYECKHe U XUMHUUECKHE CBOMCTBA bubmmorexa LIOK https://m.edsoo.ru/00adf306
Hcronp30BaHUEe HUTPATOB U COJICH aMMOHHMS B KQUeCTBE

32 MUHEpAIBbHBIX YA00peHHi. XMUMHUYECKOe 3arpsi3HeHNe bubmmorexa LIOK https://m.edsoo.ru/00adf518
OKPYKaIOIIeH Cpe/ibl COSTMHCHUSIMH a30Ta

33 Pocdop. Oxenn pocdopa (V) I/Iv(l)OC(i)OpHaSI KHeIoTa, bubnunoteka [IOK https://m.edsoo.ru/00adf68a
(du3rUecKHe 1 XMMUYECKHE CBOMCTBA, MOJTyYCHHUE

g4  Vcnom3oBannue GochaTos B KAUCCTBE MUHEPATBHBIX Bu6morexa [IOK https://m.edsoo.ru/00adfc20
ynoOpeHuii. 3arpsi3HeHne MPUPOTHON cpebl hochaTaMu

35 YrIepoz, pacnp OCTPAHCHHC B NPUPOAC, (pusmieckue 1 bubmmoreka IIOK https://m.edsoo.ru/00adfd9c
XMMHUYECKHE CBOMCTBA

36 Oxcuppl yriaepoaa, ux Gpu3ndeckue 1 XMMHYECKHUE CBOMCTBA. Bu6mmorexa LIOK https://m.edsoo.ru/00adfebe

DKOJIOTHYeCKHe MPOOJIeMbl, CBSI3aHHBIE C OKCHUJIOM YIiepoja
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(V)

37 VYronpHas KUCIIOTa U €€ COJH 1 bubanoreka ITOK https://m.edsoo.ru/00ae006c¢
38 ?ﬁiﬁﬁ?ﬁ:ﬁ Zé(lf;qli‘);;?szl\feggiﬁ?ffp " 1 bubmmoteka L{OK https://m.edsoo.ru/00ae027e
39 [lepBoHayabHbIE OHATHS 00 OPraHUMYECKHUX BEIIECCTBAX KaK 1 Bu6morexa LOK https://m.edsoo.ru/00ae054e
0 COCIMHEHUAX yriepoa
40 Kpemuuii 1 ero coeMHeHus 1 bubamnoreka ITOK https://m.edsoo.ru/00ae080a
41 gﬂi‘fﬁgi‘;ﬁ: 5132(;1]; ;Sueng:;ﬁ ;;CE?;?SEHTEZ:E?, 1 Bu6mmorexa LIOK https://m.eds00.ru/00ae0bf2
42 KonrponsHas padora Ne3 mo teme «BaxkHeime HeMeTalIbl 1 BuGmuotexa LIOK https://m.eds0o.ru/00ac0e18
U WX COCIMHEHHS
OO011ast XapaKTEPUCTHKA XUMUYECKUX DJIECMEHTOB —
43 MeTaJlJIOB. MeTalsinyecKasi CBsI3b U METaJIIMUeCKast 1 bu6mmoreka LIOK https://m.edsoo.ru/00ae103e
KpHCTaUIHYecKas pemérka. Gu3ndeckue CBONCTBAa METAIIIOB
44 XHMH%CKH? CBOHCTBA MTAILIIOB. DNICKTPOXHMHHCCKHH PAA 1 bubmmorexa LIOK https://m.edsoo.ru/00ae1156
HaIPsHKEHUI METaJIOB
OO6rue crocoObl mosrydeHus: MetauioB. CIUTaBsl.
45 BbrurcieHus Mo ypaBHEHUSIM XUMHUECKHX PEAaKIUil, €CITH 1 bubmmorexa LIOK https://m.edsoo.ru/00ae1156
OJIH M3 PEareHTOB COAEPIKUT MPUMECH
46 [MToHsTHE O KOPPO3HU METAILIOB 1 bubmmorexa LIOK https://m.edsoo.ru/00ae1278
47 [lenouHbIe METAILIBI 1 bubmmoreka [TOK https://m.edsoo.ru/00ael4b2
48 OKCHIBI ¥ THIPOKCHU/IBI HATPUS U KU 1 bubmmoteka I{OK https://m.edsoo.ru/00ael4b2
49 [lenouHO3eMEeNbHBIC METAJUIbI — KaJIbIIUH M MarHHH 1 bu6mmoreka LIOK https://m.edsoo.ru/00ae15e8
50 Bakueiimme coeIuHEHUS KaIbIUs 1 bubanoreka IJOK https://m.edsoo.ru/00ae15e8
51 O06001IeHre U CUCTEMaTH3aIis 3HAHUIA 1
52 JK&cTrocTh BOMIBI M CITOCOOBI €€ yCTpaHSHHUS 1 bubnunoteka [IOK https://m.edsoo.ru/00ae1886
53 Ip airiHeekai p abora J,\,rg 6 o Teme KectrocTe BRI U 1 bubaunorexa I{OK https://m.edsoo.ru/00aelae8
METOJIBI €€ YCTPaHEHHUS
54 AroMuHII 1 bubmoreka LIOK https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCH/IA M THIPOKCHIA 1 bubnunoteka [IOK https://m.edsoo.ru/00aelc64
56 Keneso 1 bubaunorexa I{OK https://m.edsoo.ru/00ae1d86
57 Oxcupl, ruapokcuabl u coin xenesa (1) u sxemnesa (111) 1 bubmuoreka IIOK https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CHCTeMaTH3alus 3HAaHUN 1
59 [MpakTryeckas pabora Ne 7. PemreHue sKcriepuMeHTaIbHBIX 1 bubmuoreka IIOK https://m.edsoo.ru/00ae3de8
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3azad 1o TeMe «BakHenie MeTaibl U UX COEIUHEHUSY

Brrancnenus no YpaBHCHUAM XUMHYCCKUX peaKquI, €CJIn

60 OJIMH U3 PEarcHTOB JIaH B U30BITKE WK COJCPKUT IPUMECH. 1 bubnmoteka LITOK https://m.edsoo.ru/00ae1750
BboruriciieHus: MacCOBOM JTOJIH BBIXO/[a MIPOIYKTa PEaKIIUU
61 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1
62 KonrtponsHas padora Ne4 o teme «BakHelme MeTaibl 1 1
UX COCTUHCHUS
63 BerectBa 1 MaTepuaibl B TOBCEIHEBHOM KHU3HU YEIOBEKA 1 bubmmorexa LIOK https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpA3HEHUE OKPYKAIOIICH CpeIbl 1 bu6mmoreka LIOK https://m.edsoo.ru/00ae4270
65 Ponb XMMUY B pELICHUH YKOJIOTMIESCKUX Po0IieM 1 bubmmorexa LIOK https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O000IICHHE U CUCTEMAaTH3AIMs 3HAHU I 1 Bbubmmnoreka ITOK https://m.edsoo.ru/00ae0dOa
67 PesepBHbIit ypok. O000IIIEHHE U CUCTEMATH3AIMSI 3HAHUI 1 bubmmorexa LIOK https://m.edsoo.ru/00adb33c
68 PesepBHbIii ypok. O000IICHHE B CUCTEMATH3AIMS 3HAHU I 1 Bbubanoreka ITOK https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos WU.I'., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«3marensctBO «lIpocBemenune»
» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBemnieHue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET






