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INOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1Mo XMMHUM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBJICHA Ha OCHOBE TpeOOBaHWH K
pe3yibTataM ~ OCBOGHHMS OCHOBHOW  00pa3oBaTeNbHOM  MPOrpaMMbl  OCHOBHOTO  OOIIEro  0Opa3oBaHUS,
npencraBieHHBEIXB I'OC 00O, a Takke Ha OCHOBE (efiepaibHOi pabodeid TporpaMMbI BOCITUTAHUSA U C YIETOM
KOHIICTIIIUY TIpENoJlaBaHusl Yy4eOHOro mpenaMera «XuUMHUS» B 00pa30BaTENBHBIX OpraHU3aNUAX Poccuiickoi
denepanyu.

IIporpamma no xumun Ma€T MPENCTABICHHUE O IEIIAX, OOIIEH cTpaTeruu 00yYCHHUs, BOCIUTAHHS W Pa3BUTUSA
o0ydJaromyxcsi CpeACTBaMH y4eOHOTo IpeAMeTa, YCTaHaBIMBaeT o00s3aTelbHOE NPEIMETHOE COAEpKaHUE,
IIpeaycCMaTpUBAET paclpeesieHHe €ro 1Mo KinaccaM M CTPYKTYpUpOBaHHE IO pa3fenaM M TeMaM IPOrpaMMBbI IO
XUMUH, ONPEJIENAeT KOTMUECTBEHHbIE U KaUEeCTBEHHBIE XapaKTEPUCTUKH COACPIKaHMS, PEKOMEHTYEM VIO
MOCJIEIOBATEILHOCT, M3YYEHUS] XMUMHHM C YYETOM MEXKIPEAMETHBIX M BHYTPH NPEIMETHBIX CBSI3€H, JIOTUKH
y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH O00ydJalomMXcs, OMNpeseNisieT BO3MOXKHOCTH TIpeaMera Ui
peanuzanuy TpeOOBaHHH K pe3ylbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeNbHOW MPOrpaMMbl HA YPOBHE OCHOBHOTO
obmero oOpazoBaHus, a Takke TpeOOBAaHHUHN K pe3yibTaTaM o0ydeHUs] XUMUU Ha YPOBHE Liesieil M3yueHus IpeiMeTa
Y OCHOBHBIX BHJIOB y4e€OHO-TI03HABATENILHOM JIEATENIbHOCTH 00YUaIOIIEeToCs 10 OCBOCHUIO YUeOHOT'O CONlepKaHUsL.

3HaHNe XUMHH CITY)KUT OCHOBOH JUTs (POPMHUPOBAHUST MHUPOBO33PEHUS 00YUAOIIErocs], €ro MpeCTaBlIeHU O
MaTepUAJLHOM CIUHCTBE MHpPA, BAXKHYI0 pOJIb UrparoT (GOPMHUPYEMbIE XHMHEH MpPEACTABICHUA O
B3aMMOIPEBPAILICHUSIX YHEPIHA U 00 HBONIOLUUM BEIIECTB B IPUPOIE, O IMyTSIX DEIICHHs TJI00aJIBHBIX MPOOIeM
YCTOWMYMBOI'O PA3BUTHS UYEIIOBEUECTBA — CHIPHCBOM, YHEPreTUYECCKOM, MHUINECBOW M JKOJOTHUSCKOW 0e30MacHOCTH,
npo0JIeM 3IPaBOOXPAHCHUS.

N3yyenue xumuu:

CIMOCOOCTBYET  peaiu3aliu BO3MOXHOCTEH IS caMopa3BUTH HU(HOPMHUPOBAHUS
KYJBTYPBI INYHOCTH, €€ 001Iel 1 (GyHKIIMOHAIBHON IPaMOTHOCTH;BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIILICHHUS U
TBOPUYECKHX CIIOCOOHOCTEH 00yYaroNIMXCsl, HABBIKOB X CAMOCTOSITEIBHON Y4eOHOM AesSTeIbHOCTH,
SKCHEPUMEHTANBHBIX HUCCIEIOBAaTENFCKUX YMEHUN, HEOOXOIMMBIX KaKk B TIOBCETHEBHOM KU3HU, TaK U B
npoecCHOHANBHOM eSTeIbHOCTH;

3HAKOMHUT CO CHEUU(PHUKOI HAYYHOTO MBILIUICHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIs/Ia HA €IUHCTBO
MIPUPOJBI U YEJIOBEKa, SIBISIETCSI OTBETCTBEHHBIM ATAroM B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH
0o0y4Jaronumxcs;

CrocoOCTByeT (OPMUPOBAHUIO  IIEHHOCTHOTO  OTHOIICHHS K  €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOAE, K YeTIOBEKY, BHOCUT CBOI BKJIAJ] B 3KOJIOTHYECKOC00pazoBaHUe 00yJaOLIIXCsl.

JlaHHble HampaBJIeHUs B 00YUYEHHH XMMHUH 00€CTIeYMBAIOTCS CIIEM(DUKON colepKaHusl y1eOHOro MmpeaMera,
KOTOpBIH SIBJISETCS MEIarOTMYECKH aJalITHPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHU Ha ONPEIEIEHHOM dTare
e€pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs OPHEHTHPOBAH HA OCBOCHHE OOYYAIOIUMUCS
CHCTEMBI TIePBOHAYAIBHBIX MOHATHH XUMHH, OCHOB HEOPTaHMYECKOH XMMHUHU M HEKOTOPBIX OTIEIBHBIX 3HAUMMBIX
MIOHSTUNA OPraHUYECKON XUMUHU.

CrpykTypa cofepkaHHsi MPOrpaMMbl MO0 XHUMHUU c(OPMHUpPOBaHA Ha OCHOBE CHCTEMHOrO ToOaxoma K eé
m3ydeHnro. CopmepkaHue CKIAaIbIBACTCS W3 CHCTEMBl MOHSATHH O XMMHUYECKOM 3JI€MEHTE M BEUIECTBE M CHCTEMBI
TIOHATHI 0 XUMHUUecKorpeakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHW30BaHBI 110 MPUHITHITY TOCIE0BATEIIEHOTO
pa3BUTHS 3HAHUI Ha OCHOBE TEOPETHUYECKIX IPEACTABICHUI pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YICHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMS,

— Ilepuonuueckoro 3axona JI. . MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMMUH;

— YUYEHHs O CTPOCHUH aTOMa M XIMUYECKOH CBS3H;

—  TpeACTaBJICHHUI 00 AIIEKTPOIMTHIECKON JUCCOIHUAIIIH BEIIECTB B PACTBOpAX.

Teoperndeckre 3HAHUS PacCMaTPUBAIOTCS HA OCHOBE SMITMPUIECKHUITOTYICHHBIX M OCMBICTICHHBIX (DaKTOB,
pa3BHUBAIOTCS  TIOCIENOBATENIEHO OT OFHOTO YPOBHS K JPYrOMY, BBHIIONHAS (QYHKIMH OOBSICHEHUS U
TIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH MPAKTHUECKOTO NMPUMEHEHUS W TIONYYEHHS H3y4aeMbIX
BEIIIECTB.

OcBoeHHE TMPOrpaMMBbl MO XHMHH CIOCOOCTBYeT (OPMHPOBAHUIO NPEACTABICHHS O XHMHYECKOH
COCTaBJIAIOIIEH HAYYHON KapTHHBI MHUpa B JIOTHKE €€ CUCTEMHOM MPUPOABI, IECHHOCTHOI'O OTHOLIECHUSI K HAYYHOMY
3HAHUIO UM METOoJaM IMO3HaHWs B Hayke. V3yuyeHue XUMHUM NpPOMCXOAUT C MPHUBJICYEHUEM 3HAHUW U3 paHee
M3YYEHHBIX YYEOHBIX TpenMeToB: «OKPYKAIOUMA MUpY,

«buonorus. 5—7 kmacce u «dusnka. 7 Kiacey.

[Ipr w3ydeHUN XWMUHM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWHA OCHOB XMMHYCCKOH HAYKH KaK OOJACTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKON NEATENbHOCTH YENIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM
KYIbTypHl. 3amadya yd4eOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUK CHUCTEMBI XUMHUUYSCKUX 3HAHUM — BasKHEHIITIX



(akTOB, TOHITHI, 3aKOHOB ¥ TEOPCTUYCCKHUX IIOJNIOKCHHUH, JOCTYIHBIX OOOOICHHHA MHPOBO33PEHUCCKOTO
xXapakrepa, SA3bIKa HAyKW, B MPUOOIIECHUM K HAYYHBIM METOJaM ITO3HAHWS MPHU W3YYCHUH BEIICCTB M XUMHYCCKHX
peaxiwii, B JOPMUPOBAHUH U Pa3BUTHU ITO3HABATEIBHBIX YMEHHIA M MX MPUMCHCHHUN B YI€OHO-TIO3HABATEIFHON H
Y4IeO0HO-HCCIIEIOBATEILCKON  NISATETPHOCTH, OCBOCHHH TIPAaBHI 0O€30mMacHOro OOpamieHHs C BEIIECTBAMH B
ITOBCETHCBHOM KU3HHU.

[Ipu u3ydeHNH XUMUHM Ha YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHWs BaKHOE 3HAYCHHE MPUOOPETH TaKue
LIEITH, KaK:

—  (dopMupoBaHHE  HMHTCIUICKTYaJllbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITCIPHOMY MPUHATHIO PEHICHUH, CIIOCOOHOW alanTHPOBAThCS K OBICTPO MEHSIOIIUMCS
YCIIOBUSM KH3HU;

- HATIPaBJICHHOCTh OOYYEHUS Ha CHCTEMATHYECKOE MPUOOIICHUE O0YYAIOMIMXCSI K CaMOCTOSATEILHON
MTO3HABATEIEHOW NIEATCNFHOCTH, HAYYHBIM METOJaM IIO3HAHWsS, (OPMHUPYIONIMM MOTHBAIMIO W Pa3BUTHE
CITOCOOHOCTEH KXUMHUH,

— obecnieyeHne YCIIOBHH, CIIOCOOCTBYIOUIMX INPHOOPETEHHIO OOYYalOMIMMHECS OIbITa Pa3HOOOpa3HOU
JeATEIBHOCTH, TIO3HAHWS W CAMOIIO3HAHUS, KIFOYCBBIX HABBIKOB (KJIIOYEBBIX KOMIICTCHIIMH), HWMEIOIINX
YHUBEPCAIbHOE 3HAUCHHE JJIAPA3IMIHBIX BUIIOB JCITEIIbHOCTH;

—  QopMupoBaHue 00IIeH (HYHKIIMOHATIBHOW M €CTECTBCHHO-HAYYHON IPaMOTHOCTH, B TOM YHCJIC YMCHHUI
OOBSICHATh M OLICHUBATH SBJICHUS OKPY)KAIOLICTO MHUPA, WCIONB3Yys 3HAHWS W OIMBIT, MOTYYCHHBIC NMPH U3Y4CHHUH
XUMHU, TIPUMEHSATh UX TPHU PEIICHUH POOJIeM B MMOBCECHEBHOM XKI3HU W TPYIOBOH JESITEIBHOCTH;

- (bOpMI/IpOBaHI/IC y 06yqa}0u114x051 FyMaHI/ICTI/I‘{eCKI/IX OTHOMGHHﬁ, IIOHHMMAaHHUsA INEHHOCTH XUMHUYCCKHUX
3HaHUH JUIA BBIPAOOTKM HKOJIOTMYECKH Lielieco00pa3HOro MOoBeeHNs B OBITY M TPYHAOBOH IEATEIbHOCTH B LIEISIX
COXpaHEHHsI CBOETO 3/I0POBbSI U OKPYKAIOIIEH MPUPOTHOM Cpe/IbL;

— pa3BUTHE MOTHBAIMU K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIFO M CAMOBOCITUTAHHIO HAa OCHOBE
YCBOGHUs OOIIEYETIOBEUECKHX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQUIS M HAIpaBICHHOCTH
JajbHEeHIero o0y4eHus.

OO1iee 4KCIO YacoB, OTBEAEHHBIX JUIS M3Y4YCHHsS XMMHUHM Ha YPOBHE OCHOBHOro oOInero oOpa3oBaHus,
cocrarster 136 yacoB: B 8 kiacce — 68 yacos (24aca B Heaelno), B 9 kitacce — 68 yacos (2 yaca B HEIEIIO).



COJAEPXAHUE OB YUEHUA

8 KJIACC

IepBonayagbHbIe XUMHUYECKHE TIOHATHS

IIpenmer xumun. Ponb XMMUM B J)KU3HU 4YellOBEKAa. XMMUS B CHCTEMe HayK. Tena u BemecTBa. DuU3nueckue
CBOWCTBA BELIECTB. ATperaTHoe COCTOsIHUE BellecTB. IIoHATHE 0 MeTOaX MO3HAaHUs B XMMHHU. YUCThIE BellleCTBA U
cmecH. CriocoObl pa3zieneHus CMecei.

ATOMBI U MOJEKYIbl. XUMUUECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX JIeMEHTOB. [IpocThle U ClOXKHBIE
BelIecTBa. ATOMHO-MOJIEKYISIPHOE YUSHHUE.

Xumnueckast ¢GopMmyia. BajJeHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemecTB. OTHOcUTeNbHas aToMHas Macca. OTHOCHTENbHas MOJNEKyNIspHas Macca. MaccoBas J0JS XUMHUYECKOTO
3JIEMEHTA B COCAUHEHUM.

KonngectBo Bemectsa. Monb. MonsgpHast macca. B3anMocBsA3b Konu4ecTBa, Macchl M YHciaa CTPYKTYPHBIX
eIUHHUI] BetecTBa. Pacuérsl o GpopMynaMXUMHYECKUX COSTUHEHHH.

dusnueckre U XUMHUYECKHE SIBIEHMS. XUMHUUYECKass peakuus U e€ MpU3HaKU. 3aKOH COXPAHEHUS MaccChl
BellecTB. XUMuUUeckre ypaBHeHus. Kilaccudukanys XMMUYeCKIX peakinii (CoequHeHH s, Pa3IoKeH s, 3aMEIICHHS,
oOMeHa).

Xumuueckuii IKcnepumeHm:

3HAaKOMCTBO C XMMHYECKOH IOCYIOH, TpaBWjiaMu paboThl B JabOpaTopud W TpHEMamMH OOpalieHHs C
11a00paTOpHBIM 00OPYIOBaHUEM, N3yYEHHE U ONMUCcaHue (HU3MYECKUX CBOWCTB 00pa3IOB HEOPraHMYECKHX BEIECTB,
HaOmozieHne gusnueckux (TUIaBlieHWEe BOCKA, TasHHE JIbJla, PACTHPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAIHs
BOIIbI) M XUMHUYECKUX (TOPCHHE CBEYH, MPOKATHUBAHHE MEIHOM MPOBOJIOKH, B3aUMOICHCTBHE Mejia C KHCIOTOM)
SIBJICHUM, HAOJIOJICHHE M ONMCaHWe IPU3HAKOB MPOTCKAHUS XHUMHUYCCKHX peakiuii (pa3ioKeHHe caxapa,
B3aUMOJICHCTBIE CEPHOIM KHCIOTHI C XJOpPHUAOM Oapusi, pasnoxkenue rugpokcuaa meau (II) mpu HarpeBanumwy,
B3auMojelicTBue xkeneza ¢ pactBopoM comu menu (II), usydeHue crmocoOoB pasfienieHHs cMeceil: ¢ MOMOIIbIo
MarHuTa, (QUIbTPOBaHNE, BBIIAPUBAHKE, JUCTWLIALMA, XpoMaTorpadus, NpoBeIeHNe OYUCTKU ITOBAPEHHOM COJIH,
HaOJIIOICHNEe W ONMCAaHUE PEe3yJbTATOB IIPOBEACHUS OIbITA, HIIIOCTPUPYIOIIEr0 3aKOH COXPAaHEHHS Macchl,
co3/laHue MojieNiel MOJIEKYI (IIapOCTEeP>KHEBBIX ).

Baxkueiilue npeacTaBuTe 1M HEOPraHMYECKHX BeIeCTB

Bosnyx — cmech rasos. CocraB Bo3nyxa. Kucmopon — amemeHT u mpocTtoe BemiectBo. HaxoskneHue
KHCIIopoAa B mpupoje, (usnueckue M XuMuYeckue cBoiictBa (peakumu ropenusi). Oxcuabl. [IpumeHenue
kuciopona. CrocoObl MONMydeHHs KHCIOpoIa B J1a0OpaTOpPUM M HPOMBIIUICHHOCTH. KpyroBopor kucioponma B
npupoze. O30H — alIoTporHas MoIu(UKaL KHCIOPOAa.

TeroBolt 3pdeKT XUMHYECKOH peakuy, TEePMOXHMHYECKUE YpaBHEHHUS, 5K30- U JHAOTEPMHUUYECKHE
peakiuu. ToOmIMBO: yroab W MeTaH. 3arps3HEHHE BO3[yXa, YCHJIEHHE IapHHKOBOro >(d¢ekra, paspylieHne
030HOBOI'O CIIOSI.

Bonopox — snemeHT U npoctoe BemecTBo. HaxoxxneHne Bogopona B mpupoze, pU3nueckue ¥ XUMHUYECKUE
CBOICTBA, IPUMEHEHHE, CIIOCOObI nmorydeHus. Kucinots! u conu.

Momsipabiii 006EM Ta30B. Pacuérsl mo xummdeckuM ypaBHeHUsM. Du3mdyeckue cBoiicTBa BoApl. Boma kak

pactBopuTeNb. PacTBopsl.

HaceimenHple ¥ HEHachIIIEHHBIE pacTBOpHL. PacTBOpEMOCTh BeEIIeCTB B Boje. MaccoBast 1Oyl BEIIECTBA B
pactBope. XuMmudeckne cBocTBa Boasl. OcHOBaHMA. Poib pacTBOPOB B MpHUPOAE U B XKHU3HH YeloBeka. Kpyrosopor
BOJIBI B IIPHPOJIE. 3arpsA3HeHne MpUpoaHbIX BoA. OXpaHa M OYMCTKa MPUPOIHBIX BOJI.

Knaccudukamus Heopranmdecknx coenuHernid. Okcmabl. Kiaccnpukamws OKCHIOB: coJeoOpa3yromue
(ocHOBHBIE, KHCIOTHBIE, aM(QoOTepHBIE) H HeconeoOpasyromme. Homenkmatypa okcumoB. Om3mueckwe u
XUMUYECKHE CBOMCTBA OKCHIIOB. [lomydyeHue oKCuIoB.

OcuoBanmsa. Krnaccupmkamms OCHOBaHMI: MIENOYM ¥ HEPACTBOPHMEBIC OCHOBaHWSA. HoMeHKIaTypa
ocHOBaHUM. PU3NYECKUE U XUMUUECKHE CBOMCTBA OCHOBaHUU. [lomydeHne ocHOBaHMIA.

Kucnoter. Kimaccudukanus xucnor. HomeHnknaTypa kucinor. OU3NdecKine U XHMHIECKAE CBOHCTBA KHUCIOT.
Psin akruBHoctn metamioB H. H. beketosa. [lonyduenue kucior.

Comu. Homenknatypa coneil. Om3nuecKkue W XMMHUYECKAE CBOWCTBA COIEH.
[Tonyuenue conei.

I'eHeTnueckast cBsA3b MEXKIY KIacCaMU HEOPTaHUYECKUX COSTUHEHUIN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpe/IeJICHHE COAEPKaHUs KHCIOpOoJa B BO3yXe, IMOIydeHHe, COOMpaHne, paclio3HaBaHUue U
N3y4eHHE CBOWCTB KHCIOpPO/a, HAOIIO/ICHNE B3aMMO/ICHCTBHS BEIIECTB C KHCIOPOJOM U YCIOBUSI BOSHUKHOBEHUS U
TIpeKpamieHnsi TopeHus (mokapa), O3HAKOMJIEHHE ¢ oOpasliaMHM OKCHIOB W OIHCaHWE WX CBOWCTB, MOJy4YEHHE,
coOupaHue, paclo3HaBaHUE U U3yUYEHHE CBOWCTB BOOPOA (TOPEHNE), B3aUMOJIEHCTBHE BOAOPO/Aa C OKCHAOM MEIH



(1) (BO3MOXHO HCIOJB30BAHME BHICOMATEPHAIOB), HAOIIOJCHHE OOPA3IOB BEHIECTB KOIUYECTBOM 1 MOJIb,
HccieJOBaHNE OCOOEHHOCTEH pacTBOPEHUs BEIIECTB C Pa3MYHON PacTBOPHMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C
OIpe/IeIEHHON MaccOBOM J10Jel PacTBOPEHHOIO BEUIECTBa, B3aWMOJICHCTBHE BOIBI C MeTallaMH (HaTpUeM W
KaJbpIueM) (BO3MOXKHO HCIONB30BaHNE BHJICOMATEPHAJIOB), HUCCIEAOBAHNE O0pas3llOB HEOPraHMYECKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAONIOIEHNE W3MEHEHHs OKpacKH WHAMKATOPOB B PacTBOPax KHUCJIOT W IIENOUYEH, N3ydeHHe
B3aumMoJeiicteus okcuaa meau (I1) ¢ pacTBopoM cepHOIt KHCIOTHI, KUCIOT ¢ METAIIaMH, PEaKIUi HeHTpaIu3aluy,
MOJyYeHUE HEPACTBOPUMBIX OCHOBaHMM, BBITECHEHME OIHOTO MeTajla APYIMM U3 pacTBOpa COJIM, peIIeHHUe
SKCTIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BaxxHeiimme Kiracchl HeOPraHNIEeCKUX COSTUHEHHI.

Ilepnonnueckuii 3axoH u Ilepuogmueckas cucreMa XuMmudeckux siemeHtoB JI. M. Mengeneena.
Ctpoenune aToMoB. XuMH4uecKasi cBfizb. OKHCINTEILHO-BOCCTAHOBHTEILHbIE PEAKIHH

[epBble mOMBITKM KJIACCU(HUKAIUN XUMHUYECKHX 3JIeMEeHTOB. [IOHATHE O TpyINIax CXOIHBIX DJIEMEHTOB
(menouHbple M IMENIOYHO3EMENbHBIE METalUIbl, TaJOreHbl, HHEPTHBIE Tasbl). DJEMEHTBHI, KOTOpBIE O0pa3yroT
amMQOTepHbIE OKCHJIBI U THAPOKCHUJIBI.

Ilepuonuueckuit 3axkoH. Ilepuommueckas cucrema xumuueckux odieMmeHToB [JI. M. Menneneesa.
Koporkomnepronnass u anmuHHONepuoaHas ¢opMmbl [lepuonudeckoil cucrembl XuMmuueckux asiementoB JI. .
MenneneeBa. [lepuonsl u rpynmbl. du3nyueckuil CMBICT MOPSIKOBOTO HOMEpa, HOMEPOB MEpPHOAA U TPYIIIBI
3JIEMEHTA.

Crpoenne atomoB. CocraB aTOMHBIX siaep. V3orombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 000JI0YEK
atomoB mepBbix 20 xmmuueckux snementoB [lepmopmdeckoir cucremsl Jl. V. MenneneeBa. Xapakrepuctuka
XHMHUYECKOT0 3JIEMEHTa 110 ero nojoxenuto B [lepuoanueckoii cucreme J[. 1. Menaeneena.

?)aKOHOMepHOCTI/I U3MCHCHUS paauyca aTOMOB XUMHUYECCKUX 9JICMCHTOB, METAJNINYECCKUX n
HEMETAJUTMYECKUX CBOMCTB I10 rpymmiam 1 nepuogam.

3navenue [lepuomuyeckoro 3akoHa u [lepuognyeckoil CHCTEMBbl XUMHYECKUX DJIEMEHTOB JUIS Pa3BHTHS
Hayku U npaktuku. [1. 1. MenneneeB — yd€HbI UIpayKJaHH.

Xumuueckasi cBsi3b. KoBaneHTHas (mofisipHass W HEMONSApPHAsl) CBS3b.
ONEeKTPOOTPULATENEHOCT XUMHUYECKUX 3JIeMEHTOB. MIOHHAs CBS3b.

Crenenp okucineHua.  OKHCIHUTETBHO--BOCCTAHOBUTENIBHBIE  PEAKIIHU.
[Iporneccer okucneHus U BoccTaHoBNIeHUs. OKUCITUTENHN U BOCCTAHOBUTEIH.

Xumuueckuii 3xkcnepumenm:

U3y4eHHE 00pa3lloB BEUISCTB METAJUIOB U HEMETAJJIOB, B3aUMOICHCTBHE THIPOKCHIA IIMHKA C PACTBOPAMH
KHCIOT M IIeJOYel, MPOBEICHHE OIBITOB, WUIIOCTPUPYIOUIMX MPUMEPHl OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiii (ropeHne, peakuuy pa3IokKeHUs], COCTUHECHHU ).

Mesxcnpeomemnvle céaszu

Peanmuzanusi MEXIpPEAMETHBIX CBs3ed MNpH W3y4eHMM XMMHM B 8 Kiacce OCYIIECTBISIETCS dYepes
WCTIONB30BaHUE KaK OOMIMX €CTECTBEHHO--HAYYHBIX MOHSATHH, TaK WU TIOHATHH, SBISIOMIMXCS CHUCTEMHBIMHU IS
OTJENBHBIX PEIMETOB €CTECTBEHHO--HAYUHOTO ITHKIIA.

OO1me ecTecTBEeHHO--HAYYHbIC TOHSATHS: HAy4HbIH (aKT, THIOTE3a, TEOpHs, 3aKOH, aHaju3, CHHTE3,
Knaccudukays, IepuoJMIHOCTh, HAOIIOICHNE, YIKCIIEPUMEHT, MOJISTMPOBaHKE, U3MEPEHHE, MOJIEIb, SIBJICHHE.

Om3uKa: Marepus, aToM, SJIEKTPOH, TPOTOH, HEWTPOH, WOH, HYKIWZ, H30TOIBI, PaTHOaKTHBHOCTB,
MOJIeKYJa, JEKTPUYECKUI 3apsiji, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIeCTBa, ras, (usndeckue
BEJIMYUHEI, eIMHUIIBI I3MEPEHUs], KOCMOC, TIaHeTh, 3BE3/1b61, COHITE.

Buonorus: porocunTes, apixanue, 6mocdepa.

I'eorpadus: atmoctepa, ruapocdepa, MHUHEpanbl, TOPHBIE IOPOXBI, IMOJNE3HBIE HCKOMAEMble, TOILUINBO,
BOJIHBIE PECYPCHI.



9 KJIACC

BemmecTBo H XUMHYeCKasi peaKkus

[epnopnueckuii 3akoH. Ilepnoandeckas cucrema xumudeckux snemenToB [. . MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPHOIOB, KU, KaJbIIUsI
1 MX COCMHEHUH B COOTBETCTBHH C ITOJIOKEHUEM 3JIeMEHTOB B [leproinyaeckoii cucreMe u CTpOSHUEM UX aTOMOB.

CrpoeHre BellecTBa: BBl XMMUUYECKOH CBS3HM. THIBI KPUCTAJUIMYECKUX PEHIETOK, 3aBUCHMOCTH CBOWCTB
BEIIIECTBA OT THIA KPUCTALIHIECKON PEIETKH U BHJa XUMUUECKOH CBSI3H.

Knaccudukanmss u HOMEHKIAaTypa HEOPraHMYECKHX BEIIeCTB. XHMHUYECKHE CBOWCTBA  BEIIECTB,
OTHOCSIIIMXCSl K pa3IMYHBIM KJIACCaM HEOPTaHWYECKHX COEJUHEHHWH, TeHEeTHYeCKash CBS3b HEOPraHHYECKHUX
BEIIIECTB.

Knaccudukanms XUMHYECKUX pEaKnWil MO Pa3MYHBIM MpU3HAKaM (N0 YHCIYy W COCTaBy YYacTBYIOLIMX B
peaKkuuy BEIIECTB, IO TEIUIOBOMY 3((eKTy, M0 M3MEHEHHIO CTENECHEH OKMCICHWS XUMHYECKHX JJIEMEHTOB, I10
00paTUMOCTH, TI0 YYaCTHIO KaTaln3aTopa). DK30- ¥ SHIOTEPMHUYECKHE PEAKIIH, TEPMOXHUMHUUECKHE YPABHEHUSL.

[onsiTHe O cKOpOCTH XHMMHYECKOH peakiuu. [loHATHE 00 OOpaTHMMBIX W HEOOPATUMBIX XHMHYECKHX
peakuusix. [IoHATHE O TOMOTEHHBIX M TI'€TepOreHHbIX peakiusx. [loHstue o karanmze. [loHsATHE O XUMHYECKOM
paBHoBecHH. DaKTOPHI, BIMSIOIINE HA CKOPOCTh XUMHUYECKOH PEAKIMHU 1 MOJI0KEHHE XUMUIECKOr0 PABHOBECHSI.

OKHCIUTENTHbHO-BOCCTAHOBUTENIBHBIE PEAKIMY, 3JEKTPOHHBIA OanaHC OKHCIUTEIbHO-BOCCTaHOBUTEIBHON
peakuun. CocraBlieHHE YpaBHEHUH OKHCIUTEILHO-BOCCTAHOBUTEILHBIX DPEAKIMH C HUCIOIb30BAaHHEM MeEToja
3JIEKTPOHHOIO OajaHca.

Teopus 3MeKTPOIUTHUECKOMN TUCCOIMALIUK. DIEKTPOIUTHI U HEEKTPOIUThL. KaTHOHBI, aHMOHBI. MexaHu3M
Jucconrany BEUIECCTB C pa3jIMYHBIMU BUAAMH XuMudeckor cBs3u. CTeneHb JHUCCOIMalIH. CunbHble U CJ'Ia6I)Ie
AJIEKTPOJIUTHI.

Peakiui MOHHOTO OOMEHa. YCIIOBHS MPOTEKAHHs PEaKIMii HOHHOIO OOMEHa, IMOJHBIC U COKPAIIEHHBIC
WOHHBIE ypaBHeHUs peakuuii. CBOWCTBa KHUCJIOT, OCHOBaHMH ¥ CoJeld B CBETe IPEICTaBICHHH 00
SJIEKTPOIMTHUECKON Juccolnanui. KauecTBeHHbIe peakiiui Ha HOHbI. [[oHATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJENSIMH KPUCTANIMYECKUX PEIMETOK HEOPraHMYECKUX BEIECTB — METAIOB U
HeMeTa/uioB (rpadura M anMasa), CIOKHBIX BEIIECTB (XJIOpWAa HATPUsl), HCCIIEJ0BaHHE 3aBUCUMOCTH CKOPOCTH
XMMHYECKOH peaklMy OT BO3ACHCTBHSA Pas3IMYHBIX (DAKTOPOB, HCCIEIOBAHHE 3JIEKTPOIPOBOAHOCTH PACTBOPOB
BEILIECTB, Ipolecca AUCCOLMALUK KUCIOT, IIenoded M conell (BO3MOXHO HCIIOIb30BaHHE BHIECO MaTEpUAJIOB),
MPOBEJICHUE OIIBITOB, WUIIOCTPUPYIONINX MPU3HAKU MPOTEKAHMs peakLii HOHHOro oOMeHa (00pa3oBaHHe OCaiKa,
BBIJICJICHUE Ta3a, 00pa30BaHUE BOJIbI), ONBITOB, WILUIIOCTPUPYIOMINX MPUMEPhl OKUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
peakuuil (TopeHue, peakiuu pa3jIoKeHUs, COEAWHEHUs), pPaclloO3HaBaHHE HEOPraHWYECKUX BEIECTB C IOMOIIbIO
Ka4eCTBEHHBIX PEaKIUil Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/ad.

HeMeTtannbl 1 UX coeTUHEHUS

OO6mras xapaxrepucTuka TajgoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTETIEHH OKHCIICHHUS.
Ctpoenne u Qusuyeckue CBONWCTBA MPOCTBIX BELISCTB — raJlOreHOB. XMMUUYECKHE CBOWCTBA Ha IpPHMeEpe XJIopa
(B3auMoJeiicTBUE C MeETaUlaMH, HEMeTajulaMHM, lienodaMmu). XiopoBogopon. ComsiHas KHCIOTa, XUMHYECKHE
CBOICTBa, NOJY4YE€HHE, NPUMEHEHUE. J[elicTBUE XJopa M XJIOPOBOAOpPOJAa HAa OpPraHM3M 4eoBeKa. Baxneinmme
XJIOPUABI ¥ NXHAXOXKIECHUE B TIPHPOJIE.

OO6mras xapakrepucTuka 31eMeHTOB VIA-rpymmsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTETICHU
okucneHusa. CtpoeHne u (PU3MUECKHE CBOMCTBA IPOCTHIX BEIIECTB — KUCIOpOZa M CEpbl. AJIUIOTPONHBIE
MoAWU(HKAIUU KHCIOpoJa M cepbl. XHMHYECKHe CBOWCTBa cepbl. CepoBOAOPOA, CTpoeHHE, (H3UYSCKHE H
XUMHYECKHe CBOWCTBA. OKCHIBI Cephl KaK MPENCTAaBUTENH KHUCIOTHBIX OKCHIOB. CepHas KucioTa, Qu3MYecKkue u
XMMHYECKHe CBOWCTBa (0OOIIME Kak MpeACcTaBUTENs Kiacca KUCIOT M Crenuduyeckre). XUMHUYECKHE PEaKiiH,
JIeKaIfe B OCHOBE MPOMBIIUICHHOTO CIIoc00a MOMydeHus! cepHoi kucnotsl. [Ipumenenne cepHolt kucnotsl. Conu
CepHOW KHCIOTHI, Ka4eCTBEHHAs peakuus Ha Cynb(ar-moH. HaxokIeHwme cepsl W €€ COSNWHEHWH B TPHUpOIE.
XUMHYECKOE 3arpsI3HEHNE OKPYXKAIOLIEH Cpebl COSANHEHUSIMH Cepbl (KUCIOTHBIE OXKIIH, 3arpsi3HEHHE BO3AyXa U
BOIOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHUS.

OOmras xapakTepucTuka 31eMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIC CTEIICHH
OKHCIIEHHA. A30T, paclpocTpaHEHHE B INpupojae, (HU3NYecKHne W XHWMHYECKHe cBoWcTBa. KpyroBopor as3ora B
npupone. AMMHaK, ero Gpu3MUecKue W XMMHUYECKHE CBOMCTBA, MONydeHHEe W mpuMeHeHue. Colu aMMOHHMS, WX
(usHUecKre U XMMUYECKHe CBOMCTBa, IpuMeHeHne. KauecTBeHHast peakiysi HAMOHBI aMMOHHMS. A30THAas KHCIIOTA,
e¢ momydeHne, (U3MUECKHE M XUMHYECKHME CBOWcTBa (OOmME KakK MPEICTaBUTENs Kiacca KHUCIOT ¢
cneuduueckne). Mcnonb3oBaHnne HUTPATOB U CONEH aMMOHUS B KaUeCTBE MUHEPATIBHBIX YIOOpeHHH. XUMIUYECKoe
3arpsi3HEHUE OKPY)KAIOMIEH Cpelbl COeOUHEHMAMH a30Ta (KHCIOTHBIE JOXIHW, 3arps3HEHHE BO3/1yXa, MOYBBI H
BonoémoB). docdop, amnorponHsie Momupukammu (ochopa, GU3HUECKHE M XUMHYECKHE cBoicTBa. OKcup
¢docdopa (V) u dpochopHas kucnora, pu3mueckne 1 XUMIUECKIE CBOHCTBA, onydeHue. Mcmons3zoBarne pocdaron
B KQUECTBE MUHEPAJIbHBIX YJ00pPEHUI.



OOmas xapakreprcTHKa 35eMeHToB [VA-rpynmbel. OcoOeHHOCTH CTpOEHHS aTOMOB, XapaKTepHbIE CTENEHN
OKHCIIEHHS. YTJIepos, ajuIOTPOIHbIE MOAW(HKALMK, PACIPOCTPaHEHUE B TNPHpPOJE, (U3MYECKHE W XUMHUYECKHE
cBoiictBa. Ancopbrus. KpyroBopor yrieponma B mpupozae. Okcunusl yriaepopa, uX (u3ndeckre M XHUMHUYECKHE
CBOWCTBA, JICWCTBHE HA JKMBBIE OPTaHU3MBI, TOTy4EHHE W IPUMEHEHHE. DKOJIOTHIECKHe NPOOJIEMBl, CBSI3aHHBIE C
okcunoM yriaepona (1V), rumoresa rinodaisHOro MOTEINICHUS KIIMMaTa, TAPHUKOBBIH 3G (EKT. YToNbHas KUCIO0Ta U
e€ conu, uX (pU3NUEcKre U XUMHYECKNE CBONCTBA, TIOy4eHHE U IPUMEHEHHE.

KavectBennass peakuust Ha KapOoHar-woHBL. lcmosnp3oBanue KapOOHaToB B OBITY, MEIUIUHE,
IIPOMBIIIJIEHHOCTHU U CEIbCKOM XO35HCTBE.

[lepBoHauanpHble MOHSATHS OO0 OPraHMYECKHX BEIIECTBaX KaK O COCAMHEHUSX yriiepona (MeTaH, JTaH,
STWIICH, AalETWIEH, 3TaHOJ], IJMIEPUH, YKCYCHas KHCiIoTa). IIpupopHble HMCTOYHUKH YIJIEBOAOPOLOB (Yroib,
MIPUPOIHBINA a3, HePTh), MPOAYKTHI UX MepepaboTku (OSH3MH), X poiib B OBITY M MpoMBIIUIeHHOCTH. [loHsTHE O
OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OENKax, YrJIeBOAaxX — M MX POJM B XXHM3HU 4eJoBeka. MarepuaibHOe
€IMHCTBO OPraHMYECKUX U HEOPTaHUUECKUX COCTUHEHUI.

Kpemnwid, ero ¢usnueckne M XUMHYECKUE CBOWCTBA, MONydeHHE U npuMeHeHue. CoeMHEeHNs] KpeMHHS B
npupone. Odume npencrasineHuss 06 okcuae kpemuus (IV) u kpemHueBoit kucnore. CHIMKATHI, UX UCIIONB30BaHNE
B OBITY, B NMPOMBINIICHHOCTH. BaxkHeillne cTpouTellbHble MaTepualibl: KepaMHKa,

CTEKJIO, IIEMEHT, OeToH, jxene300eToH. [IpobsieMbl 0E30IAaCHOTO KCIONB30BAHUS CTPOUTEIIBHBIX MATEPHAJIOB B
TOBCETHEBHOM JKU3HH.

Xumuueckuii IKCcnepumenm:

U3ydeHue 00pa3lloB HEOPraHWYECKHX BEIECTB, CBOWCTB COJISTHOM KHCIIOTHI, MPOBEJEHHWE KayeCTBEHHBIX
peakuuii Ha XJIOPHUA-MOHBI W HAONIOJICHWE MPHU3HAKOB MX MPOTEKAaHWsl, OMBITHL, OTpakaroupe (Quinueckue u
XUMUYECKHE CBOMCTBA TaJIOT€HOB U UX COSAMHEHM (BO3MOXKHO MCIIOIb30BaHHE BHIEOMATEPHATIOB), O3HAKOMIICHHE
¢ obOpasuamMu XJIOpUAOB (TaJIOTCHUIOB), O3HAKOMJICHHE C 00pa3laMu cepbl M e COCAMHEHHSIMH (BO3MOXKHO
UCIIOJb30BAaHWE  BUJIEOMATEpPHANIOB), HAONIOJEHWE TMpolecca OOyIIMBaHMs — caxapa Iofl  JielCTBHEM
KOHIICHTPUPOBAHHOM CEpHOW KHUCJOTBI, H3Y4eHHWE XHMHYECKHX CBOWCTB pa30aBJICHHOH CEpHON KHCIIOTHI,
MPOBEICHUE KAYECTBEHHOM peakiMu Ha cynb(aT- MOH M HAOJIO/IeHHE TIpH3HaKa e€ MPOTEeKaHUsl, 03HAKOMIICHUE C
¢du3nueckuMu cBoiicTBaMu azora, (ochopa M MX COeAMHEHWI (BO3MOXKHO HCIIOIB30BAHUE BHICOMATEPHAIIOB),
obpasuamu a30THBIX U (pocOpHBIX yIOOpEHUid, MomydeHue, coOMpaHHe, paclio3HaBaHWE U HM3Y4EHHUE CBOWCTB
amMMuaka, MpOBEACHHE KauyeCTBEHHBIX peakiuii Ha WMOH aMMoHHA U (ochaT-HOH M U3y4YEHUE MPU3HAKOB HX
MIPOTEKAHUS, B3aUMOACHCTBHE KOHLEHTPHUPOBAHHON Aa30THOM KHCIOTHI C MeIbi0 (BO3MOXKHO HCIIONIB30BaHHUE
BHIEOMATEPUAIIOB), U3ydEHUE MOJIEIEH KPUCTAUIMYECKUX PEIIETOK anMmasa, rpadura, dysiepena, 03HaKOMIICHHE C
MIPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIECTB AKTHBUPOBAHHBIM YIIIEM HUYCTPOWCTBOM IPOTHBOras3a, MoJydeHue,
coOHMpaHue, pacro3HaBaHUE W HW3YUYCHUE CBOICTB YIIEKHCIOro ra3a, MPOBEICHHWE KAYECTBEHHBIX PpEaKIWil Ha
KapOOHAT W CHJIMKAT-WOHBI M HM3Yy4eHHE MPH3HAKOB MX MPOTEKAHHs, O3HAKOMJICHHE C HPOAYKIMEH CHUIMKATHOM
MIPOMBIIIJICHHOCTH, pelIeHHe SKCIEPUMEHTANbHBIX 3aa4 10 TeMe «BaskHeline HeMeTaulbl i UX COSTUHEHUSD).

MeTaaJibl M MX COeTUHEHUS

OOmast xapakTepUCTHKAa XHMHUYECKHX JJEMEHTOB — METaJUIOB Ha OCHOBAHMM HX TIOJIOKEHHUS B
[lepruomuueckoii cucreme xumuueckux anementoB J[. M. MenneneeBa u crpoeruss atoMoB. CTpoeHHE METalIOB.
Meramindeckasi CBA3b M METaJIMUecKas KpHCTAJUIMYecKas pPemIéTka. OJEKTPOXUMHUYECKUN s HaNpsDKEHHUH
MeTaiioB. Pu3nMvecKue W XUMHUUYECKHe CBOHCTBa MeTairioB. OOmme crmocoOsl momydeHnss MeramioB. [loHsaTHe o
KOPpPO3WH METAIJIOB, OCHOBHBIE CIIOCOOBI 3alWTHI MX OT Koppo3md. CImiaBel (CTalb, YYr'yH, IOPATIOMHHUI,
OpoH3a) U UX MMPUMEHEHHUE B OBITY M IPOMBIIUICHHOCTH.

Illenouynsie MeTasl: nosnoxkeHue B Ilepuonnueckoin cucteme xumudeckux aneMeHToB . 1. Menneneesa,
CTpOCHHE WX aTOMOB, HaXOXJeHHe B mpupoae. Om3myeckne m XUMHUYECKHE CBOWCTBa (HAa NpUMepe HATPHA H
kamust). OKcHuOpl U THOPOKCUABI HATpHA U Kanus. [I[puMeneHne meaouHbIX MEeTaUIOB ¥ HX COSIUHEHUI.

IllenoyHo3eMeNnbHBIE METAJIIBI MAarHUM M KaJbLMi: nonoxkeHue B Ilepuoanueckoil cucreMe XUMHYECKHX
snementoB [[. M. MeHaeneeBa, CTpoeHHE HMX aTOMOB, HaxoxaAeHUE B mnpupone. DU3MUECKHE U XUMHUYECKHE
CBOWCTBA MarHUs M Kanplus. BakHeimue coeawmHEHUs KalbIs (OKCHZ, THAPOKCHUI, conr). JKECTKOCTh BOIBI U
Croco0BI €€ yCTpaHEeHHSI.

AmromuHni: monoxernne B [lepromudeckoil cucreme xummdecknx 3nemenToB 1. Y. MenneneeBa, cTpoeHue
aToMa, HaXOXICHUE B npupose. Ou3mdeckie 1 XUMAYECKIE CBONCTBA allfOMUHIS. AM(OTEpPHBIE CBOHCTBA OKCHIA
Y TUAPOKCHIA aTFOMUHHS.

Kenezo: nonoxenue B Ilepuoanueckoil cucreme xumuueckux siemeHtoB . WM. MenneneeBa, cTtpoeHue
aToMa, HaxOXAeHHe B mpupoje. Dm3mdueckne W XUMHUYECKUE CBOUCTBA kene3a. OKCHIBI, THAPOKCHUABI U COIH
xenesa (1) u xxenesa(lll), ux cocras, cBOMCTBa 1 TIONyUYEHHE.



Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMH METAaJUIOB U CIUIABOB, MX (PM3UYECKUMHU CBOWCTBAMH, U3yYCHUE PE3YJIbTATOB
KOPpPO3UH METAJUIOB (BO3MOXKHO HCIIONB30BaHHE BHICOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBHS OKCHIA
KaJbIHA ¥ HATPUS C BOJOH (BO3MOKHO MCIIOJIb30BAHUE BHACOMATEPHANIOB), HCCICIOBAHIE CBOMCTB HKECTKOM BOBL,
mpolecca TOPEHHUsl Jkele3a B KUCIopone (BO3MOXKHO HCIIONB30BaHHE BUICOMATEPHAJIOB), MPU3HAKOB MPOTEKAHHSI
Ka4eCTBCHHBIX PEaKIMil HA WOHBI: MarHHs, KajdbLlUs, aJIOMHHHS, IMHKA, jKele3a

(||) n xenesza (III), mequ (II), HaOmozeHHe M omHcaHWE MPOILECCOB OKpPAIIMBAHMS IUIAMEHM MOHAMH HATpPHS,
Kaqusi W Kanblus (BO3MOXKHO WCIIONb30BAaHWE BHIEOMATEpPHAJIOB), HCCIeJOBaHHE aM(OTEPHBIX CBOMCTB
THJPOKCHIA ATIOMUHUSY THAPOKCHIA IMHKA, PEHICHHE IKCIIEPUMEHTAIBHBIX 33/1a4 1o TeMe «Baxnelmmemerauist
U MX COSTUHEHUS».

XuMUS ¥ OKpY KaloLas cpeaa

BemectBa u Martepuansl B TOBCEJHEBHOH JKM3HH ueloBeka. be3omacHoe HCIONb30BaHHE BELIECTB U
XMUMHUYECKUX peakiuii B ObITy. [lepBasi moMomib Npu XUMHYECKHX O’KOr'aX U OTPaBJICHUSX.

XuMHUecKoe 3arps3HeHHe OKpYXKaroue cpespl (peaeabHast JoMyCTUMasi KOHIIEHTPAIUs BEIIeCTB, Janee —
[NAK). Ponb XMMuM B peIIEHUH SKOJIOTUYECKHUX TIPOOIIEM.

Xumuueckuii Ikcnepumenm:

U3y4eHue 00pa3loB MaTEpHAJIOB (CTEKIIO, CIUIaBbl METAILIOB, TTOJIMMEPHBIE MaTEpUAIIBI).

Mescnpeomemmnuie ceasu

Peanuzanuss MEKNpEIMETHBIX CBsI3ed NpU M3YYEHMHM XUMHU B 9 Kilacce OCYHIECTBISETCS 4epes
HCIIOJIB30BAHUEC KakK O6H1HX €CTECTBEHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHﬂTHﬁ, SABJIAIOIINXCS CHUCTEMHBIMU OJI1
OTJENBHBIX NIPEIMETOB €CTECTBEHHO--HAYUYHOTO ITHKIIA.

OOmme ecTecTBEHHO-HAYYHbIE TOHSTHS: HAy4dyHbIH (HakT, TUMOTE3a, 3aKOH, TEOpPHs, AaHalIW3, CHHTE3,
Ki1accuuKanms, MEepUOJUIHOCTh, HAOIONEHNE, HKCIIEPUMEHT, MOJCIMPOBAHHE, M3MEPEHHE, MOJIeNb, SBJIICHUE,
NapHHUKOBBIH AP (EKT, TEXHONOTUsI, MATEPHAIIBI.

®usuka: MaTtepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHMJ, H30TOIbI, PAIAUOAKTUBHOCTD,
MOJIEKYJIa, 3JIEKTPUIECKUH 3aps], MPOBOJHUKH, HONYIPOBOJHUKH, JUIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO,
00BEM, arperaTHoOe COCTOSHUE BELIECTBA, Ia3, PACTBOP, PACTBOPHUMOCTb, KpUCTAJUIMYECKas PeIléTka, CIUIaBbI,
¢u3nYecKre BETMYUHBI, €IMHULBI U3MEPEHHUs], KOCMHUYECKOE IIPOCTPAHCTBO, MIaHeThl, 38E37b1, CoHIIE.

Buonorus: ¢orocuntes, npixaHue, Ouocdepa, HKOCHCTEMa, MUHEPAIbHBIE yOOOPEHMS, MHKPOIIEMEHTH,
MaKpO3JIEMEHTBI, INTATEIIbHbIEC BEIIECTBA.

I'eorpadus: atmocgepa, runpocdepa, MUHEpalbl, TOPHbIC NOPOABL, MOJE3HbIE HCKONAeMBbIe, TOILUIMBO, BOAHBIE
pecypesl.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOT'PAMMBI no
XUMHWHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

JIndHOCTHBIE PE3yJbTaThl OCBOSHHUS MPOrpaMMBI OCHOBHOTO OOLIEro OOpa3oBaHMS AOCTHTAIOTCS B XO.E
0o0yd4eHHs] XUMHH B €AWHCTBE y4eOHOH M BOCIUTATENHHOH AEATENFHOCTH B COOTBETCTBHU C TpPaIHLIHOHHBIMH
POCCHICKMMH COLIMOKYJIBTYPHBIMH H TyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMH, NIPUHATHIMU B OOIIECTBE NPaBHIAMH
U HOPMaMH TOBEJEHMS M CHOCOOCTBYIOT TIIpoLeCCaM CaMOIO3HAHMS, CaMOpPA3BUTHS W COLMAIM3ALUU
00yJaIOMIAXCA.

JIn9dHOCTHBIE pPe3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATBHCS — CHCTEMOI
TIO3UTUBHBIX [IEHHOCTHBIX OPHEHTALNI U PacIINPEHHE OIbITa eATeIEHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1) NATPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HAaCIEIHIO,
TIOHMMAaHUs 3HaYeHHSI XUMHYECKOH HayKU B J)KU3HH COBPEMEHHOTO OOLIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM
nHpOpMalUel 0 NepeloBhIX JOCTIKEHHAX H OTKPHITUSX MHPOBOW M OT€UECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa M OOIIECTBA;

2) IrpaKaIaHCKOro BOCIUTAHUA:

NpEeACTAaBJICHUA O COHUAJIIBHBIX HOPMax HW MpaBWiIaX MEKINIYHOCTHBIX OTHOIIICHHHN B KOJIJICKTHBE,
KOMMyHPIKaTPIBHOﬁ KOMIICTCHTHOCTH B 06IIICCTB6HHO HOH63HOI\/‘I, y‘IC6HO-HCCH€Z{OBaTeHLCKOI>’I, TBOp‘ICCKOﬁ n
Apyrux BHAaX JACATCIBHOCTH, TOTOBHOCTH K pa3H006pa3H0171 COBMECTHOM ACATCIbHOCTH IIPU  BBIIIOJHCHUHN
yT{G6HBIX, MO3HABATCIIBHBIX 3a4a4, BBINIOJHCHUN XHUMHWYCCKUX IKCIICPUMEHTOB, CO3J1aHUN y‘le6HLIX IIPOCKTOB,
CTPCMJICHUSI K B3dUMOIIOHMMAHUIO U B3aMMOIIOMOLIX B IIpomecce 3TOH y‘Ie6HOI71 ACATCIBbHOCTH, T'OTOBHOCTH
OLCHUBATH cBOE MOBCACHUC U MOCTYIIKU CBOUX TOBapI/IIIIGfI C MO3ULIMHU HPAaBCTBCHHBIX U IPABOBLIX HOPM C y‘IéTOM
OCO3HAHUA HOCJ'IG,ZICTBPIFI TOCTYIIKOB;



3) LEHHOCTH HAYYHOI0 MO3HAHMS:

MHPOBO33PEHUECKUE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOHM pEaKklUu, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HaYKU U COCTABIISIIOIIKME OCHOBY JJisi TOHUMAaHHUS CYIIHOCTH HaY4YHOH KapTHHBI
MUpa, TPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aUMOCBSI3SX YEIIOBEKA C MPUPOTHON
Cpelioi, 0 posid XMMHUH B IO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

[TO3HABATEIBHBIC MOTHBEI, HAIPABJICHHBIC HA IMOJYyYCHHE HOBBIX 3HAHUM 10 XWMUH, HEOOXOIUMBIC IS
00BsICHEHUS HaOIIOIaEMBIX TIPOIICCCOB U SABJICHUH, IO3HABATEIHHOM, HHQOPMAIIMOHHON M YUTATEIBCKON KYIBTYPHI,
B TOM 4YHCJIC HABBIKOB CaMOCTOSTEIBHOH pabOTBl C YUeOHBIMH TEKCTaMH, CIPABOYHOH JIMTEPATypOH,
JIOCTYITHBIMU TEXHUYICCKUMU CPEICTBAMHU HH()OPMAIIMOHHBIX TEXHOJIOTUM;

HWHTEpeC K OOYYCHHUIO W MO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa30BaHHUIO,
MIPOCKTHOM M HCCIIENOBATEIBCKON JEATEIFHOCTH, K OCO3HAHHOMY BBIOOPY HANPABJICHHOCTH U YPOBHSI OOYUCHHS B
JTaJTbHEHIIIEM ;

4) (opMupoBaHus KyJbTYpHI 310POBbS:

OCO3HAHHE LIEHHOCTH JKM3HM, OTBETCTBEHHOTO OTHOIICHMS K CBOEMY 3/J0POBBIO, YCTAHOBKM Ha 370pOBBIN
00pa3 JKM3HH, OCO3HAHME MOCIIEACTBUN W HENPHUITHE BPEAHBIX MPHUBBIYEK (YIOTPEOIEHUS! aJIKOros, HApKOTHKOB,
KypeHusi), HeoOXOUMOCTH COOJIOZICHUs MPaBUII OE30MACHOCTH MPH OOpAIEHUH CXMUMHYECKHMH BEIIECTBAMH B
OBITY M pEeaIbHOM JKU3HH;

5) TPYAOBOr0 BOCIIUTAHMSI:

UHTEpEC K IMPAaKTUYECKOMY M3YUEHHIO Mpodecchid M TpyAa Ppa3IMdHOrO poja, YBaKEHHE K TPyAy H
pe3ynbTataM TpPYIAOBOW JEATENbHOCTH, B TOM 4YKCJIE€ Ha OCHOBE NMPUMEHEHHWsS! MPEAMETHBIX 3HAHUH MO XUMUH,
OCO3HaHHBIH BBIOOP MHIUBHYAILHON TPAEKTOPUHU MPOAOIDKEHHsI 00pa30BaHus ¢ yIETOM JIMYHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XUMHH, OOILIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrenHol nmpodeccoHanbHON AesTeIbHOCTH
Y pa3BUTHUsI HEOOXOIMMBIX YMEHHUH, TOTOBHOCTh a/IalITUPOBATHCS B IPOECCHOHAIBHON Cpee;

6) IKOJIOrHYECKOr0 BOCIIUTAHMSA:

9KOJIOTMYECKH I1eJ1ecO00pa3HOe OTHOIIEGHHWE K MPUPOAE KaK HCTOYHHMKY JXM3HM Ha 3emie, OCHOBE e
CYIIECTBOBAaHNA, MOHMMaHUE LIEHHOCTH 3[0POBOrO M Oe30macHoro obpasa >KW3HH, OTBETCTBEHHOE OTHOLICHHE K
COOCTBEHHOMY (PU3NYECKOMY M MCUXHYECKOMY 30POBbI0, OCO3HAHHE LIEHHOCTH COOJIOICHUS TPaBmil O€30I1aCHOr0
MOBEJCHUS IIPH PaboTe C BEIIECTBAMH, a TAKXKE B CHTYALIHAX, YTPOXKAIOIINX 30POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH NPUMEHATH 3HAHMS, MOJTydaeMble IIPU M3YYCHUH XMMHHM, A PeIeHHs 3ahad, CBS3aHHBIX C
OKpYXalolled MPUPOIHON CPEeOil, /s TOBBIIICHNST YPOBHS JKOJIOTHYECKOH KYJIbTYpBI, OCO3HAHUSI TJI00aTBHOIO
XapakTepa HKOJOTMYECKHX NpoOJieM M MyTeld MX peIIeHUs MOCPEICTBOM METOLOB XHMHH, 3KOJIOTHYECKOIro
MBIIUICHHUS, YMEHHS PyKOBOJCTBOBATHCS MM B IT03HABATENBbHOH, KOMMYHHUKATHBHON U COLMATIBHOM IIPaKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pPE3yIbTaTOB BBLICIIOT 3HAYUMBIC AT (OPMHPOBAHHS MHPOBO33PCHUS
oOuIeHayYHbIe TIOHATHSA (3aKOH, TeOpHs, NPHHIMIL, TUIOTe3a, (HakT, cUcTeMa, IPOIece, SKCIIEPUMEHT M IpYyroe.),
KOTOpBIE MCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX IpeAMeTax M MO3BOJIAIOT HaOCHOBE 3HAHHMH W3 DTHUX
npeaMeToB (popMHUPOBATH MPENCTaBICHHE O LETOCTHON

HAyYHOH KapTWHE MHpa, W yHUBEpCAJbHBIE YydeOHbIEe MAeHCTBHSA (IIO3HABATENbHBIE, KOMMYHHKATHBHEIE,
PEeTYIASTHBHEIE), KOTOpBIE OOecreunBaroT (POpMHUPOBAaHHE TOTOBHOCTH K CAMOCTOSTEIFHOMY IUIAHHPOBAHUIO U
OCYILECTBIICHUIO YI€OHONWAEATEIIEHOCTH.

Ilo3HaBaTebHBIE YHUBePCAJIbHbIE YUeOHbIe eiicTBHsiba3zoBble Joruueckne

nelcTBUA:

YMEHHUS HCIIONB30BATh MPHUEMBI JIOTMYECKOTO MBIIUICHHAS NpPHU OCBOCHHMHM 3HAHWU: PACKPHIBATh CMBICIT
XUMHWYECKUX MMOHATUHN (BBIACTATH UX XapaKTepHBIC MPU3HAKH, YCTAHABIIMBATH B3AMMOCBSI3b C JPYTUMH MOHATHSIMH),
WCTIONB30BaTh TOHATHS ISl OOBSCHEHUS OTHENBHBIX (DAKTOB M SIBICHUH, BHIOMPATh OCHOBAHWS W KPUTEPUH IS
KIaccu(UKAINN XAMHUYIECKUX BEMIECTB U XUMHUYECKUX PEAKINi, YCTAaHABIMBATH NMPHYUHHO-CICCTBCHHBIC CBSI3H
MEXIy OOBEKTaMH HM3y4CHHS, CTPOUTH JIOTUUECKHE PACCYKICHUS (MHAYKTHBHBIC, ACAYKTUBHBIC, TI0 AHAIIOTHH),
JIelaTh BBIBOIBI M 3aKIIFOUCHUS,

YMEHHE MPUMEHATHh B IpoIecce MO3HAHUS MOHATHS (TPEIMETHBIE M METalpeMETHBIC), CHMBOINICCKIE
(3HaKOBHIE) MOJENH, WCIOJB3YEMbIe B XUMHH, NIPEOOPA30BBIBATH IIMPOKO MpPHUMEHSEMBIE B XHMHUH MOICTHHEBIE
TIPEICTAaBIICHNS — XUMHUYECKHHA 3HAK (CHMBOII 3JIEMEHTA), XUMUYecKas (opMyra 1 YpaBHCHHE XUMAIECKOH PEaKIiu
— TpH pelleHWH YJ9eOHO-TIO3HABATENBHBIX 3a7ad, C Y46TOM 3THX MOJACIBHBIX MPEICTABICHUHA BBIBIATE H
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA N3YU4AEeMBIX OOBEKTOB — XMMHUYCCKHAX BEIISCTB W XMMHUYCCKUAX PEaKITHiA,
BBISBJIATH OOIIME 3aKOHOMEPHOCTH, MPHYMHHO-CICCTBEHHBIC CBSI3U W IIPOTUBOPEYXS B M3YY4aeMBIX IpOIeccax H
SIBIICHUSIX.



ba3oBble uccienoBarenbckue 1eCTBUS:

YMEHHUE HCIOIB30BATh TIOCTABIICHHBIC BOMPOCHI B KAYECTBE MHCTPYMCHTA MO3HAHHS, a TAKXKEC B KAa4YeCTBE
OCHOBBI JIIST (JOPMHUPOBAHUS THIIOTE3BI TI0 TPOBEPKE MPABUIIEHOCTH BBRICKA3bIBAEMEIX CYXKICHUMH;

proOpeTEeHNE OMbITa MO IUIAHWPOBAHWIO, OPTaHHW3alMd W TPOBCICHHUIO YYCHHWICCKHX JKCICPHUMEHTOB,
yMeHHE HAOJIOMaTh 3a XOIOM IIPOIECcca, CaMOCTOSATENFHO MPOTHO3HPOBATH €ro pe3yibTar, (OpMYITHPOBAThH
0000IICHUS U BBIBOJBI 10 PE3yJIbTaTaM MPOBEACHHOIO OIBITA, MCCICIOBAHUS, COCTABIATh OTYET O MPOJCITAHHOM
pabore.

Pabora ¢ undopmaumeii:

YMCHUE BBIOMpATh, AHAIM3UPOBATH M HHTCPIPETHPOBATH WH(POPMAIIUIO DPA3IUYHBIX BHIOB H (HopM
MPEJCTABIICHHS, MOJTYyYaeMyI0 U3 pPa3HBIX HMCTOYHUKOB (HAYYHO-TIONMYJIAPHAS JIUTEpaTypa XHUMHUCCKOTO
COJlepXKaHUs, CIpPaBOYHBIE IMOCOOWs, pecypchl HHTepHETa), KPHUTHUCCKH OICHHBATH IPOTHBOPCUYUBYIO H
HEIOCTOBEPHYIO HH(POPMAIIUIO;

yMEHHE NPUMEHSITh pa3IMYHble METOJbl M 3alpochl NpW TOMCKE W 0TOOpe HHpOpManuu u
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOAMMBIX JIJIsl BHITIOJIHEHUS! Y4EOHBIX M TI03HABATENBHBIX 334 OMNpeneIEHHOrO
TUNA, TNPHOOPETEeHHE ONbITa B O00JaCTH WCIONB30BaHUs HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
OBJIAJIEHNE KYJIBTYpPOHl aKTUBHOTO HWCIIONB30BaHMS Pa3JIMUHBIX MOMCKOBBIX CHCTEM, CAMOCTOSTENBHO BBIOMpATh
ONTHUMAJBHYIO (POPMY MpEACTaBICHUS HHPOPMAIK U WUTIOCTPUPOBATh PElIaeMbIe 3a/ladll HECIOKHBIMH CXEMaMH,
JMarpaMMaMi,ApYTUMH GopMaMu rpavKi ¥ UX KOMOWHALIUSIMU;

yYMEHHE HCIIONb30BaTh W aHAIM3MPOBATh B Ipollecce Y4eOHOH W HCCIEOBATENbCKOW IesTeTbHOCTH
UH(OPMALIMIO O BJIMSHUW TPOMBIIIIEHHOCTH, CEIbCKOrO XO3SHCTBA M TPAHCIIOPTA Ha COCTOSHUE OKpYKarolieh
IIPUPOJHON Cpenbl.

KoMMyHuKaTUBHBIE YHUBEPCAJIbHbIE y4eOHbIe IeHCTBHSA:

YMEHHUs 3a/laBaTh BOIPOCHI (B XoAe Auajora W (WIM) AUCKYCCHM) IO CYILECTBY OOCYXIaeMOil TEeMHI,
(GhopMyITHPOBATH CBOM MPEIIOKEHUS OTHOCUTEIBHO BBIMOIHEHHUS TPEI0KCHHON 3a1a4H;

YMEHUS MNPEACTABJIATE IMMOJYUCHHBIC PE3YIbTAaThI IMO3HaBaTEIbHOMN ACATEIIBHOCTHU B YCTHBIX W IMMCbMEHHBIX
TEKCTax; AeNaTh NPE3CHTALMI0 PEe3y/IbTaTOB BBIIOJIHEHUS XUMHYECKOI'O SKCIEepUMEHTa (J1abopaTOpHOIO OIbITa,
11a00paTOPHOHN PabOTHI IO HCCIEAOBAHHMIO CBOHCTB BEIIECTB, y4eOHOI0 IPOCKTA);

yMEHHUs y4eOHOT0 COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABaTEIbHON U MCCIIEI0BATENBCKON
JeATEIILHOCTH IIPU PEIICHUN BO3HUKAIOLIMX MIPOOJIEM Ha OCHOBE yd4ETa OOIIMX MHTEPECOB U COITIACOBAHUS MO3ULIU I
(oOcyxxneHus, oOMEH MHEHHMSAMH, «MO3TOBBIE INTYPMbD», KOOPAMHAIMSA COBMECTHBIX INEHCTBHH, OHpelereHue
KPUTEPHEB I10 OIIEHKE Ka4eCTBA BBIMOJHEHHON pabOoTHI U APyTHE).

PerysisiTUBHBbIC YHHBepCATbHbIEC y4eOHbIE JeHCTBHA:

YMEHHE CaMOCTOSTEIBHO ONPENENSATh LEMH ESITEIbHOCTH, INIAHUPOBATh, OCYIIECTBIISATh, KOHTPOIMPOBATh U
IpY HEOOXOAUMOCTH KOPPEKTHPOBAThH CBOIO AESATENLHOCTD, BEIOMPATh Hanbonee 3(h(eKTUBHBIE CIIOCOOBI PEIICHUS
y4eOHBIX M [O3HABATEIbHBIX 3a/iad, CAMOCTOATENBHO COCTABIATH HIIM KOPPEKTUPOBATh NMPENIOKEHHBIH alrOpUTM
JICUCTBUI TIPU BBIMIOJIHEHUHU 3aJIaHUM C y4ETOMIIONYYCHUS] HOBBIX 3HAHWI 00 M3y4aeMbIX 00bEKTaX — BEIECTBAX U
peaKLusIX, OLIEHWBAaTh COOTBETCTBHE IIONYIEHHOIO pe3yibTaTa 3asBICHHOM IEMH, yYMEHUE HCIONb30BaTh U
aHaJIM3UPOBATh KOHTEKCTHI, Ipe/IaraeMble B YCIOBHH 33aHU.

INPEAMETHBIE PE3YJIbTATbBI

B cocTaBe mpeaMeTHBIX pe3yabTaTOB II0 OCBOCHHIO O0SI3aTENIFHOTO CONEP)KAaHMS, YCTAHOBICHHOTO JaHHOU
¢benepansHOil pabodeil MPOrpaMMOM, BBINEISIOT: OCBOCHHBbIE OOYYAIOIIMMUCS Hay4HblEe 3HAHHS, YMCEHHUS U
crocoOBl NeiicTBUH, crenupuaecKkue s MPEeAMETHOW 00acTu «XWMHS», BUABI ACATEIBHOCTH I10 MOTYYEHUIO
HOBOTO 3HaHMUS, €70 HHTEPIIPETALNH, IPE0OPa30BaHUIO ¥ IPUMEHEHHUIO B PA3IIMYHbBIX YIEOHBIX U HOBBIX CUTYalUsX.

K xkoHmy oOyuenuns B 8 kiacce mpenMeTHbIE pe3yinbTaThl Ha 0a30BOM YPOBHE MOIDKHBI OTpa)kaTh
c¢(hOPMHUPOBAHHOCTE Y O0YJAIOIIUXCS YMEHUIL:

®  PacKpHIBATh CMBICT OCHOBHBIX XMMUYECKHX MOHATHI: aTOM, MOJIEKY/a, XHMUYECKHH 3JIEMEHT, POCTOE

BEIIIECTBO, CIIOHOE BEIIECTBO, CMECh (OJHOPOJIHAS M HEOAHOPOAHAS), BAJICHTHOCTb, OTHOCHTEIbHAS
aTOMHAas M MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEHIECTBA, MOJb, MOJSIPHAs Macca, MaccoBasl IO
XMMHYECKOTO 3JEMEHTa B COCAWHEHWH, MOJISIPHBIH OOBEM, OKCHA, KHCIOTa, OCHOBAaHHE, COJIb,
JIEKTPOOTPUIIATEIEHOCTD, CTENCHb OKHCICHUS, XHMHYECKas pEaKIus, KIACCH(PHKALMS pPEeaKmui:
pEaKIMKM COEOVHEHMS, DPEAKIMH DPA3JOKEHWSA, PEAKIMH 3aMEIICHHs, pPEakIuu OOMEHa, 3K30- H
SHIOTEPMHUYECKHE PEaKIUH, TEIUIOBOW >PQEKT peakiuu, sSApo aToMma, SIIEKTPOHHBIA CIIOH aToMa,
aToOMHasi opOWTaNb, paguyc aToMa, XUMHYECKasl CBS3b, IOJSIPHAS M HEMOJSpHAs KOBAJICHTHAs CBSI3b,
WOHHAs CBS3b, MOH, KATHOH, aHUOH, PAaCTBOP, MaccoBast J0JIs BElIecTBa (MPOIEHTHAS KOHLEHTPALS) B
pacTBope;

®  MJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHUM M HPHUMEHATH 3TH MHOHATHSA IPH

OIMCAaHNH BEIIECTB M MX MPEBPAIICHNH;



HCIIONIb30BaTh XMMHUUECKYIO CHMBOJIMKY JUISI COCTaBJICHHSI (JOPMYIT BEIIECTB M YPaBHEHUIH XMUMUYECKHUX
peaxIuii;

ONPE/ENATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHHUSX, CTENEHb OKHCICHHS
9JIEMEHTOB B OWHApHBIX COCIOMHEHMSX, IPUHA/UICKHOCTh BEHIECTB K ONpeAeTIEHHOMY Kiaccy
COeIMHEHUH 1Mo (opMynaM, BWI XHUMHYECKOH CBs3M (KOBaJIeHTHAas W WOHHAS) B HEOPraHHMYECKHX
COETMHEHUSIX;

packpeiBaTh cMmbici Ilepuonuueckoro 3akona JI. M. MeHnzgeneeBa: JIeMOHCTpUPOBATh IMOHUMAaHUE
TIEpUOINIECKON 3aBUCUMOCTH CBOWCTB XMMHYECKMX 3JIEMEHTOB OT WX MojokeHHs B [lepmopmueckoit
CHCTEME, 3aKOHOB COXpPAHEHHMsS MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-- MOJIEKYJISIPHOT'O
yueHwUsl, 3aKoHa ABOrajpo;

OIMCHIBATh M XapaKTepu3oBaTh Tadan4Hyo (opmy [leprnommyeckoi cucreMbl XUMHYECKHX 3JIEMEHTOB:
pa3nuyaTh NOHATHS «TJIaBHas moArpynmna (A-rpynma)» u «nodounas noarpynmna (b-rpymma)y, Mansie u
OoITbILIME TIEPUOIBI, COOTHOCUTH 0003Ha4YEHUsI, KOTOpble UMEI0TCsl B Tabnune «Ilepuonuueckas cucrema
XUMHUYECKHX dneMeHToB J{. 1. MeHneneeBa» ¢ 4MCIOBBIMU XapaKTEPHCTHKaMU CTPOCHHSI aTOMOB

XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi sapa, OOIlee YMCIIO 3JIEKTPOHOB M paclpeneleHne MX I0
3JIEKTPOHHBIM CIIOSIM);

KI1acCU(UIIMPOBATh XMMHUECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIeCTBA, XMMHUECKHE peakuuu (I10
YHCITY U COCTaBY y4acCTBYIOIINX B PEaKIMHBEIIECTB, 110 TEILIOBOMY YD EKTY);

XapaKTepu30oBaTh (OMHUCHIBATh) OOIIHE XMMHYECKAE CBOMCTBAa BEIIGCTB PA3JHUYHBIX KJIAcCOB,
MOATBEpXKAAasA ONUCAHHUE TIPUMEpAMU MOJICKYIISIPHBIX ypaBHCHI/Iﬁ COOTBETCTBYIOIINX XHUMHYCCKUX
peaxuuii;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KadeCTBEHHOTO COCTaBa, BO3MOXHOCTHU
MPOTCKaHUA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX]

BBIUUCIIATH OTHOCHUTENIBHYIO MOJICKYISPHYIO M MOJSIPHYIO  MacChl BEIECTB, MAacCOBYIO JIOJIO
XMMHYECKOT0 3JIeMEeHTa MO0 (GopMylie COSIMHEHHUS, MacCOBYIO JIOJII0 BEIECTBA B PACTBOpE, POBOAUTH
Ppacy€Thl IO ypPaBHEHUIO XMMUYECKON PEaKLMH;

NPUMEHITh OCHOBHBIE OIEPAllMM MBICIUTEIBHON JEATEIbHOCTH — aHAM3 M CHHTE3, CpPaBHEHHE,
000011[eHIe, CHCTEeMAaTH3aIMIO0, KIaCcCU(UKALUIO, BBIABICHHE NPUYMHHO--CICACTBEHHBIX CBA3EH — A
U3y4EHHUs] CBOMCTB BEILECTB M XHUMHMYECKHX PEaKLUIl, €CTECTBEHHO-HAy4YHbIE METOAbI IO3HAHUS —
HaOJIoIeHNe, U3MepeHHe, MOACIUPOBAHHUE, SKCIIEPUMEHT (PEaJIbHbII M MBICTICHHBIH);

CIIeJIOBaTh IPaBWJIaM IOJIB30BaHUS XMMHUYECKOH MOCYIOH M 1a00paTOpHBIM 00OpYJOBaHUEM, a TaKKe
NpaBHIaM OOpaILEeHHs C BEIECTBAMH B COOTBETCTBHUH ¢ HHCTPYKLIMAMH I10 BBINOIHEHUIO J1a00paTOPHBIX
XUMHYECKHUX OIBITOB IO TONTYYEHHIO W COOMPAaHUIO ra3000pa3HBIX BEIIECTB (BOJOPOAA M KUCIOPOXA),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEILECTBA, IIAHUPOBATH
U TPOBOIUTH XMMHUYECKHE OHKCIIEPUMEHTHl IO PACHO3HABAHUIO PAcCTBOPOB INEIOYEH U KHUCIOT C
TIOMOLIBI0 HHAUKATOPOB (JIAKMYC, (peHON(TaICHH, METHIOPAHK U IPYyTue).

K konmy oOydeHus B 9 KkJacce INpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE IOIDKHBI OTpakaTh
c(OpMHPOBAHHOCTD Y OOYJAIOIINXCST YMEHUM:

PacKpBIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHATHH: XMMHYECKHH 3JEMEHT, aTOM, MOJEKYJa, HOH,
KaTHOH, aHWOH, IPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPHUIATEIHHOCTH,
CTeNeHb OKUCJIEHMs, XUMHUYECKas peakiys, XMMHYECKas CBs3b, TEIUIOBOW >(PQeKT peakunu, MOIb,
MOJISIpHBIA 00BEM, PACTBOP, NEKTPOIUTHL, HEIIEKTPOINTHI, IEKTPOTUTHIECKAs IUCCOIHALINS, PEAKIINU
HMOHHOTO OOMEHa, KaTaln3aTop, XUMHUYECKOE pPaBHOBECHE, OOpaTHMBbIC H

HEOOpaTHUMBIE PEaKINH, OKHUCIHUTENFHO-BOCCTAHOBUTEIBHBIE PEaKINH, OKHCIHTENb, BOCCTAHOBUTEND,
OKHCJICHWE U BOCCTAHOBJICHHE, aJUIOTPOITHS, aM(OTEPHOCTh, XUMHUYECKast CBSI3b (KOBaJICHTHAS, NOHHAS,
MeTaJUTMYeCcKast), KPUCTAJUIMYECKas peIméTka, KOPPO3Ws METaJUIOB, CIDIABBI, CKOPOCTh XHUMHYECKOM
peakuuu, npeaenpbHo nonyctuMas konueHntpauus [1/IK BemecTa;

WUTIOCTPUPOBATE B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX IOHATHA W TPUMEHATH 3TH TOHSATHA IIPH
OITMCAHWH BEIIECTB U WX MPEBPAIICHHIA;

HCTIONB30BAaTh XUMHUUECKYIO CHMBOJIMKY U COCTAaBIICHHUS ()OPMYI BEHIECTB U YPAaBHEHUN XUMHUYECKUX
peakuuit;

ONPEAETATh BaJEHTHOCTb U CTENEHb OKHCIECHUS XMMHUYECKHUX HJIEMEHTOB B COCAUHEHMSIX Pa3IU4YHOrO
COCTaBa, MPUHAICKHOCTh BEIICCTB K ONPEACNEHHOMY KJIacCy COCOMHEHWH MO QopMylaMm, BHI
XUMHYECKOH CBs3W (KOBaJCHTHAs, MOHHAS, METAJUIMYEcKas) B HEOPTaHWICCKUX COCMUHCHUSX, 3apsiT
HOHA IO XUMHYECKOH (hOopMylie, XapaKTep Cpelsl B BOAHBIX PacTBOpaxX HEOPTaHMYECKUX COCIMHEHUH,
THUI KPUCTAJUIMYECKON pEeIETKN KOHKPETHOr O BELIECTBA;



packpsiBaTh cMbich [lepnoanueckoro 3akoHa J[. M. MenneneeBa U IeMOHCTPHPOBATH €ro TOHUMAaHHUE:
OIMCHIBATh U XapaKTepH30BaTh TabnuuHyto ¢popmy [lepronndeckoil CHCTEMBI XMMUYECKHUX HJIEMEHTOB:
pa3nnyaTh MOHATHS «TJIaBHAs moArpymma (A-rpynma)» u «nobounas moarpynmna (b-rpymma)y», mansie u
OoIbIIiE TIEPUOJBI, COOTHOCHTh OOO3HAYEHMs, KOTOpPBIE HMEIOTCS B IEPHOIUYECKON Tadmume, ¢
YHCIIOBBIMHM XapaKTEPUCTHUKAMU CTPOEHHUsI aTOMOB XHMHYECKHX J3JIEMEHTOB (COCTaB W 3apsi spa,
o0Iee 4YHCIIO DJIEKTPOHOB M paclpesielieHHe WX M0 DJIEKTPOHHBIM CJOSIM), OOBSCHATH OOIImne
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB JIEMEHTOB M WX COCIMHEHHH B IPEAENaX MaJbIX IEPUOIOB H
TJIaBHBIX HOATPYIII C YYETOM CTPOSHHUS HX aTOMOB;

KJIaccU(UIIMPOBaTh XMMUYECKHE JIJIEMEHTHI, HEOPraHHYECKHE BEIECTBA, XMMHUECKHE peakuuu (I10
YHCITY ¥ COCTaBy YYacTBYIOIIMX B PEAKIMHBEIIECTB, 110 TEIIOBOMY 3P QEKTy, 110 U3MEHEHHIO CTeTeHeH
OKHCIICHHSI XUMHYECKUX DJIEMEHTOB);

XapakTepru3oBaTh (OMUCHIBATH) OOMIME U CIENU(PUIECKHE XMMUYECKHE CBOMCTBA MPOCTHIX M CIOXHBIX
BEILIECTB, IOATBEP)KAash  OMHCaHWE TpHUMEpaMH  MOJEKYISAPHBIX M  HOHHBIX  YpaBHEHHMH
COOTBETCTBYIOIIMX XUMHYECKUX PEaKInii;

® COCTaBNIATh YPABHEHUS 3JIEKTPOIUTHYECKON IUCCOLMAIMM KHUCIIOT, IIeNoYed U Cojed, MOJHbIE U
COKpalIéHHbIE YpaBHEHHsS peaklIWil HOHHOrO OOMEHa, YypaBHEHHS peakluid, IOATBEPKAAOIINX
CYIIECTBOBAHNE T'€HETUYECKOM CBSI3M MEX/1y BEIlleCTBAMH Pa3lIUYHbIX KIACCOB;

pacKpbIBaTh CYIIHOCTh OKHMCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH MOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOr 0 OaaHca 3TUX PEeaKIIuii;

NPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS, BO3MOXXHOCTH MPOTEKAHUS
XUMHMYECKUX MPEBPAIICHUI B pa3IMYHbIX YCIOBUSX;

BBIUUCIIAITH OTHOCHUTENIBHYIO MOJICKYJSIPHYIO W MOJSPHYKO  MAacChl BEIIECTB, MAacCCOBYIO JOJIIO
XMMHYECKOr0 AJIEMEHTa 1Mo (hopMylie COeTUHEHHS, MacCOBYIO JIONIO BEIECTBA B PAaCTBOPE, MPOBOJHUTH
Ppacy€Thl IO ypPaBHEHUIO XUMUYECKON PEaKLUH;

coOmoaaTh MpaBWia IOJIb30BAHMA XMMHYECKOH IOCYNoi M IabopaTOpHEIM 00OPYIOBAHHEM, a TAKKe
npaBmiIa 00palIeHHs C BEIECTBAMHU B COOTBETCTBMM C MHCTPYKLHMSMH O BBIIOJHEHHIO J1aOOpaTOPHBIX
XMMHUYECKHUX OIBITOB IO MOMYYCHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHAKa U YIJIEKHUCIIOrO
rasa);

NPOBOJUTL PEAKLHH, IOATBEPKIAIOIINE KAYECTBEHHBI COCTAB PA3IMYHBIX BELIECTB: PACIIO3HABAThH
ONBITHBIM IyTEM XJIOPHA-, OpoMHI-, MOOUA-, KapOoHaT-, (ocdar-, CHIMKaT-, cynb(ar-, THAPOKCUI-
WOHBI, KaTUOHbI AMMOHHS M HOHBI HM3YYEHHBIX METAJUIOB, NPHUCYTCTBYIOUIME B BOIHBIX PacTBOpPax
HEOPTraHUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIEPAllMM MBICIUTEIBHON NEATENBHOCTH — aHAJIW3 U CHHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMATU3aIMIO, BbISIBICHUE IPHUMHHO-CIIEICTBEHHbBIX CBA3EH — /Ul M3Y4EHHs CBOMCTB
BEILECTB MXMMHUYECKUX PEaKLHi, eCTeCTBEHHO-HayYHBIE METOBI TO3HAHUS — HAOIOIeHHE, H3MEPEHHE,
MOJETMPOBaHNE, SKCIIEPUMEHT (peanbHbIi U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoanuecTBO 4acoB

Ne HaumenoBaHue pa3ieioB uTemMm DJIeKTPOHHBbIE (HU(PPOBHIE)
n/n MPOrpamMMblI Beero KoATponsubie TpaxTHieckne o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Paznen 1. IlepBonayaibHble XHMHYECKHE TIOHSITHS
Xumusi — BaxkHast 00J1aCTh
€CTECTBO3HAHMUS ¥ IPAKTHIECKOM bubmiorexa LIOK
11 JesITeNbHOCTH 5 0 2 https://m.edsoo.ru/7f41837c
YeJoBeKa
BemectBa u xumMuyeckue bubmuoreka [IOK
1.2 15 1 0 .
peaxumn https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3znen 2. Baxueiimue npeacTaBuTeIH HEOPraHNYECKUX BEIECTB
Bozayx. Kucnopon. Ilorsarueo6 bubauorexa [JOK
21 6 0 0 https://m.ed /7f4183
OKCHIaxX ttps://m.edsoo.ru/7f41837c
Bonopoga. Ilonsatue o kucnorax u bubmuoreka [IOK
2.2 8 0 1 .
COIISIX https://m.edsoo.ru/7f41837¢
Bona. PactBopsl. [Tonsitre 00 bubnunoreka [JOK
2.3 5 1 1 .
OCHOBAHMSIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChI bubarnoreka [JOK
24 1 1 1 https://m.ed /74183
HEOPraHUYECKHX COeMHEHUI ttps://m.edsoo.ru/7f41837¢c
Uroro no paszneny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Paznean 3. llepuoguyeckuii 3axon u Ilepuoguyeckas cucrema xumnuyeckux 3aemeHToB Jl. U. MenaeneeBa. CTpoeHne aToMOB. XUMHYeCKAsl CBSA3b.

OKHCINTETbHO-BOCCTAHOBUTEIbHBIE peakuuu

ITepnoauueckuii 3akoH u

Ilepuoauueckas cucremMa Bubmiorexa TIOK
3.1 XHMHUECKHX 3meMentos 1. H. 7 https://m.edsoo.ru/7f41837¢c
Mengene-eBa. CTpoeHue atoma
XUMHUYECKast CBA3b.
3.2 OKHCITUTENLHO- 8 Bu6morexa LIOK
https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIHHBIC PEAKIHU
U 15 bubaunoreka [JOK
TOro Mo pasacty https://m.edsoo.ru/7f41837¢
p 3 bubaunoreka [JOK
C3EPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68

I[MTPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

9 KJIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
N HaumMeHoBaHMe pa3iesioB U TEM (ndposbie)
s nporpaMmel Beero KoHTpoJibHBIE IpakTHyeckue 06pa3oBaTeIbHbIE
padoTsI padoTsl pecypcebl
Paznen 1. BeniecTBO M XUMHYECKHE PeaKkuu
11 IMoBTopenue u yriyOieHne 3HaHU 5 1 0 bubnuoreka LIOK
OCHOBHBIX pa3/eNoB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubauoreka [JOK
' peaiwii https:/m.eds00.ru/7f41a636
13 DIEKTPOIUTUYECKAS TUCCOIUALINS. 8 1 1 bubaunoreka [JOK
XUMHYECKHe PeaKiiy B pacTBOPax https://m.edsoo.ru/7f41a636
HUroro no pazpeny 17
Pa3pen 2. Hemeta/uibl M HX cOeJHHEHHS
21 OGiiast XapaKTepUCTHKA XUMHUIECKHX 4 0 1 bubmmorexa LIOK
snementos VIIA-rpymmbL. TanoreHsr https://m.edsoo.ru/7f41a636
92 O6m1as xapakTepuCcTHKa XI/IMI/I‘JCCK.I./IX 6 0 0 Bu6orexa LIOK
snementos VIA-rpymmst. Cepa u e¢ https://m.eds00.ru/7f41a636
COCIIMHEHUS
23 OO0mras xapaKTepUCTHKAa XUMIIECKUX HIIEMEHTOB 7 0 1 Bu6morexa LIOK
VA-rpymmisL. A3or, ocpop n uxcoemHeHmus https://m.eds00.ru/7f41a636
54 OO0mras xapaKTepUCTHKA XUMHIECKUX 8 1 5 BuGorexa LIOK
snementos [V A-rpynmbi. Yriepon https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COEAMHEHUS
HWroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3nges 3. Merajliibl 4 HX COeIHMHEHUS

31 06 . 4 Bubmoreka [IOK
' HIHE CBOHCTEA METAILIOB https://m.edsoo.ru/7f41a636
32 B . 16 Bubmoreka [IOK
' WRHCHIIHE METILIBL H HX COCHMHCHIA https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpyKammas cpeaa
a1 B 3 bubaunoreka [JOK
. CIIECTBA U MaTCpUaJIbl B )KU3HU YCTTIOBCKA httDS://m.EdSOO.I'U/7f413.636
Hroro no pazaeny 3
P 3 bubanoreka [JOK
C3CPBHOE BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

MMOYPOYHOE IIJTAHUPOBAHMUE 8 KJIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
Ne T Hata uudpoBbie
n/n eMa ypoka Beero KonTtpoabHbie IIpakTHyeckue H3y“eHust oGpa3oBaTebHbIE
padoThI padoThI pecypcebl
1 [Ipenqmer xumuu. Pork XUMUU B KU3HH 1 0 0 202 bubnuoteka LIOK
yenoseka. Te/a 1 BelecTBa 05.09.2023 https://m.edsoo.ru/ff0d210c
ITonsiTie 0 MeTONax MO3HAHUS B bubmuoreka [TOK
2 1 0 0 05.09.2023 :
XUMUH https://m.edsoo.ru/ff0d227e
[MpakTuyeckas padora Ne 1 «IIpaBuia
3 paboTsl B 1a0OpaTOpUU U MPUEMBI L 0 1 Bubanorexa LIOK
o0palLEeHus ¢ TaGopaTopHbIM 12.09.2023 |  https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEMY
4 Yucrele BewecTBa U cmecH. Crioco0bl 1 0 0 12.00.2023 Bubmuoreka IIOK
paseneHus cMeceii e https://m.edsoo.ru/ff0d26ca
[pakruueckas padora Ne 2
5 P . 1 0 1 Bbubnuotexa IJOK
«Paspencrite eneceil (1a mpinicpe 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHCTKH TIOBaPEHHOU COJIH)»
6 A 1 0 0 bubnuoreka [JOK
TOMBLH MOTERYIH 19.09.2023 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE DIIEMEHThI. 3HAKU (CHMBOJIbI) 1 0 0 26.09.2003 bubnmmoreka LIOK
XUMIYECKHX SIeMEHTOB e https://m.edsoo.ru/ff0d2be8
8 n 1 0 0 bubnuoreka [JOK
POCTRIC I COAHBIC BellieeTba 26.09.2023 https://m.edsoo.ru/ff0d2a6¢
9 A 1 0 0 Bubmuoreka [JOK
TOMHOMOICIYIHIPHOE yHeHHe 03.10.2023 https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa BEIIIECTB.

10 Xumnyeckas popMyna. BanenTocTs Brbnmoreka [IOK
03.10.2023 | https://m.edsoo.ru/ffod2eae
ATOMOB XMMUYECKHX DJIEMEHTOB

11 OTtHocuTeNbHAs aTOMHas Macca. 10.10.2023 bubnmnoreka [TOK
OTHOCHTENbHAS MOJIEKYJIpHAs Macca o https://m.edsoo.ru/ff0d323c

12 MaccoBast o1t XHMUYECKOrO 10.10.2023 bubmuoreka [TOK
57IEMEHTA B COCIMHEHNN S https://m.edsoo.ru/ff0d350c

13 KomunuectBo BemectBa. MoJb. 17.10.2003 bubmuoreka [TOK
MounstpHast Macca B https://m.edsoo.ru/ff0d5230

14 dusnyeckre U XUMHYECKHE SIBIICHU. 17.10.2003 bubnunoreka [JOK
XuMHUecKas peakius B https://m.edsoo.ru/ff0d37fa

15 IIpu3Haku u yciaoBUsl IPOTEKAHUS 24.10.2023 bubnuoreka [JOK
XUMHUYECKHX PEaKIHil R https://m.edsoo.ru/ff0d3a16

16 3aKOH COXPAaHCHHUSI MacChl BEIIECTB. 24.10.2003 bubnuoreka [JOK
XHUMHUYECKHE ypaBHEHHs e https://m.edsoo.ru/ff0d3b88
Bbruncienus KommuecTBa, Macchl

17 bubanorexka [JOK
BEIIIECTBA 10 YPABHEHUSIM XUMHUUECKUX 31.10.2023 | itps://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanms XuMHIECKHX peaKiuii

18 (coenMHenus, pa3IoKeHHs, bubmmorexa [IOK

31.10.2023 |  https://m.edsoo.ru/ff0d3f34
3aMeIIeHus], 0OMeHa)

19 M. B. JIoMOHOCOB — y4€HBIii- Bu6morexa LIOK
SHIIONEMCT. Ob0dmeHHe 1 07.11.2023 |  https://m.edsoo.ru/ff0d40c4
CUCTEMATH3AaIMs 3HAHUN

20 Kontponsnas padora Nel o Teme bubnmnoreka [IOK
«BelrecTBa M XUMHUYECKUE PEAKITAID 07.11.2023 https://m.edsoo.ru/ff0d4290
Bos — cMech ra3os. CocraB Bubmmoreka [IOK

21 o 14.11.2023

Bozayxa. Kuciaopog — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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IPOCTOC BCIICCTBO. O30H

du3ndyeckre U XUMHYCCKHE CBOMCTBA

22 Bubmoreka [TOK
KHCII0POAA (PEAKLUMI OKHCIICHILS, 14.11.2023 | hitps://m.edsoo.ru/ff0d4614
ropenue). [TousTre 00 okcHmax

23 CrocoObl  TONydYeHHsT  KHCIOpoja B BuGmorexa LOK
nabopatopud M TPOMBIIUIEHHOCTH. 21.11.2023 | https://m.edsoo.ru/f0d497a
[IpumeHeHue kucmopoaa
TemmoBoit 3 hexT XUMUIECKON peaKiuy,

HOHATHE O TEPMOXUMHUIECKOM YPaBHEHHH, Bu6morexa LIOK

24 K30~ 1 21.11.2023 |  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKUX PEAKIIUIX

25 Tomumuso (HedTh, yroib U MeTaH). Bu6morexa LIOK
3arpssHeHHe BO3/IYXa, CIIOCO0H ero 28.11.2023 |  https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILCHUS
[pakruueckas padora Ne 3 o Teme

26 bubaunoreka [JOK
«IlonyueHue u coOupaHue KUCIOPOAA, 28.11.2023 | https://m.edsoo.ru/ffod4ae?
HU3y4YEHHE €ro CBOMCTB»

Bopmopon — snemeHT u mpoctoe bubanorexka [JOK

27 05.12.2023 :

BetecTBo. HaxoskieHne B mpupoze https://m.edsoo.ru/ff0d4dd0

28 dusnyecKkre U XMMUYECKHE CBOMCTBA 05.12.2023 bubanorexa [JOK
Bonopoza. IIpuMeHenne BOXOpoaa B https://m.edsoo.ru/ff0d4dd0

bubanorexa [JOK

29 IMorsTHE O KUCTOTAX U COMSIX 12.12.2023 https://m.edsoo.ru/ff0d50d2
CrrocoOBI TTOTy4eHnst BOIOPO/Ia B Bubmuoreka [JOK

30 12.12.2023 :
naGoparopuu https://m.edsoo.ru/ff0d4dd0
[pakTryeckas padora Ne 4 mo Teme

31 Bubmmoreka [IOK
«[lonysetie W coSHpariie BOIOPOAA, 19.12.2023 |  https:/m.edsoo.ru/ff0d4f42

HU3y4YEHHE €r0 CBOMCTB



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MornsipHbIii 00BEM ra30B. 3aKOH

bubanorexa [JOK

2
3 ABoranpo 19.12.2023 https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHUECTBA
33 BEIIECTBA ra3a 10 €ro H3BECTHOMY 26.12.2023 Bubmorexa [IOK
KONMUECTRY BENECTRA HIH 0GBEMY e https://m.edsoo.ru/ff0d55a0
24 Beruncienus 00bEMOB ra3oB H(_)_ YPaBHCHHUIO BuGmiorexa LIOK
peaKIyK Ha OCHOBE 3aKOHA00BEMHBIX 26.12.2023 https://m.edsoo.ru/ff0d5708
OTHOILIEHUH Ta30B
35 DuU3HUECKNE U XUMUYECKUE CBOMCTBABOILI 12004 bubnuoteka 1IOK
09.01.20 https://m.edsoo.ru/ff0d587a
36 CocraB ocuoBanuii. [Tonstre 00 09.01.2024 bubaunoreka [JOK
HHIHMKATOpAX e https://m.edsoo.ru/ff0d59e2
Bona xak pacrBopurens. HacbleHHbIE EuG LOK
37 HOJINOTEKA
HEHACBIILIEHHbIE PACTBOPBI.
16.01.2024 | https://m.edsoo.ru/ffod5b40
MaccoBast 10151 BeLlleCTBa B pacTBOpe
[pakruueckas padora Ne 5 o Teme
«IIpUroTOBIEHHE PACTBOPOB C bubmmorexa [IOK
38 " . . 16.01.2024 | https://m.edsoo.ru/ff0d5eba
onpeAenEHHON MacCcoBOM oMei
PacTBOPEHHOTO BEIIECTBAY
Kontponsnas padora Ne2 o teme bubmotexa [JOK
39 23.01.2024 .
«Kwucnopoxa. Bomopon. Boma» https://m.edsoo.ru/ff0d6342
40 OKCHJIBI: COCTAB, KiIaccH(pHUKAIIS, 23.01.2024 bubmmorexa LIOK
HOMEHKIAaTypa i https://m.edsoo.ru/ff0d664e
a1 [MonyueHne u XUMHYECKUE CBOWCTBA BuGmiorexa LIOK
KHCIIOTHBIX, OCHOBHBIX U aM()OTepHBIX 30.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHI0B
OCHOBaHUSA: COCTaB, KIACCH(DUKAITHS, Bubmmoreka [IOK
42 30.01.2024

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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ITonyueHne u XUMHYECKUE CBOMCTBA

bubanorexa [JOK

43 06.02.2024 .
OCHOBAHM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccupuKarus, 06.02.2024 Bbubaunoreka [JOK
HOMEHKIIATypa e https://m.edsoo.ru/ff0dfee2
45 [Mony4yeHre 1 XUMHYECKHE CBOMCTBAKUCIIOT bubnuoteka LIOK
13.02.2024 https://m.edsoo.ru/ff0dfee2
46 Comnu (cpeaHue): HOMCHKIATYpA, BuGorexa 1IOK
CIOCOGbI MOTTYHICHH, XUMHICCKHE 13.02.2024 |  https://m.edso0.ru/00ad9474
CBOICTBa
[MpakTryeckas pabora Ne 6. Pemienue
47 SKCIIEPUMEHTANILHBIX 3a]1a4 110 TeMe 20.02.2024 Bu6nuorexa [IOK
«OCHOBHBI€ KJIACCHI HEOPTaHMYECKHX o https://m.edsoo.ru/00adob7c
COCIUHEHUID
48 I'eneTHueckas cBA3b MEXIy KJIaCCAMHU 20.02.2024 bubanoreka [JOK
HEOPraHMYECKUX COC/IMHCHHH e https://m.edsoo.ru/00ad9a50
49 O000111eHNE U CUCTEMATH3ALIMS 27.02.2024 bubanorexa [JOK
SHAHHIA e https://m.edsoo.ru/00ad9ch2
50 'IfOHTponLHaﬂ padora Ne3 mo Teme Bu6orexa LIOK
OCHOBHBIE KJIaCChI HEOPTraHUYECKUX 27.02.2024 |  https://m.eds0o.ru/00ad9ela
coeanHeHnH"
[epBbie MOMBITKH KiIacCHDUKAIIN
51 bubanorexa [JOK
XUMHUYECKHX dJieMeHTOB. [ToHsTHE 0 05.03.2024 |  itps://m.edsoo.ru/00ad9ffa
IPYIIax CXOHbIX IEMEHTOB
52 Ilepnoanueckuii 3akoH u [leprognueckas BuGmiorexa 1[OK
cUcTeMa XuMuueckuxsnemeHTos /1. . 05.03.2024 | https://m.edsoo.ru/00ada52c
MenneneeBa
bubanorexa [JOK
53 Ilepronel, TpynIbl, HOATPYIIIEI 12.03.2024

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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Crpoenue atoMoB. CocTaB aTOMHBIXSIIEP.

bubanorexa [JOK

4
> W30TOmE 12.03.2024 https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX 000JI0YEeK aTOMOB
55 semenToB [epuonndeckoit 19.03.2024 Brbnnorexa LIOK
cucremsr JI. 1. Menneneesa Vo https://m.edsoo.ru/00ada6hc
XapakreprcTHKa XHUMHYECKOTO
3JeMeHTa MO €ro MONOKEHHIO B Bubanorexa LIOK
56 Tepuoauueckoit cucreme 1. 1. 19.03.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa Jjist
bubaunoreka [JOK
57 pa3Butus Hayku U npaktuku. /1. 1.Mennenees 26.03.2024 | htps://m.edsoo.ru/00adad6e
— YuéHBIH, eAaror U rpakJaHuH
ONEeKTPOOTPHULIATEIEHOCTE ATOMOB bubnuoreka I[JOK
58 26.03.2024 :
XHMHUECKUX JIEMEHTOR https://m.edsoo.ru/00adaab8
59 " bubanorexka [JOK
ORI XIMIHCCKa CRish 09.04.2024 https://m.edsoo.ru/00adac34
60 KoBanenTtHas nmonsipHas XUMHUYECKasCBSI3b bubnuoreka [JOK
09.04.2024 https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenoisipHas XUMUYECKasACBS3b 6.04.202 bubnuoreka [JOK
16.04.2024 https://m.edsoo.ru/00adaab9
62 C bubanorexa [JOK
TENEHE ORHEICHIA G https://m.edsoo.ru/00adae28
63 OKHUCINTENBHO-BOCCTAHOBUTEIIHHEIE Bubmuoreka [JOK
peakiyn 23.04.2024 https://m.edsoo.ru/00adb076
64 0 Bbubmuoreka [JOK
KHCIITCII 1 BOCCTANOBHTEIH 23.04.2024 https://m.edsoo.ru/00adb076
65 Konrponsnas pabora Ned o teme Bbubnmnoreka [IOK
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«Ctpoenue atoma. XuUMHYECKast 30.04.2024 https://m.edsoo.ru/00adb486
CBSI3b»
PeseprHbIil ypok. O000IICHNE U Bubmoreka [TOK
o0 ’ " i ! 0 0 30.04.2024 https://m.edsoo.ru/00adb33c
CHCTEMAaTH3aIUs 3HAHUI /M. :
PeseprHbIil ypok. O000IICHNE U Bubmuoreka [TOK
o7 ’ " i ! 0 0 14.05.2024 https://m.edsoo.ru/00ad9ch2
CHCTEMATH3alUsl 3HAHUI A1M. :
P i . 0600 bubmuoreka [TOK
68 e3epBHBI ypok. O600IIeHHE U 1 0 0 14.05.2024 e —
crucTeMaTH3alKs 3HAHWH ps.//m.€eqasoo.ru c
OBHIEE KOJIMYECTBO YACOB I1O 68 4 6
ITPOI'PAMME
9 KJIACC
KoaunyecTBo yacon DJIeKTPOHHbIE
Ne Hata uHppoBbIe
n/n Tema ypoxa Beero KonTpoJbHbIe IpakTHyeckue U3yveHust 06pa3oBaTe/bHbIC
padoThI padoThI pecypcsl
IIepunoauueckuii 3aKoH.
bubanoreka [JOK
1 Hepronirieckas crcrema 1 0 0 06.09.2023 |  https://m.edsoo.ru/00adb59e
XUMHUYECKHX 31emeHToB 1. U.
MenneneeBa
) 3aKi)HOMepHOCTI/I B M3MEHEHHHU 1 0 0 BuGmorexa LIOK
CBOMCTB XHMHIICCKHX STEMCHTOB 06.09.2023 |  https://m.edso0o.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB
Knaccudwkarms 1 HoMeHKIIaTypa Bubmuoreka [JOK
3 1 0 0 13.09.2023 .
HEOPTaHMIECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMUYECKOM CBSA3M U THIIBI 1 0 0 13.09.2023 Bubmmoreka [IOK
KPUCTAJLIMIECKUX PELIETOK e https://m.edsoo.ru/00adbac6
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Konrponsnas pabora Nel o teme

> «IloBTOpEHUE U yriryOneHne 3HaHUH 20.09.2023
OCHOBHBIX pa3zeNoB Kypca 8 kiacca»
6 Knaccudurkanms XuMH4eckux peakiui 1mo 20.09.2023 bubmmoreka LIOK
Pa3IMYHBIM TIPH3HAKAM e https://m.edsoo.ru/00adbch0
n .
; OHSITHE O CKOPOCTH XUMHIECKOI BuGorexa 10K
peaiiun. TIOHATHE O rOMOreHHBIX 1 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOreHHBIX PEAKIIUIX
IToHssTHE O XUMHUYECKOM PaBHOBECCHU.
@DakTOopHl, BIUSOLIUE HA CKOPOCTh
8 XUMHMYECKOH peakIuy UIMOImKEHHE Bubmzorexa LIOK
pert 27.09.2023 | https:/m.edsoo.ru/00adc28¢
XUMHNYECKOI'O
paBHOBeCHS
9 OKHUCIINTENHHO-BOCCTAHOBUTEIbHBIE 04.10.2023 bubanoreka [JOK
peaxLu e https://m.edsoo.ru/00adcade
Teopust 3JIEKTPOIUTUUECKON
10 Jmuccoryanyy. CUabHbIE U c1a0ble Bubnmorexa LHOK
04.10.2023 |  https://m.edso0.ru/00adcd68
JIIEKTPOIHUTHI
. Bbubmmoreka [IOK
- HonHsic ypapiers pearuiit 11.10.2023 | ptins://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT U
. . bubmotexa [JOK
12 OCHOBaHHMI1 B CBETE MPECTaBICHUHO00 11.10.2023 | pitps://m.edsoo.ru/00add5ds
AIIEKTPOIUTHYESCKON TUCCOIUAIUH
X . o
13 UMHYCECKHE ciaopICTBa coleii B cBeTe ) BuGorexa IOK
NpeNCTaBICHUIA 00 3JIEKTPOIUTHIECKOM 18.10.2023 | hitps://m.edso0.ru/00addsb2
JIMCCOLUALINN
14 ITonsiTHE O rUApONM3E Conen Bbubnmnoreka [IOK



https://m.edsoo.ru/00adbcb0
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18.10.2023

https://m.edsoo.ru/00add9d4

O000111eHHE U CUCTEMATH3ALIS

Bbubaunoreka [JOK

15 25.10.2023 )
3HaHHUIH https://m.edsoo.ru/00addd12
[pakriueckas padora Ne 1.

16 P Bubmoreka [TOK
(CHICHHE SECTICPHMEHTATHHA 25.10.2023 |  https://m.edsoo.ru/00addbfa
3a71a9»

KonrponbHast pabora Ne2 o teme

17 bubaunoreka [JOK
«DIEKTPONUTHYUECKAS TUCCOLUALIHS. 08.11.2023 |  https://m.edsoo.ru/00addecO
XUMUYECKHE PEaKLIMU B pacCTBOpax»

OO11ast XapaKTEePUCTHUKA T'aJIOTCHOB.

18 . Bubmuoreka [TOK
XUMHYECKHE CBOMCTBA Ha IPUMEPEXIIOpa 08.11.2023 |  https://m.edsoo.ru/00addfe2
XmopoBomopon. ConsiHast KHCIOTa,

19 . bubanoreka [JOK
KIMIFHSCHILE CROMCTRA, HOMyeHue, 15.11.2023 |  https://m.edsoo.ru/00ade104
MPUMEHEHHE
[pakruueckas padora Ne 2 o Teme

20 e . bubanorexa [JOK
(IONYICHHE COTHON KHETOTH, 15.11.2023 |  https://m.edsoo.ru/00ade348
HU3y4deHHE €€ CBOUCTB)»

BrraunciieHust 0 ypaBHEHUSIM XUMUYECKAX B LOK

21 . HOJINOTEKA
DEAICHH, ST O 1 22.11.2023 |  https://m.eds00.ru/00ade488
peareHToB JaH B H30bITKE

29 OGimast xapakTepUcTHKa 31eMeHTOB VIA- 22 11.2003 bubmmorexa LIOK
TpyTIBI B https://m.edsoo.ru/00ade64a
AJoTpomnHEIe MOIU(PUKAIIH Cephl.

’3 HaxoxaeHue cepsl M e COeIMHEHHMil B bu6mmorexa LIOK
npupose. XAMHHEcKHe CBOHCTRA 29.11.2023 |  htps://m.edsoo.ru/00ade64a
cepel

24 CepoBoiopo, CTpOeHHE, Bubmmoreka [IOK



https://m.edsoo.ru/00add9d4
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(I)I/I?)I/I"ICCKI/IC ¥ XMMHUYECKHE CBOMCTBA

29.11.2023

https://m.edsoo.ru/00ade802

Oxcuasl cepbl. CepHast KHCIIOTa,

25 o Bubmoreka [TOK
VISTHCCICHE 1 XHMeciie 06.12.2023 |  https:/m.edsoo.ru/00adea28
CBOﬁCTBa, MMPUMCHCHHE
XUMHUUECKHE pcakuuu, JIeXKauue B
OCHOBE MIPOMBINUICHHOT'O criocoba

26 NOTyUCHUA cepHof/i KUCJIOTHI. 06.12.2023 BI/I6J'I.I/IOTeKa HOK
XUMHHeCKOe 3arps3HeHHe OKpyKaroeli e https://m.edsoo.ru/00adec8a
Cp€Abl COCAUHECHUAMU
cephl

27 Brruncienre MaccoBOM JOMH BBIXOAA 13.12.2023 bubnunoreka [JOK
NPOYKTA peaKiu e https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTrKa 3JeMeHTOBV A-

bubanoreka [JOK
rpynmsl. A30T, paclpocTpaHeHHe B

28 Tpupoe, 13.12.2023 |  https://m.edsoo.ru/00adeeab
(usnueckre 1 XUMUYECKUE CBOICTBA

29 AMI\j[I/IaK, ero (hpU3NUECKUue U XUMHYECKUE BuGmiorexa LIOK
CBOMCTRA, TIOTYICHIC HIPUMCHCHHC 20.12.2023 | https://m.eds00.ru/00adf004
[IpakTryeckas padora Ne 3 mo Teme

30 bubanorexka [JOK
«[lomyterie amniaka, H3yieHHe ero 20.12.2023 |  https://m.eds00.ru/00adf180
CBOMCTB»

31 A30THas KHCITOTa, €€ QU3MIECKHe 1 27 12,2023 bubnuotexa LHOK
XHMHYECKHE CROMCTBA e https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEN

Bubmuoreka [JOK
32 AMMOHH B KAHECTBE MUHCPATLHBIX 27.12.2023 |  https://m.edsoo.ru/00adf518

ynoopeHnii. XuMH4IecKoe 3arps3HeHre

OKpYKarolen cpesl
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COCIMHCHUAMU a30Ta

®docdop. Oxcun dochopa (V) u

33 Bubmoreka [TOK
(octpoprast KHCIOTa, pisiecie i 10.01.2024 | hitps://m.eds00.ru/00adf68a
XMMHYECKHE CBONCTBA, TOMYUYCHUE
Hcnons3oBanue GpocdaroB B KauecTe
MHUHEpaJIbHBIX yI00peHUii.3arpsi3HeHne Bu6morexa LIOK

34 Hpnpoﬂ}[of/i Cpeﬂ})] 10012024 h'['[DSZ//m.edSOO.ru/OOadfCZO
¢dochaTamu
Yraepon, pactipocTpaHeHHE B

35 Bubmuoreka [TOK
MPHPOAC, (QH3HHCCKIE 1 XHMITCCKIe 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuapl yriepona, ux Gusndeckue u
XUMHYECKHME CBOUCTRA. butmorexa LIOK

36 5 17.01.2024 | https:/m.edsoo.ru/00adfebe

KOJIOTMYECKHUE MPOOIIEMBbI,
CBsI3aHHBIE ¢ OKcHAOM yriaepona (IV)
37 v . bubanorexka [JOK
POIBHA IKHELOTa 1 e¢ cott 24.01.2024 https://m.edsoo.ru/00ae006c
[pakruueckas padora Ne 4 o Teme

28 "ITomy4eHue yrIeKHCIoro ra3a. 24.01.2024 bubimorexa [IOK
KauecTBeHHas peaKist Ha KapGOHaT- UL https://m.edsoo.ru/00ae027¢e
roH"

39 [lepBoHauanbHBIE IOHATHS 00 BuGmiorexa 1[OK
OPTAHHICCIHX BEIECTBAX KAK O 31.01.2024 |  https://m.edsoo.ru/00ae054e
COEIIMHEHUSIX yriIepoa

40 K . Bbubmuoreka [JOK

PEMHHIL I €TO COCTMHEHIL 31.01.2024 https://m.edsoo.ru/00ae080a
IMpaxruaeckas padora Ne 5. Pemenne bubnmorexa LIOK
41 07.02.2024

OKCNICPUMCHTAJIBHBIX 3a1a4

https://m.edsoo.ru/00ae0bf2
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o TeMe «BakHeine HeMeTallIbl HUX

COCIUHCHU

Konrponbnas pabora Ne3 o teme

42 B . Bubmoreka [TOK
(DHCHIIIE HEMETAIIB I X 07.02.2024 | https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OO0111as XxapaKTEPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METAJIOB. MeTalmuueckas

43 CBSI3b MMETAIIMYECKAs! KPUCTAJUTHYECKAsT 14.02.2024 BH6H_H°TeKa HOK
pemiéTia. OH3MIECKHE CBOHCTRA Uz, https://m.edsoo.ru/00ae103e
METAJJIOB
XHUMHYECKUE CBOMCTBA METAJIIOB. Eut LOK

44 Dnex 7 HOJIMOTEKa

TPOXUMHUYECKHHA P
y 14.02.2024 | https://m.edso0.ru/00ae1156
HAaIpPSDKEHUI METaJlIoB
OO1me crocoObl MOTy4YeHHsT METAIJIOB.
CruiaBel. Beruucienus noypaBHEHUSM
45 XMUMHUYECKHUX PEAKIHiA, €CITH OJIMH U3 Bu6miorexa LIOK
’ 21.02.2024 | https://m.edsoo.ru/00ae1156
PEareHTOB CO/ICPKHT
TIPUMECH
46 I bubanorexka [JOK
OFUITHE O KOppOSii Metailion 21.02.2024 https://m.edsoo.ru/00ae1278

47 bubanorexka [JOK
Illenorbre MeTam et 28.02.2024 https://m.edsoo.ru/00ae14b2
OKCHIBI ¥ TUAPOKCHIBI HATPHS UKAIAS Bbubmuoreka [JOK

48 28.02.2024 https://m.edsoo.ru/00ae14b2

49 IllemouyHO3eMENbHBIE METAIIIBI — 06.03.2024 bubamorexa [JOK
KauTbIil i MarHmit e https://m.edsoo.ru/00ae15e8

50 Bakneiimue coequHEHNS KaabIUsI bubanorexa [JOK
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06.03.2024

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

O000111eHHE U CUCTEMATH3ALIS

51 ) 13.03.2024
3HAHUHN
59 JKéctkocTh BOMBI U CIIOCOOBI €€ 13.03.2024 bubnmnoreka [JOK
yCTpaHeHust o https://m.edso0.ru/00ae1886
53 Hpa.,-KTI/IlIeCKaH pabora Ne 6 1o .-TeMe BuGorexa 1IOK
"IKEcTKOCTE BOMLL M METOTIH €8 20.03.2024 |  https://m.edsoo.ru/00aelae8
ycTpaHeHus"
54 As N bubaunoreka [JOK
FOMHUHIH 20.03.2024 https://m.edsoo.ru/00aelc64
55 AmMoTepHbIC CBOWCTBA OKCUIA U 27.03.2004 bubaunoreka [JOK
IUApOKCHAA e https://m.edsoo.ru/00aelc64
56 K bubanoreka [JOK
Seso 27.03.2024 | ins://m edsoo.ru/00ae1d86
57 OKcHIIBL, THAPOKCHUIBI U CONHU JKee3a bubanoreka [JOK
(1) n xenesa (1) 10.04.2024 | piips://m.edsoo.ru/00ae35e6
O00011IeHNEe U CUCTEMATU3ALIU
58 § 10.04.2024
3HAHUHI
[IpakTryeckas pabora Ne 7. Pemenue
SKCTIEPHMEHTAIBHBIX 32/1a4TI0 TEME bubmiorexa [IOK
59 «BayKHEHIIIe METAIIB H HX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COEIUHEHUS
BeruuciieHust o ypaBHEHUSIM XUMHAYECKAX
peaKIuii, ecii OTMH U3PEareHTOB JaH B
M30BITKE HITH CONEPIKUT TIPUMECH. Brbmmorexa LIOK
60 17.04.2024

Brraucnenus MaccoBoii 10U BBIXOAA
MPOIYKTa
peakuuu

https://m.edsoo.ru/00ael1750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O000111eHNE U CUCTEMATH3ALIMS

61 . 1 24.04.2024
3HAHUH
Konrponbnas pabora Ned o teme

62 «Baxxnelme MeTaubl U UX 1 24.04.2024
COETMHEHUS»

63 BemectBa u Matepuansl B 1 15.05.2024 bubaunoreka [JOK
HOBCEHEBHOM KU3HU 4eJI0BEKA R https://m.edsoo.ru/00ae3f50
XUMHUECKOe 3arps3HEeHNe bubaunoreka [JOK

64 1 15.05.2024 .

OKPYKAIOLIEii Cpeibl https://m.edsoo.ru/00ae4270

65 Ponpb xumuu B perieHnu 1 29 05,2024 bubnunoreka [JOK
9KOJIOrMYECKUX NpodieM R https://m.eds00.ru/00ae4270
PesepBHblit ypok. O0001IeHUE 1 bubnuoreka [JOK

66 1 22.05.2024 .

CHCTEMATH3AIHS 3HAHMI https://m.edsoo.ru/00ae0dOa
Pe3e; it ypok. O0001IIEeHIE bubanoreka [JOK

o7 A iﬂ o ! 29.05.2024 https://m.edsoo.ru/00adb33c
CHCTEMAaTH3alWs 3HAaHUI 1M, .

PesepBHblii ypok. O0001IIeHUE 1 bubnuoreka [JOK

68 1 29.05.2024 .

CHCTEMATH3AIHS SHAHMI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJI1 YYEHUKA

® Xumus, 8 xiacce/ 'adpuensa O.C., Octpoymon N.I'., Cagkos C.A.,AKIIOHEpHOE OOIIIECTBO

«I/I3Z[aTeJ'H)CTBO ((HpOCBeHleHI/Ie»

® Xumus, 9 xinacc/ ['abpuensa O.C., OctpoymoB W.T'., Cnankos C.A.,AKIIMOHEPHOE OOIIECTBO
«M3natensctBO «IIpocBenieHner
Tabnmuipl: [lepuoanyeckas cucreMa XuMudeckux smeMeHToB J[. M. Menneneena, Tabauia paCTBOPUMOCTH,

SHeK’I’pOXI/IMI/I‘IeCKI/Iﬁ PAa HANIPSIKCHUAMCTAJIIIOB

METOANYECKHUE MATEPHUAJIBI JIJISA YUYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/X umusi-6a30BbIii-ypoBeHb.- Peanusaius-TpeboBaHumii-

OI'OC-ocHOBHOr0-00111eT0-00pa3zoBanus.- Meroauueckoe-nocooue-yis-yantens.pdf

NP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETUMHTEPHET
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/ https://resh.edu.ru/

https://uchi.ru/ https:/fwww.yaklass.ru/


http://www.yaklass.ru/

	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	Первоначальные химические понятия
	Химический эксперимент:

	Важнейшие представители неорганических веществ
	Химический эксперимент:

	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно-восстановительные реакции
	Химический эксперимент:
	Межпредметные связи

	9 КЛАСС
	Химический эксперимент:

	Неметаллы и их соединения
	Химический эксперимент:

	Металлы и их соединения
	Химический эксперимент:

	Химия и окружающая среда
	Химический эксперимент:
	Межпредметные связи

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ХИМИИ НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ   8 КЛАСС
	ПОУРОЧНОЕ ПЛАНИРОВАНИЕ      8  КЛАСС
	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
	МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ УЧИТЕЛЯ
	ЦИФРОВЫЕ ОБРАЗОВАТЕЛЬНЫЕ РЕСУРСЫ И РЕСУРСЫ СЕТИ ИНТЕРНЕТ

