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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs COCTaBJICHA Ha OCHOBE
TpeOOBaHUIl K pe3ylibTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOT'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueil mporpaMMbl BOCIUTAHUS U C YU4ETOM KOHIICTILUU NPEnoaBaHus y4yeOHOro mpenMera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma mo xumHuM Ja€T MpEeACTaBICHUE O ILENAX, OoO0mel cTparernu OOydeHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOrO NpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPEIyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHE 110 pa3/esiaM U TeMaM MPOTrpaMMbl 110 XUMHUH, ONPeAeseT KOIMUeCTBEHHbIC
Y KaUeCTBEHHbBIC XapaKTEPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO [TOCIIeI0OBATEIbHOCTD U3yUeHUs
XUMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH y4eOHOTO Ipolecca,
BO3PaCTHBIX 0COOEHHOCTEN 00yUaroLMXCs, ONPEIEIsIeT BO3SMOKHOCTH MPEAMETA /IS pealln3aluu
TpeOoBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEeNbHON MPOrpaMMbl HA YpPOBHE
OCHOBHOTO 0011ero obpa3oBaHusi, a Takxke TpeOoBaHMI K pe3ylbTaTaM OOy4eHHs XUMHUU Ha
YpOBHE LieJIel U3y4YeHHs MIPEeIMeTa U OCHOBHBIX BHAOB y4eOHO-ITO3HABATEIBHOMN NESTEILHOCTH
00yyJaromerocs o OCBOCHUIO y4eOHOT0 COACpIKaHUS.

3HaHME XUMUH CIIY>KUT OCHOBOH i (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4daloIIerocs, ero
IpeCTaBIeHU 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIe XUMHUEH
NPEJICTAaBICHUS O B3aMMOIIPEBPAIICHUSX YHEPTUU U 00 SBOIIIOIUH BEIIECTB B MPHUPOJIE, O MY TSIX
pemeHust TI00aNBHBIX TPOOJIEM YCTOMYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOH,
HHEPreTUYECKOM, MUILEBON U 3KOIOTHYeCKOi 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUS.

N3yuenne xuMuu:

CIOCOOCTBYET peaTu3aIiii BO3MOKHOCTEH IS CAaMOPa3BUTHS U (POPMHUPOBAHUS KYITbTYPHI
JMYHOCTH, €€ o011el n (PyHKIMOHAIBbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN O0ydaroumxcs,
HaBBIKOB  MX  CaMOCTOSATENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaKk M B
poeCCHOHAIBHON JESTENHHOCTH;

3HaKOMHT CO CIEHMU(PUKOW HAYYHOTO MBIIUICHHS, 3aKJIQJBIBACT OCHOBBI IIEIOCTHOTO
B3IJI]1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAyYHON TPAMOTHOCTH 00yYarOIINUXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlaHHbple HampaBieHHs B OOYYEHMHM XMMHMH 00ECIEUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOTO MpeIMeTa, KOTOPBIH SBISIETCS TIearOrTHIeCKH aIaliTHPOBAHHBIM OTpayKeHHEM 0a30BOM
HAYKH XMMUH Ha OTIPENIEIIEHHOM dTare e€ pa3BUTHUS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOCHUE
00yYaroIKUMUCS CUCTEMbI NTePBOHAYAIBHBIX TOHATHI XMMUHU, OCHOB HEOPIaHUYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKON XUMUH.

CrtpykTypa coiepxaHusl MPOrpaMMbl MO XMMHH c(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxona k e msyudeHuro. ConepkaHue CKIAABIBACTCS W3 CHCTEMBl MOHATUH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTaHM30BaHbl II0 NPUHIUIYY IIOCIENOBATEIBHOTO Pa3BUTUs 3HAHWN Ha OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBSI3H;

— Mpe/CTaBIECHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEI0OBATEIHHO OT OJJHOT'O YPOBHS K APYTrOMY, BBITTOJIHSS
(GyHKUIMU OOBSICHEHUS U IPOrHO3UPOBAHMSI CBOIMCTB, CTPOEHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TI0JyYEHHUS NU3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEICTABICHUS O
XUMHYECKON COCTAaBJAIOIICH HAYYHOM KAapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM II03HaHUs B Hayke. M3ydueHne xumun
IPOMCXOIUT C IPUBJICUCHNUEM 3HAHUM U3 paHee U3YUEHHBIX yUeOHBIX IpeaMeToB: «OKpy Karomui
Mup», «buonorus. 5-7 knacce» u «®dusnka. 7 Kiaacey.

[Tpu u3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHNE 3HAHHIH OCHOB XUMHUECKOW HAYKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3a7aya yueOHOTo IpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BELECTB M XUMUYECKUX peaKuil, B
(GopMHpOBaHUM W pPa3BUTUM T[IO3HABATEIbHBIX YMEHMH M MX HNPUMEHEHHH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATENIbCKOM J1eATeIbHOCTH, OCBOEHUH MpaBMJl G€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI Ba)XHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEJJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CUCTEeMaTHYecKoe MpHoOIIeHHue oOyJaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAyYHbIM  METOAaM  IO3HAHUS,
(bopMHPYIOIIUM MOTHBALIMIO M pa3BUTHE CIOCOOHOCTEHN K XUMHU;

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYy4YaloIIMMUCS OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIS Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciIe YMEHHHM OOBACHATH U OLIEHUBATD SIBJICHUS OKPY>KaIOIIEr0 MUPa, UCIIOJIb3YS 3HAHUS U OTIBIT,
MOJTy4YE€HHbIE MPH U3YyYEHUU XHUMHUH, MPUMEHSATh UX MPHU PEHIeHUH NpoOsieM B MOBCEIHEBHOMN
KU3HU U TPYJIOBOM IESATENbHOCTH;

— (popmupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLICHUHN, TOHUMAHUS LIEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKU LIEJIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATEIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpenbl;



— pa3BHTHE MOTHBAIIUU K O0YUYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHusI.

OO01miee Ynciio 4acoB, OTBEACHHBIX IS M3YYCHUS XMMUU HA YPOBHE OCHOBHOT'O OOIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/bLHBbIE XUMHYECKHE TOHATHS

[Ipenver xumuu. Ponb XUMHHM B JKM3HHM 4eloBeKa. XUMHUS B CUCTeMe HayK. Tema u
BeniecTBa. du3nueckue cBOWCTBA BELIECTB. ATperatnoe coctosiHue Bemects. [loHsTue o Mmerogax
no3HaHus B xumuu. Yucteie BemectBa u cMecu. CriocoObl pa3iesieHus CMECE.

ATOMBI H MOJICKYJIBI. Xumuueckue djieMeHTh. CHMBOJBI XHMHUYECKHUX DJIEMEHTOB.
[TpocThie U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas popmysa. BaJeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBasi 10715 XHMHUYECKOTO JIEMEHTa B COCMHEHUH.

Komungectso Beniecta. Mosb. MossipHas macca. B3anMocBsA3b KOJIMYECTBA, MACCHI U YUCTIa
CTPYKTYpPHBIX €IUHHII BelecTBa. Pacu€Tsl mo popmynam XUMUUYECKHX COSTUHEHUI.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus W e€ MpU3HaKU. 3aKOH
COXpaHEHHs Macchl BelleCcTB. XuMuueckue ypaBHeHHs. Kinaccudukanus XuMUYecKUX peakuui
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OOMEHa).

Xumuueckuii IKcnepumenn.

3HAKOMCTBO C XMMHYECKOH MOCYJ0#, mpaBuwiamMu paboThl B JabopaTtopuu U mpuéMaMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M OMUCAaHUE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI0IeHne (pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUTIEHUE M KOHJIEHCAIIUs BOJbI) U XMMHUUYECKUX (TOPEHHUE CBEUH,
IpOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJia ¢ KUCIIOTOM) sSIBIeHu, HaOIroieHue u
OTHCaHWE MPU3HAKOB MPOTEKAHMS XUMUYECKUX PEaKIiii (pa3iokeHue caxapa, B3aUMOJICHCTBIE
CEpHOHN KHUCIOTBHI C XJOpUAOM Oapusi, pasnoxkeHue ruapokcuga menu (ll) mpu nHarpeBanuu,
B3anMoJieiicTBHE kelne3a ¢ pactBopoM coiu Meau (1), n3ydenue cnocoGoB pasaeneHus cMeceit:
C TOMOINBI0 MarHuTa, (UIBTPOBAHUE, BBHIMAPUBAHUE, JUCTUIULIHS, Xpomarorpadus,
MMPOBEACHUEC OYHCTKU HOBapeHHOﬁ coJu, Ha6J'IIO)IeHI/Ie U OIIMCAaHHE PE3YIJIBTATOB MPOBECIACHHUA
OMBITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JIaHHE MOJENeH MOJIEKYII
(IrapocTep>KHEBBIX).

Baskneiilue npeacTraBuTe/ I HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3ia€MEHT M IpOCTOE BEIIECTBO.
Haxoxnenue kucimopoaa B npupoe, GU3NIecKne 1 XUMUYECKHE CBOMCTBA (PEaKIIUU TOPEHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOMy4YeHHsS KHUCIOpoJa B J1abOpaTopuu u
npoMbIIIeHHOCTH. KpyroBopot kucinopona B mpupoge. O30H — autoTporHas MOIU(pHUKAINS
KHCIIOpO/ia.



TennoBoit A(PPeKkT XUMHUYECKOH peakluh, TEPMOXHMHUUYECKHE YpPaBHEHHs, 53K30- U
OHAOTEPMUYECKUE peakuuu. TomauBo: yroinb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO AP QeKTa, pa3pyluIeHre 030HOBOTO CIIOS.

Bogopon — anemeHT u npoctoe BeuiecTBo. Haxoxaenue Boiopoaa B mpupoe, husnueckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoyTydyeHus. KuciaoTel u comnu.

MoutsipHbiii 00BEM Ta30B. PacuéThl 10 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pacrBoputrens. PactBopbl. Hacklmennsie u
HEHACBIIICHHbIE PAacTBOpbl. PacTBopuMOCTh BellecTB B BoAe. MaccoBas 10is BellecTBa B
pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopot Boawsl B mpupoje. 3arpsisHEHUE MNPUPOJHBIX BoA. OXpaHa M OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuneHudt. Oxcunpl. Kiaccudukanus OKCHIIOB:
coneoOpa3yroline (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpasyromue. Homenknatypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lomyyenne okcuaos.

OcuoBanus. Kiaccudukamnust OCHOBaHMH: HIENOYM W HEPACTBOPHMBIC OCHOBAHHUSI.
Homenkinatypa ocHoBaHuid. Pu3znueckMe M XUMHUYECKHE CBOWCTBa OcHOBaHMM. [lomyueHue
OCHOBAaHUM.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nuecKkue ¥ XUMHUECKUE
cBoiictBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenknatypa cosieid. @u3znueckue U XuMU4Yeckue cBoiictBa coiei. llomyuyenue
COJIEH.

I'eneTndeckas CBA3b MEXKy KJIACCAMHU HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpe/IeNIEHUE CO/IepKaHMsl KMCIopoa B BO3/yXe, NOJy4YeHue, cooupaHue,
pacrio3HaBaHME W H3yY€HHE CBOICTB KHCIOpOJa, HaOIOJEHHE B3aUMOJEHCTBMS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3laMu OKCUJOB M ONUCAaHHE MX CBOICTB, MOJy4Y€HHE, COOMpaHue, paclno3HaBaHUE U
U3y4eHHEe CBOMCTB BoJOpona (ropeHue), B3auMojelcTBue Bomopoaa ¢ okcuaom memu (1)
(BO3MO’KHO MCIOJIb30BaHUE BUICOMATEPHAIIOB), HAOII0IeHHEe 00Pa310B BEIECTB KOJIMYECTBOM 1
MOJIb, HCCJIEI0OBaHUE OCOOEHHOCTEN PpAcTBOPEHUS BEIECTB C PA3JIMYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHICTBHE BOABI C MeTallaMHu (HaTpueM M KalbliueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEOBAaHHE OOpa3llOB HEOPTaHUYECKUX BEIECTB PAa3JIMYHBIX KIIACCOB,
HaOJII0/IeHNEe M3MEHEHUsI OKpAaCKH WHIAMKATOPOB B PAacTBOpPax KHCIOT U INEJIO0Yell, u3ydyeHue
B3auMoiecTBuUs okcuaa menu (I1) ¢ pacTBOpoM CepHOI KHCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAJIU3aLUH, TTOJYUYEHHE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHUE OJHOTO METaJIa APYTUM
M3 pacTBOpa COJM, PEIICHUE HKCIEPUMEHTAIBHBIX 3aJady M0 TeMe «BaxHenmue Kiaaccel
HEOPraHWYECKUX COECTHUHEHUIN.

Ilepuoauuecknii 3axoH u Ilepuoanueckasi cucremMa xumMudeckux sjiementos JI. U.
Menpneseesa. CtpoeHune aToMOB. XUMHYeCKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuumn

[TepBble MOMBITKY KIacCUPHUKAIIUN XUMUYECKUX 3JIeMEHTOB. [IoHATHE O TpyIax cXOIHbIX
3JIEMEHTOB (LIEJIOUHBIE U IIETI0OYHO3EMENIbHBIE METAIIbI, TaJIOT€Hbl, THEPTHBIE T'a3bl). DIIEMEHTHI,
KOTOpbIE 00pa3yroT aM(pOTEepHbIE OKCHIbI U TUPOKCHIBI.

Ilepnonnueckuii 3akoH. Ilepuomnueckas cucrema XuMUYeCKHX odiaemeHToB J[. .
MenneneeBa. KoporkomepuoaHass u ayMHHONIEpUOAHAs ¢opMbl [lepuoanyueckoid CHCTEMBI



xumudeckux ssemeHToB JI. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
HOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX si7iep. M30Tonbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
obosouek aroMoB TepBbIX 20 xuMuueckux diemMeHTOB Ilepwmommueckorr cucremsr J[. U.
MenpgeneeBa. XapakTepucTUKa XUMUYECKOr0 3JIEMEHTA MO €ro moJjioxkeHuto B lleproanueckoi
cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaInyCca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAM U IEPUOJAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cuCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HAyKU U pakTuku. 1. 1. MenaeneeB — yu€HbIi U IpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb  okucineHusi. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KUCIOT W IIEJIOYEd, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (frOpeHue, peakiuu pas3jioKeHNs, COETUHEHUS).

Meoswcnpeomemmnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH MpPH U3YYEHUH XMMHUHU B 8 KJIacCE OCYILECTBISAETCS
yepes UCMOIb30BaHNe KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHSATHH, TaK U MOHSATHH, SIBISIONINXCS
CHUCTEMHBIMU JJISI OTJCNBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0111e eCTeCTBEHHO--HAYYHbIE TOHATHUS: HAYYHBIN (haKT, TUTIOTE3a, TEOPHS, 3aKOH, aHATH3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJCHHUE, OKCIEPHUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepus, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsll, BELIECTBO, TeJO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BENUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XUMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMu4eckux osaemeHtoB J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB XHUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KalMs, KalblMUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproauyeckoii cuctemMe U CTpPOEHUEM MX aTOMOB.

CtpoeHune BemecTBa: BHABl XUMHUYECKON CBS3W. THMBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAINIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3HU.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIIeCTB. XUMHYECKHE CBONCTBA
BEILECTB, OTHOCAIIMXCS K PAa3IMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMM, I€HEeTHYeCcKas
CBSI3b HEOPraHWYECKHUX BELIECTB.

Knaccudukanus XUMUYECKHX PEaKIUi MO pa3UYHBIM MpH3HaKaM (TI0 YUCITYy U COCTaBY
YYaCTBYIONINX B PEAKIIMH BEIIECTB, IO TETIOBOMY 3 (DEKTy, 0 N3MEHEHUIO CTENICHEH OKMCIICHUS



XUMHYECKMX JJIEMEHTOB, [0 OOpaTMMOCTH, IO Y4YacTHIO KaTajaus3aropa). OJK30- H
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsiTne 0 cxopocTu XuMHUUECKOW peakiuu. [loHsTHe 006 00paTUMBIX M HEOOPATUMBIX
XUMHYECKUX peakuusax. [loHATHE O TOMOrEHHBIX M Te€TEepOreHHbIX peakuusx. [lonsatue o
karanuse. [IonsaTue o xumMnyeckoMm paBHOBeCUH. DaKTOpPBI, BIUAIONINE HA CKOPOCTh XUMHUYECKON
peaKuy U MOJI0KEHNE XMMUYECKOI'O PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIH, SJCKTPOHHBIA OanaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIOJIBb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALUU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
aHUOHBI. MeXaHMU3M MCCOLMALIMY BEILECTB C Pa3IMUYHbIMU BUJIaMU XUMUYECKOU CBsA3U. CTeneHb
nuccorranui. CUIIbHbBIE U CI1a0ble 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcCloBHs INPOTEKaHUs peaklUil MOHHOIO OoOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUIl M COJEd B CBETE
IpEJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAHUE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKOM PEAKUUU OT BO3ICHCTBHS DPAa3IMUYHBIX
(bakTOpOB, UCCIEI0BaHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoIecca AUCCOLMALUU
KHCJIOT, 11eJ04el U cosel (BO3MOKHO UCII0JIb30BAHNUE BUE0 MaTEpUAIIOB), TPOBEICHUE ONBITOB,
WUTIOCTPUPYIOIINX TpPU3HAKU MPOTEKaHUs peakluii MOHHOro oOMeHa (0Opa3zoBaHUE OCalKa,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB, WUIIOCTPUPYIOMIMX HPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENIBHBIX pEakUuil (ropeHue, peaklUu pa3jiokKeHHs, COeAMHEHHs), paclo3HaBaHUeE
HEOPraHMYECKUX BEUIECTB C IIOMOINBIO KAueCTBEHHBIX pEeakUWid Ha MOHBI, pELIeHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl 1 HX COeUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne M (U3MUECKHe CBOICTBA IMPOCTHIX BELIECTB — TraJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJUlaMu,
miesouamu).  Xuoposopopod. ConsiHask KHCIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOa Ha OPraHU3M uelloBeka. BakHelme Xi10puabl
U UX HaXO0XJIEHHE B IPUPO/IE.

O6mas xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne M (pu3MyecKhe CBOWCTBA NMPOCTHIX BELIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOINHbBIE MOJAM(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHEe CBOMCTBA. OKCHUIBI CEpPhI Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKHE M XUMHYECKHE CBOMCTBA
(oO1e Kak MpeaCcTaBUTEIN Kacca KUCIOT U crieluduueckue). XUMUYECKUE peaKkiuy, JexKalue
B OCHOBE IIPOMBIIIJICHHOTO CII0c00a NOTYYeHUsI CEPHOI KUCIOTHI. [[puMeHenne cepHoi KUCTOTHI.
Conu cepHOM KHCIIOTHI, Ka4yeCTBEHHAs peakius Ha cynbdar-uoH. HaxoxaeHue cepel um €&
COCIMHEHUH B MPHUPOJAC. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCAUHEHUSIMU CEPBI
(KHCTIOTHBIE I0XKIH, 3arPsS3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBpPAILCHHS.

OOmast xapakTepucTuka 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHEHHWE B MpUpOAe, (U3UYECKUue Hu



XUMHUYECKHE CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndeckue 1 XuMHUIECKHe
CBOWCTBA, MoJly4eHue u npuMenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYeHUE,
¢u3nyeckue M XUMHUYECKHE CBoOilcTBa (0oOLIMe Kak IpeAcTaBUTENs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yaoOpeHuii. XUMHUECKOE 3arps3HEHUE OKPYKAIOMICH Cpelbl COSAMHCHUSIMHA a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOJOEMOB). Docdop, ammoTporHbie MOIU(PUKAIIH
docdopa, puznueckue u xumuieckue cpoiictBa. Oxcup dochopa (V) u dpochopnas kuciora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 35eMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKUCIEHUs. YTIEepoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue U XuMudeckue cBoicTra. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux (U3NYecKue U XMMUYECKHE CBOWCTBA, IEHCTBHE HA JKUBBIC OPTaHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJOTHYECKUe MPOOJIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoxaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, NOJyyeHME M IpuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uoHbI. Micnonp3oBaHue kapOOHATOB B OBITY, MEUIIMHE, IPOMBIILIEHHOCTH
U CEIIbCKOM XO3SMCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUAX yIiepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJI, IJIULEPUH, YKCYCHas KucioTa). [IpupoHble HCTOUHUKU
YTJIE€BOI0OPOAOB (YyroJib, IPUPOIHBIN ra3, He(PTh), MIPOAYKTHI UX NepepadboTku (OEH3UH), UX POJib
B OBITY M IPOMBINUIEHHOCTH. [ToHsITHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUpPaAxX, Oelkax,
YyII€BOJAaX — M HMX POJIM B JKU3HU 4YelloBeKa. MaTepuanbHOE€ €JUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COEIMHEHUN.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJY4YEHHE U IPUMEHEHHUE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTU. BaxkHeimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepuUMenn:

u3ydeHne o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (U3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHHUH (BO3MOKHO
HCIIOJIb30BaHUE BUJAEOMATEpUAIOB), O3HAKOMJIEHHWE C 00pasllaMH XJIOPUIOB (TaJlOT€HUIOB),
O3HaKOMJICHHE ¢ o0pa3namMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BUEOMaTepHuasoB), HaOdIoleHHEe Tpolecca OOYIJIMBaHUS  caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYeHHE XUMUYECKHUX CBOMCTB pa30aBiIeHHOW cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue IpHu3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMH a30THBIX B (OCHOPHBIX YAOOpEHHIA,
NOJy4yeHHe, coOupaHue, paclo3HaBaHWE M U3yYeHHE CBOWCTB aMMHUakKa, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIMI HA HOH aMMOHUS U (poc(aT-uOH M N3y4YEeHHUE IPU3HAKOB UX MIPOTEKaHMUS,
B3aMMOJIEMCTBYE KOHLIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO MCIOJIb30BAHUE
BUJCOMATEPHAJIOB), H3Y4YCHHE MOJENCH KpUCTAJUIMYECKUX pemeToK anmasza, rpadura,
(ysiepeHa, 03HAKOMJIEHHE € MTPOLECCOM a/ICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM



YTIEM U yCTPOMCTBOM MTPOTHBOrasa, MojyueHue, cooOupaHue, paclio3HaBaHue U U3y4eHHE CBOWCTB
YIJIEKUCIIOTO Ta3a, MpPOBEJEHHWE KAaYeCTBEHHBIX peakiuii Ha KapOOHAT M CHJIMKAT-UOHBI M
W3yueHUE [MPU3HAKOB WX MPOTEKaHUs, O3HAKOMJICHHE C TMPOAYKIMEH CHUIMKATHOU
MIPOMBILIUIEHHOCTH, PEIICHHUE YKCIIEPUMEHTAJIbHBIX 33124 110 TeMe «BakHele HeMeTaJlIbl U UX
COCTMHEHUS».

MeTtasiibl M MX COeUHEHUS

OO6m1as xapakTEpUCTHUKA XUMUUECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHUH UX TTOJIOKEHUS
B [lepmonnueckoil cucreme xumuueckux siemeHToB . M. MeHaeneeBa u CTpOEHHUsS aTOMOB.
Crpoenue MeramioB. Meramdueckas CBs3b M METAJUIMYECKAs] KPUCTAUIMYECKAs PEHIETKA.
DNEKTPOXUMUYECKUN psAJl HampsokeHud MertauioB. dusmyeckue M XHMMHUYECKHE CBOMCTBA
MeTaymioB. O0mme crocoObl MOy4eHUs MeTauioB. [[oHATHE O KOPPO3UM METAIIJIOB, OCHOBHBIE
CrocoObl 3almuThl UX OT Koppo3uu. CruiaBbl (cTanb, YyTyH, TIOPAIOMHHHMA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounbie MeTauibl: OJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX JIEMEHTOB /1.
N. MengaeneeBa, CTpOEHHE UX aTOMOB, HAXOXAEHUE B Ipupoac. OPU3HMUYECKHE U XUMUYECKHUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCAUHEHUM.

[I{erouHO3EMENBHBIE METAIUIBI MATHAN M KaIbLUI: MOJI0KEHKE B [lepruonnueckoi cucteme
xumudeckux 3iemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HaXOXKJICHHUE B IMPHUPOJE.
®u3nueckue U XMMHYECKUE CBOMCTBA MarHus M KajdblMsl. BakHelnine COeIUHEHHUs KalbIus
(oxcun, ruapokcu, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumuueckux snemeHTo [ U.
MengeneeBa, CTpOEHHE aTOMa, HaXOXKAeHUE B mpupojae. OU3nvecKue 1 XMMHYECKHUE CBOMCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MengeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B mpupojae. OU3nvecKue 1 XMMHYECKHUE CBOMCTBA
xene3a. Oxkcuapl, Tuapokeunpl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenn.

03HAaKOMJICHHE C 00pa3llaMHi METAJIOB U CIIABOB, MX (PU3HMUYECKUMHU CBOMCTBAMH, U3YUCHUE
PE3yIBTATOB KOPPO3UH METAILIOB (BO3MOXKHO MCITOJIb30BAHNUE BHIEOMATEPHAIIOB), 0COOCHHOCTEH
B3aUMOJICMCTBUSL OKCHJAa Kalbl[Usi M HATpusi C BOJAOM (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, MpoIlecca TOPEHHUs Kejle3a B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIECOMATEPHUATIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHWs, KajbllUs, aTFOMUHUS, ITMHKa, xene3a (Il) u xenmesa
(1), meau (1), HaGMIOIEHNE U OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS W THIPOKCH/IA IIMHKA, PEIICHUE IKCTICPUMEHTABHBIX 33]1a4 110
TeMme «BaxkHelme MeTamibl U UX COCTUHEHUSD.

XuMus M OKpyKaoLias cpeaa

BemectBa u maTepuaibsl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe HCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObiTy. IlepBas momois mpu XUMHYECKHX OOTax H
OTPABJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karolleil cpepl (mpeeiabHas A0MyCcTUMasi KOHIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:



n3ydeHne 00pasIoB MaTeprajoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Mestcnpeomemnvle cea3u

Peanu3zanus MeXnpeaMeTHBIX CBsI3€ MPU U3YUYEHUU XMMMHU B 9 Kiacce OCYIIECTBISETCS
Yyepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK ¥ OHATHUH, SBIISIOIIAXCS
CHCTEMHBIMH JIJISl OT/ICIBHBIX TPEJMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO01ue ecTecCTBEeHHO-HAYYHbIE MIOHSATHUS: HAYIHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CHHTC3, Knaccn(bmcaum{, NEpUOANYIHOCTD, Ha6HIOIIeHI/I€, SKCIICPUMCHT, MOACIIMPOBAHUC,
U3MEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIA YPPEKT, TEXHOJIOTHSI, MATCPHAIIBL.

Odwusuka: Martepusi, aTroM, O3JCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIHJ, H30TOIIHI,
PaanOaKTUBHOCTD, MOIJICKYIJIa, BHGKTpI/I‘-IeCKI/If/'I 3apsan, IIPpOBOAHUKH, MOJIYIIPOBOAHUKHU,
JTUBJICKTPUKH, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIUTNYECKAs PEIIETKA, CIUIABbI, (U3MUYCCKIE BETUYUHBI, CTHHHIIBI
U3MEpEHUs, KOCMUYECKOE MPOCTPAHCTBO, TIaHEeThl, 3BE3/1b1, COHIIE.

buonorust: ¢ortocuHTe3, npIXxaHue, Omocdepa, IKocHCTEMa, MUHEPAIBHBIC YIOOPCHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BEIICCTBA.

[eorpadusa: armochepa, ruapochepa, MUHEpalbl, TOPHBIE TOPOJIBI, TOJC3HBIE
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B XOJIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOU JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLIMOKYJBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU TOBEJIEHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yYatOIIUXCsl.

JIM9HOCTHBIE PE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOrO OOINECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOMHCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
y4e0HO-HCCIIeIOBATEIILCKON, TBOPUYECKOHM W JPYrUX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSATEIHHOCTHU MPHU BBHITTOTHEHUN yUeOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIECCe 3TOH y4eOHOHM AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEACHHE U IIOCTYIIKH CBOMX TOBAPHUIICH C TO3UITUN HPABCTBEHHBIX H MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W COCTABISAIOIINE OCHOBY IS
MOHWMAaHHUS CYIITHOCTHA HAYYHOW KapTHHBI MHpPA, ITPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPUPOJIBI, B3AMMOCBS3SIX YEJIOBEKA C MPUPOTHONU CPEIO, O POJIU XUMHUHU B TIO3HAHUU
ITHX 3aKOHOMEPHOCTEI;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHbIE HA IMOJyYCHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX TIPOIECCOB W SIBJICHUMW, ITO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHON IUTEPATypOH, HOCTYMHBIMH TEXHUYECKUMH CPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 3I0POBbSI:

OCO3HaHHE [IEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE TMIOCIEACTBUN M HENPUSITHE BPEIHBIX HPHUBBIYEK
(ynorpeOyieHusT aJKOTrojisi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJIEHHS IpaBHI
0€30MacHOCTH MPHU OOPAIEHUN C XUMUYECKIMHE BEIIECTBAMU B OBITY U peaibHON KU3HU;



5) Tpy10BOT0 BOCIIMTAHMS:

MHTEPEC K MPAKTHIECKOMY M3yUEHHUI0 MPOGECCHi U TpyAa pa3IndHOro pojJia, yBAXKCHHE K
TPYAY U pe3yJibTaTaM TPYAOBOM JIEATENBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJOIIKEHUS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMMHHU, OOIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHANBHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHON Cpe/Ie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOLICHHE K MPUPOJIe KaK HCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOTIOACHUS MpaBUl O€30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIlleCTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLIUX 3J0OPOBbIO U JKU3HU JIFOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, IOJTy4YaeMble PU U3YUCHUU XUMUU, JJI PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYPBbl, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJ0B XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pyKOBOJCTBOBAaTbCA UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJibTaTOB BBIIESIOT 3HAYMMBIE 71 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPUS, MPUHIUIM, THUMOTe3a, (akT, cUCTEeMa,
MPOIIeCC, SKCIEPUMEHT U JPYToe.), KOTOPhIE UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETaxX U MO3BOJISIIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHMHE MUpa, U YHHBEpCAlbHbIE YdeOHbIe NEHCTBUS (IIO3HABaTEIbHbBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIECTBICHUIO YIYEOHOU e TETHHOCTH.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie jiornyeckune AeHCTBUA:

YMEHHUS MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILLIICHUS I[PU OCBOCHWM 3HAHMM:
PacCKpbIBaTh CMBICI XUMHYECKUX MOHSATUHN (BBIICIATH UX XapaKTEPHbIE MPU3HAKHU, YCTAaHABINBATh
B3aUMOCBSI3b C JIPYTMMH TIOHSITHSIMH), WCIOJIB30BaTh TOHSATHSA MJIsi OOBSICHEHHUS OTICIHHBIX
(GakTOB U SABJICHUIA, BBIOUPATH OCHOBAHUS U KPUTEPHH AJIs KTacCU(DUKAIINHI XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMil, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3U MEXIYy OOBEKTaMHU
W3Y4YeHUs, CTPOUTH JIOTUUECKHE PACCYXICHHS (MHIYKTHBHBIC, NEAyKTUBHBIC, TIO AHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKJIFOUECHUS,

yYMEHHE MPUMEHATh B MPOLECCE MO3HAHUS MOHATUA (NIPEAMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMblE B XHMHH, MPEOOPa30BBIBATH IIMPOKO
MPUMEHSEMbIE B XUMUHU MOJICIIbHBIC MPEICTABICHNUS — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHCHHE XHUMHYECKON peakmuu — TpU PEIICHHH Yy4eOHO-
[I03HABATEJIBHBIX 3a/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH M3yYaeMBbIX OOBEKTOB — XHMHUYECKHX BEIIESCTB U
XUMHUYECKUX PEaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3YUAEMBIX MPOIECCAX U SBJICHUSIX.

ba3soBble ucciienoBare/ibCKue 1eMCTBUA:



yYMEHHE HUCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B Kaue€CTBE WHCTPYMEHTAa IO3HAHHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIIATh OTUET O MPOJICIIaHHOM pabdoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XMMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE I0coOus, pecypchl MHTEpHETa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUMBYIO M HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBITIOJHEHUS YICOHBIX M TIO3HABATEIBHBIX 3a/1a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJIa/IEHUE KYJIbTYpPOl aKTUBHOTO MCIIOIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPY KaloLIel MpUpOAHON CPeIbl.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUSL:

YMEHHS 3aJaBaTh BOIPOCH (B XOJe Auamora u (WiIu) ANCKYCCHH) MO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBATH CBOM TMPEATOKEHUS OTHOCUTEIHHO BBITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPECTABIATh MOJYYCHHBIE PE3YIIbTaThl O3HABATEIHFHOM NEATEILHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJIbTATOB BBIMOJIHEHUS XUMHUYECKOIO
DKCIIEpUMEHTa (J1adopaTOpPHOrO OMbITa, JAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIECTB, y4€OHOTO MTPOCKTA);

YMEHHSI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
HCCIIEIOBATENILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpOOJieM HAa OCHOBE yuéTa
OoOIIMX MHTEPECOB U COTJIACOBaHMS MO3UIUN (0OCYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBbI», KOOPAUHALIUS COBMECTHBIX JEWCTBUM, ONpe/ielieHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PerynsiTuBHbIe yHUBepCAJIbHbIC YUeOHbIE 1efiCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEAENITh UENN ACSITENbHOCTH, MNIAHUPOBATh, OCYLIECTBIATh,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
Haubosee 3 PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 T03HABaTENbHbIX 33/1a4, CAMOCTOSTEIbHO
COCTAaBJISITh UM KOPPEKTUPOBATH MPE/JI0KEHHBIN aTOPUTM JE€HCTBUMA IPU BBITIOJHEHUN 3aJaHUI
C y4€TOM TIONy4eHHUs HOBBIX 3HAHUN 00 HM3yuaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OILICHUBATh COOTBETCTBHUE MOIYYEHHOIO PE3yJIbTaTa 3asBJICHHOM LI€JIH, YMEHHE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeJiaraéMble B YCJIOBUHM 3a/laHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



oOydJalomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObl JAeWCTBUM, creuuduyeckue s
npeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHMSI, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyAIIHSIX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBasi J0JIs1 XMMUYECKOTO JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
o0OMeHa, ’K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHILIEHTpAalMsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTpeNieNiATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJICHTHasl U MOHHAs) B HEOPTaHUUECKUX COECTMHEHUSAX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;
ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass monrpynmna (b-rpynma)», mManble U OoiblIMe NEPUOIbI, COOTHOCHUTH
0003Ha4YeHus1, KOTopble UMeroTcs B Tabnuue «lleproguueckas cucremMa XUMHUYECKUX
anemeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
addexry);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB, NOATBEpP)KJAas  ONUCAaHWE IpUMEpaMH  MOJIEKYJSIPHBIX  yPAaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAILUIO, BBISBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAY4YHBIC METOIbI IO3HAHWSI — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHUE,
SKCIIEPUMEHT (peaabHbI U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIMOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB IO MOJIYYEHUIO U
coOMpaHHIO Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOpPOJAA), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TarenH, METUIIOPaHX U APYyTHe).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBsI3b, TEIIOBOM 3(PEKT peakluu, MOJb, MOJSPHBI 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCJIEHME M BOCCTaHOBJEHHE, AIJIOTPONHs, aM(OTepHOCTb, XMMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH M NPUMEHSATH 3TH
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIM4YHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COCIMHEHHWH 1o ¢opMysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYEeCKUX COENMHEHHUSX, 3apsij HMOHAa IO XUMHUYECKOU
dopmyIe, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynna)» u «mnobouyHas mnoarpynmna (b-rpynma)», maneie u Ooibline MepUOJbI,
COOTHOCHTbH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPHOAMUECKON TaOIHUIIE, C YUCIIOBBIMU
XapaKTepUCTHUKAMHU CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsl sAapa,
o0111ee YMCII0 AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o0uiye 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
Ipejienax MaJlbIX NEPUOAOB U TVIABHBIX MOArPYII € YYETOM CTPOEHHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTABJIATh YPABHEHUS SJIEKTPOJUTUYECKON JTUCCOLMALMN KUCIIOT, LeJIoueil u conel,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
HNOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBAMHU
pas3INYHbIX KIIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHSAMHU T10 BBIIOJIHEHUIO Ja0OPAaTOPHBIX XUMUYECKUX OIIBITOB I10 MTOJYYEHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKHUCIIOTO Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CWJIMKaT-, cylnbdar-, THJIPOKCHJ-UOHbI, KAaTHOHbBI AMMOHMS M HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHHUs CBOMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4YHbI€ METO/bI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHME

8 KUIACC
KoanuectBo yacoB
Ne HanmenoBaHue pa3jie/ioB U TeM K n JuiekTpoHHbIE (HU(POBDbIE)
HTPOJIbHBI AKTHYECKH
n/n NPOrpaMmblI Bcero OHTPO ¢ p cerme o0pa3oBaTe/ibHbIE pecypcChl
padoThbI padoThI

Pasznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS

Xumust — BaxkHas 00J1acTh
11 €CTECTBO3HAHMS U MPAKTUYECKOU 5 2
NesITeIbHOCTH YEJIOBEKA

1.2 BemectBa 1 XuMHUYECKHE peaKUU 15 1

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

bubnuoreka [{OK
https://m.edsoo.ru/7f41837c

Uroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ i HEOPraHMYeCKUX BelleCTB

bubnunoreka LIOK
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 1 https://m.edsoo.ru/7f41837¢
bubmmoteka IIOK
2.2 Bonopoa.ITonsitue o KucinoTax v Comsx 8 1 hitps://m.eds00.ru/7f41837¢
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubnnorexa [JOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI HEOPTAHUYECKUX 11 1 1 bubmuorexa [IOK
' COETMHEHHU I https://m.edsoo.ru/7f41837c
Wroro mo pazneny 30

Paspnen 3. Ilepunoanyeckuii 3axkoH u Ilepuoguyeckas cucrema xumudeckux 3jaeMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.

XumMuuyeckasi CBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE Pe€aknumn

ITepuonnueckuii 3akoH u [lepronnueckas
3.1 CHCTEeMa XUMHYECKHUX d1eMeHToB J]. 1. 7
Mennene-eBa. CTpoeHne aToma

bubmuoreka [{OK
https://m.edsoo.ru/7f41837c

39 Xumnyeckas cBa3b. OKUCIUTEIBHO-
' BOCCTAHOBHUTEJIbHBIE PEAKIIUU

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
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bubnunorexa LIOK

Hroro no paszeny 15 https://m.edsoo.ru/7f41837¢c
PezepBHOE Bpemst 3 bubmorexa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 6
[TPOT'PAMME
9 KJIACC
KosmuecTBo yacoB JJIeKTPOHHBIE
Ne i/m f;:rn::;f;:::me PA3ACITOB M TEM Beero Konrtposbusbie IIpakTuueckue S%I/Il)g)g:;al:;)mﬂm e
padoThI padoThI pecypebi
Pasnea 1. BemecTBo M XuMH4yeckmne peakiun
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 bubnuoreka [IOK
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
peakiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLIHAITHS. 8 1 1 bubnnoreka [JOK
XUMHUYECKHE PEaKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paznea 2. HemeTasibl M MX coeIMHEHHS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubnuotexa [JOK
snemeHToB VIIA-rpynmnsl. ["amorenst https://m.edsoo.ru/7f41a636
OO01mast xapakTepUCTHKA XHMIIECKHX Bubmorexa [IOK
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.3 BHGMCHTOIf VA-EpynnLI. Azot, Gocdop u 7 1 ﬁgg;?ﬁ;,i%igﬁﬁ/? 412636
UX COEIMHEHUs



https://m.edsoo.ru/7f41837c
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OO01mas XxapakTeprucTUKa XUMUIECKIX

bubmuorexa [JOK

2.4 9/IEMEHTOB IVA-rpynmel. Yriepona u 8 https://m.eds0o.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro mo pazaeny 25
Paznena 3. Merajiibl M X COeTHHEHUS
. bubnmoreka [JOK
31 Obuwe cpoficTsa MeTajuI0B 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxnelimme MeTaiubl U UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Utoro no pazneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepualbl B )KM3HU YEJIOBEKa 3 Bronmozexa LIOK
' https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
Pe3epBHOE Bpemst 3 bubmorexa LIOK
p p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

* Xumus, 8 knacc/ 'abpuensa O.C., Octpoymon W.I'., Cnaakos C.A., AKITMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBemenune»

» Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A., AKnroHepHOE
obuiectBo «M3narenscTBO «IIpocBermenne»

tabmuuel: [leproanueckas cucrema xumudeckux anemenToB J[. . Menneneesa, Tabnuna
PacTBOPUMOCTH, FNEKTPOXUMHUUYECKHUM psAJl HAIPSHKEHUST METAJIIOB

METOAUYECKHUE MATEPHAJIBI IS YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/ Xumusi-6a30BbIii-ypoBeHb.-Peanu3anms-
tpeboBanuii-OI'OC-ocHOBHOT0-00111eT0-00pa3oBaHus.-MeToauueckoe-1mocooue-isi-
yuuresst.pdf

NUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/
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