MYHHUIHUITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE
KJIMMOBCKAS CPEJHASA OBINEOBPA3OBATEJIBHASA HIKOJIA Ne2

AHHOTanuA K padoueii mporpamme
yueOHOro npeamera « XuMHus)

Pabouas nporpamma ydeOHOTO mpeaMera « XUMUs» 00s3aTeIbHOM MpenMeTHON 00acTu «ECTeCTBEHHO-HAYYHBIC
MPEIMEThD» SBISETCS YaCThIO OCHOBHOWM 00pa30BaTENbHON MpOrpaMMbl OCHOBHOTO ob1iero oopazosanus (OOIT O00)
MBOY Kimmosckoit COLI Ne2, pa3zpadorana B coorBercTBuu ¢ MyHKTOM 32.1 ®I'OC OOO Ha ocHoBe DenepanbHOIt
paboyeii mporpaMMbl IO OHOJIOTHH U peanu3yeTcs 2 roaa ¢ 8 mo 9 kiacc.

Pabouas mporpamMma paszpaboTaHa yYWTENSIMM XMMHHU IIKOJNbI C HcHojib3oBaHueM «KoHcTpykTopa pabounx
nporpaMm» caiira «Exnnnoe conepikanue o0uiero o0pa3oBaHusa» B cOOTBeTcTBUM ¢ IlonoxeHunem o pabounx mporpaMmax
W OIpenensieT OpraHu3alii0 0Opa3oBaTENbHON AEATEIBHOCTH YUYUTENs B INKOJE 1O NpeaAMeTy «Xumus». Pabouas
IIPOTPaMMa COAEPKUT CICAYIOIINE CTPYKTYPHBIE DJIEMEHTHI:

-[IOSICHUTEIIBHYIO 3aIIHCKY;

-00IIyI0 XapaKTePUCTHKY YIeOHOTO MpeaIMeTa « X UMHS»;

-LIEJT1 U3YYCHUS YIeOHOTO MpeaIMeTa « X UMHS»;

-MeCcTO y4eOHOro mpeaMeTa « XUMHS» B YIeOHOM TUTaHE;

-coJiepKaHne y4eOHOTO npeameTa « XuMHUsy;

-IJIaHUPYEMBIC PE3YJIbTAaThbl (HI/I‘IHOCTHBIC, METapPpCIMETHBIC 1 HpeI[MeTHble);

-TeMaTH4ecKoe IIAaHUPOBaHKUE, CHOPMHUPOBAHHOE € YUETOM paboyel MporpaMMbl BOCIUTAHUS U BO3MOXKHOCTBIO
ucnonb3oBanus IOP/ILIOP.

Pabouas mporpamma obcyxaena Ha 3aceganu [IIMO yuurtenell €CTECTBEHHBIX MPEIMETOB IIKOJbI, MPUHSITA
pemeHreM menarorudeckoro coera (mpotokon Nel ot 30.08.2024r.), yrBepxknena npukazom nmo MbOY Kmumockoit
COLL Ne2 Ne99 ot 30.08.2024r. B kauecTBe yactu conepxanus OOIT OO0

Ha ocHoBe nmanHoil mporpammel  yuuteneM pasdpabarbiBaeTcst KTII B coorBerctBumM ¢ [lonoxkeHuem o
KaJICHIapHO-TEMaTHYECKOM TUIAaHUPOBAaHMH 10 Y4eOHOMY mpeameTy, Kypcy, monymto. KTII paccmarpuBaercs Ha
3acenanuu [IIMO u cornacyercsd ¢ 3amecturenieM o YBP.

Brpinucka
U3 OCHOBHOW 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

PABOYAS ITPOI'PAMMA
yueOHOro npeamera « XuMHs»
AJis1 o0yyarommxcs 8-9 kiaccos
(0a30BbIii YpOBeHbD)

CPOK peajm3anuu 2 roaa

Brimmcka BepHa




IHHOACHUTEJ/IBHAS 3AIIMCKA

[IporpaMma 1Mo XWMHH Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHHsS COCTaBI€HAa Ha OCHOBE TpeOOBaHWH K
pe3yabpTaTaM OCBOSHHsI OCHOBHOM 00pa3oBaTeNbHON MPOTrpaMMbl OCHOBHOTO O0IIEro oOpa3oBaHUsl, MPEACTABICHHBIX B
@I'OC 00O, a Takxe Ha OCHOBe (enepalbHON padoueii MporpaMMBbl BOCTIUTAHUS M C YIETOM KOHIIETIIHH MPETIOAaBaHH
y4aeOHOro TpenMeTa « XuMHsD» B 00pa3oBaTeNbHBIX opranusanusax Poccuiickoit @enepannu.

[IporpaMMa mo xumum Aa€T HpEACTaBIEHHE O LENAX, OOIIed cTparermd OOydYeHHs, BOCIHMTAHHS M DPa3BUTHUS
o0yJarmmxcsi  cpeAcTBaMH y4eOHOrO MpeaMeTa, yCTaHaBIMBAacT O0s3aTeNbHOE TPEAMETHOE COZACpIKaHHe,
MpeIycMaTpUBAET PaclpelelIeHne ero 1Mo KiiaccaM M CTPYKTYpHPOBaHHUE 0 pas/ielaM W TeMaM MpOrpaMMbl TI0 XHMUH,
OTIpeaeNsieT KOJMYSCTBEHHBIE M KAYEeCTBEHHBIC XapaKTEPHCTUKU COACPIKaHUs, PEKOMEHIYyEeMYIO IOCIIEA0BATEIbHOCTh
W3YUYCHHSI XUMHHU C YYETOM MEXIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHMKH Y4eOHOTrO Mpolecca, BO3PacTHBIX
0CcOOCHHOCTEH O00yYaIOMINXCs, OIpenesieT BO3MOXKHOCTH TpenMeTa Ul pealn3alnd TpeOOBaHWK K pe3ylbTaTaMm
OCBOEHHSI OCHOBHOM 00pa30BaTENbHOI MPOrpaMMBbl Ha YPOBHE OCHOBHOTO 00Iero o0pa3oBaHus, a Takke TpeOOBaHUH K
pe3yibpTaTaM OOY4YeHHS XMMHW Ha YpOBHE Lejeld HM3y4YeHHUs MpeaMeTa U OCHOBHBIX BHAOB yueOHO-TIO3HABaTEIBHOMN
JeSTeTbHOCTH 00yYaroIIerocs Mo OCBOCHUIO y4eOHOTO COAep KaHMUA.

3HaHWe XHMHUHW CIYKUT OCHOBOH It (hOpMHPOBAaHUS MHPOBO33PEHUS OOYYArOIIErocs, €ro MPeACTaBIECHHH O
MaTepHaJIbHOM €AMHCTBE MHpPA, BAXKHYIO PO UIPAtOT (OPMHUpYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOITPEBPALICHHUSX
SHEPTUU W 00 SBOJIOIUH BEIIECTB B NPUPOJAE, O MYTSIX pPEIIeHHs TII00aIbHBIX MPOOJEM YCTOHYMBOIO pa3BUTHSA
YeII0BEYeCTBA — CHIPHEBOM, SJHEPTETUIECKOH, MUIIEBON M SKOJIOTHUECKON 0e301macHOCTH, TpoOIeM 31paBOOXPaHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealn3alui BO3MOKHOCTEH Il CaMOpa3BUTHSI M (POpMUpPOBaHUS KyJIbTYpPhl IUYHOCTH, €€ o0Iel 1
(hyHKIIMOHAIBHOMN TPaMOTHOCTH;

BHOCHT BKJaA B (OpMHpPOBaHWE MBIIIICHHS W TBOPYECKHUX CIIOCOOHOCTEH O0OydYarommxcs, HAaBBIKOB WX
CaMOCTOSITCIIbHON YYEOHOM JEesATEIbHOCTH, SKCIICPUMEHTAIBHBIX U HCCICIOBATCILCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCEHEBHOM JKU3HH, TaK ¥ B IPO(PECCHOHAIBLHON e TeTbHOCTH;

3HAKOMHUT CO CHEeNH(PUKOH HAYYHOTO MBIIUICHUS, 3aKJIaIbIBa€T OCHOBBI IEJIOCTHOTO B3IUIAa Ha EIMHCTBO
IpUpoabl M YCJIOBCKA, SABIACTCA OTBECTCTBCHHLIM 3TallOM B Q)OpMI/IpOBaHI/II/I CCTCCTBCHHO-HHYQHOﬁ IrpaMOTHOCTH
00yYarOIIUXCS;

croco0cTByeT (HhOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHWS K €CTECTBEHHO-HAYyYHBIM 3HAaHUSAM, K TPUPOJE, K
YeIIOBEKY, BHOCHT CBOW BKJIAJ] B 9KOJIOTHUECKOe 00pa3oBaHue 00yJarOIIIXCS.

JlaHHble HampaBjiCHUS B OOYYCHHHM XUMHH OOCCIICUMBAIOTCS CHEUU(PUKON CojepKaHHs Y4eOHOro MpeaMera,
KOTOPBIN SIBIIIETCS MEAarOTHYECKH aJATHPOBAHHBIM OTpPaKeHHEM 0a30BOH HAyKM XMMHHW Ha ONpEAeNEHHOM dTane eé
pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHUs OPUCHTUPOBAH Ha OCBOECHUE OOYYAIOIIUMUCS CUCTEMBI
TNEpBOHAYAJIBHBIX MMOHATHI XHUMHH, OCHOB HeOpFaHH‘{eCKOﬁ XUMHUHU W HEKOTOPBIX OTACJIBLHBIX 3HAYUMBIX MOHATHI
OpPTaHUYECKOW XVMHHU.

CTpyKTypa cojepkaHus POrpaMMbI 10 XUMHUH CPOPMUPOBaHA Ha OCHOBE CUCTEMHOI'O MOJAX0/a K €€ M3y4YeHHIO.
CoaepmaHI/Ie CKJIaaAbIBA€CTCA H3 CHCTEMbI HOHATHH O XWMHYECKOM DJJIEMEHTE U BEIIECCTBE U CHUCTEMbI MOHATHH O
XUMHUYECKON peakimu. O0e 3TH CHCTEMBI CTPYKTYpPHO OPTraHHU30BAaHBI IO TMPHUHIIMITY ITOCIEIOBATEIHHOTO Pa3BUTH
3HaHWH Ha OCHOBE TEOPETUIECKUX MPEJCTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona Jl. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMHUH;

— Y4eHHsI O CTPOCHHH aTOMa U XMMUYECKOU CBSI3H;

— MPEJICTaBICHNUN 00 AIIEKTPOIUTHYECKON TUCCOIMAIIMN BEILIECTB B PACTBOPAX.

TeOpeTH‘IeCKI/Ie 3HaHUA pacCMaTpUBAIOTCA Ha OCHOBE OMIIMPHUYCCKH IIOJTYUYCHHBIX M OCMBICIICHHBIX Q)aKTOB,
Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYroMmy, BBHITONHSS (YHKIUH OOBSICHEHUsS] U MPOTHO3UPOBAHUS
CBOf/iCTB, CTPOCHUA U BO3MOKHOCTEN MMPAKTUYECKOT0 IPUMEHCHHUA U IMMOJTYUCHUA N3y4acMbIX BEHICCTB.

OcBoeHre mporpaMMBbl 10 XUMHH CITIOCOOCTBYET (POPMHUPOBAHHIO MPEACTABICHHUS O XUMUYECKOW COCTaBISIONICH
HAYYHOHM KapTHHBI MHUpa B JIOTHKE €€ CHCTEMHOW MPUPOJBI, IEHHOCTHOTO OTHOIIEHHs K HAyYHOMY 3HAaHUIO U METOJaM
MO3HaHUs B Hayke. M3ydeHne XMMHUU MPOUCXOIUT C MPUBJICUYCHUEM 3HAHUI M3 paHee M3YUYEeHHBIX YUEOHBIX MPEAMETOB:
«Oxpyxaromuit Mup», «buomorus. 5—7 kimacce» u «Pu3nKa. 7 KIaccey.

[Ipy M3y4eHnn XMMHUM POUCXOAUT (POpMUPOBAHNE 3HAHUIM OCHOB XMMHUYECKOI HAyKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, MPAKTHYECKON JESITEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIOHEHTOB MHUPOBOH KYJBTYphHl. 3agada
y4eOHOTO MpeIMeTa COCTOUT B POPMUPOBAHUN CHCTEMbI XUMUIECKUX 3HAHUN — BaKHEHINX (aKTOB, MOHSATHIA, 3aKOHOB
Y TEOPETHUYECKUX TON0KEHUH, TOCTYITHBIX 0000IIEHNT MUPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, B MPHOOIIEHUH K
HAayYHBIM METOJaM IIO3HAHUS TpPH H3YUYCHHH BEIIECTB M XUMHUYCCKHX pPEakiuii, B (OPMUPOBAHUU U Pa3BUTHH



MMO3HABATENFHBIX YMEHHHA M WX MPUMEHEHUH B y4eOHO-TTO3HABATENFHOW M Y4eOHO-HCCIIEN0BATENIbCKON e TeNbHOCTH,
OCBOEHHH IMPaBMII O€3011acCHOT0 O0paIIeHus C BEUIECTBAMU B TIOBCETHEBHON YKH3HH.

[lpy u3ydyeHUn XUMHUH Ha YpOBHE OCHOBHOTO 00ILEro o0pa3oBaHMs Ba)KHOE 3HAUEHHE MPUOOpENTH Takue Lelu,
KaK:

— (opMupoBaHHE HWHTEIJICKTYaJIbHO Pa3BUTOH JMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMIO, COTPYAHUYECTBY,
CaMOCTOSITETHHOMY TIPHHSTHIO PEIIEHHUH, CTOCOOHOM aJqanTHPOBATHCSA K OBICTPO MEHSIOIUMCS YCIOBHUSM JKA3HU;

— HampaBJIeHHOCTh OOydYeHHS Ha CHCTeMaTHdeckoe NpuolmieHne OoOydJalommxcs K CaMOCTOSTEIhHON
MO3HABaTENFHON AEATEILHOCTH, HAYYHBIM METOJaM TMO3HaHMs, GOPMHUPYIOMIMM MOTHBALIUIO U Pa3BUTHE CIOCOOHOCTEH K
XVMHAH;

— o0ecrieueHre yCJIOBUH, CHOCOOCTBYIOIIMX MNPUOOPETEHHIO OOYYAIOIIMMUCS OMNbITa pa3zHOOOpa3HOU
NeSITeNTbHOCTH, TIO3HAHUS M CAMOTIO3HAHUS, KITFOUEBhIX HAaBBIKOB (KITFOUEBBIX KOMIIETEHITNH ), UMEIOIINX YHUBEPCAIHHOE
3HAUYCHHUE IS PA3TUYHBIX BUAOB JEATEIHLHOCTH;

— (opmupoBanne o00mieil (YHKIIMOHAIEHON W €CTEeCTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM YHCIE yMEHUH
OOBSICHATH W OICHUBATH SBJICHUS OKPYKAIOUIET0 MUPA, MCIIOJIB3Ys 3HAHMSI U OMBIT, MOJYYCHHBIC TIPU U3YyYCHUH XUMUH,
MPUMEHATH UX MIPH PEIIeHNH MTPOOIeM B TIOBCEAHEBHOM JKU3HU U TPYJOBOH IEATEINHHOCTH;

— ¢dopmMupoBaHHE y OO0YYaOIMNXCS TYMaHUCTHYECKUX OTHOIICHWH, MIOHUMAaHHUA [EHHOCTH XUMHYECKHX 3HAHHUU
JUIsL BBIPAOOTKH SKOJIOTHYECKH 11e7IeCO00pa3HOro MOBEIEHHs B OBITY M TPYJOBOHM AEATEIBHOCTH B LIEJSIX COXpaHEHHs
CBOETO 3/I0pPOBbsl U OKPY’KAIOLLIEH IPUPOJIHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYECHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCIHTAHHIO Ha OCHOBE yCBOCHUS
o0IIIeuenoBeYecknX IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOQIIS W HAMpPaBIEHHOCTH JalbHEHIIEero
oOyueHusl.

O6miee ymcao 4acoB, OTBEAEHHBIX IJIsl U3yYSHHST XMMUU Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHMs, COCTABISET
136 gacoB: B 8 kiacce — 68 gacoB (2 Jaca B Heelno), B 9 kiracce — 68 4acoB (2 yaca B HEZIEIIO).

COJAEP)KAHUE OBYYEHMUSA

8 KJIACC

IlepBoHaya/bHbIe XUMHYECKHE MIOHATHS

[Ipeamer xumuun. Ponp XumMuM B JKHM3HM YeJloBeKa. XHMMHS B CHCTeME HayK. Tema u BemecTBa. Pusmueckue
CBOMCTBa BelIeCTB. ArperarHoe coctosHue BemiecTB. [loHATHE 0 MeTomax MO3HAHMA B XUMHH. UHCThIe BElIECTBa U
cmecu. CriocoObl pas3ieeHust CMEecei.

ATOMBI M MOJEKyNbl. XHMHYECKHE 3JIeMEHTh. CHMBOJBI XUMHYECKHX OJJIEMEHTOB. lIpocTble M CIOXXHBIE
BelIecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumuueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA COCTAaBa BEIICCTB.
OtHocuTenpHast aroMHas Macca. OTHOCHTENbHAs MOJIEKYJsipHash macca. MaccoBas JOJIsI XMMHYECKOTO 3JIEMEHTa B
COETMHEHUU.

KommuecTBo Bemectsa. Mosb. MonsgpHast Macca. B3auMocBsI3b KOJIMYECTBA, MacChl M YUCIIA CTPYKTYPHBIX €TUHHIL
BemiecTBa. Pacuérel mo opmMynaM XUMHUECKUX COEAUHEHUH.

dusnyeckre 1 XUMHUUYECKHUE SIBICHU. XUMUYECKasi peakuus U e€ Npu3HaKu. 3aKOH COXPaHEHHUS] MacChl BEILECTB.
Xumuueckre ypaBHeHUs. Kiaccudukanys XuMHUUECKUX peakiuii (COeJUHEHUS, Pa3lIOKEeHNs, 3aMEIICHUs, 0OMEHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMMHYECKOW IOCYAOH, NpaBmwiaMu paboThl B JabopaTopuum W mpuEMaMH OOpaIleHHs C
nabopaTopHbIM 00OPYJIOBaHUEM, W3yUCHHE M ONHCaHHe (PU3UYECKUX CBOWCTB 00pa3oB HEOPraHWYECKHUX BEIIECTB,
HabmroeHne pu3nveckux (IJIaBJIeHUE BOCKA, TasHUE JIbJa, PACTHPAHNE caxapa B CTYIKE, KHUTICHHE ¥ KOH/ICHCAIIUS BOJIBI)
U XUMHUYECKHX (TOpPEHHE CBEYHM, MPOKAJIMBaHUE MEIHOW MPOBOJIOKH, B3aWMOJCHCTBHE MeJla C KHCIOTOH) SIBICHUH,
HaOJIoIeHNEe U ONKCaHKWe MPU3HAKOB MPOTEKaHNs XUMHUYECKHX peakuuil (pa3iioKeHue caxapa, B3auMoJIeiicTBUE CepHON
KHCJIOTBI ¢ XJIOpHJIOM Oapus, pasiioskenue ruapokcuaa meau (11) mpu HarpeBaHuu, B3aUMOJICHCTBHE XKelle3a ¢ PacTBOPOM
comu meau (ll), m3yueHme cnocoOGOB pa3zmeneHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (QUILTPOBAaHHE, BBIIAPUBAHHE,
JUCTWUISINKS, XpoMaTorpadus, MpoBeIEHHE OYHMCTKM MOBAapeHHOW CONM, HAOJIOJEHHE W ONHCAaHUE pe3yJbTaToB
TIPOBEJICHUSI OTBITA, MILUTFOCTPUPYIOMIETO 3aKOH COXPAHEHUS MAcChl, CO3[JaHIE MOJIEIeH MOJIEKYI (IIapOCTEPKHEBBIX).

BaskuHeililue npeacTaBuTe/IM HEOPraHUYECKUX BeIleCTB

Boznyx — cmecs razos. CocraB Bo3ayxa. Kucinopon — snemeHT u npoctoe BemecTBo. HaxoxaeHue kucimopoja B
npupoje, ¢u3ndecKkue M XHMHUYeckue cBoicTBa (peakumu ropeHus). Oxcuasl. [Ipumenenme kuciopoma. CrocoOsr
MOJIyYEHUs] KUCIIOPOAa B JIAOOPAaTOpUU U NpOMbIIIIeHHOCTH. KpyroBopoT kuciopoaa B npupone. O30H — aJuloTpoIHas
MoOIU(HUKALINS KACIOPOAA.

TennoBoit 3p¢deKT XUMHUUECKONH PeakluH, TEPMOXHUMUYECKUE YpPaBHEHUs, 9K30- U JHIOTEPMUYECKHUE PEAKIIUH.
TonnmuBo: yroib U MeTaH. 3arpsi3HEHHE BO3/yXa, yCHIICHNE TAPHUKOBOTO 3G deKTa, pa3pymleHne 030HOBOTO CIIOSL.



Bojmoponn — snmeMeHT W TpocToe BeliecTBO. HaxokaeHwe BoJOpopa B TpUpoJie, GU3NYecKHe M XUMUYECKHE
CBOWMCTBa, MPUMEHEHHE, CIIOCOOBI MoTydeHusI. KHCIOTHI 1 comm.

MonsipHbiii 00bEM Ta30B. PaCU&ThI 10 XUMHUYECKUM YPaBHEHUSM.

dusuyeckre cBoicTBa Boiabl. Bosa kak pactBopurtenb. PacTBopsl. HachlllieHHbIE U HEHACHIIIEHHBIE PAaCcTBOPHI.
PactBopuMOCTE BemecTB B Bozie. MaccoBast IO BEIIECTBA B pacTBOpe. XUMHUECKHE CBOMCTBAa BoAbl. OcHOBaHMsA. Poin
pacTBOpPOB B MPUPOAE U B KHU3HHU yesnoBeka. KpyroBopoT BoAsl B mpupoje. 3arpsi3HEHUE MpHUPOIHBIX BoA. OxpaHa u
OUYHCTKA MPUPOTHBIX BOJ.

Knaccudukammss Heopranmdecknx coemnnHeHuil. Oxcuapl. Knaccudukamust OKCHIOB:  coseoOpasyromue
(ocHOBHBIE, KHUCIOTHBIE, aM(pOTepHBIE) U HecoieoOpasyrommue. HomeHkmarypa okcumoB. Puszndeckre M XUMHUYECKHE
cBoiicTBa okcu0B. [loydyeHue okcuaoB.

OcnoBanns. Knaccudukarmss ocHOBaHUI: MIENTOYN W HEPACTBOPUMBIE OCHOBaHMSA. HoMeHKiaTypa OCHOBaHHU.
®u3nYecKne U XUMUYECKUE CBOMCTBA OCHOBaHUH. [lonyueHne ocHOBaHUA.

Kucnotel. Knaccugukanus kucior. Homenknarypa kucinor. Ousnyeckue U XUMHUYSCKUE CBOMCTBA KUCIOT. Psin
aktuBHocTu MetaiioB H. H. bekerosa. [Tonmydyenue Kucior.

Comn. Homenknarypa comneil. @uzndeckune 1 XuMU9IecKie cBoiicTBa comneil. [lomyaenue comeit.

I'enernueckast cBA3b MEXKAY KIaccaMU HEOPTaHUUECKUX COETUHEHUH.

Xumuueckuii IKcnepumenm.

KaueCTBEHHOE ONpe/elIeHHe COAepKaHUs KHCIOpoJa B BO3IyXe, IONydeHHE, COOWpaHWe, paclo3HaBaHUE H
M3yYeHHE CBOMCTB KHUCIIOPOJa, HAOIIOJEHIE B3aUMOJECHCTBHS BEIIECTB C KHUCIOPOJOM M YCIOBUS BO3HUKHOBEHHS H
npeKpalieHus ropeHus (Tokapa), 03HaKOMJIEHHE ¢ 00pa3laMu OKCHIOB M OIMCAaHHUE X CBOMCTB, MOIyYeHHe, COOUpaHue,
pacro3HaBaHUE M W3YYE€HHE CBOWCTB BOJOpoa (TOpeHne), B3auMoieicTBre Bomopoaa ¢ okcuaoM menu (1) (Bo3moxHO
WCTIONTb30BaHNE BH/ICOMATEPHUAJIOB), HAOIIOIEHHE 00PA3IIOB BEIIECTB KOINIECTBOM | MOJIb, MCCIIEJOBaHE OCOOEHHOCTEH
pacTBOPEHUS BELIECTB C Pa3IMUHOM PaCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEIAEIEHHOM MAacCOBOM AOJIEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C MeTallaMd (HATPHEM M KallblieM) (BO3MOXKHO HCIOJIb30BaHHE
BHJIEOMATEPHUAJIOB), UCCIEIOBaHNE OOpA3IIOB HEOPraHWYECKUX BEIISCTB Pa3IMYHBIX KIACCOB, HAONIOIEHUE W3MEHEHUS
OKpacKH HWHIMKAaTOPOB B pacTBOpax KHCJIOT W IIeNiodel, u3ydeHue BizaumojercTBust okcuaa meau (ll) ¢ pactBopom
CEpHOI KHCIOTHI, KUCIOT C METAJUIAMHU, peaKkliil HelTpanr3anuuu, MojlyueHue HepacTBOPUMBIX OCHOBaHUH, BRITECHEHHE
OJTHOTO MeTaysla APYTMM M3 PacTBOpa COJIM, PEUIeHHe SKCIIEPUMEHTANBHBIX 3a1ad 1Mo Teme «BakHeumne Kiacchl
HEOPTaHUYECKUX COCTUMHEHHI».

Hepuoanyeckuii 3axkon u Ilepnoguueckas cucrema xumudecknx 3jaemeHToB [I. U. MenneneeBa. CTpoenue
aToMOB. XUMHYecKas CBiA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH

[lepBbie MOMBITKH KTacCU(UKAINN XUMUYECKIX AIIEMEHTOB. [[oHATHE O TpyMIIax CXOMHBIX 3JIEMEHTOB (IIIETOYHbIS
W [IeTI0YHO3eMEITbHBIE METaJIbl, TaJOreHbl, HEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT aM(pOoTepHbIE OKCHIIBI U
TUAPOKCHUIBI.

[lepuonnuecknit  3akoH. Ilepuomnueckass cuctema xumudeckux osnementoB J. WM. Menzaeneesa.
Kopotkonepnonnas u anmuaHOonepuoanas Gopmel [lepronndeckoii cuctemsl xuMmudeckux nementoB J[. Y. Menneneesa.
ITepuons! u rpynmbl. @U3UUECKUI CMBICI OPSAKOBOrO HOMEpPa, HOMEPOB IEPHO/IA U I'PYIIIIBI IEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX sigep. M3oronbl. DnekTpoHbl. CTpoeHHE SIEKTPOHHBIX O0OJOYEK aToMOB
nepBbix 20 xumuueckux snemeHToB llepuommueckoit cucremsl . 1. MenaeneeBa. XapakTepUCTHKAa XUMHUYECKOTO
3JIEMEHTA 1o ero noJyioxkeHuto B [lepuoaunueckoii cucreme . 1. Menpeneesa.

3aKOHOMEPHOCTH W3MEHEHHs paJnyca aToOMOB XHMHUECKHX D3JIEMEHTOB, METAUTHYECKHX M HEMETaTHYEeCKUX
CBOMCTB IO TpYIIIaM U MEPUOIaM.

3nauenne [leproamaeckoro 3akoHa u [leprogmdeckol CHCTEMBl XUMHUYECKHUX DJIEMEHTOB JUISI pa3BUTHS HAYKU U
npaktuku. [{. 1. MenneneeB — y4€HbI U IpakIaHUH.

Xumuyeckass cBsi3b. KoBaneHTHast (IOJIApHAs W HETOJISIPHAs) CBSA3b. OJIEKTPOOTPUIATEILHOCTh XUMHUYECKHX
snemMeHTOB. oHHAas CBS3b.

Crenenp oxucieHusi. OKHCIUTEIHHO-BOCCTAHOBUTENbHBIE peaknuy. [Iporeccsl OKHCICHHS M BOCCTAHOBICHUS.
OKHCIIUTETN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

M3y4YeHHe 00pasIloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THIPOKCH/IA ITUHKA C PACTBOPAMHU KUCIIOT
Y IeJI0Ye, IPOBEICHNE OMBITOB, WIUTIOCTPUPYIOMNX MPUMEPHI OKHUCIUTENFHO-BOCCTAHOBUTENBHBIX PEAKIiil (TOpeHue,
peaKInu pa3oKEeHHUsI, COSTMHEHNS).

Mexcnpeomemmuble cea3u

Peanmzarnust MeXIpeaMeTHBIX CBSA3EH MPH W3yUYEHUH XMMHU B 8 Kjlacce OCYIIECTBISIETCS depe3 HMCIONIb30BaHNe
KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMMOHITHH, TaK W TOHSATHUH, SBISIONUXCS CUCTEMHBIMHU JJIS OTICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.



OOme ecTecTBEHHO-HAY4YHBIC TIOHATHS: HAaydHBIH (DakT, TUIOTE3a, TEOpHUs, 3aKOH, aHAllu3, CHHTES,
KJIaCCU(HUKAIHS, IEPHOANIHOCTD, HAOMIOIEHNE, SKCIIEPUMEHT, MOACTUPOBAaHIE, U3MEPEHNE, MOJIEITb, SIBIICHHUE.

dusuka: marepusi, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKIHJ, H30TOIBI, PaJAHOaKTUBHOCTb, MOJCKYIA,
ANEKTPUIECKHIA 3apA/l, BEMIECTBO, T€JO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBA, T'a3, (U3NIECKUE BETHNINHBI, €THHHUIIBI
M3MEpEeHMsI, KOCMOC, TTaHeTHl, 3BE3161, CoHIIe.

Buonorust: porocunTes, neixanue, ouocdepa.

l'eorpadus: atmocdepa, rugpocdepa, MUHEpa b, TOPHBIE TOPOBI, MOJE3HBIE MCKOMAEMble, TOILUTUBO, BOJHBIC
pecypchl.

9 KUIACC

BemecTBO M XUMHUecKasi peakius

[Teprnonnueckwmii 3akoH. [lepronndeckas cuctemMa XumMuaeckux armeMeHToB [[. . MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B HM3MEHEHHW CBOWCTB XWMHYECKHX 3JIEMEHTOB IEPBBIX TPEX TEPHOAOB, KalHA, KalmbIAA U WX
COEIMHEHHNH B COOTBETCTBUU C MOJIOKEHNEM 3JIEMEHTOB B Ilepuonnueckoil cucreMe U CTpOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUABI XMUMHYECKOM CBSA3U. THUMBI KPHUCTAIIIMYECKHX pPELIETOK, 3aBUCUMOCTh CBOICTB
BEIIECTBA OT THUMA KPUCTAIDIHYECKOMN PEIIETKY U BUIa XUMUIECKON CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHMUECKMX BELIECTB. XMMHUYECKHE CBOMCTBA BELIECTB, OTHOCSIINXCS K
Pa3IMYHBIM KJIacCaM HEOPTaHWYECKUX COEMHEHNHN, TeHeTUYEeCKas CBsI3b HEOPTaHUYECKHUX BEILECTB.

Knaccudukamnms XuMU4ecKux peakIui Mo pa3INdHbIM MIPU3HaKaM (TI0 YHCITY U COCTaBY YYaCTBYIOIINX B PEAKITHH
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 N3MEHEHHUIO CTETICHEH OKHCIICHHSI XUMHUECKAX 3JIEMEHTOB, 10 0OPaTUMOCTH, TI0
YUYacTHIO KaTalln3aTopa). DK30- U SHAOTEPMUYECKUE pEaKlui, TEPMOXUMUYECKIE YPaBHEHUS.

[onsTre o cxopoctn xuMu4eckoi peakiuu. [loHaTne 06 0OpaTHMBIX M HEOOPATUMBIX XUMHYECKHX PEAKITHIX.
[lonsiTHE O TOMOTEHHBIX W TeTepOTreHHBIX peaknusx. [loHstme o karammze. [loHATHE O XMMHUYECKOM PaBHOBECHHU.
@DaxTOopH!, BIUAIONINE HA CKOPOCTh XMMUYECKOW PEaKIMU U MOJI0KEHHEe XUMUYECKOTO PAaBHOBECHSI.

OKHUCITUTENHHO-BOCCTAHOBUTEIbHBIE  PEAKIMH, OJIEKTPOHHBIM  OajaHC  OKUCIUTEIbHO-BOCCTAHOBUTEIHHOMN
peaknmu. CocTaBieHHE YpaBHEHHH OKHCIHTEIHHO-BOCCTAHOBHUTENBHBIX pPEaKIWid C HWCIOIb30BAaHHEM METOoJa
AJICKTPOHHOTO OajaHca.

Teopust >MEKTPOIUTUYECKON AUCCOLMANUUA. DJICKTPOJUTHI U HEINCKTPOIUTHL. KaTwoHbl, aHMOHBI. MexaHu3m
TUCCOIMAIINH BEIIECTB C Pa3IMYHBIMU BHIAMU XUMHYeCKod cBsa3u. CremneHp aucconmanud. CHIIBHBIE W cllaOble
AJEKTPOIIUTHL

Peakiun moHHOTO OOMEHa. Y CJIOBUS NMPOTEKAHUS PEaKIMii HOHHOTO OOMEHA, TIOJIHbIE W COKPalIEHHbIE MOHHBIE
ypaBHeHHs1 peakuuil. CBoicTBa KHCIOT, OCHOBAaHMH M COJIe B CBETE€ NPEACTABICHUH 00 3JIEKTPOJIMTHYECKON
muccoruanyn. KadecTBeHHbIe peakiny Ha HOHBL. [IoHsATHE O THAPOITM3E COMei.

Xumuueckuii IKcnepumenm:.

O3HaKOMJIEHHE C MOJENSMH KPHCTAUNIMYECKUX PEIIETOK HEOPTaHWYECKHX BEIIECTB — METANIOB M HEMETAaJJIOB
(rpadura 1 anmasa), CIIOKHBIX BEIIECTB (XJIOpUIA HATPHS), UCCIIEA0OBaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIUH
OT BO3JACWCTBUS pa3iIMYHBIX (DAKTOPOB, WCCIEIOBaHNWE JJIEKTPONPOBOJHOCTH pPACTBOPOB BEIIECTB, IIpollecca
JUCCOIMAINM KHUCIIOT, Iiefioueil W cojiell (BO3MOXKHO HCIOJIb30BaHHE BHAECO MaTEpHANIOB), MPOBEJICHHE OIIBITOB,
WUTIOCTPUPYIOMIUX TPU3HAKK TIPOTEKAHHWS peaknuid HOHHOrO oOMeHa (oOpa3oBaHHME Ocajgka, BBIIECICHUE Tra3a,
o0Opa3oBaHHE BOJbI), OIBITOB, WJUTIOCTPUPYIOIIUX TPUMEPHl OKUCIHUTEIHHO-BOCCTAHOBHUTENBHBIX peakiuil (TropeHue,
peakiuu pa3ioKeHusa, COeAMHEHUS ), Paclio3HaBaHHe HEOPTaHUYECKHUX BEIIECTB C TIOMOIIBI0 KaYeCTBEHHBIX PEakIuil Ha
WOHBI, pEIIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl 1 uX coeTMHEHHST

OOmiass xapakrepuctuka ranoreHoB. OcOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEepPHbIE CTENCHW OKHCIICHUSI.
Crpoenne u (uU3MYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB — TaJOreHOB. XHWMHYECKHE CBOWCTBA Ha MpUMeEpe XJopa
(B3anMoOzIEHCTBHE C METaJUlaMH, HEMETAIIaMy, 1eodaMu). XiaopoBogopoa. CossiHas KUCIOTa, XUMHUYECKHE CBOWCTBA,
MoJTyueHHe, NMpUMeHeHue. JleicTBUE XJIOpa M XJIOPOBOJIOpPOJa Ha OPraHM3M 4YeJOBeKa. BakHelime XJIOpuiabl U HMX
HaX0XJIEHUE B IPUPOJIE.

OOmas xapaktepuctuka syeMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHBIE CTEIEHH
okuciaenusi. CtpoeHne n GU3NUECKUE CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAA M CEpbl. AJUIOTPONHbIE MOAM(UKALINN
KHCJIOpOJia M cepbl. XMMHUYECKHE CBOHCTBa cepbl. CepoBOMOPOJ, CTpoeHHE, (U3MUSCKHE W XHMHUYECKHE CBOWCTBA.
Oxcupl cepsl Kak MPEICTaBUTENH KUCIOTHBIX OKcHI0B. CepHas KHCIoTa, (GU3MUeCKrue U XMMHYECKHE CBOMCTBa (001Ime
KakK IpeICcTaBUTENs Kilacca KUCIOT M cnenuduyeckne). XUMUYECKHE peakiyy, JIeKallue B OCHOBE MPOMBIIIJICHHOTO
criocoba moryueHus cepHor KucioTel. [Ipumenenue cepHoit kuciaoTel. Con CEpHOM KUCIOTHI, KaueCTBEHHAS PEaKIus Ha
cynbdar-non. Haxoxmenume cepsl M € COCAMHECHHWHA B NPUPOIE. XUMHUCCKOE 3arps3HEHHE OKPYKAIOIMICH Cpeis
COCAMHEHHUSMU Cepbl (KUCIOTHBIC TOKIH, 3aTPs3HEHNE BO3AyXa U BOZOEMOB), CIIOCOOBI €0 NpeA0TBPAILCHHS.

OObmas xapakrepuctuka simeMeHToB VA-rpynmbsl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIC CTETICHU
OKHCIIeHUs. A30T, pacrpocTpaHEeHUe B MpHUpojie, GU3NIECKIe U XUMHUIecKne cBoiicTBa. Kpyrosopor azorta B mpupoe.



AmMmuak, ero (QU3MYECKUE M XUMHUYECKHE CBOMCTBa, MoilydeHWe W npuMmeHeHue. Conu aMMOHUS, WX (QU3HYECKHE U
XMMHYECKHE CBOMCTBa, MpUMeHeHne. KadecTBeHHas peaknys Ha HOHBI aMMOHHS. A30THas KHCIOTa, €€ IMOIy4eHue,
¢u3nuecKkue ¥ XUMHYECKHE CBOMCTBa (00OLIMe Kak MpelCTaBUTENs Kiacca KUCIOT U cnenuduyeckue). Mcnonp3oBaHue
HUTPATOB M COJEl aMMOHHS B KadeCTBE MHHEPANBHBIX yHOOpeHHH. XHMHUYECKOe 3arps3HeHHE OKPYXKAIOIIeW Cpelbl
COeMUHEHUSIMH a30Ta (KHCIOTHBIE MOXKIH, 3arpsi3HEHHe BO3[Ayxa, MOYBbEl W BomoémoB). docdop, amroTpomHbie
Moaudukanuu dochopa, puzndeckue u xummuueckue cporictea. Okcun pochopa (V) u dpochopnas kuciora, pusnueckue
1 XMMHYECKHE CBOUCTBA, osryueHue. Mcnonp3zoBanue hocaToB B KauecTBe MUHEPAIbHBIX YIOOPEHHH.

Obmas xapaktepuctuka 31eMeHTOB IVA-rpynmel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE CTENEHH
OKHCIIEHUS. YTIEpO/l, aJUIOTPOITHBIE MOAM(PHUKAIIIH, PACTIPOCTPAHEHNE B IPHUPOJE, (PH3NIecKre U XUMUIECKIE CBONCTBA.
Ancop6uus. Kpyrosopot yriepoaa B npupoae. OKCHIBI yriiepoja, ux (Qu3ndeckue U XMMUYECKUe CBOMCTBA, ACHCTBHE
HA JKUBBIC OPraHH3MBbI, MOJIYYCHHUE W MPUMEHEHHE. DKOJIOTHYECKHUE MPOOIeMBbl, CBsi3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUTIOTE3a TJI00ATBHOTO TOTEIUICHUS KiIUMaTa, MapHUKOBBIN 3(hdekT. YrompHas KHUCI0Ta U €€ CONHU, UX (PU3NIeCKHue U
XMMUYECKHE CBOWCTBa, MOJNydYeHWE W MpuMeHeHue. KadecTBeHHash peakuusi Ha KapOOHAT-WOHBL. lcmoin3oBaHUe
KapOOHATOB B OBITY, MEIWIIMHE, TPOMBIIIJICHHOCTH U CETILCKOM XO3SIHCTBE.

[lepBoHavanpHBIe TOHATHSA 00 OPraHWYECKMX BEIIECTBAX KaK O COENWHEHHSIX yriepona (MeTaH, 3TaH, STHIIEH,
alleTWJICH, 3TaHOJM, TJHUIEPHH, YKCYCHas KHUCIOTa). [IpupoaHble MCTOUYHMKH YTIEBOAOPOAOB (Yrojib, NPUPOAHBINA Tas3,
He(Th), IPOAYKTHI UX IepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE O OMONOTHMYECKU BaXKHBIX
BeIIeCTBax: JKMpaX, OelKax, yrieBojaXx — M MX POJIM B XU3HU UYeJIOBeKa. MarepHallbHOe €JUHCTBO OPTaHUYECKHX U
HEOPTaHWYECKUX COCTUHEHUN.

KpemHuuii, ero ¢usuueckue M XMMHUYECKUE CBOWCTBA, MOJlydeHHE M NpuMeHeHHe. CoelMHEHHS KPEMHHUS B
npupone. O0mue npencraBieHus o6 okcune kpemuus (IV) u kpemaneBo#t kucnore. CHINKATBI, UX WUCIOJIb30BaHUE B
OBITY, B IPOMBIIIUIEHHOCTH. BakHEWINe CTpOUTENbHBIE MaTepHaIbl: KepaMHKa, CTEKIIO, IIEMEHT, OETOH, JKeIe300eTOH.
[Ipobnembl 6e30MaCHOTO UCTIONB30BaHHS CTPOUTEIBHBIX MAaTEPHAIOB B TIOBCEHEBHOW YKHU3HU.

Xumuueckuii IKcnepumenm.

M3y4eHne 00pa3IoB HEOPTAaHUYECKHUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, TPOBEACHNE KAYECTBEHHBIX PEaKInil
Ha XJIOPUA-UOHBI U HAOIIOJCHNE TPU3HAKOB UX MPOTEKAHMUsI, OTBITHI, OTpaXAroIie (GU3NIeCKUe 1 XMMUYECKHEe CBOHCTBA
TaJlOTCHOB M WX COCAMHEHHH (BO3MOKHO HCIIOJIb30BAHUE BHICOMATEPHAJIOB), 03HAKOMIICHHE C OOpaslaMH XJIOPHIOB
(rajoreHn0B), O3HAKOMJICHHE C 00pa3IaMH Cephl M €€ COeTUHEHUIMHU (BO3MOXKHO HCIOJB30BAaHUE BHEOMATEPHUAJIOB),
HaOIltOJIeHNe Tpoliecca OOYTIIMBaHUS caxapa IO JIeHCTBHEM KOHIEHTPUPOBAHHOW CEpPHON KHCIOTHI, H3y4YeHHE
XAMUYECKAX CBOWCTB pa30aBIIEHHON CEpHOW KHUCIOTHI, MPOBEIEHHE KAYEeCTBEHHOH peaknuu Ha cyiabpaT-uoOH H
HaOIIto/IeHNe MpH3HaKa e€ MPOTeKaHus, 03HAKOMIICHHE ¢ (PM3MUECKUMHU CBOWCTBAMH a30Ta, Gocdopa U UX COeAMHEHUH
(BO3MOXHO MCIOJIB30BaHKE BHIEOMATEPHAJIOB), 00pa3aMu a30THHIX U (PochOpHBIX yI0OpeHnid, TodydeHne, COOupaHue,
pacro3HaBaHWe U M3Y4YEHUE CBOICTB aMMHaKa, IPOBE/ICHIE KaYeCTBEHHBIX peakiMii Ha MOH aMMOHUS U docdaT-noH U
W3yUYeHHE TPU3HAKOB WX IMPOTEKAHWUS, B3aMMOJICHCTBHE KOHICHTPUPOBAHHON a30THOH KHCIOTHI C MeAbI0 (BO3MOXKHO
WCTIONb30BAaHNE BHJIEOMATEPUAIOB), M3YYCHHE MOJeNieldl KPHCTAUTMYeCKHX PEeHI€TOK anMasa, rpadwura, QysepeHa,
03HAaKOMJIEHHE C TIPOIECCOM aJICOPOIMU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YTIEM M yCTPOWCTBOM MPOTHBOTA3a,
noJy4eHue, coOupanue, pacro3HaBaHHe U N3yUeHHE CBOWCTB YITIEKUCIIOTO Ta3a, MpOBe/IcHHe KaYeCTBEHHBIX PEaKIUil Ha
KapOOHaT W CWJIMKAT-MOHBI M W3y4YeHHE INPU3HAKOB WX MPOTEKAHWS, O3HAKOMJICHHE C TIPOMYKIHMEH CHIMKATHON
MTPOMBINIUIEHHOCTH, PEIICHNE IKCIIEPUMEHTAIIBHBIX 3314 110 TeMe «BakHelIe HeMeTabl 1 UX COSTUHEHUS.

MeTaaabl U X COeTUHEHUS

OOmias XxapakTepUCTHKa XUMHUYECKHX DJIEMEHTOB — METAJUIOB HA OCHOBAHWHM WX IMoOJioeHus B [leproanyeckoit
cucreMe XuMuueckux snemMenToB /. 1. MenneneeBa u crpoenust atromoB. CTpoeHue MetamioB. MeTainueckas CBs3b U
METAINTMYECKas KpUCTAUIMYECKass pemeTKa. ONEKTPOXUMHUYECKHN psi HanpskeHHd wmertamuioB. Dusnueckue u
XUMHYECKHE CBOMCTBAa MeTayuioB. O0miue crocoObl ModyyeHHusT MeTayuioB. [IoHSATHE O KOPPO3WH METAJJIOB, OCHOBHBIE
CHoco0BI 3alIUTHl MX OT Koppo3uH. CriaBbl (CTallb, YyryH, JIOPaIIOMHHHUM, OpoH3a) M MX NPUMEHEHHE B OBITY U
MPOMBIIIJICHHOCTH.

Illenounble Metauibl: nosiokenue B Ilepuoguueckoi cucreme xumuueckux sneMeHTtoB [l M. MenneneeBa,
CTpOEHHE MX aTOMOB, HaxOXXJIeHHE B mpupoje. Pusznueckne u XMMUYECKUE CBOWCTBA (Ha MpHUMEpE HATPHUS U Kajus).
OKcHIBI ¥ TUAPOKCUBI HATPHsI U Kanusl. [IpuMeHeHre enoYHbIX METAJIOB U UX COSTMHEHHH.

IllenouHo3emMenbHblE METAIBI MarHui M Kajdpluid: mosnioxkeHue B Ilepuoguyeckoil cucTeMe XUMHUYECKHX
anemeHToB [I. 1. MeHnneneeBa, CTpoeHUE X aTOMOB, HaXOXKJIECHHE B Ipupone. Duszndyeckue U XMMUYECKUE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeimme coenuHeHus: Kaiablusi (OKCHA, THIPOKCHI, coiu). JKECTKOCTH BOIBI U CHOCOOBI €€
YCTpaHEHHS.

AmomuHmiA: TonokeHne B Ileproamdeckoil cucteme xuMudeckux anmeMmeHtoB JI. M. MennmeneeBa, cTpoeHne
aToMma, HaxoXxIeHue B npupoae. Pusnueckue U XUMHUYECKHE CBOMCTBA alOMHHHUS. AMQOTEpHBIE CBOMCTBA OKCHIA U
TUIPOKCH]IA ATFOMUHUS.



Keneszo: nonoxenue B Ilepuoanueckoil cucreme xumuueckux snemeHtoB JI. M. MenjaeneeBa, cTpoeHue aroma,
HaxoXJeHHue B npuponae. Ou3ndeckne U XUMHUECKHE CBOWCTBa kene3a. OKCHABI, THIPOKCUABI U coiu xenesa (1) u
xene3a (I11), ux cocras, CBOWCTBA U MMOyYCHUE.

Xumuueckuit IKCnepuMeHm:

O3HaKOMJIEHHE C o0pasllaMi METaJUIOB W CIUIABOB, MX (DM3MUECKUMH CBOWCTBaMH, H3ydeHHE pPE3yIbTATOB
KOPPO3HH METAJIOB (BO3MOYKHO HCIOJIB30BAaHHE BUICOMATEPHUAIOB), OCOOCHHOCTEH B3aMMOCHCTBUS OKCUA KaJbIUs U
HaTpUsl ¢ BOJOW (BO3MOKHO HCIIOJIb30BaHME BHIICOMATEPHAJIOB), WCCIEIOBAHUE CBOMCTB KECTKOW BOJBI, Mpolecca
TOpPEeHMHsI Kelle3a B KUCIOpo/ae (BO3MOXKHO HCIIONIb30BAHUE BHEOMATEPHAJIOB), MPU3HAKOB MPOTEKAHUS KA4eCTBEHHBIX
peaKIuii Ha HOHBI: MarHU, KaJIBIFS, ATFOMUHUS, ITMHKa, skene3a (1) u xxemnesa (1), mexm (1), HabmromeHne n onMcanue
MPOIIECCOB OKPALIMBAHUS TNIAMCHW MOHAMH HATPUS, Kalusl W Kalblusl (BO3MOXHO HCIIONB30BaHUE BHIICOMATEPHAJIOB),
rccienoBanre aM(pOTEPHBIX CBOMCTB THAPOKCH/IA ATFOMUHUS U THAPOKCUAA INHKA, PEIICHNE IKCIIEPUMEHTAITFHBIX 33124
o TeMe «BaxHeHIne MeTamibl 1 UX COSTUHEHUY.

XuMus 4 OKpy:Kawias cpeaa

BemiectBa 1 MaTepuainbl B MOBCEHEBHOM KM3HU 4YelloBeKa. be3omacHoe UCMONb30BaHNE BEUIECTB U XUMHUECKHX
peaxmuii B ObiTy. [lepBast momMoIms Ipy XUMHUYIECKHIX 0KOTaX U OTPABICHUIX.

XUMHUUECKOe 3arpsi3HEHHE OKpYXKaromiell cpensl (NpeaeibHas AOMYCTHMAas KOHILEHTpAlusl BEIIECTB, Aajiee —
[MAK). Ponb xuMuu B pelieHu# SKOJIOTHYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHne 00pa3IoB MaTepHANIOB (CTEKIIO, CTIABBI METAIIOB, TOJUMEPHBIC MaTePHAIIEI).

Mescnpeomemmule cea3u

Peanmzarust MeXIpenMETHBIX CBS3EH MPHU W3yYEHUH XMMHW B 9 Kilacce OCYIIECTBISETCS depe3 HCIOIb30BaHUE
KaK OOIIMX eCTeCTBEHHO-HAYYHBIX IMOHITHHA, TaK W TOHSATHH, SBISIONUXCS CUCTEMHBIMH NS OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue eCTeCTBCHHO-HAyYHbIC TMOHATHSA: HAay4HbI (aKkT, TUIoTe3a, 3aKOH, TEOPHs, aHaliu3, CHHTE3,
KJIACCU(HUKAIS, TEePUOIUIHOCTh, HAOIIOJCHUE, JKCIEPUMEHT, MOJEIHPOBaHUE, HW3MEpPEHHe, MOJeib, SBICHUE,
MAPHUKOBEIH AP PEKT, TEXHOIOTHS, MaTEPHAIIBL.

®usuka: maTepusi, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIHJ, WU30TOIbI, PaJIHMOaKTUBHOCTb, MOJIEKYJA,
ANEKTPUYECKHUA 3apsl, TPOBOMHUKH, IIONYIPOBOIHUKH, JHIJICKTPUKHA, (DOTORIIEMEHT, BEMIECTBO, TENO, OO0OBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, PacTBOpP, PACTBOPHUMOCTh, KPUCTAIIMYECKas PENIETKa, CIUIaBbl, (PU3UUYECKHUE
BEJIMYMHBI, €IMHUIIBI U3MEPEHHsI, KOCMUYECKOe IPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, CoHIIe.

buonorust: ¢dotocuHTe3, npixanwe, Owocdepa, SKOCUCTEMA, MHHEPAIbHBIE YIOOPEHHS, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHTHI, TUTATEIbHEIE BEIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, FTOPHBIC MOPOJIbI, MOJIC3HBIE MCKOMAEMbIC, TOILJIMBO, BOJHBIC
pecypcBl.

INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA I[IPOI'PAMMBI IO XHUMHUHM HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMA

JIMMHOCTHBIE PE3YJIbTATDI

JIndHOCTHEIE pe3yNbTaThl OCBOCHUS MIPOTPAMMbI OCHOBHOTO 00IIeT0 00pa30BaHus JOCTUTAIOTCS B X0J1e 00yUeHUs
XUMHH B €IMHCTBE Y4eOHOW W BOCIIHTATENILHOW JAEATENHHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHUHUCKUMHU
COIMMOKYJIbTYPHBIMHU H AOYXOBHO-HPABCTBECHHBIMU LCHHOCTAMHU, IPHUHATHIMHU B O6IIICCTBe ImpaBujiaMu U HOpPMaMHU
MOBEJICHUS ¥ CIOCOOCTBYIOT IIpoIieccaM CaMOIIO3HAHUSI, CAMOPA3BUTHSI U COIHATM3AIINHN 00yUYarOIINXCSI.

JIMuHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOACTBOBATHCS CHUCTEMOW MO3UTHBHBIX
IEHHOCTHBIX OPUEHTAIMI U PaCITUPEHHE OIbITA JISSTEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoOTHYECKOT0 BOCIIMTAHMSI:

LEHHOCTHOTO OTHOILEHHS K OT€YECTBEHHOMY KYJITYPHOMY, HICTOPUYECKOMY M HAYYHOMY HacJeIuio, IOHUMaHUs
3HAYEHUS] XUMHYECKON HAayKH B )KM3HU COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTHU BIIAJETh TOCTOBEPHOM MH(pOpMaIuen o
NEPEAOBLIX JOCTMIKCHUAX U OTKPBITHAX MHpOBOﬁ M OT€4YECTBEHHOU XUMHUH, 3AMHTCPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHpa U 0OILECTBA;

2) rPaKIaHCKOTr0 BOCTIMTAHHUS

NpeaACTaBJICHUA O COLOMAJIBHBIX HOpMax W IpaBujiaX MEKINYHOCTHBIX OTHOIICHUH B KOJIJICKTUBE,
KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO ITOJIE3HOM, yd4eOHOMCCIEeN0BATENbCKOM, TBOPUECKOW W APYTUX
BUAAX JAEATENBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOHW COBMECTHOM [ESTEIbHOCTM NPU BBHIMOJHEHUH YYEOHBIX,
IMO3HABATCIIBHBIX 3a/iad, BBIIIOJIHCHUU XHUMHUYCCKUX OJOKCIICPUMEHTOB, CO3JaHUHN y‘IeGHBIX ITPOCKTOB, CTPEMIICHUA K
B3aMIMONIOHMMAHUIO ¥ B3aUMOIIOMOIIIH B IPOIIECCE 3TOM y4eOHO! AesITeNFHOCTH, TOTOBHOCTH OLIEHWBATh CBOE MTOBE/ICHHUE
W TIOCTYNIKM CBOMX TOBAapHILEH C TO3WIMHM HPABCTBEHHBIX W MPAaBOBBIX HOPM C YYETOM OCO3HAHHS IOCIECACTBHHA
MOCTYIIKOB;

3) IEHHOCTH HAYYHOI'0 MO3HAHUS:



MHPOBO33PEHYECKHE TIPEICTABICHUS O BEIIECTBE M XUMHYECKOH PEeakIiH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BHUTHS HAYKU U COCTABIIAIONINE OCHOBY JJISl MOHUMAHUS CYIIIHOCTH HAyYHOW KapTHHBI MUPA, MIPEICTABICHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NMPHUPOJIBI, B3aUMOCBA3IX YeJOBEKa C MPHUPOIAHOHN Cpeloi, 0 POl XUMHHU B
MTO3HAHWH ITHX 3aKOHOMEPHOCTEH;

MO3HaBaTeNbHBIE MOTHBBI, HANpaBICHHbIE Ha TOJNYYCHWE HOBBIX 3HAHWH 10 XWMHUHU, HEOOXOAWMBIE IS
00bsICHEHHs HaOII0AaeMBIX MPOLIECCOB U SIBJICHUH, MO3HABATENBHOW, NHPOPMALMOHHON M YUTATEIHLCKON KYJNBTYpPHI, B
TOM YHCJE HaBBIKOB CaMOCTOATENLHOW pPabOTBl ¢ y4yeOHBIMH TEKCTaMH, CIIPABOYHOW JIMTEPATYpOil, AOCTYMHBIMU
TEXHUYECKUMU CPEACTBAMHU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOy4YeHHWIO ¥ IO3HAHHIO, JF0003HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K CaMOOOpa30BaHUIO,
MPOEKTHON W MCCIEN0BATENBCKONW AEATENILHOCTH, K OCO3HAHHOMY BHIOOpDY HamlpaBIEHHOCTH W YPOBHsI OOyueHHS B
TanbHEHIIIEM;

4) hopMHpPOBaHUS KYJILTYPbI 310POBbSI:

OCO3HAaHWE IICHHOCTH JKW3HHU, OTBETCTBEHHOTO OTHOIICHMS K CBOEMY 3I0POBBIO, YCTAHOBKH Ha 3I0POBBIA 00pa3
KHU3HH, OCO3HAHHE TIOCIEACTBUHA M HENPHUITHE BPEIHBIX MPUBBIYEK (YHOTPEOJCHUS aJKOTOJsI, HAPKOTUKOB, KYpPEHHS),
HEO0OXOMMOCTH COOIOICHHUS PaBUII OE€30MTACHOCTH MPH OOPAIEHIH C XUMHYECKUMH BEIECTBAMH B OBITY W peaNbHOM
KU3HU;

5) TpynoBoro BocnuTaHusM:

WHTEpeC K MPaKTHIECKOMY H3YUYCHHIO MPOoQeccHid U Tpyaa pa3IUdHOTO PONa, YBaXEHHE K TPYAY U pe3ysibTaTaM
TPYJIOBOH NEATENHHOCTH, B TOM 4YHCJEe Ha OCHOBE NMPHUMEHEHHUS MPEAMETHBIX 3HAHWH [0 XUMHH, OCO3HAHHBIA BHIOOD
WHIWBUAYaTbHON TPaeKTOPUH MPOIOJDKEHUS 00pa30BaHus C YUYETOM JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMUH,
0O0IIIeCTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIEIHOW MPOoeCCHOHAIBHON AEATETHPHOCTH U Pa3BUTHS HEOOXOIMMBIX
YMEHHA, TOTOBHOCTh aJJallTHPOBATHCS B TPOGECCHOHATLHOU CPE/IE;

6) 9K0JIOrH4ecKOro BOCIIUTAHMSI:

9KOJIOTHUECKH LIeJIeco00pa3sHOe OTHOIIEHWE K TPHPOJAE KaK KMCTOYHHKY JKM3HU Ha 3emile, OCHOBe o€
CYIIECTBOBaHMUS, NMOHWMAaHWE IIEHHOCTH 3J0pPOBOTO M 0e30macHOro o0pasza >KW3HW, OTBETCTBEHHOE OTHOIICHHE K
cOOCTBEHHOMY (MU3UYECKOMY W IICHXMYECKOMY 370pPOBBIO, OCO3HAaHHME IICHHOCTH COONIOJCHHS MpaBHII 0E30MacHOTO
IMMOBCACHUA ITPU pa60Te C BCHICCTBaAMH, a TAKXKEC B CUTyallUdX, YTPOKAIOIIUX 3JO0POBBIO U JKU3HU J]IOI{GI;'I;

CIOCOOHOCTH TIPUMEHSATH 3HAHUS, IOJlydaeMble TPH W3YYCHWH XWMUH, JUIS pEIIeHHs 3a]ad, CBS3aHHBIX C
OKpY)KafoIeld MPUPOTHOW CPEeAOH, IS TOBBIIICHHS YPOBHS 3KOJIOTHYECKOH KYJIBTYpBI, OCO3HAHHS TJI00AILHOTO
XapaKkTepa 3KOJOTHUYCCKHUX HpOGJIeM u HYTeﬁ X PCHICHUA MTOCPEACTBOM METOAOB XMMHH, SKOJIOTMYCCKOI0 MBIIIJICHUS,
YMEHHsI PYKOBOJICTBOBATHCS MM B TIO3HABATEILHON, KOMMYHUKATHBHON M COIIMAILHOM MPAKTHKE.

METANPEJIMETHBIE PE3YJIbTATDBI

B cocraBe MCTAlIpCAMETHLIX PE3YJIbLTATOB BBIACIAIOT 3HAYMUMBIC JIA q)OpMI/IpOBaHI/IH MHPOBO33PCHUA
oOleHay4HbIe TMOHSTHS (3aKOH, TEOpHs, NMPHHIWI, THIOTe3a, (akT, chUcTeMma, Mpolecc, SKCIEPUMEHT U JApYroe.),
KOTOpBIE HWCIIOJIB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETaxX W IO3BOJIAIOT Ha OCHOBE 3HAHWH W3 3THUX
penIMeToB (POPMHUPOBATH TPEJNICTABICHNE O LEIOCTHONH HAyYHON KapTHHE MUpPA, U YHUBEpCaJIbHbIE yueOHbIE NEHCTBUS
(mo3HaBaTeNnbHBIC, KOMMYHHUKAaTHBHBIE, PETYJSITHBHBIC), KOTOpbIE O0ecredrnBaloT (OPMHPOBAHME T'OTOBHOCTH K
CaMOCTOSITEThbHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHUIO YU4eOHO e TeIbHOCTH.

IHo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Bba3oBble Jornyeckue aeiicTBus:

YMCEHHA UCIIOJIb30BaTh HpI/IéMBI JIOTUYECKOT'O MBINUICHHA ITPU OCBOCHUMN 3HAHUH: PacCKpbIBaTh CMBICII XUMHUYCCKUX
MOHATHUN (BBIACIATh MX XapaKTepHbIE MPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JAPYTUMHU MOHATHSIMHM), HCIIOJIB30BaTh
TOHATHSI Il OOBSCHEHUsS] OTAENBbHBIX (DAaKTOB W SIBICHWI, BHIOMPATh OCHOBAaHHS M KPUTEPHU IS KiacCH(UKAIMN
XUMHUYECCKHUX BEIIECCTB U XHUMHUYECCKHUX peaKqu/'I, YCTaHaBJIUBATh NPUIYUHHO-CICACTBCHHBIC CBA3U MCKIY 00BEKTAMH
W3YYCHUsS, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIC, ACIyKTHUBHBIC, IO AaHAJOTHH), JelaTh BBIBOJABI U
3aKIII0UYCHUS,;

YMEHHUE TPUMCHATH B IIPOLCCCE IMO3HAHUA IIOHATUA (HpeIIMeTHI)Ie u MeTaHpeIIMeTHBIe), CHMBOJIMYECKHNE
(3HaKOBbIE) MOJENH, HCIOJb3yeMble B XHUMHH, I[PeoOpa3oBHIBATH IIUPOKO MPUMEHSEMBbIE B XUMHH MOJEIbHBIC
MPENICTaBICHUS — XMMUYECKUI 3HAK (CHMBOII AJIEMEHTa), XUMHUYecKas (popMmyia ¥ ypaBHEHHE XMMHYECKOW pEaKIuu —
IIpu pCUICHUN y‘IeGHO'HOSHaBaTeHBHIﬂX 3aagad, C yLIéTOM 9TUX MOACIBHBIX HpeHCTaBHeHI/Iﬁ BBIABJIATE U XapaKTCPU30BaATh
CYIIECTBCHHBIC IMPU3HAKU HU3Yy4aCMBIX 00BEKTOB — XMMHUYECKUX BCUICCTB U XHMMHYCCKUX peaKHHﬁ, BBISBIIATH O6IIII/IC
3aKOHOMEPHOCTH, IPUUNHHO-CJIEICTBEHHBIE CBSI3M U IPOTUBOPEYUS B M3yYaeMbIX MPOLIECCAX U SBICHUSIX.

Ba3zoBble uccaenoBaTeabcKue AeiicTBUS:

YMEHHE HCTIOIh30BaTh MMOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHMUS, a TAKXKE B Ka4YeCTBE OCHOBBI
Tt (QOPMHUPOBAHUS TUITOTE3BI TI0 TIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;



IpUOOpEeTEeHNE OIbITa 0 IUIAHMPOBAHUIO, OPraHU3allMU U IPOBEICHUI0 YUEHHYECKUX HKCIIEPHUMEHTOB, YMEHHUE
HaOMIOAaTh 3a XOIOM IIPOIlecca, CaMOCTOSTENIEHO IMPOTHO3HPOBATH €ro pe3ynbTar, (GopMyIupoBaTh OOOOIICHHUS M
BBIBOZBI 110 pe3yiIbTaTaM MPOBEAEHHOTO OIBITA, HCCIIEAOBAHHS, COCTABIISTh OTUYET O MPOJETIaHHOM padoTe.
Pa6oTa ¢ undopmanueii:
YMEHHE BbIOMpATh, aHAIU3UPOBATh M HHTEPHPETUPOBaTh WHGOPMALMIO pPa3IMYHBIX BHIOB U  (QopM
MpeACTaBIeHus], TOTy4aeMyl0 M3 Pa3HBIX HMCTOYHUKOB (HAyYHO-TIOMYJISIpHAsl JIMTepaTypa XUMHYECKOTO COJCep:KaHus,
CIpaBOYHBIE 1MOcoOusi, pecypchl MHTepHeTa), KPUTHYECKH OLCHWBATh MPOTHBOPEUYMBYI0 M HEIOCTOBEPHYIO
nH(pOpMaImio;
YMEHHE NPHUMEHSITHh Pa3jIndHble METOIBl U 3alpOChl IPU IOUCKE U 0TOOpEe MH(OPMAIMM U COOTBETCTBYOLIMX
JaHHBIX, HEOOXOJMMBIX U BBIOJHEHHS Y4YeOHBIX M TO3HABATENbHBIX 3a/Jad ONPEIeNEHHOTO THUIA, MPHOOpEeTeHHEe
OIBITA B 00JIACTH MCIIOIB30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TE€XHOJIOTUH, OBJIQAEHUE KyJIBTYpOH aKTHBHOTO
WCIIONb30BaHMs PA3IUYHBIX IOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONTHUMAIBHYIO (OpPMY NpencTaBICHUS
WHPOPMALMM M WJUTIOCTPUPOBATh peIlacMble 3aJadd HECIOXHBIMH CXEMaMH, auarpamMMaMiy, APYTMMHU (opMmamu
rpaduku U ©X KOMOUHAIUSIMU;
YMEHHE UCIIOJIb30BaTh U aHAJIM3UPOBATh B MPOLIECCE YUEOHOM U MCCIIEe0BATENBCKON AESITENbHOCTH HH(OPMAILIHIO
0 BJIIMSIHUM MTPOMBIIIJICHHOCTH, CEITLCKOT0 XO035CTBA M TPAHCTIOPTa Ha COCTOSIHHE OKPY>Kaloeld TPUPOTHON CPEIIbL.
KomMmyHukaTuBHbIE YHHBEpPCAJIbHBIE YUeOHbIE 1eliCTBHS:
yMeHHsI 3a7aBaTh BOMPOCH (B Xone Auamora W (WIHM) JUCKYCCHH) TIO CYIIECTBY OOCYKTaeMOW TEMBI,
(hopMynHpOBaTh CBOU IPEATIOKECHUS OTHOCUTEIBHO BBIIIOJHEHUS PEI0KEHHOH 3a1a4u;
YMCHUA NPCACTABIATL IOJYYCHHBIC PC3YJIBTATHI MM03HABATEIILHOM ACATCIIBHOCTH B YCTHBIX W IMHMCBMCHHBIX
TEKCTax; JAeJaTh IPE3CHTAlMI0 pe3YyJbTAaTOB BBIIOJHEHUS XHUMHYECKOTO O3KCIIEpHUMEHTa (I1abopaTOpHOTO OIIbITa,
mabopaTopHOM pabOTHI MO HCCIeTOBAHIIO CBOWCTB BEIIECTB, YI€OHOTO MTPOEKTA);
YMEHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOH IO3HABAaTEIILHOW W HCCIIEAOBATEIbCKOM
JeSITEIBHOCTH TIPH PEUICHUH BO3ZHHUKAIOIIMX Mpo0ieM Ha OCHOBE y4yéTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIHN
(obcyxneHusi, 0OOMEH MHEHHSAMH, «MO3TOBbIE IITYPMbI», KOOPAWHALINS COBMECTHBIX NEHCTBUIL, ONpeaeIeHne KpUTeprueB
IO OIICHKE KAa4eCTBa BBIMOJIHEHHOW PaOOThI U JAPYTHUE).
PeryasiTuBHbIE yHUBepcAJdbHbIE YUeOHbIE AeificTBUS:
YMEHHE CaMOCTOSATENIHO ONPEACIISTh LEIH AEeSTENbHOCTH, IUIAHUPOBATh, OCYILECTBIISITh, KOHTPOJIUPOBATh U IPU
HEOO0XOIMMOCTH KOPPEKTUPOBATH CBOIO JIESTEIBHOCTh, BEIONPATh Haubosee 3¢GeKTUBHBIE CIIOCOObI PELIeHUsT YUeOHbIX
W TIO3HABaTEJbHBIX 33/1a4, CAMOCTOSTEIbHO COCTABJISTh MIIM KOPPEKTUPOBATh MPEATIOKCHHBINA alTOPUTM JCHCTBUH MpH
BBIMOJIHEHUN 3aJaHUi € y4ETOM MOJY4YeHHUs] HOBBIX 3HAaHUM 00 H3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaKIHIX,
OLIEHMBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJibTaTa 3asBICHHON IIeJIM, YMEHHME HCIOJIb30BaTh M aHAJTU3UPOBATH
KOHTEKCTBI, TpeJjiaraeMble B YCIIOBUH 3a/IaHHA.
NPEAMETHBIE PE3YJIbTATDI
B cocraBe mpeaMeTHBIX pPe3yNbTATOB IO OCBOCHUIO O0S3aTENBbHOTO COJAECP)KAaHUS, YCTAaHOBJIEHHOI'O JaHHOMN
(benepanbHO pabouell MpOrpaMMoi, BBIAENSIOT: OCBOCHHBIE OOydYaroIIMMHCS Hay4yHblEe 3HAHHSA, YMEHUS U CHOCOOBI
NeicTBHi, crienuduuecKue IS MPeAMETHOM 001acTh « XUMUS», BUIBI ACSITSILHOCTH 10 TIOJTYYCHUIO HOBOTO 3HAHUS, €T0
WHTEPIIPETALUH, TPEOOPa30BaAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUE€OHBIX U HOBBIX CUTYAIHSX.
K xoHmy oOyueHuss B 8 Kiacce npeaMeTHbIE pe3ylbTaThl Ha ©0a30BOM YpOBHE [IOJDKHBI OTpPaXkaTh
c(OPMHUPOBAHHOCTh Y O0YYAOIIMXCSI YMEHUI:
o pacCKpbeIBaTb CMBICII OCHOBHBIX XHMHWYCCKUX TOHSITHI: aToM, MOJICKYyJa, XUMHYECKHUI QJICMCHT, HPOCTOC
BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJTHOPO/IHASL U HEOJAHOPOHAS ), BAICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs
W MOJIEKYJISIpHasE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSIpHAas Macca, MaccoBas JO0Jsi XUMHYECKOIO
JJIEMEHTa B COEJMHEHHH, MOJIIPHBIA OOBEM, OKCHJ, KHCJIOTa, OCHOBAHHUE, COIb, AJIEKTPOOTPHIATEIHHOCTS,
CTCIICHb OKHUCJICHHUA, XUMHWYECKasd peaKuusd, KHaCCI/I(bI/IKaHI/ISI peaKqu/'I: p€akunn COCAWMHCHUA, PpEaKIun
Pas3NoXKeHUs], peaKUUK 3aMeIleHHs], PeakIu 00MEeHa, 9K30- M SHIOTEPMUYECKUE PEaKIHH, TEIUIOBOK 3 deKxT
peaknuu, SApO aroMa, SIIEKTPOHHBIA CJIOH aToma, aToMHas opOuTaib, paanyc aroMa, XMMHUYecKas CBS3b,
oJisipHasAs W HEIOJIApHas KOBAJICHTHAs CBA3b, MOHHAsA CBA3b, MOH, KaTUOH, aHWOH, PAaCTBOp, MacCcoBasd HOJIA
BellecTBa (MPOLEHTHAS KOHIEHTPALUs) B PACTBOPE;

®  JUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHH M NPUMEHATH 3TH HOHATHS NPH ONUCAHUU
BEIIECTB U UX IPEBPaIICHUI;

o HCIIOJIB30BaTh XUMHUYCCKYIHO CHMBOJIMKY IJId COCTaBJICHHUA (1)OpMy.H BCIIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKUX

peaxuuii;

®  OMpENETATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHUSAX, CTETICHb OKHCIICHHS SJIEMEHTOB B

OMHApHBIX COEIUHEHMSX, IPUHAJUIEAKHOCTh BELECTB K ONPEAEIEHHOMY KJIAacCy COEIMHEHUH 10 (opMmyIam,
BUJ XUMUYECKOH CBS3M (KOBAJICHTHASI M NOHHAS) B HEOPTaHUYECKUX COSAMHEHHSX;
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packpsiBaTh cMmbici Ilepuogmyeckoro 3akoHa J[. WM. MenzaeneeBa: AeMOHCTPUPOBATh MOHUMaHUE
[IEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX NOJIOKEeHUs B Ileproauueckoil cucreme,
3aKOHOB COXpPAHEHHMs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOTO YYEHHsA, 3aKOHa
ABorazpo;

ONHCHIBATh W XapaKTepu3oBarh TabmuuHylo (opmy [leproanmyeckoit cHCTEMBI XHUMHYECKHX 3JIEMEHTOB:
pasnuuaTh MOHSTHA «TJaBHas moxarpymma (A-Tpymma)y u «mobounas moarpynmna (b-rpymma)», manbie u
0oJbIIME TIEPHOABI, COOTHOCHUTH O0O3HAUEHUS, KOTOpble nMeroTcs B Tabmmme «llepmomndeckas cuctema
xuMuueckux 3nemMeHToB J[. Y. MeHeneeBa» ¢ YUCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKUX
3JIECMEHTOB (COCTaB U 3apsl s/pa, 00IIee YUCIIO FICKTPOHOB U PACIPECIICHUE UX 10 3JICKTPOHHBIM CIIOSIM);
KJIAaCCU(HUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHIMYECKHE BEIECTBA, XUMUIECKHE peaknnu (10 YHCIy U
COCTaBy YYaCTBYIOIIHX B PEAKITUH BEIECTB, MO TEIUIOBOMY 3 PexTy);

XapaKTEepU30BaTh (OMHCHIBAThH) OOIIME XUMHUYECKHE CBOWMCTBA BEUICCTB PA3JIMYHBIX KJIACCOB, MOJTBEPIKAAs
ONMKCaHUE MPUMEPAMHU MOJICKYJISPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYCCKUX PEaKIIH;

MTPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCHMOCTH OT WX KA4€CTBEHHOT'O COCTaBa, BO3MOKHOCTH IMPOTECKAHUS
XUMHYCCKUX MPEBPANICHUN B Pa3JINYHBIX YCIOBHSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYISPHYIO M MOJISIDHYIO MacChl BEIIECTB, MAacCOBYIO IO XHUMHYECKOTO
aneMeHTa 1o (QOopMyse COeAMHEHHWS, MAacCOBYIO IOJIO BEIIeCTBa B PAcTBOPE, MPOBOIUTH PacdETHl IO
YPaBHEHUIO XHMHYECKOHN PEaKITui;

MPUMEHSATh OCHOBHBIC OIEPAIlUU MBICIUTEIBHON JCATEIBPHOCTH — aHAIMU3 M CHHTE3, CPaBHEHUE, 000O0IICHHE,
CUCTEMAaTH3a1u1o, KJ'IaCCI/I(bI/IKaHI/IIO, BBIABJICHHUC MPUYHMHHO-CJIICACTBCHHBIX CBsI3eH — AT U3YUCHUA CBOMCTB
BEIIECTB M XHMHYECKHX PEaKIIHid, €CTECTBEHHO-HAyYHBIE METONbI TO3HAaHWS — HaOIIOJEeHWE, WU3MEpeHHeE,
MOJIETTUPOBaHUE, IKCIEPUMEHT (peabHBIN 1 MBICIIEHHBIN);

CIIeZIOBaTh TMpaBHWJaM IIOJIb30BAHUS XHMHUYECKOW IMOCYA0H M I1labOpaTOpPHBIM OOOpYIOBaHHUEM, a TaKXKe
ImpaBUIaM o6pameHI/151 C BCIICCTBAMH B COOTBETCTBHUM C HUHCTPYKIUAMU I10 BBITOJHCHUIO Ha60paT0prIX
XMMHYECKHUX OIBITOB IO TOJYYCHHIO W COOMPaHWIO Ta3000pasHBIX BEIIECTB (BOAOPOAA U KHCIOPOJA),
MIPUTOTOBJICHUIO PACTBOPOB C OMpEeAeNEHHOW MacCOBOW JOJEH PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
MPOBOJUTh XUMHUYECKUE SKCICPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB INEIOYCH M KHCIOT C IOMOIIBIO
WHINKATOPOB (JakMyc, heHondTanent, METHIOPaHX U IPYTHUE).

KOHI[y OOyueHWss B 9 KJjacce TpeJAMETHBIE pe3yNbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh

c(OPMHUPOBAHHOCTD Y OOYYAIOLINXCS] YMEHUIL:

PacKpBIBaTh CMBICT OCHOBHBIX XMMHYECKHX MOHATHN: XMMHUYECKUN JJIEMEHT, aTOM, MOJeKyJja, HOH, KaTHOH,
AHUOH, IIPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD, NIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHMS],
XMMHUYECKas PeakKiusi, XUMHUYECKasl CBs3b, TEIUIOBOH 3PQEKT peakiyH, MOJb, MOJSIPHBIH 00BEM, pacTBop,
JJIEKTPOJIUTHI, HEJEKTPOJIUTHI, SNEKTPOIUTHYECKAs] AUCCOLMANNS, PEaKIMH HOHHOIO OOMEHa, KaTajau3arop,
XHUMHYECKOE paBHOBECHE, 00paTHUMbIe M HEOOpPAaTUMBIE PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTENFHBIE PEaKIINH,
OKHCJIUTENb, BOCCTAHOBHUTEIb, OKHCIICHE U BOCCTAHOBIICHHE, AJUTOTPOITHS, aM()OTEPHOCTh, XUMHUYECKAs! CBSI3b
(xoBasIeHTHas, MOHHAsI, METAJUIMYECKasi), KPUCTAUINYECKash PElIETKa, KOPPO3Usl METAJUIOB, CILIaBbl, CKOPOCTb
XUMHUYECKOM peakuu, NpeaesbHo JomyctuMas KontenTpanus [11K BemecTsa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATHI W MPUMEHSTH TH MOHATHUS NMPU ONMHCAHUU
BEILIECTB U UX NPEBPALLCHU;

WCTONB30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJieHHs (OPMYN BEIIECTB W YPaBHEHMHA XUMHUYECKHX
peaxuuii;

OIPEAEIATh BAJICHTHOCTD U CTENIEHb OKHCIIEHUS XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSIX PA3IMYHOIO COCTaBa,
MPUHAAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJaccy COeAWHEHHWH HOo (opMmyiaM, BUA XUMHYECKOH CBSI3H
(xoBasleHTHAs, MOHHAS, METAJUIMYEeCKas) B HEOPraHWYECKHUX COCIWHEHHSX, 3apA] HOHA 10 XHMHUYECKOU
(dopmyrne, xapakTep cpeasl B BOAHBIX PACTBOpPAaX HEOPraHWYECKHX COEAMHEHWH, THI KPUCTAJUTMYECKOU
PEMETKH KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cwmbicn Ilepuoamyeckoro 3akona JI. M. MenjeneeBa U JIEMOHCTPUPOBATH €r0 MOHMMAaHUE:
OMHCHIBATh WM XapakTepu3oBarh TabmnuHyio (opmy Ileproanyeckoil cHCTEMBI XHUMHYECKHX 3JEMEHTOB:
pasnuuaTh MOHATHA «TJlaBHas moxarpymma (A-Tpymma)» u «mobouHas moarpynmna (b-rpymma)», manbeie u
OoJbIIME TIEPUOABI, COOTHOCUTH 00O3HAYEHHS, KOTOPbIE UMEIOTCS B MEPUOIUYECKON TaOJIUIe, C YUCIOBBIMH
XapakTepUCTUKAMH CTPOCHUS aTOMOB XHMHYECKHMX OJJIEMEHTOB (COCTaB M 3apsy sapa, oOIiee 4ucIio
JIEKTPOHOB U PACIPEIEICHUE UX 110 3JIEKTPOHHBIM CIIOSIM), OOBACHSTH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 2JIEMEHTOB U UX COEIMHEHUI B MpeJieNax MaJbIX EPHOAOB U INIAaBHBIX MOATPYNII C Y4ETOM CTPOEHHUS
MX aTOMOB;
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KJ1accU(UIMPOBAaTh XUMHUUECKUE 3JIEMEHTHI, HEOPIaHUUECKUE BEILECTBA, XMMUUECKUE PEaKLUUH (110 YUCIy U
COCTaBY y4YacTBYIOIIMX B PEAKLMHU BEIIECTB, IO TEIIOBOMY 3G (EKTY, 10 U3MEHEHHUIO CTEIIEHEH OKHUCIEHUS
XUMUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMKMCHIBATh) OOIIMEe W crenuduyeckne XUMHUYECKHE CBOMCTBAa MPOCTBIX U CIOXKHBIX
BEIIECTB, TMOATBEPXkAas OMUCAaHHE IMPUMEPAMH MOJCKYJSIPHBIX W WOHHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMHYECKUX PEaKIIuii;

COCTaBIIATh YPABHEHUS OHICKTPOJUTHYECKOH IUCCOLMAIMM KHCJIOT, INENOoYeil M Cojed, MOJIHBIE W
COKpaIlEHHbIE yPaBHEHUS peakMii HOHHOTO 0OMeHa, ypaBHEHHsI PeaKklMii, TOATBEPKAAOIINX CYIIECTBOBAHUE
TCHETHUUYECKOHN CBSI3M MEXK/Y BEILIECTBAMH Pa3IUYHbIX KJIACCOB;

pacKpelBaTh  CYIIHOCTh  OKHUCJIHUTEIbHO-BOCCTAHOBHTENILHBIX  PEaKUUil  TOCPEACTBOM  COCTAaBJICHHUS
AIIEKTPOHHOTO OallaHca 3TUX PeakLuii;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOECHHUS, BO3MOXXHOCTU NMPOTEKAHNUS XUMHUYECKHX
[IPEBPALLCHUN B Pa3JINYHBIX YCIOBHUSAX;

BBIYUCIISITH OTHOCHTENBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAcChl BEIECTB, MAacCCOBYIO JOJIO XUMHUYECKOTO
aneMeHTa 1o (opMysie COEOUHEHHS, MacCOBYIO JIOJIO BEIECTBA B PAacTBOpE, MPOBOAUTH PAacUYETHI IO
YPaBHEHUIO XUMHUECKON PeaKIiH;

coOJII0aTh MpaBUIIa MOJIb30BaHUSI XUMHUECKON MOCYION U 1a00paTOPHBIM 000PYIOBaHUEM, a TAKXKE MPABUIA
oOpalleHus] ¢ BELIECTBAMH B COOTBETCTBHM C MHCTPYKLMSMHU IIO BBHIIOJHEHHIO JTAOOPAaTOPHBIX XMMHUYECKUX
OTIBITOB TIO TTOTyYEHUIO 1 COOMPaHHIO Ta3000pa3HBIX BEIIECTB (aAMMHAaKa U YTIIEKHCIIOTO Ta3a);

MPOBOJUTH PEaKIMU, TOATBEPKAAIONINE KaYeCTBEHHBI COCTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM
nyTéM XJopHuI-, OpOMUA-, HOOUI-, KapOoHaT-, ocdar-, CHUIUKAT-, Cyab(ar-, THAPOKCUI-UOHBI, KaTHOHBI
aMMOHHMS ¥ MOHBI H3YYEHHBIX METAIJIOB, IPHUCYTCTBYIOLINE B BOJHBIX PACTBOPAX HEOPTaHMUYECKUX BELIECTB;
MIPUMEHSTh OCHOBHBIE OTIEPALIMU MBICIUTEIbHON NESATEIbHOCTH — aHAJIU3 U CHHTE3, CpaBHEHHE, 0000ILeHHE,
CHCTEMAaTH3alNI0, BbISIBICHHE IPUYUHHO-CICICTBCHHBIX CBS3€H — Ui M3Yy4YCHHS CBOWCTB BELIECTB H
XHUMUYECKUX PEaKIHi, eCTeCTBEHHO-HAYYHbIE METO/Ibl IO3HAHMSI — HAOMI0ICHHE, H3MEPECHUE, MOJICIMPOBaHHE,
3KCIIEPUMEHT (peanbHbII u MBICTICHHBIN).
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TEMATUYECKOE IJNIAHUPOBAHUE
Pa6ouasi nporpaMma no yuedoHoMy npeaMeTty « XuMus» pa3padorana ¢ y4éTom paboueii mporpaMMsbl BOCIIUTA-

HHUS, YTO OTPAXKECHO B JUIHOCTHBIX IIVIAHUPYEMBIX pe3yJbTaTax u od0ecneuynBaeT peajindanio HHBAPUAHTHBIX

moayJei (MM) nporpamMmmbl «Y po4Hasi 1eiTeJbHOCTE» U «OCHOBHbIE IIKOJbHbIE 1€JIaY.

8 KJIACC
Ne KonuuecTtBo yacon
OJIIeKTPOHHBIC
HaumeHoBaHue pas3ienoB u TeM (umdpossbie)
n MPOTPAMMBI B KP 1P 00pa3oBaTeIbHbI Iporpavma
/ cero & DECYDCLL BOCITUTAHUS
1 pecyp
Paznen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHSI YCTaHOBJICHHE
X . Bu6mmnoTeka ZIOBEPHTEIBHBIX
1 HMUS — BayKHas 00J1acTh § - LIOK OTHOIICHHI
€CTECTBO3HAHUS U MPAKTHUECKOM
1 P https://m.edsoo.r | MEXKAY Y4HTCICM
JeSITETIPHOCTH YelTOBEKA u/7f41837¢ U ero y4eHHKaMH,
Eubmorexa CIOCOOCTBYIOIIAX
1 10K MO3UTHBHOMY
' Bemecta u XuMu4eckue peakiuu 15 1 BOCITPHUSTHIO
2 H peaxit https://m.edsoo.r anfHMHCﬂ
u/7f41837c Y g
TpeOoBaHMIA u
Hroro no pa3nemy 20 npoced  yduuTens,
OPUBJICYCHUIO HX
Pasznen 2. Baxkneiinue npeacTaBuTe Il HEOPraHNYECKUX BEIIECTB BHUMAHUS K
Bubnnoreka obcyxnaemoii  Ha
2. Boznyx. Kucnopon. [Tonstie 06 6 HOK YpoKe
1 OKCHIaX https://m.edsoo.r | uHpOpManUHu
u/7f41837c (opmupoBanme
[ T—— OTBETCTBEHHOTO
2. Bonopon.Ilonstue o kucnorax u 8 IHOK OTHOIICHUA K
2 comsIx https://m.edsoo.r | ¥ TCHHIO,
u/7FA1837C TOTOBHOCTH u
— CIIOCOOHOCTH
HOJTHOTEKA
oOydarommxcs K
g. Bona. Pactopsl. [Tonsitie 06 5 1 ﬁtOIs(.//m cdconr CAMOPa3BHTHIO W
OCHOBAHHAX /7?‘4.183.7 < | caMm006pa30BaHHIO
U 069/C Ha OCHOBE
Bubnnoreka MOTHUBALIIHA K
2. OCHOBHBIE KJIACCHI 11 1 IHOK 00y4YeHHTO 51
4 HEOPraHMYECKUX COCTUHEHUI https://m.edso0.r | mo3uauuto
u/7f41837c (bOpMPIpOBaHI/IC
KOMMYHUKAaTHBHOM
Hroro no pasaeny 30 KOMITETEHTHOCTH B
Paszgen 3. Ilepuoauueckuii 3akon u [lepuoanueckas cucreMa Xumudeckux daementos /1. W. obuienun 1
MenaeaeeBa. Crpoenne aToMoB. XuMUUYeCcKas CBsi3b. OKHCIUTENLHO-BOCCTAHOBUTEbHBIe | COTPYHIICCTBE
peakuun CO CBEPCTHHKAMHU
N OpPMHPOBAHUE
Tepuomuueckuii 3aKoH U bubnmoreka ?c If oB p
3. Ilepnognueckas cuctema HOK .
7 ) 9KOJIOTHYCCKOU
1 XUMHYECKHX d1eMeHTOB J[. 1. https://m.edsoo.r CVIIETVDLL
MenneneeBa. CTpoeHHe aTomMa u/7f41837c YIRTYP .
COOTBETCTBYIOIIIEH
bubnmoreka
3 XuMudecKas CBA3b. LIOK COBPEMCHHOMY
2' OKHCIHUTENBHO- 8 1 httos://m.ed YPOBHIO
Lps://m.eds00.I' | skomoruueckoro

BOCCTAHOBUTCJIbHBIC pCAKITUN

u/7f41837¢
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bubnuoreka MBIIIIEHHS
ViToro 1o paseny 15 OOK HCTIOIb30BaHUE
https://m.eds00.r | BocuTaTEIBHBIX
u/7f41837c BO3MOKHOCTEH
COJICPIKAHUS
y49e0HOT0
Bubnuorteka npeameTa yepes
LIOK JIEMOHCTPAIIHIO
Pesepsroe Bpems 3 https://m.edsoo.r | AeTsSM npuMepos
u/7f41837¢c OTBETCTBEHHOTIO,
IPaKIaHCKOTO
MOBENEHUS
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME
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9 KJIACC

No KonuyecTtBo yacon ONEeKTPOHHBIC
.| HammeHoBaHue pa3nenoB u TeM (mdpossie)
1/ IIporpamma
MIPOTPaMMBI Bcero o0pazoBaTenbH
| KP 1P BOCIIUTAHUS
BIC PECYPCHI
Pasnes 1. BenecTBo M XMMHYecKHe peaKIMl YCTAHOBIEHUE
bubnmorexa JIOBEPUTEIIBHBIX
11 [ToBTopenue u yriybiaeHne 3HaHUH 5 1 HOK OTHOLIEHUH MEKITY
' OCHOBHBIX pa3JIeJIoB Kypca 8 Kiacca https://m.eds00. | yuntenem wu ero
ru/7f41a636 YYEHUKAMU,
Bubnuorteka CHOCO6CTBYIOHH/IX
12 OcCHOBHBIC 3aKOHOMEPHOCTH 4 HOK HO3UTUBHOMY
' XHUMUYECKUX PeaKIui https://m.edsoo. | BOCIIPUATHIO
ru/7f41a636 yJalumMucs
Bubnunoreka Tpe60]éaHHH "
13 ONEeKTpONUTHIECKast TUCCOLUALIMSL. 8 1 HOK Tpock yauren,
' XUMHYECKHE PEaKIiH B paCTBOPax https://m.edsoo, | TPHBICICHIIO X
ru/7f41a636 BhuMarua - o K
obcyxmaeMol  Ha
Htoro no pasaeny 17 ypoke uadopmauu
¢dopmupoBaHue
Paszpnen 2. HemeTasibl 4 MX COeIMHEHUSI OTBETCTBCHHOLO
Bubnunoreka OTHOIIIEHUS K
OO6m1as xapaKTepuCTHKa ITOK HCHIIO
2.1 xumuyeckux eMeHToB VIIA- 4 i Y ’
oV, Lamoremtts https://m.edso0. | roroBHOCTH u
PYIHEL ru/7f41a636 CIIOCOOHOCTH
Bubiaroreka 00y4aromuxcs K
OOmiast XapaKTepUCTHKA [TOK CAMOPA3BHTHIO U
PYFHRL Lop 5 ru/7f41a636 | Ha OCHOBE
MOTHBAIMN K
OO0mmas xapakTeprucTHKa bubnmoreka 0GVICHIO "
XUMHYIECKUX 3JIeMeHTOB VA - IHOK Y
2.3 7 ] MO3HAHUIO
rpynmsl. A30T, pocdop u ux https://m.edsoo. (bopMHpOBaHHE
COCJIMHEHUSI ru/7f41a636 KOMMYHHKaTHBHO
OO01mas xapakTepucTHKa Bubnunoreka KOMITIETEHTHOCTH B
24 XUMHAYECKHUX JIIEMEHTOB IVAt— 8 1 2 1HOK 00IIEHIH H
rpynmel. YTIIEpo ¥ KpEMHHUM U UX https://m.edsoo. COTPY/JHHYECTBE CO
COCTMHCHUS ru/7f41a636 CBEPCTHUKAMH
MUPOBaHU
Hroro o pasneny 25 (bopmupo ©
OCHOB
Pa3zgen 3. MeTajlibl M HX COeIMHEHHUS JKOJIOTHHYECKOH
bubGmmoreka KYJIbTYpbl N
1IOK COOTBETCTBYIOIICH
3.1 OO01ue CBOWCTBA METALIOB 4
B https://m.edsoo. | COBPEMCHHOMY
ru/7f41a636 YPOBHIO
9KOJIOTHYECKOT0
bubnmoreka MBIHIUTCHIS
32 Baknelmme MeTaUIBI M UX 16 1 2 HOK T Tr—.
COCTUHECHHUS https://m.eds00. | pocrmratensHBx
ru/7f41a636 BO3MOXKHOCTEMN
Hroro mo pasneny 20 CONCPKaHIA
y4eOHOT0 MpeaMeTa
Paspes 4. Xumusi 1 oKpy:Raomas cpesa yepes
41 BemectBa u MaTepuanisl B )KU3HU 3 Bubnnoreka ACMOHCTPAIINIO
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YCJI0BCKa

LIOK

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

Wroro no pazneny

PesepBHOE Bpems

Bbubnuoreka
HOK

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

JIETSIM TIPUMEPOB
OTBETCTBEHHOIO,
IpaXIaHCKOI'0
MTOBEIACHUS

OBUIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

68
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OuneHoYHbIe MaTEPHAJIBI (PUIIOKEHHE)

8 ka
Yacteb A  TecroBbie 3a1aHms ¢ BEIOOPOM OJTHOTO IPAaBHIILHOTO OTBeTa. (1 6aymr)

1. Uncmo aTOMOB BCeX XMMHUYECKUX DJIEMEHTOB B MOJICKYJIE cepHoﬁ KHCJIOTEI paBHO!:

A. 3. b. 4. B.7. T.5.(1 6amn).
2. YHCII0 IPOTOHOB, HEITPOHOB M AJIEKTPOHOB B aToMe (ropa “*oF:
A.p'-9;n°-10;8-19. B.p"-10;n°-9;¢-10. B.p"-9;n°-10;&-9. (1 6amn).
3. 'pynma ¢opMys1 BEIIECTB C KOBAJICHTHBIM TUITOM XUMHUYECKOU CBSI3H:
A. H.S, Py, COs,. B. HCI , NaCl, H,0. B. Ca0, SO,, CHg. (1 6amn).
4. B 180 r Boas! pactBopmin 20 r comu. MaccoBasi 10Jis COJIHM B MMOJYYESHHOM PacTBOPE paBHA:
A. 9%. b. 10%. B. 20%. (1 6amn).

5. Xumunueckas peakius, ypaBHeHue kotopoii Na,O +H,O = 2NaOH, sBnsercs peakuueit:
A. CoenuHeHHs, OKHCIUTENHFHO-BOCCTAHOBUTENBLHOM.
b. CoenmHenns, He OKMCINTEILHO-BOCCTAHOBUTEIIHFHOM.
B. OO0MeHa, He OKUCITUTEIBHO-BOCCTAHOBUTENBHOM. (1 Oasn).

6. BemecTBo, He BCTYIAIOIIEE B PEAKITHIO C PACTBOPOM pa30aBICHHON CEPHOM KHCIOTHI:

A. I'mapokcua MarHust. b. Mens. B. Oxcunx nuaka. (1 6amr).

7. BemecTBo, NpH pacTBOPSHHH KOTOPOTO B BOJE JJICKTPOJUTHUSCKOW IUCCOLMAIMM TMPAKTUYCCKH HE
MPOUCXO/IHT:
A. T'mppokcun Hatpus.  b. Cynbdar kamusi. B. Xnopun cepedpa. (1 6amn).

8. OIHOBPEMEHHO MOT'YT HAXOAUTHCSI B PACTBOPE HOHBI:
A. Na*, H, Ba®", OH™.B.Mg®*, K*, NO;~, SO, *~.  B.Fe*, Na', OH™, SO,*". (1 Gamn).

9. Cpean Berects, hopmystel kotopeix BaCly, CaO, CaCO3, NaOH, Mg(OH),, SiO,, HeT nmpeacraBuTens Kiacca:
A. Kucror. b. Oxcunos. B. OcnoBanwnii. (1 6amn)

Yacte B. 3aganus co CBOOOIHBIM OTBETOM.

10. (3 6amma). Hasoeure BemecTBa, (opmyiasr koTopbix P,0s, Fe(OH)s;, Ba(NOs),, u ykaxure kiace, K
KOTOPOMY OHH OTHOCSITCSI.

11. (3 6amna). M300pa3ute cxemMy BJIEKTPOHHOTO CTPOSHMS aroMma Cepbl. 3anumuTe 2 GopMyJibl COSTUHCHUN, B
KOTOPBIX 3TOT aTOM MPOSBIISET MAKCUMAITBHYIO 1 MUHUMAJIbHYIO CTSTICHH OKHCIICHUSI.

12. (8 6amno). CocTaBbTe YpaBHEHHS XMMHUYECKHX PEAKIMI COTJIACHO CXEME, YKaXKUTE THIl KaKJOW peaKiuu
FeCl, —» Fe(OH), — FeO.13. (2 6amma). 1 ypaBHeHHWE HAmWcaThb B HOHHOM BHJE, BTOPOE B OKHCIHUTEIBHO-
BOCCTAHOBUTEIHHOM

13. Tlo ypaBuenuto peakiuu H,SO, + 2NaOH = Na,SO4+ 2H,0
paccurTaiiTe KOJIMYECTBO BEIIECTBA THAPOKCHAA HATPUS, HEOOXOAUMOro i MOJHON HEeWTpanu3aluu pacTBopa, Co-
nepskaiero 24,5 r cepHOM KUCIOTBHIL.

9 ka

YACTb 1

K ka:xxaomy u3 3aganuii A1-A19 nanbl 4 BApHaHTAa 0TBETOB, U3 KOTOPBHIX TOJIbKO OAHH
NpaBHJIbHBIM.

A1l. Yucno 37eKTpOHOB BO BHEIIHEM 3JIEKTPOHHOM CJIO€ aTOMa C 3apsioM siapa +9 paBHO
1) 1 2)5 3)3 4)7
A2. Metannnyeckue CBOMCTBAa Y MarHusi BEIPAKEHbI CUJIbHEE, UEM Y

1) Oepwmusg  2) kanuss  3) kanpuus  4) HaTpUd
A3. BemectBOM ¢ HOHHOM CBSA3BIO SIBIISETCS
1) okcua cepsol (V1) 2) Bomopon 3) marauii  4) dTopua HaTPHUSL

A4. CreneHb okucieHus xene3a B coenunenusx Fe,03u FeCl, cooTBeTcTBEHHO paBHBI
1) +3u-2 2)+3u+3 3)+3u+2 4)-3u+2
AS5. KHCITOTHBIM OKCHAOM SIBJISIETCS
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1)SO, 2)CO 3)ZnO 4)Na,O
A6. K hu3mdeckuM sBICHHUSIM OTHOCAT
1) ckucanue Monoka  2) 3acaxapuBaHHE BapeHbsi  3) TOPEHHE CBEUU 4) npuropaHue NUIIH
AT7. Kakoe ypaBHEHHE COOTBETCTBYET PEAKLIUU COCTUHEHUS?
1) NH3 + HNO3 = NH4NO3 2)H,S + MgO = MgS + H,O
3) SO; + 2NaOH =Na,S04 +H,0 4) CuO +H,=Cu+H,0
A8. K xopo1110 pacTBOpUMBIM B BOJIE€ 3JIEKTPOIUTAM OTHOCUTCS
1) cynbdat 6apus 2) cynbdar 1MHKa 3) cynmbua meau(ll)  4) oxcun sxenesza(lll)
A9. HanbopIiee KOJIMIeCTBO HOHOB aMMOHHS 00pa3yeTcs P MOJHON AUCCONMAKK 1 MOJIb
1) cynbdata ammoHust  2) cyabduia aMMOHUS ~ 3) HUTpaTa aMMOHHMS 4) pochara ammonms
A10. Beiienenue raza mpoucXouT B pe3ysibTaTe B3aUMOACHCTBHSI HOHOB
1)H'uClI 2)H"uSOs* 3) NHs" uPOs* 4) NH,* u S*
A11l. Kucnopox He pearupyer ¢
1) okcunom yraepona(lV) 2) cepoBOIOPOIOM 3) okcunom dpochopa(lll)  4) ammuakom
A12. Oxcup yrnepona(lV) BzaumoaencTByer ¢
1) KNO3 2) P,0s 3) Ca(OH); 4) HCI
Al3. B peakiuio ¢ paCTBOpOM T'HIPOKCHIA KANbIHS BCTYIAET KaK0€ U3 BYX BEIIECTB:
1) CO,u CuCl, 2) CuO u HCI 3) HNO; u NaCl 4) AI(OH); u KNO3
Al4. [IpogykramMu peakiuy OKCHJ1a IFOMUHUS C pa30aBI€HHON CEpHONM KMCIIOTOM SIBISIETCS
1) Al(SOy)3 + Ha? 2) »ALLO3 + Ha1 + SO3 3) — ALL,O3 + H,0O + SO, 4) — Aly(SOy)s+ H0O
A1S5. C pactBopoMm (ocdara HATPUS pearnupyer
A16. BepHbl 11 crieqyroniye CyKJAeHusl O YUCThIX BEIIECTBaxX U cMecsx?
A. MuHepanbHas BoJia SIBJISIETCS YHCTHIM BEIIECTBOM.
b. Jlyxu IBJISIIOTCS CMECBIO BELIECTB.
1) BepHO TONBKO A 2) BepHo Tonbk0o b 3) BepHbI 00a cyxkaeHus  4) o0a CyXJI€HHs HEBEPHBI
A17. KagyectBeHHbl# cocTaB cynbgarta xene3a(lll) MoxHO ycTaHOBUTH, HCIIONB3Ys PACTBOPHI, COJEPIKAIIIHE
HOHBI
1) Clruzn* 2)SO/ uAg" 3)OH uBa® 4)NO*uH"
A18. MaccoBas 10715 KUCIOpoJa B CUIIMKaTe Oapusi paBHA
1) 16,4% 2) 22,5% 3) 32,2
YACTDb 2
| IIpu BeinoTHennu 3agannii B1-B3 BoiOepuTe oTBeTHI M 00BeAMTE HX HOMEPA.

B1. B pany xummnueckux snementoB As — P —N

1)  yBenuMYMBAIOTCA PaAMyChl aTOMOB

2)  yBeIMYHMBACTCS HJICKTPOOTPHIATEIBHOCTh

3)  YCWIMBAIOTCS KMCJIOTHBIE CBOWCTBA MX BBICIINX OKCHJIOB

4)  BO3pacTaeT 3HAUYCHHE BBICIICH CTEIIEHH OKHCICHUS

5)  yBenM4HMBAaeTCS YMCIIO DJIEKTPOHOB BO BHEIIHEM JJICKTPOHHOM CIIO€ aTOMOB
B2. U amomunmii u okeup cepoi(1V) pearupyrot ¢

1)  XJIOpOBOAOPOIHON KHCIOTOM

2)  THUIPOKCUIOM HATPHSI

3)  KHCIOpOIOM

4)  wutparoMm Oapus

5)  yIJIEKHCIBIM Ta30M

B3. OxucinuTenbHO-BOCCTAHOBUTEIBHOM SIBJISIETCS PEAKIUS PA3JIOKECHUS

1) KMnOy,
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2) AI(OH);
3) (NH4)2COs
4) MgSiOs
5) HNO;
YACTh

IIpu BbIMOIHeHNM 3a1aHKus B4 ycTaHOBHTE COOTBETCTBHME U BHINMIINTE OTBET. B
oTBeTe HU(PPHI MOTYT MOBTOPSATHCS.

B4. YcraHoBUTE COOTBETCTBHE MEXK/Y UCXOJAHBIMU BEILIECTBAMU U MPOAYKTAMU
peakuuu.

NCXOJHBIE BEIIIECTBA  ITPOAYKTbI PEAKIINN

A) NayO +H,0— 1)Ba0 + NaCl +SOs

B) Na,SO, +BaCly—s 2)NaOH + Hp?

B) H,SO,4 + Ba(OH),— 3)BaSO4 |+ NaCl
4)BaSO,| + H,0
5)NaOH

st orBeToB Ha 3agaHusa C1-C2 ucnonb3yiTe 0TAeJbHbIN JHUCT (0J1aHK). 3anummTe
cHauyaja Homep 3aaanus (C1 wiu C2), a 3aTemM 0TBET K HeMY.

C1. CocraBbTe ypaBHEHHS PEAKIHii, C TOMOIIbIO KOTOPBIX MOKHO OCY-
[IECTBUTH CIIEIYIOIIIE MTPEBPAICHUS:
Fe,03—X—Fe(OH);—Fe,03
C2. K u30bITKy KapOoHaTa Kainplus J00aBUIH 73 T pacTBOpa ¢ MAaCCOBOM J0JIei coNsTHON KUCIOThI 10%.
Breruucnure o6nem (H.y.)
BBIJICJIMBIIETOCS Tra3a.
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