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IHosicHuTeILHAA 3aIIHUCKA
[TporpaMma o XuMHIM Ha YPOBHE OCHOBHOT'O 00111ero 00pa30oBaHMsI COCTaBJIEHA HA OCHOBE:
1.®enepanbHOro rocy1apcTBEHHOI0 00pa30BaTeNIbHOTO CTaHJapTa OCHOBHOT'O O0ILIEro
obpazoBanus (IIpukaz MunucrepcrBa npocsemieHust PO ot 31.05.2021 No287 ¢ u3MeH. OT
22.01.2024)
2.0cHOBHOI 00pa30BaTEIBHON MPOTPaMMBbI OCHOBHOTO 00111er0 oOpazoBanuss MAOY
Abatckas COLL Ne 1, npotokon nenaroruueckoro cosera ot 30.08.2023 r. Ne 18, ¢ u3m. ot 29.
05.2024.

3.Ilpuka3za Munnpocsenienust Poccuun ot 21.09.2022 N 858 (pexn. ot 21.02.2024)"0O6
YTBEpKACHUH (PeIepabHOrO MepedHs YyUeOHUKOB, TOMYIICHHBIX K HCIIOIb30BAHUIO MPU
peanu3alnuy UMEIOLINX TOCYIapCTBEHHYIO aKKPEIUTAIII0 00pa30BaTeIbHBIX MPOTpaMm
HAYaJIbHOTO O0ILIEro, OCHOBHOTO OOIIIEro, CpeHEro o0IIero 00pa3oBaHus OpraHu3alusIMH,
OCYIIECTBIISAIOMMU 00pa30BaTEIbHYIO IE€ATEIbHOCTh U YCTAHOBIIEHUS IIPEJEIBHOIO CPOKa
MCII0JIb30BaHUs UCKIIIOYEHHBIX YU€OHUKOB"
4.Yge6Horo urana MAOY Abarckas COLL Ne 1 na 2024 — 2025 yuebOHslii ro.
5.®@enepanbHOl pabouell NporpamMmsl 0 y4eOHOMY IPEaMETY «XHUMUSI».

A Taxke Ha OCHOBE TpeOOBaHUM K pe3ylibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM
pOrpaMMbl OCHOBHOTO 00111ero oopazoBanus, npeactasieHHbix B ®I'OC OO0 u denepanbHOi
paboueii mporpaMMbl BOCIIUTAHHUSA U C YYETOM KOHIEMIWU MPENoIaBaHusl Y4eOHOTO MpeaMeTa
«Xumusi» B o0Opa3oBaTeNbHbIX opranuzanusx Poccuiickoit @eneparui.

[TporpamMa mo XuMuM Ja€T NpeACTaBICHHE O IENsAX, oOmell crpareruun oOydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYaIOIIUXCS CPEACTBAMH y4yeOHOro NpeaMeTa, yCTaHaBIHMBAET
00s3aTenbHOE PEIMETHOE COZEpXKaHUe, IPEeIyCMaTPUBAECT paclpeesieHue ero mo Kjiaccam U
CTPYKTYPHUPOBAHHUE TI0 pa3iesiaM M TeMaM MPOTpaMMBI TI0 XUMHH, OTPEICISIeT KOJTHMIECTBEHHBIC
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEeMYI0 IOCIIeI0BaTeIbHOCTh
U3YyUYEHHS] XUMHUH C YUETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JOIMKH Yy4eOHOro
Ipolecca, BO3pacTHbIX OCOOEHHOCTEN 00ydaroluXcsi, ONpeeisseT BO3SMOXKHOCTU MpeaMeTa JJis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, a TakKe TpeOOBaHM K pe3yabTaTaM 00ydeHHs XUMUU
Ha YpOBHE LeNel W3ydeHUs MpeaMeTa U OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHOM
JESTEIbHOCTH 00YyJaromerocs o OCBOCHUIO Y4EOHOT0 COJIepKaHusl.

3HaHME XUMUU CIIY’)KUT OCHOBOH I (pOpMHpPOBaHUS MUPOBO33pEHUsT 00ydaromerocs, ero
IpeCTaBICHUN O MaTepHAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUpPYEMbIe XUMHUEH
IPEJCTaBICHUS O B3aMMOIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLIUH BEIECTB B NMPHUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEeM yCTOMYMBOTO pAa3BUTHS YEJIIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUIEBOM U HKOJIOTUYECKOM 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYeT peaju3allii BO3MOXHOCTEM s camMopa3BUTHS U (OpMHUpOBaHUS
KYJBTYPHI JINYHOCTH, €€ 00mIel U PyHKINOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBINIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydJaronuxcs,
HaBBIKOB HMX  CaMOCTOSTENbHOM  yuyeOHOM  JesITEeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIICIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK H B
npodeccuoHanbHOM NesTeNbHOCTH;



3HAaKOMHUT CO CHEUU(PUKOW HAyYHOTO MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIA/1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TArloM B ((OPMHUPOBAHHUH
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YJaIOLIHXCS;

crocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOIO OTHOLIEHUS K €CTECTBEHHO-HAayYHBIM
3HAHUSAM, K IpPUpPOJE, K 4YEJIOBEKY, BHOCHT CBOM BKJIAJ B HKOJOTHYECKOe oOpa3oBaHuE
oOyyJarouumxcs.

JlanHbple HampaBieHHS B OOYYCHHMH XMMHU OOECIEUMBAIOTCS CHenu(UKON coieprKaHus
y4eOHOro InpeaMeTa, KOTOpbIM SBJIETCS NEeJarorn4eckd aJalTUPOBAaHHBIM OTPaKEHHEM
0a30B0il HAyKM XMMHHU Ha ONpPeAEIEHHOM dTarne e€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIero oOpa3oBaHHs OPUEHTUPOBAH HAa OCBOCHUE
00y4arolMMHUCS CUCTEMbI IEPBOHAYATIbHBIX MOHATUH XUMUHU, OCHOB HEOPraHMYECKONH XUMUU U
HEKOTOPBIX OTAEIIBHBIX 3HAYMMBIX IIOHATUN OPTaHUYECKOW XUMUH.

CrpykTypa cojepkaHHs IIpOrpaMMbl 110 XUMHHM C(HOPMHPOBaHA HAa OCHOBE CHUCTEMHOIO
noaxona kK €€ mzydeHuro. CojepiaHHe CKJIAJbIBACTCSI U3 CUCTEMbl MOHATUNH O XUMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbl IOHATUH O XuUMHUYecKod peakuuu. O0e 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIbHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona [[. 1. MenaeneeBa kKak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— Mpe/CTaBIEeHUI 00 MEKTPOIUTHYECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TIOJYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJIHOTO YpPOBHS K JpYyromy,
BBIMOJIHAS (YHKIMU OOBACHEHHS W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHMS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYEHHS U3y4acMbIX BEILECTB.

OcBoeHMe MporpaMMbl IO XHUMHUHU CIOCOOCTBYET (DOPMHUPOBAHHUIO TPEACTABIECHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CHUCTEMHOM HpHUPOJBI,
LIEHHOCTHOTO OTHOILEHNUS K HAYYHOMY 3HAHUIO U METOJlaM MT03HaHUs B Hayke. M3ydyeHne xummun
OPOMCXOMUT C TPHUBJICYEHUEM 3HAHUM M3 paHee M3YyYCHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 knaccel» u «®usuka. 7 Kjace.

[Tpu u3yyeHNr XUMUHU TPOUCXOAUT (POPMUPOBAHHUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON EATETLHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYpHl. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XUMHYECKHX 3HAaHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHNH MHUPOBO33PEHUYECKOTO0 XapakTepa, S3bIka HayKH, B
NpUOOIIEHNH K HAYyYHBIM METOZaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMHUECKUX PEAKIUi, B
(GopMHpOBaHMM W pPa3BUTHM [O3HABATENbHBIX YMEHMH M HMX MNPUMEHEHMH B Y4eOHO-
MO3HABATEJIbHON U y4yeOHO-UCCIIE0BATEIbCKON NeATeIbHOCTH, OCBOEHUH MpaBUil OE30MaCHOTO
oOpallleHus ¢ BEIIeCTBaMU B TOBCEITHEBHOM JKU3HH.

[Ipy M3ydyeHMH XMMHUU Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS Ba)KHOE 3HAUYECHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHME MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K caMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHSATUIO PELICHUH, CIOCOOHOW aJanTHpoBaThbes K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;



— HampaBJICHHOCTh OOYYEHHS Ha CHCTEMAaTHYECKOE TMPUOOIICHUE OO0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4dyHbIM  METOJaM  IIO3HAHUS,
(GOpPMUPYIOITUM MOTHUBALIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHH,

— ofecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HoOOpa3HON NeATEIbHOCTH, MO3HAHUS M CAMOIO3HAHHUSA, KJIIOUYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIM ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3JIMYHBIX BUAOB JAESITEIBHOCTH;

— ¢opmupoBanue o0mel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATH M OLICHUBATH SIBICHUS OKPYXKAIOUIETO MUpPA, UCHOJb3Ys 3HAHUS U
OMBIT, TOJYYECHHbIE MPU H3IYYEHUH XUMHUHU, TMPUMEHATh HMX MpPU pElIeHUH MnpodieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU IEATEIBHOCTH;

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOLIEHUM, TOHUMAaHUS LICHHOCTH
XUMHUYECKHX 3HaHHWHA Ui BBIPAOOTKU 3KOJOTHMYECKH IeJecoo0pa3HOro MOBEACHUS B OBITY U
TPYIOBON NEATENLHOCTH B LESIX COXPAHEHHS CBOETO 370POBbS U OKPYXKAIOIIeH MPUPOTHON
Cpelibl;

— pa3BUTHE MOTUBAIIUU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIMTAHUIO
HAa OCHOBE YCBOEHHUS OOIIEYEIOBEYECKMX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis ¥ HaNPaBICHHOCTH JaTbHEHIIEero o0yueHusl.

OO01miee 9nciio 9acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HA YPOBHE OCHOBHOTO OOIEro
obOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeN0), B 9 kiiacce — 68
4yacoB (2 4aca B HEJIETIIO).



Conep:xxanue y4eOHOro mpeamMera, y4eOHOro Kypca (B TOM 4YHCIe
BHEYPOYHOM 1eATeIbHOCTH), Y4eOHOr0 MOAY ISl

8 kinace

ITepBoHayajbHBIEe XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XUMHA B CUCTEeMEe HaykK. Temna u
BeniectBa. dusnueckne CBONWCTBAa BEIIECTB. ArperartHoe cocrosHue BemecTB. llonarne o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3IEeMEHThl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB.
ITpocTeie u Ccil0KHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaJeHTHOCTb aTOMOB XUMHMUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KomnuectBo BemectBa. Monb. MoisipHas mMacca. B3auMMoOCBsA3b KOJIMYECTBA, MAaccChl U
quciIa CTPYKTYPHBIX €AMHUI] BelecTBa. Pacu€rsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

O®usnyeckue U XUMHUYECKHUE SIBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMuueckue ypaBHeHus. Kiaccupukanys XuMU4YeCKUX peakuuit
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMi pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpareHust ¢ 1abOpPaTOpHBIM O0OPYIOBAHUEM, M3YUCHHE W ONHUCAaHWE (PU3NICCKUX CBOHCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NUECKUX (IUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJIbI) 1 XUMHUECKUX (TOpeHUe CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABJICHU, Habto1eHne
U ONHCAaHWE TMPU3HAKOB IMPOTEKaHWsS XHUMHUYECKHMX peakuuid (pas3jioKeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHnue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMoJjeicTBue sxenesa c pactBopoM coiau meau (II), m3ydenue crmoco6oB
pas3jielieHnuss CMeced: C MOMOINbI0 MarHuTa, (GWIbTPOBAHUE, BBINAPUBAHUE, JUCTUIUIALUS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U ONHCaHue
pe3y/bTaTOB TPOBEIEHUS OIbITa, WLUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS Macchl, CO3JaHHE
MoJIesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baskneiilue npeacTraBuTe I HEOPraHUYECKUX BelecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B npupojae, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHHUS).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TMOMydeHHs KHUCIOpoJa B J1abopaTopuu u
npoMbIIIeHHOCTH. KpyroBopot kucinopona B mpupoge. O30H — ajutoTporiHas MOJAU(pHUKaIN
KHCIIOpO/Ia.

TemoBoil 3(ddexT XuMHUECKONW peakIHH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuMU. TomnMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUJIICHHE
NapHUKOBOTO P deKTa, pa3pylIeHre 030HOBOTO CIIOA.

Bomopon — osnemeHT M mpocroe BemecTBo. Haxosknenue Bogopona B IPHUPOAE,
(bu3nyeckne U XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIOCO0b!I omydeHus. Kucnotel u conu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBIICHHBIE PAcTBOpBL. PacTBOpuMOCTB BewiecTs B Boae. MaccoBas 10/ BelECTBa B
pactBope. XUMUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJIE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKcHJI0B. PU3NUECKHe U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyueHne okcuoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBAaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. @usndeckue U XUMHUECKHE
cBorcTBa KUCHOT. Panx akrusHoctr MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U Xxumudeckue coictBa coieil. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeeNIEHUE COJEpKaHUS KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHE M HM3y4YEHUE CBOWMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3y4eHUEe CBOWCTB Bojoponaa (TopeHue), B3aumozeiicTBue Boaopoaa ¢ oxcuaom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 0Opa3loB BEUIECTB KOJIUYECTBOM
1 Monb, uccaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C Pa3IUYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUIaMH (HAaTpUeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOPa3I[0B HEOPTaHHMUECKHUX BEIIECTB PA3TUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U IIENIOYel, M3ydyeHHUe
B3aumojieicTBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peakuuii HEUTpalIu3aluu, MOJIYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3314 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKasl CBSA3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX OJleMeHToB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHBI, HHEPTHBIE Ta3hbl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX suaep. M3ortomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX 31eMeHTOB [leproaudeckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue [leprnonnueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3sBUTHs HayKH U npakTuku. J[. . MeHnenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIeMEHTOB. MIoHHAas! CBSI3b.

Crenenp  okucieHus. OKHCIUTENIbHO-BOCCTAHOBUTENbHbIE  peakiuu. [Iporeccs
OKHUCJICHUS U BOCCTAaHOBJICHUSI. OKUCIUTETU U BOCCTAHOBUTEIIU.

Xumuueckuii Ixcnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
[IMHKa C PacTBOpaMHU KHUCJIOT U ILEJI0Yel, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOUIUX MPUMEPDI
OKHCIUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHMI (TOpEHUE, PEaKLIUK PA3JIOKEHUS, COSTUHEHHUS ).

Meostcnpeomemmnwie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MPU M3yUYEHUU XUMUHU B § KJIacce OCYIIECTBISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSITHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC IOHSTHS: HAYYHBIH (akT, THIIOTE3a, TEOPHS, 3aKOH,
aHalW3,  CHUHTE3,  KilacCU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIHEPHUMEHT,
MOJIeTTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusmka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHWJ, HN30TOIbI,
pPaauoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUU 3apsijl, BEIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
MCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

,ﬂ;eﬂTe.]'ll)HOCTb YUUTEIA C YUETOM paﬁoqeﬁ nmporpaMmbl BOCIIMTAHUS.

- YCTaHOBJIEHHE [OBEPUTEIbHBIX OTHOUICHUH MEXAYy YYHUTEIEeM M €ro YyYeHUKaMHU,
CIOCOOCTBYIOLIMX MO3UTHUBHOMY BOCHPHSTHIO y4dalIUMHCS TpeOoBaHMM W Mpoch0 yduTens,
NPUBJICUECHHUIO UX BHUMaHU K 00CYKIaeMOil Ha ypoke HH(POpMAaLIUY;

- (opMHpOBaHHE OTBETCTBEHHOI'O OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
00ydJaronmxcsi K CaMOpPa3BUTHIO U CaMOOOPa30BaHMIO HAa OCHOBE MOTHBAIIMH K OOyYECHHIO U
MO3HAHUIO;

- MPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOTHl yyallMXcs: - HHTEIJIEKTYalbHbIX
UTp, CTUMYJIMPYIOIIUX MO3HABATEIbHYI0 MOTHBALIMIO IKOJIBHUKOB;

- popmMupoBaHNE KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOILEHUU U COTPYIHUYECTBE CO
CBEPCTHUKAMH;

- (opMHUpOBaHHME IIEIOCTHOTO MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHOM NMPaKTUKH;

- pa3BUTHE MOPAJIBHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEILIEHUU MOPAJIbHBIX NMPOOJIeM Ha
OCHOBE JINYHOCTHOTO;

- IPUBJICYEHNE BHUMAaHMs IIKOJbHUKOB K IIEHHOCTHOMY acCHEKTy M3Y4aeMbIX Ha ypoKax
SBJICHUN, OpraHu3amusi uX paboThl C TOJy4aeMOW Ha YpOKE COLHMAIBbHO 3HAYNMOU
uHpopmaruen.

9 kaacce



BemecTtBo 1 XUMHYeCKas peakuust

Ilepnonnueckuii 3akoH. Ilepumommueckas cucremMa XuMUYecKHx diemMeHTtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kallds, KalbLUUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM DJIEMEHTOB B [Ieprnondeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAIUIMUECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIAaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHEHMM, I€HETHUYeCKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccugukanus XuMHYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, [0 YYacCTHIO KaTajuu3aropa). JK30- U
SHJOTEPMUYECKHE PEAKIIMU, TEPMOXUMUYECKNE YPABHEHUS.

[Tonstne o cxopoctu xumuueckoil peakuuu. IlonsTe 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karamuse. Ilonsatme o XxXumMuyeckoM paBHOBecHHM. @DakTOpBI, BIMAKOIME HAa CKOPOCTh
XUMUYECKON PEAKLIUN U NIOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIUH, 3JEKTPOHHBIM OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBlIeHWE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEaKIuii ¢ UCIOJIb30BaHUEM METO/A MIEKTPOHHOI0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCONMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JIHCCOLMAlMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenenb qucconnanuu. CuiabHbIE U CllaOble SIEKTPOIHUTHI.

Peakuuu monHoro o6meHa. YcinoBHUs NMPOTEKaHUS PEAaKIM MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHHI M COJe B CBETE
npecTaBiIeHU 00 3JIeKTpOJUTHUYECKON auccolnuanuu. KadyecTBEeHHbIE peaklUUd Ha HOHBI.
ITonsATHE O THIPONIHU3E CONEN.

Xumuueckuii sIkcnepumenm:

O03HAKOMJICHHE C MOJCIIAMM KPUCTANIMYECKHUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJUIOB M HEMeTalloB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpUAa HATpHs),
UCCJIEIOBAHUE 3aBUCUMOCTU CKOPOCTM XHMHMUYECKOW PEAKLUUU OT BO3JIEHUCTBUS pa3IMYHBIX
(akTOpOB, UCCIIEI0BaHUE IEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, Mpolecca AUCCOLMALUN
KHCJIOT, IIeno4ed M coined (BO3MOYKHO MCIIOJIb30BaHHE BHUAEO MAaTEpHalOB), IPOBEACHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIACNCHHE Tra3a, OOpa3oBaHME BOJBI), ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (FOpeHHe, peakluu pas3iokKeHMs, COCAMHEHHUS),
pacno3HaBaHUE HEOPTraHWYECKHWX BEIIECTB C MOMOIIBI0 KAaYECTBEHHBIX PEAKUUN Ha HOHBI,
pELICHUE DKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
creneHu okucieHuss. CrtpoeHue M (PU3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XVMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOAEHCTBHE C MeETaUlaMH, HEMETaJulaMu,
mienouamu).  XusopoBopopod. ConsiHas KHCIOTa, XMMHYECKHE CBOWCTBA, IOJIyYEHUE,



npuMeHeHue. JleificTBre XJiopa U XJ0pOBOJOPO/Ia Ha OpraHu3M 4YesioBeka. BaxkHelre XIopuasl
U MX HaXO0XJEHUE B IPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHCTIOpOJia U Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYECKHEe M XMMUYEeCKHe CBOHCTBAa. OKCHIBI CEpbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBA
(oOmue Kak mMpeACcTaBUTENS Kiacca KHCIOT M crheruduueckue). XHUMHUYECKUE PEakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdydeHUs cepHoW KuciotTel. [Ipumenenue
cepHoii KuCIOThl. COJM CePHOM KHCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-uoH. Haxoxnenue
ceppl U €€ coelMHEHUM B MpUpoae. XHUMHUECKOE 3arpsi3HEHUE OKpY’Kalollell cpenbl
COCTMHEHUSIMU Ccepbl (KHUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALICHUS.

OOmass xapakrepucTuka 31eMEeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpUpoOJE, (QU3MYECKHE U
XUMHUYecKkue cBoiicTBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue u XUMHIECKUe
CBOIICTBa, Mony4yeHue u npuMeHeHue. Conu aMMOHHMsI, UX (PU3MUECKUE U XUMUYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHas peaklids Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJydyeHHeE,
¢uznveckue W XUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnomp3oBaHue HHUTPATOB M COJIEH aMMOHHSI B KadyeCTBE MUHEPATbHBIX
ynoOpeHnii. XUMHUYecKoe 3arpsi3HeHHE OKPYKAIoLIe Cpe/ibl COeAMHEHUSIMH a30Ta (KUCIIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alaoTponHble MOAUPUKALNUN
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u pocdopHas kuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmosnb3zoBaHue ¢ochaToB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIIECHUS. YTJEepo/, allIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoje, pusnueckue 1 XuMU4eckue cBoiictBa. Ancopouus. Kpyropopor yrieposa B mpupoe.
Oxcuapl yraepona, Ux GpU3UUecKue U XMMHUYECKHe CBOMCTBA, JIeiiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJIyYE€HUE U MPUMEHEHHE. DKOJOTHYeCKUe MpoOeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTE3a TI00aIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIA 3P¢eKkT. YTonbHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MoJydeHHWe M mnpumeHeHue. KauectBenHas
peakuus Ha  KapOoHar-mMoHBL. ~ Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAWLUHE,
MPOMBINIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEILIECTBaX KAaK O COEIUHEHHSX yriepoja
(MeTaH, 3TaH, JTWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX MepepaboTKu
(6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHITHE O OMOJIOTUYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B JKM3HU 4YelOoBeKa. MarepualbHOE €IHUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHHH.

Kpemuuii, ero ¢usnyeckne M XWUMHYECKHE CBOWCTBA, IOJIYYEHHE U MpPHUMEHEHHE.
Coenunenus kpemHusi B mpupoge. OOmume mnpeactaBieHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOU KucioTe. CHIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmue
CTpOUTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii Ikcnepumenm:



H3ydeHue oOpa3IoB HEOPTaHMUECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI, TPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxkaromue (QU3NYECKUe M XUMHUYECKHE CBONCTBA TAJIOTCHOB M MX COCIWHEHUHN (BO3MOXKHO
WCIIOJIb30BaHNUE BHJICOMATEPHAIOB), O3HAKOMJICHHE C OOpa3IiaMu XJIOPHIOB (TaJIOTCHHJIOB),
O3HAaKOMJICHHE ¢ oOpasmamMu cepbl M €€ COCIUHEHUSIMH (BO3MOXKHO HCITOJIb30BaHUE
BUJICOMATEPHAIOB), HAOIIOJeHHEe Tpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOMN
KHCJIOTBI, TIPOBEJICHUE KAYECTBEHHON peakuMH Ha CyJdb(aT-uoH M HaOIIOJCHUE NMpU3HAKa e
MPOTEKAHUs, O3HAKOMJICHHE C (DM3UYCCKHMH CBOMCTBAMHU a30Ta, ¢ocdopa U MX COSAUHEHUUN
(BO3MO’KHO MCITOJIb30BAaHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YA0OpEHMIA,
MoJIydeHue, coOupaHue, pacrlo3HaBaHWE W HW3yYeHHWE CBOWCTB aMMHakKa, IMPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKAHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALTMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aAcOpOIMM PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojydeHue, COOMpaHue, pacrlo3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl W W3YYEHHE I[IPU3HAKOB HX MPOTEKAHMS, O3HAKOMIICHHE C NPOAYKIUEH
CUJIMKATHOM MPOMBIIUJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajad 1o teme «BaxuHenmue
HEMETAJIJIBI M UX COCTUHCHUS.

MeTaJ/jibl M MX COeTUHEHMS

OOmas xapakTEepUCTHKA XWMHUUYECKHX DJEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nonoxkenus B [lepuonnueckoit cucreme xumudeckux annemeHToB . 1. MenaeneeBa u cTtpoeHus
atomoB. CTpoeHue MeTauioB. MeTraminueckass CBSI3b M METAJUIMYECKas KpHUCTAJIMYECKas
pemeéTka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MONy4eHUsT MeTa/lIoB. [oHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounble MeTauIbL: NTOJOKEHUE B Ileproanueckon cucteMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Mpupoae. PU3MYECKHE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCHIIBI HATpHS U Kanus. [Ipumenenue
MIEIIOYHBIX METAJII0B U UX COCAUHCHUM.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KajlbLUi: noyokeHue B Ilepuoamueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHUE WX aTOMOB, HaXOXKICHUE B
npupozae. PU3NYeCKue U XMMHUYECKHE CBOMCTBA MarHusl U Kajiblud. BaxkHelme coeanHEHUs
KanbIusl (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunuii: nonoxenue B Ilepuonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenneneeBa, CTpOEHHUE aTOMa, HaxoAeHue B mpuponae. Ouznueckne 1 XMMUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA M THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenne B Ilepumonuueckoir cucreme Xxumuueckux »siemeHtoB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B mpupojac. PU3HNuecKrue U XMMUUYECKUE CBOMCTBA
xene3a. Oxcunpl, ruapokcuabpl U conu xene3a (II) m xenesza (III), mx cocraB, cBolicTBa U
MOJTy4YEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3laMi METalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXXKHO HCIIOJB30BAaHHE BUICOMATEPHAIIOB),



0COOEHHOCTEHN B3aMMOJICHCTBUS OKCU/IA KAJIBIUS M HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, IpoIlecca TOPEHUs xKejle3a B
KHCIIOpOJie  (BO3MOXXHO  HCIIOJIb30BAaHHWE  BUIEOMATEPUANIOB), TIPU3HAKOB  MPOTEKaAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajablus, aIIOMUHUS, LUHKA, xkene3a (II) u sxenesa
(ITI), menu (1), HaOMrOIEHME W OMKCAHHKE MPOILIECCOB OKPAITMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCHJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHel1ne MeTasulbl U UX COCUHEHUSD.

XuMHs 4 OKpPYsKaIas cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHOW KU3HU YelloBeKka. be3omacHoe MCHoib30BaHUE
BEIIECTB U XHWMHMUYECKHX peakiuil B ObiTy. IlepBas momomp mpu XMMHUYECKHX OXKOTax H
OTPABJICHUSIX.

XUMHYECKOe 3arps3HEeHHE OKpYyKarolen cpepl (MpeaenbHas JOMmyCcTUMasi KOHIEHTpalus
BenlecTs, gainee — [1/IK). Ponp XxuMuu B pelieHuN 3KOJI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepralioB (CTEKIIO, CIIaBbl METAIJIOB, TOJIMMEPHBIE MATEPUATIBI).

Mescnpeomemmnuie ceazu

Peanuzanust MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSTHH,
SABJISIFOUIUXCSI CACTEMHBIMHU JIJIs1 OT/IE€IbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHajgu3,  CHUHTE3,  Kilaccuukanus,  MEePUOJAUYHOCTh,  HAOIMIOJIEHHWE,  DKCIIEPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHSI, MATEPHAIIHI.

®u3nka: Marepus, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJI, HN30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUECKUN 3apsij, TMPOBOAHUKH, MOJYIPOBOJHUKH,
JTURJIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAIMYECKass PEIIETKA, CIUIaBbl, (PU3UYECKHE BEJIMYUHBI,
€UHULBI U3MEPEHUS1, KOCMUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE3/b1, COTHIIE.

buonorust: dotocunTes, apixaHue, O6uocdepa, dKocucTeMa, MUHEpaJIbHbIE YIOOPEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TIOPOJBI, IOJE3HBIE
MCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

JeAITEJIbHOCTD YYHTEJIsl ¢ y4eTOM padodeil MporpaMMbl BOCIIMTAHMSA.

- noOy’KJIeHNe IIKOIbHUKOB COOJII0/IaTh Ha YpOKe OOLIEIPUHATHIE HOPMBI IIOBEJCHUS, TpaBuiIa
OOLIEHMS CO CTAPIIMMHU (YYUTENISIMH) U CBEPCTHUKAMU (IIKOJIbHUKAMU ), TPUHIUIBI y4eOHOM
JUCIUIUIMHBI U CAaMOOPTraHU3alINN;

- (hopMUpOBaHHNE OCHOB SKOJIOTUYECKOH KYIbTYpPhl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIICHUS;

- (hopMupOBaHHE OCO3HAHHOT'O, YBAKUTEILHOTO U I0OPOXKETATEILHOTO OTHOIICHUS K JPYTrOMY
4eJI0BEKY, €M0 MHEHUIO, MUPOBO33PEHUIO;

- BKJIFOYEHHE B YPOK UTPOBBIX IPOLELYDP, KOTOPHIE TIOMOTal0T NOJAEPKaTh MOTHBALIUIO JETEN K
HOJYYEHHUIO 3HAaHUH, HaJTa)KUBAHUIO TIO3UTUBHBIX MEKIIMYHOCTHBIX OTHOIIEHUH B KJIaCcCE;



- OCBOCHHE COIUATIbHBIX HOPM, ITPABUII IOBEACHUS, POJICit U (OPM COIHATBHOM )KU3HU B
rpynmnax u cooOIecTBax;

- UCTIOJIb30BAHUE BOCITUTATEIILHBIX BO3MOKHOCTEH COJIEpKAaHUS yUeOHOTO IIpeIMeTa Yepes
ACMOHCTpaluIo ACTAM HNPUMEPOB OTBETCTBCHHOTI'O, I'PAXKIAHCKOT'O ITOBCACHU,

- (hopmupoBaHUE IEHHOCTH 3I0POBOTO M 0€30MaCHOT0 00pa3a KU3HU; YCBOSHUE MPABUIT
WHIUBHYyIbHOTO M KOJUIEKTUBHOTO O€30M1aCHOTO MOBEICHHS B UPE3BbIUAHBIX CUTYAIIUAX,
YIPOKAIOIIUX KU3HU U 370POBbIO JTFOJICH.



Ilnanupyembie pe3yJbTAThl OCBOCHHUS Y4e€0OHOI0 NpeaMeTa, y4eOHOT0
Kypca (B TOM YHCJIe BHEYPOUYHOM J1eATEJIbHOCTH), y4e0HOT0 MOIYJIS;

JInyHOCTHBIE pe3yJIbTAThI

JIn4HOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 0O0pa30BaHUA
JIOCTUTAIOTCS B X0/1e¢ 00YYeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIUTATEIHHON J1EATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JTYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS W
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOLIUXCSL.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOACTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMN W PACIIMPEHUE OIBITA JCATCILHOCTH Ha €
OCHOBE, B TOM YHCJI€ B YaCTHU:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XWUMHYECKOH HAyKH B J>KM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WH(pOpPMAIUEH O TEPEOBBIX JOCTHIKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
Mupa 1 o0IIeCcTBa;

2) rpakIaHCKOr0 BOCIIUTAHMS:

MPEJICTAaBICHUS. O COIMAIBHBIX HOPMax M MPaBWJIAX MEXKJIMYHOCTHBIX OTHOIICHHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TMIOJIE3HOM,
yueOHOMCCIIeI0OBATEIbCKOM, TBOPUYECKOM H JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACATEIHHOCTU MPHU BBHITIOJIHEHUH YU4E€OHBIX, TO3HABATEIBHBIX 3a/1a4,
BBITIOJTHCHUH XHUMHYECKHX JKCICPUMEHTOB, CO3JaHWH YUYEOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIM B TpOIIECCe 3TOH y4eOHOH nedaTeIbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TIOBEJIEHHWE M TOCTYNKH CBOMX TOBapHINEHd C TO3UIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJICTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOT'O NMO3HAHMS:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH M COCTaBISIONIME OCHOBY JUIS
MOHWMAHHUS  CYNIHOCTH  HAYYHOW KapTHHBI  MHpA, TMPEJACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3AX UYEJIOBEKa C MPUPOIHON CPeIoil, 0 posu
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABJICHHBIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOaUMBIE I OOBSACHEHHS HAOII0IaeMbIX IIPOIIECCOB U SIBJICHWH, ITO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITSIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpPaTypOu, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYCHHWIO W TO3HAHWIO, JTI0003HATEIHhHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pazoBaHuI0, IPOEKTHON M HCCIEA0BATEIbCKON NEATENbHOCTH, K OCOBHAHHOMY BBIOOpY
HATPABIEHHOCTU U YPOBHS O0YUYCHHUS B NalbHEHUIIIEM;

4) popMmupoBaHNs KyJbTYpPHI 310POBbA:

OCO3HAHHWE IEHHOCTU >KU3HH, OTBETCTBEHHOIO OTHOUIIEHHMS K CBOEMY 3/0POBBIO,
YCTAaHOBKM Ha 3J0pOBbIii 00pa3 JKW3HHM, OCO3HAHUE IMOCIEACTBUI U HENPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojsl, HAapKOTHKOB, KypPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBuj 0€30MAaCHOCTH TIPU OOpAIIEHWH C XMUMHUYECKUMHU BEIICCTBAMH B OBITYy M pEaIbHOU
KU3HU;

S) TPy10BOr0 BOCIIUTAHUSA:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQeccHii 1 TpyAa pa3iuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE MPHUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP WHIUBUIYaJIbHOW TPACKTOPUU
MPOJOIDKCHHUST 00pa3oBaHUs C Y4ETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPOGECCHOHATBHON Cpelie;

6) PK0JIOrMYeCKOro BOCIIMTaHHUA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CyIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE IICHHOCTH COOJIFOICHUS TIPAaBUII OE30MaCHOTO MOBEACHHSI TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOIINUX 3JO0POBbIO U JKU3HU JHOIIGI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYECHUU XUMHH, JJIS pelleHus
3aJ1a4, CBSI3aHHBIX C OKPY’KaOIIel MPUPOAHON CPEOi, sl MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJIBTYPBI, OCO3HAHUS TJIOOATLHOTO XapakTepa SKOJIOTHYCCKUX MPOOJIeM U MyTeld WX PEIICHUS
MMoCpeACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHA, YMCHHUA PYKOBOJACTBOBATLCA UM B
MO3HABATEJILHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

MertanpeameTrHblie pe3yJibTaThI

B cocrtase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMUMBIC JIA q)OpMI/IpOBaHI/Ifl
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, NMPUHIUIM, TMIOTe3a, (akT, cUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HaBaTENbHbIE,
KOMMYHHUKaTHBHbBIE, PETYJSATUBHBIE), KOTOpble O0ECneurnBaOT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM NESTEIbHOCTH.

ITo3HaBaTe1bHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHSA HCIIOJb30BaTh HpI/IéMLI JIOTUYCCKOro MBINUICHUA TIPpU OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICT XHUMHYECKUX TOHSATHH (BBIACISATH WX XapaKTepHbIE MPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHfI, YCTaHAaBJIMBAThL MPUYNHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YU€HUsI, CTPOUTH JIOTUUECKUE pacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBbIE) MOJETH, HCIOJIb3yeMble B XHUMHH, MPeoOpa3oBbIBATH LIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ 3JIEMEHTA),
XUMHu4eckass (GopMylna M ypaBHEHHE XHMHYECKOM peakliud — NpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX [MPEACTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKqu/i, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCcKHe AeHCTBHUA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

PUOOpPETEHUE OMbITa MO IJIAHUPOBAHHUIO, OPraHM3AlMM U MPOBEACHUIO YYCHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padorTe.

PatGora ¢ undopmaumeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIHUIO PA3TUNYHBIX BUIOB
¥ GOpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYIISIpHAs TUTEpaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHETa), KPUTHYECKH
OILICHUBATh MPOTUBOPEUUBYIO M HEIOCTOBEPHYIO HH(OpMaLINIO;

YMEHHE MPUMEHSThH Pa3IN4HbIe METObI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOAMMBIX /ISl BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
MH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/laydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpadpuk 1 ©X KOMOUHALIASAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEOHON W HCCIeI0BaTENbCKOU
NeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKpYXKarollel NpupoaHON Cpebl.

KomMMmyHuKaTHBHBIE YHHBepcaJlbHble YueOHbIe 1elCTBUSA:

yYMEHHUsl 3aJaBaTh BONpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATH CBOM NPEJIOKEHHS] OTHOCUTEIBHO BBIIOIHEHUS
MPEI0KEHHON 3a/1a4u;

YMEHMSI IPEACTABIIATh MOJyUYE€HHBIE PE3YJIbTaThl I03HABATEIbHON AESITEIbHOCTH B YCTHBIX
W THCBMEHHBIX TEKCTax; JeJaThb NPE3CHTALUI0 pPE3yJbTaTOB BBIIOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHHsI y4eOHOTO0 COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI MO3HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENbHOCTU MPH PEIICHHH BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJAcoBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/esieHe KPUTEPHUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOTHI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBHUA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACSITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIAT,
KOHTPOJIMPOBaTh W MPU HEOOXOAWMOCTH KOPPEKTHPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HaubOonee HSPQEeKTUBHbIE CHOCOOBI pEIIeHHMs] y4eOHbIX U [MO3HABaTEJbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUN IIpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMONy4YeHHs] HOBBIX 3HAHHH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yibTaTa 3asBJICHHON IENH,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

IIpenmeTHblIe pe3yJIbTaThI

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTENBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



o0y4aroIMMHUCS Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBUM, cnenuduueckue A
OpeIMETHOW 00nacTu «XUMHsS», BUABI JESITEIbHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkatb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHUN: aTOM, MOJIEKYJa, XMMHYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHasi M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBass JOJsA XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IOKEHUs], PEaKI[UN 3aMELICHUS, PEaKIU
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 (HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CJIOW aToMma, aTOMHas OpOMTal b, paJuyCc aromMa, XMMHUYECKas CBS3b,
NOJIIpHAsl U HEIOJIApHAs KOBAJIECHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSTH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUsS (OpMyn BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUM;

ONpeAeNiATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBATH
MOHMMAHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosiokeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHa ABOrazipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas moarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
o0o3Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «lleproguueckas cuctemMa XUMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sjapa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeneeHue UX Mo JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHMYECKHE BELIeCTBA, XMMUUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIACCOB,  IOATBEP)KJAasl  ONHCAHUE IPUMEPAMH  MOJIEKYJSIDHBIX ~ ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUM;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKAHMsI XUMUYECKHUX ITPEBPALLICHUM B pa3JIMYHbIX YCIOBUSIX;
BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 10 (hopMysie COeTUHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOAUTH PACUEThI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHUE MPHUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEILIECTB M XUMHYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HaHUsA —  HaOIwAeHue, U3MEpEHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYyIOH U J1TabopaTOPHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCCOBOM J0JIEN pacTBOPEHHOTO BEILIECTBA, IIAHUPOBATH
Y MNPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI 10 PaclO3HaBaHHUIO PACTBOPOB IIEIOUYEH U
KHUCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMycC, peHondTarenH, METUIIOPaHK U JpyTue).

K koHny oOyudeHus B 9 kiacce npeaMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUAIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHUS, XMMUYECKas peaKUus, XUMHUUYECKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMAIMS, pPEaKIuh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE pEaKILIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIID,
OKHCJICHME€ M BOCCTaHOBJIEHUE, AJIOTPONHs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOpPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM peakUuu, MpeleibHO JOImycTUMas
koHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U NPUMEHSTH 3TH
MIOHSITHS ITPH ONIMCAHUM BELLECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUsS (OpMyn BeEIIeCcTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCICHHUS XUMUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnaMm, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
MeTaJIJIMYecKasi) B HEOPraHWYEeCKUX COEAMHEHHUSAX, 3apsi[ HOHA IO XHWMHUYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJITIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akoHa JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro NMOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyto (opmy Ileprognueckoi
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie W OOJBIIHE TIEPHOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCd B IEpHOAMYECKOH Tabnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHHue UX IO JIEKTPOHHBIM CJIOSM),
OOBSACHATH O00IIMEe 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX MEPUOJOB U TJIABHBIX HNOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;



e Kjaccu(UUIUPOBATh XMMHUYECKHE JIEMEHTHI, HEOPTraHWUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (110 YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);

e XapakTepu3oBaThb (ONHUCBIBaTh) oOLIMEe U cHeuuduyeckre XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX PEaKLU;

® COCTaBJIITh YPABHEHHS ICKTPOJIUTUYECKON JUCCOLMALMU KUCIOT, HIEI0UYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLM HOHHOrO OOMEHA, ypaBHEHUS PEaKLIUid,
MOATBEP)KJAIOIUX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

® pacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN I10CPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEeaKLnii;

® [IPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMUHbIX YCIOBUSX;

® BBIYNCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOT0 AJIEMEHTA 10 (hOpMyJie COETMHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XMMHUECKON peaKlty;

e coOmomaTh TMpaBWJa TOJB30BaHUS XUMHUYECKOW TIOCYJOW U JTaOOpaTOPHBIM
o0opyJIOBaHUEM, a TaK)Ke IpaBUja OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIBITOB IO MOIY4YEHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

® [IPOBOJUTH PEAKLUH, MOATBEP)KJAIOLINE KAUECTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB:
pacno3HaBaTh OINBITHBIM IMYTEM XJIOpPUA-, OpoMHI-, MOAUA-, KapOoHart-, ¢ocdar-,
CHWJIMKAT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHMSI M MOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;

® [IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESITENbHOCTH — aHalIW3 U CUHTES,
cpaBHeHHE, O00OOIIEeHHEe, CHUCTEeMAaTU3allUI0, BBIABICHUE MNPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl IO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
SKCIIEPUMEHT (peabHbIM U MBICICHHBIN).

Cucrema OLeHKH JOCTH/KEHHS IJIAHMPYEMbIX Pe3yJibTaToB.

e Xumus. § kinacc. KontponbsHbIe 1 TpoBepouHblie padoTsl - ["abpuemnsn O.C.
e Xwumus. 8 kiacc. ba3zoBslii ypoBeHsb. [IpoBepouHbie 1 KOHTPOJIbHBIE PAOOTHI
I"a6puensu O.C., JIpicoa I'.T".
e Konrpomasusie padotsl XUMUS K yue6nuky O. C. 'abpuensna «Xumust — 8» 8 kiacc
e [abpuensn, O. C. Xumusa. 9 kiacc.: KOHTPOJbHBbIE U MPOBEPOUYHBbIE PabOTHI K
yaeOnuky O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A.
VYmakoBa u 1p. — M.: JIpocda, 2009r.
e ['abpuensa, O. C. U3zywaem xumuio B 9 k.. mumnaktuueckue marepuansl / O. C.
["abpuensn, U. I'. Octpoymos.- M.: biuk mumoc, 2009r.
e ['abpuensn, O. C. Xumus B Tecrax, 3amadax, ynpaxHeHmsx. 8— 9 xi. / O. C.
I"a6puensu, H. I1. Bockoboiinukoa.-M.: [Ipoda, 2009r.



ConeprkaHue KOHTPOJILHBIX H3MEPHUTEIBHBIX 3aJJaHUN ONPEIEIISCTCS COEepPIKaHNEeM
denepanpHON paboueii mporpaMMeI 1o reorpaduu u pa3padaTbiBacTCs HA OCHOBE
YHUBEPCAJIBHOI'O KOJJU®UKATOPA pacnpenenéHHbIX MO Kilaccam IIPOBEPSEMBIX
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOMN MPOrpaMMbl CPEIHETO
00111ero 00pa3oBaHus U AIEMEHTOB COJEPKAHUS TI0 XMMHUU, pacnoioxkeHHoM Ha caiite GUITN
https://coko60.ru/wp-content/uploads/2021/06/Xumus-8-—9..docx






TemaTnveckoe IIIAHUPOBAHME € YKA3aHHEM KOJIMYECTBA aKaJeMHUYECKHX YaCOB, OTBOAMMBIX HA OCBOCHHE
KaXK/10i TeMbl y4e0HOI0 NpeMeTa, 1 BO3MOKHOCTb UCNOJIL30BaHud 10 31oil TeMe JOP nian LHOP, kotopbie

ABJIAIOTCHA yqeﬁno- METOANYECCKUMU MaTepuajiaMu

8 kiacc
Ne KoumnuectBo yacos Aara usyenus
JJIeKTPOHHBbIE LU (PPOBBIE
Tema ypoka
n/ Kontpoasn  IIpakruuyeck Ilnan dDakr o0pa3oBaTe/ibHbIE PECYPCHI
n fcer ble padoTel  He padboThl
[Ipenmer xumun. Ponp XuMHUM B KU3HU YEIOBEKA. | 02.09.
Tena n Bemecrsa
IlonsaTne o MeToxax IMO3HAHUS B XUMUH 1 06.09. bubmorexa [TOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBusa pabotsl B
nabopaTopuu U NPUEMBI 0OpaIleHus ¢ 1 1 09.09.
1ab0paTOPHBIM 000PYIOBAHUEM
UYuctele BemiecTBa U cMecu. CriocoObl pa3zieneHus | 13.09. bubnnoreka [JOK
cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2 «Pa3nenenue cMmeceil (Ha 1 1 16.09.
MpUMepe OYUCTKU TTOBAPEHHOU COIIN )»
bu6mmoreka [JOK
ATOMBL H MOJICKYIIbI ! 20.09. https://m.edsoo.ru/ff0d2a6¢
XUMUYECKHUE 3JIEMEHThI. 3HAKU (CUMBOJIBI) 1 23.00. bubnnorexka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocTeie u ClOKHBIE BENIECTBA 1 27.09. Bu6miorexa LIOK

https://m.edsoo.ru/ff0d2a6¢




bu6mmoreka [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 30.09. https://m.edsoo.ru/f0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEUIECTB. XUMUYECKas
10 dbopmyna. BageHTHOCTH aTOMo;Il XUMHYECKUX bubmmorexa LIOK
§TOMOHTOR https://m.edsoo.ru/ff0d2eae
1 OTtHocuTenbHas aToMHasi Mmacca. OTHOCUTENbHAS bubnmoreka [JOK
MOJIEKYJISIpHasl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMHYECKOT0 JIEMEHTa B bu6mmoreka [IOK
COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mousib. Mouisipaast Macca ﬁgg:j/ﬁ:;asgﬁi 045230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMHUYECKast bu6mmoreka [IOK
peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCia0BHS MPOTEKAHHS XUMUYECKHX bubnnoreka [JOK
peakiuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUYECKUE bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brerancnenns konmndecTBa, MacChl BEIIECTBA 10 bu6mmorexa [IOK
YPaBHEHUSIM XUMHYECKHUX PEaKIUM https://m.edsoo.ru/ff0d5708
13 Knaccuukanus XuMu4ecKkux peakuun bubnuoreka [IOK
(coemuHeHus, pa3IoKeHUs, 3aMelIeHUsI, 0OMEeHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIN-DHIUKIIOIEANCT. bubmuoreka [IOK
O06001IeHre U cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padora Nel no teme «Beniectsa u
XUMHUYECKUE PEAKITHI
21 Boznyx — cmech razos. Coctas Bo3ayxa. Kuciopon bubnnorexa [JOK

— JJICMCHT M ITPOCTOC BEIIECTBO. O30H

https://m.edsoo.ru/ff0d448e




dusnuecKkre 1 XMMUUECKUE CBOMCTBA KUCIOpOa

bubmuorexa [JOK

22 , il 0
(peakuuu oxkucieHus, ropenue). [lonsatue o https://m.edsoo.ru/ff0d4614
OKCHJIaX
3 CriocoObl TTOTy4eHHST KUCIIOpOoa B JIA0OPATOPHH U bubmuorexa [JOK
IIpOMBIIITIEHHOCTH. [IpuMenenue kuciopoaa https://m.edsoo.ru/ff0d497a
T . o
| R e el e, e
P 7P ’ https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLIUIX
TorumBo (HedTh, yroias u MeTaH). 3arpsi3HeHHE bubnnorexa [JOK
25
BO3/lyXa, CIIOCOOBI €ro MPel0TBPALLECHUS https://m.edsoo.ru/ff0d4c4a
26 [IpakTuueckas pabora Ne 3 no teme «llonyyenue u
cOOMpaHHEe KUCIIOPO/Ia, U3YUYECHUE €TO CBOHCTB)»
7 Boaopon — sneMeHT u mpocToe BEIIECTRO. bu6mmoreka [JOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)% duznyeckre U XMMHUYECKHUE CBOICTBAa BOJOPO/Ia. bubnnoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
79 o & 0 KICIOTAX 1 CO bubmuorexa [JOK
HSTHE O KHCIIOTAX M COJISIX
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI mostyueHus: BOAOPOa B 1aboparopuu Bubmiorexa LIOK
i HOPOA patop https://m.edsoo.ru/ff0d4dd0
31 [IpakTnueckas padorta Ne 4 o reme «llonyuenue u
coOupaHue BOJ0pO/Ia, U3yUEeHHE €ro CBONCTBY
bubmuoreka [JOK
32 M i 00BE .3 A
O/VIPHBIIT ODBEM Ta308. SaKOH ABOTAPO https://m.edsoo.ru/ff0d542e
Breruucnenus o0béMa, KOJIM4YeCcTBa BEIISCTBA T'a3a 10 bubmuorexa [JOK
33 N
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA WU 00BEMY https://m.edsoo.ru/ff0d55a0
B 618
BIYHUCIICHUS 00HEMOB Ta30B no"ypaBHeHmo ) Butmorexa LOK
34 peakIy Ha OCHOBE 3aKOHA O0BEMHBIX OTHOIIICHHUHA

rasoB

https://m.edsoo.ru/ff0d5708




bu6mmoreka [IOK

35 duznyeckue 1 XMMHUUECKHE CBOICTBA BOJIBI hitps-//m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [TonsTue 00 nHIUKAaTOpaX bubmorexa [IOK
https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurens. HacsleHHbIE 1
37 HeHaCHH.IepHHbIe II))aCTBOpr. Maccosas nons Bu6mnorexa LIOK
https://m.edsoo.ru/ff0d5b40
BELIECTBA B pacTBOpE
[IpakTuueckas padora Ne 5 o teme
38 «IIpuroToBiieHHE PACTBOPOB C OIIPEACIEHHON
MacCOBOM J0JI€H PACTBOPEHHOIO BEILIECTBA»
39 KonTponbnas padota Ne2 no teme «Kucnopos.
Boaopon. Boga»
40 Oxcupsl: cocTaB, KiacCU(PUKAIMS, HOMECHKIIATypa bubmmoreia LOK
https://m.edsoo.ru/ff0d664e
[Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOTHBIX, bubnnoreka [JOK
41
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHuUs: cOCTaB, KJIaccU(pUKAIIHS, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMHUYECKHE CBOMCTBA OCHOBaHUM Brbmiorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukaims, HOMEHKIaTypa bubmmoreia LIOK
https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT Bu6miorexa LIOK
https://m.edsoo.ru/ff0dfee2
46 Comnu (cpemHue): HOMEHKIIATypa, CIIOCOOBI bubnuorexa [JOK
MOJIy4EHUs, XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
[IpakTnueckas padorta Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 3a7a4 10 TeMe «OCHOBHBIC

KJIaCChl HCOPraHNM4YCCKUX COCI[PIHCHPIﬁ»




I'eneTnueckas cBA3b MCXKIY KilacCaMu

bu6mmoreka [IOK

48 HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
49 O00011IeHIE U CUCTEMATH3aIis 3HAHUN
50 KonrponsHas padora Ne3 o reme "OcHOBHBIE
KJIaCChl HEOPTaHUYECKUX COCTMHEHMM"
[TepBbIe MONMBITKN KIAaCCHDHUKAIIMN XUMAYECKUX
51 3nepMeHTOB. [TonsiTue o rp(flrmai CXOJIHBIX bubmmorexa HOK
TeMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Tepuonuueckuii 3akon u [leprnoanueckas cuctema bu6mmoreka [IOK
XUMHYecKuXx demeHToB M. . MenaeneeBa https://m.edsoo.ru/00ada52c
53 [lepuonpl, TpymIIbL, MOATPYIIIBI bubmmoreia LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl bubmmorexa IOK
https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000JI0UYEK aTOMOB
55 3n:MeHTOB Hepnlimnqecxoﬁ cuctemsr /1. W. bubmorexa HOK
https://m.edsoo.ru/00adabbc
MeHaeneeBa
XapakTepucTrKa XUMHUYIECKOTO JIEMEHTA I10 €ro
56 noﬁomermo B [lepuoanueckoii cucreme /1. U. bubmmoreia LOK
https://m.edsoo.ru/00ada824
MeHaeneeBa
3nauenue [leproamaeckoro 3akoHa IS pa3BUTHS
57 HAayKHU U HpaKI”)[I/IK):I. . . Mennenees —pyqéHHﬁ, Bubmiorexa LIOK
https://m.edsoo.ru/00ada96e
MeJIaror ¥ TpaXkIaHuH
DNEeKTPOOTPULIATETbHOCTh ATOMOB XUMHUYECKHUX bubmuorexa [JOK
58
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHasg xumMuueckas CBSI3b Bubmmorexa LOK
https://m.edsoo.ru/00adac34
bu6mmorexa [IOK
60 KoBasieHTHas1 monsipHast XMMUYECKas CBSI3b

https://m.edsoo.ru/00adaab8




bu6mmoreka [IOK

61 KoBanentHas HenomnsipHas XUMHYECKasi CBA3b 1 https://m.edsoo.ru/00adaab
bubmuorexa [JOK

62 CTeneth okuCICHs ! https://m.edsg).ru/OOadae%

63 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 bubmorexa HOK
https://m.edsoo.ru/00adb076

64 OKucnauTeny U BOCCTAHOBUTEIIH 1 bubmmorexa HOK
https://m.edsoo.ru/00adb076

65 KonTponbnas padota Ne4 o teme «CtpoeHue 1

aTomMa. XMMHYECKasi CBSI3b)
66 O0o001IeHrEe ¥ CHCTeMAaTU3alNs 3HAHUN 1
67 KonTposnbHas paboTa Ha mPOMEKYTOUHOM |
aTTeCTaIUH.
68 | OO06o00mIeHre U cHCTeMaTU3alus 3HAHUH 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 knacce

KoaudecTBO 9acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Hara
Tema ypoka Kontpoabnbie IIpakTunyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUS
padoThI padoThI pecypchl
Ilepnonnueckuit 3aK0H.

1 [Tepuonuueckas cucrema | bu6mmoreka [IOK
XAUMHYECKHX deMeHToB /I, . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHCHUH

) cBoiiC P e §EMEHTO | bu6mmoreka [IOK

BOMCTB XUMHUYECKUX DJIIEMCHTOB
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOOB
Krnaccudukanus 1 HOMEHKIATypa bubnuorexa [JOK

3 1
HEOPraHUYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buipl XuMHu4uecKkoil CBSA3U M THIIBI | bu6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel nmo teme

5 «[ToBTOpEHue u yrnyoaeHue | |
3HaHUI OCHOBHBIX Pa3/iesioB Kypca
8 kmacca»

6 Knaccudukanms xumuaecknx | bubnuotexa [JOK
peaKkIuii Mo pa3IuYHBIM NMPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsaTHE O CKOPOCTH XUMHUYECKOM

; o P o 1 Bumorexa LIOK

kiun. [ToHsTHE O TOMOTE€HHBIX U
peartt https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
IlonsaTne 0 XUMHYSCKOM
bubmmoreka [JOK
8 paBHOBecuH. DakTOPBI, BIUAIOLINE 1

Ha CKOPOCTb XUMHYECKOMN pCaknumn

https://m.edsoo.ru/00adc28c




" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
OKHCIUTETBHO- bu6mmoreka [IOK
9
BOCCTaHOBUTEJIbHBIE PEAKIIMH https://m.edsoo.ru/00adcade
Teopust 2IEKTPOJIUTHUECKON
10 l[I/IC(IZ)OLII/IaI_II/II/I.pCI/IJIBHLIC U cia0ble brbmiorexa HOK
https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HoHnHbIe ypaBHEHHsI peakui Bubmiorexa LIOK
https://m.edsoo.ru/00add448
XHWMHYECKUE CBOMCTBA KHCIIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bu6mmoreka [IOK
00 3JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JACCOLHAITIN
XUMHYECKHE CBOMCTBA COJICH B
13 CBETe MpecTaBIeHu 00 bubmorexa HOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIITT
14 [TonsiTe o runponuse conen bubmorexa [TOK
https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 A
3HAHUI
ITpakTruyeckas padora Ne 1.
16 «Pelenne skciepuMeHTaIbHBIX
3a/1a9»
KonTponbhas padota Ne2 o teme
17 «DQNeKTpoIUTHIECKas
nucconuanus. XuMU4ecKue
pEaKIuu B pacTBOPax»
18 OO6m1ast XapaKTepUCTHKA TaJOTEHOB. bubnmuorexa [JOK




XHUMUYECKUE CBOMCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe?

xJjiopa
Xnoposoaopod. ConsHas KMCIIOTA,
19 p . g 5 g . R bu6mmoreka [IOK
XAMUYECKHE CBOMCTBA, OJyUEHHE,
v https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[TpakTuyeckas padora Ne 2 o Teme
20 «IlomydeHnue consTHON KUCTOTHI,
U3y4YeHHE € CBOMCTBY
Brrunciaenus mo ypaBHEHHUSIM
)1 e eayp  eomi o bu6mmoreka [IOK
XAMHYECKAX PEaKIUil, €CIIN OJUH
P https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE
2 OO6m1as XxapakTeprucTHKa 3JIEMEHTOB bu6mmoreka [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOAU(UKAITIN CEPBHI.
Haxoxnenue cepel u e€ bubnuoreka [IOK
23 .
COEIUHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKCTBA CEPBI
CepoBogiopoa, CTpOCHHE,
24 o P POz, €1P bubmorexa [JOK
M3UYECKHUE U XUMHUYCCKHE
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl cepel. CepHas KUCIIOTA,
)5 3 I[ec E p ccKite bu6mmoreka [IOK
W3UUYECKHE U XUMHUYECKU
. https://m.edsoo.ru/00adea28
CBOICTBA, TPUMEHEHNE
XUMUYECKUE PEAKIINH, JISKAIIHIE B
OCHOBE ITPOMBIIIJICHHOI'O CII0c00a
P © Bu6miorexa [OK
26 MOJIy4EHUS] CEPHOI KUCIIOTHI.

XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaroIlen cpeibl

https://m.edsoo.ru/00adec8a




COCAUHCHUAMU CEPhI

Brlunciienue MaccoBOi J0IU

bubmuorexa [JOK

27 BBIXOJIa TPOIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprCcTHKa SJICMEHTOB
VA- 1Bl A30T,

28 pacnlg)oycr;paHeHHe B [IPUPO/IE, BuGmnorexa LIOK

https://m.edsoo.ru/00adeeab
¢busnvecKue 1 XUMHUECKUE
CBOICTBA
AmMMHEaK, ero Gu3nvecKue u
29 XUMHUYECKHE CBOKCTBA, ITOIyYEHUE Bubmiorexa LIOK

’ https://m.edsoo.ru/00adf004
Y IPUMEHEHNE
[IpakTuueckas padbora Ne 3 o Teme

30 «[lonyyenne aMMuaka, u3y4eHue
€ro CBOMCTB)»

31 A3OTHas KUCOTa, €€ (hu3ndecKue u bu6mmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJIEH

e

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEen Cpeibl
COEIMHEHMSIMU a30Ta
®docdop. Oxcnn pochopa (V) u BuGmorexa LOK

33 ochopraz KHCHUO T3, Gusnreckue u https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MMOTYyYEHUE
Ucnonbs3oBanue dpocdaTos B

34 Ka4eCTBE MUHEPAIbHBIX bubnnorexka [HJOK

ynoOpeHu. 3arps3HeHne
MIPUPOIHOM cpenbl hocdaTamu

https://m.edsoo.ru/00adfc20




Yrnepon, pacnpocTpaHeHue B

35 bu6mmoreka [IOK
MPHPOE, (bmnqcicme 1 https://m.edsoo.ru/00adfd9c
XHMHYECKHUE CBOMCTBA
Oxkcupl yriaepoja, ux Gpuznyeckue
1 XUMHYECKHE CBONCTBA.

36 DKOJIOTHYECKHUE TPOOIEMBI bubmmorexa LIOK

’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepoJia
(Iv)
37 YronbpHasa KUCI0Ta U €€ CoIu Bubmmorexa LOK
https://m.edsoo.ru/00ae006¢
[IpaxTuueckas padbora Ne 4 o Teme
18 "[losrydeHue yrieKucioro rasa.
KadecTtBenHas peakius Ha
KapOoHaT-UOH"
[TepBoHavabHBIC MOHATHS 00
39 oprpaHquCKHx BEIIIeCTBAX KakK O Bubnmorexa LIOK
https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YTIIepo/ia
40 Kpemuuii u ero coeguHeHus bubnrorexa LIOK
https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5.

41 Pemrenue skcnepuMeHTaIbHBIX
3aJ1a4 1o TeMe «BaxkHelme
HEMETaJUTBl U UX COSTUHCHMS
KonTponbHas pabota Ne3 mo Teme

42 «BaxHelIe HeMeTauIbl U UX
COCTUHEHUS»

43 OO6mras XxapakTeprucTruKa bubnuotexa [JOK

XHUMHUYCCKUX SJIEMECHTOB —

https://m.edsoo.ru/00ae103e




MeTauioB. MeTtayunmueckas CBA3b U
METAJUINYECKasl KPUCTAJIIMYECKas
pemérka. PU3NYECKUe CBOMCTBA

METAJLJIOB
XUMHYECKHE CBONCTBA METAJIIOB.
44 DIJIEKTPOXUMHUYECKUH Psif bubmmorexa LIOK
N https://m.edsoo.ru/00ael1156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTydYeHHs
o | s Conm e
N https://m.edsoo.ru/00ael156
peaKkIuii, €clii OJMH U3 PearcHTOB
COJICPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmorexa IOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 [Henourbre MeTauIb! https://m.edscI)_E).ru/OanMbZ
43 Okcubl ¥ THAPOKCUIBI HATPUS U bubnunoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [I{er0yHO3EMENBHBIE METAILIIBI — bubnunoreka [JOK
KaJIbILIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxuelinme coeqMHEHUS KaJIbIIH bubmorexa [TOK
https://m.edsoo.ru/00ael5e8
51 0606H}CHHC Y CHCTEeMaTH3aIus
3HAHUH
57 JKécTkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUs https://m.edsoo.ru/00ac1886
53 [IpakTuueckas padbora Ne 6 o Teme

"YKEcTKOCTEL BOIBI M METOMEI €6




ycTpaHenus"

54 J— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA U bubmumorexa [IOK
55
THJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kerneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnuorexa [JOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e6
53 O06o001IeHre U cCHCTeMaTH3aIs
3HAHUU
[TpakTrueckas padora Ne 7.
59 Pemenne skcriepuMeHTaNbHBIX
3ana4 1o reme «Baxneiiue
METaJITBI U UX COCTUHCHUS
Brruncnenus mo ypaBHEeHUsIM
XUMHYECKHUX PEaKIIHid, €CIIU OJUH
U3 PEareHTOoB JIaH B U30BITKE WU bubnmnoreka [JOK
60
COZEPKUT pUMeCH. Brruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM J0JM BBIXOJa IPOYKTa
peakiumn
61 O060061IeHre U cucTeMaTH3alus
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxkHeume MeTaiIbl U UX
COCTUHEHUS
63 BemectBa u marepuasl B bubnnorexa [JOK

MMOBCEIHEBHOM KM3HH YeJIOBEeKa

https://m.edsoo.ru/00ae3f50




XUMUYECKOE 3arpsi3HEHUE bubmuorexa [JOK
64 . 1
OKpY>KaroIlel cpe/ibl https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu | bubmuorexa [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 O06o001IeHre U cuCTeMaTH3aIus | bubmmoreka [JOK
3HaHUI https://m.edsoo.ru/00ae0dOa
67 O60061eHre U cucTeMaTH3alus |
3HAHUU
68 O00011IeHNE U CUCTEMATU3AIUS |
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME













AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 620742407212716292896657514693751711534004166475
Bnageney bawuHa Eneda BUKTopoBHa

OedcTevTened C 19.09.2024 no 19.09.2025



http://www.tcpdf.org

		2024-09-27T15:19:19+0500




