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HHOACHUTEJIBHAS 3AIINCKA

O01mas xapakTepuCTHKA Kypca

PabGouyas mporpamma Kypca  BHEYpOUHOM  JIeATENbHOCTH  «3aHUMAaTeNbHAas XUMHUS» cocTaBiieHa i 8—9 KiaccoB Ha OCHOBE
MOJIOKEHUH 1 TpeOOBaHMIA:

— (enepampbHOro TroOCyJapCTBEHHOTO 00pa30BaTENFHOTO CTaHAAapTa OCHOBHOrO oOmiero oOpa3oBaHusi (yTBEpXKJIEH IPUKA30M
MunucrepcrBa npocemnieHus Poccuiickoit @enepannu ot 31 mas 2021 r. Ne 287);

— (penepanbHOM 00pa30oBaTEIbHOI MPOrpaMMBbl OCHOBHOT' O 0011ero 00pa3oBaHus (yTBEp)KIeHa NpruKa3oM MUHHMCTEpCTBA TPOCBEIIEHUS
Poccuiickoit @enepanun ot 18 mast 2023 r. Ne 370).

[Iporpamma yaenseT oco00€ BHMMAHME BBIIOJHEHUIO OOYYarOIIMMUCS XUMHUYECKOI'O 3KCIIEpUMEHTa — JIAOOpaTOPHBIX OIBITOB U
NPAaKTUYECKUX PadoT, YTO MO3BOJUT UM Ha MPAKTUKE U3yYUTh 3aKOHOMEPHOCTH MPOTEKAHUS XMMUYECKUX MPOLECCOB, Pa3BUTh NPAKTUUYECKU E
YMEHMSI U HaBbIKM IUIAHUPOBAHMUS, MOATOTOBKH, NPOBEIEHUS, aHAIM3a M MHTEPIPETALUU IOJYYEHHBIX JKCIIEPUMEHTAJIBHBIX PE3YJIbTaTOB,
HAy4YUTHCS] IPUMEHATh TECOPETUYECKUE 3HAHUS JJI OOBSCHEHUS XMMUYECKHUX IIPOIECCOB, MPOUCXOASIIMX B TOM YHCIE B CHUTYaI[UsAX
JKU3HEHHOTo xapakrepa. OCO3HAHHOE BBHIMOJHEHHE XHUMHUYECKHUX SKCIIEPUMEHTANbHBIX Pa0OT CIOCOOCTBYET MOBBIIIEHUIO MOTHBAIMU K
U3YYEHUIO XUMUH.

[IporpaMmoii IpeayCMOTPEHO TAKKE PELIEHUE 00yJalOIMMUCS KaYE€CTBEHHBIX U KOJIMYECTBEHHBIX 3a7a4 Pa3JIMYHbIX TUIIOB U YPOBHEH
CIIO’KHOCTH, B TOM YHCJI€ OJIMMITMATHBIX. BBIMTOMTHEHNIO XMMUYECKOT0 SKCIIEPUMEHTA U PELISHUIO 3a1a4 00s13aTeIbHO J0JDKHO MPEIIeCTBOBATh
3HAKOMCTBO OOYYaIOLIUXCS CO CBSI3aHHBIMU ¢ HUMHM 3JIEMEHTaMH COZIepKaHusl.

IIporpamMa Kypca BHEYpOUHOM JesATEIbHOCTH «3aHMMAaTellbHas XUMHS» OyneT BocTpeOoBaHa  OOy4yarOUIMMUCS, KOTOpBIE

MOTHUBHUPOBAHBI K OCOZHAHHOMY BBI60py HpO(i)CCCPIfI, CBA3AHHBIX C IPUMCHCHUCM XUMHUYCCKUX 3HAHMH.

Heab 1 3aga4n Kypca
Hean [Iporpammsl — o6ecnieunTs HHAUBUIYATbHBIE TOTPEOHOCTH 00YYAIOUIMXCS B U3YYEHUN XUMHH B YCIIOBUSIX, KOT/1a yueOHBIN IJIaH

00pa3zoBaTeNbHON OpraHM3aluU IMPEAyCMaTPUBACT H3yYCHHE YUeOHOro IpeaMeTa



«XuMus» TOIBLKO HA 6A30BOM ypOBHE.
[Ipennaraemast Ilporpamma y4YuTBIBA€T TMCHUXOJIOTO-TIEArOTUYECKHE OCOOEHHOCTH COOTBETCTBYIOIIEH BO3PACTHON KaTEropuu
oOydaronmxcs. Ee ocBoeHre crnocoOCTBYET pa3BUTHIO y 00YyUYaIOIMXCs UHTEpPECca K M3yUYCHHIO XUMUH U chepam JesITeNbHOCTH, CBA3aHHBIM C

XMMUEH, MOTUBAIIUHN K OCO3HAaHHOMY BbIOOPY COOTBETCTBYIOILEr 0 NPO(uiIs U HalpaBIEHHOCTH JAIbHEHINIEro 00y4eHusl.

N3ydenne Kypca HanpaBiieHO Ha (POPMUPOBAHHUE Yy O0yUaIOIIUXCA:

— CHCTEMBl XMMMUYECKMX 3HAHMN KaK KOMIIOHEHTa €CTECTBEHHO-HayYHOM KapTUHBI MUpPA, KAK OCHOBBI JUJI1 MOHUMAHUS XMUMHUYECKOH
CTOPOHBI SIBJICHUH OKPY’KaIOLIEro MUPa;

— HHTepeca Ha NPOoAOJDKEeHHe 00yUeHUs Ha YPOBHE CpeHEro o01iero oopa3oBaHusl.

B paMKax pClICHUS OCHOBHBIX 3a/1a4 HpOFpaMMBI JOJIZKHO OBITH 00ECITEUEHO:

— npuobuieHue oO0ydalIuxcs K CaMOCTOSITENIbHOW I103HABATEIbHOM M HCCIIENOBATENbCKOM AESATENILHOCTH, K HAYYHBIM METOJaM

IMO3HAHHS,

— (opmupoBanre y oOy4arOMMXCS MOTHBAIMU M Pa3BUTHE CIHOCOOHOCTEH K M3y4YEHUIO XHUMHH;

— ¢opMupoBaHUE y OOyUYAOUIMXCS YMEHUU OOBSCHSATH W OIEHWBATH SIBJICHUS OKPYXKAIOIIETO MUPA, WUCIOIb3YysS 3HAHHS W OIBIT,
MONTyYSHHBIE TIPU U3y4EeHUU XUMUH, IPAMEHSTh UX ITPU PEIIEHUH MPOOIeM B TIOBCEIHEBHOW KU3HU M TPYJOBOU IS TEIHHOCTH;

— OCO3HaHHE OOYYAIOIIMMHUCS IEHHOCTH XUMHUYECKHX 3HAaHWUW B JKM3HU YEJIOBEKA, MOBBIIICHUE YPOBHS JKOJIOTHYECKOW KYJIBTYPHI,
HENpusITUE NeUCTBUMN, IPUHOCSIINX BPe/l OKPYKAIOLIEH cpezie U 3J0pPOBBIO JIO/IEH;

— npuobpeTreHre OOYYAIOIIMMHUCS OIbITa CAMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), HEOOXOAMMBIX IS

Pa3IMYHbIX BUJOB JACATCIbHOCTHU.

MecTo Kypca B 00pa30BaTe/IbHOM Ipolecce
[Iporpamma kypca «3aHMMaTelbHas XUMHUS» pPAacCUUTaHA HA peaju3alUIo B TeyeHUE 68 ydueOHBIX 4acoB B paMKaxX BHEYPOUHOI
nesitenbHOCTH B 8—9 Kimaccax (34 gaca B 8 kimacce u 34 yaca B 9 kiacce). Kypc Hampasien mis oboramieHus: 6a30BOro Kypca XMMHUH MPAKTHKO -

OPUCHTUPOBAHHBIM COACPKAHUEM U AKTUBHBIMH BHAAMU JCATCIBHOCTH 06yqa}omnxc;1.



[IporpamMa Kypca HampaBlieHa Ha JOCTHDKEHHE  pPE3yJIbTaTOB, KOTOPbIE JOMOJHSIOT M YriyOJSOT CPOPMYIMPOBAHHBIC B
denepanbHOi paboueli mporpaMMe 1o yaeOHOMY MpeaMeTy « Xumus» (0a30BbIi YPOBEHbB) TPEOOBAHUS K IPEAMETHBIM PE3yJIbTaTaM.

JlesiTenbHOCTh 00yJaronmxcs peayCMaTpUBACT AKTUBHOCTb u CaMOCTOSITeITbHOCTb, coyeTaer
WHANBUAYAIBHYIO U TPYNIoBYI0 GopMbl paboTel. CTPYyKTYpHpOBAaHUE TEMATHUYECKOro IUIaHUpoBaHUs B [IporpamMme COOTBETCTBYET MOPAIKY
W3yUYEHUS pa3esioB U TeM XUMHUHU Ha 6a30BOM YpPOBHE B OCHOBHOMH IIKOJIE M 00€CIeUunBaET TEM CaMbIM TPEEMCTBEHHOCTh YPOUHOU U BHEYPOUHOM
JIESITEITBHOCTH.

Jlnst 3HAKOMCTBA OOydarommxcs ¢ MPO(ecCHsMH, CBS3aHHBIMH C XHUMHEH M XMMHUYECKOH HAYKOMW, U TIOBBIIICHHUS UX MOTHUBAIMH K
W3YYCHUIO XUMUU PEKOMEHyeTCs BKJIIOYUTH B porpaMMy  3KCKYpCUU HA  TPEANPHUATHS, B PETHOHAIBHBIE My3€H, BY3HI.
ConepxkatenbHBIC AJIEMEHTHI [IporpaMMbl TMO3BOJSIFOT OPraHW30BaTh Ha WX OCHOBE MPAKTUYCCKYI) M TIOMCKOBO-HCCIIEIOBATEIbCKYIO
JeSTEIbHOCTh, PE3yJIbTaThl KOTOPOM MOT'YT OBITh UCIOJIb30BaHBI P PeaIM3aI[ii 00YYaOIMMHUCS UHIUBHYaJbHbBIX MPOEKTOB. TeMbI IPOEKTOB

PEKOMEHJOBaHO BBIOMPATh C y4E€TOM PErHOHAIBHOM crienuOUKH.

COJAEPKAHUE OBYYEHUA
8 KJIACC

Pa3nen 1. [lepBoHavyanibHble XMMHYECKHE TOHSTHSA

XuMUS — BaKHast 00J1aCTh €CTECTBO3HAHUS U MIPAKTHYECKON JeATEIbHOCTH YeloBeka. [Ipenmer xumuu. Ponb XuMuM B )KU3HH YETIOBEKA.
Xumus B cucteMe Hayk. Tena m BemectBa. @u3nyueckue U XMMHUYECKHE CBOWMCTBA BEUIECTB. ArperaTHble cocTOsHUs BewecTB. IloHsTHE O
TEOPETUYECKUX U SMIIMPUUYECKUX METOJaX MO3HAHUS B €CTECTBEHHbIX Haykax. lIpencraBieHuss O HaydyHOM [O3HAHUU HA YMIUPUUYECKOM
YpOBHE. SI3bIK XUMHH.

[TonsTe 0 MeTomax pabOThl ¢ XUMHUECKMMH BemectBamu. OOOpy10BaHHE MIKOJIbHOM XUMUYECKON nabopaTopuHu. ITpaBuna
Oe3omacHoro  oOpaleHHs ¢ BeIEeCTBaMH U Tab0paTOpHBIM 000Dy IOBAHHEM.

UYucrtsie BemecTBa u cMecH. CriocoOsl pa3aeneHus cmeceid. O4ncTka BemecTB. ATOMBI M MOJIEKYJIbl. XUMHUYECKHE dTIeMeHTHI. [IpocThie n

CJIOKHBIC BEIICCTBA.

MeTtamiasl 1 HEMETaJUIEL.



Xumnueckas Gopmyna. OTHOocUTeIbHAS aTOMHAast Macca. OTHOCUTENbHAs MOJIEKYJIIsipHas Macca. MaccoBasi 10J11 XMMHYECKOT0 3JIEMEHTa
B coeauHeHnu. Haxoxenue npocreiineil ¢opmyJibl BEIECTBA 10 MACCOBBIM JOJISIM 3JIEMEHTOB.

KommuectBo BemectBa. Moib. MonsipHast Macca. Pacuersl o popmysiaM XMMHYECKHX COCTMHEHHMI. MoJispHas Macca CMECH BEIIECTB.
MosbHas 1071 XUMHYECKOr0 3JIeMeHTa B coelMHeHnu. Haxoxxenne nmpocteiiieii ¢opMyJbl BeleCTBa O MOJIBHBIM JIOJISIM 3JI€MEHTOB.

XUMHUYECKasl peaklus U €€ NMPU3HAKU. Y CJI0BUS NPOTEKAHNUS XUMMUUYECKUX peakiuil. XUMUUYECKHME YypaBHEHHsS. THIBI XUMHUYECKUX
peakuuid. PacdeTsl 110 XUMHYECKUM YPaBHEHHSIM.

OKcnepumenmanvroe uzyuenue 6euwecms U A6NeHU:

® lizyuenue u onucaHue PU3NIECKUX CBOWCTB 00pa3lioB Heoprannyeckux BemiecTB.llpaBuna paboTel B 1a00paTOPUH U HPUEMBI

oOpatieHust ¢ 1abopaTOPHBIM 000PYOBAaHUEM.

® PasneneHue cMeceil.
® Omnwucanue (PU3NIECKUX CBOMCTB OOPa3lOB HEOPraHUYECKHUX BEIIESCTB — METAJJIOB U HEMETAJIJIOB.

e HalGmoaenne GU3NIECKUX U XUMUYECKUX SBJICHUH.

e HaGmoneHne U onMucaHue MPU3HAKOB MPOTEKAHUS XMMHMUYECKUX pEaKUUi pa3HbIX TUIIOB.
Pewenue pacuemnsvix 3aday mo popMynam U ypaBHEHUSIM XUMUYECKUX PEAKIIUN PA3IIMIHOTO YPOBHSI CIIO)KHOCTH, B TOM YHCIIE

OJIMMIINAJHBIX.

Paznen 2. BaxkHeiime npeacTaBuTe M HEOPraHNYECKUX BEIIeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. 3akoH ABoraapo. Momsipasiii 00beM ra3oB. OTHOCUTENbHAS MIIOTHOCTh Ta30oB. OmnpeneneHue
OTHOCHUTEIFHOU MOJIEKYJISIPHOM MacChl Ta3000pa3HOro BEIIeCTBa MO H3BECTHOM OTHOCUTENBHOM MIIOTHOCTH. OOBbEMHBIE OTHOUICHHS Ta30B MPU
XUMHUYCCKHUX PCAKIUAX.

Kucnopon. Oxcuasl. Ilpumenenue kucinopoga. CrocoObl MONYyUeHUs KHCIOpOAa B JIAOOpAaTOPHH M MPOMBIIUICHHOCTH. [loHsATHE O
katanuzatope. O30H — aJNIOTPOINHAs MOAUPUKAIUSA KUCIOPOAA.

Tennosoi B(b(beKT XUMHUYECKOM pCaKuu, TCPMOXUMHUUICCKUEC YPABHCHUSA, OK30- U SOHAOTCPMUYICCKHUEC PCAKIINH.



Bonopon. Haxoxnenue Bogopona B mpupoze, Gpusnueckue 1 XuMUYECKUE CBOICTBA, MPUMEHEHHUE, CrocoObl monydeHus. [loHsTue o
KHUCIIOTaX U COJISIX.

Bona. ®usuueckue cpoiicTBa BoAbl. Boma kak pactBoputenb. PacTBopbl. HacklllieHHbIE " HEHAaCBIILIEHHbBIE pacTBOpHI.
PactBopuMocts  BerecTB B Bojie. CIIOCOOBI BBIPa)KEHUsSI KOHIICHTpAIIMM PACTBOPOB: MaccoBasi JIONS PAaCTBOPEHHOTO BEIIECTBA, MOJSpHAs
KOHIIEHTpalus. Posib pacTBOpOB B IPUPOJIE U B )KU3HU YEIIOBEKA.

Xumuueckue  cBoWctBa  Boabl.  [loHsitme 00 ~ OCHOBaHHUSX. [Tonsitue 06 unnukaTopax. KpyroBopor Boasl B mpupose.
3arpsi3HeHHe NMPUPOIHBIX BoJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJI.

Knaccudukanus neopranuueckux coeauHenuil. Oxcunsl. Knaccudukanus oxcuios: coneo0pasyrolye (ocHOBHBIE,
KHUCJIOTHBIE, am(pOoTepHbIE) U HecolleoOpa3yroLIHe.

Du3NYECKHe U XapaKTEPHbIE XUMUYECKHE CBOMCTBA OKCHIO0B. [loilydyeHne OKCHIOB.

ITonsiTie 0 TUAPOKCHUIAX — OCHOBAHUAX M KUCJIOPOJCOAEpKAMUX KuciaoTax. KucinoTel. @U3nyecKue 1 XMMHUYECKME CBOMCTBA KHCIIOT.
[Tony4yenue kucnoT. KucnoTel B mpupoie, TPUMEHEHUE BAXKHEUIITUX KUCIIOT.

OcnoBanus. Krnaccudukarusi oCHOBaHMI: MIENOYH M HEpacTBOpUMBIE ocHoBaHMs. Illemounm, MX CBOWCTBA U CIIOCOOBI MOJTYYEHUS.
HepacTBopuMbie OCHOBaHMsI, WX CBOWCTBAa W CHOCOOBI monydeHus. AMdorepHOocTh. [loHAaTHE 00 amMpOTEPHBIX THAPOKCUIAX U TOTYYCHHUE.

Couu. duznueckre U XxapakKTepHbIe XUMUYecKre cBoiicTBa. [lomydeHue coneil. ['eHeTnueckas cBsi3b MKy KJIaCCAaMU HEOPraHUYECKHUX

COCIMHEHUM.

DxcnepumenmanvHoe uyyeHue 6euwecme U A61eHul.

® (3HakOMIIEHHE C 00pa3aMu OKCUIOB U OIMCAHUE UX CBOMCTB.

e Jlonyuenue, coOMpaHue KUCIOPOAA, U3yUEHUE Er0 CBONUCTB.

e [lomyuyeHue u cobupaHue BOAOpOa.

® BsauMonelcTBUE KUCIOT C METAJUIAMM.

® [IpuroroBieHue pacTBOpOB c OIpeeIeHHON MacCOBOU JI0JIEl PACTBOPEHHOI'0 BEILECTBA.

® OmnpenesieHre pacTBOPOB KUCIIOT U HIEJ0YEH C TOMOIIbIO UHIUKATOPOB.



® Peakiusi HEUTpaIu3aluu.

® BizaumoneiicTBHe pacTBOpa cepHOM KMCI0ThI ¢ okcuaoM meau(Il).

® [lonyueHue HEPaCTBOPUMBIX OCHOBAHUH U U3yUYEHUE UX CBOWCTB.

® BriTecHEHME OHOIO MeTaJula APYTrUM U3 PacTBOpa COJIH.

® BsauMonelcTBUE T’UAPOKCHIA IMHKA C PACTBOPAMH KU CIIOT U IIEI0YEH.

® PerieHME  DKCIIEPUMEHTAJIbHBIX 3amady = 1mo TemMe  «OCHOBHBIE KJIACChI HEOPTaHUYECKUX COCTAUHEHHIN.

Pewenue 3aoau ¢ WCHONb30BaHWEM TIOHATHI «MaccoBasl JOJsI BeIIECTBA B PACTBOPE»; «MOJISIpHAs KOHLIEHTPALH, C UCIIOIb30BAHUEM
KPUBBIX paCTBOPUMOCTH. PelieHne pacyeTHBIX 3a4a4 110 YPaBHEHHUAM XUMHYECKUX PEAKIIUI pa3HbIX TUIIOB U YPOBHEH CIIOKHOCTH, B TOM YHCIIE
OJIUMITUA]THBIX.

Paznen 3. [lepuoauueckuii 3akon u Ilepumoguyeckasi cucreMa xumuueckux 3jemMeHToB JI.U. MenneneeBa. CTpoeHne aToMOB.
Xumnyeckasi cBA3b. OKHCIMTEIbHO-BOCCTAHOBUTEJIbHbIE PEAKINH

[lepuonnueckuii 3axkon .M. MenaeneeBa. Ctpoenue atromoB. CoctaB aToMHBIX snep. M3orombl. PagmoakTuBHOCTb. DJIEKTPOHBI.
DJIeKTpOHHAsT OpOUTAIh. DHEPreTHUECKUE YPOBHU M MOAYPOBHU aToma: S-, P-, d-opOuTamu. DIEKTPOHHBIC KOHPHUTYpAIllMH U 3JICKTPOHHO-
rpa¢udeckre GopMmysnsl atomoB. OU3NUECKUII CMBICT MOPIIKOBOIO HOMEpa, HOMepa Mepuoia U rpynmsl 3jaeMenTa. CTpoeHue AIeKTPOHHBIX
oboJsiouek atomMoB mnepBbiXx 20 xumuueckux aneMmeHToB Ilepuoanueckoii cuctemsl J[.M. MenneneeBa: pacrpeneiieHUE 3JEKTPOHOB II0
HHEPreTUYECKUM YPOBHSIM, TOYPOBHAM U opouTtamsim. @uznueckuii cmpica [leproguueckoro 3akoHa.

3aKOHOMEPHOCTH M3MEHEHUsl pajuyca aTOMOB XMMHMUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB MO rpynmnam u
nepuojaM. Mi3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHHM XMMHYECKHX JJIEMEHTOB B IIEPHOJAX M TIpynnax.  XapaKTepUCTHKA
XMMUYECKOr0 JJIEMEHTa 10  ero  InojoxeHuro B Ilepuogunueckoii cucreme [I.M1. Menneneesa.

3nauenue [lepuoanueckoro 3akona u [lepuoanueckoil cucreMbl XUMUUECKUX AIEMEHTOB JJI1  Pa3BUTHUS HAayku M npaktuku. J[.H.
MenneneeB — y4eHBIA U IpaKJaHUH.

DNEKTPOOTPUIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XUMHUYECKas CBs3b. BHUIbI XMMHUUYECKOW CBS3M: KOBaJEHTHasl MOJISIpHAsl CBS3b,

KOBaJICHTHAsl HEIOJsAPHAs CBSI3b, MOHHAS CBs3b. MeEXaHU3MBI 00pa30BaHUs KOBAJICHTHOW W MOHHOW CBSI3U. DJICKTPOHHBIC W CTPYKTYPHBIC



dbopmynsl BemecTB. KaTOHBI U1 aHUOHBI.

KpI/ICTaJ'IJ'H/IquKI/Ie u aMOp(l)HI)IC BCIICCTBA. Tuner KpUCTAJUIMICCKHUX PCIICTOK: HOHHAs, aTOMHAsA, MOJICKYJIAPHAsA U UX XapaKTCPUCTHUKHU.

Crernenb okucieHus. OIpeneieHUe CTENCHEH OKHMCICHHS aTOMOB B OMHApHBIX coeauHEHHSAX. OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC
peakiuu. CoCTaBJIeHHE ypaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI U paCCTAHOBKA B HUX KOA() (PUIIEHTOB METOIOM JIEKTPOHHOT O
Oananca.

3KCH€pMM€HmaJZbH0€ uszydeHue eeugecme u SAGNeHUL.:

® (O3HakoMIIeHHE ¢ 00pa3liaMy METAJUIOB U HEMETAJNIOB. MOieTMpOBaHNE CTPOCHUSI MOJIEKYJl TpU IOMOILIM PHUCYHKOB, MOJEINEH,

AIEKTPOHHBIX M CTPYKTYPHBIX (GOPMYII.
® OnBbITHI, WUTIOCTPUPYIOIINE OKACIUTEIbHO-BOCCTAHOBUTENIBHBIC PEAKLIAH.

Pewenue pacuemnuix 3adau no Gopmynam U ypaBHEHHSIM XUMUYECKUX PEaKIUi pPa3HBIX THIIOB U YPOBHEW CIOKHOCTH, B TOM YHUCIIE

OJIMMIINAJHBIX.

9 KJIACC

Pa3nen 1. BenmiecTBO M XMMHYECKAas peaKiusi

[ToBTOpEHHE OCHOBHBIX pa3AenoB Kypca Xxumuu 8 kiacca. [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB B CBETE MPEICTABICHHI O
crpoeHuu atoma. CTerneHb OKUCIEHUS U BaJE€HTHOCTh. [IpencTaBieHne O NMEPUOAMYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB
(3TEKTPOOTPHUIIATEITBHOCTD, OKHCIIMTEILHO- BOCCTAHOBUTEJIbHBIE ~ CBOMCTBA,  KUCJIOTHO-OCHOBHBIE  CBOWCTBA  OKCHJIOB U THIPOKCHJIOB)
OT CTPOEHHUS aTOMA.

Buipl XuMu4yeckol CBsI3M: MOHHAsS, KOBaJICHTHAs (HENOJIsIpHAs, TOJIsIpHAst); OOMEHHBIN U JOHOPHO -aKIENITOPHBIM MEXaHU3M 00pa30BaHMS
KOBAJICHTHOM CBSI3M.

Tumbl KpUCTATUIMYECKUX PEIIETOK: aTOMHAs, HOHHAsI, METaJUTMUECKas, MOJICKYJISIpHAsE — U OCOOCHHOCTH WX CTPOEHHUs. 3aBHCUMOCTH
CBOMCTB BEIIIECTBA OT TUIA KPUCTAJIINYECKON PEIIETKU U BUAAa XUMUYECKOM CBSI3H.

OCHOBHEIE 3aKOHOMCPHOCTH MPOTCKAHUA XUMHUYCCKUX pCaKHHﬁ. DJIeMEeHTBl XUMHUYECKOH TCPMOANHAMHKHU. 3HepreTm<a XUMHYCCKHX



peakuuii. TernnoBoil 3¢peKkT XUMUYECKOH peakuu. DK30- U IHIAOTEPMUUECKUE peaKlui, TEPMOXUMHUUECKHE ypaBHEeHUs. 3akoH l'ecca m ero

CICACTBUA.

[ToHsiTHE O CKOPOCTH XMMHUYECKON peakiuu. 3aKOH AeUCTBYrOHMX Macc. PakTopsl, BIMAIOLIME HA CKOPOCTh XMMHUYECKOH PEAKLUU.
OHueprus aktuBanuu. [lonstue o karamuze. epmeHTh. UHTHOUTOPEI.

Oo6patumblie u HeoOpaTHMBble XUMHUYECKHUE peaKuuu. [Tonatue o xumuyeckoM paBHoBecuu, npuHuun Jle llarense.
VYcnoBus cMelleHHs XHMHMYECKOro paBHOBecHs. DakTOppl, BIMSIONIME HAa COCTOSIHHE XHMHMUYECKOro paBHOBecHs. IIporHoszmpoBaHue
BO3MOXKHOCTU IPOTEKAHUS XUMHUYECKUX NpPEBpAllleHUH B pa3jM4YHBIX YCJIOBHUAX HA OCHOBE IPEACTaBICHUI 00 H3YyUEHHBIX 3JIEMEHTaX
XUMUYECKON KHHETUKHU U TEPMOJAVHAMUKH.

OKuCIUTENEHO-BOCCTAHOBUTENBHBIE pEaKIyH. OKuCIUTENTPHO- BOCCTAHOBUTENIBHBIE CBOWCTBA XMMHMYECKHX
JIEMEHTOB, 3aBUCHUMOCTb OT CTEIEHHM OKHCJIEHUA. BakHeimme OKMCIUTENM M BOCCTAHOBUTENH. COCTaBICHHME YPABHEHHM OKHCIMTENBHO -
BOCCTaHOBUTENBHBIX PEAKLUI C HCIOIb30BAHUEM METO/1A 3JIEKTPOHHOr0 OasaHca.

ONEeKTpONIUTHYECKAs TUCcCOLMalnsd. XUMUYECKHE PEaKUU B pacTBopax. Teopus 3JIeKTpOJUTUYECKOM quccounanuu. PactBopenue kak
(GU3NKO-XUMUYECKUI Tpolecc. DNeKTPOIUThl U HE3NEKTPoauThl. CuiabHble U cialble 37eKTpoiauThl. CTeneHb AMCCOLUAIM, KOHCTAHTa
nucconmanuu. lonHoe npousseneHue Boasl. BonopoaHslil nokazatens. MIHAUKaTOPBHI.

Peakiiuu noHHOTO OOMEHa. Y CIIOBHUS MTPOTEKAHUS peaKIIUi HOHHOTO OOMEHa.

I'mppoimms coneil. VoHHBIE ypaBHEHUs THIApOJM3a cojed. XapakTep Cpeabl B BOAHBIX PACTBOPAX COJIEH.

3KC’I’l€puM€Hma.7le0€ uszyueHue eewecme u }Z6JZ€HMIZ.'

® lI3ydyeHue 3aBUCUMOCTH CKOPOCTH XMMHYECKOM pEAaKLMU OT Pa3IMyYHBIX (PaKTOPOB.

® Pemenue IKCIEPUMEHTATBHBIX 3a1a4 o  TeMme «OKHCIUTEIbHO- BOCCTAHOBUTEIbHBIC PEAKIIUN.
® Peakiyy HOHHOIO OOMeEHA.

® PacnozHaBaHUE paCTBOPOB COJIEH € IIOMOILBIO MHAUKATOPA.
® Pacrmo3HaBaHHE HCOPraHUYCCKHUX BCHICCTB C TIOMOIIbIO Ka4YC€CTBCHHBIX peaKuHﬁ Ha HUOHBI.

Pewenue xauecmeenuvix 3aoau u pacuemmnovlx 3a0ay pa3IM4YHbBIX THUIIOB U ypOBHeﬁ CJIOKHOCTH, B TOM YHMCJIC OJIMMIIMAaAHBbIX, I10



TeMaM «OCHOBHBIE 3aKOHOMEPHOCTU IPOTEKAHHUSI XUMHUYECKUX PEAKIUN», «IIEKTPOJUTHYECKAs IUCCOLMALMSA. XUMUYECKHE DPEAKLUUU B

pacTBOpax».

Paznen 2. HemeTasibl M HX COeJUHEHUS

OOm1as xapakTepucTuka HemeTamuioB. OCOOCHHOCTH CTPOEHHS ATOMOB XUMUYECKUX JIEMEHTOB, TPOCTHIX BELIECTB, AJIIOTPOIHSL.

OOm1as xapakTepucTHKa rajnoreHoB. @u3nveckrue 1 XMMUUEeCKHe CBOMCTBA, CITOCOOBI OTYYEeHUS U IPUMEHEHHE XJI0Pa M €ro BaKHEUIINX
COEIUHEHUN.

OOmias xapakTepUCTHKa XMMHUYECKHX 3J1eMeHTOB VIA-rpynnbl. ®duszmyeckue U XUMHUYECKHE CBOMCTBA, CHOCOOBI IMOJIyYEHUS U
IIPUMEHEHUS CEPBI U €€ BaXXHEHIINX COCTHHEHUM.

OOmas XxapakTepuCTHKa XUMHUYECKMX dyieMeHToB VA-rpynnbl. @Pu3znyeckue U XMMHUYECKHE CBOMCTBA, CIIOCOOBI IOJYyYEHHUS U
MIPUMEHEHHUE a30Ta U €r0 BAKHEHIINX coenrHeHU.  DHU3MYEeCKue W XUMHUYECKHE  CBOWCTBA,  CIOCOOBI  IMOJYYEHHUS M MIPHUMEHCHUE
docdopa u ero BaXXHEUITNX COCAMHCHUN.

OO6mias xapakTepucTuka XuUMH4YecKuxX sieMeHToB |VA-rpynmel. dusnueckne M XUMUYECKHE CBOICTBa, CHOCOOBI MOJYyYEHUS U
IpPUMEHEHHUE YIJIepo/a U ero BaxHelmumx coenuneHuil. [lonarue o6 axcopouuu.

dusnuecKre U XMUMUYECKUEe CBOWCTBA, CIIOCOOBI MOJYyUYEHHs U IPUMEHEHNE KPEMHUS U €r0 BaKHEHIINX COEeINHEHUH.

OxcnepumenmanbHoe usyyeHue ewecme U A6NeHUIN:

® (O3HakomileHHE ¢ 00pa3LiaMy PUPOIHBIX XJIOPUIOB (TaJIOr€HHI0B).
® lI3y4yeHre CBOMCTB COJISTHOM KACIIOTHI.

e KauecTBeHHBIE peaKkIK Ha XJIOPU]-, OPOMU[- U HOIH - OHBI.

® [JomydyeHue COITHON KUCIIOThI, U3y4€HUE €€ CBOMCTB.

® lI3ydycHHE XMMUYCCKHUX CBOWCTB Pa30aBICHHOM CEPHOM KMCIOTHI.
® [IpoBeneHue KaueCTBEHHBIX peakuuii Ha cyabduI-, CyIbQUT- U CyIb(haT-HOHBI.

® lI3y4yeHHe XMMUYECKUX CBOWCTB COJIEW aMMOHHUS.



e KayecTBeHHAs peaklMs Ha MOH aMMOHUS U (ocdaT-noH.

® [lonydyeHne aMMHaKa U U3y4E€HUE €r0 CBOWCTB.

® l3ydeHne CBOMCTB a30THOM KUCIIOTHI.

® AncopOiusi paCTBOPCHHBIX BEIIECTB aKTUBHPOBAHHBIM yTJIEM.

e [lomyuenue, coOupaHue, pacno3HaBaHUe U U3y4eHUE CBOWCTB YTIIEKUCIIOro rasa.

® BzauMHbIe IpeBpalleHns KapOOHATOB U TUAPOKapOOHATOB.
e KauecTBeHHBIE peakIy Ha KApOOHAT- U CHIIMKAT-HOHBI.
® Jlonyuenue okcuna yriepona(IV) u uzydenue ero cBOMCTB.

® Pecmienue OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC «BaxHennme HeMeTaJIbl ¥ BX COCAUHCHUA.

Pewenue xauecmeenuvix 3a0au u pacdyennsblx 3a0ay Pa3IMUYHBIX TUIIOB U ypOBHeﬁ CJIIO)KHOCTH, B TOM YU CJIC OJIMMIIMAHBIX, 110

pazneny «HemeTanbl U UX COSTMHEHUS.

Pa3nea 3. MeTaabl M HX COeMHEHUS

OOmme cBoiictBa MeramwmoB. OOmas XapakTepHUCTUKA XUMHYECKHMX DSJIEMEHTOB — METayIOB HAa OCHOBAHMM HUX TIIOJIOKEHHS B
[Tepuonnueckoil cucreme xumuueckux 3iaemenToB [[.J. MenzaeneeBa u crpoeHust aromoB. Mertauibl A- u B-rpynmn. DnekTpoXuMudeckuil psj
HarnpspKeHu MeTasuioB. O01Me XuMUYeCcKUe CBOMCTBA MeTalIoB. O01IHe ClIOCOOBI MOYYEHUS METAJUIOB, METAJUTYPrusi. DJIEKTPOIINU3 PACIIIaBOB
Y PacTBOPOB COJIEH KaK OIMH U3 CIIOCOOOB MOMy4YeHHs MeTaJuioB. [[oHATHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT KOPPO3HUU.
CniaBbl METaNIOB.

Mertannbl A-rpynmn. [llenounbie MeTamIbl M MX BOXKHEUIINE COSIUHEHUS: GU3MUECKNe W~ XUMHUYECKHEe  CBOWCTBA,  IOJydYeHHE

U TpUMEHEHHE.

[enouHo3eMenbHBIE METAIIBl W WX BaXHEWIIHME  COCOUHEHHS: (QHU3MYecKHe W XHUMHYECKHE CBOWCTBA, MONyYEHUE H

npUMeHeHue. AJIOMUHUN: (PU3NYecCKHe U XUMUYECKHE CBOWCTBA aMfOMUHUSA. AM(OTEpHbIe CBONCTBA OKCH/IA U THPOKCHAA ATIOMUHHSL.



Mertannbl b-rpynn. O0mas xapakTepucTuka MeTaaiaoB b-rpynm (mobodHbIX moArpymm): mojoxkeHue B Ilepuonnyeckoit cucreme
xumudeckux snemeHtoB JI.M. MenpaeneeBa, 0COOCHHOCTH CTPOEHUsI aTOMOB. SIBJICHHE «IIpOBaiay 3JIEKTPOHA Ha MPUMEPE CTPOCHUS aTOMOB
Xpoma, Menu, cepedpa. BaneHTHbIE COCTOsSHUS aTOMOB (-3JIEMEHTOB, CTEIICHU OKHCICHHS aTOMOB B COCIMHEHHSX. 3aBHCUMOCTh KHUCIIOTHO -
OCHOBHBIX CBOWCTB OKCHAOB U I'MAPOKCHJIOB METAJIJIOB OT 3HAUYECHHUS CTEIEHHM OKHCIIEHUS DJIEMEHTa B COCOUHEHMM (Ha MpUMEPE COENMHEHUN
xpoma). IlepBoHavanbHbIe MpeICTaBICHNUS O KOMIUIEKCHBIX COSTUHEHUSX.

Menp u cepebpo, UX BaxkHeWIINe COeAUHEeHUs: (pru3nueckrue U XMMHUYECKHue CBOWCTBa, molyueHue u npumeHenue. [IpencraBnenus oo
aMMHUaYHbIX KOMIUIEKcax cepedpa U Menu.

[{uHK 1 ero BaykHel1Me COeAMHEHMS: PU3NUECKHE U XUMUYECKUE CBOMCTBA, MOIY4eHHE U IpuMeHeHne. AM(pOTEpHbIE CBOICTBa OKCHIa
Y TUJIPOKCUA [INHKA.

XKenezo: cTpoeHne atoma, CTEMEHH OKUCICHMs, (U3MUECKMEe M XUMHUYECKHE CBOMCTBA, TMONydyeHHe U mpuMmeHeHue. OKCHBI,
rugpokeunsl U comu xenesa(ll) m sxenesa(Ill), ux coctas, cCBOWCTBA U MOTyUYEHUE.

Dxcnepumenmanvroe usyyerue 6ewecme U A61eHul.

® BsauMonelicTBHE METAJIJIOB C BOJOM, C pAaCTBOPAMHM COJIEH U KUCIOT.

® (OxpalIMBaHUE IJIAMEHU COJIIMU METaJIJIOB.

® BsaumopeiicTBre TMAPOKCUIOB HATPUA U Kajblius ¢ okcuaoM yraepoaa(IV) u kucinoramu.
® liccienoBaHue CBOMCTB KapOOHATOB M TUAPOKApOOHATOB KaJIbIUs, )KECTKOM BOABI.

® llccnenoBanue aM(pOTEPHBIX CBOMCTB I'MAPOKCUI0B AJTIOMUHMSI U IIUHKA.

® ll3yueHue npoLEcCOB MOIYYEHUS TMAPOKCUIOB XKeje3a, X XMMHUYECKHUX CBOWCTB.

® JKecTkocTh BOJbI 1 MCTOAbI €€ YCTPAHCHU .
® Pecmienue OKCIICPUMCHTAJIbHBIX 3a1a4 110 TEME «BaxHeHIme MeTaJlIbl 1 UX COCOUHCHMUD).

e KayecTBeHHbIE pEaKIMU HAa MOHBI MarHus, KajdblUs, aJlOMUHUS, IMHKA, *kene3a(2+), xkeneza(3+), meau(2+), cepedpa(+1).
Pewenue xauecmeennvix 3a0a4 U paciemuulx 3a0ay pa3IMIHbIX THIIOB U YPOBHEH CIIOKHOCTH, B TOM YHCJIE OJIMMITHA/IHBIX, IO Pa3Ieiry

«MeTaisl 1 uX COCAUHCHUS).



Pa3nen 4. Xumus u oKpy:xaouas cpena

Bakneiimue BelecTBa 1 MaTepralbl, 00JacTH UX TpuMeHeHus. HoBble MaTepuabl U TeXHOJOTUH. [IpUHITUTIBI «3EICHONH XUMHM.

XUMUS U 3710pOBbe. 3HaUCHHE N3yYaeMbIX XUMHUUYECKUX 3JIEMEHTOB U UX COEIMHEHUN I (YHKIIMOHUPOBAHUS OpraH13Ma YyeloBeKa.

XUMHYECKOEe 3arpsi3HEHHE OKPYKAIOLIEH cpebl. DKOIOrHYecKre MpoOeMbl, CBSI3aHHbIE C COEAMHEHUSIMM YIJepoja, a3oTa, Cephl,
TsoKenbix Metaios. [Tonstue o [1/IK. Ponb xuMuu B pemieHnn 3K0JI0rH4eCKUX MPOOIeM.

9KCH€puM€HmaJZbH0€ uszydeHue eeugecme u SAGNeHUL.!
L4 OHpCI[eJIeHI/IC KHCJIOTHOCTH MPUPOJAHBIX BO.

e MogenupoBaHue nporecca 00pa3oBaHusi KUCIOTHOI'O 10K/, U3YUYEHUE €ro BO3/I€HCTBUS HA MaTE€pHAIbI.

Pasnea S. IloBTopenne u 00001eHHe 3HAHM OCHOBHBIX Pa3/1eJioB KYpcoB 8—9 Kiiaccos

[Tepuognueckuii 3axkoH u [lepuognyeckas cucteMa XMMHUYECKUX DJIEMEHTOB B CBETE MPEACTABJICHUI O CTPOCHHS aTOMa.

Buabl xumMuueckoi cBsi3u. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKOW PELIETKU U BUJA XMMUYECKOM CBS3H.

Knaccudukanuss xumudeckux peakiuid. [IporHosupoBaHue BO3MOXHOCTH TMPOTCKAHUS XHUMHUYECKUX TMPEBPAIICHUNA B Pa3IUIHBIX
YCJIOBHUAX Ha OCHOBE MPEICTABICHUN XMMUYECKON KUHETUKU U TEPMOANHAMUKH.

XUMHYECKHUE peaKIu B pacTBopax. [ maponus coneil. OKUCIUTENbHO- BOCCTAHOBUTEIbHBIE PEAKIIUU. DIIEKTPOIIH3.

CBoiicTBa KHCIIOT, OCHOBaHMH U coled B CBeTe MPEACTAaBICHUN 00 3MEKTPOIUTUYECKOM AUCCOIMAIMY U OKHUCIUTEIbHO -
BOCCTAaHOBUTENBHBIX PEAKIUAX.

3KCI’Z€pMM€HWlClJZbH0€ UusydeHue eewecnie u SGIeHULL:

® Pecmienue SKCIICPUMCHTAJIbHBIX 3aaa4 110 TECME ((MCTaJ'IHBI, HEMCTAJJIbI U UX COCOAUHCHU .
Pewenue xauecmeenuvix 3a0au u pacdyennsvlx 3a0ay Pa3JIM4YHbIX TUIIOB U ypOBHeﬁ CJIO)KHOCTH, B TOM YU CJIC OJIMMIIMAHBIX, 110

HN3YUYCHHBIM TCMaM.

[IJTAHUPYEMBIE PE3YJIbTAThl OCBOEHNS KYPCA BHEYPOUHOM JEATEJIBHOCTU «3AHUMATEJIbHA ST XUMUSI»



Peanuzanus IIporpaMmbl  KypcCa BHeypquOﬁ ACATCIBbHOCTHU «XuMHs B OKCIICPUMCHTAX U 3ajJia4ax» HallpaBJICHA Ha oOecrieyeHre

JOCTHXKCHUA 06y‘laIOHII/IMI/IC$I JIMYHOCTHBIX, MCTANIPCAMCETHBIX U TPEAMCTHBIX O6p3.30BaT€J'II)HBIX PE3YyIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI:

1) maTpuoTHYecKkoe BOCIIUTAHUE:

— MNPOABJICHHUEC HCHHOCTHOI'O OTHOIICHUA K OTCYCCTBCHHOMY KYJIBTYPHOMY, HAYYHOMY U UCTOPUYCCKOMY HACJICAUIO,

— TIOHMMaHME 3HaYEHUSI XUMUYECKON HAYKH M TEXHOJIOTUH B )KU3HH COBPEMEHHOr0 00IECTBA, B Pa3BUTHH YDKOHOMUMKH Poccun u cBoero
peruoHa;

2) rpajKIaHCKoOe BOCIIUTAHNE:

— CTpeMJIEHHE K B3aMMOIIOHMMAaHHIO ¥ B3aMMOIIOMOLIU B IIpoLiecce yueOHOH M BHEY4EOHOH e TeIbHOCTH;

— T'OTOBHOCTb OHLCHHUBATL CBOC IIOBCACHUC H IIOCTYIIKHM CBOHX TOBapI/IHlCﬁ C O3 MK HPAaBCTBCHHLIX U IIPABOBLIX HOPM C YYETOM
OCO3HAHHMS MOCIEACTBUNA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMSI:

— MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIIECTBE U XUMUYECKOM pEaKlMK, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HAayKHu H HeO6XO)II/IMI)Ie U1 ITIOHUMAaHUs CYIIHOCTU Haquoﬁ KapTHUHbI MUPA,

— OCO3HaHME LIECHHOCTH Hay4YHOIr O TIO3HAHUS JJI Pa3BUTHUs Ka)XKJIOr0 YEJI0BEKa, POIM M MeCTa XMMHMYECKOH HAayKd B CHCTEME
HAay4YHBIX MPEACTABICHUHA O 3aKOHOMEPHOCTAX Pa3BUTHs IPUPOJBI, B3aMMOCBA3AX YEIOBEKa C INPHUPOIHOM U TEXHOIOIMYECKON CPEIOH;

4) BocnMTaHMe KYJbTYPbI 310POBbS:

— OCO3HaHME LIEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/10POBbIO, YCTAHOBKA HA 3/0POBBIH 00pa3 ’KHU3HHU;

— OCO3HaHHME HEOOXOIUMOCTH  COOMIOJieHHMs HpaBWil  0€30MacCHOCTH IPU OOpAIEHUH C XUMHYECKHMH BELECTBAMHU B y4eOHBIX

N )KMU3HCHHBIX CUTyalluAX;

5) TpyaoBoe BocniuTaHHe:

— (opMupoBaHHE LIEHHOCTHOIO OTHOUIEHHS K TPYAOBOM JEATEIbHOCTH KaK €CTECTBEHHOM MOTpPEOHOCTHM 4elloBeKa U K



HCCJIEI0BATEIbCKOM NEATEIbHOCTH KaK BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOILIECTBE;

— pa3BUTHE HHTEpeca K MpodeccusiM, CBA3aHHBIM C XUMUEH, B TOM 4Hcie K IpodeccusiM HayqHOH ceppl, 0CO3HAHUE BO3ZMOKHOCTH
camopeasu3aluu B 3Toil cdepe;

6) sK0J0rMYecKoe BOCIIUTAHHUE:

— OCO3HaHHuE HeO6XO}II/IMOCTI/I OTHOHICHUA K IMPUPOJAC KaK MCTOYHUKY KU3HU HA 3CMJ'IC, OCHOBC €€ CYIICCTBOBAHMUI,

— IPHOOPETEHUE ONBITA IJTAHUPOBAHMSI TOCTYIIKOB U OLIEHKH UX BO3MOKHBIX IOCJIEACTBUH ISl OKPYKAIOILEH Cpeabl;

— CHOCOOHOCTH MPUMEHATH 3HAHWSA, MOJyYaeMble MpPU H3YUYEHHH XUMHH, ISl PEIICHHUS 3a]a4, CBA3aHHbBIX C OKPYXKAIOMIEH cperou;
— aKTHBHOE HENPUATHE JACHCTBUMN, IPHHOCSIINX BPE OKPYXKAIOMIEH Cperle;

— TOTOBHOCTL K Y4YaCTUIO B HpaKTquCKOﬁ JACATCIIBHOCTHU JKOJIOTHISCKOM HaImpaBJICHHOCTHU.

METAHNPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTebHbIC YHHBEPCATbHBIC yYeOHbIE 1eHCTBUSA

Bazosvie no2uueckue oelicmeust.

— PAaCKpbIBATb CMbBICIT XUMHUYCCKUX MOHSATUH (BI)I)ICJ'ISITB HUX CYHICCTBCHHLIC ITPU3HAKH, YCTAHABJIMNBATh B3AMMOCBA3b C IPYTUMHU

MOHATHIMHU ) ;

— QdHAJIM3UpPOBATh, CpaBHUBATD, 06061H3TI>, BBI6I/IpaTB OCHOBAaHUsA JId KJ'IaCCI/I(l)I/IKaHI/II/I n CcUCTCMaTu3allun

XUMHYCCKHUX BEIICCTB U XMMHNYCCKHNX peaKHHﬁ;

— YCTaHaBJIMBATb MMPUYUHHO-CIICACTBCHHBIC CBA3HU MCKIY 00BbEKTaAMU HU3Yy4YCHUA,

— CTPOUTb JIOTMYECKHE pacCykAeHus (MHAYKTUBHBIC, JEAYKTHUBHBIE, IO AHAJIOTUN);
— Mpeajarat KPUTEPHH U BBISBIATH O0IIHE 3aKOHOMEPHOCTH M TPOTUBOPEUHS B U3Y4aeMbIX MIPOLIECCaX U SABICHUSX;

— J€JaTb BBIBOABLI M 3aKJIIOYCHHUSA; NPHUMCHATL B IIPOLCCCC IMO3HAHUA IMOHATUSA (HpeﬂMeTHBIe n MeTaHpeI[MeTHBIG), CUMBOJINYCCKUC

(3HaKOBBIE) MOJIENH, HCIONb3yeMble B XUMHUH, MPeoOpa3oBbIBaTh MOJEIbHBIC MPEACTaBICHUS (XMMHUYECKUN 3HAK, XUMHUYecKas ¢opmya,



ypaBHEHHE XUMUYECKOW peakluu) MpH pelIeHUH y4eOHbIX 3a/1a4;

— XapaKTCpHU30BaTbhb U3y4aCMbIC XUMHNYCCKHUEC BEIICCTBA U XUMHUUYCCKUEC PECAKIIUU C YYCTOM MOJCIBbHBIX Hpe[[CTaBJIeHI/Iﬁ.

bazosvie uccreoosamenvckue oeticmeust.

— TPUMEHATh METOAbl HAYYHOrO TO3HAHMS  BEIIECTB W  SIBJICHUW HAa SMIMPHUYECKOM M TEOPETHYECKOM YPOBHSIX B
yueOHOW TO3HABATEIBHOW W MPOCKTHO-MCCIICA0BATEILCKON IeATEIbHOCTH;

— aHanM3upOBaTh (PAKTHI, BEISBIATH U (DOPMYITHPOBATH IPOOJIEMY, OTPEACISATh IEeTh U 33a91, COOTBETCTBYIOIIUE PEIICHUIO TTPOOJIEMBI;
npeasiaraTb ONUCATENbHYIO UM O0BSICHUTEIBHYIO TUTIOTE3Y M OCYIIECTBIISITh €€ MPOBEPKY; IPOBOIUTH U3MEPEHHSI HEOOXOAMMBIX  MapaMeTpoB,
BBIYHUCIICHUS, MOJEIUPOBAHHE, HAOJIOJEHUS U IKCIIEPUMEHTHI (peajbHbIe U MBICICHHBIE), CAMOCTOSTEIBHO MPOrHO3UPOBATH PE3YIIbTATHI,

Q)OpMyHHpOBaTb 0606H_IGHI/I$I H BBIBOJIBI IO PE3yJIbTaTaM ITPOBCACHHOI'O OIIbITA, UCCIICAOBAHUSA, COCTABIATL OTYCT O HpOﬂeHaHHOﬁ pa60Te.

Paboma ¢ unghopmayuerr.

— OpPUEHTHPOBATHLCS B PA3JIMYHBIX HICTOYHHKAX HH(POpMAIHK (HAydIHO- ITOITYJIIPHAs JTUTEPATYPa XUMUIECKOT'O COICPKAHUS, CIIPABOYHBIC
nocobus, pecypcol IHTEpHETA);

— aHaTM3UPOBATh UHPOPMAIIUIO M KPUTHUECKU OI[CHUBATH €€ JOCTOBEPHOCTh W HEMPOTHBOPEUYHBOCThH, OTOMPATh U MHTEPIIPETUPOBATH
nH(}OpMaIUIO, 3HAYUMYIO JJIsl pellieHus y4eOHOM 3a/1auu;

— MPUMEHATH Pa3JIMYHBIC METOJbI, MHCTPYMEHTHI M 3alpoChl MPH IMOUCKE U 0TOOpPE MH(POPMAIIUU WIIN JAHHBIX U3 HCTOYHHUKOB C
Y4eTOM MpPeIJIoKEHHOM yueOHO! 3a1auM U 3aJaHHBIX KPUTEPHEB;

— BBIOMPATh, AHAM3UPOBATH, CHCTEMATU3UPOBATh M WHTEPIPETHPOBATh WH(MOPMAIHMIO PA3JIMYHBIX BHIOB U (OpPM TpencTaBICHUS
(cxembl, rpaduKH, TUarpaMMbl, TAOJIHMIIBI, PUCYHKH U Ipyrue GOpMbI);

— HCIOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA paOOTHI ¢ XUMHYECKON MH(POPMAIIHEH;

— MPUMEHATh 3HAKH W CHUMBOJBI, (QOpMysbl, aO0peBHAaTyphl, HOMEHKIATYpPYy, HCIOJNb30BaTh M MNPEoOpa3OBbIBATh 3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA HATJISITHOCTH.

KOMMyHI/IKaTI/IBHBIe YHuBEpCajJadbHbIC yqeﬁnme JeHCTBUS:



— MNOpeACTaBEATL NOJITYYCHHBIC PE3YyJIbTAThI II03HaBaTeIbLHOU ACATCIBHOCTH B YCTHBIX U IMCbMCHHBIX TCKCTAX;

— TyOJIMYHO BBICTYIIATh C MPE3EHTAIMEH PE3yJIbTATOB BHIMIOJIHEHUSI XUMHUYECKOr0 IKCIEpUMEHTa (MCCIeN0BaTEIbCKOM J1abopaTOpHOM
WJIH TIPAKTUYECKON PaboThI, y4eOHOTO MTPOEKTA);

— B Xofe Auanora u (WiHM) JUCKYCCHH 33/1aBaTh BOMPOCHI MO OOCYKIaeMoil TeMe M BBICKA3bIBaTh HJEH, (POPMYIHUPOBATH CBOH
NpEaJIOKCHUSA OTHOCUTECIIbHO BbIITOJIHCHUA Hpe}IHO)I(eHHOﬁ 3aJa4H,

— IJJAHUPOBATh OPraHU3aLUI0 COBMECTHOM pabOThI, ONPEAENATh CBOK POJIb, PACIPEAEIATh 3aJaul MEX]y YJI€HaMU I'PYIIIbI;

— BBIIIOJIHATH CBORO qacCTb pa6OTbI, KOOPAUHHPOBATH CBOHU ﬂeﬁCTBHﬂ C I[eP'ICTBPIFIMH APYrux 4JIC€HOB KOMaH/bI, OIPCACIATh

KPUTEPUU 110 OLIEHKE Kau€eCTBa BHINOJIHEHHON paboThI;

— peuiaTb BO3HHUKAIOMINC HpO6J’IeMH Ha OCHOBC Yyuc€Ta 06H_II/IX HHTEPCCOB U corjiaCcoBaHus HO3I/II_II/II71, Y4aCTBOBAThH B

o0cyxnenns, OOMEHE MHEHUSIMH,

«MO3rOBOM IITYypMe» U IpYruXx popmMax B3aUMOIEHCTBHSL.

PeryisiTuBHbIe YHHBepPCATbHbIE yueOHbIe JelicTBUS:

— CaMOCTOSITEIbHO BbIOMpaTh COCOO pemieHusl yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHMs, BHIOMpaTh Haubosee
MOIXOSIINN C yYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB), TUIAHUPOBATH CBOIO PabOTy MPH pEeIIEHUH Y4eOHOM UK HCCiIe10BaTeNlbCKOM
3ajjauu;

— Ha  OCHOBE IIONYYEHHBIX  pPe3yJbTaToB  (OPMYJIUPOBaTh  OOOOILEHMS M BBIBOJbI, IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE
IIPOLIECCOB;

— COOTHOCHUTb CBOM JI€HCTBUS C IUTAHUPYEMBIMH pe3yJIbTaTaMH, OCYLIECTBIIATh CAMOKOHTPOJIb AESITEIbHOCTH;

— KOPPEKTUPOBATH CBOIO ACATCILHOCTh HAa OCHOBE CaMOaHalin3a 1 CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATbI

K koHIiy oOydenus B 8 kiiacce mpeaMeTHBIE pe3yibTaThl U3YUYCHUS Kypca BHEYPOUHOH NEATEIbHOCTH «XHMHS B SKCIIEPHUMEHTAX U

3aa9ax» JOJDKHBI OTPakaTh c(hOPMUPOBAHHOCTH Y 00 yUaIOIIUXCSI YMEHHIA:



— PpacKpbIBaTb CMBICI OCHOBHBIX XMMHMYECKHX ITOHSATHH: aTOM, MOJEKYJa, XMMHUYECKUH JJIEMEHT, METAJI, HEMETall, ajuIOTPOINs,
MIPOCTOE BEUIECTBO, CI0KHOE BEILIECTBO, CMECh (OJHOPOAHAS U HEOJHOPOHAs), BaJIGHTHOCTb, OTHOCUTEJIbHASI aTOMHAsl U MOJIEKYJISIpHas Macca,
KOJINYECTBO BELIECTBa, MOJIb, MOJISIPHAs Macca, MaccoBas J10JIsI XUMHUYECKOI'O 3JIEMEHTa B COEIMHEHUU, MOJISIPHBIM 00bEeM, OTHOCUTENbHAs
IUIOTHOCTh T'a30B, OKCHJ, KHCIOTa, OCHOBaHHUE, COJb, aM(OTEPHBIA OKCUJ, aM(OTEpHBIH THIPOKCUI, XUMUYECKasi peaklus, KiaccuuKaus
peaKIHii: peakiMu COCTUHEHHS, PEAKIIUU PA3JIOKEHUS, PEaKIIMU 3aMEeIeHHs, peaKIInd OOMEHa, 9K30- M YHIOTEPMUYECKIE PEAKIIHH; TEIIOBOU
3 deKT peakuuu; siApo aToMa, JIEKTPOHHBINA CIIOW aToMa, aTOMHas OpOUTalb, palyC aTroMa, XUMHUYECKasi CBS3b, MOJSIpHAS M HEMOJSpHAs
KOBaJIGHTHAs CBSA3b, HOHHASI CBSI3b, NOH, KATUOH, aHUOH, PACTBOP, MAaCCOBas J10JIs BEIIeCTBA (ITPOIEHTHAS KOHLIEHTPAIsi) B paCTBOPE, MOJISIpHAs
KOHLIEHTpALlMsl BELIECTBA B PACTBOpE; 3JIEKTPOOTPULATEIIBHOCTb, CTEIEHb OKUCIEHUS, OKUCIMTEIM U BOCCTAHOBUTENH, OKUCICHUE H

BOCCTAHOBJICHUC, OKUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIUU, MECTOI 3JICKTPOHHOI'O 6aJ1cha;

— WUIIOCTPUPOBATh  B3aUMOCBSI3b ~ OCHOBHBIX ~ XUMHUYECKMX  IOHSTUI U IPUMEHATH 3TU NOHATHUS NIPU ONKMCAHUM BELIECTB U UX
IIPEBPALLECHUH;

— HCIMOJB30BaTh XUMUYECKYIO CUMBOJIUKY JIJIs COCTaBJICHUS (hOPMYJ BEIIECTB U YPABHEHUN XUMUYECKUX PEAKITUI;

— ONpEAeNiaTh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX, CTCTICHh OKUCIICHUS JIEMEHTOB B OMHAPHBIX COCTUH CHUSIX,
MPUHAJIKHOCTh BEIIECTB K OINPENEICHHOMY KJAcCy COCIWHEHHH Mo ¢opMmyliaMm, BHIbI XHMHUYECKOH CBS3u (KOBAaJECHTHONH W WOHHOH) B
HEOPraHWYECKUX COCTMHCHUSX;

— PpacKpbIBaTh CMBICJI 3aKOHOB COXpPAaHEHHUsI MaCChl BEIIECTB, TOCTOSIHCTBA cocTaBa, [lepuonnyeckoro 3akona J[.11. MenneneeBa, aToMHO-
MOJIEKYJIIPHOM T€OpUH, 3aKOHAa ABOTaipo U €ro CIeACTBUM, IPEICTaBIEHNM O HayYHbIX METOJaX NO3HAHUS, B TOM YHCIIE IKCIIEPUMEHTAIbHBIX
Y TEOPETHYECKUX METO/IaX UCCIIEIOBAHUS BEIIECTB U U3YyUEHUS XUMUYECKUX PEaKIIUA;

— JIEMOHCTPHUPOBATH MTOHMMAaHUE TTEPHUOTUIECKON 3aBUCHMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT X MoyiokeHus B [leprnonnueckoi
CHCTEME: OIUCHIBATh W XapaKTepu30BaTh TabauuHyto Gopmy [lepruonnyueckoit cuCTEeMbl XUMHYECKUX JIEMEHTOB: pa3inyaTh MOHITHS «TJIaBHAs
noarpynma (A-rpynna)» u «nodounas noarpynna (b-rpynmna)y, «Maiblie mepuoabl» U «00JbIIHE TEPUOJIBI», COOTHOCUTh 0003HAYEHUS, KOTOPHIC
umerotcs B Tabuie «[lepuoanueckas cuctema xumudeckux anemeHToB J.M. MenaeneeBay, ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX DIIEMEHTOB (COCTaB M 3apsl sjpa, oOOIIee YHCIO DSIEKTPOHOB M pachperereHre UX MO SJIEKTPOHHBIM CIIOSM);

— OOBACHATH CBA3b IIOJIOJKEHHUS DJJIEMEHTa B Hepno;mtlecxoﬁ CUCTCMC C PpaCIIpCACIICHUCM JJICKTPOHOB IIO0O JHCPIreTUYCCKUM



YPOBHSAM, HOIYpPOBHSM M OpOMTAJIsIM ATOMOB I1EPBBIX YETHIPEX EPUO/IOB;

— KJIaccU(UIIMPOBATH XUMHUECKUE HIEMEHThI, HEOPraHMYECKHE BEIEeCTBA, XUMUYECKUE PEaKIUK (110 YHUCIY U COCTaBY yYacCTBYIOUIMX
B PEaKLUU BELIECTB, MO TEIIOBOMY 3P (DEKTY);

— XapaKkTepH30BaTh (OMUCHIBATH) (PU3NUECKHE U XUMHUECKHE CBOMCTBA MPOCTHIX M CIOXHBIX BELIECTB: KUCIOPOJA, BOJAOPOAA, BOJHI,
o0mye XUMHUYECKHE CBOWCTBA OKCHJIOB, KHCJIOT, OCHOBAaHUN M COJIeH, T€HETHUYECKYIO0 CBSI3b MEXIY HUMH, MOATBEpXkaas HpHUMepamMu
MOJIEKYJIAPHBIX YPaBHEHUM COOTBETCTBYIOLIMX XMMHUECKUX PEAKLIU;

— OIUCBIBAaTh POJIb KHUCIOPOJAa, BOAOPOAA M BOJbl B MPUPOIHBIX MpoOLEccax, B )KUBBIX OpPraHU3Max, UX NMPUMEHEHHE B pa3IMYHbIX

OTpacCiiIX MPOMBIIIJICHHOCTH, BO3MOXXHOC HCIIOJIb30BAHNE B COBPECMECHHbBIX TEXHOJIOTUAX,

— OOBSCHATH M IPOrHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX COCTaBa W  CTPOCHMS, BO3MOXKHOCTHM  IIPOTEKaHHMS
XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSX;

— BBIYUCIATh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MOJSIPHYIO MacCy CMECH, MOJIbHYIO JIOJ0 XHMHUYECKOTO
3JIEMEHTA B COEANHEHUH, MACCOBYIO JIOJII0 XMMHYECKOT0 3JIEMEHTa 10 (GOpMysie COSTUHEHHS, HAXOIUTh MPOCTEHIIyI0 (hOPMYITy BEIIECTBA MO
MaCCOBBIM MJIM MOJIBHBIM JOJISIM 3JICMCHTOB, MACCOBYIO JIOJIFO BCHICCTBA B PACTBOPC, MOJJAPHYIO KOHICHTpAIIUIKO BCIICCTBA B paCTBOPC,
MMPOBOAUTH PACUCTHI 11O YPAaBHCHUAM XUMHYECKOU pCaKknuun;

— pelIaTh PaCUYCTHLBIC 3a/1a4H 110 H3YyYdCMbIM TEMaM KypCa XUMHH PA3JIMYIHBIX TUIIOB U YPOBHA CIIOKHOCTU, B TOM YU CJIC OJIMMITHA/IHLBIC,
BbIOMpast aleKBaTHYIO (PU3NYECKYIO MOJIeJb, C UCIIOIb30BaHHEM 3aKOHOB U ()OPMYII, CBA3BIBAIOUINX (PHU3HUECKUE BETUYNHBL;

— TPUMEHSTH OCHOBHBIC OIEpPAllMU MBICIUTENBHON JEATENbHOCTH: aHalM3, CHUHTE3, CpaBHEHHE, O0OOIIEHWE, CHCTeMaTH3alIlHs,
KJ'IaCCI/I(l)I/IKaI_II/IFI, BBIABJICHUEC MPUYUHHO-CJICACTBCHHBIX CBsI3eH — AJIL U3YUYCHUA CBOMCTB BCIICCTB U XHUMHYCCKUX peaKuHﬁ; €CTCCTBCHHO -
Hay4HBIC METOJIbI TIO3HAHUS: HAOJIIOCHUE, H3MEPEHUE, MOACINPOBAaHUE, SKCIEPUMEHT (PeasbHbIi U MBICICHHBIN) — U1l OCBOGHHS Y4eOHOTO
COZlCPIKAHMS;

— PaCKpbIBaTb CYHIHOCTb IIPOOECCOB OKHCJIICHHA W BOCCTAHOBJICHHA, COCTAaBJLATb YPABHCHHA IIPOCTBIX OKUCJIUTCIBHO -
BOCCTaHOBUTENbHBIX PEeaKIMi (METO0M 3JIEKTPOHHOI0 OanaHca);

— YCTaHaBJIUBAThb CBA3U MECXKAY pPE€aIbHO Ha6J'IIO)IaeMI)IMI/I XUMHUYCCKUMU SABJICHUAMU W IpoHeCCaMH, MPOUCXOAAIIMMU B MAKpPO- U

MHUKPOMHpE, OOBACHATH NPUUMHBI MHOTOOOPa3Hsl BEIECTB, COOTHOCUTh XUMUYECKUE 3HAHHS CO 3HAHUSAMH JAPYTUX y4eOHBIX MPEIMETOB;



— coOmogarh  mpaBuja  Oe3omacHOW  paboTel B J1aOOpaTOpPUU MPH UCHOJIb30BAHUU XMMHUECKOH MTOCY/bI U 000pYA0BaHHUS,
a TaKoKe MpaBuiia 00PAIeHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMH BBIIIOJIHEHUS JJAOOPATOPHBIX ONBITOB U MPAKTUYECKUX PAOOT 10
NOJTY4YEHUIO U COOMPaHMIO Ia3000pa3HbIX BeUIECTB (BOJOpPOJAa M KHUCIOPOAA), IMPUTOTOBJIEHUIO PAaCTBOPOB C OMPEAEICHHON MaccoBOM
JI0JIeH paCTBOPEHHOI O BEIL[ECTBA, PEIICHUIO SKCIIEPUMEHTAIbHBIX 3a1a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCAMHEHUN;

— JIEMOHCTPUPOBATh BJIaJICHUE OCHOBAMHU XUMUYECKONW I'PaMOTHOCTH, BKJIIOUAIOLIE yMeHue Oe3omacHoro oOpalleHusl ¢ BELIECTBAMH,
UCMOJb3YEMBIMU B IMOBCEIHEBHON KHU3HU, a TAK)KE 3HAHUE MPABUJI MTOBEJECHUS B IIEJIIX COEpeKEHUS 3T0POBbS U OKPYKAIOIIEH Cpebl;

— y4acTBOBaTb B IPOEKTHO-MCCIIENOBATEIbCKON NEATENBHOCTH XMMHUYECKON U XUMHUKO-3KOJIOTHYECKOW HAIIPAaBJIEHHOCTH.

B 9 kmacce mnpeaMmeTHble pPeE3yJbTaThl H3YYEHHs Kypca BHEYPOUHOM JAEATENBHOCTH «3aHUMATENbHAs XUMHS» OTPaXkaroT
c(OPMUPOBAHHOCTb Y O0yUAIOLIMXCS YMEHH:

— pacKpblBaTb CMBICII OCHOBHBIX XHUMHUYECKMX IIOHATHUH: XUMHUYECKMH JJIEMEHT, aToOM, MOJEKyJa, HOH, KaTUOH, aHHUOH,
AJIEKTPOOTPULIATENBHOCTb, CTENEHb OKHUCIEHHS, XUMHUYECKas peakius, TemjaoBod 3¢P(eKT peaxkiuu, Mojib, MOJSIPHBIH 00bEM, pacTBOp;
AIIEKTPOJIUTHI, HEAJIEKTPOIUTHI, SJIEKTPOJUTUYECKAs AUCCOLUAIIMS, PEaKIMU HOHHOIO OOMeHa, TMIPOJM3 colel, oOpaTUMBble M HEoOpaTuMble
pEaKIMH, OKUCIUTEIbHO- BOCCTAHOBUTENIBHBIE ~ PEAaKIMM,  OKHCIUTENb, BOCCTAHOBUTENIb, OKHUCIEHHE M BOCCTAHOBJIEHUE, dJIEKTPOJIN3,
ajoTponus, aM(poTEepHOCTh, XMMHUUYECKasl CBSI3b (KOBaJEHTHAs, MOHHAsI, METaJUTNUecKas), MEXMOJIEKYJISIpHbIE B3aUMOJEHCTBUS (BOIOPOAHAS
CBs3b, cuibl BaH-mep-Baanbca), KOMIUIEKCHBIE — COEIUHEHUS,

KPUCTAJUIMYECKUE PEUIeTKH, KOPPO3US METaIOB, CIUIaBbl; CKOPOCTh XMMHMUECKOW peakIfH, KaTali3, XUMHYECKOe paBHOBECHE, 3JIEMEHTHI
XMMHMUYECKOI TEpMOIMHAMUKH KaK OJJHOW M3 TEOPETHUECKUX OCHOB XMMUU; MpefebHo gonycrumas koHueHtpamus (I11K);

— WUIIOCTPUPOBATh  B3aUMOCBSI3b ~ OCHOBHBIX ~ XUMUYECKUX  IMOHATUN U NPUMEHSTH 3TU MOHSITHUS IPH OMMCAHUH BEILIECTB U UX
MpeBpalICHUI;

— HCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJIsi COCTAaBIEHUs (pOPMYJI BEIIECTB U YpaBHEHUI XMMHUECKUX PEaKIIHii;

— ONpENeNATh BAJEHTHOCTh M CTENEHb OKHMCICHUS XMUMHUYECKUX BJIEMEHTOB B COEAMHEHUAX Pa3JUYHOIO COCTaBa, PUHAIECKHOCTD
BEIIECTB K OIPEACICHHOMY KJIACCy COCIMHEHUU Mo (opMmynam, BUIbI XUMHUUYECKOW CBS3M (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas) B

HEOPraHWYECKUX COCTUHEHMSIX, 3aps]] MOHA [T0 XUMUYECKOM GopMmyIie, XapaKTep cpe/ibl B BOJHBIX paCTBOPAaX HEOPraHMUECKUX COSTUHEHHH, THIT



KpHCT&J’IJ’IH‘-IGCKOfI PEHICTKH KOHKPETHOI'O BEIICCTBA,

— packpeiBaTb  cMblcn  Ilepuommueckoro  3akona  J[.M. MenaeneeBa 1 1€EMOHCTPUPOBATh €r0 NIOHUMAHUE: OMMUCHIBATH U
Xapaktepu3oBaTh TaOiumuHyto Qopmy Ilepruoguueckoil CHUCTEMBI XHMHUYECKUX JJIEMEHTOB; OOBSACHSITH CBSI3b IIOJOKEHHUS DJJIEMEHTA B
[Tepronnueckoil cucteme ¢ pacrpeneseHueM 3JIEKTPOHOB 0 SHEPreTHUYEeCKUM YPOBHSM, OJYPOBHSIM U OpOUTANISIM aTOMOB IIEPBBIX YEThIPEX
NIEPUOJIOB; BBIACIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB JIEMEHTOB U UX COCAMHEHUHN (KUCIOTHO-OCHOBHBIX M OKHUCIMTEIbHO-

BOCCTAHOBUTEIBHBIX CBOMCTB OKCHUJO0B U I‘I/IIIpOKCI/I,Z[OB) B IIpeAciiax MaJIbIX IICPHUOJ0B U INIaBHBIX ITOATPYIIIL C YYCTOM CTPOCHUSA UX aTOMOB;

— PAaCKpbIBATb CMBICII TCOPUHU SHCKTPOHHTI/I‘IGCKOI}'I Jucconuanum, 3aKOoHa I'ecca u ero CHCHCTBHﬁ, 3aKOHa I[eﬁCTByIOIHHX Macc,
33KOHOM€pHOCTeI\/'I HU3MCHCHUA CKOPOCTH XUMHUYECKON pCaKknunn, HalpaBJICHUA CMCIICHUA XUMHUYCCKOIO pPAaBHOBCCHUSA B 3aBUCUMOCTHU OT

pa3nuyHbIX (AaKTOPOB;

— KJIAcCU(UIUPOBATh XWMUYECKHE DSJIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA, XUMHUYECKHME peakuuu (10 YHCIy U  COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3((}EKTy, IO arperaTHOMY COCTOSIHUIO PEareHTOB, 110 U3MEHEHHUIO CTEIICHEH OKHCIICHUS
XUMHYECKUX 3JIEMEHTOB, IO 00PAaTUMOCTH, 110 YYACTUIO KaTaJlu3aTopa);

— XapaKTepH30BaTh (OMUCHIBATH) OOMIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KJIACCOB HEOPraHUYECKHX COCIMHEHHH,
MOATBEPKAasi 3TO ONMKMCAHUE TPUMEPAMU MOJIEKYJIIPHBIX K HOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUi;

— COCTAaBJISITh YPABHEHHUS: DJEKTPOIUTHUECKON TUCCOMALIMU KUCIIOT, IIEJIOYEN U COJIEH; TOJIHBIE U COKPALEHHbBIE YPABHEHUS PEaKIUi
MOHHOT'0 0OMEHa; peaKklnii, MOITBEPKAAIOIIUX CYIIECTBOBAHNE I'E€HETUYECKOM CBS3H MEX]Y BEUIECTBAMU Pa3IUYHBIX KJIACCOB;

— PAcCKphIBaTh CYIIHOCTb IIPOLIECCOB TMAPOJM3A COJEH IMOCPEACTBOM COCTABJIEHHUS KPATKUX HMOHHBIX U MOJIEKYJSIPHBIX yYpaBHEHUMU
peaKIuid, CyIIHOCTh OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIIMI MOCPEACTBOM COCTABIICHUS SJIEKTPOHHOT0 OajaHca dTHX PEaKInii;

— HIPEACKA3bIBATb XapaKTCP CPCAbl B BOAHBIX PACTBOPAX coneﬁ;

— XapaKTepu30BaTh (OMUCHIBATH) (PU3MUECKHE U XMMHUYECKHUE CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOJ, 030H, IpaduT, aamas, KpEMHUH,
aszot, gocdop, cepa, XJIOp, HATPUMA, KUK, MarHWi, KaJIbLIMKA, aJFOMAHHM, JKElIe30, Meb, IMHK, CEpeOpPO) U 00Pa30BaHHBIX MMHU CIOXKHBIX
BEIIECTB, B TOM YHCJI€ UX BOAHBIX PacTBOPOB (aMMHAK, XJIOPOBOJAOPO, cepoBoaopoa, okcuasl yraepoaa(ll, IV), kpemuans(I1V), azora(l, II, 111,
IV, V), docdhopa(lll, V), cepsi(IV, VI), cepaucras, cepHas, azotHas, ¢pochopHas, yrojbHas, KpeMHHUEBAs KHCIOThI, OKCHIbI U THIPOKCH JIbI

MetaioB [A—IlA-rpynn, amomunus, menu(ll), nunka, xeneza(ll u I1I);



— TOSCHSTH COCTaB, OT/EIbHBIE CITOCOOBI MOTYYEHHS U CBOMCTBA CJIIOKHBIX BEHIECTB (KUCIOPOACOAEPKAIINE KUCIOTHI XJI0pa, a30TUCTas,
OOpHas, YKCYCHasi KUCJIOThI M MX coyid, TasioreHuasl kKpeMHuusi(1V) u docdopa(lll u V), nepmManranar xamus);

— OIKMCHIBATh POJIb BAXXKHEHIIMX M3y4yaeMbIX BEUIECTB B MPUPOJHBIX MPOIECCaX, UX BIUSHHE HA KUBbIE OPraHU3Mbl, IPUMEHEHUE B
Pa3IMYHBIX OTPACISIX HSKOHOMHUKH, HWCIOIB30BAaHUE JJIsI CO3[aHUS COBPEMEHHBIX MAaTEpPHAaJiOB W TEXHOJIOTU;, TPOBOIUTH PEaKIINH,
MOATBEPKAAIOIINE KAaUECTBEHHBIM COCTaB pa3JIMYHBIX BELIECTB, PACIIO3HABATH OMBITHBIM IYTEM COJEP)KAIIMECS B BOAHBIX PACTBOpPAX HOHBI:
XJIopuA-, OpoMua-, Hoaua-, cynbdar-, hocdar-, kapOoHAT-, CHIMKAT-, CYIbPUT-, CYyIbPUA-, HUTPAT- U HUTPHUT-UOHBI, TUAPOKCHUI-UOHBI,
KaTHOHBI AMMOHHSI, MarHUsI, KaJIbIIMsI, AIFOMHHMS, jkene3a(2+) u xeneza(3+), meau(2+), MuHKa;

— OOBSACHATH U MPOTHO3UPOBATH CBOICTBA BAKHEHIINX M3y4a€MBIX BEIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOEHHS, NPUMEHEHH e
BEIIECTB B 3aBUCHMOCTH OT UX CBOMCTB, BO3MOKHOCTh MPOTEKAHUS XUMUYECKHX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUAX HA  OCHOBE
PAaCCMOTPEHHBIX JJIEMEHTOB XHMHUYECKOM KWHETHKHU M TEPMOJUHAMUKH,

— BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacchl BEILECTB, MACCOBYIO JIOJII0 XHUMUYECKOr0O 3JIEMEHTa o (opmyre
COCIMHEHMS, MaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, MOJBHYIO JIOJII0O XMMHUYECKOTO 3JEMEHTa B COCAMHEHUHU, MOJSIPHYIO KOHIIEHTPAIHIO
BEIIECTBA B PACTBOPE, HAXOAUTH MPOCTEHINYIO (hOPMYITy BEIIECTBA MO MACCOBBIM HIIM MOJBHBIM JIOJSIM JJIEMEHTOB, TIPOBOJIUTH PACUETHI 11O
YpaBHEHHSIM XHMHUUYECKHX PEaKIUi C Y4EeTOM HEAOCTaTKa OJHOr0 M3 PEareHTOB, MPAKTHYECKOTO BBIXOJA MPOAYKTA, 3HAUEHUS TEIUIOBOTO
s deKTa peakiu, onpeaesiTh COCTaB CMeCei;

— peuiaTh pacyeTHBIC 33/1a4U 110 U3y4aeMbIM TEMaM Kypca XUMHUH PA3JIMYHBIX TUIIOB U YPOBHS CI0XKHOCTH, B TOM YHCII€ OJTMMIHATHBIE,

BbIOMpast aJeKBaTHYIO (PU3NYECKYIO MOJI€JIb, C UCIIOIb30BAHUEM 3aKOHOB U ()OPMYJI, CBS3BIBAIOIIUX (PU3NUECKHE BEINUNHBDI;

— cobmonate  mpaBuwia  Oe3omacHOM — paboTel B 1a00OpaTOpUU MPHU KCIOIb30BAHUH XUMUYECKOM OCYABI U 000py10BaHUS,
a Tak)Ke MpaBuiia OOpalIeHus ¢ BEIIeCTBAMHU B COOTBETCTBUM C MHCTPYKIIUSMH BBITIOJTHEHUS Ta0OPAaTOPHBIX OIMBITOB M MPAKTUYECKUX PaboT 1Mo
MOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U yIIAEKUCIOTO ra3a) U PelIeHUI0 IKCIIEPUMEHTAbHBIX ~ 3aJa4 [0  TeMaMm
Kypca, NpEeICTaBIATh pe3yNbTaThl YKCIEPUMEHTa B ()OpMe BBIBOJOB, OKA3aTENbCTB, TpaUKOB, TaOIHIl U BBISBIATH IMIIHMPUUYECKUE
3aKOHOMEpPHOCTH;

— TPUMEHATh OCHOBHBIC OIEpAaIliU MBICIUTEIBLHOW JeATebHOCTH (aHalnu3, CHHTE3, CpaBHEHHE, O000OIIeHHE, CHUCTEeMaTH3aIlus,

BBISAIBJICHUC TIPUYUHHO- CJICACTBCHHBIX CBSI3CI>1) npru U3y4CHUU CBOMCTB BCIICCTB U XUMHUYCCKUX peaKuHﬁ, BJIaJICTh €CTCCTBCHHO -HAYYHBIMU



METOAaMHU I103HaHuA (HaOIroAeHre, U3MEPEHHE, MOJIEIUPOBAHUE, SKCIIEPUMEHT (PeasibHbI U MBICICHHBIH);

— TMPHUMEHATH IpaBuiia 6€30MaCHOr0 0OpaIIeHUs C BEIIeCTBAMHU, UCIOJIb3yEMbIMU B TIOBCEHEBHON KU3HU, [TPaBUIIa TOBEICHUS B LIEJIAX
cOepexeHUs 310pOBbs M OKpY’Karollell TpUpOJIHON cpesibl, MTOHUMAaTh Bpej (OMAacHOCTb) BO3JEHCTBUS HAa KUBbIE OPraHU3MBbI OIPEIEICHHBIX
BEIIECTB, MMOSCHATH HA IPUMeEpax CrocoObl YMEHbIICHHS U MPEIOTBPALEHUS X BPEIHOT0 BO3ACHCTBHS, 3HAUEHUE KUPOB, OEJIKOB, YIIIEBO/IOB
JUI OpraHu3Ma 4eIoBeKa;

— HCIOJIb30BaTh MOIY4YEHHbIE IPEICTaBICHUs O cepax NpoPecCHOHATBHON NEsITENbHOCTH, CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMU
TEXHOJIOTHSIMU, KaK OCHOBY ISl MPO(ECCHOHAIBHON OpUMEHTAlMU U JUId OCO3HAHHOIO BBIOOpa XMMHUHM KaK IPOQHIBHOIO MpeiMera HpH
IIPOIOJDKEHUHU 00yUY€EHUS Ha YPOBHE CPEHEro o01Iero oopa3oBaHus;

— Y4aCTBOBAaTh B HpOCKTHO-HCCHCﬂOBaTeHBCKOﬁ JACATCIIBHOCTH XAMHAYECKON M XHUMHKO-3KOJIOTrHICCKOM HaImpaBJICHHOCTHU.



8 KJIACC

TEMATHUYECKOE IINTAHUPOBAHUE

HanmenoBanue pasienoB u

HEMOJICKYJISIPHOTO CTPOCHUSI.

Xummdeckast popmyna. OTHOCUTENbHAS

aTomHas Macca. OTHOCHTE IbHAS

MOJIEKYJIsIpHast Macca. MaccoBast
XAMHUYECKOr0 JJIEMEHTA B

coeauHeHnn. KonmmaecTBo

BerecTBa. MoJsipHas Macca. PacueTsr

J0JIA

Ne /i1 (Tem Kypca BHEYpPOUHOI Konmnuaectso IIporpaMMHOe conepkaHue dopma paboThl/XapaKTepUCTHKA AESTEIbHOCTH
nesTeIbHOCTH JacoB 00yUaIOIUXCS
Paznen 1. IleppoHayanbHble XUMAYECKUE TOHATHS
11 Xumus — BayKHAas 00JIACTh 2 XuMUS — BaskHAas 00JIACTh €CTECTBO- 3HAHUS |BBIMOTHEHNE TBOPUECKUX 3a]JaHUH, PACKPBIBAIOIINX POJIh
€CTECTBO3HAHUS W IPAKTHYECKOH JIESITEIbHOCTH YEJIOBeKa. [ XMMHH B IIPHPOJIE U )KU3HU YEJIOBEKa, €€ CBSI3b C APYTHMHU
Y TIPaKTHYECKOU [IpaBuna Ge3omacHOro oOpamieHus ¢ HayKaMu.
NesTeTbHOCTH YEIOBEeKa BeLIeCTBAaMU U 1a00paTOpHBbIM [IpoBeneHre SKCIEpUMEHTA:
000pyJOBaHHEM. 3yuenue " OIMCaHNe ¢bu3muecKux
UncThle BelecTBa U CMECH CBOWCTB 00pa3I0B HEOPraHMYECKIX BEIECTB.
[MpaBuna paboThl B nabopaTopud U
MIPUEMBI 00pAIeHus C TA00PaTOPHBIM
000pyIOBaHUEM.
Pasnenenne cmeceit
12 BemecTBa u xuMu4yeckue 5 ATOMBI, MOJIEKYJIbI, XAMHUUYECKHE 3JIEMECHTHI. |BbIsIBIICHUE pa3iuuuii MEXIy (QU3MUECKHMU U
peaxuuu BeriecTBa MONIEKYIIIPHOTO U XUMHYECKUMHU SBJICHHUSIMH.

PacrniozHaBanve GU3MUECKUX U XUMHUUYECKUX SBIICHUH.
OmnpeneseHue NpU3HAKOB XUMUYECKUX PEAKLIUH, YCIOBUH UX
[IPOTEKAHUS.

PaccranoBka K03(h(hUITMEHTOB B CXeMaX XUMHYECKIX
peaKIuii.

[IpoBenenre BeMKCIeHUH 110 GopMysIaM U ypaB-

HEHUSM XUMHUYECKUX PEeaKIui.




o (hopMysIaM XUMHUYECKHX COCTUTHEHUH.
MomsipHas Macca cMecy BelecTB. MolipHas
TOJI1 XUMUYECKOTO JIEMEHTA B COETUHEHHH.
XuMHUecKasi peakLys 1 ee MPU3HaKU.

Y CIIOBUS TPOTEKAHUSI XUMUYECKUX PEAKIIUN.
Tunbel xXumMuyeckux peakuuil. Pacuersl no
XUMHUYECKUM yYpaBHEHUSIM

[IpoBeieHNE 3KCIIEPUMEHTA!

Onvcanue GU3NIECKUX CBOWCTB 00Pa3IloB HEOPTa- HIYECKUX|
BEILECTB — METAJUIOB U HEMETAJLIOB.

Habmonenue Gu3nveckux U XUMHICCKUX SBIICHUH.
HaO:roieHre U onucaHie MpU3HaKOB MPOTCKAHUS
XMMHUYECKUX PEAKIIM pa3HbIX THIIOB.

Pemenne pacyeTHbBIX 3aja4 1o
YpaBHEHHSIM XUMHUYECKHX PEAKIMI Pa3IMIHOrO
YPOBHSI CJIO)KHOCTH, B TOM YHCJIE OJIMMITHATHBIX

hopmynam u

toro no paszueny
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Paznen 2. Baxnelinme npencTaBuTeIn

HCOPraHN4YCCKUX

BEIIIECTB

2.1 Bosayx. [loustue o rasax. 4 [IpeacraBnenus o razax. Bo3nyx. 3akon [IpoBeaeHME SKCTIEPUMEHTA:
Kucnopon. Oxcuapl ABorajipo. OTHOCUTENbHAS TNIOTHOCTH ra30B.[O3HaKOMIICEHUE ¢ 00pa3liaMy OKCUIOB M ONMCAHNE UX

OnpezeneHne OTHOCUTENEHON MOJIe- CBOICTB.
KYJISIPHOM Macchl ra3000pa3Horo BemecTBa ([lonydeHne, coOMpanue KUCiaopo/ia, U3yueHne ero CBONUCTB.
0 M3BECTHOH OTHOCHU- TENbHON IIOTHOCTH. |PellieHne pacueTHbIX 3a/1a4 10 yPaBHEHHUSIM XUMHYECKUX
OOBbeMHbBIC OTHOIICHHUS Ta30B MPH peakuuii ¥ TEPMOXUMHUYIECKIM YPaBHEHUSM PA3TUIHOTO
XUMUYECKUX PEAKIUSIX. YPOBHS CIIO)KHOCTH, B TOM YHCJIe OJTMMITHATHBIX
Kucnopox. O30H.
TemnnoBoii 3(hheKT XUMUIESCKON pPEeaKIIuu

2.2 Bonopox. 4 Bomopona. Csoiictea Bomopona. [lomydenue nllpoBeneHne skcriepuMenTa:

[loHsiTHE O KMCIOTaX U COJISIX

npuMeHeHne Bojgoposa. [lonstue o kuciaorax|
1 COJIIX

[lomyueHue u coOMpaHue BOIOPOIA.

B3anMoieiicTBUE KHCIIOT ¢ METaJIaMHU.

PerieHre pacyeTHBIX 3a/1a4 MO YPABHCHUSIM XUMHUYCCKUX
pEaKIIuii, B TOM YKCJIC TEPMO- XUMHUYCCKHM




2.3 Bona. Pacteopsr. [lonsitue 00

Bona. Boga xak pactBoputens. PacTBopbL.

[IpoBeieHNE 3KCIIEPUMEHTA!

OCHOBAHMSIX HacreiieHHble 1 HEHAChI- IIEHHBIE PACTBOPBL [ [pUTOTOBJIEHHE PACTBOPOB C OMPEACICHHON MacCOBOM A0J€i

PacTBOoprMOCTS BelecTB B Bojie. Crioco0bl  [pacTBOPEHHOT'O BEIIECTBA.
BbIPAKEHHs KOHLIEHTPALUU pacTBOPOB: Perienne 3amady ¢ MCHONB30BAaHUEM IOHATHN
MaccoBasi J10JIs1 pACTBOPEHHOIO BEIECTBA,  |«MAaccoBasi JOJIs1 BELIECTBA B PACTBOPEY; «MOJIIPHAS
MOJISIpHAS! KOHLICHTPALHSL. KOHIICHTPALHS, C UCIIOJIb30BAHMEM KPHUBBIX PACTBOPUMOCTH
XVMI4YEeCKHE CBOMCTBA BOMBI.
[Tousitrie 00 ocHOBaHMsIX. HAMKATOPHI

2.4 OCHOBHBIE KJIACCHI 6 Krnaccugukanust HeOpraHM4ecKux CocrtaBnenue GpopMyn OKCHIOB, KUCIIOT, OCHOBAHHH, COJICH U X

HCOPIraHUYICCKUX COG,Z[I/IHGHI/Iﬁ

COCTMHEHUH.

Oxcunsl. ['mapokcuapl. Kucmotsr.
OcHOBaHHSI PaCTBOPUMBIE (LLEJIOYH) U
HepacTBOpUMbIe. AM(DOTEpHbIE OKCHIBI U
runpokcunbl. Conu. Prsndeckue u oomme
XUMHAYECKHE CBONCTBA TIEPEUUCICHHBIX
KJIaCCOB HEOPTaHMYECKUX COSANHEHMUM, NX
o01IHe croco0bl MOMY4YeHHSs, TPUMEHEHHE.
["eHeTnUecKast CBSI3b MKy KIIacCaMu
HEOPraHMYECKUX COCTMHEHUI

Ha3BaHMUI 110 MEXTyHAPOIHOW HOMEHKIIAType.

CocTaBieHHE MOJEKYJSIPHBIX YPAaBHEHUN pPEeaKLnH,

WJUTIOCTPUPYIOLIMX XUMUIECKHE CBOMCTBA M CITOCOOBI TIOTYUSHHUS

BEIIIECTB U3YUEHHBIX KJIACCOB/TPYIIII, @ TAKXKE MTOATBEP KIAIOIINX

FEHETHYECKYIO CBSI3b MEKAY HUMH.

[IpoBeieHre 3KCIIEpUMEHTA!

OnpeneneHne pacTBOPOB

[TOMOIIBIO0 UHIUKAaTOPOB.

B3anmoaeiicTBUe KUCIOT C METaIaMU, PeaKLMi HEUTpanu3aluu.

Peakius HeHTpam3anuu.

B3anmoneiicTBue pactBopa

oxcugoM menu(1l).

[lonyueHre HepaCTBOPUMBIX OCHOBAaHUM U U3YyUYEHHUE X CBOWCTB.

BrITecHEHNE OTHOTO MeTallIa JPYTHM U3 pacTBOpa

COJIN.

B3anmoselicTBHE THIPOKCHIA IMHKA C paCTBOPAaMH KHCIIOT U

[CJIOYEH.

Pemenne 9KCIIEPUMEHTANBHBIX  3aJad 110 TeEMe

«OCHOBHBIE KJIaCCHl HEOPraHUUECKUX COeTMHEeHMID». PerieHre
pacyeTHBIX 3a1a4 1o YPaBHEHUSM XUMHUYECKHUX

peakuuii pa3HbIX THUIIOB U ypPOBHEH

CIIOXKHOCTH, B TOM 9HCJIE OJMMITAAJHBIX

KHCIOT U mieJIoueH ¢

CEpPHOU KHCIIOTHI C

Htoro no pazneny

18




Paznen 3. [lepuoauueckuii 3akod u [lepuoanueckas cucrema xumudeckux snemenro .M. Menneneesa.
Ctpoenne aToMOB. XUMHUYECKas CBs3b. OKUCIUTEIHHO-BOCCTAHOBUTEIIHHBIE PEAKITHH

3.1 ITeproanueckuii 3aKOH U 4 Ileproanyeckuii 3aKOH XUMHYECKHX MozenupoBaHHu€e CTPOCHHUE aTOMa, SHEPreTUYECKUX YPOBHEHN U
Ileproguueckas cuctema menToB JI.1. MeHzneneeBa 1 cTpoeHUE aToOMa.[[TOypPOBHEN TP MTOMOIIH PUCYHKOB, 3I€KTPOHHBIX
XUMUYECKHUX JIEMEHTOB "TaB aTOMHBIX SIIED. KOH(UTypanmii ¥ SIEKTPOHHO- TpaguuecKux GopMyII.

JI.. Menneneena. CTpoeHue CTpoeHUe AIIEKTPOHHBIX 000JI04eK aTOMOB  |OO0BsCHEHHE OOITNX 3aKOHOMEPHOCTEH B U3MEHEHUM CBOWCTB
aToMa nepBbiX 20 XMMUYECKUX HIIEMEHTOB XUMUYECKUX IIEMEHTOB.
[lepronnyecKoi CUCTEMbI XUMUYECKUX [IporHo3upoBaHUE U XapaKTEPUCTUKA CBOMCTB XUMHUYECKHUX
snemenToB J[.1. Menneneesa. JIEMEHTOB M WX COEIWHEHWH HAa OCHOBAHHMHU 3aKOHOMEPHOCTEU
3aKOHOMEPHOCTH M3MEHEHUS CBOICTB [leproguUecKoi CHCTEMBI XUMHUYECKHUX DJIEMEHTOB.
ATOMOB paJuyca aTOMOB XUMHUUYECKUX [IpoBeneHue FKCIIEpUMEHTA:
PIIEMEHTOB, METAINIMYECKUX U HEMETAI- O3HakomieHHE C oO0paslaMyd METajUIOB U HEMETAILIOB.
JIMYECKUX CBOWCTB IO TpyIIaMm U VI auBuyallbHbIE UM IPYIIIOBBIE IIPOEKTHI 10 TEME
MEPHOIAM. «Ilepuonuuecknii 3akoH u [leproanyeckas cucreMa XUMHYECKUX
M3menenue KHUCJIOTHO-OCHOBHBIX hnementoB J.M. Menneneesa. CTpoeHue aromay»
CBOMCTB COETMHEHN XUMHYECKIX
SJIEMEHTOB B ITEpHOAaX U rpymnmnax.
XapaKTepUCTHKAa XUMHUECKOTr0 3jle- MEHTa
o ero nosoxkeHuto B [lepuonuueckoit
cucteme JI.1. Menpeneena
XUMHYECKasi CBS3b. 3) XuMHueckas cBsi3b, €€ Buabl. Mexann3mbl  [MoaenpoBaHue CTPOSHHUS MOJIEKYJI PU IOMOILH PHUCYHKOB,
3.2 OKHCIMTETBHO- 00pa3oBaHMsI KOBAJICHTHOW ¥ MOHHOMW CBSI3U. |MOJEJel, 3JIEKTPOHHBIX ¥ CTPYKTYPHBIX GOpMYIL.
BOCCTaHOBUTEJIBHBIE PEAKIIHH JJNEKTPOHHBIE U CTPYKTYPHBIE (POpMYIIBI PaccranoBka KO(Q(UIIMEHTOB B CXEMaxX OKUCIUTEIBHO-
BelecTB. KaTuOHBI 1 aHHOHBI. BOCCTaHOBUTEILHBIX PEaKIMii METOIOM DIIEKTPOHHOIO OajaHca.
Kpucrammueckue u amopdHsle BemiectBa.  |[[poBeeHne sKcrieprMenTa:
'TUIBI KPUCTATUTMYECKUX PEIIETOK. OMnBITH, WILTIOCTPUPYIOLINE OKHACIUTENFHO- BOCCTAHOBUTEIILHBIE
OKuCIMTENbHO-BOCCTAHOBUTEIIbHbIE PEAKLIUH [PEAKLIMN.
Permenne pacueTHbIX 3a1ad 1m0 (opMysaM U ypaBHEHHUSIM
XUMUYECKUX peaKLuil pa3HbIX TUIIOB
11 yPOBHEW CJIOKHOCTH, B TOM YHCJIE OJMMIINAIHBIX

Hroro mo pazaeny 9

OBILEE KOJIMYECTBO

YACOB 110 IIPOTPAMME




9 KNIACC

HanmenoBanue pasnieioB U TeM

Ne i/m [Kypca BHEYPOUHOM Kommaectso TIporpaMMHOE conepkaHue dopma pabOThI/XapaKTEPUCTHKA JICSITEIEHOCTH
NesATeIbHOCTH JacoB 00yJaromuxcs
Paznen 1. BemecTBo 1 XuMudeckas peakius
11 [loBTOpEHME 3 [loBTOpeHue U yrayOlieHne 3HaHU I Pemenne KaueCTBEHHBIX U pacyeTHBIX
1 yriyOJjeHue 3HaHUH o OCHOBHBIX paszesnoB Kypca 3aj1a4
BEILECTBE XUMHUHU [0 YPaBHEHUSIM XUMUYECKUX peakuuil. IHauBuayanbHble
38 KJ1acca. [Iepuonnueckuii WM  TPYNIIOBBIE npoekTsl: [lepronnueckuii
3akoH u llepuognueckas 3akoH /.M. MenneneeBa u pa3BUTHE COBPEMEHHON (PU3HKH U
cuctemMa XUMH- YECKUX XUMUU
snemenToB J[.M. Menneneesa. CtpoeHue
BEILIECTBA.
XuMHYECKas CBA3b.
MexXMONeKyIsTHbIE B3aUMOJIEI- CTBHUSL
THumbl  KPUCTAJUIMUECKUX PEIIETOK.
OcHOBHBIE KJIACChl HEOPraHUYECKUX
COCTMHEHUH
1.2 OCHOBHBIE 3aKOHOMEPHOCTH 5 JJIeMEHThl XUMHIECKOH TepMoInHa- MUKH. [OOBSCHEHUE U MPOTHO3UPOBAHUE 3aBUCUMOCTH CKOPOCTH

MMPOTEKAaHUS XUMHUYECKUX
peaxuuit

3axoH 'ecca.

CxopocTh XuMHu4eckor peakunu. MaxkTopsl,
BIIUSIOIINE HA CKOPOCTh XUMUYECKON
[peaKIuy.

IToHsATHE O XMMUYECKOM PaBHOBECHUH,
npunHuun Jle [aTense.
OKHUCIUTENbHO-BOCCTaHOBUTENILHBIE
[peakumu

XUMHUYECKOH PEAKIINHU OT PA3INIHBIX (PaKTOPOB.
[TporHo3upoBaHNE BOSMOXKHOCTH HPOTEKAHUST XUMHYECKUX
[PEaKLMii B pa3IMUHBIX YCIOBUSX.

CocraBlieHHE YpaBHEHUIT OKHCIIUTEIBHO-BOCCTa-
HOBHUTEJIbHBIX PEaKIUii C HCIIOJIb30BAHHEM METO/A
AIIEKTPOHHOTrO OanaHca.

[IpoBeieHIE IKCIIEPUMEHTA:

V3y4yeHue 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH PEaKIMU OT
[Pa3INIHBIX (PAKTOPOB.




Permenne IKCHEPUMEHTAIBHBIX ~ 3aJad 110 Teme
«OKHCINUTENBHO-BOCCTAHOBUTENBHBIE peakunny. Pemenne
pacueTHbBIX 3aJad  pa3lM4yHOIO YPOBHS
CJIO’HOCTH, B TOM YHCJIE OJTMMITHAJHBIX, TTO TEME
«OCHOBHBIE ~ 3aKOHOMEPHOCTH MIPOTEKaHUs
XUMU-
YECKUX PEAKIIUID»

1.3 DIEKTPONUTHIECKAs 3 DIEKTPOIUTHIECKAs! ICCOI[UAIIHSL. CocTaBieHHe YpaBHEHUH IMCCOLMAIUHN KUCIIOT, IIeIoYel U
HCCoLMaIys. IXMUYECKUE PEaKIUK B paCTBOPAX. COJIEH, TIOHBIX ¥ COKPAIIIEHHBIX NOHHBIX ypaBHEHUA
XUMHUYECKHE peakiiy B CuibHbIC U clialble 2NeKTpoIuThl. CTENeHb [Peakiii HOHHOTO0 00OMEHa, KPaTKUX MOHHBIX YpaBHEHHN
pacTBopax MUCCOLMAIMY, KOHCTAHTA TUCCOLMALIH. [peaKInii TUAPOITN3a COTCH.

NonHoe npousseneHue Boasl. Bonopoaueiii [[IpoBeneHne sKcriepruMeHTa:

[MOKa3aTeb. Peakiiuy HOHHOI0 OOMEHa.

Peakuny monHoro ooMeHa. ['uaponus conei [PacriosHaBaHre pacTBOPOB COJIeH ¢ ITOMOIIBIO
WHIUKATOPA.
PacniosHaBaHne HEOPraHUYECCKUX BEIIECTB C
MTOMOIIBI0 KAYeCTBEHHBIX PEaKIil Ha MOHBI.
Pemenne sxcnepuMeHTaNBHBIX 3334 110 TEME.
Pemenre ka4ecTBEHHBIX M PACUYETHBIX 33/1a9 Pa3IMIHbIX
TUIIOB U YPOBHEMN CIOXHOCTH, B TOM YHCJIE
OJIMMITHAAHBIX, IIO TEMC
«ONEKTPOJUTHYECKAST TUCCOIHAINS. XUMHUIECKIE
[peakli B pacTBOpax»

Wroro mmo pazaeiry 11

Pasnen 2. Hemerasuibsl M UX COeTUHEHHS

2.1 OO01mas XxapakTepucTuKa 2 OO01mas xapakTeprucTUKa HEMETAIIIOB. [poBenenue SKCIIEpUMEHTA:

XUMHYECKHUX d1eMeHToB VIIA-
rpynisbl. ['anoreHst

["anorensl. Xj0p U €ro BayKHEUIITHE
COETMHEHUS

O3HaKoOMIICHHE C 00pa3IiaM¥ MPUPOJTHBIX XJIOPUIOB
(TaTOreHuI0B ).
MN3yueHre CBONCTB COJISTHOM KUCTOTHIL.




KauecTBeHHBIE peakiy Ha XJIOPUA-, OPOMUI- U HOIHI-
VIOHBL

[Tomy4ueHue COMTHON KUCHOTHI, U3YYEHUE €€ CBOWCTB.
Pemenne ka4eCTBEHHBIX M pacUETHBIX 3a/1a4 BEICOKOTO
YPOBHSI CIIO)KHOCTH M OJIMMITHATHBIX

o teme «I anorensn

2.2 OO1mas xapakTepucTuKa OO01as XxapakTeprCcTHKA XUMHIECKIX [poBenenue SKCIIEpUMEHTA:
XUMUYECKUX 31eMeHTOB VIA- pbemenToB VIA-rpymnmel. Cepa u ee W3yueHre XUMUYECKIX CBOMCTB Pa30aBIEHHON CepHON
CpYIIIBL. BayKHEHNIIINE COeIUHEHUS KHUCJIOTHI.
Cepa u ee coeIMHEHUS [IpoBeneHre KaueCTBEHHBIX peakuii Ha CyIb(pua-, cynbhuT-
W CyIb(aT-nOHEI.
Perenne kauecTBEHHBIX U PaCYETHBIX 3a]a4 pa3InYHbIX
TUIIOB U YPOBHEH CIIOKHOCTH, B TOM YHCJIE OJIMMITHAIHBIX,
o teme «Cepa U ee COeAUHEHU D).
WuanBuayansHble UK TPYIIIOBBIE IPOEKTHI MO TEMe
«Cepa 1 ee COeTMHEHUS»
2.3 OO11as xapakTepucTuKa OO01as xapakTepucTuKa neMeHToB [[IpoBeaeHME SKCIIEpUMEHTA:
XUMHYECKUX 3JIEMEHTOB VA- VA-rpymrbl. M3yueHrne XUMUYECKUX CBOMCTB COJIE aMMOHMUSL.

TPYIIIIBL.
Azot, hochop 1 UX COeAMHEHUS

IA30T ¥ €ro BaKHeHIIe coeJUHEHUSL.
Docdop u ero coeMHEHHUS

KavecTBeHHas peakiysi HAa MOH aMMOHHUS U (pocat- HOH.
[TonyueHue amMmmuaka ¥ U3y4€HHUE €r0 CBOMCTB.
MN3yueHue CBOMCTB a30THOM KHUCIIOTHI.

Pemenne ka4eCTBEHHBIX M paCUETHBIX 3a/1a4 BEICOKOTO
[YPOBHSI CJIO)KHOCTH U OJIMMITHAIHBIX 110 TEME «A30T €ro
COETMHEHUSD.

WHanBuayalbHbIE UM FPYTIIIOBbIE IPOEKTHI [10 TEME
«A30T, hocop 1 NX coeTMHEHU D)




2.4

OO01mas xapakTeprucTHKa
XUMHYECKUX 3JeMeHTOB [VA-
CPYTIIIBL.

'Yrnepoa u KpeMHHM, UX
COCIIMHEHHUSL.

bop

OO01mas xapakTepucTuKa 3JIEMEHTOB
IVA-rpynmsL

Yriepon U €ero Ba)KHEUILIME
COEJMHEHMUSL.

Kpemuanit U ero Ba)kKHEHIIME
COCIUHECHUS

IIpoBeneHNE IKCIEPUMEHTA:

AZICOpOIIMSI PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAH- HBIM
YIIIEM.

[Nosryuenue, cobupanue, paco3HaBaHUE U U3y4E€HHE CBOUCTB
YTIIEKHCIIOTO ra3a.

B3anMHbIe TpeBpalneHust KapOOHATOB M THIPO- KapOOHATOB.
KauecTBeHHbBIE peakMy Ha KapOOHAT- ¥ CHIIMKAT- HOHBL
[lomyuenue okcuaa yriepona(IV) u nusydenue ero cBOMcCTB.
PerieHne 3KcliepUMEHTANbHBIX 3a7ad [0 TeMe
«Baxneime HeMeTaulbl ¥ KX COSITUHEHUSD).

PerieHrie KaueCTBEHHbIX U PACUYETHBIX 3aJa4 pa3In4HbIX
TUIIOB ¥ YPOBHEH CIIOKHOCTH, B TOM YHCJIE€ OJUMITHATHBIX, 110
TeME «YTIIEpOJ U KPEMHHUN U UX

COCTMHEHISD)
HToro mo pazzaeny 10
Paznen 3. Meramibl U X COETUHEHUS
3.1 OO01Me CBOMCTBA METAJUIOB 2 OO0111ast XapaKTEPUCTHKA XUMHUIECKHIX [IpoBeneHre SKCIIEPUMEHTA:

PIIEMEHTOB — METAJUIOB HA OCHOBAaHUH UX
nonoxeHus B [lepuonuueckoil cucreme
xuMuyeckux aneMmenToB .M. Menaeneesa u
CTPOEHHS aTOMOB.

Mertasisl [A- u [IA-rpynn. AmoMuHUR.
Mertamsl b-rpynn. Meas u cepe6po.

B3anmoeiicTBuE METAIIOB C BOJOM, C PACTBOpaMH COJIEH U
KHCJIOT.

Perenne kad4ecTBEHHBIX M PACYETHBIX 33724 PA3THYHBIX
THUIIOB U ypOBHeI\/'I CJIO’)KHOCTH, B TOM YHUCJIC OJIMMIINAaHBIX, I1O
Teme «OO01me CBOMCTBA METAILIOBY.

VH1MBHTyaJIbHBIE WIIA TPYIIIOBBIE ITPOEKTHI 110 TEME

«CBoliCTBa METAJUIOB U UX IIPUMEHEHUE»

[unk. XKenezo. Koppo3us merasmios.
CriiaBbl METaILIOB.

Oobuwe crocoObl MOMyYeHUS METAILIOB.
DIEKTPOIHU3




3.2 Baxxueiime MeTaIbI U UX 5 Mertanns! A-rpynn. lllenounsie Mmeramisl 1 [IpoBeneHne skcepuMeHTa

COCIMHEHNS WX BAKHEHIINE COCUHEHUS. OKxpalIMBaHue MJIaMEHH COJSIMHU METaJLJIOB.
[[{enoyHO3eMebHBIE METAJIBI, MAarHUI U UX (B3aumoselicTBre THPOKCUIOB HATPHUS U KAJIBITUS C OKCUIOM
BAKHEHUIIIE COSTMHEHUS. yraepoaa(lV) u kucnoramu.
IATIOMUHHHN U €T0 BaKHENINe coe- nuHeHus. McciaeqoBanre CBOICTB KapOOHATOB "
Merannsl b-rpynn. Mens u cepedpo u ux TUIIPO- KapOOHATOB KaJbLIHS, KECTKOU BOJIBI.
Ba)KHEWIIME coequHenus. Llunk u ero VccnenoBanue aM(pOTEpHBIX CBOMCTB THAPOKCHIOB
BaKHEWIME coennHeHus. XKenes3o u ero AJIOMUHUS U LIUHKA.
BOKHEWIIINE COETHHEHUS N3yuenne MIPOLIECCOB MOJTy4EHUS

THIPOKCHUJIOB JKeJe3a, UX XUMHYECKHX CBOWCTB.
JKecTkocTh BOIBI M METOIBI €€ YCTPAHEHHS.
KauecTBeHHbIE peaKIMK Ha MOHBI MAarHUs, KaJIbIIHs,
ATIOMUHUSL, [IUHKA, jxene3a(2+), xkeneza(3+), meau(2+),
cepebpa(+1).

Pemrenne sKCIIepMMEHTANBHBIX 3a7ad 10 TeMe
«BaxHeime MeTasuIbl U MX COSAHHCHUS.

Pemienne Ka4eCTBEHHBIX U PACUETHBIX 3a/1a4 Pa3INIHbIX
THUITOB U YPOBHEH CJII0OKHOCTH, B TOM YHCJIE OJTMMITHAIHBIX,
Mo TeMe «MeTaJuIbl ¥ BX COIUHEHHS.

VHMBH TyalIbHBIC WITH TPYIIIOBBIC TPOSKTHI 110 TEME
«Baxxaelmme MeTaJIbl U UX COEIMHEHUS

Wroro o pazaery 7




Paznen 4. XumMus u okpy>Karomias cpenia

4.1 BermectBa u MaTepuanbl B )KU3HU |2 Baxneiinme BelecTsa U Marepuasbl, [IpoBeneHue SKCIEpUMEHTA:
eJIOBEKA. 001aCTH UX IPUMEHEHHUSL. OnpeneseHue KUCIOTHOCTU NPUPOIHBIX BOJ.
OCHOBBI SKOJIOTUYECKOM HoBble MaTepuasbl U TEXHOJIOTHU. MopenupoBaHue mporecca 00pa30BaHUsl KUCIOTHOTO JOXK/IA,
rPaMOTHOCTH [IpUHIUIIBI «3€IEHON XUMUI. M3ydeHHE ero BO3ACHUCTBUS Ha MaTepHaIbl.
XUMHUS U 310POBLE. DKOIOrHYECKHUE I/IHJII/IBI/I)IyaHBHLIe WJIW T'PYHIIOBBIC IIPOCKTHI 11O TEME
MpoOJIeMbl, CBSI3aHHBIE C COCTMHEHUSIMU «BemecTBa 1 Marepuabsl B XKH3HH 4eJI0BeKa. OCHOBBI
yIJIepoaa, a3ora, Cepbl, TSKEIbIX HKOJIOTMYECKOHN I'PaMOTHOCTH
METaJIoB
Wroro mo pazaeiry 2

Pasznen 5. O0001meHEe 3HAHU I

5.1 [ToBTOpeHue u 00oOIIeHUE 4 [ToBTOpeHHE 1 000OIICHUE 3HAHU, [poBenenue SKCIIEpUMEHTA:
3HAaHHUH OCHOBHBIX Pa3JICiIOB MOTYYSHHBIX MTPH U3YYCHUH KypCOB XUMHUH  [PellieHre 3KCIePHMEHTANBHBIX 33/1ad 110 TeMe
KYpPCOB XHMHU 8—9 KJ1accoB 8-9 knaccos «MeTael, HEeMeTaJUTbl ¥ UX COSTHHEHUSD).

Penrenne xaueCTBEHHBIX U PpacyYCTHLIX 3a4a4 pa3IMYHbIX
TUIIOB 1 ypOBHeﬁ CJIOXKHOCTH, B TOM YHUCJIC OJITMMIIMATHBIX,
MO M3y4CHHBIM TEMaM

Hroro o pasaeiy 4

OBLIEE KOJIMYECTBO 34
YACOB I10 IIPOTPAMME




YYEBHO-METOJNYECKOE OBECIEYEHUE OGPA3OBATEJLHOTO
MMPOLIECCA
OBSI3ATEJBHBIE VUEBHBIE MATEPHAJIBI JUISI YYUEHUKA

* Xumus: 8-# Kiaacc: 0a30BbIl YPOBEHB: YU4E€OHUK; 5-¢ u3ianue, nepepadborantoe, 8 kiacc/
I'a6puensa O.C., OctpoymoB U.T'., CnaakoB C.A. AkunonepHoe obmectBo «M3naTenscTBo
«IIpocsenienue»

» Xumusi: 9-if kiacc: 6a30BBIi YPOBEHb: YUEOHUK; 5 -€ U3laHue, nepepaboTanHoe, 9 kmacc/
I'abpuensn O.C., OctpoymoB U.I'., CnankoB C.A. AkunonepHoe o01mecTBo «31aTenscTBo
«IIpocsemenue»

METOAUYECKUE MATEPUAJIBI JJIS1 YUUTEJISA

1. Xumuas B  yacet  gpocyra  (FO.CJlsnukoB.-Kummues.:  HITHUWHIIA, 193
JleMOHCTpallMOHHBIE OMBITHI IO O0IIEH U HEOPraHMYECKOH XUMUH:

2. VYue6. [Tocobue nis crynentoB By30B (b.Jl. Creman, JL.IO. Anmux6eposa,1.C.Pykk, E.B.
Casunkuna. — M.: BJIAJIOC, 2003.)

3. 3ab6asnas xumus ( . llxypko.- M.:BJIAZ1IOC,1996.)

HUPPOBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. https://oge.fipi.ru

2. https://chem-oge
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