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1. IlosicHUTEJIbLHASA 3AIIUCKA
HopMaTuBHBIE 10KYMEHTBI, 00eceYBAIOIIMEe PeaTu3aluio NPorpaMmbl:
1. ®enepanbHbiM 3aKk0HOM «O06 oOpasoBanuu B Poccuiickoit @eneparumn», ot 29.12.2012 rona Ne 273.

2. llpukazom  MwuaHcTepcTBa OOpa3oBaHus u Hayku Poccmiickoit ®enepanmun  «OO0 yTrBep)ACHHH (QenepalbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNIbHOTO CTaHJapTa OCHOBHOTO 001iero oopazoanus» ot 17.12.2010r. Ne 1897 (pen. ot 31.12.2015r1.);

3. ®denepanbHBIM TMEpPEYHEM YUEOHHKOB, PEKOMEHIYEMBIX K HCIIOJB30BAHUIO TMPH pPEATH3alUN  HMEIOIUX TOCYIApCTBEHHYIO aKKpPEIUTAIIUIO
00pa3oBaTeNbHBIX MPOTPAMM HAYaJIBLHOTO OOIIEro, OCHOBHOTO O0IIET0, CpeHero ooiiero oopasoanus, mpukas ot 28.12.2018 r. Ne 345;

4. Ilpuxazom MunucrepctBa npocsenieHuss P® «O BHeceHuum u3MEHEHHH B (denepanbHbId IepeueHb YUYEeOHMKOB, PEKOMEHIYEMBIX K
WCTIOJIb30BAHUIO MIPH peATU3allii  MMEIOIINX TOCYAapCTBEHHYIO aKKpPEAUTAIIMIO 00pa30BaTEeIbHBIX MPOrpaMM HAdaJIbHOTO OOIIEro, OCHOBHOTO
oOmiero, cpeHero oomero oopasoBanws, mprukas ot 28.12.2018 r. Ne 345y ot 18.05.2020 1. Ne 249;

5. OcHoBHOU 0Opa3oBaTenbHOW MporpaMMmoil ocHOBHOro obmiero obpazoBanus MBOY «KyreitnukoBckas COILl», yTBep>KIeHHOW MNpUKa30oM
pyxoBogutenst OO ot 30.08.2019 r Ne 147.

6. Ilonoxxenuem o paboueil mporpaMMme ydeOHBIX KypcoB, peameToB, auciuiuind ( moayneir) MBOY « Kyreitnukosckas COILLy, yrBepx1¢HHBIM
npukazom pykoBoautenst OO ot 27.08.18 r. Ne 122/1.

7. YueoneM mmanoM MBOY «Kyteitnukosckas COIy», mpuka3z ot 30.06. 2022 Ne106.

Kanennapaesim yueonsim rpadukom MBOY «KyreitankoBckas COIL» na 2022-2023 yueobnsiii roa, mpukas ot 30.06.2022 r Ne 105

9. Xwumwus. Pabouue mporpammel. [Ipenmernas nuaus yaeonukoB O. C. N'abpuensna, H. I'. Octpoymona, C. A. CnankoBa. 8—9 kjaccel: yueOHOE
nocobue s obeodpazoBarenbubix opranmu3anuii / O. C. 'abpuenss, C. A. CnankoB — M.: [Ipocsemenue, 2019

o

H3yuenue xumuu Ha cmynenu 0CHOBHO20 00uLe20 00pa306anus HANPABIeHo HA 0OCIUNCEHUE CT1eOYIOUWUX Yelell:

oceoenue eax)cHeuiux 3HaHuii 00 OCHOBHBIX MOHATHSAX U 3aKOHAX XUMHUH, XUMUYECKOW CUMBOJIHKE;

o6nadenue ymenuamu HaOIIOIATh XUMHUYECKUE SIBICHUS, TPOBOJUTh XMMHUYECKUN SKCIIEPUMEHT, MPOU3BOJUTH PACUEThl HA OCHOBE XUMHUUYECKUX
(dhopMyI BEUIECTB ¥ YPAaBHEHUN XUMHUECKUX PEaKIIMii;

pa3eumue TO3HABATEIBHBIX WHTEPECOB U HHTEIEKTYaJIbHBIX CIIOCOOHOCTEHW B TMpOLlecCe MPOBENEHUS XUMHUYECKOrO JKCIEpUMEHTa,
CaMOCTOSITEILHOTO MPUOOPETEHHSI 3HAHUM B COOTBETCTBUH C BOSHUKAIOIIMMHU )KU3HEHHBIMU TOTPEOHOCTSIMU;

6éocnumanue OTHOIICHHS K XUMUU KaK K OJJHOMY U3 (PyHIAMEHTaJIbHBIX KOMIOHEHTOB €CTECTBO3HAHUS M SJIEMEHTY 00IIeYeIOBEYECKOU KYIIbTYPHI;
npuUMeHeHUue NONYYeHHBLIX 3HAHUN U yMeHuil Ui 0e30MacHOTO WCIOJb30BAaHUS BEHIECTB M MaTepuaioB B OBITY, CEIbCKOM XO3SHCTBE U Ha
MPOU3BOJICTBE, PEIICHUs MPAKTUYECKUX 3a]ad B TOBCETHEBHOM KU3HU, MPEAYNPEKACHUS SBICHHUI, HAHOCAIIUX Bped 3J0POBBIO HeEJIOBEKa U
OKPY’KaIOILIEH Cpefie.

B ocHOBY Kypca M0JIOKEHBI CIEAYIOIINE UIEH:

. MaTepHUaaTbHOE SIUHCTBO U B3aUMOCBSI3b OOBEKTOB U SIBJICHUI IPUPOJIBL;
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. BeylIasi poJib TEOPETUICCKUX 3HAHUMN 1 OOBSCHEHHS ¥ MPOTHO3UPOBAHUS XUMUYECKUX SIBIICHUH, OIICHKH UX MPAKTUYECKON 3HAYMMOCTH;

. B3aMMOCBSI3b KAU€CTBEHHOM U KOJMYECTBEHHON CTOPOH XUMUYECKUX OOBEKTOB MaTEpPUAILHOTO MUPA;

. pa3BUTHE XUMUYECKON HAYKH M TTPOU3BOJICTBO XMMHUYECKUX BEIECTB M MATEPUAJIOB /ISl YAOBJIETBOPEHHUS HACYIIHBIX MOTPEOHOCTEH YeIoBeKa
1 00IIeCTBa, peIeHHs TTI00aBHBIX TPOOJIEM COBPEMEHHOCTH;

. TEHETHYECKas CBSA3b MEK/y BELIECTBAMHU.

OTH UJIeU PEATU3YIOTCS B KYPCe XUMHH OCHOBHOM IIKOJIBI TyTEM JIOCTHXKEHUS CIIEIYIOMINX TENIeH:

. DOpMHUPOBAHKE Y YUAIINXCS XUMAYECKON KapTHHBI MUPA, KaK OPraHMYE€CKON YacCTH €ro IEJI0CTHOM €CTECTBEHHO-HAYYHON KapTHHBI.

. PazButHe nmo3HaBaTeNbHBIX WHTEPECOB, MHTEIIEKTYAJIbHBIX M TBOPUECKHUX CIIOCOOHOCTEN ydalIuxcsl B MPOIECCe M3YUCHUS] UMU XUMHYECKOI

HayKH M €€ BKJIa/1a B COBPEMEHHBIM HayYHO-TEXHUYECKHH Iporpecc; GopMUpPOBaHHE BaXKHEUIINX JIOTMUYECKUX ONepaluii MbIILIEHNS (aHAIU3, CUHTE3,
00001IeHne, KOHKPETH3AIlHsl, CpaBHEHHE M JIp.) B MPOIIECCE MO3HAHUS CHCTEMBl BOKHEWITNX TOHATHH, 3aKOHOB M TEOPHHA O COCTaBe, CTPOCHHU H
CBOMCTBaX XUMHYECKIUX BCIICCTB.

. Bocnutanue yoe:xIEHHOCTH B TOM, UTO IPUMEHEHHE MOJYyYEHHbIX 3HAHUI U YMEHUH [0 XUMUU ABJSIETCS] OOBEKTUBHON HEOOXOAUMOCTBIO JUIs
6e30macHO# paboThI ¢ BelleCTBaMH U MaTepuajaMu B ObITY U Ha ITPOU3BO/ICTBE.

. [IpoexTupoBaHre M peanus3alysl BHITYCKHHUKAMH OCHOBHOW IIKOJBI JIMYHOW 0Opa3oBaTeIbHOM TpaeKkTOpuu: BeIOOp mpoduiis oOydeHHs B
cTapuieil MKoJe Wi Ipo(ecCHOHATBHOTO 00pa30BaTENHLHOTO YUPEXKICHUS.

. OsnajieHNe KITIOYEBBIMHI KOMITETCHIMSIMU: Y9e€OHO-TT03HABATEILHBIMU, HH(POPMAIIMOHHBIMH, [IEHHOCTHO-CMBICIIOBEIMU, KOMMYHHUKAaTHBHBIMH.

2. [lmanupyemble pe3yJjbTaThl OCBOEHHUS MpeIMeTa
BhInyCKHHUK MOJYy4YUT BO3MOKHOCTh HAYUHMThCS:
 XapakTepu30BaTh OCHOBHbBIEC METObl TO3HAHUS XMMHUECKUX O0BEKTOB: HAOII0ACHHNE, N3MEPEHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.
* Paznuyars XuMu4yeCcKrue OOBEKTHI (B CTaTHKE):
— XMMHYECKHE JIEMEHTHI U MPOCThIC BEIIECTBA,
— METaJUIbl U HEMETAILJIbl U XapaKTepU30BaTh OTHOCUTEIBHOCTh MPUHAATICKHOCTH TAKUX OOBEKTOB K TOW WIJIM WHOM IpyIIIe;
— OpraHu4ecKHre U HEOPraHUYECKUE COCTUHEHHUS,
— TUAPOKCHUIBI (KUCIOPOACOICPIKAIINE KUCIOThI, OCHOBAHUS, aM(POTEPHbIC THAPOKCHIBI);
— OKCH/JIbI HECOJICOOpa3yIoIine 1 cojicoOpasyromiue (KUCIOTHBIE, OCHOBHBIE, aM()OTEPHbIE);
— BaJIGHTHOCTh U CTETIEHb OKUCIICHUS;
— CUCTEMaTHUYECKHe U TPUBUAJIbHBIE TEPMUHBI XUMHUECKON HOMEHKJIIATYpHI;
— 3HAKOBYIO CUCTEMY B XUMUHM (3HAKU U (GOPMYJIbI, UHIAECKCHI U KOAPPUIIUEHTHI, CTPYKTYpPHBIE U MOJIEKYJISIPHbIE (JOPMYIIbI, MOJIEKYJISIPHbIE U HOHHBIE
yYpaBHEHHUs pEaKLUMH, TOIHbIE U COKpAllleHHbIe MOHHbIE YpAaBHEHHs pEeakiil, TepMOXMMHUYECKHE ypaBHEHHs, 00O3HAUCHMs CTENEHU OKHCICHUS U
3apsijia MoHa B pOpMyJie XUMHUUECKOTO COeTMHEHMUS).
* Paznuuath XumMuueckue 0ObeKTHI (B IMHAMUKE):
— (u3KnYecKre U XUMHUECKUE CTOPOHBI MPOIIECCOB PACTBOPEHUS U TUCCOLMALINY;
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— OKHCIUTEIHHO-BOCCTAHOBUTENIFHBIC PEAKIIUH U PEAKIIUN 0OMEHa;

— CXEMBI U YpaBHEHUS XUMHUECKUX PEaKIHi.

* COOTHOCHUTB:!

— 9K30TEPMHUUECKUE PEAKIIUU U PEaKLIMU TOPEHNUS;

— KaTaJIMTHYECKUe U (PepMEHTATUBHBIC PEAKIINY;

— MeETaJlll, OCHOBHBIN OKCHJI, OCHOBAaHHUE, COJIb;

— HEMeTaJll, KUCJIIOTHBIA OKCHJI, KUCIIOTa, COJIb;

— CTpPOEHHUE aTOMa, BUJI XMMHUECKOH CBSI3H, THUI KPUCTAIIIMUECKON PEIIEeTKH U (U3NYECKHE CBOIICTBA BEIIECTBA;

— HaxO0KJEHHE JIEMEHTOB B IIPUPO/JIE U MPOMBIIIIEHHbIE CLIOCOOBI UX MOJYYEHHUS;

— HE0OX0IMMOCTbh XMMHUYECKOT0 ITPOU3BOJICTBA U TPEOOBAHUI K OXpaHE OKpPYKaIOLIEH Cpebl;

— HE0OX0IMMOCTh IPUMEHEHHSI COBPEMEHHBIX BEIIECTB U MAaTEPHUAJIOB U TPeOOBaHUS K COEPEKEHUIO 370POBbSI.

* BeiiBUraTh 1 SKCIIEPUMEHTAIBHO MPOBEPSITh THIOTE3bl O XMMHUYECKUX CBOIMCTBAX BEIIECTB Ha OCHOBE MX COCTaBa M CTPOCHMS M IPUHAJIEKHOCTH K
OTIPENICTICHHOMY KJIacCy (TPYIINE) BEIIECTB.

* [Iporo3upoBath CrOCOOHOCTDH BEUIECTBA MPOSIBISITH OKHCIUTENbHbIE HJIM BOCCTAHO BUTEIbHBIE CBOMCTBA C YUETOM CTENEHEH OKUCIEHUS 3JIEMEHTOB,
BXO/ISILIUX B €r0 COCTAaB, @ TAK)KE MPOJYKTOB COOTBETCTBYIOIIMX OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUH.

* COoCTaBIIATh YpPAaBHEHMsI PEAKIIMNA € y4aCTHEM TUIIMYHBIX OKUCIIUTENEH U BOCCTAHOBUTEJIEH HA OCHOBE JICKTPOHHOTO OanaHca.

* OmnpenensaTs BO3MOXHOCTh IPOTEKaHMsI XHMUYECKUX pPEAaKLUH Ha OCHOBE JIIEKTPOXMMHUYECKOTO psija HANpsDKEHUM MeTauioB, psza
JIEKTPOOTPHULIATEIBHOCTH HEMETAIIJIOB, TAOJINIBl PACTBOPUMOCTH U C YUETOM YCJIOBUM UX MPOBEACHHUS.

* [IpoBOANTE pacueTsl 10 XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM:

— U151 BBIBOJA (DOPMYJIBI COEAMHEHUS 10 MACCOBBIM JIOJISIM JIEMEHTOB;

— M0 IPUTOTOBJICHHUIO PACTBOPA C UCIIOJIb30BAaHUEM KPUCTAIIJIOIHIPATOB;

— [0 HaXOKJEHHUIO JI0JIM BbIX0JIa MPOJYKTA PEaKIUH 110 OTHOIIEHUIO K TEOPETUYECKU BO3MOXKHOMY;

— ¢ ucnoJib3oBaHueM npasuia ['eii-Jltoccaka 06 00bEMHBIX OTHOILICHUSX Ta30B;

— C HMCIIOJIb30BAaHUEM HOHATHH «KMOJIbY, «XMMOJIb», «4UCIO ABOTaIpo;

— M0 TEPMOXMMHMYECKHM YPaBHEHUSAM PEaKLUU.

* [IpoBOAUTH XUMHUECKHUI SKCIIEPUMEHT ¢ HEYKOCHUTEJIbHBIM COOJIFOJIEHHEM IPAaBUIJI TEXHUKU 0€30MaCHOCTH:

— I10 YCTAaHOBJIEHUIO KAYECTBEHHOIO U KOJIMYECTBEHHOI'O COCTaBA COEANHEHUS;

— MIPY BBIIIOJIHEHUH UCCIIEI0BATEIBCKOTO MIPOCKTA;

— B JIOMAIIIHUX YCJIOBHUSX.

* Hcnonb30BaTh NpHOOpPETEHHBIE KITIOUEBbIE KOMIIETEHIIUHU JUIsl BBIOJHEHHS IPOEKTOB M y4eOHO-UCCIIE0BATENbCKUX 3a/]ad 110 U3yYEHUIO CBOICTB,
Croco0OB MOJyYeHHUS U PACIIO3HAHUS BEIECTB.

* Omnpenenare UCTOYHUKH XUMHUYECKOW MH(OpMALUU, TPEACTaBIATh CIMCOK MH(OPMAIIMOHHBIX PECYPCOB, B TOM YMCJIE€ U HAa MHOCTPAHHOM S3bIKE,
TOTOBHUTH MH(POPMAITMOHHBIN MPOIYKT U MPE3EHTOBATH €TO.
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* OOBEKTUBHO OLIEHUBATh MH(POPMALMIO O BEIIECTBAX M XWMHUYECKHUX MPOLECCaX, KPUTUYECKH OTHOCHUTHCS K IMCEBJOHAYYHOW HH(POpPMALIUH,
HET0OPOCOBECTHOM peKJIaMe B CPEJICTBAX MACCOBOM MH(OPMAITIH.
» Co3aBaTh MOJIETIN M CXEMBI IS PEIlICHUs] yI4eOHbIX U NTO3HABATENIbHBIX 3a]1a4.

3. Conep:xxanue
8 kaacce
(68 yacos, 2 yaca B He/1eJI10)
IMepBoHavaibHbIe XUMHYecKHe MOHATHS (20 yacoB)

Tena u BemectBa. CBOMCTBA BENHIECTB. DTAJIOHHBIE (PU3MYECKHME CBOMCTBA BEIIECTB. Marepuainbl U MarepuaioBeieHue. Poinb XUMUU B KU3HU
COBpeMeHHOro obmecTBa. OTHOIIEHHE 001IECTBA K XUMUU: XeMODUIIHS U XeMO GoOusi.

Mertoapl uzydenus xumun. Habmonenue. DxcriepumenT MoaenupoBanue. Moaenn MaTepuaibHbIE U 3HAKOBBIE UM CHMBOJIbHBIC.

l'azer. Kungkoctu. TBEpawsie BemiecTBa. B3anMHBIE MEepexobl MEXKIY arperaTHbIMH COCTOSHUSIMH BEIIECTBA: BO3TOHKA (CyOnuManms) u
necyOnumaIivs, KOHISHCAIUs M UCTIApEHUE, KPUCTAIUTA3AIUS U TIIaBICHHE.

Oduznueckue sBIeHUSA. UnCThie BelecTBa U cMecH. | OMOTeHHBIE U TeTeporeHHble cMecu. CMmecHu ra3000pa3Hble, Kuakue u TBEpbIe. CriocoObl
pasnenieHuss CcMecel: NeperoHka, Wi AUCTWUIALMSA, OTCTauBaHuE, (WIBTPOBaHHWE, KPUCTAUIM3AIUS WJIM BbIIapuBaHue. XpomaTtorpadus.
[IpuMeHeHnne 3TUX CoCOOO0B B Ta0OPATOPHOM MPAKTHKE, HA TTPOU3BOJCTBE U B OBITY.

XUMHUYECKUE DJIEMEHThl. ATOMBI U MOJIEKYJbI. [IpocThie M cllOKHBIE BellecTBa. AJIOTPONUsA Ha mpumepe Kuciaopona. OCHOBHBIE MOJIOKEHUS
aTOMHO-MOJIEKYJIsipHOTO yueHus. Monbl. BemiecTBa MOJIEKyIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS.

3HaKu (CHUMBOJIbI) XUMHUYECKUX 3JeMEHTOB. MHdopmaius, KOTOpyro HECYT 3HAKHM XUMHUYECKUX DJIEMEHTOB. DTHUMOJIOTHS Ha3BaHUNH HEKOTOPBIX
XUMHUYECKUX 3ieMeHTOB. [lepuoanueckas tabnuna xumuueckux snemeHToB J[. . MenzaeneeBa: KOPOTKONIEPHOHBIN U JUIMHHOIEPUOIHBIN BapUaHTbI.
[lepuosel u rpymnmel. ['aBHast u nobouHas noarpynmnsl, Wik A- 1 b-rpynnsl. OTHOcUTENbHAS aTOMHAas Macca.

Xumnueckue (opmynsl. Munexkcel u kodddunuentsl. OTHOCHTENbHAas MOJIEKYNIspHas Macca. MaccoBasi J0Jisi XMMHUYECKOro »JJIEMEHTa B
coenuHeHnu. MHpopmaiys, KOTOPYI0 HECYT XUMUYECKHEe (POPMYIIbIL.

BanentHocts. CTpykTypHble (hOpMyINbl. XUMUYECKHUE 3JIEMEHTHI C MOCTOSIHHON M MEPEeMEHHOM BaJeHTHOCTHIO. BbiBoa Qopmynbl coeAMHEHUS 1O
BajeHTHOCTU. Onpe/ienieHre BaTeHTHOCTH XUMUYECKOTo AJieMeHTa 1o (opmyne BemectBa. CocTaBieHUE HAa3BaHUM COCTUHEHHIA, COCTOSAIINX U3 IBYX
XMUMHYECKUX JIEMEHTOB, 110 BAJIEGHTHOCTHU. 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.

XuMHUecKHe peakuuu. PeareHTsl M mpoAyKThl peakuuu. [Ipu3HaKu XUMHYECKUX peakuuid. YCIOBHUS UX MPOTEKaHUsS W IpekpaileHus. Peakuun
TOpeHHUsl. DK30TEPMUUYECKHUE U SHAOTEPMUUECKHE PEAKIINH.

3aKOH COXpaHEHHUS MAacChl BEUIECTB. XUMUYeckue ypaBHeHUs. COCTaBlIeHHE XUMUYECKUX ypaBHeHUU. MHpopMaIs, KOTOPYIO HECET XUMUYECKOE
ypaBHEHHE.

Knaccudukaruss XMMHUYECKUX pPEaKIUil MO COCTaBy M YHCIY PEAareHTOB M MPOAYKTOB. THIMBI XMMHYECKHUX peakiuil. Peakiuu coenuHeHUs,
pasnokeHus, 3aMelieHus 1 ooMeHa. Karanuzaropsl u katamus.

IlIpakmuueckue pavomur Nel. [Ipasuna mexuuxu 6e30nacHocmu u HeKomopule uobl pabom 6 Xumuyeckou 1abopamopuu (kabuneme Xumui).
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Ilpakmuueckue padomor Ne2. Ananusz nougvl (ananoz padomot «Ouucmka nOGAPEHHOI CONUY).

Bakneiinme npeacraBuTe M Heopranuieckux Beulects. KoanuecrBennbie oTHomennsi B xumun (20 yacos)

CocraB Bo3ayxa. [ToHsaTre 06 00bEMHOI 1071¢ () KOMITOHEHTA IPUPOJIHOM ra30Boi cMecH — Bo3ayxa. Pacuér 00béMa KOMIIOHEHTA ra30BOM CMeCH
o ero 00BEMHOM J10JIe U HA00OPOT.

Kucnopon. O3zon. Ilonyuenune kucimopona. CoOupaHue W pacrno3HaBaHUE KHUCIOpPOJa. XHUMUYECKHE CBOMCTBA KHCJIOPOJA: B3aUMOJICUCTBUE C
MeTajlJlaMu, HEeMETaJUIaMU U CJIO’KHBIMU BeliecTBaMu. [Ipumenenue kucinopoaa. Kpyrosopot kucioposa B mpupoe.

Oxcupapl. ObpazoBaHue Ha3BaHUI OKCHIOB M0 MX Gopmynam. CocraBiieHHe GOpMYNT OKCHIOB MO MX Ha3BaHUsAM. lIpencraBuTenu oKCHIOB: BOJa U
YTJIEKUCIBIN Ta3, HeTalI€Has N3BECTb.

Bonopon B mpupoie. duznueckre 1 XMMUYECKHE CBOMCTBA BOIOPO/a, €ro NOJydeHHE U IPUMEHEHHUE.

Kucnotsl, ux cocras u ux kiaccuduxanus. Mumukatopsl. Tabnuna pactBopuMoctu. CepHasi M coJisiHasi KUCIOThI, UX CBOWCTBA U MPUMEHEHHE.

Counu, ux coctaB U Ha3BaHuA. PacTBopuMocTh coseil B Bojie. [IpencraBurenu coneit: XJaopua HaTpusl, KapOoHAT HaTpus, ¢pocdar KaabIus.

[Toctosinnas ABoraapo. KonnuectBo BemectBa. Monb. MonsipHast macca. KpaTHble eMHMIIBI U3MEPEHHsI KOJMYECTBA BEIECTBA — MHLIMMOJb U
KWJIOMOJIb, MUJIJTAMOJISIPHASI U KWJIOMOJISIPHASI MAcChl BEILIECTBA.

Pacuétel ¢ ncnonap30BaHNEM MOHIATHIA «KOJUYECTBO BEILIECTBA», «MOJIIPHAs Macca», «IIOCTOSIHHAsE ABOTaapo».

3akoH ABoraapo. MossipHbIil 00bEM ra3000pa3HbIX BenlecTB. OTHOCUTENBHAS TUIOTHOCTH ra3a 1Mo APYroMy rasy.

KpaTHble equHUIIbI U3MEPEHUS — MUJUIUMOJIIPHBIA U KUJIOMOJIIPHBIA 00BEMBbI Ta3000pa3HbIX BELIECTB.

Pacuérhl ¢ ncnonb30BaHUEM MOHATHIA «KOJIMYECTBO BELIECTBA», «MOJISIPHAS MAccay, «MOJISIPHBIA 00BEM Ta30B», «IHCI0 ABOTaIpo».

I'unpocdepa. KpyroBopoT Boasl B ipupoae. dusndeckue 1 XUMHUYECKUE CBOMCTBA BOJIbI: B3aUMOJCHCTBHE C OKCUAAMHU.

OcHoBaHus, Ux cocTtaB. PacTBOpUMOCTh OCHOBaHMI B BoJe. M3MeHeHME OKpacKW MHIAMKATOPOB B HIEIOYHOM cpene. [IpeacraBurtenu mienodei:
TUAPOKCHU/IBI HATPHUSL, KIS U KaJbIUs.

PactBopurens u pactBopéHHOe BemecTBo. PactBopbl. PacTtBopenue. ['mapaTel. MaccoBasi 105 pacTBOPEHHOTO BellecTBa. Pacuérsl, CBs3aHHbIE
C UCIOJIb30BAHUEM IOHATUSA «MACCOBAasl J10JIsI PACTBOPEHHOTO BEUIECTBAY.
Ilpakmuueckue paoomuiNe 3. Ilonyuenue, codupanue u pacno3nasanue Kuciopooa.
Ilpakmuueckue paoomur Ned. Ilonyuenue, cobupanue u pacnonasanue 6000pooa.
Ilpakmuueckue padvomur No5. Ilpuzomoenenue pacmeopa ¢ 3a0aGHHOU MACCOBOIL O01€ll PACMBOPEHHO20 BEULECMEA.

OcHOBHBIE KJIAaCChl HEOPraHu4Yeckux coequHennii (10uacon)

O6006meHue cBeeHni 00 OKCUAAX, UX KiIaccu(uKaIm, Ha3BaHUIX U cBoicTBax. CrocoObl MOTy4eHHsI OKCHUIOB

OcHoBanusl, uXx KkiaccupuKalus, Ha3BaHUS U CBOIcTBa. BzaumopeiicTBue ¢ KHCIOTaMHU, KUCIOTHBIMU OKCHJIAMU U COJIIMH. Pa3znoxeHwue
HEPAaCTBOPUMBIX OCHOBaHMM. CrIOCOOBI MOTyUeHUsI OCHOBAHUH.

Kucnotsl, ux xnaccudukanus u Ha3Baus. OOIIMe XMMHYECKHUE CBONCTBA KUCIOT. B3auMoIeliCTBIE KUCIIOT C MEeTalIaMU. DJICKTPOXUMHUECKUN PsIIT
HaIpsHKEHUW MeTajuioB. B3aummonelcTBHe KUCIOT C OKCHAAMHM METauioB. B3anMopeicTBHE KHCIOT ¢ OCHOBaHUSIMU — pEaKLMs HEHUTpaid3aiuu.
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BiaumoneiictBue kuciot ¢ cossimu. [lomyderne 6eCKUCIOPOIHBIX U KUCIOPOICOIEPIKAIINX KHCIIOT.
Conm, ux KIaccu(pUKaIus U CBOMCTBA. B3anMoaeiicTBre coiel ¢ MeTaJulaMK, OCOOCHHOCTH 3TUX peakiuii. BzanMoaeiicTBre colieit ¢ COJISIMH.
['eneTndeckue psiapl MeTauia U HeMeTaia. ['eHeTndeckast CBsI3b MKy KJIacCaMH HEOPTaHUYECKUX BEIIIECTB.

Ilpakmuueckue padomut Ne6. Pewienue IxcnepumeHmanibvHulx 3a0ay no meme « OCHOGHbIE K1ACCHl HEOPZAHUYECKUX COCOUHEHUTL).

IMepuonuueckuii 3aKoH U NepuoANYecKas cucreMa xumudeckux dementoB JI. U. MenaeneeBa. Ctpoenne aroma (8 uacoB)

EctecTBeHHblEe ceMelicTBa XMMHUYECKMX 3JIEMEHTOB: IIENOYHbIE M IIEJI0YHO3EMEIbHBIE METa/UIbl, TaJOr€Hbl, WHEPTHbIE (OJIAarOpOJHBIE) Tras3bl.
AmpoTepHOCTb. AM(OTEPHBIE OKCHUIBI U TUJIPOKCHIBI. KOMIUIEKCHBIE COMH.

Otkpsitue J. 1. MenaeneeBbIM epUOINYECKOrO 3aKOHA U CO3/IaHUE UM MEPUOINYECKON CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

AToMBI Kak (hopMa CyIIeCTBOBAHUS XUMHYECKHUX 3JIeMEHTOB. OCHOBHBIE CBEJEHHMS O CTPOCHHUU aToOMOB. Jloka3zaTenbcTBa CIOKHOCTH CTPOEHHS
atoMmoB. OnbITel Pesepdopna. [lnanerapuas mozens cTpoeHus aToMa.

CocTaB aTOMHBIX siiep: HMPOTOHBI, HEUTPOHBI. OTHOCUTENbHAs aTOMHasl Macca. B3auMoCBSI3b MOHATUN «IIPOTOH», «HEHUTPOH», «OTHOCHUTEIbHAsS
aTOMHAasi Maccay.

Mukpomup. I1eKkTpoHbl. CTpOEHHE 3JIEKTPOHHBIX YPOBHENW aTOMOB XUMHYECKUX 31eMeHTOB 1—20. [IoHATHE 0 3aBEPIIEHHOM IIEKTPOHHOM YPOBHE.

N3oromnbl. dusnyeckuii cMpica cumBostuKy [leprnoanueckoit cuctembl. CoBpeMeHHast GOPMYITHPOBKA MEPUOIUUECKOTO 3aKoHA. V3MeHeHUs CBOWCTB
3JIEMEHTOB B IIEPUOJIaX U IpyIIax Kak QyHKIMS CTPOEHUS NEKTPOHHBIX 000I04€K aTOMOB.

XapaKkTepUCTUKa DJIEMEHTa-METaula M JJIEMEHTa-HEMETAUIA 10 UX IIOJOKEHUIO B IEPUOJUYECKONM CHUCTEME XHMHYECKUX 3ieMeHToB J[. .
Meunneneena.

Xumuueckasi cBsi3b. OKHCJIMTEIbHO-BOCCTaHOBUTEIbHBIE peakuun (10 yacos)

HNonnas xumuueckas cBsizb. MoHbl, oOpa3oBaHHbIE aToMamMM METAJIOB UM HeMeTamioB. Cxembl 00pa30BaHMs MOHHOW CBA3M Uil OMHAPHBIX
coenuHeHuil. MloHHBIE KpUCTAJUIMYECKUE PEIIETKU U (U3MUECKHe CBOICTBA BEIIECTB C 3TUM TUIOM pewmérok. [lonarue o dopmynbHOl enuHuie
BEILIECTBA.

KoBanentHast xumudeckast CBsi3b. DIEKTPOHHBIE U CTPYKTypHBbIe Gopmynbl. [lonsitue o BaneHTHOCTH. KoBaneHnTHas HemossipHas cBsizb. CXeMbl
00pa3oBaHUs KOBAJIIEHTHOM CBA3M [UIsl OMHAPHBIX coenuHEeHU. MoeKylnsapHble U aTOMHBIE KPUCTALITMYECKHE PEIIETKA U CBOMCTBA BEILIECTB C ITUM
THUIIOM PEIIETOK.

DAEeKTPOOTPUIIATENILHOCTb. Psijt snekTpooTpuniatensHocT. KoBaneHTHas nonspHas XuMudeckas cBsa3b. Jumonb. CxeMbl 00pa3oBaHus KOBATEHTHOU
TIOJISIPHOM CBSA3M JUIsl OMHAPHBIX COEAMHEHUH. MONEeKyNIsSIpHbIe U aTOMHbBIE KPUCTAJUIMYECKUE PEIIETKU U CBOWCTBA BEIIECTB C STUM TUIIOM PEIIETOK.

Meraminueckass XMMUYECKasi CBA3b M METAJUIMYEcKas KpUcTamyeckas pemérka. CBOMCTBA BEIIECTB € 3TUM TUIIOM peméTok. Enunas npupona
XUMUYECKUX CBA3EH.

Crenens okucnenus. CpaBHEHHE CTENICHN OKUCIICHUS U BaJeHTHOCTH. [IpaBuia pacuéra creneHnel oKuciaeHus o GopmMyiaaM XUMUYECKHX
coenuHeHU. OKUCINTEIHHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeeneHue CTeneHeld OKUCIEHUs I DIEMEHTOB, 00pa3yrOIINX BEIIeCTBa Pa3HbIX
KiaccoB. Peaknu MOHHOTO 0OMEHa M OKMCIIMTEIhHO-BOCCTAHOBUTEIbHBIE peakinu. OKUCIUTENh U BOCCTAHOBHUTENb, OKUCIICHHE U BOCCTAHOBJICHHUE.
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CocraBneHne ypaBHEHUH OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM JIEKTPOHHOTO OajaHca.

KanennapHo - reMaTuyeckoe njiaHnpoBaHue
8 kiacc
(68 yacoB,2 yaca B He/1e/110)

Homep Hara
ypoka nan Dart Tema ypoxka XapakTepucTHKA OCHOBHBIX BH/IOB JIeSITEIbHOCTH YYALIUXCSH
n./m.
HavajbHble MOHATHS U 3aKOHBI XuMuH (20 4)
1 02.09 [Mpenmer xumun. Postb xumuw B )ku3HA | OObsicHsAMb, 9TO MPEAMETOM H3YICHHS] XUMUU SBJISTFOTCS BEIIECTBA, UX
9JeloBeKa CBOWCTBA W MPEBPALICHUS.
Pasnuuams Tena u BeuiecTna, BeleCTBA U MaTEPHUAIIBL.
Yemanasnueames NpUYMHHO-CIEICTBEHHBIE CBSA3H MEX Y CBOMCTBAMHU BELIECTB
U UX IPUMEHEHUEM.
2 07.09 MeTtop! U3ydeHUsT XUMUHU Xapakmepuzo6ams OCHOBHBIC METO/Ibl U3YUCHHSI €CTECTBEHHOHAYUHBIX
JTUCIUIUINH.
IIpusooums nipuMepbl MaTepHAIbHBIX U 3HAKOBBIX, MJIM CUMBOJIBHBIX,
MOJIeJIeH, HCIIOJIb3YEMBIX Ha YpOKax GU3UKU, OMOJIOTUU U reorpaduu.
3 09.09 ArperatHble COCTOSIHUSI BEIIECTB Pa3znuuams Tpu arperaTHBIX COCTOSIHHSI BEIIECTBA.
Yemanasnueams B3aUMOCBSI3b MEXKIY arperaTHBIMU COCTOSIHUSIMU Ha OCHOBE
B3aMMHBIX [1€PEX0J/I0B BEUIECTBA.
14.09 KounrpoJsbHas padora Ne 1 Pabomams ¢ nabopatopHbIM 000pyIOBAHUEM M HAarpeBaTeIbHBIMU TPHUOOpaMuU
4 3HAKOMCTBO € J1a00PATOPHBIM B COOTBETCTBUU C MPaBUIaMH TEXHUKH 0€30MaCHOCTH.
odopynosanuem. Ilpasuna Th npu Buinonnsame npocTeiine MaHUITYJISIUY € JJaOOpaTOpHBIM 000PYI0BaHUEM: C
padoTe B KaOMHeTe XUMH K 71a00PATOPHBIM IITATUBOM, CO CIIMPTOBKOM
5 16.09 ®u3nyeckue SBIECHUS — Kak OCHOBA Pasnuyams pusndeckre U XUMUUYECKUE SBJICHUS, YUCTHIE BEIIECTBA U CMECH.

pa3aciiCHud cMecel B XUMUH

Knaccugpuyuposamo cmecn.

I1lpueooums ipuMepbI CMecel, UMEIOIUX PA3InNYHOE arperaTHoe COCTOSIHUE.
Yemanaenueams IpUUMHHO-CIIEICTBEHHBIE CBS3H MEXTYy (PU3NUECKUMU
CBOMCTBAaMHU KOMIIOHEHTOB CMECH U CIIOCOOAMU UX pa3JieNIeHHs.
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21.09

Ananus nouewl (ananoz padbomol
«OQuucmka nosapeHHoll conuy).

Pabomams ¢ nabopaTopHbIM 000pyIOBaHUEM M HATrpeBaTEIbLHBIMH IPHOOpaAMH
B COOTBCTCTBHHU C ITPpaBUJIAMU TCXHUKU 0€30I1aCHOCTH.

Buvinoansame npocreinime mpuémMsl 0OpaleHus ¢ J1adopaTOPHBIM
000py/1I0BaHUEM: BOPOHKOH, PUIBTPOM U CLIUPTOBKOI.

Habniooams 3a cBoicTBaMU BEUIECTB U MIPEBPALLEHUSIMH, IPOUCXOJAIIUMHU C
BEILIECTBAMU.

23.09

ATOMHO-MOJIEKYJISIPHOE YUCHHE.
XUMHUYECKHE DJIEMEHTEI

Ob6vscHAmMb, 9TO TAKOE XUMUYECKUHN AIIEMEHT, aTOM, MOJIEKYJa, aJllJIOTPOIIHS,
HOH.

Pa3znuuams pocThie U CI0KHBIE BEIIECTBA, BEHIECTBA MOJICKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS.

28.09

30.09

3HaKH XUMHAYECKUX DIIEMEHTOB.
[Teprnoanaeckast TabIMIIa XUMUYECKUX
anemenToB JI. . Menneneena.

Haszvisamo 1 3anucviéams 3HaKU XUMHUYECKUX SJIEMEHTOB.
Xapaxkmepuzosams nHHOPMAIIIIO, KOTOPYIO HECYT 3HAKH XUMHUYECKHIX
9JIEMEHTOB.

Onucvleams CTPYKTYPY NIEPUOIMUECKOM TaOIUIBI XUMUYECKUX DJIEMEHTOB
.. Menneneena.

10

05.10

11

07.10

Xumuaeckue hopMyIbl

Omobpadxcamsb COCTaB BEMIECTB C IIOMOIIBI0 XUMHUUECKUX (POPMYJI.
Paznuuamo vHACKCH 1 KOADDHUITUEHTHI.

Haxooums OTHOCHTEIBHYIO MOJICKYJISIPHYIO MacCy BEIIECTBA M MACCOBYIO
JIOJII0 XUMHYECKOIO DJIEMEHTA B COECIMHEHHUU.

Tpancauposams nHOOPMALIHIO, KOTOPYIO HECYT XUMHUYECKHE (HOPMYITBI

12

12.10

13

14.10

BanentHocTh

ObvscHAMb, 4TO TaKOE BaJICHTHOCTbD.
Tlonumams oTpakeHue NopsIKa COCTUHEHHs] aTOMOB B MOJIEKYJIaX BELIECTB
MOCPEICTBOM CTPYKTYPHBIX (OPMYII.

14

19.10

XUMHYECKHE pCaKnuu

Xapaxmepuzoeams XUMHUUECKYIO PEAKLIUIO U €€ YYaCTHUKOB (peareHThl U
MPOJIYKTHI PEaKIIUu).
Onucwviéams TPU3HAKN U YCTIOBUS TEUEHUS XUMHUECKUX PEAKIUH.

15

21.10

16

26.10

XHMHYECKHUE YpaBHCHUA

Dopmynuposams 3aKOH COXpaHEHUs Macchl BemecTB. Cocmasnams Ha €ro
OCHOBE XUMHUYECKUE yPABHEHUS.

Tpancnuposames MHPOPMALIUIO, KOTOPYIO HECYT XMMHUYECKHE YPaBHEHHUS.
DKCIepUMEHTAIIBHO n00meEepaHcoamy CPAaBENIMBOCTh 3aKOHA COXPAHEHUS
MaccChl BELECTB

17

28.10

THIBI XUMUUECKUX PEAKLIMI

Knaccudmuupoeamb XUMHUYCCKUEC PCAKIINU 10 IPU3HAKY YUCJIa U COCTaBa




TOUYKA \! POCTA

18 09.11 pEeareHToB U MPOIyKTOB.
Xapaxmepuzosamp polb KaTAIN3aTOPA B MPOTEKAHUU XUMHUYECKOW PEaKITUH.
19 11.11 [ToBTOpeHue u 00001IeHNE TEMBI.
[ToaroroBka K KOHTPOJIBHOM padoTe
20 16.11 «HauanbHble TOHITHS U 3aKOHBI
XUMHUH
BaxkHeiimue npeacTaBuTe/ I HeOPpraHu4eckux BemlecT. KosimuecrBennbie oTHomenust B xumun (20 u)
21 18.11 Bo3nyx u ero cocras Xapaxkmepuzosamsb 00BEMHYIO JT0TI0 KOMIIOHEHTA TaKOUW MPUPOTHOM Ta30BOM
CMecH, KaK BO3AYX, H paccuumuvléams 00bEMHYIO JOJIO 10 00BEMY ITOH
CMECH.
22 23.11 Kucnopon Xapaxkmepuzoeams 030H, KaK aJUIOTPOITHYIO MOAUGMHUKAIINIO KHCIOPOIa.
Onucvieams pu3ndeckre 1 XUMUYECKUE CBOMCTBA, MOJIyYeHUE U IPUMEHEHHE
KHCJIOpO/ia C UCTOIb30BaHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUH.
Yemanasnueames npUuUHHO-CIEICTBEHHBIE CBA3H MEXIY GU3NUECKUMU
CBOWMCTBAMH KHCJIOPOJIa U CIIOCOOAMH €T0 COOMpaHHUS.
23 25.11 Ilonyuenue, cooupanue u Pabomamyw ¢ n1abopatopHbIM 000pYJOBaHHEM U HarpeBaTeJIbHBIMU IPUOOpaMHU
Pacno3nasanue Kuciopood. B COOTBETCTBUU C NMPABUIAMH TEXHUKH 0€30MaCHOCTH.
Buvinonname npocreiinye npuémsl oOpalieHus ¢ 1JabopaTtopHbIM
o0opynoBaHueM: coOupaTh MPUOOP IS MOJy4EHHUS Ta30B, IPOBEPATH €To
TEPMETUYHOCTh M MCIIOJIH30BATh VISl MMOJTYYEHHUS KHCIOPOa.
24 30.11 Oxcuasl Buvioenamy cylecTBEHHbIEC TPU3HAKA OKCHJIOB.
Jlasamwb Ha3BaHMS OKCUIOB MO UX (HOpMyIam.
25 02.12 Bomopon Xapaxmepuzoeams cOCTaB MOJIEKYIbI, GU3NYECKUE U XUMUUYECKHE CBONCTBA,
MOJIy4YeHUE W IPUMEHEHHE BOJOPO/Ia.
26 07.12 Ilonyuenue, cobupanue u Pabomamuw ¢ nabopatopHbIM 000pyJJOBaHHEM UM HarpeBaTeIbHBIMU IpUOOpaMu

pacnosnasanue 6000pooa

B COOTBETCTBUU C IPABUIAMU TEXHUKH O€3011aCHOCTH.

Buinoansame nipocteiinine npuémsl oOpaiieHus ¢ 1abopaTOpHbIM
o0opyoBaHuEeM: cobupaTh NpUOOp Ui NOJTYUYEHUs ra30B, IPOBEPATH €T0
TePMETUYHOCTD U UCIIOJIB30BATh VIS IIOJYy4YEHUsl BOJOPOA.
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27

09.12

28

14.12

Kucnotsl

Ananuzuposams cOCTaB KUCIIOT.

Pacnosnaséams KUCIOTHI C IOMOIIBIO HHIAMKATOPOB.
Xapaxmepuzoeams TIPEICTABUTENICH KUCIOT: CEPHYIO U COJISTHYIO.
Onpedensimb pacTBOPUMOCTH COCTMHEHUN C MTOMOIIBIO TAOJIUIIBI
PacTBOPHMOCTH.

29

16.12

Comm

Xapaxmepus’oeamt; COJIK KaK MPOAYKThI 3aMCIICHHA BOAOPO/Ja B KUCIIOTC HA
MCETaJll.

30

21.12

KonTtponbnas padora Ne 2

31

23.12

32

11.01

KonnuectBo BemiecTBa

Ob6vscHAmMb TIOHATHUS «KOJIMYECTBO BEUIECTBA», «MOJIbY, «UHUCI0 ABOTAIPO»,
«MOJISIPHAS. Maccay.

Pewiams 3a1aun ¢ MCTIIOJIB30BAaHHEM TOHITHI «KOJUYECTBO BEILIECTBAY,
«MOJISIPHASI MACCay, «JUCIIO ABOTAIPO

33

13.01

MoutsipHbIii 00BEM Ta30B

ObvsacHamb IOHITUS «MOJISIPHBIN 00BbEM Tra30B», «KHOPMAaJIbHBIE YCIOBUS.
Pewams 3anaun ¢ UCNIOIB30BaHUEM MOHATUH «KOJMYECTBO BEIIECTBAY,
«MOJISIPHAs Maccay, «MOJISIPHBIN 00bEM ra3oBy, «4UCIO ABOTaapO»

34

18.01

35

20.01

Pacyérbl N0 XMMHYECKUM YpaBHEHUSIM

Xapaxmepuzoeams KOJINYECTBEHHYIO CTOPOHY XUMUYECKUX OOBEKTOB U
MIPOLIECCOB.

Pewams 3anaun ¢ UCNOIH30BaHUEM MOHSATUH «KOJIMYECTBO BEILIECTBAY,
«MOJISIPHAs Maccay, «MOJISIPHBIN 00bEM ra3oB», «4UCIO ABOTaApO»

36

25.01

Boma. OcHoBanus

ObvacHAmMb TOHITUS OCHOBAHUSY, (ILETOYN», KKAUECTBEHHAs PEAKIIH,
«UHJIUKATOPY.

Knaccugpuyuposams ocHOBaHUS IO PAaCTBOPUMOCTH B Bojie. Onpedenisimy 1o
dbopMyne nprUHaUIeKHOCTh HEOPTraHMUECKUX BEIIECTB K KJIACCy OCHOBAHMHU.
Xapaxmepuzoeamp CBOICTBA OTAEIBHBIX MPEJCTABUTENECH OCHOBAHHIA

37

27.01

PactBopsl. MaccoBas nonst
PacTBOPEHHOTO BEILIECTBA

Ob6vsicHAmMb IOHATHUS «MACcCOBas J0JIs paCTBOPEHHOTO BEIIECTBAY.
Yemanaenusame ananoruu ¢ 00bEMHOMN 10J€H KOMIIOHEHTOB Ta30BOM CMECH.
Pewiams 3agaun ¢ HCIIOJIL30BAaHUEM MOHSATUH «MaccoBasl JOJIs dJIEMEHTA B
BEIIIECTBE», «MACCOBAsl J0JIsI PACTBOPEHHOTO BELIECTBAY, «OObEMHAsS OIS
ra3000pa3HOro BEUIECTBAY

38

01.02

Ilpuzomoenenue pacmeopa c
3A0AHHO MACCO80TL o€l

Pabomams ¢ nabopaTopHbIM 000pyIOBaHHEM U HarpeBaTeIbHBIMH TPHOOpaMH
B COOTBETCTBUH C IPABWJIAMHU TEXHUKH O€30M1aCHOCTH.
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pacm eopé'nnozo eewiecmea.

Buinoansame nipocteiinine npuéMsl oOpanieHus ¢ 1abopaTopHBIM
000pYyJOBAHUEM: C MEPHBIM LIMIIMHAPOM, C BECAMH.

Habniooamw 3a cBOMCTBaMU BEUIECTB U SBJICHUSMH, IPOUCXOIALIUMHU C
BEIIECTBAMMU.

39 03.02 O0o01IeHre 1 cucTeMaTr3anus 3HaHU N
1o TeMe «BaxHennme npeacTaBuTeNnn
HEOPraHNYECKHUX BEIICCTB.
KonudecTBeHHBIC OTHOIIICHHS B
XUMHUD)
40 08.02 Konmponsnas paboma no teme
«Baxueinmue npeIcTaBUTENN
HEOPraHUYECKHUX BEIICCTB.
KonudecTBeHHBIC OTHOIIICHHS B
XUMHI
OcHOBHBIE KJIACCHI HEOPraHUYeCKHUX coequHeHui (10 u)
41 10.02 Oxkcuipl, UX KI1accu(puKaIms Ob6vscHAmMb IOHATHUS «HECOJE00pa3yIONIe OKCUIBI», «COJIC00pa3yoIIne
XMMHUYECKHE U CBOMCTBA OKCHUJBI», «OCHOBHBIE OKCUBI, «KHCIOTHBIE OKCHIBD).
Xapaxmepuzoeamp 00111Ie XUMUYECKHE CBOWCTBA COJICO0PA3yIOLUIUX OKCUIOB
(KUCIIOTHBIX U OCHOBHBIX). Cocmasname ypaBHEHUS PEaKIHi ¢ ydacTHEM
OKCHJIOB.
42 15.02 OcHoBaHusI, UX KJIacCUpUKAIUS Cocmaensimes ypaBHEHUS PEAKIIUN ¢ yYaCTHEM OCHOBAHHUM.
U XMMUYECKUE CBOMCTBA Habniooams v onuceieams peakiiy ¢ y4aCTHEM OCHOBAHHM C TOMOIIBIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUHU.
43 17.02 Kucnotsl, ux xnaccudukarus Xapaxkmepuzosams 00ITME XUMHUYECKUE CBOMCTBA KUCTIOT
U XUMUYECKUE CBOMCTBA Cocmasnsams ypaBHEHHS peaklUii ¢ ydacTueM Kuciot. Habrwodams u
onucvLI8amMd PEAKLUU C YIaCTHEM KHUCIIOT C MTOMOIIBIO PYCCKOTO (POJIHOTO)
S3bIKA U SA3bIKA XUMHH
44 22.02 KonTpoabHnas pabora Ne 3
45 01.03 Conu, ux kiaccupukanus Paznnuath NOHATHUS «CPETHHUE COINY, KKUCIBIE COIM», KOCHOBHBIE COJIY.

1 XUMHUYECKHE CBOMCTBA

XapakTepu30BaTh 00IIME XUMHUUECKHE CBOMCTBA COJIEH.
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46 03.03 Cocmasnsims ypaBHEHUS peakInii ¢ yqacTueM cosiei. Habrooams
ONUCHI6aMb PEAKINH C YIaCTHEM COJIEH C MMOMOIIBIO PYCCKOTO (POIHOTO)
SI3BIKA U SI3BIKA XUMUH.
47 10.03 I'enernueckas cBsi3bp MEXAY KilaccaMu | Xapaxkmepu3z06ams TIOHITHE «T€HETUICCKUN PSI.
HEOPraHMYECKUX COCTMHEHUIN Hnnrocmpuposams TEHETHYECKYIO CBSI3b MEXK]Ty BEIIECTBAMU: IIPOCTOE
BEMIECTBO — OKCHJl — T'HJIPOKCUJ — COJIb.
48 15.03 Konmponsnas paooma Ned . Pewenue | Ymems o0pamaThes ¢ 1a00paTopHbIM 000pyJOBaHUEM U HarpeBaTeIbHBIMU
IKCHEePUMEHMANILHBIX 3a0ay no meme | IPHOOPaMU B COOTBETCTBUU C MTPABUIIAMH TEXHUKH 0€30TT1aCHOCTH.
«Ocnognble Knaccovl Heopeanuueckux | Pacnosnasams HEKOTOPHIE aHHOHBI M KATHOHEI.
COCOUHEHUIL). Habnrwoams cBOMCTBA DJIEKTPOITUTOB M MPOUCXOAIIUX C HUMH SIBJICHUH.
49 17.03 O0001IeHne U cUCTEMAaTH3AIAs 3HAHWH
o Teme «OCHOBHBIE KITaCCHI
HEOPraHWYeCKUX COCTMHCHUI)
50 22.03 KonTposibHas padoTa 1o Teme
«OCHOBHBIE KJIACCHI HEOPTAaHHYECKHIX
COEIUHEHUI
Ilepuoauyeckuii 3aK0H ¥ epuoAMUYecKasi cucTeMa xumu4ieckux 3jemMeHToB [I. U. MenneneeBa. Ctpoenue atroma (8 1)
51 24.03 EcTtecTBeHHbBIE cemelicTBa XuMuueckux | OO0bsacHsAmMb IPU3HAKHU, TIO3BOJISIONTNE OOBEIUHATh TPYIITBI XUMUUECKHX
3JIeMeHTOB. AM(OTEPHOCTh 2JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
Packpvisams XUMUYeCKAN CMBICI (ITUMOJIOTHIO) HAa3BaHUI €CTECTBEHHBIX
CEMENCTB.
52 05.04 OTkpeiTHE IepuoMUecKoro 3akoHa [[. | Paziuuams €CTECTBEHHYIO U HCKYCCTBEHHYIO KIIaCCU(UKAIIH.
U. MenpeneeBbiMm ObwvsicHamb, IOYEMY TIEPUOINICCKUN 3aKOH OTHOCST K €CTECTBEHHOM
KJ1accu(UKaIuu.
53 07.04 OCHOBHBIE CBEJIEHUSI O CTPOCHUU ObvscHAMb, UTO TaKOE «IIPOTOHY, «KHEUTPOHY», «INEKTPOH», «XUMUUYECKUN
aTOMOB JIEMEHTY», «MACCOBOE YHCIION.
54 12.04 CtpoeHue 1eKTPOHHBIX 000JI0YeK ObvsacHamb TIOHATHE «JIEKTPOHHBIN CIIOI», UM «3HEPTreTHUECKUI YPOBEHDbY.

aTOMOB

Cocmasnsims CXeMBI pacTpeICIICHUS DIIEKTPOHOB TIO JIEKTPOHHBIM CIIOSIM B
ANEKTPOHHOM 000JI0UKe
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55 14.04 [lepuoanyeckas cucreMa XuMHUeCKux | Packpvlieams GU3NIECKUN CMBICI TIOPSIKOBOTO HOMEPA XUMUYECKOTO
anemenToB /1. 1. MenneneeBa JIEMEHTA, HOMEPa NIEPU01a U HOMEPA IPYIIIBI.
ObwsicHsimb 3aKOHOMEPHOCTH U3MEHECHHS METANTUICCKUX U HEMETAJUTHUECKUX
CBOMCTB XUMHUYECKUX DJIEMEHTOB M UX COCTUHCHHI B IIEPHOIaX U TPYIIIax
56 19.04 XapakTepucTuKa dJIeMEHTa Xapakmepuzo6ams XAMHUYECKHUE JIEMEHTHI 1—3 Mepuo0B MO UX MOJOKEHUIO
TI0 €T0 MOJIOKCHHUIO B TIEPUOTNICCKOM B IIEPHOIMYECKON crcTeMe XuMuIeckux 3nemerToB /1. M. Menneneena.
57 21.04 cucreme Apeymenmuposams CBOUCTBA OKCHUJIOB M THIPOKCHJIOB METAILJIOB U
HEMETAIIJIOB IMOCPEICTBOM YPAaBHEHUH PEaKIIHA
58 26.04 3HavYeHne TIePUOIMIECKOTO 3aKOHA Onpedensims NCTOYHUKN XUMUYECKON HHPOPMAITUH.
Y TIEPHOMICCKON CHCTEMBI Tonyuams HEOOX0UMYIO HHPOPMAIIHIO U3 PA3TMIHBIX HCTOYHHKOB,
XHUMHYECKUX 3JICMCHTOB aunanusuposams €€, opopmaame MHPOPMAITMOHHBIN TIPOIYKT, NPE3eHMOBAMb
. N. MenpeneeBa €ro, 6ecmu HaAyIHYIO TUCKYCCHIO, OMCmaueams CBOIO TOUKY 3pEHUS HITH
KOPPeKmuposams e
Xumu4yeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakuun (10 1)
59 28.04 Honnas xumudeckas CBI3b O0wscHAmMb, YTO TAKOE NOHHASA CBSI3b, HOHLI.
Xapaxmepuzoeams MeXaHU3M 00pa30BaHUsl HOHHOM CBSI3H.
Cocmasnsims cXxeMbl 00pa30BaHUs HOHHOM CBSI3H.
Hcnonvzoeams 3HaKOBOE MOJECITUPOBAHUE.
Onpedenamp TUTI XUMUYECKOH CBSI3U 1O (hOpMyJie BELIECTBA.
60 03.05 KoBanenTHas xumuieckast cBs3b ObvscHAMb TOHITUS «KOBAJIEHTHAS CBS3bY, «BAJCHTHOCTHY.
Cocmasnsams cxeMbl 00pa30BaHUs KOBAJICHTHON HETOSPHON XUMUYECKOU CBS3H.
Hcnonvzoeams 3HaKOBOE MOJICTUPOBAHHUE.
Onpedenamp TUTI XUMUYECKOH CBSI3U 1O (hOopMyJie BEUIECTBA.
61 05.05 KoBanenTHas HenoJssspHas Ob6vsicHAmMb TIOHATUS «KOBAJICHTHAS TOJISIPHAS CBS3bY,
U TIOJISIpHAsI XUMHYECKasl CBA3b «OIEKTPOOTPULIATENBHOCTDY, «BO3TOHKAY, UIH «CYOINMAIIU».
Cocmasnsims cXeMbl 00pa30BaHUsl KOBAJCHTHOMN MOJISPHON XUMUYECKOM CBSI3H.
62 10.05 Merammnueckass XUMHUUECKas CBSI3b ObvsicHamyb, 9TO TAKOE METAJIIINYECKAS CBA3b.
Cocmasnsims cXeMbl 00pa30BaHUs METAITMYECKONH XUMUYECKOU CBSI3U.
Hcnonvszoeams 3HaKOBOE MOJICTUPOBAHHUE.
63 12.05 KonTtponsHas pabota Ne5
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64 17.05 OKHCANTENBHO-BOCCTAHOBUTENBHBIE | OObACHAMb TIOHATUS «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIIY,
peakuu CTeneHb OKUCICHUS «OKHUCIIUTEIbY, «BOCCTAHOBUTEIBY, KOKUCICHHEY, «BOCCTAHOBIICHUEY.
Knaccuguyuposams xumudeckne peakiuuii o Mpu3HaKy U3MEHEHHS CTETICHEH
65 19.05 OKHCIICHHSI 2IeMEHTOB. OObACHAMb TIOHATHS «CTENICHb OKUCIICHUS,
«BaJICHTHOCTBY.
66 24.05 O0o01IeHne U CHCTeMAaTH3AINS CrpoeHne atoMa» U «XUMHUYecKass CBs3b. OKHUCIHTEIHLHO-BOCCTAHOBHUTEIHHBIC
3HaHUH XUMHYECKHX DJIEMEHTOB peaKImm»
67 26.05 «[lepronyeckuii 3aK0H U «Xumuueckas cBsi3b. OKUCINUTENBHO-BOCCTAHOBUTENIbHBIE PEAKLIUN»
MepUoNYecKas CUCTeMa
XUMHUYECKnX dyeMeHToB J1. 1.
MenneneeBa. CTpoeHUE aToOMa»
68 31.05 [ToBTOpEHUE TIPOWIECHHOTO
MaTepuaa
Conep:xkanme
9 kiace

(67 uyacoB, 2 yaca B HeeJII0)

IToBTOpeHUE U 0000IeHIEe cBeAeHHIl Mo Kypcy 8 kiacca (5 yacoB)

bunapusie  coemuuenus. OKcuasl  coseoOpasyrolpe © - HecojieoOpasyrome. [MOPOKCHIBI:  OCHOBaHHs, aM(pOTEPHBIE  THIPOKCHIEBI,
KHCIIOPOJICOAEpIKaIe KUCIOThl. CpeiHue, KUCIIbIC, OCHOBHBIC i KOMITIEKCHBIE COJIH.

O0600I1eHIe CBEACHUI 0 XUMHUCSCKHUX peaknusax. Kiaccupukaius XAaMHYECKAX PEaKIUil 10 pa3IMYHbIM MTPU3HAKAM: COCTABY U YKCITY pearupyrommx
1 00pa3yIoIIUXCS BEIIECTB, TEIIOBOMY 3((hEKTy, 00OpaTHMOCTH, HM3MEHEHHIO CTEI€HEH OKHCIEHHs DIIEMEHTOB, OOpa3yIOlIMX pearupyromine
BEIIIECTBA, arPEraTHOMY COCTOSIHUIO PEarupyroIuX BEIIECTB, HCIOIb30BAHHUIO KaTaIH3aTopa.

[ToHsATHE O CKOPOCTH XHMHUECKOW peakinuu. DakTophl, BIUSIONIHE HAa CKOPOCTh XMMHUYECKHX pEaKIMi: MPUpPOIa PEeardpyroIIuX BEIIECTB, HX

KOHICHTpalud, TEMIICpaTypa, mjiomaab CONPUKOCHOBCHUS, HAJIMYNE KaTAJIU3aTOopa. Karamus.

XuMHYecKHe PeaKIui B pacTBOpax 3JeKTpoauTos(10 yacos)
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[TonsiTHE 00 AMEKTPOTUTUISCKON AUCCONMAINU. DIEKTPOIUTHI K HEIJCKTPOIUTHL. MeXaHU3M JUCCOIHAINN ICKTPOIUTOB C PA3TUYHBIM XapaKTep oM
cBs3u. CTeneHb EKTPOJIUTHUECKON fuccoranui. CUIIbHBIE U CJIa0bIe SJIEKTPOIIUTHI.

OCHOBHBIC TIOJIOKEHUSI TEOPUHU IIICKTPOJMTUYCCKON muccormanuu. Kiaccupukamus MOHOB M MX CBOWCTBA. KHCIOTBI, OCHOBAaHHMS W COJIM Kak
ANEKTPOJUTHL. VX Kiaccudukanus u 1uccoruanus.

OO0mue XMMHYECKHEe CBOMCTBA KUCIIOT: U3MEHEHHUE OKPACKH MHAMKATOPOB, B3aUMOJCHCTBUE C METAJNIAaMH, OKCHIAMH M THIPOKCUIAMHU METaJUIOB U
COJIIMU. MoneKysipHble U HWOHHBIE (TIOJHBIE U COKpALIEHHbIE) YpaBHEHUS peakiuil. XMMUYECKHIl CMBICI COKpAIlEHHBIX YpaBHEHHUH. Y CIOBUS
MPOTEKAHUSI PEAKIIMI MEXKTy SJIEKTPOJIMTAMU JI0 KOHIIA. Ps/T akTUBHOCTH METAJIJIOB.

OOmMe XHMUYECKHE CBOMCTBA IIEI0YeH: B3aMMOJCHCTBHE C KHMCIOTAMM, OKCUJAMH HEMETa/uioB, coyiaMu. OOIMe XHMUYECKHE CBOMCTBA
HEPaCTBOPUMBIX OCHOBAHH: B3aUMOJICUCTBHE C KUCIOTAMH, PA3JIOKCHHUE MPU HAT'PEBAHUM.

OO0mue XMMHUYECKHUE CBOMCTBA CPEIHUX COJICH: B3aUMOJICHCTBUE C KUCIOTAMH, IIEJI0YaMH, COJIIMUA U MeTa/laMd. B3anmonelicTBre KUCIBIX COJIEH CO
IIeI0YaMHU.

IM'uaponu3 xkak 0OMEHHOE B3aMMOJCUCTBUE COJICH ¢ BOJOW. ['MApOM3 COJMM CHJIBHOTO OCHOBAHHMS M ClIa00W KHUCIOTHL. [Maponm3 comu ciaboro
OCHOBAHUS ¥ CHJIBHOM KUCIIOTHI. BomopoaHeiil mokaszatens (pH).

CBoiiCTBa KHCIJIOT, OCHOBaHHH, OKCHIOB W COJICM B CBETE TEOPHUM DJICKTPOJMTHYECCKOW JUCCOIMALMU M TIPEJICTABICHUA 00 OKHCIUTEILHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUSX.

Ilpakmuueckaa paooma Nel. Pewenue 3xcnepumeHmaibHolX 3a0ay no meme «1eKmpoaumudecKas OucCoOyuauusy.

Hemeramibl 1 ux coequnenus (25 yacoB)

CTpoeHne aTOMOB HEMETAIJIOB M MX TOJIOKEHHE B MEPUOIMUECKOM cucTeMe. Psi snekrpoorpuiiatenbHocTH. Kprctamimdyeckue peméTkin HeMeTauioB
— TPOCTHIX BelecTB. Pusndeckre CBONCTBa HeMeTauioB. OO0IIne XUMHYECKHE CBOWCTBA HEMETA/UIOB: OKHCIIUTEIILHBIC U BOCCTAHOBUTE IbHBIE.
[anoreHbl, CTPOCHHE WX aTOMOB U MOJEKya. DU3NUYECKUEe W XMMUYECKHE CBOMCTBA rajJoreHOB. 3aKOHOMEPHOCTH U3MCHEHHS CBOWCTB TaJlOr€HOB B

3aBUCHUMOCTH OT HMX IIOJIOXKCHHS B nepno;[nqecxoﬁ cucteme. HaxoxxaeHne rajioreHOB B npupoaec U UX IOJYUCHHUC. buonoruueckoe 3HaueHue u
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IIPUMEHEHHE TAJIOTEHOB.

["anmoreHoBO10pOABI M COOTBETCTBYIOIIME UM KHCIOTHI: IUIABUKOBAsl, COJISIHAs, OpOMOBOJOpOJHAs, MOJ0BOJopoaHasA. ['anorenunpl. KauecTBeHHbIE
peakiuu Ha rajoreHu1-uoHsl. [IpumeHeHune coelMHeHN rajJoreHoB.

O6mas xapakrepuctuka eMeHToB VIA-rpynmel. Cepa B npupojie u e€ nojsydeHne. AJUIOTPOTTHBIE MOAU(PHUKAIIUU CEPBhI U UX CBONCTBA. XUMHUYECKHE
CBOMCTBA CEphI U €€ MPUMEHEHNE.

CepoBoJIopo/: CTpOEHUE MOJEKYJbl, (pU3MUEeCKHe U XUMHYECKHE CBOWCTBA, MOJydeHHe U 3HaueHue. CepoBogopoaHas kucinoTa. Cynbpuabl U HX
3HaueHue. JIroMuHOpOPHI.

Oxkcun cepri(1V), ceprrcras kucnora, cyabdurel. KauecTBeHHas peakius Ha Cyab(pUT-uoH.

Oxkcun cepri( V), ceprast kucinora, cyabdarsl. Kpucramioruaparsr.

CepHast KucIOTa KaK CHJIBHBIM 3JIeKTpoauT. CBOWCTBa pa30aBiIEHHOW CEPHOW KUCIOTHI KaK TUIMMYHOW KHCJIOTHI: B3aUMOJCUCTBHE C METaJlJIaMH,
OCHOBHBIMH 1 aM()OTEpHBIMH OKCUAAMH, OCHOBAHUSMU U aM(pOTEPHBIMU TUIIPOKCUIaMU, coyiiMU. KadecTBeHHas peakius Ha Cylb(ar-uoH.

OO6mrast xapakTepucTUKa 3JIeMEHTOB V A-rpymibl. A30T, CTpPO€HHE €ro aroMa ¥ MOJIeKYbl. DU3HMYecKre M XUMUUECKHE CBOMCTBA U TPUMEHEHHUE a30Ta.
A30T B Ipupo/Jie ¥ ero OUOJIOTUYECKas POJib.

AMMUak, cTpoeHHe MOJIEKYIIbI U (pu3HuecKre CBoiicTBa. AMMHAauHas BOJa, HalIaTbIPHBIN CIUPT, THIPAT aMMHaka. JJOHOPHO-aKIEeNTOPHBIA MEXaHU3M
o0Opa3oBaHus CBs3U B KaTHoHe aMMOHMs. BoccTanoButenbHble cBoicTBa ammuaka. Conu aMMOHUS U UX NpuMeHeHue. KauecTBeHHas peakius Ha
KaTHOH aMMOHHUSL.

Oxcupl a30Ta: HECOIe00pasyIoIIe U KUCIOTHbIE. A30TUCTas KUCIOTa U HUTPUTHI. A30THas KUCJIOTa, € ToJy4eHue u cBoiictBa. Hurpatsl.

docdop, ctpoenue aroma u ayuotponus. Docuast. ochun. Oxcun dhocdopa(V) u dhocdopnas (oprodocdopnas) kucnora. Pocdatsl.

OO0mas xapakTepucTuka MeMeHTOB [VA-rpynmnsl: 0COOEHHOCTH CTPOCHHSI aTOMOB, TIPOCTHIX BEIIECTB M COSAMHEHUN B 3aBUCHUMOCTH OT MOJIOXKEHUS
AIIEMEHTOB B MEPUOINYECKON crcTeMe. YTIepoa. AJTOTPONHbIE MOAU(PHUKAIIUU: anMa3, TpaduT. AMOpGHBINA YTIEpo: caxka, aKTUBUPOBAHHBIN YT OJIb.
Ancop6uust. Xumuueckue cBoiicTsa yriepoaa. KokcoxuMudeckoe Npou3BOJACTBO U €ro npoaykuus. Kapousl.

Oxcup yraepoxaa(Il): crpoenune mMomexynbl, moixydeHue u cBoiictBa. Oxcua yraepona(IV): crpoeHne MONEKynbl, MOJydeHHUE U CBOWMCTBA. YTOJbHAs
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kucinoTa. Cou yrojapbHOM KHUCIOTHL: KapOOHAThI ¥ THAPOKApOOHATHL. TeXHUYecKas: ¥ MUIIEeBast COJa.

Opranuyeckasi XumMusi. YTJI€BOJIOPOIbI.

MertaHn, 3TaH U IpoIaH Kak MpejeibHble (HAaChILEHHBIE) YIIIEBOJOPOAbl. DTHIIEH U alETUJIEH KaK Helpe/aeabHble (HEHACBILIEHHbIE) YTIIEBOJAOPOIbI.
CrpykrypHble popMyIbl BelecTB. ['opeHue yrieBoaopo1oB. Peakuuu neruiprupoBaHusi NpeAeabHbIX YTIII€BOI0POIOB.

CrupTsl. DTUIIOBBIA CHHPT, €ro MOJy4YeHHEe, IpUMEHEeHue U ¢u3nonoruueckoe aeiicreue. TpEéxaToMHBIM COMPT IIMLIEPUH. YKCYCHas KUCIOTa Kak
MpeICTaBUTENb KapOOHOBBIX KHCIOT.

Kpemnuwii: crpoenue aroma u HaxoxjaeHue B npupoje. Cunumuasl u cunad. CpoiictBa kpemHus. Oxcup kpeMumsi(IV). Kpemuuesast kuciora u eé
COJIH.

[IpousBoycTBO crekna U uemeHTa. [Ipoaykuusi CHIMKAaTHOW MPOMBIIIIEHHOCTH: ONTHYECKOE BOJOKHO, Kepammuka, dapdop, ¢asHc. OnTuueckoe
BOJIOKHO.

Hemeranner B npupone. ®pakiimoHHasi MeperoHka *HUAKOIO BO3JAyXa Kak croco0 MoyiydeHus Kuciaopona, a3oTa u aproHa. Ilomydenue docdopa,
KPEMHHMSI, XJI0pa, M0J1a. DIIEKTPOJIU3 PACTBOPOB.

[Tonyuenue cepHOM KHUCIOTHI: CBHIPHE, XMMH3M, TEXHOJOTHYECKash CXeMa, METOJ KHIISIIETOo CJosl, MPUHIUIBI TEIIo0oOMeHa, MPOTUBOTOKA H
uupkKyisinuu. Oneym. [Ipon3BoaCTBO aMMuaka: ChIpbE, XUMHU3M, TEXHOJOTUYECKAs CXEMa.

Ilpakmuueckas paooma No2. H3zyuenue ceoiicme conanoil Kucjiomal.

Ilpakmuueckaa paboma Ne3. H3yuenue ceoiicme cepruoil Kuciomal.

Ilpakmuueckaa paooma Ned. Ilonyuenue ammuaka u uzyuenue e20 c0icma.

Ilpakmuueckaa padoma Ne5. Ilonyuenue yenekucnozo 2aza u uzyuenue e20 c60iUCmaey.

Mera/uibl ¥ ux coequnenns (17 yacos)
[TonoxeHHe METAUIOB B TEPHOANYECKON cHCTeMe XuMuueckux syemMeHtoB JI. M. MeHzeneeBa, CTpOGHHE aTOMOB W KPHCTAUIOB METAJUIOB.

Mertammmueckas CBsA3b U METaJUIHUecKas KpUCTAJININICCKas peméTKa. du3nueckue CBOMCTBAa METAJIOB; 9JICKTPO- U TCIJIOIIPOBOJHOCTD, OTpaKaroiias
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CIOCOOHOCTB, IMIIACTUYHOCTh. UEPHBIE U IBETHHIE METAILIHI.

MeTtamibl Kak BOCCTAHOBUTEIU. DIIEKTPOXUMUYECKUH Psijl HANpshKeHUH. B3anmoaeiicTBue MeTauioB ¢ HeMeTaulaMy, OKCHJIaMU, KUCIIOTAMHU, COJISIMH.
ANTIOMHHOTEPMHSL.

OO6mast xapakTepucTHKa 3J1eMeHTOB [A-rpynmbl. OKCUABI U THUIPOKCUIBI MIETOYHBIX METAIOB, UX TOJIyY€HHUE, CBOWCTBA, IpUMeHeHne. BaxHelue
COJIY ILIEJIOYHBIX METAJUIOB, X 3HAYEHHUE B MPUPOJIE U )KU3HHU YEIOBEKA.

O6mas xapakrepuctuka ameMeHToB [[A-rpymnmbl. OKCUABI U TUAPOKCHABI MIEI0YHO3EMETbHBIX METAJIJIOB, UX IMOJYYeHHE, CBOMCTBA U NMPUMEHEHHUE.
Bakneiimne conu nieno4Ho3eMeNbHBIX METAJIOB, UX 3HAUEHHE B IPUPO/IE U JKU3HU yenoBeka. KapOoHaTsl U ruipokapOOHaThl KaIbIHsl.

Bpemennas u noctostHHas KECTKOCTh BoAbl. CrIOCOObI ycTpaHeHUs: BpeMeHHO! KECTKoCTH. CrocoObl yCTpaHEeHUs MOCTOSTHHON KECTKOCTH.
CoenuHeHus aJllOMUHUS B TpHpoje. XUMHUYECKHE CBOWCTBa amtoMuHMs. OCOOGHHOCTHM OKCHIAa M THUIPOKCHIA ATIOMUHUS Kak amM(pOTEPHBIX
coeMHCHUH. Baxxuelme comm amroMuHus (XJI0pu/l, cyinbdar).

OcobGenHoctu cTpoeHms aroMa xene3a. JKeme3o B mpupone. Baxueimue pyasl skenesa. [lomydenwe uyryHa u ctammd. OKCHABI M THIAPOKCHIBI
xene3a(ll) u (II1). Comu xene3a(Il) u (I11). OOHapykeHHEe KaTHOHOB JKeJie3a B pacTBOpE. 3HaUECHUE COCTMHCHUH JKele3a.

Koppo3us razopast (xumMuueckasi) U 3J€KTpPOXUMHUUECKas. 3aliuTa MEeTauIoB OT Koppo3uu. Mertamisl B npupoje. [lonstue o metammypruu. UépHas u
uBeTtHas Metautyprusi.  [lupomeramnmyprus, TUApOMETALTYprus, 3JaeKkTpoMeramtyprus. JlomenHslii mporecc. IlepepaboTka uyryHa B cCTallb.
DIEeKTPOIN3 PacIUIABOB.

Ilpakmuueckasa padoma Neb. Kécmkocmo 600t u cnocobwl eé ycmpanenus.

Ilpakmuueckas paooma Ne7. Pewenue skcnepumenmaivHovix 3a0ay no meme «Memannwi.

Xumus u okpy:kawias cpena (2 yaca)
Ctpoenue 3eMin: sapo, MaHTHs, 3eMHas Kopa, Jutocdepa, ruapochepa, atmochepa. Xumudeckuii coctaB 3eMiid. [opHble mopoasl. MuHepasbl.
Pynpl. Ocaounbie ropHbie moposl. [1one3Hbie HCKomaeMble.

M CTOYHHUKM XHUMHUYECKOTO 3arpsA3HCHUA oxpyncaromeﬁ CpCabl. I'moGanpHbBIE SKOJIOTHYSCKHUE HpO6HCMBI YCJIOBCUYCCTBA: HAPYIICHUC OMOTreOXUMHUYECKHUX
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KpYroBOpOTOB XMMHUUYCCKUX JJICMCHTOB, IMOTCIUICHHUC KIIMMAaTa, KHUCJIOTHBIC OOXIU WU Ip. O30HOBEIC ABIPBIL. Mexc;[yHapoleoe COTPYAHHUUYCCTBO B

00JacTH OXpaHbl OKPYKAIOIMIEH Cpelbl OT XUMUIECKOTO 3arpsa3HeHUs. «3eIEHasT XUMUSD).

O0o01eHne 3HAHNT 110 XMMHUH Kypca oCHOBHO# mKkoJibl. [ToaroroBka k OI'D (8 yacos)

CrpoeHue aToMa B COOTBETCTBHM C TOJIO)KEHHEM XMMHUYECKOTO 3J€MEHTa B nepuoanyeckoil cucteme. CTpoeHHE BeELIeCTBa: XMMHUYECKas CBSI3b U
KpUCTAJIJIMYECKas pelméTka. 3aBUCUMOCTh CBOMCTB OOpa30BaHHbBIX 3JEMEHTAMM MPOCTHIX BELIECTB (METAUIOB, HEMETAJUIOB, OJIArOPOJIHBIX ra30B) OT
MIOJIOXKEHUSI AJIEMEHTOB B MepUoIndecKkoil cucreme. THIoIorus HeopraHMUeCKrX BEIeCTB, pa3/iejieHne UX Ha Kiacchl U rpynimsl. [IpeacraBurenn.
[Ipu3Haky ¥ yciaOBHS MPOTEKAHUSI XUMUYECKUX peakiuil. TUIIONOTHS XUMUYECKHX PEaKIMil M0 pa3iuyHbIM MpH3HaKaM. Peakunyu MOHHOTO oOMeHa.
OKHCANTENbHO-BOCCTAHOBUTENbHBIE PEAKIHH.

XWMHYECKHE CBOMCTBA TPOCTBIX BEIIECTB. XapaKTePHbIE XUMHYECKHE CBOMCTBA COJICOOPA3YIONIMX OKCHJIOB, THAPOKCHUIOB (OCHOBaHUI,

KHCTIOPOACOAEPKAIIUX KUCIOT U aM(POTEPHBIX THIPOKCHUIIOB), COJIEH.

KasiengapHo - TeMaTH4ecKoe MJIaHUPOBaHUE
9 KJIACC

(67 uacoB, 2 yaca B He/IeJII0)

Howmep Jara
XapakTepHuCcTHKA OCHOBHBIX BH/IOB JeATeJIbHOCTH y4alIuXcsl (Ha ypOBHe y4eOHbIX
YpPOKa Tema ypoka . .
Ilnan dakr HeHCTBHH)
IL./1.
IloBTOpeHue M 00001IeHHE CBeAeHUIT O Kypcy 8 knacca. Xumuyeckue peakuuu (5 1)
1 01.09 Knaccugukanus HeopraHuueckux | Xapaxmepuzosams OKCHIBI, THAPOKCUIbI (OCHOBaHMS, aMQpOTEpHbIE THUIPOKCHIBI,

BCIICCTB U UX HOMCHKJIATYpa

KUCJIOPOACOAEpIKaIIe KUCIOThI) U COJIM MO IUIAHYy: COCTaB, CIOCOObI 0Opa3oBaHuUs
Ha3BaHUIl, XapaKTepHble CBOMCTBa W mosyyeHue. Kraccuguyuposams OKCUBI,
TUIPOKCUIBI (OCHOBaHMS, aM(pOTEpHbIE THAPOKCU/IBI, KUCIOPOACOAEPKAIINE KUCIIOTHI)
U COJIM TIO PA3JIMYHBIM MTPU3HAKAM.
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2 06.09 Knaccugukamms XuMuuecKux ObvsicHamb TOHATUS «XUMUYECKas PEAKLU», «PEaKIUH COCAUHEHUS», «PEaKIUu
PEaKIuii 1o pa3InIHbIM Pa3I0KEHUD), «PEAKIIMH 0OMEHa, «PEaKIUHU 3aMEICHI», «PEaKIUU HeUTpaTH3aIiimy,
3 08.09 OCHOBAHHSAM «OK30TEPMUYECKHE PEAKLIUN», «IHIOTEPMHUECKHE PEAKINN», «OOpaTHMbIE PEaKIHm»,
' «HEeoOpaTUMBbIC PEAKLIUNY, KOKUCIUTEIFHO-BOCCTAHOBUTEIILHBIC PEAKIINN
4 13.09 KonTpoabnas padora Ne 1
) 15.09 [TonsiTHe o ckopocTn xUMHUECKON | OOvbACHAMb, UTO TAKOE CKOPOCTh XMMHUECKOH peakium.
peakuuu. Karanus Apeymenmuposams BbI00p eUHUI] u3MepeHus Vp.
Xumudeckne peakiuu B pacrtpopax (10 1)
6 20.09 DIEeKTPOIUTHYECKAs TUCCONManus | Xapakmepu3o6ams TOHATUS <QIEKTPOJIUTHYECKAS TUCCOIHALND), «IJICKTPOIUTH,
«HEDIIEKTPOJIUTHIY.
7 22.09 OCHOBHBIE TIOJIOKESHHS TEOPHU Xapakmepuzoéamv TIOHSATHS «CTETIEHb IHCCOLMAINY», «CHIBHBIE ODIIEKTPOIUTHI,
AIIEKTPOIUTUICCKON TUCCOIUAIINN | «CITa0ble AIIEKTPOJIUTHIY, «KATHOHBD), «aHWUOHBD), «KHCIOTBD», «OCHOBAHHS, «COIIM.
(TONH) Cocmasnames ypaBHEHHUS SJEKTPOJUTHUYECKOM MUCCOIMAIIMM KHUCJIOT, OCHOBAHUN U
COJIEH.
8 27.09 XWMHUYECKUE CBOMCTBA KUCIIOT Kak | Xapakmepuzoseams 0OIIME XUMHUYECKHE CBOMCTBA KHCJIOT C TIO3WLIHUNA TEOPUU
JNIEKTPOJIUTOB ANEKTPOJUTUYECKOHN TUCCOLHAIINN.
9 59.09 Cocmasnsims MOJIEKYIApHBIE, MOJIHbIE U COKpAIIEHHbIE MOHHBIC YPaBHEHMS peakUui ¢
' YYaCTUEM KUCIIOT.
10 04.10 XuMuyeckue cBoiicTBa ocHoBaHul | Cocmasnams MOJNEKYISIPHbIE, MOJIHBIE U COKpAIIEHHbIE HOHHBIC YPaBHEHUS PEAKIH C
KaK 3JIeKTPOJIUTOB y4acTUEM OCHOBaHUH.
Apeymenmuposams BO3MOXKHOCTb MPOTEKAHHS PEAKIHA C ydyacTHeM OCHOBAaHUU Ha
OCHOBe mpaBuiia beprose.
11 06.10 XUMHYECKUE CBOMCTBA COJIeH Kak | Xapakmepuzosams 0OIIME XWMHYECKHE CBOMCTBA COJIEH C TMO3HMIMA TEOpUH
JIEKTPOJIUTOB EKTPOIUTUYECKON TUCCOIUALINH.
Cocmasnsims MONEKYISApHBIC, TIOJHBIE U COKPAIIEHHBIC HOHHBIE YPaBHEHUS PEaKIUi C
Y4aCTHEM COJIEH.
12 11.10 [Tonsatue o runponuse conei Yemanasnueams 3aBUCUMOCTD MEXIY COCTABOM COJIM M XapaKTepoM €€ TUIPOJIn3a.

Ananuzuposams cpeny pacTBOpa COJIM C IIOMOILBIO HHIUKATOPOB.
IIpoenosuposams TUI THIPOJIA3a COJIM HAa OCHOBE aHan3a e€ (hopMyIibl
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13 13.10 Pemenue sxcriepuMeHTaIbHBIX Ymems obOpamarbes ¢ 1a00paTopHBIM 000PYAOBAaHUEM U HAarpeBaTeIbHBIMH MPHOOpaMH
3aa4 1o TeMe B COOTBETCTBHUH C IPABUIIAMU TEXHUKH O€30TTaCHOCTH.
«DQNEKTpOJINTUYECKAs Habniooamws cBOWCTBA JIEKTPOJIUTOB.

JICCOITHALINS)

14 18.10 O060011eH1E U cUcTeMaTH3alus
3HAaHUU MO TeMe «XUMHUYECKUE
peaKiuu B pacTBOpax
AIIEKTPOIIUTOBY

15 20.10 «XUMHUYECKHE PEAKIIUHU B
pacTBOPAx IMEKTPOIUTOBY

HemeTanabl 1 ux coeuHenus (25 1)

16 25.10 OO11as XxapakTepucTuKa ObvscHAmMb, UTO TAKOE HEMETAJUIHI.

HEMETaJJIOB Xapakmepuzoéams XUMUUYECKUE dJIEMEHTBI — HEMETAJUTBl U CTpOeHUe, (pru3muecKkue u
XHUMHUYECKHE CBOMCTBA IPOCTHIX BENIECTB — HEMETAIUIOB.

17 27.10 OO6mras xapakTepucTuKa Xapaxkmepuzosams CTpoeHUE, (PU3NUYECKHE U XUMHUYECKHE CBOWCTBA, TOJIYUCHHE H
aneMeHToB VIIA-rpynmnsr — MIPUMEHEHHUE TAJIOTE€HOB B TUTaHE 00IIIET0, 0COOCHHOTO M €TMHUYHOTO.
raJIoTeHOB

18 08.11 CoenuHeHus rajoreHoB Xapaxkmepuzosams ¢ HWCTIOJIB30BAHUEM PYCCKOTO (POTHOTO) SI3bIKA M S3BIKA XUMHUU

cocTaB, PU3MYECKUE M XUMHUYECKHE CBOMCTBA, MOJTYYCHUE W NMPUMECHEHUE COCIWHEHHN
TaJIOTCHOB.

19 10.11 N3yuenune CBOWCTB COJISTHOM Ymemw oOpamarbcst ¢ 1a00paTopHBIM 000PYI0BAHUEM M HarpeBaTeIbHBIMU TPHOOpaMu
KUCJIOTHI B COOTBETCTBUU C NIPABUIIAMU TEXHUKH O€301TaCHOCTH.

Habntooams cBONCTBA AJIEKTPOIIMUTOB U IPOUCXOSIIUX C HUMU SBJICHUH.

20 15.11 OO01as XxapakTepucTuKa Jasamb 001y XapaKTEpUCTHUKY aroMaM, MPOCTBIM BEIIECTBAM U COCTUHEHHUSIM
anemeHToB VIA-Tpynmner — XaJIbKOTEHOB B 3aBUCUMOCTH OT UX IMOJIOKEHHSI B IEPUOIUICCKON CUCTEME.
xanpkoreHoB. Cepa Xapaxmepuzoeams CTpOEHHUE, AUIOTPOIHUIO, (DU3MYECKME W XHMHUYECKHUE CBOMCTBA,

N0JIy4eHUE U IPUMEHEHHE Cepbl.
21 17.11 CepoBo10poa 1 CyabhUIbI Xapaxkmepuzoéams C HCIOJIB30BAaHUEM PYCCKOTO (POJHOTO) f3bIKA U S3bIKa XUMHH

COCTaB, (I)I/BI/I‘IGCKI/IG 1N XUMHYCCKHUC CBOI>'ICTB3., MOJYYCHUC U IIPUMCHCHUC COCIUHEHUN
CCPBI B CTCIICHU OKUCJICHUA 2.

Hazvieams coeguHeHus CCPbI B CTCIICHU OKHUCJICHUA -2 1o (I)OpMyJ'IC n cocmaejiimos
(I)OpMy.IIBI 110 X Ha3BaHUIO.
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22 22.11 Kucnopoansie coenuHeHus cepbl 3anucvieams HOPMYIBI OKCUIOB CEPBI, HA3bIBAMb UX, ONUCLIBANbL CBONCTBA HA OCHOBE
3HAHUH O KUCIIOTHBIX OKCHIAX.

Xapaxkmepuzosams ¢ WCTIOIB30BAHUEM PYCCKOTO (POTHOTO) SI3bIKA M S3BIKA XUMUU
cocTaB, pU3MUECKUE U XUMUYECKHE CBOMCTBA CEPHOM KHCIOTHI KaK AJIEKTPOJIMTA.

23 24.11 W3yuenne cBOMCTB cepHOM Ymemw obpamarbces ¢ 1abopaTopHbIM 000PYAOBaHHUEM U HArpeBaTEIbHBIMH MTPHOOpaMH

KHCJIOTBI B COOTBETCTBUM C MPABWIIAMHU TEXHUKH O€301TaCHOCTH.

24 29.11 OO01as XxapakTepucTUKa Jlasamb 00IIyI0 XapakTEpPUCTUKY aTOMaM, IPOCTBIM BELIECTBAM M COEIWHEHUSIM
XUMUYECKHX 3JIEMEHTOB VA- areMeHTOB VA-TPYIIBI B 3aBUCUMOCTH OT HX IOJIOKEHUS B IIEPHOANYECKON CHCTEME.
rpynnsl. A30T Xapaxmepuzoéams € WCIOJIB30BAHUEM PYCCKOTO (POJHOIO) fA3bIKA M SI3bIKA XUMHH

CTpoeHHE, PU3MUECKUe U XUMUIECKHE CBONCTBA, TIOJTYyIEeHUE U TPUMEHEHHE a30Ta.

25 01.12 Ammuak. Con aMMOHUS Xapakmepuzoéams C WCNOJIB30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA W SI3BIKA XUMHU
COCTaB, CTPOCHHWE MOJICKYJbl, (PU3MUECKHE W XHUMHUYECKHE CBOWCTBA, TOJy4YEeHUE W
pPUMEHEHHE aMMHaKa.

Has3zvieamwv conu ammoHus 1o GopmysnaM U cocmasnams GOPMYIbI IO UX Ha3BAaHUSIM.

26 06.12 [Tonyyenue ammuaka u uzyuenue | [lomryuams, codoupams WM pacno3nasams ammuak. Oopawamecs ¢ 71a00pPaTOPHBIM
€ro CBOICTB 000py/ZIOBaHHEM M HarpeBaTeNbHBIMU TNPUOOpPAaMH B COOTBETCTBUU C IpaBUIAMHU

TEXHUKH 0€30MacCHOCTH.

27 08.12 ®docdop 1 ero coeAMHEHUS Xapaxkmepuzosams ¢ WCIOJIB30BAHUEM PYCCKOTO (POTHOTO) S3bIKA M S3BIKA XUMHUU
Kucnoposansie coeuiHenus a3ota | coctaB, (pU3MYECKHEe M XHMUYECKUE CBOICTBA, MOJYYEHHE U MPUMEHEHUE OKCHJIOB

28 13.12 a30Ta.

29 15.12 Kountpomnsnas pabora No2

30 20.12 OO01as XxapakTepucTuKa Jasamb 00IIYI0 XapaKTEpUCTUKY aTroMaM, MPOCTHIM BEIIECTBAM W COCIUHEHHSIM
aneMeHToB |VA- rpynmbl. Yraepoa | anemenToB [V A-rpymnibl B 3aBUCUMOCTH OT UX MOJIOKEHHS B IEPUOIUNIECKON CUCTEME.

31 22.12 KucnopoaHbeie coennHeHHst Xapaxmepuzoeams ¢ HCIOJNB30BAHUEM PYCCKOTO (POJHOTO) S3bIKA M SI3bIKA XUMHH
yriepoja cocTaB, (U3MYECKUE U XUMHUYECKHE CBOWMCTBA, MOJy4yeHHE M TNPUMEHEHHE OKCUIOB

yriiepoJa.

32 27.12 [Tomyuenue yriekuciaoro raza u Ionyuame, cobupamv W  pacnosnagams  yrAEKUCHbIA ra3z.  Obpawamvca ¢
U3yUYCHHE €ro CBONCTB 71a00paTOpHBIM 00OpPYJOBAHWEM M HarpeBaTelIbHBIMU NPUOOPaMU B COOTBETCTBUU C

IpaBUJIAMU TEXHUKH 0€30TaCHOCTH.
33 10.01 YrineBonopoisl Xapaxmepuzo6ams 0COOEHHOCTH COCTaBa U CBOMCTB OPraHMYECKHX COEAUHEHHI.

Paznuuams MNPpEaACIIbHBIC U HCTIPCACIIbHBIC YITICBOAOPOAbI.
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34 12.01 Kucnopoaconepxarue Xapaxmepuzoeams CIUPTHI KaK KUCIOPOJICOICPIKAIIUE OPTAHUICCKUE COCTMHCHHSL.
OpPraHWYECKUE COCTUHEHHS Knaccugpuyuposams CIMpTHI 110 YUCTY THIPOKCHIBHBIX TPYI B UX MOJICKYJIaX.
35 17.01 Kpemuuii u ero coenunenus Xapaxmepuzoéams € WCIOJIB30BAHUEM PYCCKOIO (POJHOIrO) sA3bIKA M SI3bIKA XUMMH
CTPOCHUE aTOMOB M KPUCTAJUIOB, (PM3MUYECKUE M XUMHUYCCKHEC CBONCTBA, MOJyYCHUE U
MPUMCHECHHUE KPEMHHUSI.
36 19.01 CunukaTtHasi IPOMBIIUIEHHOCTb Xapaxmepuzoeams CUINKATHYIO IPOMBIIIJIEHHOCTh U €€ OCHOBHYIO ITPOIYKIIHIO.
Yemanasiueams  aHANOTUM  MEXKAY — Pa3IUYHBIMH  OTPACISMH  CHJIMKATHOM
MIPOMBIIIIICHHOCTH
37 24.01 [Tony4yenue HemeTaIoB Onucvleams HAX0XKIEHUE HEMETAIIIOB B MPUPO/IE.
Xapaxmepuzoeams  (PAKIUOHHYIO TIEPETOHKY KHUIKOTO BO3TyXa KaK COBOKYITHOCTH
(U3UIECKUX MPOIECCOB.
38 26.01 [Momy4yenne BaxkxHEHIIHX Xapaxkmepuzoeams XUMH3M, CHIPhE, anmapaTypy W Hay4dHbIE TPUHIIUITEI POU3BOJICTBA
XUMHUYECKUX COCTUHECHUI CEpPHOM KUCIIOTBHI.
HEMETAIIJIOB CpasHusamsb IPOU3BOJICTBO CEPHOM KHCIOTHI M MPOU3BOJICTBO aMMHaKa
39 31.01 O6o6menue o Teme «Hemeramnsl | [Iposodums OLIEHKY COOCTBEHHBIX JOCTH)KCHHIN B YCBOCHUH TEMBI.
U UX COEAMHEHUS» Koppexmuposamb cBOU 3HaHUS B COOTBETCTBUU C IJITAHUPYEMbBIM PE3YIbTATOM.
Tonyuams XxuMudeckyro HHPOPMAIMH U3 Pa3TUUYHBIX UCTOYHUKOB.
IIpeocmasname undopmanuio no teme «Hemeramns» B Buae Tabaul], CXeM, OIIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npuMeHenrem cpeacts MKT
40 02.02 «Hemerasuiel 1 UX COEIUHEHUSY
MeTaniabl 1 ux coennHeHust (17 1)
41 07.02 OO01as xapakTepucTuka MeTaiioB | O0vsACHAmMb, YTO TAKOE METAILIBI.
Xapakxmepuzogams ~ XUMUYECKHE OJIIEMEHTHI-METAUIBI IO WX TMOJOXEHUI0 B
nepuoanyeckoit cucreme /. . Menaeneena.
42 09.02 XUMHUYECKHE CBOMCTBA METAJIJIOB ObvscHAmMb, 9TO TaKOE Psii aKTUBHOCTH METAJIIIOB.
Ilpumenams ero mjs XapaKTEPUCTUKH XHUMHUYECKUX CBONCTB TPOCTHIX BEIIECTB-
METAaJIJIOB.
Obobwams cuCTeMy XHMHUYECKHX CBOMCTB METAIOB KakK «BOCCTAaHOBHTEIbHBIC
CBOMCTBaY.
43 14.02 OOm1ast xapakTepuCTHUKA ObvscHamb 3TUMOJIOTHIO HA3BaHUS TPYIIBl «IIETOYHbIE METAIIIBDY.
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44 16.02 anemeHToB | A-rpyrimnbl Jasamv OOIIyI0 XapaKTEPUCTUKY IIEIOYHBIM METaJJIaM IO WX TIOJIOKEHUIO B
IIEPUOIMYECKON cucTeMe xumudeckux 3aneMeHToB /1. 1. Menneneesa.
45 21.02 O6uas xapakrepucruka I1A- ObvscHsamb 3STUMOJIOTUIO Ha3BaHUS TPYIIIbl «I1EJI0OUYHO3EMENIbHBIE METAILIBDY.
TPYIIIBI Jlasamvy 0o0myro xapakrepuctuky Metamnam |IA-rpynnel  (11e04HO3eMENbHBIM
MeTajulaM) 10 WX MOJOXEHHI0O B IMEPHOANYECKOH CHCTEME XUMHUYECKUX DIIEMEHTOB
46 28.02
. . Menneneena.
47 02.03 XKécTkocTh BOJIBI U CIIOCOOBI €€ ObvscHsamb TIOHITHE «GKECTKOCTH BOJIBD).
yCTpaHEHUs Pasznuuams BpeMEHHYIO U TIOCTOSTHHYIO KECTKOCTH BOJBI.
48 07.03 JKécTtkocTh BOMIBI M CLIOCOOBI €€ Ilonyuams, cobupame W pacnosHasams  YTIAEKUCIbIH Ta3. Obpawamvcs C
YCTpaHEHHUS 1a00paTOpHBIM 00OpPYJOBAaHHEM M HarpeBaTENbHBIMH MPUOOpPaMH B COOTBETCTBUU C
IpaBWJIaMU TEXHUKH 0€301aCHOCTH.
49 09.03 AJTFOMUHUH ¥ €0 COCTMHEHUS Xapaxmepuzoeams aTIOMUHUN TI0 €r0 IOJIOKCHHIO B TIEPHOJAMYECKON CHUCTEME
xuMmudeckux djaemenToB J[. . Menneneena.
50 14.03 Keneso u ero coenuHEHUS Xapakmepuzosams TOJIOKEHUE jKejle3a B TMEPUOJUYECKOM CHUCTEME XHUMHUYECKUX
anemenToB JI. 1. MenaeneeBa 1 0COOEHHOCTH CTPOSHUS aTOMa JKeJe3a.
Onucvieams QU3NYecKue U XUMUYECKHME CBOMCTBA JKeje3a, MOITBEpXKIas HX
COOTBETCTBYIOIIMMHU YPAaBHEHUSIMU PEAKITHII.
51 16.03 KontponbHas padoTa Ne3
52 21.03 Pemenne sxcnepuMeHTATBHBIX DKCHEPUMEHTAIBHO UCCIe0068amb CBOWCTBA METAUIOB W HMX COCIWHEHUN, peliaTh
3aza4 1o Teme «MeTtauib» SKCIIEPUMEHTAJIbHBIC 3a/1a4M 110 TeMe «MeTauibhy.
53 23.03 Koppo3us MeTamios u criocoObl Ob6vscHAMb TIOHATUE KKOPPO3USY.
3aIUTHI OT HEE Pa3znuuams XuMUYeCKyI0 U JIEKTPOXUMUYECKYIO KOPPO3HIO.
Unniocmpuposams TipUMEpaMu  TOHATHSI  «KOPPO3UA», «XUMHYECKAs KOPPO3USI»,
<OIEKTPOXUMHYECKAs KOPPOHSD.
54 04.04 Mertainnsl B npupone. Ilonsarue o Knaccughuyuposamsv popMbl pUpOIHBIX COSTMHEHUI METAIIIOB.
METaILTypTUH Xapaxkmepuzoeams 001IMe CHOCOOBI TOJYYEHUS METANIOB: MHUPO-, THUAPO- U
95 06.04 3JIEKTPOMETAILTYPIHIO.
56 11.04 O06001eHne 3HaHU# TI0 TeMe 1Iposooumsb O1IEHKY COOCTBEHHBIX JOCTUKEHHUI B YCBOCHUH TEMBI.

«Metamiby

KoppeKmupoeamb CBOM 3HAHUSA B COOTBCTCTBUH C IINIAHUPYCMBIM PE3YJIBTATOM.
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o7 13.04 «Mertannbi»

XuMus M OKpysKawmas cpeaa (2 4)

58 18.04 XUMHUYECKUH COCTaB IIAHETHI Humeepuposams cBenenus 1mo (U3NYECKOH reorpaguu B 3HAHUS O XHMHUYECKOH

3emist OpraHu3aluy IJIaHETHI.
Xapakmepuz06ams XAMHAYECKHIA COCTaB Ie0JIOTMYECKIX 000JI04YeK 3eMITH.
Pasznuuams MAHEpATBI ¥ TOPHBIE TTOPOJTBI

59 20.04 OxpaHa OKpYyKaroliei cpepl OT Xapaxmepuzoeames NICTOYHUKU XUMHUYECKOTO 3arpsI3HEHUS OKPYKAIOMIEH CPEeIbI.

XUMUYECKOTO 3arpsi3HEHUS Onucvigams TIO0ATBHBIE DKOJIOTHUYECKHE MPOOJIEMBI, CBS3aHHBIE C XUMHYECKUM

3arps3HEHUEM.
O0001meHHe 3HAHUI 0 XUMHUH 32 KYPC OCHOBHOM IIKOJIbI.
IToaroroBka K OCHOBHOMY rocyiapcTBeHHOMY 3Kk3ameny (OI'9) (84)

60 25.04 BemecTra Ilpeocmasnsmes wHPOpMaruio 1o TeMe «lleproauuecknii 3aKOH W TIEPUOJINYCCKAS
cucrema JI. 1. MenneneeBa B cBeTe TEOPUU CTPOCHHUS aTOMa» B BUJE TAOJIHI], CXEM,
OIOPHOTO KOHCMEKTA, B TOM 4Kciie ¢ mpumeHenneM cpeacts UKT.

Buinonnsims TECTOBBIC 3a]aHUS TIO TEME.

61 27.04 XHUMHUYECKUE PEAKITUN Ilpeocmasname wHbOpManuio mo Tteme «Kiaccudukanus XUMHUYECKUX PEAKIUN 110
pa3IMYHBIM MPHU3HAKaM» B BUJC TAONHII, CXeM, OMOPHOTO KOHCIEKTa, B TOM YHCIE C
npumeHenuem cpeacts UKT.

62 02.05 OCHOBBI HEOPraHUYECKON XUMHUH | Xapakmepuzosams 00IKMe, OCOOCHHBIE ¥ WHIWBHAYyAJIbHBIC CBOWCTBA KHCJOT,
OCHOBAHHH U COJICH B CBETE TEOPUH ICKTPOIUTUYCCKON TUCCOIMAIINH.

63 04.05 Konumponvnan paboma 4

64 11.05 AHau3 KOHTPOJIBHOU paboOTHI.

ITonBeneHue UTOroB rojua
65 16.05 [ToBTOpEeHME M 0000IIEHNE TT0 Buvinonnamo TeCThl U yIIPaXKHEHUS, peuiams 3a1a4i 10 TEMeE.

teme. [loIroToBKa K KOHTPOJIBHON | [Ip060oums ONICHKY COOCTBEHHBIX TOCTHKCHUI B YCBOCHUH TEMBI.

pabote Koppexmuposamb CBOM 3HaHUS B COOTBETCTBHH C IJIAHUPYEMBIM PE3YJIbTATOM
66 18.05 DKCnepuMeHTaIbHBIE 3a4aUn

,3amanns 19-23
67 23.05




