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VYuurens Ky3pmuna H.A.

[Iporpamma pa3paboTaHa B COOTBETCTBUH U HAa OCHOBE:!

- denepaabHOTO TOCYAAPCTBEHHOTO 00pPa30BAaTEIBHOTO CTaHAApTa OCHOBHOTO OOIIETO
o0Opa3oBaHus;

- OcHoBHoOM 00pa3zoBaTenbHOl porpaMmmbl MOBY COIII Ne 3 ¢.KpacHoyconbckuid;

- ABTOpCKOi#1 iporpamMmel: Xumusi: Pabouas nporpamma 8 — 9 kiaccel / H.E. Ky3nerosa,

H.H.I'apa. Mocksa. Benrana-I'pa¢, 2021 r.
- YMK Ky3suenonoit H.E..
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1.Ilnanupyemble pe3yJbTAThl OCBOEHHS YUeOHOI0 MpeaMeTa, Kypca XuMHH

JINYHOCTHBIE Pe3yJIbTaThI:

1) ®opmupoBaHue 4yBCTBA TOPJIOCTH 32 POCCUNCKYIO XUMUYECKYIO HAYKY;

2) BocmuTanue OTBETCTBEHHOTO OTHOIIEHHS K MPUPOJE, OCO3HAHME HEOOXOJUMOCTH 3alIUTHI
OKpY>Karollen cpe/bl, CTPEMIICHUS K 3J0pOBOMY 00pa3y *KHU3HU;

3) Ilonumanue 0cCOOEHHOCTH KHU3HH U TPYyJa B YCIOBHIX HHPOPMATU3AMH O0IIIECTBA;

4) ®opMupoBaHrE TBOPUYECKOTO OTHOLIEHUS K IpodiemMam;

5) lMoarotoBka K 0CO3HAHHOMY BBIOOPY MHIMBHIYaTbHOW 00pa30BaTEIbHON MM MPOdecCHOHATBHON
TPaeKTOPUH;

6) YMeHue ynpaBisiTh CBOCH M03HABATEILHOMN JACSITEIIBHOCTHIO;

7) YMeHue OlleHWBATh CUTYAIMIO M ONEPAaTHBHO MIPUHUMATh PEIICHUS, HAXOIUTh aJIeKBaTHbIE CIIOCOOBI
MOBE/ICHUS U B3aMMOJICHCTBUSI C TapTHEpAMU BO BpeMsl yueOHON U UTPOBOH 1€ATEIbHOCTH;

8) ®opMupoBaHUE TO3HABATENFHOW M MH()OPMAIIMOHHON KYJIBTYpBI, B TOM YHCJIE PAa3BUTHE HABBHIKOB
CaMOCTOSITENILHOM paboThl ¢ y4eOHBIMU TMOCOOUSMHU, KHHIaMH, JOCTYIHBIMH COBPEMEHHBIMU
MH(GOPMAIIMOHHBIMH TEXHOJIOTHSIMH;

9) Pa3BuTHEe TOTOBHOCTH K PEIICHUIO TBOPUYECKHUX 3a7ad, CIHOCOOHOCTH OILICHUBATh IMPOOJIEMHbIE
CUTyallud U ONEPAaTUBHO NPUHMMATH OTBETCTBEHHBIE PEIICHHS B PA3IMYHBIX MPOJYKTHUBHBIX BHJAX
nesTenbHOCTH (yueOHas, MOMCKOBO-UCCIIEI0BATENbCKAs, KITyOHas!, MPOEKTHAs, KPY>KKOBasi U 1. );

10) ®opmupoBaHHE XHUMHUKO-DKOJOTUYECKOW  KYJIbTYPHI, SBJISIOLIEHCS  COCTaBHOW  YacTbiO
9KOJIOTMUECKOH 1 00111el KyIbTyphl U HAYYHOTO MHPOBO33PEHHUSI.

MertanpeaMeTHble pe3yJibTaThl:

1) OBnageHue HaBBIKAMU CAMOCTOSTEIHHOTO MPUOOpPETEHHS HOBBIX 3HAHMI, OpraHu3alud Y4eOHOM
JeSITEIbHOCTH, ITOUCKA CPEACTB €€ OCYIIECTBIICHUS;

2) YMeHue TMIaHUPOBaTh, KOHTPOJMPOBATH M OLIEHHWBATh Y4eOHBIE JEWUCTBUS B COOTBETCTBUHU C
IIOCTaBJICHHOM 3a7ja4eil U yCIIOBUSMU €€ peau3anui;

3) Ilonumanue npoOiIemMbl, yMEHHE CTAaBUThb BOIPOCHI, BBIABUTATH TUIOTE3Y, AAaBaTh OINpEACICHUS
MOHATHUSIM,  Kiaccu(pUIMpoOBaTh, CTPYKTYpHUpOBaTh  MaTepuaji, MPOBOAUTH  SKCIEPUMEHTHI,
apryMEeHTHPOBaTh COOCTBEHHYIO MO3MIINIO, (POPMYIHPOBATEH BHIBOBI U 3aKIIIOYECHUS;

4) YMmenue u3BJIE€KaTh MH(POPMALUIO U3 PaA3IMYHBIX HCTOYHHKOB, BKimodas CMMU, kommakT-nucku
y4yeOHOro Ha3HauyeHus, pecypcbl Bcemupnoil cetm HHTepHeT, yMmMeHHE CBOOOJHO IOJIb30BaThCS
CIIOBapsIMH Pa3IMYHBIX TUIIOB, CIIPABOYHOM JINTEPATYpOil, B TOM YHUCIIE Ha 3JIEKTPOHHBIX HOCHUTENSX;
co0Jr01aTh HOPMbI UHPOPMALTMOHHOW N30MPATENbHOCTH, ITUKH;

5) YMeHue Ha MpakTUKE MOJb30BaThCs OCHOBHBIMHU JIOTMYECKUMHU MPUEMaMHU, METOAAMU HaOJII0/IeHus,
MOJICJIMPOBaHMs, O0OBSCHEHUS, peIlIeHHs] TPo0IieM, TPOrHO3UPOBAHUS U JIP.;

6) YMeHue BoCipuHUMAaTh , CHCTEMaTHU3UPOBATh U MPEABABIATH HH(OPMALIHIO B CIIOBECHOW, 00pa3Hoii,
CUMBOJIMYECKOH (opMax; aHAIM3UPOBaTh U IepepadaThlBaTh MOJYYEHHYIO HMH(POPMALUIO B
COOTBETCTBHH C [TOCTABJIEHHBIMHU 3a/1a4aMH;

7) YMeHnue nepeBoauTh HH(GOPMAIMIO U3 OJHON 3HAKOBOM CHUCTEMBI B APYTYIO ( M3 TEKCTa B TaOIuULY,
U3 ay/IMOBU3YaJIbHOIO Psiia B TEKCT U Jp.), BBIOMPATh 3HAKOBBIE CUCTEMBI a/IEKBATHO MMO3HABATEIBHON U
KOMMYHUKATUBHOM CUTYaIINH;

8) YMenue cBOOOIHO, MPABUIBHO M3JIaraTh CBOM MBICIM B YCTHOW M MHCbMEHHOW (hopMe; aJeKBaTHO
BbIp@XaTh CBOE OTHOIIEHHME K (akTaM W SBJICHUSAM OKpYXKalomed JIelCTBUTENBHOCTH , K
MIPOYUTAHHOMY, YCIIBIIIAHHOMY, YBUJIEHHOMY;

9) YMmeHue oOBICHATH SBJICHUS W MPOLECCHl COLMATBbHON JEHCTBUTEILHOCTH C HAyYHBIX, COLIMAIBHO-
¢bunocopckux MO3UIUI, paccMaTpUBaThb WX KOMIUIEKCHO B KOHTEKCTE CIIOKMBILUXCS pealuil U
BO3MO>XKHBIX II€PCIIEKTHB,;

10) CrocoOHOCTP OpraHW30BaTh CBOIO JKW3HH B COOTBETCTBUU C OOIIECTBEHHO 3HAYMMBIMH
NPEJCTaBICHUAMH O 3J0POBOM 00pa3e >KM3HHM, MTPaBax M 00SA3aHHOCTSX IpakJaHUHA, IEHHOCTSX OBITHS
U KyJIbTYpBbI, IPUHIMIAX COLUAIBLHOTO B3aUMOICHCTBUS;

11) YMenue npuMeHsSTh WHIAYKTUBHBIE W JI€IyKTHBHBIE CIIOCOOBI PACCYKICHUN, BUAETh PAa3JIMUHbIC
CIIOCOOBI peIIeHus 3a/1a4;

12) BeinonHeHWe NO3HABATEJIbHBIX M INPAKTUYECKUX 3aJaHUM, B TOM YHCIE C HCIOJIb30BaHUEM
MPOEKTHOM JAEATEILHOCTH, HA YPOKaxX U B IOCTYITHOW COLUMAIBHOM MPAKTUKE;




13) CnocoOHOCTh OIIEHWBATHh C TMO3WIUNA COIMATBLHBIX HOPM COOCTBEHHBIE TOCTYNKH WU TOCTYIKH
ApYruX JOJeH; yMEHHE CIylmiaTh COOECeAHMKA, MOHMMATh €ro TOYKY 3pEHHs, NMPHUHUMATh IPaBO
JPYroro 4ejoBeKa Ha NHOE MHEHUE;
14) Ymenue B3auMOJCHCTBOBAThH C JIIOJBMHU , Pa0OTaTh B KOJUJICKTHBAX C BBIMOJIHEHUEM Pa3IMYHBIX
COLIMAJIbHBIX POJICH;
15) VYmeHue oueHHMBATH CBOIO II03HABATEJIbHO- TPYIAOBYIO JESATEIBHOCTH C TOYKHM 3pEHUs
HPABCTBEHHBIX, IIPABOBBIX HOPM, ICTETUYECKUX LEHHOCTEH MO MPHUHATHIM B OOLIECTBE U KOJUIEKTHBE
TpeOOBAaHUSAM U NIPUHLIUIIAM;
16) OBnaseHue CBENEHUSAMU O CYIIHOCTH U OCOOCHHOCTSX OOBEKTOB, MPOILECCOB M SBICHUI
NEHUCTBUTENBHOCTU (IIPUPOJHBIX, COLMANBHBIX, KYJIbTYPHBIX, TEXHUUYECKUX U JAp.) B COOTBETCTBUU C
coJiep>KaHueM KOHKPETHOTO Y4eOHOTO peIMETa;
17) IlonumaHue 3HAYMMOCTH PA3TUYHBIX BUJIOB MPOPECCUOHATBHON M O0IIECTBEHHOM NESTEIbHOCTH.
IIpenmeTHble pe3yabTaThl:
1. B no3HaBaTe/ibHO¥ cdepe: nMpeaocTaBisieT Y4YeHUKY BO3MOKHOCTh HAYYHTHCS:

1) IloHuMaTe 3HauYe€HHWE HAYYHBIX 3HAHUW JJ ajanTallMd 4YeJOBEKa B COBPEMEHHOM JTUHAMHYHO
U3MEHSIONIEMCS W Pa3BUBAIOLIEMCS MHUpPE, BO3MOXKHOCTH Pa3yMHOTO HCIIOIb30BAHMS JIOCTHKEHUN
HayKH U COBPEMEHHBIX TEXHOJIOTHH JUIsl TalbHEHUIIEro pa3BUTHS YEIOBEYECKOT0 O0IIECTBA;
2) aBaTh omnpeneiaeHus U3y4eHHBIX MOHATUH:

e  XHMMHUYECKHI 3JIEMEHT, aTOM, HOH, MOJIEKYJIa;

e KpHCTaJUIMYECKasl PELIETKA, BEIIECTBO, IPOCThIE U CIOXKHbIC BEIIECTBA;

e xuMHYecKas (opMyiia, OTHOCHTEIbHAS aTOMHAsI Macca, OTHOCUTENIbHAS MOJICKYJIIpHAsi Macca;

e  BAJIEGHTHOCTb, OKCUbI, KHCIIOThI, OCHOBAHUS, COJIH;

e aM(OTEepHOCTh, UHUKATOP, IEPUOANYECKUN 3aKOH, Iepuoinyeckas Tadauia;

e  HM30TOIBI, XUMHUYECKas CBSA3b, FJEKTPOOTPUIATEILHOCTD, CTETICHb OKHUCIICHHUS,

e XHMMHUYECKas peakliys, XMMUYECKOE YPaBHEHHE, TCHETUYECKas CBS3b;

e OKHCIIEHHE, BOCCTAHOBJICHHE, OJJIEKTPOJUTUYECKAs IUCCOLHUAIUS, CKOPOCTh XUMHUYECKOU

peaxuu.
3) OnuceIBaTh AEMOHCTPALMOHHBIE U CAMOCTOSITETILHO MPOBEICHHBIE XUMUUECKUE IKCIIEPUMEHTBI;
4)IIpoBoauTh XMMHMUYECKUH OSKCIIEPUMEHT, O0Opamiarbcs C BEIIECTBAMH, HCIOJIb3YEMBIMU B
DKCIIEPUMEHTAJIBbHOM TO3HAHWM XUMHU U B IIOBCEJHEBHOM >XM3HU, B COOTBETCTBUU C IpaBUJIaMU
TEXHUKU 0€30ITaCHOCTH;
5) OmnuceiBaTh U pa3nuyaTh W3YYEHHBIE KJIACCHI HEOPTaHWYECKHX COEIMHEHMM, NMPOCThIE U CIIOKHBIE
BELIECTBA, XUMUYECKHE PEaKIUu;
6) KnnaccupuumpoBats u3ydeHHble O0BEKTHI U SBICHUS;
7) OBnageBaTh NPEAMETHBIMU M MEXIPEIMETHBIMU MOHATUSAMH, OTPAXKAIOIIMMU CYIIECTBEHHBIE CBSI3U
Y OTHOUICHHUSI MEXIY 00BEKTaMU U MPOLECCaMU;
8) Jlenatb BBIBOABI M YMO3AKJIIOUEHHs] U3 HAOIIOAECHUN, U3YUYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEM,
IIPOrHO3MPOBATh CBOWCTBA HEM3YUEHHBIX BEIIECTB 110 AHAJIOTUU CO CBOMCTBAMH M3y4YEHHBIX;
9) CrpykTypupoBaTh M3y4EHHBIH MaTepHal U XUMHUYECKYI0 MHGOpPMAIUIO, MOJYYEHHYIO U3 JAPYTUX
HUCTOYHUKOB;
10) MonenupoBaTh CTpOE€HHE aTOMOB JIEMEHTOB 1-3 MepHO0B, CTPOCHHE MPOCTHIX MOJICKYJT;
11) Amnanu3upoBaThb M OLEHUBATh IOCIEACTBUSA JUISL OKpyXKaromel cpelnsl OBITOBOW H
MIPOM3BOJICTBEHHON JESATENIbHOCTH YEJIOBEKa, CBA3aHHOM C epepaboTKON BEIIEeCTB;
12) Oxa3piBaTh MEPBYIO IOMOIIb NPH OTPABICHHSX, OXKOTaX M JPYyrUX TpaBMax, CBS3aHHBIX C
BElIeCTBaMH U Ja00PaTOPHBIM 000PYIOBaHUEM.
OcHOBHBIC NOHATHS XUMHHU (YPOBEHb ATOMHO-MOJICKYJISIPHBIX NPeICTaBJICHUH)

BbpinycKkHUK Hay4yuTCH:
* ONHUCHIBATH CBOMCTBA TBEPABIX, XHUIKUX, ra3000pa3HBIX BEILECTB, BBLACIAS HX CYIIECTBEHHBIC
MIPU3HAKY;
* XapaKTepU30BaTh BEILECTBA IO COCTaBY, CTPOCHHUIO U CBOMCTBAM, YCTAHABIUBaThb IPUYMHHO-
CJIEICTBEHHBIE CBSI3M MEXAY JaHHBIMH XapaKTepUCTUKAMU BEIIECTBA;
* PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHITHH «aTOM», «MOJIEKYJIa», «XUMHUYECKHI 3J1EMEHT,
«IIPOCTOE BEILIECTBOY, «CII0KHOE BEILIECTBOY, «BAJIEHTHOCTDY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUM;




* u300paxaTb COCTaB MPOCTEHIIMX BELIECTB C IOMOIIbI0 XUMHUYECKHMX (OPMYT M CYIIHOCTb
XMMHYECKHUX PEAKIUHI C TIOMOLIBI0 XUMUYECKUX YPABHEHUI;
* BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPDHYIO MacChl BELIECTB, & TAKKE€ MACCOBYIO JI0JIIO
XMMHUYECKOI'0 3JIEMEHTA B COEAMHEHMSX U1 OLIEHKU MX IPAKTUUECKON 3HaYMMOCTH;
* CPaBHMBATh 110 COCTAaBY OKCHU/Ibl, OCHOBAHUs, KUCIIOTBI, COJIH;
* KJIacCU(PpULIMPOBATH OKCUABI 1 OCHOBAHUS 110 CBOMCTBAM, KHCJIOTBI U COJIM 110 COCTaBY; OINPENENATh MO
pactenusiMm PecniyOnuku bamkoprocraH, SBISIOIUMUCS UHIUKATOPAMU KUCJIOTHOCTHU MOYB, HAIUYHE B
MOYBE KUCIIOT; A TAK)KE 3HATh HAIMYKE PA3IUYHBIX KUCIIOT B JIEYEOHBIX TPS35X;
* Ha3blBATh COJIM, HAXOJSIIMECS B HEApPax M Ha IOBEPXHOCTAX 3€MJIM, B MHUHEPAIbHBIX BOJAX
Pecniyonmuku bamkoproctan kapOoHaThl (M3BECTHSK, M3BECTKOBBIM TY(d, MEJIOMOJ00HBIA MEpreib), a
Takxke cynbdarel (TUIIC, aHTUAPHUA) KalblMsig W 3HATh HMCIOJB30BAHWE MX B OBITY MU B HAPOJHOM
xo3siictBe Pecniybnuku bamkoprocTtan, B AKU3HEACSITENbHOCTH YEIIOBEKA;
* ONNCHIBATh COCTaB, CBOMCTBA M 3HAa4YeHHME (B NPUPOJE U NPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA)
MIPOCTHIX BEUIECTB - KUCIOPOAA U BOJOPOAA;
* XapaKTEepH30BaTh IPOCTHIC BEIIECTBA, HAXOISIIIMECS B aTMo-, JUTO-, ruapochepax PecmyOmuku
bamkoprocTan, 3Hast 0 COAEP)KAHUM B HUX KOHKPETHBIX 3arpsI3HUTENICH;
* JaBaTh CPAaBHUTEJIbHYIO XapaKTEPUCTHUKY XUMHUYECKHUX HJIEMEHTOB M BaKHEHIIMX COEIMHEHUN
€CTECTBEHHBIX CEMEICTB IIEJIOYHBIX METAVIOB U TAJIOT€HOB;
* [10JIb30BaThCs JAOOPATOPHBIM 000PYIOBAaHUEM U XMMHUYECKOH MOCY10i1;
* MPOBOJUTH HECIIOKHBIE XMMHUYECKHE OMBITHI U HAONIOACHUS 32 U3MEHEHHUSIMU CBOWCTB BEIIECTB B
mporiecce WX IpeBpallieHuil; CcoOMI0JaTh MpaBWia TEXHUKH O€30MacHOCTH TpU  IMPOBEACHUHU
HaOII0/IEHUH U OMBITOB;
* pa3iuyaTh OJKCHEPUMEHTANIbHO KHUCJIOTHl M IIENOYM, TOJb3YSICh HWHAMKATOpaMH; OCO3HaBaTh
HE00X0IUMOCTh COOMI0IeHHS Mep 0€30MacCHOCTH TPHU 0OpAIIeHUN C KUCIOTaMH U
LIeJI0YaMHU.
BbINyCKHUK NOJYYUT BO3MOKHOCTh HAYYUThCSH:
* IPaMOTHO 00palaThCs ¢ BEIIECTBaAMU B IOBCEITHEBHOM JKU3HH;
* 0CO3HaBaThb HEOOXOAMMOCTb COOJIIOJIEHHsS] MpPaBMJ SKOJOIMYECKH O€30MacHOro TIOBEJICHHUS B
OKpY>Karoller NpUpOTHON CPEE;
* MIOHUMATh CMBICI MU HEOOXOJUMOCTb COOJIOZCHUS NMPEeANUCaHU, IpeasaraéMblX B HHCTPYKIUAX IO
HCIOJIb30BAaHHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHH U JP.;
* HCIIOJIb30BaTh NMPHOOPETEHHBIE KIIIOUYEBBIE KOMIIETEHTHOCTH IPH BBINOJIHEHUH HCCIIEA0BATEIbCKUX
MIPOEKTOB MO N3YYEHHIO CBOMCTB, CIIOCOOOB MOJyUYEHHUs U pacliO3HAaBaHUs BEIIECTB;
* pa3BUBaThb KOMMYHMKATHBHYK) KOMIIETEHTHOCTb, HCIIOJB3YSl CpPEICTBA YCTHOM M NHCbMEHHOMN
KOMMYHHKAIMU TpU padoTe ¢ TeKCTaMHU y4eOHUKa U JOIMOJIHUTENbHOM JHUTEpaTypoi, CIpPaBOYHBIMU
TabIUIAMHU, MPOSBIATh TOTOBHOCTh K YBAXEHMIO MHOM TOYKHU 3PEHUS IPU OOCYKIEHHUU pe3yIbTaToB
BBITIOJTHEHHON paOOoThI;
* OOBEKTUBHO OIICHWBAaTh HMH(MOPMALMIO O BELIECTBAX M XHUMHYECKUX IPOLECCaX, KPUTHUYECKU
OTHOCUTBCSI K  IICEBJOHAy4YHON HHpOpManmu, HeZ0OpOCOBECTHOM  pekiaMe,  Kacaroueics
HCIIOJIb30BAaHUS PA3IMUHBIX BEIIECTB.

Ilepuoanyeckuii 3aK0H U EPHOAMYECKAs CHCTeMa XUMHYeCKuX deMenToB/l. U. MenaeneeBa.

CTtpoeHue BelecTBa

BbpinyckHUK Hay4uTCH:
* KJIacCU(PHUIMPOBATH XHUMHUYECKHE D3JEMEHThl Ha METaJlIbl, HEMETaJUIbl, 3JIEMEHTHI, OKCHUIbl H
THUIPOKCUIBI KOTOPbIX aM(OTEepHBbl, M HHEPTHBIE BJEMEHTHl (ra3bl) Ui OCO3HAHUS Ba)XXHOCTHU
YIOPSI0YEHHOCTH HAYYHbIX 3HAHMI;
* PacKphIBaTh CMBICI Neproandeckoro 3akona J[. . Menneneena;
* OINHUCBHIBaTh U XapakTepu3oBaTh TaOIMUHYIO (OpPMYy MEPHOIMUECKON CHCTEMBI XUMHUYECKHX
AJIEMEHTOB;
* XapaKTEpHU30BaTh COCTAB AaTOMHBIX SIJIEP U pacHpeAesICHUE YHcia 3JIEKTPOHOB 110 JIEKTPOHHBIM CIIOSIM
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB MaJIbIX IEPHOIOB NEPUOINYECKON CUCTEMBI, a TAKKE KaIHs U KaJIbLUs;
* pa3nMyaTh BUAbI XUMUYECKOW CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HEIOJIAPHYIO
1 METaJUIMYECKYIO;



* 1300paxkaTh JIEKTPOHHO-MOHHBIE (POPMYJIBI BEIIECTB, 0OPA30BaHHBIX XUMHUECKUMHU CBSI35IMH Pa3HOTO

BU/JIA;

* BBIABJIATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT CTPOCHMS MX KPHUCTAUIMYECKMX PEIIETOK: MOHHBIX,

aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTEepU30BaThb XUMHUYECKHE DJIEMEHTBl U MX COCOUHEHMS Ha OCHOBE IIOJIOXKCHMS JJIEMEHTOB B

[IEPUONYECKON CUCTEME U OCOOEHHOCTEN CTPOEHUS UX aTOMOB;

BbInyCKHHUK MOJIY4YHT BO3MOKHOCTD HAYYHUThCH:

* 0CO3HaBaTh 3HAYEHNUE TEOPETHUUECKUX 3HAHUH JJIs1 IPAKTUUYECKOM 1eATEIbHOCTH YEJI0BEKa;

* ONMCHIBATh U3YYCHHbIE OOBEKThI KAK CUCTEMBI, IPUMEHSISI IOTUKY CUCTEMHOIO aHaJIN3a;

* IPUMEHATH 3HAHUA O 3aKOHOMEPHOCTAX IIEPUOAMYECKOM CHUCTEMBI XMMHUYECKUX 3JIEMEHTOB IS

OOBSICHEHUS U IPEJBUICHUS CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh MH()POPMALMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM YINIyOJIEHHS 3HaHMH 00 HCTOpHUH

CTAaHOBJICHUSI XMMHMYECKOW HAyKH, €€ OCHOBHBIX IOHATHM, IIEPUOJUYECKOrO 3aKOHA KaK OIHOIO H3

BXHEHINX 3aKOHOB IIPUPOABI, a TAKIKE O COBPEMEHHBIX JOCTHIKCHUSIX HAYKU U TEXHUKHU.
MHoroo0pa3ne XUMHYeCKUX peaKkuuii

BbInyCKHUK Hay4uTCH:

* OOBSICHITD CyTh XUMHUYECKUX MTPOIECCOB M UX MPUHIUIHAIBLHOE OTIIMYHE OT (PU3NIECCKHX;

* Ha3bIBaTh IPU3HAKU U YCJIOBUS IPOTEKAHNS XUMUUECKUX PEaKLIU;

* yCTaHaBJIMBAaThb NPHUHAJICKHOCTb XHMUYECKOM pPEaKIUH K ONpPENeJEHHOMY THUIy IO OJHOMY W3

KJ1acCU(UKALMOHHBIX TPU3HAKOB:

1) mo ymcily U cocTaBy UCXOJHBIX BELIECTB M IIPOAYKTOB peakluu (PEaKUU COSIUHEHMS, Pa3I0KEHNUS,

3aMeIICHUS 1 OOMEHA);

2) 110 BBIJCJICHUIO WUJIH MOTJIOLIEHUIO TEIUIOTHI (PEaKLIUK SK30TEPMHUUECKUE U SHTOTEPMUYECKUE);

3)mo U3MEHEHHUIO CTerneHen OKHCIICHUS XUMHUYECKHX 3JIEMEHTOB (peaxkuuu
OKHCIIUTEIbHOBOCCTAHOBUTENBHEIE); 4) 1O 00paTUMOCTH Iporecca (peakuuu oOpaTHMble U
HeoOpaTUMEbIe);

* Ha3bIBAThb (baKTOpI)I, BIIMAKOIIINEC HA CKOpOCTb XUMHUYCCKUX peaKuMﬁ;

* Ha3bIBaTh ()aKTOPBI, BIUAIONINE HA CMEIIEHIE XUMUIECKOTO PAaBHOBECHS,

* COCTaBJISATh YPaBHEHUS JJIEKTPOJIUTUYECKON MMCCOLMALMM KHCIOT, WIEJIOYEH, COJICH; MOJHBIE W
COKpalIéHHbIE MOHHBIE yYpaBHEHUS peakiuil oOMeHa; ypaBHEHHUS OKUCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii;

* MPOTHO3MPOBATh MPOJYKTHl XMMHUYECKHX peakuuil mo (opmynam/Ha3BaHUSM HCXOJHBIX BEIIECTB;
OTIpeIeIIsATh UCXOAHbIE BEIleCcTBa N0 (hopMynam/Ha3BaHUSM IIPOJYKTOB PEAKIUY;

* COCTaBIIAITh ypPaBHEHUS pPEaKIUi, COOTBETCTBYIOIIMX  MOCIEAOBATEIBHOCTH  («IIETIOYKE»)
HpeBpaHIGHI/II\/'I HGOpFaHI/ILIGCKI/IX BCIIICCTB paSJ'II/ILIHI)IX KJIaCCOB,

* BBIBJIATH B IIPOLIECCE DKCIEPUMEHTA NPU3HAKH, CBUJIETEIICTBYIOIIME O MPOTEKAHUM XUMHUUYECKOU
peaKuuu;

* IPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MACCOBOM J0JIEW pacTBOPEHHOTO BEILIECTBA;

* ONpENeNATh XapakTep Cpelabl BOAHBIX PACTBOPOB KHUCJIOT M IIEIOYEH IO W3MEHEHHUIO OKPacKh
WHJIUKaTOPOB;

® HpOBO,ZII/ITI) KAaQ4CCTBCHHBIC peaKm/m, HO)ITBep}K)IaIOI]_[I/Ie HaAJIMYUEC B BOJHBIX paCTBoan BCIIICCTB
OT/ACIbHBIX KATHOHOB Y aHHMOHOB.

BbIHyCKHI/IK HO.]Iy‘II/lT BO3MOKHOCTb Hay'mecs;:

* COCTaBJISATh MOJICKYJISIPHBIE U MIOJIHBIE HOHHBIE YPABHEHUS 110 COKPALLIEHHBIM HOHHBIM YPaBHEHUSIM;

* IPUBOJUTH IPUMEPHI PEAKIUI, MOATBEPKAAONIUX CYIIECTBOBAHUE B3aUMOCBS3H MEXI1Y OCHOBHBIMU
KJIaCCaMU HEOPTraHWYECKUX BEILECTB;

* MPOTHO3UPOBATh PE3YNbTAThl BO3JEUCTBUSA pPAa3IMYHBIX (AKTOPOB Ha H3MEHEHHE CKOPOCTH
XMMHUYECKON PEAKIINU;

* MPOTHO3UPOBATH PE3YNbTAThl BO3AEUCTBHS pa3TUYHBIX (DAKTOPOB HA CMEIIEHHE XMMHUYECKOTO
paBHOBECHS.



MHuoroo0pa3ue BelecTs
BorinycKHUK HAy4YUTCH:
* ONpENeNTh MPUHAAICKHOCTh HEOPraHUYECKUX BEIECTB K OJHOMY U3 HM3YYEHHBIX KJIACCOB/TPYIIM:
METAJUIbI U HEMETAJUIbI, OKCHUJIbI, OCHOBAHHSI, KUCJIOTHI, COJIU;
* ONpeeNATh MO0 KapTe pecnyOIrMKy HaXOIeHHEe METANIOB U HEMETAJUIOB B npupoze bamkoprocrana
U UX KCIIOJb30BAHUE B )KU3HEAECATEIBHOCTH YEIIOBEKA;
* COCTAaBJIATH PsI/l COEAMHEHUN METAIJIOB, BXOJSIIMUX B COCTaB MEAHBIX, KEJIE3HbIX, MAPraHUEBbIX Py B
Heapax PecnyOnuku bamkoprocras;
* HCII0JIb30BATh 3HAHUA 00 OKCHAAX, COSIX U OCHOBAHUSX, KOTOPBIE MPUMEHSIIOTCS B IMPOMBILIUIEHHOM
npousBojicTBe Pecnybnuku bamkoprocran;
* OMNpEAeNATh POJb OWMHAPHBIX COCAMHEHUW B 3arps3HEHUM aTMochepsl, 0O0pa3oBaHUs KUCIOTHBIX
NoXAeH U HOTOXMMHYECKUX CMOIOB, pa3pylieHus o3oHochepsl B Pecriydnuke bamkoprocran;
* Xapakrepu3oBarh PecnyOnmky bamkoprocTaH kak Kpail OoraTblii MOJ3EMHBIMA HCTOYHHKAMH U
MUHEPAJTBbHBIMH BOJAMH, a TaKKe JICYeOHBIMU TPA3SIMH, Ha3blBaTh 3TH HCTOUYHUKHU U OINPEAETATh HX
xummaeckuii cocras (Al,O3, Fe,03, CaO,MgO, K,0,P,0s u ap.)
* COCTaBIATH (DOPMYIIBI BEIIECTB [0 UX HA3BAHUSAM;
* ONPENETATh BAJIECHTHOCTh U CTENEHb OKUCJIEHUS 3JIEMEHTOB B BEILIECTBAX;
* COCTaBIATH (OPMYJIBI HEOPraHUYECKHX COCIUHEHUN MO BAJICHTHOCTSIM U CTEMEHSM OKHUCICHHS
AJIEMEHTOB, a TAKXK€ 3apsjaM HOHOB, YKa3aHHBIM B TaOJUIE PACTBOPUMOCTU KHCIOT, OCHOBAHHHN M
COJICH;
* OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHMsI (DU3MUECKUX U XUMHUYECKHUX CBONCTB IMPOCTHIX BEIIECTB
(MeTayuIoB M HEMETaJUIOB) M UX BBICHIMX OKCHIOB, 00Opa30BaHHBIX 3JIEMEHTAMH BTOPOTO U TPETHETO
MIEPUO/IOB;
* Ha3bIBaTh OOIME XMMUYECKUE CBOMCTBA, XapaKTepHBIE IJISl TPYII OKCHUIOB: KUCIOTHBIX, OCHOBHBIX,
aM(pOTEPHBIX;
* Ha3bIBaTh OOIME XMMHUYECKUE CBOMCTBA, XapakTEpHbIE IJS KaXKIOrO W3 KJIACCOB HEOPTaHMYECKUX
BEMISCTB: KUCIIOT OCHOBAHUM COJIEH;
* OIpeneNsaTh OKCUJbI, OCHOBAHUS, KUCIOTHI, COJH, UCIOJb3yeMble B OBITY, B IPOMBIIUIEHHOCTH, B
MEIMIIMHE U B ceIbCKOM Xo3siiicTBe Pecriybnuku bamkoprocras;
* IPUBOJUTH HMPUMEPHI PEAKINH, MOATBEPKAAIONINX XUMUYECKHE CBOMCTBA HEOPTraHUYECKUX BEUIECTB:
OKCHJIOB, KHCJIOT, OCHOBAaHHI U COJICH;
*  ONpEeAcNsITh  BEUIECTBO-OKUCIMTENb W BELIECTBO-BOCCTAHOBUTEIb B OKHUCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUSIX;
* COCTaBJISTh OKHCIWUTEIbHO-BOCCTAHOBUTENBHBIN OanaHc (AN W3YYEHHBIX peakluid) To
MPEJI0KEHHBIM CXEMAM PEAKIIHIA;
* MPOBOJUTH JTA0OPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XMMHUYECKHE CBOHCTBA OCHOBHBIX KIIACCOB
HEOPraHWYECKUX BEIIECTB;
* MMPOBOJUTH JIAOOPATOPHBIE OMBITHI MO MOJTYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB: BOAOPO/A,
KHUCJIOpOJIa, YTIEKUCIIOro ra3a, aMMHUaKa; COCTaBIISITh YPABHEHHSI COOTBETCTBYIOIIUX PEAKIIUH.
BhInyCKHUK NMOJYYUT BO3MOKHOCTb HAYYUThCSH:
* IPOTHO3UPOBATh XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHS;
* MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSIBISTH OKHUCIUTEIbHBIE WU BOCCTAHOBUTEIBHBIE
CBOMCTBA C YUETOM CTENEHEN OKUCIICHHS AJIEMEHTOB, BXOJIAIIHNX B €r0 COCTaB;
* BBIIBJISTH CYIIECTBOBAHME TE€HETUYECKOW B3aUMOCBSI3M MEXKIY BEIIECTBAMH B PSAY: IMPOCTOE
BEIIECTBO — OKCHUJ — TUJIPOKCHJ — COJIb;
* XapaKTepHU30BaTh 0COOBIE CBOWCTBA KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;
* IPUBOJIUTH MMPUMEPHI YPABHEHUN PEAKIINH, JICKAIINX B OCHOBE MPOMBIIIJIEHHBIX CIIOCOOO0B MOTyYESHUSI
aMMUaKa, CepHOM KUCIOTBI, YyT'yHa U CTaJIH;
* OMHUCHIBaTh (PU3NYECKUE M XUMHYECKHE TPOIECCHI, SIBISIONMECS YacThl0 KPYroBOPOTa BEIIECTB B
MIPUPOJE;
* OpPraHN30BbIBaTh, IPOBOJIUTh YUEHUUYECKHUE MPOEKTHI 10 UCCIETIOBAHUIO CBOMCTB BEIIECTB, UMEIOLIUX
BA)KHOE IIPAKTUYECKOE 3HAUCHUE.



2.Conep:kanue y4eOHOI0 mpeaMera
Beenenue
Ilpeamer u 3a1a4¥ XMMUH.
OcHoBHBIC TIOHATHS U Teopuu XuMuu. JlabopaTopHoe 00OpymoOBaHHE W MPUEMBI OOPAIICHUS C HUM.
[IpaBuiia TexHuku 6€30MacHOCTH MpH paboTe B kabuHeTe XuMuU. BelecTBa 1 XMMUYECKHUE SBICHUS C
IIO3ULIMKA aTOMHO-MOJIEKYJISIPHOTO YYEHUS
IIpakTnueckas padora. [Ipuémbl oOpaieHus ¢ maboparopabiM o0opynoBanueM. CTpoeHHE IIaMeHH.
JemoncTrpanuu. Tabnumpl W CHaiipl, MOKAa3bIBAIONINE HMCTOPUYECKUN MYTh PAa3BUTUS HAYKH,
JOCTHKEHHSI XUMUU U UX 3HAYeHUE; TabopaTopHOEe 000pyI0BaHHE
XHuMHYEeCKHE 3JIEMEHThI M BellleCTBA B CBETE¢ ATOMHO- MOJICKYJISPHOIO YYCHHS.
[TonsaTue «BemecTBO» B pusuke u XuMuu. PU3nvecKkrue 1 XUMHUECKUE SBIICHHS.
Onucanue BemecTB. . XMMHUYECKHUE 3JIEMEHTBI: UX 3HAKU U CBEICHUS U3 UCTOPUH
oTkpeiTusi. CoCTaB BEIIECTB. 3aKOH IIOCTOSIHCTBA cocCTaBa. XuMudeckue ¢opmyisl. Dopmer
CYILLIECTBOBAHUS XUMUYECKUX 3JIEMEHTOB. [IpocThie U CllokKHBIE
BeulectBa. [IpocTeie BemecTBa: MeTayibl U HeMeTasuibl. O011ast XapakTepucTHKa
METAIJIOB M HEMeTauioB. HekoTopble cBeAeHHs O MeTajllax U HeMeTalliaX, OOYCIOBIMBAIOLINX
3arps3HEHHOCTH OKpYXaroei cpeabl. Onucanue Hanbosee
pacnpocTpaHEHHBIX MPOCTHIX BelecTB. HeKoTopble CBEIEHUS O MOJIEKYJIIPHOM
U HEMOJIEKYJISPHOM CTPOEHUU BEIIECTB. ATOMHO- MOJIEKYJISIPHOE Y4eHHE B XUMHUHU. OTHOCHUTEIbHBIE
aTOMHasi U MOJIEKYJISpHasi Macchl.
Knaccugukanuss XMMHUYECKHX DJIEMEHTOB M OTKPBITHE TIEPHOAMYECKOTO 3aKOHA.
Cucrema xumuueckux osnemeHtoB Jl. WM. Menneneea. Ornpeznenenue mnepuoga U TPYIIIHL.
XapakTepUCTHKa JJIEMEHTOB II0 HX IONoXkeHuo B Ilepuogudeckoil cucreme. BalleHTHOCTS.
OnpeneneHue BaJE€HTHOCTH MO NOJIOkKEeHUIO aneMmeHTa B [lepmoanueckoit cucreme. KommyecTtBo
BelecTsa. Monp — erHUIa KOIM4ecTBa BemecTsa. MoisipHas Maccea.
JdeMoHcTpanum.
1. ®usnyueckne W XUMHUYCCKUE SBICHHS.2. VI3MepeHHWe TUIOTHOCTH KHJIKOCTEH apeoMeTpoMm. 3.
IInaBnenne cepsl.4. OnpenencHue 3IEKTPOIPOBOAHOCTH U TEIUIONPOBOAHOCTH BEIIECTB. 5. M3yueHue
CBOMCTB BEUIECTB C UCIOIb30BaHUEM KoJulekuuu «Illkana tBEéproctu».6. Mogenn aToMOB U MOJIEKYII,
Kpuctaymmueckux pemérok.7. Komneknus metamioB u Hemetawios.8. [lomydyeHue yriekucioro rasza
pasnu4YHbBIMH criocob6aMu.9. Dnexrponau3 Boabl. 10. duznueckue sBIEHUs: BO3TOHKA #O/Aa, KUMISTYEHUE
BOJIbl, HAKAJIMBaHUE KBapla, HarpeBanue HadranuHa.l 1. OnbiTel o 1uddy3uu.
12. Komnekuusi mpoCThIX BEIIECTB, 0O0pa3oBaHHBIX 3yeMeHTaMu 1—3-ro mepuonoB.13. Komnexius
BEIIIECTB KOJIMYSCTBOM BemiecTBa 1 Mok, 14. JluHaMudeckoe mocoOre: KOJIMUYEeCTBEHHBIC OTHOIIICHUS B
XUMUHU.
JlaGopaTopHbIe ONBITHI.
1. PaccMoTpeHue BEIIECTB ¢ pa3IUuYHbIMU (PU3UIECKUMU CBOMCTBAMU (MEJIb, KeJe30, IIMHK, cepa, BOja,
XJIOpUJ HaTpus U 1p.). 2. VcnibITanue TBEPAOCTH BEILIECTB C MOMOIIBI0 00pa3noB koyekuun «Illkama
tBEpaocTH». 3. [lpuMepnl (pusnueckux SIBIEHUN: CTHOAHWE CTEKISTHHOW TPYOKH, KUTISTUYEHHUE BOJBI,
iaBienue napaduna. 4. [lpuMepsl XUMHUECKUX SIBJICHUN: TOPEHHE TPEBECHUHBI,
B3aMMOJICHCTBIE MpaMopa C COJITHON KUCIOTOH. 5. V3ydenne o6pasiioB METaIIOB
Y HEMETAJUIOB (CepHl, Keje3a, ATFOMUHUS, TpaduTa, MEIH U 1. ).
6. M3ydeHne CBOIMCTB BEIIECTB: HAarpeBaHUe BOAbI, HarpeBaHue okcuaa kpemuus (1V).
PacuérHbie 3a1a4u.
1. BeruncneHne OTHOCUTENBHONW MOJIEKYIISIPHOM MacChl BEIIECTB, MACCOBOH J10JIH
DEeMEeHTOB M0 XUMUYECKUM QopMmyiam. Beruncienrne MossipHON Macchl BELIECTBA.
2. OnpeneneHue Macchl BELIECTBA IO U3BECTHOMY KOJIMUECTBY BEIIECTBA U ONPEIEICHUE KOJIUYECTBA
BeIecTBa MO M3BECTHOM Macce.
Xumuyeckne peaknuu. 3aKOHbI COXPaHEHUsI MacChl M JHEPIHH.
CymiHoCTh, TPU3HAKK U YCJIOBUS MPOTEKAHHS XUMUYECKUX peakiuil. TermoBor 3PheKT XUMMUISCKUX
peakuuii. DK30- U SHAOTEPMHUUYECKUE PEAKLMU. 3aKOHBI COXpaHEHUs Macchl U dHepruu. CocraBicHHE
YpPaBHEHUN XUMUYECKUX peakiuid. Pacué€Tel Mo ypaBHEHHUSIM XUMUUYECKUX peakiuid. TUIbl XUMUYECKHX
peaKIMii: pa3ioKeHusl, COSJMHEHNUS, 3aMELIeHNs, OOMEHa.




JdemoHcTpanmu.

1. IlpuMepsl XMMHYECKMX pEaKLMi pa3HbIX BHUAOB: pPa3/IOKEHHE MajlaXxWTa, JUXpomMaTa aMMOHUS,
HoJIydeHue cyiab(puaa kene3a, TOpeHHe MarHus, B3aUMOACHCTBUE COJSIHOM KHCIOTHI C KapOOHAaTOM
HaTpus U Jp. 2. ONbITHL, WUIIOCTPUPYIOLINE 3aKOH COXPAaHEHUS MAacChl BELIECTBA: TOPEHUE CBEYM HA
BECax C MOTJIOMEHUEM ITPOYKTOB FOPEHUs, OKMCIEHUE METAUIOB B 3aKPBITBIX COCYaxX

CO B3BCUIMBAaHUEM, OOMEHHBIC pEaKklMyd B MpUOOpax Ui WUTocTpanuu 3akoHa. 3. HabGop mopeneit
aTOMOB.

JlabopaTopHble ONbITHI.

1. Ilpu3Haky XMMHYECKMX pEakLMi: HarpeBaHUE MEIHOM INPOBOJOKH, B3aUMOJECHCTBHE PAaCTBOPOB
€IKOro HaTpa M XJIOpUAa MeAM, B3auMOJICHCTBHE PACTBOPOB YKCYCHOM KHCIOTHI M T'MIpoKapOoHaTa
HaTpus. 2. TUNbl XUMUUECKUX peakiuil: pasnoxenue ruapokcuaa meau (1), B3aumoneiicteue xenesa ¢
pactBopom xuopuza meau (1), B3aumoneiictBue okcuna meau (1I) ¢ pacTBOpOM COJSTHOM KUCTIOTHI.
Pacuérnbie 3a1a4u.

Bbruuciienue 1o XMMUYECKMM YPaBHEHUSM MAcChl, KOJMYECTBA BEIIECTB: a) CTYNUBUIMX B PEAKIIMIO;
0) 00pazoBaBIINXCS B PE3YJIbTATE PEAKIIHH

MeToabl XUMUH.

XUMUYECKUH SI3bIK (TEPMHUHBI U Ha3BaHWUs, 3HAKH, (JOPMYIIbI, yPABHEHHUs), €r0 BaKHEHWITNE (QYHKIIMHA B
XMMHUYECKOHN HayKe.

JlabopaTopHblii onbIT. VI3MeHEHHE OKpacKU MHAMKATOPOB B PAa3IMYHBIX CpEAax

BeniecrBa B OKpykalomel HaC NPUPO/ie ¥ TEXHUKE.

UYucteie BemecTBa M cMecH. CriocoObl paspeneHus cmeceid. OuncTKa BEIIECTB — (HIBTPOBAHHE,
NeperoHka (AMCTWIIANMA), BblapuBaHue (Kpuctamausanus), [loHaTue o pacTBopax Kak TOMOI€HHBIX
(GU3NKO-XMMHUYECKHX cucTeMax. PactBopumocTs BemiecTB. CrocoObl BBIpaKEHUS KOHIEHTPAIUU
pacTBOPOB: MaccoBasi J0Jsl PaCTBOPEHHOro BeriecTBa. Poib OMHApHBIX COEIMHEHUIN B 3arps3HEHUU
npuposl Pecrydnmnku bamkoprocran. MunepansHbie HcTouHUKN PecryOmiku bamkoprocran
IIpakTnyeckas padora. Ouncrka BemecTs. PacTBOpsblI.

IIpakTnyeckas padora. PacTBOpUMOCTH BEILIECTB.

IIpakTnyeckas padora. [IpurorosneHue pactBopa 3aJaHHON KOHIIEHTPALUH.

Jemonctpanuu. 1. Pasnmenenme cmeceld pasnmuuHbIMH MeTonamu. 2. PacTBOpeHHe BemecTB ¢
pa3nuyHbIMHU cBoWicTBaMH. 3. TemoBble 3G GEKTH MPH PACTBOPECHUM: PACTBOPEHUE CEPHOM KUCIOTHI,
HUTpaTa aMMOHHUSI.

JlabopaTopHbie onbIThl. 1. [IpUroToBIeHNE N pa3IoKEHUE CMECH JKEJE3a U CEPBl, pa3JeJICHNE CMECU
Heptn U BoAbl. 2. HccrnenoBaHue (QU3MYECKUX M XMUMHUYECKHUX CBOMCTB HPHUPOJIHBIX BELIECTB
(u3BecTHsIKOB). 3. CpaBHEeHHE MPOO BOJbI: BOJIONPOBOAHOM, N3 MUHEPAIbHOTO UCTOYHMKA Nel2.
Pacuérnble 3agaum. BreruucieHue KOHIIGHTpAallMM PacTBOPOB (MAaccoBOM JOJIM) 1O Macce
PacTBOPEHHOIO BEILIECTBA U 0O0BEMY.

Ilonsitue o razax. Bo3ayx. Kucjopoa. I'openue.

Ilonsatne o rasax. 3akoH ABoraapo. Bo3zgyx — cmech rasoB. OTHocHTeNbHasl IMJIOTHOCTH TIa30B.
Kucnopon — xumuueckuii 31ieMEHT U IpocToe BemiecTBo. [lonydenne Kuciopoaa B MPOMBIIIEHHOCTH
u naboparopun. Xumuueckue CpoiicTBa kucinoposa. [Ipumenenue kucnopona.

IIpakTuyeckass padora. [lonydeHue KkucIopoaa U U3y4eHHE €ro CBOMCTB.

Jemoncrpauuu. 1. Ilomydyenue kucnmopoma. 2. Cxuranue B aTMmocdepe KUCIOpoIa Cephl, YIS,
kpacHoro docdopa, xemeza. 3. ONBITE, MNOATBEPXKAAIONINE cOCTaB Bo3ayxa. 4. OmNBITH MO
BOCIUIAMEHEHUIO U TOPEHUIO.

Pacuérnbie 3amaum. 1. OmnpeneneHre OTHOCUTEIBHOW IUIOTHOCTH Ta30B 10 3HAYEHUAM UX
MOJIEKYJISIPHBIX Macc. 2. OmpeneneHre OTHOCUTENbHBIX MOJEKYISPHBIX Macc ra3000pa3HbIX BEIECTB
10 3HAUYEHUIO UX OTHOCUTEIHHOMN TIOTHOCTH.

Tembl TBopueckux pador. ATMochepa — BO3yIIHAs 00o0j04YKa 3emin. TeHAEHIMH K U3MEHEHHUIO
cocraBa Bo3nyxa B XXI B. OcHoBHBIE HCTOUHUKH 3arpsisHeHUs aTMocheprl. TpaHcmopT — oauH U3
OCHOBHBIX UCTOYHUKOB 3arpsi3HEHHsI aTMOC(hEpBI.




OCHOBHbBIE KJ1AaCChl HEOPTAHWYECKUX COCANHEHUH.

Knaccugukanus Heopranmdyeckux coeguHeHui. OKcuabl — COCTaB, HOMEHKIATypa, Kiaccu(uKaius.
[ToHsiTHE O TUAPOKCHIAX , KUCIOTaX U OCHOBaHUAX. Ha3BaHus u cocraB ocHOBaHui. ['mapokcorpymrma.
Knaccugukanus KucioT (B TOM YUCIIe OPraHUYECKHE U HEOPraHMYEeCKUe), X COCTaB, HOMEHKJIATypa.
CocTaB, HOMEHKJIATypa COJICH, TIpaBUiia COCTaBICHUs (GOPMYI coyieil. XMMHUYECKHE CBOMCTBA OKCHUJIOB.
OOuue xuMuyeckre cBoiictBa KucinoT. Pan aktuBHoctu metamioB. LI[€noun, ux cBoiicTBa M crocoObl
nony4yeHus. HepacTBOpHMBIE OCHOBaHHUS, HMX CBOWcCTBa W crHocoObl monydyeHus. [lonsrtue o0
amdorepHoctu. OKCUABl M TUAPOKCH]BI, oOnajgaromiue amM@pOTEpPHBIMM CBOHCTBaMHU. XHUMHUYECKHE
CBOMCTBa coJyield (B3aMMOJICHCTBHE pPAcCTBOPOB COJIEH C pacTBOpaMu IIEJIOYEH, KHCIOTaMU |
MeTaiIaMu). I'eHeTndeckas CBsi3b HEOPraHUUYECKUX COEAMHEHUN. XUMHUECKHUE DJIEMEHTBI, BEIIeCTBa U
XMMHMYECKHE PEAKIIUU B CBETE MIEKTPOHHOU TEOPHUH.

IIpakTnyeckas padora. VccienoBanue cBONCTB OKCUA0B, KUCIOT, OCHOBaHUI.

demoncTpanuu. 1. OOpasupl CcoeaUHEHWH — TPEACTAaBUTEICH KJIAaCCOB  KHCIOT, COJICH,
HEpPACTBOPUMBIX OCHOBAHMM, ILEI04YeH, OKCUAOB. 2. OIMBITHI, WUIIOCTPUPYIOLIUE CYIIECTBOBAHUE
TEHETHUYECKOM CBS3M MEXAY COeAMHEHUsIMU (ocdopa, yriaeposa, HaTpus, Kaiublus. 3. Bzaumozeiicteue
Kalpluss W Hatpus ¢ Bojoil. 4. JlelictBue MHAMKATOpoB. 5. OOpa3lbl MPOCTHIX BELIECTB U HX
coeiMHEHUH (OKCHJIOB U THAPOKCHUIOB), 0OPa30BaHHBIX IEMEHTAMU OJJHOTO MEepHOa.

JlaGopaTopublie onbIThl. 1. PaccMorpenne o6pasmnoB okcuios: yriepoaa (IV), Bomopona, dhocdopa,
Me/M, Kajblus, jkene3a, KpemHus. 2. HaOmroneHue pacTBOPUMMOCTH OKCUIOB AaJIOMHHHUSA, HaTpus,
KaJbIHsg ¥ MeIH B Bozie. 3. OmpeseneHne KUCIOTHOCTH, OCHOBHOCTH CpEIbl PAaCTBOPOB C TIOMOIIBIO
unaukaropa. 4. BzanmoneiictBue okcunos kaibiust u Gocdopa (IV) ¢ Bogoil, onpenenenue xapakrepa
00pa30BaBIIECroCs OKCHJIA C TOMOIIbIO HHUKaTopa. 5. Baaumoneiicteue okcunos meau (1) u nunka ¢
pacTBOpOM CEepHOM KUCIOTHL. 6. IlomydeHue yrileKucioro ra3a M B3aMMOJAEHCTBHUE €r0 C M3BECTKOBOU
BO/OH. 7. B3ammoneiictBue MeTayuioB (MarHus, IIMHKA, jKeie3a, MEAHM) C pacTBOpaMH KHUCIOT. 8.
B3aumopneicTBue pacTBOpOB KHCIOT €O MiesnodaMu. 9. B3aumonelicTBue pacTBOPOB KHUCIOT C
HepacTBOpUMbIMU ocHoBaHMsIMH. 10. [lonmydyeHune HepacTBOPMMBIX OCHOBAHHMM M HCCIEIOBaHUE UX
CBOMCTB (Ha MpuUMepe THJPOKCUAA IUHKA U THJIPOKCUAA MEIU

Crpoenne aTroma.

Crtpoenue aroma: s1po, 3HepreTuueckuil ypoeHb. Cocmas sadpa amoma: NpOmMoHwvl, HeUmpoHbl.
H3omonvl. XUMHUYECKUN 3J€MEHT — omnpelenEéHHblil BUJ aroma. CTpoeHue 3JIeKTPOHHBIX 000JI0ueK
aTOMOB S-, pP-ayieMeHTOB. Mecto asnemenTta B Ilepuonnueckou cucreme. [lowsamue o npespawjeHuu
Xumuueckux 2nemenmos. Ilpumenenue paouoaxmueHvix U30mMonos.

JemoncTpanuu. Mozenu aToMOB pa3iINYHbIX YIEMEHTOB

Ilepuonnuecknii 3axoH u llepuoanyeckas cucrema xumuieckux 3jaemenToB JI. U. MenaesieeBa.
CBolicTBa XMMHMYECKHMX OJJIEMEHTOB W HUX nepuoauudeckue wusMeHeHHus. CoBpeMeHHas TpaKTOBKa
[lepuoanueckoro 3akoHa. Ilepuoanueckas cucremMa B cBeTe CTpoeHHUs aroma. OU3NYECKUN CMBICI
aTOMHOTO (IIOPSIZIKOBOT0) HOMEpa XUMHUYECKOT0 3JIEMEHTa, HOMepa MepHo/ia U IPYIIbl NepUOIUIECKOM
cuctembl. CemeiicTBa 3JIEMEHTOB (Ha MpUMeEpE HIEIOUYHBIX METAJIOB, FAJIOT€HOB, HHEPTHBIX

ra3oB). XapaKTepUCTUKAa XMMUYECKUX CBOMCTB JIEMEHTOB A TPYII U HePexoOHbix

9/leMeHmo8 W TEPUOAMYHOCTb HMX HW3MEHEHHS B CBETE OJJIEKTPOHHOIO CTPOEHHUS aroMma.
DnekmpoompuyamenrbHOCMs — AMOMOE — XUMUYECKUX — 2/1eMeHmos. XapaKTEpPUCTUKA XUMHYECKHUX
3JIEMEHTOB Ha OCHOBE MX NOJIOKeHUs B [lepnonnueckoi cucreme.

Jemoncrpauuu. 1. HabGop cnaiinos, komorpamm, Tabmun «llepuonndeckuii 3akOH U CTpOEHHUE
atomay. 2. JlemMoHCTpanusi OOpa3IOB IIEJTOYHBIX METAUIOB W TaloreHoB. 3. B3aumopeiicTBue
LIEJIOYHBIX METAJIJIOB U FAJIOTEHOB C MPOCTHIMH U CIOKHBIMU BELIECTBAMM.

CTpoeHue BelecTBa.

Banenmnvie snexmponvi. Xumuueckas cBA3b. KoBajleHTHass XMMHYECKas CBS3b M MEXaHM3M €€
oOpa3zoBanms. HemomnsipHas u monsApHas KOBaJIEHTHbIE CBsi3M. CBOWCTBa KOBAJICHTHOW CBS3H.
DJNEeKTPOHHBIE U CTPYKTYpHBbIE (hopMyibl BemiecTB. oHHas cBs3b U e€ cBoiicTBa. KaTnoHBI U aHUOHBI.
Crenens okucienus. Kpucramumueckoe cTpoeHue BemecTsa. Kpucrammueckue pelméTkn — aTOMHas,
MOHHAsI, MOJIEKYJISIPHAS U UX XapaKTEPUCTHUKHU.




demoncrpaumu. 1. B3aumoneiictBue Hatpus ¢ XJopoMm. 2. Mojenu KpHUCTaUIMYECKUX PEIIETOK
BEIIECTB C MOHHBIM, aTOMHBIM M MOJIEKYJISIPHBIM cTpoeHHeM. 3. Bo3ronka noaa.

XMMHYEeCKHE PeaKMU B CBeTe 3JIeKTPOHHOW TEOPHH.

Peakuuu, mporekarouie ¢ M3MEHEHHMEM U 0€3 M3MEHEHUs CTENEHU OKHUCIeHUs. OKHUCIUTENbHO -
BOCCTAHOBUTENbHbIE  peakuuu. Oxucaurenb W BoccraHoBUTENb. (COCTaBIEHHE  ypaBHEHUU
OKHCIIMUTEIBHO - BOCCTAHOBUTENILHBIX peakiuii. PaccraHoBKka KO3 PHUIIMEHTOB METOAOM 3JIEKTPOHHOTO
Oananca. TeopeTuueckre OCHOBBI XUMHH.

JdemoncTpanus. [IpuMepsl OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKLMI Pa3Iu4HbIX THUIIOB: rOpeHue
BEIIECTB, B3aMMO/JICHCTBUE METAJUIOB C rajoreHaMH, Cepoi, a30ToM (0Opa3oBaHHWE HUTPUTA JIUTHS),
pacTBOpamMu KUCJIOT U COJIEH.

XyMHYeCcKHe peaKiy U 3aKOHOMEPHOCTH UX NPOTEKAHHUSA.

OHepreTuka XHUMHWYECKUX peakuuid. Ouepeus axmueayuu. Illonamue o0  npomedsncymounsix
akmueuposanHvlx Komniexcax. TermoBoi 3ddexr. Tepmoxumuyeckoe ypaBHEHHE. Xumuueckas
Kunemuxa. CKOPOCTb XUMUYECKON peakiu. PakTopsl, BIUSIOUIUE HA CKOPOCTh XUMUUYECKOW PEAKLIUU.
3aKkoH JAEWCTBUSA Macc. 3a8uUcUMOCmb CKOpOCMU Om Yclosuti npomekauuss peakyuu. Karanus u
Katanu3atopbl. OOuue ceedeHuUsi 0 2OMO2EHHOM U 2emepOo2eHHOM Kamaauze. XUMUYECKOe PaBHOBECHE,
BIUAHUE PA3TUYHBIX PAKMOPO8 HA cMeujenue pasHogecus. Memoo onpedeneHusi CKOPOCMU XUMULECKUX
peaxyuil. Snepeemura u nuwa. Kanopuiinocms 6enkos, scupos, y2neeo0os.

JemoncTpanum. 1. 3aBUCMMOCTb CKOPOCTH pPEAaKLMU OT KOHLUEHTPALMU pPEarupyroliux BEHIeCTB. 2.
3aBUCHMOCTb CKOPOCTH PEaKIUU OT TeMIeparypbl. 3. 3aBUCUMOCTbh CKOPOCTH PEAKUUU OT IPUPOJIbI
pearupyromux BemiecTB. 4. BnusHue KOHLEHTpalMM pearupyrolux BEIIeCTB Ha XUMHUYECKOE
paBHOBecue (Ha TmipuMepe B3ammojercTBusa xyopunaa xkene3a (III) ¢ pomanmmom kamust). 5
B3aumopeiicTBue antoMuHus ¢ HOJOM B IPUCYTCTBUM BOAbIL. 6. B3aumozeiicTBue nepokcuia Boopoaa
¢ okcuaom mapranna (VI).

JlabopaTopHble onbIThl. 1. ONbITHI, BBIBISIIOIINE 3aBUCHMOCTh CKOPOCTH XMMHUYECKOW pEaKkLHUU OT
MPUPOJBI PEArUPYIOUINX BEIIEeCTB (B3aHMMOJCHCTBHE IMHKA C COJSHOW M YKCYCHOWM KHCJIOTaMH), OT
IJIOLIA/IA TTOBEPXHOCTHU CONPUKOCHOBEHUS (B3aMMOJIEHCTBUE Pa3IMUHBIX MO pa3Mepy IpaHyll IIMHKA C
COJISTHOM KHCIJIOTOH), OT KOHIIEHTpAaLlMU M TeMrnepaTypsl (B3aumozeiictsue okcuga meau (1) ¢ cepnoit
KHMCIIOTOM pa3IMyHON KOHLEHTPALMU PH pa3HbIX TeMIeparypax). 2. PaznoxeHune nepokcuaa Boopoia
B IIPUCYTCTBUU KaTajln3aTopa.

Pacuérnbie 3aga4u. Pacuérel 1o TEPMOXHUMHYECKUM YPABHEHUSIM.

PacrBopbl. Teopud 31€KTPOJINTHYECKON AUCCONUANMH.

[TonsiTHE O pacTBOpax: ONpeEIIeHNE PacCTBOPOB, PACTBOPUTENH, PACTBOPUMOCTb,

Knaccudukanus pactBopoB. IIpeonocwvliku 803HUKHOBEHUSI MEOPUU IIeKMPOTUMULECKOU OUCCOYUAYULU.
Hoeu C. Appenuyca, /]. U. Menoeneesa, U. A. Kabaykosa u Opyeux yuéHvix. DIEKTPOIUTHI U HE
NIEKTPOJUTHL. JJunonvHoe cmpoenue moneKkynvl 600bl. Ilporeccel, MPOUCXOAAIIME C NEKTPOIUTAMHU
IIPY PACIUIaBICHUN U PAaCTBOPEHUM  BEIIECTB B BOoJE. Poib BOABI B mpolecce 3IEKTPOIUTUIECKON
aucconuanuu.  Jlucconyanusi 3JEKTPOJIUTOB  C MOHHOM M TOJSPHOM KOBAJIEHTHOM XMMHMUYECKOH
cBsa3pt0. CBoMicTBa WOHOB. Kpucmannoeuopamvi. TemmoBble SIBIEHUS, COMPOBOXKIAIOIINE TPOIECCHI
pactBopenus. Kpamxue ceedenus 0 HegoOHbIX pacmeopax. OCHOBHbIE NOJIOAHCEHUSI MEOPUL PACTEOPOS.
CunbHble U cradble 3eKTPoauThl. CTENeHb TUCCOLUAIUY.

Koncmanma ouccoyuayuu. Peakuuu HOHHOTO oOMeHa. XUMHUYECKHE CBOMCTBAa KHCIOT, COJEed u
OCHOBAHHH B CBETE TEOPHUU AIEKTPOTUTUYECKON TUCCOLIMAIIAH.

Tuoponuz coneil. Xumuueckue peakyuu 6 ceeme MpEéX meopuil: amomHuo- Monekyiapnoeo yyeHus,
IeKMPOHHO20 CIMPOEHUs. AMOMA, MeopuU deKMpOoIUMmu4eckou ouccoyuayuu. IIeMEeHTbI-HEMETaTbl U
UX Ba)XKHEHIINE COEINHEHHUS

JdemoncTpauuu. 1. HcenblTaHume BemecTB, HMX pacTBOPOB M pacIUIaBOB HA DIIEKTPUYECKYIO
POBOJUMOCTh. 2. Bnusnue pazbaBieHuss Ha cTemeHb aucconuanuu. CpaBHEHHE 3JIEKTPHUECKOM
MIPOBOJIMMOCTH KOHIIEHTPUPOBAHHOTO M pa30aBIEHHOTO PACTBOPOB YKCYCHOW KUCIOTHI. 3. ['mmpararus
U JIeTHIpaTalys HOHOB (Ha NpuMepax Oe3BOJHBIX COJICH M KPUCTAJUIOTUAPATOB Xyiopuaa kobansTa (11),
cynbdaroB menu (II) u vukens (II)).

JlaGopaTopHble onbIThI. Peakiiuyn oOMeHa MeX/1y pacTBOPaMH 3JIEKTPOJIUTOB.

JKCKypcHs B XUMHUYECKYIO JIaOOPaTOPHIO B IENIAX O3HAKOMIIEHUS C MpUéMamMu paboThl C PACTBOPAMH.
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OO01asi XapaKTepUCTHKA HEMETAJLIOB.

XUMHUYECKHE 3JIEMEHThI-HEMETAIIbl. PacmpocTpaHeHne HEMETAUIMYECKUX OJIEMEHTOB B MPUPOJIE.
[Tonoxxenue 3neMeHTOB- HeMeTaIIOB B [lepuoanyeckoi

cucreme. Hememannuuecxue p-snemenmoi. OCOOCHHOCTH CTPOSHUSI aTOMOB HEMETAJUIOB: OOIINE YePThI
n paznuuus. CTENeHUu OKHUCIEHUsS, BAJICHTHBIE COCTOSHMS aTOMOB HEMETaJUIOB. 3aKOHOMEPHOCTH
M3MEHEHUsl 3HAYEHUN 3TUX BEJIMYMH B mepuojax u rpymmax llepuogmdeckon cucremsl. TunudHbie
¢dbopMbl BoopoaHbIX M KuciopoaHblx CoenuvHeHuit HemeTayioB. [IpocTeie BemiecTBa- HEMETALIbI.
OcoGennoctu ux crpoenus. Puznueckrue CBOMCTBA (arperaTHOE COCTOSIHUE, TeMIlepaTypa IUIaBIICHUs,
KHUIICHUS, PAacTBOPUMOCTH B Boje). lloHsaThe amioTponuu. AJutoTpomusi yriepona, docdopa, cepsl.
OOyCOBIEHHOCTh CBOICTB aJZIOTPONIOB OCOOCHHOCTSIMH HMX CTPOEHUS; NPUMEHEHHE aJJIOTPOIIOB.
XUMHYECKME CBOMCTBAa MPOCTBIX BEUIECTB- HEMETAUIOB. IIpUUMHBI XMMHYECKOW WHEPTHOCTH
0J1IarOpOHBIX Ta30B, HU3KOIM aKTUBHOCTH a30Ta, OKUCIUTEIbHBIX CBOMCTB U IBOMCTBEHHOTO MOBEICHUS
Cepbl, a30Ta, YIJIEpoJa U KPEMHHS B OKHUCIUTEIBHO- BOCCTAHOBUTENIBHBIX peakiusax. O01mue cBorcTBa
HEMETAIJIOB M CHOCOObI WX monyuyeHus. Bojpopoansie coennHeHns HeMeTamioB. @opMbl BOJOPOIHBIX
COCIMHECHHMI. 3aKOHOMEPHOCTH HW3MEHEHUS (U3UYECKUX M XUMHUYECKUX CBONCTB BOJOPOIHBIX
COCIMHEHUII B 3aBUCUMOCTH OT OCOOEHHOCTEW CTpPOEHHUsT aTOMOB OOpa3yloIIMX HUX 3JEMEHTOB.
CBoiicTBa BOJHBIX pPAcCTBOPOB BOJOPOAHBIX COCAMHEHHH HeMmeTa/uioB. KHCIOTHO- OCHOBHas
XapaKTepUCTHKAa WX PACcTBOPOB. Briciine KHUCIOPOIHBIE COCAUHEHHS HEMeTauioB. Oxcudsl u
2uopoxcuovl. MIx cocmas, cmpoenue, ceolicmaa.

Jemoncrpanun. 1. OOpa3ipl MPOCTHIX BEIIECTB- HEMETAUIOB U X coeauHeHuil. 2. Kosmekuwus
MIPOCTHIX BEIIECTB T'aAJIOTCHOB.

Boiopoa — poxkaawuiuii BOAY U JHEPIHI0.

Booopoo 6 kocmoce u na 3emne. AHoepnwvie peaxkyuu na Coanye. Bomopos — XUMHUYECKUN AJIEMEHT U
npoctoe BemiectBo. [lomyduenue Bomopoma B nabopartopuu. Mzotombl Bomopona. dusnmyeckue u
XUMHUYECKHUE CBOWCTBa Bonmopoja. [lpumenenue 600opooa. IIpOMBIIIEHHOE TOJYYeHHE BOJOPOIA.
Booopoo — sxonocuuecku uucmoe. Tonnugo u nepcnekmugsl €20 UCnoib308aHUS.

Oxkcua BoJIoposia — BOJA: COCTaB, MPOCTPAHCTBEHHOE CTPOEHUE, 6000POOHAs

cesa3b. DPu3nueckue M XUMHUUYECKHE CBOWMCTBA BONBL. M3omonmuwlli cocmag 600vl. Taxcénas eoda u
ocobennocmu eé ceoticms. Ilepoxkcuo 6ooopoda: cocmas, cmpoenue, colcmaea, NPUMeHeHue.
IIpakTuyeckas padora. [lonyyenue Bogopoa U U3yYEHUE €ro CBONCTB.

Hemouncrpanun. 1. [Tonyduenue Bogopoa B 1abopatopuu. 2. ['opeHue Bogopoa.

I'ajioreHsl.

["ayiorensl — XUMHYECKHUE DJIEMEHTHI U MTPOCThIE BellecTBa. CTpoeHue aTOMOB TajioreHoB. HaxoxaeHue
rajioreHoB B mnpupoae. Pusmyecknue MW XUMHUYECKUE CBOMCTBa rainoreHoB. l[lomyuenuwe xiopa u
XJIOPOBOJIOPOJIa B JIAOOPAaTOPHH U TMPOMBIIUICHHOCTH. XJIOPOBOJOPOIHAS KHCIIOTa W €€ CBOMCTBA.
XJIOpUIbl — COJIH XJIOPOBOAOPOIHON KHUCIOTHI. buonozuueckoe 3HaueHue 2aio2eHos.

IIpakTuyeckasi padora. PemieHne skciepuMEeHTANIbHBIX 33724 110 TeMe «] ajJoreHbI».

Hemoncrpanun. 1. Tlonydenune xiopoBojopona peakiueid oOMeHa M pacTBOPEHHE €ro B Bofe. 2.
B3aunmogeiicTBre 6poMa 1 Hofa ¢ MeTajlJlaMH; PacTBOpa HoAa ¢ KpaxMajioMm.

JlabopaTopHuble onbIThl. 1. Pacrio3HaBaHue CONSHOW KHCIOTHI U XJIOPUAOB, OPOMHIOB, UOAUIOB. 2.
OTtbenuBarolye cBoicTBa XJiopa. 3. B3auMHOe BBITECHEHHE raJlor€HOB U3 PACTBOPOB UX COJIEH.
Ioarpynna Kucjopoaa v eé THNHYHbIE NPeACTABUTEIN.

OO6mrast xapakTepucTUKa HEMETAIUIOB MTOATPYIIITBI KUCIOPO/1a. 3aKkoHOMepHbIe MI3MeHeHus B TOATpyTIIeE.
du3nyeckne U XUMUYECKHE CBOICTBA XalbKOT€HOB — MPOCTHIX BEMIECTB. buonocuueckue @yHkyuu
xanvrkozenos. Kucnopon u o30H. Kpyeosopom kuciopooa 6 npupode. Cepa Kak MPOCTOE BEIIECTBO.
Annotponiusi cepwl. Ilepexod annomponuvix ¢hopm Opye 6 Opyea. XWUMHUECKHE CBOWCTBA CEpHI.
[Ipumenenne cepsl.  CepoBomopon, cTpoeHue, Dusznueckne W  XUMHYECKHE  CBOMCTBA.
BoccranoBurtensHBIE CBOMCTBA cepoBogopoa. KauecTBeHHas! peakiusl Ha CEPOBOJAOPOJ U CYIb(UIIBI.
Cepo6o0opoo u cynvghuodwvl 6 npupode. Bozoeiicmeue ceposodopoda nHa opeanuzm denoseka. Ilonyuenue
ceposodopooa ¢ nabopamopuu. Kucinoponconepxkaiue coenunenus cepsl (IV). Oxcua cepor (1V).
Cepnucraa kucnorta. CoctaB, CTpO€HHUE, CBOMCTBA. OKuUCIUMENbHO- 80CCMAHOBUMENbHBIE CEOUCMBA
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Kucaopoocooepxucawux coeournenutl cepwi(lV). Cyneduthl. [uopocyrvghumelr. Kauecmseennasn peaxyus
Ha cepHucmylo xuciomy u eé coau. llpumenenue kuciropoocooepicawux coeounenuti cepvi (1V).
Kucnoponconepxkamue coeaunenuss cepsl (VI). Oxcun cepor (VI), cocraB, crpoeHme, CBOMCTBA.
[Tonmyuenne okcuma cepel (VI). CepHas KHCIIOTa, COCTaB, CTpOeHHUE, (PHU3UYECKHE CBOWCTBA.
OcoOenHoctu €€ pacTBOpeHHsI B Bojie. XUMUYECKHUE CBOWCTBA pa30aBIE€HHOM M KOHLIEHTPUPOBAHHOMN
cepHON KUCIOTH. OKHCIUTEIbHBIE CBOMCTBAa CEpHOM KHUCIOTHL. KadecTBeHHas peakuus Ha cynbgart-
noH. llpumenenue cepHol KUCIOTHL. Kpyeosopom cepvl 6 npupode. Oxonozuueckue npoobiemsi,
CBA3AHHbIE C KUCTIOPOOCOOEPHCAUUMU COEOUHEHUAMU CEPbI.

Hoarpynmna a30ra U e€ TUNHYHbIC NPEJICTABUTE/IH.

OOmiast xapakTepuCTUKa 3JIEMEHTOB MNOArpynnbl azora. Ceoticmea Npocmuix 6eujecms 31eMeHmos
nooepynnel azoma. BaxHeWne BOIOPOIHBIE M KHCIOPOAHBIE COCTUHEHHUS AJIEMEHTOB IOATPYIIIIBI
a30Ta, WX 3aKOHOMEpHBIC U3MEHEHUA. Mcmopus omKpbimusa U UCCLe008aHUs INEMEHMO8 N0OPYNNbl
aszoma. A30T Kak JIEMEHT U KaK IPOCTOE BEIIECTBO. XMMHUECKHUE CBOMCTBA a30Ta. AMMuak. CTpoeHue,
CBOMCTBA, 8000pOOHAs C853b MeHCOY MONeKYIAMU ammuara.Mexanuzm oopazo8anusi UOHA AMMOHUSL.
Conu aMMOHUS, UX XUMHYECKHe cBoiicTBa. KauecTBeHHass peakuust Ha MOH aMMOHMs. lIpumMenenue
amMMuaka u coseii ammonus. Oxcuabl azota. Crpoenne Oxcupa azora (II), oxcuma azora (IV).
dusnueckue u xumuueckue cBoiictBa OkcumoB azora (I), (IV). AsorHas kuciora, e€ COCTaB H
cTpoenue. Pu3nyecKkrue U XMMHUECKHE CBOMCTBA a30THON KUCIOTHI. OKUCIUTETbHBIE CBOICTBA a30THOM
kucnotel. Cocmaenenue ypasHeHnuli peaxkyuii 63aumoO0eucmeuss Aa30mHOU KUCIOmMbl C Memaniamu
Memoodom 3nekmponHo2o dananca. Comu a30THOM KUCIOThI — HUTpPAThl. Kauecmeennvie peakyuu Ha
azommuyio kucaomy u eé coau. [lonydeHne U NpUMEHEHUE a30THOM KHUCIOTHI U €€ cosieil. Kpyeogopom
azoma 6 npupode. Dochop Kak d3JIEMEHT M KakK IPoCToe BemiecTBo. Ajutorpomnus Qocdopa.
dusndeckue n xuMudeckue cBoicTBa ocdopa. [Ipumenenue dpochopa. BogopoaHabsie U KUCIOPOTHBIE
coequHeHus ¢ocdopa, ux cpoictBa. DochopHas kucinora u e€ conu. KadecTBeHHas peakiusi Ha
dochar-non. Kpyeosopom ¢hocgopa 6 npupooe.

IIpakTuueckas padora. [lonyuenne ammuaka u U3y4yeHHe €ro CBOMCTB.

Ioarpynna yriaepoaa.

OO01as xapaKTepUCTHKA IEMEHTOB MOATPYIIBI yriiepoaa. InekTpoHHoe CTpoeHHe aTOMOB AJIEMEHTOB
MOArPYHIBI YIIIEpOoJa, X pacpoOCTpaHEHUE B IpUpoJie. YTIepo ] KaK IPOCTOE BEIIECTBO. AJIJIOTPONHUS
yriaepona: anma3z, rpadut, KapOuH, dymiepeHsl. AncopOuus. XUMHUYECKHE CBOWMCTBA YIaepoja.
Kucnoponuslie coequnenus yriaepoaa. OKCHIIbI yIiiepoJa, CTpPOCHHE, CBOMCTBA, MOJIy4eHHE. YTOJIbHAS U
e€ comu. KavecTBeHHas peakuus Ha kapOoHat- umoH. Kpemuwmii u ero cBoiictBa. Kucmopoansie
coenuHeHHs KpemHus: okcua kpemHus (IV), kpeMHHeBas KHCIIOTa, COCTaB, CTPOCHHE, CBOWMCTBA.
Cunukatel. Cunuxamuas npomviuiienHHocms. Kpamkue ceedenus o kepamuke, cmexie, yemeHme.
IIpakTnueckas padora. [lonyuenue okcuna yriuepona (IV) u uzydyenue ero cBoiicts. PacroznaBanue
KapOOHATOB.

demoncTpauuu. 1. IlomydyeHrne MOHOKIMHHOM M TUTACTUYECKOW cepbl. 2. monydeHue 0emoro ¢gocdopa
U ero Bosropanue Ha Bo3ayxe. 3. [lomyuenue oxcuaoB azota (1) u (IV). 4. IlonyyeHne amMmmuaka u
ucciaenoBaHnue  ero cBoicTB. 5. [lomydeHme W wWccimeqoBaHWE CBOWCTB JUOKCHIA YIIIEpOJa.
6.B3aumoneiicTBue Menu ¢ KOHIICHTPUPOBAHHOW cepHOW KHCIOTOW. /. KadecTBeHHbIE peaklud Ha
aQHUOHBI: CylIb(QUI- WOH, Cylb(har- WOH, KapOOHAT- WOH, XJOPHUI- WOH, OpPOMUA- HOH, WOJWI-WOH,
HUTpAT- UOH, PochaT- HOH.

JlabopaTopuble onbiThl. 1. O3HakomiieHHEe ¢ OOpa3lamMu cepbl U €€ MPUPOTHBIX COEIUHEHUMN.2.
[Tonyyenue ammuaka U ucciaeoBaHHe €ro cBOMCTB. 3 (O3HAKOMJIEHHE C XMMHYECKUMHU CBONCTBaMU
BOJHOrO pacTBopa ammuaka. 4  IlosydeHue yriaekucioro rasa M M3y4eHHE €ro CBOMCTB. 3.
KauecTBeHHBIC peakinnu Ha aHUOHBI KUCIOT. 6. [lomydeHue yroiapbHOW KHCIOTHI U3 OKCHAA YTiepoja
(IV) n uzyuenue e€ cBoiicTB. 7. Pacmo3HaBanue XJIOpuaI0B, Cylb(aToB, KapOOHATOB.

Pacuérnble 3agauyu. Brrancnenne Maccel i 00bEMa MPOIYKTa pEaKlMU MO MU3BECTHOM Macce WU
00BEMY UCXOHOTO BEILIECTBA, CO/IEPIKAILEr0 IPUMECH.

Tembl TBOpUecknXx padoT. XMMHUUYECKHE CBONCTBA 3JIEMEHTOB U UX POJIb B 3KOJOTMYECKHUX MPOLECCax
(Ha mpumepe n3ydeHHbIX 35eMenToB [V, V, VI rpynm). ®ochop (a3oT, cenen, 6op). Pacipoctpanenue B
npupoje; cocraB, crpoeHue, CBoiictBa M ponb HemeraioB B TexHochepe. Kpemuuii B
MOJIYTIPOBOTHUKOBOM MpoMbIluIeHHOCTH. COHEeuHbIe OaTapeu.
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Metajuibl . O01He CBOMCTBA METAJJIOB.

DNeMEeHThI-METaUTBl B TpUpOJe W B mepuoamudeckoil cucreme. OcobenHoctu CTpoeHHs aTOMOB
METAJJIOB: S-, P- u d-371emenmos. 3HaueHue sHepuu UOHUZAYUU.

Metamnudeckas cBsi3b. Kpucrammmueckue pemérku. O0mue u cnenuduueckne OU3NYecKue CBOMCTBA
MerauioB. OOmMe XMMHYECKHE CBOWCTBA METAUIOB. OJJIeKMPOXUMUYECKUU PO  HANDANCEHUL
memannog. OOmue cBeneHus o cruaBax. [lomamue kopposuu memannos. Kopposus memannos —
oowennanemapuulll I eoxumuyeckuii npoyecc, 8U0bl KOPPO3UU — XUMUYECKAA U INeKMPOXUMUYECKAsL

— U cnocobwvl 3auUmsl Om Heé.

demoncTpanuu. 1. OOpa3ubl METAUIOB W WX COCAWHCHUW, HU3YYCHHE HX OJICKTPUUYCCKOM
MIPOBOAUMOCTH. 2. TennonpoBoAHOCTh METAIIOB. 3. Mo1enu KpUCTaJUIMYECKUX PEHIETOK METAIIIOB
MeTa/ulbl IJIABHBIX M IO00YHBIX MOATPYII.

CrtpoeHue aToMOB XUMHU4YeCKHX d1eMeHTOB |A- u [IA-rpymnm, ux cpaBHUTEIbHAS

xapakTepucTuka. OuU3nyeckue U XMMHUYECKHUE CBOMCTBA MPOCTHIX BEILECTB, OKCUJOB M THAPOKCHJIOB,
cosieid. [IppumMeHeHne menoYHbIX U HIENO0YHO3EMENBHBIX

METAJJIOB. 3AKOHOMEPHOCMU PACNPOCMPAHEHUS, WELOYHBIX U WENOYHO3EMENbHbIX MEMATNI08 8 NPUpooe,
ux nomyyeHue. MuHepalbl KalbllUs, MUX COCTaB, CBONCTBAa, OOJACTH MPAKTUYECKOIO MPUMEHEHHUS.
XKéctkocth BoAbl U crocoObl €€ ycTpaneHus. Poab memannos |A- u IlA-epynn 6 ocuseou npupode.
AIOMUHUN: XMMHYECKHI 3J€MEHT, Ipocroe BemecTBo. dusnmyeckue M XUMHUYECKHUE  CBOMCTBA.
Pacnipoctpanenne B mnpupoae. OcHoBHble MuHepanbl. [IpuMeHEHHE B COBPEMEHHOW TEXHHKE.
Baxkneiiimme coequHeHHs aNTIOMHUHHS: OKCHUABI U TUAPOKCUIBI, aM(pOTEepHbIH XapaKTep HUX CBOWCTB.
Merambl IVA-rpynnel — p-anementsl. Ceuney u 01080: CMpoeHue amomos, (Qu3uKko- Xumuieckue
Ce0UCMBA NPOCMBIX Geujecms; OKCUObL U SUOPOKCUObL 01084 U ceuHya. Hemopuueckuii ouepk o
npumeHenuyu  omux memannos. Toxcuunocmv ceuHya U €20 CcOeOUHeHuu, OCHOBHblE UCMOYHUKU
3aepsA3HenuUs umu oxpyscaroujeti cpeovl. YKenezo, mapeauey, Xpom Kak TPEICTaBUTEIN METAIJIOB
no0ouYHBIX noAarpynn. Cmpoenue amomos, C80UCMEa XUMUYECKUX iemeHmos. JKene3o Kak MmpocToe
BenecTBo. Ou3nyeckue U XuMuueckue cpoictBa. CoctaB, 0COOEHHOCTH CBOMCTB U MPUMEHEHHUE YYT'yHa
U CTajdM KaK BaXKHEHIIMX craaBoB xkene3a. O crnocobax XMMHUYECKOW aHTHKOPPO3MMHOMN 3allluThl
CIU1aBOB kene3a. KpaTkue cBelieHus 0 BKHEUIINX COSAMHEHUAX METAIIOB (OKCHUIBI U THAPOKCHIIBI),
00 WX TOBEJCHWH B OKHCIUTEIILHO- BOCCTAHOBUTEIBHBIX peakmusx. CoequHeHHs xkeieza — Fe2+,
Fe3+. Kauecmeennvie peakyuu Ha uomnsl dicenesa. buonorundeckast ponb MetamuioB. O0mue cBeneHus 06
OpPraHUYECKUX COCTMHEHUSIX

IMpakTuyeckasi padora. Pemenne skciepuMEeHTAIBHBIX 33724 110 TeMe «MeTaljIbl U UX COCTUHECHUSI».
demoncTpanuu. 1. BaumoseiicTBre MeTamuioB ¢ HEMeTallJIaMu U BOAOW. 2. ['opeHue, B3auMoaeiicTsue
C BOJIOM JIUTHUS, HATpHs U Kanblus. 3. B3aumopeiictBue ¢ Bojoi okcuna kanbius. 4. KauecTBeHHbIE
peakIy Ha MOHBI KalbIus U Oapus. 5. YcTpaHeHHE *KECTKOCTU BOABI. 6. MexaHnyeckas MpPOYHOCTh
OKCUIHOM IUIEHKH amoMuHug. 7. Bs3aumopnelicTBue amoMUHHA ¢ Bomoil. 8. BsamMopelcTtBue
QTIOMUHHUS ¢ OPOMOM, KHCIIOTaMH, IIETOYaMH.

JlaGopaTopuble onbIThl. 1. PaccMoTpenne o0pa3iioB METaIIoOB, UX COJIEH M MPUPOAHBIX COCTUHEHHIH.
2. BzammopelicTBre MeTaIOB C pacTBopamMu coseil. 3. O3HakomiieHHE C oOpa3liaMH CIUIaBOB
(xomneknus «MeTaJuibl U CIIaBbi»). 4. O3HaAKOMIJIEHHE € 00pa3iaMy MPUPOIHBIX COCTMHEHUN KAJbIIHS.
5. O3HakomileHHE ¢ 00pa3llaMy aTOMUHUS U €ro CIiaBoB. 6. O3HaKoMIIeHHE ¢ 00pasllaMu YyryHa |
ctanmu. 7. CBOWCTBAa OKCHIOB M THAPOKCHAOB amtoMuHus. 8. [loimydeHue m wccieqoBaHUE CBOMCTB
ruapokcunoB skene3a (II) m xemesa (III). 9. KadecTBeHHble peakiuu Ha HWOHBI kenesza. 10.
B3anmoneiicTBre ITMHKA U KeENE€3a C paCTBOPAMU KHUCIJIOT U IIEJTOYEH.

Tema TBopueckoii padoThl. MeTaibl U COBpEeMEHHOE 00IIECTBO

Yr1eBo10pOabI.

Coedunenus yenepooa — npeomem camoCmosamenbHol HayKk— opeanudeckoti xumuu. Ilepsonauanvhoie
ceedenus 0 cmpoeHuu opeanuyeckux eewecms. Hexomopvle nonoowcenus u ponv meopuu A. M.
bymneposa 6 paszsumuu smou wnayku. llonsatue o rtomonorun u wu3omepuu. Kraccuduxamms
yrieBoopoaoB. llpenenbHble yrieBoIOpOAbl — QIKaHbBL. OIeKMpOHHOE U NPOCMPAHCMEEHHOE
cmpoenue NpeoelbHbIX  Yeneso0opo0os  (ankanos). Hzomepus u HOMeHKIamMypa npeoenbHulx
y2ne6o00po0os. Dusuueckue u xumudeckue ceoticmea ankanos. CnocooHocmsv aiKaHo8 K peaxkyuu
3amewenus u uzomepuszayuu Henpedenvuvie yene6o0opodbi — ankeHvl. ODIeKMPOHHOE U
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npocmpancmeeHnoe cmpoenue aikenos. I omonozuueckuil pao ankenos. Homenxknamypa. @usuueckue u
Xumuueckue ceolicmea anxkenos. CnocoOHOCmb ANKeHO8 K peakyuu NPUcoeOUHeHus u noauMepusayuu.
Ilonsamue o nonuUMepHbIX XUMUYECKUX COeOUHEHUSX! MOHOMep, NoIumep, cmenensb NONUMEPU3AYUU.
Honusmunen. Luknuueckue y2ne000poovl. Pacnpocmpanenue yene6000po0dos é npupooe. Ilpupoonvie
UCTNOYHUKU Y21e8000p0008. Cocmas Hedhmu u Xapakxmepucmuka 0CHOBHbIX NPOOYKMO8, NOJLYYAeMbIX U3
Hepmu.

Kucnopodcodepicauiue opzanuueckue coeOuHenus.

Ilonamue o ¢hynxkyuonanvuo epynne. I omonrocuueckue paovli cCnupmos u Kapoonogwvix xuciom. Odwue
dopmynel knaccos smux coeounenuti. Puszuono2uveckoe Oelicmeaue CRUpmMos Ha opeanusm. Xumuueckue
ceolicmea Ccnupmos: 2openue, 2udpozaio2eHuposanue, decuopamayus. llonamue o MHO20amMOMHbIX
cnupmax (enuyepur). Obwue ceoticmsa kapoonogvix kuciom. Peaxyus smepuguxayuu.

Bbuonocuuecku sajcnvie opcanuyueckue coOeOUHEHUA (Hcupol, y2ineeoovl, 0eaku). Xumus u nuwa:
JHCUpLL,  yeneoovl, Oenku — eadxcHeuuiue cocmasnvle uyacmu Iluwesoco payuona uenosexa u
acusomnuvix. Ceoticmea dHcupos u y2neo008. Ponv benkos 6 npupode u ux xumuueckue c80UCMBA:
2uopoaus, oeHamypayus. Xumusi u HcusHb

Jemoncrpanuu. 1. Mozaenu MoJeKyn OpraHUYeCcKHX coeAuHeHuid. 2. B3ammopeicTBue sTHIIeHA C
OopomHol Bojoii n pacTtBopoM nepmanranaTa kanus. 3. [lomydeHue arneTuieHa u ero B3auMoIeHCTBUE C
OpomHO# BoMOM. 54. Bocmmamenenne couptoB. 5. ONbITHL, MOATBEPKIAAOIINE XUMUYECKUE CBOIMCTBA
KapOOHOBBIX KHCHOT. 6. Peakums stepudumkanum BemectBa. /. Mogens Monekynsl Oenka. 8.
Jlenatypanus 6enka

Yenogek 6 mupe geuiecms.

BemecTBa, BpeaHbie A1 310pOBbs YelIOBEKa U OKpyskaroten cpeasl. [Tonumepst

Y X 3HAYCHUE B J)KU3HH YEJIOBEKA. XUMHUS U 370POBbE.

JlabopaTopnasi pabora. O3HaKoMIIeHHE C 00pa3liaMy MOJMMEPOB U M3YYE€HHE UX CBOMCTB.

[TpumepHBbIe 00BEKTHI SKCKYPCUH, B TOM YHCIIC BUPTYAIbHBIX:

1. Myseu— munepanocuyeckue, kpaeseoueckue, Xy00dHCeCMBEHHblE, MEMOPUATbHbIE BblOAUIUXCS
VUEHBIX- XUMUKOB.

2. Xumuyeckue Jnabopamopuu — 00paA308aMENbHLIX YupedxtcoeHull cpeone2o U  Buvlcueeo
npogheccuonanbHo2o 0opazosanus (yuebHvle u Hayynvle), HayuHo- UcciedosamenbcKux opeanu3ayuil.
3.9kckypcuu 6 npupooy I agypuiickozo pationa.

[IpumepHBbIe HanpaBlIeHUs TPOEKTHOMN EATEIbHOCTH 00y4YaroIXcs

1. Paboma ¢ paznuunsimu ucmoYHUKamy Xumuieckou uHgopmayuu.

2. Ananumuueckue 0030pvl UHOpMAYUU NO PeueHUlo ONpeOdeséHHbIX HAYYHLIX, MEXHOI02UYECKUX,
NPAKMUYECKUx npoo.iem.

3. Osnadenue 0CHOBAMU XUMUYECKO20 AHANU3A.

4. Osnadenue ocHosamu opeanuieckoz2o cunmesa. Ilnanupyemoie pesyibmamol 00y4eHUs.
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3. TemaTnyeckoe NJIAHHPOBAHHE ¢ YKA3aHHEM KOJIUYECTBA YaCOB, 0OTBOMMbIX HA OCBOEHHE
KAK/I0H TeMbI Kypca XuMuu 8 kiiacca
2 4gaca B Henelro, 68 yacos

B ToMm uncne

Ne Tema KomunyectBo | IIpaktuueckue | KoHTpoisbHBIE
JacoB paboThI paboThI

1 | BBenenue 2 ITP Nel

2 | XuMHUYEeCKHUE AIIEMEHTEI U BELIECTBA B 11
CBETE aTOMHO- MOJICKYJIIPHOTO YICHHUS

3 | XuMu4eckue peakinu, 3aKOHbI 7 KP Nel
COXPAHEHUS MACChI U DHEPTHH

4 | MeTonsl XUMHHA 2

5 | BemiecTBa B OKpysKaroIieil HaC MpUPOJIE 6 [TPNe2,3.4
Y TEXHUKE

6 | [lonsTue o razax, BO3AyX, KUCIOPO/I, 7 IIP Ne5 KP Neo2
TOpPCHHE

7 | OcHOBHBIE KJIACChl HEOPTAHUYECKUX 11 ITP Ne6 KP Ne3
COEMHEHHI

8 | Ctpoenue atoma 2

9 | Ilepuognyueckuii 3aKOH U 3
MEePUOANYECKast CUCTEMA XUMUYECKUX
anemetoB J[.M1.Menpeneera

10 | CtpoeHnue BemiecTBa 6

11 | XumMu4ecKkue peakiiuy B CBETE 6 KPNe4
JJIEKTPOHHOW TEOPHUH

12 | Bomopon u ero BakHeIIMe 3
COCITMHCHUS

13 | O6o0menue 3HaHUH 3a Kype 8 Kiacca. 1

14 | Pe3epB 1
UTOI'O 68 6 4
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TemaTH4YecKoe MUIAHNPOBAHHUE C YKAa3aHNEM KOJMYeCTBA YACOB, OTBOAUMBIX HA OCBOEHHE KAMKIOMH
TeMbI Kypca Xumun 9 kjiacca
2 4gaca B Henelno, 66 gacos

Ne Tema Konnuec B toMm uncne
TBO
4acoB MPAKTUYECKHE | KOHTPOJIbHbBIE

paboThI paboThI

1 | XuMmuyeckue peakliuy U 3aKOHOMEPHOCTHU UX 3
IPOTEKAHUS
2 PactBopel. Teopust 31eKTpOTUTHIESCKOM 10 TTPNel KPNel
JMICCOIMALINT
3 OO0m1as XxapaKTepUCTUKA HEMETAIIIOB 4 TTPNo2
4 ["asiorensl 4 ITPNe3
3) [Toarpynna xuciaopoaa v €e TUIIHYHBIE )
MpeJICTaBUTENN
6 [Toarpynma a3ora u €e TUITHIHBIC 7 [TPNe4
peJICTaBUTENN
7 [Toarpynna yriepoaa 8 ITpNe5 KPNe2
8 OO01111e cBOMCTBA METAIIJIOB 3
9 MerTaisl I71aBHBIX U TOOOYHBIX NOATPYII 8 [TPNo6 KPNe3
10 YreBogopoas! 4
11 Kucnoponcoaepxaiue opranuaeckue 2
COETMHEHUS
12 buonoruuecku BakHble OpraHUYECKHe 2
COEAMHEHUS (KUPBI, YIIIEBOJIbI .OEIIKN)
13 UenoBek B MUPE BEIIECTB 5
14 Peseps 1
NTOI'O 66 6
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