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PabGouas ImporpamMmma 110 XuMum JJisd 9 xnacca pa3pa60TaHa Ha OCHOBE HOpPMAaTHUBHEBIX JOKYMCHTOB!:

1. denepanbHOro rocyIapcTBEHHOIO 00Pa30BaTEIBLHOIO CTAaHAAPTa OCHOBHOT'O OOIIEro
O0pa3oBaHus», YTBEPKIAEHHOTO MpHKa3oM MUHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit
Oeneparun ot «17» nexkadps 2010 r. Ne1897.

2. OcHOBHOI 00pa30BaTEIBHON MPOTpaMMBbI OCHOBHOTO 00111ero oopazoBanus 2020-2025 yuebHbie
rozaa 5-9 kiacchl, yTBEpKJACHHOT0 pruka3zoM mkoJibl Ne 148 ot 08.08.2020.

3. Yuebnoro mmana MBOY COIII Ne 2 nirt KaBanepoBo, yTBepaeHHOTO TiprKazoM Ne 64-011 oT
18.05.2023r.

B pamkax peanuzanuu pabodeld mporpaMMbl UCIIONIB3YETCS CIEAYIOMNNA yueOHO-METOINYECKUI

KOMILJICKT:

1. Vuebnuk O.C. I'abpuensu,1.I".Octpomos,C.A CrnagkoB Xumus. 9 kiacc. - M.: [Ipocsemienue,
2019 r., cornacuo PenepanbHOMY NMEPEUHIO YICOHUKOB, PEKOMEH/I0BAHHBIX K UCIIOJIb30BAHUIO B
o0pa3oBaTebHOM TIpollecce B 00pa30BATENbHBIX YUPEKACHUSIX, PEATU3YIOUUX MPOTpaMMbl
0011ero 00pa3oBaHus U UMEIOIINUX TOCYAAPCTBEHHYIO aKKPEIUTAIIUIO;

2. llpumepHas mporpamMma OCHOBHOTO 0OIIero o0Opa3oBaHUs TO XHWMHUHU, OMYyOJMKOBaHHAs B
COOpHUKE HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB [IJIsi OO0IIe00pa30oBaTEIbHBIX YUYPEKICHUM
(«COOpHUK HOPMATUBHO-TIPABOBBIX JOKyMeHTOB». Xumus. Coct. 3./1. Inenpos, A.I'. Apkabes.
- M.: JIpoda, 2007).

3. ABtopckas mnporpamma 1o xumuu [abpuensn O.C. «IIporpamma OCHOBHOTO 0O0IIEro

oOpa3zoBaHus o xuMuu 11 8-9 knacca», M: Jlpoda, 2016 .

Pabouast nporpamma paccuurana Ha 68 yacoB B VIII knacce, u3 pacuera - 2 yueOHbIX yaca B HEJIEIIO,
U3 HUX: JUIS IPOBE/IEHUS KOHTPOJIBHBIX - 5 4acOB, MPAKTHYECKUX paboT - 7 4acoB.

Lles» mporpaMmbl - H3y4YeHHUE COCTaBa, CTPOCHUS M CBOMCTBA Pa3HBIX BEIIECTB, XUMUYCCKHX
3JIEMEHTOB - MTPECTABUTENEH OTACIBHBIX IPYIIT TJIAaBHBIX U TOOOYHBIX MOATPYII EPHONUECKON
CHCTEMBI XUMUYECKHX 31eMeHToB JI.1.MeHeneeBa, nx COSTMHEHNH, TOJTyUYEHHS U IPUMEHCHUS.
YMeHre y3HaBaTh BEIIECTBA Pa3IMYHBIX KJIACCOB COSAMHEHHH U HAXOIUTh UM MPUMEHEHHUE, TPABUIBHO
o0palaTscsi ¢ HUIMH.

3agaum nporpamMmsI:
- OCBOEHHME BaXHEUIIMX 3HAHUH 00 OCHOBHBIX MOHATHUAX M 3aKOHAX XUMHUH, XMMUYECKOH CUMBOJIUKE;

- OBJIaICHHUEC YMCHUAMHU Ha6J'IIO,JIaTB XUMHUYECKHUE SABJICHUA, IMPOBOAUTH XHUMHYSCKHI OKCIICPUMCHT,
MMPOU3BOAUTDL PpaCYCThbl HA OCHOBEC XUMHWYCCKUX (I)OpMy.TI BCIICCTB U ypaBHCHI/Iﬁ XUMHNYCCKHUX peakunﬁ;

- Pa3BUTHEC IMMO3HABATCIIBHBIX MHTCPCCOB U MHTCIINICKTYAJIBHBIX CIIOCOOHOCTEH B mponecce NpoBCACHUSA
XUMHYECKOI'0 JKCIICPUMCHTA, CaAMOCTOATCIIBHOTO HpI/IO6peTCHI/IH 3HaHUM B COOTBETCTBHH C
BO3HHKAKIIMUMH XKU3HCHHBIMU HOTpe6HOCT${MI/I;

- BOCIMTaHUE OTHOILEHMS K XUMHUH KaK K OTHOMY U3 (yHJaMEHTaJIbHbIX KOMIIOHEHTOB €CTECTBO3HAHUS
U 3JIEMEHTY OO0IIIeYeNIOBEYECKON KYJIbTYPHI;

- TpUMEHEHUE MOJyYEeHHbIX 3HAaHUHM M YMEHUH /17151 6€30MacHOr0 UCIOIb30BaHMsI BEIIECTB U MaTEPUAJIOB
B OBITY, CEITbCKOM XO3SIHICTBE U HA TPOU3BOJICTBE, PEIICHHSI IPAKTHUECKUX 33]1a9 B TIOBCETHEBHOM )KU3HH,
IpeIynpexaeHUs IBIEHUI, HAHOCSILIUX BPe]] 3J0POBbIO UYeJIOBEKa U OKpY Kalollei cpese.



2. O0mas xapakTepucTHKa yueOHOro npeamera, kypca Kypc xumun 9 kimacca coctaBiisieT OCHOBY JUIst
PacKpBITHA MUPOBO33PEHUYECKHUX UIEH, TAKUX, KaK MaTepHaIbHOE €IMHCTBO IPUPOIbI, UX T€HETHUYECKas
CBSI3b, Pa3BUTHE (OPM OT CPABHUTEIBHO MPOCTHIX O HanOoJiee CIOKHBIX; 00yCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOCHHMEM, IPUMEHEHHsI BEILECTB UX CBOMCTBAMHU; M03HABAEMOCTh CYIIIHOCTU
XUMHUYECKHX MTPEBPAILCHI COBPEMEHHBIMHI HAyYHbIMH MeTogaMHu. [Iporpamma BirouaeT B ce0st OCHOBBI
o0miell 1 HeOpraHUYeCKOW XMMHUM, a TaKXKe KpaTKue cBeleHHs o0 opraHuyeckux BemiecTtBax. Jls
Ka)KI0ro pa3jielia Kypca epedrcieHbl MoAJIekallie n3y4eHUIO BOIPOCH, BUABl PACUETOB, XUMUYECKUI
9KCHEPUMEHT (IEMOHCTpALH, Ja00paTOPHbIE ONbITHI, IPAKTUUECKUE PAaOOTBHI).

B kypce 3HaunTenbHAas pojib OTBOJUTCS XUMUYECKOMY 3KCIIEPUMEHTY: IIPOBEJCHUIO IIPAKTUUECKUX
paboT 1 1abOpaTOPHBIX OMBITOB € MOMOIILI0 00opyAoBaHus «Touka Poctay, pukcanum u aHanmm3y ux
pe3yJbTaToB, COOIIOIEHUIO HOPM U NpaBmJl 0€301acHOM pabOThl B XUMUYECKOM KaOUHETe.

ILianupyembie pe3yJbTaThbl H3y4eHHUs Yy4eOHOI0 MpeIMeTa, Kypca
JIn4HOCTHBIE, MeTaNlpeIMeTHbIE M NIPeIMeTHbIEe Pe3y/IbTAaThl 0CBOCHUSI XMMUH

Hestensnocts MBOY COL Ne 1 B 00yueHHHM XUMUU HalpaBjeHa Ha JOCTHKEHHE 00y4atoIUMUCs
CJIEYIOIIUX PE3YJIbTATOB:

JInunoctHbIie YY /]

i ITonumanue HeO6XOI[I/IMOCTI/I O6paSOBaHI/I$I, BBIPA)XCHHOI'O B HpCO6HaI[aHI/II/I yqe6H0-
IMMO3HAaBAaTCJIbHBIX MOTHBOB U MPCAINIOYTCHUNU COLMUAJIBHOT'O crocoba OLCHKHU 3HAHHH.

i OHpGI[eJ'ICHI/IC JIMYHOH IIO3UIINHU, JIMYHOI'O MHCHUS 110 TEMC O6CY)KI[€HI/I$I, 10 PCIICHHUIO 3aaa4u,
1o “HGOPMAIIMOHHOMY MaTepuay.

«  YMeHMe UTU Ha KOMIIPOMUCC, YCTYIIKH B PAa3HBIX CUTYaILIHIX.
«  OreHMBaHKE BAKHOCTU 00pa30BaHUsI M IO3HAHUS HOBOTO.
«  YBaxuTeNnbHOE U JOOPOXKENATEIHHOE OTHOIICHUE K JTFOISIM.

«  @opMHUpPOBaHUE LIEJIOCTHOIO MUPOBO33PEHMUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOIIIECTBEHHOU MTPAKTUKH.

. HpOfIBJ’[eHI/IC WHUIUATUBHOCTHU, HAXOJYMBOCTH B PCIICHHUHU IMOCTABJICHHBIX 3aJia4.

«  YMeHHe KOHTPOJIUPOBATh U KOPPEKTUPOBATH 00pa30BaTEIBHBIN MIPOIECC U PE3YJIHTATHI
JIEATEIIbHOCTH.

«  ®opmupoBaHue cioCOOHOCTH SMOIIMOHATIBHOT'O BOCIIPUATHUS Y4eOHON 3aa4uH, CUTYalUH,
peleHuid, 00CyXKIeHU.

Pa3ButHe y4eOHO-TI03HABATEILHON MOTHBAIIMH - CAMOCTOSITENIbHBIE IEHCTBUS IO TIOUCKY
pa3HbIX CIOCOOOB PEIIEHUS, BOIPOCHI K YUUTEII0 O CPABHEHUU Pa3HBIX CIIOCOOOB PEIICHUs, O
CPaBHEHHMH Pa3HbIX CIOCOOOB PaOOTHI.

« OObenuHeHne y4eOHBIX IEHCTBHUM B IIEJIOCTHBIN aKT yU4eOHOM eI TeIbHOCTH, YCTOHYUBOCTh
MMO3HABATEJIBHOTO HHTEPECa U CTAHOBJICHHE CMBICTI000pa3yomel (GyHKIMK MO3HABATEILHOTO
MOTHBA.

« Cucrema y4eOHOMU A€ATENBHOCTH, 000OIIEHHOCTD, yCTOMYMBOCTh M N30MPATEIEHOCTh
II03HABATEIbHBIX HHTEPECOB, TOMUHHPOBAHIE TO3HABATEIBHBIX HHTEPECOB B HEPAPXUH
MOTHBALlMOHHOHN CUCTEMBI, TPUHATHE TI03HABATEIIHBIM MOTUBOM (QYHKIHI TOOYXKICHUS U
CMBICJIO00pa30BaHUSI.



«  ®opMUpPOBaHKE HABBIKOB CAMOOOPA30BaHUS - OOPAICHUE K YYUTEJIIO 110 MIOBOY PAlMOHATIBHON
OopraHu3alnuunu y‘IeGHOI‘O Tpyada, B BOIIPOCAX O JOIMOJTHUTCIIbHBIX UCTOYHUKAX I/IH(I)OpMaI_II/II/I -
camoo0Opa3zoBaHue.

PeryasituBubie YV ]|

* neJjienojiaranue, BKiIrodasda moCTaHOBKY HOBBIX ueneﬁ, Hpeo6pa303aHHe HpaKTquCKOﬁ 3aJa44 B
IMO3HaBaTCJIbHYIO,

*  CaMOCTOSITEJIbHO aHAJIM3UPOBATH YCIOBUS JOCTHXKEHHUS 1I€JTM HA OCHOBE Y4eTa BbIJICJICHHBIX
y4UTEIeM OPUEHTUPOB JCHCTBHUS B HOBOM YYEOHOM MaTepuae;

* IJIAHUPOBATDH IMYTU NOCTUIKCHHA ueneﬁ;

* yCTaHaBJIMBATh LCJICBBIC IPUOPUTCTHI,

*  YMCETb CaMOCTOATCIIbHO KOHTPOJUPOBATL CBOC BPEMA U YIIPABJIATH UM,

i IIPpUHHUMATb PCIICHUA B HpO6J’ICMHOI71 CUTYyallul Ha OCHOBEC IICPETOBOPOB;

i AZICKBATHO CaMOCTOATCIIbHO OUCHHUBATD ITPAaBHUJIbHOCTH BBIIIOJIHCHUSA HCﬁCTBHﬂ 1 BHOCUTH
HEOOXOIMMBbIC KOPPEKTUBBI B UCIIOJHEHUE, KaK B KOHIIE ICHCTBUS, TaK U TI0 X0y €ro
peaiu3anum;

*  OBJI3JIETh OCHOBAMH NPOTHO3UPOBAHUS KaK MPEABUACHUS Oy IyIINX COOBITUN U Pa3BUTHS
nporecca.

KommyHukatusubie YY /|
* YYUTBIBAThH Pa3HbIe MHEHUS U CTPEMUTHCS K KOOPAMHALMY PA3IMYHBIX TO3ULIUN B COTPYIHUYECTBE;

* (hopMynHpoBaTh COOCTBEHHOE MHEHHE U MO3UINI0, APIYMEHTHUPOBATh U KOOPJIMHUPOBATH €€ C
HO3ULIMSAMH MAPTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE OOILEro peIieHusl B COBMECTHOM
JIeATEIbHOCTH;

¢ YCTaHaBJIMBATbH U CPAaBHUBATH PA3HBIC TOUKHU 3PCHUA, MPEKAC YEM ITPUHHUMATL PCIICHUA U ACIATh
BBIOOD;

¢ apPryMmeHTHpPOBATH CBOIO TOUKY 3PCHUA, CIIOPUTH U OTCTAMBATH CBOIO ITO3UIIHUIO HE Bpa)KI[€6HBIM JJIsL
OTIIOHEHTOB 00pa3oM;

* 3aJaBaTh BOINPOCHI, HEOOXOAUMBIE JIIsl OPraHU3aluy COOCTBEHHOU JESTEIbHOCTU U COTPYIHUYECTBA
C IapTHEPOM;

¢ OCYUICCTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHHUYCCTBC HCOGXOI[I/IMyIO B3aMMOIIOMOIIIb,
¢ QAaJCKBATHO UCIOJB30BATh PC€Ub IJIA IJIAaHUPOBAHUA U PETYIIAIIUA CBOCH JACATCIIBHOCTH,

¢ aJICKBATHO UCIIOJB30BaTh PCUYCBLIC CPCACTBA JIA PCHICHUA PA3JIMYHBIX KOMMYHUKATUBHBIX 3a1a4,
BJIAACTH YCTHOI\/'I ¥ THCHMEHHOM PEYBIO; CTPOUTH MOHOJIOTHYECKOC KOHTCKCTHOC BBICKA3bIBAHHE,

* OpraHU30BHIBATH U INIAHMPOBATH YUEOHOE COTPYIHHUYECTBO C YUUTEIIEM U CBEPCTHUKAMH,
OTIpeNeNATh 1eNu U (PYHKIIMHY YYaCTHUKOB, CIIOCOOBI B3aUMOAEHUCTBUS; INIAHUPOBATH OOIIKE CIIOCOObI
paboThI;

* OCYUIECTBJISTH KOHTPOJIb, KOPPEKIIUIO, OLICHKY JAECHCTBHI napTHEPA, yMETh yOeK1aTh;

* paboTaTh B IPyINEe — YCTaHABIMUBAThH pab0oUne OTHOIICHHUS, dPPEKTUBHO COTPYIHUYATH U
CIOCOOCTBOBAThH MPOIYKTUBHOM KOOTEpALMU; HHTEIPUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOUTH
NPOJIYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMU M B3POCIIBIMHU;

ITo3naBaTesbHble YV ]I
¢ IIPOBOJUTH HaGHIO,Z[eHI/Ie U 3KCIIEPUMCHT 110 KOBOACTBOM YUUTCIIA,
y y ;

* OCYUIECTBJISATh PACIIUPEHHBIN MOUCK HH(OPMALIUHU C UCTIONIb30BAHUEM PECYPCOB OMOIMOTEK U



HNurepHera;

* OCYILIECTBIATH ITOMCK U BbIOOp Hanbosee H3pPeKTUBHBIX CLIOCOOOB PELICHUs 331a4 B 3aBUCIMOCTH OT
KOHKPETHBIX YCIIOBUH;

¢ JaBaTb ONPCACIICHUE ITIOHATUAM,
¢ YyCTaHaBJIMBaTh MIPUYUHHO-CJIICACTBCHHBIC CBA3U;

¢ OCYHCCTBJIATDH JIOTHYCCKYIO OINCPAlNI0 YCTAHOBJIICHUA POJOBUI0BBIX OTHOIJ_IGHI/II;'I, OrpaHU4CHUC
IIOHATHA,

* 000011aTh TOHATHS — OCYILECTBIIATH JIOTHYECKYIO ONEPAIUIO MEPEX0/1a OT BUIOBBIX IPU3HAKOB K
POZIOBOMY HOHATHIO, OT HOHATHUS C MEHBIIUM 00BEMOM K NOHATHUIO C OOJIBIIUM 00BEMOM;

¢ CaMOCTOATCIIbHO UJIM B TapC OCYHICCTBJIATE CPaBHCHUC, Knaccmbmcaumo, CaMOCTOATCIIBHO BLI6I/Ipa5I
OCHOBAHUA U KPUTCPUHN AJI YKA3dHHBIX JIOTUYCCKUX onepaunﬁ;

¢ CTPOHUTH JIOTHUYCCKOC PACCYKACHUC, BKIIFOUAOIICC YCTAHOBJIICHUC IPUYNHHO-CIICACTBCHHBIX CBH3€I71;
* OOBSICHATH SABJICHUS, ITPOLECCHI, CBA3U U OTHOILICHHS, BBIABIACMBIC B XOAC UCCIICAOBAHUA,

¢ CTPYKTYpHUPOBATh TCKCTHI, BKIIIOYast YMCHUC BbIACIIATH INITABHOC U BTOPOCTCIICHHOC, I'NIABHYIO UJCHO
TCKCTA, BBICTPAUBATL MOCJICA0OBATCIIbHOCTL OIIMChIBACMBIX CO6I)ITI/II\/JI;

IIpeaMeTHBIe pe3y/IbTaThl
BbInyCKHUK HAy4YUTCH:
¢ XapakKTepu3oBaTb OCHOBHBLIC MCTOAbI IIO3HAHHA: Ha6JIIOI[€HI/Ie, HU3MCPCHUEC, OKCIICPUMCHT,

* OIHUCHIBATH CBOMCTBA TBECPABIX, )KUIKUX, ra3006pa3Hr,1x BCIICCTB, BhIACIIAA UX CYIICCTBCHHBLIC
IMPU3HAKH,

® BBIABJIATH NPU3HAKH, CBUACTCIBCTBYIOIIUE O MMPOTCKAHUUN XUMHYECKOH PCaKuu Mpy BBINTOJIHCHUN
XUMHUYCCKOI'O OIIBITA,

* COCTaBJISITh YPAaBHEHMSI XUMHUYECKUX PEAKIIMIA;
* co0usoathk mpaBuiia 6€30MacHo padOThI P MPOBEIEHUH OIIBITOB;
* TI0JIb30BaThCs Ja0OPATOPHBIM 000PYI0BaHUEM U MOCYOH;

* BBIUUCIATH KOJIMYECTBO, 00BEM MIIM MacCy BEIIECTBA [0 KOJUYECTBY, 00bEMY, Macce peareéHTOB Uiu
IIPOAYKTOB PEAKIUH;

* XapaKTepU30BaTh (PU3MUCCKUEC U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia U BOAOPOA;
* MOJy4YaTh, COOMPATh KUCIOPO U BOJAOPO/I;

* pacro3HaBaTh OMBITHBIM ITyTEM T'a3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJOPO/I;

* XapaKTepHU30BaTh PU3UUCCKUEC U XUMUICCKHE CBOWCTBA BOJIbI;

® Ha3bIBaTh COCAVMHCHHA N3YUCHHBIX KJIACCOB HCOPraHNMYCCKNX BCHICCTB,

* XapakTepu30BaTh (PU3MUECKHUE U XUMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
BEIIIECTB:
* OKCHJOB, KMCJIOT, OCHOBaHHUM, COJICH;

* ONpeNesaTh NPUHAMIECKHOCTh BEUIECTB K OMPEACICHHOMY KJIacCy COeAMHEHUM;
* COCTaBJIATH (POPMYJIBI HEOPTraHUUECKUX COSAMHEHUN N3YYEHHBIX KIJIACCOB;

o HpOBOI[I/ITB OIIBITHI, HOI[TBep)KI[aIOH_[I/IC XHUMHNYCCKUC CBOI>’ICTB3. I/I3y‘-ICHHI>IX KJIaCCOB HeOpFaHI/I‘-ICCKI/IX
*BEIIECTB;

¢ Ppacmno3HaBaTh ONBITHBIM ITYTEM PaCTBOPHBI KMCJIIOT U IIe04YeH Mo N3MEHEHHIO OKpaCK1 MHJAUKaTOopa,



* XapaKTepHu30BaTh B3aUMOCBSI3b MEX]y KJIAaCCaMU HEOPTraHUYECKUX COCTMHEHUM;
* packpbiBaTh cMbich [lepuoaunueckoro 3akona [[.M. MenneneeBa;

* 00BSACHATH (PU3UUECKUN CMBICT aTOMHOTO (TTOPSIKOBOT0) HOMEpPa XUMHUUYECKOTO 3JIEMEHTA, HOMEPOB
rpynnsl ¥ nepuojaa B nepuoandeckoi cucreme .M. Menneneena;

* OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOEHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B MPE/IEIax MajbIX
IIEPUOJIOB U INIABHBIX IOATPYIIIL,

*  XapaKTepPU30BaTh XUMUUYECKHUE FJIEMEHTHI (OT BOJOPO/IA IO KAIbIMs) HA OCHOBE X TOJIOXKCHHS B
nepuoanueckoi cucreme J[.1. Menneneea u 0coOEHHOCTEN CTPOCHHS KX aTOMOB;

¢ PaCKpbIBATb CMBICIJI MMOHATUM: «XUMHYECKast CBA3b)», «KQJICKTPOOTPULIATEIIBHOCTD),
XapaKTCPU30BaATh 3aBUCUMOCTDb (1)I/IBI/I‘I€CKI/IX CBOICTB BCIICCTB OT THUIIA KpI/ICTaHJIH‘{eCKOI;'I PCLICTKHU;
® OIpCACIATH BUJ XHMHYCCKOH CBSI3HU B HCOPraHNYCCKUX COCIUHCHUAX

¢ PaCKpbIBaTb CMBICJI MOHSITHH «HUOH», KKATHOH», KaHUOH», «QJICKTPOJIUTLD), «HCIJICKTPOJIUTLD,
CQJICKTPOJUTHUYCCKAA AUCCconaiusa», «OKHCINTEIb), KCTCIICHb OKHUCIICHUA» «BOCCTAHOBUTCIIbY,
«OKHCJICHHUC), «BOCCTAHOBJICHHC),

¢ ONpeACIATH CTCIICHb OKUCIICHUS aTOMa 3JICMCHTA B COCANHCHUU

* COCTaBJISITh YPABHEHMS DJICKTPOIUTUYECKON TUCCOLMALNNA KUCIIOT, IIEJI0YEH, COJIEH;

¢ COCTaBJIATDH IMOJIHBIC M COKPAIICHHBIC NOHHBIC YPABHCHHUA PCAKIITNN 06MCHa;

¢ ONpeACIIAITbH BO3BMOXKXHOCTD ITPOTCKAHUA peaKI_II/Iﬁ HOHHOI'O O6MCH3.;

¢ MPOBOAUTH PCAKIUH, ITOATBCPKAAOIINC KauyeCTBEHHBIM COCTaB Pa3JINYHbIX BCILCCTB,

® ONpeACIATbL OKHUCINUTEIIb U BOCCTAHOBUTCIIb,

¢ COCTaBJIATH YPABHCHHSA OKHCIHUTCIIBHO ~-BOCCTAHOBUTCIIbHBIX peaKHHﬁ;

¢ Ha3bIBAaTb Q)aKTOpBI, BJIMAIOIIUE Ha CKOPOCTb XUMHUYECKOU peaKknuuu;

® KJ'IaCCI/I(i)I/IIII/IpOBaTB XUMHUYECCKUEC pCaKIU 110 PA3JIMYHBIM IIPHU3HAKAM;

¢ XapaKTepUu3oBaTb B3aMMOCBA3b MCKY COCTABOM, CTPOCHUCM U CBOMCTBaMH HCMCTAJIJIOB,

¢ MPOBOJUTH OIIBITHI IO IMOJTYYCHUIO, CO6I/IpaHI/IIO " U3YYCHUIO XUMHUYCCKUX CBOMCTB I‘a3006pa3H]':>IX
BCIICCTB: YTJICKUCIIOIO rraza, aMMHaKa,

¢ paciio3HaBaTh ONBITHBIM ITYTEM F3.3006pa3HLIC BCIICCTBA: yFHCKI/ICJ'ILII\/'I ra3 1 aMMHakK;
® XapakKTepu3oBaTb B3aMMOCBA3b MCKIY COCTaBOM, CTPOCHUEM U CBOMCTBaAMH METAJIJIOB,

Ha3bIBaTh OPraHUYCCKHUEC BCUICCTBA 110 UX Q)opMyne: MCTaH, 3TaH, OTUJICH, METAHOJI, 3TaHOJI, I'TUICPHUH,
YKCYCHaA KHUCJIOTa, aMUHOYKCYCHAasd KHUCJIOTA, CTCAPUHOBAA KHUCJIOTA, OJICUHOBAA KHUCJIOTA, I'NTFOK034a,

® OmpeaciaiaTh BO3MOKHOCTE IIPOTCKAaHUA peaKI_H/Iﬁ HEKOTOPBIX HpeHCTaBI/ITeJ'IeI\/'I OpTraHU4YCCKUX
BCIICCTB C KUCJIOPOAOM, BOOOPOAOM, MCTAJUIaMU, OCHOBAHUSAMHU, TaJIOTCHAMMU.

Bbll’lyCKHuK noaydunt 603MOACHOCNTb HAYUYUMbCAL!

*  8blOGUCAMb U NPOBEPSAMb IKCHEPUMEHMATILHO SUNOME3bl 0 XUMUYECKUX CBOUCMBAX euecms Ha
OCHOGe UX COCMAsa U CMPOEHUS, UX CHOCOOHOCMU 8CIYNAMb 8 XUMUYECKUe peakyuu, o xapakmepe u
NPOOYKMAX PA3TUYHBIX XUMUYECKUX PeaKyull,

® Xapakmepuzoeanivb eeujecmed no cocmaey, CmpoeHuio u ceoﬁcmeaM, ycmanaesiueanib nPpUHUHHO=
cneocmeentble Ces3uU Meofcdy OaHHBIMU xXapakmepucmukamu eewecmea,

® cocmaesniiamsb MOJNEKYIAPHbIE U NOJIHbLE UOHHbLE YPABHEHUA NO COKPAUWEHHbIM UORHbIM YPABHEHUAM,



® npocHo3upoeanivb cnocooHocmb seujecmeda nposeiiaimsb OKUCIUNENIbRbLE UIU 60CCMAHOBUMENIbHbLE
ceolicmea C yuemom cmenenell OKUCIeHUSA 2J1EeMEHMOE, GXOa}ZLL;MX 6 eco cocmas,

® cocmaeiisinib YypaeHeHUA peam;uﬁ, coomeemcmeyrumux noCc1e008amenbHOCmu npeepau;eHuﬁ
HeopcaHu4eCKux seuecme pasiuinovlx Kilaccoe,

* gbl0BU2AMD U npoeepsmb IKCNEPUMERMAIbHO cUunomessvl 0 pesylbmamax 8030elicmaeus Pa3uUvdHbLX
qbakmopoe Ha uUsmeHerue ckopocmu Xumu4eckou peakyuu,

® oyeHusantob 6JAUAHUE XUMUUECKO20 3ACPAIHERUA Opr.?fCClIOWéﬁ cpedbl HA OpeaHu3m dejloeeka,

UCNONIBL306AMb NPUOOPEmeHHble 3HAHUSL O/ IKOJ0UYECKU 2PAMOMHO20 NOBEOeHUsl 8 OKpyicaioujell
cpeoe;

* 00bEeKMUEHO oyerueanlsb qubopMauuro 0 seulecmedx U XuMudeckKkux npoyeccax,

® 0Co3HAe6antb 3HAYEHUe meopemudecKux BHAHUL NO XuMuu O I’lpaKmulteCKOﬁ OdesmenbHoOCmu
yeioeeka,

* coz0asamv MoOenu u cxemul OJisl peuleHus y4eOHbIX U NOZHABAMENbHBIX 3A0ay,
* 2PAMOMHO 0OPAUAMBCSL C BEUECNBAMU 8 NOBCEOHEBHOU IHCUSHIU,

*  NOHUMAMb HeoOXO0UMOCHb COONOOEHU. NPEONUCAHUU, NpeodzaemMvlX 68 UHCMPYKYUIX no
UCNOIB308AHUIO JIEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

Conepxanue y4eOHOro npeamMera, Kypca

IMoBTOpeHNEe OCHOBHBIX BONPOCOB Kypca 8 Kjiacca H BBeleHHe B Kypc 9 Kiacca

XapakTepruCTHKA JIEMEHTA IO €ro MOJ0KEHUIO B IEPUOANYECKON CUCTEME XMMHYECKUX 3J1eMeHTOB /1. M.
MenneneeBa. CBoiicTBa OKCHUIOB, KUCIOT, OCHOBAaHUW U COJIEM B CBETE TEOPHH SJIEKTPOIUTHYECKOU
JUCCOLIMAlMA U TIPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHUS. | €eHETUUECKUE psibl METalljla U HeMeTasuia.
XapakTepucTuKka XMMHYECKOT0 3JIEMEHTA 10 KUCIOTHO - OCHOBHBIM CBOWCTBaM 00pa3yeMbIX UMHU.
AmMdoTepHbIe OKCUIBI U TUAPOKCUIBL. [lepuonndeckuii 3aK0H U MePUOAUYECKAsi CHCTeMa XUMHUYECKUX
anemeHnToB JI.1. Meneneena.

Hemeranisl IV - VII rpynn u ux coeguHeHus

[TonoxeHre HEMETAJIOB B MEPUOINYECKON cucTeMe XuMuueckux anemMeHToB J[.1. Menzaeneesa. OO0rue
CBOMCTBa HEMETaLIoB. Bojgopoa - XMMHMUYECKHI 3JE€MEHT M MpocToe BemecTBo. Puznueckue u
XUMHUYECKHe CBoOWcTBa Bojopojna. [lomyduenuwe Bomopona B mabopatopuu. [lonyuenue 6odopoda 6
npomviuiienHocmu. Ilpumenenue 600opooa. I'anmoreHsl: QU3WYeCKMe W XHMHYECKHE CBOMCTBA.
CoenuHeHus TaJIoTeHOB: XJIOPOBO0OPO/I, XJIOPOBOAOPOIHAS KHCIIOTA U €€ colii. Kucmopos - Xxumuaeckuit
AJIEMEHT U MPOcTOoe BemecTBO. O30n. Cocmas 6030yxa. Duznyeckne 1 XUMHUYIECKHE CBOWCTBA KHCIOPOIa.
[Tomyuenue u npumenenue kuciaopoaa Cepa: pusndeckrne u XumMuueckune cBoiicTBa. COeTMHEHUSI CEPHI:
CEpOBOIOPOA, Cylbdubl, okcuabl cepsl. CepHasi, cepHucmas u cepo8ooopooHas KUCIOMbl U UX COIU.
A30T: pusnyeckue u XuMudeckue ceorcTBa. AMMuak. Conu ammonus. OKCUIbI a30Ta. A30THAsI KUCIIOTa
u ee conu. Pocdop: pusndeckue n xummueckue cpoiicrsa. Coenunenus gocdopa: okcun pocdopa (V),
oprodochopHast KuciaoTa U ee conu. YIiepold: Qu3ndecKue U XUMHUYECKHE CBOWCTBA. Amiomponus
yenepooa: aimas, epagum, kapoun, gyiiepenvt. Coenunenus yriepozaa: okcuast yriaepoaa (1) u (1V),
yrojbHas KUCJIOTa U ee coiu. Kpemuuii u ezco coedurnenus. Ilomyuenue HemertayioB. [lomydenue
BAKHEUIINX XUMUYECKUX COCAMHEHUN HEMETAIIOB.

Jlad.onm.Nel KauecTBeHHast peakiiysi Ha TajJlOr€HU/IbI.

JIa6.on.Ne 2. KauecTBeHHas peakuus Ha cyibdar - uoH, %



JIa6.om.Ne 3. KauectBennas peaknus Ha NH4"
Jlad.on.Ne4. KauectBennas peaknus Ha NO3
JIad.on.Ne5 KauecTBeHHas peakiius Ha KapOOHATHI.
Jla6.0n.Ne6. IlonyyeHre KpeMHEBOI K-ThI.

MeTajibl 4 HX COeAMHEHHS

Tonoocenue memanios 8 nepuooudeckoll cucmeme xumuveckux snemenmos /[.1. Menoeneesa.
Memannwt 6 npupoode u obwue cnocodwl ux nonyuenusi. Obwue usuyeckue ceoticmea memannos. Ooume
XMMHUYECKHE CBOMCTBA METAJJIOB: PEAKIMHU C HEMETAJNIaMH, KUCIOTAMHU, COJSIMU. DIeKmpoXumuyeckuil
pAo0 Hanpsoicenuti memannos. Koppo3us meTtamioB u crnocoObl 00ppObl ¢ Hel.Cruiabsl.lllenodnsie
MeTalibl U uX coenuHeHus. lllemouHno3emenbHble METaIbl U UX coeluHeHus. JKECTKOCTh BOABI U
crocoObl e€ ycTpaneHusi. Amomunuii. CTpoeHue aroma, pusndeckre 1 XMMHYECKHe CBOICTBA MPOCTOTO
BemecTBa. AMQOTEpHOCTh OKCHIA U TUAPOKCcH A amoMHuHus. JKene3o. CtpoeHus aroma, GU3NIecKue u
XMMHYECKHE CBOMCTBA MPOCTOro BelecTsa. eHeTnueckue pansl Fe?* u Fe**, KauecTBeHHbIE peakuy Ha
Fe?* u Fe**. CoenuHenus sxene3a U MX CBOMCTBA: OKCHIBI, THAPOKCHIBI 1 comu xenesa (11 u 111).

Jlad.on.Ne7. PaccmoTpenne 00pas3iioB METaJIOB.

JIad.on.Ne8. Bzaumoneiicteue Zn ¢ pacrBopamu HCI, HNOg.

JIa6.0m.Ne9. « Fe ¢ CuSO4».

Jla6.on.Nel10. B3aumopeiicTBrie aqtoMUHUS C pacCTBOPAMU KUCJIOT, COJIEH U IieoueH.
JIa6.on.Nel1. [Tonyuenue u uzydenue coiicts Al(OH)z.

JIa0.0m.Nel2. Bzanmoneiictsue xenesa ¢ koui. H2504, HNOs.

JIa6.on.Ne13. B3aumoneiictue xenesa ¢ pactBopamu H2SO4 CuSOa.
IlepBoHaya/bHbIE CBeIeHUS 00 OPraHMYeCKUX BellecTBax

[TepBoHauaNbHbIE CBEICHHS O CTPOCHUH OPTraHMYECKHMX BEHICCTB. YTIJIEBOJOPOJIbI: METAH, dTaH.
HenpenenbHble yriieBoI0po/Ibl STHIICH, alleTHICH. VICTOYHHUKH yIIIeBOIOPOIOB: IIPUPOIHBINH ra3, HeQTh,
yronb.Hed1sHas mnpomebiiieHHOCTs Tarapcrana. Kucnopopacomepkaiiyue COSIUHEHHS: CIUPTHI
(MeTaHOJI, ATAHOJI, TIUICPUH), KApOOHOBBIC KHCIOTHI (YKCYCHasl KHCIIOTAa, aMHHOYKCYCHasl KHUCIIOTa,
CTEapHHOBAas W OJICMHOBAs KHCJIOTHI). BHOJOrMYeCKH Ba)KHBIC BEIUICCTBA: JKUPBI, TIIFOKO03a, OCJIKH.
YenoBek B MHUpPE BEIIECTB, MaTepHajJOoB W XUMHUYECKHUX peakiuii. [IpoOiaembr Oe30macHOro
UCIIOIb30BAaHUS BEIIECTB W XHMHYECKHUX PEAKIMi B IMOBCEIHEBHON >KU3HU. XHUMHS H 30pPOBbE.
JlekapCTBEHHBIE TIpenapaThl; MPOOJIEMBI, CBI3aHHBIC X MPUMEHECHHEM. XUMHUS U MHUINA, KaTOPHHHOCTD
JKHPOB, OCIKOB W YIriIeBog0B. KOHCEpBAaHTBHI MHUIIEBBIX MPOAYKTOB (ITOBapeHHAs COJb, YKCYCHas
kucinoTa). TOKCHYHBIC, TOPIOYNE, B3PHIBOOMACHBIE BEIIECTBA. XUMUUECKOEe 3a2Psi3HeHUEe OKpYJicalouell
cpeobl u e2o0 nociedcmausl.

O0o00meHnne 3HAHUI M0 XMMHUHM 32 KYPC OCHOBHOM IIKOJIbI.

Crpoenne [ICX3. 3aKkOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB M UX COCIMHEHU B MEPUOJIC U B
rpynne. 3HadeHue [ICXD. Tumnbl XuMUYECKUX CBA3EH U KPUCTATUTMYECKUX PEIETOK. B3auMOCBsI3b
CTpOEHHS U CBOMCTB BemiecTB. Knaccudukanus XuMHUYECKUX peakiuid o pa3IuyHbIM IPU3HAKAM
(4MCIIO M COCTAB pearupyroIuX U 00pa3yIOIIUXCs BEIIECTB; TEII0BOM 3((eKT; UCTIONb30BaHNE



KaTajau3aTopa; HanpasiaeHue). OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuy. [IpocTeie u ciioKHbIE
BellecTBa. MeTaisl U HeMeTaulbl. [ eHeTuueckue psiibl MeTasula, HEMETa/lla U IEPEXOIHOT0 MeTaslIa.
Oxcuipl (OCHOBHBIE, aM(OTEpHBIE U KUCIOTHBIE), THAPOKCHU B! (OCHOBAHUS, aM(pOTEPHbIE THIPOKCHIBI
¥ KUCIIOTHI) ¥ COJIU: COCTaB, Kiaccu(uKanus 1 oO1Ire XMMUYECKHE CBOWCTBA B CBETE TEOPUH
UIEKTPOIUTUYECKOHN TUCCOLMALIMY U ITPEICTABICHHUH O ITpoIeccax OKUCICHUS-BOCCTAHOBIICHUS.
XUMHUYECKHE CBOICTBA HEOPraHMUECKUX coeqMHEeHni. KauecTBeHHbIe peakliui Ha HOHBI U HEKOTOPbIE
ra3oo0pa3Hble BELECTBA.

Pemenne pacyeTHbIX 3a1a4:

1. BbruucieHus Mo XUMHYECKUM YPaBHEHHUSIM KOJIMYECTBA, 00beMa, MAacChl BEIIECTBA I10
KOJINYECTBY, 00BEMY, MACCE PEAreHTOB MU MPOTYKTOB PEAKIIUH.
2. Pacuer MaccoBoii 10JTM paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

TeMbl NpaKTHYECKUX PadOT:

Pemenue skcnepuMeHTaNIbHBIX 337]a4 HA Pacno3. KATHOHOB U aHHOHOB.

Ilonyuenue ammuaxa u uzyyerue e2o c80UCME.

Ilonyuenue yenexkucnozo 2aza u uzyueHue e2o c80UCms.

Pemenue sxcnepuMeHnTanbabIX 3a1a4 1o reme «Hemeramsl IV - VII rpynm u ux coequHeHun.
Penienue skcnepuMeHTaNIbHBIX 3a7a4 M0 TeMe «MeTasuibl U UX COSTUHEHUS».

arwbdE

Y4eOHo-TeMaTHYECKOE IJIAHUPOBaHMe, 9 Kiacc (24 B HeJleJI10)

Ne Tema KonnuecTBo yacos
n/n
1 [[ToBTOpEeHHE OCHOBHBIX BOIIPOCOB Kypca 8 Ki1acca ¥ BBeJJeHHE B Kypc 9 4
KJacca
2 |[XuMuveckue peakiiui B pacTBOpax 8
3 |Hemeramusl IV-VII rpynn u ux coequnenus. Bogopoa. Kucnopon 30
4 Mertamibl U UX COEAMHEHUS 16
5 |llepBoHavanbHbIE CBEECHUS 00 OPraHUYECKUX BEIECTBAX 6
6 |O6o0menue 3HaHNH 110 XUMHH 332 KypC OCHOBHOM IITKOJIBI 4
HToro 68




TemaTn4yeckoe NVIaHNPOBAHUE KYPca XUMHUS 9 KJIacC ¢ HCIO0JIb30BAaHHEM 000py10BaHHS

«Touka pocTa»

Hcnosb3oBanue
Tema Conep:xxanue Koua- Bo
o0opyaoBaHusi
4acoB
1 [Xumuueckue peakiuu B JemoncTpannonssIii onsiT Ne 1 1 JaTuuk Temneparypsl
pacTBopax. «TemmoBoit 3pdexT pacTBOpeHNUS TJIATUHOBBIN
Teopust 3EKTPOIUTHYESCKON BCIICCTB B BOICY
CCOLMAIH
2 Teopus 3NeKTPOIUTUYECKON [Tpaktuueckas padora Ne 1 1 JlaTuuk anekrTpo-
JUCCOLMALINN «ONIEKTPOJIUTHI U HEWIEKTPOIUTHI IPOBOJHOCTHU
3 Teopust 3IEKTPOTUTHICCKON JlaGopaTtopusrit oreIT Ne 1 «Brusaue 1 Jatuuk sanexkTpo-
JIUCCOLIMAIIUHI pPAcTBOPHUTENS HA JUCCOLHALINION MIPOBOAHOCTH
4 Teopus snekrponuruueckorr | Jlaboparophslit onbIT Ne 2 «CuitbHBIE 1 1 JlaTtuuk anekrpo-
JUCCOLMALINH ci1a0ble HNEKTPOJIUTHIY MPOBOJHOCTHU
5 Teopus 3NeKTPOIUTHYECKON JlaGoparopHbIiii ombIT Ne 3 1 Hatunk
JUCCOLHMALINN «3aBHCHUMOCTb 3IEKTPO- MPOBOAHOCTU 3JIEKTPONPOBOIHOCTH
PacTBOPOB CHIIBHBIX JIEKTPOJIUTOB OT
KOHIEHTPAIIUH HOHOBY»
6 Teopus 3IEKTPOTUTHUCCKON [IpakTrueckas padora Ne 2 1 Hatumx
JUCCOLMAINN «OrmpeneneHne KOHLUEH- TPALMU COJIU 110 3JIEKTPONPOBOIHOCTH
3JEKTPONPOBOAHOCTH PAaCcCTBOPa»
7 Teopus aNeKTPOIUTHYECKON JlaGopartopHbiii onbIT Ne 4 1 Hatunk
JUCCOLMALIN «B3aumoneiicTBue ruapokcuaa 6apus ¢ 3JIEKTPONPOBOIHOCTH,
CEpPHOU KUCIIOTOI no3atop 00sEMa
JKUJIKOCTH, OrOpeTKa
8 Teopus 31EKTPOIUTHYECKON JlaGopaTopHsrii onbiT Ne 5 1 Hatunk
JIUCCOLIMAIIH «O06pazoBaHue coJieii aM- MOHHUSI» 3JIEKTPOIPOBOTHOCTH
9 XHUMHUYECKHE PEAKIUU. JlaGoparophsiit onbIT Ne 6 «3yuenune 1 JaTuuk Temneparypbl
OKHCIIUTETIbHOBOCTAHOBUTEIIBH | PEAKIMU B3aUMOJAEHCTBHS CyIbhuTa TUTaTUHOBBIN
pie peakiun (OBP) HATPUsl C IEPOKCHUIOM BOJIOPOIA
10 | Xwumnueckue peakuuu. OBP 1 Hatunk pH
JlaGoparopuslii onbIT Ne 7 «3menenue
pH B X01€ OKUCIHUTENBHO-
BOCCTAHOBHUTEJIBHBIX pPEaKLIUi»
11| Xwumnueckue peakuuu. OBP JlaGopartopHslit onbIT Ne 8 1 JlaTuuk HanpsHKeHUs
«CpaBHHTENbHAS XapaKTEPUCTHKA
BOCCTaHOBHUTEIBHON CIIOCOOHOCTH
METAJIIIOB)»
12 | Xumnueckue peakiuu. Ckopocts|  JeMoHcTpannoHHbIE ombl- Tl Ne 2 1 [Tpubop ms
XUMHYECKOM peakiiuu «M3yuenne BAMS- HUS Pa3IAIHBIX WILTIOCTPALIUU
(hakTOpOB Ha CKOPOCTH PEAKITUI 3aBHCHMOCTH CKOPOCTH
XUMHUYECKOH peakuu oT
YCIIOBUM
13 Hewmerannsl. ["anorensl JemoHcTpannoHHsIi onsIT Ne 3 1
«3yuenne pU3NUECKUX U XUMAYECKUX Anmapar 1Jis NpoBeACHUS
CBOICTB XJIOpa» XUMHYECKUX MTPOIIECCOB
(AIIXP)
14 T"anorensl IIpaktuueckas padora Ne 3 1 JlaTuuk XJI0puA- MOHOB
«Ompenenennie coyep:KaHus XJIOPHI-
HMOHOB B TUTHEBON BOJIEN
15 CepoBoaopoa,cyabQuIbl 1 Arnmapar a1 npoBeACHUS

JleMoHCTpaliMoHHBIN onbIT: «IlonmyueHnue
CEPOBOIOPO/Ia U U3YUEHHE €TI0 CBOWCTBY.
JlaGopaTopHsrIit onbIT: «CHHTE3
cepoBoopoa. KauecTBeHHBIE peaKinu
Ha CEPOBOJIOPOJT M CYJIb(OUIBD)

XHMHUYECKUX PeaKinil

(AITXP), mpubop s

MOJTyYECHUSI TA30B WK
anmnapat Kunna




16 Hewmeramnsl. Okcuasl cepsl. JeMoHCTpauoOHHBIH OnBIT Ne
CepHucTas KHCIIOTa 4«3y4yeHne CBOMCTB CEPHUCTOTO Ta3a u Armmmapat it TpOBEICHUS
CEPHUCTON KUCIOTHI» XHMHYECKUX pPeaKinil
(AIIXP)
17 Hewmerannsl. AMMuax Jla6opartopusiit onbIT Ne 9 «OcHOBHBIE JaTuux
CBOIICTBa aMMHaKa 3JIEKTPOTPOBOTHOCTH
18 Okxkcup azora (IV) JleMOHCTpallOHHBIE OTIBITHI:
«ITomyuenne okcuna azora (IV) n Tepmope3ucTopHbIi
M3YYEHHE eT0 CBONCTBY; «OKUCIeHne JaTYNK TeMIepaTypsl,
oxcuaa azota (I1) mo okcuma azora (IV)»; nmatauk pH, maTauk
«B3aumoneiictBue okcuaa azora (IV) ¢ 3JIEKTPOIPOBOTHOCTH,
BOJIOH W KHCIIOPOJIOM, TIOJyICHHE anmapar AJsl IPOBEeACHUS
A30THOW KUCIIOTHI XUMHYCCKUX PEaKIuit
(AITXP), MmarauTHas
MelanKa
19 A3OTHas KUCIIOTa U €€ COJU [Mpaktudeckas padora Ne 4 JlaTunk HUTpAT- HOHOB
«OrmpeneneHrie HUTPaTHOHOB B
MTUTATEIIFHOM PacTBOPE»
20 MunepanbHble ynoOpeHust JIaGopartophslit onbIT Ne 10 JaTtauk anexrpo-
«OnpeneneHue aMMHUAYHON CEIUTPHI U MIPOBOJTHOCTH
MOYEBHHBDY
21 |Meramnsl. Kanpuuit. CoequHeHus JlaboparopHslit onbIT Ne 11
KaJIbIus «B3anMoeiicTBHE N3BECTKOBOM BOJIEI C JaTamk
YTIIEKHACITBIM Ta30M» AJIEKTPONPOBOAHOCTH,
MarHWTHasl MeIlaKa,
MpuOOp AJIS TIOTYUESHHST
ra3oB wiy anmapart Kumnmna
22 Meramnsl. XKene3o JlaTuuk naBiaeHus

Jla6oparopHsiit onbIT Ne 12 «Oxucienue
JKeJle3a BO BJIAXKHOM BO3/LyXe»




KanennapHo - TeMaTnyeckoe niiaHupoBaHue 1o XuMuM 9 kiacc (2 4 B Hefres110, Beero 68 u.)
YMK: I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A. «IIpocemenue», 2019 r

Ne U3ydaeMblil pa3jiesi, TeMa YpOKa |OCHOBHbIE€ BH/IbI YUeOHOM 1esiTeIbHOCTH Hdara
o0yuaromuxcst
Ilian DakT
IloBTOpPeHue kypca xumum 8 kiaacca (4 4)

[IpaBuia TEXHHUKHU
0€30M1aCHOCTH B
KaOWHETE XUMHH.
[loBTOpEHNE TEMBL X apakTepu3NpyOT XUMHUYECKHE SIEMEHTHI (0T

1 «ITepromyeckuii 3aKoH Higotopo/ia 10 KaJbIHsi) HA OCHOBE UX ITOJIOKEHUS B

5 ITeproanyeckas TICXD 1 0COOCHHOCTEH CTPOCHUS X ATOMOB.
Ta6_]'[I/H_[a XUMHNUYECKUX OHpeI[eJISIIOT MPUHAIJICIKHOCTD BCHICCTB K
3IEMELTOR JIL.W. |ompenenéHHOMY KIIacCy HEOPraHHIeCKHX COETMHEHUI.
Menieneena. Crpoenue
aToMa. Xumuyeckas
CBSI3bY.
[loBTOpEHME TEMBI
«I" eHeTMyeckass  CBS3b .

3/3 ey OCHOBHBIMIL XapakTepu3ylT XUMHUUECKIE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHUYECKHUX BEIECTB.
KJIaCCaMHU HEOPTaHUUECKUX
BEILECTBY.
4/4 |BXOmHas  KOHTpOJIbHAs
abora.
Pazoen 1. Xumnueckue peaxkuu (154)
I'nasa 1. Knaccugpukayus xumuueckux peaxyuit (6u)

1-2/ 4-5|0xucnurensHO 3HAIOT OMNpeAeNeHUs]  OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE peakuMu. [BOCCTAHOBHUTEJIbHOU peaxkiuuu,
Peaxiun COCTMHECHUS, |OKUCIUTENS, BOCCTAHOBUTEISA. YMEIOT
pa3oXKeHus, 3aMelIeHHs] 1 00MeHa ClypaBHHUBATh OKHUCIIUTENBHO-
TOYKM  3PCHHUS  OKHCJICHUS  HBOCCTAHOBHTEIIbHBIC peakiuu,
BOCCTaHOBJICHHUS. Pa3bACHIIOT  MPOLIECCHl  OKUCIEHUS U

BOCCTAHOBJICHUS, TPHUBOAST  TPUMEPHI
OKHUCITUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii,
3/6 [TemnoBoit  3hdGEeKT  XUMHUYECKUX| YMEIOT pelaTh 3aadqH.
peakuuil. OK30- 51
DHIOTEPMUUYECKHE peaKIum.
Pacuemnvle 3adauu: BpuucieHus
o TEPMOXUMHYECKUM
YpaBHEHUSAM
4/7 |CKOpOCTh XHMMHYECKHMX peakiuii.OnpeaeassioT yCIOBHs, BJHMSIOIIAE HA
[lepBoHavasbHBIE MPEJICTABICHUSI O[CKOPOCTh XUMUYECKON peakiuu.
KaTan3e Beraucisior TermiuoBoi d3QQexT peaknuu 1mo
ee TEePMOXMMHUYECKOMY YPABHEHHUIO.




5/8

Ilpaxmuueckaa paboma Nel.
M3ydyeHue  BIOMSAHMSA  YCIOBHM

ccienyroT ycioBus, BIIMSIIOIIME  HA

CKOpOCTh

XUMHUYECKOU pEaKIuu.




IPOBEICHUS XMMUYECKOH PeakLuy Ha)
e€ CKOpPOCTh

Brraucisior TermiaoBoi d3QQexT peaknuu mo
€€ TEPMOXUMHUYECKOMY YPAaBHEHHUIO.

6/9 |OOpatumbie u  HeoOparumble |OOBSCHSIOT  TOHATHE O  XUMHYECKOM
peakiuu. [loHsATHE O XUMHUYECKOMPaBHOBECHH.
ABHOBECUU

1/10 (Cymmocts mporecca |Y3HaIOT O MPOLECCE DIIEKTPOJUTHYECKON
DIIEKTPOJIMTUYECKOM TUCCOIMALIMN  |INCCOLUALIHH.

2/11 |Tuccoruanus KUCIIOT, OCHOBAaHUUM H|[Y3HAIOT OIpPEICICHUS TOHATHIA «CTEICHb
comeii.  Cmabble U CHJIbHBIEPIICKTPOIUTUICCKON M CCOLIAAITII,
DIIEKTPOJIUTHI. CreneHp |[«CHIIBHBIE  DIJIEKTPOJIUTHDY, «cnabble
TUCCOLIMAIIUU DIIEKTPOIUTED. [IOHMMAIOT, B 4YeM COCTOMT

pasHUIla MEXOY CHIBHBIMH U CIa0bIMU
DIIEKTPOJINTAMHU.

3/12 |Peakuuu HMOHHOIO OOMeHa M |Y3HAIOT ONpEAEICHHE PEaKIMii HOHHOI'O

YCIIOBHS UX MTPOTEKAHHS oOMeHa, yCIOBHS WX  IPOTEKaHUS.
YMeroT COCTaBIISITh MOJIHBIE u
COKpAILECHHbIE MOHHBIC YpaBHEHHS
HEOOpATUMBIX PEaKIUid M Pa3bICHAIOT HX
CYUIHOCTb, TPUBOIAT MPHUMEPHl PEaKIUN
MOHHOT'O 0OMEHA, MTYIIUX JI0 KOHIIA.

4/ 13 |[Xumuyeckue CBOWCTBA OCHOBHBIX|Y3HAIOT OIPEICICHHC XUMHUYECKON CBSI3H,
KJIACCOB HEOPTaHUYECKUX|IPUYMHBI  O0pa30BaHMs, ONpEACIICHHE
COCTMHEHUI B CBETE MPEACTABICHUNKOBAJCHTHON U HWOHHOW CBSA3U, BUJbI
00 ANIEKTPOITUTUICCKOMKPUCTAIUIMYECKIX ~ PEIIETOK.  YMET
UCCOLIMALIMM W OKUCIIUTENIbHO-ONPENEATh TUIBl XHUMHUYECKOM CBSI3U B
BOCCTAHOBUTEIILHBIX PEAKITHIX NPOCTBIX W CJIOXHBIX  BEIIECTBAaX,

3allUCBIBaTh ~ CXEMbl HMX  0Opa3oBaHMUA,
OIPEIEIISTIOT THII KPHUCTAJUIMYECKON
pPEIETKH ¥  MPOTHO3UPYIOT IO  HEMY]
(du3nyecKue CBOMCTBA BEIECTB.
5/14 |Cuapomnus coseit. Y3HAIOT OmNpeneneHne TUAPOIN3a COJeH.
YMEIOT COCTaBIATh YpPaBHEHMS peaKIUl
TUAPOSIN3A COJIEH M ONpPENENSIOT XapakTep
CpeZibl pAaCTBOPOB COJIEH MO UX COCTaBY.
6/15 |IIpakmuueckasn paboma Ne2. YMEIT MPUMEHSTh TEOPETUYECKUE 3HAHUS
Pemrenne  SKCIEpUMEHTANBHBIX [HA TPAKTHKE, OOBACHAIOT HAOMIONEHHUS U
3a]a4 10 TeMe PE3yIbTATHI TPOBOIUMBIX OTIBITOB.
«CBoiicTBa KHCIIOT, OCHOBAaHUM U
CoJIel KaK JIEKTPOIIUTOBY.

7/16 |O6o6IeHHe 1o riaBaM [Y3HAIOT ornpezeneHue CKOPOCTH
«Knaccuduxarnms XUMUYECKUX [XUMHUYECKOU pEeakiMM U €€ 3aBHCUMOCTh OT|
peakuuin u «XumMuyeckue YCIOBUM  MPOTEKAaHHsI  PEaKLHH,
pEeaKIMK B BOJHBIX PacTBOPaX». ONpesieNieHus]  MOHATHH  «XUMHYECKOe

paBHOBECHE», «IIpsiMasi  peakuus» |
«oOpaTHasi peaxius», YCIOBHUS CMEIICHUs
XUMHYECKOT'O PABHOBECHSI.

8/17 |Konmponwvnas pabomaNel YMEIT NPUMEHATh 3HAHUS, YMEHUS U

nmo rmaBam  «Kiaccudukamms
XUMHYECKUX PEAKIUIN»
1 «XUMHUYECKHME peakuuu B

BOJIHBIX PAaCTBOPAX»

HABbIKHW, IOJIYUCHHBIC TP U3YYCHHUU TCMBI.

Pazoen 2. H

emeta/uibl IV - VII (43 4)




I'naea 3. I'anozenwt (5u)




1/18

IlomoxxeHue rajoreHoB B
MePUOIUIECKON Tadmie u
cTpoeHue ux aromoB. CBOMCTBA,
MOJTyYCHUE u MIPUMEHEHHE
rajlor¢HOB.

YMmeroT MPUMEHSITh 3HAHUS
MEePUOIUUECKON CUCTEMbI U CTPOEHHUS aToMa
npu XapaKTePUCTHKE XUMHYECKHX
DIIEMEHTOB. 3HAIOT CBOMCTBA TaJIOIE€HOB,
COCTaBIISIIOT  YpPaBHEHHS] ~ XMMHYECKUX
peakluii, XapaKTepU3YIOUIUX XHUMHUYECKUE
CBOIICTBa a30Ta, U Pa3bACHIIOT UX C TOUYKHU
3peHHs TIPEACTaBICHUN 00 OKUCIHUTENBHO-
BOCCTAHOBUTEJIbHBIX MPOLIECCAX.

2/19 [Xmop. CBolicTBa ¥ IPUMEHEHUE Y3HatOT (QU3HYECKHE U XUMHYECKHE

XJI0pa. CBOICTBA XJIOPA. YMEIT COCTaBIAThH
YpaBHEHHUSI pPEaKIuil.
3/20 |XmopoBomopoa:  MOJNydeHHE U |YMEIOT  IPUMCHSTH MOJTyYCHHBIH
CBOICTBA. MaTepuai. Y3HAIT MOJY4YeHHE U CBONCTBA

XJIOPOBOAOPOJA. YMEIOT O0BSCHATH u
COCTaBIISITh  YpPaBHEHHS  XUMHUYECKHX
peaKIuii, XapaKTePU3YIOIUX XHUMHYECKHE
CBOIICTBa a30Ta, U Pa3bACHIIOT UX C TOYKHU
3peHHs TIPEICTaBICHUN 00 OKHCIHUTENBHO-
BOCCTAHOBUTEJIbHBIX MPOLIECCAX.

4/21 |ConsHast KHCIIOTA U €€ COJIU. Y3HAIOT CBOMCTBA COJITHOM KHUCJIOTBI, U €€
COJICH.

5/22 |[Ipakmuueckas paboma Ne3. YMEIT HCHOJIb30BaTh CBOM 3HAHUS NIPHU
[lomyuenue COITHON KUCIIOTHI U paboTe C COJIIHOM KUCIOTOM.

M3y4eHHUE €€ CBOMCTB.

1/23 |[TonokeHue KKCIOPOa U CEPhI B Y3HAIOT  (QU3NYECKHEe W XHUMHYECKUC
epUOINIECKOM CHUCTeME [CBOMCTBa  Cepbl, €€  aJUIOTPOITHBIE
XUMHYECKHX DJIEMEHTOB, CTPOCHHE MOTU(PUKAIMHA.  YMEIOT COCTaBIISITh
170'¢ aTOMOB. AnnoTponusi |ypaBHEHHs — peakIHif, IMOITBEP’KAAIOLINX
KHCIIOPO/Ia U CEPBHI. OKHCITUTENIbHBIE W BOCCTAHOBUTEIIbHBIC

CBOWMCTBA Cepbl, CPaBHMBAIOT CBOICTBa
MPOCTBIX BEIIECTB CEPbl W KHCIOpOJa,
Pa3bICHAIOT 3T CBOWCTBA B CBeTe
MpeICTaBICHUN 00 OKHCITUTEITHLHO
BOCCTAHOBUTEJIbHBIX MPOLIECCAX.

2/24 (CpoiicTBa u IPUMEHEHHE |Y3HAIOT CBOMCTBA M NPUMEHEHHUE Cepbl U
KHCJIOPO/Ia U CEpBHI. KHCIIOpo/ia

3/25 |CepoBoaopoa. Cynbdumbl. 'V3Hal0T croco0 MoyyeHHs CEpOBOIOPO/Ia B

nmabopaTopuM W €ro CBOMCTBA. YMEIOT
3aMMChIBaTh YpaBHEHUS peakuui,
XapaKTEPU3YIOLIUX CBOMCTBA
CepOBOJIOPOIa, B MOHHOM BUJIE.

4/26 |Oxcun  cepoi(1\).  CepHucras [Y3HAIOT CBOWMCTBA CEPHUCTOrO rasa,
KHCJIOTa U €€ COJIH. CEepHUCTOI KHCIOTBL. YMEIOT COCTaBIAThH

YpaBHEHHsI pEaKknui, XapaKTepU3YIOIINX|
CBOICTBA 9TUX BEIIECTB, OOBSICHSIOT

MPUYHHY BBITIAJICHUS KHCIOTHBIX JOKICH.
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Oxkcup cepoi(Y1). Cepnast kuciiora u
e€ COoJIH.

'Y3HaIOT CBOMCTBa pa30aBICHHON CEpHOI
KHCJIOTBl. YMEIOT 3allChIBaTh YPaBHEHMS
peakuuii, XapakTEepU3yIOIIUX  CBOWCTBA
pa30aBIeHHONW  CEpPHOM  KHUCIOTHI, U
Pa3bICHAIOT UX B CBETE MPEACTABICHUN 00
DIIEKTPOJINTUYECKOW  JUCCOLMALUU U
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX

[mponecccax.




6/28 |OxucnuTenpHbIC CBOMCTBA|Y3HAIOT CBOWCTBAa  KOHIICHTPHUPOBAHHOMN
KOHIEHTPUPOBAHHOM CEpHOM|CEpHOM KHCIOTHI M CI0CcO0 pa3daBiIeHHUS
KHCIIOTBI. KOHIIEHTPUPOBAHHON  CEpHOM  KHUCIIOTHI.

YMEIT  OTIMYaTh  KOHIIEHTPUPOBAHHYIO
CEpHYIO  KHCIOTY OT pa30aBiIeHHOM,
YCTaHABJIMBATh  3aBUCUMOCTb  MEXKIY
CBOMCTBAMM  CEpPHOM  KHUCIOTBI M €€
PUMEHEHHUEM.

7129 YMEIT NMPUMEHATh TEOPETUUYECKUE 3HAHUS
Ilpaxmuueckaa pabomahe 4. Ha TIPAKTUKE, OOBSCHSIIOT HAONIOACHUS U
Pemenue HKCIEPUMEHTAIBHBIX [pe3yJbTAaThl IPOBOJAUMBIX OTBITOB.
3ajgau o reme «Kucnopon u cepay.

8/30 BbluucieHuss MO XUMHYECKAM |YMEIOT —peliaTh 3aJadd, [PUMEHSTh
YpaBHEHHSIM KOJIMYECTBA, OO0BEMA,[IOJyUCHHbIE 3HAHUS.

Macchl BEIECTBA IO KOJIUYECTBY,
00beMy, Macce peareHToOB WJIH
[IPOJIYKTOB PEaKIUU.

1/31 [[Tonoxxenue aszora u ¢ochopa B[Y3HaOT mMmosokeHHe a3ota U (dochopa B
MepUOANIECKON Tab/ule [MepUOJUYecKOr  TabmuIe  XUMHUYECKUX
XUMHYECKHX JJIEMEHTOB, CTPOCHHUEPIIEMEHTOB, CTPOCHHE UX aTOMOB.

UX aroMoOB. AB3OT: CBOWCTBA WU
pUMEHEHHE.

2/32 |AmMuacx. dusnueckue U |Y3HaIOT KaueCTBCHHYIO pEaKIMI0 Ha HOH
XUMHUYeckre cBorcTBa. [lomydyenne naMMoHus. YMEIOT COCTaBJISATh ypaBHEHUS
pPUMEHEHHE. XUMHYECKHX pEaKIui, XapaKTepU3yIOInX

XMMUYECKHE CBOWCTBA COJIEH aMMOHUS, U
Pa3bICHATh WX B CBETE MPEJCTABICHHUU 00
HIIEKTPOIMTUYECKOH TMCCOIMALINY.

3/33 [[Ipaxmuueckasn paboma Ne5. YMEIOT  [OolydyaTb  aMMHaK  peakuuei
[TonyyeHne aMMHaka U U3y4yeHHE €rOMOHHOTO OOMEHa W JOKa3bIBaTh OIBITHBIM
CBOWCTB. MyTeM, 4YTO COOpaHHBIM Tra3 - aMMHAaK,

QHATU3UPYIOT PE3YJIbTATHI ONBITOB H JIETAI0T
000011at01I1e BBHIBOIBI

4/34 |Conu aMMOHWUSL. Y3HAIOT KAayeCTBEHHYIO PEaKIMI Ha HOH

AMMOHHS. YMEIOT COCTaBIISATh YpaBHEHUS
XUMHYECKHX pPEeaKIuil, XapaKTepU3yIOIINX
XMMUYECKHE CBOWCTBA COJIEH aMMOHUS, U
Pa3bICHAIOT X B CBETE TPEJICTABICHUH 00
HIIEKTPOJIMTUYECKOM TUCCOIMALINY.

5/35 |Azotnass  kucinota.  CtpoeHue |Y3HAOT OKUCTTUTEITHHBIC CBOICTBA
MOJICKYJIBI. CBoiicTBa [a30THOM KHCIOTBI. YMEIOT COCTaBIISATh
pa30aBIEHHON a30THOM KHCIOTBL.  [ypaBHEHHS PEAKIMiA MKy pa30aBIeHHOW U

KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTOM H
MeTaUlaMH, OOBIACHSIIOT KX B  CBETE
[peCTaBICHUN 00 OKHCIIUTEIBHO
BOCCTAHOBUTEIIEHBIX MPOIECCOB.

6/36 |CBoiicTBa  KOHIICHTPHPOBAHHOW |Y3HAIOT  CBOWCTBA  KOHIIGHTPHUPOBAHHOI
A30THOM KHUCIIOTBHI. A30THOM KHUCIIOTBI.

7/37 |Comu a30THOW KHCJIOTHL. A30THBIC|Y3HAIOT KAYECTBEHHYIO peakuui Ha
y10OpeHHUS. HUTPAT-UOH. YMEIOT OTJIMYaTh  COJIU

AQ30THOW  KHCIOTBI ~ OT  XJIOPUJOB,
cynbpaTtoB, CyabQUAOB U  CYJIb(UTOB.

YMEIOT COCTaBISATh YyPaBHEHUS PEAKLM

pa3I0KeHUs] HUTPATOB.




8/38

Dochop. Amnorponus pocdopa.
CgoiicTtBa docdopa.

Y3HAIOT ~ aJUIOTPOIHBIE  MOAU(DUKALUU

docdopa, cBoKicTBa 0€J0T0 M KPACHOTO




dochopa. YMEIOT COCTAaBIATH YypaBHEHUS
XUMHUYECKUX PEaKIHid, XapaKTepH3YIOIINUX
cBoricTBa hochopa.

9/39 |Okcun  docdopa(yY). DochopHasy3HaOT CBOICTBa dochopnoro
kucnora u e€ conu. DochopubicaHruapuna U GocPOpPHONW  KHUCIOTHI.
y1oOpeHusl. YMEIOT COCTaBISATh YPaBHEHHUS peaKIuil,

XapaKTepU3YIOUIMX XUMHYECKHE CBOWCTBA
oxcuaa pocdopa (V) u hochopHOii KUCITOTHI,
U pa3bACHATH X B CBETE MpEJCTaBICHUN 00
PIEKTPOJIUTUYECKON AUCCOLUALINI 51
OKHUCJIUTEIHHO-
BOCCTAHOBUTEIIbHBIX nporeccax,
[POBOJAUTH KAa4eCTBEHHYIO pEaKIHMI0O Ha
docdar-noH. [TormmaroT 3HAYCHUE
MUHEPATBHBIX YIO0OPEHHM JJIsl pACTCHHIA.
I'naea 6. Yenepoo u kpemnuii (8u)

1/40 |[TonokeHue yriepoaa W KPEeMHHUs B|Y3HAIOT CTPOCHHE aToMoOB 3jeMeHTOB |VA-
MepPUOANUECKON cucteme [[PVIIIbl, yMEIOT HX CpaBHHUBaTh. FIMEOT|
XUMHYECKHX DJIEMEHTOB, CTPOCHHUE  [[IPEICTABICHHE 00 AJUTOTPOTTHBIX

ux aTOMOB. Mojau(UKaIMIX yriaepoaa.
AJITOTPOITHBIC Mo pHKAITITT
yIaepoaa.

2/41 [Xumudeckue CBOWMCTBA yriiepoa.  [Y3HAIOT CBOMCTBA MPOCTOrO BELIECTBA YT,

AncopOuus. UMEIOT MpeJICTaBICHHE 0
a7IcCopOITUH. YmeroT COCTaBJISITh
YpaBHEHUS XUMHYECKHUX peaxiui,
XapaKTEPU3YIONIMX XUMHUYECKHE CBOWCTBA]
yriaepoja.

3/42 |Yrapubrii ras, CBOMCTBA, |Y3HAIOT CTPOEHHWE U CBOWCTBA OKCHJQ
¢u3nonoruueckoe AeUCTBUE Ha yriepoaa (1), ero  ¢usnonoruueckoe
OpraHu3M. IEICTBHE HA OPraHW3M YeJIOBEKa. YMEIOT

COCTaBIISITh YpaBHEHUS XUMHYECKHUX
peaknMii, XapaKTepHU3yKOUIMX  CBOMCTBA
okcuaa yraepoaa (I1).

4/43  |Yriekucuslil ras. VYronpHas |Y3HaroT cBoiicTBa okcuaa yraepoaa (IV) u
KHCJIOTA U €€ COJIU. YTOJBHOM KHCIOTBL. YMEKT COCTABIISTh

VpPaBHEHHE pEakiuu, XapaKTepHu3yrolen
MpEBpAILICHUE KapOOHATOB B
rUApOKapOOHATHI, MIPOBOANTH
KadeCTBEHHBIE  pEaKIMd  Ha  OKCHI
yraepoaa (IV) u kapboHaT-HOH.

5/44 |I[Ipakmuueckas paboma Ne6. YMET moinydatb ©  cOOMpaTh  OKCHT
[Tonyuenue okcuna yrnepona'lV) u  |yrmepona (V) B maGoparopum  u

U3yYeHHEe  ero  CBOWCTB. [IOKa3pIBaTh HaJW4We JJAaHHOTO Tas3a.
Pacno3naBanue kapOOHATOB YMEIT pacno3HaBaTh COJIM  YTOJIBHOM

KHCJIOTHI.




6/45

KpeMHuil 1 ero coeIuHEHUs.
Crexio. I{emeHT.

Y3HAIOT CBOMCTBAa KpPEMHHUSA, OKCHJIA
kpemanst  (IV), KpeMHHMEBOW  KHCIOTHI,
MPUYMHY pa3inuds (U3HYECKUX CBONCTB
BBICIIMX OKCHUJIOB YIJIepoJa M KpPEMHHUS.
YMerT COCTaBJIATh ypaBHEHUs
XUMUYECKHX PEaKIHi, XapaKTepU3yIOIINX
cBOMCTBa KpemHUs, okcuaa kpemuusa (IV),
KpPEMHHUEBOM KHUCJIOTBI. Nmeror
[PEICTABICHUE 0 CUJIMKaTHOMN

IIPOMBIINIJICHHOCTH.
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[ToBTOpeHue u 00OOIIEHHE 10 TeMe

Y3HaIOT CBOMCTBa HEMETAIOB 4-6 rpym,

«HemeTramibry. TJIaBHBIX MOATPYIT, IMOJrOTOBKA
KOHTPOJIbHOW paboTe

8/47 |Konmponvnas pabomanNe2 1o teme

«HemeTtamibny YMEIOT TpPUMEHSTh 3HAHWS, YMEHHS H
HAaBBIKH, ITOJTYYEHHBIE IPU U3YUYECHUU TEMBI.
I'nasa 7. Memannwt u ux coeounenusn (13u)

1/48 [[lonoxeHue METaJIJIOB B |[YMEIOT  XapaKTepu30BaTh CTpOEHHE
MePUOIUUECKON CHUCTEME [@TOMOB METAJUIOB, NPHUMEHSIOT 3HAHUA O
XUMHYECKUX  3jieMeHTOB  JI.M. |[MeTamnuyeckol CBs3M Uil Pa3bACHEHUS
MeHeneena. Merammueckas  [(pU3NYECKUX CBONCTB METAJLIOB.

CBs3b.  Du3nueckue - CBOMCTBaA
MeTasuioB. CIIIaBbI METAJIOB.

2/49 |HaxoxneHue METaJUIOB B IPUPOJE U[Y3HAIOT KAaKUMH CIIOCO0AMH  IMOJIYyYaroT

o0111e CIIOCOOBI UX MOTYYCHHUS MeTa/lIbl U Kak HaxoasaT ux. CoCTaBHTh
[TPOCKT.

3/50 [Xumuueckue CBOMCTBA METAILIOB.[YMEIOT 10JIb30BATHCS
DIIEKTPOXUMUICCKUN pAI  PICKTPOXUMHUYECKUM PSJIOM  HANPSOKCHUH
HATIPSDKCHUST METAJIJIOB. METAaJIJIOB, COCTaBIISIFOT YpaBHCHHUS

XUMHUYECKUX PEeaKIMid, XapaKTepHU3YyHOIINUX
CBOICTBA METAJJI0B, OOBSICHAIOT CBOMCTBA
METa/UIOB B CBETE INIPEJACTABICHHA 00
OKHMCIIMTEIbHO-BOCCTAHOBUTEIbHBIX
polieccax.

4/51 [llenounsie MeTaJIbl. [YMEIT  XapaKTepu30BaTh  LIEJIIOYHbIE
Haxoxnenue B NpUPOJE. METasLIbl o MOJI0KCHUIO B
duznueckue u XUMHUYECKHE [[MEPHOJUYCCKON Ta0nmHWIe ¥  CTPOCHUIO
CBOMCTBA. ATOMOB, COCTAaBISIIOT YPAaBHEHMsSI PEaKIIU,

XapaKTePU3YIONIMX CBOWCTBA  IIEIOYHBIX
METAJIJIOB U UX COCTMHEHUM, U OOBSICHSIOT UX|

B CBET€  MpEACTaBIEHUH 00
DIIEKTPOJIUTUYECKON  TUCCOLMALMK U
OKHMCIIMTEIbHO-BOCCTAHOBUTEIBHBIX
[TPOLIECCOB.

5/52 |(Oxcumbl U THAPOKCHIBI MICTOYHBIX|YMEIOT MPUMEHSATh 3HAHUS MOJYYEHHBIC Hal
METAJIJIOB. [TpumeHneHne YpOKe,  BBIABISAIOT  OKCHUIBI H
EJIOYHBIX METAJIJIOB. TUAPOKCHUIBI IIIETOYHBIX METAJLIOB.

6/53 |[llemouHO-3eMeNbHBIE  METAUIBI. |YMEIOT XapaKTepu30BaTh dyeMeHTh [1A-
Haxoxnaenue B mpupoae. Kanpiuii urpynmnsl M0 MOJNOXKEHUI0O B TEPUOAHYECKON
ero coequHeHMs. JKECTKOCTh BOJBI UTAOMUIIE ¥ CTPOCHUIO aTOMOB. YMEIOT
CIIoCcOOBI €€ yCTpaHeHUSI. COCTaBIIATh YpaBHEHUS peaxiui,

XapaKTePU3YIONINX CBOMCTBA KAIBIHS U €rO
COCIUHECHUIA. V3HaT KaueCTBEHHYIO
PEaKIMI0 HAa MOH KalblHUs. Y3HAIOT, YeM
00yCIIOBIEHA IKECTKOCTh BOJBL. YMEIOT
Pa3bACHATH CITOCOOBI yCTpaHEHUS
PKECTKOCTHU BOJIBI.

7/54 |Amomunnit.  HaxoxxmeHnue B |YmMmeroT COCTaBJISTh ypaBHEHUS

npupose. CBONCTBa aIFOMUHUS.

XUMUYECKUX PEaKLHUH, XapaKTEePU3YIOLIUX
00I1[1ie CBOMCTBA aJIIOMUHMS, OOBICHAIOT OTH
peakiuu B CBETE TMPEACTaBICHUU 00
OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX

POLIECCOB.




8/55

AM(pOTEpPHOCTD OKCHAA

TUAPOKCH/IA ATIOMHHHS.

u

YMmeror

XapakTep

JIOKa3bLIBaTh
COEIMHEHMS,

amM(OTepHBIN
COCTaBIISIFOT




YpaBHEHUSA COOTBETCTBYIOIIHNX
XUMHYECKUX PEaKIUid U OOBSACHSIIOT HX B
CBETE MpeCTaBICHUI 00
PIIEKTPOJIUTUYECKON AUCCOLIUALIMH.

9/56

Kene3o. Haxoxnenue B nmpupoze.
CBolicTBa xejiesa.

Y3HAIOT  CTpOEHME  aroma  JKEeJesa,
¢uznueckue U XHMHUYECKHE CBOICTBa
bKene3a.  YMEKHT  Pa3bsCHATh  CBOMCTBA
pKele3a B CBET€  IpelcTaBieHuil 00
OKHUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX
poreccax u INEKTPOIIUTUYECKOM
TMCCOLIMALIUY.

10/57

CoennHeHn XKee3a.

'V3HAIOT CBOiicTBa coenuHeHui Fe+r2 u Fe+.
YMEIOT COCTaBIATh YPABHEHHS
peakuMii B CBeTe IPEJCTABICHUNA 00
SJIEKTPOJMTHUECKON  JMCCOLMAlMU U

OKHCIIUTEIFHO-BOCCTAHOBUTEIBHBIX
npoleccax.

11/58

Ilpaxmuueckasa padboma Ne7.
Perenue AKCIIEPUMEHTATBHBIX
3a7a4 no reme «MeTtaibel 1 X
COCTUHEHUS.

YMEIOT BBIIOJIHITH OKCIICPUMCHTAJIbHBIC
3a7auu WH/IUBUYTBHO pasHbIMHU
crioco0amu, BBIOMPAIOT HauOosee
palMOHANIBHBIA ~ XOJl  PEICHUS, JCIaroT|
BbBIBOJbI HA OCHOBaAHUN Ha6JHOIICHI/II\/JL

12/59

[ToBTOpEeHME U 0000IIEHUE 110 TEME
«MeTanieDy.

V3HaoT 0o0IIMEe  CBOWMCTBA  METAJLIOB,
[10JIF0OTOBKA K KOHTPOJbHOU padoTe.

13/60

Konmponavnaa paboma Ne3 110 Teme
«Meramnbb

YMeroT NPpUMCHATL 3HAHHA, YMCHUA U
HABbIKHW, ITOJIYUCHHBIC TP U3YYCHHUU TCMBI.

Pa3zoen 3. Kpatkuii 0630p BaxkHeIIMX OpraHu4vecKux BemecTs (8u)

I'nasa 8. Ilepeonauanvnvie ceéedenusn 06 opeanuyeckux seujecmeax (8u)

1/61

OpFaHI/IquKaﬂ XHUMMU.

'Y3Ha10T
XUMHUYECKOE

(bopMyIIBI.

BELIECTBA,
CTPYKTYpHBIE

OpraHUYeCKHe
CTpOEHHE,

2162

YT1eBO10PO/IbI. [IpenenbHbie
(HACBHILIIEHHBIE) YTIIEBOIOPO/IBI.

Y3HAIOT  OTHENBHBIX  MPEACTaBUTEIICH
QIKaHOB (MeTaH, 3TaH, MpoIaH, OyTaH), UX
¢u3nyeckue W XUMUYECKHUE CBOKCTBa,
OTpeeIEHUSATOMOJIOTOB,TOMOJIOTUYECKOTO
psiga. YMEIT COCTaBJISATh CTPYKTYpPHBIC
(GhOpMYyJIBI aTKAHOB.

3/63

HenpenenbHble (HEHACHIILIEHHBIE)
YTIIEBOIOPOABI.

Y3HAIOT CTPYKTYypHYIO (OpMyily STHIIEHA,
ero (u3nueckue W XUMUYECKUE CBOICTBA,
KaueCTBCHHBIC PEAKIMM Ha HENpeeibHbIC
YTIIEBOIOPOABI. YmMmeror COCTaBIISITh
CTPYKTYpHBIE  (OpMYIIBI TOMOJIOTOB
STUJICHA.

4/64

[Ipon3BOHBIE
CrnupTsl.

YTJIEBOJIOPOIOB.

Y3HaOT  ompeaeseHue
CIIUPTOB, WX  NPHUMEHEHHE.
3aMUChIBaTh  CTPYKTYpPHBIE

OTUJICHTJIMKOJIA U TJIMLHCPHUHA.

MHOTOATOMHBIX
YMmeTh

hopMyITBI

5/65

KapO6oHoBsie kKUCIOTHI. CIOKHBIE
Hupsl. XKupsl.

IMeroT mpeacTaBiIeHUe O CIOKHBIX dPHpax
Y3HatoT cocTtaB, (U3MYECKHE CBOWCTBA,

pUMEHEHHE ¥ OMOJIOTHMYECKYIO POJIb KHUPOB.




6/66

yFHeBOI[bI . AMUHOKHCIIOTEL.
benku. [Tonmumepsr.

Y3HaioT MOJIEKYJISIPHBIE bopMyIIbI
TJTIOKO3BI, caxaposbl, Kpaxmaia,

LCJJIF0JIO3bI, KAYCCTBCHHYIO PCAKIIMIO HA




[IIIOKO3Y M Kpaxmaj, OHOJOTHMYECKYIO POJb
[JIFOKO3BI M CaXapo3bl. Y3HAIOT CXOJICTBA U
pasinyre Kpaxmaia u

[EJUTFOJIO3BI.  Y3al0T COCTaB, CBOWMCTBA,
NPUMEHCHHE H  OHOJOTHYECKYI)  POJIb
AMHUHOKHCIIOT U OEIKOB. HmeroT
npecTaBiacHue 0 (hepMeHTax ¥ TOPMOHAX.

7167 |O6obwarowuii ypox Ypok TMOBTOpeHHE, NPUMEHEHUE CBOUX
10 TeMeE «Baxuelimue [HaHUI.
OpPraHUYECKHUE COSTMHCHUSY.

8/68 [['omoBas KOHTpOJIbHAS paboTa YMEIOT TPHUMEHATh 3HaHWSA, YMEHHUA U

HABbIKW, IMOJIYYCHHBLIC ITPU H3YUYCHUHU BCCTO

Kypca XUMHH.




IlepeyeHb 00HEKTOB M CPEICTB MATEPHATIBLHO-TEXHUYECKOT0 o0ecneyeHusi, He00X0AUMbIX
JJISl peasin3anum NporpamMmmbl

1. IleyaTHbIe MOCOOUA

Tabnuywor:

1. Cepus cripaBounsix Tabaui no xumuu («Ileprognyueckas cuctema XUMHUYECKUX SJIEMEHTOB
J.N. MenneneeBay», «PacCTBOPUMOCTD COJIEH, KUCIOT U OCHOBAHHI B BOJEY,
«DNEeKTPOXUMHUYECKUH Pl HAPSHKEHUI MeTauioBy, «OKpacka HHAUKATOPOB B Pa3IMYHBIX
cpenax»»)

2. Cepus HHCTPYKTUBHBIX TaOJIUI] IO XUMHUHU

3. Cepus TabnuIl 1O HEOPTAaHUYECKOW XUMUHU

4. Cepus TabIUL IO OPraHUYECKON XUMUHU

5. Cepus TabiuL 10 XUMHUYECKUM ITPOU3BOJICTBAM
Hugpopmayuonno-xomynuxamuensle cpeocmea:

MynbTUMEANITHBIE TPOTPaMMBbI (00yUaromue, TPEHUHTOBbIC, KOHTPOJIUPYIOIINE) XUMUHU.
Texnuueckue cpeacTsa o0yueHust
KoMnbsrorep MyJsIbTUMEIUHHBINA

MynbTUMEANIHBIA TPOEKTOP

Y4yeOHO-IpakTHUYeCKOe U Y4eOHO-/1a00paTOpHOE 000py/I0BaHUe
Hpuﬁopbt, npucnocoonenusn:
Anmapat (ycTaHOBKa) JIJIsl AUCTHILISIIANA BOJIBI

Becol (10 500 kr)

HarpesarenbHble npuOops! (3J1EKTPOIIIUTKA, CIIUPTOBKA)

CTONUK NOabEMHBII

ITatuB 11 AEMOHCTPALMOHHBIX TPpoOupok [1X-21

[lIratus metammueckuii [11J1b

Anmnapar (mpu0op) 175 HOJTy4YeHHs ra30B

Anmnapar Uit npoBeeHus1 Xumudeckux peakuuii AITXP

[Tpubop uist ULTFOCTPaAK 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIMK OT YCIOBUM
10. IIpubGop anst OKUCIIEHUS CIUPTA HAJ MEIHBIM KaTaan3aTOPOM

11. Ilpubop ans onpeneneHus: coctTaBa Bo3ayxa

12. Tlpubop s coOupaHus U XpaHEHHUs T'a30B.
Peaxkmuegvl u mamepuanw:

Ha6op Ne 1 OC «Kucnoten»

Ha6op Ne 2 OC «Kucnotsi»

Ha6op Ne 3 OC «['unpokcunbn

Ha6op Ne 4 OC «Oxcuapr METAIIOBY

Ha6op Ne 5 OC «MeTtanmbn»

Ha6op Ne 6 OC «lIllenounbie u mea09H0-3eMeTbHBIE METAILITBI)

Ha6op Ne 7 OC «OrneonacHbie

Hab6op Ne 8 OC «T"anorensn»

Ha6op Ne 9 OC «I"anoreHuap»
. Ha6op Ne 10 OC «Cynbdater. Cynbdursl. Cynbhuas»
. Habop Ne 1 1 OC «KapOonate»
. Habop Ne 12 OC «Docdartsr.
. Habop Ne 13 OC «Amueratsl. Ponanuasl. CoennHeHUs jKene3a
. Ha6op Ne 14 OC «CoenmHeHus Mapraiiay
. Habop Ne 15 OC «Coenunenust xpoma»
. HaGop Ne 16 OC «Hutpatbn»
. Habop Ne 17 OC «MHaukatopsi»
. Habop Ne 18 OC «MwuHepanbHbIe y100pEeHHS
. Habop Ne 24 OC «Matepuaibi»
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Mopenu

1. HaGop kpuCTaJUTMUECKUX PEIICTOK: ajamasa, rpauTa, TMOKCHIA YyIiIepoa, Keje3a, MarHus,
Me€JIU, IOBapEHHOM COJIM, HOJ1a, JIb/a.

Habop nns MoaenupoBaHusi CTPOCHUS HEOPTAHMUECKUX BEIIECTB.

HabGop mu1st Mosie TMpoBaHus CTPOEHUS OPTaHUYECKUX BEIIECTB.

Habop ns MmoaenupoBaHus TUTIOB XUMUYECKUX PEAKITUi (MOICITN -aNTUIUKAIIAHN).

Ha6op mist MmonenupoBaHus 2JIEKTPOHHOTO CTPOCHHSI aTOMOB.

HaGop ans MoaenupoBaHus CTPOCHHUS aTOMOB U MOJIEKYI (B BHJI€ KOJIBIETPAHHUKOB)
CnpaBquo nHpopMannoHHbIi cren, «llepruogudeckas cucreMa XuMU4IecKux dnemMeHToB J[. M.
MenpaeneeBay

o UE WM

OcHoBHasi yueOHasi IMTEPATYPA ISl YUALIUXCS S
YMK no xumun. ['abpuensn O.C., OctpoymoB W.T'., Cnankos C.A. «IIpocemenne»,2019r.
JlonotHUTeIbLHAS y4eOHAs JUTepaTypa AJs y4aluXcs:
1. Xomuenko W.I'. Pemenue 3anau no xumuu. - M.: OOO «M3gatensctBo HoBast BonHay:
N3natens YMepenkos, 2002.
2. Xumus. [Tocobue-peneTutop A MOCTYNAIOIMKX B By3blI // ueTBepTOe n3ganue - Pocto u//l:
n31n-Bo «Dennkcey, 2002.

OcHoBHasi ydeOHast IUTEPATYPA AJIsl YYUTEIA:
1. T'apa H.H. IIporpammel o61ieo0pa3oBaTenbHbIX yupexaeHuil. Xumus. - M.: IIpocsenienue,
2008. -56c.
2. T'apa H.H. Xumus: ypoku B 9 ki1.: mocobue st yuurens. - M.: [Ipocsemenne, 2008. - 11 c.
3. T'opokxoBenko M. 0. Xumus. 9 knacc: [loypounsie pazpabotku k yueOnukam O.C.
["abpuensna; JI.C.
I'yzes, B.B. Copokuna, P.I1. Cyposuesoi; I'. E. Pynsuruca, @.I'. ®enpamana. - M.: BAKO,
2004.
4. Turosa U. M. Ypoku xumuu V111 kimacc. Cucrema JIMYHOCTHOTO Pa3BUTHS YUAIIUXCS:
[Toco6ue mnst yuurens. CI16.: KAPO, 2002.
5. PeiOnukoBa 3./1., Peionukos A.B. Heopranuueckas xumus. 8-9 knaccsl: KittoueBbie TEMBI.
Koncnekts! 3anatuil. KonTponabsHble 1 mpoBepouHble paboThl. - M.: Alipuc-tipecc, 2004.
JlonoIHUTeILHAS JTUTEPaTypa AJs yIUTeJIs:
1. Panenxuit A.M., I'opmikosa B.I1., Kpyrnukosa JI.H. [lunakTruueckuil MaTepua no XuMuu
st 8-9 kiaccoB: mocobue s yuutend. - M.: [Ipoceemenue, 2004. - 79 c.
2. Eropos A.C. Bce Buibl pacueTHbIX 3aa4 10 XUMUH Ju1st noarotoBku k EI'D. - PoctoB v//1:
®dennkc,2003.
3. T oponunuesa U.H. KontposbHble 1 IpoBepouHbIe paboThl o XuMuu. 8-11 kmace. M.
AxkBapuywm, 1997.
4. HoommHckuit M.W. Tunsl XuMuueckux 3a7ad ¥ crmocoObl ux perierus. 8-11 ki.: Yueo.
nocobue juist obreoopazosar. yupexaennii / .M. HoBomuuckwit., H.C. HoBomuHckas. M:
000 «M3parenbctBo OHUKEY: «M3marenseTBo «Mup U O6pazoBanuey, 2006.
5. Jlunuu P.A. TecTsl o XUMHH JIJIs1 00OyUYEHHS U TEKYIIET0 KOHTPOJs 3HaHui: 8-9 kir.: Ku. Jlns
yuutens / P.A. Jlugun, H.H. TTotonosa; [Tox pexa. P.A. JIuguna. - M.6 IIpocsemenue, 2002.
6. Kopomenko A.C, KaBepuna A.A., ViBanosa P.I'. Xumwust: 3ananus ¢ Beioopom oTBeta: 8-9 Ki1.
M.: I'ymanur. U3n. Lentp BJIAJIOC, 2003.
7. T'munka JILH. O6mas xumus. U3xa. 19-e, nep. JI., «Xumus», 1977.

HNHTepHeT-MaTepuabl
I'azera «Xumus» U caidt A yuntens «5 nay Ha ypox xumum» http://him.1september.ru
ChemNet: mopraa ¢pyHaaMeHTAILHOT0 XMMHYECKOT0 oopa3oBanus hitp://www.chemnet.ru
AJIXUMHUK: caiit JL.FO. Amuk6éeposoii hitp://www.alhimik.ru
OcHOBBI XMMHUH: 00PA30BaTENbHbINA CANT ISl IKOJbHUKOB U CTYIEHTOB
http://www.hemi.nsu.ru
Xumus B OTKpbITOM KoJLtemke http://www.chemistry.ru


http://him.1september.ru/
http://www.chemnet.ru/
http://www.alhimik.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/

WebElements: onaiiH-cnpaBoYyHMK XUMHYeCKHX 3j1eMeHToB hitp://webelements.narod.ru
Besiok u Bce 0 Hem B omosioruu u xummum http://belok-s.narod.ru

BupryanbHas xuMu4deckasi mkosa http://maratakm.narod.ru

3anumaTebHasi XuMHsA: Bce 0 MeTasuiax hitp://all-met.narod.ru

Mup xumuu http://chem.km.ru

Kaouner xumuu: caiit JI.B. Paxmanosoii http://www.104.webstolica.ru

Koaneknus «EcTecTBeHHOHAY4YHbIE IKCIIEpUMEHThI»: xuMus Nttp://experiment.edu.ru


http://webelements.narod.ru/
http://belok-s.narod.ru/
http://maratakm.narod.ru/
http://all-met.narod.ru/
http://chem.km.ru/
http://www.104.webstolica.ru/
http://experiment.edu.ru/

[Ipunoxenue

Koumponvnasa pavoma 1 1o teme «JIEKTPOJIUTHUECKAS TUCCOLTUALIHS

Ypoeensv A

1.

1 BAPUAHT

C KakuMU U3 IEPEUUCIICHHBIX BEIIECTB: a) OKCHUJ yriiepoa (4); 6) a30THas KUCIIOTa; B)
rugpokcua Meau (2); r) okeua xenesa (3); 1) cyiabdar alfOMUHUS; €) PAaCTBOP JIAKMYCa; 3K)
pactBop (eHondrazenta - MOKET B3aMMOICHCTBOBATh THAPOKCH T HaTpusi? CocTaBbTe
YpaBHEHHSI TOJIBKO MPOUCXOIAIINX PeaKiuil. 3anuimTe ypaBHEHUSI HOHHOTO OOMEHa B
MIOJTHOM U COKpAIeHHOH (hopme.
OOBscHUTE, KaKyl0 OKpacKy IpuoOpeTeT HHAMKATOP B pacTBOpax coJsieil: a) kapOoHara
kanus; 0) xmopuaa meau (2). OTBeT 000CHYITE, COCTABUB YPAaBHEHHSI THIPOJIU3A.
Kakas macca HuTpara nuHka oOpasyercs IpH B3auMoJieicTBuM 16,21 okcrja IMHKa ¢
pactBopoM, coaepkaniuM 30r a30THOM KUCTOTHI?
PaccraBbTe B OKUCINUTEIBHO- BOCCTAHOBUTEINIBHBIX peakUsIX K03 puuueHTs MeTojoM
AJIEKTPOHHOTO OaJlaHca:
a) CuO + Hz2=Cu+H20
0) Al+Il2=Alls.
2 BAPUAHT
C Kak“MU U3 TIEPEUUCIICHHBIX BEIIECTB: a) IIUHK; 0) COJITHAS KUCIIOTA; B) THAPOKCHT
KaJpLus; T) cepedpo; 1) xyopuj 0apus; €) pacTBOp UHIUKATOPA; K) OKCUI HATPUSI - MOYKET
B3aMMOJIEICTBOBATh pa30aBiIeHHAs CEpHasi KUCI0Ta? COCTaBbTE YPAaBHEHUS TOJIbKO
MPOUCXOAAIINX PEaKIUi. Y paBHEHUsI peaKI[uii HOHHOTO OOMEHa 3alUIIUTE B IMTOJTHOU U
COKpallleHHOH! (opme.
PaccuuTaiite Maccy mpoayKTa peakiuu /coyu/, Koropas 0opa3yercst Ipu B3aUMOCHCTBUU
5,6r ruapokcuna kanus ¢ 6,5r a30THON KHCIIOTHI.
CocTtaBbTe ypaBHEHUS THAPOIIN3A CISAYIOIINX COJeH: a) XJIopuaa amoMUHNS; 0) cyabduaa
KaJIMsl. YKaXHUTE, KaKylo OKpacKy MpHOOpeTeT JTaKMycC.
HanwmuTe ypaBHEHHSI XUMUYECKHX PEaKIUil COOTBETCTBEHHO CXEME:
PAP20s  >Cas(PO) 2
|
H3PO4
CocTtaBbTe ypaBHEHUS! XUMHUUECKUX PEAKIINHN, YKa3aB MEXaHU3M MPOTEKAHUS PEaKIUH.

Yposenv B

1.

2.

3 BAPUAHT
PaccunTaiite maccy cynbdara Gapusi, obpasyromerocs npu szaumoaenctsuu 200r 7% - Horo
pacTBOpa CepHOI KUCIIOTHI C PACTBOPOM XJIOpHIa OapHs, COAepKaLIUM 2 MOJIb ATOM
KHCIIOTBI.
CocraBbTe 10 /1Ba Pa3MTUYHBIX YPABHEHUS B MOJIEKYJIAPHON opmMe, KOTOphIe

COOTBETCTBOBAIHU OBI CJICAYIOIHUM YPABHCHUSAM B COKp&H.ICHHOfI HOHHOM (I)OpMCZ + -

a) H+OH=HO+ -

6) NHs+ OH = NHz3+ H20

Hammmire MoneKynsipHbIe M HOHHBIE YPaBHEHUS PEAKIIHA, IPOTEKAOIIUX PU CIIMBAHUH
PacTBOPOB: a) XJIOPHUIa HATPUS U HUTpaTa cepedpa; 0) a30THON KUCIOTHI U THAPOKCH A
KaJIbIUs; B) COJSTHON KUCIOTHI U KapOOHaTa Kajusl.

MeToaoM 37eKTPOHHOTO OaslaHca mo0epuTe KOAPPHUIIMEHTHI B CXeMax MPEATI0KEHHbBIX
Hmwke: a) Cu + H2SO4= CuSO4+ SO2 + H20

6) Fe + HNOsz = Fe(NOs3)3z + NO2+ H20

4 BAPHUAHT
Brraucnure, kakoe KOJTUYECTBO BEIIECTBA COITM MOXKET OBITh TIOJY4YE€HO, €CITH 6,5T IMHKa



“pactBoputh”’ B 200T 49% - HOTO pacTBOpa cepHOM KUCIOTHL. OCcTaHeTcs JIM Kakoe- 100
BEIIECTBO B U30BITKE?
2. CocraBbTe IO J1BA PAa3JIMYHBIX YPABHEHUSI B MOJIEKYJISIPHON opMe, KOTOpbIE
COOTBETCTBOBAJIH CJIEIYIOIIUM YPAaBHEHUSAM B COKPAIIEHHOW HOHHOM (opme: 2+ 2-
a) Pb+ SOs=PbSOs+ -
0) Ag+ Cl=AgCI.

3. Hamummre MonekymsipHbIE U HOHHBIE YPAaBHEHUS PEeaKIMi, TPOTEKAIOIIUX [IPH CIUBAHUU
PacTBOPOB: a) THAPOKCUJIA KAJIU U HUTpaTa MeAu (2); 06) COJNISTHONM KUCIIOThHI U TUJIPOKCUIA
Oapwsi; B) cyab(dara HaTpus U HUTpaTa Oapusi.

4. MeToaoM IEKTPOHHOTO OallaHCca pacCTaBbTe KOI(PPHUIMCHTHI B CIEAYIOMUX YPABHCHHUSIX
peaKIuid:

a) Mg+ HNOz= Mg(NO3z)2+ NH4sNO3z + H20
6) K+ H2S04=K2S04+ S + H20.

Yposensv C
5 BAPUAHT

1. Tlpu HarpeBaHuM cMeCH OKCHJa KaiubIus Maccoit 19,6r ¢ kokcoM maccoi 20T momyduiu
kapOuy kameiust (CaC2) maccoit 16r. onpenenuTe BHIX0 KapOuIa KaIbLus, €CIIM MaccoBast
JI0JIs yriieposa B kokce coctaBisieT 90%.

2. Hanummre ypaBHEHHE peakluy, KOTOpas IPOTeKaTh IPU CMEIIEHUH BOJIHBIX paCTBOPOB
cyab(ara xenes3a (3) u kapOoHaTa HATPUs, YUUTHIBASL, YTO OJHUM U3 IPOAYKTOB PEAKIIUU
SIBJISICTCS] TUZIPOKCHUT Jkene3a (3).

3. CocraBbTe ypaBHEHUS OKUCIUTEIBHO- BOCCTAHOBHTEIBHBIX PEAKIIUIA:

a) NaNO2 + KMITOs + H2SO4 = ... 0)
NaNO2+ KMnOas+ KOH =...

4. HanumuTe ypaBHEHHs peakiMii, IpU MOMOILIM KOTOPBIX MOKHO OCYILECTBHUTD CIEIYIOLIHE

MIPEBpALICHMUS:
FeCl2/ Fe(OH)2 ™ FeSO4 ™ Fe ” FeCl.a.
6 BAPUAHT

1. Kakyto maccy pacTBopa ¢ MaccoBoi Jjosei cepHoit kucaoTsl /0% MOXKHO MOTyYUTh U3
nuputa Maccoit 200kr, conepxkamiero FeS2 u mocroponnue npumecu? MaccoBast 10715
npuMmeceii B mupute cocranisier 10%0, a Brixos cepHOt kucaoTsl - 80%.

2. Tloyemy mpu CMEIIEHUH PaCTBOPOB CyJb(ara aTOMUHIS U CHIIMKATa HATPHUS BBITIAIAET B
0CaJIOK THIPOKCHU ] amoMuHMsI? Hannmmre ypaBHeHne npouecca.

3. CocraBbTe ypaBHEHHS OKUCIUTEIEHO- BOCCTAHOBUTEIILHBIX PEAKITHIA:

a) Na2SOs3 + KMIIO4 + H2SO4 = ... 0)
Na2SOs3 + KMnOs + H20 =...
4. HanumuTe ypaBHEHHs peaklUi B MOJIEKYJISIPHON M COKPAILIEHHOW HOHHOM (hopMax, pu
MOMOIIN KOTOPBIX MO>KHO OCYIIIECTBUTH CIIEAYIOIINE IPEBPAIICHHUS:
CO32-* CaCO:* Ca 2+ CaSO0a.
KontpoabHas padora 2 «HemeTanini»
1 Bapuaunr
NHcTpyKuus As y9ammxcst

Tecm cocmoum u3 yacmeii A, B u C. Ha ezo évinonnenue omeooumcsa 40 munym. 3aoanus
PeKomenodyemcsa 6blnoaHAmMb no nopaoky. Ecnu 3adanue ne yoaemcs evtnoinums cpasy,
nepeiioume K ciedywuiemy. Ecau ocmanemcesa epemsa, 6eprumecy K npORYuieHHbIM 3A0aHUAM.
Yacts A

K kascoomy 3a0anuio yacmu A 0anvl HECKOJIbKO 0MEem o8, U3 KOmopvlx moabKo 00OUH
npasunvublil. Boioepume eepnutii, no Bawiemy muenuro, omeem.
Al. B xakoM psiy npeacTaBieHbl TPOCThIE BENIECTBA-HEMETAIIIBI:

1) xmop, HUKEJb, cepedpo 3) xerne3o, pochop, pTyTh

2) anmas, cepa, Kaubliii  4) KUCIIOPOJI, 030H, a30T



A2. XuMudyeckoMy 3JIeMeHTy 3-ro nepuoja V rpynisl MIepruondecKol CHCTEMBI
JA.N.MenzeneeBa COOTBETCTBYET CXEMA PACIIPEAECICHHS JIEKTPOHOB I10 CIOSIM:
1)285 2)23 3)2,8,3 4) 2,5
A3. VY 31eMeHTOB MOJATPYIIIIHI yIIIepoa ¢ yBeIHUYEeHHEM aTOMHOTO HOMEpa YMEHbIIAeTCs:
1) aromHbIi paanyc 3) 4KcII0 BaJCHTHBIX 3JIEKTPOHOB B aTOMax
2) 3apsj sapa atoma 4) 3NIeKTPOOTPULIATEITLHOCTh
A4. HanbGomnee npoyHass XUMUYECKasl CBSI3b B MOJIEKYJIE
HF2 2)Cl2 3) O2 4) N2
AS. B3auMmoselicTBre aMMHaKa ¢ XJ0POBOAOPOIOM OTHOCUTCS K PEaKIUsIM:
1) paznoxxenus 2) coeuHEeHUs 3) 3amerieHust 4) obmenHa
A6. CokpamenHoe noHHOe ypaBHeHue peakiuu Ag++ Cl--> AgCI cootBercTBYyeT
B3aMMOJICHCTBHIO MEXK]y PACTBOPAMHU:
1) kapbonara cepeOpa U COISIHON KHCIOTBI
2) HuTpaTa cepedpa U CEPHOI KHCIOTHI
3) HuTpaTa cepedpa U COMTHON KUCIOTHI
4) cynbdara cepedpa U a30THOU KHUCIOTHI
A7. Tl'opsitiast cBeuya racHeT B 3aKpBITOM MpoOKoH OaHKe, TOTOMY UTO:
1) He xBaTaeT KMCIOpOja 3) MOBBIIIACTCS CO/ICPIKAHUE a30Ta
2) TOBBIIIAETCS TEMITEPaTypa 4) obpasyeTcs BOJSHO# map, racsiuii miams
A8. C noMo111p0 pacTBOpa CEPHOM KUCIOTHI MOKHO OCYILIECTBUTH MPEBPAILECHHUS:
1) wmenp -> cynsdar meau (I1) 3) kapOoHaT Hatpus -> okcun yrieposa ( IV)
2) yraepon -> okcun yriepoza (IV) 4) xnopus cepedpa -> XJI0pOBOI0POT
Yacrs B.
81. Hemerayuindeckue CBOWCTBA B psdy 3eMeHToB Si -> P -> S -> Cl ciieBa Hanpago:
1) He U3MEHSIOTCS 3) ocnabeBaroT
2) yCWIMBAIOTCA 4) U3MEHSIOTCS IEPUOINIECKHI

Omeemonm K 3a0anuiro B2 agnaemca nociedosamenvnocms 0yKke. 3anuuiume 6vloOpanHvle
0yKebl 6 angasumnom nopsaoke.
82. Cwmemenue paBHoBecus cucteMbl N2 + 3H2<=>2 NH3+ Q B CTOPOHY MPOAYKTa
pEaKUUK MPOU30MAET B Cydae:

A) yBenMuYCHUs KOHICHTPAIK aMMHAaKa

b) ucrionp3oBaHus Karanuzaropa

B) yMeHbliueHus 1aBIeHUS

I') yMeHbIIIEHUS] KOHIIEHTPAIIMA aMMHaKa
83. Kakoii 00beM (H.y.) XJIOPOBOIOPOIa MOKHO TIOTYYUTH U3 2 MOIIb XJiopa?

Yacrs C.

C1. Haiiti Maccy cepHOii KUCIOTBI, HeoOXoaumMoit i Heitrpanuzauu 200 r 20%-Horo
pacTBopa THAPOKCHIA HATPHSL.

2 BapuaHT
HNHcTpyKuus AJisl y9almxcst
Tecm cocmoum u3 yacmeii A, B u C. Ha ezo évinonnenue omeooumcsa 40 munym. 3aoanus
PeKomendyemcsa 6blnoaHAMb no nopaoKy. Ecnu 3ad0anue ne yoaemcs evitnonanums cpasy,
nepeiioume K ciedyrwuiemy.Ecnu ocmanemcesn epems, éepnumecs K npOnyuseHHbIM 3A0AHUAM.
Yacts A.
K kastcoomy 3a0anuio yacmu A 0anvl HECKOJIbKO 0MEen o8, U3 KOmopvlx moabKo 00OUH
npasunvuslil. Boioepume eepnutii, no Bawemy muenuro, omeem.
A1l. O Kucnopojie Kak 0 MPOCTOM BEILIECTBE TOBOPUTCS B MPEIJIOKECHUM:
1) pacrteHws, )KUBOTHBIC U YEJIOBEK JBIIIAT KUCIOPOIOM
2) KHCIIOPOJ] BXOJHT B COCTaB BOJIBI
3) OKCHBI COCTOST U3 JBYX 3JIEMEHTOB, OJJUH U3 KOTOPBIX - KUCIOPOT
4) KHUCIOPOJ BXOJHT B COCTAB XUMUYICCKUX COCTUHCHUH, U3 KOTOPBIX TIOCTPOCHA )KUBasI




KJIeTKa
A2. B atome docdopa obiiee 4ucao 3EKTPOHOB U YUCIIO 3JIEKTPOHHBIX CJIOEB COOTBETCTBEHHO
paBubl: 1)31u4 2)15u53)15u 3 4)31us
A3. CyMMa IpOTOHOB U HEUTPOHOB B aTOME YTJIEPO/A PaBHbI:
1) 14 2)12 3) 15 4) 13
A4. KoBaneHTHas MOJIsIpHast XUMUYECKasi CBS3b XapaKTepHa JJIs:
1) KCI 2) HBr 3) P4 4) CaCl2
AS. Peaxmus, ypaBaenue kotopoit 3N2 + H2 <=> 2NH3 + Q , OTHOCSAT K peaxiusiM:
1) oOpaTuMBbIM, 3K30TEPMHUUYECKHM 3) OOPATUMBIM, SHIOTEPMHUECKUM
2) HEeoOpaTUMBIM, 3K30TEPMHUUECKUM 4) HEOOPATHMBIM, SHIOTEPMUICCKUM
AG6. 151 Toro, yToOBI TOKa3aTh, YTO B MPOOUPKE HAXOAUTCS PACTBOP YTOJIbHON KUCIIOTHI,

HEO0OXOJMMO HCII0JIb30BaTh: 1) COJIAHYIO KUCIIOTY 3) TIIEIOLLYIO JIyYUHKY
2) pacTBOp aMMHaKa 4) pacTBOp rUAPOKCH/IA HATPUs
A7. IIpu3HaKOM peakIy MEXy COJSTHOM KMCIOTOW U IMHKOM SIBIISIETCS:
1) mnosiBieHHE 3amaxa 3) BBLAETICHHE Ta32

2) oOpa3oBaHue ocajika 4) U3MEHEHHE I[BETa pacTBOpa
A8. CokpaleHHOMY HOHHOMY ypaBHeHuto Ba?* + SO4% -> BaSO4 cooTBeTCTBYET
BsanmopetictBue mexay: 1) ¢pocdarom Gapust u pacTBOPOM CEPHON KUCIOTHI
2) pactBopamu Cyjb(dara HATpUS U HUTpaTa OapHst
3) pacTBopamu T'HAPOKCUIA OApHs U CEPHOU KHCIOTHI
4) xapOoHaTOM OapHst H PACTBOPOM CEPHOM KHUCIIOTHI
Yacts B.
81. C ymeHbllIeHHEM HOPSAKOBOr0 HoMepa B A(TJIaBHBIX)IOATPYIIaX NepUOIUIECKOM
CHCTEMBI
J.M.MeHeneeBa HeMeTaIUIMUECKUE CBOMCTBa XUMUYECKHUX 3JIEMEHTOB :
1) He U3MEHSIOTCS 3) U3MEHSIOTCS TIEPHOINICCKU
2) YCHIHNBAIOTCS 4) ocrnabeBaroT
Omeemom K 3a0anuio B2 asenaemca nocnedosamenvnocms OyKe. 3anuuiume 6bl0panHbvle
OyKewl 6 angasumnom nopaoxe.
82. Kaxue u3 nmepevyrcIeHHbIX YCIOBUH He TMOBIHAIOT Ha CMEIIEHNE PABHOBECHS B CHCTEME
H2+ Cl2<=>2HCI — Q : A) noHmxeHHe TeMIepaTypbl
B) noBeimenne Temmeparypsl
B) BBeieHue karanuzaropa
I') nonmxenune konnentpanuu HCI
J1) HOHMKEeHUe TaBIeHUs
83. Kaxoii 00beM raza ( H.y.) BBIISTUTCS MpH MoJTHOM croparuu 600 T yris?

Yacts C.

C1. IIpu o6pabdoTke 300 r apeBeCcHO 301161 U3OBITKOM COJSIHOM KHCIOTHI, HOXyYuian 44,8m(H.y.)
yriekucioro raza. Kakosa maccoBas noins (%) kapOoHaTa Kajausi B UCXOIHOM 00pasiie 30J1b17
HNHcTpyKuus 1o BHINOJTHEHUIO padoThI

Ha BrInonHeHne KOHTPOIBbHON paboThI M0 XUMHUH 10 TeMe « Hemetanns» orBoauTcst 40 MUHYT.

OpHueHTHPOBOYHOE BPEMsI HA BHITIOJHEHHE 3a/1aHUM 4acT A cocTaBisieT | SMUHYT, 4acTH
B - 15 munyrT, yactu C -10 MuUHYT.
BrInosnHeHue pa3aMyHbIX MO CI0XKHOCTHU 3aJjaHui oleHuBaercs 1, 2 unu 3 6annamu. bamnsl,
MOJTyYEHHBIE 3a BCE BHIMIOJHEHHBIE 3aJJaHUs], CYMMUPYIOTCS.

PexoMeHaannu o OLIEHUBAHUIO 32/1aHUI U PadOTHI B 1EJIOM.

BepHoe BeimosHeHne Kak1oro 3ananus yactd Al -A8 u 3amanus B, 1.e. 3amanuii ¢ BEIOOpOM
OTBETA, OIICHUBACTCS OTHUM OaJIIOM.

MakcumanbHasi OIICHKa 32 BEpHOE BhITIOJIHEHHE 3a1anuii (B2) ¢ kpaTkum oTBeTOM - JBa Oasa.
3anaHue ¢ KpaTKUM OTBETOM Ha COOTBETCTBUE MJIM HAa MHOKECTBEHHBII BHIOOp CUMTAETCS



BBIMIOJTHEHHBIM BEPHO, €CITU U3 TSATH MpeAsiaraéMbIX OTBETOB yUallluiics BBIOUpaeT ABa
MPaBWIBHBIX. B ApyTUX ciydasx: BBIOpaH OJMH MPABUIIBbHEIN; BEIOPaHO O0Jiee ABYX OTBETOB,
cpeu KOTOPBIX OJMH MPaBUIIbHBIN; CPEIU IBYX BHIOPAHHBIX OTBETOB OJIMH HEMPABUIbHBIN,
BBITIOJTHEHHE 3a/IaHUs OIICHUBAETCS OJTHUM OayuioM. Eciu cpeir BRIOpaHHBIX OTBETOB HET HU
OJIHOTO MPaBUIILHOTO, 3aJJaHUE CUUTACTCS HEBBITIOJHEHHBIM. Yualuiics nonydaer 0 Gamios.
3ananue (B3) ¢ kpaTkum oTBeTOM B (popMe pacueTHOU 3a7aull CYMTACTCS BBHITIOJTHEHHBIM BEPHO,
€CJIM B OTBETE y4Yallerocs ykazaHa MpaBUjIbHasl MOCIE0BAaTeNbHOCTD HU(pp (YUCIIO).
3aganue ¢ pa3BEPHYTHIM OTBETOM MPEIYyCMaTPUBAET MPOBEPKY YCBOCHUS TPEX 3JIEMEHTOB
conepkanus. Hannume B 0TBETE Ka)k/I0T0 U3 ATUX AJIEMEHTOB OlleHUBaeTcsi oqHuM Oasuiom (3-0
0asioB).
Onenka paboThl MO NATUOATUIBHOM IIKaJIe ONpeAesieTCs] HA OCHOBE CYMMAapHOT0 Yncia
0aJuIoB, MMOJyYEHHBIX 32 BBIITOJHEHHUE 3aJaHUN:
«5» - 13-15 GannoB
«» - 10-12 6ammoB
«3» -7 -9 6amnos
«2» - 1 - 6 6amnos
OtBeThI M pemieHus
Ne Al A2 A3 A4 A5 A6 A7 A8 Bl B2 B3 C1
1 4 1 4 4 2 3 1 3 2 BI'  89,6n 49r
2 1 3 2 2 1 1 3 2 2 Bl  1120n 92%
1 BapuanT (C1)
1) Cocrasieno ypaBuenue peakiuu H2SO4 + 2NaOH = Naz2S04 + 2H20
2) PaccuuTana Macca rHIpPOKCHIA HATPHS
m(NaOH)=200*20/100=40(r)
3) Haiinena macca ceproit kucimorsl m(H2504)=98*40/80=49(r)
2 BapuaHnr (C1)
1) Cocrapneno ypaBaenue peakiun K2COs3 + 2HCI= 2KCI + CO2 + H20
2) Paccunrana macca kapOoOHaTa Kajus
T(K2COs)= 138%44,8/22,4=276(T)
3) Ormpexesnena MaccoBast 10715t KapOOHATA Kaus B 00pasiie 307161
w(K2C03)=276*100/300=92(%)
KonTtpoabsnas padora 1 no reme «Metaibn
Bapmuanr 1
1 .CocraBbTe ypaBHEHUS PEAKIIHii, XapaKTePUIYIOMINX XUMUYECKHE CBOMCTBA METAIITHIECKOTO
( peakIuu ¢ MPOCTHIMU | CIIOXKHBIMU BeleCTBaMHK ). Peakiiny paccMaTpuBaTh B CBETE TCOPUU
OBP.
B-1 B-2 B-3 B-4 B-5 B-6 B-7 B-8
Na Ca K Fe Al Ba Mg Li
2 .CocTaBUTH YpaBHCHHSI PEAKITUH JIJIS TICPEXOJIOB:
Al-- A1203-- Al2(S04)3-- AI2(OH)3-- A1203-- K2A102
Vkaxurte THI XUMUYECKOU peakunu. PaccMorpute peakiuio Ne 3 B cere TO/]
Tecr
1. IllemoyHble METAITBI OTHOCSATCS
1) k S- anmeMeHTam
2) K p- 3JeMeHTaM
3) k d- aemeHTaM
4) k f- sanemenTtam
2. CKOIIbKO 3JIEKTPOHOB COJIEPKAT Ha BHEITHEM DHEPTeTUYECKOM YPOBHE aTOMBI IIETOYHBIX
METaJIJIOB
1) Opun 2) n1Ba 3) Tpu 4) yeTbipe
3. B xummuueckux peakiusx aTOMbl HATPUS IPOSBISIOT
1) OxucnuTeNnbHbIC CBOWCTBA 2) KHCIOTHBIC CBOMCTBA
2) 3) BOCCTaHOBHTENIbHBIE CBOMCTBA 4) OCHOBHBIE CBOMCTBA




4. BzauMoaeUCTBUE KaJBIUs C BOAOW OTHOCUTCS K PEaKIIUSIM

1) Pasnoxenus 2) coeauHeHus 3) 3aMerieHus 4) ooOMeHa

5. O6beM BO10pOia, KOTOPBIA BBIASTUTCS IpH B3auMoaeicTBuu 0,1 MOIb HATpUsl ¢ BOJOM
paBeH:

1)1,12n12)3,3613)2,24 14) 4,480

BapuanT 2
1.CocraBbTe YPaBHCHUA DeaKLII/If/’I XApPaAKTCPUIVYIOIMINUX XUMHUYCCKHUEC CBOMCTBA METAIINYSCKOTO
B-1 B-2 B-3 B-4 B-5 B-6 B-7 B-8
Na Ca K Fe Al Ba Mg Li

( peakuu C MPOCTHIMU U CIOXKHBIMU BelllecTBaMH ). Peakiinu paccMaTpuBaTh B CBETE€ TEOPUU
OBP.
2 .CocTaBUTb ypaBHEHMsI pEaKuil AJisl IEPEX0/I0B:
Ba-- BaO-- Ba(OH)2-- Ba(NO3)2-- BaSO4
VYkaxure TUn xumudeckon peakiuu. Paccmorpute peakiuio Ne 3 B ceete TO/I.
Tecr
1. Kanpuuit otHoCHTCA
1) K S- a;memMeHTaM
2) K p- DJIEMEHTaM
3) k d- asremeHTam
4) «k f- snemenTtam
2. CKOJIbKO JIEKTPOHOB COJICPKUT Ha BHEITHEM YHEPTeTUYECKOM ypoBHE aToM HaTpust 1)OnuH
2) nBa 3) Tpu 4) yeThIpe
3. Kaxoii u3 ganueix 11IM npu B3auMoJeiCTBUU C KHCIOPOIOM 00pa3yeT OKCH/T
1) Harpwuii 2) neswmii 3) kanuii 4) TUTHR
4. BzauMoJaelCcTBUE AIFOMUHUS C COJITHOW KHCIOTOM OTHOCUTCS K PEaKIIUsIM
2) Pasnoxenus 2) coequHeHus 3) 3amerieHust 4) ooMeHa
5. O06bem Kucmopoja, KOTOPbI BCTYIMWI B peakiuto ¢ 0,1 MO IUTHS paBeH
1) 0,5612) 0,251 3)0,231 4)0,5971
Cucrema oueHKH
[TpenMeTHBIEC PE3yIbTAThl OUEHUBAIOMCA C TIOMOIIBIO:

- CTapTOBOM JMArHOCTHKU (B TEUEHHE MEPBOM MOJIOBUHBI CEHTSAOPS), UTOrOBOM THAarHOCTUKY (B
TE€4YEHHE NIEPBON MTOJIOBUHBI Mas);

- TEKYIIero KOHTPOJs (TECTUPOBAaHUE, TEMATUUECKHUE AUKTAHTHI, IPAKTHUECKUE paboThI,
YCTHBIN OIIpOC, UTOroBasi paboTa),

- TPOMEXYTOYHOM aTTECTAIUU IO PE3YJIbTaTaM YE€TBEPTHBIX OI[EHOK
Kpumepuu oyenusanusa cmapmoeoil OuazHocCmuK u umoz2o60i OUazHOCmuKu
87 - 100 % - mpaBWIIBHBIX OTBETOB OIICHKA «5»

67 - 86 % - mpaBUIIBHBIX OTBETOB OIEHKA «4»

46 - 66 % - MpaBUIBLHBIX OTBETOB OIEHKA «3»

0 - 45 % - mpaBWIBHBIX OTBETOB OIICHKA «2»

Kpumepuu oyenueanus mecmuposanus, memamuiecKux OUKmManmos

88 - 100 % - mpaBUIILHBIX OTBETOB OIIEHKA «5»

62 - 87 % - npaBWIBHBIX OTBETOB OIICHKA «4)

37 - 61 % - mpaBUIBHBIX OTBETOB OILICHKA «3»

0 - 36 % - mpaBUIIBLHBIX OTBETOB OIICHKA «2)»
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I(pumepuu OUCHUBAHUA YCMHO20 omeéema

OTMeTKa «5%» - MOJHO, YETKO U MPAaBUJIBHO JaHbI ONPEICICHUS U PACKPBITO COJCPIKAHHE
HOHHTHﬁ, BCPHO UCIIOJIB30BAHBI HAYYHBIC TCPMUHBIL; AJId JOKA3aTCIIbCTBA UCIIOJIB30BaHbL
pa3IUYHbIC YMEHUS, BBIBOJIbI U3 HAOIIOACHUI, OIBITOB; OTBET CAMOCTOSTEIbHBIHN, HCIIOJIB30BAHBI
paHee MPUOOPETEHHBIC 3HAHMUS.

OtMmeTKa «4» - B OCHOBHOM IIpaBHUJIbHO JaHbI OIIPCACIICHUA MMOHATHUH ¥ UCITOJIb30BaHEI HAaY4YHBIC
TCPMHHBI; OTBCT C&MOCTOHTCHBHHI;'I; OIIPCACIICHUA MMOHATUM HCIIOJIHBIC, JOIMYIICHLI
HE3HAYUTCJIbHBIC HAPYIICHHUS B IIOCIIEA0BATCIIbHOCTU U3JI0XKCHU A, HEOOJIbIIINE HETOYHOCTH Ipu
HCIIOJIb30BAHHWU HAYYHBIX TCPMUHOB WJIK B BBIBOJAAX U O606H.[CHI/I$IX; MMPpaBUJILHBIC 1 YCTKUC
OTBCTHI HAa BOIIPOCHI YTOUHAOLICI'O XapaKTepa

OtMeTKa «3» - yCBOCHO OCHOBHOE COZICPKaHHE Y4eOHOT0 MaTepuaia, HO U3JI0KEHO
(parMeHTapHO, HE BCEr/ia MOCIIeIOBATEIIbHO; ONPEICICHHS TOHATUI HEJOCTATOYHO YETKHE, HE
HCITIOJIB30BAHbI B KAYCCTBEC AOKA3aTCJIIbCTBA BHIBOJAbI 1 O606H_I€HI/IH nu3 Ha6JIIOI[eHPIfI, AONYHICHBI
OLIMOKH MPH UX U3JI0KECHUU; IOMYIICHBI OITMOKH U HETOYHOCTHU B UCIIOJIB30BAHUN HAYYHOM
TCPMHHOJIOTUH, OIIPCACICHUC HOHﬂTHﬁ; MMPaBUJIBHBIC 1 YETKHWEC OTBCTHI HA BOIIPOCHI HABOAAIIICTO
U KOHKPETH3HUPYIOIIETO XapaKkTepa

OTMeTKa «2» - OCHOBHOE COOCPIKAaHUC yqe6Hor0 MaTcpHrajia HC PAaCKpPbITO; HC AaHbl OTBCTHI HA
BOIIPOCHI HABOAAIICTO U KOHKPECTUSUPYIOUICTO XaPAKTEPa; JOIMMYIICHBL I‘p}I6BIC OIIINOKH B
OMpCaACIICHUU HOH?ITI/Iﬁ, IIPpU UCII0JIb30BAHHUU TCPMUHOJIOTHH.

Hmozosasn paboma nipoBOIUTCS B KOHIIE Y4€OHOTO roja Jijisi OLICHKU WHIUBU Ty IbHBIX
JOCTHKEHUI 00YYaroMIMXCs 10 MPeIMETY.

YueHuk ocBaMBaeT MpeIMeT Ha 6a30BOM YpOBHE, €CITH BBIMOIHsET He MeHee 50% 3amanuit
6a30BOT0 YpOBHSI.

Ha noBbIlIeHHOM ypOBHE YU€HUK, KPOME BBITTOJTHEHHBIX 33/IlaHui 0a30BOT0 ypOBHSI (HE MEHEe
50%), TOoMKeH TOTOTHUTEIHHO BBITOTHUTE XOTs ObI 50% 3a1aHuli TOBBIIEHHOTO YPOBHS. Yem
OJIKe YUCIIo 0aJUTIOB, TIOJYYSHHBIX YUAITUMCS 32 BBIMOJHEHUE 33/IaHUN MTOBBIIIIEHHOTO YPOBHS,
K MaKCUMaJbHOMY 3HA4eHHIO, TeM O0Jiee y HETO pa3BUTa CIOCOOHOCTh MPUMEHSTh 3HAHUS AJIs
peuieHus 3a/1a4yu B U3MEHEHHOM CUTYaIluH.

Jlns npuoOpeTeHns NpakTUUEeCKUX HaBBIKOB U MOBBILICHHS YPOBHS 3HAaHUN B pabouyo
IpOTrpaMMy BKJIIOUEHBI PAKTHUECKUE pabOThl, KOTOPBIE MPOBOATCSA PEUMYILIIECTBEHHO B
IIPOLIECCE U3JI0KEHUS HOBOT'O MaTepHalla U MOTYT OLIEHUBATHCS M0 YCMOTPEHHUIO YUUTENS.
Hcxons u3 3Toro, opopmieHre 0TYeTa MO BBITOJHEHHUIO TPAKTUYECKONH pabOThl OCYIIECTBISAETCS
B paOouux terpansx. [Ipakruueckue paboThl MPOBOJATCS MO reorpaduu CoriacHo KajleH1apHO-
TEMaTU4YeCKOMY TUIaHUPOBAHHIO, B COOTBETCTBUH C TPEOOBAaHUAMM yUeOHOI MpOrpaMmBbl 110
reorpaduu. [IpakTrnueckue paboThl MPOBOAITCS KaK MHAWBHUIyaJIbHO, TaK U B TTape WM B
COCTaBE I'PYyIIIbl YYaIlUXCs.

[Tpu npoBeneHnN NpakTUYECKUX paboT He MpoBOAUTCS U depeHanms 3a1aHuii 0 YPOBHSM,
[IO3TOMY OLICHMBAHUE PE3YJIbTATOB BBIIIOJIHEHHOIO 3aJaHUsI OCYILECTBISACTCA YUUTEIIEM Ha
OCHOBE OIPECIICHHBIX HIXKE KPUTEPHUEB.

[TpakTHdeckux padoT, KOTOPBIC OIIEHUBAIOTCS - 5!
1. Pemenue sKCrIepUMEHTAIBHBIX 3a7a4 10 TeMe « MeTallIbl U UX COSTUHEHUS.
2. Tlomydenwue, coOMpaHue U paclio3HaBaHUE Ta30B.

3. Pemenue skcnepuMeHTaIbHBIX 337a4 10 TeMe «Hemeramner [V - VII rpynn u ux
COCTUHEHUNY.

Kpumepuu oyenueanua npakmuueckoil pabomot



[Tpu onieHMBaHUM MPAKTUYECKONU PabOThI yUUTENb JOJIKEH YUUTHIBATh:

+  TMPaBWIBHOCTH OMpPEEICHUS LIeTH paObOThI

+  TPaBWIBHOCTb IPOBENEHHS padoT

+  YMEHHE BBLICIATH CYLIECTBEHHBIC IPU3HAKU Y HAOIIOJaEMBIX OOBEKTOB

+  JIOTUYHOCTH M HAay4YHas TPAaMOTHOCTH B O(DOPMIICHUU Pe3yIbTaTOB PAOOTHI M B BHIBOJIAX.
OTtmeTKa «5» BBICTABIIAETCA MIPHU YCIOBUH, UTO:

+  chopmynrpoBaHa 11e7b PabOTHI,

+  TIPaBWIBHO MPOBeCHA paboTa;

*  BBbIIETICHBI CYIIECTBEHHBIC TPU3HAKY;

+  JIOTHYHO, HAY4YHO, TPAMOTHO 0(OPMJIICHBI PE3YyIbTaThl HAOIIOACHHU U BBIBOIBI.
OtMeTKa «4» BBICTABIISACTCS MPU YCIOBHH, YTO:

+  1enb chopMyTHpPOBaHA C MIOMOIILIO0 HABOISIINX BOITPOCOB YUUTEIIS;

+  TpaBWIbHO MpPOBeACHA PadoTa;

TIpH BBIJCIICHUU CYIIECTBEHHBIX MPU3HAKOB HA3BaHBI BTOPOCTCIICHHBIC,

+  JIOMYyIIeHa HEOPEKHOCTh B 0POPMIIEHUH pe3yIbTaTOB HAOIIOICHUH 1 BHIBO/IOB.
OtMeTKa «3» BBICTABIISACTCS MPU YCIOBHH, UTO:

+  1enb chOPMYITHPOBAHO C TIOMOIIBIO YUUTEIIS;

JIOMYIICHBI HETOYHOCTH U 1-2 OMMOKYU MpU IPOBEIECHUH PaOOTHI;

*  TIpH BBIJIEJICHUH CYILIECTBEHHBIX MPU3HAKOB 00BEKTA BbIAEIECHBI JIUIb HEKOTOPHIE;
JIONYILIEHBI OIIMOKU B 0()OPMIIEHUH PE3YyIbTATOB HAOIIOJCHUNA U BBIBOJIOB.
OTtMmeTKa «2» BBICTABIISETCS MIPH YCIOBUH, UTO:

«  1eab chOpMYIUPOBAHA YUUTEIIEM.



