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IHosicHUTEABLHAA 3AIIMCKA

Pabouyas nmporpamma o XxuMuu Uit 9 kinacca pazpaboTaHa Ha OCHOBE
denepanbHOro rocy1apCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTa OCHOBHOTO 06miero O6pa3oBaHus»,
YTBEP)KAEHHOTO MpUKa3oM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit denepannn
ot «17» nexabpst 2010 r. Ne1897.

B pamxkax peanuzanuu padodeit mporpaMMbl UCIIOJIB3YETCS CASAYIOMMUN yIeOHO-METOINYECKUMA
KOMILJIEKT:

1. yue6nuk O.C. I'abpuensH, M.I'.OctpomoB, C.A CragxoB Xumus. 9 kinacc. — M.: [Ipocsenienue,
2021 r., cormacHo DenepalTbHOMY MEPEYHIO YICOHHKOB, PEKOMEH/IOBAHHBIX K UCTIOIb30BAHUIO
B 00pa3oBaTeIbHOM TpoIiecce B 00pa30BaTENbHBIX YUPEXKICHHUSX, PEATU3YIOMINX TPOTPAMMEI
00111er0 00pa30BaHUs U UMEIOIIHUX TOCYITAPCTBEHHYIO aKKPEAUTAIIHIO;

2. TlpumepHas mporpamMmma OCHOBHOTO OOIIEero 0Opa3oBaHMs [0 XUMHUH, OITyOJTMKOBaHHAS
B COOpPHHKE HOPMATUBHO-TIPABOBBIX IOKYMEHTOB sl 00I1e00pa30BaTEIBHBIX YIPEKICHHUH
(«COopHUK HOPMATHUBHO-TIPABOBBIX JOKyMEeHTOBY. Xumus. Coct. D.J1. Jlnenpos, A.I'. Apkajases.
— M.: ipoda, 2007).

3. Asropckas nporpamma nio xumun ['abpuemnsa O.C. «I[IporpaMma 0CHOBHOTO
oburero o6pazoBanus o xumMuu A 8-9 knacca», M: Jlpoda, 2016 r.

PaGouas nporpamma paccuutana Ha 68 gacos B 9 kitacce, u3 pacyera - 2 yaeOHBIX Yaca B HEJIEITIO,
U3 HUX: 715 IPOBEACHUS KOHTPOJIBHBIX - 5 4acOB, MPAKTHUYECKUX paboT — 7 4acoB.

Iesib mporpaMMbl - H3y4e€HHUE COCTaBa, CTPOCHHS M CBOMCTBA Pa3HBIX BEIIECTB, XUMUICCKUX

AJIEMEHTOB — MPEJCTABUTENCH OTACIBHBIX TPYMII TJIABHBIX W MOOOYHBIX MOATPYII TEPHUOIUUECKOM
CHUCTEeMBI XUMHYECKUX 3ieMeHTOB [[.M1.MenneneeBa, ux COEIMHEHUH, IOJIyYeHUSI U IPUMEHEHUA. Y MEHHUE
y3HaBaTh BEIIECTBA PA3JMYHBIX KIACCOB COCAUHEHWH M HAXOAUTh WM IPUMEHEHHE, TNPaBUIBHO
oOparaTbcsi ¢ HUMH.

3agayu nporpamMmbI:
- OCBOCHHUE BAXHEHUIINX 3HAHUN 00 OCHOBHBIX MOHSATHUAX U 3aKOHAX XUMUU, XUMUYECKON CHMBOJIHKE;

- OBJIAJICHHE YMEHHSIMU HAONIOJaTh XWMHYECKUE SBICHUS, MPOBOAUTh XHUMHUYECKUH DSKCIIEPUMEHT,
MIPOM3BOJHUTDH PACUETHI HA OCHOBE XMMHUYECKUX (POPMYJT BEIIECTB U YPABHEHUI XUMHUYECKUX PEaKIIHii;

- Pa3BUTHUC MMO3HABATCIIbHBIX UHTCPCCOB U UHTCIIJICKTYAJIbHBIX CIIOCOOHOCTEH B mpoucecce MpoOBCACHUA
XUMHUYCCKOI'0O OBKCIICPUMCHTA, CaMOCTOATCIILHOI'O HpI/IO6peTeHI/I$I 3HAHUM B COOTBETCTBUHM C
BO3HHKAIOIIIMMHU )KU3HCHHBIMHA HOTpe6HOCT$IMI/I;

- BOCIIMTAHUC OTHOLICHHUS K XUMHHU KAK K OTHOMY U3 (bYHI[aMeHTaJIBHBIX KOMIIOHCHTOB €CTCCTBO3HAHUA
U DJICMCHTY O6H.IC‘ICJ'IOBC‘ICCKOI>1 KYJIBTYPBI;

- IPUMCHCHHUC IMOJTYYCHHBIX 3HAHUH U YMGHI/II\/’I JJIsA 0€30IacHOr0 MCIONIb30BAHUS BCHICCTB U MAaTCprajIOB B
6LITy, CEIILCKOM XO3SIICTBE U Ha MMPOU3BOACTBC, PCHIICHUA NPAKTHUYCCKUX 3a/iad B HOBCCHHCBHOﬁ JKHN3HU,
OpCaAynpCIKACHUA HBHeHHfI, HaHOCAIIUX BpEA 3J0POBbIO YCIIOBCKA U OKI)Y)KaIOH_ICﬁ cpeac.



O0mas xapakTepuCTHKA y4e0HOI0 peaMeTa, Kypca

Kypc xumum 9 xnacca cocTaBiiieT OCHOBY JUISl PACKPBITHSI MHUPOBO33PEHUYECKMX HJEH, TaKUX, Kak
MaTepHAIbHOE €JMHCTBO PUPOIbI, X TeHETHUECKAs CBA3b, pa3BUTHE (OPM OT CPAaBHUTEIHHO ITPOCTHIX
70 HanboJiee CIIOKHBIX; 00YCIIOBICHHOCTh CBOMCTB BEUIECTB UX COCTABOM M CTPOCHHEM, TPUMEHEHUS
BEIIECTB MX CBOMCTBAMM; IIO3HABAEMOCTb CYHUIHOCTH XUMHUYECKUX IIPEBPAIICHUN COBPEMEHHBIMU
Hay4YHBIMH MeTojamu. IIporpamMma BKiroyaeT B ce0si OCHOBBI OOIICH M HEOPraHWYECKOH XHMHH, a
TaK)Ke KpaTKHUEe CBeJleHUs 00 opraHMYeckux BeulecTBax. JlJig KakJoro pasjena Kypca NepeyrClIeHbI
MOJJIeKAIlME HM3YYEHUIO BOIPOCHI, BMJIbI PACUYE€TOB, XUMUYECKUH HKCHEPUMEHT (AEMOHCTpaLuH,
1a00paTOPHBIE OMBITHI, IPAKTHYECKHE PAOOTHI).

B kypce 3HauuTENBHAS POJIE OTBOJAUTCS XHMUYECKOMY IKCIIEPUMEHTY: TIPOBEICHHUIO
MPAKTUYECKHUX padoT U J1a00paTOPHBIX OIBITOB € TIOMOIIBIO 00opynoBanus «Touka Poctay,
(buKcalu ¥ aHAIN3y UX PE3yJIbTaTOB, COOIIOICHUIO HOPM U TIPaBUJI O€30TacHOM
paboThl B XUMUYECKOM KaOUHETE.

HﬂaHl/lpyeMble pe3yJabTaTbl U3YyUECHUSA yqeﬁﬂoro npeamMera, Kypca .HI/I‘IHOCTHI)IQ,

METanpeaAMETHbIC U IIPEAMETHDBIC PE3YJIbTAThl OCBOCHUN XUMHUH

JlesiTenbHOCT B OOyUYE€HWH XMMHHM HaIpaBjieHa Ha JOCTHHKCHHE OOYUAIOIIMMUCS CIICTYFOIINX
pe3yJAbTATOB:

JInuHocTHbIe YY ]|

o [lonnmanue HeoOXoaUMOCTH 0Opa30BaHMs, BBIPAKEHHOTO B IpeoOiaJaHuu
y4e0OHO-TI03HaBATEIbHBIX MOTUBOB U MPEANOYTEHNH COLIMAILHOTO CII0C00a OLIEHKU
3HAHHM.

e Ormpenenenne TUYHON MO3UITUHN, TUIYHOTO MHEHHUS TI0 TEME OOCYKICHUS, 10 PEIICHUIO 3a/1a4H,
1o HHHOPMAITMOHHOMY MaTepHay.

e VYMeHHEe UITH Ha KOMIIPOMUCC, YCTYIKU B PA3HBIX CUTYaLIHSX.
e OrneHuBaHue BaXXHOCTH 00pa30BaHus U MO3HAHUS HOBOTO.
e VBaXWUTEIHHOE U JOOPOKETATEIIbHOE OTHOLIEHHUE K JIFOJISIM.

e  @opMHUpOBaHUE LEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON IIPAKTHUKH.

. HpOfIBJ’IeHI/Ie HHUIIMAaTUBHOCTHU, HAXOYMBOCTH B PCIICHNHU IMIOCTAaBJICHHBIX 3a1a4.

e VYMeHHE KOHTPOJHMPOBATh W KOPPEKTHUPOBATh 0Opa30BaTENbHBIN Mpolecc W
PE3yNbTaThl JESATEIBHOCTH.

e @opmupoBaHHE CHOCOOHOCTH SMOILMOHAIBHOTO BOCHPUATUS Yy4eOHOU 3adauw,
CUTYaIlUH, PEIICHHIA, 00CYXACHUN.

e PasButne y4eOHO-TIO3HABATEILHONW MOTHBAIMU - CAMOCTOSITENBHBIE NEHCTBUS MO TOHCKY
pa3HbIX crOCOOOB PENICHHUS, BOMIPOCH! K YUUTEIIO O CPAaBHEHUU Pa3HBIX CIIOCOOOB peIlIeHUs, O
CpPaBHEHHMH Pa3HBIX CIIOCOO0OB PabOTHI.

e OObeauHeHue y4eOHbIX ASHCTBHUM B IEJOCTHBIN aKT yUeOHOM e TeTbHOCTH, YCTOWYMBOCTh
M03HABATEIbHOTO  MHTEpeca M  CTAHOBJIEHHE  CMbIcIoOOpasyromel  (GyHKIUU
[I03HABATEJILHOIO MOTHBA.

e Cucrema y4eOHOW IeATETBHOCTH, 000OLIEHHOCTh, YCTOMYMBOCTh U U30MPATEIHHOCTD
MO03HABATEIbHBIX MHTEPECOB, JOMUHUPOBAHUE MMO3HABATEIbHBIX HHTEPECOB B HEpAPXUU
MOTHBALIMOHHON CHUCTEMBI, IPUHSITHE MIO3HABATEILHBIM MOTUBOM (QYHKIIMI MOOYXKACHUS
U CMOJI000pa30BaHUsL.



PeryasituBnbie YY /|

e [CJICII0JIaraHre, BKJIIr04Yasa NIOCTaHOBKY HOBBIX ueneﬁ, npe06pa30BaHHe HpaKTI/I‘ICCKOﬁ 3aJa44 B
IO3HABATCIIbHYIO,

e  CaMOCTOSITEIBHO AHAIU3UPOBATH YCIOBUS JTOCTHUKECHUS LIEIM HA OCHOBE y4YeTa BBIIACICHHBIX
YUUTEIIEM OPUEHTUPOB JICHCTBUS B HOBOM Y4eOHOM MaTepuale;

e IUIAHWPOBATH IIyTH JOCTUKEHUS LieJel;

e  YCTaHaBJIMBATb LIEJIEBbIE IPUOPUTETHI;

e  YMETh CaMOCTOSITEJIbHO KOHTPOJMPOBATh CBOE BPEMS U YIPABIAThH UM;

e IPUHHUMATH PELIEHUS B MPOOJIEMHON CUTYyal[MU Ha OCHOBE I1€PETOBOPOB;

e AJICKBATHO CAMOCTOSITEIBHO OLEHUBATh MPABWIBHOCTD BBIITOJIHEHHS IEUCTBUS U BHOCUTh
HE0OX0IMMbIE€ KOPPEKTUBBI B UCIOJHEHUE, KaK B KOHIIE AECWCTBUSA, TaK U MO XOJIy €ro
peannsanuy;

e  OBJIAJIETh OCHOBaMH NPOTHO3UPOBAHUS KaK MPEIBUACHHS OyIyIIUX COOBITUN U pa3BUTHUS
mporuecca.

KommyHnukatuBubie YY /|
* YUUTHIBATh Pa3HbIE MHEHUS U CTPEMHUTHCS K KOOPIMHAIIMY Pa3IMYHbIX MO3UINI B COTPYIHUYECTBE;

* hopMynupoBaTh COOCTBEHHOE MHEHHUE U MO3UINIO, ApTYMEHTHPOBATh U KOOPAUHUPOBATH €€ C
MO3ULUSAMHU NApTHEPOB B COTPYIHUYECTBE MPH BBIPAOOTKE OOIIEro peleHus B COBMECTHOM
NEeSATENbHOCTH;

* YCTaHABJIMBATh U CPAaBHUBATH PAa3HBIC TOUKU 3PECHUS, IPEXK/IC YeM IPUHUMATh PEIICHUS U JeIaTh
BBIOOD;

* APryMEHTHUPOBATh CBOIO TOUKY 3PEHUS, CIOPUTH U OTCTAWBAThH CBOIO TIO3UIIUIO HE BPAXKICOHBIM TSI
OTITIOHEHTOB 00pa3oM;

* 3a71aBaTh BOIIPOCHI, HEOOXOUMBIE JJIsl OpraHU3aIMi COOCTBEHHOM IeATEILHOCTH U COTPYIHUYECTBA C
MMapTHEPOM;

¢ OCYHICCTBJIATDH B3aUMHBIN KOHTPOJIb U OKa3bIBATh B COTPYAHHYCCTBE HCO6XO,I[I/IMyI-O B3aMMOIIOMOIIb,
¢ aICKBATHO HCII0JIB30BAaTh PE€Yb JJI INIAHUPOBAHHUA U PETYIIAINN cBOeH JACATCIIBHOCTH,

¢ aJICKBATHO MCIIOJIb30BAaThb PCUCBBLIC CPCACTBA I PCUHICHUA PA3JIMYHBIX KOMMYHUKATHUBHBIX 3a/a4;
BJIaACTb YCTHOﬁ U TIHCbMEHHOU PEYbIO; CTPOUTH MOHOJJIOI'MYCCKOC KOHTCKCTHOC BbICKA3bIBAHHUC,

* OPraHMU30BbIBATh U IUIAHUPOBATH YU€OHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU, ONPEAEIIATh LEIH
1 QYHKIIUHM YYaCTHUKOB, CIIOCOOBI B3aUMOJICHCTBUS; TNIAHMPOBATH OOLIHE CIIOCOOBI pabOTHI;

¢ OCYHICCTBJIATE KOHTPOJIb, KOPPCKIHIO, OLICHKY JeUCTBUI napTHépa, YMCETH Y6C)K,I[8.TB;

* paboTaTth B IpyIIe — YyCTaHaBIMBaTh pabouue OTHOLIEHMS, 3PPEKTHBHO COTPYIHUYATH MU
CocoOCTBOBATH MPOYKTUBHOM KOOTEpallui; HHTEIPUPOBATHCS B TPYIIY CBEPCTHUKOB U CTPOUTH
IIPOTyKTUBHOE B3aMMOJEMCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMH;

Ilo3HaBaTeabHbIe YY /I
* MPOBOJIUTH HAOIIOACHNUE U DKCIIEPUMEHT TOJT PYKOBOJICTBOM YUHUTEJIS;

* OCYIIECTBIIATh PaCIIUPEHHBIN MOUCK HH(OPMAIMH C UCIIOIB30BAaHUEM PECypCcOB OUOIHOTEK U
HNHurepHera;

* OCYIIECTBIIATH NMOMCK U BBIOOP Hambosee 3(p(heKTHBHBIX CIIOCOOOB pelIeHus 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHIA;

¢ 1aBaThb ONPCACICHUC MOHATUAM,

¢ YCTaHABJIMBATb NPUYUHHO-CICACTBCHHBIC CBA3U,



* OCYILECTBJISATH JIOTUYECKYIO ONIEPALIUIO YCTAHOBJIEHUS POJOBUIOBBIX OTHOLLIEHUH, OTPAaHUYECHHUE
MMOHSATHUS;

* 00001aTh MOHATHUSA — OCYIIECTBIIATH JOTUYECKYIO ONEPALIMIO TIEPEX0/1a OT BHIOBBIX MIPU3HAKOB K
POJIOBOMY HOHSATHIO, OT MOHATHUS C MEHBIIUM 00BEMOM K TIOHATHIO ¢ OOJIBIINM 00BEMOM;

¢ CaMOCTOATCIIbHO WJIM B TapC OCYHICCTBJIATL CPABHCHUC, KJIaCCI/I(l)I/IKaLII/IIO, CaMOCTOATCIIbHO BBI6I/Ipa$I
OCHOBAHHMA U KPUTCPUH AJI YKAa3aHHBIX JIOTHYCCKUX onepaum”l;

¢ CTPOUTD JIOTHUYCCKOC PACCYKACHUEC, BKIIIOYAONIECC YCTAHOBJIICHHUE IPUYHUHHO-CIICACTBCHHBIX CBSI3€I71;
* 00BICHATH SABJICHUA, ITPOLECCHI, CBA3U U OTHOIICHUSA, BBISABIACMBIC B XO1€ UCCICIOBAHUSA;

* CTPYKTYPUPOBATH TCKCThI, BKIIIOYAasA YMCHHUEC BBIACIIATH I'NITABHOC U BTOPOCTCIICHHOC, INIABHYIO UJICHO
TEKCTA, BBICTpAaUBaTh NOCICAOBATCIBHOCTE OIIMCHIBACMbBIX CO6I)ITI/II71;

IIpenmeTHble pe3yJibTaThl
BbInycKHMK HAy4YUTCS:
* XapaKTepu30BaTh OCHOBHBIE METO/IbI IO3HAHMS: HA0JI0/IEHUE, U3MEPEHNE, SKCTIEPUMEHT;

* ONKCBIBaTh CBOMCTBA TBEP/BIX, )KUJIKUX, TA3000pa3HbBIX BEILIECTB, BHIJEIIAS X CYILIECTBEHHBIE
MIPU3HAKY;

¢ BBIABJIATE MMIPHU3HAKW, CBUACTCIIBCTBYIOIHUE O IPOTCKAHUN XUMHYECKOH PE€aKuuyn Ipy BBIIIOJTHCHUHN
XUMHNYECKOTI'O OIIbITA,

® COCTABJIATh YPaBHCHUA XUMHNYCCKUX peaKHI/Iﬁ;
* coOmroaTh TIpaBuiIa 6€30macHOM padOTHI IPH MPOBEACHUH OTIBITOB;
* TI0JIb30BAThCS JTA00OPATOPHBIM 000PYAOBAaHUEM U TIOCYIOM;

* BBIYUCIISATH KOJMYECTBO, 00BEM MIJIM MAcCy BELIECTBA 110 KOJIMYECTBY, 00BEMY, MacCe peareHTOB WIn
MIPOJIYKTOB PEaKIUU;

* XapaKTepu30BaTh (PU3NUECKUe U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO1a U BOJIOPOA;
* I0JIy4aTh, COOUPATh KUCIOPO U BOJAOPO/I;

* pacmo3HaBaTh OIBITHBIM IIyTEM ra3000pa3HOT0 BEIIECTBA: KUCIOPOA, BOAOPO/I;

* XapaKTepu30oBaTh (PU3NUEeCKUe U XUMUYECKUE CBOWCTBA BObI;

* Ha3bIBATh COCIMHEHUS N3YYEHHBIX KIIACCOB HEOPraHUYECKUX BEUIECTB;

* XapaKTepu30BaTh GU3NYECKUE ¥ XMMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB:
* OKCHJIOB, KUCJIOT, OCHOBAHHUM, COJICH;

¢ OIIPEACIIATh HPUHAMJICI)KHOCTD BEIICCTB K OIIPEACIICHHOMY KJIACCY COCHHHGHHﬁ;
¢ COCTaBJIATH (bOpMy.]'IBI HCOPTraHUYCCKUX COCIMHECHU HU3YUYCHHBIX KJIACCOB;

* IIPOBOJUTH OMBITHI, MOATBEPKAAIOIINE XUMUUECKHE CBOMCTBA M3YUYEHHBIX KJIIACCOB HEOPTraHUYECKUX
*BEIIIECTB;

* pPaclo3HaBaTh OIBITHBIM IIyTEM PAaCTBOPOB KHUCIIOT U LIEI0YEH 10 U3MEHEHHUIO OKPACKU MHIUKATOPA;
* XapaKTepU30BaTh B3aMMOCBS3b MEKy KJIIACCAMH HEOPTraHUYECKUX COCIUHEHUN;
* packpbiBaTh cMmbIci Ilepuoanueckoro 3akona I.11. Menneneesa;

* 00BACHATH (PU3MUECKHI CMBICII AaTOMHOTO (TTOPSAIKOBOT0) HOMEpAa XMMUYECKOTO 3JI€MEHTa, HOMEPOB
IPYyIIBI U niepuoja B nepuoaudeckon cucreme [1.11. Menneneesa;

* 0OBICHATH 3aKOHOMCPHOCTHU U3MCHCHU CTPOCHUS aTOMOB, CBOICTB DJIEMEHTOB B npeaciax MaJiblX
NEpUOJAOB U INIaBHBIX MMOATPYIIIL,



¢ XapaKTCPU30BATb XUMHUYCCKHUEC 3JICMCHTBI (OT BOaOpoOaa 10 KaJII:I_[I/ISI) Ha OCHOBC UX IIOJIOKCHHUA B
nepuoauieckoit cucreme .M. MenaeneeBa u 0COOCHHOCTEH CTPOCHHS HX aTOMOB;

® PaCKpbIBATb CMBICII MMOHATUH: «XUMHYECKas CBA3b», «QJICKTPOOTPULATCIIBHOCTD),
XapaKTCpU30oBaThb 3aBUCUMOCTb (I)I/ISI/I‘-IGCKI/IX CBOMCTB BCIICCTB OT THUIIA KpPICTaJIJII/I‘IGCKOfI PCLICTKU,
® OIIPCACIIATL BUA XUMHUYECKOM CBSI3HU B HCOPraHN4YCCKUX COCANHCHUAX

® PaCKpbIBaTb CMBICII MOHSATHH «HMOH», KKATHUOH», KAHUOHY, «3JICKTPOJIUTLI», «KHCIJICKTPOJIUTELI,
OIICKTPOJIUTHUYCCKAA JUCCOIalUs», KOKUCINUTCIIb», KCTCIICHb OKUCIICHUA» «BOCCTAHOBUTCIIBY,
«OKHCJICHHUEC), KBOCCTAHOBJICHHUC)),

® OIMPEACIATh CTCIICHb OKHUCJICHUA aTOMaA 3JICMCHTA B COCIMHCHUU

* COCTABJIAITh YPABHEHUS JJIEKTPOJUTHYECKON TUCCOLMALIMYI KUCIIOT, LIEJI0Y€EH, COJIeH;

¢ COCTABJIATDH MMOJIHBIC U COKpPAICHHBIC HOHHBIC YPAaBHCHU A PCAKIINN O6M€Ha;

® OMMPEACIATH BO3MOXHOCTb NPOTCKAaHUA peaKuMﬁ HMOHHOT'O O6MeHa;

* IPpOBOJUTH PCAKIIHNHU, ITOATBCPIKAAIONINC KauyeCTBECHHLIM COCTaB Pa3JIMYHBIX BCUICCTB,

® OMMPEACIATE OKUCIIUTECIIb U BOCCTAHOBUTCIIb,

® COCTABJIATHh YPaBHCHUA OKUCIIUTEIIBHO ~-BOCCTAHOBUTCIIBHBIX peaKHI/II\/’I;

¢ Ha3bIBAaTh q)aKTOpI)I, BJIMATONIME HA CKOPOCTH XUMHUYECKOU PEaKnIum;

° KJ'IaCCI/ICbI/II_[I/IpOBaTB XUMHUYCCKUEC PCAKINUH 110 PA3JIMYHBIM IIPU3HAKAM;

¢ XapaKTCPU30BaTh B3aUMOCBA3b MCKAY COCTaBOM, CTPOCHUEM U CBOMCTBaAMH HEMCTAJJIOB,

* POBOJIUTH OIBITHI IO NOJYYEHHIO, COOMPAHUIO U U3YUECHHIO XUMUYECKHUX CBOMCTB Ia3000pa3HbIX
BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

* pacmo3HaBaTh OTBITHBIM IIyTEM ra3000pa3HOTO BEIIECTBA: YIIICKUCIbIN T'a3 U aMMHUaK;
* XapaKTepU30BaTh B3aMMOCBSI3b MEKy COCTABOM, CTPOCHHEM U CBOMCTBAMH METAJLJIOB;

Ha3bIBaTh OPraHUYCCKHUE BCHICCTBA IIO UX (1)OpMy.TI€§ METaH, 5TaH, OTUJICH, M€TAHOJI, 3TaHOJI, TJIMLICPHH,
YKCYCHasA KUCJI0Ta, aMUHOYKCYCHasA KHUCJIOTa, CTCApUHOBAsA KUCJI0Ta, OJICMHOBAaA KHUCJI0Ta, I'TFOKO034a,

® OIMPEACIATh BO3BMOXHOCTE ITPOTCKAHUSA peaKuHﬁ HEKOTOPBIX HpeI[CTaBI/ITCJ'Ief/'I OpraHn4€CKuX BCHIECTB C
KHCJIIOPOAOM, BOJAOPOAOM, METAITIaMH, OCHOBAHUAMM, IaJIOTCHaAMU.

BblnyCKHuK noJayuum 603MOINHCHOCHIb HAYUUMBCAS

* gbIOBU2AMD U npoeepAms IKCNEPUMEHNAIbHO cUnome3vl 0 XUMU4eCKux ceolicmeax eeuecme Ha OCHoee
ux cocmaea u CmMpoerus, ux cnocobrocmu ecmynambs 6 XuMuiecKkue peadkyuu, o xapakmepe u npO()meax
PA3TUHYHBIX XUMUYECKUX peakuuﬁ;

¢ Xapakmepuzoeamos eeujecmea no cocmaesy, Cmpoeruro u CGOZZCI’I’ZSCIM, ycmaHaesjiueanib NPUYUHHO=
clleocmeentbie cesa3uU Me:)fcdy OaHHbIMU xapakmepucmuxkamu eeugecmed,

® cocmaejisinbd MOJNeKYJIApHble U NOJIHble UOHHblEe YPABHEHUA NO COKPAUWEHHBIM UOHHBIM YPAGHEHUAM,

® NPOCHO3UPOBAMb cnocobHocmb seuecmea nposeiAinib OKUCTIUmMENbHblE UTU 60CCMAHOBUNIEIbHbLE
ceolicmea c yuemom cmenenetll OKUCeHUs. IIEMEHM OB, GXOO}ZM/;MX 6 e2o cocmas,

® cocmaeiiamsb YpaeHeHUs peam;ud, coomeemcmeyrouux noc1e008ameibHOCmU npe@pameﬁuﬁ
HeopeaHu4YeCcKux eewecme pa3jluidHblx Kladccos,

* 8b106UCAMD U npoeepsnb IKCNEePpUMEHRNAJIbHO 2UNOme3sbl 0 pesyibmamax 6030elicmeust pasiuurnsblx
qbaKmopoe HA U3MEeHeHUe CKopocmu XUMUYECKOU peakyuu,

® oyerusanmv GlUAHUE XUMUYUECKO20 3ACPAZHEHUA OprDdelomeﬁ cpedbz HA Op2aHUu3m dejloseKka,



UCNONIb308aMb NPUOOPEMEHHbIe 3HAHUS 01 IKOL02ULECKU SPAMOMHO20 NOBEOCHUs 8 OKpYICatoujell
cpeoe;

* 00BLEKMUBHO oyeHuesamo qubopmauufo 0 seujecmeax u XuMudecKux npoyeccax,

® 0CO3HABAMb 3HAYEHUE meopemudecCKux SHAHULL O XUMUU OJisl npakmuqecmﬁ dessmenvHoCmMu yenoeeka,
* c030a6amb MOOeU U cXembl OIS peutenus y’{€6Hle U no3HaeamelbHolx 361@61'{,'

® 2pamoniHo o6pamambc;z C eewgecmeamu 6 NOBCeOHEeBHOl HCU3HU,

* HOHUMAMb He0OXO0OUMOCIb COONIOOEHUSI NPEONUCAHULL, NPEONaAcaeMblX 8 UHCIMPYKYUSIX NO
UCNONb308AHUIO IEKAPCNE, CPEOCME ObIMOBOU XUMUU U OP.

Copnepskanue y4eGHOro npeaMera, Kypca

IToBTOpEHHE OCHOBHBIX BONPOCOB Kypca 8 Ki1acca U BBe/leHHe B Kypce 9 Kjacca

XapaKTEepUCTHUKA AIEMEHTA MO €ro MOJIOKEHHUIO B TEPUOINYECKON CUCTEME XUMHUYECKUX AeMeHToB [[. 1.
MenneneeBa. CBoiicTBa OKCHUIOB, KUCJIOT, OCHOBAaHUN U COJIEH B CBETE TEOPUH AJIEKTPOJUTHUECKOMN
JMICCOLMAIIMU M TPOIIECCOB OKUCIICHUS-BOCCTAHOBJICHUS. [ eHeTHuueckue psijibl MeTaula U HeMeTallia.
XapakTepucTUKa XUMHYECKOrO 3J€MEHTa [0 KUCIOTHO — OCHOBHBIM CBOMCTBaM 00pazyeMblX HMH.
AmboTepHble OKCHIBI U TUAPOKCUIbL. [leproauueckuil 3aKoH U MepUOIUYecKasl CUCTEMa XUMHUYECKUX
anemenToB .. Menneneena.

Hemerasuel IV — VII rpynn u ux coeinHeHust

[TonoxeHne HEMETAIOB B MEPUOIUUYECKON cucTeMe XumMudeckux anemeHToB J[.U. Menneneea. O0mue
CBOMCTBa HeMmeTauioB. Bomopoag — XUMHUYECKHUH SJEMEHT W MPOCTOE BemecTBO. Dusnyeckue u
XUMUYECKHE CBOMCTBa Bojopona. llomyuenue Bomopoma B saboparopuu. [lonyuenue 6odopooa &
npomvluiiennocmu. Ilpumenenue 6odopooa. T'anoreHvl: (U3MYECKHE H XHMHYECKHE CBOMCTBA.
CoenuHeHus TajloreHOB: XJIOPOBOAOPO/I, XJIOPOBOAOPOAHAS KUCIOTA U €€ cosii. Kucmopoa — XuMu4ecKui
AJIEMEHT U mpocToe BemecTBo. O30n. Cocmas 8o30yxa. Dusndeckre 1 XMMUYECKHAE CBOMCTBA KUCIIOPOIa.
[Tonydyenue u npumeHeHue kuciaopoaa Cepa: ¢pusznyueckue U XuMudeckue cBoricTBa. CoeMHEHUS CEPHI:
CEPOBOJIOPOJ, Cyab(uabl, okcuabl cepbl. CepHas, cepHucmas u ceposoOOpOOHAs KUCIOMbL U UX COJIH.
A30T: dpuznveckue u xumuueckue cBoictBa. AMmuak. Cosin ammonusi. OKCHIbI a30Ta. A30THAs KUCIOTa
u ee coimu. Pocdop: puzmveckue u xumudeckue cBorictsa. Coenunenus docdopa: okeun docdopa (V),
oprodochopHas KHCIOTA U €€ COJIH. YTIIepoa: GU3NUECKHE

U XUMHUYECKHE CBOICTBA. Amwiomponus yenepooa: anmas, epagum, kapouw, gyriepensvi. CoeTuHEHUSI
yraepoaa: okcuasl yraepona (II) u (IV), yrompHas kucinota u ee conu. KpemHuil u e20 coeOuHeHus.
[Tonyuenue Hemetamios. [loyueHne BaXXHEUITNX XUMUUECKUX COCMHEHUI HEMETAILIOB.

Jla0.om.Nel KauecTBeHHasi peakiusd Ha TaJOTCHUJbI.
JIa6.on.Ne 2. KayecTBeHHast peakuys Ha CynbdaT — HOH, s%

Jlad.on.Ne 3. KauecTBeHHast peakius Ha NH4+

Jla6.om.Ne4. KauectBennas peaxiust Ha NO3
JIa6.on.N\eS KauecTBeHHast peakiys Ha KapOOHATHI.
Jla6.om.Ne6. ITonyueHne KpeMHEBOM K-ThI.

MeTaajibl 4 HX COeAMHEHUS



MeTaJulbl M UX COEMHEHHS

Tonooicenue memanios 6 nepuooudeckou cucmeme xumudeckux snemenmos [[.HU. Menoeneesa.
Memannwt 8 npupooe u oowue cnocoowt ux noayuenus. O 6 w u e pusuyeckue ceoticmea memannos. O0mue
XMMHUUYECKHE CBOWCTBA METAJUIOB: PEaKIMU C HEMETaLIaMU, KUCIOTaMH, COJNSIMU. DIeKmpoXumMuiecKuil
pa0 Hanpsidcenuti memannos. Koppo3uss MetaluioB U cnocoObl 60psObl ¢ Hel. CrumaBsel. [llenmodnbie
MeTaJUTbl U uX coenuHenus. [l{enouno3emMenbHbIie METaUIbI M UX COeTUHEHHUs. JKECTKOCTD BOIBI U CIIOCOOBI
e€ ycrpanenus. Aimromuanid. CTpoeHne aroma, GU3HUECKUE U XUMUYECKHE CBOMCTBA ITPOCTOTO BEIIECTBA.

AmboTepHOCTh OKCcHIa B TUApOoKcUaa amoMunus. XKene3zo. CTpoeHus aroma, pU3NIeCKHe U XUMUYECKUE

3 3+

. 2+ + 2+
CBOMCTBA IpOCTOro BemecTsa. I'enernueckue psaasl Fe™ u Fe™ . KauectBenHsle peakiuu Ha Fe™ u Fe

CoennHeHus Kee3a U UX CBOMCTBA: OKCHJIbL, TUAPOKCH b U couin xene3a (11 u III).
Jlad.on.Ne7. PaccMoTpeHue 00pa3iioB METalioB.
Jla6.om. Ne8. Bzaumoseticteue Zn ¢ pacteopamu HCI, HNO3,

Jla6.om. Ne9. «Fe ¢ CuSOgy».

JIa6.on. Nel0. B3anmoeiicTBre alFOMUHHSI C pAaCTBOPAMH KHCJIOT, COJICH H HIETOYEH.
Jla6.om. Nell. TTonydenue u usyuenue coricts Al(OH)3,
Jla6.om. Nel2. Bzaumoneiictue xenesa ¢ koui. H2SO4, HNOs3,

Jla6.om. Nel3. B3aumopeiictBue xene3a ¢ pactBopamu H2SO4 CuSOq4,

IlepBoHa4yasbHBIE CBeAeHUS 00 OPraHNYeCKUX BellecTBax

[IepBoHauanbHbIE CBEACHUS O CTPOCHUH OPTAaHUYECKHUX BEIECTB. YTJIEBOIOPO/IbI: METaH, 3TaH.
HenpenenbHble yrieBo1opoabl 3TUJICH, alleTHIeH. ICTOUHHMKY yTrieBOA0POIOB: MPUPOIAHBIN ra3, HeTh,
yroib. Hedrsnas npomeineHHocts TaTaperana. Kuciaopoacoaepikaiiue coemHeHus: CIUPTHI (METaHO,
ATaHOJ, TJIMIEPUH), KAPOOHOBBIE KUCIOTHI (YKCYCHAsl KUCIIOTa, aMUHOYKCYCHAsl KMCIIOTa, CTeapuHOBas U
OJIGMHOBAsl KUCJIOTHI). bHOJIOTHYECKH Ba)KHbIE BEIIECTBA: >KHUPBI, TIIOKO3a, Oenku. YenoBek B Mupe
BEIECTB, MAaTEpPHUAJIOB U XUMHUYECKHX peakuuid. [Ipobmembl 6€30MacHOr0 MCIMOJIb30BaHUS BEIIECTB U
XUMUYECKUX pEaKLIHMi B TOBCEAHEBHOM XU3HM. XUMHUSA M 3J0pOBbE. JleKapCTBEHHBbIE Iperaparsl;
poOJIeMbl, CBSI3aHHBIE WX MPUMEHEHUEM. XUMUS U MHUIIA, KaIOPUHHOCTD KUPOB, OCIKOB U YIJIEBOJIOB.
KoHcepBaHTBl MUIIEBBIX MPOAYKTOB (IIOBapeHHAas COJb, YKCYCHas KHCIOTa). TOKCHYHBIE, TOPIOYME,
B3PBIBOOIIACHBIE BEUIECTBA. Xumuueckoe 3azpsasHenue okpyxicaoujeli cpedbl U e20 Noc1e0Cmeusl.

O000menne 3HaHUH 10 XMMHUH 32 KYPC OCHOBHOMH IIKOJIBI.

Crpoenne [1CX3. 3akoOHOMEPHOCTH U3MEHEHHUS CBOMCTB JIEMEHTOB U MX COEJMHEHUI B IEPUOJIE U B TPYIIIIE.
3nauenue [ICXD. Tumnbl XUMUYECKHX CBSI3€H M KPUCTAJUIMYECKUX PEIIETOK. B3anMOCBsA3b CTPOEHUS U CBOMCTB
BeniecTB. Kiaccudukanus XAMHYECKUX peaKIfid Mo Pa3IMYHbIM IPU3HAKAM (YHUCIIO

Y COCTaB pearupyrommx 1 o0pa3yoomuxcs BEMecTB; TeII0BoH 3(peKT; HCOIb30BaHUE KAaTalTu3aTopa;
HampasiieHne). OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [IpocThie 1 clI0XKHbIe BelecTBa. MeTaibl
1 HeMeTaJlbl. ['eHeTHueckue pslpl MeTajula, HEMeTaula M nepexonHoro Mmeraiia. Okcuisl (OCHOBHBIE,
amM(pOoTepHbIE U KUCIOTHBIE), TUAPOKCH b (OCHOBaHMSI, aM(POTEPHbIE THIPOKCU/IbI U KUCIIOTHI) U COJIU: COCTAB,
KJaccuPUKaus U oO0lMe XMMHUYECKHE CBOMCTBAa B CBET€ TEOPUHU DJIEKTPOIMTUYECKOH IUCCOLMAlUU U
MPEACTABJICHU O TNpolLeccax OKHUCICHHUSI-BOCCTAHOBICHHs. XWMHUYECKHE CBOWCTBA HEOPraHWMYECKHUX
coequHeHnit. KauecTBeHHbIE peakiuy Ha HOHBI M1 HEKOTOPBIE Ta3000pa3HbIe BELIECTBA.



Pemrenue pacyeTHbIX 3a1a4:

1. Bebruncienus o XMMUYECKUM YPaBHEHUSIM KOJMYECTBA, 00BbEMa, MACChl BEIIECTBA 10 KOJIUYECTBY,
00BEMY, Macce peareHToOB WX MPOIYKTOB PEAKITUH.
2. Pacder MaccoBoO# J0JM pacCTBOPEHHOTO BELIECTBA B PaCTBOPE.

Tembl npakTHYecKUX padoT:

1. Peuienue sxcniepUuMEHTaIbHBIX 3a/1a4 HAa paclo3HaBaTh KATUOHOB U AHHOHOB.
2. TlomyueHune aMMHaKa U U3y4EHHE €T0 CBONCTB.
[TonydyeHue yriekuciaoro ra3a U U3y4eHHeE €ro CBOMCTB.
3. Pemrenne skcriepruMeHTATBHBIX 33134 10 TeMe «Hemetammer IV — VII rpynmn u uX coeTuHEHMIT».
4. PemieHue sKcriepUMEHTANBHBIX 3a7a4 10 TeMe «MeTalibl U UX COCIUHEHUS.

Y4eOHoO-TEMaTHYeCKOe IJIAHUPOBaHHe, 9 Kiacc (24 B HeleJI10)

No Tema KonuuecTBo yacos
/T
1 | IToBTOpEeHUE OCHOBHBIX BOIIPOCOB Kypca § Kilacca u BBEJIEHHE B Kypc 9 4
KJlacca
2 | Xumuyeckue peakiuy B pacTBOpax 8
3 | Hemerammer IV-VII rpynn u ux coequnenus. Bomopona. Kucnopon 30
4| Mertamibl ¥ UX COSIUHEHUS 16
5 | IlepBoHavalbHBIC CBEICHHUS 00 OPTaHUYCCKHUX BEIISCTBAX 6
6 | O6oOmeHne 3HAHUH IT0 XUMHUHU 33 KYPC OCHOBHOM IITKOJIBI 4
Hroro 68




TemaTn4yeckoe MVIAaHNPOBaHUE Kypca XUMHS 9 KJ1acC ¢ HCNO0JIb30BAHHEM 000py10BAHHS

«Touka pocTa»

Koua-
Hcnonb3oBanue
Tema Conep:xanue BO
000py10BaHUS
4acoB
1 | Xumuyeckue peakiuu B JleMOHCTpaIHOHHBIH ombIT Ne | 1 JlaTumk TeMIepaTypsl
pactBopax. «TemnoBoit 3¢ ekt pacTBOPeHUSA TJIATUHOBBIN
Teopust 21eKTpONUTHYECKOM BEIIIECTB B BOJIC)
JMCCOIMAIIAN
2 Teopus 2IEKTPOIUTHYECKON [MpakTuyeckas pabora Ne 1 1 JaTuuk anexkrpo-
JHCCOIHAIAHN «DNEKTPOIHUTHI U HEITCKTPOIUTBHI) OPOBOJTHOCTH
3 Teopust 2JIEKTPOIIUTHYECKOI JlabopaTopHslit onbIT Ne 1 «Bnusiaue 1 JaTuuk anekrpo-
JMCCOLUAINH pacCTBOPUTEINSI HA JAUCCOIHAITUION OPOBOJTHOCTH
4 Teopust 2JIEKTPOIIUTHYECKOI JTaboparopusiii onbiT No 2 « CritbHBIE 1 JaTuuk anekrpo-
JMCCOLMAINU 1 CJIa0bIe DJIEKTPOIUTHD) POBOJTHOCTH
5 Teopust 2JIEKTPOTUTHYECKON JlaboparopHbIit onbiT No 3 1 Jatunxk
JHCCOIHAIIH «3aBUCHMOCTb JJEKTPO- IPOBOJHOCTH 3NMEKTPOIPOBOTHOCTH
PacTBOPOB CHIIBHBIX 3JEKTPOJIUTOB OT
KOHIICHTPAIIHU HOHOBY
6 Teopust 3JIEKTPOTUTHYECKOU [IpakTuaeckas pabora Ne 2 1 Jatuuk
IACCOIUAIINN «Ormpenenenre KOHIIGHTPAIINHA COITH 3NEKTPOIPOBOTHOCTH
110 AJIEKTPOITPOBOAHOCTH PACTBOPA»
7 Teopust 3JIEKTPOTUTHYECKOM JlabopaTopHsiii ombIT No 4 1 Jatuuk
JHMCCOIHAIIH «BzaumopeiictBue ruapokcuia dapus AIIEKTPONIPOBOTHOCTH,
C CEpHOM KHUCIIOTON» Jo3aTop o0béma
KHUIKOCTH, OI0peTKa
8 Teopus 3JEKTPOTUTUYECKOM JlaGopaTopuslii ombiT Ne 5 1 Jatuuk
JACCOIUAINA «O06pa3oBaHne conell aMMOHHUS» AIIEKTPOTPOBOTHOCTH
9 XUMHUYECKHIE PEaKIUu. JlabopaTopusrii oneIT Ne 6 «M3ydenue 1 JlaTuuk TemmnepaTyphl
OKHUCITUTENbHO-BOCTAHOBUTENBH | peaki[iy B3auMOJICHCTBUS cynbduTa TJIATHHOBBIN
pie peaknun (OBP) HATPHS C IIEPOKCHIOM BOJTOPOIAY
10 | Xumwuueckue peakiuu. OBP JlaGopaTopuslii ombIT Ne 7 1 Haruuk pH
«3menenue pH B xo1e
OKHCITUTENFHO-BOCCTAHOBUTENBHBIX
peaKIui»
11 | Xumwuueckue peakiuu. OBP JlaGopaTopublii ombiT Ne 8 1 JlaT4nK HaIPSOHKEHUS
«CpaBHHATENbHAS XapaKTEPUCTHKA
BOCCTaHOBUTEIBHON CIIOCOOHOCTH
METAJIIOBY
12 XUMHYECKHE PEAKIINH. JIeMOHCTpaI[MOHHbIE OMBITH Ne 2 1 [TpuGop st
CKOpOCTh XUMUYIECKOM «M3ydeHre BIUSHUS pa3IHIHBIX WJLTIOCTPAIIAN
peaxmn (hakTOPOB Ha CKOPOCTH PEAKITHI 3aBUCHMOCTH CKOPOCTH
XUMHUYECKON peaKkLuu
OT YCJIOBUH
13 Hewmerannsl. 'amorenst HemoHncTpauroHHbINA onbIT Ne 3 1 Anmnapart ans
«M3ydyeHne pu3HUECKUX U pOBEICHHS
XHMUYECKHAX CBOMCTB XIIOpa» XMMHYECKUX MTPOIIECCOB
(AIIXP)
14 I"anorenst [IpakTuueckas padora Ne 3 1 JlaTyuk XJIOpUA- HOHOB
«Ormpenenenue cofep KaHusl XJIOPU/I-
WOHOB B INTHEBOM BOJIE»
15 CepoBoaopo, cyabhus! JleMOHCTpalluOHHBIN OIBIT: 1 Anmnapart ans
«[lomyuenue cepoBomopona u HpOBeACHHS

U3Y4YEHUE €r0 CBOUCTBY.
JlaGoparopusblii onbIT: «CHHTE3
cepoBonopoaa. KauecTBeHHble

pPEAKIUHU Ha CEPOBOAOPOA U
CynbhuIb

XMUMUYECKUX PEaKIri

(AITXP), mpubop mist

MOJTy4EHHsI Ta30B WK
anmnapat Kunna




16| Hewmeramibl. OKCHBI CEPBL JeMoHCTpalmOHHBIN OnBIT No Amnmnapar ans
CepHucras KucioTa 4«M3ydeHune cBONCTB CEpHUCTOrO ras3a IPOBECHUS
U CEPHUCTOMN KUCIOTHD» XUMHUYECKUX PEaKINi
(AITXP)
17 Hemerannsl. AMMuak JTabopatopusiii onbiT No 9 «OcHOBHBIE Jatunk
CBOMCTBa aMMHAKa 3IEKTPONPOBOHOCTH
18 Oxcup azora (IV) JleMOHCTpallMOHHBIE OIIBITHI: TepMope3ucTOpHBIH
«Ilonyuenue okcuma azora (IV) u JaTYUK TEMIEPATYpHI,
U3YUYCHHE €T'0 CBOMCTBY; «OKUCICHUE natuuk pH, naTunk
okcuna azora (II) no okcuaa azora 3JEKTPOIPOBOIHOCTH,
(IV)»; «B3aumopeiicTBue okcuaa annapar s
azota (IV) ¢ Bomo0ii 1 KHCTIOPOIOM, MPOBEACHHUS
IIOJIy4E€HUE a30THOW KUCIIOTHI XUMUYECKUX peaKLUn
(AITIXP), maruuTHas
MeIIagKa
19 AsorHas kucioTa u €€ conu [Ipaktuueckas pabota Ne 4 JlaTyuk HUTpAT- NOHOB
«Orpenenenre HUTPAT-UOHOB B
MUTATEITHHOM PaCTBOPE»
20| Munepanbabie y1o0peHus JlaGopaTopuslii orbiT Ne 10 JlaT4uK 3J1eKTpO-
«OnpeneneHre aMMUAYHON CENUTPHI U MPOBOJHOCTH
MOYEBHHBD)
21 Mertannsl. Kanabuui. JIa6opartopHsrit onbiT No 11 HaTunk
CoennHeHns KaIbIAS «B3aumoelicTBrE U3BECTKOBOU BOJBI 3JIEKTPONPOBOAHOCTH,
C YTIEKHCIBIM Ta30M» MarHuTHas MeIaka,
npubop IS TONy4YeHHS
ra30B WJIM armnapar
Kumnmna
22 Meraist. XKene3o JlaGopaTopuslii ombiT Ne 12 JlaT4uK JaBIICHUS

«OKHcIeHne xene3a BO BIAKHOM
BO3IYXE»




Kanennapno - TemaTtuyeckoe IiiaHupoBaHue 1o XumMuu 9 kaacc (2 4 B HezreJ110, Bcero 68 u.)

Ne U3y4aeMblil pa3jes, TeMa ypoKa OCHOBHBIE BH/bI y4eOHOM Hara
JAeSITeJIbHOCTH 00y4aloINXCs
Ilnan | ®@akr
IoBTOpeHue kypca xumum 8 kiaacca (4 4)
IIpaBuna TEXHUKH
0e3omacHoCTH B
KaOHUHETE XUMHH.
[ToBTOpEeHUME TeMbI| XapaKTepU3UPYIOT XUMUYECKUE FIIEMEHTHI (OT
«[lepnoauuecknii  3axom| BOAOPOJA JIO KaJIbIIMs) HA OCHOBE MX TMOJIOKEHUS B
1- Tepuo tmaeckas I[ICXD u ocobenHOCTEHN CTPOEHUS UX aTOMOB.
2 |" P OrnpeaensoT NPUHAAIEKHOCTh BEIIECTB K
TabnuIa XUMUYECKUX .
OTpeIeIEHHOMY KJIaCCy HEOPTaHUYECKUX
DIIEMEHTOB AN coemmmenmit.
MenneneeBa.  CtpoeHue
aroma. Xumuueckas
CBSI3bY.
IToBTOpCHME TEMB|
«"enernueckas CBSI3b
3/3 | MeKIY OCHOBHBIMH| XapaKTEPHU3YIOT XUMHUYECKHE CBOMCTBA OCHOBHBIX
KJIaccaMu KJIaCCOB HEOPTaHMYECKUX BEIIECTB.
HEOPraHMYECKUX
BEILIECTBY.
Bxonnas KOHTPOJIbHAS
4/4
pabora.
Pazoen 1. Xumnueckue peaxkuu (154)
I'nasa 1. Knaccugpukayua xumuueckux peaxyuii (6u)
1-2/ | OkucnurenbHO- 3HAIOT ONpPENEICHUsI  OKHUCIHUTEIbHO-
4-5 | BoccTaHOBUTEJIHHBIE peaKLMy. | BOCCTAaHOBUTEIbHOU peakuuu,
Peakuun COCIMHEHUS, | OKUCIIUTEIISL, BOCCTAHOBUTENSA. Y MEIOT
pa3ioKeHus, 3aMelleHrs 1 oOMeHa |ypaBHUBATH OKHCIIUTEIBHO-
C TOYKH 3pEHH OKHUCIICHUSI U |BOCCTAaHOBUTEJIbHbBIE peakuuu,
BOCCTAHOBJICHUS. Pa3bACHIIOT  MPOLECCH OKUCICHUS u
BOCCTAHOBJICHUSI, MPUBOJAT  IPUMEPHI
OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peaKkIiuu,
3/6 | TemoBo#t  3ddekr xXUMHUUECKUX| YMEIOT pemiarh 3a1a4u.
peaKuuu. JK30- u
SHIOTEPMHUYECKHUE PEAKIUU.
Pacuemmnvle 3a0auu: Brruucinenus
o TEPMOXUMHUYECKUM
YpaBHEHUSIM
4/7 | CkopocTh  XUMHUYECKUX peakuuil.|OnpenessifoT yCJIOBUS, BIMSIONIME Ha
[lepBoHauanbHbBlE  MPECTABIEHUS | CKOPOCTh XUMUYECKOU peaKkiuu.
0 KaTajiuse Boeruncnsitor TerioBoit addekT peakuuu
10 €€ TEPMOXHUMHUYECKOMY YPABHEHUIO.
5/8 | Ilpakmuueckasn paboma Nel. UccnenyroTr ycnoBusi, BIMSIONIME HA
WN3yuenne  BausiHUA YCIIOBHH | CKOPOCTh XUMUYECKOU peaKiu.




MIPOBCACHUA XUMHUYECKOU pcakuuun
Ha €€ CKOpPOCTh

BBIUUCIIAIOT TEIIOBOM 3PQeKT peakuuu
10 €€ TEPMOXUMHUYECKOMY YPaBHEHHUIO.

6/9 | OOpatuMbiec U HEOOpPATUMBIC OOBSCHSIOT MMOHATHE O XUMUYECKOM
peakuuu. [IoHsITHE 0 XUMUYECKOM | pAaBHOBECHUHU.
paBHOBECHH

1/10 | Cymuocts npoiieccal Y3HaT O MPOIECcCe AIEKTPOJUTUUYECKON
AIEKTPOJUTUUECKON JUCCOLMAIIIHU | AUCCOITUAIIH.

2/11 | Iucconmansi KUCJIOT, OCHOBAHMIA| Y3HAIOT ONpeIelieHHs TIOHITHI «CTEIICHb
n conei. Cnabple M CHIBHBIE | AJIEKTPOJUTUUYECKOU JUCCOLIMALIAN,
AJIEKTPOJIUTHI. CreneHn| «CUIbHBIC AJEKTPOIIUTHI, «cnadbie
JUCCOIUAIINN MEKTPONUTHIY. [loHuMaroT, B 4eM COCTOUT

pa3HHUIlAa MEXIYy CHJIBHBIMU U CIIA0BIMHU
JJIEKTPOJIUTAMU.

3/12 | Peakuuu WOHHOTO OOMEHa W VY3HawT omnpeaereHue peakiuii HOHHOTO

YCJIOBUS UX MPOTEKAHUS obmeHa, YCIOBUSI ~ UX  TMPOTEKAHUS.
YMmerr COCTaBJIATh  ITOJIHBIC 51
COKpaIeHHBIE HWOHHBIC ypaBHEHUS
HEOOPAaTUMBIX PEAKIINI 1 Pa3bSICHSIIOT UX
CYIIIHOCTh, TIPUBOJAT TMPUMEPHI PEAKITUN
MOHHOTO OOMEHA, UAYIIUX JI0 KOHIIA.

4/ 13 | XuMHuuecKre CBOWCTBA OCHOBHBIX | Y3HAIOT ONpeeieHue XUMHUCSCKON CBSI3H,
KJIaCCOB HEOPraHUYECKUX| TPUIHUHBI 0o0pa3oBaHusi, OMpeIEICHUE
COoeqUHEHNN B CBeTe| KOBaJIEHTHOM W HWOHHOM CBS3HM, BHUIBI
MpeJICTaBICHUN 00| KpUCTAJUTMUECKUX  PEIIETOK. YmMmerot
AIIEKTPOJIUTUYECKON JTUCCOLMAIMK | ONPEIENATh THUIBI XUMHUYECKOW CBS3U B
u OKUCIUTENHHO-| [IpOCTHIX U CIIOKHBIX BEIIECTBaX,
BOCCTaHOBUTEJIbHBIX PEAKIUAX 3alKChIBaTh CXEMbl HX 0oOpa3oBaHuS,

OTIPEEISIOT THUII KPUCTAIITMYECKON
pEelIeTK W MPOTHO3UPYIOT IO HEMY
dbuznyeckue cBOMCTBA BEIECTB.

5/14 | T'uapoaus coeid. VY3HaIOT ONpeaeneHne THIPOIU3a COJICH.

YMEIOT COCTaBJIsATh ypaBHEHHS  PEaKIIHid
TUAPOJIN3A COJIEH U ONPENIENISIOT XapaKTep
CpeJibl paCTBOPOB COJIEH M0 MX COCTaBY.

6/15 | Ilpakmuueckas paboma Ne2. YMEIT NPUMEHATh TEOPETUUECKUE 3HAHUS
Pemenue HKCHEPUMEHTABHBIX | HA TIPAKTUKE, OOBICHSAIOT HAOIIOICHUS U
3a/1a4 1o Teme pe3yabTaThl IPOBOJUMBIX OIBITOB.

«CBOMCTBa KHCIIOT, OCHOBAHUH U
COJIEH KaK dJIEKTPOIUTOBY.

7/16 | O600wEenne 1o riiaBaM| Y3HamT OIIpecIICHUE CKOPOCTH
«Knaccudukanus XUMHYECKUX| XUMHUYECKONH pPEeaKkIUu U €€ 3aBUCHMOCTb
peaxiuiin» u «XUMHUYECKHUE| OT YCIOBHM MPOTEKAHUS PEAKIUH,
peaxiuu B BOJHBIX PACTBOPAX». omnpenenaeHus MOHATUNA  «XMMHUYECKOE

paBHOBECHEY, «rpsiMasi  peakuus» |
«oOpaTHas peakius, YCIOBHS CMEIICHHS
XUMHUYECKOTO PAaBHOBECHSI.

8/17 | Konmponvnas pavomanel YMeT NpUMEHTh 3HaHUS, YMEHUS U

ITo Temam «Knaccudukanus
XUMHYECKUX PEaKIIHi»
n «XUMHYECKHE peaklud B

BOJHBIX paCTBOPAX»

HAaBBIKH, MTOJIYYCHHBIC ITPHU U3YUCHUUN
TCMBEI.

Paszoen 2. Hemetananl 1V — VI (43 u)

T'naea 3. I'anozenwt (5u)




1/18

[Tonoxenue TaJIOr€HOB B
MIePHOTUICCKON TabIuIe u
cTpoeHnue ux atomoB. CBOICTBa,
MOJTy4eHUE u MPUMEHEHUE
rajioreHoB.

YMmerr IIPUMEHSATH
MEPUOINYECKON  CUCTEMBI
aToMa IpU XapaKTEPUCTUKE XUMHUYECKUX
9JIEMEHTOB. 3HAIOT CBOMCTBA TaJIOr€HOB,
COCTaBJIIIOT  YpaBHEHMUS
peakuuii, XapakTepU3yOIINX XUMUUECKUE
CBOICTBA a30Ta, U Pa3bACHAIOT UX C TOUYKHU
3peHHsI IPEICTaBICHUI 00 OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX MTPOLIECCAX.

3HAHUS
U CTPOCHUS

XUMHYCCKHX

2/19| Xmop. CsoiicTBa H IpHMEHEHHE Y3HAIOT (PHU3HYECKHME W XHMHYECKHE

XJIOpa. CBOICTBAa XJIOpAa. YMEKT COCTaBJAThH
YpaBHEHUS PEAKIIHM.
3/20 | X;mopoBOIOpOA:  TOJMyYeHHE | | YMEIOT  NPHUMEHSTH MIOJTYYCHHBIH
CBONCTBA. Marepuai. Y3HarT MTOJy4eHUE U CBOMCTBA

XJIOPOBOJOPOJIa. YMEIOT OOBICHATH 51
COCTaBIIATh  YPaBHCHHUS XUMHYECKUX
peaKIui, XapaKTepU3YIONINX XHMHUICCKHE
CBOICTBA a30Ta, U PA3bACHIIOT UX C TOYKH
3peHUs MPEJICTABICHHUI 00 OKUCITUTEIIHHO-
BOCCTAaHOBUTEJIHHBIX MTPOIIECCaX.

4/21 | Consnas KucaoTa U €€ COJIH. V3HaAIOT CBOMCTBA COJISHOM KUCIOTHI, U €€
COJIEH.

5/22 | Ilpakmuueckasn paboma Ne3. YMeET HCHoJIb30BaTh CBOM 3HAHUA MpHU
[lonyueHnue coyITHOM KHUCIOTHI  H| paboTe ¢ CONSAHOM KUCIOTOM.

W3y4YeHUE €€ CBONCTB.

1/23 | [TonoxeHre KMUCIOpOaa U CEPHI B V3HaoT (usndeckne W = XUMHYCCKHUE
MEPUOINYECKOMN CHUCTEME| CBOMCTBA  CEphl, €€ aJUIOTPOITHbBIE
XMUMHUYECKUX JIEMEHTOB, CTPOEHUE | MOAU(UKAIIHNH. Ymeror COCTaBIIAATH
ux aTOMOB. ANnoTponus| ypaBHEHUsI peakiuii, MOATBEPKIAIOLIUX
KHCIIOPO/Ia U CEpHI. OKUCJIMTETIbHBIE U  BOCCTAaHOBUTEIIbHBIE

CBOMCTBa cepbl, CPaBHHBAIOT CBOIICTBa
MPOCTBHIX BEIIECTB CEephl U KUCIOPOJa,
pa3bSCHSIOT 3T CBOWCTBA B CBETE
IpeJICTaBICHUM 00 OKHUCIIUTEIHHOA
BOCCTaHOBUTEJBbHBIX MTPOLIECCaX.

2/24 | CroiictBa u IIpUMEHEHUE| Y3HAIOT CBOMCTBA M IIPUMEHECHHUE CEPhI U
KHCIIOPOJIa U CEPHI. KUCJIOPOJa

3/25 | CepoBomopos. Cynbhuisl. Y3Ha0T crocol NoIy4eHus CepoBOIOPOIa

B 1a00PaTOPUU U €ro CBOMCTBA. YMEIOT
3aMMChIBaTh ypaBHEHHUS peaxiui,
XapaKTePU3YIOIINX CBOMCTBY|
CEpOBOAOPOJa, B MOHHOM BHJIE.

4/26 | Okcun cepbI(IV).Cepnucras VY3HatoT CBOICTBa CEpPHHUCTOrO Trasa,

KHUCIIOTa U €€ COJIH. CEPHUCTOM KUCIOTHl. YMEIOT COCTaBISATh
ypaBHEHHS peakUui, XapaKTepU3YIOLINX
CBOMCTBa ATHX BEIECTB, OOBSICHSIIOT
MPUYMHY BBITIAICHUS KHUCIOTHBIX JTOKICH.
5/27 | Okcun cepoi(VI). CepHast kuciota | Y3HaOT CBO#CTBa pa30aBICHHOW CEPHOM

" €€ COJIN.

KHCJIOTBL. Y MEIOT 3alIUChIBATh YPABHEHUS
peakuuii,  XapaKTepU3YIOIIMUX
Paz0aBneHHO cepHOM KUCIOTHI, U
Pa3bACHAIOT UX B CBETE MpeACTaBICHUH 00
JJIEKTPOJIMTUYECKON  TUCCOLMALUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
npoueccax.

CBOIICTBa

u




6/28

OKUCIUTEILHBIE CBOIICTBa
KOHUEHTPUPOBAHHOM CepHOU
KHACJIOTEL

VY3HalOT CBOWCTBA  KOHLIEHTPUPOBAHHOU
CepHOM KHUCIIOTHI U croco® paz0aBieHUs
KOHUEHTPUPOBAHHOW  CEPHOM  KHUCJOTHI.
YMET  OTIMYaTh KOHLEHTPUPOBAHHYIO
CepHYIO KHUCIOTY OT pa30aBlICHHOM,
yCTaHaBJIMBATh 3aBUCUMOCTb  MEX]Y]
CBOWMCTBAMM CEPHOM KHUCIIOTBI U €€
IPUMEHEHHUEM.

7129 | IIpakmuueckasn pavomaie 4. YMEIT NpUMEHATh TEOPETUYECKUE 3HAHUS
Pemrenne IKCIIEPUMEHTAJIBHBIX | HA TIPAKTHKE, OOBSICHSIOT HAOIIOICHUS U
3amauy no Teme «Kucmopom u | pe3ynbTarhl MPOBOJAUMBIX OIBITOB.
cepay.

8/30 | Beruucnenust 1o XUMUYECKUM| YMEIOT peliath 3a/layd, NPUMEHATH
YpaBHEHUSAM KOJIMYECTBA, 00beMa, | MOJy4EeHHBIE 3HAHMUSL.

MaccChl BEIIECTBA MO KOJUYECTBY,
o0beMy, Macce peareHTOB WU
MPOJAYKTOB PEAKIIHH.

1/31 | [Tonoxenne aszora u ¢ochopa B | Y3HAIOT mosokeHne azota 1 Gochopa B
MEPUOINYECKOMN Ta0nuIle| MepUoANUECKOd  TabIuIle  XUMHUYECKHUX
XUMUYECKUX IJIEMEHTOB, CTPOCHHUE | AJIEMEHTOB, CTPOEHUE WX aTOMOB.

WX aTOMOB. A30T: CBOWCTBa W
MIPUMEHEHHE.

2/32 | AMMuak. duznyeckue 1| Y3HaIOT Ka4eCTBEHHYIO PEaKIHI0 Ha HOH
XUMHUYECKUEe cBoMcTBa. [loslyueHue | aMMOHUS. YMEIOT COCTABISATh YPABHEHUS
Y IPUMEHEHHE. XUMUYECKUX PEAKIIUN, XapaKTEPHU3YIOUIUX

XUMHYECKHE CBOMCTBA COJIEH aMMOHHUS, U
Pa3bACHATH UX B CBETE MPECTABIEHUN 00
ANEKTPOJIUTUYECKON TUCCOLMAINN.

3/33 | Ilpakmuueckasn paboma Ne5. YMeT nonayyaTh ~— aMMHaK  peakIHueu
[Tonyuenue amMmmuaka ¥ U3ydeHUE | MOHHOTO OOMEHa M IOKa3bIBaTh OIMBITHBIM
€ro CBOMCTB. MyTeM, YTO COOpaHHBIA Ta3 — aMMHAK,

AQHAIM3UPYIOT ~ pPE3YyNbTaThl OMNBITOB |
ZenarT 0000IIaroIe BHIBO b

4/34 | Conu aMmMOHMSI. VY3Hal0T Ka4eCTBECHHYIO PEaKIUI0 Ha HOH
aMMOHHS. YMEIOT COCTaBIISATh ypaBHEHUS
XMUMHYECKUX PEaKlUi, XapaKTepHU3YIOIIHNX
XMUMHYECKHUE CBOMCTBA COJIe aMMOHUS, U
Pa3bACHSIOT UX B CBETE MPECTABICHUN 00
AIEKTPOJIUTUYECKOM TUCCOLUAIINU.

5/35| A30THast KUCIIOTA. Crpoenue| Y3HatoT OKHUCIIUTETIbHbIC CBOMCTBA|
MOJIEKYJIBI. CBoiicTBal a30THOI KHCIOTBI. YMEIOT COCTaBIISAThH
pa30aBiIeHHON a30THOM KUCIOTHL. | ypaBHEHUS PEaKIMi MeX Ty pa30aBIeHHOM

Y KOHIIEHTPUPOBAHHOUW a30THOM KUCIOTOMU
U MeTajulaMU, OOBSCHSIOT UX B CBETE
MpEACTABICHUI 00 OKHCIIUTEIBHO
BOCCTAHOBUTEJBHBIX TPOLIECCOB.

6/36 | CBoiicTBa KOHLEHTPUPOBAHHOW| Y3HAIOT CBOWCTBA  KOHLIEHTPUPOBAHHOM
A30THOM KHUCIIOTBHI. A30THOM KHUCIIOTBHI.

7/37 | Conu a30THOM KUCITOTHL. A30THBIE | Y3HAIOT ~ KAa4yeCTBEHHYIO PEakKIMi0  Hal
ynoopeHus. HUTpaT-UOH. YMEIT OTIWYaTh COJH

a30THOMU KHCIIOTBI 0T XJIOPUIOB,
cynbdaroB, cynbPUIOB U CYIb(UTOB.
YMEIT COCTaBISATh YpPaBHEHHS  pEeaKLUM
pa3oKeHUs] HUTPATOB.

8/38 | ®ochop. Amrorponust ocdopa. | Y3HaroT QIOTPONHBIE  MoJu(UKaIK

CgoiictBa (ocdopa.

docdopa, cBoiictBa 0eOro U KPacHOTO




docdopa. YMEIOT COCTAaBIATh ypaBHEHHS

XUMUYECKHUX PEaKINi, XapaKTepU3YIOMUX
cBoiicTBa docdopa.

9/39| Oxcun dpochopa(V). dochopuas | Y3HaroT CBOIiCTBa dbocdopHOrO
kuciora u e€ comu. @ocdopHeie | aHruapuaa U (GocGOpHON KUCIOTHI.
yaoOpeHusi. YMEIOT COCTaBIATh YpaBHEHHS PEaKIIHid,

XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA
okcuga ¢ocdopa (V) u dochopHoit
KUCIIOTBHl, M PAa3bACHATH HMX B CBETE
NpPEACTaBICHUNH 00  AIIEKTPOIUTUYECKOH
JMCCOLMAIIAN " OKHUCITUTEIHHO-
BOCCTAHOBUTEIIBHBIX nporeccax,
NPOBOJUTh KAaYECTBEHHYIO PEaKIUI0  HA
docdar-uoH. [Tonumarot 3HAYCHHE
MUHEPAJIBHBIX YIOOpPEHU Il paCTEHUH.
I'naea 6. Yenepoo u kpemnuit (8u)

1/40 | [TonoxeHue yriieposia ¥ KpEMHUS B | Y3HAIOT CTPOCHHE aTOMOB  JJIEMEHTOB)
MIEPUOANYECKON cucreme| IVA-rpynnbl, ymMeOT HX CpaBHUBATh.
XUMHUYECKHUX 3JIEMEHTOB, Wmerot nipencraBieHre 00 auIOTPOITHBIX
CTpOCHHE ux aTOMOB.| Mo (UKAIIUAX yrIIepoaa.

AmnoTponHsle MOAUPUKAITIT
yriaeposa.

2/41 | XumuuecKknue CBOWCTBA  yriiepoja.| Y3HalOT CBO¥CTBA  MPOCTOTO BEIIECTBA
AncopOrwst. YIS, UMEIOT npe/cTaBICHNE 0

agcopouuu. VYMerr COCTaBJIATH
yYpaBHCHHS XUMHYECKAX peaKInid,
XapaKTePU3YIOINX XUMUYECKHE CBOMCTBA
yrieposa.

3/42 | Yrapusbrit ras, CBOMCTBA,| Y3HAIOT CTPOCHHE M CBOHCTBA OKCHIA
(bHU3HOIOTHYECKOe neiicteue Halyrmepoaa (I1),  ero dusnomornyeckoe
OpraHu3sM. JICCTBUE HA OPraHU3M YeJIOBeKa. YMEIOT

COCTaBJISITH  ypaBHEHUS XUMUYECKHX
peaKiui, XapaKTepHU3yIOIUX CBOMCTBY
okcuma yriaepoaa (I1).

4/43 | Yraexucibrii ras. VYronpHast| Y3HatOT cBolcTBa okcua yriepoaa (IV) u
KHCJIOTA U €€ COJIN. YrOJILHOM KUCJIOTHl. YMEIOT COCTaBJIATh

YpaBHCHHE pEaKIMH, XapaKTepHU3yHomIeH
npeBpaliecHue KapOOHATOB B
TUJIPOKAPOOHATHI, MIPOBOJTUTH
Ka4eCTBECHHbBIC peakuuu Ha OKCH/I
yraepoaa (IV) u kap6bonaT-moH.

5/44 | IIpakmuueckasn paboma Ne6. YMET mnojydaTb ¥ COOUpaTh OKCH/I
ITomyyenne okcuma yrinepoaa(IV) |yrmepoma (IV) B mabopartopuu
U U3y4YEHHE  €ro CBOWCTB.| 10Ka3pIBaTh HANUYKME JAHHOTO Tasa.
Pacnio3naBanue kapOOHATOB YMerT pacmo3HaBaTb  COJNM  YTOJNBHOM

KHCJIOTHI.
6/45 | KpemHnit 1  ero  coelMHEHHs.| Y3HAIOT CBOMCTBAa KpPEMHHS, OKCH[IA

Crexio. [lemeHT.

kpemHus (IV), KpeMHHMEBOH KHCIIOTHI,
OPUYMHY pa3nuyust pU3MUECKUX CBOMCTB
BBICIIUX OKCHJIOB YIJIEpOoJa U KPEMHHS.
YMerr COCTaBJIATh ypaBHEHUS
XUMUYECKUX PEAKIUN, XapaKTEPHU3YHOLHUX
CBO¥cTBa KpeMHus, okcua kpemuus (IV),
KPEMHHEBOU KHUCJIOTBL. Nmetror
IIPE/ICTABIICHUE 0 CUJIMKAaTHOH|
IIPOMBIIUICHHOCTH.




7146

[ToBTOpenue u o0600UIICHNE
TeMe «HemeTamnaby.

I10|

Y3Har0T cBOMCTBA HEMETAILIOB 4-6 rpyn,
TTIaBHBIX HOJArpyI, MOJIrOTOBKA
KOHTPOJILHOHM paboTe

8/47 | Konmponvnas pabomane?2 YMET NpUMEHATh 3HAHUS, YMEHUS U

o reme «Hemeramibn HABBIKM, I[IOJIyYCHHBIC TIPU U3yYCHUU
TEMBI.
I'naea 7. Memannwt u ux coeounenusn (13u)

1/48 | Tlonoxenune METaJJIOB B| YMEIOT ~ XapakTepu30oBaTh CTPOCHHE
MIePHOTUTICCKOI CUCTEME| aTOMOB METAJUIOB, IPUMEHSIOT 3HAHUS O
Xumuueckux snementor .. METAUIMYECKON CBSI3M I Pa3bsICHEHUS
Menneneena. Merammueckasi| U3nYeCKuX CBONCTB METAJIIOB.
cBA3b. DU3nuecKue CBOICTBa
MeTautoB. CIuIaBbl METAJUIOB.

2/49 | HaxosIeHHEe METaJIOB B IPUPOJIC | Y3HAIOT KaKUMHU CIIOCOOaMH  IMOJIy4aroT
1 o0IIMe CIocO0bl UX MOMYYCHHUS | METAJIBI U Kak HaxoaT ux. COoCTaBUTH

IPOCKT.

3/50 | Xumuueckue CBOWMCTBA METAIOB. | YMeEIOT TI0JTB30BATHCS
DNEKTPOXUMHUICCKHIMA PA| IMEKTPOXUMUYECKUM PSIJIOM HAPSHKCHHN
HaIPSDKCHUS METAJIJIOB. METAJJIOB,  COCTaBISIOT ypaBHEHUs

XUMHWYCCKHUX PEaKIHi, XapaKTepH3YIOIIHX
CBOMCTBA METAJUIOB, OOBSICHSIOT CBOMCTBA
METAJJIOB B CBETE TPEICTABIICHUH 00
OKHCITHTEITLHO-BOCCTAHOBUTEIHHBIX
mpoIieccax.

4/51 | llenounbie MeTaJuTbl.| YMEIOT  XapaKTepu30BaTh IETOYHBIC
Haxoxnenue B PUPOJIE.| METAJLITBI o MOJIOKEHUIO B
duznyeckue u XUMHYECKUE| MepUOANYECKON TabauIe U CTPOCHHUIO
CBOIICTBA. aTOMOB, COCTaBJISIIOT YPaBHEHUS PEaKIU,

XapaKTEepPU3YIOIINX CBOMCTBA  IIEJOYHBIX
METAJIJIOB U UX COCAUHEHUHN, U OOBSICHSIIOT
UX B CBETE Mpe/CTaBIeHUI 00
JNEKTPOJIUTUYECKON  UCCOLMALINU u
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX
IPOIIECCOB.

5/52 | Okcuibl ¥ TUAPOKCHU/IBI IIETOYHBIX | YMEIOT TPUMEHSATh 3HAHUS IOJyYCHHBIC
METaJlJIOB. [Tpumenenuel Ha ypoxke, BBISIBISIFOT OKCHJIBI U
I[EJIOYHBIX METAJIJIOB. TUAPOKCUBI 11 IETOYHBIX METAJIOB.

6/53 | 1lleno4Ho-3eMeNbHbIC MeTaJlIbl.| YMEIOT XapakTepus3oBaTh 3eMeHThl [[A-
Haxoxpaenue B nmpupoae. Kanabiuii | rpyImiibl MO MOJIOKEHUIO B IEPHOIUYECKON
u ero coenuHeHus. JKECTKOCTb TabIUIE U CTPOCHHUIO aTOMOB. YMEIOT
BOJIbI U CTIOCOOBI €€ yCTPaHEeHHUS. COCTaBIISATh ypaBHEHHUS peaxiui,

XapaKTEepU3YIOIIMX CBOMCTBA KalublUs U
€ro COCAMHEHUN. Y3HAI0T Ka4eCTBEHHYIO
PEaKIUIO Ha HOH KaJlbIUs. Y3HAIOT, YeM
00yCIoBJIeHA KECTKOCTh BOJBL. YMEIOT
Pa3bACHATH CHoco0BI yCTpaHEeHUs
YKECTKOCTH BOJIBI.

7/54 | AnromunMii. Haxoxnenue B| YMmeroT COCTaBJIATh ypaBHEHUS]

npupoe. CBOHCTBA aIFOMHUHHSL. XUMHYECKUX PEaKIUi, XapaKTepU3yIIux
o0IIue CBOMCTBA aNOMUHUSA, OOBSICHSIOT
OTH pEaKIuu B CBETE MPEACTAaBICHUI 00
OKHCIIUTETHFHO-BOCCTAHOBUTEIHHBIX
MIPOLIECCOB.

8/55 | AMdoTepHOCTD OKcHJa ul YMeror JIOKa3bIBaTh amM(OTepHBI
TUAPOKCUIA ATFOMUHMUSL. XapakTep COCJIMHEHUS, COCTABIISIOT




YpaBHEHUSA COOTBETCTBYIOILLIUX
XUMHUYECKUX PEaAKIU U OOBSICHSIOT UX B
CBETe npeCTaBICHUN 00

3JI€KTpOJII/ITI/I‘-IeCKOI71 JUCCOoranu.

9/56

Kenezo. Haxoxaenue B npupoe.
CaoiicTBa xenesa.

VY3HAIT CTPOCHUE aTOMa JKEJe3a,
¢u3uueckue W XUMHYECKHE  CBOWCTBA
JKene3a. YMEKT pas3bsICHATh CBOMCTBA
JKejesa B CBETE€ NPEJCTaBICHUNH 00
OKHUCJIMTEIBbHO-BOCCTAHOBUTEIbHBIX
rpoueccax u IEKTPOJIUTUYECKON]
JVCCOLMALINH.

10/57

CoennHeHn XKeiesa.

V3HaloT CBOMHCTBA coenuHennii Fe
Fe*3, Vwmetor cocrasusts ypaBHEHUs
peakuuii B CBeTe IMpeAcTaBIeHU 00
AJIEKTPOJIUTUYECKON JICCOLIMAIAN
OKHUCITUTEITFHO-BOCCTAHOBUTEILHBIX

IPOIECCax.

11/58

Ilpaxkmuueckas paooma Ne7.
Pemenue IKCIIEPUMEHTATbHBIX
3a7a4 o TeMe «MeTalibl U HUX
COCTMHEHUS.

VYMET BBINOJIHATH SKCIICPUMCHTAJIbHBIC
3a1a4un HHJIWBHUYAJIIbLHO Pa3sHbBIMH
crocobamu, BBIOMpAIOT HauboJee
palMOHAFHBIA XOJ PEIICHHs, JIeTaloT
BBIBO/IbI HA OCHOBAHHY HAOIIOICHUI.

12/59

[ToBTOopenne wu  0000mIeHHE TIO

TeMe «MeTauby.

V3HaoTr oOmmMe CBOWMCTBA METAJIOB,
MOJITOTOBKA K KOHTPOJIBHOU padoTe.

13/60

Konmponvnaa paooma Ne3
o Teme «MeTtasmib»

YmMmeroT NOPpUMCHATH 3HAHUA, YMCHHUA U
HaBbIKHM, IIOJIYYCHHBIC IIPU HNIYUCHHUHN
TCMBI.

Pazoen 3. KpaTkuii 0030p BaxKkHelIIMX OPraHuYecKUX BelecTs (84)

I'naesa 8. Ilepsonauanvhuie céedenus 00 opeanuueckux seuiecmeax (84)

1/61

Opraanyeckas XUMHSL.

V3Haror
XUMHUYECKOE

bOpMYITHIL.

OpTaHUYeCKHe
CTpOCHHUE,

BEIIECTBA,
CTPYKTYpHBIE

2162

YriaeBo10pobl. [IpenenbHbie
(HACBIIICHHBIE) YTIIEBOIOPO/IBI.

V3Harort OTIENbHBIX npeacTaBuTeIeH
ajKaHoB (MeTaH, 3TaH, MpomnaH, OyTaH), UX
dusznueckue M XUMHUYECKHE CBOIICTBa,
Omnpenenenus roMoJoroB,
TOMOJIOTHYECKOTO

psaaa. YMEIT COCTaBIATH CTPYKTYpHbBIE
bopMyITBI aTKaHOB.

3/63

HenpenenpHbie
YIJI€BOOPOIbIL.

(HEHACHIIICHHBIC)

Y3HAIT CTPYKTYpHYIO (DOPMYITy STUIICHA,
ero (hu3nuecKrue U XuMUYEeCKHe CBOWCTBA,
KayeCTBCHHbBIE PEAKIIMH HA HENPEIeIbHbBIE
YTJI€BOIOPOIBIL. YMmerT COCTaBIATh
CTPYKTYpHBIE bopMyIbI TOMOJIOTOB
STUJICHA.

4/64

[IpowusBoaHbIe
CrupTsl.

YTJIEBOJOPOIOB.

V3HawT OIIPCACIICHUC MHOT'OQTOMHBIX
CIIUPTOB, UX IPUMCHCHHUC. Ymers
3alliuCbIBaTh CTPYKTYPHBIC
OTUJICHTJIMKOJISA U TTIMICPUHA.

bopMmyIbI

5/65

Kap6onoBbie  kucnoThl. CIIOKHBIE]

s¢upsl. Kupsl.

HmeroT  mpenctaBieHHME O CIOXHBIX
spupax Y3HAIOT COCTaB, (PU3HUECKUE
CBOICTBa, MPUMEHEHHE U OUOJIOTHYECKYIO
POJIb JKUPOB.

6/66

YrueBoasl. AMUHOKHCIOTHI.

benku. [Tonmmepst.

VY3naror
TJIFOKO3BI,
LIEJUTIONIO3EI,

MOJIEKYJISIDHBIE bopMyIbI
caxapossl, KpaxMmarna,
KaueCTBEHHYIO PEAKIMI0 Ha|




[JIFOKO3y W Kpaxmall, OHOJIOTHYECKYIO
pOJb TJIOKO3BI M C€axapo3bl. Y3HAIOT
CXOACTBA W pa3Nu4uhe Kpaxmaia W
LEJUTIONIO3bl. Y3HAIOT COCTaB, CBOMCTBA,
NPUMCHCHHE W OHOJIOTHYECKYIO pOJIb
AMHHOKHCIIOT u  OEJKOB. Hmeror
MpeJICTaBICHUE O PEePMEHTaX U TOPMOHAX.

7/67 | Obobwarouguii ypox Ypokx noBTOpeHHE, MPUMEHEHUE CBOMX
o TeEME «Baxnenuue | 3HaHUM .
OpPraHu4eCKUe COCIMHEHIS.

8/68 | 'ogoBast KoHTpOJIbHAS paboTa YMET NpUMEHSTh 3HAHHS, YMEHHS U

HaBBIKH, IOJYYEHHbIC MPU HU3YUYEHUHU
BCET0 Kypca XMMHH.




Hepeqeﬂb 00bEeKTOB U CpeacTB MaTePUAIbHO-TEXHUYIECKOI'0 06ecneqefmﬂ, H606XOL[HMLIX
AJIS peajin3aluu nmporpaMmmbl

1. MleyaTHbIe MOCOOUA

Taobnuuwr:

1. Cepus crpaBounsix Ta0nui no xumuu («lleproauueckas cucreMa XMMHYECKUX
anemeHnToB .M. Menaeneesa», «PacTBOpUMOCTb COJIEH, KUCJIOT U OCHOBAHUM B BOJIEY,
«DNIEKTPOXUMUYECKUM sl HANPSKEHUI MeTauioBy, «OKpacka MHIMKATOPOB B Pa3INYHbIX
cpenax»)

2. Cepust MHCTPYKTHUBHBIX TAOJIHII 110 XUMUHU

3. Cepust TaOnuUIl IO HEOPTAaHUUECKOW XUMUHU

4. Cepus TaOnuIl 10 OPraHUYECKON XUMUU

5. Cepust TaOnHIl MO0 XUMUYECKUM MPOU3BOACTBAM
Hugpopmayuonno-xommynukamuensie cpeocmea:

1. MynbTuMeuitHbIe TPOrpaMMBbl (0OyUarolue, TPEHUHTOBbIE, KOHTPOJIMPYIOLINE) XUMUU.
2. Texnuyeckue cpeacTBa o0y4eHust

1. KommbroTep MynbTUMEIUHHBIN

2. MynbTUMEIUHHBIA TPOEKTOP

3. YueOHO-IpaKTHYeCcKoe U Y4eOHO-1a00paToOpHOe

odopynoBanue Ilpuoopwl, npucnocoorenus:

Anmnapar (ycTaHOBKa) JJIs1 AUCTUIUIALIMN BOJIbI

Becsr (10 500 kr)

HarpesarenbHbie mpuOOpsbI (3JIEKTPOIUIMTKA, CHUPTOBKA)

CTOJMK NOIbEMHBII

[ItatuB A1t IEMOHCTPAIIMOHHBIX Mpooupok [1X-21

[ratne metammuecknii [LIJIb

Amnmapat (mpu0op) sl IOJTy4eHHUs Ta30B

Anmnapat i npoBeaeHus] XuMudeckux peakiuii AITXP

[Tpubop st WILTIOCTPAIIMK 3aBUCUMOCTH CKOPOCTH XUMHYECKOUM PEeaKIIMu OT YCIOBUMA
10. [Ipubop 1t OKUCIEHUS CIUPTA HAJl MEIHBIM KaTaJu3aToOpoOM

11. TTpubop nnst ompeeneHus: cocTaBa Bo3ayxa

12. TIpuGop nist cobupanus U XpaHEHUS Ta30B.

Peaxkmuesl u mamepuanwl:

Ha6op Ne 1 OC «Kuciaots»

Ha6op Ne 2 OC «Kuciaots»

Ha6op Ne 3 OC «I'uapokcuap»

Ha6op Ne 4 OC «Oxcuibl METaIOBY

Ha6op Ne 5 OC «Metamibi»

Ha6op Ne 6 OC «IllenoyHble U MET0YHO3EMENbHBIC METAILIBD)

Ha6op Ne 7 OC «OrneomnacHbie

Ha6op Ne 8 OC «["anmorenbi»

Ha6op Ne 9 OC «["amoreHuap»

10. HaGop Ne 10 OC «Cynbdatsl. Cynbdutsl. Cynbhuibn

11. HaGop Ne 1 1 OC «KapboHatbi»

12. HaGop Ne 12 OC «Docarts!.

13. Ha6op Ne 13 OC «Aueratsl. Poganunsl. CoequHeHUs Kene3a»

14. Ha6op Ne 14 OC «CoenvHeHus: MapraHiia»

15. Habop Ne 15 OC «CoenuHeHHs XpoMay

16. HaGop Ne 16 OC «Hwurpatbi»

17. HaGop Ne 17 OC «HIuKaTOph»

18. Habop Ne 18 OC «MuHepaibHble y10OpeHus»

19. HaGop Ne 24 OC «Marepuanbi»

CoNoaR~wWNE

CoNo~wWNE



Mogaeaun

1. HaGop KpucCTaJUTMYECKHX PEIIETOK: anmasa, rpadura, TUOKCHAA yriiepoa, )KeJesa,
MarHus, MeJy, MOBAPEHHOM COJIY, HOJa, JIbJA.

HaGop 11 MmoenupoBaHust CTPOCHHUS HEOPraHMUECKUX BEIIECTB.

HaGop 11 MoenupoBaHust CTPOCHHS OPIaHUYECKUX BEIIECTB.

Habop ans MoenupoBaHus TUIIOB XUMUYECKUX PEAKIIUM (MOAETH -alIUINKALIUN).

Habop ans MoenupoBaHust 3JIEKTPOHHOTO CTPOEHUSI aTOMOB.

Habop ans mozenupoBaHusi CTPOCHUS ATOMOB U MOJIEKYJI (B BUAE KOJIbLIETPAaHHUKOB)
CnpaBquo nHGOPMaMOHHBIH cTeH I, «[leproauueckas cucteMa XUMUYecKux 3inemenTos [1. 1.
MenpneneeBa»

o UAwN

OcHoBHas1 yuyeOHasl IUTEPATYypAa IJIsl YUYALIUXCSH:
YMK no xumuu. 'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.
«IIpocsemenne»,2019r. JlonoHuTebHAs yueOHAs JuTepaTypa ajs
yUalmMxcs:
1. Xomuenko U.I'. Pemenue 3amag o xumun. - M.: OO0 «3parensctso HoBas BoiHay:
Nznarens YMepenkos, 2002.
2. Xumus. [Tocobue-penerntop it NOCTYNAIONINX B BY3bl // 4eTBepTOe n3nanue - Pocros v//1: u3n-Bo
«Denunxcy, 2002.

OcHoBHasi yueOHasi JIUTePaTYypa Il YUUTEJIS:

1. T'apa H.H. Ilporpammsl 061eoOpa3oBaTenbHbIX yupexaenuil. Xumus. — M.: [Ipocenienue,
2008. -56c.
2. Tapa H.H. Xumus: ypoku B 9 ki1.: mocooue mist yaurens. — M.: [Ipocsemenue, 2008. — 11 c.
3. T'opokoBenko M. 0. Xumus. 9 kinacc: IToypounsie paspabotku k yueOHukam O.C. ['abpuensHa;
JI.C. I'yzes1, B.B. Copoxkuna, P.I1. Cyposriesoii; I'. E. Pymsutuca, ®@.I'. ®enpamana. - M.: BAKO, 2004.
4. TuroBa U. M. Ypoku xumun V111 xiacc. Cuctema JIMYHOCTHOTO Pa3BUTHS yUaITUXCSI:
[Tocobue mns yuurens. CI16.: KAPO, 2002.
5. Peionukosa 3./1., PeioankoB A.B. Heoprannueckast xumusi. 8-9 kmaccer: KimtoueBbie TEMBI.
Koncnekts! 3ausatuii. KoHTposbHBIE U TpOBEepoUHbIe paboThL. - M.: Afipuc-nipecc, 2004.

JlomosiHUTEIbHAS JIUTEPATYPA JAJISl YYUTEJIA:
1. Pagenxuii A.M., I'opmkosa B.I1., Kpyrnukosa JI.H. JlugakTudeckuii MaTepuan 1o
XuUMuUH 1 8-9 kinaccoB: mocobue s yuurens. — M.: [Ipocsemenue, 2004. — 79 c.
2. Eropos A.C. Bce BubI pacueTHBIX 3324 110 XUMHUH JIJIs TOAroTOBKM K EI'D. -
PoctoB u//]: ®ennkc,2003.
3. Toponanyesa M.H. KonTponbHble U poBepouHbIe paboThl 1o xuMuu. §-11 kmace. M.: AkBapuym,
1997.
4. Hopommuckuit .M. Tumbpl XuMUYeCKUX 3a/1a4 U CrIOCOObI X pemreHus. 8-11 ki1.: Yueo.
noco6ue a1 o6meobpazosart. yupexaenuii / .M. Hoommnckuii., H.C. HoBommuHckas. M:
00O «MznmarenscTtBO OHUKCY: «M3marenscTtBo «Mup W O6pazoBanuey, 2006.
5. Jluaun P.A. TecTsl o XuMuu i1 00y4EHHUS U TEKYIIEro KOHTpouIs 3HaHui: 8-9 ki.: Ku. s
yuutens / P.A. Jlugun, H.H. TToronoa; [Tox pex. P.A. Jluauna. - M.6 IIpocBemenue, 2002.
6. Kopomenko A.C, KaBepuna A.A., MBanosa P.I'. Xumus: 3aganus ¢ BBIOOpOM oTBeTa: §-
9 k1. M.: I'ymanur. U3a. Hentp BJIAZOC, 2003.
7. I'muaka JL.H. O6mas xumus. Uzn. 19-e, nep. JI., «Xumusy», 1977.

HNurepHer-maTepuabl
I'azera «Xumus» u caiit 11s yuntens «$ uay Ha ypox xumum» http://him.1september.ru
ChemNet: nmopran GpyHIaMeHTAJILHOI0 XUMHYECKOT0 00pa3oBaHus
http://www.chemnet.ru AIXUMHUK: caiit JI.FO. Ammuk6eposoii http://www.alhimik.ru
OCHOBBI XUMHH: 00pa30BaTeIbHBIN CANT 1151 HIKOJIbHUKOB H CTY1€HTOB
http://www.hemi.nsu.ru
Xumust B OTKpBITOM KoJLIemke http:// www.chemistry.ru
WebElements: onaiiH-cnpaBoYHMK XUMH4YeCKUX daemenToB http://webelements.narod.ru
Besiok u Bce 0 Hem B 6mosioruu u xumum http://belok-s.narod.ru


http://him.1september.ru/
http://www.chemnet.ru/
http://www.alhimik.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://webelements.narod.ru/
http://belok-s.narod.ru/

Bupryansnas xummndeckas mkoJa http://maratakm.narod.ru

3anuMaTebHas 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

Koanexknus «EcTecTBeHHOHay4YHBIe IKCTIEPUMEHTHI»: xumust http://experiment.edu.ru


http://maratakm.narod.ru/
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http://experiment.edu.ru/

[Ipunoxxenue

Konmponvnas paboma 1 no reMe «IMEKTPOJUTUYECKAS TACCOLIAALIHS
Yposensv A
1 BAPUAHT

1. C xakuMu U3 MEpEUNCIEHHBIX BEMIECTB: a) OKCH yrieposa (4); 6) a30THas KHCJIOTa; B)
ruaApoKcua Meau (2); T) okeup xkenesa (3); 1) cynbdar amloMUHUS; €) PaCTBOP JIAKMYCa; K)
pacTtBop (eHOoNIPTaTICHHA — MOXKET B3aUMO/ICHCTBOBATh THAPOKCH HaTpus? CocTaBbTe
YPaBHEHUS TOJIbKO IPOUCXOISIIUX peakuil. 3aluIINTe ypaBHEHUSI HOHHOTO OOMEHa B
TIOJTHOW U COKpaIieHHoOU (opme.

2. O0bsAcHUTE, KaKyl0 OKPACKy IIPUOOpETET MHAUKATOP B PACTBOPax cojieii: a) kapboHaTa
kamust; 6) xmopuaa mean (2). OTBeT 000CHYHTE, COCTAaBUB ypaBHEHHSI THAPOITU3A.

3. Kaxas Macca HUTpaTa IMHKa 06pa3yeTcs IpU B3auMOJEHCTBUM 16,21 OKCHIa UHKA C
pactBopoM, coaepkaiiuM 30r a30THOUM KUCTOTHI?

4. PaccTaBrTe B OKHCIMTEIILHO- BOCCTAHOBUTEILHEIX pCaKknuAax KOB(l)(bI/IHI/IeHTI)I
METOJIOM 3JIEKTPOHHOTO OanaHca:
a) CuO + H2 =Cu + H20
0) Al + 12 = All3.
2 BAPUAHT

1. C xakuMu U3 nepeyncleHHBIX BEIECTB: a) IIMHK; 0) COJIAHAS KUCIOTA; B) TUIPOKCH]L
KaJIBIIHS; T) cepedpo; ) Xiopu 6apusi; €) pacTBOp UHIAMKATOPA; JK) OKCHJ HATPUSI — MOXKET
B3aMMOJICHICTBOBATh pa30aBiieHHAs CepHasi KHUCIOTa? COCTaBbTE YPaBHEHUS TOJIBKO
MPOUCXOAIINX PEAKIIUA. Y PaBHEHUsI peaKI[uii HOHHOTO 0OMEHa 3alHIIUTEe B TTOJTHOU 1
cokparnieHHou Gopme.

2. PaccuuraiiTe Maccy IpoJIyKTa Peakiuy /comm/, KoTopas obpasyercs Ipu
B3aUMOJCUCTBHH S5,6T rUIpOKCHIa Kaus ¢ 6,5r a30THOU KHUCTOTHI.

3. CocraBbTe ypaBHEHMs THAPOIIM3a CIEAYIONMX COJIeil: a) XJI0pKaa allOMHHHUS; 0)
cynbdua kamus. YKaxuTe, Kakyro OKpacKy mpruoOpeTeT JaKMYC.

4. Hanwummre YpPaBHCHUSA XUMHUUYCCKUX peaKHI/Iﬁ COOTBETCTBCHHO CXEME:
P — P205 —Ca3(PO4) 2
H3PO4
CocraBbTe YpaBHCHUSA XUMHUYCCKUX peaKHHﬁ, YKa3aB MCXaHU3M MPOTCKAHUA PEAKIHUHU.

Yposenv B
3 BAPUAHT

1. Paccuwmraiite maccy cynbdata 6apus, obpasyromerocs npu szaumozeiictsun 200r 7% - HOro
pacTBopa CEPHOM KUCIOTHI C paCTBOPOM XJIOpHa Oapus, COAepKAIIUM 2 MOJIb 3TOH
KHUCIIOTBHI.

2. CocTaBbTe 110 JIBa Pa3IMYHBIX yPABHEHHUS B MOJIEKYJIAPHOI (OpME, KOTOpHIE
COOTBETCTBOBAJIX ObI CICIYIOLINM YPAaBHEHHUSM B COKPAILICHHOW HOHHOU (opme:
+ -
a) H+ OH =H20
+ -
6) NH4 + OH = NH3 + H20

3. Hamuiwure MOJICKYJIAPHBIC U HOHHBIC YPABHCHU A peaxunﬁ, MPOTCKAOIIUX ITPU CIIMBAHUA
PacTBOPOB: a) XJIOpuJa HaTpus U HUTpaTa cepe6pa; 6) a30THOM KHUCJIOTHI U rHApoOKCHuaa
KaJIbIIUs, B) COJISTHOM KHMCJIOTBI M Kap60HaTa KaJius.



MeTtoaoM 3JeKTPOHHOTO OanaHca nmoadoepure KodapuuueHTsr B cxemax
npeiokeHHbIx Huxke: a) Cu + H2504 = CuSO4 + SO2 + H20
0) Fe + HNO3 = Fe(NO3)3 + NO2 + H20

4 BAPUAHT
Boruncnute, kakoe KOJIMYECTBO BELIECTBA COJIM MOXKET OBITh MOJIy4€HO, €Clu 6,5T IUHKa
“pactBoputs”’ B 200r 49% - HOTO pacTBOpa CepHOM KUCIOTHI. OCTaHETCs JIU Kakoe- JI00
BEIIECTBO B U30BITKE?
CocraBbTe 10 J]Ba pa3IMYHBIX YPAaBHEHHS B MOJICKYISIPHOH (hopme, KOTOpBIe
COOTBETCTBOBAJIU CJICTYIOUINM YPaBHEHHSIM B COKpPAIICHHOW HOHHOM (hopme:
2+ 2-

a) Pb + SO4 = PbSO4

+ -

Hanumure MosiekynsipHble U HOHHbIE YPABHEHMSI peakui, IPOTEKAIOIINX IPU CIIMBAaHUU
PacTBOPOB: @) TMAPOKCHUIA KaJusl U HUTpaTa Meau (2); 0) COISIHON KUCIOTHI U
rUApoKcuaa 6apus; B) cynbdaTa HaTpUsl U HUTpaTa Oapusi.

MeToa0M 31eKTpoHHOTO OanmaHca paccTaBbTe KOADMOUIIMEHTHI B CIETYIOIINX
YPABHEHUAX PEAKLUN:

a) Mg + HNO3 = Mg(NO3)2 + NH4NO3 +

H20 6) K + H2SO4 = K2SO4 + S + H20.

Yposens C

1.

5 BAPUAHT
[Ipu HarpeBaHnu cMecu OKCHAA KalblUs Maccoit 19,6r ¢ kokcoM mMaccoit 20r moyduin
kapouy kaneius (CaC2) maccoit 16r. onpenenuTe BIX0 KapOuIa Kamblius, €Cln
MaccoBasl 107151 yraepoaa B Kokce coctanisieT 90%.
Hanmmure ypaBHeHHE peakiuy, KOTOpasi MPOTEKaTh MPU CMEIICHUH BOIHBIX PACTBOPOB
cynb(dara xenesa (3) u kapOoHaTa HATPHS, YIUTHIBAs, YTO OJTHUM M3 TIPOTYKTOB
peaKIuu ABJSETCS THAPOKCU]T kene3a (3).
CocraBbTe YpaBHEHHUS OKHCIUTEIBHO- BOCCTAHOBUTEIIbHBIX PEaKITHIi:

a) NaNO2 + KMnO4 + H2SO4 = ... 0)
NaNO2 + KMnO4 + KOH =...
Hanwumure ypaBHeHHSs peakiuid, PU IIOMOIIH KOTOPBIX MOXHO OCYIIECTBUTH CIICAYIOIINE
MpeBpaIlCHUS:
FeCl2 — Fe(OH)2 — FeSO4 — Fe — FeCl2.

6 BAPUAHT
Kakyto maccy pactBopa ¢ MaccoBo# jioJieit cepHoit kuciaoTel /0% MOXKHO TOJTYUUTh U3
nuputa maccoii 200kr, conepxarero FeS2 1 mocroponnue npumecu? MaccoBast 1011
npuMeceld B mupute coctaiseT 10%0, a Berxo cepHoii kucioTel — 80%0.
[Touemy mpu cMenIeHur pacTBOPOB CyibdaTa amlOMUHUS U CUIIMKATa HATPUS BHITIAIaeT B
0CaJIoOK THUJIpOKCH anmtoMuHusI? Hanmummmre ypaBHeHHE TIpoliecca.
CocTaBbTe YpaBHEHHSI OKHCITUTEILHO- BOCCTAHOBUTEIBHBIX PEAKIUH:

a) Na2SO3 + KMnO4 + H2SO4 = ... 0)
Na2S0O3 + KMnO4 + H20 =...
Hanumure ypaBHeHHs peakluii B MOJIEKYJIIPHON M COKpAIlleHHOM HOHHOW (hopMmax, pu
IIOMOIIY KOTOPBIX MOKHO OCYIIECTBUTD CIEAYIOLIME IPEBPALLCHUS:
CO3 2-— CaCO3 — Ca 2+— CaSO04«.
KonTtpoabHnas padora 2 «Hemeranibn
1 papuanT
NucTpyknms Qs y9ammxcst




Tecm cocmoum u3 uacmeit A, B u C. Ha ezo évinonnenue omeooumcsa 40 munym. 3adanusn
Pexomendyemcsa blnoAHAmMb no nopaoky. Eciu 3adanue ne yoaemcesa vtnoinumse cpasy,
nepeiidoume Kk ciedyrwuiemy. Ecnu ocmanemcesa épems, éepuumecsv K npOnyuieHHbIM
3a0anuam.
Yacts A
K kasrcoomy 3ad0anuro wacmu A oanvl Hecko1bK0 0meemos, U3 KOMOPbIX MOILKO 0OUH
npagunvHolil. Boioepume eepnutii, no Bawemy mnenuro, omeem.
Al. B xakoMm psity npecTaBiI€Hbl IPOCThIE BELIECTBA-HEMETAIUIbI:
1) xmop, HUKEIb, cepedpo 3) xene3o, hocdop, pTyTh
2)anMas, cepa, KaabIHi 4) KUCI0pO, 030H, a30T
A2. XMMHUECKOMY AJIEMEHTY 3-T0 neproja V Ipymibl NepruoAnYecKol CUCTEMBI
J.N.MenpeneeBa COOTBETCTBYET CXeMa PacpeAesIeHUs JIEKTPOHOB MO CIIOSM:
1)2,8,5 2) 2,3 3) 2,8,3 4) 2,5
A3. Y 3JeMeHTOB NMOATPYIIIIHI YIIIEpOo/ia C YBETUUCHUEM aTOMHOTO HOMEPA YMEHBIIAETCS:
1) aToMHBIH paayc 3) 4KCIIO BaJIGHTHBIX 3JIEKTPOHOB B aTOMax
2)3apsiz sapa atoma 4) 3NeKTPOOTPUIIATETLHOCTh
Ad4. HauboJiee mpoyHass XuMU4YECKast CBSI3b B MOJIEKYJIE
HF2 2)Cl2 3) 02 4) N2
AS. B3zanmozeiicTBue aMMHaKa ¢ XJOpOBOJIOPOIOM OTHOCHUTCS K PEAKIUSM:
1) paznoxenus 2) coenuHenus 3) 3apenieHns 4) oomena A6. CokparieHHoe

+ - (v
noHHoe ypaBHeHue peakiuuu Ag + Cl AgCl cooTBeTCTBYET B3aUMOJICHCTBUIO
MEXITy pacTBOpaMH:

1) kapOonara cepedpa U COJSTHON KHUCIOTHI

2) HuTpara cepedpa U CEpHOM KHUCIOTHI

3) HuTpara cepedpa U COSTHOM KHCIOTHI

4) cynbara cepebpa U a30THOM KHUCITOTHI
AT7. T'opsimasi cBe4a racHeT B 3aKpPBITON MTPOOKOW OaHKe, OTOMY YTO:

1) He XxBaTaeT KHCIOpoaa 3) moBbIIIIaeTCA COJIEpKaHre a30Ta

2) moBkImacTCs Temreparypa 4) oopa3yeTcst BOJASHOM map, racsiiuii miams AS8.
C momo11pI0 pacTBOpa CEPHON KUCIOTHI MOKHO OCYLIECTBUTH MPEBPAIICHHUS:

1) mens > cynbdar meau (11) 3) kapOoHaT HaTpus = okcua yriepoza ( 1V)

2) yriepona > okcua yriuepoaa (IV)  4) xnopun cepedbpa = XI0pOBOIOPOT

Yacts B,

B1. Hemeramnueckue cBoiicTBa B psiay aiaementoB Si - P S ° Cl creBa Hampago:

1) HEe U3MEHSIOTCS 3) ocnabeBaroT

2) yCUITUBAIOTCS 4) U3MEHSIOTCS TIEPUOAUYECKU

Omeemom K 3a0anuro B2 aensaemca nocnedosamenvhocmo 0yKe. 3anuuiume
evlOpanHble OYyKebl 6 anghasumuom nopsaoxe.
B2. Cmemienue paBHoBecus cuctembl N2 + 3H2 <=>2 NH3 + QB cTOpoHYy npoayKTa
peaxiuu Ipou30iIeT B Cirydae:

A) yBennueHus: KOHIEHTPALMK aMMHUaKa

b) ucnons3oBanus karanuzaTopa

B) ymeHbIIeHUs AaBleHUs

I') ymeHbIIeHUST KOHIICHTPAIIMN aMMHaKa
B3. Kakoii 06beM (H.y.) XJIOPOBOJIOPOJJa MOKHO MOJYYUTh U3 2 MOJIb XJ10pa’?

Yacrs C.

C1. Haiitu maccy cepHOit KHCIOTHI, HeoOxoaumoit s Heitpanuzamuu 200 r 20%-noro
pacTBOpa TMPOKCHUIA HATPHSL.



2 BApUAHT
HNHcTpyKuMs 1Jisl YYalmxcsi
Tecm cocmoum u3 uacmeit A, B u C. Ha ezo évinonnenue omeooumcsa 40 munym. 3aoanus
Pexomendyemcsa eblnoanAmy no nopaoky. Eciu 3adanue ne yoaemcsa vtnoinums cpasy,
nepeiidoume K credyrwuiemy.Ecnu ocmanemcsa epems, geprumecs K nponyujeHHbIM 3a0AHUAM.
Yacrs A.
K kastcoomy 3ad0anuro wacmu A oanvl Hecko1bK0 0meemos, U3 KOMoOpPvIX MOIbKO 0OUH
npagunvHolil. Boioepume eepnutii, no Bawemy mnenuro, omeem.
Al. O KHuCcIopo/ie KaK 0 IPOCTOM BELIECTBE TOBOPUTCS B MPEIJIOKEHUHN:
1) pacTeHusi, )KUBOTHBIC M YEIIOBEK JBIIIAT KHCIAOPOIOM
2) KUCIIOPOJT BXOJHUT B COCTAB BOJIBI
3) OKCH/IBI COCTOST M3 IBYX 3JIEMEHTOB, OJIUH M3 KOTOPBIX - KHCIOPOI
4) KUCIIOPO/I BXOJUT B COCTAB XUMHUECKUX COCAMHEHHH, U3 KOTOPBIX MIOCTPOCHA KHUBas
KJIIETKa
A2. B atome pocdopa ob1iee 4uCIo 3MEKTPOHOB U YUCIIO AIIEKTPOHHBIX CIIOEB COOTBETCTBEHHO
PaBHBI: 1)31u4 2)15u5 3)15u34)31us
A3. CyMMa pOTOHOB U HEUTPOHOB B aTOME YIJIepoja paBHbI:

1)14 2) 12 3) 15 4) 13
A4. KoBaseHTHas noasipHas XUMHYECKas CBA3b XapaKTepHa JUIs:
1)KCI 2) HBr 3) P4 4) CaCl

AS. Peaknusi, ypaBHeHue kotopoid 3N2 + H2 <=> 2NH3 + Q , OTHOCAT K peaxIfusim:
1) 06paTUMBIM, IK30TEPMUUECKIM 3) oOpaTuMbIM, SHIOTEPMHUUECKUM
2) HeOOpaTUMBIM, SK30TEPMUYECKUM 4) HEOOPATUMBIM, FIHIOTEPMHUSCKUM
AG6. Jl51s ToTO, 9TOOBI TOKA3aTh, YTO B IPOOUPKE HAXOIUTCSI PACTBOP YTOJIBHON KUCIOTHI,
HEOOXOMMO MCTIONB30BaTh: 1) COJISTHYIO KHCIIOTY 3) TACIONTYIO TYYHHKY
2) pacTBOp aMmMuaka4) pacTBOpP I'MIPOKCHIa HATPHS
A7. IIpu3HakoM peakiu MeXy COJITHON KUCIOTOM U IMHKOM SIBJISIETCS:
1) mosiBIIeHHE 3amaxa 3) BBIZICTICHHE Ta3a
2) obpasoBanme ocaakad) H3MECHEHHE [IBETA PaCTBOPa
A8. CokpallleHHOMY HOHHOMY YPaBHEHHIO Ba’* + 504> 7 BaSOs COOTBETCTBYET
Bzaunmopeticteue mexay: 1) docharom Gapust 1 pacTBOPOM CEPHON KHCTIOTHI
2) pacTBOpaMu Cyib(haTa HaTpUsA U HUTpaTa Oapus
3) pacTBOpaMu rUAPOKCHIA Oapusi U CEPHOI KUCIOTBI
4) xapOoHaTOM OapHsi U PACTBOPOM CEPHOM KHUCIOTHI
Yacts B.
B1. C ymenblieHEM NOPSAKOBOrO HOMepa B A(TJIaBHBIX )IOArPYIIaX MEPUOTNIECKON
cuctembl JI.M1.MeHneneeBa HeMeTaJUIMUECKUE CBOMCTBA XUMUYECKHUX SJIEMEHTOB :
1) He U3MEHSIOTCSA3) U3MEHAIOTCS IEPUOIUYECKH
2) yCUITUBAIOTCS 4) ocabeBaroT
Omeemom K 3a0anuro B2 aensemca nocnedosamenvHocms Oyke. 3anuuwiume
evlOpanHble OYyKebl 6 anghasumuom nopsaoxe.
B2. Kakue u3 nepeyncieHHbIX yCI0BUNA He TOBIMSIOT HA CMELIEHUE PABHOBECHS B
cucteme H2 + Cl2 <=> 2HCI - Q : A) noHmwKeHne TeMIepaTyphbl
b) noBsiieHne TemmnepaTypbl
B) BBenenue karanuzaropa
I') monmxkenue konnentparuu HCI
J1) moHWXeHue AaBIeHus
B3. Kaxkoii 00beM raza ( H.y.) BBIIETUTCS TP oJHOM cropanuu 600 r yrus?

Yacts C.



C1. IIpu o6padotke 300 T ApeBecHOM 3011l U30BITKOM COJITHON KUCIIOTHI, omyuniu 44,811(H.y.)

yraekuciioro raza. Kakosa maccoBas mois (%) kapOoHara Kaiusl B MCXOAHOM 00pasiie 3051617
HNHCcTpyKUMS M0 BHINOJHEHUIO PA00ThI

Ha BeIMONMHEHHE KOHTPOJIBHON pabOThI MO XUMUU TI0 TeMe « HemeTtammeny otBoauTcs 40 MUHYT.

OpueHTHPOBOYHOE BpEeMs Ha BBIMIOJHEHUE 3a/IaHUl YacTH A cocTaBiisieT 1 SMUHyT,

yactu B — 15 munyt, yactu C -10 MuHyT.
BrinosiHeHue pa3IuyHbIX [0 CJIOKHOCTHU 3aJlaHuil oueHuBaercs 1, 2 uiu 3 Oamiamu.
bannel, mosydeHHbIC 32 BCE BBHITIOJTHEHHBIC 3a/IaHUSI, CYMMUPYIOTCSI.
PexoMenganuu no oneHMBAHUIO 321aHUI U padOTHI B 11€JI0OM.
BepHoe BblnosIHEHHE Kax10T0 3aaaHus yactu Al —A8 u 3ananus Bl, 1.e. 3aganuii ¢ Bb10Opom
OTBETA, OLICHUBAETCS OJTHUM OajlJIoOM.

MaxkcuMmanbHas OIIEHKa 32 BEpHOE BIMOTHEHHE 3a1anuii (B2) ¢ kpaTkuM oTBeTOM — iBa Oasa.
3aI[aHI/IC C KpaTKuM OTBE€TOM Ha COOTBETCTBUC WJIM HA MHO>K€ECTBEHHBIN BBI60p CUHNTACTCs
BBINTOJIHCHHBIM BEPHO, €CJIU U3 IIATU MPEAjIaraCMbIX OTBETOB yanHHI;'ICH BI)I6I/IpaCT JABa paBUJIbHBIX.
B npyrux cimyvasix: BBIOpaH OMH MPaBUIIbHBIN; BBIOpaHO OoJiee IBYX OTBETOB, CPEIN KOTOPHIX OJIUH
HpaBHHLHBIﬁ; cpe€au AByxX BI)I6paHHBIX OTBETOB OJIH HeraBHHBHBII)'I, BBIITOJIHEHUEC 3a/IaHUA
OLIEHMBAETCS OJHUM OayioM. Eciiu cper BBIOpaHHBIX OTBETOB HET HU OHOTO TIPABUIILHOTO,
3aJJaHNe CYMTACTCS HEBBITOJHEHHBIM. Yyanuiics nomydaet 0 6amnos. 3aganue (B3) ¢ kpatkum
OTBETOM B (bopMe paC‘IeTHOﬁ 3aa4y CYUTACTCA BBIIIOJIHCHHBIM BEPHO, €CJIM B OTBETC YUAIIECTOCA
yKa3aHa MPpaBUIIbHAS MOCIEA0BATEILHOCTD UMD (YUCIIO).

3amanue ¢ pa3BEPHYTHIM OTBETOM MPEIyCMAaTPUBAET MPOBEPKY YCBOCHUS TPEX DJIEMEHTOB
cojaepxanus. Hamnuue B 0TBETE KXKIOTO M3 3TUX DJIEMEHTOB OIIEHUBAETCS OJTHUM OajioMm
(3-0 6ammoB).
Onenka paboThl MO NATUOAIUIHLHOM IIKaJIe ONpeeNsieTcs] Ha OCHOBE CyMMAapHOTO
yyciia 6aJuIoB, MOJYYEHHBIX 32 BHIMOJIHEHUE 3a/IaHH:
«5» - 13-15 GannoB
«4» - 10-12 GamnoB
«3» - 7 -9 6ammos
«2» - 1 — 6 6amioB
OTBeTHI U pelieHust
N Al A2 A3 A4 A5 A6 A7 A8 Bl B2 B3 Cl
1 4 1 4 4 2 3 1 3 2 BI' 89,61 49r
2 1 3 2 2 1 1 3 2 2 B 1120n 92%
1 Bapuanr (C1)
1) Cocrasineno ypaBaenue peakiiun H2SO04 + 2NaOH = Na2S04 + 2H20
2) Paccuntana Macca THAPOKCHIA HATPHUS
m(NaOH)=200%20/100=40(r)
3) Haiinena macca ceproii kuciotel m(H2S04)=98%*40/80=49(r)
2 papuanr (C1)
1) Cocrarineno ypasuenue peaknuu K2CO3 + 2HCI= 2KCI + CO2 + H20
2) Paccumntana macca kapOoHaTa Kausl

m(K2CO3)=138*44,8/22,4=276(r)

3) Onpenenena MaccoBast 10711 KapOoHaTa Kajlusi B 00pasiie 307161
w(K2C03)=276*100/300=92(%)



KonTtpoabHnas padora 1 no reme «Meranibn
Bapuanr 1
1.CocraBbTe ypaBHEHHS pEeaKLMM, XapaKTEPU3YIOIIUX XUMUYECKHE CBOMCTBA
METaJNINYECKOro ( peakliMy ¢ IPOCTHIMU U CJIOKHBIMU BelllecTBaMu). Peakiiuu paccmarpuBath
B cBete Teopuu 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 ypaBHEHUS PEAKLMM JUIsl IEPEXOJI0B:

Al-- AI203-- AlI2(S0O4)3-- Al2(OH)3-- Al203-- K2AIO2

VYkaxure Tun xumuueckon peakuun. Pacemorpute peakiuio Ne 3 B ceete TOJ]

Tecrt

1. IllenouHble MeTaIBI OTHOCSTCA

1) k s— aneMeHTamM

2) K p— 2J1€eMeHTaM

3) k d— anemeHTamM

4) k f - onementam

2. CKOJIBKO 2JIEKTPOHOB COJICPKAT Ha BHEITHEM SHEPTeTUYECKOM YPOBHE aTOMBI IIEIOYHBIX
METaJlJIOB

1) Onun 2) nBa 3) Tpu 4) yeTsipe

3. B xuMmuecKuX peakiusx aTOMbI HaTPHUs TPOSIBIISTIOT

1) OxwucnuTeNnbHbIC CBOMCTBA 2) KUCIOTHBIC CBOWCTBA

2) 3) BOCCTaHOBHUTEIbHBIC CBOWCTBA 4) OCHOBHBIC CBOMCTBA

4. BzaumoieiicTBrE KalblUsI C BOJAOW OTHOCUTCS K PEAKIUAM

1) Pasnoxenwus 2) coeaunenus 3) 3amerienus 4) ooMena

5. O0BeM BOI0pO/1a, KOTOPBINA BBIASIHUTCS MpU B3aumoaecTeuu 0,1 MoJIb HaTpus ¢ BOJOU
paBeH:

1) 1,1212) 3,36 13) 2,24 n14) 4,481

Bapuant 2
1.CoctaBbTe ypaBHEHHUSI PEAKIIHI, XapaKTEPUIYIOIINX XUMHUYECKHE CBOMCTBA METAJUTMYECKOTO
B-1 B-2 B-3 B-4 B-5 B-6 B-7 B-8
Na Ca K Fe Al Ba Mg Li

( peakuuu ¢ MPOCTHIMU U CIOXKHBIMU BelleCTBaMH). Peakiiuu paccMaTpuBarh B CBETE€ TEOPUU
OBP.
2.CocTaBuTh YpaBHEHUS pPEaKIUi JIJIsl IEPEX0/I0B:
Ba-- BaO-- Ba(OH)2-- Ba(NO3)2-- BaSO4
VYkaxure Tun xuMmuuecko peakuun. Paccmorpute peakiuio Ne 3 B ceere TO/.
Tecr
.1. Kagpuuii otHOCUTCSH
1) k s—3aeMeHTamM
2) K p— dIIeMEHTaM
3) k d— smemeHTaM
4) k f- anemenTam
2. CKOJBKO 3JIEKTPOHOB COJICPKUT HAa BHEUTHEM SHEPreTUYeCKOM YPOBHE aTOM HATPUS
1)Onun 2) nBa 3) Tpu 4) ueTbipe
3. Kaxkoit u3 gannpix [IIM npu B3auMOJIEHCTBUH C KHCIOPOJIOM 00pa3yeT OKCH/T
1) Harpuii 2) nie3uii 3) kanuii 4) mTuTHit
4. B3anMoJIeHiCTBHE alFOMUHUSA C COJISTHOM KUCTIOTOM OTHOCUTCS K PEAKIUSIM
2) Paznoxxenus 2) coenunenus 3) 3amerenus 4) ooMeHa
5. O6weM Kuciaopoia, KOTOPBIH BCTYNIII B peakiuio ¢ 0,1 Moib TUTHS paBeH
1) 0,56;1 2) 0,251 3)0,231 4)0,590
Cucrema OeHKH
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[IpenMeTHbIE Pe3yNbTATH OUYEHUBAIOMCA C TIOMOIIBIO:

- CTApPTOBOM TMAarHOCTHKH (B TEYCHHE MTEPBOM MMOJIOBUHBI CEHTSOPS), HTOTOBOM TMAarHOCTUKU
(B TeueHue NEPBO MOJTOBUHBI Masi);

- TCKYILICTO KOHTPOJIA (TGCTI/IpOBaHI/Ie, TEMATUYCCKUC NUKTAHTBI, IPAKTUYCCKUC pa6OTLI,
YCTHBIHN OIIpOC, UTOrOBasi pabora),

- IPOMEKYTOYHOM aTTECTAIUH 110 Pe3yJIbTaTaM Y€TBEPTHBIX OIEHOK
Kpumepuu oyenusanua cmapmoesoii OuazHoCmuK u umozoeoi OuazHoCmuKu
87 — 100 % - mpaBUIIBHBIX OTBETOB OIICHKA «5»

67 — 86 % - MpaBUITBLHBIX OTBETOB OIEHKA «4»

46 — 66 % - MpaBWIILHBIX OTBETOB OIICHKA «3»

0 — 45 % - mpaBWIBHBIX OTBETOB OIICHKA «2)

Kpumepuu oyenusanua mecmupoeanus, memamuyeckux OUKmanmos
88 — 100 % - mpaBWIIBHBIX OTBETOB OIICHKA «5»

62 — 87 % - mpaBWIIBHBIX OTBETOB OILIEHKA «4»

37 — 61 % - npaBUITBLHBIX OTBETOB OIEHKA «3%

0 — 36 % - mpaBWIBHBIX OTBETOB OIICHKA «2)»

Kpumepuu oyenusanusn ycmmnozo omeema

OtmeTKa «5» - TOJTHO, YETKO U MPAaBUIILHO JaHbl ONpPEeAETICHUS U PACKPHITO
coJiep’KaHue TIOHATUN, BEPHO MCIIOIb30BaHbl HAYYHbIE TEPMUHBI; 7S T0Ka3aTeIbCTBA
WCIO0JIb30BaHbI Pa3IMYHbIC YMEHHUS, BBIBObI U3 HAOIIOACHUMN, OTIBITOB; OTBET
CaMOCTOSITENIbHBIH, UCII0JIb30BAHbI paHee MPUOOPETEHHbIE 3HAHUS.

OtMeTKa «4» - B OCHOBHOM IIpaBUJIbHO JAaHbI OIIPCACICHUSA MTOHATHUH U UCITOJIb30BaHBI
HAayY4YHBIC TCPMHUHBI, OTBET CaMOCTOHTeHBHBIﬁ; OIIPEACIICHUA MMOHSTHMN HCIIOJIHBIC, JOITYIICHbI
HCE3HAYUTCIIbHBIC HAPYHICHUSA B IIOCIIECA0OBATCIIbHOCTH U3JIOKCHU A, HeOO0JIbIIINE HETOYHOCTHU IIpu
HCII0JIb30BaHMHU HAYYHBIX TCPMUHOB MJIM B BBIBOJAAX 1 O606H.I€HI/I${X; IIpaBUJIBHBIC 1 YETKHC
OTBCThHI HAa BOITPOCHI YTOUHAIOIICTO XapaKTepa

OtMmeTKa «3» - YCBOCHO OCHOBHOC€ COJACPIKAHUC yqe6H0r0 MaTcpHralia, HO U3JI0KCHO
@parMeHTapHo, HEC BCCraa noCJICaA0BaTCIbHO, OIIPCACIICHUA MOHSATUM HEJOCTATOYHO YCTKHUC, HE
HCIIOJIB30BaHbI B KAYCCTBC A0KA3aTCIILCTBA BBIBOAbI U O606H.I€HI/I$[ us3 Ha6.]Ho,HeHHI>i, JAOITYIICHBI
OIINOKHU IIpU UX U3JIOKCHUHN; JOIIYIICHbI OIIMOKY ¥ HETOYHOCTH B MCIOJIL30BAHUU HaquOﬁ
TCPMHHOJIOTUH, OIIPCACIICHUC HOHHTHﬁ; IMPpaBUJIbHBIC U YCTKHUC OTBCThHI Ha BOIIPOCHI
HaBOJAIICTO U KOHKPETUSUPYIOLICTO XapaKTepa

OtMmeTKa «2» - OCHOBHOE COACPIKAHUC yqe6H0r0 MaTcpHalia HE PACKPBITO, HE JJdHbI OTBCTHI
Ha BOIIPOCHI HABOAAIICTO U KOHKPETU3UPYIOLICTO XapaKTepa,; JOIMYIICHBI FPY6BIG OIINOKH B
ONpCACIICHUH HOHHTHﬁ, IIpU UCIIOJIb30BAHUHU TCPMHUHOJIOTHH.

Hmozoeasn paboma npoBOIUTCS B KOHIIE Y4€OHOTO TOJIa 7S OLIEHKH
WHIUBUAYAIBHBIX JOCTHKEHUIN 00YJarOIUXCs 0 PEeIMETY.

VYueHHK OCBaWBaeT MpeaAMET Ha 0a30BOM YpOBHE, €CIIH BBINOJHsET He MeHee 50% 3amannit
6a30BOro ypoBHS.

Ha noBbIIeHHOM ypOBHE YUEHHK, KpOME BBIITOJTHEHHBIX 331aHUN 6a30BOro ypoBHs (HE MEHEee
50%), TOMKEH JOMOIIHUTENBHO BBIMOIHUTE XOTs Obl 50% 3a1aHuii TOBBIIEHHOTO YpOBHs. Yem



OnuKe Yncio 0AJUIOB, IOMYYCHHBIX YYAITUMCS 32 BBITIOJTHEHHUE 3a/IaHUH TIOBBIIIICHHOTO YPOBHS,
K MaKCHUMaJbHOMY 3HAYCHUIO, TeM 00JIee Y Hero pa3BUTa CIOCOOHOCTh MPUMEHSITH 3HAHUS
JUISl pEUIEHUS 3aJ1a4d B U3MEHEHHOM CUTYallUH.

Jlnst mpruoOpeTeH st MPaKTUYECKUX HABBIKOB M MOBBIIIEHUS YPOBHS 3HAHUH B pabo4yro
pOrpamMMy BKITFOUEHBI IPAKTUIECKHE paOOThI, KOTOPBIE TPOBOIATCS MTPEUMYIIECTBEHHO B
mporecce U3JI0KEHUST HOBOTO MaTepralia M MOTYT OLIEHUBATHCS IO YCMOTPEHHIO YUHUTEIIS.
Hcxons u3 3Toro, 0oopMIIeHHE 0TYETA MO BHIMOJIHEHHUIO MPAKTHYECKOW PadOTHI
ocymiecTBisieTcs B pabounx terpaasx. [Ipakrndyeckne paboThl MPOBOISATCS MO reorpaduu
COTJIACHO KaJICHIAPHO-TEMATHIECKOMY TUIAHMPOBAHUIO, B COOTBETCTBHH C TPEOOBAHUSIMU
yueOHO# mporpaMmmbl 1o Teorpaduu. [IpakTudeckue padoThl MPOBOAITCS KaK WHAWBUIYAIBHO,
TaK U B I1ape WA B COCTABE TPYIIIHI YUAIIUXCS.

[Ipu npoBeaeHNnN IPAKTUUECKUX pabOT HE MPoBOUTCS nuddepeHranus 3a1aHui no
YPOBHSM, [TO3TOMY OLICHUBAHUE PE3YIbTATOB BHIIIOJHEHHOTO 3a/IaHUS OCYILLECTBIISIETCS
YUUTEJIEM Ha OCHOBE OTPEIEIIEHHBIX HIKE KPUTEPUEB.

[IpakTrueckux paboT, KOTOpPbIE OLIEHUBAIOTCS - 5!
1. PemeHue SKCIEpUMEHTAIBHBIX 33124 10 TeMe «MeTalTbl U BX COSNHEHHUS.
2. Tlomydenue, coOupaHue U pacrio3HaBaHHUE Ta30B.

3. Pemenue skcriepuMeHTANBHBIX 33124 10 Teme «Hemeramer [V — VII rpynm u ux
COEIUHEHUN.

Kpumepuu oyenusanusa npaxmuueckoii paoomoi
[Tpu onleHMBaHUH MTPAKTUYECKON paOOTHI YIUTENb JOKEH YUUTHIBATH:

e TPaBUJIBHOCTH OTIPEACICHUS 1eTH pabOThI

e TPaBHJIBHOCTH MPOBEACHUS padOT

e YMEHUE BBIACIATH CYyICCTBEHHBIC IPU3HAKU Y HAOIIOIAaeMbIX 0OBEKTOB

e JIOTMYHOCTh M HayYHasi TPAMOTHOCTh B O()OPMIICHHH PE3YJIbTATOB PabOTHI U B BHIBOJIAX.
OTMeTka «5» BBICTABJISICTCS TIPU YCIIOBHUH, UTO:

e chopmynHpoBaHa MeJIb PaOdOTHI;

e TPaBHWJIBHO MpOBeJieHa padoTa;

e BBIJICJICHBI CYIIICCTBEHHBIC TIPU3HAKHY;

e JIOTMYHO, HAYYHO, TPAMOTHO O(hOPMIICHBI PE3yJIbTAaThl HAOIIOACHUI 1 BBIBO/IbI.
OTMeTKa «4» BBICTABJISICTCS TIPU YCIIOBUH, UTO:

e 1eTbh chOPMYITHPOBAHA C TIOMOIIbIO HABOSAIIMX BOMIPOCOB YUUTEIIS;

e TpaBWIBHO MpOBEJeHA paboTa;

e TIpU BBIJICJICHUU CYIIECTBEHHBIX MMPU3HAKOB HAa3BaHbl BTOPOCTEIICHHBIE,

e JIOTMYyIIEHA HEOPEKHOCTH B 0(OPMIICHUH PE3YIHTATOB HAOIOIEHU U BBIBOJOB.
OtmeTKka «3» BBICTABISIETCS MPH YCIOBUU, UTO:

e 1eTb CHOPMYITHPOBAHO C MIOMOIIBIO YUUTETIS

e JOMYHICHbI HCTOYHOCTHU U 1-2 ommbku IIpr MPpOBCACHUN pa60TBI;



e TIPHU BBIJICIIEHUH CYLIECTBEHHBIX MPU3HAKOB 00BEKTa BBIJCIICHBI JIUIIb HEKOTOPHIE;
e JIONYIIEHBI OIIMOKU B 0()OPMIIEHUH PE3yIbTaTOB HAOIIOACHUI 1 BHIBOJIOB.
OTtmeTKa «2» BBICTaBIISIETCS [IPU YCIOBUU, UTO:

e 11eNb COPMYIIMPOBAHA YUIUTEIIEM.






