Mynuuunansnoe o6ueobpazopaTesibHOe yupexkIeHHe
«boJorosckas cpeansist 061eo6pazoBaTeIbHAS HIKOIA»

PACCMOTPEHO
Ha 3acenanuu [[IMO

Pyxosomuters [IIMO
M (bopucona C.I")

IMporoxén Nel
oT «25» aBrycra 2023 r.

Pabouas nporpamma
OCHOBHOI0 001Iero o0pa3oBanusi
10 XHMHH
9 knacc
2023-2024 yu. roa

Yuaureas: Banpimkosa Mpuna Baagumuposna

n. bosoroso
2023r.



MyHuumnanbHoe broaKeTHoe 06WweobpasoBaTe/ibHOE yupeKaeHne
«Bbonorosckan cpesHaAn obweobpasoBaTesibHas WKOIA»

MNOACHUTEJIbHAS 3AIINCKA
PaGouas nporpamma no xumuu pazpaboTaHa Ha OCHOBE CIEAYIOIIUX HOPMATUBHBIX JOKYMEHTOB:

1. ®enepanbHOTO TOCYAapCTBEHHOTO O00pa30BATENBHOTO CTAaHAApPTa OCHOBHOTO  OOIIEro
o0pa3oBaHus, yTBEPKIACHHOTO ITprKazoM MuHoOpHayku Poccuu ot 17 nexadps 2010r. Nel1897
(manee ®I'OC)

2. IlpumepHoil OCHOBHOH 00pa30BaTEIbLHONW MPOrPaMMbI OCHOBHOTO OOIIEr0 OOpa30BaHUS,
ono0penHoi PenepantbHbIM yIeOHO- METOIUUYECKUM 00BbETUHEHNEM 110 0011IeMy 00pa30BaHUIO
(mpotoxoun 3acenanus ot 08.04.2015 Ne 1/5)

3. Pabouas mporpamma Kypca xumuu pazpadorana k yuebnukam aBtopoB O. C. I'abpuensna, U.
I'. Octpoymoma, C. A. CmagkoBa misa 9 kiaccoB 001eoOpa3oBaTEIbHBIX OpraHU3aINM.
CrtpykTypa u conepkanue pabodeil mporpaMMbl COOTBETCTBYIOT TpeboBaHUAM DenepaibHOro
roCy/IapCTBEHHOI'0 00pa30BaTeIbHOr0 CTaHJAapTa OCHOBHOro obmiero oodpasosanus. YMK O.
C. I'abpuensna, 1. I'. Octpoymona, C. A. Cnaakosa. U3narensctBo «IIpocsemenue», 2019

Ha u3yuenue xypca orBogutcs 33 Henenu, 66 4acos.

B ocHOBY Kypca 10JI05K€HBI CIEAYIOLINE UJIEH:

- MaTepHalbHOE EIUHCTBO U B3aMMOCBSA3b OOBEKTOB U SIBICHUI MPUPOIBL;

- BEJylasi poJib TEOPETUYECKUX 3HAHUMN NIl OOBACHEHUS U IIPOrHO3UPOBAHUS XUMHUECKUX SIBICHUH,
OLICHKH UX MPAaKTUYECKON 3HAUUMOCTH;

- B3aMMOCBS3b KAUECTBEHHON M KOJMYECTBEHHON CTOPOH XHMMHMUYECKUX OOBEKTOB MaTepUaibHOIO
MUDA;

- pa3BUTHE XHUMHUYECKOM HAyKM M MPOU3BOJACTBO XMMHUYECKHUX BEIIECTB M MaTepHalioB JUJIS
yIIOBJIETBOPEHHS HACYIIHBIX MOTPEOHOCTEH YenoBeka M OO0IecTBa, pelieHus: TIo0anbHBIX MPOoOIeM
COBPEMEHHOCTH;

- TEHETHYECKas CBSI3b MEX/y BEILIECTBAMHU.

Lemu:

@opMuUpoOBaHUeE y YUALTUXCS LIEJTOCTHON €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

Pa3BuTHne no3HaBaTelbHBIX HHTEPECOB, MHTEJUIEKTYAIIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yJaluxcs B
nporecce U3yueHHsl XMMHUECKOW HayKH U ee BKJIaJla B COBPEMEHHBIH HayYHO-TEXHUYECKUI Iporpecc;
(GbopMHpOBaHHE BAXKHEWIINX JIOTMYECKUX OINepanuil MbIIUIeHUs (aHalu3, CHUHTE3, 0000IIeHue,
KOHKpEeTH3alusi, CPaBHEHUE U JIp.) B MpoIlecce MO3HAHUSI CUCTEMbI BaKHEHUIIUX MOHATHH, 3aKOHOB U
TEOpUi 0 COCTaBe, CTPOSHUH, CBOWCTBAX U MPUMEHEHUN XUMHUECKHUX BEIIECTB.

Bocnutanue yOexJICHHOCTH B TOM, YTO TPUMEHEHHE MOJYUYECHHBIX 3HAHWA W YMECHHHA 10 XUMUU
ABIAETCS 00BEKTUBHON HEOOXOAMMOCTBIO Ui O€30MacHOi paboThI ¢ BeleCTBAMH M MaTepHallaMy B
OBITY U Ha POU3BOJICTBE.

IIpoexTpoBanue W peaju3anusi BBHITYCKHUKAMU OCHOBHOM IIKOJBI JHYHON 0Opa3oBaTeabHOU
TpaekTopuu: BbBIOOp Tpoduias oO0ydyeHHsT B cTapiieid IIKoje MWIK IpodecCHOHATBLHOTO
00pa30BaTENBHOIO YUPEKICHUS.

OBiajgeHne KIJIOYEBbIMH KOMIETEHUMSAMH: Y4eOHO-TIO3HABATEIbHBIMU, HWH(POPMAIIMOHHBIMH,
[IEHHOCTHO-CMBICIIOBBIMH, KOMMYHHKATUBHBIMH.

Metoanyeckue 0COOEHHOCTH:

1. Cooeprcanue kypca evicmpoeno ¢ coomeemcmeuu ¢ UCHMOPUKONOZUHECKUM U
CUCMEMHO-0eAMENbHOCIMHBIM  N00X00aMU HA OCHOGe uepapxuu y4yeOnvix npooaem. Bce
TUJIaKTHUECKUE eIWHUIBI y4eOHBIX KHHUT JUisi 8—9 KIacCOB HAYMHAIOTCA C IMOCTAaHOBKH
oOpa3oBarenbHON MpoOJIeMbl (BOMpOC, 3aJaHUE, DKCIEPUMEHT), KOTOpas pemiaeTcss B Ipoliecce
u3ydeHus naparpaga Ha OCHOBE JIeITETbHOCTHOTO TIOJX0/1a.

2. Teopemuueckue nooxcenus Kypca XumMuu 0CHOGHOI WKOIbL PACKPbIEAIOMCA HA OCHOGE
WIUPOKO20 UCNOIb306AHUA XUMUYECKO20 IKchepumenma (1a0OpaTOPHBIX OMBITOB U MPAKTUYECKUX
paboT), B TOM 4YHCIE€ W MPOBOAUMOrO B JOMAIIHUX YCIOBHSX, a TaKXe JEMOHCTPAI[MOHHOIO
JKCIIEPUMEHTA.

3.Pa3eumue um[mpmauuonuo-xommynukamu(moﬁ Komnemenmuocmu oﬁytuuomuxcn:
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MyHuumMnanbHoe 6loaxeTHoe 06WweobpasoBaTeNbHOE yupexaeHne
«Bbonoroeckan cpeaHan obieobpasoBaTenbHasn WKOMA»
oOparieHue K pa3aIudHbIM HCTOYHHUKAM XHMHUYECKOW WH(OpMAaIMy, MOAroToBKa MH(OPMAIMOHHOTO
MPOAYKTa M €ro IpPE3CHTALMs, YMEHUE BECTU JUCKYCCHIO, OTCTaMBAaThb CBOK TOYKY 3pECHUS H
KOPPEKTUPOBATH MO3UIIMIO HA OCHOBE aHAJIN3a ApPI'yMEHTOB YYaCTHUKOB JIUCKYCCHH.

4. Memanpeomemnviit xapaxmep codepyucanus yuedoHoz0 mamepuaa:
peanu3anus CBA3€H C MpeaMeTaMu HE TOJBKO €CTECTBEHHO-HAyYHOTO ILHKJIA, HO M C HCTOPHUEH,
JIUTEPATYPOIl, MUPOBOM XyJI0KECTBEHHON KYJIbTYPOH.

5. Ilpakmuko-opueHmupoeannas 3HaUUMOCHb OMOOpa yuebHO020 codepIHcanus, CBs3b
M3y4aeMoro MaTepualia ¢ )KM3HbI, (OpMHUPOBaHUE YKOJIOTMYECKONW TPAMOTHOCTH TpU OOpalICHUU C
XUMHYECKUMH BEIECTBAMH, MaTepHallaMd W MPOIECCaMH, OTBEYAIIUMU TPEOOBAHUSM MPABHII
TEXHUKH 0€30MMacHOCTH P pabOTe B XMMHUYECKOM KaOMHETE (J1aOOpaTOpHUM) U MTOBCETHEBHOM JKU3HM.

Coaep:xarejibHbIe TUHUM NPeIMeTA:

* «Bewecmsoy — B3aUMOCBSI3b COCTaBa, CTPOCHMS, CBOMCTB, NOJYYECHUs M IPUMEHEHHsI BEIIECTB U
MaTepHaloB;

* «Xumuueckasn peakyus» — 3aKOHOMEPHOCTH IIPOTEKAHMS U YIIPABIICHUS IIPOLIECCAMH ITOJTYYECHUS U
IIPEBPALICHUS BEUIECTB;

*  «Xumuueckuii A3bIK» — OINEPUPOBAHUE CHUCTEMOM BAXKHEUIIMX XUMHUYECKUX TOHSTHM, BIIaJIeHUE
XUMHUYECKOH HOMEHKJIATypOl M CHMBOJHMKOM (XMMHUYECKHMMH 3HaKamu, ¢opMylaMu U
YpaBHEHUSIMHU);

* «Xumusi u IHCU3HBLY — CO6J'IIOI[€HI/IG IIpaBUI XAMHUYECKOH 0€30IacHOCTU IIpu O6paIlIeHI/II/I C
BCIICCTBAMH, MarcpruajlaMu MW XUMHYCCKUMH IIpoHeCcCaMH B HOBCGILHGBHOﬁ KHN3HHM H Ha
IIpOU3BOJACTBC.

[IporpaMma opueHTHpPOBaHA Ha OCBOEHUE OOYYarOIIMMUCS OCHOB HEOPIaHMYECKOH XUMHUHM U
KpaTKOE 3HAKOMCTBO C HEKOTOPbIMHU IOHATUAMHU U O0BEKTAMHU OPTaHUYECKON XUMUH.

B conepxatenbHON mMHUM «Bewjecmeoy pacKpblBaeTCs YUYEHHE O CTPOCHUH aTOMa U BELIECTBa,
cOCTaBe U KJIacCU(PUKAIUU XUMUYECKUX BEIECTB.

B conepxarenpHOM nMHMM «Xumuueckas peaxyusi» PACKpPbIBAETCS YUYEHHUE O XMMHMUYECKHUX
nporeccax: KiacCUPUKaAIUsI XUMUUECKUX Peakuil 1 3aKOHOMEPHOCTH UX MPOTEKaHUs; KaueCTBEHHAs
U KOJMYECTBEHHAs] CTOPOHBl XUMHUYECKMX IpOLECCOB (pacyéTbl MO XUMHUYECKUM (opMmynam u
YPaBHEHUSIM XUMHYECKHUX PEAKIIH).

B conepxarenbHON MUHUM «Xumuueckuii A36ik» (HOPMHUPYIOTCS YMEHUS YYalIUXCs Ha3bIBaTh
BellecTBa Mo (opMysIaM U COCTABIIATH (GOPMYJIbI [0 UX HAa3BaHMSIM, 3allUChIBaTh YPaBHEHUS peaKIUi
U XapaKkTepHU30BaTh UX, PacKpblBaTh MH(OpMAIUIO, KOTOPYIO HECET XMMHUYECKash CUMBOJIMKA, B TOM
quciie BblpakeHHast B TabnuuHoil (opme (Ileproanueckas cucrema xumuyeckux snemeHtoB JI. U.
MeneneeBa, TabauIa pacTBOPUMOCTH BELIECTB B BOJIE); MCIOJIb30BATh CUCTEMY XHUMHMUYECKHX
MOHATHM JIsl ONUCAHUSI XUMUYECKUX O0BEKTOB (JIEMEHTOB, BEILIECTB, MATEPUAJIOB U TIPOLIECCOB).

B copepxarenpHON JMHUM «Xumus u OJ#CU3Hb» PACKPBIBAIOTCS JIOTMUECKHUE CBA3M MEXKIY
CBOMCTBaMHM, MPUMEHEHUEM, MOJyYEHUEM BELIECTB B Ja0OpaTOPHBIX YCIOBUAX U Ha MPOU3BOJICTBE;
dopmupyeTcss KynbTypa 0€30MacHOr0 M SKOJOTMYECKH TPaMOTHOTO OOpaleHHs C XUMHUYECKUMHU
00BEKTaMHU.

B kypce 3HauuTenbHas pPOJb OTBOAUTCA XHMMHMUYECKOMY OJKCHEPUMEHTY: IPOBENECHHUIO
MPAKTUYECKUX PabOT U JTaOOPaTOPHBIX OMBITOB, (PUKCAIIMM U aHAIU3Y UX PE3YIbTATOB, COOJIIOIEHUIO
HOPM U IIpaBuiI 0€30MacHON paboThl B XUMHUYECKOM KaOuHeTe (J1abopaTopun).

Peanuzarust mporpaMMbl Kypca B Tiporiecce 00ydeHus: TT03BOJIUT 00yJaromuMCs TIOHATh POJIb U
3HaYeHHE XMMUHU CpPeAM JPYTruX HayK O MPHUpOJE, T. €. PAacKpbITh BKJIAJ XUMHH B (OPMHPOBAHUE
L[EJIOCTHOW €CTECTBEHHO -HAYYHON KapTHHBI MUpA.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPE/IMETA
[To 3aBepuieHMIO Kypca XHMHHM Ha 3Talle OCHOBHOTO OOIEro oOpa3oBaHUs BBITYCKHUKH
OCHOBHOM IIKOJIBI TOJKHBI OBJIAJIETh CIEAYIOIINMH PE3yIbTaTaMu:



MyHuumnanbHoe broaKeTHoe 06WweobpasoBaTe/ibHOE yupeKaeHne
«Bbonorosckan cpesHaAn obweobpasoBaTesibHas WKOIA»

|. Jluunocmnvie pesynomamor:

1) ocosnanue cBoeit STHHYECKOH MPUHAIEKHOCTH, 3HAHME UCTOPUM XMMHHU M BKJaa POCCHICKOM
XUMHUYECKON HAYKU B MUPOBYIO XUMHUIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOLIEHHS K TO3HAHMIO XHMHUM; TOTOBHOCTH M CIIOCOOHOCTH
o0yyaroImuxcs K CaMOpPa3BUTUIO M €aMOOOPAa30BaHUI0 HAa OCHOBE HM3y4YEHHbIX ()aKTOB, 3aKOHOB U
TEOPHI XMMUHU; OCO3HAHHOTO BBIOOpA M MOCTPOEHNE WHANBUIYAIbHON 00pa30BaTebHON TPAEKTOPHUH;

3)  opmuposanue LENOCTHON €CTECTBEHHO-HAYYHOH KApTUHBI MHPA, HEOTHEMIEMOH HYacThIO
KOTOPOU SABJISIETCS] XUMHUUYECKasi KapTUHA MUPAa;

4) osnadenue COBPCMCEHHBIM S3BIKOM, COOTBETCTBYIOIIIUM YPOBHIO Pa3BUTUA HAYKH U O6H.[CCTB€HHOI>1
IIPAKTUKH, B TOM YHCJIE 1 XUMHUYCCKUM;

5) ocsoenue conuanbHBIX HOPM, PABUI MOBEAEHHS, POJIEH 1 (POPM COLUATBLHOM KU3HH B COLHYME,
IPUPOJE M YACTHOM JKM3HUM HAa OCHOBE SKOJIOTMYECKOH KyJIbTypbl M 0€30IacHOro oOpalleHus ¢
BELIECTBAMH U MaTepHUaIaMUu;

6) @opmuposanue KOMMYHMKATHBHOH KOMIETEHTHOCTM B OOIIEHMH CO CBEPCTHHUKAMU U
B3POCIBIMH B IIpoIlecCe 00pa3oBaTEIbHOM, OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIIeI0BATEIbCKOM,
TBOPYECKOMN M JJPYTUX BUIOB JACATEIBHOCTH, CBSI3aHHBIX C XUMHCH.

Il. Memanpeomemnvie pesynomamor:
1) onpedenenue neneii coOOCTBEHHOTO OOYYEHHsI, MIOCTAHOBKA M (HOPMYITHpPOBAHUE ISl ce0sl HOBBIX
3ajay;
2)naanupoeanue yTeH NTOCTHIKECHHUS JKEJIAEMOT0O pe3yibTarta 0OydeHHs] XUMHUHU KaK TEOPETHUYECKOTO,
TaK U 3KCIIEPUMEHTAIILHOI'O XapaKTepa;
3)coomnecenue CBOUX NEUCTBUM C IUIAHUPYEMBIMH pPE3YyJIbTaTaMU, OCyujecmeienue KOHTPOIIsl CBOEH
NeSITeIbHOCTH B IIpPOLIECCE JIOCTMIKEHUS pe3yibTaTa, ONpeeNieHHe CIOCO00B JeMcTBUN mpu
BBITIOJIHEHUH JITA0OPATOPHBIX M MPAKTHYECKHX pPAa0OT B COOTBETCTBUU C TIPABMIAMH TEXHHUKH
0€301aCHOCTH;
4) onpedenenue WCTOYHHKOB XHMHUYSCKOH HH(MOpMALMHU, MOJy4eHUE M aHAIU3 e€, COo3IaHue
MH(GOPMALIMOHHOTO NMPOJYKTA U €ro Mpe3eHTaLNs;
5) wucnonv3zoeanue OCHOBHBIX WHTEIUICKTYAJIbHBIX OIEPAIMi: aHAIW3a W CHHTE3a, CPAaBHCHUS H
cucreMaTu3alnuu, oO0OOIIeHUs M KOHKPETHM3allld, BBISBIEHHUE NPUYMHHO-CIEJICTBEHHBIX CBS3€H U
nocmpoeHue JOTUYECKOTO PACCYKICHHS M yMO3aKJIIOUeHUs (MHAYKTUBHOTO, AEIYKTUBHOTO M IIO
aHAJIOTMH) Ha MaTepualle €eCTeCTBEHHO-HAyYHOTI'O COJCPKAHUS;
0) ymeHnue co3aBaTh, NMPUMEHATH U MPEOOPa3OBHIBATH 3HAKW U CHMBOJBI, MOJEIN U CXEMbl AJIs
peleHus yueOHbIX U M03HaBaTeIbHBIX 33a4;
7) ¢opmuposanue u pazeumue IKOJIOTUYECKOTO MBINUICHHS, YMEHHE MPUMEHATh €ro B
M03HABATENbHOM, KOMMYHUKAaTUBHOM, COLIMANIBbHON MPAKTHUKE U MPO(eCcCHOHAIBHON OpUEHTALUY;
8) cenepuposanue uneit n onpeaeIeHUe CPEACTB, HEOOXOIUMBIX JUIS UX peaTH3alnu.
1I1. IIpeomemmusie pezyrvmamol:
Boinycknuk nayuumcs:
- XapaKTepu30BaTh OCHOBHBIE METO/Ibl TO3HAHUS: HAOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT;
- OIMCBHIBAaTh CBOWCTBA TBEPHBIX, KHUIKHUX, Ta3000pa3HBIX BEHIECTB, BBLICISISI UX CYIIECTBEHHBIE
MIPU3HAKH;
- pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATUH (( aTtom», (( MOJeKyla», «XUMHUYECKUN
3JIEMEHT», «IPOCTOE BEIIECTBOY», (( CIOMXKHOE BEIIeCTBOY», (( BaJIEHTHOCTBHY», «XUMHUECKAs PEAKLUI»,
HCIOJIB3YS 3HAKOBYIO
CHCTEMY XMMUHU;
- pacKpbIBaTh CMBICII 3aKOHOB COXpPaHEHMsI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOPHH;
- pa3nu4aTh XUMUYECKHE U (PH3UUECKUE SBIICHUS,
-Ha3bIBaTh XMMHUYECKHE JIEMEHTHI,
- OIPENENSITh COCTAB BEIIECTB MO UX popMysiam;



MyHu1umMnanbHoe bloaskeTHoe 0bLeobpasoBaTesibHOe yupexaeHne
«bonorosckas cpeaHan obLieobpasoBaTesibHaA WKONA»

- OIIPEIENATh BAICHTHOCTh aTOMA DJIEMEHTA B COCUHCHHUSAX;
- OIPEIENSATh TUIl XUMUUYECKUX PEaKLnii;
- Ha3bIBaTh IIPU3HAKU U YCJIIOBUS IIPOTEKAHNSA XUMHUYECKUX PEaKLIN;
- BBISIBJIATH NPU3HAKH, CBUIETEIbCTBYIOIIUE O IMPOTEKAHUU XMMHUYECKON PEAKLUU IIPU BBINOJIHEHUU
XMMHMYECKOTO OIIBITA;
- COCTaBIJIATH (DOPMYITBI OMHAPHBIX COCTUHECHHIA,
- COCTABJIATh YPaBHEHUS XMMHYECKHUX PEaKIIM;
- co0mro1aTh npasuiia 0e30MacHoi padoThI IPH MIPOBEICHUH OIBITOB;
*-[10JIb30BaThCs J1a00OPaTOPHBIM 000PYIOBAHUEM U ITOCYI0H;
-BBIYHUCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl
BELICCTB;
- BBIUUCIIATH MAcCOBYIO JIOJTI0 XUMHUECKOTO 3JIEMEHTa 10 (hOpMyJie COCTUHECHHUS;
- BBIYUCIIATH KOJIMYECTBO, 00BEM HIIM Maccy BEILECTBA 110 KOJIUYECTBY, 00BEMY, MAcCe PEareHTOB M
IIPOJYKTOB PEAKIUY;
- XapaKTepu3oBaTh (pu3nyecKre 1 XUMUYECKHE CBOMCTBA MTPOCTHIX BELIECTB: KUCIOPOia U BOAOPOAA;
- [10JIy4aTh, COOUPATH KUCIOPOJ U BOJIOPOS;
- pacIio3HaBaTh OINBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPOL;
- PacKpbIBaTh CMBICI 3aKOHA ABOraapo;
- PacKphIBATh CMBICII IOHATUH «TEII0BOM 3 (PEKT peakLuny, «MOJSPHBIA 00beM»;
- XapaKTepu30BaTh (pU3HIECKHe U XUMHUUECKHUE CBOMCTBA BOJBI;
- PacKpbIBaTh CMBICI IIOHATHUS «PaCTBOPY;
-BBIYHCIIATH MaCCOBYIO JIOJIFO PACTBOPEHHOTO BELIECTBA B PACTBOPE;
-IIPUTOTOBJIATH PACTBOPBI C ONPENEIEHHON MaCCOBOM 10JIEH PaCTBOPEHHOIO BELIECTBA;
- Ha3blBaTh COEJUHEHHUS M3YYEHHBIX KJIacCOB HEOPraHMYECKUX BEILECTB; " XapaKTepu30BaTh
¢u3nyeckue W XUMHMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX BEIIECTB: OKCHJIOB,
KHCJIOT, OCHOBAHHM, COJICH;
- OIIPEIENSATh IPUHAIEKHOCTD BEILECTB K ONPEACIIEHHOMY KJIaCCy COEIMHEHUN;
- COCTaBJIATh (POPMYJIbl HEOPraHUYECKHX COEIMHEHUN H3YYEHHBIX KJIAcCO B; " MPOBOIUTH OIBITHI,
MTOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPraHMYECKHUX BELIECTB;
- pacro3HaBaTh ONBITHBIM ITYTEM PAaCTBOPBI KMCIIOT U LIEJIIOYEH M0 U3MEHEHHUIO OKPACKU MHAMKATOPA;
- XapaKTepu30BaTh B3aUMOCBS3b MEXKIY KJlacCaMH HEOPraHUYECKUX COETMHEHUII;
- packpbiBath cMbich [Iepuoauyeckoro 3akona 1. . Menneneesa;
- OOBACHATH (PU3MUECKUI CMBICT aTOMHOTO (IOPSAAKOBOr0) HOMEpa XMMHUYECKOTO JIEMEHTa, HOMEPOB
IPYIIIBI U IEpUoja B nepuoaudeckon cucreme .M. Menneneesa;
- 00BSCHATH 3aKOHOMEPHOCTH M3MEHEHMsI CTPOECHHUSI aTOMOB, CBOWCTB AJIEMEHTOB B MpeZesiax MaJlbIX
IIEPUOJOB U TNIaBHBIX NOJATPYIIIL;
- XapakTepu30BaTh XMMHUYECKHUE 3JIEMEHTHI (OT BOJOPOJA 10 KaJblMs) Ha OCHOBE UX IMOJIOXKEHUS B
nepuoaudeckoil cucteme A. M. MenneneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;
- COCTaBIISITb CXEMbI CTPOEHHS aTOMOB NepBbIX 20 3JI€MEHTOB MepHOAMYEcKOM cucteMbl 1. U.
Menaeneena;
- PaCKpbIBaTh CMBICI MOHATHI «XUMUYECKAs CBSI3b), «JIEKTPOOTPULIATEILHOCTBY;
- XapaKTepU30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOICTB BEIIECTB OT TUIIA KPUCTAIIIMUECKON PEIIETKH;
-OIpeNeNsITh BUI XUMHUUECKOH CBSI3U B HEOPTraHUYECKUX COEAMHEHUSX;
- U300paXkaTb CXEMbl CTPOEHHS MOJIEKYJ BEIIECTB, 0OpPa30BAHHBIX PA3HBIMH BUJAMHU XMUMHUYECKHX
CBsI3EH;
- PacKpbIBaThb CMBICI HNOHITHM «MOH» «KATHOH», «AHHUOH», (QIJIEKTPOJIUTBD), «HE DIEKTPOIUTHI»,
«QIEKTPOJIINTHYECKAsT JTUCCOLMALUA», «OKHCIUTEIb)», «CTEIEHb OKHUCICHUSN», «BOCCTAHOBHUTENDY,
«OKHCJIEHHEY, «BOCCTAHOBIIEHUEY;
- OIIPEACIIATh CTETIEHb OKUCIIEHHS aTOMA 3JIEMEHTA B COCIMHEHNH;
- PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTHUECKOHN TUCCOLMALINN;
- COCTaBJISATh YPABHEHUS IEKTPOJUTUYECKON AUCCOLMALMM KUCIIOT, IEJI0YEH, CONei;



MyHuuMnanbHoe BrofkeTHOe obLeobpasoBaTeibHOe yUpexaeHne
«Bbonorosckan cpefHaAn 0bLeobpazoBaTeibHasA LWKOA»
- OOBSCHATH CYHIHOCTb ITPOLECCaA HIIEKTPOJIUTHIECKON JUCCOIMALIMYI U PEaKLIUi HOHHOTO OOMEHa;
- COCTaBJIATH IIOJIHBIE U COKPALLEHHBIE HOHHbBIE YPABHEHMSI peakLnii 0OMeHa;
- ONPEAEIATh BO3MOKHOCTh POTEKAHUS peakLii HOHHOro 0OMeHa;
- IPOBOJUTH PEAKLINHU, IOATBEPKAAIOIINE KAUECTBEHHBI COCTAaB Pa3IMYHbIX BELIECTB;
- ONpEENATh OKUCIUTENIh U BOCCTAHOBUTEIIb;
- COCTaBJIATh YPAaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLINA;
- Ha3bIBaTh ()aKTOPBI, BIUAIOLINE HA CKOPOCTh XUMUUYECKON peakluy;
- KJ1accu(puuMpoBaTh XUMUYECKHE PEAKIIUU IO PA3TUYHBIM MIPU3HAKAM;
- XapaKTepu30BaTh B3aUMOCBSI3b MEXAY COCTABOM, CTPOCHUEM M CBOICTBAMU HEMETAJLIOB;
- TIPOBOJUTH OIIBITHI 10 MOJYYCHHUIO, COOMPAHUIO M M3YyYCHHIO XUMHUYECKUX CBOKWCTB ra3000pa3HBIX
BEIIIECTB: YIJIEKUCIIOT0 ra3a, aMMHUaKa;
- pacro3HaBaTh OIBITHBIM ITYTEM ra3000pa3Hble BELUIECTBA: YIJIEKHUCIIBINA a3 1 aMMHAK;
-XapaKTepHU30BaTh B3aUMOCBS3b MEX/Yy COCTABOM, CTPOEHUEM U CBOMCTBAMU METAJUIOB,;
- Ha3bpIBaTh OpraHMYECKHE BEIIeCTBA MO WX (opMmyse: MeTaH, 3TaH, ATHJICH, METaHOJ, A3TaHOI,
IJIMLEPUH, YKCYCHasl KUCJIOTa, aMUHOYKCYCHAsl KUCIIOTa, CTEAPMHOBAsT KUCIIOTA, OJICMHOBAsl KUCIIOTA,
IJII0K034;
- OLICHUBATh BIIMSHUE XMMUYECKOI'0 3arpsI3HEHHSI OKPY>KaIOLIeH Cpe/ibl Ha OPraHnu3M YeJI0BEKa;
- TPaMOTHO 00paIlaThecs ¢ BEIIECTBAMU B [TOBCEAHEBHOM KU3HU;
- OIpENeNsATh BO3MOXKHOCTh HPOTEKAHUS PEAKIMHA HEKOTOPHIX IpPEICTaBUTENIEH OpPraHUYECKUX
BELIECTB C KHCIOPOI0M, BOJOPOIOM, METANIAMU, OCHOBaHUSIMH, FaJIOT€HAMHU.
BuinyckHuk noayuum 603mo0x4cHOCHb HAYYUMbBCA:
-BBIJIBUTaTh U MPOBEPSTH IKCIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKHX CBOMCTBAX BEILIECTB HA OCHOBE
UX COCTaBa M CTPOEHMS, UX CIIOCOOHOCTH BCTYNATh B XUMHUECKUE PEaKIUH, O XapaKTepe U MPOTyKTax
Pa3IMYHbIX XMMHUECKUX PEaKLUi,'
- XapakTepu3oBaTh BELIECTBA IO COCTaBy, CTPOCHHUIO W CBOWCTBAM, YCTaHABIMBATh NPUYUHHO-
CJIEJICTBEHHBIE CBS3M MEXAY JAHHBIMU XapaKTEpUCTUKaMH BElleCTBa,’
- COCTaBJIATh MOJIEKYJISIPHBIE U MOJIHbIE HOHHBIE YpaBHEHHUs 10 cOKpal IEHHBUI] MOHHBIM ypaBHEHUSIM;
- MPOTHO3UPOBATH CIIOCOOHOCTH BELIECTBA MPOSBIATH OKHCIUTENbHBIE WJIM BOCCTAHOBUTEIbHBIC
CBOMCTBA C yUYETOM CTENIEHEN OKUCIEHUS 3JIEMEHTOB, BXOSIINX B €r0 COCTaB,'
- COCTaBJISITh ypaBHEHUS pEaKIMi, COOTBETCTBYIOIIUX I[OCJIEAOBATEILHOCTH MpEBpalleHUui
HEOpPraHMYECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;
- BBIABUTATHh U TPOBEPSTH JKCIEPUMEHTAIBHO TMIIOTE3bl O PE3yibTaTax BO3ACHCTBHS Pa3IMYHBIX
(akTOpOB HAa U3MEHEHUE CKOPOCTH XUMHUECKON peakliny,
- UCIOJIB30BaTh MPUOOPETEHHBIE 3HAHUS JUISl SKOJIOTHYECKH IPAMOTHOTO MOBEICHUS B OKpYXKaroIei
cpexne,
- HCIIOJIb30BaTh NPUOOPETEHHbBIE KJIIOUEBblE KOMIIETEHLMH MPU BHIIOJIHEHUH HPOEKTOB U Y4eOHO-
HCCIIEIOBATENbCKUX 3a/1au 110 U3YyYEHHIO CBOMCTB, CIIOCOOOB MOJYUYEHHUS U paclioO3HAaBaHUS BEIIECTB,
- 00BEKTUBHO OLIEHUBATh HH(POPMAIIHIO O BELIECTBAX U XUMHUYECKUX MPOLEccax,
- KpUTUYECKH OTHOCUTHCS K ICEBJOHAYYHON MH(OpMaLMK, HET0OPOCOBECTHOM peKiIaMe B CpeAcTBax
MaccoBOM HH(poOpMaINH;
- 0CO3HaBaTh 3HAYEHHUE TEOPETHUECKUX 3HAHUH 10 XUMUHU I TPAKTUYECKON JeSITeIbHOCTH YeJIOBEKa
- CO3/1aBaTh MOJEIM W CXEMBbl JUIsl pelIeHHs Yy4eOHbIX M IO3HABAaTENbHBIX 33134, MOHHUMATh
HEO0OXOIMMOCTh COOJIOZCHUS MPEANHUCAHUN, MpeAslaraéMbIX B HHCTPYKLIMSX IO HCIOJB30BaHUIO
JIEKapCTB, CPEJCTB OBITOBON XUMUH U JP.
COJAEPKAHUE YYEBHOI'O ITPEJIMETA
IoBTOpEeHue U 0000MIeHHE CBeIeHUIT 1O Kypcy 8 kiacca

bunapnsie coenunenus. Okcuapl coseoOpasyroue U HecosieoOpasyrommue. ['apoKcuab:
ocHOBaHUs, aM(poTepHbie, kucaoTel. Cpennue, kuciele, ocHoBHble COJIN.

O06o001ieHre cBefeHU 0 XUMUYecKuX peakiusax. Kimaccudpukanus XMMUYECKUX peakuuil 1Mo
Pa3IUYHBIM OCHOBAHUSM: COCTaBY M YHMCIY PEArupyrolMx U 00pa3yroIUXCs BELIECTB, TEIJIOBOMY
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ahdexTy, HampaBICHUIO, U3MEHEHUIO CTENIEHEH OKHMCIICHUS JIEMEHTOB, 00Pa3yIOIIUX Pearupyromme
BEIIECTBA, (pase, MCIOIb30BaHUIO KaTaTN3aTOPA.

[TonsiTue 0 ckopocTH XUMUYECKOM peakuuu. DaKTOphl, BIUSIOLIME HA CKOPOCTh XUMHUYECKUX
peakuuii: TOpupoAa pearupyroludx BEHIECTB, HMX KOHIIGHTpalUs, TeMIlepaTypa, IUIOLIAb
CONPUKOCHOBEHUS, HAIMUME KaTtanu3aTtopa. Karamus.

JdeMoHcTpauuu

e (O3HaKOMJIEHHUE C KOJUIEKI[USIMU METAJUIOB U HEMETAJUIOB.
O3HaKOMJIEHHE C KOJUIEKLIIUSIMH OKCUOB, KUCIIOT U COJIEH.
3aBUCUMOCTH CKOPOCTH XMMUUYECKON PEaKluy OT MPUPObl PEearupyroinux BeIecTB.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT KOHLIEHTPALMK PEarupyomnux BemecTs.
3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiui OT IUIOMIaJd COMPUKOCHOBEHUS pearupyrommx
BEILECTB («KUIIAIIUNA CTIOM» ).

e 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT TEMIIEPATypPhl PEarupyroIUuX BEIIECTB.
JlabGopaTropHbie ONBITHI
1. BzaumopeicTBue aMMHuaka v XJIOpoBOJA0pOAa.
2. Peakuust HeUTpaau3aiuu.
3. HaGmroenue TeroBoro 3G QexTa peakiuu HeHTpaaTu3aiim.
4. BzaumoerictBue cepHoit KUCIOThI ¢ okcuaom meau (II).
5. Pa3noxxeHue nmepokcuaa BOI0po/ia ¢ MOMOIIBIO KaTanas3bl KapTodens
6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEaKIUu OT IPUPOIbl PEArupyrolIuX BELIECTB HAa IpPHUMEPE
B3aMMOJICHCTBHS PAaCTBOPOB THOCYIb(haTaHATPUS U XJIopuaa Oapusi, THOCYIb(daTa HATPUS U COJSTHON
KHUCJIOTBI.
7. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pPEakiMH OT MPUPOAbl METAILJIOB MPU UX B3aUMOJECHCTBUU C
COJIIHOM KHCIJIOTOM.
8. 3aBHCHMOCTh CKOPOCTH XMMHYECKON pEeakuuu OT MPUPOABl KUCIOT MPH B3aUMOACHCTBUU HX C
KEJEe30M.
9. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT TEMIIEPATYpBHI.
10. 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKLUU OT KOHIIEHTPALIMH.
11. 3aBUCHMOCTh CKOPOCTH XHMHYECKOW pEaKIMH OT IUIOIMAad CONPUKOCHOBEHUSI PEarupyronmx
BEILIECTB.
12. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEaKIMy OT KaTaau3aTopa.

XMMHYeCKHEe PeaKIMi B PACTBOPAX JJIEKTPOJINTOB

[TonsiTrie 00 IEKTPOIUTUYECKON AUCCOIMALMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHL. MexaHu3m
JUCCOIIMAIIMU  BJIEKTPOJMTOB C PA3JIMUYHBIM XapakTepoM CBs3U. CTeneHb 3IEKTPOIUTUUYECKOU
nuccoraiuu. CUIbHBIE U CITa0bIe SJICKTPOJIUTHI.

OcCHOBHBIE TIOJIOKEHUSI TEOPUH DIIEKTPOTUTHUECKON aucconuanuu. Kinaccudukaius noHOB U
ux cBoiicTBa. KHUCIOThI, OCHOBAaHUS M COJIM KakK 3JEKTPOJIUTHL. VX Kiaccudpukanus u aucconuanmsi.

OO01mye XMMHUYECKHE CBOMCTBA KUCIIOT: U3MEHEHHE OKPAcKU MHJMKATOPOB, B3aUMOJICHCTBUE C
MeTaJlJIaMHi, OKCUJIAaMHU M TUIPOKCUIAMHU METAJUIOB U COMSIMU. MOJEKyIspHbIe U HOHHBIE (MIOJTHBIE U
COKpalIEHHbIE) YPABHEHUSI peaKnil.

XUMHYECKUN  CMBICJI  COKpPAlIEHHBIX YpaBHEHUH. YCIOBHS IMPOTEKAHMWS PEAKUUN  MEXIY
AJEKTPOJIUTAMU J0 KOHIA. PsJ1 akTHBHOCTH METaJIOB.

OO0mue XUMUYECKHE CBOMCTBa IIeNOuYed: B3aMMOJCUCTBHE C KHUCJIOTaMHU, OKCHUAAMH
HEMETaJlJIOB, cosiMu. O0IIre XUMHUYEeCKHE CBOIICTBA HEPACTBOPUMBIX OCHOBAaHUM: B3aUMOJIEHCTBUE C
KHCJIOTaMH, Pa3Ji0KeHHE MPU HArpEBaHUH.

OO0me XMMHUYECKHE CBOMCTBA CPEIHUX COJIEH: B3aMMOJICHCTBHE C KHUCJIOTAMH, IIETIOYaMH,
COJIIMM U MeTaJlllaMu. B3anmoielicTBIE KUCIBIX COJIEH CO MIET0UYaMH.

Iuaponms, kak oOOMEHHOE B3aMMOJIEHCTBHE COJEH C BOMOW. ['MAPOIW3 CONMM CHIIBHOTO
OCHOBaHUS M caboi KuciaoThl. ['uaponu3 comu cinadoro OCHOBaHUS U CHIIbHOM KucioThl. [llkana pH.

CBoiiCcTBa KHCIIOT, OCHOBAaHUW, OKCHJIOB M COJE€Hd B CBETE€ TEOPHM DJIEKTPOJIUTHYECKOU
JUCCOIIMAIMU U OKUCIIUTENbHO ~-BOCCTAHOBUTENIBHBIX PEAKIUH.
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JdemoHcTpanmu.
e lcmblTaHue BeUIecTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOJIHOCTD.
e 3aBHUCUMOCTb JJIEKTPOIPOBOJHOCTH YKCYCHOM KHUCJIOTHI OT KOHUEHTpamuu. " JIBrkeHue

OKpAILLIEHHBIX MOHOB B 3JIEKTPUUECKOM IIOJIE.

e OrmpeneneHue XxapakTepa Cpeibl B pacTBOpax CoJIeH.
JlabGopaTopHbie ONBITHI.
13. Iucconmanust cnadbIX JIEKTPOIUTOB HA IIPUMEPE YKCYCHOM KUCIOTHI.
14. I3MeHeHre OKpAaCKU UHIMKATOPOB B KUCIIOTHOM Cpejie.
15.Peakuiys HeUTpaau3aluy pacTBOpa MIENOUN PA3IUYHBIMUA KHUCIOTAMHU.
16. [Tomyuenue runpoxcugameu(Il) u ero B3aumoelicTBHE ¢ pa3IUIHBIMH KUCIOTAMH.
17. B3anmopelicTBUe CUIIBHBIX KUCIOT ¢ okcuaoM mcau(Il).
18-20. B3aumoelicTBre KACIOT ¢ METAJUIAMU.
21. KauecTtBeHHas peakiys Ha KapOOHAT-HOH.
22. Ilony4yenue cTyHI KPEMHUEBON KUCIIOTHI.
23. KayecTBeHHas peakusi Ha XJIOPHU/- WIH CyIb(aT-uOHbI
24. 3MeHeHne OKpacKyu MHIMKATOPOB B IIEJIOUHOU CpeEe.
25. B3aumogeicTBre IeI04€el ¢ YIIIEKUCIIBIM ra30M.
26. KauecTBeHHas peaklys Ha KATHOH AMMOHHSL.
27. llonyuyenue ruapoxcuaa mcau(ll) u ero paznoxenue.
28. B3aumogeiicTBre kKapOOHATOB C KUCIOTaMH.
29. Ilonyuyenue ruapokcuna xxenesa(lll).
30. BzaumozeiicTBue *kelne3a ¢ pactBopoM cyibhara meau(1l)
IIpakTnyeckune padornl
1. CBolicTBa KUCIIOT, OCHOBaHUM, OKCUJIOB U COJIEH B CBETE TEOPUU INEKTPOJIUTUUECKON TUCCOLIMAITN
1 OKHUCJIUTENIBHO -BOCCTAHOBUTEIBHBIX PEAKLIMM

HeMeTa/uibl M UX COeIMHEHUS

CtpoeHue aToMOB HEMETANIOB W WX mnojiokeHue B I[lepmonuueckorr cucreme. Psin
ANEKTPOOTpULATENbHOCTU. KpucTamnnueckue pemeéTrku HEMETauIOoB — MPOCTBIX  BEIIECTB.
Amnorponust u €€ npuuuHbl. DU3MYECKHe CBOWCTBa HemeTawioB. OOIME XUMHUYECKHE CBOWCTBA
HEMETAaJUIOB:

OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIBHBIE.

["asiorensl, cTpoOeHUE UX aTOMOB U MOJIEKYJl. PU3HUECKUE U XUMHYECKUE CBOMCTBA TAJIOT€HOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB rajloreHOB B 3aBUCUMOCTHU OT MX NoJiokeHus B [lepuoanyeckoit
cucteMe. HaxoxaeHue rajioreHoB B IPUPOJIE U UX NOJydeHHE. 3HAUeHUE U NPUMEHEHHUE raJOreHOB.

["amoreHoBOOPO/IBI M COOTBETCTBYIOIIME WM  KUCJIOTBHI:  IUIaBUKOBAs,  COJISIHAs,
OpomoBoAOpoHas, MoM0BoOopoaHas. [amoreHuasl. KauecTBeHHBIE peaklMyd Ha TallOT€HU-HOHBI.
[IpumeHeHne coeTMHEHUH rajJoreHoB U UX OMOJOoru4ecKast poJib.

O6mas xapaktepuctrka 3eMeHToB VIA-rpynmel. Cepa B mpupojie U e€ nonydeHue. AJTOTPOIHbIE
MoAU(UKAIIUU CEPHI U UX CBOMCTBA. XMMHUYECKHE CBONCTBA CEPhI U €€ IPUMEHEHHE.

CepoBoJ1OpOJI: CTPOCHUE MOJIEKYJIbI, PU3NUYECKHE U XUMUYECKHUE CB HCTBA, MOJIyYeHHE U 3HAYCHHUE.
CepoBopoponnas kuciora. Cynbhuasl 1 ux 3HaYeHue. JIIoMuHODOPHI.

Oxcun cepri(1V), cepaucras kucnora, cyabputhl. KauecTBeHHas peakuus Ha CyIb(QHUT-HOH.

Oxkcun cepoi( VI), cepnas xkucnota, cynbdarel. Kpucramnoruaparsl. KauecTBeHHass peakmus Ha
Cynb(ar-uoH.

CepHast KUCIIOTA - CUIIBbHBIN A71eKTposnuT. CBOMCTBA pa30aBIeHHON CEpHON KUCIOTHI, KAaK THITUYHON
KHCIIOTHI: B3aUMOJICHCTBUE C METaUIaMU, OCHOBHBIMU M aM(OTEPHBIMH OKCHJAAMU, OCHOBAHUSMHU H
ampoTepHBIMU THIPOKCHIaMH, coisiMu. KauecTBeHHas peakius Ha cylbdaT-noH.

OO61mas XxapakTepucTHKa dJeMeHTOB VA-Tpynmbl. A30T, CTpOSHHE aTOMa U MOJIEKyIbl. Duznueckue
1 XUMHUYECKHE CBOMCTBA U MPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €ro OMOJIOrHYecKast poib.

AMMHUaK, cTpoeHHe MOJIEKYNbI U (hU3MUecKHe CBOMCTBA. AMMHauHas BOJa,, HAIATBHIPHBINA CIUPT,
ruapar aMMuaka. JIOHOPHO -akUENTOpHBIM MeXaHu3M oOOpa3oBaHMs KaTHOHA aMMOHHS.

8
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BoccranoBurenpHble cBOMcTBa aMMuaka. Coiau aMMOHUS U MX IpuMeHeHne. KadecTBeHHas peakuus
Ha KaTUOH aMMOHHUSI.

Oxcuzpl a3oTa: HecosjeoOpa3yrolue U KUCIOTHbIE. A30THCTas KHCIOTAa U HUTPUTHL. A30THas
KHCJIOTA, €€ IoJydyeHre U cBorcTea. Hurparsl.

dochop, crpoenune aroma u amiorponus. Dochumael. Dochun. Oxcua dochopa(V) u
oprodochopnas kucnora. Docharer. Dochopubie ynoOperus. THCEKTHIIHIB.

OOmast xapakTepucTUKa 31eMeHTOB IV A-rpynmbl: 0COOEHHOCTH CTPOEHHUS aTOMOB, IPOCTBIX
BEUIECTB U COEIMHEHUN B 3aBHUCHMOCTH OT IOJIOXKEHHsS IeMEHTOB B llepmonnueckoil cucreme.
VYraepon. AnnorponHbsle MoaudUKanuu: anmas, rpadut. AMOp(QHBII yriepoa U ero copra: caxa,
aKTUBUPOBAHHBI yroib. AxcopOuusa. XuMmudeckue cBoWcTBa yraepoga. Kokcoxumumueckoe
IIPOM3BOJICTBO U €ro npoaykius. KapOumpl.

Oxkcun yrnepona(Il): crpoenue moiiekynbl, moiaydeHue u ero cpoictBa. Oxcupn yriaepona(lV):
CTPOCHHME MOJIEKYJIBI, IIOJIYYEHHE U €ro CBOMCTBA. YroipHas kuciora. Conu yrojbHOM KHUCIIOTHI:
KapOOHATHI U TUAPOKApOOHATHI. TeXHUYeCKas ¥ MUIIEBAst COJA.

Heopranuueckue M OpraHMYecKHE BELIECTBA. YTIJIEBOJAOPOIbl. XHMHUYEC KO € CTpPOEHHUE
OpPraHMYECKUX BEILECTB, KaK MOPSAI0OK COEJUHEHHSI aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

Mertan, 5TaH, Kak IpPEIENbHBIE YIVIEBOAOPOABl. OTWUIEH M ALETWIEH, KakK HeIpeaeabHble
(HeHachlllleHHbIE) — yriieBojoponbl. ['opeHue  yrieBogoponoB. KauecTBeHHble peakuuu Ha
HENpeIeIbHbIE COCIUHEHHUS.

OTUIIOBBIN CHUPT, €ro MOJydeHHe, MPUMEHEHHEe W (Qu3nosiornyeckoe aeucrBue. TpéxaToOMHBIM
cnupT riuuepud. KauecTBeHHasi peakuysi HA MHOTOAaTOMHBIE CIIMPTBHL. YKCYCHasi - NPEICTABUTEIb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemnuuii, ctpoenue ero aroma u cpoiictBa. Kpemuuii B npupozae. Cumunuasl U cuiad. Okcua
kpemHus(1V). KpemHueast kuciora u €€ Coiu.

IIponsBoncTBO cTexia U neMeHTa. [Ipogykuys CIIMKaTHON IPOMBIIIIIEHHOCTH: ONITUYECKOE BOJIOKHO,
Kepamuka, papdop, pasac. OnTunyeckoe BOIOKHO.

Hemerannsl B npuposae. @pakiinOHHAs MEPErOHKA KUAKOIO BO3yXa Kak CHOCOO MOJIyYeHHs
KHCIIOpO/1a, a30Ta, aproHa. [Tonyuenue gpocdopa, kpeMHus, Xjaopa, noja. DIEKTPOIU3 PaCTBOPOB.

[TosmyueHue cepHOM KHUCIOTBHI: CBIPbE, XUMH3M, TEXHOJIOTUYECKAs CXE€Ma, METOJ KHIISILEro
CJI0Sl, TMPUHLUIBI TEIIO0OOMEHa, MPOTUBOTOKAa M uMpKymauuu. Oneym. Ilpon3BoacTBO ammuakxa:
CBIPBbE, XUMU3M, TEXHOJIOTUYECKAs CXEMA.
JdemMoHcTpanuu

e Komneknus HeMETaLIOB.
e  Mojenu KpUCTAUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHbIE.

e (O30HAaTOp U NPUHIUIIBI €r0 PabOTHI
e ['opeHue HEeMeTaIOB - IPOCTHIX BELIECTB: cepbl, hocopa, IPeBECHOTO YIJIsl.
e OOpasibl raJIOreHOB - MPOCTHIX BEIIECTB.
e BzammojelicTBHE rajJoreHoB ¢ METaJUIaMH.
e BriTecHenue xsiopa 6poMOM MM HOJA U3 PACTBOPOB UX COJIEH
e  Komiekuus npupoaHbIX COEINHEHUH XJI0pa.
e BsaumopeicTBue cepbl ¢ METAIUIAMH.
e ['opeHue cepbl B KUCIOPOE
o  Komnekuus cynbQpUIHBIX PY.
e KauecTBeHHas peaklus Ha CyIb(pUA-UOH
e (OOeciBeunBaHNE OKPALICHHBIX TKAHEW U IIBETOB CEPHUCTHIM T'a30M.
e BzammojelicTBHe KOHIIEHTPUPOBAHHON CEPHON KHCIIOTHI C MEBIO.
e OO0yriMBaHHME OPraHUYECKHUX BEIIECTB KOHIEHTPUPOBAHHON CEPHOM KUCIOTON
e Jlnarpamma (( CoctaB BO3/IyXa».
e Buneodparments! u cnaiiast «[Ituusu 0azapei».
e [lonyuenue, cobupanue 1 pacrio3HaBaHUE aMMHAKa.
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Paznoxxenne 6uxpomatr aMMOHHUSL.
B3anmonencTere KOHIEHTPUPOBAHHOM a30THOM KMCIIOTBI C MEJIBIO.
- 'openue ué€pHoro nopoxa.
PasnosxeHnne HUTpaTa Kajaus U TOPEHUE APEBECHOIO YrojbKa B HEM
- OOpa3Isl MPUPOAHBIX coenuHeHuit Gpocdopa.
['openue pocdopana Bo3ayxe v B KUCIOPOAE.
e [lomyuenue Genoro gocdopa U UCTIBITAHUE €TO CBONCTB
o  Komnekuusa «O0pa3ibl IPUPOIHBIX COEAUHEHUHN YIIIepoiay»
e [lornomenune akTUBUPOBAHHBIM YIJIEM PaCTBOPEHHBIX BELIECTB MIIU T'a30B.
e VYCTpoHCTBO MPOTHUBOTA3a.
e Mopnenu MOJIEKyJI METaHa, ITaHa, STHJICHA U ALlCTUIICHA.
e BzaumopeiicTBue 3THIIEHA C OPOMHOM BOJON M paCTBOPOM IEPMAaHTaHATa KA.
e (OOmMe XMMHYECKHE CBOMCTBA KUCJIOT Ha IPUMEpPE YKCYCHOM KuCIOThl. KauecTBeHHas
peaxkuus Ha MHOTOaTOMHBIE CITUPTBHI.
Komnexus «O0pasibl NPUPOAHBIX COSAUHEHUH KPEMHHUS».
Komrekuus crekia, KEpaMUKH, LIEMEHTA U U3J1€JIMH U3 HUX.
Komtekuyst NpoyKIuy CUIIMKATHOM IPOMBIIIEHHOCTH.
Buneodparments! u cnaiiabsl «I[pou3BoICTBO CTEKIIA M LIEMEHTA .
Komnekuus «IIpupoaHpie COeTMHEHNSI HEMETAIIIIOB) .
Buneodparments! u cnaiabl «PpakMOHHAS IEPETOHKA KUJIKOTO BO3IyXa»
"Buneopparmentet u  cmaiiapl  «[lomydeHwe Bogopoja, KHCIOpOJAa W TaJIOTEHOB
JEKTPOIUTUYECKUM CIIOCOOOM.
Mogenu annapatoB Ui IPOU3BOJICTBA CEPHOM KUCIIOTHI.
Mogenp Kunsmiero cios.
Mozenb KOJIOHHBI CUHTE3a aMMHUaKa.
Buneodparments! u cnaiiasl «IIpon3BoacTBO CEPHOM KHCIOTHI».
BuneodpparmenTts! u cnaiiasl «IIpon3BoacTBO aMMHaKa.
e  Komnekuus «CpIpb€ 1)1 MONTy4YEHUS CEPHON KUCIOTHD.
JlabopaTopHbIe ONbITHI
31. Pacmo3HaBaHue raJloreHUA-NOHOB.
32. KayecTBeHHbIE peaKLMU HA CYIb(aT-UOHBI.
33. KauecTBeHHast peakiusi Ha KaTHOH aMMOHWUSI.
34. XuMHuueckre CBOMCTBA a30THOM KUCIIOTHI, KaK JIEKTPOJINTA.
35. KauecTBeHHbIe peakliuu Ha GpocdaT-noH.
36. Ilony4yeHue 1 CBOMCTBA YyrOJIbHON KUCIIOTHI.
37. KauecTBeHHas peakius Ha KapOOHAT-UOH.
38. IIponyckaHue yrieKuciIoro ra3a 4epe3 pacTBOp CHJIMKAaTa HATPHS.
IIpakTHyeckue padoTsl
2. VI3yueHue CBOWCTB COJISIHOM KHCIIOTHI.
3. 3yueHne CBOMCTB CEpHOM KHCIIOTBHI.
4. IlonydyeHne aMMuaKa U U3y4E€HUE €T0 CBOWCTB.
5. Ilony4yeHue yriieKuciIoro ra3a u M3y4eHHe ero CBOMCTB.
Metanbl M UX COeIMHEHUS
[Tonoxxenue metauioB B [leproandeckoi cucteMe XUMUYECKHX 3JIeMeHTOB 1. M. MeHneneena,
CTPOEHHE HUX aTOMOB M KpHUCTaUIOB. MeTajnudeckas CBA3b W METaUIMUYECKas KpHUCTaJUINYeCcKas
pemérka. Pu3MYECKHME CBOMCTBA METAJJIOB: JJEKTPO- M TEIUIONPOBOJHOCTh, OTPaXKaroIIas
CIOCOOHOCTB, MIACTUYHOCTh. CIuIaBbl YEPHBIE U LIBETHHIE.
Mertasibl Kak BOCCTAaHOBHTENN. DIEKTPOXUMHUYECKUI Psijl HAPsDKEHW. B3anmoielicTBre MeTaIIoB ¢
HEMEeTaJlJIaMH, OKCUJaMH, KUCJIIOTAMHU, COJIIMU. AJIFOMUHOTEPMHSI.
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CtpoeHre aTOMOB M MPOCTHIX BEIIECTB IIEIOYHBIX METAJJIOB. 3aBUCUMOCTb (PU3NYECKUX U
XUMHUYECKUX CBOMCTB WICJIOYHBIX METAJJIOB OT 3apsA/loB siiep uX aToMoB. OKCHUIIBI U THUIPOKCHIBI
LIEJIOYHBIX METAJUIOB, MX IIOJIy4YeHHE, CBOWCTBAa, INPUMEHEHHE. BakHeWlne Coau IIEeTOYHbIX
METAJUIOB, UX 3HAYEHUE B )KMBOM U HEKUBOU IPUPOJIE U B )KU3HH YEIIOBEKA.

CrpoeHue aroMOB M IPOCTBIX BEIIECTB IIEJIOYHO3EMENBHBIX METANIOB. 3aBUCUMOCTH
(U3MYECKUX U XMMHYECKHX CBOMCTB MICIIOYHO3EMEIbHBIX METAIJIOB OT 3apsIOB SACp MX aTOMOB.
Okcuabl U THAPOKCH]IBI IIEIOYHO3EMEIbHBIX METAUIOB, UX IOJYYEHHE, CBOWCTBA W IPHUMEHEHHE.
Baxneiimuye conu IIETOYHO - 3€MENBHBIX METAUIOB, UX 3HAYEHHUE B NPUPOJAE U JKU3HU 4YEIIOBEKa.
Kap6oHnats! 1 ruipokapOOHAThI KaJbLHU.

KéctkocTh BOIBI: BpeMeHHast U mocTosiHHas. CrocoObl yCTpaHEHUsT BPEMEHHOH >KECTKOCTH.
CrocoObl  ycTpaHeHHMs] MOCTOSIHHOM >k€cTKocTH. WonuThl. CoenuHEHUs allOMUHUS B MPHUPOJIE.
XuMuyeckue cBOMCTBa amroMuHUSA. OCOOEHHOCTH OKCH/A U THAPOKCUIA AIFOMUHUS KaK aM(pOTEPHBIX
coeMHEeHMH. BaxkHeimue conu amroMuHus (XJI0pu, cyabdar).

OcobenHoctu ctpoeHusi atoma kenesa. JKenmezo B mpupone. Baxkueiimiue pynbl sxenesa.
Oxcunel u ruapokcuast sxenesa(ll) u xenesa(Ill). Comu xenesza(ll) u >xeneza(Ill). OOnapyxeHue
MOHOB KaTHOHOB JK€JI€3a B pacTBOpE. 3HAUEHHUE COEIMHEHUH JKele3a.

Koppo3uss xumuueckass U 3J€KTPOXMUMHYECKas. 3aluTa METaJIOB OT KOppo3uu. Mertaiisl B
npupojie: B cBOOOJAHOM BHJie U B BHiae coeauHeHui. [lonstue o meramtypruu. YépHas U 1BeTHas
Mertamutyprus. IlupoMeramnyprusi, TMApOMETAILTYprus, 3JEKTpoMeTaiyprusa. JlomeHHbIl mpouecc.
[lepepaboTka 4yryHa B CTallb. DIEKTPOIH3 PACILIIABOB.

JdeMoHcTpamun
e B3saumopneiicTBUe HaTpHUsl, IUTUA U KAJIbLIUS C BOJIOM.
['openue HaTpusi, MarHus U keje3a B KUCIOPOJIE.
Bcenblika TepMUTHOR cMeECH.
B3aunMopeiicTBre cMecH MOPOILIKOB CEPhI U JKeJe3a, IUHKA U CEPBI.
B3aunmMopeiicTBre adtOMUHUS C KUCIOTAMM, LIEI0YaMU U BOJOM.
B3aunmMopeiicTBue xene3a u Meu ¢ XJI0pOM.
B3anMozeicTtBue Menu C KOHLUEHTPUPOBAHHOW CEPHOM KHMCIIOTOM M a30THOM KHCIOTOW
(pa36aBneHHON M KOHIIEHTPUPOBAHHOM).
Okpacka mIaMeHl COEIMHEHUSIMU 1IETOUYHBIX METAIIJIOB.
Okpacka MmIaMeHH COEUHEHUAMH IIETOUYHO3EMENIbHBIX METAILJIOB .
l"amenue u3BecT BOJLOM.
[Tonydenue KECTKOM BOABI B3AMMOAECHCTBUEM YIIIEKUCIIOTO ¢ U3BECTKOBOW BOJIOM.
YcTpaneHue BpeMEHHO KECTKOCTH KUIISTYEHHUEM U 100aBKOU COJIBI.
VYcrpaHneHue NoCTOSHHON KECTKOCTU JOOABKOM COIBI.
WMoHUTHI ¥ IPUHIIUT UX IEUCTBUS (BUICOPPArMEHT).
Konnekuusa npupoaHbIX COETUHEHUN aTtOMUHUS.
Buneodparments! u cnaiasl «OKCHT aTIOMUHUS U €70 MOAU(DUKAITII.
[TosryueHue aMmpoTepHOro rMAPOKCHIA ATFOMUHUS U UCCIIEI0BAaHUE €T0 CBOMCTB.
Komnekuus «X¥MMUYECKUE UCTOYHUKHU TOKAY.
Pe3ynbTarhl NIUTENBHOTO 3KCHEPUMEHTA MO HM3YYEHHUIO KOPPO3MHM CTANbHBIX H3JACIUNA B
3aBUCUMOCTH OT YCIIOBHM IPOLECCOB.
Boccranosnenue menu u3 okcuna meau(Il) Bogopomgom.
Buneodparments! u cnaiiasl «I[Ipon3BoCTBO UyryHa U CTAIH».
Buneodparments! u cnaiiasl «M3nemnus U3 4yryHa v CTaiamny».
Buneodparments! u cnaiast «I[Ipon3BoicTBO aTtOMUHUS.
JlabopaTopHbIe ONbITHI
39. BzaumozelicTBue keine3a ¢ pactBopoM cyibgara meau(ll).
40. [TonyyeHue U3BECTKOBOM BOJBI U OMBITHI C HEM.
41. lMonyuenue ruapokcuo xene3a( 1) u (I11).
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MyHuumnanbHoe broaxeTHoe 0bLeobpasoBaTeNbHOE yupekaeHne
«bonoroBckas cpefHAA 0bLweobpasoBaTenbHan LWKOAA»
42.KauecTBEHHbIE PEAKIIMU HA KATUOHBI KEJe3a.
IIpakTuyeckne padboThl
6. [Tonyuenue KeCTKON BOABI U CITOCOOKI €€ YCTpaHEHUSI.
7. PemieHune 3KCIIEpMMEHTAIBHBIX 33724 110 TeMe «MeTauib».
XuMHus 4 OKpY:Kaas cpeaa

Crpoenne 3emiu: sSApO, MAaHTHUS, 3€MHAas Kopa, MX XUMHUYECKHH cocrtaB. Jlutocdepa u eé
xuMu4eckuil coctaB. Munepansl. Pynbl. Ocagounbie nopoasl. 1lone3nsle nckonaempie. XUMHAYECKUAN
cocraB rupocheprl. XuMUYECKUI cOCTaB aTMOC(hEpHI.
HcTouyHuKHM XUMUYECKOT0 3arpsi3HeHUs OKpYXKartoliei cpefpl. ['odaabHbie SKOI0rHuYecKrue IpooieMbl
YeIIOBEYECTBA: IMAPHUKOBBIA 3(PQPEKT, KUCIOTHBIC [OKIU, O30HOBBIC [BIPHL. MexayHapOaHOE
COTPYJHUYECTBO B 00JIACTU OXPaHbI OKPYXKAIOUIEH cpeibl OT XUMUYECKOTo 3arpsisHeHus. «3enéHas
XUMUSD.
JdemoHcTpaumuu
e Buneodparmenter u chaiiael «CTpoeHue 3eMiau M €€ XHMHUYECKHH COCTaBy.

MUHEPAJIOB U TOPHBIX MOPO/I.
e Komnekuus «Pynbl METAILTOBY.
e Buneodparmentsl u cnaiipl «I 100abHBIE YKOJIOTHYECKUE TPOOIIEMBI Y€TIOBEYECTBAY.
JlabGopaTropHbie ONBITHI
43. 3yueHue rpaHuTa.
O0001meHNe 3HAHMI 10 XUMHH 32 KYPC 0CHOBHOI mKoJIbL. [loaroroska k OCHOBHOMY
rocy/1apcTBeHHOMY JK3aMeHy

CrpoeHue aroMa B COOTBETCTBUHU C IMOJIOKEHUEM XMMHYECKOro 3jiemeHTa B Ilepmonnueckoi
cuctemMe. CTpoeHHE BEIIECTBA: XUMHUYECKas CBSI3b W KPUCTAIMYECKUE PEHIETKU. 3aBHCHUMOCTD
CBOMCTB 00pa30BaHHBIX AIEMEHTAMU MPOCTHIX BEIIECTB (METAIJIOB, HEMETAJUIOB, OJIArOPOIHBIX T'a30B)
OT MoJIOXKEHUsI 3yieMeHTOB B Ilepromnueckoit cucreme. THUMOJNIOrMsS HEOPraHMYECKUX BELIECTB,
JIeJIeHUE UX Ha KJlacchl U rpynnsl. [IpencraBurenu.
[Ipu3Haku W yCIOBMS NIPOTEKaHUS XMMMYECKUX peakuuii. THIIONOrus XMMHMYECKUX PpEaKkIHi 10
pa3IUYHBIM OCHOBaHUAM. Peakiiu noHHOro 0oMeHa. OKUCIUTENFHO-BOCCTAHOBUTEIBHBIC PEAKITHH.

XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB. XapaKTepHble XUMUYECKHE CBOMCTBA COJIC00pa3yroMINX

OKCHJIOB, TUJPOKCHUIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX THAPOKCUIOB), COJICH.

n

Konmexuus

TEMATHYECKOE INTAHUPOBAHHME

Ne Bcero, W3 maux
m\in HaumenoBanue TeMbl Yac. [Ipakt.pabotel | KoHTp.paboThI
1 | Tema 1. [loBTOpEeHUE U 06001IEHNE 15 1 1

CBEJICHUH IO Kypcy 8 Kiacca.
XHUMUYECKUE PEAKIINU.

2 | Tema 2. HeMeTaiuiel ¥ UX COEIMHEHUS 25 4 1
3 | Tema 3. MeTaisl ¥ UX COENMHEHUS 17 2 1
4 | Tema 4. O0001IEHNE 3HAHUI 10 XUMUH 34 9 1

KypC OCHOBHOM 1mikoubl. [Toaroroska k
OCHOBHOMY T'OCYJIapCTBEHHOMY
sk3ameny.(OI'D)

6 | Utoro 66 7 4
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KAJIEHJAPHO-TEMATHYECKOE IVNTAHUPOBAHHME

Ne Tema ypoka Hara | [dara |[lomammnee OcHOBHOe co/lep;KaHue YPOKa XapakTepucTHKA OCHOBHBIX BU/10B
YpPOKa InJIaH (l)aKT 3alaHHuE ACATCIBbHOCTH oﬁyqamumxcﬂ
TEMA 1. IloBTOpeHue u 00001eHne cBeAeHUi Mo Kypcey 8 kiacca. XumMuyeckue peakuuu. 15 yacos.

1.1.1 MHCeTpyKTax 1O TEXHUKE [TonsiTue o ckopocTn xuMudecko peakuuu. dakTopsl, ObvacHAMb, 9TO TAKOE «CKOPOCTh XUMUYIECKOH PEaKIIUI»
6e30MaCHOCTH. BIIMAIOIIME HA CKOPOCTh XUMHYECKHX PEaKIU. Apeymenmuposams BHIOOP SAUHULL U3MEPEHUS
EcTecTBEHHEIE ITpupoja pearupyromunx BeecTB, UX KOHICHTPAIHs, Yemanaenueams NpUHMUHHO-CIICACTBEHHbIE CBA3H BIHAHHA
T — TeMIIepaTypa, IJI0IIa/b COIPUKOCHOBEHHS, HAJNYHE Pa3anUHbIX (hAKTOPOB HA CKOPOCTh XUMHYECKHX PEAKLU.
S ICMEHTOB. karanuzaropa. Karanms. § Habniodamv u onucviéams peakuy MEXTy BEIIECTBAMU C

JeMoHcTpanuu. 3aBUCUMOCTh CKOPOCTH XHMHYECKOM MOMOIIBIO PYCCKOTO (POJHOrO) A3bIKA U SI3bIKA XUMUH

1.2.2 AmpoTepHOCTh PEaKINU OT IPUPOIBI PEaTHPYIONINX BEIIECTB. IIpo6oOumsb ONBITHL, TIOATBEPKAAIONINE 3aBHCUMOCTE CKOPOCTH

133 Orxporrae J1, 1. 3aBHCHMOCTH CKOPOCTH XHMHYECKOH Peakiuy OT KOH XAMHYECKOHN PEaKI[Hi OT Pa3InYHbIX (aKTOPOB

LEHTPAINH PEarupyIOLINX BEIIECTB. 3aBUCHMOCTb
MenzeneessM CKOPOCTH XUMHYECKOH PEaKIuy OT IUIOIIa 1
[lepuosieckoro 3akona COTIPHKOCHOBEHHS PEATHPYIONTNX BENIECTB («KMIISIITHix
144 [Teproanveckuii 3aKOH 1 CII0¥1»). 3aBHCUMOCTH CKOPOCTH XUMHUECKOH peaKkIuu
[Iepuoanueckas cucremMa OT TeMIIEpaTypbl PEaripYIOIIUX BELIECTB.
J. W. JlaGopaTopHbIe ONBITHI.
MeHﬂeHeeBa B CBETE 6. 3aBUCHMOCTh CKOpPOCTH
YHUeHHS 0 CTPOEHHN XUMHHECKOH PEakLUHH OT NPHPOIB PearnpyroLux
aToma BELIECTB Ha MPUMEPE B3aUMOJICHCTBHS PACTBOPOB
THOCYTb(aTa HATPHSL U XJIopuaa Oapusi, THOCYIbhaTa
155 XapakTepucTuka o
HATPHS M COISHOM KHCIOTBI.
XAMHUTECKOTO 3JICMEHTA 7. 3aBHCHMOCTE CKOPOCTH XHMHUECKOH PEaKITHH OT
10 €ro II0JIOKEHUIO B MPUPO/IBI METAIUIOB MPH MX B3aHMOJICHCTBUH C COJISTHOM
Ilepuoguueckoi cucteme KHCIIOTOM.

1.6.6 Knaccudpukanus 8. 3aBHCHMOCTE CKOPOCTH XMMHYECKOH PEAKLIUH OT
XMMHYECKUX PEaKIHii 1o [PHUPOJIBI KUCIIOT MPH B3aUMOJICHCTBUH HX C )KEIIC30M.
pasIUYHBIM 9.3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peaKkIuu OT 3
OCHOBAHUSAM Temrepatypsl. 10.3aBHCHMOCTD CKOPOCTH XUMHYECKOH

peakuuu oT KoHIeHTpanuu. 11. 3aBUCHMOCTh CKOPOCTH

1.7.7 OKHCIUTENBHO- .

XMMUYECKON PEaKHy OT IUIOIIAIH COMPUKOCHOBEHHS
BOCCTaHOBHTE/ILHBIE pearupyoiux Benects. 12. 3aBUCHMOCTh CKOPOCTH
peaKunu XUMHYECKON PEAKIMH OT KaTaau3aropa

1.8.8 ITonsiTue o ckopocTu
XUMHUYECKON peakiiu.

Karanus.

199 XUMHUYECKUE peaKINU
KHCJIOT B pacTBOpax

1.10.10 | Xumuueckue peakuuu
OCHOBaHUH B pacTBOpax

1.11.11| Xumuuyeckue peakiuu

coJieil B pacTBOpax
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1.12.12

T'mpponus coneit

1.13.13

Ilpakmuueckasn paboma
1 «Pemenne
9KCIIEPUMEHTAIIBHBIX
3aj1a4 110 TeMe
«DNMEKTPOIUTHIECKAS
JFCCOLIUALISIY. »

1.14.14

IToBTOpEHUE N
0000IIICHUE TEMBI.
TTonroroBska k
KOHTPOJBHOI paborTe.

Konmponwvnas padboma Nel

1.15.15M0 Teme: «IToBTOpEHKEY
TEMA 2. Hememannut u ux coeounenus (25 u)
2.1.16 | O6was CtpoeHue aToMOB HEMETauIoB U UX rnosioxxkenue B [1C. ObwscHAMb, 9TO Takoe HeMeTaluTbl. CpasHueams allIOTPOITHEIC
Psin anexrpoorpunarensHocTr. Kprucrammueckne BUJION3MEHEHUsI KUcIopona. Packpeieams NPUIHHBL
XapaKTCPUCTHKA PELIETKH HEMETAIUIOB — IIPOCTHIE BEIIECTBA. AJUIOTPONIUH. Xapaxmepu3068anb XUMHIECKHE TIEMEHThI-
HEMCTAJJIOB. Annorponus U ee nmpuyrHbEL. Ou3nUecKre CBOHCTBa HEMETaJUTBI ¥ TIPOCTHIE BEIIECTBA-HEMETAIUIBL: CTPOCHHE,
HemeTayuoB. O0Imye XUMUYEeCKUe CBOMCTBA (u3HUecKre U XMMUYECKUE CBOUCTBA HEMETAIIOB. O0bACHAMb
HEMETaJIOB: OKUCIIUTEIBHBIE U BOCCTAHOBUTEIIBHEIE. 3aBUCUMOCTb OKHCIIUTENIFHO- BOCCTAHOBUTEIBHBIX CBOHCTB
JemoHcTpanuu: (v TpencKa3bIBaTh CBOMCTBA) 3JIEMEHTOB- HEMETAIUIOB OT UX
KOJUIEKIIUS] HEMETAJIIOB, MOJIETH KPUCTAIUTHYECKUX nonoxxenus B [leproanueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB
PELIETOK HEMETAIJIOB: aTOMHBIE U MOJICKYJISIPHEIE. 1. 1. Menneneesa. Yemanasnueams NPUUINHHO-CIICACTBEHHbIE
CBSI3M MEXIy CTPOSHHEM aToMa, XUMHUUECKOH CBS3bI0, THIIOM
KPUCTAJUTNUECKOH PeIIeTKH HEMETAJJIOB U X COSTUHEHUH, UX
(bm3uIecKIME CBOIcTBaMHU. /Jo0Ka3biéams OTHOCUTENFHOCTh
TIOHSTUH «METaJUD) M KHEMEeTaI».
2217 O6HIa$I lNanorensl, cTpoeHNe X aTOMOB M MOJIEKYIIL. Xapaxmepuzoeams cTpoeHHe, PU3NIESCKUE U XUMAIECKIE
®dusnueckne 1 XUMHYECKUE CBOMCTBA TaJIOT€HOB. CBOICTBA, MOJTyYeHUE U IPUMEHEHHE rajJloreHoB B IIaHe
XapaKTCPUCTHKA 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB TaJIOTEHOB B 00111ero, 0COOCHHOTO ¥ €IMHUYHOTO. Yemanagiusamy
aneMeHToB VIIA 3aBHCUMOCTH OT ux noyioxkenus B I1C. Haxoxnenue MIPUYHUHHO-CJIEICTBEHHbIE CBSI3U MEXy CTPOSHHEM aToMa,
CPYIIIIbI- TaJIOTEHOB rajloreHoB B IPUPOJE U UX NOTyuyeHHe. 3HaYeHue u XMUMHUYECKON CBA3bI0, TUTIOM KPUCTAININUECKOHN PEIIETKU
HMpUMEHEHHE TaJoTeHOB. TaJOTeHOB, UX (QM3MIECKIMHI U XUMHIECKUMHU CBOHCTBAMU
JdemMoucTpauuu:
OO6pa3Ipl raJJOreHOB — IPOCTHIX BEIIECTB.
BzanmMoelicTBIE TAJIOTEHOB ¢ METAJIIAMIL.
2.3.18 COC,[[I/IHGHI/IH ["anoreHoBOIOPO/IBI ¥ COOTBETCTBYIOILUE UM KHCIIOTHI: Xapaxmepuz06ams cOCTaB, QU3NICCKHE U XUMUIESCKUE
IIaBUKOBAsI, COJIsTHAsI, OPOMOBOZOPOAHAS, CBOIfCTBa, MOJTyYCHUE U IPUMEHEHHE COCMHEHHI TaIOTeHOB C
TaJIOT€HOB

nonoBogopoaHas. ['anorennapl. KauecTBeHHBIE peaku
Ha raJJOr€HU/1-UOHBbI. HpnmeHeHne COG)]PIHCHPIFI
TaJIOT€HOB U NX OHOJIOTHYIECKast POJIb.

JleMoHcTpanuu:

Konnexuus npupoHbIX coeIUHEHUH XJI0pa.

UCTIOJIb30BAHUEM PYCCKOTO (POIHOTO0) A3bIKA U A3bIKA XUMHUH.
Has3vi6amb cOeIMHEHNS TAJIOT€HOB 110 (JOPMYJIe U COCTaBIATh
(hOpMyITEI IO UX HA3BAHUIO Ycmanasnueams TPUINHHO-
CJICICTBCHHBIE CBA3H MEKAY XMMUYECKON CBSI3bI0, TUIIOM
KPUCTAUINYECKON PELIETKU COCAUHEHHI TaJIOr€HOB, UX
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(pU3UUECKIMU B XUMHUYECKIMU CBOMCTBaMHU. [Ipo6odums,
HAOIIOATh U ONHCHIBATh XMMUYECKUH HKCIIEPUMEHT IO
pacmo3HaBaHHIO TaJIOTeHUI- HOHOB C COOJIIOACHHEM TIPaBHII
TEXHUKH 0€30IIaCHOCTH. BbinoiHams pacdeTsl 10 XUMHIECKHM
(dbopMyiaM 1 ypaBHEHHUSIM PEaKIHii, IPOTEKAIONIUX C yIaCTHEM
COEIMHCHUI raJloreHOB.

2.4.19 Hpakm uyecKkas CousiHast KUCIIOTA — CUJIBHBIN 3JIEKTPOIUT. THIIHYHBIC Ymems obpamatecs ¢ 1a6opaTopHEIM 000pyJOBaHHEM H
6 2 PEaKIMU KHUCIIOT: B3aUMOJICHCTBUE C METAIIAMH, HarpeBaTeIbHBIMH NPHOOPaMU B COOTBETCTBUH C MIPaBHIAMH
paooma . OCHOBHBIMH U aM(OTEPHBIMU OKCHJIAMH, OCHOBAaHUSIMU | TEXHHKHU Oe3omacHocTH. Habniooams CBOUCTBA SNEKTPOIUTOB U
<<I/I3yquHe CBOHMCTB 1 aM(pOTEPHBIMHU T'HIPOKCHIAMH, COMSIMH. MIPOUCXOSIINX ¢ HUMH ABJIeHUI. Habniooams 1 ONUCHIBAaTh
COJISIHOM KHUCJIOTBI» KavecTBeHHBIE peaknny Ha XJIOPUJI- HOH. PEaKINHN ¢ y9acTHEM SJIEKTPOIUTOB C IIOMOIIBI0 €CTECTBEHHOTO
(PyccKOTO WM pOJHOTO) SI3bIKA U SI3bIKA XUMHH.
Dopmynuposams BBIBOJBI IO pe3yJIbTaTaM MIPOBEAESHHOTO
9KCIIepHMEHTa
2.5.20 | O6maga OO0u1as xapakrepucTuka 3JeMeHToB VI A - rpymnmsl. Jlasams o0UIYIO XapaKTEPUCTHKY aTOMaM, IPOCTHIM BEIECTBAM
Cepa B ipupoe 1 € noiaydeHue. AJIOTPOIHbIE 1 COCAVHEHHSAM XaJIbKOTEHOB B 3aBUCHMOCTH OT UX ITOJOKCHUS
XapaKkTCpUCTHKA MOIU(HUKAINH CEPBl K UX CBOHCTBA. XUMHYECKHE B [lepuoanueckoii cucreme. Xapakmepuzosams CTpOECHUE,
aneMeHToB VIA CBOMCTBA cephl U e€ mpuMeHeHue. JleMoHcTpanuu. awtoTponus, GU3NIECKHE M XMMUYECKIE CBOKCTBA, MMOTyICHUE
TPYIIIIbI- Bzaumopeticteue cepbl ¢ Metaiutamu. ['opeHue cepbl B 1 IPUMEHEHUE Cepbl. Ycemanaenueams TPUIHHHO- §
KHUCIIOpOJIe CIICICTBEHHBIE CBSI3H MEXK/y CTPOCHHEM aTOMa, XUMHYECKO
XaJIbKOTCHOB. Cep a. CBSI3bI0, TUTIOM KPUCTAJUTHYECKON PEHIETKH Cepbl, €€
> >
(M3UYECKIMH U XMMHYECKUMU CBOUCTBAMU. Buinonnamo
pacdéThl MO0 XUMUYECKUM (POPMYIIaM U YPaBHEHUSIM PEaKIui,
MPOTEKAIOUINX C YIaCTHEM cepbl. [Ipogodums, Hada0dams u
ONuUCHIBaMb XUMIYECKUH SKCIIEPIMEHT 10 TOPEHHUIO CEPHI Ha
BO3JlyX€ M B KHCIIOPOJIE C COOITIOACHNEM TIPABUIT TEXHUKU
0e30macHOCTH
2.6.21 CepOBO J0pOJ U CepoBOJIOPO: CTPOCHHUE MOJICKYJIbI, (HDU3NUECKHE U Xapfzxmepusoeamb cocTaB, GU3MYCCKUE U XI/IMI/I‘{GCKHG
XUMHYECKHE, MOITyYeHUE 1 3HAYCHHE. CBOICTBa, MOJTyYCHUE U IPUMEHEHNE COCIMHEHHH Cephl B
CyJ'II)(l)I/I)II)I. CepoBonopoanas kucinota. Cynbhuabl U UX 3HaAYECHHUE. CTETICHH OKUCIIEHHUS —2 C UCTIOJIb30BAHUEM PYCCKOTO
JIromuHODOPEL. (pomHOTO) SI3BIKA U A3BIKA XUMUH. Ha3b16amb COSANHEHHS CEPBI
Jemoncrpanus. Komwtekuus cynmsQUIHBIX pYyI. B CTETICHH OKUCJIEHHUS —2 TI0 (POPMYJIE U COCTABIATH (POPMYITBI
KauecTBeHHas peakius Ha Cyab(pra-HOH. 110 UX Ha3BaHUIO. Cocmaenams MOJEKYISIpHBIE U HOHHEIE
YpaBHEHUSI peaknuii, XapaKTepU3yIOIIIe XUMIIECKUE CBOHCTBA
COCIMHEHHUH Cephl B CTENEHN OKUCIeHUsT —2. Onucwvléams
HPOLECCHI OKUCIICHUSI- BOCCTAHOBJICHHS, OTPECTIATh
OKHCIIUTENb U BOCCTAHOBHUTEIb U COCTABIISATH JICKTPOHHBII
OanaHC B peaKklMsIX C yIaCTHEM CEPbl B CTETICHU OKHCIICHHS —2.
Yemanaenusames TpUaUHHO-CIIEICTBEHHBIE CBI3H MEXTY
XUMHYECKOH CBSI3bI0, THTIOM KPHUCTAJUTMUECKOH PEIETKI
COCIIMHEHUH Cephl, NX (PU3MIECKUMH H XUMUIECKIMH
CBOMCTBaMuU
2.7.22 KI/ICJ‘IOpO JTHBIE Oxcupa cepbi(1V), cepHUCTast KMCIOTa, CYIb(UTEL 3anuceieams GOpMyITBI OKCHIOB CEpbl, HA3BIBATD HX,

COCIUHCHUA CCPHI.

KauecrBenHnas peakuust Ha cynbput-noH. Oxena
cepbi(V1), cepHast Kuciora, Cyb(arhl.
Kpucramnorunpatel. KagecTBennas peakuus Ha

OIUCBIBATh CBOWCTBA HA OCHOBE 3HAHUH O KHCIOTHBIX OKCHAAX.
Xapaxmepusoeams cocta, GU3NUECKHE U XUMUUECKHE
CBOMCTBA CEPHOI KUCJIOTHI KaK 3JICKTPOJIMTA C UCIIOJIb30BaHHEM
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cynbpaT-noH.

JdemoncTpanuu. OGeclBeUnBaHUE OKPALLICHHBIX
TKaHel ¥ 11IBeTOB B3anmoseiicTBue KOHIIEHTPUPOBAHHOM
CEpPHOH KHCIOTHI ¢ Meablo. OOyriMBaHUe OpraHHIEeCKUX
BEILIECTB KOHLIEHTPHPOBAHHOH CepHON KUCIOTON
JlaGopaTopHbIe ONBITHI

32. KauecTBeHHbIE peaKIiH Ha CyIb(aT-HOHBI

pycckoro (pogHOro) s3bIKa U s3bIka XuMun. Cocmasnsimo
MOJIEKYJIAPHbIE U HOHHBIE YPABHEHUSI peakuuii,
XapaKTepU3YIOLUIUX XUMUYECKHE CBOMCTBA CEPHOM KUCIIOTHI.
Pacnosnasams cynbdar-noHsl. Xapaxkmepuszoeams cBoicTBa
KOHIIEHTPHPOBAHHOH CEPHOH KUCIOTHI KaK OKHCIIUTEIIS C
HCTIONIF30BaHIEM PYCCKOTO (POHOTO) SI3bIKA M SI3BIKA XUMHHL.
Cocmaensimv ypaBHEHHUs] OKHCITUTEIBHO-
BOCCTaHOBHTEIBHBIX PEAKLU METOJJOM 3JIEKTPOHHOr0 OanaHca.
Bvinonnams pacuérel Mo XUMHIECKHM (popMynaM u
YPaBHEHUSIM peakluil, IPOTEKAIOUINX C y4aCTHEM CEPHOMN
KHCIIOTBI.

2.8.23 Ipaxmuueckas CepHasi KHCIIOTa - CHIIBHBIN JIEKTPOJINT. Ymemw obparuaTbest ¢ 1abopaTopHBEIM 000pYHOBaHHEM U
o 3 CaolicTBa pa30aBIeHHON CEPHOI KUCIOTHI, KaK HarpeBaTeIbHBIMH IPHOOPaMH B COOTBETCTBUH C MIPABHIAMH
paooma . TUIUYHOHN KUCIIOTHI: B3aMMOJIEHCTBYE C MeTaJlIaMHy, TeXHUKH Oe3omacHocTH. Habniodams CBOMCTBA 3JIEKTPOIUTOB H
«I/I3y‘ICHHe CBOHCTB OCHOBHBIMHU H aM()OTEPHBIMU OKCHIAMH, OCHOBAHUAMH MIPOUCXOSIINX ¢ HUIMH SABICHUI. Habnooams u onucvieams
CEPHOI KHMCIIOTBI» U peakius Ha cynbhar-uoH. KauecTBennas PEAKINHN C y9aCTHEM 3JIEKTPOIUTOB C IIOMOIIBIO €CTECTBEHHOTO
aM(OTepHBIMU THAPOKCHIAMH, COJISIMU. (PyccKOTo MM pOJHOTO) S3bIKA U S3bIKA XUMHHL.
Dopmynuposams BBIBOIBI IO PE3yIIbTaTaM IIPOBEAEHHOTO
9KCIIepUMEHTa.
2.9.24 | O6mas OO01m1as XapaKTepUCTUKA 3JIEMEHTOB VA rpymibl. A30T Jlasamwb 001IYIO0 XapaKTEPUCTUKY aTOMaM, TIPOCTHIM BEIIECTBAM
CTPOCHUE aTOMa U MOJIEKYJIBI 1 COCAMHEHHSM ITHUKTOT'€HOB B 3aBUCUMOCTH OT MX HOJIOKEHHS
XapaKTCPUCTHKA ®duznueckue 1 XUMHYECKUE CBOMCTBA M IPUMEHEHHE B [lepnoaudeckoii cucreme.
31eMeHTOB VA a30Ta. A30T B IPUPOJIE U €TO OUOJIOTUIECKAs POIb. Xapaxmepuzoeams cTpoeHHe, PU3NIESCKUE U XUMUIECKIE
TPYIIIBL. A3OT. Buneodparments u ciaiinbl «[Ituasn 6azapeny CBOICTBA, MONy4YE€HUE U TPUMEHEHHUE a30Ta C UCIOIb30BaHUEM
JemoncTpanus. Inarpamma «CocTaB BO3ILyxa. pyccKoro (pOAHOTO) SI3bIKA U SI3bIKA XUMHU. Hazeieamb
COCIMHEHNS a30Ta M0 opMyIie U COCTABIATH (POPMYITBI IO HX
Ha3BaHHUIO. Ycmanasnueams IPUIUHHO-CIIEACTBEHHBIE CBSA3U
MEX]y CTPOCHHEM aTOMa U MOJICKYJIbI, BUJIOM XHMHYECKOU
CBSI3U, TUIIOM KPHCTAJUINYECKON PEIIETKH a30Ta U €ro
(U3MYECKUMH U XMMHYECKUMHU CBOUCTBAMU. Buinonnamo
pacdéThl o0 XUMUYeCKnM (OPMyTIaM U YPaBHEHUSIM PeakIuii,
MIPOTEKAOMINX C yJaCTHEM a30Ta
2.10.25| Ammvuak. Comnu AMMHUaK, CTpoeHHe MOJIEKYJIBI M (pU3NYECcKre CBOIicTBa. | Xapaxkmepuzoeamsb COCTaB, CTPOCHHE MOJEKYJIIBI, H3UIECKHE U

aMMOHUA.

AMMuavHast BOJa, HAIIATBIPHBIN CITUPT, THIPAT
amMmuaka. JloHOpHO-aKIeNTOPHbBIN MEXaHU3M
00pa3oBaHUs KaTHOHA aMMOHUS. BoccTaHOBUTEIBHBIE
cBoiicTBa aMMuaka. Cosli aMMOHMS U UX ITPUMEHEHHE
KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
Jdemonctpanuu. [Tonydenue, coonpanue u
pacrio3HaBaHHe aMMHuaka. Pa3noskenne Ouxpomara
aMMOHHSI.

JlabopaTopHble ONBITHI.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHUS

XMMHYECKHe CBOMCTBA, MOTydeHHE U MPUMEHEHHE aMMHaKa ¢
UCTIOJIb30BAHUEM PYCCKOTO (POIHOIO0) A3bIKA U A3bIKA XUMHUH.
Hasvieams com aMMOHUS 110 pOPMYJIaM M COCTABIIATh
(opMyJIBI IO UX Ha3BaHUAM. 3anucbiéan MOJNEKYISPHBIE H
VOHHBIE YPaBHEHUS PEaKLU, XapaKTepu3yolie XuMHYeCKHe
cBoOifcTBa aMMHaka u coieit ammonus. Cocmagisime ypaBHSHUS
OKHCITHTEITbHO-BOCCTAHOBUTEIBHBIX PEAKINH C yIacTHEM
aMMHaKa ¢ TIOMOIIIBIO 3JIEKTPOHHOTO Oananca. Ycemanagausamo
TIPUYUHHO-CIIEACTBEHHBIE CBA3M MEXK/TY BUIAMH XHMHUIECKIX
CBsI3€il, TUIIaMH KPUCTAJUIMYECKUX PEIIETOK aMMHUaKa U coliel
aMMOHHMS ¥ UX (U3NUECKUMU U XUMUYECKHMH CBOHCTBAMH.
1Ipo6ooums, HAOMIOAATH U ONMUCHIBATh XUMHUYECKUI
9KCIIEPUMEHT I10 PACMO3HABAHUIO HOHOB aMMOHHUSI C
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coOMI0ZIeHNEM MPaBUI TEXHUKH 0€30MacCHOCTH. Buinonnamo
pacuéThl 0 XMMHUYECKUM (pOpMyNaM U ypaBHEHHSAM PEaKIuii,
MIPOTEKAOMINX C yJaCTHEM aMMHaKa.

?.11.26 Hpakm uueckas Tlomyuenue, cobupanue u pacrio3HaBaHHE aMMHAKa. Ionyyams, cobupaTh U pacno3HaBaTh aMmMuak Odpawamucs ¢
6 4 M3ydenne pacTBOpUMOCTH aMMHAaKa B BOJIE 11ab0paTOpHBIM 000PYAOBaHNEM U HATrPEBATEIILHEIMHI
paooma XapaKTepPHCTHKA OCHOBHBIX CBOWCTB THIpaTa aMMHAKa. pudopaMy B COOTBETCTBHH C NIPABUIAMH TEXHUKHI
«HOJ'Iy‘IGHI/Ie KavecTBeHHas peakiusi HA KATHOH aMMOHUSL. 6e3onacHocTH. Habnodams u onuceiéams XUMHUYECKUN
aMMHaKa 1 ero SKCIEPHMEHT C MIOMOILBIO PYyCCKOTO (POJHOTO) SI3BIKA U S3bIKA
o xumuu. Popmynruposeams BHIBOIBI 110 Pe3yIbTaTaM
CBOUCTB» MPOBEIEHHOTO dKcepuMenTa. Compyonuuams B Ipoliecce
y4e0HOTO B3aMMOAEHCTBHS ITpH paboTe B rpymnmax
2.12.27 | Kuc JIOPOZI0COEPIKA OKCHITBI @30Ta: HECOICOOPA3YIONIIE U KUCIOTHBIC. Xapaxmepuzoeamsb cOCTaB, PU3MICCKUEC U XUMHICCKUC
A3oTHCTas KHCIIOTA U HUTPUTHL. A30THAsl KHCIIOTa, €€ CBOICTBa, NMOJTyYeHUE U MPUMEHEHHE OKCHIOB a30Ta C
IHE COCTMHCHUS noxy4yeHue u cBoiictea. Hurpator. HCTIONIb30BaHIEM PYCCKOTO (POTHOTO) SI3bIKA M SI3bIKA XUMUHL.
a30Ta. JemoncTpauuu. Bzanmoneiicteue Cocmasnsams MONEKYISIPHBIC Y HIOHHBIC YPaBHEHUS PEAKIIHA,
2.13.28 | Kuc JIOPOJIOCOIepKA KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C METIBIO. XapaKkTepU3yIolLIe XMMUYECKUE CBOMCTBA OKCUIOB a30Ta.
T'openne uéproro mopoxa. Paznoxkenne HuTpara Kanust Yemanaenueame IpUaUHHO-CIEICTBEHHBIE CBA3M MEXAY BUIOM
HIHE COCTNHCHUA U TOPEHUE IPEBECHOTO Yrojibka B HEM XUMHUYECKOU CBSA3H, TUIIOM KPUCTAIIIMUECKOHN PEIIETKN OKCUIOB
a3oTa. JlaGopaTopHbie onbIThI. 34. XumMuuyeckue cBoiicTBa a30Ta ¥ UX (PU3NUECKUMH M XUMHUIECKIMH CBOHCTBAMH.
A30THOM KUCIIOTHI KaK IEKTPOJIUTA. Xapaxmepuzosamsb cocTaB, pU3NIECKUE U XUMHUIESCKHIE
CBOICTBA a30THOU KHCIJIOTHI KaK 3JICKTPOJINTA, IIPUMEHEHHUE C
HCTIOJIB30BaHUEM PYCCKOTO (POTHOTO) SI3bIKA M SI3bIKA XUMUHL.
3anuceieams MONEKyYISPHBIE U HOHHBIE YPAaBHEHHS PEAKITHH,
XapaKTepHU3YIOL1e XUMHUUECKUE CBOMCTBA a30THOM KHUCIIOTHI
KaK 3JIEKTponuTa. [Iposodums, Haba00ams 1 ONUCHIBANb
XUMHUYECKUH 3KCTIEPUMEHT, XapaKTepU3yIOInii CBOWCTBA
A30THOM KHMCIIOTHI KaK AJIEKTPOJIUTA, C COOFOJCHUEM MPaBHJI
TEXHHUKHU 0€30I1aCHOCTU. Xapakmepu306amsb a30THYIO KUCIOTY
Kak okuciauTenb. Cocmaensams ypaBHEHUs] OKUCITUTENBHO-
BOCCTAQHOBHTEJIBHBIX PEaKILMH, XapaKTePU3YIOLINX XUMUYECKHE
CBOMCTBA a30THOM KHCJIOTBI KaK OKHCIMTEIIS, C IOMOLIBIO
AJIEKTPOHHOTO Oananca. [Iposodums, Hab0OamMs U ONUCHIBATND
XUMHYIECKHH 3KCIIEPUMEHT, XapaKTepU3YIOIIHH CBOWCTBA
A30THOM KHCIIOTHI KaK OKHUCIHTEIIS, C COOJIIOICHUEM ITPABIIT
TEXHUKH 0€30MacHOCTH.
?.14.29 q)OC(bOp U ero docdop, crpoeHre aroMa 1 autoTporust. Dochuabl. Xapaxmepuzoeams CTpOCHHE, ATIOTPONHUIO, GU3NICSCKUE U
Dochun. Oxcup dhocdopa(V) u oprodochopHas XUMHYECKHEe CBOWCTBA, TIOJIydeHHE U IpuMeHeHune pocdopa ¢
COCTMHCHUA kucinora. ®ocdarer. PocdopHbie ynodpeHus. UCTIOJIb30BAHUEM PYCCKOTO (POIHOI0) SA3bIKA U A3bIKA XUMHUH.
HucexTunuasl. CamocmosamenvHo onuceiéams cBoiictBa okcup pocopa(V)
JemoncTpamun. O6pasibl IPHPOIHBIX COSTUHEHUH KaK KHCJIIOTHOTO OKCHJIa U CBOHCTBA OPTO(POCHOPHON KUCIOTHI.
tdocdopa. l'operne pochopa Ha Bo3gyxe U B Hnniocmpuposame 3TH CBOMCTBA ypaBHSHUSIMA
kucnopope. [lomyuerne 6emoro ¢pochopa u HCbITAHNE COOTBETCTBYIOIIMX peakuuii. [Ipogooums, Habarwdams u
€ro CBOMCTB OnuUCHIBAMb XUMUYECKUHN SKCIIEPUMEHT € COOIOICHUEM NPABUIT
JlaGoparopHsle onbIThL. 3 5.KauecTBeHHbIE peakuy Ha TeXHUKH Oe3omacHocTH. Pacro3naBath Gocdar-noHsl
¢docdar-noH.
.15.30 | O6mas OOmast xapakTepucTuKa 3J1eMeHToB IV A- rpynmsr: Hasams 00IIYIO XapaKTEPUCTUKY aTOMaM, IIPOCTHIM BEIECTBAM
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XapaKTEePUCTUKA
3eMeHTOoB [VA
TPYIIBL. YTIEPOL.

0COOEHHOCTH CTPOSHUS aTOMOB, IIPOCTHIX BEIIECTB U
COEIMHEHHUH B 3aBUCHMOCTH OT MOJIOKEHHS JIEMEHTOB
B Ileproanueckoii cucteme. Yraepos. AIOTPOITHBIE
MoauGUKaIMY: anMmas, Tpadut. AMOPQHEIH yriiepon 1
€ro copTa: caxka, akTHBHPOBAHHBIH yroib. AcopOIs.
Xumuueckue cBoiictsa yriaepoaa. Kokcoxumuueckoe
MPOU3BOJICTBO M €ro mpoxyKiwmst. Kapouaer
Jdemonctpauuu. Komnexuus «O06pa3ibl IPUPOIHBIX
coeauHenu#t yraeponay. [loprper H. Jl. 3enunckoro.
[lornouienne akTUBMPOBAHHBIM YITIEM PaCTBOPEHHBIX
BEUIECTB WJIM I'a30B. Y CTPOMCTBO NPOTUBOTA3a

U COEAMHEHHSM 371eMeHTOB IV A- rpynmel B 3aBUCHMOCTH OT HX
nosoxkeHus B Ilepuonuueckoit cucreme. Xapaxmepuzosameo
CTPOEHHUE, AIOTPONHIO, PU3HYECKHUE U XUMUYECKHE CBOICTBA,
MOJTydeHUe ¥ IpUMEHEeHHe aMOp(HOTO yIieposa M ero COPTOB C
HCTIONIE30BaHIEM PYCCKOTO (POTHOTO) SI3BIKA M SI3BIKA XUMUH.
Cpasnusamsb CTpOCHYE U CBOMCTBA ajMa3a U rpadura.
Onucwvieams OKUCIATENEHO- BOCCTAHOBHTEIBHBIC CBOICTBA
yriaepoaa. [Iposooums, Haba00amy 1 ONUCHIBAMb XAMAIECKUI
SKCTIEPUMEHT € COOTIOCHUEM MTPABUI TEXHUKH O€30IaCHOCTH.

2.16.31| Kuc JI0POJOCOIEPIKA Oxcun yraepona(ll): ctpoeHre MOJICKYIIBL, TIONYYCHUE U | Xapakmepu306amb COCTaB, GU3NICCKHE U XMMUYCCKUE
ero ceoiictBa. Oxcup yriepoaa(1V): ctpoenue CBOICTBA, NOJy4EHUE U IPUMEHEHUE YTOJIbHOM KUCIIOTHI U €€
IHE COCTMHCHUS MOJICKYJIBL, TOJyYSHUE U €ro CBOMCTBA. YTONIbHA coueii (kapOOHATOB M THAPOKapOOHATOB) C HCIIOIH30BaHUEM
yriaepoaa. kucsiota. Conu yroyibHOM KHCIOTHI: KapOOHATHI U pycckoro (pOJHOTO) S3BIKA U A3bIKA XUMHUH. HL1rocmpuposams
runpokapOoHaTel. TexHUUYeCKas U MUIIEBast COaa. 3aBUCUMOCTb CBOMCTB COJIEH YTONBbHOM KHCIOTHI OT UX COCTABA.
JlaGopaTopusie onbIThI.36. [Toydenne u cBoiicTBa IIposodumv, Habar0dams u onuUCcvIBAMb XUMUYECKHN
yronbHO# kucnoTsl. 37. KadecTBeHHas peakuus Ha 9KCTIEPUMEHT C COOMIOAEHIEM MPaBHUI TEXHUKH O€3011aCHOCTH.
KapOOHAT-HOH Pacnosnasams xkapOoHaT- HOH. Bbinoansams pacd€Tel 110
XUMHYECKUM (OpMYJIaM ¥ YPaBHEHHUSIM PEaKiui,
MIPOTEKAIOMINX C YJaCTHEM COCIMHEHUH yriaepoa.
2.17.32 HpaKm uueckas [Momy4enue, cobupaHue U paco3HaBaHHe yrileKucnoro | I[lonyyams, coOMpaTh U paclo3HaBaTh YIIIEKUCIIBIN ra3
6 5 ra3za. M3y4eHue pacTBOPHUMOCTH YTIJIEKUCIIOTO Ta3a B Obpawamucsa ¢ m1abopaTOPHEIM 000PYIOBaHHEM H
paooma BOJIE ¥ XapaKTEPHUCTUKA KUCIOTHBIX CBOMCTB yrONBHOM HarpeBaTeIbHBIMH IPHOOPAMH B COOTBETCTBUH C MIPABHIAMH
«HOJ‘I}"ICHPIG kucioTel. KauecTBeHHas peakiys Ha KapOOHAT- U TeXHUKH Oe30macHocTH. Habniodams u onuceiéams
YTIIEKUCIIOTO Ta3a u TUIPOKapOOHAT-HOHBI XUMHYECKUH YKCTIEPUMEHT C MMOMOIIBI0 PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XUMHHU. POpMYUpo68ams BEIBOJIBI 11O
U3YyHCHUE €To pe3yabTaTaM NpoBeIeHHOTo dKcniepuMenTa. Compyonuuams B
CBOMCTBY npoiiecce y4eOHOro B3aMMOICHCTBHSI TPU paboTe B rpymimax.
2.18.33| VrieBo JIOPO/IBI Heoprannyeckue u opranudeckre BemecTna. Xapaxmepuzoeams 0COOEHHOCTH COCTaBa M CBOWCTB
YrneBonopoabl. XUMHUYECKOE CTPOEHUE OPraHUUECKUX OpraHMYEeCKUX COEeAUHEHUN. Pasiuuame npenensHbie U
BEIIECTB, KaK MOPAZOK COSANHEHHSI aTOMOB B MOJIEKYJIe | HEIpeJelbHbIe YTIIEBOMAOPOALL. Haszvieams u 3anuculéams
0 BaJIGHTHOCTH. MeTaH, 3TaH, KaK IpeeIbHbIe (hopMyITEI (MOJTIEKYIISIPHEIE M CTPYKTYPHBIE) BKHEHIIINX
YTJIEBOAOPOABL. DTWICH U alleTIICH, KaK HelpeIeNIbHbIe | MpeCcTaBUTeNel yIIIeBOZOPOaOB. [Ipednacamb 3KCIEPUMEHT TI0
(HeHaCHIILICHHbIC) YTIIeBOAOpObL. ['opeHne pacro3HaBaHUIO COSANHEHHH HEMPeaeIbHOIO CTPOCHHSI.
yrieBoopoaoB. KauecTBeHHbIE peakivy Ha Habnoodams 3a X010M XMMHYECKOTO IKCIIEPUMEHTA, OITHCHIBATh
HempeenbHbIC COSANHEHHSI. €ro ¥ JieNaTh BHIBOJBI HA OCHOBE HaOMIOACHHH. Dukcuposams
JeMoncTpamun. Moeny MOJIeKyll MeTaHa, 9TaHa, Ppe3yNbTaThl KCIIEPUMEHTA C TOMOIIBIO PYCCKOT0 (POIHOTO)
STUJICHA 1 alleTHIIeHa. B3anMoselicTBe 3THIIEH ¢ SI3BIKA, @ TAKXKE C TIOMOIIBI0 XUMUIECKUX (POPMYIT B ypaBHEHHH.
OpOMHO¥ BOZOH M paCTBOPOM TI€pMaHTaHATa KaJIHsL.
2.19.34| Kuc JIOPOIOCOIEPIKA DTHUIIOBBIH CIIUPT, €TO MOIyYeHUE, IPIMEHEHUE U Xapaxmepuzosamsb CIIUPTHI, KaK KACIOPOJICOIEPrKaIIHe
¢dusnonornueckoe aeiicteue. TpexaToMHBIN cUPT opraHuueckue coenunenus. Kiaccuguyuposams CIUPTHI 1O
e OPraHnvICCKUC rinuiepud. KauecTBeHHas peakiiys Ha MHOTOAaTOMHbIE aTOMHOCTU. Ha3vleams NpeCTaBUTENEH OJHO- U TPEXATOMHBIX
COCOANHCHUS. CIUpPTHL. YKCyCHasE — MPEACTaBUTEINb Kiiacca CIIUPTOB M 3aNUCHIBaTh U3 HOPMYJIbL. Xapakmepuzoeamo

KapOOHOBBIX KHCIOT. JleMoHcTpanuu. Obuye
XHMHYECKHE CBOMCTBA KHCIIOT HA IPUMEpe YKCYCHOH

KHCJIOTBI, KaK KHCJIOPOACOAECPKAINE OPraHNICCKUE
coenuHeHMs. Haszvieamo Hpe,I[CTaBPITeIIeﬁ TNIPpCACIIbHBIX U
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kucnoTel. KadecTBeHHas peakiysi HA MHOTOaTOMHBIE
CIIHPTHI

HelpeenbHbIX KapOOHOBBIX KUCIIOT Y 3aIIUCHIBATH U3
($hopMyIIBL

2.20.35 | KpemHwuii u ero
COCMHEHUSI.

Kpemuuii, ctpoenue ero aroma u cpoiictsa. Kpemuuii B
npupoze. Crmmnuaer u cwtad. Oxenn kpeMuus(1V).
KpemuueBas kucnora u e€ conu. JleMoHcTpanuu.
Komexunst «O6pa3ns! IpUpOIHBIX COSTUHEHHI
KkpeMHus». Komiekuust cTekna, KepaMUKH, IIEMEHTa 1
u3zenuii u3 Hux. JlaGopaTopHsie onbIThI. 38.
IpomyckaHue yriaekuciaoro raza yepes pacTBop
CHJIMKAaTa HaTPHS.

Xapaxmepuzosams CTpPOEHHE aTOMOB U KPHCTAJIJIOB,
(r3UIecKre ¥ XUMUYECKHE CBOMCTBA, TOTyYeHHE U
IIpUMEHEHHe KPEeMHHS C UCIIOIb30BaHHEM PYCCKOTO (POIHOTO)
SI3bIKA U SA3bIKA XUMHHU. Yemanaeaueams NIPUIHMHHO-
CIIEICTBEHHBIE CBSI3H MEX/Y CTPOSHUEM aTOMa, BHOM
XUMHUYECKOU CBSA3H, TUIIOM KPUCTAININUECKOHN pEIIETKU
KPEMHHS, er0 GH3UIECKIMH U XUMHIECKIMHU CBOHCTBAMU.
Bvinonnams pacuérel o XuMHIECKHM (popMynaM u
YPaBHEHUAM PEaKlUif, IPOTEKAOIUX C y4aCTUEM KPEMHHUS U
ero coelMHeHU. Xapakmepu3zoeamsy cOCTaB, HU3NUECKHUE U
XMMUYECKUE CBOWUCTBA, MOJIyYeHUE U IPUMEHEHHUE COCIUHEHUH
KPEMHUS C UCIIOJIb30BaHUEM PYCCKOro (POJHOIO) sI3bIKA 1
si3pIKa XUMUH. Cpashusams TUOKCHIBI YTIIEPOA M KPEMHUSL.

?.21.36 | Cwiukaruas
IIPOMBIIIIICHHOCTb.

IIpousBoncTBo cTekna u nemenTa. [Ipogykuus
CHJIMKAaTHOH NMPOMBIIITIEHHOCTH: ONTHYECKOE BOJIOKHO,
Kepamuka, ¢papdop, dpasac. OnTuyeckoe BOIOKHO
Jemonctpamun. Koniekiys IpoayKIuy CHINKaTHON
«I[Tpon3BOACTBO CTEKIIA U [IEMEHTa MPOMBIIIICHHOCTH.
BupeopparMeHTHI U ciai b

Xapaxmepuzoeams CUINKATHYIO IPOMBIIITIEHHOCTD U €&
OCHOBHYIO IPOAYKIHIO. Ycmanagnueams aHAIOTHU MEXIY
Pa3IHYHBIMH OTPACISIMU CHIIMKATHOH MPOMBIILICHHOCTH.

p.22.37 | Ilomyuenue
HEMETAIIJIOB

Hewmerannsl B npupoze. PpakiimoHHas eperoHKa
JKHJIKOTO BO3/yXa, KaK CIOCO0 IOIydeHHUs KHCIOPO/a,
azora, aprona. [lomydenue docdopa, KpeMHHS, XJI0pa,
nopa. DNeKTpoIn3 pacTBOpoB. JleMoHCTpanum.
Komnexuust «[Ipupo/iHbIe cOeAMHEHHST HEMETAILIOBY.
BuneodpparmenTs! u cnaiapl «PpakinoHHas eperoHKa
JKHUAKOTO BO3IyXa». BuaeodpparMeHTs! u craii bl
«ITomyuenne Bogopo/a, KUCIOPO/a U FaJOreHOB
HIIEKTPOIHUTHUECKUAM CII0COO0M»

Onucwvieams HAXOXKJICHAE HEMETAILIOB B IIPUPOJIE.
Xapaxmepuzosams HpaKINOHHYIO IEPETOHKY KUAKOTO BO3IyXa
KaK COBOKYIHOCTH (DH3HYIECKHX MPOLECCOB. APTyMEHTHPOBAaTh
OTHECEHHUE aKTUBHBIX HEMETAIUIOB K OKHUCIUTEIBHO-
BOCCTAHOBHTEIBbHBIM IPOIIECCAM.

p.23.38 | [Tomyuenue

Ba)KHEHIIINX
XUMHYECKHX
COE€IUHEHUI

[Tonyuenue cepHOI KUCIOTHI: ChIPbE, XUMU3M,
TEXHOJIOTMYECKasi CXEMa, METOJ KUIIAILETO CIos,
MPUHIUITE TEITIO00MEHA, IPOTHBOTOKA M IIUPKYJISIIUH.
OneymM. [Ipou3BOACTBO aMMHaKa: ChIPhE, XUMU3M,
TexXHoJIornueckas cxema. Jlemoncrpauuu. Monenun
annaparoB JJIsl IPOU3BOJCTBA CEPHOM KHUCIIOTHI.
Mogens kunsmiero cnost Mozenb KOJOHHBI CHHTE3a
amMuaka. BuneopparmenTs! u cnaiinst «[IponsBoncTeo
CepHOH KHCIOTHI)). BuaeopparMeHTsI U ciaii bt
«[1pon3BoacrBo ammuakay. Komrekiws «CrIpbe st
MIOJTYYEHUsI CEpHOU KHCIIOTHI)).

Xapaxmepuzosams XUMA3M, CBIPBE, aNlIapaTypy, HayIHBIE
TIPUHIUITEI ¥ TPOIYKINIO TPOU3BO/ICTBA CEPHON KHCIIOTHI.
Cpasnusams IPON3BOACTBO CEPHOH KHCIOTHI C IPOU3BOICTBOM
aMMHakxa.

.24.39 | O000LIEHnE IO TEME
«HemeTtaimiel 1 ux
COCIUHEHUSY

YPpok-ylpakHEHHE € UCTIOIb30BAHUE CAMOCTOSTENIBHOM
pa60T1>1 110 BBITIOJIHCHUIO MTPOBEPOYHBIX TECTOB,
3aJlaHUH U yIIPaKHEHUH

IIpo6odums OLIEHKY COOCTBEHHBIX TOCTHKEHHI B YCBOCHUH
TeMbl. Koppexmuposams CBOM 3HaHHS B COOTBETCTBUH C
TUTAaHUPYEMBIM pe3yNbTaToM [lonyuames XUMHIECKYIO
napopmaryn u3 pazmuaasix UICTOUHUKOB. Iipeocmasnsme
nHpopmarmio o Teme «Hemerans» B Bue TaOJIMI, CXEM,
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OIIOPHOI'0 KOHCIIEKTA, B TOM YHCIIE C IPUMEHEHUEM CPEIICTB
UKT

2.25.40| Konmponavnasn
paooma 2
10 TEMEC
«Hemeraiutel 1 ux
COCOAUHECHU A
TEMA 3. MeTtaJuibl B uX coeqnHeHus (17 yaco)
3.1.41 Tlonoxxeuue ITonoxenune meramnos B [lepuoanueckoii cucreme ObwscHAMb, 9TO TaAKOE METALTBL. Paznuyams Gopmbl
xuMudeckux 3neMeHToB [l. . Menneneesa, ctpoeHue CYIIECTBOBaHMS METAJIJIOB: 3JIEMEHTHI U IPOCTHIE BEILECTBA.
MECTaJIIOB B . HX aTOMOB M KpUCTa/LUIOB. MeTaindeckas cBA3b U Xapakmepuzoeamb XUMHUUECKHE 3JIEMEHThI- METAJLIBI 110 UX
HepI/IOHI/I‘ICCKOI/I MeTaUTHYecKas KPUCTAIUINIECKas peIéTKa. nonoxenuto B [lepuoamyeckoii cucreme a. M. Menaeneena.
CHCTEME, CTPOCHHE Puznyeckue CBOMCTBA METAIUIOB: 3JIEKTPO- U Ilpoeno3zuposame cBOWCTBA HE3HAKOMBIX METAJLIOB 110
TETIONPOBOAHOCTb, OTPAXKAIOIIAS CTIOCOOHOCTH, noJIokeHuro B [lepruoandeckoi cucreMe XUMUIECKUX
aTOMOB 1 MIacTUYHOCTh. CIIIaBbl YEPHBIC U IIBETHBIC. anemenToB JI. . Menneneesa. Yemanasnusams npuunHHO-
KpHUCTAJIJIOB. CIIEICTBEHHBIC CBA3U MEXKIY CTPOCHUEM aTOMa, BUJIOM
XUMUYECKON CBSI3H, TUIIOM KPUCTAJUIMUECKON peIETKH
METaJIOB — MPOCTHIX BELIECTB U UX COSAUHECHUM
3.2.42 | OOmue XuMru4ecKue Mertasuisl Kak BOCCTAaHOBHTEH. DIEKTPOXUMHUIECKUH Ob6vacuamp, 9TO TaKOE PST aKTUBHOCTH METAIUIOB. [Ipumensame
o psn HanpspkeHuil. B3aumopaelicTBue METanios ¢ €ro Ul XapaKTepUCTUKU XMMUYECKUX CBOMCTB IPOCTBIX
CBOHCTB MCTAJIIIOB HEeMeTaJUIaMH, OKCHAAMH, KACIIOTaMH, COJISIMH. BeIeCTB- MeTaIoB. OO06wams CUCTEMY XUMHIECKHX CBOHCTB
AmomuHorepmus. Jlemoncrpauuu. Bzanmoneiictaue METAaJIOB KaK «BOCCTAHOBHUTEILHBIC CBOWCTBa». Cocmagiams
HATpUs, TUTHS U KaJIbIHA ¢ BOJOH. ['opeHne HaTpns, MOJIEKYJIIPHBIE YPAaBHEHUS PEAKIHH, XapaKmepusyouux
MarHus U skejie3a B Kucjiopoje. Bemnplika TepMUTHON XMMHYECKHE CBOMCTBa METAIIJIOB B CBETE yYEHHs 00
cMmecu. B3aumopeiicTBre cMecH OPOLIKOB CEPhI U OKHCIIUTENIFHO- BOCCTAHOBUTEJIBHBIX MIPOLIECCAX, @ PEAKLIUH C
xKeJle3a, IIMHKa U cepbl. B3auMoaelicTBre alltOMUHUS C y4acTUEM JIEKTPOJUTOB, IPEACTABIATH TAKKe U B HOHHOM
KUCJIOTaMH, I1[eJIouaMU ¥ Boloi. B3zaumoneiicteue Bune. Habniooame ¥ ONHUCHIBATH PEAKIINY MEXKTy BELLIECTBAMH C
JKeJle3a M Meu ¢ XJIopoM. B3zanmogpeiictere menn ¢ TIOMOIIIBIO PYCCKOTO (POJIHOTO) S3bIKA U SI3BIKA XUMUH.
KOHIIGHTPHPOBAHHOI CEPHON KHCIOTON M a30THOM CamocmosamenvHo npogoOums ONBITHI, TOATBEPKIAOIINE
KHCIJIOTOM (pa30aBiIeHHON W KOHIEHTPUPOBAHHOM) XAUMHYECKHE CBOWCTBA METAIJIOB C COOTIOIEHUEM TIPaBHIT
JlabopaTopHblii onbIT. 39. B3aumoseiicTBue xxene3a ¢ TEXHUKH 0€30MacCHOCTH
pactBopoM cynbbara Menu(Il)
3.3.43 O6ma5{ CTpoeHHe aTOMOB U MPOCTBIX BEIIECTB. 3aBUCUMOCTh ObvsacHAmMb STUMOJIOTUIO Ha3BaHUS IPYIIIBI «IIETOYHBIE
(bl/ISI/ILleCKl/IX U XUMHUYECKHX CBOMCTB IICJTOYHBIX MCTaAJIJIbD). ﬂa@amb OGLLIy}O XapaKTEPUCTUKY LICITOUYHBIM
XapaKTCpUCTHKA METaJUIOB OT 3apsAoB sAep MX aToMOB. OKCHIBI 1 MeTaJuIaM 10 X TToJI0KeHHIo B [leproiaeckoii cucreme
HICJIOYHBIX TUIPOKCHIBI IIEIOYHBIX METAIUIOB, X MOTy4eHHE, xuMuaeckux anemeHToB . Y. Menneneesa. Xapaxmepuzosamo
METAIIOB CBOIfCcTBa, MPUMEHEeHHE. Baxnelmme conm menoaHbIx CTpOoeHNe, PU3NIECKre U XUMHIECKHE CBOMCTBA IETOYHBIX
3.4.44 | 06 METaJUIOB, X 3HaYEHHE B )KUBOI M HEXXMBOII IPUPOJIE U | METAIJIOB B CBETE OOIIEro, 0COOEHHOTO U €IHHUYHOTO.

s Hrast B )KHM3HU 4esoBeka. JlemoncTpanuu. Okpacka maMenu | Ilpedckasvisams HU3NYECKHE U XUMHUUECKUE CBOICTBA OKCHIOB H
XapaKTECPHUCTHUKA COCIUHEHUIMU IIETOYHBIX METAJIIOB. TUJIPOKCHJIOB IIEJIOYHBIX METAJIJIOB HA OCHOBE UX COCTaBa U
[IEJIOYHBIX CTPOEHHMS U IOATBEPKAATEL IIPOrHO3bI YPABHEHUAMU

COOTBETCTBYIOILUX peakuuil. //pogooums pacu&Tsl o
MCETAIJIOB

XUMHYECKUM (OPMYJIaM U YPaBHEHUSIM PEaKIUi, IPOTEKAIOLINX C
Yy4acTUEM LIETOYHbIX METAUIOB U UX COCAUHCHUI.
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3.5.45 | O6maga CTpoeHre aTOMOB U MPOCTHIX BELIECTB. 3aBUCHMOCTh ObvacHAMb STUMOJIOTHIO Ha3BaHUS TPYIIIBI «IIETOYHO-
(hU3MYECKHX IIENOYHO3EMENBHBIX METAIUIOB OT 3aps0B | 3€MeNIbHbIE METaIIbI». JJasams OOLIYIO XapaKTEPUCTUKY
XapaKTCPUCTHKA sep ux aToMoB. OKCHIBI U TUAPOKCHUIBI meTauiam 1A rpynmsl (1&noyHo-3eMeIbHBIM MeTaJlIaM) MO UX
ICJIOYHO3CMCEIIbHBIX HIEJI04YHO3EMEIIbHBIX METAIIOB, UX OIy4eHHE, nonoxeHuto B Ilepuoauyeckoil cucreMe XUMHUYECKUX
METAILIOB cBOlicTBa M IpHUMeHeHne. BakHelimue comn anemeHToB 1. U.Menpaeneesa. Xapakmepusosams CTpOCHUE,
MEIOYHO3EMENBHBIX METAJUIOB, UX 3HAYEHHE B IIPUPOe | (H3NYECKHEe U XUMHUUECKUE CBOMCTBA IENOTHO-3eMEIbHBIX
3.6.46 | Obas Y KM3HU 4enoBeka. KapOoHaTEI 1 rHapoKapOOHATE METaJUIOB B CBETE 00IIIEro, 0COOEHHOTO M €JUHIYHOTO.
XapaKTEpHUCTHUKA kanpuus. JdemoncTpauuu. OKpacka IiiaMeH! IIpeockazvieams Hu3HMIECKUe 1 XUMUYECKHE CBOHCTBA OKCUIOB
IEJI0YHO3EMEThHBIX COEIMHEHUSIMHU IMIETOYHO3EMENbHBIX METANIOB. U THJIPOKCUIOB MeTaiIoB [TA rpynmsl Ha OCHOBE HX COCTaBa
l'amenue U3BECTH BOAOH BOABI M OIIBITHI C HEH CTPOEHUSI U MOATBEP)KAATH IPOTHO3bI yPAaBHEHHAMH
METaLII0B JlabopaTopusiii onbIT. 40.IToryyeHne U3BeCTKOBOM COOTBETCTBYIOLIHX peakuuil. /Ipogooums pacuéTsl 1o
BOJIBL. XUMHYECKUM (OpMyJIaM U ypaBHEHHUSIM PEaKIui,
MIPOTEKAIOMINX C yJaCTHEM IIEeJIOYHBIX METAIIOB U UX
COCIMHEHUII.
3.7.47 | XKecTkoCTh BOJBI U JKéctroCcTh BOABI: BpeMeHHas U MOCTOsTHHAsA. CIIoCcOObI Ob6vacHamy, 9TO TaKOE «KECTKOCTb BOJB. Paziuuams
6 yCTpaHEHHs! BpeMeHHOH xEcTkocTH. CrocoOs! BPEMEHHYIO U ITOCTOSIHHYIO XKECTKOCTh BOJBI. [Ipedrazams
CIIOCOOBI €€ YCTpaHEHMsI MOCTOSTHHOM KECTKOCTU. VIOHUTBHI. CIOCOOBI YCTPaHEHHUS JKECTKOCTU BOABI /Ipo6ooumsb, HAOMOAATh
YCTpaHCHHUA Jemonctpauuu. [Toryyenne KECTKOM BOIBI Y OITUCHIBATh XUMUYECKUH SKCIIEPUMEHT, C COOIOICHUEM
B3aMMOJICHCTBUEM YIJIEKHCIIOTO C H3BECTKOBON BOJIOH. TIPaBHJI TEXHUKH 0€3011acCHOCTH.
VYcrpaHeHne BpeMEHHOH KECTKOCTH KUIISTYCHUEM 1
J06aBKOH COMBL. Y CTpaHEHUE MOCTOSHHOM KECTKOCTH
(BuneodparMeHT). 106aBKOH coapl. IOHUTHI M IPUHIAIT
WX JEHCTBUS.
3.8.48 Hpalcm uueckas [Tonyuenue xEcTkol BO/bI B3aUMOEHCTBUEM Ionyuamw, coOUpaTh U pacIiO3HABATH YTIIEKUCIBIN Ta3
pa doma 6 YTJIEKHCIIOTO C H3BECTKOBOH BOOH. YCTpaHEHI/IE: Obpawamucsa ¢ m1abopaTOPHEIM 000PYIOBaHHEM H
BPEMEHHOM >KECTKOCTH KHUIISTYCHNEM U J0OaBKOH COMBL. HarpeBaTeIbHBIMH IPHOOPAaMH B COOTBETCTBUH C MIPABHIIAMH
«HOJ‘Iy‘IGHI/Ie YcTpaHeHne NoCTOSIHHOM JKECTKOCTH J100aBKOM COJIBI. TeXHuKu Oe3onacHocT. Habnrooame u onucvieams
’KECTKOM BOJIBI U HcrmpiTanue skECTKOI BOJIBI PACTBOPOM MBbLIA XUMHYECKHH 3KCIIEPUMEHT C TIOMOIIBIO PYCCKOTO (POIHOI0)
6 SI3bIKA U SI3bIKA XUMHHU. POpMYUpo6eams BEIBOIBI 11O
CITOCOOBI €€ pe3ynbTaTaM NPOBEIEHHOT0 3KcnepuMenTa. Compyonuuams B
YCTPpAHCHUA» mporiecce yaeOHOT0 B3aMMOICHCTBHUS IPH padOTe B TPYIIAX.
3.9.49 | AJFOMUHUH U €ro CoenvHEHHs aIOMUHNIS B IPHPOe. XMMIUECKHE Xapaxmepuzoeamsb aTIOMUHUI TIO €70 TIOJOKEHHUIO B
cBoiicTBa amoMuHus. OCOOCHHOCTH OKCHAA [Neproxnueckoit cucremMe XUMUIeCKUX nemeHToB 1. 1.
COCTMHCHUS THIPOKCH/IA AIFOMUHHS KaK aM()OTEPHBIX COSIUHEHHUIA. Menpeneesa. Onucvigams CTpoeHHe, GU3HIESCKHE H
Baskueiinve coan aqroMuHus (XJI0puL, Cyibdar). XMUMHYECKHE CBOMCTBA aTIFOMUHUS, IOATBEPKAAs UX
Jemonctpamun. Koniekius npupoaHbIX COSANHEHHN COOTBETCTBYIOIIUMHU YPaBHEHUSIMH peakiuid. O0wscHamb
amoMuHus. BumeohparMenTsl u crnaiasr «OKCHI JIBOMCTBEHHBIN XapaKTep XUMUYECKUX CBOHCTB OKCUIA U
TIOMUHMS 1 ero Moaudukanumy. [lonydyeHue THApPOKCHIA amoMUHUA. KOHKpeTH3upoBaTh
amM(OTEepHOTO THAPOKCH/IA AMIOMHUHHS M UCCIIEIOBAaHHE JNEKTPOIIUTHIECKOE TTOTyICHHE METAIIOB ONHUCAHUEM
€ro CBOIMCTB. MIPOM3BOJICTBA AMIOMUHUS. Ycmanasnueams 3aBUCUMOCTD
obnacTelt MpUMEHEHHUSI AIIOMUHHS H €T0 CIUIAaBOB OT CBOMCTB.
I1Ipo6ooumsb pacyETHI M0 XUMUIECKHM (HOPMYIIaM U YpaBHEHHSIM
pealcuylﬁ, MPOTEKAIONINX C YH4aCTUEM AJIFIOMUHUA U €T0
COEIMHEHUIA.
3.10.50 | XKemne3o u ero OcobeHHOCTH cTpoeHHus aToMa xernesa. XKeneso B Xapaxmepuzosams nionoxeHue xenesa B [lepuogudaeckoit
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COCOAMHCHU

3.11.51

Kemneszo u ero
COCINHCHUA

npupoze. Baxuelimue pyzasl xene3a. OKCUIBI U
runpokcus sxenesa(ll) u (I11). Conu xenesza(1l) u (IIT)
OOHapyKeHrEe HOHOB KaTHOHOB eJie3a B pacTBOpeE.
3HayeHUe coeAUHEeHUH xkene3a. JlabopaTopHbie
onbIThI. 41. [Tomydenne runpokcuos xenesa(ll) n
(IIT). 42 KagecTBeHHBIC peaKMU Ha KATHOHBI JKeJle3a.

cucreMe xuMmuueckux snemeHtoB [l. 1. Menneneesa,
ocobeHHOCTH cTpoeHus aroMa. Onucvigams HU3NUECKHUE U
XMMHYECKHE CBOMCTBA JKelle3a, MOATBEPKIas UX
COOTBETCTBYIOIIUMH YPaBHEHUSIMH peakiuid. O0vscHamb
HaJIM4HeE BYX TCHETHIECKHX PAJOB coeAnHeHni xene3a Fe2+ u
Fe 3+ . Yemanaenusame 3aBUCHMOCTB 001acTeH IPUMEHCHUS
JKeJe3a 1 €ro CIUIaBOB OT CBOMCTB. [IpoBOUTE pacdéTsI Mo
XUMHYECKHM (OpMyNiaM U ypaBHEHUSIM PEaKLuid,
MIPOTEKAIOMIUX C y9aCTHEM KeJle3a H €T

coeuHeHui. Habnooams u onucvbiéams peakiiuu MEXITY
BEIIECTBAMH C TIOMOIIBIO PYCCKOTO (POIHOTO) A3bIKA U A3bIKa
XUMHHU

3.12.52

IHpakmuueckasn
paboma 7 «Pemenue
3KCHEPUMEHTAIBHBIX
3a/1a4 110 TeME
«Metamabi»»

Pemrenne OKCIEPUMEHTAJIBHBIX 3a/la4 HapaclioO3HaBaHUE
1 MMOJIYUYCHUE METAJJIOB U UX COCTUHEHUI

DKCIIepUMEHTAIBHO UCCIe0068amb CBONCTBA METAJUIOB M MX
COCIMHECHUH, pelaTh SKCICPUMEHTAIIBHBIC 331291 110 TEMe
«Mertams. PaboTtats ¢ m1abopaTopHBIM 000pyIOBaHUEM U
HarpeBaTeIbHBIMHI IPHOOPaMU B COOTBETCTBUH C MPABHIAME
TeXHHUKH Oe30macHoCTH. Habnrooams CBOHCTBA METAJUIOB U HX
COCMHEHUH U SBJICHUMN, IPOUCXOIAIINX ¢ HUMU. Onuceieams
XUMHUYCCKUH SKCTIEPUMEHT C MMOMOIIBIO PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XUMHU. DopMyIupoeams BHIBOJBI 10
pe3yabpTaTaM HpOBEISHHOTO dKCIIepuMenTa Onpedensims
(ucxons 3 yueOHOM 3a1a4n) HEOOXOTUMOCTh HCIIOJIb30BaHHUS
HAOJIIOJICHUS WJTH DKCTICPHMEHTA

3.13.53

Koppozus meTaiioB u
CTIOCOOBI 3aIUThI OT Hee

3.14.54

MeTassl B IpUpoOE.

Koppo3snst xumudeckas ¥ 3IeKTpOXHUMHUIecKas. 3amura
METaJIJIOB OT Koppo3uu. Jemoncrpauuu. Komnexus
«XUMHIYEeCKHe NCTOYHUKH TOKa». Pe3ympTaTel
JUINTEIBHOTO SKCIIEPUMEHTA 110 U3YUCHUIO YCIOBUH

Ob6vacuamp, 9T0 Takoe KOPPo3ust. Paznuuames XUMHIECKYIO 1
INEKTPOXUMHUUIECKYIO KOPPO3HH. Htiocmpuposams IOHATHS
«KOPPO3HSMY», «KXUMHUIECKAsI KOPPO3USI», «INEKTPOXUMUIECKAs
KOppo3us» puMepamu. Xapaxmepuz06ams CIOCOOBI 3aLIUTHI

IMonsiTue o MPOLIECCOB KOPPO3UH CTAIIBHBIX M3/IENHii B METAJLIOB OT Kopposuu Kraccuguyuposamos GopMs
METaUTypPIUH. 3aBUCHMOCTH OT YCIJIOBHIA IPOIIECCOB. MPUPOJIHBIX COeMHEHUH pupoe. Xapaxmepuzoeams o0IINe
3.15.55[MeTasubl B pupoze. CrIOCcOOBI MONyYeHHs METALIOB. KOHKpETH3UpOBATh STH §
I CHOCOOBI IPUMEPAMHE U 3JIEKTpOMETAILTyprusi. JJoMeHHBIiH
OHATHE O npotecc. Onucviéams TOMEHHBIH MPOLIECC U
MCTAJLTypTHH. JIIEKTPOIUTHYECKOE TIOJyYEHHE METAIIOB. Pasinuars 4épHbie 1
LBETHBIE METAJUIBL, YYT'YHbI U CTAJIA
3.16.56 O606H.ICHI/IC 3HAHUU VYpok-ynpaxHEeHHE C UCTIOIb30BAHUE CAMOCTOATENbHON | [Ipogodums oyenky cOOCTBEHHBIX TOCTHKEHUI B YCBOCHUH TEMBI.

o TeMe «MeTayibl»

paboTHI MO BHIMOJIHEHUIO TIPOBEPOYHBIX TECTOB,
3aJJaHUH U yIPaKHEHUH.

Koppexmuposamb cBOU 3HaHHUS B COOTBETCTBHH C ITAHUPYEMBIM
pesynbraToM [lonyuames XUMHIECKYI0 HHPOPMALINK 13
Pa3INYHBIX UCTOYHUKOB. [Ipedcmasnsames NHOOPMALMIO IO TEeMe
«MertamsD» B Bujie TabMIuUII, CXEM, OTIOPHOTO KOHCIEKTa, B TOM
yucie ¢ npumenenueM cpencts UKT.

3.17.57

Konmponvnasn
paboma 3
o TeMe

«MeTtanisl»
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TEMA 4. Xumus 1 oXpaHa OKpy»kawiei cpeabl (9 4acoB)

4.1.58 | Xumuueckas CrpoeHue 3eMu: Apo, MaHTHs, 3eMHast KOpa, X Hnmezpuposamse cBeeHUs 0 Gpr3nUdecKoi reorpadun B
XUMHYECKHi cocTaB. JIutocdepa u e€ XxumMuaeckuit 3HaHUSA O XMMMUYECKOW OpraHU3alluu TIAaHETHI.
OpraHu3aIns coctaB. MuHepansl. Pynsl. OcagouHble opobt Xapaxmepuzoeams XUMUYECKUI COCTAB FE€OIOTHIECKUX
IJIaHEThI 3eMIIS [Tonesnsie nckonaemble. XUMUYECKUHN COCTaB obomnouek 3emnu. Pazruuams MUHEPAJIBl U TOPHBIE TOPOJIBL, B
ruapocepbl. XMMHYECKU cocTaB aTMOCHEPHI. TOM YHCIIE U PYBL
JemoncTpamun. BuneodparMenTs! U ciaiiibr
«Ctpoenue 3eMid U €€ XUMUUYECKUNA COCTaBy.
Komnexnus munepanos u ropasix nopos. Komieknus
«Pynp1 MeTaioBy. JlaGopaTopHble ONBITHI. 43.
M3ydenue rpanura.
4259 OxpaHa McTouHNKI XUMHYIECKOTO 3arpsI3HEHUS OKPY KaIOIIeH Xapaxmepuzoeams NCTOUHIKH XHMHYECKOTO 3arpsI3HEHHS
o cpenpl. [mobanbHbIE KOJIOTHYECKHE TPOOIIEMBI OKpykaromiei cpeasl. Onuceiéams TI00ANBHBIE SKOJIOTUIECKUE
OKPYKatoIen Cpe/ibl YeJI0BEYECTBA: MAPHUKOBBIHA 3()(EeKT, KHUCIOTHBIE MpoOJIeMBI YeTOBEUECTBA, CBA3AaHHBIE C XMMHUYECKUM
OT XUMHYECCKOI'O JIOX 11, O30HOBBIE ABIPEL. MeXIyHapoJHOE 3arpsisHeHueM. [Ipediaeame MyTH MUHUMU3ALUH BO3ACHCTBHS
3arps3HEHUs COTPYAHHYECTBO B 00JIACTH OXPaHBI OKPYIKAIOIIECH XMMHUUYECKOI0 3arpsI3HEHUSI Ha OKPYKAIOLYIO CPENy.
cpebl OT XMMUUYECKOr0 3arpsi3HeHus.. «3enéHas TIpugooums IprMepBl MEXKTYHAPOIHOTO COTPYIHNYECTBA B
XUMHS». 00J1acTH OXpaHBl OKPYIKAIOIIEH CPEebl OT XUMHUYECKOTO
JemoncTpanuu. BuneopparMeHTs U cnaiapt 3arpsi3HEHMS.
«['moGanbHbBIE HKOJIOTUIECKUE TPOOIEMBI
4eJI0BEUECTBAY
4.3.60 BGH.IGCTBa CtpoeHue aTomMa B COOTBETCTBHH C TIOJIOKEHUEM Ipedcmasname uabOpMAIHIO 1O TeMe «[leproandecKuit 3aKkoH
XUMHUeCKoro 31eMenTa B [lepuoauueckoil cucreme. u [lepuonuueckas cucrema a. 1. Menzeneea B cBeTe TEOPUU
CTpoeHue BellecTBa: XUMHUUECKast CBA3b U CTPOCHUSI aTOMay B BHJIE TaOJIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B
KpHCTAJUINYECKUE PELIETKU. 3aBUCUMOCTb CBOICTB ToM uuciie ¢ npumernerueM cpenacts UKT. Bunoaname
00pa30BaHHBIX IEMEHTAMH TIPOCTHIX BEIIECTB TECTOBBIE 33IaHMUs 10 TeMe. [Ipedcmasnams NHHOPMALUIO 1O
(MeTanIoB, HEMETAJUIOB, OJIArOPOAHBIX Ta30B) OT TeMe «BHapl XUMHIECKHX CBSI3eH M THIIBI KPUCTAININIECKHX
0JIO’KEHUs 37eMeHToB B [lepuoanueckoii cucreme. pemérok. BzauMocBs3b CTpPOEHUS U CBOICTB BELIECTB» B BUJIE
Tunonorus HEOPraHUUECKNX BEIIECTB, JIETICHNUE HX Ha Ta0JIHII, CXeM, OIOPHOTO KOHCIIEKTA, B TOM YHCIIE C
KJaccel ¥ rpynnsl. [IpencraBurenu. npumeHenueM cpencts MKT
4.4.61 | Xumuueckue IIpu3Haky u ycioBUs NPOTEKAaHUS XUMUUYECKUX Ilpeocmasnsims nHGopManuio no teme «Kiaccudukanms
peaxuuil. TUIOIOrUS XUMHUYECKUX PEaKLUi Mo XUMUYECKUX Peakluii 10 pa3IuyHbIM npu3HakaM. CKOpOoCTh
peaKHHI/I Pas3IMYHbIM OCHOBaHUSIM. PeaKLlI/II/I HOHHOI'O 06MeHa. XUMHUYCCKUX pealcum‘/'l» B BUJC TaGJ’II/IL[, CXEM, OITOPHOTI'0
OKHCIUTENFHO- BOCCTAHOBUTEIBHBIE PEaKIIUHL. KOHCIIEKTa, B TOM 4HcIie ¢ mpuMeHenneM cpeacts UKT.
Boinonnams TecToBBIE 3a1aHAS 110 TeMe. Xapakmepu3oeams
OKHCITHTEIILHO- BOCCTAHOBUTEINILHBIE PEAKIHH, OKHCIUTENb H
BOCCTaHOBHTENb. Omiuyams 3TOT TUIT PEAKIUH OT peaKIuit
obmeHa. 3anucvisams ypaBHEHHs] OKUCIUTEIBHO-
BOCCTaHOBUTEIILHBIX PEAKIMI C TOMOIIBIO 3IEKTPOHHOTO
GanaHca.
4.5.62 | OCHOBBI XUMHYecKre CBOHCTBA MPOCTHIX BEIIECTB. Xapaxmepuzosams 0011IHE, 0COOCHHBIE ¥ HHANBHIYaIbHbIE
. XapaxTepHble XUMUYECKHE CBOHCTBA COIe00pa3yIoNUX | CBOICTBA KHCIOT, OCHOBAHMIA, COJICH B CBETE TCOPUH
HCOPraHUICCKON OKCHJIOB, THPOKCHUJIOB (OCHOBaHUMH, KHCIIOT ANEKTPOIIUTHIECKON TUCCOLHAINN. Ap2yMeHmUuposams
XUMHUH aM(OTEpHBIX THAPOKCHIOB), COJIEH. BO3MOXHOCTb IIPOTCKAHUS XUMUYECKUX PEaKlUil B pacTBOpax
4.6.63 | OcHOBBI ANEKTPONIUTAX UCXOs U3 yciaoBuid. Knaccupuyuposams
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HEOpPraHn4eCcKOu HEOpraHUYECKHe BEIIECTBA [0 COCTaBY U CBOMCTBAM.
[TpuBoANTH MPUMEPHI IPEACTABUTENEH KOHKPETHBIX KJIACCOB H

XUMHH TPYIII HEOPTaHUYECKUX BEILECTB.

4.7.64 HOBTOpCHI/IC u TGCTI/IpoBaHI/Ie, PEIICHUE 3a/1a4 U BBIIIOJIHECHUE Bovinonusms TCTH U YHpaKHCHUs, peIaTh 3a/la4y 110 TEME.
0606 eHHe 110 TeMe pra)KHeHI/Iﬁ 10 TCMC Hposoaumb OYEHKY COOCTBEHHBIX Z[OCTI/I)KGHI/IIZ B YCBOCHHHU

I : TeMbl. Koppexkmuposams CBOU 3HAHUS B COOTBETCTBUU C

HO,I[FOTOBKa K IUTAHUPYEMBIM PE3YIHTATOM
KOHTPOJIBHOU
pabore.

4.8.65 | Konmponvnas
paooma 4

«HToroBas o Kypcy
OCHOBHOM IIKOJIBI»

4.9.66 | Ananu3
KOHTPOJBbHOU
paboTHL.
[ToxBenenue UToros
roja.
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