


MNOACHUTEJIBHASA 3AIIMCKA
Pabouas mporpamma mo XuMuu ais oOydaromuxcs 8 -9 KJIaccoB COCTaBlieHa HAa OCHOBE

TpeboBanuii K pe3ynbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNIbHOM MporpaMmbl OCHOBHOI'O
oOpa3oBaHMs, IpelacTaBleHHbIX B DenepaqbHOM TOCYJapCTBEHHOM OOpa30BaTEIbHOM CTaHIApTe
OCHOBHOTI'0 0011ero 00pa3oBaHusl, C YYETOM paclpeesIEHHBIX [0 KilaccaM IpOoBEpsAEeMBbIX TpeOOBaHUI
K pe3yJbTaTaM OCBOCHHUSI OCHOBHON 00pa30BaTeNbHON MPOTrpaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHus U
3JIEMEHTOB COZAEP)KaHUs, MPEICTABICHHBIX B Y HUBEPCAILHOM KOAM(HUKATOpE MO XUMHUH, a TaKXKe Ha
ocHoBe IIpumMepHO#l mporpammbl BOCHUTaHHSA OOYYarOIMXCA HPU IOJIYYEHUH OCHOBHOIO OOLIEro
obpazoBanuss u cyuérom KoHnenuum mpenosaBaHus ydyeOHOro mpeamera  «XUMHS» B
00pa3oBaTENbHBIX OpraHu3aLusaX Poccuiickoi denepannu, peanu3yromux OCHOBHBIE
obmieoOpaszoBarenpHbIC TporpaMMel (yTB. Pemenuem Komnernn Munnpocsemenus Poccuu, mpoTokot
ot 03.12.2019 N IIK-4BH).

HopmaTuBHBIMU JOKYMEHTAMHU IS COCTABJIEHUS IIPOTrPAMMBI SIBIISFOTCS:

- 3akoH P® «O06 obpazoBanum» Ne 273 ot 29 .12.2012 rona.

- ®enepanbHblil 0a3UCHBIN YUEOHBIH IJ1aH 711 CPEHEro 00111ero 00pa3oBaHus

- Yuebusmi miaad MbBOY COIII Nel5 c.baxga

Jns peanuzanuu paboueid mporpaMmel ucrosnb3yercs YMK :

Xumus 8 knace, yueOHMK AJisi 0011e00pa30BaTeIbHbIX OpraHU3alil 2-€ u3gaHue, peKOMEHJ0BaHO
MunuctepctBoM npocsetieHuss PO, Mocksa «IIpocsemenue» 2020, aBTopsI:

O.C. I'abpuenss, U.I'. Octpoymos, C.A.Cnaaxos.

Xumus 9 knacc,ydeOHHUK Ui 0011e00pa3oBaTeIbHbIX OpraHu3anuil 2-e u3gaHue, peKOMEeHI0BaHO
MunuctepctBoM npocsetieHuss P®, Mocksa «lIpocsemenue» 2019, aBTopsi:

O.C. l'abpuensia, .I'. Octpoymos, C.A.Cnankos.

CormacHo 6a3I/ICHOMy y‘{e6HOMy I[JIaHy Ha U3y4YCHHUC XHUMUU B 00BbeMe 00513aTEIILHOTO MHHHUMYMa

CoJIep>KaHusl OCHOBHBIX 00pa30BaTeIbHBIX IPOrpaMM OTBOAUTCS -2 yaca B HEJIEI0

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI




Wzyuyenne xumuu B 8§ -9 Kiacce HampaBlIe€HO Ha JOCTID)KEHHE OOYYaIOUUMUCS JIMYHOCTHBIX,

METANpPEIMETHBIX U MIPEAMETHBIX PE3YyIbTAaTOB OCBOECHHUS YyU€OHOIO IIPEIMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIC PE3yNbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOT'O OOIIETO 0Opa3oBaHMS JOCTHTAIOTCS B
xo/e OOy4YeHHS XMMHUHM B CIMHCTBE YYCOHOW W BOCHHUTATEIIBHOW aesTelbHOCTH OpraHu3anuu B
COOTBETCTBUHU C TPAJULHUOHHBIMU POCCUHUCKUMH COIIMOKYJIBTYPHBIMH U JTYXOBHO-HPAaBCTBEHHBIMHU
[IEHHOCTSIMH, TPUHSATBIMA B OOIIECTBE IMpaBWIAMH W HOPMAaMH TOBEICHUS M CIHOCOOCTBYIOT
IpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHS 1 COITHATM3AIIMN 00YJarOIUXCSl.

JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE B YACTH:

IlaTpuoTHYecKOro BOCIMTAHUS

1) IEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY M HAayYHOMY
HACJIEIUIO, TOHUMAaHHUS 3HAYEHUS XHMHUYECKOH HayKl B JKU3HH COBPEMEHHOro OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEpHOH HH(MOpMAIMeld O MEpPeaoBBIX JOCTHIKCHUSIX W OTKPBITHSIX
MHUPOBOM U OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHUpA U
o01ecTBa;

I'paknaHCKOro BOCIIMTAHMS

2) mpeAcTaBIEHUS O COLMATIBHBIX HOPMaX M MpaBUiIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE,
KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOM, Y4eOHO-HCCIIeIOBATEIbCKOM,
TBOPYECKOHN U JPYTUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM ACSATEIHHOCTH
MIPU BBINIOJTHEHUHM YYeOHBIX, MO3HABATENbHBIX 3a7a4, BBIMOJTHEHUH XMMHUYECKUX SKCIIEPUMEHTOB,
CO3/1aHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHMMAaHUIO M B3aMMOIIOMOIIIH B MPOIlecce ITON
y4eOHOU NeATEeTbHOCTH; TOTOBHOCTH OILICHHBATh CBOE IMOBEJIEHUE W TOCTYNKH CBOMX TOBApHILEH C
MO3UIIMHA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHI MOCTYIIKOB;

LleHHOCTH HAYYHOTr0 MO3HAHUSA

3) MHUPOBO33PEHUYECKHUX MPEACTABICHUI O BEIIECTBE U XMMHUUYECKOW PEaKIMH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBISAIONIMX OCHOBY I TOHWMAHHS CYITHOCTH
HAay9HOW KapTUHBI MHUpA; MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS TPUPOJIHI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOIHOM Cpe1oil, O POJIM XMMHUH B TO3HAHUHU ITUX 3aKOHOMEPHOCTE;

4) mno3HaBaTENbHBIX MOTHUBOB, HAINPABICHHBIX Ha TIOJIyYC€HHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOUMBIX sl O0BSICHEHUS HAOII0JAEMBIX MTPOIIECCOB U SIBICHUIA;

5) mo3HaBaTenbHOW, WH(GOPMAIMOHHOW W YWUTATEIhCKOW KYyJIbTYpbl, B TOM 4YHCJIE HABHIKOB
CaMOCTOSITENTLHOW paboThl € Y4eOHBIMM TEKCTaMH, CIPABOYHOW JIHTEPaTypod, TOCTYIHBIMHU

TEXHUYECKUMHU CPeACTBaMHU MH()OPMAITIOHHBIX TEXHOJIOTHI;



6) mHTEepeca K OOYYCHWI0O W TO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH W CIOCOOHOCTH K
caM000pa3oBaHMIO, TMPOEKTHOM M MCCIENOBATEIbCKONH IESITEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIEHHOCTH U YPOBHs 00Y4YEeHMsI B ajIbHEHNILIEM;

DopMHPOBAHHSA KYJbTYPBbI 310POBbS

7) oco3HaHMs LEHHOCTU XU3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10pOBbIO, YCTAHOBKHU Ha
3JI0OPOBBIIl 00pa3 XKU3HU, OCO3HAHUS MOCIIECACTBUN U HETIPHUATHUS BPEIHBIX MPUBBIYCK (YHOTpeOsIeHus
aJIKOTOJII, HApPKOTUKOB, KYypeHHs), HEOOXOJUMOCTH COOJIIOJCHHS TpaBWil O€30MacHOCTH TPH
oOpallleHuU C XUMUYECKIMH BEILIeCTBAMU B OBITY U PEaTbHOM KU3HU;

TpyaoBoro BOCIIUTAHUS

8) MHTEpeca K MPaKTHIECKOMY H3yYeHHIO MPO(dEeccuid U Tpy/a pa3inyHoOro poja, yBaXEHUE K TPYILY
U pe3yJbpTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YMCJIE HAa OCHOBE IMPUMEHEHUS MPEIMETHBIX 3HAaHUMN
M0 XMUMHUHU, OCO3HAHHOTO BBIOOPA MHIMBUYyaTIbHONM TPACKTOPUHU MPOJOIKEHHSI 00pa30BaHUsI C YIYETOM
JUYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEH;
ycnenrHo mnpodeccuoHanbHON JEATEIPHOCTH M Pa3BUTHUS HEOOXOIMMBIX YMEHHH; TOTOBHOCTH
alanTHPOBATHCS B MPO(ECCHOHAIBHOM Cpee;

IKOJ0rH4eCKOro BOCIIUTAHUSA

9) SKOJOrMYecKH IeIecCO00pa3HOT0 OTHOIICHMSI K MPHUPOAE KAaK HMCTOYHUKY XU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMs, IMOHMMAHHS LIEHHOCTH 3/J0pOBOTO M 0Oe3omacHoro oOpasa >XKHU3HH,
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (PM3NYECKOMY M ICUXUYECKOMY 370POBbIO, OCO3HAHUS
LIEHHOCTH COOJIO/IEHUs] MpaBWil OE30MacHOrO MOBEACHUs NpU padoTe C BELIEeCTBAMH, a TaKXKe B
CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

10) cnocoOHOCTH MPUMEHSATh 3HAHUS, MOJydYaeMble MPU U3YYEHHM XHUMUH, JJI pelIeHus 3ajad,
CBA3AHHBIX C OKPYKAIOIIEW NPUPOJHOM CpEeNoM, MOBBIMIEHUS YPOBHS 3KOJIOTMYECKOW KYIbTYpHI,
OCO3HaHMS TJIO00ATBHOIO XapaKTepa 3KOJOTMUYECKUX MpoOiIeM M MyTel MX pEeLIeHUs MOCPEACTBOM
METO/IOB XMMHHU;

11) b5KONOrMYecKoro MbIIUIEHUS, YMEHHS PYKOBOACTBOBATbCA MM B  II03HABaTENIbHOM,

KOMMYHUKATUBHOM U COIIMATIbHON MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocrae MerampeaMETHBIX pe3yAbTaTOB BBLACISAIOT 3HAYUMble JUIL  (hOpMUpPOBaHMS
MHUPOBO33pEHHUs OOIleHayYHble MOHATHS (3aKOH, TEOpus, NPHUHILHUI, TUNoTe3a, (akT, cucrema,
MIPOLIECC, IKCIIEPUMEHT U JIp.), KOTOPHIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax
U TO3BOJISIIOT Ha OCHOBE 3HAHMM M3 ATUX NpPeAMETOB (OPMHPOBATH IMPEICTABIEHHE O ILIETOCTHOMN

HAyYHOH KapTHHE MUpPa, U YHUBEpCAJIbHbIE yueOHble NeicTBUS (I03HABATEIbHbIE, KOMMYHUKATHBHBIE,



pEryJsTUBHBIC), KOTOpble oOecrneunBarOT (OPMHUPOBAHWE TOTOBHOCTH K CaMOCTOSITCIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU JESTEIIEHOCTH.

MeranpeameTHbie pe3yJibTaTbl OCBOCHHS 00pa30BaTENIbHOM MPOTrpaMMbl MO XUMHH OTPaXaroT
OBJIJICHUE YHUBEPCAIbHBIMU MO3HABATEILHBIMU JICUCTBUSAMH, B TOM YHUCJIE:

Bba3oBbIMHU JIOTHYECKHMH AeiCTBHSIMHA

1) yMeHHreM UCIoyib30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS MPU OCBOCHUM 3HAHWUM: PacKphIBaTh
CMBIC]I XUMHYECKUX TOHSTHH (BBIACIATh MX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b
C IPYTUMH TIOHSATHUSMH), UCIOJIb30BATh TOHSITHS Il OOBSCHEHHUS OTACIbHBIX (DAKTOB W SIBJIICHUIA,
BBIOMPATh OCHOBAaHUS W KPUTEPUH I KIACCU(UKAIMM XMMHYECKHUX BEIIECTB U XUMHUYCCKUX
peaKkiuii; ycTaHaBIWBATh MPUYMHHO-CIEACTBEHHBIC CBSI3U MEXKAY OOBEKTaMHM H3YUYEHUS; CTPOUTH
JIOTUYECKHE paACCyXIEeHUsI (MHIYKTUBHBIC, JIEIYKTUBHBIC, IO aHAJOTWHU); JeJIaTb BHIBOABI U
3aKJIFOYCHUS;

2) yMeHHEM NpPHUMEHSTh B IMpOLleCCe MO3HAHUS MOHATHUS (TMpPEAMETHBIE U MeTalpeaMeTHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENIH, MWCIOJIb3YyeMble B XUMHUH, MPEoOpa3oBbIBATH IMIUPOKO
MPUMEHSAEMbIE B XHMHUU MOJCJIbHBIC MPEACTABICHUS — XUMHUYECKHM 3HAaK (CHMBOJI JJIEMEHTA),
XuMHuueckas Gopmyiia U ypaBHEHHE XUMUYECKOU peaKluu — MPU PElIeHUH y4eOHO-I103HAaBATEIbHBIX
3a/1a4; ¢ y4€TOM 3THUX MOJIEIBHBIX IPEJCTABICHUN BBISABIATh U XapaKTEPU30BATH CYIIECTBEHHBIE
MPU3HAKK M3YYa€MbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEAKIINI; BBISBISATH OOIINE
3aKOHOMEPHOCTH, TMPUYMHHO-CIIEJACTBEHHBIE CBS3M U TMPOTHUBOPEUHS B HU3Y4YaEMBIX MpoIeccax M
SBJICHUSAX; NpeajaraTb KpPUTEPUU JUIsl BBISBICHUS OSTUX 3aKOHOMEPHOCTEH U MPOTHUBOPEUYUN;
CaMOCTOSITENTHO BBIOMpaTh CHOcOO pelieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJBKO BapHAaHTOB
perieHusi, BEIOUpaTh HanboJiee MOAXO AN C YIETOM CaMOCTOSITEIHLHO BBIJICJICHHBIX KPUTEPUEB);

Bba3zoBbIMH HcC/IeT0BATEILCKUMH JelCTBUAMU

3) yMEHHUEM HCIOJIb30BaTh MOCTABICHHBIE BOMIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHMS, a TAaK)Ke B
KAauecTBE OCHOBBI JUIsi (DOPMHUPOBAHHS THIIOTE3bl MO TPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

4) mnpuoOpeTeHHe OmbITa 10 TUTAHUPOBAHUIO, OPTAHM3AIMA W TIPOBEICHUIO YUYEHUYECKUX
OKCIIEPUMEHTOB: yYMEHHE HaONI0JaTh 3a XOJOM MPOIECCca, CAMOCTOSITENFHO IMPOTHO3UPOBATH €0
pe3ynbrat, (opMynHpoBaTh O0000IIEHHS ¥ BBIBOJIBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCTIEIOBAHUS, COCTABIIATH OTYET O MPOJICTaHHON padoTe;

PadoToii ¢ ungopmanuei

5) ymeHueM BbIOUpaTh, aHATH3UPOBATH U MHTEPIPETUPOBATH WH(GOPMAIIMIO PA3THYHBIX BUIOB U
dbopM TpeNCTaBICHUS, MONy4aeMyI0 M3 Pa3HBIX HCTOYHHKOB (HAYyYHO-TIOMYJSpHAs IUTEparypa
XUMHUYECKOTO COJIEP’KaHMs, CIPaBOYHBIE TMOCOOMs, pecypchl MHTepHETa); KPUTHUYECKU OIICHUBATHh

MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIHUIO;



6) yMEHHEM MPUMEHATh pa3IUYHbIE METOJbl M 3allpOChl MPH MOUCKEe U oTOope MHpOpMaLUU U
COOTBCTCTBYIOIIUX JaHHBIX, HGO6XOIII/IMBIX JJIs1 BBIIIOJITHCHUA y‘-Ie6HbIX 1 IIO3HABATCIJIBHBIX 3aJa4
OIpeNeNIEHHOTO THIA; NPUOOPETEHHE OINbITa B O0JACTH HCHOJBb30BaHUS HMH(OPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIQZICHHE KYJIbTYpOM AaKTUBHOTO WCIIONb30BAHUS Pa3IUYHbBIX
MTOMCKOBBIX CHCTEM; CaMOCTOSITEJIbHO BbIOMpAaTh ONTUMANIbHYIO (OpMY MpeCcTaBlieHUs: WH(OpMAaLUU
U WUIIOCTPUPOBATh peEIlaecMble 337auyd HECIOKHBIMU CXEMaMH, JuarpaMMaMu, ApyruMu (opmamu
rpaduKu U UX KOMOUHAIUSMU;

7) yMeHuEM WHCIIONb30BaTh W AaHAJIM3UPOBaTh B IMIpolecce Y4eOHOM U HCClea0BaTeNbCKOM
NesITeIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOI0 XO34KWCTBAa U TPaHCIOpTa Ha
COCTOSIHHE OKPY>KAroLIeH IPUPOJHON Cpebl;

YHuBepcaibHbIMH KOMMYHUKATHBHBIMH J1€HCTBUSIMHU

8) ymeHueM 3a/aBaTh BONPOCH (B XOJ€ JAUaliora W/WIM AUCKYCCHUHU) IO CYIIECTBY OOCYy»KAaeMoin
TeMbI, (GOPMYITHPOBATH CBOU MPEIOKEHHIS OTHOCUTEIHHO BHITIOJHEHHSI IPEATIOKEHHOM 3a/1a4;

9) mpuoOpeTeHHe OIbITa NPE3CHTANMHA PE3yIbTATOB BBIOJHECHUS XUMHUYECKOTO ASKCIICPHUMEHTA
(JtabopaTopHOTO OMBITa, Ta00PATOPHOI PAOOTHI IO MCCIIEAOBAHNIO CBOWCTB BEIIECTB, yUEOHOTO Mpoe-
KTa);

10) 3auHTEpEeCOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH TO3HABATEIBHOW M MCCIIEI0BATEIbCKON
TESTeTBHOCTH TPH PEUICHUH BO3HUKAIOMIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIa-
COBaHUA HOSI/IHI/If/'I (O6CY)KI[GHI/I$I, o0MeH MHCHUAMH, «MO3I'OBBIC IITYPMBI», KOOpAWHAIIMA COBMECTHBIX
NecTBUH, onpeiesieHne KpUTEPUEB MO OLIEHKE KaueCTBa BBITIOJIHEHHOM paboThI U JIp.);

YHuBepcaabHbIMH PeryJIITUBHBIMH el CTBUSIMH

11) YMCHHUEM CaMOCTOATCIIBbHO ONPCACIATh HEJIN ACATCIBHOCTH, IJIAHUPOBATH, OCYIICCTBJIATD,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATENbHOCTb, BHIOMpaTh Haubosee
s dekTrBHBIE CTIOCOOBI pelleHrs y4eOHBIX U MO3HaBaTeNbHBIX 3aj]ad, CAMOCTOSITETFHO COCTaBISAThH
WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alropuT™M NEHCTBUIl MpPHU BBHIMOTHEHUU 3aJaHUNA C yYETOM
IMMOJIYUYCHHS HOBBIX 3HaHUH 00 U3y4acMbIX 00BEeKTax — BCIICCTBAX MW PpCAKIUAX, OLUCHHUBATH
COOTBETCTBHE MOJyYSHHOTO pe3yJIbTaTa 3asBICHHOM [eNH;

12) YMCHHUEM UCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTHI, ITPEAJIaracMbIC B YCIIOBUHA 3aJIaHUil.

INPEAMETHBIE PE3YJIBTATBI

B coctaBe npeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENBHOTO COIEpPKaHUS, YCTaHOBIEHHOTO
JTAHHOUM TIPUMEPHOU pabouell MporpaMMOM, BBIJEISIFOT: OCBOSHHBIE 00YJaIOMMMUCS HAyYHbIE 3HAHMUS,
YMEHHUST M CIOCOOBI JeHCTBHM, crenupudeckue s TpeaMeTHOH oOmactu «XuMHs», BUIBI
JEeSATeNLHOCTH TI0 MOTYYSHUIO0 HOBOTO 3HAHUS, €r0 HHTEPIPETAIlUU, TPEOOPa30BaHUIO H TPUMEHEHUIO

B pa3JIMYHBIX yqe6H1>1x " HOBBIX CUTYyallUAX.



[IpenMeTHBIE pe3yabTaThl OTPAXKAIOT CHPOPMHUPOBAHHOCTH y O0YHAIOIIMUXCS CIEAYIONUX YMEHHI:

1) packpvieams cmblci OCHOBHBIX XUMHUYECKUX MOHITHN: aTOM, MOJICKYJIa, XMMUYCCKHIA SJIEMEHT,
MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJAHOPOAHASI U HEOJHOPOJHAsS), BAJIEHTHOCTh, OT-
HOCUTEJIbHAsl aTOMHAasi M MOJIEKYJsIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJSIpHass Macca,
MaccoBasl JOJIl XHMHYECKOTO JJIEMEHTa B COCAMHEHHU, MOJISIPHBI 00BEM, OKCHI, KHUCIOTa,
OCHOBAaHHME, COJIb, JJICKTPOOTPHUIATEIILHOCT, CTENEHb OKHUCJICHHS, XWUMHUYECKas peakius,
KIIacCU(PUKALUSA PEAKIMA: pPEaKIHH COCTUHCHHS, PEAKIMH DPA3JIOKCHUS, PEaKIUHU 3aMEIICHUS,
peakiuu oOMEHa, 3K30- U HHAOTEPMUYECKHE pPEaKIMH; TEIIOBOM 3PQEKT peakiuu; siApo aroma,
ANIEKTPOHHBIA CIIOM aToma, aToMHasi oOpOWUTadb, pajuyC aroMma, XMUMHUYECKas CBS3b, MOJSIpHAs U
HETIOJISIpHAsl KOBaJCHTHAsl CBs3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHWOH, PAacTBOP, MaccoBas O
BelllecTBa (MIPOLICHTHAs! KOHIIEHTpAIls) B PaCTBOPE;

2) unmoCmpuposams B3aMMOCBSI3b OCHOBHBIX XHMHUYCCKUX MOHATHH (CM. M. 1) M MPUMEHSTH 3TH
MOHSATHUSA [IPU ONKMCAHUM BEIIECTB U UX MPEBPAICHUMN;

3) ucnonvzosams XUMUYECKYI0 CHUMBOJHMKY JUIS COCTaBiACHHsS (GOPMYJI BEHICCTB M YpaBHCHHIA
XMMHYECKUX PEAKIIUI;

4) onpeodensimb BAICHTHOCTh aTOMOB 3JIEMCHTOB B OMHAPHBIX COCAMHEHHUSAX; CTEICHb OKHCICHUS
AJIEMEHTOB B OWHAPHBIX COEAMHEHUAX; MPUHAAJEKHOCTh BEIIECTB K ONPENEIEHHOMY Kiaccy
COCIMHEHHI 1O ¢opMysaMm; BUJ XHMHUYECKOW CBS3U (KOBAJICHTHAs M WOHHAS) B HEOPTAaHHMYECKHUX
COCJIMHECHMUSIX;

5) packpwieame cmoica Tlepuonndeckoro 3akona J[. . MenmeneeBa: 1eMOHCTPHPOBATH TOHUMAHHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX AJIEMEHTOB OT MX NoJjioxkeHus B llepuoauyeckoit
CHUCTEME; 3aKOHOB COXpaHEHHUs MAacChl BEIIECTB, TMOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSPHOTO
y4eHHs, 3aKOHa ABOTajpo; OMHUCHIBATH M XapaKTepu3oBaTh TabmuuyHyro ¢opmy Illepuomnueckoit
CHUCTeMBbl XHMHYECKHX OJJIEMEHTOB: pa3iuyaTh TOHATUS «IJIaBHas moArpymma (A-rpymma)» u
«mmoboynas noarpymmna (b-rpymma)y», Manbie 1 00NbIINE TEPUOIbI; COOTHOCUTH 0003HAUEHUsI, KOTOPHIE
nmeroTcst B tabmune «llepuommyeckas cucrema xumudeckux siemeHToB JI. 1. MenneneeBa» ¢
YUCJIOBBIMUA XapPaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKHX AIJIEMEHTOB (COCTaB W 3apsj sjpa,
o0111ee YMCIIO STEKTPOHOB U PACTIPEIEIICHNE UX 10 SJIEKTPOHHBIM CIIOSIM);

6) rraccupuyuposams XUMUYECKUE SJICMEHTBI; HECOPTaHUUECKUE BEIIECTBA; XUMHUUCCKUE PEAKITUH
(TI0 YuCTy ¥ COCTaBy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY (D dekTy);

7) xapaxmepuzosams (onucvliéams) OOIHE XUMHUYCCKHE CBOMCTBA BEIIECTB PA3IHYHBIX KJIACCOB,
MOATBEPKJasi OMUCAHUE NpPUMEPAMH MOJEKYJISPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKHX
peaKLuii;

8) mpoenoszuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX Ka4eCTBEHHOI'O COCTaBa;

BO3MOXXHOCTH IIPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHEBIX YCIIOBUAX,



9) ebluuCHAMbL OTHOCUTEIBHYIO MOJICKYIISIPHYIO UM MOJISIPHYIO MAcCChl BEIIECTB; MacCOBYIO OJIIO
XHUMHYECKOT0 3JIEMEeHTa 1o (popMysie COeAMHEHUS; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOJAUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PEaKLINK;

10) npumensimo OCHOBHBIC OIEPALMH MBICIUTEILHON ESITEIbHOCTH — AaHalW3 W CHHTE3,
CpaBHEHHUE, 0000IIeHre, CUCTEMaTH3alUI0, KiIacCu(UKAINIO, BBIIBICHHE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JIJISI U3YyUYEHHS CBOMCTB BELIECTB U XUMHUYECKUX PEAKIMI; €CTECTBEHHO-HAYYHBIE METOIbI

MO3HAHUs — HAOJIIOJICHUE, U3MEPEHHE, MOJCITUPOBAHNE, SKCTIEPUMEHT (PeabHBII U MBICTICHHBIN);

11) credoéame paBuiIaM  MOJB30BAHUS ~ XUMHYECKOW  mocymod ©  J1abopaTopHBIM
000OpyJI0BaHUEM, a TAKXKe MpaBUiIaM OOpAILIEHHS C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKLHUSMU I10
BBIIIOJTHEHUIO J1A00PAaTOPHBIX XWMHYECKHX OIBITOB IO TOJYYCHHIO U COOMPAHMIO Ta3000pa3HBIX
BEIeCTB (BOJOPO/a M KUCIOPOZA), MPUTOTOBICHUIO PACTBOPOB C ONPENEIEHHON MacCOBOH Iojei
pacTBOPEHHOTO  BEIIECTBA; IUIAHUPOBATH M IMPOBOAUTH XHMHUYECKHE OKCIEPUMEHTHI  I10
pacro3HaBaHUIO PACTBOPOB HIETOYEH M KHCIOT ¢ MOMOIIBIO WHAMKATOPOB (JAKMYC, (eHOoI(TaIeHH,

METUJIOPAHXK U Ap.).

K koHuy oOydenuss B9 Kkiacce npeIMETHbIE pPE3yJbTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

OTpaxkaTb c()OPMUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKUX MOHSITUN: XMMUYECKUU AJIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTUOH, aHHMOH, MPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, BAJIEHTHOCTbH, 3JIEKTPOOTPULIATEIIBHOCTD,
CTENEHb OKHCIICHMS, XUMHYECKasi Peakius, XUMUYECKasl CBs3b, TEIUIOBOU 3(PGEKT peakiuu, MoJb,
MOJISIDHBIH  00BEM, PacTBOpP, JJICKTPOJIUTHI, HEIJIEKTPOIHMTHI, SJIECKTPOJUTHYSCKAS JTUCCOIHAITUS,
peakIMy HOHHOTO OOMEHa, KaTallu3aTop, XUMUYECKOe PaBHOB, 0OpaTHMbIe M HEOOPATHMBIC PEAKIINH,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINHU, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U

o01re 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB DJIEMEHTOB M HMX COCJUHEHUN B MpEJeNiax MalbIX
MEPUOJIOB U IJIaBHBIX MOATPYIIL ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIACCU(UIIUPOBATh XUMHUECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMMHUECKHUE Peakiuu (1o
YUCITy W COCTaBY YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, Mo H3MEHEHHIO
CTETIEHEH OKMCIICHUSI XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCKHIBATH) OOIINE U crieln(UIECKUe XUMHUECKUE CBOMCTBA MPOCTHIX U CIOKHBIX
BEIIECTB, TMOATBEpXkZas OMNUCAHUE MPUMEPAMH  MOJIEKYJSIPHBIX W HOHHBIX  ypaBHECHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINI;

COCTaBJIATh YPABHEHHS AJIEKTPOJUTUYECKON IUCCOLMALMU KHUCJIOT, IIEJIOYEHd U COJICH, TMOJHbIE U
COKpalIéHHbIE ypaBHEHHUs pEaKIMid HOHHOTO OOMEHAa, ypaBHEHHUS PEaKIUi, MOATBEPKIAOIINX

CYIICCTBOBAHUC TeHETHYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KIJIACCOB;



PacKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUil MOCPEACTBOM COCTAaBJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

MIPOTHO3MPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3MOXHOCTH IPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XHUMHYECKOT0 3JIEMEHTa 10 (POpMyJie COSIMHEHNUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl IO YPAaBHEHHUIO XMMUYECKON PEAKIINY;

co0II0AaTh MpaBuiia MOJIb30BAHUS XUMUYECKOM MOCYA0N U J1a00paTOpHBIM 000PYJOBAaHUEM, a TAKKe
mpaBwia OOpalieHus C BEIIeCTBAaMH B COOTBETCTBUM C HWHCTPYKUHUSMH [0 BBIIOJIHEHUIO
1a00PATOPHBIX XUMUYECKUX OIBITOB IO TIOTYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
Y YTJIIEKUCIIOTO Ta3a);

MIPOBOANTH PEAKIUU, MMOATBEPKAAIOIINE Ka4YeCTBEHHBI COCTaB PA3JIMYHBIX BEIECTB: PACIIO3HABATH
OTIBITHBIM MYTEM XJIOPUA-, OPOMUI-, HUOAU-, KapOoHaT-, pocdar-, cunukar-, cyiabpaT-, THAPOKCU-
WOHBI, KATHOHBI aMMOHHSI W HMOHBI M3yYCHHBIX METAIIOB, NMPUCYTCTBYIONINE B BOJHBIX PacTBOpax
HEOPTaHMYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OIEpAIlMU MBICIUTEIBHON NEATENIbHOCTH — aHalu3 M CUHTE3, CpaBHEHUE,
0000111eH1e, CUCTEMAaTH3aIUIO, BBISIBJICHHE IPUYMHHO-CIICICTBEHHBIX CBSA3EH — AJI U3YUYCHHS CBOWCTB
BEIICCTB M XUMHYECKHX pEaKIHid, €CTCCTBCHHO-HAYJYHBIC METOIBl TO3HAHUS — HaOIOICHHE,

U3MepeHue, MOACTMPOBAHNE, SKCIIEPUMEHT (pealIbHbIN U

COJEPKAHUE YYEBHOTI'O ITPEJIMETA 8 KJIACC

HepBOHa‘laJIbeIe XUMHNYECKHUE ITOHATHUSA



[Ipenmer xumun. Ponb XvmMuM B KM3HM 4YernoBeka. Tena u BemiecTtBa. PU3MYECKHE CBOMCTBA
BEIIECTB. ArperaTtHoe COCTOsIHHE BemiecTB. [loHSATHE O MeToJax IMO3HAaHWA B XMMHUU. XUMHS B
cucreme HayK. YucTele BemecTBa U cMecu. CiocoObl pa3/ienieHus: cMeceil.

ATOMBI U MOJEKyabl. XUMHUYEeCKHE 3JIeMeHTbl. CHMBOJIBI XMMHMUYECKUX 3JeMeHTOB. IIpocTbie u
CJIO’KHBIE BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyna. BaJeHTHOCTh aTOMOB XUMHUYECKUX JI€MEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BeulecTB. OTHocuTenbHass aToMHasg Mmacca. OTHOCUTENbHAs MOJEKyJsipHas macca. MaccoBast J0Jis
XMUMHYECKOI'0 3JIEMEHTA B COEIMHEHUH.

dusnueckue U XMMHUYECKHE SIBJICHHA. XMUMHUUYECKas peakius U e€ NPU3HAKU. 3aKOH COXPaHEHMs
Macchl BemlecTB. XHWMUYeckne ypaBHeHus. Knaccudukanms XUMUYECKHMX peakuuil (COCTMHEHUS,
pa3NoKeHus, 3aMeleHus1, 0OMEHA).

XUMHUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XUMMUYECKOW IOCYIOM, ¢ mpaBuiaamMu palboOThl B
nabopatopuu M npuéMamu oOpalieHust ¢ JabopaTOpHBIM O0OpYIOBaHHWEM; M3Y4YEHUE U OIMCaHUE
(GU3NIECKUX CBOICTB 00Pa3IOB HEOPTraHWYECKHX BEIECTB; HAOMOJCHHUE (QHU3MUECKUX (TUIaBICHUE
BOCKa, TasHUE JIbJIa, PACTHPAHHUE caxapa B CTYIKE, KHIIEHUE W KOHACHCAIHMS BOJBI) U XUMHUYECKUX
(ropeHue cBeuu, NMPOKAJIMBAHME MEIHOW IPOBOJIOKM, B3aUMOJCHCTBHE Meja C KUCIOTOH) SBJICHUH,
HaOJII0ZICHWe W ONKMCAaHUEe HPU3HAKOB IPOTEKAaHWsl XMMHYECKHUX peakuuil (pas3jiokeHue caxapa,
B3alMO/JICIICTBIE CEPHOM KHCIOTHI C XJOpUAOM Oapus, pasnoxkeHue rujapokcuna meau(ll) mpum
HarpeBaHuu, B3auMoielicTBUE kene3a ¢ pactBopoM conu Menu(ll)); nzydyenue cnocoboB pazaeneHus
cMmecedl (C MOMOUIbIO MarHura, (UIBTPOBAaHUE, BBIMApUBAaHUE, TUCTUUIALMSA, Xpomartorpadus),
MIPOBE/IEHUE OYMCTKU MOBApPEHHOM CONM; HAOMIO/EHHE U ONMCAaHUE PE3YNIbTAaTOB MPOBEACHUS OIIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUSI MacChl; CO3/IaHNE MOJIEed MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxkHeiiliue npeacTaBuTeId HEOPraHUYECKUX BelECTB

Boznyx — cmech razoB. CocraB Bo3gyxa. Kuciaopon — 537I€MEHT M NPOCTOE BELIECTBO.
Haxoxnenue kucimopojga B Npupone, (U3MYECKHMe M XHMHUYECKHE CBOMCTBa (peakiuu TOPEHUs).
Oxcupnpl. Ilpumenenue kucimopona. CrocoOGbl TMoNlydeHUsT Kuciopona B jaboparopud U
npoMBIIIIEHHOCTH. KpyroBopoT kwuciopoma B mpupoae. O30H — amioTponHas MOAM(pHUKAIUs
KHCIIOpO/1a.

TennoBoil 3¢ pekT XuMuieckoil peakiuy, TepPMOXUMHUYECKHE YPAaBHEHHSI, 9K30- U IHAOTEPMHUECKUE
peakuuu. TomMBO: Yroib M MeTaH. 3arpsi3HEHHE BO3/lyXa, YCHJIEHHE MapHUKOBOro 3ddexra,
pa3pylieHre 030HOBOIO CIIOSI.

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxoskaeHue Bojxopoja B Mpupojae, (pu3HuecKue u
XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BI MoydeHus. Kucnotel u comnu.

KonnyectBo BemectBa. Mok, MomnsipHas Macca. 3akoH ABoraapo. MomsipHbIii 00bEM Ta30B.

Pacy€rbl Mo XMMHYECKUM ypaBHEHUSIM.



®dusnueckue cBorcTBa BoJbl. Boma kak pactBoputenb. PactBopbl. HackllieHHbIE M HEHACKIIIICHHBIE
pactBopbl. PacTBopuMOCTH BewiecTB B Bojae. MaccoBas J0Jisi BEUIECTBAa B pacTBOpE. XHUMHUYECKHUE
cBoiicTBa BoJbl. OcHOBaHMs. Poib pacTBOpPOB B NMPUPOJE U B KU3HU ueioBeka. KpyroBopoT Bojbl B
pupoje. 3arpsi3HeHHEe NPUPOIHBIX BOJA. OXpaHa U OYUCTKA IPUPOAHBIX BOJI.

Knaccudpukanus  Heopranuueckux  coeauHenumit.  Okcunbsl.  Knaccudukauuss — OKCHUIOB:
coneoOpa3yoimue (OCHOBHBIC, KHCIOTHBIC, aM(OTepHbIE) M HeconeoOpasyromme. HomeHknatypa
OKCUJIOB (MEXIyHapoJaHas U TpuBUaJIbHAsA). DU3MUECKME M XHUMHUYECKHE CBOMCTBA OKCHJIOB.
[TonyyeHnue okcuaoB.

OcHoBanus. Knaccudukanus ocHOBaHUIl: MIENOYM U HEpAaCTBOpUMBbIE OCHOBaHUA. HomeHkiaTypa
OCHOBaHUM (MeXAyHapoJHasi W TpuBUaIbHasA). Du3nueckue M XUMHUYECKUE CBOWMCTBA OCHOBAaHUHU.
[Tonydyenue ocHOBaHUA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa KUCIOT (MEXIyHApoOJHAas M TPHUBHAIbHAs).
du3nyecKue 1 XMMHUYECKUEe CBOMCTBA KUCIOT. Psanx aktuBHocTH MetaiioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkmarypa coiieir (MeXIyHapoaHas W TpuBUaibHas). DU3MYECKHE U XUMHUYECKHE
cBoiicTBa coiieil. [lonyuenue cosnei.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUMN.

XVUMUYECKUN DSKCIIEPUMEHT: KaueCTBEHHOE OIpEAEICHUE COJEp)KaHUsS KHUCIOpPOJa B BO3IYXE;
MoJIyueHue, coOupaHue, pacro3HaBaHHME W HU3YYEHHE CBOMCTB KHUCIIOpOAa; HaOIo/eHue
B3aUMOJICMCTBUSL BEILIECTB C KHUCIOPOAOM M YCJIOBHS BO3HHUKHOBEHHS M TPEKPALIECHUS TOPEHUS
(moxapa); 03HaKOMIIEHHE C OOpa3llaMH OKCHUJOB M OMHCAHHE UX CBOWCTB; MOJy4YeHHE, COOMpaHUE,
pacrno3HaBaHHE€ M W3Y4YEHHME CBOWCTB BOJOpOJAa (TOpEHHUE); B3aUMOAEHCTBHE BOJIOPOAA C OKCHAOM
Menu(Il) (BO3MOXKHO HCIOJB30BAaHHME BUJIEOMATEPHUATIOB); HAOMIOJEHHE OO0pa3lloB  BEIIECTB
KOJIMYECTBOM | MOJIb; HCCeloBaHME OCOOEHHOCTeH pacTBOpEHHs BEUIECTB C  pa3IUyHON
PacTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J10JIell pacTBOPEHHOTO
BEIIECTBA; B3aMMOJICHCTBHE BOJABI C METAJUIAMU (HAaTPUEM U KayibliieM) (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); OMNpPEJEICHUE pPACTBOPOB KHUCIOT U IIEJoYed C IOMOUIbI0 HWHAMKATOPOB;
UCcleIoBaHre 00pa3lloB HEOPraHUYECKHX BEIIECTB PA3IMYHBIX KJIAcCOB; HAOIIOJEHHE W3MEHEHUs
OKpPACKH MHJIMKATOPOB B PACTBOpAxX KHUCIOT U IIeNoueii; u3ydenue B3anmoaeictsus okcuaa meau(Il) c
pacTBOPOM CEpPHOM KHCIOTBI, KHUCJIOT C MeETaUlaMH, pEeaknui HEeUTpaln3auuu; TIOJy4YEHHE
HEPACTBOPUMBIX OCHOBaHHUI, BBITECHEHHE OJIHOTO METajula JIPYTUM U3 pacTBOpa COJIM; pEIIeHHE
AKCMEPUMEHTANIbHBIX 3a/a4 110 Teme «BakHelme Ki1acchl HEOPraHUYECKUX COSAMHEHUIN.

Ilepuoauyecknit 3akon u Ilepuoguyeckass cucremMa xumudeckux djaemenros JI. H.
MenpeneeBa. CrpoeHne aTomMoB. XMMHYeCKasd CBfA3b. OKHCIMTEIbHO-BOCCTAHOBHTEIbHbIE

peaknuu



[lepBble mMOMBITKM KiIaccU(UKAIMM XUMUYECKUX dJieMeHTOB. [loHsATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (ILIEJIOYHBIE W MICJIOYHO3EMEIbHBIE METAJLIbl, TaJOr€Hbl, UHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U TUIAPOKCHJIBL.

[lepuonnueckuii 3akoH. Ilepronnueckas cucrema xumudeckux sieMeHtoB [l M. Menpaeneena.
Koportkonepuoanast u pnmunHonepuoanas Gopmsl [lepuoanueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa. Ilepuonst u rpynnbl. PU3NYECKUM CMBICHI MOPSAKOBOIO HOMEpPA, HOMEpPOB
MEepPUO/Ia U TPYIIIBI SJIEMEHTA.

Ctpoenne aromoB. CoctaB aTomMHbIX sijep. M3otombl. DnekTpoHbl. CTpOEHHE AIEKTPOHHBIX
00010uek aTroMoB MepBbIX 20 XUMUYECKUX 31eMeHTOB [lepunonnueckoii cucremsl J[. . Menneneena.
XapakTepuCTHKa XMMHUYECKOrO 3JIEMEHTA IO ero nosokeHuto B Ilepmoamueckont cucreme /[I. 1.
Menpeneesa.

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHMMHYECKUX JJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO TrpynmnamM M ImepuoaaMm. 3HaueHue [lepuoanueckoro 3akoHa U
[lepnonnueckoil CHUCTEMBl XMMHYECKMX DJEMEHTOB JUI1 DPa3BUTHS HAayku u npaktuku. [l W.
MeHnneneeB — y4€HBIN U TPaXAAHUH.

Xumuyeckasi cBsi3b. KoBaneHTHas (HOJsipHAsT W HEMOJIAPHAs) CBA3b. DJIEKTPOOTPUIATENHHOCTD
XUMHUYECKUX 3JIeMEHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl OKHUCIEHUS U
BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

XVUMUYECKUN  OKCIIEPUMEHT: UW3y4eHHE OO0pa3loB BEIIECTB METAUIOB W  HEMETAJIOB,
B3aUMOJICMCTBUME THUJIPOKCHIA ILMHKAa C pacTBOpaMH KHUCIOT W IIEJIOYEH; MPOBEJCHUE OIbITOB,
WJUTFOCTPUPYIOLIUX TPUMEPHI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiuid (TopeHue, peaxkiuu
pa3NoKEeHUs, COSTMHEHNUS ).

Me:xnpeamernbie CBA3H

Peanuzamnus MeXNpeAMETHBIX CBA3€H NMpU U3yUY€HWH XMMHUU B 8 KJlacce OCYIIECTBISAETCS dYepes
WCIIOIB30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHSATHH, SBISIOMIMXCS
CUCTEMHBIMHU JIJI OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01mure ecTecTBEHHO-HAYYHbIE TIOHITHS: HAyYHBIA (aKkT, TUIOTE3a, TEOpHUs, 3aKOH, aHAIIU3, CHHTE3,
KIaccupuKalus, IepuoAnIHOCTh, HAOTIOACHHUE, IKCIIEPUMEHT, MOACITUPOBAHNE, H3MEPEHUE, MOJIEIb,
SIBJICHHE.

®dusnka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJI, H30TOIbI, PAAHOAKTUBHOCTD,
MOJIEKYJa, DIEKTPUYECKHUI 3apsij, BEIIeCTBO, TENO, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, ras,
(bu3nyYecKre BeTMYNHBI, €IMHUIIBI H3MEPEHHUS, KOCMOC, TIIaHEeThI, 3BE3/1b1, COMHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.



I'eorpadus: armocdepa, ruapochepa, MUHEpanTbl, TOPHBIE TMOPOJIBI, IMOJE3HBIE HCKOIAeMbIe,
TOILTUBO, BOJTHBIC PECYPCHI.

Conepxanue yueOHOro marepuaja 9 kiacc

BemecTBo 1 XMMHYECKasl peaKkIus
[lepponnueckuii  3aKOH. Ilepnonnueckas CUCTeMa  XUMHMYECKHX  DJIEMEHTOB

1. N. Menneneesa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B MU3MEHEHUHU CBOMCTB XMMHYECKUX
AJIEMEHTOB MEPBBIX TPEX IMEPUOJOB, Kallns, KaNbLMS U MX COCAMHEHHH B COOTBETCTBUU C
II0JIOKEHUEM 2JIEMEHTOB B [lepnonnueckoi CuCTeEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUABl XUMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOWMCTB BELIECTBA OT THMAa KPUCTAIUIMYECKON PEIIETKH M BUJA XUMHYECKOU
CBSI3H.

Knaccupukanuss M HOMEHKIaTypa HEOPraHMYECKHMX BEIIEeCTB (MEXIyHapoAHas W
TpUBUAIbHAS). XUMUYECKHUE CBOWCTBA BEILIECTB, OTHOCSAIIMXCS K pa3IM4YHBIM Kjaccam
HEOPraHMYECKUX COeTMHEHU, TeHETUYECKas CBsI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanus XuMuU4ecKUX peakuuid MO pa3M4HbIM NpU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BELIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeneHeH
OKHCJICHHUSI XUMUYECKHX 3JIEMEHTOB, IO OOPAaTUMOCTH, M0 YYAaCTHIO KaTajau3aTopa). JK30- U
SHI0TEPMHUUYECKHE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTne o ckopoctu xumudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHYECKUX peakuusx. [IoHATHE O TOMOTEHHBIX M TE€TepOreHHBIX peakuusax. Ilonstue o
XUMHYECKOM paBHOBeCHH. DakTOpbl, BIUAIOIIME Ha CKOPOCTb XMMHUYECKOW pEaKkIUu U
MI0JIO)KEHHE XUMUYECKOT0 PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUUU, JIIEKTPOHHBIA OallaHC OKUCIMTEIbHO-
BOCCTaHOBMTENBHOM peakiuu. CoCcTaBlIeHHE YPaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PeaKIuii ¢ UCTIOIH30BAHUEM METOA FIEKTPOHHOTO OanaHca.

Teopusi 37EKTPOIUTHUECKONW TUCCOLMAIMH. DIEKTPOIUTHl U HEIIEKTPOJIUThL. KaTHOHBI,
aHUOHBI. MeXaHU3M JUCCOLIMALIMM BELIECTB C PA3IMYHBIMU BHJAMU XHMHUYECKOH CBS3H.
Crenens aucconuaruu. CHIbHBIC U Cl1a0ble SJICKTPOJIHUTHI.

Peakiiun noHHOro oOMeHa. YCIOBUS NMPOTEKaHUS pEakuil MOHHOTO OOMEeHa, MOJHBbIE H
COKpallléHHbIE MOHHbIE ypaBHEHHUs peakuuil. CBONCTBa KHCIOT, OCHOBAaHUMN U COJIel B CBETE
MpencTaBlIeHu 00 SIEKTPOTUTHYECKONW aucconuanui. KauecTBeHHBbIE peaKIWM Ha HOHBI.

[TonsiTHE O THAPONU3E CONEM.



XVWMHUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHME C MOJEISMHU KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKHX BEIIECTB — METAJIOB M HEMETauloB (rpadura W anMasa), CIOKHBIX
BELIECTB (XJIOpUAa HATPUs); UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW peakluud OT
BO3JICHCTBUS Pa3IMYHbIX (PAKTOPOB; UCCIIEIOBAHUE AIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mpouecca JAMCCOLMALMKA  KHCIOT, MIenoYedl M cojeil  (BO3MOYKHO — MCIOJb30BaHUE
BHJIEOMATEpHUAJIOB); MPOBEICHUE ONBITOB, WILTFOCTPUPYIOLINX MMPU3HAKH MTPOTEKAHUS PEaKui
MOHHOTO oOMeHa (oOpa3oBaHME OCajKa, BBIIEIEHHWE Tra3a, OoOpa30BaHHE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX — peakuuid (ropeHwue,
peaKkiuu pasiioKeHUsI, COCIMHEHNs); pAcllO3HABaHWE HEOPTaHWYECKUX BEIIECTB C MOMOIIBIO
KayeCTBEHHBIX PEAKIM HA NOHBI; pelICHUE SKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJuibl M MX cOeIMHEHUS

OO61mas xapakTepucTruka rajoreHoB. OCOOEHHOCTH CTPOEHUSI AaTOMOB, XapaKTEPHbIE CTETIEHU
okucienus. CTpoeHue 1 PU3NYECKue CBOMCTBA MPOCTHIX BEUIECTB — TaJIOT€HOB. XUMHUYECKHE
CBOICTBa Ha NIpuUMepe XJIopa (B3aUMOJEWUCTBHE C METAJUIAMH, HEMETAJUIAMHM, IIEI0YaMu).
XnopoBogopon. ConsiHasg KUCIOTa, XHMHUYECKHE CBOICTBA, IOJyYE€HHE, NPUMEHEHUE.
JleficTBue XJIOpa M XJIOPOBOJOPOJA Ha OpPraHM3M 4YeloBeKa. BaxkHelinue XJIOpUIbl U HUX
HaXO0XJEHHE B MPUPO/IE.

O6mas xapaktepuctuka dyeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

Ctpoenue u pu3nueckue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOA U Cepbl. AJIIOTPOIIHBIE
MoAuUKAIIMKA KUCIOpOJa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
¢usnyeckne M XuMUUeckue cBodcTBa. OKCHABI Cepbl Kak MPEACTABUTENN KHCIOTHBIX
okcunoB. CepHas KuCI0Ta, (PU3NYECKUE U XUMUYECKHE CBOWCTBA (00IMe KaK MpeICTaBUTENs
Kjlacca KHUCIOT M crhenuduueckue). XHUMHUECKHE peaklMH, Jiekallue B OCHOBE
MPOMBIIUIEHHOTO crocoba TMody4deHuss cepHod Kuciotel. [Ipumenenue. Comu  cepHOM
KHUCIIOTHI, KayecTBEHHasi peakuusi Ha cynbdar-uoH. Haxoxnenue cepbsl U €€ COeIMHEHUN B
npuposae. XUMMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEW Cpelbl COEIMHEHUAMU CEPbl (KHCIOTHBIE
JOKIIH, 3arpsI3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MpeoTBpalCHUS.

OOmas xapaktepucTuka osyeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHbIE CTENIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B Ipupoje, ¢uznueckue U XuMudeckue cpoiicTBa. Kpyrosopot

a3ora B Tpupoje. AMMHAK, €r0 (u3MYecKne M XUMHUYECKHE CBOWCTBA, TOJy4YCHHE U



npumeHenne. Conmu aMMOHUS, MX (PUINYECKHE W XHMHUYECKHE CBOWMCTBA, NPUMEHEHHE.
KauecTBeHHas: peakuysi Ha HOHbI aMMOHHMS. A30THasi KUCIIOTa, €€ MOoIy4YeHue, GU3n4YecKue u
XAMHAYECKHE CBOWCTBAa (00mME KaK MPEACTaBUTENS Kiacca KHUCIOT M CHenu(UuIecKue).
Hcnonp3oBaHMEe HUTPATOB M COJIEH aMMOHHUS B KadeCTBE MUHEpPAJIbHBIX YA0OpEHHII.
XUMUYECKOe 3arpsi3HEHHE OKPYKAIOMIEH Cpeabl COSAMHEHUSMHU a30Ta (KUCIOTHBIC TOXKIH,
3arps3HEHNE BO3/yXa, IOYBBI U BOJOEMOB).

®ocdop, amnorponHbie Mogupukanuu Gocdopa, GuanUecKkue M XUMHUYECKHE CBOWCTBA.
Oxcun pocdopa(V) u pochophnas kuciora, puznueckrue 1 XUMHIECKUE CBOMCTBA, TIOJyICHUE.
Hcnons3oBanue pocaToB B KauecTBE MUHEPATIbHBIX YI00PEHUI.

O6mas xapakrepuctuka sneMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS.

VYraepon, amioTpomHbIE MOAM(DUKANNN, PACHPOCTpAaHEHWE B TMPHUPOAE, (UINIECKHE U
XUMHYecKue cBoiicTBa. AncopOuus. Kpyrosoport yriepona B npupoze. OKcHibl yriiepoja, ux
¢u3ndyeckrne W XWUMHUYECKHE CBOMCTBa, [EHCTBHE Ha JKHUBBIE OPTaHU3MBI, TIONYYCHUE
U IIpUMEHEHHEe. DKOJIOTMYecKue MpoOieMbl, CBs3aHHbIE ¢ okcuaoM yriepona(lV); runoresa
r7100a1bHOTO TOTEIUICHUST KIIUMaTa; MapHUKOBBINA AP QeKT. YroapHas KUCIOTa U €€ COJu, UX
¢u3nYecKre 1 XMMUYECKHE CBOMCTBA, MOTYYCHHE U MpUMeHeHne. KauecTBeHHast peakius Ha
KapOoHaT-uoHbl. Vcmonp3oBaHWe KapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIUICHHOCTH H
CEIBLCKOM XO35HCTBE.

[lepBoHauanabHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COSAMHEHUSX YIiepoaa
(MeraH, 9TaH, STHWIIEH, aleTWICH, JTaHOJ, TJIMIEPHH, YKCycHas KucioTa). WX cocraB u
XuUMHu4yeckoe ctpoeHue. IloHATHE O OMONOrMYeCKHM Ba)KHBIX BEIIECTBAX: JKUpPax, OenKax,
yriaeBoJax — M HUX pOJM B JKM3HU 4YeJoBeKa. MarepuaibHOE €IMHCTBO OPraHMYECKUX U
HEOPTaHUYECKHUX COCAMHCHUH.

Kpemuuii, ero ¢usndeckne U XUMHUYECKHE CBOMCTBa, NOJIy4YeHHE U IPHMEHEHHE.
Coenunenust kpemHus B mpupoae. OOmme mnpencraBieHuss o0 okxcuzae kpemuuss(IV) u
KpeMHHEBOH KkucioTe. CHIMKATBI, UX UCIOIb30BaHUE B OBITY, MEAMIIMHE, TPOMBIIUIEHHOCTH.
BaxxHeiimme cTpouTenbHbIe MaTEepHabl: KEpaMUKa, CTEKIIO, IIEMEHT, OCTOH, >KeIe300eToH.
[Tpo6embl 6€30MacHOTO NCIOIB30BAHMS CTPOUTENIBHBIX MAaTEPHAIOB B IIOBCEAHEBHOM JKU3HU.

XUMUYECKUNA OJKCIEPUMEHT: H3y4eHHE O0OpaslloB HEOPTraHWYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCJIOTHI; TIPOBEJCHHWE KAa4eCTBEHHBIX pPEaKIMi Ha XJIOPHUI-UOHBI W HaOIIOICHHE

IMPHU3HAKOB HX MPOTCKAHUA, OIBITHI, OTPAKAOIINC (I)I/ISI/I‘-ICCKI/IC U XMMHUYECKHE CBOMCTBA



raJIOr€HOB U UX COEAMHEHUN (BO3MOKHO HUCIOJb30BaHUE BUACOMATEPHUAIIOB); O3HAKOMJIEHHUE C
oOpa3iaMu XJIOpUJ0B (TaJIOT€HHU]IOB); O3HAKOMIIEHHE ¢ 00pa3laMu Cepbl U €€ COeIMHEHUSIMU
(BO3MOXHO MCIOJIb30BaHHE BUICOMATEPHUAIIOB); HAOMIOACHUE Tpoliecca OOyTJIMBaHUsl caxapa
1oJ, JEHUCTBUEM KOHILIECHTPUPOBAHHOW CEPHOW KHCIOTHI, M3YYEHHE XHMHYECKHX CBOMICTB
pa30aBIEHHONW CEPHOIl KHCIOTHI, NMPOBEJACHHE KAaYECTBEHHOM pPEAKIUU Ha Cylb(paT-UOH U
HaOJIIo/IeHHe MpU3HaKa e€ MpPOTEeKaHWUs; 03HAKOMJIEHHE C (U3MUYECKHMMH CBOWMCTBAMH a30Ta,
dochopa U ux coeguHEeHUU (BO3MOXKHO HCIOIB30BAHUE BHACOMATEPUATIOB), OOpa3laMu
a30THBIX U (OCHOPHBIX YAOOPEHHUM; MONydyeHHe, cOOMpaHue, paclo3HaBaHUE U U3YyYCHUE
CBOICTB aMMHaKa; MPOBEJICHNE KaYyeCTBEHHBIX PEaKIMil Ha MOH aMMOHUS U (ocdaT-uoH u
W3y4Y€HHE INPU3HAKOB MX IIPOTEKaHUsA, B3aUMOJICHCTBHE KOHLEHTPUPOBAHHOM a30THOM
KHCIIOTBI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE BUJIEOMATEpPUAIOB); H3y4Y€HUE MoJelen
KPUCTAJUTMYECKUX PEMIETOK anmasza, rpaduta, QyniaepeHa; O3HAKOMIICHHE C MPOIECCOM
ajcopOuuu pacTBOPEHHBIX BEIIECTB AaKTMBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IMPOTHUBOrasa;
noJtydeHue, cooupanue, pacrio3HaBaHUE U M3YUEHUE CBOMCTB YIJIEKHUCIIOTO Ta3a; MPOBEACHUE
KaueCTBEHHBIX peakiuid Ha KapOoOHAT- M CHUJIUKAT-UOHBI U M3yUYCHHE TMPHU3HAKOB UX
MPOTEKAHUS; O3HAKOMJIEHUE C MPOAYKUMUEH CHUIMKATHOW MPOMBIILUICHHOCTH; pPEIICHUE
AKCIEPUMEHTAIBHBIX 33/1a4 M0 TeMe «BakHeNIne HEMETAIJTbI U UX COCTUHECHUS».

MeTaiibl M MX COeIMHEHUS

OOmasi XapakTepUCTHKAa XUMHUYECKHX OJJIEMEHTOB — METaUIOB HAa OCHOBAaHUM HX
nonoxenus B Ilepuomuueckoit cucreme xumudeckux siemeHToB /. 1. MenaeneeBa u
cTpoeHus atomoB. CTpoeHue MeTauioB. Meramuueckas CBSI3b M METaUIMYecKas
KpUCTAJUITMYECKas PeIIETKA. DINEKTPOXUMUUECKUN psii HanpskeHUui meTtaioB. Gusnueckue u
XUMHYECKHe cBoicTBa MeTayioB. OOmue crnocoObl monydeHuss MerawioB. [loHsTHe o
KOPPO3UHU METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT Koppo3uu. CriaBel (CTaslb, YyTYH,
TIOPATIOMUHUH, OpOH3a) U UX MPUMEHEHUE B OBITY U MPOMBIIIUICHHOCTH.

[[lenounble MeTaiuIbl: TIOJIO)KEHUE B Ilepnoauueckoil cucTeMe XMMHYECKHX AJIEeMEHTOB /[.
N. MenaeneeBa; CTpOEHHE UX aTOMOB; HaxOXJeHHUE B npupoje. Ouznueckne 1 XuMHUECKUE
CBOMCTBa (Ha mpumepe HaTpusi U Kanmus). OKCHUIABI W THUAPOKCUABI HATPUS U KaJHs.
[IpuMmeHeHne MENOYHBIX METAIUIOB U KX COCTMHEHUMN.

[IlenoyHoO3eMeNBbHBIE METAIIIBI MArHUK U KaJdbLHW: TooKeHue B Ilepuoanyeckoit cucreme

xuMmuyeckux sneMmeHToB J[. M. MenaeneeBa; cTpoeHrME MX aTOMOB; HAXOXKJIEHUE B MPUPOJIE.



dusnyeckue U XUMHUYECKHUE CBOMCTBA MarHUs W Kanbliud. BakHeinme coequHEHHUs KalabIlUI
(okcun, runpokcu, conun). XKECTKOCTh BOABI U CLIOCOOBI €€ yCTpaHEeHHUSI.

Amomunui: nonoxenue B llepuogmueckon cucremMe XMMHUYecKuX d3ieMeHTtoB [l M.
MeHeneeBa; CTpoeHHE aTOMa; HaX0XkAeHUe B pupojae. Gusnyeckne 1 XUMHUYECKHUE CBOMCTBA
anmroMuHusi. AM(GOTEepHBIE CBOMCTBA OKCH/IA U THAPOKCHU/IA aAIFOMUHUSA.

Kenezo: nonoxenue B llepuogumyeckoil  cucTEME  XMMHUYECKHUX  DJIIEMEHTOB
J1. 1. MenneneeBa; cTpoeHue aroMa; HaxoxJeHue B npupone. dusnyeckne M XUMHYECKUE
cBoicTBa jkene3a. Oxcuawl, ruapokcuasl W coiu kenesa(ll) m kenmesa(Ill), mx coctas,
CBOMCTBA U MOIYYEHHUE.

XUMHYECKUNA SKCIEPUMEHT: O3HAKOMJICHHME C oOpa3llaMd METalIOB U CIUIaBOB, HX
(bu3MUeCKUMH CBOWCTBAMH, W3YUYECHHUE PE3YJIBTaTOB KOPPO3UM METAUIOB (BO3MOXKHO
WCIIOJIb30BAHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUSI OKCHUIA KalablUs U
HATpusi € BOAOW (BO3MOMKHO HCIIOJIB30BAaHUE BHUICOMATEPHANIOB); HCCIIEJIOBAaHHE CBOWCTB
KECTKOW BOJIBI; TIpoIlecca TOpPEHHUs >Kele3a B KHUCIOpoJe (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAJIOB); MPHU3HAKOB IPOTEKAHUS KaueCTBEHHBIX PEAKUUA Ha WOHBI (MarHus,
KaJIbIIMS, alfOMUuHUsA, 1nHKa, keneza(ll) u xenesza(Ill), menu(Il)); HaGmaromeHne W omucaHue
MPOIIECCOB  OKpAalIMBaHHS IJIAMCHM HWOHAMHU HATpUsA, Kajdus © Kaublus (BO3MOXKHO
WCIOJIb30BAHME BHUJCOMATEPUANIOB); HCCIeoBaHHEe aM(OTEPHBIX CBOWCTB THIPOKCUAA
AJTIOMUHUS ¥ TUJIPOKCHUAA IMHKA; PEIICHNE YKCIEPUMEHTAIBHBIX 3aa4 10 TeMe «BaxHenine
METAJUIBI U UX COCUHEHUSD).

XuMHS U OKpPY:KaIIas cpeaa

HoBeie matepuansl u TexHonoruv. BemecrBa u marepuansl B IOBCEJHEBHOM JKU3HU
YyeJoBeKa. XMMUS U 310pOBbe. be3omacHoe MCNOJIb30BAHUE BEUIECTB U XUMHUYECKUX PEaKLIUM
B ObITy. [lepBast MOMOIIL IPU XUMUYECKUX O0XKOTax U OTpaBieHUSAX. OCHOBBI IKOJIOTHYECKOU
IPaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHHE OKpYKarollel cpeapl (mpenenbHasl JomycTumasi
koHueHTpanus Beriects — [1JIK). Posib XxuMuu B pemieHun 3K0JIOTHYECKUX TPOOIeM.

[TpupoaHble UCTOYHUKU YTIIEBOJIOPOAOB (yroyib, MPUPOMHBIN Ta3, He(Th), MPOMYKTHI HUX
nepepadboTKH, UX POJIb B OBITY U MPOMBIILICHHOCTH.

XUMHUYECKUN HKCIIEPUMEHT: M3ydeHHE 00pa3lloB MaTepuajoB (CTEKIO, CIUIABhI METAJIOB,
MOJIMMEPHBIE MATEPUAIBI).

MexnpeamerHnsie CBA3H



Peanuzanusa mexnpeaMeTHBIX CBSI3€M MPU U3yUYEHUH XMUMHUHU B 9 Kilacce OCYIIECTBISETCS
yepe3 MCIOJIb30BaHWE KaK OONIMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHSATHUH,
SIBJISIIOIUXCSL CHUCTEMHBIMHU JUJIsl OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.
Peanuzarus MeXIpeIMETHBIX CBS3CH NIPH M3YYCHUU XUMHUH B 9 KJlacce OCYIIECTBIISETCS Yyepes
WCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSTHA, TaK W TOHSITHHA, SBIISFOIIHXCS
CHUCTEMHBIMU JJIS1 OTJICTLHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0me ecTeCTBEHHO-HAayYHbIC MOHATHS: HAy4YHbIA (DAKT, TUIOTE3a, 3aKOH, TEOpHs], aHAIIN3,
CUHTE3, KIacCHU(pUKAIUs, NEPUOTUIHOCTh, HAOIIOJCHHE, SKCIEPHUMEHT, MOJEINPOBAHUE,
U3MEpPEHHUE, MOJIETb, IBIICHHUE, MTAPHUKOBBIN 3P HEKT, TEXHOIOTHS, MaTepUATIBI.

dusuka: wmarepus, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUI, HU30TOIHI,
PaIuOaKTUBHOCTh, MOJIEKYJa, OJJICKTPUYCCKHA 3apsl, IPOBOJHHUKH, IOJYIIPOBOJIHHKH,
TUAJICKTPUKH, (POTOANEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ias,
pacTBOp, PacTBOPHUMOCTh, KpPHUCTAIMYECKAsl PEMIETKA, CIUIaBbl, (PU3MYCCKHUE BEITHMYHHBI,
€IMHUIBI U3MEPEHUSI, KOCMUYECKOE TPOCTPAHCTBO, TIJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dorocuHTe3, nbIxaHWe, Owocdepa, IKOCHCTEMA, MHUHEpAIbHBIE YIOOpPECHUS,
MHKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIICCTRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpalIbl, TOPHbIE MOPO/IbI, TIOJIE3HbIE UCKOMIAEMBbIE,

TOILUTABO, BOJHBIE PECYPCHI.



TEMATHYECKOE IINTAHUPOBAHME 110 TIPEJMETY

8kuace
Nem/m Hazsanmue pa3zgena, TeMbl KomyectBo 1acoB
1 HavanpHble MOHATHS U 3aKOHBI XUMUH (20 ) 20
2 Baxxueiimuve npenctaBuTeNn HeopraHuueckux BemiecTs. KonnuecTBeHHble oTHOIICHHs B Xxumuu (18|18
4)
3 OcHoBHBbIE KJIacchl Heoprannyeckux coeaunenuit (10 u) 10
4 [lepuoanueckuii 3aKOH W TMEpPHOJMYECKas cucTeMa Xumudeckux siementoB .M. Mennaeneesa. |9
Crpoenue atoma. (9 u)
5) Xumunyeckas cBsizb. OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu (10 u) 10
Pe3epBHOE Bpems 1
7 Hroro 68
IHoypo4Hoe niiaHupoBaHue 10 XUMHUH, § KJ1acc
Ne m/m Ha3Banue pa3nena, rema ypoka KoanuectBo | JlaGopaTopHbie u | KoHTposbHbIe padoThl

yacoB NPAKTUYIECCKHE




HavajbHble NOHATHS U 3aKOHBI XuMuHU (20 4)

1. [Ipenmer xumuu. Poiab XUMHUM B KU3HU Jo1
YyeloBeKa.

2. MeTo1bl U3yUYCHHS] XUMUH.

3. ArperaTHble COCTOSIHHSI BEILIECTB. a\o 2

4, [IpakTtnueckas padora Ne 1 «lIpaBuna IM\p Nel, Ne2
TEXHUKA O€30MacHOCTH W HEKOTOpHIE
BUIBI PabOT B KaOWMHETE XUMHIY.
Jomamauii sxcnepumenT. [lpakTuueckas
pabota Ne 2 «Habmronenue 3a ropsieit
CBEUOI».

5. ®duspyeckue  ABICHHS  —  OCHOBa a\o 3,4
paszieneHus cMecel B XUMUH.

6. [Tpaktuyeckas pabora Ne 3 «AHnanu3s IM\pNe 3
TIOYBBD».

7. ATOMHO-MOJIEKYJIIPHOE YYEHHE.
XUMUYECKUE FTIEMEHTBHI.

8. 3HaKu XUMAYECKHX DIIEMEHTOB.

Hepnozumecxa;{ CUCTEMA XUMHUYCCKHX




snemenToB JI.M. Menaeneena.

9. 3Haku XUMHUYECKUX 3JIEMEHTOB.
[lepuonuueckass cucTeMa XHUMHUYECKUX
snemenToB JI.1. Menaeneena.
10. Xumuaeckue GOpMyIIbI.
11. Xumuaeckue GOpMyIIbI.
12. BaneHnTHOCTS.
13. BanenTtHOCTb.
14, XVMMHUYECKUE PEAKLIUH. J\o 5,6.7
15. XVWMHYECKUE YPaBHEHUS. J\o 8,9
16. XVUMHYECKUE YpaBHEHUS.
17. THUIBI XUMMUYECKUX PEAKLIUM. J\o 10,11
18. Tunbl XUMHYECKUX PEAKIIUH.
19. [ToBropenne u  0000OLIEHHE  TEMBI.
[ToaroToBKa K KOHTPOJIBHOM padoTe.
20. Kontponbnas pabora Ne 1 mo Tteme K\p Nel

«HaganpHBIe TIOHITHS ¥ 3aKOHBI XUMHUN.




Ba:xHelimue NMpeaACTABUTEC/IN HECOPraHU4YE€CKUX BEIIECTB. KoauyecTBeHHBbI€ OTHOIIEHUS B XHMHH

(18 )

21. Boznyx u ero cocras. 1
22. Kucnopos. 1
23. [Tpaktuyeckas padora Ne 4 «[lomyuenue, | 1 IMp Ne 4
cobupanue u pacro3HaBaHUe
KHCIIOPO/a».
24. Oxcuppl. 1 J\o 12
25. Bonopox. 1 J\o 13
26. [Tpaktnyeckas padora Ne 5 «[lonyuenue, | 1 IM\p Ne5

coOMpaHue U pacro3HaBaHUE BOJIOPOIAY.

27. Kucnotsr. 1 J\o 14
28. Conu. 1
29. KosmuecTBo BemiecTna. 1
30. KonuuecTBo BemiecTna. 1
31. MonsipHblii 00BeM ra30B. 1

32. PacyeTbl 1o XMMHYECKUM ypaBHEHUSIM. 1




33.

PacdeTs! Mo XMMHYECKUM YPaBHCHHSM.

34.

Boma. OcuoBanmusi.

J\o 15

35.

PactBopsI. Maccosas J0JIs

PacTBOPEHHOT'O BELIECTBA.

J\o 16

36.

[IpakTnueckas pabota Ne 6
«[TpuroToBnenne pacTBopa ¢ 3aJaHHON
MacCOBOM nonen PacTBOPEHHOTO

BCIICCTBa».

m\p Ne 6

37.

O00011IeHNe U CHUCTEMATH3alUg 3HAHUH
no teme «BaxHelmme npeacTaBUTENN
HEOPTraHUYECKHUX BEILIECTB.

KonnuecTBeHHBIC OTHOILICHUS B XUMHI.

38.

KontponbsHasts pabora Ne 2 mo Teme
«Baxnenmmue MPEACTABUTENN
HEOPraHUYECKUX BEIIECTB.

KommduecTBeHHBIE OTHOIIIEHUST B XUMHH.

K\p Ne 2

OcHOBHBIE KJIacChl HeOpranuyeckux coequHenui (10 )

39.

Oxcupl, nx KJaccuukanms u

XMMHYECKHE CBOMCTBA.

1

J\o 17,18




40. OcHoBaHms, WX KiIaccupuKamus © J\o 19,20,21
XUMHUYECKHE CBOMCTBA.

41. Kucaortsl, nx KJIacCH(pUKaIUs u
XUMHUYECKHE CBOMCTB.

42. Kucinortsl, ux Kiaccuukanus u J\o 22,23
XUMHUYECKHE CBOMUCTB.

43, Comu, ux KiIaccupuKamus 1 XUMHICCKUE J\o 24
CBOWCTBA.

44, Comu, ux KiIaccupuKamus ¥ XUMHISCKUE J\o 25,26
CBOMCTBA.

45. I'eneTnyeckass CBsA3b MEXKAY KIIaCCaMHU J\o 27
HEOPTaHWYECKUX COSMHCHU.

46. [Ipaktuueckass pabora Ne 7 «Pemenue IM\p Ne7
DKCIIEPUMEHTAJIBHBIX 3aJa4 MO0 TeMe
«OCHOBHBIE  KJIACCHI ~ HEOPTaHUYECKHX
COCIIMHEHHU .

47. O0001IIeHNEe U CHCTEMATH3alUUs 3HAHUI

1o TEMEC «OCHOBHEBIE KJIaCChI

HCOPTaHUYCCKUX COCTUHEHUI».




48.

Konrponsaas pabora Ne 3 mo Teme
«OCHOBHBIC  KJIACChl  HEOPraHMYECKUX

COEIUHEHUIY.

K-pNe 3

HepHOL[H‘lECKHﬁ 3aKOH U nepuoanveckasi cucreMa XUMHYECKUX 3JIEMEHTOB I[.I/I. MenaeeeBa.

Ctpoenue atoma. (9 )

49. EcrecTBeHHbIE ceMeNWCTBa XUMHYECKHX J\o 28
3J1eMeHTOB. AM(OTEPHOCTB.

50. OtkpeiTHEe nepuoguueckoro 3akona J[.U.
MeHeneeBbIM.

ol. OCHOBHBIE CBEJICHUSI O CTPOSHUU aTOMOB.

52, CrpoeHre  SJIEKTPOHHBIX  000J0YeK
aTOMOB.

53. CtpoeHHe  DJIEKTPOHHBIX  000JI0YeK
aTOMOB.

54, [lepuoanueckas cuUCTeMa XHUMHUYECKUX
anemenToB JI.1. Menaeneena.

55. XapakTepucTuka 3JeMEeHTa IO  €ro

IIOJIOXKCHHIO B HCpHOJIPI‘-ICCKOﬁ CUCTEMC.




56. XapakTepucTuka dsJIeMeHta 1o ero | 1
MIOJIOXKEHHUIO B IEPHOUICCKOMN CHCTEME.
57, 3HayeHWE MEPUOIUYEeCKOro 3akoHa H |1
MEPUOANYECKON CHCTEMBbl XUMHYECKHX
anemenToB JI.1. Menpeneena.
Xumuueckasi cBsizb. OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (10 )
58. HNonnast xuMu4deckas CBs3b. 1
59. KoBaneHTHass XuMu4eckas CBSI3b. 1
60. KoBanenTnas HemomsipHas W mosspHast | 1
XUMHUYECKasl CBA3b.
61. Metammdeckass XUMHUYIECKas CBS3b. 1 J\o 29
62. CTeneHb OKUCIICHHMS. 1
63. CteneHb OKUCIIEHUS. 1
64. OKHCIIHTEIIEHO-BOCCTAaHOBUTEIHHBIC 1
peaKIuu.
65. OKHCIIHTEIIEHO-BOCCTAaHOBUTEIbHBIC 1
peaKIuu.




66.

O0o001IeHe U CcUCTeMaTu3alus 3HaHUN
no temam «llepuonnueckuii 3akOH H
MepuouYecKass CHCTEMa XHUMHYECKHX
snemeHToB J[.M. MenneneeBa. CtpoeHue
«XUMHYeCcKas CBSI3b.

aToMa» n

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC

peaxIumy.
67. Kontponbnas pabora Ne 4 mo Ttemam K\p Ne 4
«[lepnogmueckuii 3aKOH u
nepruoaAnYecKass CHCTEMa XUMHYECKUX
anemenToB JI.M1. MenneneeBa. CtpoeHue
atoma» W «XHMHYECKasi  CBA3b.
OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peaxImy.
PesepHoe Bpems (1 9)
68. O00011IeHMEe W CHUCTEMATH3alUs 3HAHUMI

3a Kypc 8 kiacca

TemaTnuyeckoe NJaHNPOBaHKE N0 Y4eOHOMY NpeaMeTy Xumus 9 Kiacc.

Ne Ne

n/m | ypoka TeMBbI)

B

Conep:xanue (pa3aebl, Tun ypoka

OcCHOBHOe cojlepKaHue
ypoka

YHuBepcajibHble yueonble aeiicrpus (YY)

/3




| Teme |

I'JIABA 1 O6001enue 3Hanuii mo kypey 8 kiacca. XumMuyeckue peakuuu. (J u)

1 1 Kiaccudukanus KomOnuupoBanusni | O0o00meHNE CBESACHHH O ObvscHAMb, 9TO TAKOE XUMUIECKHE COCTMHEHU. §1crp.11 Ne
XUMHAYECKHX YPOK XMMHUYECKUX COCAMHEHHSX. Knaccugpuyuposams xumMudeckue cOeTUHEHUS 110 7,8
COCIMHEHHH. Knaccudpukanms Pa3IUYHBIM NPU3HAKAM.
XMMHUUYECKHX coenHeHui no: | Cocmasnsims GOpMyYIBI pa3THIHBIX BEIIECTB.
- BJIEMEHTHOMY COCTaBY Onpeoensme CTETICHb OKUCIICHNS U BaJICHTHOCTh
(OuHapHBIC COCTUHEHMS, 3JIEMEHTOB B COCIUHEHUSIX.
MHOTO3JIEMEHTHBIE IIposooums HaOMoOACHUS (B TOM YHCIIe
COC/IMHEHUS); OIIOCPEZIOBAHHBIC) CBOMCTB BEIIECTB M MPOUCXOSIIHNX C
- arp€raTHoOMy COCTOSHUIO, HHUMHU HBHGHHﬁ, C CO6JIIOILCHI/ICM MpaBUJI TCXHUKHU
- TI0 PaCTBOPHMOCTH B Boie | 0€30MacHOCTH; 0¢hopmasimb OTYET C ONTHUCAHHEM
(pacTBOpHMEIE, IKCIIEPUMEHTA, €T0 PE3YJILTATOB M BBIBOJIOB.
MaJIOpacTBOPUMBEIE,
HEPaCTBOPUMEIE).
2-3 | 2-3 | Knaccudukamus KombunnpoBanusiii | O6o01IeHue CBEACHUIA O ObvsicHamb, 9TO TaKOE XUMHUUECKas peakuus, peakuud | § 2 ctp. 19 Ne
XUMHYECKHAX PEaKInil. YPOK XUMHYECKHUX PEaKIIUIX. COEIMHEHVS, PEaKIINH PA3I0KEHUs, peakllni OOMeHa, 6,7.8,9
JlaGopaTopHble Knaccudukarms peaKIuy 3aMEIICHHSI, PEaKIIuy HEHTpaTU3aIluH,
ONBITHI: XMUMHUYECKUX PeaKluii 1mo 9K30TEPMHUYECKHE PEaKIIH, SHAOTCPMHUUECKIE
Ne 1. Pa3IMYHBIM OCHOBAHHUSM: peakIyn, 00paTHMbIE pEaKLH, HEOOpaTUMBIEC PEaKIHH,
Bzaumoneiictere — TI0 COCTaBY U YHCITY OKHCJIUTEIbHO-BOCCTAHOBHUTEIIHHBIC PEAKIINH,

aMMHaKa C COJISIHOM
KHCJIOTOH.

Ne 2.
BsaumoneiicTBue
TUAPOKCH]IA HATPHUS
C CEpHOU KUCTOTON
(peakuus
HEUTpaTH3aITUN ).
Ne 3. TennoBoii

3¢ exT peakuuu.
Ne 4,
BzanmonericTtBrue
CEpPHOU KHUCIIOTHI C
OKCHJIOM MeIu
(rereporeHHbIe

pearupyonmx 1
00pa3yroImuXxcs BEIIeCTB;
— 110 TeryIoBoMY 3 eKTy;
— M0 HaIpaBJICHHIO;

— 110 UBMEHEHUIO CTENEHEN
OKHCIICHHUSI 3JIEMEHTOB,
00pa3yromux pearupyromme
BEIIECTBA;

— 110 dase;

— M0 UCTIOJIb30BaHMIO
KaTaJn3aTopa.

TOMOTEHHBIE PEaKIINU, TeTEPOTEHHBIE PEAKIINH,
KaTINTHYECKHE PEAKIH, HEKATAINTHYECKHE PEAKIIIH,
TeII0BOH 3¢ (HeKT XUMHUYECKOH peakuuu.
Knaccuguyuposams xuMmaeckue peakiuu mo
pa3IMYHBIM OCHOBaHUSIM.

Cocmagnams MOJIEKYISIpHBIE, IOJIHBIE U COKpAILICHHBIE
VMOHHBIE YPaBHEHUS PEAKIIHH.

Onpedename OKUCINTENb U BOCCTAHOBUTEINb, IIPOLIECCHI
OKHUCJIEHUS U BOCCTAHOBJICHHUS.

Habnooams n onucvieams peakuiui MEXIy
BEIIECTBAMH C TIOMOIIBIO PYCCKOTO (POAHOTO) SI3BIKA U
SI3bIKA XUMHH.




peakium).

Ne 5.
depMeHTaTUBHbIE
peaKIuu.
CKOpoCTh XUMUYECKHX KomOunupoBanusiii | IloHsiTHE 0 cCKOpOCTH ObvsicHamb, 9TO TAKOE CKOPOCTh XMMUYECKOM peakuuu. | § 3 ctp. 23
peakuuid. Katanus. YpOK XUMHUYECKON PeaKIuu. Yemanaenuseams npUudnHHO-CIIEICTBEHHBIE CBS3U Ne4.5
JlaGopaTopHble DaKTOpBI, BIUAIOLINE HA BJIMSHUSI HEKOTOPBIX (PAKTOPOB HA CKOPOCTh
ONBITHI: CKOPOCTh XUMHUYECKHX XMMHUYECKUX PEeaKLHil.
Ne 6. peaxnuii. Karanmzatops! u Habriooams v onuceieams peakiuu MeXIY
BsaumogneiictBue Karanu3. MHruOuTopHI. BEIIECTBAMH C TIOMOIIBIO0 PYCCKOTO (POAHOTO) SI3BIKA U
THOCYyJb(ara AHTHOKCHIAHTHI. SI3bIKA XUMUH.
HaTpU C 1Ipo60o0ums ONBITHI, TOITBEPKIAFOIINE 3aBUCUMOCTh
KHCJIOTaMHU. CKOPOCTH XMMUYECKOH PEaKLUH OT Pa3IUIHBIX
Ne 7. (akTopoB.
BsaumoneiicTBue
COJIIHOM KHCIIOTBI C
MeTaJuIaMU.
Ne 8.
Bsaumoaeiictsue
COJISIHOU U
YKCYCHOM KHUCJIOT C
LUHKOM.

Ne 9. Biusaue
TEMIIEPaTyphl Ha
CKOPOCTb PEAKIIHUH.
Ne 10. Bausaue
KOHIIEHTPAIUH
BEIIIECTB Ha
CKOPOCTh PEaKIUH.
Ne 11. Bausanaue
IUTOIIAIH
CONPUKOCHOBEHUS
pearupyromnmx
BEIIECTB HA
CKOPOCTb PEAKIIUH.
Ne 12. Bnusanaue




KaTajan3aTtopa Ha
CKOPOCTh PEaKIInu.

O06001IeHne 3HaHMH 110 Koutpoannasi TectoBast KOHTpOIBHAs paboTa U3 3aIaHUil pa3HOTO BHA, COOTBETCTBYIOIINX Kaprouxwn,
Kypcy 8 kiacca. patdoraNel TpeOOBAHMAM K YPOBHIO TIOATOTOBKH 00YYarOIIMXCHL. JMAaKTHYECKH
«XUMHUYECKHUE BEIIEeCTBA, i MaTepuan
XUMHYECKHE PEeaKIIII)
I'JIABA 2 XuMu4eckue peakiuu B pactBopax (9 u)
OJeKTponUTHYECKAs N3yuenue HOBOrO [Monsitre 06 Xapaxmepuzoeams NOHATHUS «AIEKTPOIUTHIECKAS § 4 ctp. 30 Ne
JAUCCOLHALIHSL. MarepHaa. 3IEKTPOJUTHIECKOM JIMCCOLIHAITUSD), «IIEKTPOIUTHD), KHEITEKTPOIUTHD) 7,8,9
JlaGopaTopubie JIUCCOLIUAITIH. DIEKTPOIHTHI
ONBITHI: Y HEAJIEKTPOJIUTHI.
Ne 13. Mexanusm MexaHHu3M JUCCOLMAINN
Aaucconnanyn 3JIEKTPOJIUTOB C PA3TUYHBIM
crabbIx xapaktepoM cBsi3u. CTeneHp
SJIEKTPOIUTOB. 3IEKTPOJTUTHIECKOM
nuccouuanuy. CUiabHbBIE U
c1a0bIe AIEKTPOITUTEHIL.
OCHOBHBIE TOJIOKEHUS Kom6unmnpoBannsiii | OcHoBHBIE mostoskenus TO/I. § 5crp. 35 Ne
TCOPUU YPOK. HoHHble ypaBHEHUS 9,10,11
DIIEKTPOJIUTUYECKOM peaxuuii. Peaknnm oOmeHa,
JICCOTIHAIIHH.

WAYIIUE IO KOHIIA.
Krnaccudukariyss HOHOB U UX
cBolicTBa. MoJieKyssipHbIE U

WOHHBIE YPaBHEHHS PEaKLUil.

Xapaxmepuzoeams TIOHATHS «CTETIEHBb
JTIUCCOIIUAITUI, «CHIIBHBIE AIEKTPOIIUTHD»,
«cI1a0bIe 3JICKTPOJIUTHDY, KKATHOHBIY,
«aHUOHBD», «KUCIOTHI», KOCHOBAHU,
«comm». COCTaBISTh ypaBHEHUS

OJ1 KHCITOT, OCHOBaHU M COJICH.
Unnrocmpuposams ipuMepaMu OCHOBHBIE
nonoxeHust TOJl; reHeTHYecKyro
B3aMMOCBSI3b MEXK]y BelleCcTBaMH (TIPOCTOE
BEIIIECTBO — OKCHUJ — TUIAPOKCH — COJIb).
Pasznuuames KOMIIOHEHTHI IOKA3aTENbCTB
(Te3ucoB, apryMeHTOB U (OPMBI
JTIOKa3aTeNIbCTBA).




Packpvieame CynmiHOCTH MOHATHS
«HOHHBIC PEAKLIHID).

CocTaBsITh MOJICKYJISIPHBIC, TIOJTHBIC

M COKpAIIICHHBIC HOHHBIC YPaBHEHUS
peakiuii ¢ yuacTHEeM SJICKTPOJIUTOB.
Habmooams u onucvlieams peakimia
MEXKTY DJICKTPOTHUTAMH C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO UM POJTHOTO)
SI3BIKA U SI3BIKA XVIMUHU.

XHUMHYECKHE CBOMCTBA
KHUCJIOT KaK 3JIEKTPOJIUTOB.

KoMOuHHpOBaHHBIN
YPOK
JlaGopaTopHble
ONbBITHI:

Ne 14. U3smenenne
OKPacKH
WHVKATOPOB
JIEUCTBHUEM KHUCIIOT.
Ne 15,
Bsanmoneticteue
KHUCJIOT C
OCHOBAHHUsAIMU

Ne 16.
BiaumopeiictBue
KHUCJIOT C
HepaCTBOpI/IMBIMI/I
OCHOBaAHUSIMU

Ne 17.
BzaumoneiictBue
KHUCJIOT C OKCHIaMH
METAJIIOB

Kucnotel, nx
KJTACCH(UKAITHSL.
Jluccoumanusi KUCJIOT U UX
cBoiicTBa B ceeTe TO/I.
BzanmopeiicTBre KUCIIOT C
MeTaJlIaMH.
DNEKTPOXUMUYECKHUH A
HaNpPsHKEHUH METaIIOB.
BzaumopeiicTBue

KHUCJIOT C OKCUJaMH
MeTauioB. B3anmo
JIEHICTBUE KUCJIOT C
OCHOBAHUSIMH — PEAKITUS
HEUTpanu3ayH.
BzaumoneiictBue

KHUCJIOT C COJIIMU.
Hcnons3oBanue

TaOJIUIBI PACTBOPUMOCTH
JUISL XapaKTEPUCTUKU
XUMHYCCKHX CBOMCTB

Xapaxmepuzosamp 00IHUE XUMUYECKHE
CBOMCTBA KUCHOT ¢ mo3umuii TO/I.
Cocmasnsims MOJNEKYJISIPHBIC, TIOJHBIC U
COKpAIllCHHBIC HOHHBIC YPABHCHUS
peaKiuii C y4acTHEM KHCIIOT.
Habnooams u onucvieams peakmmn

C Y4aCTHEM KHUCIIOT C TOMOIILIO
€CTECTBEHHOTO (PYCCKOT0 UIIH POJTHOTO)
SI3BIKA U SI3bIKA XUMMHU.

IIpo60dumsb ONBITHI, OITBEPIKAAFOIINE
XMMHYECKHE CBOMCTBA KUCJIOT, C
cOOrOICHUEM TPaBUI TEXHUKHU
0€30I1aCHOCTH.

§ 6 ctp. 41 Ne
45,6




Ne 18.
Bsaumoneiicteue

KHCJIOT ¢ MCTaJUIaMU.

Ne 19,
BzaumopeiictBue
M€Y C COJISTHOM
KHUCJIOTOH.

Ne 20.
Bsaumoneiicteue
CBHUHIIA C CEPHOU
KHCIIOTOM.

Ne 21.
Bsaumoneiicteue
KkapOOHaTa HaTpHs C
KUCIOTaMU

Ne 22,
BzaumopeiictBue
CWJIMKATa HATPHsI C
KUCJIOTaMU

Ne 23.
BzaumoneiictBue
COJISTHOM KHMCJIOTHI C
HUTpPATOM cepebpa

KHUCJIOT.




9 XUMHUYECKHEe CBONCTBA KomO6unupoBaHHBIH OcHoBaHUs, HX Cocmaensams MOJIEKYJISIPHBIC, TTIOTHBIC § 7 ctp. 45 Ne
OCHOBaHMI KaK YPOK knaccudukars. Aucco- COKpaIeHHbIE HOHHBIE YPaBHEHHS 4,5
3JIEKTPOJIUTOB. JIaGoparopubie LHUalys OCHOBaHUM U UX peakLuii ¢ yuacTueM OCHOBAHMM.

ONBITHI: cBoiictBa B cBete TO/I. Habnrrooame n onucvieams peakiuu
Ne 24. Usmenenne BzaumogeiicTBue ocHOBa- C y4acTHEM KHUCJIOT C MTOMOIIBI0 €CTECTBEHHOTO
OKpacku HUI C COJISIMU. (PYCCKOTO WIIH POIHOTO) S3bIKA M S3bIKA XHMUH.
HHANKATOPOB Hcnonp3oBaHue TaOIUIIBI IIpo600ums ONBITHI, TIOATBEPIKAAIONIHE
JAICHCTBHCM . | pactBOpHMOCTH HJIs XUMUYECKUE CBOMCTBA OCHOBAHUM,
infaczTg OPOB MICIOTCH. XapaKTePUCTHKHI C COOJTFOIEHUEM TIPaBUII TEXHUKU 0€30MIaCHOCTH

o . v

- o XUMUYECKIUX CBOUCTB
BzanmopneiictBre .

OCHOBaHMIA.
KHCIIOTHBIX OKCHJIOB . .
BzaumopaeiictBue menouei

CO IIEeJI0YaMU.
Ne 26. C OKCHJIaMH HEMETAJLIOB.
Bsaumoneiicteue
COJIEH CO IIETOUYaMHU.
Ne 27.
Bzaumoneiicteue
cyabdhaTa Meau ¢
pacTBOpamu
HIEJI0YEH.
Ne 28. Paznoxenwue
THJIPOKCH/IA MEJTH.

10 XUMHUYECKHEe CBONCTRA Kom6unupoBanubiii | Conn, UX JUCCOIHAAIIHAS 1 PaznuuaTh NOHATHS «CPETHUE COTINY, § 8 cTp. 48 Ne

COJIEH KAK DIIEKTPOJIUTOB. | YPOK cBoiicTBa B cBete TO/I. «KUCIIBIE COJINY», KOCHOBHBIE COJIN». 4,5
JlaGopaTopHble B3aumonaetlictsue coseii ¢ XapakTepru30oBaTh OOIHE XUMHUIECKHE
ONBITHI: MeTaJlJIaMH, 0COOCHHOCTH cBoMcTBa coyer ¢ mo3unmii TO/I.
Ne 29. ITUX PEAKIIHH. Cocmasnsams MOJIEKYIISIPHBIE, TIOJTHBIC
BsanmoneicTsue Bzaumozeiictue cosneii ¢ U COKpAIICHHBIC HOHHBIC YPABHEHHUS
30 © | conmamu. Mcnonb3oBaHue €aKIIUI ¢ ydacTUeM COJIEH.

COJICH C KUCIIOTaMK "

o
Ne 30. . TaOIHUITHI PACTBOPUMOCTH Habniooame v onuceieams peaxiyu ¢
BzaumoneiictBue .

- IUISL XapaKTePUCTHKU YY9aCTHEM COJIEH C IIOMOIIBI0 €CTECTBEHHOTO

COJIeH CO MIEeT0YaMHu. . N
No 31 e XUMUYECKUX CBOUCTB COJICH. (pyccKoro Wit POIHOTO) SI3bIKA U S3bIKA XUMUH.

o . 1Ipo6o0oums OTIBITHI, TIOATBEPKTAFOIIIHE
BzaumoneiictBue N .

N XUMUYECKHE CBOMCTBA COJIEH, C COOITFOICHIEM
pPacTBOPOB COJIEH C 5
METAILIAMIL MpaBUJI TEXHUKHU 0€30M1aCHOCTH
11 I'unponus conen. N3ydenue HOBOTO I'maponus. ['maponus no Pa3nuyate rpynisl cosiell B 3aBUCIMOCTH OT MX CHJIBL. § 9 ctp. 52 Ne




Marepuania. KaTuony. ['maponus no XapakTepHu3oBaTh UX COCTAaB. 4,5
aHuoHy. I'uaponus no Cocmasnams ypaBHEHUS THAPOIIHA3A CONEH.
KaTHUOHY U aHHOHY. Habniooams v onuceieams peaximi THAPOITN3A COJIEH C
Bopopoanslit nokasarens MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH POAHOTO)
(pH). A3BIKA U SI3bIKA XHUMUH.

12 Pemenue [IpakTuyeckas Pemenne skcniepuMeHTaNbHEIX | Y mems oOpamatscs ¢ 1a00paTOPHBIM Kaproukn,
SKCIIEPUMEHTATIBHBIX 33724 | padora Nel 3a1ad. 000pyI0BaHMEM M HArPEBATEIbHBIMU JIMIaKTHIECKH
0 TeMe npuOOpaMu B COOTBETCTBUH C MTPABHIIAMH TEXHUKH i MaTepuan
«ONEeKTPOTUTHIECKAS 6e30MACHOCTI.

AUCCONHALIHA Pacnosnasame HeKOTOpbIE AaHUOHBI X KATHOHBL.
Habmodams cBONCTBA SJIEKTPOIUTOB U
MIPOUCXOASIIUX C HUMHU SIBJICHUM.
Habnwooame n onucvieams peaxkiiy ¢
Y4acTHEM 3JIEKTPOJIUTOB C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO UJIH POJTHOTO)
SI3bIKA U SI3bIKAa XUMUHU.
Dopmyauposamb BBIBOJBI 110 pe3yJIbTaTaM
MIPOBEJICHHOT O SKCIIEpUMEHTA.

13 O06001meHue u BrlinonHeHue TeCTOBBIX TPEHUPOBOUHBIX 3a1aHUI, COCTABIICHUE XUMUYECKUX YPABHEHUH, pellIeHUE 3a1a4 IToaroroBka k
chUcTEeMaTr3alus COOTBETCTBYIOIIMX TPEOOBAHUAM K YPOBHIO IMOATOTOBKU 0oOydaronuxcs. Mx ananms. KOHTPOJIBHOH
3HAHUH 110 TEME pabote
«XuMHYeCKHEe PeaKI U B
pacTBopax».

14 KonTpoabnas padora TecroBast KOHTpoJIbHAS paboTa U3 3aJaHuil pa3HOTO BUJIA, COOTBETCTBYIOIIMX TPEOOBAHUIM K YPOBHIO Kaproukwu,

Ne 2 o Teme MOJIFOTOBKU 00YyYaroIIuXCsl. JTUTaKTHYECKU
«XHUMHYeCKHe peaKiuu B i MaTepuan
pacTBopax».

I'JIABA 3 Hemera/uibl 1 ux coegunenus (28 u)

15 OO01mas XxapaKkTeprucTHKa N3yuenue HOBOIO [TonoxeHue HEMETAILTIOB B ObwvscHAmMb, 9TO TAKOE HEMETAJLTBI, TaJIOTeHEI, § 10 ctp. 61 Ne
HEMETAJUIOB. Marepuana. MIEPUOAMYECKON CUCTEME AJUTOTPOIIHBIE BUJJOU3MEHEHUSI. 6,7,8

xuMuyeckux 35eMeHToB J.U. | Xapaxmepuzosams XMUMHUYECKUE DJIEMEHTHI - CooOuienne

MenneneeBa. OcOOEHHOCTH
CTPOEHUS aTOMOB
HEMETaJUIOB. DJIEKTPO-
OTPUIATEILHOCTB, PSJ

HEMETAJUIBI U TPOCTHIE BEIIECTBA - HEMETAJUIBL:
CTpoeHue, GU3NYECKUE CBOWCTBA HEMETAILIOB,
CITOCOOHOCTH K aJIJIOTPOTIHH.

Packpvieamp npuanHbl a;utoTponud. Hazvieame




ANEKTPOOTPULIATEITLHOCTH.
Kpucrannuueckoe cTpoeHue
HEMETAJUIOB — MPOCTHIX
BEILIECTB. AL1omponus.
dusnueckre U XUMUIECKUE
CBOICTBa HEMETAJLIIOB.

COCIIMHEHMSI HEMETAIIIOB 110 (hopMyJiaM U
cocmagnams (POPMYIBI IO UX Ha3BAHHSIM.
ObvscHAMb 3aBUCUMOCTD CBOMCTB (MITH
MPEICKa3bIBATh CBOMCTBA) XUMHUYCECKUX JIEMEHTOB -
HEMETAJUIOB OT UX moyioxkeHus B [lepuoandeckoit
cucreMe xuMudeckux 3nmemeHnToB /1. 1. Menneneena.
Ycemanasnueamp npUUMHHO-CIIEACTBEHHBIE CBA3U
MEXKy CTPOCHHEM aToMa, XUMHUYIECKOH CBSI3bIO,
THTIOM KPUCTAIUTMYECKON PEIIETKA HEMETAIIOB B UX
COEMHEHUH, NX (PU3MYECKUMH CBOHCTBAMH.
[loka3zbiéamb OTHOCUTENBHOCTh TOHATUH

«METaJI» U «HeMEeTaJID.

16 Oo6mias xapaktepuctuka | KomOunuposanssiii | CTpoeHHe aTOMOB TaJOreHOB | Xapaxmepuzoéams CTpOCHUE, GUIHUECKHE U § 11 ctp. 67 Ne
siemenToB VIIA - YPOK M UX CTEIIEHU OKHUCICHUS. XUMUYECKUE CBOMCTBA, MOTYICHUE U 6,7,8
TPYIIILI TAJIOTCHOB. CtpoeHue MoJeKys MPHUMCHCHHEC raJIONCHOB C MCIOJIb30BAaHUEM CooOenne
ranoreHoB. Pu3nuecKue u PYCCKOTO (POJHOTO) S3bIKA U SI3bIKA XUMHH.
XUMHUYECKHE CBOMCTBA Hasvieams coeMHEHUS TAIOTCHOB 110
rasoreHoB. [Ipumenenne bopmyie u cocmagnsims GOPMYIIBI IO HX
TaJIOTeHOB U UX COEIMHEHUH | Ha3BaHUIO.
B HAPOJHOM XO3SIHCTBE. Yemanasnusams IpUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXJIy CTPOCHHEM aToMa,
XMMHUYECKOU CBSI3bI0, TUTIOM KPUCTAJUTMIECKOM
PELIETKH raJOreHOB, UX (PU3NUECKUMH U
XMMHUYECKUMH CBOMCTBAMH
17 CoennHeHUs TaJOreHOB. KomOunuposanssii | ['anoreHoBoOpoJbl H X | Xapakmepuzosams cocTaB, puzndeckue § 12 ctp. 71 Ne
YPOK CBOMCTRA. 1 XMMHYECKHE CBOHCTBA, TIOJIyUYCHHUE U 7,8
Jlaboparopnbie T a/I0reHOBOIOPOIHbIE NPUMEHEHUE COEIMHEHU TaIOTeHOB Coo0mmenne
ONBITHI: . C UCITIOJIb30BAaHUEM PYCCKOTO (POIHOTO)
Ne 32. KauecTennas | KACTOTBL MIABHKOBAS, | o o ML
pcaknus Ha consHas, OpoMOBOAOpOaHas, Hazvisams coequHeHns raJoreHoB 1o

raJJOr¢HU/I-UOHBbI.

HOI0BOIOPOHASL.

lajoreHnapl U MX CBOMCTBA.
[Ipumenenue COETMHEHUN
rajoreHoB B HapOJHOM

XO3SIUCTBE. KauecTBeHHas

dbopmyiie U cocmasasimes GOPMYITBI TI0 UX
Ha3BaHUIO.

Yemanaenusams NPUUMHHO-CIICIICTBEHHBIE CBS3U
MEXKy XUMUYECKOH CBS3bIO,

THUIIOM KPUCTAJTMYECKON PEIICTKH

COC/IMHECHUI TAJIOTCHOB, X (PU3UYECKH-




pCaKknua Ha raJIOrCHUI-UOH.

MH U XUMHUYECKUMH CBOMCTBAMHU.

IIposodums, Habarodams U ONUCHIBANID
XUMHUYECKHHA SKCIIEPUMEHT TI0 Paciio3HaBaHUIO
TaJIOTEHUI-UOHOB C COOJTIOCHUEM TIPaBUI
TEXHHMKH 0€30MacHOCTH.

Bvinonuame pacdeTsl M0 XUMHYECKAM QOopMyIam
Y YPaBHCHHSIM PEAKIUH, TPOTEKAIOIINX C
Y4acCTHUEM COEIMHEHUM raJIOT€HOB

18

«3yueHune CBOMCTB
COJISTHOM KMCJIOTBI»

IIpakTn4yeckas
paGora No2

CBOHCTBA COJITHOI KUCIIOTHI.

Ymemw obpamatscs ¢ 1a00paTOpHBIM
o0opymoBaHNEM U HarpeBaTeIbHBIMU PUOOPAMU B
COOTBETCTBHH C NPaBHIAMU TEXHUKN OE30IIaCHOCTH.
Pacno3nasams HEKOTOPbIE aHHOHbI U KATHOHBI.
Habnwooame CBOWCTBA SIIEKTPOIHUTOB U
MMPOUCXOJAIINX C HUMHU SIBJICHUM.

Habniwooams 1 onuceiéams peakliuy ¢ y4acTHEM
AIIEKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WM POJIHOTO) SI3BIKA M SI3BIKA XHMMUH.
Dopmyauposeamp BHIBOABI IO pe3yIbTaTaM
MPOBEJIEHHOTO YKCIIEPUMEHTA.

Kaprouxu,
TUAAKTHYECKA
1 Marepuan

19

Xanpkorensl. Cepa.

KomOunupoBaHHbIH
YPOK

CrtpoeHue aTroma cepbl U cTe-
MIEHU OKUCJICHUS Cephl. Anio-
mponust cepvl. XUMUIECKHE
cBoiicTBa cepsl. Cepa B pu-
poae. buonoruueckoe
3HaYEHHUE Cepbl, €€
NpUMEHEHHUE
(memepKkypu3aIus).

Xapaxmepuzoeams CTpOEHHUE, AJIOTPOIIHUIO,
(du3MYECKUEe U XMMUYCCKUE CBOMCTBA, MOJyUeHHUE U
MPUMEHEHHUE CePhI C UCMOIb30BAHUEM PYCCKOTO
(pomHOTO) S3BIKA U SI3bIKA XFMHM.

Yemanasnueams TpUYUHHO-CIICACTBEHHBIC CBSI3U
MEX]y CTPOCHHEM aToMa, XUMUYIECKOM CBA3BIO,
THUIIOM KPUCTAJUTHYECKON PEIIETKH KUCIOPOa, €ro
(OU3NYECKUMHU U XMMUYECKUMH CBOMCTBAMH.
Buinonusme pacdyeTsl 10 XUMHUECKUM GopMysIaM U
YpaBHEHUSIM peaKIIUi, MPOTEKAIOIUX C yIaCTHEM
CepBlL.

IIposodums, Haba00amv U ONUCHIBAND
XUMHYECKUH 3KCIIEPUMEHT 10 TOPSHHIO CEPhI Ha
BO3/[yX€ U B KUCIOPOJIE C COOFOICHUEM TTPaBUII
TEXHHUKH 0€30acHOCTH.

§ 13 ctp. 77 Ne
5,6,7
Coo0menue

20

CepoBogopon u
CyIbGUIBL

KomOunupoBaHHbIH
YPOK

CepoBogopo,
CEpOBOIOPOJIHAS KHCIIOTA,

Xapaxmepuzosams coctaB, pusndeckue 1 XHMUIECKUE
CBOIICTBA, IOJYUYCHHE U IPUMEHEHHE CEPOBOIOPOIA H

§ 14 ctp. 80 Ne
5,6




JlaGopaTopHble
ONBITHI:

Ne33. [Momyuenwue
CepoBOAOpOIa

Cynb(hUIbI, KAUECTBEHHAS
peaxius Ha Cynb(UA-HOH.

CyJb(UI0B C UCTIOIB30BAHUEM PYCCKOTO (POTHOTO)
SI3BIKA W SI3bIKA XHMHUH.

Haszvieams coenuuenus cynbOUIoB M0

dhopmyiie u cocmasnsims POPMYIIBI IO MX HA3BAHUIO.
Yemanaenusams NPUUUHHO-CIICIICTBCHHBIC CBS3U
MEXTy XUMHUECKOU CBSI3BIO,

THTIOM KPUCTAJUTHIESCKOH PEIIeTKH

COCIIMHEHU Cephl, UX (PU3NYECKU-

MU M XUMHUYECKUMH CBOWCTBAMHU.

Bvinoansims pacdeThl 10 XUMHYECKUM (OpPMYIIaM |

YPaBHEHUSIM PEaKIU, MPOTEKAIONINUX C YIACTHEM CEPHI.

1Ipogooums, Habarodams U onucvl8ams
XUMHUYECKHI OTBIT 10 MOTYYSHUIO CEPOBOIOPO/IA C
COOJIFOICHUEM TIPaBUJI TEXHUKH O€30MaCHOCTH.

Coo0uienue

22

Kucnopoausie
COC/IMHEHUSI CEPHI.

Kom6uHMpOBaHHBIH
YPOK
JlaGopaTtopHbie
ONBITHI:

Ne 34. KauecTBeHHast
peaxius Ha cyabdar-
HOH.

Oxcugast cepsr (1V) u (VI), nx
MOJIy4eHHE, CBOMCTBA U
npumeHeHue. CepHucTas
KHCIIOTa, CYJIb(UTHI,
Ka4yeCTBEHHAsl peaKLysl Ha
cyabQur - uon. CepHas
KHCJIOTA, CYNb(aThl,
KadeCTBEHHAsI peaKIysl Ha
cynb(har - UOH.

Xapaxmepuzosams cocTa, PU3NUECKHE

Y XUMUYECKHE CBOMCTBA, TIOJIYUCHHE

W MPUMEHEHHUE COSTMHEHUN Cephl

C UCIOJIb30BAaHUEM PYCCKOTO (POTHOTO)

S3bIKA U A3bIKAa XUMHU.

Hasvieams coemMHEHUs cepbl Mo GopMye u
cocmagnsims HOPMYIIBI TI0 UX HA3BAHHIO.
Cocmasnsimb MONEKYISIPHBIE Y HOHHBIC
YPaBHEHUS PEAKIUiA, XapaKTEPU3YIOIIUE
XUMHUYECKHE CBONCTBA COSTMHEHUH CEpBI.
Onucvigamsb TPOIECCHl OKUCICHUSI-BOCCTAHOBICHUS,
onpedensms OKUCIUTEb 1 BOCCTAHOBUTEI U
cocmaesnsims NEKTPOHHBIN OaiaHc.
Yemanasnusams IpUuMHHO-CIIEICTBEHHBIE CBS3H
MEXKIOY XUMHYECKOMN CBs3bI0, TUIIOM
KPUCTAIUTHYECKOW PEIISTKH COSAMHEHUMN Cephl, HX
(PMBUYECKUMH U XUMUYECKHMH CBOMCTBAMU

§ 15 ctp. 85 Ne
6,7

23

«M3yueHue CBOICTB
CEpHON KHCIOTHI»

IIpakTH4yeckas
padota Ne3

CBolicTBa CEpHON KHCIIOTHI.

Ymems obpamaTbes ¢ 1abopaTopHbIM

000pyZI0BaHNEM U HArpeBaTEIbHBIMU IPHOOPAMHU B
COOTBETCTBHH C IPABHIAMHU TEXHUKN O€30ITIaCHOCTH.
Pacnosnasams HEKOTOpPHIE AaHUOHBI U KATHOHBI.
Habmodams cBONCTBa SJIEKTPOIUTOB U MPOUCXOISIINX

Kaprouku,
TUTAKTHYECKU
1 Matepuan




C HUMH SIBJICHHUH.

Habnwooame n onucvieams peakuy ¢ y4acTHEM
AJIEKTPOIIUTOB C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUH.
Dopmynuposams BLIBOBI TI0 PE3yIbTaTaM
MIPOBEICHHOTO AKCIIEPUMEHTA.

24 10 | Oo6mas xapakrepuctuka | KomOunuposanueii | CtpoeHue aToma u Xapaxmepuzoeams cTpoenue, GU3NYECKUE U § 16 ctp. 89 Ne
sneMeHToB VA - rpynmbl. | YPOK MOJIEKYJIBI a30Ta. XUMHUYECKHE CBOWCTBA, NOJIyYEHUE U IPUMEHEHUE 4
A3oT. DU3HYECKHE U XUMHYECKUE a30Ta ¢ UCIOJIb30BAHUEM PYCCKOTO (POIAHOIO) SI3bIKA U Coobuenust
CBOICTBa a30Ta B CBETE SI3BIKA XVMHH.
IPEJICTaBICHUI 00 OKUCIIH- Has3zvieams coequHeHus a3ota 1o Gopmyiie u
TEJIIbHO-BOCCTAHOBUTENBHBIX | cocmagasims HOPMYIIBI 110 X HA3BAHHIO.
peakuusx. Hurpusl. Yemanasnueams npUdMHHO-CIEICTBEHHBIE CBA3U
[Tostyyenue u npuMeHEHHE MEXIy CTPOCHHEM aTOMa U MOJIEKYJIbI, BUIOM
a30Ta. A30T B IIPUPOJIE U €ETO | XMMHUYECKOMN CBA3H, THIIOM KPUCTAILIMYECKON PELIETKH
OMOJIOrMYeCcKOe 3HAYEHHE. a30Ta ¥ ero PU3NIECKUMU U XUMHUIECKUMHU
CBONCTBaMH.
Boinoansms pacueTsl 10 XUMUYecKUM GopMynaM u
YpaBHEHUSM peaKIi, MPOTEKAIONIUX C yIaCTHEM
azora
25 11 Ammuak. Comu ammonusi. | KomOunupoBanseli | CTpoeHHE MOJIEKYJTbI Xapaxmepuzoeamub COCTaB, CTPOCHUE MOJIEKYJIbI, § 17 ctp. 93 Ne
YPOK ammuaka. drznueckue u (du3nUecKre U XUMHUYECKHE CBONCTBA, MTOJTydYeHHE U 6-9
JlaGopaTopHbie XMMUYECKUE CBOMCTBA, MIPUMEHEHUE aMMHUaKa C HUCIOJIb30BaHUEM PYCCKOTO Coolmenns
ONBITHI:

Ne35. TTomyuenune
aMMHaKa 1 U3y4ICeHHUE
€ro CBOMCTB.

Ne36. Msmenenue
OKpAaCKH HHINKATOpPa
JIeliCTBHEM aMMHaKa.

NOJy4eHHue, COOMpaHue u
pacro3HaBaHue aMMHAaKa.
Cocras, nonyuenue, puznye-
CKHE U XUMHUYECKHUE
CBOICTBA COJIEH aMMOHUS:
B3aUMOJIEHCTBHE CO
HIEeJI0YaMHU U Pa3IokKEeHHUE.
IIpumeHeHue conei

(poHOTO) S3BIKA U SI3bIKA XHMHU.

Hasvieams cony aMMOHUS 110 popMyniam U
cocmagisims HOPMYIIBI 110 UX HA3BAHHSM.
3anucvieams MOJIEKYJSIPHbIC U HOHHBIC YPAaBHEHUS
peaKuii, XapaKTepu3yroume




aMMOHHUS B HAPOJTHOM XO-
3SIUCTBE.

XUMHMYECKHE CBOMCTBA aMMHAKa M COJICH aMMOHHSL.
Cocmaensams ypaBHEHUS! OKACIUTEIHHO-
BOCCTAHOBUTEILHBIX PEAKIHA C yIacTHEeM aMMHaKa ¢
ITOMOIIIBIO 3JICKTPOHHOTO OajaHca.

Yemanaenueams TpUUUHHO-CIICICTBEHHBIC CBS3H
MEX]Ty BUJIaMU XUMHYCCKHUX CBS3EH, THITAMU
KPUCTAUTMYECKUX PEIISTOK aMMHUaKa U CoJieh
AMMOHUS ¥ UX PU3UICCKHUMU U XUMUYCSCKHUMHU
CBONMCTBaMH.

1Iposooums, HabaroOams U ONUCHIBAMb

XUMHUYECKUN 3KCIICPUMEHT 10 PAcIO3HABAHUIO HOHOB
aMMOHHS C COOII0IEHUEM

MPABUJI TEXHUKHU OE30MaCHOCTH.

Buvinonusme pacyeThbl 10 XUMUYECKUM

(dhopMynaM 1 ypaBHEHHUSIM peaKiui,

MPOTEKAIOMIHX C y4aCTHEM aMMHaKa

26 12 «[lomyuenne amMmMunaxa u IIpakTnyeckas AMMHUaK ¥ ero CBOHCTBA. Ymemw obpamatscs ¢ 1a00paTOpHBIM Kaproukn,
U3YyUYCHHE er0 CBOMCTBY padora Ned 000pyI0BaHHEM M HarpeBaTeIbHBIMU IPUOOPaMH B JIUIAKTUYECKU
COOTBETCTBHH C NIPABHJIAMHU TEXHUKN OE30ITaCHOCTH. i MaTepuan
Pacnosnasams HEKOTOpPbIE aHUOHBI U KATHOHBI.
Habmodams cBOICTBA 3JIEKTPOIUTOB U MPOUCXOISIINX
C HUMM SIBJICHHM.
Habnooams u onucviéams peakiuu ¢ y9acTUEM
3JIEKTPOJIUTOB C MIOMOILBIO €CTECTBEHHOTO (PYCCKOTO
WM POJIHOTO) SI3bIKA U SI3bIKA XUMHH.
Dopmynuposamb BEIBOJBI 110 pe3yiIbTaTaM
MIPOBEIEHHOT0 SKCIIEPUMEHTA.
27 13 | Kucnopozausie Kom6unuposannsii | Oxcuabl azora. Ousnueckue | Xapaxmepuszosams coctas, puznueckue n xumuueckne | § 18 ctp. 99 Ne
COCJIMHEHUSI a30Ta. YPOK W XUMHYECKHE CBOHCTBA CBOWCTBA, IOJY4YCHUE U IPUMEHEHNE OKCHJIOB a30Ta C 5,6,7
JlaGoparopubie okcupa asora (1V), ero UCIIOJIL30BAHUEM PYCCKOTO (POAHOIO) A3bIKA U
ONBITBI: IIOJIy4CHHE Y IPUMCHCHHUE. SI3bIKA XVMUH.
Ne37. CBOﬁCTVBa CocTaB 1 XMUMHUYECKUE
pasbapiieHHok CBOMCTBa a30THOM KUCIIOTHI

a30THOM KUCJIOTHI.

KaK AJIEKTPOJIUTA.
OCO0EHHOCTH OKHUCIIH-
TEJLHBIX CBOMCTB




KOHIICHTPUPOBAHHOMN
a30THOM kucnoThl. [Ipu-
MCHEHHE a30THOM KHCIIOTHI.
Hutpats! 1 ux cBolcTBAa.
[IpoGiieMa NOBKIIEHHOTO
COJIep)KaHUsl HUTPATOB B
CEIbCKOXO3MCTBCHHOM
NPOLYKIUH.

Cocmasnsams MONEKYISIPHBIE U HIOHHBIE YPABHEHUS
peaxuuii, XxapakTepHu3yHole XUMHUUECKHIEe CBONCTBA
OKCHJIOB a30Ta.

Yemanasnusams npuuMHHO-CIIEACTBEHHBIE CBA3U
MEXy BUJIOM XUMHYECKOM CBA3U, TUIIOM
KPHUCTATIMYECKON PEIIETKH OKCUIOB a30Ta U UX
(hHU3UYEeCKUMHA U

XUMHUYECKUMH CBOMCTBaAMHU.

Xapaxmepuzosams cocTaB, PU3MUECKHE U XUMUYECKUE
CBOMCTBA KaK 3JIEKTPOJIUTA, IPUMEHEHUE a30THOU
KHCJIOTHI C HCIIOJIb30BAaHUEM PYCCKOTO (POAHOTO)
S3bIKA U A3bIKa XUMHU.

3anucvieams MOJNEKYISPHBIE U HOHHBIC YPaBHEHHS
peaKLyii, XapaKTepU3yIlIue XUMUUYECKIE CBOMCTBA
A30THOM KUCIOTHI KaK 3JIEKTPOJIHTA.

IIposooums, HabrrOOamv ¥ ONUCHIBAMb
XUMUYECKUN SKCTIEPUMEHT, XapaKTEePU3YOLINI
CBOIICTBa a30THON KHCJIOTHI KaK AJIEKTPOJIHUTA, C
COOJII0JICHHEM MTPABUJI TEXHUKH O€30MaCHOCTH.

28 14 docdop, ero pusnueckne | Kombunuposannsii | CtpoeHue atoma hochopa. Xapaxmepuzoeams cTpoeHHE, AIITOTPOIIHIO, § 19 ctp. 103
Y XUMHYECKHE CBOHCTBA. | YPOK Annomponust ¢pocghopa. (bu3nUecKre U XUMHUYECKHE CBOHCTBA, MOJTyYCHHE U Ne 4,5,6
JlaGopaTopubie XuUMHYecKHe CBONCTBA npuMeHenue Gocdopa ¢ UCIOIB30BaHUEM PYCCKOTO
ONbITHI: ¢dochopa. [Ipumenenue un (pomHOTO) S3BIKA U SI3bIKA XFMHM.
Ne38. PacnosHaBaHHC | Guonormueckoe 3HAUEHUE CaMOCTOSITEIIBHO ONUCbIEAmb CBOMCTBA OKCUIA
docaros. docdopa. Oxcun hochopa docdopa (V) Kak KHCIOTHOrO OKCHJIa M CBOMCTBA
(V) - THIUYHBI KUCIOTHBIA | OPTOPOCHOPHOI KUCTOTHI.
okcua. OprodochopHas Unnrocmpuposams 3TV CBOWCTBA YPaBHEHUSMU
KHCJIOTa U TPpH psifa e€ COOTBETCTBYIOILIUX PEAKIIMH.
coueit: pocdater, runpodoc- | IIpogooums, HabawOams U ONUCHIBANTD
¢ater u nuruapodocdarsl. XUMHYECKUH 3KCIIEPUMEHT C COOIIOICHHEM TTPABHIT
TEXHUKHU 0€30MacHOCTH.
Pacnosnasams pocdar-uoHb
29 15 OO01mas XxapakTeprucTHuKa Kombunuposansslii | CTpoeHHe aToMa yriepo/ia. Xapaxmepuzogamsb CTpOCHUE, AJUIOTPOIUIO, § 20 cTp. 109
>nemenTos VA - YPOK Annomponus: armas u (u3nYeCcKue U XUMUYECKUE CBOICTBA, TIOTyYeHHE U Ne 6,7,8

TpyIIbL. YTIEPOA.

epagum. Ouznyeckue u
XUMHUYECKHE CBOHCTBA

HNpUMEHEeHHe aMOp(HHOTO yriIiepoJa U €ro COPTOB €




yraepoga. Caxa. [IpeBecHsblii
yronb. Aacop0rus. Kokce.
Kokcoxumuyeckoe
npou3BoAcTBO. KapOuapl.

WCIIOJIb30BaHUEM PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA
XUMHH.

Cpasnusamsb CTPOCHHE W CBOMCTBA aiMasa 1 rpadura.
Onucobleams OKHCINTEIBHO-BOCCTAHOBUTEIbHBIC
CBOIICTBA yTJiepoaa.

IIposodums, Habarodams U ONUCHIBANID

XUMHUYECKUH SKCIIEPUMEHT C COOFOICHUEM TTPABUI
TEXHHUKH 0€30MacHOCTH

30 16 | Kucnopoansie Kombunuposanusii | Oxcun yriaeposa (1) wam Xapaxmepusosams coctas, pusnyeckue u xumuueckue | § 21 crp. 114
COEIMHEHUS yTIIepoa. YPOK yTapHbIH Ta3: MoIydeHue, CBOIICTBA, MOJyYCHHE 1 MPUMCHECHIE OKCHIIOB yriepoaa, | Ne 6,7,8
Jlaboparopubie CBOICTBa, IPUMEHEHHUE. YrOJIbBHOM KUCIIOTBI U €€ COJIEH, C UCIOJIb30BAHUEM
ONBITHI: Oxcun yriepona (1V) wm PYCCKOTO (pPOJHOTO) SI3bIKA U S3bIKA XUMHUH.
Ne39. HOjqueHHe YIJIEKUCIIBIN Ta3: Nody4yeHue, | Yemanaenueams NPUUNHHO-CIEACTBEHHBIE CBSI3U
YTOJILHOU KUCJIOTBL M | cpojicTBa, MPUMEHEHHE. MEX/Ly BUIAMH XMMHUUYECKUX CBS3€EH, THIIAMH
U3yHCHHUC cC CocTaB U XUMHYECKHUE KPHCTAJUTMYECKHX PELIETOK OKCHIOB YTIIIEPO/a,
CBOMCTB. CBONCTBA yTOJILHOU YrOJBHON KUCTIOTHI U €€ colell, X QU3nYecKuMHU 1
kucnotsl. KapOoHaTs! 1 ux XMMHUYECKHMH CBOHCTBAMH,
3HAUCHHE B IPUPOJIC U a TaKKe MPUMEHEHHUEM.
JKU3HU YesoBeka. [lepexon Cobnodams ipaBUIIa TEXHUKU 0€30MaCHOCTHU TPU
KapOOHATOB B UCIIOJIb30BaHUH MIEYHOTO OTOTUICHHSI.
THIPOKapOOHATHI M 00paTHO. | Oka3zviéamsb NEPBYIO TOMOLIb IPU OTPABICHHU YTapHBIM
Pacno3naBanue kapOoHar- ra3oMm.
MOHA CPe/iU IPYTHX HOHOB. IIpo6ooums, HabOaMb U ONUCHIBANb
XUMHYECKUHN SKCTIEPUMEHT € COOJTIOJICHUEM TIPaBUIT
TEXHUKH 0€30MacHOCTH.
31 17 «ITomydenue yrnekucnoro | IlpakTuyeckas Yriekucisli ras, Ymemw obpamatscs ¢ 1a00paTOPHBIM Kaprouxwu,
rasa. KayectBeHnast paGora NeS Ka4eCTBEHHBIC PEaKIINH Ha 000pyI0BaHHEM U HarpeBaTeIbHBIMU MPUOOPaMH B JMJaKTUYECKH

pCaKkuus Ha Kap60HaT -
HUOHBI»

KapOOHAT — HOHBI.

COOTBETCTBHH C IPABUIIAMH TEXHUKH O€30MMaCHOCTH.
Pacnosnasames HEKOTOPbIE AaHUOHBI U KATHOHBI,
Habmooams cBOMCTBA 3JIEKTPOIUTOB U
MIPOUCXOSIIINX C HUMH SIBIICHHI.

Habmooams n onucviéams peakiuu ¢ y9acTHEM
3JIEKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOIO (PYCCKOT0

1 Matepuan




WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUH.
Dopmynuposams BEIBOABI IO PE3yIbTaTaM
MIPOBEJICHHOTO SKCTIIEPUMEHTA.

32-
33

18-19

YrneBoopo/ibl.

N3yuenue HOBOrO
MaTepuaa.

BemectBa oprannueckue u
HEOPraHUYECKHE.
OCo0EHHOCTH OpraHNYeCKUX
BeliecTB. [[puunHbl
MHOT000pa3us OpraHnde-
CKHUX COEJTMHEHUM.
BasieHTHOCTB U cTENEeHb
OKHCJICHUS YIIIepoja B
OpPTaHUYECKUX COECTUHEHMSIX.
Teopus xuMu4ecKkoro
CTPOEHUS OPTaHUYECKUX
COETMHEHU

A M.Bbytaepoga.
CTpyKTypHBIE (HOPMYIIBL.
3HaueHUe OpraHNYeCcKoi
xumuu. IIpenensusie u
Hempee/bHbIe
YTIIEBOJOPOIBL.
CrpykrypHas ¢opmya.
Peakuus geruapupoBaHus.

Xapaxmepuzosams 0COOCHHOCTH COCTaBa M CBOMCTB
OPTraHUYECKUX COCTUHEHHUH.

Pasznuuams npeaenvHble U HETIPEIEIbHbBIE
YTIIEBOIOPOIBL.

Has3zvigams u 3anucvieams HopMyIsl (MOJIEKYISIPHBIE U
CTPYKTYpHBI€) BaXKHEUIIINX MpeAcTaBUTENEH
YTJIEBOJIOPOJIOB.

IIpeonazams SKCTIEPUMEHT 10 PaCIIO3HABAHUIO
COEIMHEHUH HeMPEIeIIEHOTO CTPOSHMSL.

Habmoodamys 3a X0JJ0OM XUMHYECKOTO SKCIIEPUMEHTA,
OTIMCHIBATh €TO U JIeTIaTh BEIBOJIBI HA OCHOBE
HaOIIOICHUI.

Qukcuposams pe3ynbTaThl IKCIEPUMEHTa ¢ TOMOIIIBIO
PYCCKOTO (POJHOTO) SI3BIKA, a TAKXKE C IIOMOIIIBIO
XUMHYECKUX (DOPMYII U YpaBHEHUN

§ 22 crp. 119
Ne 6,7,8




34- | 20-21 | Kucnopoacozepamiue H3yueHne HOBOTO CnupThl — NpeCTaBUTEIN Xapaxmepuzoéamp cIUPTHI KaK Kucaopoacoaepxkamue | § 23 crp. 123
35 OpraHUYEeCcKHe MaTepHaa. KHCJIOPOJICOAEPIKALIINX OpraHUYeCKUE COCTUHEHHS. Ne 6,7,8
COCIMHCHUSI. OPraHUYECKUX COCANHEHHUH. Knaccuguyuposams ciupThl 10 aTOMHOCTH.
DusnuecKue U XUMHIECKUE | Haszbieamp peIcTaBUTENCH OHO- M TPEXaTOMHBIX
CBOICTBA CITUPTOB. CIIUPTOB U 3anucbiéams uX GopMyIIbL.
DU3HONIOTHYECKOE NEHCTBUE | Xapakmepu306amp KUCIOTHI KaK KACIOPOICOICPIKAIINE
Ha OpraHu3M MeTaHOJIa U OpPraHUYECKUE COCANHCHHUS.
3TaHOJA. Ha3zvieams nipeiIcTaBUTENEN PEENBHBIX U
VYKcycHas Kuciora, €€ HeTpeIeIbHBIX KapOOHOBBIX KHCIIOT U 3aNUCHbIBamb UX
CBOICTBa U NPUMEHEHHUE. (bopMyIbIL.
Yxcycnas kucnoma — Xapaxmepu3zoeams XUPHI KaK CIOXKHBIE YDHUPBI, a MbLIA
KOHCEPBAHM NUUEBbIX — Kak COJIM KapOOHOBBIX KHCIIOT.
npoodyxmog. CTeapruHoBast
KHCJIOTA — IIPEJCTaBUTENb
JKUPHBIX KapOOHOBBIX
KHCJIOTBI
36 22 Kpemumuii u ero KomOunuposanssii | CTpoeHHe aToMa KpEMHUS, Xapaxmepuzoeams CTpOEHUE aTOMOB U KPHUCTAIIJIOB, § 24 ctp. 127
COEIUHEHMUSL. YPOK CpaBHEHUE €0 CBOMCTB CO ¢du3nUecKue 1 XUMHYECKIE CBONCTBA, MOJyUYeHHE 1 Ne 3,5
JlaGoparopubie CBOWCTBaMM aToMa yriiepoja. | IpUMEHEHHE KPEMHUS U €er0 COSAMHEHHH C
ONBITEI: Kpucrananueckuil KpeMHHIA: | UCIIOJIB30BAHUEM PYCCKOTO (POAHOIO) SI3bIKA U SI3bIKA
Ne40. HOHY?eHﬂe €ro CBOICTBa M MPUMEHEHUE. | XUMUHU.
KpCMHHCBOU Oxkcup kpemuust (1V) u ero Vemanaenusams NPUUUHHO-CIICJICTBEHHBIE CBS3U
KHCIOTBI M USYHCHUC | yymoiHble pa3sHOBUIHOCTH. | MEXIy CTPOEHHMEM aTOMa, BUJIOM XMMHYECKOH CBS3H,
€C CBOMCTB. Cunan. Cunmuuums!t. TUTIOM KPUCTAJUTMYECKOM PeIeTKH KPEMHHUS, ero
Kpemuneas kucnora u eé (PU3NYECKUMH U XUMHYECKIMH CBOMCTBAMH.
comu. Cunukatsl. 3HaueHue | Buinoansmsb pacdeTsl IO XUMUYECKHM GOpMyJiaM U
COEIMHEHUM KPEMHUSI B YPaBHEHUSIM pEaKIMi, IPOTEKAIOIUX C yIaCTHEM
YKUBOH M HEI)KUBOW ITPUPOAE. | KPEMHUS U €T0 COSAUHEHUM.
37 23 CunukaTtHas Kom6unupoBanusiii | [ToHATHE CHITMKATHON Xapaxmepu306amb OCHOBHBIE CUIIUKATHBIE § 25 cp. 132
MIPOMBIIIIEHHOCTb. YPOK MPOMBIIUIEHHOCTHU. LleMeHT. | MpOou3BOACTBA. Ne 3,4
Crexno. Kepamuka. @aphop. | Packpvisams 3HaYCHNE CUIIMKATHBIX MaTEPUAIIOB B Cooluenus
DasHC. HayKe, JHEpreTHKe, MEAUIINHE U APYTUX 00IacTsIX.
38 24 | Tlonyuenne HemeramioB | KomOuHupoBauHblii | MpaknnoHHAS TEPETOHKA Knaccugpuyuposams GOpMbI IPUPOIHBIX COSTUHEHUH § 26 ctp. 136
YPOK JKHJIKOTO BO3/yXa. HEMETAILIOB. Ne 5,6,7
DNEeKTPONH3 pacTBOPOB. Xapaxmepusosams o01IME CIOCOOBI MOTyYSHHUS CooOuennst

HCMCTAJIJIOB.




Kounkpemusuposeams 31 CIOCOOBI IPUMEPAMH U
YPaBHEHUSIMH PEAKIIUN C COCTABICHUEM 3JIEKTPOHHOTO
OasaHca.

39 25 | lonyuvenue Baxuedmmx | KomOuHupoBaHHBIH | MeTO KHIIAIIETO CIIOS. Knaccugpuyuposamsv Hopmbl IPUPOTHBIX COETUHEHNUN § 27 cTp. 141
XUMHUYECKUX COCIUHEHUN | YPOK [MpunIMI TemI000MeHa. HEMETAJLIOB. Ne 5,6
HEMETaJIOB. [TpuHLMT TPOTUBOTOKA. Xapaxmepuzoseamv 001THE CITOCOOBI MOTYYCHUS Cooluenns
[TpuHIMI TUPKYISILNY. HEMETaJIJIOB.
Oneym. Konxpemusuposams 311 criocodbl npuMepamu U
YpaBHEHUSIMU peakllii C COCTaBIEHUEM 3JIEKTPOHHOTO
Oananca.
40- | 26-27 | «HeMeTa/uibl U UX O06001mmenne u Ypok-ynpaxxHeHHue ¢ IIposooums onieHKy COOCTBEHHBIX JTOCTHKEHUH B IToaroroBka k
41 coeTHHEHHUSD. CUCTEeMaTH3aLus HCIOJIb30BaHUEM YCBOEHUH|TEMBI. KOHTPOJIbHOM
3HaHUN CaMOCTOSITETILHON paboThI Koppexmyiposamb cBOY 3HAHUS B COOTBETCTBHUH C pabore.
10 BBIIIOJTHEHHUIO TUTAHUPYEMBIM PE3yJIbTATOM.
MIPOBEPOYHBIX TECTOB, Tonyuamp XUMUYECKYIO HHPOPMALIMH U3 Pa3INIHbIX
3aJaHul 1 HCTOYHUKPB.
yIpakHEHUH IIpeocmagname naopmanuio no reme «Hemeramis» B
BUjie TaOJIMLL, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE C
npuMmenenuem cpencts KT
42 28 Kounrpoabnas padora TectoBast KOHTpOIBHAs paboTa U3 3aJIJaHUI PA3HOTO BHJA, COOTBETCTBYIOIINX TPEOOBAHUSIM K YPOBHIO Kaprouxu,
Ne3 o Teme MOJIrOTOBKH 00YYaIOIINXCSI. JUATAKTUYECKU
«HemeTayutbi». it MaTepuan

I'JIABA 4 Metasuibl 4 uX coequHeHus: (15 u)




43 1 OO01mas XxapakTepruCTHKa N3yuenue HOBOTO [Tonoxenue MeTaIIoB B ObvsicHsAMb, YTO TAKOE METAJUTHI. § 28 cTp. 149
METaJIIOB. Marepuaia. MIePUOTINIECKON CUCTEME Pasznuuame GopMBI CyIeCTBOBaHUS METAILIOB! Ne 7
XUMHUYECKHUX DJIEMEHTOB AJIEMEHTHI U TIPOCTHIC BEIIIECCTBA. Coobmienus
J[.1.Menneneena. Xapaxmepuzoeams XUMHUECKUE 3JIEMEHTBI-METaJIIbI
Oco0eHHOCTH CTPOCHUS 1o ux noJioxkeHuro B [lepuonuueckoit cucreme /. U.
aTOMOB METAJLJIOB. Menneneena.
Meramnuueckas Kpu- IIpocno3zuposams CBONCTBA HE3HAKOMBIX METAJUIOB 10
CTaJUIMYecKasi peméTka U Me- | MoJoKeHuIo B [leproandeckoii cucteMe XMMHUYEeCKIX
TaJUTMYECKas XUMUISCKast sanemenToB /. YI. Menneneena.
CBs3b. UEpHBIE METaJLITBL. Ycemanasnueams TpuaUHHO-CIIEACTBEHHBIE CBA3H
LBeTHbIe MeTabl. OOIIHE MEXy CTPOEHUEM aTOMa, BUJOM XUMUYECKOU CBS3H,
(u3nIecKue CBONCTBA THTIOM KPUCTAJUTMIECKON PEIIETKH METAJIOB —
MeTaJuIoB. 3HAUYCHHE MPOCTHIX BEIECTB M UX COCTUHEHHH
METaJUIOB B PA3BUTHH
YEeJIOBEUYECKOM ITMBUIIU3AIINUH.
44- 2-3 | XUMHYeCKHe CBOMCTBA KomOuHMpOoBaHHBIH | XHUMHYECKHE CBOHCTBA ObvacHAMb, 9TO TAKOE PSIIT AKTUBHOCTH METAILIOB. § 29 ctp. 153
45 METaJIIOB. YPOK METaJIIOB KaK IIpumensims €ro U1 XapaKTEPUCTUKN XUMHUIECKIX Ne 5,6,7,8,9
JlaGopaTropHbie BOCCTAHOBUTEJIEH. CBOWMCTB MTPOCTHIX BELIECTB-METAILIIOB. Cooluenus
OIIBITHI:

Nedl. BzaumoaeicTB
1€ METAIJIOB C
pacTtBOpaMu conen

DNEeKTPOXUMHAYECKHUI psi Ha-
NPSOHKEHUH METAJIOB U €ro
UCIIOJIb30BaHUE JUIs
XapaKTePUCTUKU
XUMHAYECKHUX CBOWCTB
KOHKPETHBIX METAJIJIOB.

Obobwams CUCTEMY XUMHUYECKHX CBOHCTB METAJIIOB
KaK «BOCCTAHOBHUTEJILHEIE CBOIICTBAY.

Cocmasnisims MOJICKYJISIPHBIC YPABHCHHS PEAKIIHIA,
XapaKTEePU3YIOIUX XUMHYECKUE CBONCTBA METAJLJIOB B
CBETE YUCHHS 00 OKUCITUTEIbHO-BOCCTAHOBUTEIHHBIX
Mpoleccax, a Peakiiuy ¢ y4acTUEM JICKTPOJIUTOR
npedcmas/isims TAKKE U B UOHHOM BH/IE.

Habmodams v onuciéams peakiui MEXIy
BEIIECTBAMH C TIOMOIILIO0 PYCCKOTO (POIHOTO) SI3bIKA U
SI3bIKA XUMUU.

CaMOCTOSTENBHO 1POBOOUMD OTIBITHI,
MOITBEPKIAIOIINE XHMUYECKUE CBOHCTBA METAIIJIOB, C
COOJIFOICHUEM TIPABUJI TEXHUKH 0€30MaCHOCTH




46 OO0miast xapakTepUCTHKA KomOunuposanssii | CTpoeHHe aTOMOB LIETOYHBIX | OObACHAMb STUMOJIOTHUIO HA3BaHUS TPYIIIBI § 30 cTp. 159
aneMeHTOB |A - rpymmel. | YPOK metayuioB. Ilenounsie «IIIETIOYHBIC METAJLITBIY. Ne 1,3,4
METaJJIbl — IPOCTHIE [lasamp 00ONIYIO XapaKTEPUCTUKY MIETOYHBIX METAJIOB Coobwenust
BEIIECTBa, X PU3MUECKUE U | MO UX MoJokeHuIo B [lepuoauueckoii cucreme
XUMHUYECKNE CBOMCTBA. xumuyeckux anemeHTos [I. 1. Menneneesa.
Baxueitine coenuHeHus Xapaxmepuzosams cTpoeHUE, HU3NICCKUE U
IIEJTOYHBIX METAJIIOB — XMMHYECKHE CBONCTBA IIEIOYHBIX METAJUIOB B CBETE
OKCHU/IBI, THAPOKCUIBI U 00111€T0, 0COOEHHOr0 U €IMHUYHOTO.
COJIH, UX CBOMCTBA U IIpeockazvieams QU3NIECKHE U XUMUIECKHE CBOMCTBA
NPUMEHEHUE B HAPOIHOM OKCHJIOB U THAPOKCHIOB LIETOYHBIX METAJIOB HA
XO03sIHCTBE. OCHOBE UX COCTaBa M CTPOEHUS U HOOmMEepIHCOamb
MIPOTHO3b! YPaBHEHUSAMHU COOTBETCTBYIOLINX PEAKLIHH.
IIposooums pacyeTsl 0 XUMUYECKUM (HOpMyTIaM 1
YpaBHEHUSM peaKIMi, MPOTEKAIONIUX C yIacTHEM
IIeJIOYHBIX METAJIJIOB U UX COETUHEHUH.
47 Oo6mas xapaktepuctuka | KomO6unuposanssii | CTpoeHHE aTOMOB ObvsicHAmMb STUMOJIOTUIO HA3BaHUSI TPYIIIBI § 31 cTp. 163
anemenToB ||A - rpynnsl. | YPOK IETI0YHO3EMEIbHBIX «UIETTOYHO3EMEIIbHBIE METAILIBIY. Ne 5,6
JlaGoparopnbie metasios. [lenouno- asame 0011YyI0 XapaKTEPUCTUKY MeTaILIoB 11 A Cooluenus
OIIBITBI: 3€MEJIbHBIE METAJIbI — rpymrsl (Be, Mg, men04H03eMeNnbHBIX METAIIOB) TI0
Ned2. CpoiicTa MPOCTHIC BEIIECTBA, NX WX TosioxkeHuto B [leprnonnieckoii cucreme
OKCHJIA KaJIbLINA bu3nIecKue U XUMHUUYECKUE xummudeckux snementoB Jl. . MeH/ierneena.
cBoiicTBa. OKCH KaJbIUs Xapaxmepusosams cTpoeHue, pusndeckue u
(Heraménasi U3BECTh), XUMHAYECKHE CBOMCTBA IEJIOYHO3EMENIbHBIX METAJUIOB
THJIPOKCH KAJTbLINS B CBETE 00IET0, 0COOCHHOTO U €JMHUIHOTO.
(ramé€Has u3BECTH), IIpedckazvieamv HU3NUECKUE U XUMHUUECKUE CBOWCTBA
M3BECTKOBOE MOJIOKO, OKCHJIOB U THAPOKCUA0B MeTayuloB I A rpynmel Ha
OapuToBa Boja. OCHOBE MX COCTaBa M CTPOCHUS H HOOMBEPIHCOAb
MPOTHO3HI YPAaBHEHUSMU COOTBETCTBYIOIINX PEAKIINH.
IIposooums pacyeThl 0 XUMUYECKUM (HOpMyIIaM 1
YPaBHEHHUSIM pEaKLHid, MPOTEKAIOIIUX C yYaCTHEM
IIeTOYHO3EMENFHBIX METAIJIOB U X COETUHEHHH.
48 XKeEcTkocTh BOABI U Kombunuposannsiii | XKéctkas Boga. BpemeHnas ObvsicHsmb, UTO TAKOE KECTKOCTH BOABI U €€ BUJIBL, § 32 ctp. 166
crocoObl €€ ycTpaHeHusl. | YPOK KECTKOCTH BOJIBI. Bpen. [lpumenams qaHHbIE 3HAHUA IJI yCTPAHEHUS Ne 7,8
IlocrosiHHAS KECTKOCTH JKECTKOCTH BOJBI B OBITY. CooOuennst

BOJbl. MuHepanbHas Boja.

0O606wams cucTeMy XUMUYECKUX CBOWCTB METAJLIIOB
KaK «BOCCTAHOBUTEJIbHBIC CBOWCTBAY.




Cocmaensims MOJICKYJISIPHBIC YPAaBHCHHS PEAKIIHIA,
yCTpaHeHUsI )KECTKOCTH BOJBI B CBETE YUCHHS 00
OKHCIIMTEIBHO-BOCCTAHOBUTEILHEIX

MpoIIeccax, a PEakIiu ¢ y4acTUEM JICKTPOIHUTOB
npedcmasisims TAKKE U B MOHHOM BHJIE.

Habniooams v onuceieams peakiimu MeXIy
BEIIECTBAMH C TOMOILBIO PYCCKOTO (POTHOrO0) sI3bIKa U
SI3BIKA XMMUH.

49 «KécTrocTh BOABI IIpakTnyeckas JKéctrocTh BoBI U cTIOCOOBI | Ymems oOpammarbcs ¢ 1abopaToOpHBIM Kaproukn,
crocoObl €€ ycTpaHeHus» | paGora Ne6 e€ ycTpaHeHusl. o0opymoBaHNEM U HarpeBaTeIbHBIMU PUOOPAMU B TUAAKTHYECKA
COOTBETCTBHH C NPaBHIAMU TEXHUKN OE30IIaCHOCTH. i MaTepuan
Pacno3nasamo ECTKOCTb BOJIBI.
Habnwooame CBOWCTBA BEIIECTB ¥ MTPOUCXOIAIINX C
HUMMU SIBJICHUI.
Habmodams v onuceiéams peakiuy ¢ y4acTHeM
Pa3IMYHBIX BELIECTB C IOMOILBIO €CTECTBEHHOTI'O
(pPycCcKOTo WM POAHOTO) S3bIKA U SI3BIKA XUMUH.
Dopmynuposamp BEIBOABI IO Pe3yIbTaTaM
MIPOBEIEHHOT0 SKCIIEPUMEHTA.
50 ATOMUHUI U ero Kom6unuposannsii | CTpoeHHe aToMa allOMUHUS. | Xapakmepuzosamb ATIOMUHUH IO €TI0 MOJI0KEHHIO B § 33 cp. 171
COCIUHECHUS. YPOK dusnyeckre 1 XUMHUYECKHE [Meproanueckoii cucreMe XuMuueckux sementos 1. M. | Ne 5,6
CBOCTBA AJTFOMUHUSA - Meneneena. Coob1menns
MIPOCTOTO BEIIECTBA. Onucvigams cTpoeHue, GU3NUECKUE U XUMUICCKHE
Obnactu npuMeHeHUs CBOWCTBA aJTIOMUHUS, IOATBEPKAAS UX
amomMunus. [Ipupoiabie co- | COOTBETCTBYIOIIUMH YPaBHEHUSMH pEaKLni.
€AMHEHMS ATFOMUHHS. Obvscuams TBOWCTBEHHBIN XapaKTep XUMHYECKHX
Coedunenus amomunus - CBOWCTB OKCH/IA ¥ THAPOKCHA aTFOMUHUSL.
OKCUO U 2UOPOKCUO, UX Konkpemusuposams 371€KTPOINTHIECKOE TTOTYIECHNE
amgomepuwiil xapaxkmep. METaJIJIOB OMFICAHNEM MPOU3BO/ICTBA ATTIOMUHUSL.
Yemanasnusams 3aBucUMOCTD 00J1aCTEH IPUMEHEHUS
AJIOMHMHHUS U €0 CIUIABOB OT CBOMCTB.
IIposooums pacyeThl 0 XUMUYECKUM (HOpMYyIIaM U
YPaBHEHHUSIM pEaKLHid, IPOTEKAIOIIUX C yYaCTHEM
AITIOMUHMS U €T0 COETUHEHUI.
51 Keneszo u ero KomOuHMpOBaHHBIH Ctpoenue artoma Kenesa. Xapaxmepuzoeamp TIONOKEHNE XKejle3a B § 34 ctp. 171
COEIMHEHHS. YPOK Tlepuoauueckoii cucTeme XuMudecknx >nementos JI. M. | Ne 5,6,7




JlaGopaTopHble
ONBITHI:

Ne43. TlomyueHue
THJIPOKCHUJIOB Kene3a

CreneHu OKHUCIEHUS JKeesa.
Dusznuecke U XUMHUYECKHE
CBOMCTBA XKeJye3a — MIPOCTOro

MenpaeneeBa, 0COOCHHOCTH CTPOCHHUS aTOMA.
Onucvigamsv GU3NUECKUE U XUMHUECKHE CBOHCTBA
XKelesa, IOTBEPKAAT UX COOTBETCTBYIOIIUMHU
YpaBHEHUSIMH pEaKLIUM.

(ID) (1), cBoficTBa. petectia. Obaacti Pasznuuame 9yTyHbl ¥ CTaJIH.
TIPUMCHCHIA Kemesa. ObvacHamb HATNYUE IBYX TEHETUYECKUX PIIOB
yX psn
Oxenpbt M 2UOPOKCUOBL | oo nymenit xenesa Fea i Fes. .
xKenesa. ['enemuueckue paovl | YVemanasiueams 3aBECHMOCTD 00IaCTel IPHMEHEHHS
Fe’* u Fe*. Baxcueiiwue | xenesa n ero CriaBoB oT CBOHCTB.
conu Jcenesa. IIposooums pacyeTsl 0 XUMUYECKUM (HOpMyIaM 1
YpaBHEHUSM peaklMi, MPOTEKAIONIUX C yIacTHEM
JKEJIE3a U €r0 COEUHEHUM.
52 10 | Pemenue IIpakTnyeckas XuMH4YecKre CBOHCTBA Ymemw obpamatscs ¢ 1a00paTOpHBIM Kaproukn,
SKCIIEPUMEHTAJIBHBIX 33/1a4 | pabora Ne7 MECTaJJIOB. 000pyI0BaHNEM U HAarpeBaTENbHBIMU IPHOOPaMHU B JAUIAKTHYCCKHU
1o Teme «MeTtambn COOTBETCTBHH C NPABHIAMHU TEXHUKN OE30ITaCHOCTH. 1 MaTepuai
Pacnosnasams HEKOTOpPHIE AHUOHBI U KATHOHBL.
Habnwooams cBOWCTBA 3JIEKTPOIUTOB U
MPOUCXOISIINX C HUMHU SIBJICHUH.
Habmodams 1 onuceiéams peakiuy ¢ y4aCcTHEM
3JIEKTPOJIUTOB C MIOMOILBIO €CTECTBEHHOTO (PYCCKOTO
WM POJTHOTO) SI3bIKA U SI3bIKA XUMUH.
Dopmynuposams BEIBOABI IO Pe3yIbTaTaM
IIPOBEIEHHOT0 SKCIIEPUMEHTA.
53 11 Koppo3sus meramios u Kom6unupoBannsiii | Kopposust xumuueckas u ObvacHamb, YTO TaKOE KOPPO3HSL. § 35 crp. 182
CHOCOOBI 3aIIUTHI OT He€. | YPOK ANEKTPOXUMHUUECKAS. Pasnuuames XUMUYECKYIO U DJIEKTPOXUMHYECKYTO Ne 45,6
Cr1ocoOBblI 3aIUTHI METAJIOB | KOPPO3HIO.
ot Koppo3ui. Jlernpyromas Hnmocmpupoeams IOHATHS «KOPPO3USD», «XUMUYECKAs
no0aBKa. KOPPO3US», «INEKTPOXUMHUIECKAS KOPPOIUI»
pUMeEpaMH.
Xapaxmepusosams criocoObI 3aLIUTH METAIJIOB OT
KOPpO3UH.
54 12 Merasuibl B IpUpoae. Kom6unupoBanHblil | biaropoaHsie MeTalIbI. Knaccugpuyuposams GOpMbI IPUPOIHBIX COSTUHEHUH § 36 cTp. 189
[lonsTue o MeTammypruu. | ypox YépHas MeTamuryprusi. METaJlIOB. Ne 3.4

LIBeTHAs METAILTYpTHsl.

Xapaxmepuzoeams 001IUE CIIOCOOBI TOTYUYCHHS




[Mupomerammyprus. Uyrys. METaJIJIOB: MUPO-, TUJIPO- U IEKTPOMETAILITYPTrUH.
Crans. [lomeHnHas nieds. Konkpemusuposeams 31 CIOCOOBI IPUMEPAMHA U
Konseprop. Dnexrponus YPaBHEHUSIMU PEAKLUN C COCTABJIEHUEM IEKTPOHHOTO
pacIuiaBoB. OanaHca.

55- | 13-14 | «Metaaasl u ux O06o0061IeH e 1 Ypok-ynpaxHeHHue ¢ Ipo6ooums O1IeHKY COOCTBEHHBIX JTOCTHKCHUH B IMoxroroeka k

56 COeTMHEeHHSD. CHUCTEMAaTU3ALIMS HCIIOJIb30BAaHUEM YCBOCHUU|TEMBL. KOHTPOJIbHOH

3HaHUU CaMOCTOSITETILHOM paboThI Koppexmypogamb cBOU 3HAHUS B COOTBETCTBHUH C pabore.
IO BBITIOJTHEHUIO IJIAHUPYEMBIM PE3YJIbTATOM.
MIPOBEPOYHBIX TECTOB, THonyyamp XuMHIeCKyr0 HHOOPMAITUHN U3 PA3THIHBIX
3alaHul 1 HUCTOYHHKPB.
yHpaxxHeHUH IIpeocmagnames nHGOPMALIKIO TIO TeMe «MeTalib» B
BUJIE TaOJINII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHUCIIE C
npumeHenueM cpencts UKT

57 15 KonrtpoJbHast pabora TectoBast KOHTpOIBHAs paboTa U3 3alaHUil Pa3HOTO BH[A, COOTBETCTBYIONIUX TPEOOBAHUAM K YPOBHIO Kaproukn,
Ned o Teme «MeTaJLibl U MTOATOTOBKY 00YyYaroIIMXCsl. JTUJAKTUYECKU
HX cOeTUHEHUSD». it MaTepuan

I'JTABA 5 Xumus u okpyxawmas cpega (3 u)

58 1 XHUMUYECKHH COCTaB KomOunupoBansslii | XUMHUECKUH COCTAB MNAHETHl | Xapakmepuzosams XAMHYECKHN COCTAB TUIAHETHI § 37 ctp. 190

IUIAHETHI 3eMJIs. YPOK 3emiis. Ctpoenue 3emin: 3eMiIst ¢ UCIIOIB30BAHUEM PYCCKOTO (POIHOIO) A3bIKA Ne 5,6
AApo, MaHTHs, 3EMHas Kopa, U SI3bIKa XUMUU. HpOGKT
surochepa, ruapochepa, Hazvieams 0007I0YKH TUIAHETHI U UX COCTABJISIOIIHE.
atMocepa. CocTaB TOPHBIX
IIOPOJL U MUHEPAJIOB. Pynbl.

ITose3Hble UCKONAaEMBIE.

59 2 OxpaHa OKpyKaromien KomOunmpoBannsiii | ['moGanbHbIE 9KOIOTHYECKHe Xapaxmepuzosams T100aIbHBIE SKOJIOTUIESCKUE § 38 ctp. 201
CpEeIbl OT XUMHYECKOTO YPOK NpOOJIeMBI: TTAPHUKOBBIH poBIIEMBI. Ne 6,7
3arpsi3HEHUS. 3 PEKT, KUCTOTHBIE TOXKIH, Tonyuamv nabOpMaIUU U3 PA3TUIHBIX HCTOYHUKOB. ITpoexr

030HOBBIC JBIPBL. O30HOBBIN Ymems HaXOOUTH MyTH PELICHUS JaHHBIX TPOOIIEM.

cnoit. [Tpobnembl
0e301acHOr0 MCIOIb30BaHMUS
BEIIECTB U XUMHUYECKUX
peaKiuii B HOBCEHEBHOM
KU3HU. Toxcuunble, coproyue
U 83PbIBOONACHbBIE BEUYECTIBA.




bvimosas xumuyecxkas
cpaAMOmHOCb.

60 3 «XuMHS M OKpYKawmasi | 3amura MpoeKTOB «CrrocoObI OTIpecHEHUS 1Ipogooums oleHKY COOCTBEHHBIX IOCTHKECHHUN B ctp. 202 Ne 1-
cpexa» MOPCKOH BOJIBD» YCBOCHUU TEMBL. 3
«IKOJOTUYECKUE Koppexmuposamb cBOM 3HaHUSI B COOTBETCTBUH C
KaTacTpohbD» TUTAHUPYEMBIM PE3yIbTaTOM.
«3enéHas XUMHUAD». THonyuams XuMIYEcKyr0 HH()OPMALIUN U3 PA3THIHBIX
HMCTOYHUKOB.
IIpedcmasnsams nHOOPMAITHIO TIO TEME B BHJIE TAOJIHII,
CXEM, OIIOPHOTO KOHCIIEKTA, B TOM YHCIIE C
npuMmenenueM cpencts KT
'JIABA 6 O60o0menue 3HaHUIi 10 XMMHHM 32 KYPC OCHOBHOI mK0JIbI. [1oaroToBKa K rocyaiapcrBeHHoii nToropoii arrecramuu (OI'J) (8 v)
61- | 1-2 Bemecrna KomOunupoBannbii | dusmyeckuii cMbica HoMepa | [Ipedcmasnsames MHPOPMALHIO IO TEMe § 39 cTp. 208
62 YPOK areMeHTa, Homepa nepuona u | «Ilepuoauueckuii 3akon u [lepromuueckas cucrema JI. | Ne 10,11,
HOMEPA FPYIIIBL. U. MengeneeBa B CBETE TEOPUU CTPOCHHUS aTOMay,
3aKOHOMEPHOCTH U3MEHEHUsT | «BUIbl XUMUYECKUX CBSI3€U U TUIIBI
CBOWCTB 2JICMEHTOB B KPUCTAJUIMYECKHUX PEIIETOK. B3anMOCBsI3b CTPOCHUS U
MepPHOAax U rpyIrax. CBOWCTB BEIIIECTB» B BUJIE TAOIHII, CXEM, OIIOPHOTO
3nauenue [lepuonuueckoro KOHCIIEKTa, B TOM 4Hclie ¢ npuMeHenueM cpeacts UKT.
3aKOHA W MEPUOTUICCKOMN Buvinonnsame TECTOBBIC 3a/JaHUS IO TEME.
CHUCTEMbI XUMHUYECKHUX
snemenToB /.M. Mennenena.
Turnpl XUMHUYECKUX CBS3EH,
THIIBI KPUCTAJUTMYECKUX
pemérok. B3aumocBsi3p
CTPOEHUSI U CBOWCTB
BEIIECTB.
63- | 3-4 | XumuuecKue peaKkimu KombunupoBaussii | Kiaccudukans IIpedcmaensmes MHGOPMALMIO 110 TEME § 40 ctp. 211
64 YPOK XUMHYECKUX PEAKITHH 10 «Krnaccudukarys XAMUIECKHX PeaKIuii o pasauyabiM | Ne 7,8,9

Pa3InYHBIM PU3HAKAM
(damcmo u cocTaB pearu-
PYIOIIUX U 00Pa3yIONMUXCS
BEIIECTB; TEIIOBOH 3 (eKT;
UCTIOJIb30BaHKe
KaTaJln3aTopa; HallpaBJeHNUE;
M3MEHEHHUE CTeNeHel

npusHakaM. CKOPOCTh XUMHUUECKUX PEAKIUiD» B BUAE
TaOJIHII, CXEM, OTIOPHOT'O KOHCITEKTA,

B TOM UYHCJIE C IPUMEHEHHUEM CPE/ICTB

HKT.

Boinonnsms TecToBBIE 3aJaHHusA 110 TEME




OKHCJICHHS aTOMOB).
65- | 5-6 | OcHoBbl Heoprauuueckoi | KomOuHHpoBaHHBIM | XHUMHUYECKHE CBOWCTBA Xapaxmepuzosams 001IHe, 0COOCHHBIC U § 41 ctp. 217
66 XUMHHA YPOK BEIIIECTB. UHIMBHyaJbHBIE XHMHIECKHE CBOMCTBA KUCIIOT, Ne 9,10
DNeKTpoIUTHIECKAS OCHOBaHUH, COJICH B CBETE TEOPUH DIIEKTPOIUTUIECKOM
JUCCOIMALIHS mucconnani. OKHCIUTENEHO-BOCCTAHOBUTENbHBIC
KHCIIOT, OCHOBaHHMH, COJEH. PEaKINH, OKHCIUTENIh U BOCCTAHOBHUTEITb.
WonHbIe ypaBHEHUS. Omauyams STOT THI PEAKIMA OT peaKIiuii oOMeHa.
YcnoBust mpoTeKaHus 3anucvisams ypaBHEHHS OKHCIUTEIBHO-
peakiuii o0OMeHa /10 KOHIIA. BOCCTAHOBHUTEIBHBIX PEAKINi ¢ TIOMOIIBIO
AIIEKTPOHHOTO OanaHca
Apeymenmuposams BO3SMOXKHOCTb IPOTEKAHHS
XMMHUYECKUX PEeaKlnil B paCTBOPAxX JIEKTPOJIUTOB,
WCXOJI U3 YCIOBHM.
67- | 7-8 Tpenunr-rectuposanne no Bapuantam [ 'MA nponuibix et u Buinonuame tectol B hopmate OI'D 3a Kypc OCHOBHOM TpennpoBodH
68 nemoBepcun. Kourpoabhas pagora Ne5 «Pemenne I'TA» IITKOJIBL. bIC TECTHI

AJIeKBaTHO OyeHusams CBOM YCIIEXH B OCBOCHUH Kypca
OCHOBHOM IIKOJIBI.

APryMEHTUPOBAHHO 6b10UPAMb BO3MOXHOCTh ClIauu
OI'D 110 XUMHUH.

IIpoeyuposams cOOCTBEHHYIO 00pa30BATEIHHYIO
TPAEKTOPHIO TI0 U3YUEHUIO XUMHH B CPETHEH MIKOJIE.

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

1. Xumus. 8 knacc/I"adbpuensa O.C., OctpoymoB W.I'., CnankoB C.A., AkimonepHoe obiectBo «M3narensctBo «IIpocBemnienne;

METOINYECKHUE MATEPHUAJIBI JI51 YUUTEJIA

https://rosuchebnik.ru/ - "TIpoceemenne" Koprnoparus Poccuiickuii yueOHUK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://www.edu.ru — ®denepanbpHbiec 00pa3oBaTeIbHBIC PECYPCHI AT 00IIEro 00pa3oBaHus/
2. https://educont.ru/ - Karanor mudpoBoro 00pa3oBaTebHOr0 KOHTEHTA.




3. http://school-collection.edu.ru/ - Equnas xomiexiust udpoBeIx 00pa3oBaTeIbHBIX PECYPCOB.
Xumus:

1. http://www.hemi.nsu.ru/ - OCHOBBI XUMHUH. DICKTPOHHBIH YUeOHHK.

2. http://hemi.wallst.ru/— OGpa3oBarebHBIN CAaUT IS IIKOJIBHUKOB [0 XUMHUH

3. https://turlom.olimpiada.ru/news/436 - Typaup M.B. JlomoHocoBa

4. https://vos.olimpiada.ru/ - Bcepoccuiickas onuMIinaa mKOJIbHAKOB.

5. https://chem8-vpr.sdamgia.ru/ - Pemry BITP.

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJIOBAHHME

1.IledaTHble TaOIUIBI IO Y4EOHBIM TEMaM Kypca.
2.Mopenu KpUCTAJUIMYECKUX PELIETOK; HIapOCTEPKHEBBIE M 00BEMHBIE MOJIEIIA MOJIEKYIL.
3. Komnekuuy HeOpraHu4ecKux BEILeCTB.

OBOPYJIOBAHUE JIVIS1 IPOBEJEHUA JIABOPATOPHBIX, IPAKTUYECKHUX PABOT, IEMOHCTPAIIUIA

1. KommiekT «MukposnabopaTtopust sl XMMUYECKOT'0 SKCIIEPUMEHTa» C HA0OPOM COOTBETCTBYIOLINX PEAKTUBOB.
2. HabGop peakTuBoB 1 000py0BaHus Ais BeinoiaHeHus OI'D mo xumuu.



