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IInanupyemMblie pe3y/abTaTbl OCBOCHHS NPOIrpPaMMbl 10 XHMHHM HA YPOBHE OCHOBHOIO
0011ero oOpa3oBaHusl.

1. I3yyeHne XUMUU Ha ypOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHMs HAINIPABIIEHO HA JOCTHXKe-
HUE O0YYalOUIMMHUCS JTMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX PE3yJbTaTOB OCBOCHHS y4eo-
HOTO NpeAMeETa.

2. IMYHOCTHBIE Pe3yJbTaTbl OCBOCHHS MPOTrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs J10-
CTUTalOTCsl B X0Zle 00Y4YEHHUsI XMMHUU B €IMHCTBE Y4€OHON U BOCIMTATEIbHOM AEATEIbHOCTH B COOT-
BETCTBUU C TPAAULMOHHBIMU POCCHUMCKHUMM COLIMOKYJIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMHU LIEH-
HOCTSIMH, TIPUHATBHIMHU B OOILECTBE MPAaBUIIAMU U HOPMaMH MOBEJCHHS U CIOCOOCTBYIOT MpoIieccam
CaMOIIO3HAHUs, CAMOPAa3BUTHS U COLMAIN3ALUN 00yYaIOLIUXCS.

3. JInuHOCTHBIE pe3yNIbTaThl OTPa’KatOT TOTOBHOCTh OOYYarOIIUXCSl PYKOBOJACTBOBAThCS CH-
CTEMOM MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIMPEHUE OIbITA AEATEIbHOCTU Ha €€ OCHOBE, B
TOM YUCJIE B YACTHU:

1) marpuoTHUECKOro BOCTIUTAHMS:

LIEHHOCTHOTO OTHOULIEHHS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY M HAyYHOMY
HACJIe/INI0, TOHUMaHMsl 3HAUEHHUs] XUMUUECKOM HayKH B )KM3HHM COBPEMEHHOIo OoOlIecTBa, CIOco0-
HOCTH BJIQJIETh IOCTOBEPHON MH(OpPMALMEH O MepeOBbIX JOCTHKEHUSIX U OTKPBITUSX MHPOBOH H
OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHbIX 3HaHUSAX 00 yCTpoiicTBe MUpa 1 001IeCTBa;

2) rpaXJaHCKOTO BOCITUTAHHUSL:

IIPEICTABICHNS O COLMAJIbHBIX HOPMax U MPaBUIAX MEXKIMYHOCTHBIX OTHOLIEHUH B KOJIJIEK-
THUBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HOM, Y4eOHO-MCCIIeI0BATEIbCKOH,
TBOPYECKOHN M IpYrux BUAAX JESTEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOMN JIesATeNIbHO-
CTH IIPH BBIIIOJIHEHUU Y4EOHBIX, I03HABATEIbHBIX 3a/1a4, BHIIOJHEHUH XUMHYECKHX 3KCIEPUMEH-
TOB, CO3/IaHUM Y4EOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHUIO U B3aUMOIIOMOIIU B IpolLiecce
ATON yueOHOW JesTeNIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IOBEJEHUE U MOCTYIKH CBOUX TOBAapH-
IeH ¢ NO3UIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUN IIOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO MO3HAHHUSL:

MHUPOBO33PEHUYECKUX IIPEACTABICHUI O BEIIECTBE U XMMHMUYECKON pEaklnu, COOTBETCTBYIO-
IIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M COCTABJISIOLIUX OCHOBY JJIsi IOHUMAHUS CYIIHOCTH
HAY4YHOH KapTHHBI MHpa, IPEACTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NMPHUPOJIbI, B3a-
MMOCBS35IX Y€JIOBEKA C IPUPOJTHOMN CPEIOH, O POJIM XMMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

M03HABATEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYyYEHHE HOBBIX 3HAHUN MO XUMHH, HEOO-
XOJIUMBIX JJ1s1 00BSICHEHHSI HA0JII01aEMbIX ITPOLIECCOB U SBJICHUM;

M03HABATENbHOM, HH(OPMAIIMOHHON M YUTATEIbCKON KYJIBTYpHI, B TOM YHCJIE€ HaBBIKOB Ca-
MOCTOSITEJIbHON pabOThI ¢ yUEOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIHBIMH TEXHHYE-
CKUMHU CpeJICTBaMH MH(POPMALIMOHHBIX TEXHOJIOTHIA;

HMHTEpeca K 00Yy4eHHIO M MO3HAHHUIO, JH0003HATEIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K ca-
MOOOpa30BaHUIO, TMPOEKTHOW M HCCIEeNI0BATENbCKON JIESTETbHOCTH, K OCO3HaHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YEeHHS B JajbHeHIIeM;

4) popMupoBaHUs KYJIBTYPbI 30POBBSI:

OCO3HAHHUS LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOULIEHMSI K CBOEMY 3/10POBbIO, YCTAaHOBKHU
Ha 370pOBBINA 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUI 1 HEMPUATHUS BPEIHBIX MPUBBIYEK (yroTpebdIe-
HUS QJIKOT0JIsl, HAPKOTHUKOB, KYPEHHUsI), HEOOXOUMOCTH COOIOICHUS MpaBUil O€30MacHOCTH MPH 00-
paIeHUH ¢ XUMHUUECKUMHU BEIIECTBAMU B OBITY U pealbHOM KU3HU;

5) TpyI0BOT0 BOCITUTAHUS:

MHTEpeca K MPaKTHUECKOMY M3y4YeHHIO MPOo(deccHii U Tpyna pa3iIudyHOrO poJia, YBaXXEHUE K
TPYAy U pe3yibTaTaM TPYJOBOU JESATEIBHOCTH, B TOM YHCJIE€ Ha OCHOBE MPUMEHEHHUS MPEeIMETHBIX
3HaHUH MO0 XMMHHU, OCO3HAHHOTO BHIOOPA MHIMBHLyaIbHON TPACKTOPHH MPOJIOKEHUS 00pa30BaHUs
C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CLIOCOOHOCTH K XMMHHU, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHO-
CTeH, ycHemHo npodeccuoHalIbHON AeSITeTbHOCTH U Pa3BUTHI HEOOXOAMMBIX YMEHUH, TOTOBHOCTb
aJIanTHpOBaThCs B MpodeccnoHalbHOM cpee;

6) 9KOJIOTHYECKOTO BOCIIUTAHUSI:



9KOJIOTMUYECKU 11eJIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE KaK MCTOYHHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYIIICCTBOBAHHUS, IOHUMAHUS [IEHHOCTH 3J0POBOTO M OE30MacHOTO 00pa3a >KU3HH, OTBET-
CTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY U TMCUXMUYECKOMY 3/I0pPOBBIO, OCO3HAHMS
[IEHHOCTH COOJIFO/ICHUS TPaBUII 0€30MacHOTO MOBEICHHUS TIPU padOTe C BEIECTBAMH, & TAKXKE B CH-
Tyalusix, yrpo>KaroIluX 3J0POBbIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TIOJTydaeMble TIPU U3YYCHUH XUMUH, [Tl PEIICHUS 3a/1ad,
CBSI3aHHBIX C OKpPY)KaloIled NMPUPOIHON Cpeloi, MOBBIIICHHUSI YPOBHS IKOJIOTMYECKON KYIbTYpHI,
OCO3HaHUS TJI00ATHHOTO XapakTepa SKOJIOTHYECKHUX MPOoOJIeM U MyTed MX PeUIeHHUsS MOCPEICTBOM
METOJIOB XUMUHU;

9KOJIOTMYECKOT0 MBIIUICHHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B TIO3HABATENIbHOM, KOMMYHHU-
KaTUBHOW M COLIMAJILHOM IIPAKTHUKE.

4. MeranpeaMeTHbIe pPe3yJabTAThI.

B cocraBe MeTanmpeIMEeTHBIX Pe3yJIbTaTOB BBIACISIIOT 3HAYUMEBIE TSl (HOPMHUPOBAHUS MHPO-
BO33pEHUs OOIleHAyYHbIe MOHATUS (3aKOH, TEOpHsl, MPUHIIUI, THIIOTe3a, (DaKT, crucTeMa, Mpolecc,
OKCIIEPUMEHT U JPYTOE.), KOTOPBIC UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX IpeaMeTax U
MO3BOJIAIOT HAa OCHOBE 3HAHHWM W3 3TUX HpeaMeToB (opMHpOBaTH MPEACTABICHHE O IIETOCTHOM
HAyYHOW KapTHHE MUPA, U YHUBEpPCaIbHBbIC YUeOHBIC NEHCTBUS (TIO3HABATEIbHBIC, KOMMYHHKATHB-
HBIE, PETYIATHUBHBIE), KOTOpbIE oOecrneynBaroT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIHHOMY
TUTAHUPOBAHHIO U OCYIIECTBICHUIO YUCOHOH AesTenbHOCTH. MeTanpeaMeTHbIe Pe3ysIbTaThl OCBOE-
HUSl 00pa3oBaTEbHON MPOTPaMMBI MO XMUMHH OTPAXKAalOT OBJIAJCHHE YHHBEPCATbHBIMU I103HABa-
TEIbHBIMU JCUCTBHUSIMH, B TOM YHCIIC:

1) 6Ga30BbIC JIOTHYECKHUE ACHCTBUS:

YMEHHE HCIIOJIB30BATh MPUEMBI JIOTHYECKOTO MBIIIICHUS TIPU OCBOCHUH 3HAHHUIN: PACKPHIBATH
CMBICT XMMHUYECKUX MOHATUN (BBLACTATH UX XapaKTEpHbIC MPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTHMH TIOHSATHSIMH ), UCTIOJIH30BATh MOHITHS JIJIsi O0BSICHEHUS OTACTBHBIX (DAKTOB W SIBJICHHIA, BBI-
OuMpaTh OCHOBAHUS U KPUTEPHUH JIJIS KIACCH(PUKAIIUU XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
YCTaHABIIMBATh TIPUINHHO-CIICJICTBEHHBIC CBSA3U MEXKIY OOBEKTAMU H3yYEHUS, CTPOUTDH JIOTHUECKUE
paccyxneHus (MHAYKTUBHBIE, TEAYKTUBHEIE, [10 AaHAJIOTUH ), TPOBOJAUTH BHIBOJIBI M 3aKITIOYCHHUS;

YMEHHE TIPUMEHSTh B TIPOIECCE TIO3HAHMS TIOHATHS (ITPEIMETHBIC M METANPEAMETHEIC), CHUM-
BOJINYECKHE (3HAKOBBIC) MOJEIH, UCIOIb3YEMbIe B XUMHUH, MPEOOPA30BHIBATh IIUPOKO MPHUMEHSE-
MBbIC B XUMHUH MOJICIIbHBIC MPEACTABICHUS — XUMHYCCKHIA 3HAK (CHMBOJ JJIEMEHTA), XUMHUYCCKas
dbopMyna U ypaBHEHHE XUMHUYECKOW PEaKIMH — MPHU PEIIeHUH y4eOHO-TIO3HABATEeNbHBIX 3ajad, C
y4ETOM ITHX MOJEIBHBIX MPEJICTABICHUNA BBISBIIATh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA
U3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUYECKHX PEAaKIUi, BBISBIATH OOIINE 3aKOHO-
MEPHOCTH, IPUIHHHO-CIICICTBEHHBIC CBSI3U M IIPOTUBOPEUHS B U3Y9IaeMbIX MTPOIIECCaX U SBICHUSIX;

2) 6a30BBIC UCCIIEIOBATENBCKHUE JCHCTBUS:

YMEHHE UCIOIh30BaTh MTOCTABJICHHBIC BOMIPOCHI B KAUECTBE MHCTPYMEHTA TIO3HAHMSI, & TAKKE
B KauecTBE OCHOBHI JJisi (pOPMHPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

MpHOOpEeTEeHUE OTMbITA MO TUIAHWPOBAHUIO, OPTAHU3AIUY U TIPOBEACHUIO YYCHUYECKHUX JKCIIe-
PUMEHTOB: YMEHHE HAOFOAATh 32 XOJIOM IPOIIecca, CaMOCTOSITEIILHO MMPOTHO3UPOBATE €T0 PE3yIlb-
TaT, GopMynupoBaTh 000OIIEHUS U BBIBOJBI IO pe3yIbTaTaM MPOBEAEHHOTO OMBITA, HCCIEIOBAHUS,
COCTaBJIATH OTYET O MpoAeTIaHHON padoTe;

3) pabota ¢ nuHpopmanueit:

YMEHHE BBIOMpATh, aHATHM3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITHIO PA3IMIHBIX BHJIOB H
dbopM mpencTaBICHUS, MTOYyYaeMyI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa Xu-
MHUYECKOTO COJICpXKaHUs, CIIPAaBOYHBIE TTOCOOMS, pecypchl IHTepHeTa), KPUTHYECKH OICHUBATh IIPO-
TUBOPEUYUBYIO M HEJJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE TPUMEHSITh Pa3IMYHbIe METOJBI M 3alPOCHI MPH MOWCKE W O0TOOpe WH(MOPMAIUU H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JUIS BBITOJHEHUS YU4EOHBIX M TMO3HABATENBHBIX 3a]ad
ONpeACIEHHOr0 THUIMA, TPUOOpPETCHWE OIbITa B OOJACTH HWCIHOJB30BaHUS HH(DOpPMAIHOH-
HO-KOMMYHHKATUBHBIX TEXHOJIOTHIA, OBJIaJICHUE KYJIbTYpOil aKTUBHOTO MCIOJB30BaHUS Pa3IHUYHBIX



MOMCKOBBIX CHCTEM, CAMOCTOSATEIbHO BHIOMpATh ONTUMAIbHYIO (OpMY IMpeAcTaBlIeHUs HHPOpMa-
UM ¥ WUTIOCTPUPOBATh pelIaeMble 33Jjaud HECIOKHBIMU CXEMaMHM, JUarpaMMaMu, JpyrumMu ¢op-
MaMU TpauKi U UX KOMOMHAITUSIMU;

YMEHHUE HCIIONB30BaTh W aHAJIM3UPOBATh B Ipolecce Y4eOHOW M HMCCIIEeNOBATEIbCKON nesi-
TEIbHOCTU MH(GOPMALIUIO O BIUSHUU MIPOMBIIIJICHHOCTH, CEJIBCKOTO X034HUCTBA U TPAHCIIOPTA Ha CO-
CTOSIHUE OKPYXKAIOIIEH IPUPOIHOMN CPELIbl;

5. ¥ obyuaromierocst OyayT chopMHUPOBaHbI CICIYIONTHNE YHUBEPCAJIbHbIE KOMMYHHKATHB-
HbIe 1efiCTBHS:

YMEHHE 33/1aBaTh BOIIPOCHI (B X0JI¢ qUaiora U (WJIK) AUCKYCCHH) TIO CYIIECTBY 00CYXKIaeMOi
TeMbI, ((OPMYIHPOBATH CBOU IPEIOKEHHSI OTHOCUTEIHHO BHITIOJIHEHUSI IPEATIOKEHHOM 3a/1a4H;

npUOOpEeTeHNE ONbITa MPE3EHTALNN PE3YJIbTATOB BBIMOIHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(;1abopatopHoro ombiTa, J1a00paTOpHOl pabOTHl MO HCCIEIOBAaHUIO CBOMCTB BEUIECTB, y4eOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOI CO CBEPCTHHKAMH IO3HABATENBLHOM M HCCIIEI0BATEIb-
CKOH JEsTEeNbHOCTH MPHU PEIIEHUU BO3HUKAIOIIMX MPOOJIEM HAa OCHOBE yuéTa OOUIMX MHTEPECOB U
coryiacoBaHus Mo3ului (00CykaeHusi, 0OMEH MHEHUSMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIUS COB-
MECTHBIX JIEHCTBUH, ONpeesIeHue KPUTEPUEB MO OLIEHKE KAayecTBa BBIIIOJHEHHOW paboThl M JIpy-
rue);

6. Y oOyuaromerocsi OyayT copMupoBaHBI CIEAYIOIINE YHHBepcadbHble PeryisiTHBHbIE
nelcTBUA:

YMEHHE CaMOCTOSITEJIbHO OIPEAEATh LENHU JEATENbHOCTH, IUIAHUPOBATH, OCYIIECTBIATH,
KOHTPOJIMPOBATh U MPH HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIHHOCTh, BEIOUpATh Haubosee
3¢ (deKTHBHBIE CIIOCOOBI PEIICHUsI YICOHBIX U IMMO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIIBHO COCTABIISTh
WM KOPPEKTUPOBATH MPEATOKEHHBIN aITOPUTM JACHCTBHI IIPU BBIMOJIHEHUH 33/1aHui ¢ YYETOM II0-
JY4YEHHUs] HOBBIX 3HAaHUH 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIMIX, OLICHUBATh COOTBET-
CTBUE TMOJYYEHHOT'O pe3yJbTaTa 3asBJICHHOMN 11eNH;

YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIOBUM 3a/laHUM.

7. IIpenmeTHbIe pPe3yabTaThl OCBOCHHS MPOrPaMMbI IO XMMHUU Ha YPOBHE OCHOBHOTO 00-
niero oOpazoBaHMsI.

B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOEHHUIO 00S3aTENBHOTO COJNEP)KaHUs, YCTaHOB-
JIEHHOTO JaHHOW denepaqbHON padodeil MporpamMmoi, BBIJCISIOT: OCBOCHHBIE O0YYaIOITUMUCS
Hay4YHbIe 3HAHUS, YMEHUS M CHOCOOBI JIEHCTBUH, crenuduueckue A MpeIMeTHOW obnactu «Xu-
MUS», BUJIbI I€ATEIbHOCTHU 10 TOJYYEHUIO0 HOBOTO 3HAHUS, €r0 UHTEPIIPETALlUU, TPEoOpa30BaHUIO U
MPUMEHEHHUIO B Pa3JIMYHbIX YUEOHBIX U HOBBIX CHUTYAIIHX.

7.1. K xoumy obyuenuss B 8 kjacce y oOydaromierocs O0yny copMUpOBaHBI CIEAYIOIINE
peIMEeTHBIEC Pe3yIbTaThl IO XUMUH:

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHWYECKHMX TOHSATHN: aTOM, MOJIEKYJa, XUMHUYECKUI dJie-
MEHT, IPOCTOE BEILECTBO, CII0KHOE BEIIECTBO, CMECh (OJHOPOHAS U HEOJHOPOIHAsS), BaJICHTHOCTD,
OTHOCHUTEIIbHAsl aTOMHasi U MOJIEKYJISpHas Macca, KOJIMYECTBO BEIECTBAa, MOJIb, MOJISIpHAsl Macca,
MaccoBast J0JIsI XUMHUYECKOTO JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM, OKCHJI, KUCIOTa, OCHOBA-
HUE, COJIb, DJIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCIICHUS, XUMUYECKasi peakIius, KiacCupukauus
peaKIuii: peakiuu COCTUHEHHS, PEAKIIUU Pa3NIOKEHHUs, PeaKIUU 3aMEIIeHHs], PeaKI[ui 0OMeHa, K-
30- W SHIOTEPMHUYECKHE pEeaKlWH, TEIUIoBOM 3¢ (eKT peakuuu, sIpo aroma, dJIEKTPOHHBIN Cioi
aToMa, aTOMHasi OpOUTallb, PaINyC aTOMa, XUMHUYECKast CBSI3b, TIOJSIPHAS M HETIOJIIpHAs KOBAJICHTHAs
CBsI3b, HIOHHAS CBSI3b, NOH, KATHOH, aHHOH, PacTBOP, MAacCcOBast J10JIs BELeCTBa (MPOLIEHTHAsA KOHIIEH-
Tpaluusi) B pacTBOPE;

WUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHSATHH M MPUMEHSTH STH ITOHATHUS
IIPY OMMCAHHUU BEUIECTB M UX MPEBPAIlCHU;

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY Ui COCTaBJIeHUS (DOPMYN BEIIECTB U ypaBHEHUU
XUMHUYECKHUX PEaKIIHii;

OTIpeEIISATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSIX, CTENIEHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COCAMHEHHSX, IPUHAICKHOCTh BEIIECTB K ONpPEAeNEHHOMY KIIACCy COEMIU-



HeHUil o GopmynaM, BUJ XUMHUYECKOH CBSI3U (KOBAJICHTHAs U MOHHAS) B HEOPraHMYECKUX COEU-
HEHUSIX;

packpbiBaTh cMbica [lepuoanueckoro 3akona JI.M. MenneneeBa: 1eMOHCTpUPOBATH MOHUMa-
HUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX oJjiokeHus B Ilepuoau-
YEeCKOM CHCTEME, 3aKOHOB COXPAaHEHMs MacChl BELIECTB, IIOCTOSHCTBA COCTaBa, aTOM-
HO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHa ABOTa/Ipo, OMUCHIBATh M XapaKTEPH30BaTh TAOIUYHYIO (hopMy
[lepuoanueckoit cHUCTEMbl XHMHUYECKUX OJJIEMEHTOB: pa3iMyaTh MMOHATHS «IJIaBHAs MOATpyIa
(A-rpynma)» u «mo6ounast noarpynna (b-rpynmna)», mansie 1 60JbIINE TEPUOBI, COOTHOCUTH 000-
3HaueHus, Koropble uMerorcs B Tabnuue «llepuonnueckas cucreMa XHMHUYECKUX 3JIEMEHTOB
J.W1. MenzeneeBa» C YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB XMMHYECKHUX 3JIEMEHTOB
(coctaB U 3aps Aapa, 00IIee YUCIIO FIEKTPOHOB U PACIIPEICIICHUE UX 10 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATH XUMHUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BELIECTBA, XUMUYECKHE peak-
1uH (110 YHUCITY M COCTaBY YYaCTBYIOUIMX B PEaKIIUH BELIECTB, 110 TEIIOBOMY 3 deKTy);

XapaKTepu30BaTh (OMHUCHIBAThH) 00IIMEe XUMUYECKHUE CBOWCTBA BEIIECTB PA3IMUHbIX KIACCOB,
MOJATBEPK/J1asl ONMCAHUE NpPUMEpPaMH MOJIEKYJISIPHBIX YPAaBHEHMH COOTBETCTBYIOLIUX XMMHUYECKHUX
pEaKIN;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KaUECTBEHHOI'O COCTaBa, BO3MOXK-
HOCTHU MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BELIECTB, MACCOBYIO JOJIO
XUMHYECKOTO AJIEMEHTa Mo (GopMylie COeTUHEHUS, MACCOBYIO JOJIO BELIECTBA B PACTBOpPE, MPOBO-
JUTh pacdy€Thl 10 YPAaBHEHUIO XMMHUECKOI peaklnu;

MIPUMEHSTh OCHOBHBIE ONEPALUU MBICTUTEIBHOM NESTEIbHOCTH — aHAllu3 U CHHTE3, CpaBHe-
Hue, 0000IIeHNEe, CUCTEMAaTU3AlINI0, KIaCCU(PUKAINIO, BBISIBJICHUE PUYMHHO-CIICICTBEHHBIX CBA3EH
— U1 U3YYEHHsSI CBOMCTB BEIIECTB U XUMHUYECKHX PEaKIUil, €CTeCTBEHHO-HAYYHbIE METO/bI MO3HA-
HUS — Ha0JIt0/IeHue, U3MEPEHNE, MOJICIINPOBAHNE, IKCIIEPUMEHT (pealbHbII U MBICIICHHBIH);

ClIeZIoBaTh MpaBWJIaM MOJIb30BAHUS XUMUYECKOH 1MOCcy10i 1 1ab0paTOPHBIM 000PYAOBAaHHEM,
a Tak)Ke MpaBWJIaM OOpaIlleHHs C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB MO MOJYYEHHIO U COOMPAHUIO Ia3000pa3HbIX BEIIECTB (BOJO-
poZia ¥ KUCJIOpoJa), IPUTrOTOBICHUIO PaCTBOPOB C ONpPEIEIEHHON MacCOBOM J10J1e pacTBOPEHHOIO
BELIECTBA, MIAHUPOBATh U MPOBOJUTH XMMHUYECKHE DKCIEPUMEHTHI 0 PaclO3HaBaHUIO PacTBOPOB
IIEJIOYEH M KUCIIOT C TIOMOIIbI0 MHANKATOPOB (JTaKkMyc, heHoN(TaNIenH, METUIIOPAHK U JPYTHE).

7.2. K koHny oOydenus B 9 kiacce y oOywaromierocsi 0yay chopMHUpPOBaHBI CIETYIOLIUE
peIMETHBIE PE3YJIbTAThl IO XUMUHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHN: XUMUUECKUN 3JIEMEHT, aTOM, MOJIEKY-
Ja, UOH, KaTUOH, aHWOH, NMPOCTOE BEUIECTBO, CIOXHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHIIA-
TEJIbHOCTh, CTETNIEHb OKUCIIEHUS, XMMUYECKas peaklus, XMMUYecKas CBs3b, TEIUIOBOU 3¢ ekt peak-
IIUHU, MOJIb, MOJISIPHBIM 00BEM, PaCTBOP, NIEKTPOJIUTHI, HEIJIEKTPOIMUTHI, AIEKTPOJIUTHIECKAS! JHCCO-
[Uanus, peaklui HOHHOTO 0OMeHa, KaTalu3aTop, XUMHUUECKOe paBHOBECHE, 0OpaTUMbIe U HeoOpa-
TUMbIE peaKlUU, OKUCIUTEIbHO-BOCCTAHOBUTENBHbIE PEAKIINH, OKUCIUTENh, BOCCTAHOBUTEIb, OKHC-
JIeHWE U BOCCTaHOBJICHHE, aJUIOTPONHUs, aM(pOTEPHOCTb, XMMUYECKasl CBA3b (KOBAJEHTHAsI, NOHHA,
MeTaJlJINYecKast), KpUCTaIIIN4ecKasi perérka, KOppo3usi METaJIOB, CIUIaBbl, CKOPOCTh XMMHUYECKOM
peakuuu, npeaensHo fomyctumast konuentpanus [1/IK Bemectsa;

WJUTIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUN U MPUMEHSTh 3TH MOHATHUS
IIPY ONIMCAHMU BELIECTB U UX MPEBPAIECHUI;

WCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY Ui COCTaBJIEHHS (DOPMYIN BEIIECTB U ypaBHEHUU
XUMHUYECKHUX PEAKIIU;

OTIpEeENATh BAJIEHTHOCTh M CTENEHb OKUCICHMS] XMMHUYECKHUX 3JEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEUIECTB K ONpeIeIEHHOMY Kilaccy COeMHEHUH Mo Gpopmy-
JaM, BUJl XMMHUYECKOH CBs3U (KOBaJIEHTHAs, HOHHAs, METAJUIMYECKasi) B HEOPTaHUYECKUX COEIMHE-
HUSIX, 3aps]] HOHA 110 XUMHYECKOU (hopMyJie, XapaKkTep Cpe/ibl B BOAHBIX PACTBOpaX HEOPraHUYECKUX
COEIMHEHUH, TUIl KPUCTAJUIMYECKOM perIETKN KOHKPETHOTO BEIlEeCTBa;

packpbiBath cmblc [lepuoauyeckoro 3akoHa .M. MeHaeneeBa u JeMOHCTPUPOBATH €0 I10-



HUMaHUE: ONMCHIBAaTh U XapaKTepU30BaTh TaOiM4Hyto (popMy [lepronndeckoil cucTeMbl XUMHUeE-
CKMX 3JIEMEHTOB: pa3jHyaTh MOHATHS «TJaBHas MOArpymna (A-rpynma)» u «000YHas MOArpPYIIIa
(Bb-rpynmna)», mansie 1 0oJbIIME NEPUOJIBI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCS B MEPUO-
JTMYECKON TaOIMIle, C YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB
(coctaB M 3apsn szpa, oOlIee YUCIO0 JIEKTPOHOB U PACHpeAEICHUE UX IO AJIEKTPOHHBIM CIOSM),
O0BSICHATH O0IINE 3aKOHOMEPHOCTH B U3MEHEHHHU CBOWCTB AJIEMEHTOB M X COSMHEHHI B Mpeaeiax
MaJIbIX MEPUOJIOB U IIABHBIX MOATPYII C YYETOM CTPOCHMSI UX aTOMOB;

KJ1acCU(UIIMPOBATh XMMHUYECKHE JIEMEHTHI, HEOPIraHWYECKHUE BEIIECTBA, XUMHUECKUE pPeaK-
e (TI0 YKCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3(h(deKTy, Mo u3MeHe-
HUIO CTENICHEW OKHCICHUS XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIKE U crenu(pUIecKrne XMMUYECKHE CBOWCTBA MPOCTHIX U
CJIO’KHBIX BEILIECTB, MOATBEPXKJasi ONMCAHUE IPUMEPAMU MOJIEKYIISIPHBIX U MOHHBIX YpaBHEHUH CO-
OTBETCTBYIOUIMX XMMHUECKHUX PEAKIIUIA;

COCTABJISATh YPaBHEHUS IEKTPOIUTUYECKON JAUCCOLMAIMU KHUCIIOT, IIeJI0Ued U ColeH, modi-
HBIC U COKpAIIEHHbIC YPaBHEHUs PEaKIMii MOHHOTO OOMEHa, ypaBHEHHS PEaKIii, TOATBEPKIAr0-
IIMX CYILECTBOBAaHME M€HETUUECKOM CBA3M MEX]ly BELIECTBAMH Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLMNA MOCPEACTBOM COCTaB-
JIEHUs BJIEKTPOHHOI0 OajaHca 3TUX PeaKLUid;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHHS, BO3MOXKHOCTU INPOTE-
KaHUSl XUMHUECKUX IIPEBPALLCHUN B PA3JIMUYHBIX YCIOBUIX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacchl BELIECTB, MACCOBYIO JOJIO
XMMHUYECKOI0 3JIeMeHTa 1o (hopMysie COeAMHEHMs], MaCCOBYIO JIOJIIO BELIECTBAa B PACTBOpE, NPOBO-
JUTh pacy€Thl 10 YPAaBHEHUIO XMMHUECKOIN peaklnu;

co0Jr01aTh IpaBUIIa MOJIb30BaHUS XUMUYECKOH MOCY10M U 1a00paTOPHBIM 000pYJOBaHUEM,
a Tak)Ke IpaBuJia 0OpaIleHMsl C BEUIECTBAMH B COOTBETCTBUU C MHCTPYKLMSIMH 10 BBIITOJIHEHUIO JIa-
O0paTOPHBIX XMMUYECKUX OMBITOB IO MOJYUYEHHIO U COOMPaHMIO Ta3000pa3HbIX BEIECTB (aMMHaKa
U YIJIEKHCIIOTO ra3a);

IIPOBOAUTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB PA3JIMYHBIX BEIECTB: PacIo-
3HaBaTh OIBITHBIM IIyTEM XJIOpUJI, OpOMUI-, HOJUA-, KapOoHAaT-, pocdaT-, cuamkar-, cynbdar-, THI-
POKCHJI-MOHBI, KATHOHBI aMMOHHUS M MOHBI U3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJIHBIX pac-
TBOPAaX HEOPTaHUYECKUX BEIECTB;

IIPUMEHSTh OCHOBHBIE ONEPALIMH MBICIUTENIBHON NEATEIBHOCTH — aHAJIU3 U CHUHTE3, CPaBHE-
Hue, 0000IIeHNe, CUCTEMAaTU3AalINI0, BBIIBIEHUE NMPUUYUHHO-CIEICTBEHHBIX CBSI3eH — Ul U3y4eHUs
CBOWCTB BELIECTB M XMMUYECKMX PEAKIMHA, eCTECTBEHHO-HAY4YHbIEe METO/bI MMO3HaHUs — HalJroe-
HUE, U3MEpPEHUE, MOEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIH).

Conepxanue yueOHOro npeamera
8 kiacc

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

Tena u BemecTBa. CBOMCTBA BEMIECTB. DTANIOHHbBIE (PU3UYECKHE CBOWMCTBA BelecTB. Marte-
pHualbl ¥ MaTepuaioBeeHue. Pollb XUMUM B KU3HU COBPEMEHHOTO obiiectBa. OTHolieHUe o01ie-
CTBa K XUMHHU: XeMopuus u xeMopoOus.
Metons uzyduenus xumun. Habmonenue. JxciepumenT. MonenupoBanue. Mojenu mMaTepuaibHbIe
Y 3HAKOBBIC WJIA CHMBOJIbHBIE.
l'azer. XKunkoctu. TBEpabie BemiecTBa. B3auMHble mepexojbl MEXKAY arperarHbIMH COCTOSTHUSIMU
BEII[ECTBA: BO3TOHKA (CyOymMMarusi) u aecyOoauManusi, KOHJICHCAIUsI U UCTIapeHne, KPUCTAIUTA3AITIS
U TUJIaBJICHUE.
®dusndeckue sBieHus. YncThIe BelecTBa U CMecH. | oMoreHHbIe U rereporennbie cMecu. Cmecu ra-
3000pa3Hble, xuakue u TBEpAbIe. CrocoObl pa3ieNeH sl CMeceil: meperoHKa, Ui TUCTUILISIUS, OT-
cTauBaHue, (UIBTPOBAHHME, KPUCTAUIM3AIUS WM BbIMapuBaHue. Xpomarorpadus. [Ipumenenue
3THUX CIIOCOOOB B 1AOOPATOPHON MPAKTUKE, HA TIPOU3BOJICTBE U B OBITY.



XHUMHUUYECKUE AIEMEHTBI. ATOMBI U MOJIEKYJIbl. [IpoCThie U clloKHBIE BelecTBa. AJTOTPOIUs
Ha npumepe kuciopoaa. OCHOBHBIE IOJIOKEHUSI aTOMHO - MOJIEKYJSIpHOro yueHus. Monsl. Bemre-
CTBa MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJIIPHOTO CTPOCHHSI.
3HaKku (CHMBOJIBI) XUMHUYECKUX 3JIEeMEHTOB. MHpOpMaLus, KOTOPYIO HECYT 3HAKU XUMHUUECKUX dIie-
MEHTOB. DTHUMOJIOTHS HAa3BaHUI HEKOTOPBIX XUMHUYECKHX 3JieMeHTOB. [leproauueckas tabnuna Xu-
Muueckux 3neMeHToB Jl. 1. MenaeneeBa: KOPOTKONEPUOAHBIN U JJIMHHOIIEPUOAHBIN BapuaHThI. 11e-
puoasl U rpynmnbl. ['1aBHasg 1 moOouHas NoArpymnmnsl, Wik A- u b-rpynmnel. OTHOCHUTENbHAS aTOMHAas
Macca.

Xumuuaeckue popmynsl. Uaaekcsl U koapduuuentsl. OTHOCUTEIbHAS MOJICKYJISIPHAs Macca.

MaccoBas 10511 XUMUYECKOTO 3JIeMeHTa B coeiuHeHnu. MHpopMalins, KOTOpYIO HECYT XUMUYECKHE
bopmybI.
BanentHocTs. CTpyKTypHBIE (GOpMYIBl. XUMHYECKUE JIEMEHTHI C TOCTOSIHHOM M MEPEMEHHOM Ba-
JICHTHOCTBIO. BBIBOII OpMyIbl coeuHeHns 1o BajieHTHOCTH. OnpeeseHrne BaleHTHOCTH XUMUYe-
CKOTO 3JieMeHTa 1o ¢opmyne BemectBa. CocTaBlieHne Ha3BaHUN COCIUHEHMI, COCTOSIINX U3 JIBYX
XUMHUYECKHX 3JIEMEHTOB, 10 BAJIEGHTHOCTU. 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.

XumHueckue peakiuu. PeareHTsl u NpoayKThl peakuuu. [Ipu3Haku XUMHUUECKUX PEaKLUi.
VYciioBus MX MpOTeKaHUs U npekpamenns. Peakuuu ropenus. TemmoBoi 3pGeKT XUMUIECKOH peak-
MU, TEPMOXUMHUYECKHUE YPABHEHUS, FK30- U SHAOTEPMUYECKHE peaklnil. TOmIMBO: yrojb U METaH.
3aKOH COXpaHEHHUsl Macchl BeUIECTB. XMMHUUECKHE ypaBHeHUs. COCTaBlIEHHE XMMHUYECKHUX YypaBHE-
Huil. IHQopmartus, KOTOpyro HECET XUMHUECKOE YpaBHEHHE.

Knaccudukanus XuMHUYECKUX peakuid MO COCTaBy M YHCIY PEareHTOB W MPOIYKTOB. THUIIBI XUMU-
YecKuX peakuuid. Peakiuu coeinHeHus, pa3ioxkeHus, 3amenienus u oomena. Karanuzaropsl u kara-
3.

JleMoHCTpauu

. Komnekuust MarepuanoB v U31€IUI U3 HUX.

. Mogenu, ucnob3yeMble Ha ypoKkax (PU3MKH, OMOJIOTUH U Teorpaduu.

. OOBEMHBIE U MIAPOCTEPKHEBBIE MOJIEIN HEKOTOPBIX XUMUUECKUX BEIIECTB.

. Mopenu KpUCTAIIINYECKUX PEIIETOK.

. CoOupanue npubdopa ajs MoJIyuyeHus raza 1 MpoBepKa ero Ha FepMeTUYHOCTb.

. Bosronka cyxoro npaa, iioja uiau HadTanuHa.

. ArperaTHble COCTOSIHHSI BOJIB.

. Pa3nenenue 1ByX HECMEIIMBAIOIINXCS )KUIKOCTEN € TOMOLIBIO ACIUTEIBHON BOPOHKH.
. JIMCTHIIATOD U ero pabora.

. YcranoBka 115 GuiIbTpoBaHUs U €€ paborTa.

. VYcraHoBKa /111 BeITIapuBaHus U e€ padora.

. Konnexmus GbITOBBIX TPUOOPOB A1t GHIIBTPOBAHMS BO3IYyXA.

. Pa3znenenue kpacsuiero BemiecTBa ¢ioMacTepa ¢ IOMOIIbIo OyMakHOM XpoMaTorpaduu.
. Mogenu aJuIoTpONHBIX MOAU(UKALINI YTIepoia U CephI.

. ITonyuyenue o30Ha.

. Hoprpets 1. 5. Bepriennyca u JI. . Menzeneesa.

. Koporkonepuoanslii 1 IIMHHONIEpHOAHBIN BapuaHThl [lepnonnyeckoii cucremst . 1. Men-
JieyeeBa

. KoHcTpynpoBaHne mapocTepKHEBBIX MOJEIEN MOJIEKYI.

. Amnmnapar Kunma.

. Paznoxenne 6uxpomara aMMOHWUS.

. ['openue cepbl 1 MarHUEBOM JICHTHI.

. IToptpets M. B. JlIomonocoBa u A. JI. JlaByasbe.

. OnBIThI, UJUTIOCTPUPYIOLINE 3aKOH COXPAaHEHUS! MacChl BEIIECTB.

. l'openue dochopa, pacTBOpeHHE MPOAYKTa TOPEHHUS B BOJIE M HCCIICIOBAHHUE MOTYYCHHOTO



pacTBOpa JJaKMYCOM.
. B3anmMopeiicTBre COISIHOW KUCIOTHI C LIMHKOM.

. [Tonyuenune runpokcuna menu(Il) u ero pasinoxxeHue npu HarpeBaHUU.

JlaGopaTopHble ONBITHI

O3HakoMIIEHHE C KOJUIEKLIMEH T1abopaTOPHOI MOCY/bI.

[TpoBepka mpubopa I NOJyYESHHUS Ta30B HA TePMETHYHOCTb.

O3HakoMJIEHHE ¢ MUHEpaJaMH, 00pa3yIOUIMMH IPAHMUT.

[TpuroTroBiaeHNE reTEPOreHHON CMECH OPOILKOB CEPBI U JKeJe3a U UX pa3JIeCHUE.
B3anmoelicTBie pacTBOPOB XJIOPHUIOB U HOIMJIOB KaJIMs C paCTBOPOM HUTpaTa cepedpa.
[Tonyuenue runpoxcuaa meau(Il) u ero B3anMoaeiicTBHUE ¢ CEPHOM KUCIOTOM.
B3anmopencTeue pacTBopa coAbl ¢ KUCIOTOM.

ITpoBepka 3aKkOHa COXpAaHEHHs MacChl BELIECTB HA NIPUMEPE B3aUMOAECUCTBUS LIENOYH U KHUCIIO-

NN E

TBI.
9. TlIpoBepka 3aKOHA COXPAaHEHUS MACChl BEIIECTB HA NPMMEPE B3aMMOJEHCTBHA WIEIOYH M COJM
xkenesa (110).

10. Pasnosxenue nepokcuaa BOJOPoIa ¢ MOMOIIbI0 okcuaa mapranua (IV).

11. 3amemenue xkene3oM MeIM B MEIHOM KYIIOPOCE.

IIpakTnyeckne padoThl

1. 3HAaKOMCTBO C J1abopaTopHBIM 00opynoBaHueM. [IpaBuia TeXHUKH O€30MacCHOCTH MPH pado-
Te B kKaOuHete XxuMuu. HekoTopblie BUbI paboT.

2. OuuCcTKa IOBapPEHHOM COJU.

BaxkHeiiliue npejacTaBuTe 1M HEOPraHUYeCKUX BellecTB. KosnuecTBeHHbIE

OTHOILIIEHUS] B XUMHHU

CocrtaB Bo3ayxa. 3arpsi3HEHUE BO31yXa, YCUICHHUE MAapHUKOBOTO 3(pdekra, pa3pylieHne 030HOBOTO
cnosi. [Tonsitre 06 00bEMHOM H01e () KOMIOHEHTa IPUPOIHON ra30BOil cMecH — Bo3ayxa. Pacuér
00bE€Ma KOMITOHEHTA ra30BOM CMECH TI0 €r0 00BEMHOM J0JI€ M HA000POT.

Kucnopon. O3on. [lonydyenue kucinopona. CoOupanue u pacno3HaBaHUE KUCIOPOaa. XUMUUYECKUE
CBOICTBa KHCIIOpOJA: B3aUMOJICHCTBUE C MeTa/slaMH, HEMETajllaMd U CIIOKHBIMH BEIIeCTBAMHU.
[Ipumenenne kucinopoaa. KpyroBopor kucioposia B mpupoe.

Oxkcupapl. OOpa3oBaHue Ha3BaHUN OKCHJOB 1O uX Gopmynam. CocraBieHue Gpopmysn OKCHIOB IO UX
Ha3BaHUAM. [IpencraBuTenn OKCHIOB: BO/IAa M YIJIEKUCIBIN Ta3, HeraméHas U3BeCTb.

Bonopon B npupozae. ®usnveckue 1 XMMHUYECKUE CBOMCTBA BOJAOPO/IA, €r0 MOIYYEHUE U MPUMEHE-
HHUC.

Kucnotsl, ux coctaB u knaccudukanus. Maaukatopsl. Tabmuma pactBopumocTt. ColsiHast U cepHast
KHUCJIOTBI, UX CBOICTBa U IMPUMCHCHUC.

Conu, uX cocTaB U Ha3BaHUs. PacTBOpUMOCTH COJIeil B BOJIE.

[IpencraBuTenu coseit: XJIOpua HaTpusi, KapOoHaT HaTpus, hochaTr KaTbIHs.

[Tocrosinnast ABoraapo. KonnuectBo BemectBa. Moiib. MonsipHas macca. KpatHeie eqUHHIBI U3MeE-
pPEHUsI KOJIMYECTBA BEIIECTBA — MWJUIMMOJb U KUJIOMOJIb, MUJUIUMOJISIPHAS. U KMJIOMOJISIPHASI MacChl
BEIeCTBaA.

Pacuérel ¢ ucnosib30BaHUEM MOHSTHI «KOJIMYECTBO BELIECTBA», «MOJIIPHAs Maccay, «I1OCTOSHHAs
ABoraapoy.

3akoH ABoranapo. MomsipHblii 00bEM Ta3000pa3HbIX BemiecTB. OTHOCUTENbHAS TIOTHOCTh OJHOTO
rasa rno-Jpyromy.

KpaTtHbie enuHUIBI U3MEPEHUS — MUJUTUMOIISPHBIA U KUJIOMOJISIPHBIA 00bEMbI Ta3000pa3HbIX Be-
IIECTB.



Pac4€rbl ¢ MCIOIB30BaHUEM NOHATHN «KOJUYECTBO BEILECTBA», «MOJISIPHAS Macca», «MOJISIPHBIN
00bEM razoBy, «IIOCTOSTHHAsE ABOTaAPO».

Pac4€rbl ¢ MCIOIB30BaHUEM NOHATHH «KOJWYECTBO BEILECTBA», «MOJISIPHAs Macca», «MOJISIPHBIN
00BEM razoB», «4UciI0 ABOTrazpo».

I'mapocdepa. Kpyrosopot Bozbl B pupoze. 3arpsisHeHue NpupoHbix BoJ. OXpaHa U O4MCTKa IpU-
POZHBIX BOJ.

Du3nyecKue U XMMUYECKHE CBOMCTBA BOJBI: B3aUMOJEHCTBUE C OKCUIAMHU.

OcHoBanus, ux cocras. PacTBopuMocTh OCHOBaHUI B Boje. VI3MEHEHHE OKpAacKH MHIUKATOpPOB B
nies109Hou cpeze. [IpeacraBurenu menoyen: THAPOKCUbI HATPUS, KA U KAJIbLIMS.

PactBopurens u pactBopénHoe BemecTBo. PactBopsl. PactBopenue. I'uapatel. MaccoBas noiist pac-
TBOPEHHOTO BelecTBa. Pacuérel, cBA3aHHBIE C UCIIOIB30BAHUEM IIOHATHUS «MAcCOBas J0JSA PacTBO-
PEHHOIO BELIECTBAY.

JdemMoncTpauuu

. Onpenenenue coaepKaHus KUCIOPOIa B BO3AYXE.

. [Tonydyenue kucinopoaa pa3ioKEeHUEM MIEPMAHTaHATA KaJlus U MEPOKCUIA
BOJIOPO/IA.

. Cobupanue METO0M BBITECHEHHUS BO3IyXa U BOIBIL.

. Pacno3naBanue kucmopona.

. I'openne maruus, »xxenesa, yris, cepsl U pocdopa B KUCIOPO/IE.

. Kommexnus okcumos.

. [Tosrydenue, coOupanue U pacro3HaBaHUE BOJIOPOJIA.

. ['openue Bogopoa.

. B3aumopeiictue Bogopoaa ¢ okcuom meau(IT).

. Komnnexkuust MUHEpambHBIX KUCIIOT.

. [IpaBuno pa3baBneHUs: Cepoil KUCIOTHI.

. Konnexkmus coneii.

. TaOnuia pacTBOPUMOCTH OCHOBAaHUM, KUCIIOT U COJIEH B BOJIE.

. Hekortopsie MeTasibl, HEMETaUIbl U COEITMHEHUS KOJIMYECTBOM BELIECTBA B 1 MOJIb.
. Monens MOJISIpHOTO 00BhEMa ra3000pa3HBIX BEIIECTB.

. Komnmexmust ocHOBaHUM.

JlabopaTopHbIe ONBITHI

12.TlomMyTHEHNE N3BECTKOBOM BOBI IIPU MTPOMYCKAHMHU YIIIEKHUCIIOTO Ta3a.

13.Tlony4enne Bomopoaa B3aMMOIEHCTBUEM LIMHKA M COJISTHOM KMCIIOTBI.

14. PacniozHaBanue KUCIOT UHANKATOPAMH.

15.V3Menenne OKpacky MHAMKATOPOB B MIEIOYHOM Cpee.

16.  OsnakomuieHue ¢ TpemnapaTtamy JOMAIIHEH WM MIKOJIBHOM anTeYKh — PacTBOPAMH ITIEPOK-
cHJia BOJ0OpO/a, CIMPTOBOI HACTOWKM HoJla ¥ HAIIATBIPHOTO CITUPTA.

IIpakTHyeckue padoTnl

3. Tlonyuenue, cOOMpaHUe U PaclioO3HABAHKME KHCIOPO/IA.

4. Tlonyuenue, COOMpaHUE U PaClO3HABAHKE BOIOPO/IA.

5. TlpuroToBieHne pacTBOPOB COJIEH C X 3aJaHHON MacCOBOM JOJIEN.

OcHOBHBIE KJIaCChl HEOPTAHMYECKUX COeANHEeHMIt

O6001eHne cBeeHui 00 OKCUAAX, UX KiacCHU(pUKaluuu (OCHOBHBIE, KMCIOTHbIE, aM(pOTEepHBIE) U
HecoseoOpasytolye, HoMeHKIarypa. dusnueckue U XuMudeckue cBoiictBa. CrocoObl MOTydeHus
OKCHJIOB.

OcHoBaHMs, UX Ki1accuUKalys, Ha3BaHUS U CBOMcTBa. B3anMoaelcTBIe ¢ KMCIOTaMH, KUCIOTHbI-
MH OKCHIAMH M COJSIMH. Pa3nmokeHre HepacTBOPUMBIX OCHOBaHHMU. CIIOCOOBI TIOJTYYEHHUsT OCHOBA-
HUM.

Kucnotsl, nx kmaccudukanus u Ha3Banus. OOIe XUMAYECKHE CBOMCTBA KUCIIOT. B3anmoelicTBre



KHCJIOT C METaJUIaMH. DJICKTPOXUMUYECKHI PsiJl HanpsokeHuid MetauioB (psn aktuBHoctd H.H. Be-
KeToBa). BzaumMoaeicTBrue KUCIOT C OKCUAaMU METAILIOB.

B3auMozeiicTBuE KUCIOT ¢ OCHOBAaHUSAMM — pEaKLMs HeWTpanusauuu. BzauMozaeiicTBue Kucior ¢
consimu. [lomydeHne 6ECKUCTIOPOIHBIX U KUCIOPOICOAEPIKAIINX KUCTIOT.

Conu, HOMEHKIIaTypa, UX Kiaccudukanus U cBoiicTBa. B3aumopeiicTBue coyieil ¢ MeTauiaMu, 0co-
OEHHOCTH 3TUX peakuuil. BzanMonelicTBre cosieil ¢ CosIMH.

['eneTnueckue psabpl MeTallla U HeMeTallla. ['eHeTrudecKkas CBsI3b MEX/1y KJIaCCaMH HEOPraHUYECKHUX
BEIIECTB.

JlabopaTropHble ONBITHI

17. B3auMoeiicTBrEe OKCH/IA KAJbLIUS C BOJIOI.

18. TTomyTHEHME N3BECTKOBOM BOJIBI.

19. Peakuus neiitpanusanum.

20. [Tonyuenue ruapokcuna meau(Il) u ero B3aumozeiicTBre ¢ KUCIOTOM.

21. Pasnoxenue runpokcuna meau(Il) npu Harpesanun.

22. B3auMoeiCcTBHE KUCIOT C METAJUIAMM.

23. B3auMoeiicTBE KUCIIOT C COJISIMH.

24. O3HaKOMIIEHHE C KOJUIEKIHEHN CONEH.

25. Bzaumopeiictue cynbgara meau(Il) ¢ xenesom.

26. B3anmoeiicTBre coeli ¢ COMSIMHU.

27. TeneTnyecKas CB3b HAa IPUMEPE COEANHEHUM ME/H.

IIpakTn4yeckne padoThl

6. PemieHue sKCrepUMEHTAILHBIX 3a1a4.

Ilepuoauuecknii 3akoH u [lepnoanueckasi cucreMa XMMUYECKHX 3JIEMEHTOB

J. . MeHnesieeBa 1 CTPOEHHE ATOMA

EcTtecTBeHHBIE ceMeCTBA XUMUUYECKHUX JIEMEHTOB: IICIIOYHBIC U MIEIOYHO3EMETbHBIE METaJLIbI, T'a-
JIOTeHbl, WHEpTHhIE (Omaropoanbie) ra3bpl. AMGOTepHOCTh. AMQOTEpHBIE OKCHUIBI M TUIPOKCUIBI.
KommnekcHeie comnu.

Otkpeitue /. . MenneneeBbim [lepuoanueckoro 3akoHa U cozianue UM [lepuoanueckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB.

ATOMBI KaK opMa CYIIECTBOBAHMS XUMHUECKUX AJIeMeHTOB. OCHOBHBIE CBEJICHUS O CTPOEHUH aTO-
MoB. Jloka3aTrenbcTBa CIOXHOCTU cTpoeHus aromoB. OmbiThl Pesepdopna. [Inanerapnas monens
ctpoeHust atroma. CocTtaB aTOMHBIX sIep: MPOTOHBI, HEUTPOHBL. OTHOCHUTENIbHASI aTOMHAsi Macca.
B3anMOCBsI3b NMOHATHIL «IIPOTOH», «HEUTPOH», «OTHOCUTEIBHAs AaTOMHAas Macca». MHKpOMHP.
OnekTpoHbl. CTpOEHHE 3JEKTPOHHBIX YPOBHEHW aTOMOB XUMHUUECKUX 37eMeHTOB NeNe 1-20. ITonsrue
0 3aBEPIICHHOM 3JIEKTPOHHOM ypoBHE. M30TOmNbI. PU3NUYECKU CMBICT CUMBOJUKH [lepnoandeckoi
cuctembl. CoBpeMenHasi opmynupoka [lepuoanueckoro 3akoHa. MI3MeHeHHs] CBOWCTB 2JIEMEHTOB
B MEPUOJIAX U TPpyMnax, Kak QyHKIUs CTPOCHUS SJIEKTPOHHBIX 000J0UEK aTOMOB. XapaKTepUCTHUKA
3J€MEHTa-MeTaljla ¥ JeMEHTa-HeMeTaula o UX noJjioxkeHuto B Ilepuoauueckoil cucreme xumuye-
ckux anemenTtoB 1. 1. Menneneera.

JdemoncTpauuu

. Paznuunbie hopMbl TaOIUIl TEPUOANYECKON CHCTEMBI.

. Mopenuposanue nnocrpoenus [lepuoanueckoii cucremst 1. 1. Meneneesa.
. Mopenu aToMOB XMMUYECKUX DJIEMEHTOB.

. Moieni aTOMOB 3JIeMeHTOB 1—3-T0 TIepro10B

JlabopaTopHble ONBITHI.

28. Tlonyuenne ampOTEPHOro TMAPOKCHAA M HCCIIEIOBAHNE ETO CBONCTB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIHHI

Honnast xumuyeckas cBs3b. MoHbI, 00pa3oBaHHbIE aTOMaMU METaNIOB U HeMeTaiioB. Cxembl 0Opa-
30BaHUS NOHHOMW CBA3M JJ1s1 OMHAPHBIX coeAHEeHUN. FloHHbIEe KpUCTaJUIMUeCKre PeeETKY U pusnye-
CKHE CBOMCTBA BEIIECTB C 3TUM TUIIOM peti€Tok. [ToHsaTHe 0 hopMyNIbHOM eHUIIE BEIECTBA.



KoBasieHTHas XuMu4eckas CBsi3b. DJIEKTPOHHbIE U CTPYKTYpHbIe (hopMyibl. KoBaneHTHas HenoJsp-
Has cBs3b. CxeMbl 00pa30BaHMsI KOBAJCHTHOM CBS3M JJIs1 OMHAPHBIX COCAMHEHUN. MOJIeKyIspHbIE H
ATOMHBIE KPUCTAJNINYECKUE PELIETKH, U CBOMCTBA BEILIECTB C 3TUM THUIIOM PELIETOK.
DNeKTPOOTpULATENBHOCT. Psn anmexkrpooTpunarenbHocTH. KoBaneHTHast mosispHas XUMHUYecKas
cBsa3b. JJunonb. CxeMbl 00pa30BaHUsl KOBAJIEHTHON MOJIAPHOM CBA3M AJIi OMHApPHBIX COEAMHEHUI.
MonexyJsspHbIE M aTOMHBIE KPUCTAJUIMYECKUE PEIIETKH, CBOWCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.
Mertanmnnueckass XMMHUYECKasl CBS3b M METaJLIMYECKas KpUcCTaMdeckas pemérka. CBolcTBa Be-
LIECTB C 3TUM THUIIOM pelI€TOK. EnnHas npupoia XMMHUYECKUX CBA3EH.

Crenenb okucineHusi. CpaBHEHUE CTENEHU OKUCIEHUS M BajieHTHOCTH. [IpaBuiia pacuéra crenenei
OKHCIIEHHS 110 (hopMyIaM XMMHUYECKUX COAMHEHUH.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. OnpeneseHne CTeneHel OKUCIeHUs )i 3JEMEHTOB,
o0pa3ylolMX BeleCTBa pa3HbIX KiaccoB. Peaknuum HMOHHOrO oOMeHa W OKHMCIMTENbHO-
BOCCTaHOBUTENIbHbIE peakUU. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIEHUE U BoccTaHOBiIeHHE. Co-
CTaBJICHHE YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIIUNA METOJIOM 3JIEKTPOHHOrO OanaH-
ca.

JlemoHCcTpanun

] Buneo pparments! u ciaiinbl «MloHHASE XUMUYECKAsl CBSI3bY.

. Komrekuyst BemecTs ¢ HOHHOM XMMHYECKOH CBS3bIO.

. Mozen MOHHBIX KPUCTAJUINYECKUX PEIIETOK.

. Buneodparments! u cnaiasl «KoBaneHTHast XUMUYECKas CBSI3bY.

. Kostekuyst BemecTB MOJIEKYJIIPHOTO U aTOMHOI'O CTPOEHHUSL.

. Monenn MONEKYISpPHBIX U QaTOMHBIX KPUCTAININYECKUX PEIIETOK.

. Buneodparments! u cnaiasl «MeTanaudyecKkas XMMUYecKas CBSI3b).
. Komekuust «MeTtasuibl U CIijaBbD.

i BzanmozeiicTBre UHKa ¢ Cepoi, COMSIHOM KucnoToi, xiopumaom meau(IT).
. I'openne marnusi.

. B3anMozeincTere XJIOpHOU U CEPOBOJLOPOIHON BOJBL.

JlaGopaTopHbie ONBITHI
29. WM3roTopnenue MOAENH, WLIFOCTPHPYIOIIEH CBOWCTBA METAJIIMIECKOM CBA3U

9 kjaacc
IoBTOpEeHue u 06001MIEHHE CBEIEHUIT 10 Kypcy 8 kiacca

[Iepnonnueckuit 3aKOH. [Tepnonnueckas cucrema XUMHUYECKUX 3JIEMEHTOB
JA.N. Menneneea. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBONCTB XUMHUYECKHX 3JIe-
MEHTOB TIEPBBIX TPEX MEPUOAOB, KK, KaJblUg U UX COCIMHEHUM B COOTBETCTBUU C TMOJIOKEHUEM
s1emMeHTOoB B [lepronnueckoii cucreMe U CTPOCHUEM X aTOMOB.

CtpoeHue BemecTBa: BUAbl XUMUYECKOW CBSI3HU. THITBI KPUCTAJUTMUYECKUX PEMIETOK, 3aBUCH-
MOCTb CBOMCTB BELIECTBA OT THMA KPUCTAIUTMYECKON PEIIETKH U BUAA XUMUYECKON CBSI3U.

bunapubie coenuHenus. Okcunpl cosieoOpasyromire W HecosneoOpasyroume. ['uapoKcub:
OCHOBaHUs1, aMpOoTepHbIe, KUCIOThL. CpeHNe, KUCITBIE, OCHOBHBIE COJIH.

O06o01menre cBeeHnid 0 XUMHYECKUX peaknmsax. Kiaccudukanus XuMAYECKUX peakiuil mo
pa3IMYHBIM OCHOBAHUSM: COCTAaBY U YHCIY PEarupyrolINX U OOpa3yIOIIMXCs BEIIECTB, TEITLIOBOMY
s dexTy, HampaBJICHUIO, U3MEHEHUIO CTETICHEH OKUCIICHUS AJIEMEHTOB, 00Pa3yIONUX Pearupyolme
BellecTBa, (ase, MCIONB30BAHUIO KaTanu3aropa. [loHaTne o xuMudeckoMm paBHOBecuu. DakTopsl,
BITUSIIONIHE HA MOJOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENFHO-BOCCTAHOBUTEIPHBIE ~ PEaKIMM, JJIEKTPOHHBIM  OallaHC  OKHUCIUTEINb-
HO-BOCCTAHOBHTENbHOU peakiuu. COoCTaBIeHUE YpaBHEHUN OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX pe-
aKIUU C UCTIOTH30BAaHHEM METO/1a DJIEKTPOHHOTO OalaHca

[TonsiTHE O CKOPOCTH XMMHUYECKOW peakuuu. PaKkTophl, BIUAIOIIME HA CKOPOCTh XMMUYECKUX



peaxkiuii: mpupoia pearupyroumx BeleCTB, UX KOHIIEHTpAIlHs, TeMIIepaTypa, IIouaab COPUKOC-
HOBEHMS, HallMuue Katanusaropa. Karamus.

JdemoHcTpauuu

. O3HaKOMIICHHE C KOJUICKIIMAMM METAJIOB 1 HEMETAILIIOB.

. O3HakoOMIIEHHE C KOJJIEKIMSIMH OKCHIOB, KUCIOT U COJIEH.

. 3aBUCUMOCTh CKOPOCTH XUMHYECKOU PEAKIIMK OT MIPUPOIbI PEAarMPYIONTUX BEIICCTB.

. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMM OT KOHLIEHTPALMK PEarupyomnux BEeIEeCTB.
. 3aBUCHMOCTh CKOPOCTH XUMUYECKOU PEaKluu OT TUIOIAAH

COTNIPUKOCHOBEHUS PEArupyrONINX BEIIECTB («KUTISAIIHI CIION).

. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIUH OT TEMIIEPaTypbl PEarupyroLIuX BELECTB.

JlaGopaTopHble ONBITHI

BzaumopeiicTBue aMMHuaka v XJ0poBOAOPOAA.

Peaknusa HelTpanu3anuy.

Habmtoenue temnoBoro 3¢ dexra peakiuu HeUTpanu3aium.

B3aumoneiictBue cepHoit kuciaotsl ¢ okcugom menu (I1).

Paznosxenue nepokcuaa BOJAOPO/Ia ¢ TOMOIIBIO KaTajaa3bl KapTodest

3aBUCUMOCTb CKOPOCTU XMUMHUYECKOW Peakuuy OT IPUPObl PEarupyronx BELIECTB Ha PUMEpe
B3aMMOJICHCTBHS PaCTBOPOB THOCYNb(aTa HATpUS U XJIOpHIa Oapusi, THOCYIb(haTa HATPUS U COJIs-
HOM KHUCJIOTBHI.

7. 3aBHCHMOCTH CKOPOCTH XMMHMYECKOM PEAKIIUM OT IIPUPOIBI METAIUIOB IIPH UX B3aUMOJIEHCTBHH C
COJIIHOW KHUCIJIOTO.

8. 3aBMCHMMOCTH CKOPOCTH XMMHYECKOM PEaKLUU OT HPHPOILI KUCIOT IPU B3aMMOJICHCTBHU UX C
JKEIIE30M.

9. 3aBHCHMOCTB CKOPOCTH XMMHMYECKON PEAKIMU OT TEMIIEPATYPEL.

10.  3aBHCHMMOCTBH CKOPOCTH XUMHUYECKON PEAKIIMU OT KOHIIEHTPALHH.

11.  3aBHCHMOCTBH CKOPOCTH XUMHUYECKON PEAKIIUH OT IUIOIAIH CONPUKOCHOBEHHMS PEATHPYIOMINX
BEIECTB.

12.  3aBHCHMOCTH CKOPOCTH XMMHYECKON PEAKIIMH OT KATAIU3aTOPA.

XuMHYeCKHEe PeaKMi B PaCTBOPAX 3JIEKTPOJIUTOB

[TonsaTre 06 PMEKTPOTUTUUECKON AUCCOIMAIMHI. DICKTPOIUTHI M HEANEKTPOIUTHL. MexaHu3m amuc-
COIIMAIIMU DJIEKTPOJIUTOB C PA3IUYHBIM XapaKTEPOM CBsI3U. CTENeHb JIEKTPOIUTUYECKON JUCCOLIH-
anuu. CUIIbHBIE U CJTa0bIe SJIEKTPOJIUTHI.

OcHOBHBIE TOJIOKEHHSI TEOPUH AJIEKTPOIUTHYECKOU nucconnanuu. Kmaccudukamnuss MOHOB U HMX
cBoicTBa. KHCIIOTHI, OCHOBAHUS U COJIM KaK AJIEKTPOJIUTHI. VX Kiaccudukanus u quccoruausi.
OO01mure XMMUYEeCKHe CBOWCTBA KHCIIOT: M3MEHEHUE OKPAaCKH MHAMKATOPOB, B3aMMOJIEHCTBHE C Me-
TaJUTaMH, OKCHUJaMH ¥ THAPOKCHIAMHA METAJIJIOB, M COJIAMH. MOJIEKYJISIpHBIE U MOHHBIC (TIOJTHBIC U
COKpAIlIEHHBIE) YPAaBHEHHSI PEaKIHH.

XUMUYECKUN CMBICT COKPAIIEHHBIX YPABHEHUMN. Y CJIOBUA MPOTEKAHUS PEAKIIUNA MEXKIY IIEKTPOJIU-
TaMHU J10 KOHIIa. PsiJ| akTHBHOCTH METaJUIOB.

OOmme XMMHUYECKHE CBOMCTBA IIENIOYEH: B3aUMOJEHCTBUE C KUCIOTaMH, OKCHUJAAaMH HEMETAJIJIOB,
consiMu. OOIIMEe XUMUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUIA: B3aUMO/ICCTBUE C KUCIOTaMH,
paslioKeHue P HarpeBaHUH.

OO01mure XUMUYECKHE CBOWCTBA CPETHUX COJICH: B3aUMOACHCTBHUE C KUCIOTaMH, IIEI0YaMH, COISIMHU
1 MeTaliaMu. B3anMoaeicTBre KMCIBIX COJNIEH CO MIeJIOYaMHM.

lMunponus, kak 0OMEHHOE B3aWMOJCHUCTBHE colieii ¢ BOOM. [ MaApOIN3 coNMM CUIIBHOTO OCHOBAHUS U
cnaboit kucnoTel. ['maponn3 conu caboro ocHOBaHUS U CUIbHOM KucioThl. [1Ikama pH.
KauecTtBeHHbIe peakiiii Ha UOHBI.

Snkkwh e



CpolicTBa KHCJIOT, OCHOBaHHﬁ, OKCHI0OB U COJICH1 B CBETE TCOPHUU BHGKTpOHHTH‘ICCKOﬁ Jucconnanmnumn
N OKHCJIMTCIBbHO -BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ.

JdemoHcTpaumu.

. HcnibiTanue BEMIeCTB U UX pacTBOPOB HAJICKTPOIIPOBOIHOCTD.

. 3aBHUCHUMOCTBD AJIEKTPONPOBOJTHOCTH YKCYCHOM KUCIIOTHI OT KOHIICHTPALIUH.
. JIB>KeHHE OKpaIICHHBIX HOHOB B AJICKTPHYECKOM IT0JIE.

. OrnpezenieHne xapakTepa Cpe/ibl B pacTBOpax COJIeH.

JlaGopaTopHbIie ONbITHI.

13. uccouuanus cnaGbiX 3JI€KTPOJIUTOB HA IPUMEPE YKCYCHOM KMCIOTBI

14. Vsmenenne oKkpacku UHAMKATOPOB B KMCIOTHOM CPEJIE.

15. Peakuus Heiitpanusainuu pacTBOpa MIEIOYN PA3INYHBIMU KUCIOTAMH.

16. IMonyuenue rugpoxcunamenu(Il) u ero B3anMoeNCTBUE C Pa3IMYHBIME KMCIOTAMHU.
17. BzaumoneiictBre cuabHbIX KUCIOT ¢ okcuaom meau(T).

18-20. B3zanmopeiicTBUE KUCIOT C METAJIIAMHU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. TlonyueHue CTyHs KPEMHHEBOM KHCIOTHI.

23. KauecTBeHHas peakiys Ha XJIOPHU - WK CYJIb(PaT-uOHBI

24. V3sMeHeHNEe OKPACKM MHIMKATOPOB B ILEJIOYHOM CpEIE.

25. B3auMoIeliCTBHE IENOYEN C YIIIEKHCIIBIM Ta30M.

26. KadecTBeHHas peakiys HAa KATHOH aMMOHHSL.

27. TMonyuenue ruapokcuna meau(Il) u ero pasnoxeHmue.

28. B3aumoelicTBre KapOOHATOB C KUCIOTAMH.

29. Tlonyuenue rugpoxcua xenesa(Lll).

30. Bsaumopeiictue xenesa ¢ pactBopom cyibdara meau(I1)

IpakTHyeckne padoTsl

1. Pemenue sKkcnepUMEHTATBHBIX 3a/1a4 110 TEME: «NEKTPOIUTHIECKAS TUCCOUALISD

HemeTtaibl 1 MX COeJUHEHHSA

Crpoenue aTOMOB HEMETAIOB U UX TmosioxkeHue B [lepuonnueckoii cucreme. Psii snexkrpoorpuiia-
TenbHOCTH. Kprcrammndyeckne peméTk HEMETAIIIOB — IMPOCTHIX BEIIECTB. AJIJIOTPONHS U €€ IpH-
ynHbl. Pusnyeckue cBoiicTBa HemeTayuioB. OOIIMe XMMHUYECKHE CBONCTBA HEMETAJIJIOB: OKHCIIH-
TEJIbHBIE U BOCCTAHOBUTEIIbHBIE.

l"anmorensl, cTpoeHue UX aToMOB U MoJieKysl. PU3nyecKue U XMMHUYECKHE CBOWCTBA rajloT€HOB. 3a-
KOHOMEPHOCTH M3MEHEHHSI CBOMCTB raJON€HOB B 3aBUCUMOCTH OT X I0JIokeHus B Ilepnoanueckoit
cucreme. HaxoxaeHue rajoreHoB B IPUPOJIE U UX MOTydeHHe. 3HaYeHUe U MPUMEHEHHUE rajoreHoB.
["a1oreHoBOIOPO/IbI U COOTBETCTBYIOLIME MM KHUCIOTHI: IJIaBUKOBas, COJIHAasi, OpOMOBOIOPOJIHAS,
nonoBoiopoaHas. ['anorenuapl. KauecTBeHHBIE peaklK Ha rajoreHua-uoHbl. [IpuMenenue coenu-
HEHMH TaJIOT€HOB M UX OMOJIOruyeckast pob.

O6mmas xapakrepuctuka 3meMeHToB VIA-rpymnmel. Cepa B npupoje u e€ noiayyeHue. AJIOTPOIHbIE
MOJU(HUKAIIMH CEPhI U MX CBOWCTBA. XUMHUECKUE CBOICTBA Cephl U €€ MPUMEHEHHE.

CepoBoJ0pO/I: CTPOCHUE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA, MOTYyYeHHE U 3HAYCHHE.
CepoBonoponHas kucnora. Cynbpusl U ux 3HaueHue. JIIoMUHOPOPEI.

Oxcup cepet (IV), ceprrcTast kuciota, cyabputel. KauecTBeHHas peakiys Ha CyIb()UT-HOH.

Oxcupn cepwr (VI), cepnas kucnora, cynbdatel. Kpucramtoruaparel. KadecTBeHHass peakuusi Ha
cynbdaT-uoH.

CepHast KUCIIOTA - CUJIbHBIN 31eKTponuT. CBOICTBa pa30aBleHHON CEPHOM KUCIOTHI, KaK TUITUYHOM
KHUCJIOTBI: B3aUMOJICHCTBUE C METAJUIAMU, OCHOBHBIMU M aM(POTEPHBIMU OKCUIaMH, OCHOBAaHUSIMU U
amM(OTEepHBIMU THIPOKCUIAMU, colisiMu. KauecTBeHHas peakius Ha Cynb(aT-uoH.

OO6mas xapakTepucTuka 3eMeHToB VA-Tpymibl. A30T, CTpO€HHE aToMa M MOJIeKYIbl. duznyeckue
Y XMMHUYECKHE CBOICTBA U MPUMEHEHUE a30Ta. A30T B IPUPOJE U €ro OMoI0ruyeckast poib.



AMMMaK, CTpOCHHE MOJIEKYJIbl U (U3UYecKue CBOMCTBA. AMMHMauyHas BOJA, HAIATBIPHBIM CIUPT,
THIpaT aMMHUaka. JJOHOPHO -aKIeNTOPHBIA MexaHu3M 0o0pa3oBaHUs KaTMOHA aMMOHHUs. BoccraHo-
BUTEJIbHBIE CBOMCTBA amMmMuaka. ColnyM aMMOHUS U UX NpuMeHeHue. KauecTBeHHas peakuus Ha KaTH-
OH aMMOHHS.

Oxcuzipl a3ota: HecosieoOpas3yrole U KUCIOTHbIE. A30THCTas KUCI0Ta U HUTPUTHL. A30THAs! KUCIIO-
Ta, €€ MoJIly4eHue U cBorcTBa. Hurpartsl.

docdop, crpoenue aroma u autorpornust. dochuasr. Pochun. Oxcun hochopa (V) u oprodochop-
Has kucnora. Pochatel. Docdopusie ynodpenus. HCEKTUITUABI.

OO0mas xapakrepucTuka 31eMeHTOB [V A-Tpynmbl: 0COOCHHOCTH CTPOSHHUS aTOMOB, MPOCTHIX Be-
IIECTB U COCMHEHUH B 3aBUCUMOCTH OT IOJIOXKEHUS 3JeMEeHTOB B [leproauueckoii cucreme. Yrie-
poa. AJUIOTpOIIHBIE MOJU(HUKAIMU: anMa3s, Tpagut. AMOP(QHBIA yriepoa u ero copra: caxa, aKTH-
BUPOBaHHBIN yroib. Ancopbuus. XuMudeckue cBoiicTBa yriepoaa. Kokcoxumuueckoe mpou3Bo-
CTBO ¥ ero npoaykius. KapOumasr.

Oxcun yraepona(Il): ctpoernue MosneKkybl, moiydyeHue u ero cBoiictsa. Oxcun yriepona(lVy): crpo-
€HUE MOJIEKYJIbI, [T0JIy4YEHHE U €ro CBOWCTBA. YrojbpHas kucioTa. Colu yrojipHOM KUCIOTHI: KapOo-
HaTbl U THJIpoKapOoHaThl. TexHuyeckas u NUIIeBas cola.

Heopranunueckue n opraHnyeckre BEecTBa. YTIEBOAOPObl. XMMHUUECKOE CTPOCHHE OPraHMUEeCKUX
BEILIECTB, KaK MOPAJOK COETMHEHHS aTOMOB B MOJIEKYJIE 110 BaJICHTHOCTH.

MeraHn, 3TaH, KaK MpeneabHbIE YIIIEBOAOPOIbl. DTUIIEH U aleTUIIEH, KaK HelpeneibHble (HEHAChI-
IIeHHbIE) yriaeBogopoabl. ['opeHne yriaeBoaopooB. KauecTBeHHbIE peakMi Ha HENpeesbHbIE CO-
€MHEHUS.

OTWIIOBBI CHUPT, €ro MOJy4yeHUe, MPUMEHEHUuEe U (u3nojoruueckoe aedcTeue. TpExaTOMHBIM
cnupt raunepuH. KauecTBeHHas peakius Ha MHOIOATOMHBIE CIIUPTBI. YKCYCHasl - MPEICTaBUTEINb
KJ1acca KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenue ero aroma u cpoiictBa. Kpemuuii B npupone. Cunuuuasl u cuiiad. Okceun
kpemHusA(1Y). KpemHueBas kucnora u €€ conu.

[IpousBoncTBO cTekna u neMenTa. [IpoayKius CUIMKaTHOM MPOMBIIIIEHHOCTH: ONTHYECKOE BOJIOK-
HO, KepaMuka, Gapdop, pasHc.

OnTHyeckoe BOJIOKHO.

Hewmerannel B npupoae. @pakiinoHHas EPErOHKa XKHUIKOI0 BO3AyXa KaK CIOCO0 MOIYYEeHUs! KHCIIO-
pona, azota, aprona. [lomydenne gocdopa, KkpeMHus, Xjaopa, ioj1a. DIEKTPOIN3 PACTBOPOB.
[TosmyueHne cepHOM KHMCIOTBI: CBIPBE, XMMH3M, TEXHOJIOTMYECKAs CXEMa, METOJ KHUIISIIEro Clos,
HNPUHLIMIBI TEIJIOOOMEHA, MPOTUBOTOKA U LUpKyasauuu. Oneym. [Ipon3BoacTBO amMmHaka: ChIPBE,
XUMH3M, TEXHOJIOTUYECKAs CXEMa.

JdemoHcTpauuu

. Komiekuust HeMeTamos.

. Mogenu KpUCTaNIMYECKUX PEIIETOK HEMETAINIOB: aTOMHBIE U
MOJIEKYJISIPHBIE.

. O30HaTOp M MPUHLHUIIBI €T0 PabOTHI.

. ["opeHne HeMeTauIoB - IPOCTHIX BEIECTB: cepbl, (pocdopa, APEBECHOTO YIIIs.

* OO0pa31bl TaJIOreHOB - IPOCTHIX BEIECTB.

* BsaumojeicTBUE rajJOreHOB ¢ METAJUIAMH.

* BrITecHenue xsopa 6poMoM WM 0J1a U3 pacTBOPOB UX CoJiei

* Komiekuus npupoaHbIX COEINHEHUH XII0pa.

* BsaumopeiicTBue ceprl ¢ METAIJIAMH.

* [T'opeHue ceprl B KUCIOPOJE

* Komekuus cynb@UIHBIX pyA.

* KauecTBeHHas peakuus Ha Cyab(UA-UOH

* OOGeciBeurBaHUE OKPAILIEHHBIX TKaHEH U IIBETOB CEPHUCTBHIM Ia30M.
* B3saumojeiicTBHE KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI C MEABIO.



* OOyriauBaHUE OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIOTOM.
* Jlnarpamma «CoctaB BO3AyXa».

* BuzaeodparmenTs! u cnaiinsl «[Itnusu 6a3apey.

* Ilony4enue, cobupaHue u pacro3HaBaHHE aMMHAKA.

* PaznoxeHue Ouxpomara aMMOHHS.

* BzaumopelicTBre KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MENIBIO.
. I'openue u€pHoro nmopoxa.

* PasznoxeHue HUTpATa Kalus U TOPEHHUE APEBECHOIO YIOJIbKa B HEM
*  OOGpa31sl MPUPOJHBIX coenuHeHui Gocdopa.

* Topenue ocdopana Bo3ayxe 1 B KUCIOPOE.

* Tlomydenue Gesnoro ¢pocdopa U UCIIBITAHUE €TO CBONCTB

*  Komnekmus «O0pa3ibl TPUPOIHBIX COCTUHEHHUH YTIIepo1ay

. [Toptper H. /1. 3enunckoro. [lornomeHne akTMBUPOBAaHHBIM YIJIEM paCTBOPEHHBIX BEIIECTB
WJIM Ta30B.

*  VYCTpOMCTBO MPOTUBOrasa.

. Mopenn MONEeKyJl METaHa, 3TaHa, TWICHA U alleTUJICHA.

. B3aumoneiicTBue sTuiIeHa ¢ OpOMHOI BOJIOM M pacTBOPOM IEepMaHraHaTa Kajus.
. OO01ne XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOW KHCIIOTHI.

. KauecTtBenHas peakuys HA MHOIOATOMHBIE CIIUPTHI.

. Komnexnus «O0pasibl NPUPOAHBIX COSAUHEHUH KPEMHHUS».

. Komneknus crekna, KepaMHMKH, EMEHTA U U3J1€TIUN U3 HUX.

. Kosneknus npoayKkuuu CUIIMKATHOW IMPOMBIIIITIEHHOCTH.

. Buneogparments! u crnaiiabl «I[pou3BoJICTBO CTEKIIA M LIEMEHTAY.

. Komnekuus «IIpupoaHpie COeTMHEHNUS] HEMETAIIIIOB).

. Buneodparments! u cnaiiapl «PpakMOHHAs IEPETOHKA KUKOTO BO3AYXa»

. Buneodparments! u cnaiiasl «llomyuenre Bojopoja, KUCI0OpoJa U TajJOreHOB AJIEKTPOIUTH-
YECKUM CII0COO0MY.

. Mogenu annapaToB [uis IPOU3BOJICTBA CEPHOM KUCIIOTHI.

. Mognenb KUnsmero cios.

. Mopaeinb KOJIOHHBI CHHTE3a aMMHUAKa.

. Buneogparmentst u cnaiiab! «I[pou3BoICTBO CEpHON KUCIOTHIY.

. Buneodparments! u cnaiiasl «IIpon3BoacTBO aMMHaKay.

. Komnnexknust «CripbE ni1s1 MOTYyYSHUSI CEPHOU KUCTOTHI.

JlabopaTopHbIe ONBITHI

31. Pacno3HaBaHue rajoreHu1-noHOB.

32. KavecTBEeHHBIE pEaKInK Ha CYJIb(aT-HOHEL.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHS.

34. Xumudeckue CBOMCTBA a30THOM KUCIIOTHI, KaK DIIEKTPOJINTA.
35. KauectBennslie peakuun Ha hochar-uoH.

36. Tonyuenue 1 CBOMCTBA YrOJLHON KMCIIOTHI.

37. KauecTBeHHas peakuus Ha KapOOHAT-HOH.

38. TIpomyckanue yrieKHuCIoro ra3a 4epes pacTBOp CHIIMKATa HATPHSL.
IIpakTyeckue padoThI

2. W3yuenue CBOMCTB COSAHOM KMCIOTBI.

3. Usyuenue CBOUCTB CEPHOM KMCIIOTHI.

4. TlonyueHue aMMHaKa U U3yYEHUE €r0 CBONCTB.

5. TlonyueHune yrieKUCIoro ra3a U M3ydeHUe ero CBOMCTB.



6. PemeHue AKCIEPUMEHTAIIBHBIX 3a7a4 MO0 Teme: «BaxkHelme HeMeTalubl U UX COSIUHECHUSY.

Metanibl M ux coeauHenus llonoxenune meramnoB B [lepuoanyueckoil cuctreMe XUMUYECKUX dJIe-
MeHTOB /. 1. MeHeneeBa, cTpoeHUE UX aTOMOB M KPUCTAJLUIOB. MeTainyeckas CBs3b U METAJUIM-
yeckas KpUCTauIM4ecKas pemérka. Pu3nyecKue CBOKWCTBA METAJUIOB: 3JIEKTPO- U TEIUIONPOBOJI-
HOCTb, OTPaXKaroIllasi CIOCOOHOCTh, MIIACTUYHOCTbD. CIlIaBbl YEPHBIE U LIBETHBHIE.

MerTainsl Kak BOCCTAaHOBUTENN. DJIEKTPOXUMUUECKUN psii HanlpsbKeHU. B3anmopeiicTBue MetamioB
C HEMETaJNIaMH, OKCHJIAMH, KUCIIOTaMHU, COJISIMU. AJIFOMUHOTEPMHSL.

CrtpoeHre aTOMOB U MPOCTHIX BELIECTB IIEJIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NUYECKUX M XUMHUYE-
CKHMX CBOWCTB ILEJOYHBIX METAJIOB OT 3apsA0B siiep UX aToMOB. OKCHUJIbI U THUIPOKCUBI IIETOYHBIX
METaJUIOB, UX MOJy4E€HHUE, CBOMCTBA, IPUMEHEHNE. BaxkHelIMe CON IEI0YHbIX METAJIOB, UX 3Ha-
YEHUE B KUBOU U HEKUBOU MPUPOJIE U B )KU3HU YETIOBEKA.

CrtpoeHre aTOMOB U IMPOCTHIX BEIIECTB MIEIOYHO3EMEIbHBIX METAIIIOB. 3aBUCUMOCTh (PU3NYECKUX U
XUMUYECKUX CBOMCTB IIEIOYHO3EMEIbHBIX METAJJIOB OT 3apsiioB siiep ux atoMoB. OKCHUIbI U TUA-
POKCHJIBI HIEIIOYHO3EMEIBHBIX METAJLIOB, UX ITOJIY4YEHUE, CBOMCTBA U NIpUMEHEHUE. BaxkHenmue co-
71 WENOYHO3EMEIbHBIX METANIOB, UX 3HAUYCHHE B MPUPOJE U KU3HH YeloBeka. KapOoHatsl u ruj-
pOKapOOHATHI KAJTBIIHSL.

KéctkocTh BoBI: BpeMeHHas U moctosiHHas. CrocoOsl ycTpaHeHHsI BpeMeHHOH xkEcTkocTu. Croco-
OBl YCTpaHEHHS TTOCTOSIHHOM KECTKOCTH. IOHUTHI.

CoenvHeHUs aTOMUHUS B MPHUpOJAE. XUMUYECKUE CBOWCTBA amtoMuHUS. OCOOEHHOCTH OKCHAA U
THJIPOKCUIA ATIOMHHHUS KaKk aM(OTEpHBIX COeAMHEHWH. BaxHeWmme coimu amoMUHHS (XIJIOPHI,
cynbdar).

OcoOenHocTu cTpoeHHUs atoMa »xenesa. JKenezo B npupoje. Baxuelimue pynabl sxene3a. Okcuabl U
ruapokcuabl xeneza(Il) u xenesza(lll). Conu xkeneza(Il) u xeneza(lll). O6HapyxeHHE HOHOB KaTHO-
HOB JK€JI€3a B pacTBOpe. 3HaUCHHE COEIMHEHUN XKele3a.

Koppo3ust xumuueckasi U 371€KTpOXUMHUECKasd. 3alIUTa METAJUIOB OT KOPpO3uH. MeTtasuibl B Ipupo-
Jie: B cBOOOJHOM BHJIE U B BuJe coeauHeHui. [lonsatue o meramunypruu. UépHas U IBEeTHas MeTall-
ayprud. Ilupomeranayprus, ruipOMeTaIyprusi, anekTpomeTamutyprus. Jlomennsiii nponecc. Ilepe-
paboTKa 4yryHa B CTallb. DJIEKTPOJIN3 PACILIABOB.

Jdemoncrpauuu

. B3anmopeicTere HaTpus, JIUTHUS U KaJIbIUA C BOJOK.

. ['openne HaTpus, MarHus M Keje3a B KUCIOPOIE.

. Bcnpiiika TepMUTHOM CMECH.

. BzaumopeiicTBre cMecH MOPOIIKOB CEPBI U KeJe3a, [IMHKA U CEPBI.

. BsanmoelicTBre almrOMIUHHS ¢ KHCIIOTAMH, IIIeJI0YaMU U BOJIOMN.

. B3anmoneicTeue xene3a U MEIU C XJIOPOM.

. B3aumoneiicTBue Meau ¢ KOHIEHTPUPOBAHHOW CEPHOM KUCIOTOW M a30THOM KUCJIOTOM (pas-
0aBJICHHON U KOHIIEHTPUPOBAHHON ).

. Okpacka IIaMeHu COeIMHEHUSIMU 1IETOYHbIX METAIJIOB.

. Okpacka MmIaMeHu COSTMHEHUSIMHU IIETI0YHO3EMEIbHBIX METAJUIOB.

. ["amenue n3BecTu BOJOM.

. [Tonyuenue KECTKOM BOABI B3AUMOJIECTBUEM YIIIEKUCIIOTO C U3BECTKOBOM BOJOM.
. VYcTpaHeHne BpeMEeHHOM JKECTKOCTH KUISTYEHUEM U 100aBKOM COMbI.

. YcTpaHeHne NOCTOSHHOMN )KECTKOCTH 100aBKOM COJIBI.

. VOHUTHI ¥ IPUHITAI UX NEHCTBUS (BUACODPArMEHT).

. Konneknus npupoaHbIX COETMHEHUN aTFOMUHUS.

. BuneodparmenTs! u cnaiapl «OKCUI aTIOMUHUS U €T0 MOAU(PUKAITUN.

. [Tomryuenue ampoTepHOTO THAPOKCUIA ATFIOMUHUS U UCCIIEIOBAHUE €TO CBOWCTB.

. Konnexkmus «XuMudeckne HICTOYHUKHA TOKAY.

. Pe3ynbTarhl AMUTENBHOTO SKCIEPUMEHTA [0 U3YYEHHUIO KOPPO3MM CTAJbHBIX M3JIEIHH B 3a-



BUCHUMOCTH OT }’CJ'IOBI/Iﬁ IMpOLECCOB.

. Boccranosnenue menu u3 okcuga meau(Il) Bogoponom.

. Buneodparmentst u cnaiiapl «I [pon3BOACTBO UyTyHA U CTAJIHY.
. Buneodparmentsl u cnaiiasl «3aenus U3 yyryHa U cTaam.

. Buneodparmentsl u cnaiinbl « Ipou3BoACTBO aJIFOMUHUSY.

JlabopaTopHbIe ONBITHI

39.B3aumozeiicTBre Xkene3a ¢ pacTBopoM cyiabdara meau(Il).

40.TTony4enne U3BECTKOBOM BOJIBI M OIBITHI C HEM.

41.Tlonyuenne ruapoxcunos xeneza(ll) u (1I1).

42.Ka4yecTBEHHbBIE  PEaKIMH HA KATHOHBI JKENE3a.

IIpakTuyeckune padoTsl

7. TlomyueHue )KECTKOM BOIBI U CIIOCOOBI €€ YCTPAaHEHHSI.

8. Pelenue SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTasliby.

Xumus u okpyxawmas cpega Crpoenue 3emMiu: sIpo, MaHTUS, 3€MHasl KOpa, UX XUMUYECKHUI CO-
ctaB. JIutocdepa u e€ xumuueckuit cocraB. Munepaisl. Pynel. Ocanounsie nopoasl. [lonesnsie uc-
KomaeMble. XUMUYECKHI cocTaB Tuapochepsl. XUMUYECKHN cOCcTaB aTMochepsl.

HIcTOYHUKH XUMUYECKOTO 3arpsi3HEHUS OKpYXKarollei cpebl. [ 100anbHble SKoNnornueckue npoodie-
MBI YEJIOBEUYECTBA: MAPHUKOBBIA 3((EKT, KUCIOTHBIE TOXKAHM, O30HOBBIC ABIPHL. MEXIyHApOaHOE
COTPYIHUYECTBO B O0JIACTH OXPaHbI OKPYKAIOWIEH CPebl OT XUMUUYECKOTO 3arpsi3HeHus. «3enéHas
xumusy. JlemoncTpanuu

. Buneodparments! u cnaiinpl «CtpoeHue 3emMiiu U €€ XUMHUYECKHI COCTaB».

. Konnekuus MUHEpPaIoB U TOPHBIX MOPOJI.

. Komneknusa «Pyapl MmeTamioB.

. Buneodparments! u cnaiiapl «I mobanbHbIe SKOIOTHUECKHE TPOOIEMbI UeJI0BEYECTBAY.

JlaGopaTopHbie ONbITHI

43. Wsyuenwue rpaHura.

O000menne 3HaHUI 10 XMMHUH 32 KyPC OCHOBHOM IIKOJIBI.

CtpoeHue aToma B COOTBETCTBHH C MOJIOKEHUEM XUMHUYECKOro 3eMenTa B [leproanueckoit cucre-
Mme. CTpoeHHEe BEeNleCTBa: XMMHYECKAs CBS3b M KPUCTAJUINYECKUE PEIIETKH. 3aBUCUMOCTh CBOWCTB,
00pa30BaHHBIX 3JIEMEHTAMHU MPOCTHIX BEMIECTB (METANIOB, HEMETAJJIOB, OJaropogHbIX Ta30B) OT
II0JIO’KEHUS 271eMeHTOB B [leproanueckoii cucteme. THUIIOIOTHS HEOPraHUYECKUX BELIECTB, JIETICHHUE
UX Ha KJjaccsl ¥ rpynnsl. [IpencraBureny.

[Tpu3Haky U ycnoBHs NPOTEKAHUS XUMUYECKUX peakuuid. TUIonorus XMMU4ecKux peakuuii no pas-
JMYHBIM OCHOBaHMsIM. Peakiiu noHHOro ooMeHa. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTePHbIE XUMHUECKUE CBOMCTBA COJIE00pa3yIOLINX
OKCHJIOB, TUJIPOKCHJIOB (OCHOBAHMM, KUCIOT U aMPOTEPHBIX TUAPOKCUIOB), COJIEH.



TemaTuyeckoe njaHupoBaHue Kypca 8 kiiacca (2 4 B HeJeJ110, Bcero 68 4, uz uux 4
4y — pe3epBHOE BpeMsl)

Ha3zBanue TeMbI KoJIn4ecTBO | OCHOBHOE cO/lepiKaHHe TeMbl ¢ Y4eTOM MOIYJsl BOCIH-
4acoB TareJbHOil MporpamMmbl «IIIK0JIbHBIH YPOK»
Havanbubie nonsTus u 3a- 15 Yemanoenenue dosepumenvhbvix omHOUEHUE MeHCOY YYU-

KOHBI XMMHH

mejem U e20 Y4eHUKamu, cnocoocmeayiomux no3umueHoMy
BOCHPUAUIO YYAWUMUCA MPeOOBAHUL U NPOCLO yuumers,
NPUBTIEYEHUIO UX BHUMAHUS K 00CYAHCOaeMoll Ha YpoKe UH-
Gopmayuu, akmueusayuu ux NO3HABAMENbHOU Oesmeilb-
HoCmu

[Ipenmer xumuu. Ponb XuMuu B KU3HU 4esloBeka. Mero-
Tl U3YYCHUS XUMUU.

Bocnumsieams yyecmeo 2opoocmu 3a poccutickyio Xumu-
YecKyl0 HaAyKy U y8adicenue K UCmopuu ee pazeumus, y6d-
JHCeHue U npUHAmuUe 00CIMUNICEHUT XUMUU 8 MUpe.
ArperatHble COCTOSIHUSI BEIIECTB

®usnyuecKue sIBJICHUS B XUMUU

ATOMHO-MOJIEKYJISIPHOE YYE€HHE. XUMUUYECKUE AJIEMEHTBI
3HaKU XMMHUYECKHX 3JeMeHTOB. [lepuonuyeckas tabnuia
xumuueckux anementoB J[. . Meneneena.

Xumudeckue GopMyIbl.

BaneHTHOCTSD.

Xumnueckue peakiuu. [IpusHaku U ycioBus UX NpoTeKa-
HUSA

3aKOH COXPAaHEHMsI MACCHI BEIIECTB. XUMHUECKUE ypaBHE-
HUSL.

THUIIBI XUMHUYECKUX PEAKLIUI

Dopmuposamsb NPOCHOCMUUECKYIO CAMOOYEHKY, pe2yiu-
PYIOWYI0 aKmMu8HOCMb JTUYHOCMU HA dmane ee GKII04eHUs]
8 HOBbIU BUO 0ESIMENLHOCIU, CEA3AHHDI C HAYAIOM U3yde-
HUsL HOB020 Y4eOH020 npeomema — XUMUuu.
IIpakTnueckass padora Nel 3HakomcTBO ¢ Jlaboparop-
HbIM oOopyaoBaHueM. [IpaBuiia TeXHUKH O€30MaCHOCTH
npu pabore B KaOWHETEe XUMUHU.

IIpakTnueckas padora Ne2 AHanu3 MOYBHI.

Obyuenue wWKOIbHUKO8 KOMAHOHOU pabome U 83aumooeli-
CMBUIO C Opy2uUMU OembMU Yepe3 Op2aHu3ayuio epynnoseot
pabomwl u pabomwl 8 NAPAX.

Jomamnmii y3xcnepument Nel HabmioneHue 3a ropsiieit
cBeuoi. CTpoeHME TIJITaMEHH CBEYH.

Hnuyuuposanue u noooepoicka ucciedo8amenbckou oesi-
MmenbHOCMU WKOTbHUKOS

Baxneiimne npencraBuTe-
JU HEOpPraHWYEeCKUX Be-
mects.  KonmdecTBeHHbIE
OTHOLIEHUS B XUMUU

18

Bo3ayx u ero cocras.

Kucnopon. TermnoBoit 3¢ dekr XxumMuyeckoil peak-
LU, TEPMOXUMHUUYECKHE ypaBHEHMs. ToInuBo. 3arpsizHe-
HUE OKpYKaroIIen cpeabl. OKCHIBI.
Bonopoa. Kucnotsr.
Conn.




Bonma. KpyroBopot Bojabl B mpupoje. 3arpsi3HEHUE Mpu-
poanbix BoA. OCHOBaHMUS.

KonnuecTBo BemnecTsna.

ModsipHblii 00beM ra3000pa3HBIX BEIIECTB.

Pacuérel N0 XUMHUYECKUM YpaBHEHUSM.

PacTtBopsl. MaccoBas 107151 paCTBOPEHHOIO BEILIECTBA.

Ipaktuuyeckas padora Ne3 Ilomyuenuwe, coOupanue u
pacrno3HaBaHKe KHCIIOpoaa

Ipaktuuyeckas padora Ned Ilomyuenuwe, coOupanue u
pacrno3HaBaHKe BOJOpOJia

IIpakTnueckas padora NeS [IpuroroBiieHue pacTBOpOB
coJiell ¢ MX 3aJaHHON MacCOBOH JOJIEU

ObyueHue WKOILHUKO8 KOMAHOHOU pabome u 83aumooeli-
CMBUIO C Opy2uMU OembMU Yepe3 OP2aHUu3ayuIo 2pynnosou
pabomwl u pabomwl 8 NAPAX.

Jomamnuii 3xcnepumenT Ne2 BrpipanuBaHue Kpuctai-
JIOB aJTFOMOKAJIMEBBIX KBACI[OB HIIM MEIHOTO KyIopoca
Hnuyuuposanue u noooepicka ucciedo8amenbckoll oes-
MenbHOCMU WKOTbHUKOS

OCHOBHBIE KJIaCcChl HEOpra-
HHUYECKHUX COCOUHEHUN

12

Oxcunpl: Ki1accu@ukanus 1 CBONCTBA

OcHoBaHMsI: KJIaCCH(HUKAINA U CBOHCTBA

Kucnotsr: knaccudukanus u cBoiicTa

Comu: knaccudukanys u CBOMCTBA

I'eneTnueckas CBS3b MEXAY KJjaccaMU HEOPraHMYECKUX
BEIIIECTB

IIpakTnueckas padora Ne6 PemieHue skcrepruMeHTasb-
HBIX 33724

ObyueHue WKOILHUKO8 KOMAHOHOU pabome U 83aumooeli-
CMBUIO C Opy2UMU OembMU Yepe3 OP2aHU3ayuio epynnosotl
pabomul u pabomvl 8 napax.

[lepuoanueckuii 3akOH H
[lepuonnueckas  cucrema
XUMHYECKUX 3JIEMEHTOB
J.. Menneneesa u crpoe-
HHE aToMa

EcrecTBeHHBIE cemMelicTBAa XHMHYECKHUX DJIEMEHTOB. AM-
(dboTepHOCTD

Otkpertue /1. U. Menneneesim [lepuoandeckoro 3akoHa
OCHOBHBIE CBEJICHUSI O CTPOEHUU aTOMOB.

CtpoeHue SIEKTPOHHBIX YPOBHEM aTOMOB XUMHYECKHUX
anemeHToB NeNel-20 B Tabmuie J[. . Menaeneena.
ITepuonnueckuii 3axkon [[. M. MennaeneeBa u cTpoeHue
aToma

XapakTepucTUKa XMMHYECKOTO JJIEMEHTa Ha OCHOBAaHHUH
ero nonoxenus B [lepuoanueckoit cucreme

3nauenue Ilepuonnueckoro 3akona u Ilepuoguueckoit cu-
cTemMbl XuMudeckux saemenToB 1. 1. Menaeneena.
Bocnumeieams uyecmeo 2opoocmu 3a poccuticKyro Xumu-
YecKyl0 HAyKy U y8adceHue K UCMopuu ee pazeumus, y6d-
JHCeHue U nPUHAMUe 00CIMUNICEHUT XUMUU 8 MUpe.
Jlemoncmpayus  demsam  npumepos  OmeemcmeeHHO20,




2PANCOAHCKO20 NOBEOCHUSL.

Xumunueckas cBi3b. OkwHc-
JINTEJIHHO-
BOCCTAHOBUTEIIbHBIC PEaK-
005071
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HNonnas xumMudeckas CBSI3b.

KoBanenTHas xuMudecKkas CBS3b.
KoBaneHnTHas nonsipHas XMUMH4YECKas CBS3b.
Meramndeckas XUMHUYECKast CBS3b.

CreneHb OKHCICHUS.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.

TemaTuueckoe miiannpoBanue 9 kiacca (2 4 B HeJielio, Bcero 68, n3 Hux 2 4 — pe3epBHOE Bpe-

Mmsl).

HasBanune TeMbI

KOJIN-

4eCTBO

4acoB

OcHoBHoOe coep:kaHMe TeMbl C y4eTOM MOAYJs
BocnuTareqabHoii  mporpammbl  «lllkoabHbI

YPOK»

[ToBTOpeHne o 0600IICHUE CBEe-
HUM 1o Kypcy 8 knacca. Xumuue-

CKHUC pCaKIIuu

5

Yemanoenenue dosepumenvuvix omuowieHull medic-
0y yuumenem u e2o Y4eHuKamu, cnocoOCmeyrouux
NO3UMUBHOMY BOCHPUSIIMUIO VHAWUMUCS Mpebosa-
HULl U NPOCbO yuumes, NPUIEYeHUI0 UX GHUMAHUSL
K 00Ccyaicoaemotl Ha ypoKke uH@opmayuu, aKkmususd-
YUY UX NO3HABAMENLHOU OesAMeNbHOCU
[Mepuonuueckuii 3akoH. [leproauueckas cucrema
xumuyeckux anementoB JI.U. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XHMH-
YECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KaJTb-
1M U UX COEAMHEHUN B COOTBETCTBUHU C MOJOKEHHUEM
aneMeHTOB B [leproaudeckoll cucTeMe U CTPOCHHEM HX
aTOMOB.
CrpoeHue BemiecTBa: BHIBI XUMHYCCKOH CBSI3H.
Tunel KPUCTAITMYECKHUX PEIIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT THUNA KPUCTALIMYECCKOH PEMIéTKH W BHJA
XUMHUYECKOH CBSI3U
Krnaccudukanus HEOPraHWYECKUX BEHIECTB U MX
HOMEHKJIaTypa
Knaccudukanus XUMHUYECKHX peakiui Mo pas-
JIUYHBIM OCHOBAHUSIM
[TonsTre o ckopocTu XUMUYeckor peakuuu. Ka-
TaIN3

XHUMHUYECKHE pCaKklru B paCTBOpax
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DNEKTPOIUTAYECKAS AUCCOLUALINS

OCHOBHBIE TIOJIOXKEHUS TEOPHUH DIIEKTPOIUTHUECKOU
nucconmanuu (TIO]1)

XUMHYECKHE CBOWCTBA KHCIOT B CBETE TEOPUHU
JIEKTPOJUTUYECKON JUCCOLMALIUN

XHUMHYECKUE CBOMCTBA OCHOBAHWI B CBETE TEOPUH
JIEKTPOJUTUYECKON JUCCOLMALIUI

XUMHYECKUE CBOMCTBA COJIEN B CBETE TEOPUH DJIEK-
TPOJINTUYECKON JUCCOLALIUN

[TonsiTnEe 0 runpoNU3€e conen

Cmumynuposams — No3HABAMENbHYIO — MOMUBAYUIO
WKONLHUKOG CPEOCMEAMU GKNIOYEeHUs 8 YPOK Upo-
8bIX MOMEHMO8, OUCKYCCULI.




IpakTnyeckas padora 1. Pemienue sKcrepuMeH-
TaJIbHBIX 33724 MO TeMe «IICKTPOIUTUYECKAS JHC-
COLIMAITHUS
Obyuenue WKOIbHUKO8 KOMAHOHOU pabome U 63auUmo-
Oelicmeuro ¢ Opyeumu 0emvmu uepe3 OpeaHu3ayuro epyn-
noeot pabomvl u pabomvl 8 Napax.

HewmeTamis! u ux COCANHCHUA

25

OOm1as xapaKTepUCTHKA HEMETAIIOB

OO6mrast xapakrepuctuka 37eMeHTOB VIIA rpymms
— rasioreHoB CoeIMHEHN raJIOT€HOB

OO6mrast xapakTepucTuka 3aeMeHToB VI A - xanbko-
reHoB. Cepa

CepoBoaopo1 ¥ Cynb(puabl

Kucnopoanbie coequHeHus cepsl

H3yuenue xumuueckoeo npouzeoocmea 0isi hopmu-
POBAHUA Y 2UMHAZUCMO8 HAYANbHbIE NPEeOCMABLeHUS
0 cyujecmeyrouux npogheccusix u yciosusx pabomol
Ji00etl, npedCmasiAWUx mu npogeccuu

OOmast xapakTepUCTHKA XUMHYECKHX JJIEMECHTOB
VA rpynnsl. A3ot

Ammuak. Conu aMMOHUS

Kucnopoacoaepxaniye coeIMHEHHs a30Ta

dochop u ero coeTMHEHUS

OO6mas xapakTepucThka 3meMeHToB [V A- rpynmsl.
Yraepon

Kucnopoacoaepxaniye coequHeHUs yriepoia
Kpemuuii u ero coenuHeHus

VYri1eBOI0pOABI

Kucnopoacoaepxkariie opraHum4ecKue COeTMHEHUS
[TonyyeHue HeMeTaNIIOB.

CunukatHas TpPOMBIIIEHHOCTh. [lodydyeHue Bax-
HEUINX XUMHUYECKUX COSTUHEHUH.

H3yuenue xumuueckoeo npousgoocmea 0nsi hopmu-
POBAHUA Y 2UMHA3UCMO8 HAYATbHbIE NPEOCMABLEHUS
0 cyujecmeyrouux npogheccusix u yciosusx pabomol
J00etl, NpedCmasIAIOWUx 3mu npogheccuu.

Yuume cmpoums dcusnennvie u npogeccuonanvivie
NIaHbI  C  YYemOM  KOHKDEemHbIX  COYUATbHO-
UCMOPUYECKUX, NOIUMUYECKUX U IKOHOMUUECKUX
VCI08ULL.

IIpakTuyeckas padora 2.
«M3yueHne CBOMCTB COJITHOM KHUCIIOTHI»
IIpakTuyeckas padora 3.
«M3ydyeHne CBOMCTB CEPHOU KUCIIOTBI»
IIpakTuyeckas padora 4. «[lonmydeHne aMmmuaka u
M3yYEHUE ETO CBOMCTB)
IIpakTuyeckas padora S. «[lomyyenue yriaekucio-
ro ra3a 1 U3y4eHHE €ro CBOMCTB

IIpakTuyeckass padora Ne6 PemieHue sKcepuMeEH-




TaJIbHBIX 3aJa4 II0 TEMC: «BaxkHelmme HeEMETaIUIbl U UX
COCOIUHCHUA.

Obyuenue WKOIbHUKO8 KOMAHOHOU pabome U 63auUmo-
Oelicmeuro ¢ Opyeumu 0emvmu uepe3 OpeaHu3ayuro epyn-
noeot pabomvl u pabomvl 6 Napax.

MeTtanisl 1 uxX COCUHCHUA
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ITonoxenue MeramioB B [lepuoguueckoit cucreme,
CTPOEHHE aTOMOB U KPUCTAJIIOB

OOure XMMUYeCKHe CBOWCTBA METAJIJIOB

OO11as XxapaKTepUCTHKA IIEIOYHBIX METAJIOB
OOmiass xapakTepHCTUKa MIETOYHO3EMENIbHBIX Me-
TaJUIOB.

JKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHSHHS
AJIFOMUHUH U €r0 COeIMHEHUS

JKeneso u ero coequHeHus

Koppo3us MeTannoB u cnocoObl 3alIUThl OT Heé
Mertaiuel B ipupoe.

[lonsitTme o0 Metamnypruu. H3yuenue xumuyeckoz2o
npou3zo0cmea st POpMUPOBAHUsL Y SUMHAZUCTOS
HauanbHvle NPeoCmasieHus 0 Cyuecmsyroumux npo-
geccusax u ycrosusx pabomel ar0o0etl, npeocmasis-
rowux smu npogheccuu.

Yyume cmpoums scusnennvle u npogeccuonanvhvie
NIaMbl  C  YYEMmoOM  KOHKDEMHbIX  COYUAIbHO-
UCMopu4ecKkux, NOAUMUYECKUX U IKOHOMUUYECKUX
VCA08UII.

IIpakTnyeckas padora Ne7. «[lomyueHue xecTkon
BOJIBI U CITOCOOBI €€ yCTpaHEHUS»
IIpakTnyeckas padora Ne8. «Pemenue skcrepu-
MEHTAJIBHBIX 3a71a4 10 TeMe «MeTaurbny
Obyyenue WKONLHUKOB KOMAHOHOU pabome U 83aumo-
oelicmauto ¢ Opy2umMu 0emvMu uepe3 OpeaHu3ayuro cpyn-
nosoti pabomvl u pabomvl 8 Napax.

XHMHMS M OKpyXaromas cpeaa

XuMHUYecKast OpraHu3alys MIaHeThl 3eMIIs
OxpaHa OKpY)Karollei cpelibl OT XMMHUYECKOTo 3a-
IPS3HEHUS
Hcnonvzoeams npuobpeménuvie 3HaHus 05 IKON02U-
YeCKU SPAMOMHO20 NOBedeHUsl 8 OKpYJicaroueli cpeoe.
Yuumo wikonbHUKo8 6vl0ensims HpascmeeHHvie Acnek-
mbl NOBEOEHUsL U COOMHOCUNMb NOCMYNKU (C80U U OPYeUX
nooetl) u cooblmus ¢ NPUHAMBIMU IMUYECKUMU HOPMA-
MU, 8 Npedenax Ceoux GO3MOICHOCMEU NPOMuUBooeli-
CMe06amsv OeucmeusmM U GIUSHUAM, NPeOCMAaBIAIOUUM
Yepo3y JHCusHU, 300p06bI0 U HE30NACHOCMU TUYHOCIU U
obwecmsa.
Bocnumuieams yeagicenue K OKpyscaroumum (Y4aumumcs,
Vuumensim, pooumensim u op.) — ymems Cryuams u
CblUams napmuepa, nPUHAsams NPA6o Kaxicoo20 Ha




cobcmeennoe MHEHUE, NPURUMAMb PEULEHUA C YUEMOM
noauuuﬁ 6Cex Yy4aCnmHUKos.

O0001IeHre 3HaHUN MO0 XUMHUU 32
Kypc OcCHOBHOHM mikousbl. Iloaro-
ToBKa K OcCHOBHOMY rocyjuap-
CTBEHHOMY 3K3aMEHY

BemecTtra

XUMUYECKUE PEaKIUH

OCHOBBI HEOPTAHUYECKOW XUMUU
Brarouenue 6 ypox ueposvix memooux 0 no00epicamsy
momueayuio oemeli K NOAYYEHUIO 3HAHUL, HANAHCUBAHUIO
NO3UMUBHBIX MENCTUYHOCIHbIX OMHOWEHUN 8 KIdCCe,
YCMAanosenuto  006podicenamenvHoll.  ammocgepvl 60
8pems ypoKa.







