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[HosicHuTebHASA 3aNUCKA

Paboyas mporpamMma mo XMMHH Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHHUSI COCTABJICHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMBL,
IpeJCcTaBICHHbIX B DenepaabHOM TOCYAapCTBEHHOM 00pa3oBaTeIbHOM CTAaHIAPTE OCHOBHOTO OOIIETo
oOpa3oBaHUs, YTBEPXKICHHOTO TpUKa3oM MuHUCTEpCcTBa O0Opa3oBaHuss W Hayku PD Ne 287 or
31.05.2021, ¢ yuerom [IpumepHoii nmporpammbl BocnuTaHusi, OCHOBHOWM 00pa30BaTEeIbHONW MPOTPAMMBI
ocHoBHOTO ob11ero oopazoanust MbOY COILI c.Kunuak -AckapoBo , npuMepHON paboydeil mporpaMMbl
WuctutyTa crparerun pa3Butus oopasoBanus Poccuiickoit Akanemuun obpazoBanus M, 2021

B cootBeTcTBUU C [lonoxxenmem o paboueit mporpamme ydyebHoro mpeamera, kypca MOBY COII

cKumyak - AckapoBo M OpPHEHTHpOBAaHAa Ha peaJu3aluio B IEHTpe oOpa3oBaHUs
€CTECTBEHHOHAYYHOM W TEXHOJOTMYECKOW HarpaBieHHOCTeW «Touka pocTa», CO3JaHHOTO Ha
6aze MOBY CONI c¢. Kumuak - AckapoBo C II€JIbI0 Pa3BUTUS Yy  OOyyaroluxcs

€CTECTBEHHOHAYYHOW, MaTeMaTU4YeCKOW, HH(OPMAIIMOHHON TIpaMOTHOCTH, (OPMUPOBAHUS
KPUTHUYECKOTO0 U KPEaTHBHOI'O MBIIUICHHS, COBEPUICHCTBOBAHUSI HABBIKOB €CTECTBEHHOHAYYHOMH
U TEXHOJOTMYECKOW HAMpaBIEHHOCTH, a TaKxke [UIsl MPaKkTUYECKOM OTpaboTKH y4eOHOro
MaTtepuaia 1no y4yeOHbM npeameram «Dusnkay,

«Xumusy», «buonorus, « TexHoaorus».

Ha 6a3e nentpa «Touka pocta» obecrieunBaeTcs peajin3aius 00pa3oBaTeIbHbIX IPOrpaMM
€CTECTBEHHOHAYYHOU U TEXHOJIOTMYECKON HampaBlIEHHOCTEH, pa3paboTaHHBIX B COOTBETCTBUM C
TpeOOBaHUSAMU 3aKOHOJATENbCTBA B cdepe oOpazoBaHus U C YU4E€TOM pEKOMEHJalui
®denepanbHOrO omepaTtopa yudeOHoro mnpeamera «Xumus». OOpa3oBaTelibHas MporpaMma
NO3BOJISIET HMHTETPUPOBATh peaJu3yeMbl€ 3/1€Chb NOAXOMAbl, CTPYKTYpPY M COJAEpXaHUE IpHU
OopraHuzanuu oO0y4yeHus: XuMuu B 8—9 Kiaccax, BRICTPOGHHOM Ha 0a3e yueOHO-METOIUYECKUX
koMmiiekcoB (YMK) O.C. TI'abpuensna. Mcnonb3oBanue 0060pyIoBaHMs IIEHTpA
«Touka pocTa» 103BOJSAET CO3AATh YCIOBUS:

. JUTSL paCIIUPEHUS COJCPIKAHUS IIIKOJIBHOTO XUMHYECKOT0 00pa30BaHuUs;

. JUIS. TIOBBIIIICHUS TIO3HABATCIIBHONW aKTUBHOCTH OOYYaIOIIUXCS B €CTECTBCHHOHAYYHOM
obnacru;

. JUIS. Pa3BUTHS JUYHOCTH PeOCHKA B Ipoliecce 00yUeHUsI XUMHH, €ro CIIOCOOHOCTEH,

(dbopMUpOBaHUS U YJIOBIETBOPEHUS COIIMAILHO 3HAYMMBIX UHTEPECOB U MOTPEOHOCTEH;
1711 paboThI ¢ OJApPEHHBIMU IIKOJbHUKAMH, OPTaHU3AlMA UX PAa3BUTHS B PA3IUYHBIX 00IACTIX
o0pa3oBaTeIbHON, TBOPUECKON JEATEIHHOCTH.

[Tpumensist udpoBbie 1a60PATOPUH HA YPOKAX XUMUH, YUAITUECS CMOTYT BBITIOJHUTH
MHOKECTBO JabOpaTOPHBIX padOT U HKCIIEPUMEHTOB 110 TPOTPaMMe OCHOBHOM IIKOJIBI.
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KpaTlcoe OIMMCaHME MOAXO0A0B K CTPYKTYPHUPOBAHUIO MaTEpHAJIOB

B oopazoeamenvnoii npocpamme (OI1) npedcmaenenst cnedyroujue pazoenvi:
1 .Metoab! H3y4eHHUs BEUIECTB U XUMUYECKUX SIBJICHUM. DKCIIEPUMEHTAIIbHBIE OCHOBBI XUMMUH .
. [lepBoHauanbHbIe XUMUUYECKUE TIOHSITHS .
. PacTBOpBIL
.OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCAUHEHMM.
. Teopus 2JIEKTPOIUTUYECKON TUCCOLUALINH.

.XUMUYECKUE PEAKLIUH.
. XMMHY€ECKHE MIEMEHTHI (CBOIICTBA METAIIJIOB, HEMETAJUIOB U UX COSAMHEHUI).

B ocHOBY BblAENEHUS TaKUX pa3JieoB 3aJ0KEH XUMHYECKUH HKCIEPUMEHT, TpaJuLMOHHAs
cucreMa wu3yueHuss XuMuu. OCHOBHOM (opMOIl y4eOHON JEATENbHOCTH SBJISETCA XUMHYECKUN
OKCHEPUMEHT, IPOBOAMMBI B BHUAE JaOOPATOPHBIX, NIPAKTHUUECKUX pabOT U JAEMOHCTpaluil.
JleMOHCTpallMOHHBIA 3KCIIEPUMEHT IPOBOJUTCS B TOM CJIydae, €CIM OH OINAceH I BHIIOJHEHUS
yYalIUMUCS WIA UMEIOLIUICS TpuOop NMpeAcTaBieH B €AMHCTBEHHOM 3K3EMILISIpE.
J1s u3ydeHusi mpeaMera «XuMHs» Ha dTane OCHOBHOro odmero odpasoBanusi orBoautcs 140
yacoB: § kiacc - 70 yacoB; 9 kinacc —70 yacoB. JlaHHas oOpa3zoBareibHas mporpamMma oOecreynuBaeT
YCBOGHHME YYAIUMUCSH BAXKHEHWIIMX XUMHUYECKMX 3aKOHOB, TEOpUH M TOHATUH; (opmupyer
MIPEJICTAaBJICHUE O POJM XUMHUU B OKpYXKAlOIIeM MHpe M XU3HU 4enoBeka. [Ipu »TOM oOCHOBHOE
BHUMAaHUE YIEIIETCA CYIIHOCTU XMMUYECKHX PEAKLUH U METOJIaM UX OCYILIECTBIICHHUSL.

OAHMM W3 OCHOBHBIX NPHUHIMIIOB IMOCTPOEHUS MPOTpPaMMbl SIBJISETCS MPUHLHUI JOCTYITHOCTH
DKcrepUMEHTANIbHBIE JaHHbIE, MOJYyYEHHbIE YYallUMHUCS TPU BBIOJHEHUH KOJIMYECTBEHHBIX OIBITOB,
MO3BOJISIFOT  YYal[UMCSl CaMOCTOSITENIbHO JIelaTh BBIBOJBI, BBIABIATH 3aKOHOMEpHOCTU. I[lomxonsl,
3aJI0’)KEHHbIE B COJEp:KaHHE MPOrpaMMbl Kypca, CO3/al0T HEOOXOJUMbIE YCIOBHUS JJIsi CHUCTEMHOIO
YCBOEHHMSI yJalllUMHCS OCHOB HayKH, JJisi 0OecrieueHus] pa3BUBAIOILIET0 M BOCIHUTHIBAIOLIETO BO3EHCTBUS
o0yueHus Ha JINYHOCTh y4allerocs.
dopmupyemble 3HaHUS JIOJDKHBI CTaTh OCHOBOM CHUCTEMBI YOKIEHUH MIKOJIbHHUKA, EHTPAIbHBIM SIPOM
€ro Hay4YHOT'0 MUPOBO33PEHUSL.

~NOoO Ok Wi

Pabouasi nporpamMMa no XumMuu AJisi
8—9 kiaaccoB
C HCNO0JIb30BaHUEM 000PY/A0BAHUA

nenrpa «Touka pocra»

Ha 6a3e mentpa «Touka pocrta» oOecrieuyuBaeTcs peaiu3anus oOpa3oBaTENbHBIX MPOrpPaMM
€CTECTBCHHO-HAYYHOH M TEXHOJOTMYECKOH HalpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSIMH 3aKOHOATEILCTBA B chepe 00pa3oBaHUs U ¢ YUETOM pekoMeHaanui denepaibHOro
oriepaTopa y4eOHOTo npeameTa «XHuMHS.

OO0pa3zoBaresbpHas MporpamMma Mo3BOJIsICT HHTEIPUPOBATh PealIi3yeMble MOJX0IbI, CTPYKTYPY H
CoJiepKaHKe MPH OpPraHU3aluKk 00y4YeHUsT XUMHH B 8—9 KiaccaX, BBICTPOCHHOM Ha 0ase JIito0oro
U3 IOCTYMHBIX y4yeOHO-MeTonndecknx komiuiekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay npu peanuzauuu ganHoi Ol mo3BomnsieT co3nath
YCJIOBHSL:

- JIJIs PACIIUPEHHUS COACPIKAHMUS IITKOJIBHOTO XUMHUYECKOT0 00pa30BaHus;

- JUTS TTOBBIIICHUS [TO3HABATEIbHOM aKTHBHOCTH 00YYAIOIIMXCS B €CTECTBCHHOHAYYHOW 00J1aCTH;



-JUTSL pa3BHUTUS JIMYHOCTH peOEHKa B mpoliecce 00y4eHUs] XUMUU, €T0
CHOCOOHOCTEH, (OPMUPOBAHHUS U YIOBJICTBOPCHHS COIHMAIBHO
3HaYMMBIX UHTEPECOB U MOTPEOHOCTEH;

-1t paboThl ¢ OJAapEHHBIMU IIKOJBHUKAMH, OPraHU3alUH HX
pa3BUTHUS B pa3IMuYHbIX 0O0JacTaX oOpa3oBaTENbHOM, TBOPYECKOU
JEATEITbHOCTH.

Hopwmbl oneHok 3a Bce BUbI IPOBEPOYHBIX PadoT

«5» — ypoBeHb BBINOJHEHHS TPEOOBAHWH 3HAYUTEIHHO BEIIIE
YIOBJIETBOPUTENBHOIO: OTCYTCTBHE OIINOOK, KakK IO TEKYIEMY, TaK
U 10 TMpenplaylieMy y4dyeOHOMY MaTepuainy; He 0Oosee OJHOro
HEo0YETa.

«4» —  ypOBEHb  BBINOJIHEHHMS  TpeOOBaHWU  BBIIIE
YAOBJIETBOPUTEIBHOTO: HAINYKE 2—3 OMIMO0OK min 4—6 HeJ0uETOB
Mo TEeKylmeMy ydeOHOMY maTepuany; He Oonee 2 ommbOok unu 4
HEIOYETOB MO  MPOWIEHHOMY  MaTepuany;  HCIOJIb30BaHHE
HEepalMOHAIbHBIX IPUEMOB pellleHusl yueOHOH 3a1aun.

«3» — JI0CTaTOYHBIH MHUHUMAJbHBIM YpOBEHb BBINOJIHEHUS
TpeOOBaHUH, MPETBIBIAEMBIX K KOHKPETHOU pabdoTe: He Oojee 4—6
omn6ok unu 10 Hego4yETOB MO TeKylleMy yueOHOMY MaTepuaiy; He
Oosee 3—5 ommbOK WM HE OoJjiee 8 HEIOYETOB MO MPOUICHHOMY
yueOHOMY MaTepuainy.

«2»  —  ypOBEHb  BBINOJHEHHUS  TpeOOBaHUU  HIDKE
YIOBIETBOPUTENIBHOTO: Hanuuue 6osee 6 ommbok nin 10 HenoueToB
[0 TEKyIlleMy Marepuaiy; 0osiee 5 ommOoK uimu 6osiee 8 HETOUETOB
IO MPOJIECHHOMY MaTepHaiy.

IVIAHMPYEMBIE PE3YJIbTATBI OCBOEHUS
YUEBHOTO TPEIMETA «XHMHS» B OCHOBHOW IIKOJIE

HSyLIeHI/IC XHMHM B OCHOBHOM IIKOJIE HaITpaBJICHO HAa JOCTUXKC-
HHUC O6y‘IaIOIJ_II/IMI/IC$I JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U MMPECAMCET-
HBIX PE3YJIbTATOB OCBOCHUA yqe61-10r0 npeameTa .

JINYHOCTHblE pe3ybTaThl

JImgyHOCTHBIE PE3YJIBbTATBI OCBOCHUA ITPOTrpaMMbl OCHOBHOT'O
O6H_ICFO O6pa3OBaHI/I${ JOCTHUTAOTCA B X0 06y‘{CHI/I$I XUMHHU B



eIMHCTBE YUeOHOM 1 BOCTIUTATENHHOM JieaTebHOCTH OpraHu3anum
B COOTBCTCTBUU C TpaAUIIUOHHBIMHA pOCCHﬁCKHMH
COUOKYJIbTYPHBIMUU NYXOBHO-HPABCTBCHHBIMHU LICHHOCTAMU,
IPUHATBIMHA B O6H_[eCTBe IpaBujIaMu U HOpMaMH IOBCIACHUA, U
CIIOCOOCTBYIOT TIPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS H
CONMAIN3ALNN 00YYaIOIIUXCS .

JIMYHOCTHBIE PE3YIIbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM
YHCIIC B YaCTH:

Hampuomuttecxozo éocnumanuA

1) LEHHOCTHOTO OTHOIUEHHUSA K OTEYECTBEHHOMY KYJIbTYPHOMY,
HCTOPUYCCKOMY W HAYYHOMY HACJICIWIO, IOHMMAHUA 3HAYCHUA XU-
MUYECKOM HAyku B JKU3HM COBPEMEHHOro  oOIlecTBa,
CIIOCOOHOCTH BJIaJIETh JOCTOBEPHON MH(pOpMAIMEH O MepeaoBbIX
AOCTMIKCHUAX U OTKPBITHUAX MHpOBOﬁ M OTECUECTBEHHOM XHUMHH,
3aMHTEPECOBAHHO- CTH B HAYYHBIX 3HAHMUAX 00 yCTpOICTBE MHUpa U
o0111ecTBa;

T'paxcoanckozo  socnumanus

2) IpEICTaBICHUS O COLMAJbHBIX HOpPMax U IMpaBUiIax
MEXJIMYHOCTHBIX OTHOLIEHHH B KOJUIEKTUBE, TOTOBHOCTH K
Pa3HOOOpPa3HON COBMECTHOM JCATEIHHOCTH TPU BBITOJTHEHUH
y4eOHBIX, MO3HABATEJIbHBIX 3a/1a4, BBHIMNOJIHEHHUH XUMHUYECKHX
SKCIEPUMEHTOB, CO3JIaHUU YUEOHBIX IMPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAaHHIO U B3aMMOIIOMOIIM B MpoIiecce 3TON yueOHOM
NesITeIbHOCTH; TOTOBHOCTH OLIEHUBAaTh CBOE TIOBEJCHHE U
MOCTYNKU CBOUX TOBAPHUINEH C MO3UIUKM HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCIIEACTBUM MOCTYIKOB;

llennocmu HAY4YH020 NO3HAHUA

3) MMPOBO33PEHUYECKUX IPEACTaBICHUHN O BEIECTBE U
XMMHMUYECKOHN PEAaKIIMH, COOTBETCTBYIOIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIOLIMX OCHOBY JJIsl IOHMMaHUs
CYLIHOCTH HayYHOU KapTHHBI MUPA; MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHSI IPUPOIbI, B3AUMOCBA3SX UEJIOBEKA C
IIPUPOJTHOM CPENOH, O POIM XMMHUH B IO3HAHNUU ITUX
3aKOHOMEPHOCTEH;

4) IO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IIOJyYEHHE
HOBBIX 3HAHUM MO XWMHUHU, HEOOXOIUMBIX i OOBACHEHHS
Ha0J10/1aeMBIX IPOLIECCOB U SBICHUN;



5) MO3HaBaTENbHONW M MH()OPMAIMOHHON KYJIBTYpPBI, B TOM YHCIIE
HABBIKOB CAMOCTOSATEIbHOH paboThl ¢ Y4eOHBIMM TEKCTaMH,
CIPaBOYHOM  JMTEPATYPOM,  JOCTYIHBIMHM  TEXHHUYECKUMH
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHA;

6) uHTEpeca K OOYYEHHUIO W TMO3HAHHWIO, JHO003HATEIBHOCTH,
TOTOBHOCTHU u CIIOCOOHOCTH K caM000pa30BaHMIO,
HCCIIEIOBATENIbCKONW JIEATEIbHOCTH, K OCO3HaHHOMY BBIOODY
HAIIPaBJIEHHOCTH U YPOBHS 00yUYeHUs B JaJbHEHIIEM;

Dopmuposanus Kyaomypsl 300pogva

7) OCO3HAHUS IIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO, YCTAaHOBKH Ha 3JIOpPOBBIH 00pa3 JKU3HH,
OCO3HAHMS TIOCIEACTBUH W HENPUATHS BPEIAHBIX MPUBHIYCK
(ynotpebnenus aJIKOTOJI4, HapKOTHUKOB, KYpEHHUs),
HeoOXoIuMOCTH  cOONIOACHUS MpaBWil  O€30MacHOCTH NP
00paleHny ¢ XUMAYECKAMHE BEIIECTBAMH B OBITY M PEaTbHOM JKH3HH;

Tpydosozo eocnumanus

8) KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTH B  OOIECTBEHHO
MOJIE3HOM, Y4eOHO-HCCIIeI0BATEIbCKOW, TBOPYECKONW W JAPYrUX
BHUJIAX JIEATENBHOCTU; HMHTEpeca K MPaKTUYECKOMY H3YyUEHUIO
npodeccuil U TpyAa pa3IUYHOTO poJia, B TOM YHCIIE HAa OCHOBE
NpUMEHEHHS MPEeJMETHBIX 3HAHUM MO XUMHHU, OCO3HAHHOTO BBIOOpA
UHJIMBU/IyaTbHON TPACKTOPUU MPOAOKEHUS] 00pa30BaHUs C yUETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEN;

Ikonozuueckozo éocnumanuA

9) 3KOJIOIMUYECKH 11eJ1eCO00pa3HOro OTHOLIEHUS K MPUPOJIE KaK
UCTOYHUKY JKH3HM Ha 3eMjle, OCHOBE €€ CylIeCTBOBaHUS,
MIOHMMAaHUS LIEHHOCTH 370POBOr0 U 0€30MacHOro odpasa KHU3HH,
OTBETCTBEHHOIO OTHOULIEHUS K COOCTBEHHOMY (DM3UYECKOMY U
NICUXUYECKOMY 3/I0pPOBBIO, OCO3HaHHUs LEHHOCTH COOJIIOJCHUS
npaBui 0€30MaCHOTO TOBE/ICHUS MPU pabdoTe C BEIIECTBAMH, a TAKKe
B CUTYaLMsIX, yTPOXKAIOLIMX 3I0POBBIO U )KU3HU JIFOAEH;

10) CIOCOOHOCTH NPUMEHSATh 3HAHUS, TOJIydyaeMmble IpH
M3Y4YEHUN XMMHH, IJIs PEIICHHS 337ad, CBA3aHHBIX C OKpY’Karollen
IPUPOJHON  CpENOW, TMOBBILIEHWS YPOBHS  SKOJIOIMYECKOMN
KYJIBTYPBl,0CO3HAHHSI TJO0ATBHOIO XapakTepa HKOJOTHYECKUX
npo0JIeM 1 My-Tel X pelIeHns HOCPEACTBOM METO/IOB XUMUH;



11) 9KOJIOTMYECKOTO MBILUIEHHs, YMEHUS PYKOBOJCTBOBATHCS UM
B [103HABATEIILHOM, KOMMYHUKATUBHON Y COLMAIBHOM IIPAKTHUKE.

MeTanpeameTHble pesybTaTbl

B cocraBe MeTanpeIMETHBIX PE3YJIbTAaTOB BBIIEIAIOT 3HAUNMBIE
st POPMUPOBAHUS MUPOBO33PEHUS OOLICHAYYHBIE TIOHATHS
(3aKoH, TeOpHs, IPUHIINIL, TUTIOTE3a, (PAaKT, CUCTEMA, TIPOIIECC,
AKCHEPUMEHT U JIp.), KOTOPbIE UCIIONb3YIOTCS B
€CTECTBEHHO-HAYUHBIX YUEOHBIX MPeAMETaxX 1 MO3BOJISIOT HA OCHOBE
3HAHUM U3 3TUX NPEIMETOB (OPMHUPOBATH NPEJICTABICHUE O
LIEJIOCTHOM HayYHOW KapTHHE MUpA, U YHUBEPCAIbHbIE YUeOHbIE
neicTBys (TI03HAaBaTENbHbIC,KOMMYHUKATHBHBIE, PETYIIATHBHbIE),
KOTOpble 06ecreunBaroT GOpMUPOBAHNE TOTOBHOCTH K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYLIECTBICHUIO yueOHOI
NESATENBHOCTH.

MertanpeameTHble pe3yabTaThl OCBOCHHS 00pa3oBaTeIbHON
NPOTrpPaMMBl 110 XMMHUHM OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
MI03HABATENbHBIMU JCHCTBUSMH, B TOM YHCIIE:

Bazosvimu nozuueckumu Oeiicmeuamu

1) yMEHHEM HCHOJIb30BaTh MPUEMBI JIOTHYECKOTO MBILIUIEHHS TPU
OCBOCHMM 3HAHHUI: PACKpbIBaTh CMBICI XHMUYECKHUX IOHATHM
(BBLOENATH MX  XapaKTepHble  IPHU3HAKH, YCTaHABIMBATb
B3aMMOCBSI3bC JPYIrMMH HOHATHAMM), UCIOIb30BATh MOHITUS VIS
OOBSICHEHUSAOTEIbHBIX (DAKTOB U SBJICHUI; BEIOMPATh OCHOBAHMS
U KPUTEPUM JUIsl KJIACCU(PUKALMU XMMHUYECKMX BEIIECTB U
XUMUYECKUX PEAKIUN; YCTaHABIMBATh MPUYMHHO-CIEICTBEHHBIC
CBSI3U MEXAy OOBEKTaMHM M3Y4EHHUS; CTPOUTh JIOIMYECKHE
paccyxJeHus (MHIYKTUBHBbIC, JAEAYKTUBHBIC, [0 aHAJOTHH);
Jie7aTh BBIBOJIbI U 3aKJIFOUEHUS;

2) YyMEHHEM IPUMEHATH B IIPOLECCE TO3HAHMS CUMBOJINYECKHE
(3HAKOBBIE) MOJIENH, UCIOJIb3YeMbIE B XHUMHUHU, NPEOOPa30BHIBATh
LIIMPOKO NMPUMEHSEMBIE B XUMUU MOJEIIBHBIE NIPECTABICHUS —
XUMUYECKUH 3HaK (CHMBOJI 3J€MEHTa), XUMHueckas (GopMyia U
YpaBHEHHE  XMMHMYECKOM  peakuum — TpU  PEIICHUHU
y4eOHO-TI03HABATEIbHBIX 337a4; C Y4ETOM OTHUX MOJEIBHBIX
NPEJCTAaBICHUN BBISBIATh M XapaKT€pPHU30BaTh CYLIECTBEHHBIE
NPU3HAKH HM3y4aeMbIX OOBEKTOB — XHMHMYECKHX BELIECTB H
XUMUYECKUX PEaKIINii;



bazosvimu  uccnedosamenvckumu - Oeiicmeuamu

3) yMEHHEM  HCIIOJIb30BaTh IIOCTABJIIEHHLIE BOIPOCHI B
KauCCTBCUHCTPYMCHTA IMO3HAHM:, 4 TAK)XKC B KAUCCTBC OCHOBLI JIA
dbopMUpOBaHMA  TUNOTE3bl 10  TMPOBEPKE  MPABUIHHOCTH
BI)ICKa?;I)IBaCMI)IXC}’)KIICHI/Hﬁ;

4) mpuoOpeTeHNe OmbITa MO IUIAHMPOBAHWIO, OPTaHU3AIUHN U
NPOBE/ICHUIO0 YUEHUYECKUX SKCIEPUMEHTOB: yMEHHE HaOmoaaTh 3a
X0- JIOM IIpoliecca, CaMOCTOATEIbHO IPOrHO3UPOBATH €ro
pe3yabTaT, GopMynupoBaTh 0000IIEHHS U BBIBOJBI 10 Pe3yJbTaTaM
HpOBeZ[éHHOFO OIlIbITa, HMCCICAOBAHHUs, COCTaBIIATH OTU€T O
IIPO/JIeNIaHHOM paboTe;

Pabomoii ¢ ungopmayuei

5) YMEHHEM BBIOMpPATh, aHAJIM3UPOBATH M MHTEPIPETUPOBATH HMH-
(bopmManuio pa3nuuHbIX BUIOB U (JOPM MPEACTABICHHS, TOTy4aeMYyIO
U3 pa3HbIX HCTOYHUKOB (HAy4YHO-NIOMYyNpHAs JHUTepaTypa
XHUMHYECKOTO COJICP)KaHUs, CIPABOYHBIE TOCOOUsS, PECYpPCHI
Hurtepuera);

6) YMEHHUEM TIPUMEHSITh Pa3IIUYHbIC METO/IbI U 3aIPOCHI ITPH T0-
ucke W oTOope uHGOPMAIMM W COOTBETCTBYIOIIUX JIaHHBIX,
HEOOXOJMMBIX JUISI BBITIOJTHEHUS YYEOHBIX W TI03HABaTEIbHBIX
3aa4 ONpEICIEHHOTO THIA; TMPHOOpETeHHE OmbITa B 00JacTh
UCTIOJIb30BaHUs MH(OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHI,
OBJIAZICHUE KYyJbTYpPOH aKTUBHOTO WCIIOJb30BAHUS PA3THUHBIX
MTOMCKOBBIX CHCTEM;

7) YMEHHEM HCIIOJIB30BaTh M aHAJIM3UPOBATH B MpoLEcce YUeOHOM
U HCCIICOBATEIbCKON JICATEIILHOCTH HH(OPMAIMIO O BIHMSHUU
MPOMBIIUICHHOCTH, CEJIbCKOr0 XO3SHWCTBAa W TpaHCIOpTa Ha
COCTOSTHUEOKPY KAFOLIEH TIPUPOJHON CPEIbI;

Yuueepcanonolmu  KOMMYHUKaMUGHsIMU  OelicmeuAMu

8) yMEeHHEeM 3aJaBaTh BOIPOCHl (B XOJie JHajora W/Win
JMCKYCCHM) TI0 CYLIECTBY 00CYKAaeMo#l TeMbl, (OopMyIHpOBaTh
CBOM IIPEUIOKCHUS OTHOCHUTENIBHO BBINOJIHEHHS IIPEIJIOKCHHOU
3aJa4H,

9) mpuoOpeTeHNe OMbITA MPE3CHTALMH PE3YJIbTATOB BBIIOJHEHUS
XUMHUYECKOTO IKCIEepPUMEHTA (J1abopaTOpHOTO OMbITa, 1a00paTOpHON
paboTHI MO UCCIIEIOBAHUIO CBOMCTB BELIECTB, YU€OHOTO IPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU



[I03HABATEIbHON U UCCIIEN0BATENBCKOM ESATENIBHOCTU PU PEIICHUU
BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE y4yéTa OOLIMX HMHTEPECOB U
COTJIaCOBaHMUS MO3UIMHA (00CyXaeHHs, 0OMEH MHEHUSIMH,
«MO3TOBBIE IITYPMB U JP.);

Yuusepcanonvimu  pecynamuenvimu  Oeiicmeusmu

11) yMEHHEM CaMOCTOSATEIILHO ONPEICIIATE 1IN
JEeSITeNIbHOCTH, IJITAHUPOBATh, OCYLIECTBIISITh, KOHTPOJINPOBAThH U
IIpH HEOOXOMMOCTU KOPPEKTUPOBATH CBOIO ACSITEIbHOCTb,
BbIOMpaTh Hanboseesh(HeKTUBHbBIE CIIOCOOBI pelIeHus yUeOHbIX U
MI03HABATENbHbIX 337124, KOPPEKTUPOBATH MPEI0KEHHBIN aIrOpUTM
JEUCTBUY NPH BBIITOJHEHNH 3aJaHUH ¢ YYETOM MOJTYYEHUS] HOBBIX
3HaHUM 00 M3y4aeMbIX 00bEKTaX — BEIECTBAX U PEAKIIUAX;

12) yMEHHEM HCIIOJB30BAaTh M  aHAJIHU3WPOBATh KOHTEKCTEHI,
MpeyIaraéMble B yCJIOBUY 3aJJaHUN.

MpesMeTHble pesy/bTaTbl

B cocraBe npeaMeETHBIX PE3yIbTATOB 110 OCBOCHUIO
0043aTeNBHOr0 COAEPKaHUs, YCTAHOBIEHHOTO TaHHON IPUMEPHOM
paboueli mporpaMMo¥, BBIICTISIOT: OCBOCHHBIE 00YJarOIIMMUCS
Hay4Hble 3HAHMs, YMEHUsI U CIIOCOOBI IeHCTBUI, crieruduueckue
11 IPEAMET-HOM 0051acTH «XUMUS», BUABI IEATEIBHOCTH 10
IIOJIyYE€HHUIO HOBOTO3HAHMS, €T0 NHTEPIIPETALINH,
1peoOpa30BaHUIO U IPUMEHEHHIO BPA3IMUHbIX YUEOHBIX U HOBBIX
CUTYaLUsX.

[IpenmeTHble pe3yabTaThl IPEACTaBIEHBI 10 TOAaM 00y4eHHUsI
HOTPaKaOT CPOPMUPOBAHHOCTH Y 0OYYAIOIIMXCS CIETYIOIUX
YMEHHUI:

8KNACC
12) packpwvleamo CMBICHT OCHOBHBIX XUMHYECKHUX
MOHATUN: aTOM, MOJIEKYJa, XUMHUYECKUH DJJIIEMEHT, IPOCTOE
BEIIECTBO,  CJIOKHOE€  BEIIECTBO,  CMECh,  BAJICHTHOCTD,

OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJISIpHAas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBasi JI0Jil XUMUYECKOTO
AJIEMEHTa, MOJIIPHBINA 00BEM, OKCHUJ, KHCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPUIATENBHOCTh, CTENEHb OKUCIEHUS, XUMUYECKas
peaxiusi, TeroBoi 3pdexT peakuuu, KiraccuGUKaus peakiui,



XUMMYECKas CBA3b, PACTBOP, MAccoBas JI0JIs BELECTBA B PACTBOPE;

13) WIIOCMpPUposams B3aUMOCBSI3b OCHOBHBIX
XMUMHMUYECKUX MOHATHH (CM . 11 . 1) U IPUMEHATH 3TU MOHATHUS IIPU
ONMCAHUU BELIECTBY UX IIPEBPALLIEHHUI;

14) UCHO1b3084Mb XMMHUYCCKYIO CHUMBOJIUKY 1A
cocTaBJIeHUs (POPMYJT BEIIECTB U YPAaBHEHNH XMMHYECKUAX PEAKIIUIL;
15) onpeodensimb  BAJCHTHOCTh AaTOMOB DJJIEMEHTOB B

6I/IHapHI)IX COCIUHCHHUAX, CTCIICHb OKHUCICHHUSA JJICMCHTOB B
6I/IHapHBIX COCIUHCHUAX, MPUHAIICKHOCTD BCUICCTB K
ONpeNeNEHHOMY KJacCy CO€AMHEHMH 1o QopmynaMm; BUJ
XUMUYECKON CBSI3M (KOBAJICHTHAas W HMOHHAs) B HEOPTaHUYECKUX
COCIMHEHUSAX ;

16) packpvleams cmulc niepuoandeckoro 3akona J[. .
MeHpeneeBa: JIEMOHCTPHPOBATh TOHUMAaHHE NEPHUOIUICCKOM
3aBHCHMOCTHUCBOWCTB XMMHUYECKUX DJIEMEHTOB OT UX ITOJIOKEHUS
B TIEPUOMUYECKON CHUCTEME; 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHOTO YYEHHS, 3aKOHa
ABoranpo; onuceléamv U Xapaxmepuzoéamsv — TaOINIHYIO
dopMy TEpHOIMYECKON CHUCTEMBI XHUMHYECKUX DJIEMEHTOB:
pa3nuyuaTh MOHATHS «TJaBHas moArpymmna (A-rpymma)» u
«mmobounass mnoxarpynna (b-rpynma)», wMameie u  OoJiblIne
HEepUOJBl; COOMHOCUMb O003HAYCHUS, KOTOPbIE HMEIOTCS B
tabnuue «[lepnonuueckas cucrema XuMUIecKux emenTos . 1.
MenzieneeBay ¢ YHCIOBBIMH XapaKTEPHUCTUKAMM CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsja sAapa, olliee YHcio
3NIEKTPOHOB U PAacHpeeIeHIe UX MO IEKTPOHHBIM CIIOSIM);

17) Knaccuguyuposamo

XUMHUYECKHE SIIEMEHTHI; HEOPraHn4ecKue
BEIIECTBA; XHMMHUYECKHE peakuuu (M0 4YUCIy U  COCTaBy
YUYaCTBYIOIIMX B PEAKIIUH BEILIECTB, MO TEINIOBOMY 3D EKTY);

18) xapakmepuzoséamy (onucviéams) oOIIME XUMUYECKUE
CBOMCTBA BEIECTB Pa3IMYHBIX KJIACCOB, MOJTBEPXKIasi OMUCAHNE
IpUMe- paMM MOJIEKYISPHBIX YpaBHEHUI COOTBETCTBYIOILIUX
XUMUYECKUXPEaKIUii;

19) NPOCHO3UPOBAMb CBOMCTBA BEIECTB B 3aBHCUMOCTH
OT WX Ka4yeCTBEHHOTO COCTaBa; BO3MOXKHOCTH IPOTEKAHMS
XUMUYECKUX Tpe- BPAILCHUH B pa3IMUHbIX YCIOBUIX;

20) 8bIYUCNIAML ~ OTHOCUTENBHYIO  MOJIEKYJSIDHYIO U



MOJIAPHYIO MACCbl BCHICCTB; MACCOBYIO JOJIIO XHUMHYCCKOI'O
9JICMCHTA I10



(bopmyre coenuHEHHS; MAaCCOBYIO JOJIO BEIIECTBa B PacTBOPE;
IIPOBO-UTh PACUETHI 10 YPABHEHUIO XMMUUECKOU PEAKIIMY;

21) npumensams OCHOBHbBIC onepanuu MBICJIUTEIILHON
NEATeNbHOCTH — aHalW3 M CHUHTE3, CpaBHEHHE, 000OIIeHue,
CUCTEMAaTU3AaIIHIO, KJIaccu(UKaIHIo, BbISIBJICHUE
MIPUYMHHO-CJIECTBEHHBIX CBSI3ed — U1 M3Y4YEHHUS] CBOMCTB
BEILIECTB U XMMHUYECKUX PEAKIUIl; ECTECTBEHHO-HAY4YHbIE METO/IbI
[O3HAHUS — HaOJIOJIEHUEe, U3MEpPEHHE, MOJEIMPOBAHUE,
SKCIEPUMEHT (peabHbI U MBICIICHHBIN);

22) crnedosams TIpaBUJIAM TOJI30BAHMSI XUMHUYECKON MOCYNOM
U J1a0opaTopHbIM  OOOpyJOBaHWEM, a TaKXke IMpaBUiiaM
oOpallleHHsl C BEIeCTBAaMU B COOTBETCTBUM C MHCTPYKLUSAMU IO
BBITIOJIHEHUIOIA00PAaTOPHBIX XUMHUYECKUX OIBITOB IO MOIYYEHHUIO
1 COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJAOPOJA M KHUCIOPOJA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MAacCOBOW JOJEH
pacTBOpEHHOrO0  BEUIECTBa;  IUIAHUPOBaTb M MPOBOAMTH
XMUMHUYECKHUE OKCIIEPUMEHTHl 110 pPAaclO3HAaBaHHIO PaCcTBOPOB
mieJoueil M KUCIOT ¢ TOMOUIbI0 HMHIMKATOpOB  (JaKMYC,
(heHondTaTCHH, METHUIIOPAHK H 1I].).

RNACC

1) packpvieamv cmblCI OCHOBHBIX XMMHMYECKUX TMOHSTHM:
XUMHYECKUN DJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTUOH, aHUOH,
MPOCTOE  BEIIECTBO,  CJOKHOE  BEIIECTBO,  BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas
peaxiusi, XuMu4eckasi CBs3b, TEIIOBOM 3((deKT peakiuu, MoJib,
MOJISIpHBIM  00BEM, pacTBOP; DJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
ANIEKTPOJIUTUYECKAs JUCCOLMAINS, pPeaKIUd HOHHOTO OOMEHa,
oOpatumble u HeoOpaTuMbIe peaxiuu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKUUU,  OKHUCIUTENb,
BOCCTAHOBUTEIb, OKHUCJIEHHME WU BOCCTAHOBJIEHHUE, AJIOTPOMHUS,
aMm(pOTepHOCTh, XUMHUYECKass CBsS3b (KOBaJIEHTHAsl, HWOHHAs,
MeTajin4yeckasi),  KpUCTaJUIMUecKas  pemeTka, KOPpO3Us
METaJUIOB, CIUIAaBbl; CKOPOCTh XMMUYECKON PEAKIMH, MPEIeTbHO
nomyctumas kontentparus (IIJ1K);

2) unnrocmpupoeams  B3aHUMOCBSI3b  OCHOBHBIX XMMHMUYECKHX
MOHATHH (CM. T.1) ¥ NPUMEHSATh 3TU TOHITHS MPH ONUCAHUU
BEILIECTBY HX MPEBPAILIECHHH;



3) ucnonvbzoeams XUMUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHMUSI
(opMyI1 BelecTB ¥ ypaBHEHUI XUMHUUYECKUX PEaKIHi;

4) onpedensamv ~ BANEHTHOCTb W CTENEHb  OKUCJICHMUS
XMMHMUYECKUX 3JIEMEHTOB B COEIUHEHMSIX Pa3JIMYHOIO COCTaBa;
NPUHA/UIEKHOCTh BEIIECTB K ONPENETIEHHOMY KJIAcCy COEAMHEHHUMN
no ¢opMmylam; BHJI XUMHYECKOW CBSI3M (KOBaJICHTHAsl, MOHHAI,
MeTaJJIn4yecKasi) B HEOPraHMYECKUX COCAUHEHMSIX; 3aps]] MOHA I10
XAUMUYECKOH (opmyre; XapakTep Cpelnsl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEIUHEHMM, THUIl KPUCTAITIMYECKON pPEelETKU
KOHKPETHOTO BEIIECTBA;

5) packpvleams cmbicl nepuoandeckoro 3akona [, .
MeHnzeneeBa U 1eMOHCTPUPOBATH €r0 NIOHUMAaHUE: ONUCHIBAMb U
xapaxkmepuzoeams TaOINYHYIO (OpPMY MEPUOJINYECKON CHCTEMBI
XMMHUYECKUX  DJIEMEHTOB:  pa3ivyaTh IOHATUS  «TJIaBHas
noarpynna (A-rpynma)» u «moboynas noarpynmna (b-pynma)y,
Maible U OoJIbLIME TEepUuoabl; coomHocums  OO0O3HAUYEHUS,
KOTOpble HMMEIOTCS B TEPUOJAWYECKOM Tabiuie, ¢ 4HUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHS aTOMOB XHMHUYECKHX 3JIEMEHTOB
(cocraB u 3apsa aapa, oOLIeeunciIo AIEKTPOHOB U pacipeiesieHre
UX TI0 YJIEKTPOHHBIM CJI0SIM);00b5CHAMb 00IIHE 3aKOHOMEPHOCTH
B M3MEHEHUM CBOWCTB 3JIEMEHTOB U UX COEIUHEHUU B Mpeenax
MaJjiblX MEPUOJIOB M IJIABHBIX MOATPYMIN C YU4ETOM CTPOCHUS UX
aTOMOB;

6) knaccuguyuposams XUMHYECKUE AIIEMEHTHI;
HEOPraHUYECKHEe BEIECTBA; XUMHUUYECKUE Peakiuu (M0 YUCIy |
COCTaBy YYacTBYIOIIUX B PEAKIUH BEIHIECTB, IO TEILIOBOMY
3bdeKTy, Mo H3MEHEHHIO CTENEeHEeW OKUCICHHS XUMHUYECKHX
AJIEMEHTOB);



7) xapakxmepuzosams (Onucvléams) oOIIMEe XUMUYECKHUE CBOMCTBA BEIECTB PA3IUYHBIX
KJIaCCOB, NOJTBEP)KJasi ONMCAHHE IPHUME- paMH MOJIEKYJISPHBIX W HOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XMMHUECKUX PEAKIUI;

8) cocmasnsims ypaBHEHUS IEKTPOJUTUUECKON JUCCOLUALIMN KUCIIOT, IIEJI0UEH U COJIEH;
IIOJIHBIE U COKpAUIEHHbIE YpaBHEHMsSI peakUuii MOHHOIO OOMEHA; YpaBHEHMs peakuui,
MOATBEPXKAIOLIUX CYILIECTBOBAHNE I'€HETUUYECKOM CBSI3M MEXKAY BELIECTBAMM Pa3IMYHbIX
KJIACCOB;

9) packpvieams CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUXPEaKLnii;

10) npoeHo3uposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BOZMOKHOCTHU
[IPOTEKaHUsI XMMUYECKUX NIPEBPALICHUIB PA3INYHBIX YCIOBHUSX;

11) eblyuCAIAmMb OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB;
MacCoOBYIO JIOJIF0 XMMMUYECKOTO 3JIeMEHTa Mo (op- MyJe€ COEIMHEHHUS; MAacCOBYIO JOJIIO
BEIL[ECTBA B PAaCTBOPE; IPOBOAUTH PACUETHI IO YPABHEHHIO XUMUUECKOH peaKuuy;

12) cnedosamsy TpaBUIaM TOJIb30BAHUS XUMHUYECKOW TMOCYyIOoM M J1a0OpaTOpHBIM
o0opy/noBaHHEM, a TakkKe IpaBWiIaM OOpalleHHus C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUMSMHU MO BBIMOJIHEHHUIO Ja00PATOPHBIX XUMHUYECKHX OIBITOB MO MOJIYYEHHIO U
coOMpaHUIOTa3000pa3HbIX BEIIECTB (aAMMHUAKa M YIIIEKUCIIOTO ra3a);

13) nposodums peakyy, MOATBEPKIAIOIINE KAUECTBEHHBIHN CO- CTaB pa3JInYHbIX BELIECTB!
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPUI- OpOMUI-, HOIUA-, KapOoHAT-, pocdar-, cCUIUKaT-,
cynbaT-, THUIPOKCHUI-HUOHBI, KAaTHOHbI aMMOHHS M HMOHBl HU3YYEHHBIX METaJIOB,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpaX HEOPraHUUECKUX BEIIECTB;

14) npumeHsamMb OCHOBHBIE ONEPALIUU MBICIUTEILHOMN JAESITENbHOCTH — aHAJINU3 U CHUHTE3,
CpaBHEHHE, 0000111eHNe, CHCTEMAaTU3al1I0, BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBSI3€H —
JUIS U3YYEHHUs CBOMCTB BEIIECTB U XMMHUYECKHUX PEaKLUN; €CTECTBEHHO-HAYYHbIE METOJIbI
MO3HAaHUSI — HAOIIOZeHWe, W3MEpEeHue, MOJCIUPOBAHME, AKCHEPUMEHT (peajbHbId U
MBICJICHHBIN ).

COIEP)KAHUE YYEBHOI'O NPEIMETA «XHUMMA»IIO I'OJAM U3YUEHUA
8 KNNACC

HepBOHa‘{aJIBHBIe XHMHYECKHE IOHATHSA

[Ipenmer xumuu. Ponb XuMuM B JKu3HU YenoBeka. Tena u BemecTBa. OU3MUECKUE CBOWCTBA
BEIECTB. ATperaTHoe COCTOsSHHE BemiecTB. [[oHATHE 0 METOAaX MO3HAHUS B XUMHU. XUMHUS B
cucteMe Hayk . UncThie BemecTBa U cMecu . CriocoObl pa3/ieNieHus cMeceid .

ATOMBI ¥ MOJIEKYJIBI. XUMHUYECKHE dJIeMEHThl. CHMBOJIBI XUMHUYECKUX DJICMEHTOB.
[TpocTeie U cI0XKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE YUEHHE.

Xumnueckas Gopmyra. BaJeHTHOCTh aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemiecTB. OTHocuTenbHass aromHas Macca. OTHOCUTENbHAs MOJEKYJspHas Macca.
MaccoBas 107151 XMMHYECKOTO DJIEMEHTA B COETMHEHHUH.

du3nyeckue M XUMHUYECKHE SBJICHHMS. XUMUUYECKas peakiuuss U e€ NpU3HaKu. 3aKOH
COXpaHEeHUs Macchl BellecTB. XumudyeckueypaBHeHus. Krnaccudukanms XUMUUECKUX peakiuil
(coenMHEHMS, Pa3JIOKCHUS, 3aMEIIICHHS ).

XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XMMHUECKOI TOCY/I0#, C MpaBUiIamMu pabOThI B
naboparopun ¥ TpuéMamMu 0OpalieHHs ¢ JIabopaTOpHBIM O0OPYIOBaHHEM; H3y4eHHE U
omnucanue (U3MYECKUX CBOWCTB OOpa3l0OB HEOPTaHWYECKUX BEIIECTB; HAOMIOACHUE
¢busnueckux (MIaBIeHUE BOCKA, TasHHUE JIbJa, pacTHpaHUE caxapa B CTYNKE, KUIEHUE U
KOHJICHCAIIUSI BOJb) M XMMHUYECKHX (TOpPEHHE CBEYM, MPOKATMBAHUE MEIHOMN MPOBOJIOKH,
B3aMMOJICHICTBUE MelNla C KUCIOTOMN) SIBTICHUI, HAOMI0JIeHHE W OMHCaHUE MPU3HAKOB MPOTEKAHHUS
XUMHUYECKUX PeaKIuil (pa3nokeHue caxapa, B3auMOJICHCTBHE CEPHOUM KUCIOTHI C XJIOPUIAOM
Oapusi, pasznoxxkenue ruapokcuaa menu (II) mpu HarpeBanuu, B3auMOJEHCTBHE Keje3a C
pactBopom conu Meau(Il)); usydenue cmoco6oB pazaeneHus cMecel (¢ MOMOIIbI0 MarHuTa,
¢bunbTpOBaHUE, BHIIAPUBAHME, AUCTUIUISINS, XpoMaTo- rpadus), MPOBEIECHUE OYUCTKU
MOBapEeHHON coyn; HAOMIOCHNE U OMHCaHWE Pe3yNIbTaTOB MPOBEACHUS OIBITA,



WUTIOCTPUPYIOILIETO 3aKOH  COXPAaHEHHMs  MacChl, CO3JaHHe  MoOJelell  MOJEKyI
(11apocTepKHEBBIX) .

Baxkneiimue NMPEACTABUTEIH HEOPraHUYECKUX BEUICCTB

Bozayx — cmech rasos. CocraB Bo3ayxa. Kuciaopog — 31€MEHT U IPOCTOE BELIECTBO.
Haxosxnenue kuciopoja B mpupoje, Gu3nieckue 1 XMMUYECKUE CBOMCTBA (PEakIMK TOPEHHS).
Oxcunpl. IIpumenenue kuciopona. CrnocoObl MOJydeHHs KHCIOpOJa B J1a0OpaTopuu U
npombinieHHocTH. KpyroBopot kuciopozaa B mpupoae. O30H — autoTpornHas MOIu(UKAIMI
KHCJIOPOAA.

TermnoBoit >pQeKT XUMUYECKOH peakunuu, TEPMOXUMHUYECKHE YpaBHEHHUS, OK30- U
SHIOTEPMHUUECKUE peakiuu. TOMIuBO: yrojib U METAaH. 3arpsA3HEHHUE BO3/yXa, YCHIICHUE
MapHUKOBOTO 3 (eKTa,pazpyIieHne 030HOBOTO CIIOS .

Bonopox — anement u npocroe BelectBo. HaxoxxaeHue Bogopoaa B npupoje, Gpuznueckue u
XUMUYECKHE CBOICTBA, MPUMEHEHHE, CTIOCO0BI monydeHus. COCTaB KUCIIOT U COTEH .

KonunuectBo BemectBa. Mons. Monsipnast macca. 3akoH ABoraipo. MosspHblii 00bEM ra3os.
Pac4érpl 0 XUMHUYECKUM ypaBHEHHUSM.

®usnueckue cBorcTBa BoAbl. Boma kak pactBoputenb. PactBopbel. Hackluennsie u

HEHACBIIIEHHBIE PACTBOPBI. Pacmeopumocms eeujecme 6 600e.1 MaccoBast 101s BelecTBa
B pactBope. Xumuueckue coiictBa BoJbl. CoctaB ocHOBaHuU. Ponb pacTBOpoB B mpupojie U B
KM3HU yenoBeka. KpyroBopot Bojibl B pupoe. 3arpsa3HeHHenpupoIHbIX BojI. OXpaHa U OYMCTKA
MIPUPOTHBIX BO/I.

Knaccudukanus neopranmyeckux coemuHenuit. Oxcupapl. Kiaccudukanus OKCHIOB:
cosieoOpa3yronie (OCHOBHbBIE, KHUCIOTHbIE, aM(OTepHble) U  HEcoJeoOpa3yrolue.
Homenkmarypa okcumoB (MeXayHapoaHas W TpuBHUaibHas). DU3ndyecKkne M XUMUUYECKHE
cBoiicTBa okcuAoB. [lomydenue.

OcHoBanus. Kiaccudukanus ocHOBaHUMI: IIETOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHME (MeXIyHapoAHas W TpuBHaibHas). Du3WUecKHe M XUMHUYECKHUE
cBoicTBa OCHOBaHui. [losryueHne ocHOBaHUI.

Kucnotel. Knaccubukamums kucinor. Homenknatypa KucioT (MeXAyHapoIHas W
TpuBHanbHast). OU3MUECKHe U XUMUIECKUE CBOMCTBA KHUCIOT. Psan aktuBHOCTH MetayuioB H. H.
bekerona. [lony4yenue Kucinor.

Comu. Homenknatypa comeit (MexayHapoaHas ¥ TpuBUaibHas1). DU3NUECKHE U XUMUUECKHE
cBoricTBa coJield. CriocoObl OJTydeHHUS COJIEH.

['eneTnueckas CBsi3b MEXK]y KJJaCCaMU HEOPTraHUYECKUX COECIMHEHUM.

XVUMHYECKUI SKCIIEPUMEHT: Kaue€CTBEHHOE ONpE/EICHUE COJEepKaHUs KHCIOPO/ia B BO3AYXE;
MoJiyueHue, coOupaHue, pacro3HaBAaHUE W H3YUYEHHE CBOWMCTB KHUCIOpOJa; HaOIOJeHHE
B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOAOM M YCIOBUS BO3HMKHOBEHUS M NPEKpAILEHUS TOPEHUS
(moxapa); o3HaKOMJICHHE C O0pa3llaMH OKCHJIOB W ONHCAHHME MX CBOICTB; MOJy4YCHHE,
coOupaHue, pacro3HaBaHUE M W3YUYEHUE CBOMCTB BOAOpOJa (FOpEHHE); B3aMMOJICHCTBHE
Bojopona ¢ okcunom Mmenu(Il) (Bo3MOXHO HCIONB30BaHUE BHUIEOMATEPHAIOB); HAOIIOJCHUE
00pa31oB BELIECTB KOJIUYECTBOM 1 MOJb; HCCIEOBaHHE OCOOCHHOCTEH pacTBOPEHHUS
BEILIECTB C pPa3JIMYHON pPacTBOPUMOCTHIO; MPUTOTOBJIEHUE PACTBOPOB C ONIPEAEIEHHOMN
MaccoBOW JI0Jel pacTBOPEHHOTO BEIIECTBA; B3aUMOJEICTBHE BOJBI C METAIIaMH (HATPHEM U
KanmpIiueM) (BO3MOXKHO HCMOJIb30BAaHUE BHUIACOMATEPUAJIOB); OIpPEACICHHE PacTBOPOB
KHUCTIOT U IIENO0Yeil ¢ MOMOIIbI0 WHINKATOPOB; HUCCIENIOBAHUE OOpaslloB HEOPTAHUYECKUX
BEIIECTB Pa3-JIMYHBIX KIACCOB; HAOMIOIeHNE U3MEHEHUS OKPAaCKU MHIUKATOPOBB pacTBOpax
KHUCTIOT W IIeNoYel; u3yueHue B3aumopeictBus okcu- na meau(ll) ¢ pactBopom cepHoit
KHUCIJIOTBI, KHCIOT C MeETalllaMH, PEeaKkUuid HEeUTpaau3aluu; MOJy4eHHUE HEePaCTBOPUMBIX
OCHOBaHMWH, BBITECHEHHE OJHOrO MeTajula JPYTMM M3 pacTBOpa COJHU; peLIECHUE
HKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelie Kinacchl HEOPraHMYECKUX COETUHEHUID.

Ieproanyecknii 3aK0H U MepHOAHYECKasd cHcTeMa XHMHYeckux diaeMentos . U. Menaeneesa.
Ctpoenue aTomMoB.
Xnmuyeckast ¢Bfi3b.  OKHCJIHTEIbHO-BOCCTAHOBHTE/JbHBIC  PeAKIHH

HepBLIe TIOIIBITKHA Knaccn(bmcaunn XUMHYECKHUX 21eMeHTOB. [loHsTHE O T pynmax CXOJHbIX



2JIEMEHTOB (IIEJIOUHBIE M MIEJIOYHO3EMEJIbHBIE METaJUIbl, TaJOreHbl, WHEPTHHIE TIa3bl.
DneMeHTbl, KOTopble 00pa3yroT aM(oTepHbIe OKCUJIBI ¥ THIPOKCHIBL.

Ilepuoguyecknit 3akoH. [lepuoanueckas cucrtemMa xumudeckuxuiemenros J[. M. Menneneesa.
Buner Tabnuner «[lepuonndeckas cuctema xumudecknx anemeHTos [l . M . MenpgeneeBay .
ITepuons! u rpynns! . @U3MYECKUI CMBICII IIOPSAAKOBOTO HOMEPA, HOMEPOB NEPU- O U TPYIIIIBI
JJIEMEHTA .

Ctpoenue atomoB. CocTaB aroMHbIX aiep. M3oromsl. DnekTpoHsl. CTpOEHHE 3JIEKTPOHHBIX
000s104ek aToMoOB mMepBbiX 20 XUMHUYECKHX JIIEMEHTOB mepuoandeckoir cucrembr 1. U.
MenpeneeBa. XapakTepuCTUKa XUMUYECKOTO IEMEHTA IO €r0 IOJIOKEHHUI0 B NEPHUOANYECKOU
cucreme /. I. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUs pajinyca aTOMOB XMMHUYECKUX 3JI€- MEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TpyIIaM U IepuojaM. 3HadeHHE NEepUoJAUYECKOro 3aKoHa U
IIEPUOINYECKON CUCTEMBI XMMUYECKUX 3JIEMEHTOB Ul pa3BUTHs HAYKU U npaktuku . J[ . 1.
MeneneeB — y4€HBIN U TPaXKAAHVH .

SHGKTpOOTpI/IIIaTCJ'[BHOCTL XUMHYECKHX DJIIEMEHTOB. XHMHYECKasl CBI3b (I/IOHHaSI,
KOBAJICHTHAas ToJIApHasA u KOBAJICHTHAA HGHOHSIpHaSI). Cremnens OKHCJICHUA.
OKHUCIINTEIHHO-BOCCTAHOBUTEILHBIE pCaKkuuu. HpOIICCCBI OKHCJICHUSA HW BOCCTAHOBJICHUS.
OKHCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUN JIKCIIEPUMEHT: U3YYCHHE OOpa3IOB BEIIECTB METaj- JIOB M HEMETAJJIOB;
BSaI/IMO)IGI\/'ICTBI/Ie TUAPOKCHUAA IUHKA C paCTBOpaMu KHUCJIOT U meHOqeﬁ; MMPOBCACHUEC OIILITOB,
WUTFOCTPUPYIOIIUX TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUK  (TOpEeHHE,
peaKIy Pa3ioKeHHsI, COCTUHECHHUS).

MexnpeameTHble CBA3M

Peanu3anus MeXIpeaAMETHBIX CBA3€H MPU U3YYEHUH XHUMHUHUB § KJIACCe OCYHIECTBIISAETCS
yepe3 UCIOJIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX OHATUI, TaK ¥ OHATHUH, SBISIOIUXCS
CHUCTEMHBIMU JUISl OTJENIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOuue ecTecTBEHHO-HAY4HbIE MOHATHS: Hay4yHbI (DakT, TMIOTE3a, TEOPHsS, 3aKOH, aHAJIM3,
CHHTE3, KJacCHU(UKaLus, NEepUOJUYHOCTb, HAOIIONEHHE, SKCIEPUMEHT, MOJAEIMPOBAHHUE,
U3MEPEHUE, MOJEIIb, SIBJICHUE.

@dusnka: MaTepus, aToM, dJIEKTPOH, NPOTOH, HEUTPOH, MOH, U30TOI, PaJUOAaKTUBHOCTD,
MOJIEKYJIa, 3IEKTPUUECKU 3aps, BELIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHUE BEILECTBA,
ras, pU3M4YecKue BeIMUYNHBI, MHULIBI U3MEPEHHs], KOCMOC, IUIaHEThI, 3BE31bL, CoHIIE.

buonorus: porocunres, npixanue, buocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpalbl, TOPHBIE OPO/BI, MOJIE3HbIE UCKOIIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI .

9 KJTACC

BemectBo M XuMHYecKasi peakus

HepnounquKHﬁ 3aKOH. HepI/IOILI/I‘IeCKaH CHUCTEMA XUMHYCCKUXIJICMCHTOB I[ H. Menpeneena.
CTpOGHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B M3MCHEHMM CBOMCTB XMMHUYECKHX JJIEMEHTOB IICPBBIX
TpéX IICPUO 0B, KaIUA, KaJIbIIHUA MW UX COCJIMHEHUH B COOTBETCTBHM C IOJIOKEHUEM DJIIEMEHTOB
B HCpHOI[H‘lCCKOfI CUCTEMC U CTPOCHUCM HX aTOMOB. CTpOGHI/Ie BEILIECTBA: BUIbl XUMHUYECKOM
CBsA3u. Tumsl KPpUCTATNINYCCKUX peH_IéTOK, 3aBHCUMOCTh CBOMCTB BEIleCTBA OT THUMA
KpHCTaHHquCKOﬁ peH_IéTKI/I 1 BUJAa XUMHUYECKOH CBSI3H.

KJ'IaCCI/I(I)I/IKaI_[I/IH U HOMCHKIIaTypa HCOPraHUYCCKUX BCIICCTB (Me)KI[YHapOI[HaSI u
TpI/IBI/IaJ'H)HaSI). XHUMHUYECKHE CBOMCTBa BCHICCTB, OTHOCAIIHUXCA K Ppa3JIMYHBIM KJlacCaM
HCOPraHUYICCKUX COCHHHGHHﬁ, TFCHETUYCCKAs CBA3b HCOPIraHNYCCKUX BCIICCTB.

Knaccn(bmcauml XUMHNYCCKHNX pCaKLII/Iﬁ IO PAa3JIMYHBIM ITPU3HAKAM (HO quCJ1y U COCTaBy
Y4aCTBYIOIIIUX B PCAKIUU BCUICCTB, IO TCIVIOBOMY 3(b(beI<Ty, M0 HM3MEHEHMIO CTEIICHEH
OKHCJICHHUA XUMHWYCCKHUX JJICMCHTOB, II0 06paTI/IMOCTI/I, 0 y4aCTUIO KaTanmaTopa). DK30- U
OHAOTCPMHUYCCKUC PCAKIHNHN, TCPMOXUMHUUYCCKUC YPABHCHUS.

Ilonstue o CKOpOCTHU XHMHUYECKOH pCaKkuuu. IToustue 00 O6paTI/IMLIX n H606paTI/IMBIX
XUMHUYCCKUX PCAKIUAX. IIoHsATHE O TOMOTE€HHBIX U TCTCPOTCHHLIX PCAKIIUAX. Ilonamue o



Xumuueckom paernogecuu. Paxmopul, 1UAIOUWUE HA CKOPOCMb XUMUYECKOU peaKyuu
U NONOIAHCEHUE XUMULECKO20 PABHOBECUAL.

MexaHu3M  OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX  peakiuii  (DJICKTpOHHBIA  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHON PEAKIIUH).

Teopust 37meKTPOAUTHUYECKONW TUCCOLMALMU. OIIEKTPOJIMTHl M HEINEKTPOJIUTHL. KaTHOHBI,
aHUOHBI. MeXaHU3M JIUCCOLMAlMK BEIIECTB C PA3JMYHBIMU BHJIAMU XUMHUYECKOM CBSI3H.
Crenenp quccorpaniy. CHiIbHbIE U C1a0bIe AIEKTPOIHUTHI.

Peakuuu noHHOro oOMeHa. YcClloBUSI IIPOTEKAaHUs peakUuil MOHHOIO OOMEHA, MOJIHBIE U
COKpallEHHbIE HOHHBIE ypaBHEHUs peakiuil. CBOiCTBa KUCIIOT, OCHOBAaHUH U COJIEi B CBETE
MIpEJICTaBICHUM 00 3IEKTPOIUTHUECKON aucconuanuy. KauecTBeHHbIe peakuy Ha HOHBI .
Ilonuamue o cudponuse conet .

XUMUYECKUN JKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPUCTAJUIMUECKUX PpEIIETOK
HEOPraHMYECKUX BEIIECTB — METAIJIOB M HEMeTauioB (rpadura M anMmasa), CIOKHBIX
BEILECTB (XJIOPUIA HATPHUS); UCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTHM XUMHUYECKOH pEeaKUuu OT
BO3JICWCTBUS Pa3IUYHbIX (DAKTOPOB; MCCIIE0BaHHUE 3JIEKTPONPOBOAHOCTH PACTBOPOB BEILECTB,
mporecca JUCCOLMALMU  KHUCIIOT, IIejaoYeil U coiedl  (BO3MOXHO HCHOJIb30BaHUE
BUJIEOMATEpUANIOB); TPO- BEAECHUE OIBITOB, WUIIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUS
peakuuii MOHHOTO OoOMeHa (oOpa3oBaHME OCa/Ka, BBIJICJICHHE ra3a, oOpa3oBaHHE BOJIbI);
OTBITOB, WJUIIOCTPUPYIOIIMX HPUMEPHl OKUCIH- TEIbHO-BOCCTAHOBUTENBHBIX pPEAKIHM
(ropeHue, peakiuu pas3okKeHUs, COeAUHEHNS); pacllo3HaBaHNE HEOPTaHUYECKUX BEIECTB C
MOMOIIbI0 KaUECTBEHHBIX PEaKIUil Ha MOHBI; PElIeHHE SKCIIEPUMEHTAIBHBIX 3a/1ay .

Hemetaninl u uX coeuHeHus

OOmast xapakrepuctuka ranoreHoB. OCOOEHHOCTH CTPOEHHUsSI aTOMOB, XapaKTEPHbIE CTENEHH
okucnenus. CTpoeHne M QU3NIeCKue CBOMCTBA MPOCTHIX BEUIECTB — TaJOreHOB. XMMHUUECKHUE
CBOICTBa Ha IpuMepe XJiopa (B3auMOJEHCTBUE C METaulaM{, HEMETaJUlaMH, ILIEeI0YaMH).
Xnoposoaopoa. CosnsiHasi KMCI0Ta, XUMUYECKUE CBOMCTBA, MOJIy4YeHUE, TpUMEHEHHE. JeiicTBuIe
XJIOpa ¥ XJIOPOBOJIOPOJA HA OPraHU3M 4esioBeka. BaxkHelme XI0puasl U X HaAX0XK/ICHHUE B
MIPUPOJIE .

OO6mrast xapakrepuctuka d1eMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUS.

Crtpoenue u (pu3MUeCKUe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U Cephl. AJUIOTPOIHBIC
MOAU(UKAIIMN KUCIOPOAa U cepbl. XUMHUECKUE CBOICTBa cepbl. CepoBOIOPOI, CTPOCHHUE,
bu3udeckre U xuMudeckue cBoicTBa. OKCHIBI Cepbl KaK MPEJCTaBUTENN KHCIOTHBIX OKCHUJIOB.
Cepnas kucnoTa, GuU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MpeACTaBUTENs Kilacca
KHUCIIOT U crnenuduueckue). XUMUYECKUE PEaKIMH, JeKalllie B OCHOBE IMPOMBIIIJICHHOTO
croco0a moiyueHus: cepHoM KucioThl. [Ipumenenue. Coiu CepHOM KHUCIOTHI, KaueCTBEHHAs
peakiusi Ha cyiabdaT-uoH. HaxoxkneHue cepbl U €€ COeAMHEHUN B MPHUPOJE . XUMUUECKOE
3arpsi3HEHUE OKPYKAIOIIEeH Cpelbl COCTUHEHUSIMH Cepbl (KHCIOTHBIE JOXIH, 3arps3HEHUE
BO3]lyXa U BOJJOEMOB), CITIOCOOBI €T0 MPEIOTBPAILICHUS .

OOmiass xapakTepucThka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHbIEC CTENIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHHe B IPUPoAe, PU3NYECKHe U XUMUYECKHe cBoicTBa. KpyroBopor azora
B IpHpoJie . AMMUAK, ero pu3nyeckue 1 XMMUYEeCKUe CBOUCTBA, MOJyYeHUE U MPHUMEHEHHUE.
Conu aMMoHuS, UX (Qu3MUYecKHe U XUMUYECKHe CBOIiCTBa, MpuMeHeHHe. KadecTBeHHas peakuus
Ha MOHBI aMMOHM. A30THas KUCIIOTa, €€ MoJyyeHue, (U3nYeckue 1 XMMUYECKHe CBOMCTBA
(oOmme kak mpeacTaBUTENs Kilacca KUCIOT U cnenuduueckue. Mcnoip3oBaHle HUTPATOB U
cojel aMMOHHMS B KauecTBe MHHEpalbHBIX YA0OpeHHi. XuMHUYeckoe 3arps3HeHue
OKpYXKarolllel cpesbl COCTUHEHUSAMHU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHUE BO3/yXa,
MTOYBBI U BOJOEMOB).

®ocdop, amrorponnsle Momupuxaimu (ocdopa, GuaMUecKHMe U XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa(V) u dpochopnast kucnota, Gpusndeckre U XUMUYECKHE CBOWCTBA, TOIYYEHUE.
Hcnonb3oBanue GpochatoB B KaueCTBE MUHEPATBHBIX YA00PEHHIA.

OOmast xapaktepucTuka 31eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOEHHsS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHNUS .



VYraepon, amioTponHble MOAMGUKAIMKM, PAacIpOCTpaHEHHWE B THpupoie, (u3ndeckue u
XuMuueckue cBoictBa. Ancoporms. KpyroBopot yriepona B mpupose. OKCHabl yriepoja, ux
¢u3nUecKkue U XMMUYECKUE CBOMCTBA, ICHCTBHE HA KUBBIE OPraHU3MBbI, TIOJTy4YEeHHE U
pUMEHEHHE. DKOJOTHYECKUe MpoOIeMbl, CBA3aHHbIe ¢ okcuaoM yriepona(lV); rumoresa
rJ100aIbHOTO MOTETJICHUS KJIMMAaTa; NapHUKOBBIN 3 (eKT. YToapHas KUCI0Ta U €€ COJU, UX
¢u3nueckue U XMMUYECKHE CBOWCTBA, TOJyYeHHE M NpUMeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-MoHBL. Mcnonp3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIILICHHOCTH U
CEJIbCKOM XO3SMCTBE.

[lepBoHauanbHble NOHATHA 00 OPraHUYECKUX BEILECTBAX KAKO COEIMHEHUSX Yriepoja
(MeraH, 3TaH, 3TWIEH, AUETHJIEH, 3TaHOJ, IVIMLEPHUH, YKCYCHas Kuciorta). Mx cocmag u
xumuueckoe cmpoenue. IloHATHE O OMOJOTHMYECKH BaXKHBIX BEIIECTBAX: JKUpax, Oenkax,
YIIEBOAAX — W UX POJM B KU3HU 4YeJoBeKa. MamepuanbHoe eOUHCMEO Op2aHUuyecKux
U HeOpP2aHU4ecKUX COeOUHeHUl.

Kpemunuii, ero ¢usmueckue M XUMHUYECKHE CBOWCTBA, IOJyYCHWE W NPHUMEHECHHE.
Coenunenus kpemHus B mpupoje. OOmume npectaBieHus o0 oxcuae kpeMHuaA(IV) wu
KpeMHUeBOH kucnore. CUIIMKAThl, UX WCIOJIb30BaHUE B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH.
Baorcnenwue  cmpoumenvnvle  mamepuanvi:  Kepamuka, CmeK1o, yemenm, OemoH,
JHcene306emon. IIpobaemvr bezonacnoco UCNONIL308AHUS CmMpoumenbHbix
Mamepuanos 8 no8CeOHeBHOU HCUHU.

XUMUYECKUI 3KCIIEPUMEHT: H3ydeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOWCTB
COJIIHOM KHCIIOTHI; NMPOBE/IEHNE KAUEeCTBEHHBIX peakUui Ha XJIOPUI-MOHBI U HaOIr0AeHUE
MPU3HAKOB WX TPOTEKAHUS; OIBITHI, OTPaXKAMOIe (U3NIECKUE U XUMHUYECKHE CBOWCTBA
rajJloreHOB U MX COEIMHEHUH (BO3MOXKHO HCIOJIb30BAHHEBUIEOMATEPUATIOB); O3HAKOMIIEHHE C
oOpasiamMu XJOpUIOB (TaJOTEHUIOB); O3HAKOMJICHHE ¢ 00pa3lamu cepbl U €€ COCAMHEHUSMH
(BO3- MOYKHO HMCTIOJIb30BAHUE BHUICOMATEPHAIOB); HAOMIOCHNE TpoIlecca OOyTIMBaHUs caxapa
MOJT JEMCTBUEM KOHIEHTPUPOBAHHOM CEPHOM KHCIIOTHI; U3YyYEHHE XHUMHUYECKUX CBOWCTB
pa30aBIICHHOW CEPHOM KHCIIOTHI, NMPOBEJACHUE KAYECTBEHHOW peakIuHu Ha Cyab(}ar-uoH H
HaOJI0/IeHNe MpU3HaKa e€ MpOTeKaHUs; O3HAKOMJIEHHE ¢ (DM3MUYECKUMHU CBOMCTBAMHM a30Ta,
dbochopa m ux coeauHeHUN (BO3MOKHO WCIIOJIH30BAHHE BUICOMATEPUATIOB), OOpa3laMu
a30THBIX U (ochOpHBIX yAOOpEHUH; MOoJIydeHne, cOOMpaHue, pacro3HaBaHUE U U3YYCHHUE
CBOICTB aMMuaKa; NpOBEJCHNE KaUYEeCTBEHHBIX peakiuii Ha MOH aMMOHUA U ¢docdar-uoH u
U3y4YCeHHE NPU3HAKOB HMX IMPOTEKAHMs, B3aUMOJECHCTBHE KOHLIEHTPUPOBAHHON a30THOM
KHUCIIOTBI C MeAbl0 (BO3MOXHO HCIOJB30BAaHUE BHAEOMATEPUANIOB); HM3ydeHHE MOJelnei
KPUCTAINIMYECKUX PelETOK anmasza, rpadura, ¢ysuiepeHa; 03HAKOMJICHHE C IPOLIECCOM
ancopOLMu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOIa3a;
HoJIyyeHue, cooupaHue, pacro3HaBaHUE M W3Y4YEHHE CBOMCTB YIJIEKUCIOIO rasa; MpOBEICHHE
KaueCTBEHHBIX peakuuii Ha KapOOHAT- M CHJIMKAT-HOHBl W M3y4CHHE IPU3HAKOB HX
MPOTEKAHUS; O3HAKOMJICHHE C TMPOAYKIUEH CHIMKATHOW MPOMBIIUICHHOCTH; DPEIIeHUe
AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaykHeiline HeMeTaIbl U UX COeTUHEHUSI.

MeTtamibl B MX COeIHHEHMS

OO0mrasi XapakTepUCTHKa XUMHUYECKHX OJJIEMEHTOB — META/NIOB HAa OCHOBAHHHM UX
MOJIO)KEHUSI B TEPUOJUYECKON cucTteMe xumuueckux sieMeHtoB JI. M. MenneneeBa u
ctpoeHust atomoB. CrTpoeHwe MeTauioB. Meramideckass CBsi3b M MeTajulMdecKas
KpUCTAJUITMYECKAsl PEIIETKA. DNEKTPOXUMHUYECKUN psifl HamNpspKeHUHd MeTaiuioB. Dusnueckue u
XUMHYECKHE CBOMCTBa MeTaioB. O0Iue crnocoObl monyueHus: Mmetamios. [lonsaTue o koppo3uu
METaJJIOB, OCHOBHBIE CMOCOOBI 3amMThl HUX OT Koppos3uu. CmnaBbl (CTalb, YYTyH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIIIIEHHOCTH.

[lenouHbple METAJIBL: MOJOXKEHUE B NIEPUOJIUYECKON CHCTEME XUMHUUYECKUX 31eMeHTOB [I. U.
MenneneeBa; CTpOEHUE UX aTOMOB; HaXOXJEHHE B Npupojae. PU3NYECKUEe U XUMHUECKUE
cBoiicTBa (Ha mpumepe HaTpus U Kanust). OKCUAbl ¥ THAPOKCUIIBI HATpus U Kanus. [Ipumenenue
MISJIOYHBIX METAJIIOB U UX COCAUHCHUM.

[I{er0uHO3EMENBHBIE METAJUIBI MATHUN U KaJIbLUI: MTOJI0KEHUE BIIEPUOIUYECKON CUCTEME
xuMuueckux 3neMeHToB . 1I. MeneneeBa; cTpoeHHE UX aTOMOB; HaX0XKIEHUE B IIPUPOJIE.
dusnueckue U XMMHUYECKHE CBOMCTBA MarHUs W Kajbliusd., BakHeHIne cOeIMHEHHS KalIbIUS



(oxcun, ruapokcu, con). JKECTKOCTh BOJBI U CIOCOOBI €€ YCTpaHeHHS.

ANIOMUHUI: TIOJIO)KEHUE B IEPUOJMYECKONW CUCTEME XHMMMueckux siemeHtos [l WM.
MeHzeneeBa; CTpoeHHE aTOMa; HaxOxXJIeHUE B mpupoje. Pusnyeckue U XUMUYECKHE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOICTBA OKCU/IA M TUIPOKCH/IA ATFOMHHHS.

XKenes3o: nonoxeHne B NEPUOAUYECKON cucTeMe XUMHUYEeCKUX dieMeHToB JI. V. Menneneesa;
CTPOEHHE aTOMa; HaX0KAeHHE B pupoe. Pu3nueckre 1 XMMUUECKUe CBOMCTBA xkene3a. OKCHIbI,
ruapokcuby conu xxenesa(ll) uxenesa(Ill), ux cocras, cBoicTBa U OJTyYEHHE.

XUMUYECKUN HKCHEPUMEHT: O3HAKOMJICHHE C 00pa3laMM METalJIOB M CIUIABOB, HX
(GU3NYECKUMHU CBOMCTBAMH; H3Y4YE€HHE PE3YJIbTaTOB KOPPO3HMH METAIIOB (BO3MOXHO
HCII0JIb30BAHNE BUAECOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJAEWUCTBUS OKCHJA KaJbLIUg U
HaTpUsl ¢ BOJOW (BO3MOXHO HCIOJb30BAaHUE BHUIEOMATEPHUANIOB); MCCIEJOBAaHUE CBOMCTB
XKECTKOM BOJIBI; Ipollecca TOPEHMs jKelle3a B KUCIO- pojie (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB); NPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX pPEAaKLUMUA Ha HOHBI (MarHus,
KaJIbLIMS, aTlOMUHMS, 1TuHKa, xene3a(ll) u sxeneza(lll), menu(Il)); nabmatoaeHue u onucanue
MPOLIECCOB OKpAIllMBaHUs IUJIAMEHM HWOHAMM HA-TpHsl, Kaldusl W Kajublus (BO3MOXKHO
WCII0JIb30BAHME BHJIEOMATEpUANIOB); HCCIENOBaHHE aM(pOTEPHBIX CBOMICTB THUIPOKCHIA
AIIOMUHUS U TUIPOKCHIA LIMHKA; PELIeHHEe HKCIIEPUMEHTANbHBIX 3aJa4 1o Teme «BakHelne
METaJJIbl U UX COETUHEHUS.

Xumus U OKpyXKawowas cpeia

HoBeie MaTepuanbl u TexHOJIOTHU. BemecTBa 1 MaTepraibl B TIOBCEJHEBHON KU3HHU YEIIOBEKA.
Xumus u 310poBbe. bezonacHoe UCMOIb30BaHNE BEIIECTB U XUMHYECKUX PEAKIIUNA B OBITY.
[lepBast mo- MOIIb MPU XUMUYECKUX OXKOTaX W OTpaBieHUSX. OCHOBBI DKOJIOTH- YECKOU
IPAaMOTHOCTH. XHMHYECKOE 3arps3HEHHE OKPYXKAWIMIeH cpenbl (MpeaeibHas JOMyCTHMast
koHueHTpanus BemiectB — [1/1K). Ponb xumun B permeHnn SKOI0rHIeCKUX MPOoOIeM.

[IpupoaHbIe UCTOYHUKHU YTIEBOIOPOJOB (YroJib, MPUPOIHBIN Ta3, HEPTH), MPOAYKTH UX
nepepaboTKH, UX POJIb B OBITY M TPOMBIIIIJICHHOCTH .

XUMUYECKUH IKCIEPUMEHT: n3ydyeHue o0pa3oB MaTepraioB (CTEKIIO, CIUIaBbl METAIJIOB,
MTOJIMMEPHBIC MAaTEPHAITBI ).

MesknpeameTnbie  CBSI3H

Peanuzanust MeXnpeIMETHBIX CBSI3eH MpHU M3YyYeHHH XUMHUHU BY Kjacce OCYyIIeCTBIISAETCS
yepe3 HCIOJIb30BaHME Kak OOIIUMX €CTECTBEHHO-HAYYHBIX MOHSTHM, Tak M TMOHSATHH,
SBJISIOMINXCS CUCTEMHBIMHU JUISl OT/IENIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTeCTBEHHO-HAYUHBIE MOHATHSA: HAay4YHBIH (DaKT, TUMOTE3a, 3aKOH, TEOPHUs, aHANIU3,
CUHTE3, KiacCU(HUKalus, MepUOIUd HOCTh, HAOIIOACHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE,
U3MepeHue, MOJelb, SBJICHHE, MapHUKOBBIA A(PQeKT, TexHosjorus, marepuanbl. Dusuka:
MaTepusi, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOM, PAJAUOAKTUBHOCTb, MOJIEKYIIA,
AIIEKTPUYECKHUI 3apsl, MPOBOJHUKH, MOJYIIPOBOJAHUKH, JUAICKTPUKH, (HOTOIIEMEHT,
WHIMKATOp, BEUIECTBO, TeJO, OO0BEM, arperaTHoe COCTOSHUE BEUIECTBa, TI'a3, pPacTBOP,
pPacTBOPUMOCTb, KpUCTANIMYECKasl pemiéTka, CIUIaBbl, (U3NYECKUE BEIMYMHBI, €IUHHIIBI
U3MepeHusi, KOCMHUECKOEe MPOCTPaHCTBO, IJIaHEThI, 3BE3/b1, CoJHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, ’3KocucreMa, MUHEpalIbHbIe yIOOpEHHUS,
MHKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, IIUTATEIbHbIC BEIIECTRA .

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJBI, TOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

Ilpakmuueckaa paboma Ne 1. «H3yuenue cmpoenusn niamenu

Teopernueckad yactp: ['opeHrEe — CIIOKHBINA IPOLECC, CONMPOBOXKAAIOLININCS BBIICIEHUEM
SHEpPruy, KaKk MpaBuio, B

BUJIE TEIJIa U CBeTa. Pa3nuyaioT roMoreHHoe ropenue (Hanpumep, npu padoTe ra3oBoi
TOPEJIKHM), U TeTepOreHHOe ropeHne (HarpumMep, TOpeHre CrupTa U CyXoro ropryero).

B paccMoTpeHHBIX TpuMeEpax Mmiams UMEET CXOIHOE CTpOeHuE. B HEM MOXHO

BBIJICIIUTH TPU YaCTH.

BHyTpeHHHUI KOHYC TEMHOTO LIBETa (B CiIyyae ra30BOW TOPEJIKU CHHETO IIBETa) C

Hu3koM temmneparypoir ~ 300—500 °C. 3xech NpOUCXOIUT UCTIAPEHUE U PA3JI0KEHUE
TOPIOYEro BEILECTBA.




CpenHuii BOCCTAaHOBUTENIBHBIM KOHYC COCTOMT M3 CMECH BO3[yXa M TOPSILEro rasa.
3nech nox BausiHUEM Oosiee Beicokoi Temmeparypsl (1500—1800 °C) npomyKTbl
HCHApEHHUs U Pa3JI0KEHUsI TOPIOYMX BELIECTB aKTUBHO pEarupyror ¢ Kuciaopoaom. Ecinu
9acTh yriiepoaa ocTaércs CBOOOIHOW, TO €ro MeJbYaillihe YacCTULBl PACKAISIIOTCS U
IIPUJAIOT IUIAMEHHU SIPKOE CBEUEHHUE. JTa 4yacTh IulaMeHu Oorata yrapasiM razom CO —
CHJIBHBIM BOCCTAHOBUTEJIEM, [IO3TOMY €€ Ha3bIBalOT BOCCTAaHOBUTENbHOU. Touka
HanboJiee BHICOKOH TeMIIEpaTypbl HAXOJUTCS Ha OCTPHE BOCCTAHOBUTEIHHOTO KOHYCA.
BHemHuit OKUCIUTENBHBIN KOHYC 00pa3yeT HEBUAUMYIO 000JI0UKY, OKPYKAOITYIO
mams. 3A€Ch MO/l BAUSHUEM 3HAUUTEITLHOTO TPUTOKA KHCIIOPOIa BO3yXa IPOUCXOAUT
0JIHOE OKMceHue roproyero Bemectsa 10 CO2 u H20 (npu ropenun cyxoro
TOpPIOYEro Ha OCHOBE YPOTPOIMHA Takxke oOpaszyercst N2). IIpu sTom ocraérest H30bITOK
KHCJIOPOJIa, KOTOPBIM NP BBICOKOW TeMIEpaType 00JIaJaeT BBICOKOW OKHCIUTEIBbHOMN
aKTUBHOCTBIO, II0OTOMY BHEIIHSS 4YacTb IIJJAMEHM HA3bIBAE€TCS OKHUCIUTENIBHOM.
Hcnonb3ys noaayB Bo3ayxa, MOKHO YBEJIMYUTh TEMIIEPATYpPY IJIAMEHHU.
[IpakTnyeckas yacTb: Llenb onbiTa: U3y4uTh CTPOCHHE MJIAMEHH, OTPEIEITUTh
TEMIIEPATYPY B Pa3HBIX €0 30HaX MPU UCHOJIB30BaHUH Pa3INYHBIX UCTOUHHUKOB TEIUIA .
Ilepeuenv oamuuxos yugposoii
nabopamopuu: NaTIUK TEMIIEpaTypbl

TepMONapHbIN. /Jonornumenvroe

000py0osanue: NTATUB C 32KUMOM;

JepxKaTelb AJis NpoOUPOK; CIUPTOBKA

. Mamepuanwi u peakmugwi: cnupt

STHJIOBBI; CyX0oe roproyee; cBeya.

Texuuxa bezonacnocmu:

1. PaGota cBs3aHa C OTKPBITHIM IJIaMEHEM — OEpEeruTech 0Kora.

2 . Tepmomniapa mocJe U3BJICUSHHSI U3 TUNITAMEHH OCTBIBAET HE Cpa3y — OeperuTech 0Kora.
3 3.B ciupToBKe COACPIKUTCS TOPIOYast KUIKOCTb.

Hnempyxkyus K 8b1nonHeHuro:

1. [ToaxmrounTe BHICOKOTEMIIEPATYPHBIN JaTYUK (TepMOIapy) K perucTpaTopy

JaHHBIX (KOMIIBIOTEPY). 3aKpEenuTe JaTUMK B IITATUBE TAK, YTOOBI €10 KOHYHUK

Kacajcsi QUTHIIS CIIUPTOBKH .

2 . 3axrure cnupToBKY. Koraa nmoka3anus cTaOuIM3UpyIOTCs, 3alUIINATE

3HAYEHHE TEeMITEpaTyphl Ha cxeme miaMeHu (puc. 1).

3.IlepememaiiTe AATYMK TEMIEPATyphl B CIAECAYIOIIYIO TOUKY IJIAMEHU B

COOTBETCTBHH CO cXeMOH. J{71s1 3Toro ocnadsiite MydTy u nepemeniainte eé

(BMecTe ¢ Jankoi U AaTYMKOM) B Hy>kHOE MecTo. Korja nokazanus

CTaOMIM3UPYIOTCS, CHOBA 3aHOCUTE 3HAUCHUE TeMIIepaTyphl B

COOTBETCTBYIOIIEH TOUKE Ha CXEMY .

4 . Tak u3mMepbTe TEMIIEpaTypy BO BCEX TOUKaX IMJIaMEHHU, OTMEUYECHHBIX Ha CXEME .

5 . [loBTOpHTE ACHUCTBUS CO CBEUOI M CYyXUM T'OPIOYHM.

6.00parute BHMaHue! [Ipy H3ydeHUr CTPOCHHS IITAMEHH CYXOT0 TOPIOYEro UCTOb3yeTcs 1/4
yacTh TabneTku. Kycouek roprodero noMemnamT Ha KepaMU4ecKyIo TUTUTKY.

Puc. 1. Touku u3MepeHus TeMIepaTyphl INIAMEHH

7 . BHecuTe B miamMsi CHUPTOBKHY Ha MOJIMUHYTHI MpoOupKy. U3BiekuTe npoOupKy U3 MiIaMeHd U
paccMoOTpHUTe €€ MOBEPXHOCTD.

8 . IloBTopuTe OMBIT co cBeuoit. Kakoro nisetaoopaszoancs Hanét? Yto 310 3a BemiecTBo? Pe3ynbraTel
M3MepeHu/HabI0IeHHI

Hcrounuk Temneparypa okosio  (Temneparypa B Temneparypa B Yro
TEIIOTHI ¢buTtHis (Kycouka CpeIHEN 4yacTu BEPXHEH YacTu o0pa3oBajnoch
TOpIOYETO) IJIaMEHU IJIAMEHH Ha
[IOBEPXHOCTHU
npoOUpKU
CrnmpToBka
Caeua




3 |Cyxoe roprouee

Bui6oowi:
B BBIBOJ1aX yKa3aTh, KAKO HCTOYHUK TEILIOTHI IPEANIOYTUTEIBHO HCIIOIb30BaTh B XUMUYECKOM
nabopaTopuu U IOYEMY .
Konmponvuvie sonpocut:
1 . Kakoii HCTOYHHK IIaMeHH ObLT Uctosib3oBan? 2 . Kakast yacTh miuamMeHu camasi ropsiaast?
3. o xaKoii MaKCUMaJbHOHM TeMIepaTypsl yaa&rcs nporpets Tepmomnapy? 4 . Uto ropsyee — LEHTP
IJIAMEHU WM Kpasi?
5 . [louemy criupTOBKa rOPUT MOYTH OECLIBETHBIM IIJIAMEHEM, a CBeYa — CBETSIIUM? MOXKHO Jin
HCII0JIb30BATh CBEYM B JJAOOPATOPUM BMECTO CIIUPTOBOK?
6 . Kakue mpoayKThl TOPSHHS OJIMHAKOBBI y CIUPTOBKY U cBeun? 7 . 3amanue i noarotoBku k ['MA,

BIIP
[Ipu HarpeBanuu TBEPABIX BEIIECTB B MPOOUPKE HEOOXO0AUMO: 1.B3SITh MPOOUPKY B PYKH U HarpeBaTh
Ty 4acTb, TJIE JISKHUT BEIIECTBO; 2.3aKPEMUTh MPOOUPKY B IITATUBE U HATPEBATH TY YaCTh, I/I€ JICKHUT
BEILIECTBO;
3.B34Th IPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YacCTh, I/I€ JICKUT BEIIECTBO;
4.3aKpenuTh TPOOUPKY B IITATUBE, IPOIPETH BCIO TPOOUPKY, a 3aTEM Ty YaCTh, TJI€ JIEKUT BELIECTBO .
(ITpaBuJibHBIN OTBET: 4 .)
8.3aganue s pa3BUTHS PYHKIIMOHAIBHONW TPAMOTHOCTH
B xnure Maiikna @apanes «/ctopust cBeun» aBTOP ONMUCHIBAET ONBIT, KOTOPBIM OH IEMOHCTPUPOBAII
Ha CBOUX JIEKIUAX. B muiaMst cBeur oH moMenan n30rHyTYIO CTEKISTHHYIO TpyOKy. OJIuH KOHel TpyOKH
OITYCKaJICSl HEJTAJIEKO OT (PUTHJISL, BTOPOM BBIBOJIMJICSI HA HECKOJIBKO CAHTUMETPOB OT IlaMeHu. Yepes
HEKOTOpOE BpeMsl K KOHILY TPYOKH MOJHOCUIIN ropAllyto J1yduny. [osBisiiocs miamMs, KoTopoe
CYIIECTBOBAJIO OTAENBHO OT IIaMeHH cBeur. Kak MOXHO OOBSICHUTD 3TO sIBIEHUE?
Oter: B 3T0#i yacTu niamMeHu NpoucxouT ucnapenue napaduna. [lapsl napaduna Ha Bo3ayxe, npu
MOPKUTaHHUH, 3aTOPAIOTCSl.

Puc. 2. OnsIT ¢ 1amMeHeM cBedn

JdemoHcTpaunoHHbIH 3KcniepuMeHT Ne 1. «Boidenenue u noznowenue menia — npusnHak
XUMUYECKOU PeaKyuuy

Teopernueckas uactb. Pabota mnpoBoauTcss mpu u3ydeHHH Tembl «lIpu3HaKM XUMHUYECKUX
peakuuii». Boigenenue U NOrIomieHue TerIoThl, I3MEHEHNE OKPAacKH pacTBOPOB WJIM BELIECTB,
BbIJICJICHUE Ta3a SBIJISIOTCSI OCHOBHBIMU IIPU3HAKAMHU XUMUYECKUX peakiuil. Takke uMeeT CMbICI
MOBTOPUTH PabOTy MPU BBEACHUM MOHATHS «TEIII0BOM dPHEKT peaKkium .

[IpakTnueckas yactb. Llenb paboThl: MPOJEMOHCTPUPOBATH BHIACICHUE U TOIJIONICHUE Teria MpH
XUMHYECKUX peakuusax. CBA3aTh MOKa3aHMs 1aTYMKa TEMIIEPATypPhl C OCA3aTEIbHBIMU OLYIICHUSIMHU.
Ilepeuensy oamuuxos yughposoii 1abopamopuu: 1aTINK TEMIEPATYPHI MITATHHOBBIN.
Jononnumensnoe 0o6opyoosanue: Ba XUMHUECKUX ctakana (50 mir), mpoMbIBalika ¢
JTUCTUIUTMPOBAHHOM BOJIOM, CTaKaH JUIsl CTMBA OTPaOOTaHHBIX PACTBOPOB.

Mamepuansi u peaxmugul: alIFOMUHUEBAS IPOBOJIOKA WK Ipanyibl, 20%-HbI pacTBOP THAPOKCUAA
natpust NaOH, 10%-nb1it pactBop ykcycHoi kucnotet CH3COOH, ruapokap6onar natpus NaHCO3

Texnuka 6ezonacnocmu: 1 .PaboTtaTh B OYKax. 2.Tpebyetcs cobmoieHUE Mep

0e3011acHOCTH IIpu paboTe ¢ rUAPOKCUIOM HATpHs W HarpeBaTelbHBIMU MPHOOpaMH.

Hucmpyrkyus k evinonnenuro: 1.B xumndeckuil crakan Haneite pactBop menoun NaOH. M3mepsre
ero temneparypy. IlomecTure rpaHynbpl WM NPOBOJIOKY ATIOMUHUS TaK, 4YTOOBI HaJl HUIMU OCTaBaJICs
cioit sxuakoctu. Korna HauHETcs peakuus, oOpaTuTe BHUMaHUE IIKOJBHUKOB Ha BbIIEICHUE Ta3a U
yBEJIMUEHUE TeMIieparypsl. JKenatenbHo (ecnu peakuus UIET HE CIUIIKOM OypHO) MPOUTH MO Kilaccy
U JaTh IIKOJbHUKAM IOTpOraTh CTaKaH, YTOObI YOEAWUTHCS, YTO €ro COAEPKUMOE pa3orpesoch.
OTMeThTe MaKCUMaJIBHYIO TeMIepaTypy pacTBopa. IlomydeHHbIN pe3ynbTaT 3aHEeCUTE B TAOIUILY .
2.IIpomoiiTe maTymk TemmepaTypsl Bojoi. B crakan Haneite ykcycHyro kucnoTy Hall 1/3 mo BeicoTe. M3mephTe
e€ remneparypy.

HeGonpmmMu mopuusiMi HachIbTe T'HAPOKApOOHAT HATpPHUs, MOMENIMBAs JATYUKOM TEMIIEPaTypHI.
OOpatuTe BHUMaHUE IIKOJIBHUKOB Ha BbIJICIEHUE ra3a - MpU3HaK XUMU4ecKoi peakiuu. [Tocmotpure,
KaK U3MeHseTcs TeMrneparypa. OTMETbTE MUHUMAIIBHYIO TEMIIEPATYPY pacTBOPA.

[Tomy4eHHBbIi pe3y/bTaT YUEHUKH 3aHOCAT B Tabnuiy. Pe3ynbraTsl n3mMepeHuil /HabmroneHui



Pearupyromue Havanwhas MakcumanbHas/mMu | Beigenenue wim

BCIICCTBA TEeMIIEpaTypa HUMAaJIbHas MOTJIOIIECHUE TCILJIOThI
pacTBOpa TeMIIepaTypa
pacTBOpa

PacTtBop menouu u
ATIOMUHUMN

PactBOp ykcycHoM
KHCJIOTBI U COJIa

Bwv1600bi: Yka3aTh NIpU3HAKU XUMUYECKUX PEAKLIUH.

Konmponvnuie 6onpochwi:

1 .ITpuBeaute npumepbl peakuii, IPOTEKAIOLIUX C BbIIEJIEHUEM TEIIOTHI.

2 Jlns mojy4eHus: HeraméHO!W U3BECTH MeJT POKAJIMBAIOT MIPU BEICOKOH TemIieparype.

K xakoMy THIy MOKHO OTHECTH 3Ty peakuuto? 3.3aganue s noarotoBku k ['MA,

BIIP: Tonbko XMMHUUYECKHUE SIBJICHHS MIEPEUHUCIIEHBI B TPYIIIIE:

1.T'openue cBeun, BbINIAJCHUE JOKAEBBIX Karelb, KulleHue Boabl  2.CkucaHue si0J0YHOro COKa,
CKHCaHHUE MOJIOKa, pacTBopeHHe Mena B ykcyce 3. TasiHue cHera, IiaBjieHUe CBUHIA, IPOTyXaHUE
KYpPUHOTO stidlia 4.006pa3oBaHue TyMaHa,
ropeHue OEHrajabCKOM CBeYH, TOPEHHE MPUPOHOTO ra3a

JeMoHcTpauMOHHBIH KcniepuMeHT Ne 2. «Pa3znosicenue 600l 31eKmpuuecKum moKom»
Teopernueckas yacte. [lepen HauanoMm pabOTHI ciieAyeT 0OCYAUTH CO MIKOJIbHUKAMU BOIIPOC: MPOCTHIM
WJIM CIIO’KHBIM BEIIECTBOM SIBJsieTCs BoJa. [locie BEIABMKEHUS yYalIUMUCS pa3InYHbIX TUTIOTE3
YYUTEIb TPOCHT MPEUIOKUATH BAPHAHTHI HX SKCTIEPUMEHTAITBHON MPOBEPKH.

OOBIYHO aHHBIN OMBIT PEKOMEHIYIOT MPOBOAUTE B pubope ['odmana, ycTpoiicTBO KOTOPOro SIBIISIETCS
JOCTaTOYHO CJIOXHBIM JJIi BOCBMHMKJIACCHUKOB. YJJ00HEE €ro mpoBOAWTH B MpUOOpe ISl OMBITOB C
ANEKTPUYECKUM TOKOM, HCIIOJIb3yd B KauecTBe AeKTpoauTa 10%-HbIl pacTBOP TMAPOKCHIA HATPUA U
CTaJIbHBbIE (JTy4llle HUKEJIEBbIE) AIEKTpoAbl. Bo n3bekaHne BCIEHMBaHMsI pacTBOPA MPH JIEMOHCTPALMU K
AIIEKTPOJIUTY CIeAyeT A00aBUTh 3TUIIOBBINA cnupT (Ha 4 06bEMa pacTBopa 3aekTpoiauTa 1 00bEM 95%-
HOTO pacTBOpa CIUpPTA) .

IIpaktuyeckas yactb. Llenb paboThl: chopMUpOBaTH MPEACTABICHUS Y YUALIUXCS 00 aHATIM3€ CIOMXKHBIX
BEIIECTB U U3MEHEHUH MOJIEKYJI CJIOKHBIX BELIECTB B X0OJI€ XUMUYECKUX PEAKLIUH.

Hononnumenvnoe obopyodosanue: IpuOOP A1l ONBITOB C NEKTPHUUECKUM TOKOM; HCTOUHUK HOCTOSIHHOTO
TOKA: MPOOMPKHU - 2 IIT., IPOHYMEPOBAHHbIE; JTYYMHKA; CIIUPTOBKA; MPOOKU — 2 IIT, IUHIIET .
Mamepuanwt u peakmugwr: ciupt 3TWII0BbIN, 10%-HbII pacTBOP 1IENI0YH.

Texnuka b6ezonacrnocmu: PabotaTh B oukax. TpeOyroTcs crenuanbHble Mepbl 0€3011acHOCTH Ipu padoTe
C TUAPOKCUIOM HATpHS .

Hucmpyrkyus k evinoanenuro: 1.3al10JHUTE SIEKTPOJIUTHUECKYIO BAHHY U IEMOHCTPAIIMOHHbIE IPOOUPKU
pPacTBOPOM AJIEKTPOJIUTA 3apaHee, A0 ypoka. 2.IIponemMoHcTpupyiite npudop ydammmcs, 0ObsICHUTE €ro
YCTPOMCTBO U BKJIFOUUTE IMOCTOSHHBIHN 3IEKTPUUECKUI TOK.

3.HabGnromaercs BblAeneHHE Ta30B Ha 3JIeKTpoaax npudbopa. OOpatuTe BHUMaHHUE YYalllMXCsl HA TO, YTO
OJIMH U3 ra3oB BBIJICJIAETCS MHTCHCUBHEH M 3aHUMAaeT B JBa pa3za OoJbIIMN 00BEM HO CPABHEHUIO CO
BTOPBIM Ia30M.

4.06cyaurte HabIOAaeMble IPU3HAKA XUMHUYECKON PEaKlMH, ceaiTe NpeanosoKeHus O TOM, B KaKUX
poOMpKaxX HAXOAATCS KUCIOPOA U BOAOPOA. DIEKTPOJIU3 MPEKpaTUTe, KOrAa B NMpoOHpKax Habepércs
OKO0JI0 6 MJI BOjIOpOJia ¥ 3 MJT KMCIIOpOJa .

5.00patuTe BHMMaHUE Ha pa3iuyHble 00BEMBI COOpaHHBIX ra3zoB. I[IpoOupkM IUIOTHO 3akpoiire
poOKaMHM MOJI CIIOEM BJIEKTPOJUTa. TIerouiel TydnHoi onpenenuTe Haludue KUCIopoJa B MpoOHpKe,
ropsimei JyduHoi mojoxxrure Bojgopos. Ilpemioxkute yyammmes 3aHECTH pe3yabTaTbl HaOMIONEHUH B

Tabnuiy. PesynbTarel HabmoIeHUI
Howmep npoOupku OO0béM raza Haspanmue raza
1
2

Bu1600v1: OTpa3zuTh, 4YTO MPOUCXOTUT C MOJIEKYTAMH CJIOKHBIX BEIIECTB B X0JI€ XUMHUECKOM peakluu.
Konmponwvhuie sonpocur: 1. MOXKHO JIU 110 BHELITHEMY BUAY OTIIMYUTH T'a3 BOJAOPOJ OT rasa kuciopozaa? 2
.Kaxue yacTuiipl COXpaHSIOTCS B X0/1€ IPOTEKAHUS PEaKLIMU Pa3I0KEHUS BOJIbI, & KAKUE pa3pyIIatoTcs?



3 .Kak nokasare, 4TO B cOCTaBe caxapa cojep>KaTcst aTOMBbI yriiepozaa?

4 3ananue s noaroroBku k [MA, BIIP. [Ipu coOupanuu ra3oB UCMOIB3YIOT TPUOOPHI,
npeJcTaBiIeHHbIe Ha pucyHKe. C MOMOIIBIO, KAaKUX U3 YKa3aHHBIX MPUOOPOB MOXKHO cOOMpPaTh BOJOPOa?
O06ocHyliTe CBOM OTBET, MCXOJIs U3 CBOMCTB JAHHOTO Tasa.

Puc. 7. IlpuGops! 11 coOMpaHusi Ta30B

(A) (b)

/ ) i (:n
— W F)

JeMOHCTpalUMOHHbIN aKkcnepumeHT Ne 3. «3aKOH COXpaHeHWs MacChl BeLecTB»
Teopernueckas yacte. [lpu m3ydeHHM NaHHOW TEMBI IEIECOOOPA3HO CO3/aTh MPOOJIEMHYIO CHUTYAIIHIO,
JUTSL pa3perieHus
KOTOpOil y4amiuecs BbIABUTAIOT TUIIOTE3bI, TPEOYIOIINE IKCIIEPUMEHTaIbHOU TpoBepku. [Ipu oOcyxaeHnn
HpGI[J'IO)KGHHBIX BapI/IaHTOB HpOBepKI/I BBIIBUHYTBIX THUIIOTE3 BOCBMHUKIIACCHHUKHU npezmaraIOT pasanHHe
BapI/IaHTI)I KOHCprKIII/II/I HpI/I60pOB, T.C. HpOfIBJ'ISIIOT TBOp‘-IeCKYIO AKTUBHOCTB, B XO/I€ KOTOpOﬁ HpOI/ICXOI[I/IT
MePEOCMBICIICHHE TTPHOOPETAEMBIX 3HAHUH.
Ha ypoke yuamumecs y3HaroT o padorax M. B. JlomonocoBa u A. JlaByasbe, TOCBSIIEHHBIX OTKPBITHIO
3aKOHA COXPAHEHHUS MacChl BEIIECTB, (OPMYIUPYIOT 3aKOH, MPUXOJAT K BBIBOJY, YTO Macca BEIIECTB B
X0e peaKHI/II/I JOJDKHA OCTaBaTbhCA HOCTOS[HHOI71. 2106I/IBH_II/ICI) IIOHUMaHusA JaHHOI'O0 TE3uca, y"II/ITeJ'H)
JEMOHCTPHUPYET IKCIIEPUMEHT .
[IpakTtuueckas yactb. lenb paboThI: SKCIIEPUMEHTATIBHO T0KAa3aTh 3aKOH COXPAHEHHST MACChI BEIIECTB .
Jlononnumenvroe 060pyodoearue: BEChl TEXHOXUMHUUECKHE HIIA JICKTPOHHBIC; CBeUa; KOJI0a TUIOCKOIOHHAS
250 MIT; MOKa 71 COKUTaHUST BEIECTB.
Mamepuanst u peakmusbl. cBeUa.
Texnuka 6e3onacnocmu’. BHITIOTHATH TPEOOBaHUS MPU PAOOTE C OTKPHITHIM IIJIaMEHEM.
Hncmpykyus k evinonnenuro; Ha peluaXHBIX WM DJIEKTPOHHBIX BECaxX YpaBHOBEIIMBAETCS CBEYa, a 3aTEM
YUHUTENb 3aXuraeT e€. Yuamumecs HaOIoaloT, 4TO B T€YeHHE ~| MUH paBHOBECHE BECOB HApyIIAeTCH,
YalrKa ¢ TOPSIICH CBEYOW MOJHUMAETCS BBEpPX. YUalIUMCS 3aJaloTcs BOMPOChl: «Kak MOKHO OOBSICHUTH
HaOmogaemblid (pakt? Kak 3TOT (hakT cormacyercs ¢ 3aKOHOM COXpaHEHHs Macchl BemecTB?» OOCyxeHne
JAHHBIX BOMPOCOB MPHUBOJMUT YYAIIUXCA K MBICIM O TOM, YTO 3KCIEPHMEHT IPOBEAEH HEKOPPEKTHO,
cleyeT U3BMEHUTh KOHCTPYKIIMIO TTproopa.
Yuutenp 3apaHee OJDKEH MOJATOTOBUTH KOJIOY TOCTATOYHO OOJIBIIOrOo 00bEMa C XOPOIIO IOJOTHAHHOM
MPOOKOH, B KOTOPYIO BCTaBJIeHA JIOJKEUKA.
B noxeuke 3akperuisieTcss cBeua. Beck mpubop B cOope 3apaHee ypaBHOBEIIMBaeTCS Ha Becax (puc. 8) .
Korpa yuwamuecss mpuxoasaT K BBIBOAY, YTO OIBIT CJENyeT MPOBOAMTH B 3aKPBITOM IMPHOOpPE, YUUTENIh
JOCTa&T BEChI C KOJIOOH, 3aKUraeT CBeuy, 3aKpeIiEHHYIO B JIOKEUKE, BHOCHUT B KOJIOY M TUIOTHO 3aKpPBIBAET.
VYyaiuecs: BUIAT, YTO paBHOBECHE BECOB HE HAPYIIAETCS B XOJI€ BCETO HKCIEPUMEHTA .

Puc. 8. ITpubop 1 1eMoHCTpaIuy 3aKOHa COXPAHEHHS MAcChl BEIIIECTB

BbiBOAbI:

B BBIBO/1aX HEOOXOIMMO OTPA3UTh TE3HC, YTO Macca BELIECTB MPHU MPOTEKAHUN XMMHUYECKONW peaKkLuu

COXpaHsercs .

Konmponvhuie 6onpocul:

3ananus Ui pa3BUTHs GYHKIIMOHAIBHOM IpaMOTHOCTH

1.ITpu ropenun apoB ocTaércs 3051a. Macca 30J1bI MEHbIIE MACChI B3ATHIX JJIS CKUTaHUS ApoB. Kak MOXXHO
OOBSICHUTB 3TOT (haKT?

2. Jlng mpUroToBIIEHUST MSCHOTO OylbOHA MOBap B3sT Kycok msica Maccoit 1 kr . Iocne

Bapku Kycok msca crai Becuth 800 r . [Touemy macca u3meHunaco?



JemoHcTpaumoHHbI akcnepumeHT Ne 4. «OnpeaeneHne coctaBa BO3ayxa»

Teopernyeckas dactb. Ilepen mpoBeneHHEM SKCHEPUMEHTA YYalIUMCS HEOO0XOAUMO OOBSICHUTH
YCTPOHCTBO MprOOpa, YTO 03HAYAIOT JesieHHs. Taxke He0OOX0AUMO yOeIUThCs, YTO MpoOKa mpudopa
TepPMETHYHO 3aKPBIBAET COCY/I.

[IpakTuyeckas yacTb. Llenp paboThl: SKCIIEPUMEHTAIBHO OTPEACTUTH 00BEMHYIO OO KUCIOPOia B
BO3/yXE .

Hononnumenvroe ob6opyodosanue. IpuOOP AJIs OTIPEICIICHUs] COCTaBa BO3yXa, IITATHUB, CIUPTOBKA,
CTEKJISTHHAs MAJI0YKa, JIy9uHa, CTaKaH C BOJOMH.

Mamepuanwt u peakmugwi: KpacHbIl (ochop.

Texnuka bezonacnocmu:. C 0CTOPOKHOCTBIO 00paIaThCst ¢ ropsimum Gochopom.

Hnuempyxkyus Kk 661nonHeHuio:

1.KpucrammusaTop HanmoJIOBUHY 3an0JTHUTE Bo10M. Ha moBepxHOCTH BObI HOMECTUTE (papPOopoBYyIO

gamky ¢ 1—1,5 r cyxoro kpacHoro ¢ocdopa. 2.06parute BHUIMaHUE Ha HEOOXOJMMOE YCIIOBHE
SKCTIEPUMEHTa — BIIAXKHBIA (ochop ncnonbp3oBars Henb3s! Pochopa AOWKHO OBITH B3ATO OOJIBIIE,

geM TpeOyeTcst [UIs CBS3BIBAHUS BCETO KHUCIOPO/Ia, HAXOSIIETOCs B COCYIE.

3. OtkpoiiTe nMpoOKy mpuOopa M MOMECTUTE KOJIOKOJI B KpUcCTalu3aTop ¢ Bojaoil. Ilorpysurte kosiokos B
BOJy HACTOJIBKO, YTOOBI YPOBEHB BOJIBI COBMAIAN C HIDKHUM JeJIeHHeM KoJyiokoma. [Ipr 5ToM HIKHUMI Kpal
KOJIOKOJIa HE JIOJDKEH JOXOJHTH JI0 JHA KpUCTAJuIM3aTopa . [ 3Toro KOJIOKOJ 3aKpenuTe B ITAaTHBE HITU
MIOMECTHUTE Ha JTHO KPUCTATU3aTOPa JIBE CTEKIISTHHBIEC TAJIOYUKH .

4. CUIIBHO DPAa30TpeB KOHEIl CTEKJISTHHOM MAaJIOYKH, OMYCTUTE €€ B KOJOKOJ M Tomoxrute ¢ocdop. Kak
TObKO (ocdop 3aropencs, OBICTPO M3BIEKUTE MAJOUYKy M 3aKpodTe KoJokon mpoOkoil. Komokon
3aIOJTHAETCS TYCTBIM OCITBIM JIHIMOM, COCTOSIIIMM U3 YacTHUeK (ocHOPHOTO aHTHIPHIA.

5.1Ipu ropennu ¢ochopa 00BEM BO3ayXa BHYTPHM KOJOKOJA BHAYajle OT HArpeBaHWs HEMHOTO
YBEIMYMBACTCS, & YPOBEHb BOJBI B KOJIOKOJIE MOHIKAeTcs . [Io Mepe pacXoloBaHUS KHCIOPOJa IIaMs
nocreneHHo racHeT. bemsrit Gochopueiii anruapua pactBopsiercss B Boae . Cocya oxiaxkaaercs, ras B
KOJIOKOJIE TIOCTETIEHHO YyMEHbIIaeTcsi B 00BbEME . YpOBEHb BOJBI B KOJIOKOJIE TMOBbImIaeTcs . B
KpUCTa/NIN3aTOp JOJeWTe BOABI B TaKOM 00beMe, 4TOObI BHYTPU M CHAapyXXU KOJIOKOJA YPOBHHU OBLIM
OJIMHAKOBBI U COBINAJAIM CO BTOPBIM JIEJIEHUEM KOJIOKOJIA.

7 . OTkpoiite TpubOp U IPU MOMOIIU TOPSIICH JTyYrMHBI YOEIUTECh B TOM, YTO OCTABIIHICS B KOJOKOJIC Ta3
HE MOAJEP>KUBAET TOPEHUSL.

Pesynbrarel HaOMIO1EHMIH

Yucio aejaeHuil B Yuciio neineHuii B
npudope, npudope, Kakoii ra3 npopearuponan?
3al0JTHEHHBIX 3aMOJTHEHHBIX
BO3yXOM (110 razamu (mocine
MPOBEACHUS PEaKIINH) MPOBEACHUS
peaKIum)

BbiBOAbI:

B BeIBOIaxX yKa3aTh cojJiepykaHKe KHCIopoa B Bo3ayxe (B %).

KonTponsnsie Borpocsl: 1.Kakoii ra3z pacxoayercs mpu cxxuranuu ¢pocdopa B Bo3ayxe?

2.Kaxoii 00sEM kucnopoa B Bo3yxe? CKOJIBKO 3TO cocTaBiisgeT B nmpolieHTax? 3.1louemy st
MIPOBEJICHUS IKCIIEpUMEHTa OepyT u30bITOK Gochopa?

4.Kakoii ra3 ocrajics B KOJIOKOJIE TIOCII€ CTOPaHUs

docdopa? 5.3amanus s noarorosku k ['MA, BITP

VYkaxuTe, B KaKyto TpyIIy BXOJASIT BEIIECTBa,

3arpsA3HAOIINE BO3IyX:

1.BoASIHOM map, YIJIEKUCIbINA ra3; 2.CepHUCTBIN T'a3, OKCUBI a30Ta; 3.KUCIOPO/I, a30T; 4.TeJIHUid, KUCIOPOL

9 Kknacc

JeMoHcTpannoHHbIH 3kciepuMedT Ne 1. «TenuioBoii 3¢ ekt pacTBopeHns BemiecTB B BOAe»
Teopernyeckas 4acTh. PaCTBOpeHI/IC BCIICCTB IIPEACTABIIACT c000i1 CII0KHOE (I)I/IBI/IKO-XI/IMI/I‘ICCKOC
SABJICHUEC, 3aBUCAIICC OT IPUPOJbI paCTBOpéHHOFO BCIICCTBA U paCTBOPUTCIIA, OT TCMIICPATYPHI U
KOHIIEHTpAaluu 00pa3ykoLierocst pacTBopa.




IIpyn pacTBOpeHMM KpHUCTANIMYECKUX BELIECTB B BOJE MPOUCXOAAT TPU OCHOBHBIX IIpOlLEcca.
1. Pa3pymeHue KpuCTauIM4eCKOU PEIIETKU pacTBOPSAEMOI0 BEIECTBA — DHAOTEPMUYECKUN IIPOLIECC.
2.T'unparanusi, T.e. B3aUMOJEHCTBHE YacTHI] (MOHOB WM MOJIEKYJ) PAacCTBOPSAEMOrO BEIIECTBA C
MOJIEKYJIaMH BOJIbI — 3K30TepMuueckuil mporecc . 3.IlepeHoc ruApaTUpOBAaHHBIX YaCTULL OT I'PAHULIbI
KPHUCTaJI-PacTBOp B 00IIUN 00BEM pacTBOpa, STOT MPOIECC HE COMPOBOXKIAACTCS HU BBIACICHHEM, HU
MOTJIOLEHUEM TEILIOTHI.

B 3aBucuMOCTH OT TOTO, TEIJIOBOM 3(P(EKT KaKoro M3 JABYX MPOLECCOB (pa3pylIeHne KpUCTallIa WIN
THJIpaTalys 4acTHIl) mpeodianaer, ooumii TerioBoi 3(h(GeKT pacTBOPEHUsT MOXKET ObITh BETMUMHON
IIOJIOKUTEIILHOM WIIM OTPULIATEIILHOM.

[IpakTudeckas 4actb. [lenv pabomul: ONPENENNUTH TEIUIOBOW S(PPEKT PacTBOPEHUS CEPHOU KHUCIIOTHI,
TUIPOKCUA HATPUSI U HUTpaTa aMMOHHS .

Ilepeuens oamuuxos yughpogsoil 1abopamopuu’. TATINK TEMIEPATYpPhl IJIATHHOBBIH .

Jlononnumenvnoe obopyoosanue: ctakad Ha 150 M — 3 mWIT.; CTEKISSHHAs TMal0YKa; MMPOMBIBAJIKA,
MepHasl MpoOUpPKa; IIaTelb — 2 T .

Mamepuanwr u peakmuewi: cepHasi KMcI0Ta (KOHII .); TUAPOKCUI HAaTpHsl KPUCTAINIMYECKHI; HUTpAT
aMMOHHS .

Texnuxa 6ezonacnocmu. 1.CepHast KHCIOTa M TUAPOKCUJA HATpus SBJISIOTCS arpecCUBHBIMU
BemecTBamMu. HeoOxoaumo ocreperaThCsi WX NOMaJaHUs Ha KOXY M oaexny. 2.bepeur riasal
3.HeoOxo1uMO TOMHUTH TpaBWio pa3BefeHus kucior. 4.Ha pabouem MecTe MOJDKHBI OBITh
HelTpanmzyromue cpencta: 2%-Hple pacTBOPHI THAPOKapOOHATA HATPUS U YKCYCHON KHCIIOTHI.
Hncmpykyus K 6binoIHeHuIo!

1.B nepBriii crakad HaneiTe 50 Mit Bopl. 2.C MOMOIIBIO JaTYHKA ONIPEICTUTE € TeMIIEpaTypy.
3.0rmepbre 10 M KOHIIEHTPUPOBAHHOW CEPHOW KHCIOTHI W MEIUIGHHO, TPH TePEeMEIIMBAHUT
pacTBopa CTEKISIHHOW Majlo04YKoW BiIMBaiTe cepHyl Kuciaory. OOpaTute BHHUMaHHME Ha MOPAIOK
CMEIIMBaHMs BOJAbI U cepHOU kucinoThl! Crenure 3a M3MEHEHHEM TEMIEpaTyphl MPH PACTBOPEHHUH
kucinoTel. Haunbosiee BbICOKOE MOKa3zaHue TemIepaTypbl 3aHecuTe B Tabmuiy. JlaTuyumk THIaTeNbHO
MMPOMOMTE BOJIOH.

4.Bo BTOpO# cTakaH MOMECTUTE OKOJIO 8 T TBEPJOTO MOPOIIKA TUAPOKCUIA HATpus U Biente S0 mi
BOJibl. OmycTUTE JaTYMK TEMIEPATYphl U IepeMenianTe pactBop. OTMETbTE cCaMO€ BBICOKOE 3HAUECHHE
Temneparypbl. TiareabHO TPOMONTE JATYMK BOJIOM.

5.B Tpetuii ctakaH HachIbTe 15 T' MEIKOKPUCTAUIMYECKOTO HUTpaTa aMMOHMS W mpuiente 50 mu
BOJbl. OnycTuTe JaTUYMK TeMIepaTypbl U ObICTpO mepeMeniaiite pactBop. Hanbonee Hu3Kkoe 3HaueHHe
TEeMIIepaTyphbl 3aHECUTE B TAOIUILY.

PesynbTaThl m3MepeHui/Ha0II0 1eHU T

Uccnenyemast cuctema JuctrimupoBaHHas Bona + H2S04 Bopga + NaOH Bona + NH4NO3
BOJA

Temneparypa, °C

Buigoowr:

OTtpa3uTh, KaKOH TEIIOBOH 3 (deKT npeodiagaeT Ipu PaCTBOPSHUH B BOJC CEPHOM KUCIIOTHI, HUTPATa aMMOHUS,
THUIPOKCHUIA HATPHUS.

Koumponvhole sonpocwi:

1.006bsicHUTE, TOYEMY IIPU PACTBOPEHUH OJTHUX BEIIECTB B BOJIE BBIJCIAETCS TEIUIOTA, JPYTUX —
noraomaetcs. 2.[Ipeamnonoxure TemioBoi 3G GeKT mporecca paCTBOPEHUS B BOJE THIPOKCH 1A KaJIHS.



MpakTnyeckas pabota Ne 1. Sn1eKTpoNnUTbl U HESNEKTPOAMUTDI

Teopernueckas yactb. IIpu pacTBOpeHHM B BOJE MOHHBIX COEAMHEHUMN IOJIAPHBIE MOJIEKYIIBI BOJbI
OKpPY’KatoT (COJIbBATUPYIOT) 3apsKEHHbIE HOHBI, IIEPEBOAS UX B pacTBOp. MoJeKyspHblE COEANHEHUS
COJIBBATUPYIOTCS, HO HE paclaJaloTcsl Ha UOHBI . B IepBoM ciydyae pacTBOp IPOBOAUT 3JIEKTPUUECKUI
TOK, BO BTOPOM HET .

Onpenenutes NPUHAAIEKHOCTh BELIECTBA WM PACTBOPA BEUIECTBA K AJIEKTPOJUTAM MOYKHO IIpU
MIOMOIIM M3MEPEHHUS AIIEKTPONPOBOJHOCTU. EcCiu 3JI€KTpONpPOBOJHOCTh BEIMKA, TO HCCIEAYEMbIH
00bekT — oanektponutT. Ecnmm 3Hauenwe anekrporpoBomHocTH MeHbmie 20 MkCwm/cMm, TO 3TO
HERJIEKTPOJIUT .

[IpakTHyeckas 4acThb.

Llens pabomul: onpenenuTh NPUHAUIEKHOCTh BEIIECTB, CMECEl BEIIECTB U PACTBOPOB BEIIECTB K
AJIEKTPOJIUTAM U HEDJIEKTPOIUTAM .

llepeuenv Oamuukos yugposoii nabopamopuu: NATUYUK DIEKTPONPOBOJHOCTU . JlomonHuUTEIbHOE
oOopynoBanue: crakanbl Ha 50 MJI; IITATHUB C 3aKMMOM; NpOMbIBaJIKa . Marepuanbl U peaKTHBBI:
TMCTHIUTHpOBaHHAs Boja; mo 20 Mu1 STWiIOBOro cnupra, OeH3wHa, KepocwHa; 5%-HOro pactBopa
caxaposbl, pactBopa crnupta (1:1), 5%-HOoro pactBopa xyopuma Hatpusi; 5%-HOro pacTBOpa
XJIOpoBOAOpoaa; 95%-HOro pacTBopa THUIpPOKCHIA HATpus, MNOBapeHHas coib (TBEpHas), caxap
(TBEPIBIN) .

Texnuxa 6e3onacnocmu.: Ilpu paboTe ¢ TrOpHOUYMMHU KHUIKOCTAMHU (CIUPT, OCH3MH, KEPOCHH) BOJIM3U HE
JIOJDKHO OBITH OTKPBITOTO OTHSIL.

Huempykyus k vlnonnenuio:.

1.B crakan moMecTHTe MOBAPEHHYIO COJIb MU OIYCTUTE B CTaKaH JATUYUK 3JIEKTPOMPOBOJHOCTH .
[TpoBOAWT 1M COJTH DIEKTPUIECKUH TOK? 2. AHATOTHYHBIE ACHCTBHSI TPOBEANTE C caxapo3oii . 3. B
ctakaH Hayerre 20 M UCCITelyeMOTo pacTBopa.

4.0nycTUTE B HETO JATYHMK AJICKTPOIPOBOJIHOCTH, 3aKPEIIEHHBIN B jamnke mratuBa. Habmromaiite 3a
M3MEHEHHEM 3HaueHUs 3JeKTpoIrpoBoAHOCTH. Korna nokazanus gaTyuka nepecTaHyT U3MEHSThCS,
3aMUIIUTE €r0 3HaUeHUe B TAOIHILY .

5.06patute BHUMaHue! J[aTuyuk mociie Ka)KJI0ro OMbITa TIIATEILHO IPOMBIBACTCS BOJIOM.

6.3aTeM aTYMK OIYCTUTE B CIEIYIOIIMI PacTBOp . AHAJOTHYHbBIC IEUCTBUA MPOJEIANTE CO BCEMU

pacTBOpamu. Pe3ynbTaThl H3MepeHmil
No ombita| HazBanue BemecTBa, | 3Ha4€HUE SJIEKTPOIPOBOJIHOCTH, DNEKTPOIUT WU
pacTBopa MKCMm/cM HEDJIEKTPOJIUT
1
2

Konmponvnuie 6onpocwi:

1.O0pamaror BHMMaHHE, 4YTO HHM JUCTHJUIMPOBAaHHAs BOJA, HH TBEpPAAS COJIb HE TPOBOMIST
ANEKTPUYECKOTO ToKa. TeM He MEHee pacTBOP COJIM B BOJIC MPOBOJMT AICKTPUUSCKHH TOK. DTO 3HAYUT,
YTO B pacTBOpE OTKYIa-TO TOSBIAIOTCS MOJABWXKHBIE 3apsabl. [lom 3To HabmroneHue BBOIAT
OTpeIeJICHUE IICKTPOIUTA M MEXaHU3M DJICKTPOIUTHIYECCKOHN TUCCOIUAIINH.

2 . Bcerna nu BOJHBIE pacTBOPHI BEUIESCTB MPOBOIAT 3JeKTpudeckuid Tok? He Bcerna, T.e. HEKOTOpbIe
BEI[ECTBA HE JAIOT MOHOB MPHU PACTBOPEHUHU . DTO — BEIIECTBA C MOJEKYISIPHOW KPUCTAITUYECKOU
peméTkoi. 3.3amanus s noarotosku k ['MA, BITP

A) K xopo1110 pacTBOPHUMBIM 3JIEKTPOIUTAM OTHOCSATCS:

l.runpokeun Gapus; 2.¢ocdar

maraus; 3.cynbdua meau(1l);

4.xapOoHat kanpius. b)

DNEeKTpUYECKUN TOK TPOBOIUT:

1.pacTBOp 3TUIIOBOTO CIUPTA; 2.pacTBOP IMIHIIEPUHA; 3.pacTBOP IIIFOKO3bI; 4.pacTBOP THAPOKCHIA KAJIBIIHS.

NabopaTopHsbIt onbIT Ne 1. «BanaHMe pacTBOpUTENs Ha AMCCOLMALMION
Teopernueckas yactb. Bo MHOTUX XJIOpHIaX MEPEXOJHBIX METAJIIOB CBSI3M UMEIOT B 3HAUUTEIBLHOU




Mepe KOBaJEHTHBIN XxapakTep . MayomnoJisspHble pacCTBOPUTENH (CIIUPT WM alleTOH) COJbBAaTUPYIOT

MOJIEKYJbl — LenukoM. [lpum  nmo0aBieHMHM  BOABI  OHA  COJNBBATHPYET  HMOHBI,  BBI3bIBas

UIEKTPOJIUTUYECKYIO Juccouuanuto . L[BeT pacTBopa 1pu 3TOM M3MEHSETCs, a AIEKTPOIPOBOIHOCTD

PE3KO BO3paCTaET .

IIpaktuyeckas dactb. llens paboTel: chopMUpOBaTh NPEACTABICHHWE O POJM PACTBOPHUTENS B

IEKTPOJIUTUYECKON TUCCOLMALINY.

Ilepeuens damuukoe yugposoii 1abopamopuu’. TATIUK IEKTPOTPOBOIHOCTH .

Jlononnumenvnoe o6opydoeanue: 1Ba BBICOKUX XUMUYECKUX cTakaHa (50 Mi1); CTEKJIsIHHAS MajJoyKa.

Mamepuanvt u peakmueswvr: CUCI2 6e3BoHBIH (MMeeT KOpu4HEeBbId 1BeT . [lomydaroT, HarpeBas

KPUCTAJJIOTUAPAT B YallKe JJs BbIMapUBaHUsS . XpaHAT B IUIOTHO 3aKPBITOM COCYJE); alleTOH WU

CIUPT .

Texnuka 6ezonacnocmu. 1 . CnupT W ameToH — Toprouue BemecTBa. He HCIosb30BaTh OTKPHITOE

mwiams. CroenuanbHble Mepbl 0€30IaCHOCTH IpU paboTe ¢ TOPIOYMMU SKUAKOCTSIMU. M30erarsb

MIONa/IaHus COJIEH MeIM Ha KOXKY U OJIEXK]1y, TaK KaK OHU SJJOBUTBHI.

2 . Ilpu momnaJaHuy CMBITH XOJIOJAHOM BOJIOW O€3 MbLIIA.

Hnuempykyus Kk 661nonHeHuIo:

1.B xumuueckuii crakan HaceinbTe ~0,5 1 6e3Boanoro xmmopuaa meau (1) CuCl2 u naneiite ~25 min
CIUpTa WM alleTOHA .

2.PacTBOpHTE BEIIECTBO, MEPEMEIINBAs COJCPKUMOE CTaKaHa CTEKISHHOW manoukoil. Ecium

PacTBOPUTH COJIb MOJHOCTBIO HE YAAETCS, aKKypaTHO CJIEUTE MOJIYYEHHBIM pacTBOp B APYrou

CTaKaH.

3.Ilorpy3uTte B pacTBOp IIyN JaTUMKA HIEKTPOIPOBOTHOCTH U U3MEPHTE IIEKTPOIPOBOAHOCTD .

4.O0parute BHUMaHUEe Ha LBET pacTBopa. [Ipuieiite k pactBopy 25 mu Boasl. [lepemernaiite,

oOpaTtuTe BHUMaHuE Ha U3MEHEHHE OKpackH. 5.13mepbTe 31eKTpOonpoBOIHOCTD MOTYYEHHOTO

pacTBopa .

PesynbTaTe! m3mepeHnit/Habmo1eHu i

BemiectBo DIIEKTPOIIPOBOTHOCTH B CIUPTE (AIlETOHE) DJIEKTPOIPOBOIHOCTB MOCIE
no0aBJIeHUs BOIBI

Xnopuameu (I1)

Bwv1600bi: OTpa3uth BAUSHUE PACTBOPUTENS HA JIEKTPOIIPOBOJTHOCTD COJIH.

Koumponvnvie 6onpocur: 1.0 4éM CBUAETEIBCTBYET POCT AMEKTPOIPOBOJIHOCTH COJIM MPH 100aBICHUH
BojbI? 2 . [louemy nsMensiercs et pactsopa? 3 . Kak BIUsSIET IpUpoia paCTBOPUTEIIS Ha
AIIEKTPOJIUTUYECKYIO TUCCOLUALINIO?

NabopaTopHsbIi onbIT N2 2. «CunbHble 1 cnabble SNEKTPOANUTbI»

Teopernyeckas yacTb. OJEKTPOJMTAMM HAa3bIBAIOTCA BEILECTBA, pAacHaJalolIMecs Ha HOHbI
BCJIEJICTBHE AJIEKTPOIUTUYECKOMN

aucconanuu. PacTBOphI 371€KTPOIUTOB SBJIAIOTCS IPOBOJHUKAMU BTOPOT'O POJia, TaK KaK MPOBOIST
3JIEKTPUYECKHUH TOK 3a cUET HOHOB. [10 crTOCOOHOCTH K 3IEKTPOJIUTHUECKON JUCCOLUALIUIN
3JIEKTPOJIUTHI YCIOBHO Pa3/IeNsAIOT Ha CHIIbHBIE U ci1a0ble. CHIIbHBIE 3JIEKTPOJINTHI IPAKTUYECKU
MIOJIHOCTBIO IMCCOLMMPOBAHbI Ha MOHBI B pa30aBiIeHHbIX pacTBopax . K HUM oTHOCATCS MHOTHE
HEOPraHU4eCKUe COJIM, HEKOTOPbIE KUCIOTHI U LIEJI0UU

. CnaOble 351eKTpO- JUTHI JIUIb YACTUYHO JUCCOLIMUPOBAHBI HA HOHBI, KOTOPbIE HAXOAATCS B
JMHAMUYE€CKOM PaBHOBECHH C HEMCCOLIMUPOBAHHBIMU MoJieKyaaMHt . K ciabbiM asiekTpoiauram
OTHOCSITCS MHOTHE OpTraHMYECKHE KMCIOThl U OCHOBAHMUS .

IIpakTudeckas 4acTb. [lenv pabomul: ONPENETUTD, ABISIOTCS JIU BbIIaHHBIE BEIIECTBA CUIIBHBIMU W
CJIaObIMH 3JIEKTPOJUTAMU HAa OCHOBAHUHU M3MEPEHUS IEKTPOIIPOBOIHOCTH X PACTBOPOB .

Ilepeuensy oamuuxos yughposoti rabopamopuu: 1aTIUK IEKTPOIIPOBOTHOCTH .

Lononnumenvroe obopyodosanue:. TP XUMHUUECKUX cTakaHa (25—>50 M), mpoMBbIBajIKa ¢
JUCTUIUIMPOBAHHOM BOJOH .

Mamepuanwi u peakmussi. 10 %-Hble pacTBOPBI COISHOM, a30THOM U YKCYCHOM KUCIIOT (KeTIaTeIbHO B
KarelbHuIax); GuibTpoBaibHas Oymara .

Texnuka bezonacnocmu. Cobnoaiite Mepbl 0€30MacHOCTH MPH padoTe ¢ KUCIOTaMH U IIeJT0YaMH.
Hucmpykyus Kk 6b1n01HEHUIO.



1.B Tpu crakana Haneiite no 25—>50 M1 qJUCTUIIMPOBAHHOMN BOJBI.
2.B nepBrIii cTakaH 106aBbTe 1 KAIIio YKCYCHOM KHCIOTBI, BO BTOPOIl — COJITHOM, B TPETHIA — a30 THOM.
3. M3MepbTe 2IeKTPOIPOBOJHOCTD KaKI0TO PACTBOPA, BHITUPAS LILYIT

(GWIBTPOBANBHOM OyMaroi mocie KaxJ0ro u3MepeHus . Pe3ynbraTsl n3MepeHuit

Ne mpo6s1  [3HaueHue 3neKTponpoBogHOCTH, MKCM/cM  |Ha3BaHMe BBIIAHHOTO BEILECTBA

1
2
3

Bwvi6o0wi: OTpasute NpUHAIIEKHOCTh BELIECTB K CUIbHBIM U CJIA0bIM 3J1€KTpoauTaM. KOHTpOJIbHBIE BOIPOCHI:
1.IloueMy pacTBOp COJSHON KUCIOTHI JTy4llle POBOIUT 3JIEKTPUUECKUN TOK 110

CPaBHEHHUIO C PACTBOPOM YKCYCHOM KUCTOTHI? 2.K KaKuM 3JIEKTPOJTUTAM OTHOCUTCS

pacTBop a30THOM KUCIOTHI? 3 . 3amanue it moarotoBku k A, BITP

DopMyIIBI TOJIBKO CIA0BIX AJIEKTPOJIUTOB MPECTABICHBI B PSAY:
1.Ca(OH)2, HoS, H2SOs  2.H2CO3, NH3-H20, HoS  3.KOH, KNO3, HCI  4.ZnSO4, MgCl,, HBr

[leMOHCTPauMoHHBbIN onbIT N2 2. «M3ydeHne BAMAHMA Pa3aNYHbIX GaKTOPOB Ha CKOPOCTb PeaKLMmM»
Teopernueckas yactb. CyliecTBYIOT pa3Hble MOAU(DUKALNN TPHUOOPa ISl U3YYEHUS] XUMUYECKUX

peakuuii. B 0/1HOM KOHCTPYKIIMHU POJIb peaKkToOpa BBIMOIHIET 00bIYHAs TPOOUpKa, B Ipyroi, Oosee
COBpEMEHHOM, — cocyn JlanaonbTa.

OpHako TEXHUKAa JEMOHCTPAllMU OSKCIEpUMEHTa OCTaéTcd OJUHAKOBOM. MeHsercs UMb MOpsIoK
CMEIIMBaHMs pearupyronux BemiectB. CHayaia B MpoOUPKY-pEaKkToOp 3aMBAETCsl pacTBOP KHUCIOTHI, a B
HEro nomemaeTcsi TBEPJ0€ BEIIECTBO (LIMHK, MPaMop).

[IpakTnyeckas 4actb. Llenb pa®oThl: U3yYUTh BIMSHHUE PA3NIUYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOU
peaxuu.

Ilepeuens damuuxos yugposoi 1abopamopuu’. JATIUK TEMIEPATYPHI TUIATHHOBBIM.

Jlononnumenvsnoe 0b6opyooganue. TpuUOOpP  ANS  W3YYEHUS ~ CKOPOCTH  XUMHUYECKMX  pEaKIui;
AJIEKTpUYECKasl TJIMTKA; CTaKaH XMMUYeCKMH Ha 250 M, mmaTrenb; KpUCTaJUIM3aToOp IJIsi MPOMBIBAHUS
cocynoB Jlanmonbra; mpooupku [1X-21 (3 mr.) .

Mamepuanwt u peakmussi: conisiHas kuciota (4%-ubiit); consiHast kuciota (10%-Hblit); KyCOUKH Mpamopa;
MOPOIIOK MpaMopa; yKcycHass kuciorta (6%- HbIH); UHK; mepokcu Bogopona (3%-Hblif); ITHOKCHI
maprasnma (1V) .

Texnuxa 6ezonacnocmu: Co0nronaTh rnpaBuiia paboThl ¢ KUCIOTAMU U HarpeBaTeIbHBIMU IEKTPUUECKUMU
pudo- pamH .

Hnempykyus k 8blnonHenuro:

Onvim 1.BnusiHue Npupo/ibl pearupyromiux BelecTB Ha CKOPOCTh XUMUYECKON PEeaKINU

B onno koneHo cocyna JlangonsTa Haneire 3 mu 1 M pactBop ykcycHO#M KUCIOTHI ( 6%-fblii pacTBOD), B
JIpyroe KOJeHO momectutre 2—3 rpaHyibl IMHKA. Bo BTOpoi#l cocyn Jlan- nonet@l Hanedite 3 mn 1 M
consiHoit kucaotel ( 4%-HbIH), B Apyroe KOJCHO — 2—3 rpaHyibl HUHKA . [IpUCOEAMHHTE COCYIBI
JlanonbTa K MAHOMETPUYECKUM TPyOKaM.

Obpamume enumanue! OIHOBPEMEHHO IEpesiedTe KUCIOTHI B cocyaax JlaHAonpTa K rpaHyllaM IHHKA.
CpaBHUTE YpPOBHHM >KUIKOCTH B MaHOMETPUYECKHX TpyOKax. VYwamuecs MAeNalOT BBIBOJ O pa3HOU
CKOPOCTH XUMHYECKHX PEAKIIHH .

Onvim 2. BnysiHue KOHLEHTPALMK pearupyroliyxX BENIECTB Ha CKOPOCTh XMMHUYECKON peakLuu

B onHo xoneHo cocyna Jlannosbra HanenTe 3 M1 4%-HOU COJITHOM KHUCIIOTBI, B APYro€ KOJIEHO TIOMECTHUTE
2—3 rpanynsl nuHKa . Bo BTOpo# cocyn Jlannonera HaneiTe 3 M 10%-HOM CONSHON KHUCIOTHI, B APYroe
KOJIEHO — 2—3 rpaHyisl LHuHKa. [Ipucoeannute cocy sl JIaHT0IbTa K MAHOMETPUUECKUM TPYOKaM.
Ob6parute BHuUMaHue! OJIHOBpEMEHHO IHepeneiiTe KUCIOThl B cocylax JlaHAonbTa K TpaHyiaaMm IMHKA.
CpaBHHTE YPOBHU XKHUJIKOCTH B MAHOMETPUUYECKHUX TPYOKax. VYyammecs AenarloT  BBIBOA O
Pa3HOI CKOPOCTH XMMHUYECKUX PEAKLINM.

Onvim 3. BnusiHue TeMIiepaTypbl pearupyromux BeIIecTB Ha CKOPOCTh XUMUYECKON peakinu

B onHO xoneHo cocyna Jlanponsrta Hanelte 3 mu1 10 % cONSIHOM KHMCIIOTHI, B IpYro€ KOJEHO IIOMECTHTE
2—3 rpanynsl nuHKa . Bo BTopoii cocyn Jlannonsra Haneite 3 Ma 10%-HOH coJisi- HOM KUCIIOTBI, HarpeTou
Ha BoJsiHOH Oane 1o 50 °C, B apyroe koseHo — 2—3 rpanyinsl nuHka. [Ipucoenunure cocyas! JlanaonsTa K



MaHOMETPUYECKUM TPYOKaM.

Ob6parute BHMMaHue! OIHOBpPEMEHHO IEpeneiiTe KUCIOThl B cocyaax JlaHmonbTra K IpaHylnaM LUHKA.
CpaBHHMTE YPOBHH >KHMJIKOCTH B MAHOMETPHUECKHMX TpPYyOKax. Ydamruecs [eNaloT BBIBOJA O Pa3HOM
CKOPOCTH XUMHYECKUX PEAKLIUH .

Onvim Ne 4. BnusiHue NOBEPXHOCTU COIPUKOCHOBEHUS PEAarpyolIX BEIIECTB HA CKOPOCTh XUMHUYECKOU
peakuuu

B oxno koneno cocyna Jlangonbra Hamneire 3 mut 4%-HO# CONSIHOIN KUCIIOTHI, B APYroe KOJEHO MOMECTUTE
1 r mpamopa, B3sATOro B BUAE Kycouka. Bo Bropoil cocyn Jlangonbra Hanelte 3 M 4%-HOW COJIIHOM
KHUCIIOTBI, B Jpyroe kojeHo — 1 r mnopomka wpamopa. Ilpucoenunure cocynsl JlanmonpTa K
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OTHOBpEMEHHO TNepesieiiTe KHCIOTHI B cocynax JlaHmoimbTa K Mpamopy LHMHKA.
CpaBHUTE YPOBHHU >KUJIKOCTH B MAHOMETPUUECKUX TPYOKaXx. VYyamuecss nenaroT BBIBOJ O pPa3HOU
CKOPOCTH XHUMUYECKUX PEaKIU.

Onwvim 5. Bnusinue katanu3aTtopa Ha CKOPOCTh XUMHUYECKOH peakluu

B crakan ¢ Bomoi, Harperoit g0 50 °C, momectuTe 2 AEMOHCTpallMOHHBIE TPOOUpPKU ¢ 2 M 3% -HOTO
pacTBopa mepokcuaa BoAopoaa. BeinepkuBaroT npoOupKu B Boje Okojio 2 MuH. 3BiekuTe nmpoOUpku u3
BOJISTHOM 0aHU U MPOJEMOHCTPUPYHTE YHalUMCS pe3ysbTaT — Ha CTEHKAaX MPOOUPKHU MOSBUIIMCH My3bIPbKU
ra3a kuciaopoja. B oaHy u3 npoOupok BHECHTe Ha KOHYMKE ImnaTens quokeua Mapranua (IV) . Habmonaror
SHEPrUYHOE BBIJICIIEHNE KUCIOPO/Ia.

Koumponvnvie eonpocei: 1.0T kakux (akTOpoB 3aBHCUT CKOPOCTh XHMMHUeckol peakuuu? 2.Ilouemy
pasziokeHue MepoKcuia BOJAOpoia B MPUCYTCTBUU Tuokcuaa maprania (IV) cnagana uaér ouens ObICTpO, a
3aTeM 3aMeyIsieTcs?

3.3amanus Uit pa3BUTHS GYHKIMOHABHOW TPAMOTHOCTH:

B Tpu onuHakoBble MPOOMPKM YYEHHKH HAJIWIM 1O S MJ pPacTBOpPa COJISTHOM KHCIOTHI OJMHAKOBOM
KOHLIEHTpauuu. B mepBylo mpoOupKy MOJIOKUIU CTPYXKKHU JKele3a, BO BTOPYHD — CTPYKKH LHMHKA, B
TPEThIO — CTPY>KKH HEM3BECTHOTO CBETJIOTO SIPKO OJIECTAIIEro

MeTayuta. Hanbonee MHTEHCHBHO BbIAEIECHUE ra3a HaOMIOAAIM B TPEThel NpPOOUpPKE C HEU3BECTHBIM
MeTauioM. Bo BTOpo#i mpoOupke ¢ IUHKOM MHTEHCHUBHOCTH BBIJEJICHU ra3a Obljla MEHBIIIE, YEM B TPEThEH.
B niepBoii mpoOupke ¢ xesie30M HHTEHCUBHOCTH BbIJICJICHUS ra3a Obljia HAUMEHBIIICH.

a)JleiicTBue kakoro (hakTopa, BIUSIONIETO HA CKOPOCTh peaKiny, Habmonanu yyamuecs? 0) Kakoit metamn
MOT HaXOJHUTHCS B TPEThel mpoOupke? 3anuimmnTe Ha3BaHUE METasla.

4.Ha rpa¢uke npeacraBieHa 3aBUCUMOCTb KOHIIEHTPAllMU MCXOJHBIX BEIIECTB U MPOJYKTOB PEAKIMU OT
BPEMEHU MPOTEKAHUS PEAKLUU:

Puc. 20. I'paduk 3aBUCUMOCTH KOHLIEHTPALIMHK UCXOAHBIX BEIIECTB U IPOAYKTOB PEAKLIMU OT BPEMEHU
IPOTEKaHUsl PEAKLUU

Omnpenenure, Kakasi KpHUBas ONUCHIBAET U3MEHEHUE KOHLEHTpALMM UCXOJHBIX BEIIECTB, a Kakas —
IIPOJYKTOB PEAKIIMH .



Ilepeyenb JOCTYHNHBIX HCTOYHHUKOB HHGOpPMALUH

1 . Caiitr MI'VY . IIporpamma Kypca XUMHHM JUIsl ydamuxcs 8—9 kiaccoB

0011e00pa30BaTEIHLHON IITKOJIHI .

http://www.chem .msu .su/rus/books/2001-2010/eremin-chemprog .

2. Capit ®UIIN. OTkpbITHIN OaHK 3a0aHUN 1711 POPMHUPOBAHUS €CTECTBEHHOHAYYHOM

T'PaMOTHOCTH .

https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti

4. Caiit Enunas kosutekius udpoBsix 00pa3oBaTebHbIX pecypcoB .http://school-collection
.edu.ru/catalog .

5. Caiit @enepanbHbIi HEHTP HHPOPMALTMOHHO-00pa30BaTEIbHBIX PECYPCOB .
http://fcior.edu.ru/
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