Mynnusnaisnoe obleotpaoBaTe Lo YUPeRICHHE

ManosacHiesckas CPpeinas odumeolp

HI0BATENLHAR KOS
KiMpexoro mynsumnammor OKpYT

A Ieepekoi Ly T

iy . ..H..........
\k..\..m. .-.....l -

A g S 1Y)

N « ¥ TBEPAK JIAK s
.| llepenomora M_H.
o Tl Ne 126 o1 30.08.2074

TOYKA ...,\ POCTA

PABOUYAS IPOTPAMMA
no npeamery « XHMH S »
000pY 10BAHNHS UEHTPA CCTECTBEHHO-HAY YHOIT 1
HallpasieHiocTn « TOYKA POCTAR)
Yposens obpazosanus: OCHOBHOE 0blLee 0Bpazoranme

(C HCNIOUIB30BAHKEM TEXHONOrHYeC KO

2024-2025 yy.ron



TOUKA \"pocm

IlosicHuTeIbLHAA 3aNIHCKA

Pabouas nporpamMmMa o XUMUHM Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHUs COCTABICHA HA OCHOBE MOJI0KEHUH
u TpebOBaHMH K pe3yJbTaTaM OCBOEHHS OCHOBHON 00pa3oBaTelbHONM MPOrpaMMbl, IPEICTaBICHHBIX B
denepanbHOM  T'OCYAApCTBEHHOM  OOpa30BaTEIbHOM  CTaHAApPTe OCHOBHOTO  0OmIero  oOpa3oBaHMs,
YTBEPKIAEHHOIO NpukazoM MuHuctepcTtBa oOpazoBaHus u Hayku P® Ne 287 ot 31.05.2021, ¢ yuerom
[IpumepHoil mporpamMmbl BocnuTanusi WHCTUTyTa crpaTeruu pas3BUTHs oOpazoBanus Poccuiickoit Axagemuu
obpazoBanust M, 2022 u OpHEHTHMpOBaHa Ha peAJU3alUI0 B ILIEHTPEe OOpa30BaHMs €CTECTBEHHOHAYYHOMH
HanpaBieHHocTell «Touka pocrta» y oOyyaromuxcs €CTeCTBEHHOHAYYHOH TI'paMOTHOCTH, (OPMHpPOBAHUS
KPUTHYECKOTO M  KPEaTUBHOI'O  MBIIUICHHS, COBEpPUICHCTBOBAHMSA  HABBIKOB  E€CTECTBEHHOHAYYHOM
HaNpaBICHHOCTH, a TaKXe I MPaKTUYECKOH oTpabOoTKM y4yeOHOro marepuana Mo Y4eOHbIM IMpeaMeTam
«Xumusn».

Ha ©0aze munentpa «Touka pocra» oOecrieunBaeTcsi peanu3alus 00pa30BaTENbHBIX  MPOTPAMM
€CTeCTBEHHOHAYYHOH W TEXHOJOTHYECKOW HampaBICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSMU 3aKOHO/IATENbCTBA B c(hepe 00pa3oBaHus U C YUETOM pekoMeHaanuil denepaibHOTO oneparopa
yaeOHoro npenmMeTa «Xumus». Obpa3oBarenbHas IporpaMMa IMo3BOJISIET HHTEIPUPOBATH PeaTH3yeMbIe 37eCh
MIOJIXO/IbI, CTPYKTYPY M COJIep>KaHue MPU OpraHu3aIui 00yueHHUs] XUMUU B 8—9 Kiaccax, BHICTPOCHHOM Ha
6aze mo000ro M3 NOCTYMHBIX y4eOHO-meronuueckux komruiekcoB (YMK). Hcmonb3oBanue o0opynoBaHus
neHTpa «Touka pocTa» MO3BOJSET CO3/IaTh YCIOBHUS:

e JUISI pPACHIUPEHHUS COJIEPIKAHUS IIKOJIBHOTO XUMHUYECKOTO 00pa30BaHUs;

e IS TIOBBIIICHUS [TO3HABATEIHHON aKTUBHOCTH O0YYAIOIINXCSl B €CTECTBEHHOHAYYHOW 0071acTH;

e JUIS PA3BHUTHSI TUTHOCTH pEOCHKA B TIpOIecce 00YICHUS XUMHUH, €ro CIOCOOHOCTEH, (HOpMHUPOBAHUS H
YIOBJIETBOPEHUS COIMATBHO 3HAYMMBIX HHTEPECOB M MOTPEOHOCTEN;

* 117151 pabOThI ¢ 0IapEHHBIMU IIKOJIbHUKAMHU, OPTaHU3alMK UX PA3BUTHS B Pa3JIMYHbBIX 00JIaCTsIX
00pa3zoBaTeNbHON, TBOPUYECKOM IEATEIILHOCTH.

[Mpumensiss umdpoBbie J1TA0OPATOPUM HA ypOKaX XHUMHH, Y4YalIHecs CMOTYT BBIOJHUTh MHOXECTBO
n1abopaTopHBIX paboT U FIKCIIEPUMEHTOB IO MPOTPAMME OCHOBHOM IIKOJIBI.
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B ob6pazoBarenbroit mporpamme (OI1) mpeacTraBieHsl CIeIyIONINE Pa3/eiibl:

1. .MeTozbl U3y4eHHs BEUIECTB U XUMUUECKUX SIBJICHUN. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH .

2. . llepBoHauanbHble XuUMUYeckue MOHATUA . 3 . PacTBopbl. 4.OCHOBHBIE KJIacChbl HEOPraHUYECKUX
coenuHeHu. 5. Teopus AMEKTPOTUTHYECKON AUCCoNHAi. 6. XUMUYECKHE peakiuu. 7. XUMUYECKHE
3JIEMEHTHI (CBOMCTBA METAIIJIOB, HEMETAIIJIOB U UX COCIMHEHUN ).

Jais1 u3yuyeHus npeaMera « XUMUs» HA ITane OCHOBHOI0 0011ero oopasoBanus orpoautcs 136 yacos: 8
Kiacc - 68 yacoB; 9 kmacc —68 wacoB. [lanHas oOpasoBarenbHas IporpamMma OOECIeYMBaeT YCBOCHHE
YVYAIMUMUCS BOXKHEUITNX XUMHUECKUX 3aKOHOB, TEOPU U TIOHATUH; (HOPMHUPYET MIPECTABICHUE O POIU XUMUHU
B OKpYaIoIIeM MUPE U KU3HU 4YelloBeKa. [Ipyu 7TOM 0CHOBHOE BHUMAaHUE yIEISeTCs CYIIHOCTH XUMHUYECKHUX
peakiuii 1 METO/IaM UX OCYIIECTBICHHUS.

OnHUM M3 OCHOBHBIX TIPUHIMIIOB TIOCTPOEGHUS NPOTPAaMMBl SBISETCSA MPUHLUI JIOCTYIHOCTH
OKCIIepUMEHTAJIbHbIC JIaHHBIC, IOJIyUYE€HHBIC YYallUMHCS IPU BBIMOJIHEHUH KOJUYECTBEHHBIX OIIBITOB,
MO3BOJISIIOT YYaIIUMCSI CAMOCTOSITEIILHO JIEJIaTh BBIBOIbI, BBISBIISITH 3aKOHOMEpHOCTH. [101X0/1b1, 3a110)KEHHbBIE

B COJIep KaHUe MPOrpaMMbl Kypca, CO3/1al0T HEOOXOIUMBIE YCIOBHS JJISl CHCTEMHOTO YCBOGHHS y4alllUMUCS
OCHOB HayKH, JJisi OOECIEeueHUs] Pa3BUBAIOLIETO W BOCIUTHIBAIOLIETO BO3JEHCTBUS OOY4YEHHS Ha JIMYHOCTH
y4amierocs.

dopmupyemble 3HaHUS JOJKHBI CTaTh OCHOBOM CUCTEMBI YOEXK/IEHUH IKOJIIbHUKA, LIEHTPAIbHBIM SPOM €ro
HayYHOTO MUPOBO33PEHHSL.

Onucanue MaTCpHaHBHO-TeXHHqCCKOﬁ 0a3bl HCHTpa «Touka pocTa», HCOJb3yEeMOro 1Jis peaju3anuun
06p33OBaTeJ'[bHI)IX NnmporpamMm B paMKax npemnogaBaHvusi XuMHH

Hudgposaa (komnvromepnan) nadopamopua (LJI), nporpaMMHO-aIIapaTHbII KOMIUIEKC, IaTYUKOBas
CUCTEMa — KOMIUIEKT y4eOHOro 000py10BaHMsl, BKIFOUAIOIIUN U3MEPUTENbHBIN 0JI0K, HHTEpdelic KOToporo
M03BOJISIET O0ECNeYnBaTh CBSI3b C IEPCOHAIBHBIM KOMIIBIOTEPOM, M HAOOp AATUMKOB, PETUCTPUPYIOLIMX
3HAYEHUS Pa3INYHbIX (PU3NYECKUX BEIUUMH.

Jamuux memnepamypel naamuHo6vblii — NPOCTON W HAAEKHBIA JNATUMK, NMPEAHA3HAYEH I U3MEPEHUS
TEMIIEpaTypbl B BOJHBIX pacTBOPax M B ra3oBbIX cpeaax. MiMeer pasnuyHblil Auana3oH usmepenuit ot —40 1o
+180 °C. TexHuueckue XapaKTEpUCTHKU JaTUMKa YKa3aHbl B MHCTPYKLMM IO OSKCIUTyatauuu. /Jamuuk
memnepamypsl mepmMonapHulil TipeAHa3HaueH i u3Mmepenus temmeparyp 10 900 °C. Hcnonp3yeTcs mpu
BBITIOJIHEHUH paldoT, CBS3aHHBIX C U3MEPEHUEM TEMIIEPaTyp IUIAMEHH, IJIABJICHUS U Pa3JI0KEHUS BELIECTB.

Jlamuuk onmuueckoii niomuocmu (Koaopumemp) — NpEeIHA3HAYECH U1 U3MEPEHUS ONTUYECKOUN TUIOTHOCTH
OKpalIeHHBIX pacTBOPOB. Mcnonb3yercs npu uzyueHun teM «PactBopb», « CKOPOCTh XUMUYECKUX PEAKIIANY,
OTpe/IeNICHNH KOHIIEHTPAIMK OKpAIlIEHHBIX HOHOB.

Jlamuux pH nipenHazHayeH JUIsl U3MEPEHUs BOAOPOoHOro rnokasaress (pH) BoAHBIX pacTBOPOB B pa3IUUHbIX
UCCIIEIOBAaHUSIX OOBEKTOB OKPYIKarOIIEH Cpe/ibl.

Zlamlmk QﬂeKmPOHPOBOOHOC'mu npeaHa3HauCH I U3MCPCHUA YHCHBHOﬁ SJICKTPOIIPOBOAHOCTHU )KI/I,Z[KOCTCI\/'I, B
TOM 4YHUCJI€E W BOJHBIX PaCTBOPOB BCIICCTB. HpI/IMeHﬂeTCH npu HU3Yy4YCHHU TCOPHUU BHGKTPOHHTHHGCKOfI
Aucconanu, XapakTCpruCTUK BOJAHBIX PaCTBOPOB

Mukpockon uyughpoeoii npeaHazHAueH Uil U3yuyeHUs (GOpPMBI KPHUCTANIOB M HAOMIOACHUS 32 POCTOM
KpPUCTAJJIOB.
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Padouan nporpamMma 1nmo XuMuu JJjis 8—9 kiaccoB ¢ HCIOJL30BaAHHEM OGOPyZ[OBaHI/Iﬂ
HEHTPa «Touka pocTa»

Ha 6a3ze nenrpa «Touka pocra» oOecrmeunBaeTcsi peanu3aiysi 00pa30BaTENbHBIX MPOrpaMM E€CTECTBEHHO-
HAyYHOM M TEXHOJIOTMUECKON HalpaBlIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBaHUSAMU
3aKOHOJATENbCTBA B cepe oOpazoBaHus U ¢ yuéTroM pexkomeHmanuii denepanbHOro ormeparopa yueOHOTO
npeamMera « XuMUs».

O0pa3oBarenpHas porpaMma Mmo3BoJISIET HHTETPUPOBATH PEAU3YEMbIE TTOIX0/IbI, CTPYKTYPY U COICpKaHUE
IIPU OpraHu3aluy 00y4yeHus: XuMun B 8—9 Kkinaccax, BBICTPOCHHOM Ha 0ase J1t000ro u3 JOCTYIMHBIX y4eOHO-
MeToandeckux komruiekcoB (YMK).

Hcnons3zoBanne o6opyaoBanms « Touka pocta» mpu peanusanuu nanHoi Ol mo3BomseT co3aaTh yCIOBHUS:

-JI71S1 paCUIMPEHUs COJEP)KAHUS IIKOJILHOTO XUMUYECKOT0 00pa3oBaHus;

=JIs1 IIOBBIIICHU A MO3HABaTEeNLHON aKTUBHOCTH 06yqafoumxc;1 B eCTeCTBeHHOHaquOﬁ 06J'IaCTI/I;

-IUISL Pa3BUTHS JIMYHOCTH peOEHKa B mporecce OOydeHHMs XHMHH, €ro crnocoOHocTei, (HopMUpOBaHHS U
YJIOBJICTBOPEHHUS COLIMATBHO 3HAYNMBIX HHTEPECOB M MOTPEOHOCTEI;

-t paboThl ¢ ONApEHHBIMU IIKOJIbHMKAMHK, OPraHU3allMM MX Pa3BUTUS B PA3IUYHBIX 001aCTAX
o0pa3oBaTenbHOMN, TBOPUECKON JACATEIHHOCTH.

INIAHMPYEMBIE PE3VIJIBTATBI OCBOEHUA
YUEBHOT'O ITIPEIMETA «XUMHWS» B OCHOBHOM HIKO.IE

W3yuyenne XUMHM B OCHOBHOH WIKOJI€ HANpaBJICHO Ha JOCTI)KEHHE OOYy4aroIIMMUCS JIMYHOCTHBIX,
METaNnpeIMETHBIX U MIPEIMETHBIX Pe3yIbTaTOB OCBOEHUS yUeOHOIO IIpeIMeTa .

JIN4HOCTHBIE Pe3yJIbTAThI

JIM4HOCTHBIE pPe3yNbTaThl OCBOCHUS MPOTPaMMBbI OCHOBHOTO OOIIEro OO0pa3oBaHUS IOCTUTAIOTCS B XOE
oOy4YeHHs XMMHHM B €IWHCTBE Y4eOHOH M BOCHIHMTATENbHOW AesATeNbHOCTH OpraHu3alid B COOTBETCTBUHU C
TPAAUITMOHHBIMH POCCUHCKUMH COITMOKYIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TIPUHSITHIMU

B OOIIIECTBE MPaBUIIAMH U HOPMaMU TIOBEJICHUS, M CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS

Y COIMATM3aIUNA 00YYaIOIINUXCS .

JInuHOCTHBIE pe3ybTaThl OTPaKat0T CHOPMUPOBAHHOCTH, B TOM UUCIIE B YACTHU:
Ilampuomuueckozo 6ocnumanus
1. EHHOCTHOIO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPHUUYECKOMY U HAYYHOMY HACIICIHIO,
MOHUMAaHMsI 3HAYEHUsI XMMUYECKON HayKHU B )KU3HU COBPEMEHHOI'0 O0IIECTBa, CIOCOOHOCTH BIIA/IETh
JOCTOBEPHOH WH(poOpMammen 0 MepeoBbIX JOCTIKEHUSIX U OTKPBITHIX MUPOBON M OT€YECTBEHHON

XVMHH, 3aHHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOHUCTBE MHpa U O0IIECTBa;

I'pasicoanckozo eocnumanus
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1. mpeAcTaBieHUs O COLMAJIBbHBIX HOpMax M MpaBWIaX MEXJIMYHOCTHBIX OTHOILIEHUW B KOJUIEKTHBE,
TOTOBHOCTHU K Pa3HOOOpa3HON COBMECTHOM JIEATEIIPHOCTH MPHU BHIMIOTHEHUH YI€OHBIX, ITO3HABATEIHHBIX
3a/la4, BBIMOJHEHUU XHMHUYECKUX OHKCIEPUMEHTOB, CO3/IaHUU YYEeOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMIMOITIOHMMAHHUIO W B3aWMOIIOMOIIM B TMpoIecce JTOH Yy4eOHOW MAeSTeTbHOCTH; TOTOBHOCTH
OILICHHMBATh CBOE MOBEIEHHE M TMOCTYNKHU CBOMX TOBapHILEH C MO3UIUU HPABCTBEHHBIX M IMPABOBBIX
HOPM C YYETOM OCO3HAHUS MOCJIEJACTBUI MOCTYIIKOB;

l[elmocmu HAYYHO020 NO3HAHUA

1. MMpOBO33pEHYECKHX MPEACTABIECHUN O BEIIECTBE M XMMHUYECKON pEaKLUU, COOTBETCTBYIOLIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIIMX OCHOBY JIi TMOHMMAaHHUS CYUIHOCTH
HAy4YHOH KapTHHBI MHUDA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPHPOJIBL,
B3aMMOCBSA3X YEJIOBEKa C MPUPOTHON CPeJloil, O poJii XMMHUH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

2. TO3HaBaTENbHBIX MOTHUBOB, HAMPABICHHBIX HA MOJIyYeHNE HOBBIX 3HAHHUH 110 XUMHUHU, HEOOXOAUMBIX TSI
00BsICHEHUS Ha0JII0JTaeMbIX IPOIIECCOB U SIBICHUH;

3. mo3HaBaTeIbHON U MHOOPMAITMOHHOW KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHON PabOTHI C
y4eOHBIMM TEKCTaMH, CIPAaBOYHOM JIUTEPaTypoOil, JOCTYNHBIMH TEXHHUYECKHMMH CpPEICTBAMHU
MH(POPMALMOHHBIX TEXHOJIOTHIA;

4. unTepeca K OOYYEHHIO M TO3HAHUIO, JHOOO3HATETHLHOCTH, TOTOBHOCTH U CIOCOOHOCTH K

caM000pa30BaHMIO, UCCIIEA0BATEIBCKON AEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH U
ypOBHs 00yueHHsl B JaJbHEHIIEM;

Dopmuposanusn Kyabmypsl 300p08bs

I. oco3HaHMS LEHHOCTU WU3HU, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAaHOBKM Ha
3/10pOBBI 00pa3 XKU3HU, OCO3HAHUS MOCJIEACTBUN U HENPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOIECHUS

AJIKOIr'oJisI, HApKOTHUKOB, KypeHI/IH), H606XO,I[I/IMOCTI/I CO6J'II-O,Z[€HI/I$I IIpaBUI 0e30macHOCTH Ipu
O6paIIIeHI/II/I C XUMHUYCCKUMH BCUICCTBAMHU B 6I)ITy u peanLHoﬁ KHN3HH,

Tpyooeozo éocnumanus

. KOMMYHUKATHMBHOM KOMIETEHTHOCTH B OOIIECTBEHHO IMOJE3HOM, Yy4eOHOUCCIIEeI0BaTEIbCKOM,
TBOPYECKON WM JPYTrUX BHUAAX JACATEIBHOCTH, MHTEpPEca K NMPAKTUYECKOMY HM3yYECHHIO mpodeccuid u
TpyZJa Pa3au4HOro poJa, B TOM YHUCIIE HA OCHOBE INPUMEHEHHs INPEAMETHBIX 3HAHMM 10 XMMUH,
OCO3HAHHOTO BHIOOpPa WHAMBUAYAIbHOW TPAeKTOPUU MPOJOIDKEHHS 00pa3oBaHUs € y4€ToM
JUYHOCTHBIX MHTEPECOB U CITOCOOHOCTH K XUMHHU, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;

IKon0zuuecK020 60CRUMAHUA

1. 3SKOJIOrMYECKH 1es1eco00pa3HOro OTHOLIEHUS K IPUPOJIe KaK UCTOYHUKY KHU3HHU Ha 3eMile, OCHOBE €€
CYILECTBOBAHMUS, MOHUMAHUS LIEHHOCTHU 3/10pOBOT0 U 0e30macHoro o0pas3a >kM3HH, OTBETCTBEHHOI'O
OTHOILICHHUS K COOCTBEHHOMY (PM3MYECKOMY M IMCHXHYECKOMY 3J0POBBIO, OCO3HAHHUS LEHHOCTH
coOIr0IeHHs TIpaBUJI 0€30IIaCHOTO IMOBEACHMsI IIpU paboTe C BEIIECTBAMM, a TaKXKe B CUTyalMsX,
YIPOKAOLIUX 30POBBIO U KU3HU JIIOICH;

2. crmocoOHOCTH NPUMEHSTh 3HAHUS, N10JTy4aeMble TPH U3YYEHUU XUMHHM, JJIs pEIIeHUs 3a/1a4, CBA3aHHBIX
C OKpYXaroled NPUPOJHON CpEeAOW, IOBBIMICHHUS YPOBHS JKOJIOIMYECKOM KYJIBTYPBI, OCO3HAHUS
r7100aJIbHOTO XapaKTepa 3KOJIOIHYECKUX MpoOiIeM U MyTel UX pelIeHus: HOCPEICTBOM METOI0B XUMHUU;

3. BKOJIOTMYECKOTO MBIIJICHUS, YMCHHA PYKOBOACTBOBATHECA UM B ITIO3HABAT GHLHOfI, KOMMYHHKaTHBHOﬁ u
COLIMAJIBHON ITPAKTHKE.
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MeranpeameTHble pe3yabTaThl

B cocraBe MeTampeIMETHBIX pPE3yJbTAaTOB BBIACNAIOT 3HAuYMMBbIE A1 (HOPMUPOBAHUS MHUPOBO33PEHUS
oOIIeHay4YHbIe TOHATHUS (3aKOH, TEOpHs, NMPHUHIMII, TUIOTE3a, (aKT, CUCTEMa, MPOIEecC, SKCIEPUMEHT U Jp.),
KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHOHAYYHBIX YUEOHBIX NPEeIMETax U MO3BOJISIOT HA OCHOBE 3HAHUMN U3 3TUX
npeaMeToB (OpMUPOBATH MPEJCTABICHWE O LEIOCTHONH HAayYyHOW KapTHHE MHpa, U YHHBEpCAJIbHBIC y4eOHBIE
neicTBus (IO3HABaTEeNbHbIE, KOMMYHUKATUBHBIC, PETYJISATHBHBIE), KOTOpble oOecreunBaroT (HOpMHUpPOBaAHHE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOM AeITEIbHOCTH.

MerTtanpeamMeTHble pe3yNbTaThl OCBOEHHUS 00pa30BaTEIbHOW MPOTPaMMbI 1O XUMHHU OTPaXKalOT OBJAJCHHE
YHUBEpCAIbHBIMHU MO3HABATEIbHBIMU JICUCTBUSIMU, B TOM YHCJIE:

bazoevimu nozuueckumu oeiicmeuamu

YMEHHUEM HCIOJIb30BaTh NPUEMBI JIOTHYECKOTO MBIIIICHUS TPU OCBOCHUM 3HAHUM: PACKPBIBATH CMBICI
XUMUYECKUX TOHATUH (BBIIETATh X XapaKTepHbIE MPU3HAKK, YCTAaHABINBATh B3aUMOCBS3b C APYTUMHU
MOHATHSIMH), WCIONB30BATh MOHSATHS JUISl OOBSICHEHHUsS OTICNIBbHBIX (DAaKTOB W SIBIICHUH; BBIOMPATH
OCHOBAHHUS M KPUTEPHHM I KJIAacCU(UKAIMA XUMHUYECKHUX BEHIECTB W XHMHYECKUX PEaKIUi;
yCTaHABIUBATh MPUIMHHO-CIICCTBECHHBIC CBSI3M MEXIY OOBEKTAMU HM3yUCHUS; CTPOHUTH JOTHYECKHE
paccyxJieHust (MHIyKTUBHbBIC, JEAYKTUBHBIE, 10 aHAJIOTUH ); AEJIaTh BHIBOJbI U 3aKJIIOUCHUS;

YMEHHEM TpPHUMEHATHh B TpPOIlECCe MO3HAHUS CHMBOJIHMYECKHE (3HAKOBBIC) MOJENH, HMCIOJNb3yEeMbIE B
XUMUH, TPeoOpa3oBbIBaTh IIMPOKO TPUMEHSEMbIE B XHUMHH MOJICTbHBIC TIPEACTABICHHUS —
XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA), XUMHUYecKast (hopMyJia M YpaBHEHHE XUMUUYECKON PEaKInu —
IIPH PEIICHNUN yU4eOHO-TI03HABATENbHBIX 33]a4; C yYETOM dTUX MOJICTHHBIX MPEACTABICHUN BBISBIIATH

Y XapaKTEpHU30BaTh CYIIECCTBEHHbIEC MPU3HAKH H3YYaeMbIX OOBEKTOB — XHMHYECKHUX BEIIECTB U
XUMHUUYECKUX PEAKIIU;

bazoevimu uccneooeamenvckumu oeucmeuamu

I.

YMEHHEM HCII0Ib30BATh IIOCTABIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHMS, 4 TAK)XKE B
Ka4yecTBE OCHOBBI JUIsl (HOPMUPOBAHMSI THIIOTE3bI IO IPOBEPKE MPAaBUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

IpUOOpETEHNE ONbITA 10 MJIAHUPOBAHUIO, OPTaHU3ALUU U IPOBEJCHUIO YUEHUUECKUX HKCIIEPUMEHTOB:
yMeHHE HaOIoAaTh 3a XO JOM IIpOLIecca, CAMOCTOSATENBLHO MPOTHO3UPOBATh €ro pPe3ylibTar,
¢bopmynarpoBaTte 00OOIIEHUS M BBIBOJBI 110 pe3yJbTaTaM IPOBEIEHHOIO OIbITA, HCCIEIO0BaHMI,
COCTABJISATh OTYET O MPOJIEIaHHON paboTe;

Pabomoii ¢c ungpopmavueit

YMEHHEM BbIOMPATh, aHATTU3UPOBATh U HHTEPIIPETUPOBATH UH (POPMALIMIO pa3IUYHBIX BUJIOB U GOpM
NpPEJCTAaBICHUSA, TOJy4aeMyl0 U3 pa3HbIX MCTOYHHKOB (HAy4HO-NIOMYJIIpHAs JIMTEparypa
XUMHUYECKOT0 COJIEp>KaHus, CIIpaBOYHbIe ocobus, pecypcsl UHTepHeTa);

YMEHUEM IPUMEHATh Pa3IMYHbIE METOABI M 3alpOChl IMPU MO HMCKe U 0TOOpe MHpOpMaLUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX JUIsl BBITIOJHEHUS Y4eOHBIX 1 TIO3HABATENIbHBIX 3a/1a4
OIpeNIeIEHHOIO THMA; MPUOOpETeHHEe OmbiTa B O0JIACTH HCMOJIb30BAHUSA HMH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYJIbTYPOU aKTUBHOI'O UCIIOJIb30BaHUS PA3IIMYHBIX
ITOMCKOBBIX CUCTEM;
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YMEHHEM HCIIOJIb30BATh U aHAIU3UPOBATH B MPOIIECCe yUeOHOU U UCCIIEA0BATEIBCKOM e TEIIbHOCTH
WH(OPMAILIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIBCKOTO XO3SWCTBA M TPAHCIIOPTa HA COCTOSHUE
OKpY>Karollel MpUpOTHON CPEIbI;

YHuﬂepCtlJlebl.Mll KOMMYHUKAMUBHbBIMU oelicmeuamu

1.

2.

YMEHHEM 3a/1aBaTh BOIPOCHI (B X0/1€ JUaIOTa U/WIH JUCKYCCHH) IO CYILIECTBY 00CYX/1aeMOil TeMBI,
(bopMyIMpOBaTH CBOU MPEATIOKEHHUS OTHOCUTEIBHO BBIIIOJIHEHUS IPEATIOKEHHOH 3a/1a4H;
pUOOpPETEHUE OMbITA MPE3EHTAlMK PEe3yJIbTATOB BBINOJHEHUS XMMHUYECKOTO 3KCIEPUMEHTa
(;mabopaTopHOro omnbiTa, 1a00paTOPHOI pabOTHI 10 MCCIIE0BAHUIO CBOMCTB BEILIECTB, Y4EOHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEpCTHUKAMMU IIO3HABATENIBHOM U MCCIIe10BaTENbCKON
NESITEIbHOCTH P PELIEHUH BO3ZHUKAIOIIMX IPOOJIeM Ha OCHOBE y4€Ta OOIINX HHTEPECOB U
COIJIAaCOBaHMS MO3UIHUI (00CYX/1eHUs,, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMBI» U JP.);

Ynueepcanonvimu pecynamusnvimu oelicmeuamu

2.

YMEHHUEM CaMOCTOSITEJIBHO  ONPENENATh LEIu  JACSATENBHOCTH, IUIAaHUPOBATh, OCYIIECTBIATS,
KOHTPOJMPOBATh M MpPH HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO JIEATENLHOCTH, BHIOMpATh Hamboiee
3¢ deKTUBHBIE CITOCOOBI pellieH!s yUeOHbIX U MI03HABATeNbHBIX 3314, KOPPEKTUPOBATh MPEI0KESHHbIN
QITOPUTM JIEHCTBUM TNpHU BBINOJHEHUU 33JaHUM C Y4ETOM IOIY4YEHMs] HOBBIX 3HaHHI 00 M3ydaeMbIX
00BEKTaxX — BEIIECTBaX U PeaKkIusX;

YMEHHEM HCIIONIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, MIPEIaracMbI€ B YCIIOBUHU 3aJaHUM.

IIpeameTHbIE pE3ynbTaThI

B cocraBe mpeaMeTHBIX pe3yNbTAaTOB MO OCBOCHUIO 00S3aTENBHOTO COAEPIKAHMS, YCTAHOBJICHHOTO AaHHOM
npuMepHOi paboueil MporpaMMoii, BBIACIAIOT: OCBOCHHBIE OOYYAIOUIMMUCS HAy4dHbIE 3HAHUS, YMEHUS H
CrocoObI IeHcTBUH, cienudrueckue 1 mpeaMeT Hoi o0maacTu « XUMHUS, BUIBI ASSITEIbHOCTH O MOTYYSHHIO
HOBOTO 3HaHWs, €r0 HWHTEPIIPETAIUHU, MPEeOOpPa30BaHUI0 W MPUMEHEHUIO B PA3IMYHBIX YUE€OHBIX U HOBBIX
CUTyaIUsX.

[IpenmeTHbie pe3ysbTaThl MPEICTABICHBI IO TOJaM OOYYCHHS H OTPAXKAIT CHOPMHPOBAHHOCTH Y
00yJaroIuXxcsi CIEeTYONNX YMEHUMN:

8 KIIACC

PAacKkpvléams CMBICII OCHOBHBIX XMMHUYECKMX TOHSATHM: aTOM, MOJIEKYJa, XUMHUYECKUH 3JEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh, BAJIEHTHOCTh, OTHOCHTENIbHAs aTOMHas W
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAacca, MacCoBasi JIOJISI XUMHUECKOTO
3JIEMEHTA, MOJIIPHBINA 00BEM, OKCH, KUCIIOTa, OCHOBAHHE, COJIb, JICKTPOOTPUIIATEILHOCTD, CTETICHb
OKHCJICHHS, XUMHUYECKasi peakius, TeIIOBOU 3PeKT peakinu, KiIaccupuKaus peakiuii, XuMuieckas
CBsI3b, PACTBOP, MAaCCOBAs JI0JIS BEIIECTBA B PACTBOPE;

UNTIOCIMPUPOBAMb B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX HMOHATHH (CM . 1T . 1) ¥ IPUMEHSTh 3TH MOHATHS
MIPH OTIMCAHUH BEIIECTB M UX MPEBPAIICHUH;

UCNOIb306aMb XUMUUYECKYIO CUMBOJIMKY Il COCTaBICHHS (POPMYIT BEILIECTB U yPaBHEHUN XUMUYECKUX
peakumii;

onpedenams BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSAX; CTETICHb OKUCICHHS
3JIEMEHTOB B OMHAPHBIX COCMHEHHSX; TPUHAIICKHOCTD BEIIECTB K ONPEICIEHHOMY KJIaccy
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coeMHEHUI 1o ¢dopmyaaMm; BUA XUMHUYECKOH CBA3M (KOBAJEHTHAs M MOHHAs) B HEOPTaHHUYECKUX
COEIUHEHUSIX;

5. packpwvlieamsv cmbicn nepuoanueckoro 3akona J[. M. MengeneeBa: AeMOHCTpUPOBATh MOHHUMAaHHE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMMUECKHUX 3JEMEHTOB OT MX IIOJOKEHUS B INEPUOIUYECKON
CHUCTEME; 3aKOHOB COXPAHEHHS MAacCChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO-MOJEKYJSPHOIO
yUeHHs, 3aKOHA ABOTAJIPO; ONUCLIBAMb U XAPAKMEPU308amsb TAOINYHYIO (HOpMY MEpUOINYECKON
CUCTEMbI XUMUYECKUX IEMEHTOB: pPa3inyaTh MOHATHUS «TJIaBHAS MOATPYyIa (ArpyImna)» u «odo4yHas
noarpynna (brpyrma)y, Maibie 1 GOIbIIHE IEPHOJIBL; cCOOmHOCUMb 0003HAYCHUS, KOTOPHIC UMEIOTCS B
tabnuue «llepuonnyeckas cucrema xumudeckux snemeHToB Jl. M. MeHneneeBa» ¢ 4YMCIOBBHIMU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi sA1pa, oOIllee 4ucio
AJIEKTPOHOB U paclpeiesIeHNe UX M0 JIEKTPOHHBIM CIIOSIM);

6. Kraccuguyuposams XUMHUUECKUE FITEMEHTHI; HEOPTraHUYECKHE BEIIECTBA; XUMHUECKUE Peakinu (110
YHCIIy U COCTAaBY YYaCTBYIOIIMX B PEAKLIUU BEIIECTB, IO TEIIIOBOMY 3D (DeKTy);

7. Xxapaxkmepuzosamv (onucvléamy) OOIINE XUMHUYECKHE CBOMCTBA BEILECTB PA3IUYHBIX KIIACCOB,
MOJITBEPXK/1asi OMMCAHKUE TIPUME paMH MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUECKUX
peaKkuuii;

8. mpoecno3uposams CBOWCTBA BEIIECTB B 3aBUCMOCTH OT UX KQU€CTBEHHOT'O COCTaBa; BO3MOXHOCTHU
MPOTEKaHUs XMMHUECKUX MPe BpallleHUH B pa3InYHBIX YCIOBHUSAX;

9. evluuciambs OTHOCUTENBHYIO MOJEKYJISIPHYI0 U MOJSPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XHUMHUYECKOTO 3JIeMeHTa 1o hopMyJie COeTUHEHHS; MAaCCOBYIO JIOJIO BEIIECTBA B pacTBOPE; MPOBOAUTD
pacy€Tsl 110 YPaBHEHUIO XMMUYECKOU PEaKIUu;

10. npumensimv OCHOBHBIE OIl€pallMM MBICIUTENIBHON NEATEIBHOCTH — aHAJINW3 U CHHTE3, CPABHEHME,
000011IeHe, CUCTEeMATU3alNI0, KJIACCU(PUKALIMIO, BBISIBICHUE MPUYMHHO-CIECICTBEHHBIX CBA3CH —
JUTS U3YYEeHHs] CBOMCTB BEIIECTB U XMMUUYECKUX PEaKlUi; eCTECTBEHHOHAYUYHbIE METO/IbI TO3HAHUS —
HabItoIeHue, U3MEPEHNE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (peaJIbHbII U MBICIIEHHBIH );

11. creoosams npaBuiIaM MOJIB30BAHUS XUMHUECKON MOCYI0M 1 J1aOOPaTOPHBIM 000PYIOBaHUEM, a TAKKE
npaBWwjaM OOpaleHusi ¢ BelIeCTBAMH B COOTBETCTBUM C HWHCTPYKUMUSIMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB O MOJYUYCHHUIO U COOMPAHHIO ra3000pa3HbIX BELIECTB (BOJOPOIa
U KHCJIOPOJia), TPUTOTOBJIICHHIO PACTBOPOB C OMNPENEIEHHON MacCOBOM JOJE€H pacTBOPEHHOTO
BELIECTBA; IJIAHUPOBAThb U IPOBOAUTH XMUMHUYECKUE SKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB
IIEJI0YEH M KUCTIOT C TTIOMOIIBIO HHIANKATOPOB (JTakMyc, heHoNI(TaIenH, METUIIOPAHXK U Ap.).

9 KJIIACC

1. packpvieams cmbici OCHOBHBIX XUMUYECKHUX MTOHSATUN: XUMUYECKUM SJIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTH, 3JIEKTPOOTPUIIATECIHLHOCTD,
CTCIICHb OKHWCJICHHS, XMUMHUYECKasi PEaKIHs, XUMHUYECKasi CBS3b, TEIUIOBOW A(PQPEKT peakiu, MOJb,
MOJISIDHBIH  00BEM, PACTBOP; JJICKTPOIUTHI, HEIJIEKTPOJMTHI, IJICKTPOJUTHYECKAS TUCCOIMAIIMS,
peakuu  HMOHHOro oOMeHa, oOpaTUMble ¥  HEOOpaTHMbIE  pEaKUUH, OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIC PEAKIIMU, OKHUCIUTENIb, BOCCTAHOBUTEIh, OKHCJICHHE M BOCCTAHOBJICHHE,
annotponus, aM(OTEepHOCTh, XHMHUYECKash CBA3b (KOBAJIEHTHAs, HOHHAsA, METAJUITMYECKas),
KpUCTAJUTMYECKasi peméTka, KOpPpO3Ws METAJIOB, CIUIaBBl; CKOPOCTh XHMHYECKOW pEaKIUH,
npenenabHo gomyctumas konuentpanus (IT1K);

2. unmocmpuposams B3auMOCBS3b OCHOBHBIX XMMHUYECKUX MOHITHH (CM. I1.1) U IPUMEHSATH 3TH MOHATHUS
IIPU OTMCAHUH BEIIECTB U MX MPEBPAICHUH;

3. ucnonv3o6ams XUMUYECKYIO CUMBOJIUKY JUIS COCTaBIEHUS (POPMYIT BEIIECTB U YPABHEHUH XUMUYECKUX
peaKuuii;

4. onpedensimp BAIGHTHOCTD U CTENIEHb OKUCIIEHUS XUMUYECKHUX DJIEMEHTOB B COSTUHEHHUSX PA3IUIHOTO
COCTaBa; MPUHAJICKHOCTh BEIIECTB K OMPEAENEHHOMY KJIacCy COCIMHEHMM 1Mo ¢dopmysam; BUI
XUMHUYECKOH CBSA3M (KOBaJICHTHAs, HOHHAsI, METAJUIMYECKAsl) B HEOPTaHUYECKUX COECIMHEHUSIX; 3apsij
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MOHa 10 XUMUYECKOH (hopmyie; XapakTep cpeibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COEITMHEHUH,
THUI KPUCTAUTMYECKOHN PEelIETKH KOHKPETHOTO BEIIECTBA;

packpuleams cmbica nepuoandeckoro 3akona J[. M. MenaeneeBa u 1eMOHCTpUPOBATh €r0 IOHUMAaHUE:!
onucvleams U Xxapakmepuzogams TaOIWYHYI0 (QOpPMY TEPUOANYECKONM CHUCTEMbl XHUMHMYECKHX
3JIEMEHTOB: pa3nyarh MOHATHUS «IJIaBHAas noarpymnna (Arpynna)» u «mnodounas noarpynmna (bpynmna)y,
Majible W OONbLIME MEPUONbl;, COOmMHOCUMb OOO3HAYEHMS, KOTOPbIE HMEIOTCS B IMEPHOANYECKON
TabJnlIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
sqpa, oOIlee YMCI0 AJIEKTPOHOB M paCHpelesIeHHe MX MO JJIEKTPOHHBIM CJIOAM); 00bACHAmMb 00IIne
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B IPEENIax MAJIbIX IEPUOIOB U
TJIaBHBIX TOATPYIII C Y4ETOM CTPOECHHUS UX aTOMOB;

Kaaccupuyupoeams XUMHUYECKHE 3JIEMEHThI; HEOPraHMYECKHE BEILECTBA; XMUMUYECKHUE peakiuu (1o
YHCITy ¥ COCTaBY yYacCTBYIOLIMX B peaKMH BELIECTB, 110 TEMJI0BOMY 3(P(eKTy, 10 U3MEHEHUIO CTeNeHeN
OKHCJIEHUSI XMMUUYECKUX 3JIEMEHTOB);

xapakmepu3zoeams (Onucvléams) 00IIUE XUMUUECKUE CBOMCTBA BEILIECTB Pa3INYHbBIX KJIACcCOB,
MOATBEP:K/1ask ONMCAaHNE IPUME PaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX
XMUMUYECKHUX peaKIuii;

cocmaensims ypaBHEHUS 2JEKTPOIUTHUECKON AUCCOLMALUH KUCIIOT, EJIOUeH U COJIeH; MOIHbIE U
COKpallléHHbIE YpaBHEHMsI peakLUuii MOHHOIO OOMEHa; ypaBHEHMs PEakLUi, MOATBEPMKIAIOLIMX
CYILECTBOBAHUE F€HETUYECKOM CBSI3U MEK/Y BELIECTBAMM PA3JIMYHbIX KJIACCOB;

packpvieams ~ CYHIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUl  MOCPEICTBOM
COCTABJICHHsI SJIEKTPOHHOIO OajlaHca ATUX PEaKIHii;

NPOZHO3UPOBAMb CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS; BO3MOKHOCTH ITPOTEKAHUS
XMUMUYECKHX MPEBPALICHUH B Pa3IMYHBIX YCIOBHSX;

8bIYUCTAML OTHOCUTEIBHYIO MOJIEKYJIIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB; MAacCCOBYIO JIOJIIO
XMMHYECKOI0 3JIEMEHTA 110 (POPMYJIe COEAUHEHHS]; MACCOBYIO JI0JIFO BEIIECTBA B PACTBOPE; IPOBOAUTH
pacuéTel [0 YpaBHEHUIO XUMUYECKON peaKkLnu;

cnedoeamy MpaBUIIAM MOJIb30BaHUS XMMUYECKOM MOCYI0M U J1JaDOPaTOPHBIM 000PYIOBaHUEM, & TAKXKE
npaBuigaM OOpalleHHs ¢ BEIIeCTBAMM B COOTBETCTBUM C HMHCTPYKLUHSMH 110 BBIITOJHEHHIO
71a00PATOPHBIX XMMUYECKUX OIBITOB IO MOJTYYEHHIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (aMMUaKa 1
YTJIEKHCIIOTO Ta3a);

npoooumsb PeAKIMHU, MOATBEPXKJAIOIINE KAaUECTBEHHBIN CO CTaB pa3IMYHbIX BEIIECTB: PaClO3HABATh
OIBITHBIM IYTEM XJI0pUJ OpoMHI, HOAU, KapOoHaT, ¢pocdart, cunmkar, cynb(ar, THAPOKCHIUOHBI,
KaTHOHbl aMMOHMSI M MOHBl H3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIME B BOJHBIX pPAacTBOpax
HEOPraHUYECKUX BEILECTB;

NpUMeHsAmMb OCHOBHBIE ONEpallMK MBICIUTEILHONW JIEATEIbBHOCTH — aHaJIu3 U CHHTE3, CPABHEHUE,
000011IeHNe, CHUCTEMaTH3allui0, BBIABICHHE MPUYMHHO-CICICTBEHHBIX CBSI3ed — JUISI W3Yy4eHUs
CBOMCTB BEILIECTB U XUMUYECKHUX PEAKIIHi{; €CTEeCTBEHHOHAYUYHbIE METO/IbI IO3HAHUSI — HaO0JI0/IeHuE,
U3MEpPEHUE, MOAETUPOBAHUE, SKCIIEPUMEHT (PEAJIBHBIN U MBICIEHHBIN).
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COAEPXAHUE YVUYEBHOI'O ITPEJJMETA «XUMUS» 110 TOJAM U3VUEHUA 8 KITACC
IlepBoHaYa/IbHbIE XUMHYECKUE IIOHATHS

[Ipeamer xumuu. Ponp XuMuUM B KH3HHM 4YesoBeKa. Tena um BemecTBa. DU3HYECKHE CBOWCTBA BEIIECCTB.
ArperaTHoe COCTOJAHHEC BCIIICCTB. HOHSITI/IC 0 METOoAax IIO3HAHUS B XUMHUH. XI/IMI/ISI B CUCTCMC HayK . qI/ICTBIe
BemecTBa U cMecu . CrocoObl pa3ieieH sl CMECEH .

ATOMBI ¥ MOJIEKYJIbl. XUMHUUYECKHUE 3JIeMEHTbI. CHMBOJIbI XUMHUYECKUX AJ1IeMEHTOB. [IpocThie u clnoxkHbIe
BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUeHHeE.

Xumuuaeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH OCTOSTHCTBA COCTABa BEILIECTB.
OtHocutrenbHas aTtomHas Macca. OTHoOcUTenbHas MOJIEKyJsApHas Macca. MaccoBas A0y XMMHUYECKOIO
3JIEMEHTA B COEIUHEHUH.

duznyeckue U XUMUYECKHE SIBIICHUS. XUMHUUYECKash Peakius v e€ Mpu3HaKu. 3aKOH COXPaHEHHUsI MacChl
BEIIeCTB. XUMUYEeCKUe ypaBHeHMs. Kilaccupukamnus XUMHUYIeCKHX peakiuid (COSTUHEHUS, Pa3IOKEHUS,
3aMeIIeHUS).

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYyNO#, ¢ mpaBuiamMu paboThl B Jabopatopuu u
npuémamMu oOpaieHusi ¢ J1abopaTopHbIM 000pyAOBaHHWEM; M3ydYeHHE M OmHcaHue (U3MUYECKUX CBOMCTB
00pa3I0B HEOPraHUIECKHX BEIIECTB; HaOM0IeHne (PU3HUeCKUX (IIJIaBICHUE BOCKA, TAsTHUE JIbJIa, PACTUPAHUE
caxapa B CTYIIKe, KUIMEHHWE M KOHICHCALUS BOJBI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKAIUBAHHE MEIHOMN
MIPOBOJIOKH, B3aUMOJIEHCTBHE Mesa ¢ KUCIIOTO) SBJIEHUH, HAOII0OACHUE U ONHUCaHUE PU3HAKOB MPOTEKaHUS
XUMHUYECKHUX peakIuil (pa3iokeHue caxapa, B3aUMOJEWUCTBHE CEPHOM KHCIOTHI C XJIOpUAOM Oapus,
pasnoxxenue ruapokcuaa meau (1) mpu HarpeBanum, B3auMozeiicTBre xenes3a ¢ pactBopom conu meau(Il));
M3Y4YCHHE CIIOCOOOB pa3JiesieHus: CMecei (C MOMOIIbI0 MarHuTa, (PUIbTPOBAHUE, BHITIAPUBAHKE, JUCTUIUISIIHS,
XpoMaro rpadus), MPOBEACHHUE OYMCTKH TIOBAPEHHOW COJM; HAOJIOJIEHWE M OINKMCAHUE pPE3yIbTaTOB
MPOBEACHUS ONBITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl; CO3/IaHME MOJEIeH MOJIEeKYI
(IrapocTepIKHEBHIX ) .

Ba:kHeiimue npeacraBuTe M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bozmyxa. Kucimopog — nsnmeMeHT u mpocToe BemiecTBo. HaxoxneHue
KHCIIOpOoJia B Tpupoje, (u3nyeckue M XUMHYECKHEe CBOMCTBa (peakiuu ropenus). Oxcupabl. [IpumeHeHue
kucnopoia. CriocoObl moyuyeHus: KUCIOpo/ia B IabopaTOPHH U MPOMBIIITIEHHOCTH. KpyroBopoT kucinoposa B
npupoae. O30H — ayuioTponHas MoauUKaLKs KHUCIOpO/a.

TennoBoii 3¢ ekt XuMHUUeCcKol peakIK, TEPMOXUMHUYECKHUE YPAaBHEHUS, 3K30 U SHAOTEPMUUYECKUE PEAKIIUH.
TorumBo: yronp M MeraH. 3arps3HEHUE BO3/yXa, YCHJIEHHME NapHUKOBOro 3(ddekra, paspylieHHe 030HOBOIO
cos .

Bogopon — snemeHT u mpocTtoe BemecTBo. HaxoxkaeHue Bogopoaa B mpupoae, GU3NUecKre M XUMUYECKHE
CBOICTBa, MPUMEHEHHUE, CTIOCOOBI MoyueHus. CocTaB KUCIIOT U COJIEH .

KonngectBo BemectBa. Monb. Moinsipuas macca. 3akoH ABoraapo. MousspHblii 00bEM ra3oB. Pacuérel mo
XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBOWCTBAa BOABL. Boaa kak pactBoputeinb. PacTBopel. HackleHHbIE N HEHACHIIIEHHBIE PACTBOPHI.
Pacmeopumocmp euecms 6 60de.' MaccoBasi 1071 BEIECTBA B pacTBOPE. XUMHUECKHE CBOACTBA BOJIBL.
CocrtaB ocHOBaHMil. Posb pacTBOpOB B IPpUPOJE U B KU3HHU YesoBeKa. KpyroBopoT BoJibl B IPUPOAE.
3arpsi3HeHue NpUpoIHBIX BoA. OXpaHa M OYMCTKA IPUPOAHBIX BOJ.
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Knaccudukanmst wHeopranmyeckux coeauHeHuid. Oxcuapl. Knmaccmdukamuss OKCHIIOB: cojieoOpasyrolmue
(ocHOBHBIE, KHCIIOTHBIE, aM(OTEpHBIE) U HecosieoOpasyrompe. HoMmeHkaTypa OKCHIOB (MEXIyHApOJHAsS U
TpuBHAJIbHAS ). DU3HUECKUE M XUMHYECKHE CBOMCTBA OKCUI0B. [lomyuenue.

OcHoBanust. Knaccugukaiys ocHOBaHUM: MIENOYN U HEpACTBOPUMBIE OCHOBaHUsA. HoMeHKk1aTypa ocHOBaHMit
(MexnyHapoJHas U TpuBUalIbHAas ). DU3HUECKUe U XUMUYECKHE CBOMCTBA OCHOBaHMM. [lomydyeHne ocHOBaHMiA.

Kucnotsl. Knaccuduxanus kucinot. Homenknarypa Kuciot (MeXayHapoaHasi ¥ TpUuBHaibHas1). Pu3ndeckue u
XUMHYECKHE CBOMCTBA KUCHOT. P aktuBHOCTH MeTamuioB H. H. bekerosa. [TonmydueHue Kucior.

Conu. HomeHknatypa cosneil (MexayHapoaHasi U TpuBHalibHas). PU3nuecKkue 1 XUMUYECKUE CBOWCTBA COJIEN.
CrocoObI TOTy4YEHUS COJICH.

I'ereTnueckas cBI3b MEXKAY Ki1aCCaMH HCOPraHUYCCKHUX CO@I{HHeHHﬁ.

XUMHUECKUH HKCIEPUMEHT: KAa4eCTBEHHOE OIPENEIICHUE COJIEPKAHHUS KUCIOpOJa B BO3AYXE; ITOIyYCHHE,
coOupaHue, pacrHo3HABaHUE M H3Y4YEHUE CBOICTB KHCIOpOJa; HAOJIOJICHHE B3aWMOJICHCTBUS BEILIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HWKHOBEHHUS W TPEKpaIleHusl ropeHus (mokapa); O3HAKOMJIEHHE C 00pa3iamu
OKCHUJIOB M ONMCAaHUE UX CBOWCTB; IOJyuyeHHE, COOMpaHME, paclio3HaBaHME M H3yueHHE CBOWCTB BOAOpPOJA
(ropenue); B3aumozeiicTBue Boaopona ¢ okcuaoMm Meau(Il) (Bo3MOXKHO HCIOJIB30BaHWE BUICOMATEPHUATIOB);
HabroieHne 00pa3oB BELIECTB KOJIMYECTBOM | MOJIb; HcCIeJ0BaHNE OCOOCHHOCTEH paCTBOPEHHUS BEILIECTB C
Pa3NMYHON PacTBOPUMOCTHIO; TPUTOTOBJICHHUE PACTBOPOB C OMPEICIEHHONH MAacCOBOW J0JIel pacTBOPEHHOTO
BEIIECTBA; B3aUMOJACWCTBUE BOABI C MeTalaMM (HaTpueM U KaibLueM) (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); ONpEACICHHE PACTBOPOB KHCIOT M IIEIOYEH C MOMOIIBI0 HHIUKATOPOB; HCCIECIOBAHUE
00pa31loB HEOPraHUYECKHUX BEIIECTB pa3 JIUYHBIX KJIACCOB; HAOIIOACHNE U3MEHEHUS OKPAaCKH UHIMKATOPOB B
pacTBopax KHCJIOT M Liesouel; u3ydeHue B3aumojencTBus okcu ga menu(ll) ¢ pacTBopom cepHOM KHCIOTHI,
KHUCJIOT C METaJUIaMH, PeakUi HeMTpamu3aum; nojiyueH1ue HepacTBOPHUMbIX OCHOBAHUHN, BBITECHEHUE O/ITHOTO
MeTajula JIPYyTMM W3 PacTBOpa COJIM; pEIIeHHE IKCIEPUMEHTANBHBIX 3a/1a4 Mo TeMe «BakHelmme Kiiacchl
HEOPraHUYECKUX COETUHEHUI.

Ilepuoauyeckuii 3aKOH W NepuoAUYecKass cucremMa xumudeckux 3jemeHToB JI. U. MenpaeseeBa.
Crpoenne aToMOB.

Xumuueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHDbIE pe€aKkuuu

HCpBI)IC IIOIIBITKH KJ'IaCCPI(l)I/IKaIII/II/I XUMHYCCKHX JJIeMEHTOB. lloHsaTHe o rpynmnax CXOJHBIX 3JJICMCHTOB
(HICJ'IO‘-IHBIG U MCIOYHO3EMCIIbHBIC METAJlJIbl, I'aJIOTCHbI, MHCPTHBLIC TI'a3bl. BHGMCHTBI, KOTOPBIC 06pasy}0T
aM(l)OTeprIe OKCUIBI U TUAPOKCHUIBI.

[Tepuonnueckwuii 3akoH. [lepuonmueckas cuctema xumudeckux snemeHToB J[. . Menneneesa. Bubr TaGmuiist
«Ilepuoguyeckas cucreMa xumudeckux 351eMeHToB J1 . . Menpeneesay» . Ilepuoasl u rpynmnst . usnyeckuii
CMBICII TOPSIIKOBOTO HOMEPA, HOMEPOB IIEPH 0J1a ¥ TPYIIIBI 2JIEMEHTA .

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tombl. DnekTponbl. CTpoeHHe 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 XHMMHMYECKMX >JIeMEHTOB Iepuoandeckor cucreMmbl JI. M. MenneneeBa. XapakrepucTuka
XUMHUYECKOI'0 MIEMEHTA I10 €ro MOJIOXKEHUIO B nepuogudeckont cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHMS paiiyca aTOMOB XUMHUYECKHX 3JI€ MEHTOB, METAIUIMYECKUX U HEMETAIUNINYECKUX
CBOWCTB I10 IPyIIaM U MepruoaM. 3Ha4eHHE IEPUOJUUECKOr0 3aKOHA U TIEPUOJAUYECKON CUCTEMBI XMMUYECKHUX
9JIEMEHTOB JUJIs Pa3BUTHS HAYKU U NpakTuky . /[ . 11 . MeHnneneeB — y4€HBIN U TPAXAaHUH .

BJICKTpOOTpI/IL[aTeJIBHOCTB XHUMHYECKHUX DJIEMEHTOB. XHMMUYECKas CBI3b (I/IOHHaH, KOBAJICHTHAs MOJIIpHAA U
KOBaJICHTHaA HGHOJ’I?IpHaH). Crenenb okuciienns. OKUCIUTEILHO-BOCCTAHOBUTEIbLHBIC pCeaKknu. HpOHGCCI)I
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OKUCIICHHS B BOCCTaHOBJICHH. OKHUCIIMTEIIM U BOCCTAHOBHUTEIIH.

XUMUYECKUI SKCIIEPUMEHT: H3y4yeHHE O0Opa3lloB BEIIECTB MeETal JIOB M HEMETaNIOB; B3aUMOJEHUCTBHE
TMIPOKCU/IA IIMHKAa C PAacTBOpaMM KHCIOT U IIENO0YEH; IMPOBEJEHUE OMBITOB, MUIIOCTPUPYIOLIUX IPHUMEpPHI
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIU (TOpEeHHE, peaKI[H Pa3ioKeHUs, COeTUHEHNS ).

MexnpenMeTHbIE CBA3U
Peanusanus MexXnpeIMETHBIX CBSI3€H MPU N3YUYEHNUN XUMUU B 8 KJIaCCE OCYIIECTBIISIETCS YE€PE3 UCIIOIb30BAHNE
KaK OOIIMX €CTECTBEHHOHAYYHBIX TMOHATHUW, TaK U TOHSTHUM, SBISIFONIMXCS CHCTEMHBIMH JUIS OTIEIbHBIX

IpeaAMETOB €CTECTBECHHOHAYYHOI'O ITUKJIA.

OOmue ecTeCTBCHHOHAyYHBIC TOHATHS: HAydHbId (aKkT, TUMOTE3a, TEOpHUs, 3aKOH, aHallu3, CHHTE3,
KJ1accuukanus, MepuoOANIHOCTDb, HAOMIOACHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

®usuka: Marepusi, aroM, OHJIEKTPOH, MNPOTOH, HEUTPOH, HOH, H30TOI, pPaTUOAKTUBHOCTb, MOJEKYJIA,
AICKTPUYECKUI 3apsiJl, BEIIECTBO, TEJ0, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBa, ra3, (PU3UYCCKHE BETUINHBI,
€AMHUIBI U3MEPEHUSI, KOCMOC, TUIAaHETHI, 3BE3/1b1, COHILE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbI, TOPHBIE TOPO/IbI, MTOJE3HbIE UCKOMIaeMble, TOIUIUBO, BOJIHBIE
pecypchl .
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9 KIIACC

BemecTBo 1 xXuMH4eckas pPe€akuus

[lepmonnueckuii 3akoH. llepuoanueckas cucrema xumuueckux snemeHToB J[. M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKHX AJIEMEHTOB IEPBBIX TPEX MEPUOIOB, Kalusi,
KaJbIUS U UX COCIMHEHUU B COOTBETCTBHUHM C MOJIOKEHUEM IJIEMEHTOB B MEPUOJAMYECKON CUCTEME U CTPOCHUEM
ux aroMoB. CTpoeHHE BeIIeCTBa: BUABI XMMHYECKOW CBs3U. THIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTH
CBOMCTB BEIIIECTBA OT THIA KPUCTANINYECKON PEIIETKU U BUJA XUMHUYECKON CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB (MEXAyHApOAHAsl U TPUBHAIbHAS). XUMHUUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIacCaM HEOPraHMYECKUX COCTMHEHUN, TCHETUYECKas CBA3b
HEOPraHMYECKUX BEIIECTB.

Knaccudpukanus XxuMHUYECKHUX peakUui MO pa3InyHbIM MpU3HAKaM (IO YHMCIy U COCTaBy Y4YacTBYIOIIMX B
PEaKIMU BEIIECTB, 110 TEIUNIOBOMY 3((}EKTy, 0 N3MEHEHHIO CTENeHEH OKUCICHUS XUMUYECKUX 3JIEMEHTOB, 110
00paTUMOCTH, TIO0 YYACTHIO KaTaInu3aTropa). IK30 U SHAOTEPMUYECKUE PEaKIH, TEPMOXUMHUECKUE YPAaBHEHHS.

Ilonstue o CKOPOCTH XUMHYECKOU pCaKluu. [ToustHe 00 O6paTI/IMI>IX n H606paTI/IMLIX XUMHUYCCKUX PCAKIHAX.
IlounsiTHe O TOMOTCHHBIX H TCTCPOTCHHLIX PCAKIUAX. Tonsmue o xumuueckom pasHoeecuu. @aKmprl,
eauAIOUuUe Ha CKoOpocmov XUMUYECKOU peaxkyuu U nojI0HCEHUE XUMUUECKO20 PABHOBECUA.

MexaHu3M  OKMCIIUTENIbHO-BOCCTAHOBUTENIBHBIX — pEakIUil  (JCKTPOHHBIM  OajaHC ~ OKUCIUTENbHO-
BOCCTAaHOBUTEJIBHON PEAKIINH).

Teopust PIEKTPOTUTAYECKON AUCCOIUALIMMI. DIEKTPOIUTHI U HEINEKTPOJIUTHL. KaTHOHBI, aHMOHBI. MexaHu3m
JUCCOIIMAIMU BEUIECTB C Pa3IMYHBIMM BUAAMHU XUMHUUYecKoW cBs3u. Crenenb auccoruanuu. CUIbHBIE U
ci1a0ble AJIEKTPOIIUTHI.

Peakuuu noHHOrOo 0OMeHa. Y CIoBUS MPOTEKaHUS peaklnii HOHHOTO 0OMeHa, MOJIHbIE M COKpPAIIEHHbIE HOHHBIE
ypaBHeHUs peakiuii. CBONCTBA KHCIIOT, OCHOBAHUM U COJICH B CBETE MPEICTABICHUN 00 SJIEKTPOIUTHUECKON
nucconuanui. KauecTBeHHbIE peakiiuu Ha UOHBI . [lonamue o cudpoause conell .

XHUMHUYECKUH IKCIEPUMEHT: 03HAKOMJIEHUE C MOAEIAMHU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMUECKUX BEILIECTB

— METAJUIOB M HeMeTayioB (TpaduTa M anMasa), CIOKHBIX BELIECTB (XJIOpHJA HATPHs); UCCIEIOBaHHE
3aBHUCHUMOCTH CKOpPOCTH XHMHMUYECKON peaklUd OT BO3JEHCTBUS PpA3JIMYHBIX (PAKTOpPOB; HCCIEAOBAHUE

AJEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MPOLECCA AMCCOLMALMM KHUCIOT, IIEJIoYed U cojeill (BO3MOXKHO
MCIIOJIb30BaHNE BUEOMATEPUAJIOB); PO BEJACHHUE OMBITOB, MJUTFOCTPUPYIOIINX MPU3HAKH MPOTEKaHUS peakLuit

MOHHOro oOMeHa (oOpa3oBaHHE OcCaJlKa, BbIIEICHHE ra3a, 00pa30BaHHE BOJIbl); OMBITOB, WLUIIOCTPUPYIONIUX
MIPUMEPBl  OKUCIUTEbHO-BOCCTAHOBUTEIbHBIX pPEAKIMM (FOpeHHe, peakluu pPas3JIoKEeHUs, COCIUHEHUs);

pacrno3HaBaHUE€ HEOPraHMYECKHX BELIECTB C IIOMOIIBIO KayeCTBEHHBIX pEAaKIMM Ha HOHBI; pPELIECHUE
AKCIIEPUMEHTAIbHBIX 33/a4 .

HeMeTa/J1bl 1 UX COeANMHEHUA

OObmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTEHEHH OKUCICHHS.
Crpoenne u (u3MYeCKHe CBOMCTBA HPOCTHIX BELIECTB — TaJOT€HOB. XUMHUYECKHE CBOWCTBA Ha IMpHMEpE
xJiopa (B3aMMOJAEHCTBHE C MeETaJllaMH, HeMeTallaMM, uienouamu). Xsopoojopoi. CossHas KHUCIOTa,
XUMUYECKUE CBOMCTBA, MTOJIyYeHUE, IPUMEHEHHE. J[elicTBHE XI10pa U XJIOPOBOJOPOAA HA OPraHU3M YEIIOBEKA.
Baxwuerime XJ0puabl U UX HAX0KAECHUE B IPUPO/IE .

Obmas xapaktepuctuka 3neMeHToB VIArpynmel. OcoOeHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEHNEHU
OKHCJICHUS.
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Crpoenue u (u3MUecKHe CBOMCTBA MPOCTBHIX BELIECTB — KHUCIOPOJAa M Cepbl. AJUIOTPONHBIE MOIU(PUKAINH
KHCIOpOoa M cepbl. XUMHUUYECKUe cBoicTBa cepbl. CepoBONOpON, CTpOCHHE, (PU3MUECKHME W XUMHYECKHE
cBoiicTBa. OKCHABI Cepbl KaK MPEICTAaBUTENIM KHUCIOTHBIX OKCHAOB. CepHas KHCIIOTa, (QU3MYECKHEe U
XMMHYECKHe CBOWCTBA (00IIMe KaK MPeCTaBUTENs Kiacca KUCIOT U crieuduueckue). XMMUYeCKHe Peakiny,
JIeXKaIe B OCHOBE TMPOMBIIIJIEHHOTO Croco0a mojydeHust cepHoil kuciotThl. [Ipumenenne. Conu cepHOU
KHCJIOTHI, KAaUeCTBEHHAs peakius Ha cyiabpaTnoH. HaxoxxaeHne cepsl 1 €€ COeIMHEHHH B TPUPOIE .

XHWMHYECKOE 3arpsi3HEHUE OKPY’KAIOLIEH Cpellbl COSAMHEHMSIMM Cepbl (KHUCIOTHBIE 10K, 3arps3HEHHE
BO3/lyXa 1 BOJOEMOB), CITIOCOOBI €r0 MPeJOTBPAIICHHUS .

O6m1as xapakTepucTuka 31eMeHTOB VATrpytibl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTETICHU
OKHUCJICHHUA.

A30T, pacnpocTpaHeHHe B Npupoje, (pusnueckue M XUMHYEcKHe cBOHCTBa. KpyroBopor asora B mpupoje .
AMMHak, ero (u3M4YecKMe M XUMHUECKHE CBOWCTBA, MONy4yeHHEe U mnpuMmeHeHue. Coiau aMMOHHS, HX
¢bu3nyeckue M XUMHUYECKHE CBOICTBA, nmpuMeHeHHe. KauecTBeHHas peakiys Ha HOHbI aMMOHUS. A30THas
KHCIIOTa, e€ MosTyueHue, Gu3ndeckue 1 XMMUUYECKUe CBOMcTBa (001I1e KaK MPeICTABUTENs Kilacca KUCIIOT U
cneunpuyeckue. Mcrnonp3oBaHre HUTPATOB U COJICH AMMOHHUS B KA4€CTBE MUHEPAIBbHBIX yI00pEHUH.

XUMHUECKOe 3arpsi3HEHUE OKpYXKalollell cpeabl COEAMHEHUSAMH a30Ta (KUCIOTHBIE MOXAM, 3arpsi3HEHHe
BO3/lyXa, IOYBBI U BOJIOEMOB).

dochop, anorponnbie Moaudukanuu dpocdopa, pusudeckue u xummudeckue coiicrsa. Okcun dpocdopa(V) u
dochopHas kucnora, pU3MUECKUE U XMMUYECKHE CBOWCTBA, oiryueHue. Mcnonp3oBanue pochaToB B kKayecTBe
MUHEPATBHBIX YI00PCHHIA.

O6mras xapaktepuctuka snemMeHToB [VArpynmel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC CTEIEHU
OKHUCJICHUS .

Yrnepos, alioTponHbie MOIU(UKAIINK, PACTIPOCTPaHEHHE B IPUPOAE, (PU3HUECKHE U XUMUYECKUE CBOMCTBA.
Ancop6uus. Kpyrosopot yriiepona B npupoae. OKCuabl yriaepoja, nx GU3ndecKue U XUMUIECKUE CBONCTBA,
JCCTBHE HA >KMBBIC OPraHU3MbI, MOMyYE€HUE U MPHUMEHEHHE. DKOJIOTHYECKHE MPOOTIEMbl, CBSI3aHHBIC C
okcuaom yriepona(lV); rumoresa riI00aJbHOTO MOTEIJICHUS KIWMAaTa; MapHUKOBBIN > ¢deKT. YTroiabHas
KHCIoTa U e€ coiM, uX (U3MUecKkue M XUMHUYECKHe CBOICTBa, MONyueHHWE W TpuMeHeHue. KadecTBeHHas
peakius Ha KapOOHATHOHBIL. Vcnonp30BaHue KapOOHATOB B OBITY, MEAHUIIMHE, TPOMBIIIIICHHOCTH M CEJTHCKOM
XO03sICTBeE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COEIUHEHUSIX yriepoaa (MeTaH, 3TaH, THIIEH,
alleTWJIEH, JTaHOJ, IJIMIEPUH, YKCycHas Kuciora). Mx cocmaeé u xumuueckoe cmpoeHue. llonsatue o
OMOJIOTMYECKH BayKHBIX BEIIECTBAX: JKHUpaX, OeJKax, yriaeBoiax — U UX POJIU B )KU3HU UEIOBEKa.
MamepuanvHoe eOUHCmMB0 OP2aHUYECKUX U HEOP2AHUYECKUX COeOUHEHUII.

Kpemuuii, ero ¢usnueckue U XMMHYECKHE CBOMCTBA, MOJy4yeHHEe U mMpuMeHeHue. CoeqUHEHHs] KpeMHUs B
npupone. OOmme mnpecraBieHuss o0 okcuae kpemMHus(IV) u kpemuueBoit kuciore. CHIHMKATBI, HX
UCIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTU. Baoicheliuiue cmpoumenbHble Mamepuansl: Kepamukd,
cmekno, yemenm, OemoH, owcene3obemon. Ilpobremsvr 6e30nACHO20  UCNONL308AHUS  CIPOUMENbHBIX
Mamepuanos 8 NOBCeOHe8HOU HCUIHU.

XUMUYECKUI SKCIIEPUMEHT: H3yueHHE OO0pas3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHON KHUCIIOTHI;
IIPOBEJICHNE KAueCTBEHHBIX peaklUUi Ha XJIOPUIMOHBI M HAOJIIOJIEHUE INPU3HAKOB UX IMPOTEKAHHUS; OIBITHI,
oTpaxaromye pu3nuecKrue U XUMUYECKUE CBOWCTBA TaJIOTEHOB U UX COEAMHEHUN (BO3MOKHO HCIIOIb30BAHHE
BUJICOMATEPHAIIOB); 03HAKOMJICHHE ¢ 00pa3aMy XJIOPHUA0B (TaTOreHHI0B); O3HAKOMIIEHHE ¢ 00pa3liaMu Cephl
u e€ COoeITUHEHUSIMHU (BO3 MOYKHO HCIOJIb30BaHHE BHUAEOMATEpUANIOB); HAOMIOAEHME Ipolecca OOyrJIuBaHUS
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caxapa moJ1 IeHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOM KUCIIOTHI; U3YyUECHHUE XUMHUYECKUX CBOMCTB pa30aBICHHON
CepHOW KHCJIOTHI, NPOBEJIEHHE KAUYeCTBEHHOM peakuuu Ha cynb(haTHOH W HaONIoJeHHe MNpu3HaKa e
MPOTEKaHUs; O3HAKOMJIEHHE C (DU3MYECKMMH CBOMCTBaMM a30Ta, ¢ocopa U MX COCTUHEHHH (BO3MOKHO
MCIIOJIb30BAHUE BHIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (OocHOPHBIX YAOOPEHHIA; MOTyYyeHne, CoOOUpaHue,
pacro3HaBaHHE W HM3yuyeHUE CBOMCTB aMMMaKa; MPOBEIECHHUE KAaYEeCTBEHHBIX pEaklMii Ha MOH aMMOHUS U
¢dochaTHoH U U3ydeHNE MTPU3HAKOB UX MPOTEKAHUS, B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI €
Mebl0 (BO3MOXHO HCIIOJIb30BAHHE BUJEOMATEPHUATIOB); H3y4YeHHE MOJeNel KPUCTAIUIMUYECKUX PEeUIETOK
anMmasza, rpadura, QymiepeHa; O3HAKOMJICHHE C TIPOLIECCOM  aaCcOpOLMU  PACTBOPEHHBIX  BEILECTB
aKTUBHUPOBAHHBIM YIJIEM M yCTPOMCTBOM IMPOTHBOras3a; MOJy4yeHHe, COOMpaHHe, paclo3HABAaHUE U U3YyUCHUE
CBOWCTB YTJIEKHCIIOrO Tra3a; MPOBEACHHE KAYEeCTBEHHBIX pEakIUil Ha KapOOHAT M CHJIMKATHOHBI M H3Yy4eHHUE
MPU3HAKOB HMX MPOTEKaHUs; O3HAKOMJICHHE C TMPOAYKLUHMEH CHIMKATHONM TPOMBIIUIEHHOCTH; peIlIeHue
SKCIIEPUMEHTAIBHBIX 3a1a4 0 TeMe «BaxkHelne HemeTaibl ¥ X COETUHEHUS.

MeTaJJIbl M1 UX COETMHEHUS

OOmiasi XapakTepUCTUKA XUMHUYECKMX D3JEMEHTOB — METaJUJIOB Ha OCHOBAaHUU MX TIOJOXKEHUS B
MEepUOINUECKON cuctemMe xumudeckux ayemeHtoB J[. WM. MenneneeBa u cTtpoeHuss aroMmoB. CTpoeHue
MeTayuIoB. MeTtannuueckasi CBA3b M METaJUIMUYecKas KpUCTAUIMYecKas peméTka. DIeKTPOXUMHUECKU psin
HanpspkeHud MetaioB. dusznueckue M XMMHMUYECKHE CBOWCTBa MeTayuioB. OOmue crnocoObl MOJyueHus
MeTauioB. IloHATHE O KOPpPO3MM METaIOB, OCHOBHBIE CIIOCOOBI 3alUThI WX OT Koppo3uu. CriaBsl (CTajb,
YyT'yH, AIOPAJIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIILIIIEHHOCTH.

[Ilenoynble MeTANIBI: MOJIOKEHHUE B MEPUOAMYECKOM cucTemMe Xumudeckux sneMeHTtoB J[. M. MenneneeBa;
CTpOEHHE UX aTOMOB; HaXOKJeHHe B npupozae. Pu3nyeckue 1 XUMUIECKHe CBONCTBA (Ha MpUMepe HATpUsl |
kanust). OKCUIBI U THIPOKCUIBI HATpUA U Kayus. [I[pruMeHeHne 1meI0YHbIX METAJUIOB U UX COCTUHEHHI.

[[lenoyHo3eMenbHBIE METAIIBI MarHUM M KAJIbLUU: IOJOXEHUE B IMEPUOJUYECKON CUCTEME XMMHYECKHUX
anemeHToB /[[. 1. MeHneneeBa; CTpO€HHE HX aTOMOB; HAXOXKJEHHE B Ipupoje. DU3nueckne U XUMHYECKHE
CBOMCTBa MarHus u Kanplis. Baxkneiimue coequuenus Kanbius (OKCUA, THAPOKCHI, coyin). JKECTKOCTh BObI
1 CIOCOOKI €€ yCTpaHeHUSI.

AIOMMHUI: NIOJIOKEHUE B IEPUOINYECKON CUCTEME XUMUYECKUX 3i1eMeHTOB [I. 1. Menneneesa; crtpoeHue
aToMa; HaxoxxJeHue B npupoze. dusnueckue 1 XMMHUYECKHE CBOMCTBA alfOMUHUA. AMpOTepHBbIE CBOICTBA
OKCHAa U THAPOKCHU A AJIFOMUHUS.

Kene3o: monoxeHue B NEPUOIUUECKON CUCTEME XUMUYECKUX 3eMeHToB []. 1I. Menneneesa; ctpoenue atoma;
HaxoXJeHue B mnpupoje. Puznueckue M XUMHUUYECKHE CBOMCTBa xene3a. OKCHAbI, THIPOKCUILI U COIH
xene3a(ll) u sxeneza(Ill), ux cocras, cBOICTBA U MOTyUEHUE.

XUMHUECKUI SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMi METaJUIOB U CIUIaBOB, UX (PU3MUECKUMHU CBOWCTBAMH;
U3yYEHHUE DPEe3ylbTaTOB KOPPO3UU METAJIOB (BO3MOYKHO MCIIOJIb30BAaHHE BUAEOMATEPHUATIOB), 0COOEHHOCTEH
B3aUMOJICHCTBUS OKCHJA KaJblMsl M HATpus C BOJOW (BO3MOXKHO HCIOJb30BAHUE BUIEOMATEPHAIIOB);
UCCIIEIOBaHUE CBOMCTB JKECTKOM BOJIBL; IIPOLIECCA TOPEHUS JKelle3a B KUCIIO POJe (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX peakUil Ha MOHBI (MarHusl, KajblKs, aTFOMUHUS,
uuHka, xenesa(ll) m xenesa(Ill), menu(ll)); HaGmroneHne W OMHMCAHHWE MPOLECCOB OKPALIMBAHUS IJIAMEHU
MOHAMHU HaTpus, Kaiusg W KajblMd (BO3MOXKHO MCIIOJB30BaHME BHIEOMATEPHUAJIOB); HCCIEIOBaHUE
aM(pOTEepHBIX CBOMCTB I'MIPOKCH/Ia AITFOMUHUS U THAPOKCUIA IMHKA; PEIIEHNE YKCIEPUMEHTAIbHbIX 3a/1a4 110
TeMe «BaxHelre MeTanIbl U UX COeIUHEHUSD .

XuMHuS M OKpYKaOLIas cpeaa

Hosble maTepuansl 1 TexHOJIOrMU. BenecTsa u MaTepyralibl B IOBCEAHEBHOM )KU3HU YeJloBeKa. XUMUS U
3n0poBbe. be3omacHoe HCIoNb30BaHME BEIIECTB M XMMHUYECKHX peakuuil B ObITy. IlepBas mo moinps mnpu
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XUMHUYECKHAX OXKOTax M OTpaBieHUsAX. OCHOBBI 3KOJIOTM YECKOW I'PaMOTHOCTH. XHMHYECKOE 3arpsi3HEHUE
OKpY>Karolen cpenbl (mpenenbHas qonycrumas kKoHueHnTpaius semiects — [1/1K). Ponb xumuu B pemenuun
9KOJIOTMYECKUX MPOOIIeM.

[TpupoHbIe HCTOYHHUKH YTIEBOAOPOIOB (YTroib, MPUPOAHBINA ra3, He(Th), IPOIAYKTH UX epepadOTKH, UX POIb
B OBITY U IPOMBIIIJIEHHOCTH .

XUMUYECKHH HKCIIEPUMEHT: H3y4YeHHE O0pa3lloB MaTepHalioB (CTEKJIO, CIUIaBbl METAJIOB, IOJUMEpHBIE
MaTepUabl).

MexnpeamMeTrHble CBA3U.

Peanu3zanmsi MexXnpeaMeTHBIX CBsi3ell NMpHM HM3YyYeHHM XHUMHMH B 9 KJlacce ocCyllecTB/sieTcsl uepe3
HCIOJIb30BAHNE KAK OOMIMX €eCTECTBEHHOHAYYHBIX MOHATHHA, TAK M TOHATHH, SBJIAIIIMXCS
CHUCTEeMHBIMH JIl OTAEJbHBIX NMPEAMETOB €CTECTBEHHOHAYYHOI 0 IIUKJIA.

OOmue ecTecCTBeHHOHAY4YHBbIC IIOHSTHS: HAy4yHBIA (DaKT, TUINOTE3a, 3aKOH, TEOpHWs, aHAJIHW3, CHHTE3,
KiIaccuukanus, TMEePUOANYHOCTh, HAONIOACHUE, SKCIEPUMEHT, MOJICIUPOBAHUE, H3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBINH J(QQeKT, TEXHOJOTHs, Marepuaibl. Du3mka: MaTepus, aTOM, JJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOI, PAIUOAKTUBHOCTb, MOJIEKYJIA, HIEKTPUUECKUH 3apsil, IPOBOAHUKH, TOTYIIPOBOJIHUKH,
TUDJICKTPUKA, (POTOIIEMEHT, WHAMKATOP, BEMIECTBO, TEIO, 00BEM, arperarHoe COCTOSHUE BEIECTBa, Ias,
pacTBOp, PaCTBOPUMOCTD, KpUCTAJUTHYECKAs PEIIETKA, CIIIABbI, (PU3MYCCKUE BETMYUHBI, CAMHHUIIBI U3MEPEHUS,
KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: (I)OTOCI/IHTCB, JAbIXaHUC, 6I/IOC(I)€pa, 9KOCUCTEMA, MHHCPAJIBbHBIC y,[[O6pCHI/I$I, MHKPO3JICMCHTHI,
MAaKpO3JIEMCHTLI, IMTATCIIbHBIC BECIICCTBA .

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbI, TOPHBIE TOPO/IbI, MTOJE3HbIE UCKOTIAeMblE, TOIUIMBO, BOJIHBIE
peCypchl.
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KanennapHo-remaTudeckoe mJIaHUPOBaHUe MO XMMHUM 8 Kj1acc
2 yaca, 68 yacos

Ne Paznen. Tema ypoka Kon-Bo | Hata Hcnonvzoeanue
JacoB MIPOBEACHUS 060pyoosanus
«Touka pocma

Tema 1. XuMusi — Ba)kHasi 00,1aCTh eCTECTBO3HAHUS U MPAKTUYECKOH
NesiTeJILHOCTH YeaoBeka (5 4)

1 [Ipenmet xumun Ponb XMMHHK B )KM3HM YellOBEKa. XUMUS 1
B cHCTeMe HayK. MeToIbl IO3HAHHS B XUMHUH.

2 3HaKOMCTBO C TpaBWJIaMH O€30MacHOCTH W MpuéMamMu paboOTHl B 1 Hudposas
xuMuaeckoit taboparopuu. [Ipakruueckas pabota: naGoparopust
RELEON
Ne 1. IlpaBuna paboTsl B jabopatopun U HPUEMBI 0OpaILEHUs C
nabopaTopHBIM 000pyI0BaHUEM Hudposoit JATYUK
TeMIIepaTyphl

Crnuproska Ceya.

3 Tena v BeuiecTsa 1

4 ®dusnyeckne CBOMCTBA BEIIECTB. ATperaTHoe COCTOSIHUE 1
BEIIECTB .

5 Uuctele BemectBa U cMecd. CrocoObl pa3fenieHus] CMECew. 1 Hudposas
[pakTnyeckas padoraNe 2. PaznenenHue cmeceil (Ha mpumepe naboparopust
OYHCTKH TIOBAPEHHOH COJIH) RELEON

Tema 2. BenmecTBa
U XUMHYeCKHe peaKIuu

(15 9)+1 g
6 ATOMBI Y MOJIEKYJIbI. XUMHUECKUE ITIEMEHTHI 1
7 3HaKu (CHMBOJIBI) XUMHUYECKHX JICMEHTOB 1
8 IIpocTeie U cnoKHbIE BEleCTBA. ATOMHOMOJIEKYJISIPHOE 1
yueHHUe.
9 Xumuueckast popMyJia. BaneHTHOCTh aTOMOB 1

XUMHYCCKUX DJIEMECHTOB

10- 3aKOH MMOCTOSIHCTBA cocTaBa BelecTB. OTHOCHTEIbHAS 2
11 aToMHas Macca. OTHOcUTeIbHAS MOJICKYJIIpHAs Macca .

12 MaccoBas 10751 XUHMHYECKOTO dJIEMEHTA B COSAUHEHUH 1
13 ®dusnyeckre U XUMUUYECKUE SIBICHHS 1
14 Xumunueckas peakuus. Ilpusnaxku 1

1 YCIIOBHS IPOTEKAHNS XMMHUECKUX PEAKIUi

15 XUMHYECKUE yPaBHEHHS 1

16 Tumnbl xuMudeckux peakuuil. Peakuus coenuHeHus 1

17 Peaxnusa paznoxeHus 1

18 Peakuus 3aMereHus 1

19 Peakius oOMeHa 1

20 3akoH coxpaHeHus: maccel Bemiects. M. B. JlomoHocoB 1 BEChl TEXHOXUMUYECKHE

— Y4€HBIH SHINKIIOTIETUCT. WM 3JEeKTPOHHEIE; CBeUa;

KoJ10a mIocko1oHHas 250
MIT; JIOXKKA JUISL COKUTAHUS
BEILECTB

21 KonTposbHas padora Ne 1 1

Tema 3. Boznyx. Kucinopoa.

Oxcuanbl
(59)
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22 Boznyx — cmech razos. CocraB Bo3nyxa Kucinopon — 1
9JIEMEHT W THpocToe BemlecTBO. O30H — aJUIOTPOITHAS MOJU(UKALHS
KHCJIOpoJia

23 Haxosxnenue kucnopona B npupozie, Gu3nuecKue u 1
XMMHYECKHe CBOMCTBA (peaKkuuy OKUcIeHus, ropenne. [lonsrue 06 okcumax

24 CriocoObI OTy4eHHsI KHCIIOPOa B TaOOpaTOPHUU H 1
MIPOMBINIEHHOCTH. [IprMeHenue Kucnopoaa.

[Ipaktuaeckas padota
Ne 3. Tlonmyyenue u cobupanue KUCIOPOa, H3yUCHUE €ro CBOMCTB.
25 TernoBoii 3()(heKT XUMUIECKOH peaKIiy, IOHSITHE O
TEPMOXUMHUIECKOM YPaBHEHHUH, K30 u
SHIOTEPMHUUECKUX PEAKIHAX
26 TonnmBo (yroib U MeTaH). 3arpsi3HEHHE BO3/LyXa,
CHocoOBl  €ro IpefOTBPAICHUS. YCHIEHHE IIapHUKOBOTO 3¢ ¢exra,
pa3pylIeHHe 030HOBOTO CJIOS .
Tema 4. Bogopoa. CoctaB KuCJIOT U coJeii (5 9)
27 Bopopon — aseMeHT U IpocToe BELeCTBO
28 Haxosxnenue B npupoze, Guzndeckue 1 XUMUIECKUue
CBOWCTBa (Ha NpHMepe B3aUMOJCHCTBHS C HEMETallla MM M OKCHIAMU
METaJlIOB
29 [Ipumenenue, ctocoObl MOTYyUEHHS BOIOPOIA.
IMpaktrueckass padora Ne 4. IlomydeHme u coOupaHue BOXOPOAA,
H3ydeHHE ero CBOUCTB
30- CocTaB KUCIIOT U coseit
31
Tema 5. KosimuecTBeHHbIE OTHOLIEHHUSI B XUMUH
(49)
32 Komnuuectso BemectBa. Monbs. MonsipHast macca
33 3akon ABorapo. MoJspHbIil 00bEM ra3oB .
34- PacuéTsl o xuMu4e CKUM YpaBHEHUSM.
35
Tema 6. Boaa. PactBopsl. [lonsitue 06 ocHoBaHusx (5
4)
36 dusnyeckre CBOMCTBA BOJBI. AHAIIN3 U CHHTE3 —
METO/IbI H3yUYEHHs COCTaBa BOJBI.
37 XMMHUYECKUE CBOMCTBA BOJBI (PEAKIIMH C METAJLIAMH,

OKCHJaMH METaJZIOB U HEMETAJIJIOB
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38 CocraB ocxHoBanui. [Tonsitie 06 nHAMKaTOpax Hudposas
naboparopust
RELEON
Mudposoit pH. mratus c
38KIMOM; ST
XUMUYECKUX
cTakaHoB (25  mn);
MIPOMBIBAJIKA
39 Bona kax pactBoputens. PactBopbl. PactBopumocts npuboOp S OMBITOB C
BeIIeCTB B Boje. [IpakTuueckas paboTa: JJIEKTPUYECKUM
TOKOM; HICTOYHHK
Ne 5. IIpuroroBieHue pacTBOPOB C OIPENEIEHHOMN IIOCTOSIHHOI'O TOKa:
MaccoBOH J10JIel paCTBOPEHHOTO BEIIECTBA. npobupkn — 2 MT.
MIPOHYMEPOBaHHEIE;
JIy4YHHKa; CTUPTOBKA;
npobku — 2 T,
MTUHIIET
40 Posb pacTBOpOB B IpUpO/IE U B HKHU3HH YEJIOBEKA.
KpyroBopor Bomel B mpupone. 3arps3HeHHE HPUPOAHBIX BoA. OxpaHa H
OYHUCTKA IPUPOJIHBIX BOI.
Tema 7. OCHOBHBIE KJIACCHI HEOPTAHUYECKHX COEIHHEHMIT
(11u)+ 14y
41 Knaccuduxaryst HeOpraHn4ecKux CoeTUHEHHUIH.
42- Oxcuapl: coctaB, Kiaccudukanusi (OCHOBHBIE, KHCIOTHBIE,
43 amdoTepHBbIe, Hecoieoopasyrouue),
HOMEHKJIATypa (MEXIyHapOJHAsl ¥ TPUBUATIbHAS ).
IMonyuenne u XUMHYECKHE CBOWCTBA KHCIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHIIOB.
44- OCHOBaHHUSA: COCTaB, KJIACCU(UKALU, HOMEHKIIATypa (MEeXAyHapOoaHas Hudposas
45 U TPUBHAJIbHAS), QU3NICCKUC U naboparopus
XMMHYECKHE CBOWCTBA, CIIOCOOBI MOy YeHHUS RELEON
Hudposoit pH. mratus c
32)KAMOM; STh
XUMHUYECKUX CTaKaHOB (25
MID);
MIPOMBIBAJIKA
46- Kucnotsr: coctas, kinaccuukanys, HOMEHKIATYpa,
47 (hu3MIecKUe N XUMUIECKHE CBOUCTBA, CIIOCOOBI Oy YCHUSL.
Psi1 akTUBHOCTH METaJIJIOB
48- Coum (cpeaHre): HOMEHKIIATypa, CIIOCOOBI MOMYYEHUs, B3aUMO/ICHCTBIE
49 coJIelt ¢ MeTaJllIaMH, KUCIIOTaMH,
[IETIOYaMH U COJIIMHU
50 I'eneTndeckas cBsA3b MEXIy KllacCaMU HEOPTaHIMYECKHX
COETUHEHNH
51 [paktudeckas padorta: Hudposas
naboparopust

Ne 6. PerieHune skcriepiMEHTANIBHBIX 33/1a4 110 TEMe
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«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCIMHECHUI

RELEON

udposoit pH. mratuB c

32)KAMOM; ATh
XUMUYIECKUX
cTakaHoB (25  mn);
MIPOMBIBAJIKA.
52 Konrposbhas pabora Ne 2 1
Tema 8. Ilepumoauyveckuii 3aK0OH W NepUHOIMYECKAsi CHCTeMa
xumMudecknx yiemenToB JI. U. MenaeneeBa.
Ctpoenne atoma (7 1)
53 [TepBbie TOMBITKY KTacCU(PHUKALIMU XUMHIECKIX 1
anmeMeHToB. [loHATHE O Tpymmax CXONHBIX HJEMEHTOB (LIETOYHBIC H
LIEJI0YHO3EMENbHBIEC METAJIbI, TaJIOT€HBI,
WHEPTHBIE Ta3bl) .
54 DJIeMEHTHI, KOTOpbIe 00pa3yroT aM(pOTEpPHBIE OKCUIBI U 1
THIIPOKCHIBI
55 [lepuoauueckuil 3aKOH M NEpUOAUYECKass CUCTEMa XUMHUECKUX 3JIeMEHTOR 1
. Y. Menneneesa. [lepuonsl,
TpyMIIBEL, MOATPYNITEL. PU3NUECKHUNA CMBICT HOPSIIKOBOIO HOMEPA HJIEMEHTA,
HOME POB MEPUOJa U TPYIIIIBL.
56 Crpoenue aroMoB. CocTaB aTOMHBIX saaep. M3oTomnsl 1
57 OniektpoHbl. CTpoeHHE DJIEKTPOHHBIX oOosiouek atoMoB mepBbix 20| 1
XUMHYCCKUX DJICMCHTOB l'lepl/IO}lI/l'-leCKOi/'l
cuctemsl J[. . MenneneeBa
58 XapakTepucTuka XMMHUYECKOI0 JJIEMEHTa 0 €ro IMOJIOKEHHUIO B 1
nepuoguueckoii cucreme . 1.
MemnpeneeBa
59 3HaYeHne NEPUOJMYECKOTO 3aKOHA 1
Y MEPUOANYECKOM CHCTEMbI XUMHYECKHX JJIEMEHTOB IS
pa3sBuTus Hayku u npaxtuku. J. WM. MenpeneeB — yuéHbli,
MIeIaroT ¥ TPaKJaHUH.
Tema 9. Xumuueckast CBsi3b.
OKHCINTeTLHO-BOCCTAHOBUTEILHBIE peaknuu (8 1)
60 DJIEKTPOOTPULIATETLHOCTh ATOMOB XUMUYECKHX 1
JJIEMEHTOB
61 Honnast xummuueckas cBsi3b 1 Ludposas naboparopust
RELEON.Iudposoii JATIUK
TEMIIEPATYPbI IUIATUHOBBIN;
JaTYUK
TEMIIEPATyPhI
TEepMOIIAPHBII
62 KoBasneHTHO-TIOIIpHAs CBSI3b 1 udposas nabopatopust
RELEON
udposoit JaTYUK
TEeMIIEepaTypsl
IUTaTHHOBBIIA; JaTYUK
TEMIIEPATYPEI
TEepPMOINAPHBIN
63 KoBanentHo- HenoispHas CBSI3b 1
64- CreneHb OKUCICHUS 2

65
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66- OxucnurensHoBoccTaHoBUTENbHBIe  peakuun  (OBP).  Ilponeccsr
67 OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTEIH

1 BOCCTaHOBHTEIIH.
68 Kontposbhas padora Ne 3




KaneHnapHO-TeMaanecxoe INJIAHUPOBAHUE MO XUMHUH 9 kJjacce

2 yaca 68 yacos
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Ne Tema pa3zzena u ypoka KonuuectBo Jara Hcnonv3zoseanue
4acoB MIPOBEJICHUS o0bopyoosanus
«Touka pocma
IoBTOpenne u yraybjeHue 3HAHMI OCHOBHBIX pPa3leaoB Kypca 8
KJjacca
(5u)+lu
1 Iepuoauyeckuii 3akoH. Ilepuoauueckas cucTeMa XMMUYECKUX 2JIEMEHTOB 1
. W. Menneneesa.
CTpoeHue aTOMOB
2 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB XMMHYECKHX 3JIEMEHTOB IIEpPBBIX TPEX| 1
NIEpHOJIOB, KaJIHsl, KaJIbIIUs
U HX COEIMHEHMH B COOTBETCTBMHM C IIOJIO)KEHHEM DJEMEHTOB B
TIEPHOIMIECKO CHCTEME H CTPOSHHEM
HX aTOMOB
3 Kraccudukanusi 1 HOMEHKIATYpa HEOPTaHHIECKHUX 1
BELIECTB (MEeXIyHapOHAs U TPUBUAJIbHAS)
4 XUMHUUYECKHE CBOMCTBA BELIECTB, OTHOCAIIUXCS K pasIMYHBIM KJaccaM 1
HEOPraHUYECKUX COEJMHEHMH,
HX TeHeTHYECKasl CBSI3b HEOPTraHHIECKHX BEIECTB
5 CrpoeHue BemecTBa: BUABI XUMHIECKOH CBSI3H. 1 Hudposas
Tumbl KpUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOICTB BellecTBa OT JabopaTopus
TUNA KPUCTAJUTMYECKOH PELIETKH . RELEON
Iudposoii faTunk TeMmepaTyphl
TIJTATHHOBBIH
6 KonTpomnsHas padoraNel 1
Tema 1. OcHOBHbIE 3aKOHO MEPHOCTH XHMHYECKHX
peakumii
(4w
7 Knaccudukarms XuMHYeCKUX peaKIuii o 1
Pa3IHYHBIM IPH3HAKAM.
8 IloHsTHE O CKOPOCTM XMMHUYECKOM peakuuu. [IOHATHE O TOMOTEHHBIX M 1 Hudposas maboparopust
TeTEePOTeHHBIX PEAKIHAX . RELEON
Ludposoit gaTanx
TeMIepaTyphl INIATHHOBLIN
9 INonsTHe 0 XMMHYECKOM paBHOBecHH. DaKTOPLI, BIHUAIOIINE HA CKOPOCTh 1 Hudposas
XMMHYECKOH peakuuy 1 HOJI0KEHUEe XUMUYECKOTO PABHOBECHS . nabopaTopus
RELEON
Lludposoii naTanx
TEMIEpaTyphl
TIJIATHHOBBII
10 MexaHN3M OKUCIIUTEIbHOBOCCTAHOBUTENBHBIX PEAKIUIA (3IEKTPOHHBII 1
OaJlaHC OKHCITUTENIBHO-
BOCCTAQHOBHTEJb HOW PEAKIIHN).
Tema 2. DJIeKTPOJIHTHYECKAS THCCOIMAIHS.
XHMHYeCKHe PeaKIud B pPacTBOpax
(89)
11- Teopusi AIEKTPOIUTHYESCKON AUCCOLMALMUA. DJIEKTPOJIUTHl U HEIICKTPOJIUTHL | 2 Hudposas
12 KaTnonsl, anHnoHEl. MeXaHH3M JMCCOLH alluH BELECTB C Pa3IMYHBIMU BUIAMU JmabopaTopus
xnMudeckoii cs3u. Crenens aucconnanuy. CHIBHEIE U CITa0ble TEKTPOIUTHI RELEON
Iudposoit JATYUK

3JIEKTPONIPOBOJHOCTH
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13- Peaxiuu noHHOro OoOMeHa, YCIOBHS WX HpOTeKaHus. VIOHHBIE ypaBHEHHS 2 Ludposas
14 peaxuuii. nmabopatopust
RELEON
udposoii JIaTYUK
JJIEKTPONIPOBOTHOCTH
15- XuMuYecKre CBOMCTBA KUCIIOT, OCHOBA HUM M COJICi B CBEeTE MpecTaBieHuit 00 | 2
16 JNEKTPOIUTUUECKOM
JIHCCOLMALUN
17 IToHsATHE O THAPOIIU3E COJIEH. 1
18 IMpaxTiueckas padora Ne 1 Pemenue 1 Ludposas
9KCIIEPHMEHTAIBHBIX 33/1a4 110 TeMe naboparopust
RELEON
Hudporoii JATIUK
3JIEKTPOIIPOBOIHOCTH

Tema 3. O01mas XapaKTepHCTHKA XUMHYECKHX
37emeHTOB VIIA-rpynnel. I'anorens (4 4)

19 OOmast XxapakTepuCTHKa ranoreHoB . OCOOEHHOCTH CTpPOEHHs aTOMOB ITHX | 1
3JIEMEHTOB, XapaKTEPHBIC IS
HUX cTeneHn okucieHus. CTpoeHne 1 Gpu3n4ecKue CBOMCTBA IPOCTHIX BEIIECTB —-
raJloreHOB

20 Xumuyeckue CBOHCTBA Ha IpUMeEpe Xjopa (B3auMOJICHCTBHE C 1
MeTaJlJIaMH, HeMETaJJIaMH,
mienouamu). Xuoposogopon. CoisiHas KHUCIIOTa, XMMHYECKUE CBOMCTBA,
MOJTyYCHHE, IPUMCHEHHUE.

21 Du3HoIOornYecKoe ACHCTBUE XJIOpa U 1 Hudposas
XJIOPOBOJOPOJa HAa OpraHM3M dYeloBeKa. BakHeimmme xJopuael H HX nmabopatopust
HaxO0XJIeHHE B MIPUPOJIE . RELEON

22 IMpaxTiueckas padora: 1 Iudposas

naboparopust
Ne 2. TomyueHue CONSTHOM KUCIOTHI, U3yueHHE €€ CBOIMCTB RELEON

Tema 4. O01mas XapaKTepHCTHKA XUMHYECKHX djieMeH- TOB VIA-rpynnsl.
Cepa u eé coequHeHust
(59

23 Oo6m1as xapakTepucTrka 3neMeHToB VIArpynmer. OcOOeHHOCTH CTPOSHUS 1
aTOMOB 3THX JJIEMEHTOB,
XapaKTEPHBIC JJI HUX CTEIIEHH OKMCIICHUS

24 Crpoenue u (hu3nvecKue CBOMCTBA MPOCTHIX BEIIECTB 1
— KHUCJIOPOJa U CEephl.

AnnotpornHble MOAU(UKAINKE KUCIOPOaa ¥ cepbl. XMMHYECKHE CBOWCTBA
CepBL.

CepoBonoposa, cTpoeHue, GU3NIECKUE 1 XUMUYECKHIE
cBoiicTBa. OKCHIBI CEPBI KaK MPEICTABUTEIM KHCIOTHBIX OKCHIIOB

25 CepHas xucnora, Gusndeckue 1 Iudposas
nmabopaTopus
U XUMHYECKHE CBoOicTBa (0OIIME KaK TNPEACTABUTENS Kiacca KHUCIOT W RELEON
crienuduyeckue), NpUMEHEHHE
Hudporoii JATIUK
3JIEKTPOIIPOBOAHOCTH

26 XHUMHYECKHE PEaKUUM, JIeKAIMEe B OCHOBE MPOMBIIUICHHOTO 1
croco0a IMoJTyYeHH s CepHOH
kucinotbl. COM CepHOi KMCIOTHI.
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27

Haxoxnenue cepsl u e€ coeInHECHUN

B IIpupoe. XMMUUECKOE 3arPs3HEHUE OKPYIKAIOLIECH Cpeibl COCIMHEHUAMH CEPBI
(KHCIIOTHBIE TOXKIH,
3arpsi3HEHKE BO3AyXa U BOZOEMOB), CIIOCOOBI €0 MPeJOTBPAILICHHUS

Tema 5. O0masi XapaKTepUCTHKA XUMHYECKHX
3J1eMeHTOB VA-Tpynnsl. A30T, (hocdop n nx coequnenns (7 1)

28

OO6mias xapakTepucTrKa 31eMeHTOB VArpynmbsl. OCOOCHHOCTH CTPOCHUS
aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE JUII HUX CTCTICHH OKHCIICHUS

29

A30T, pacpocTpaHeHHe B IPHPOJIE, PU3HIECKUE U
XuMu4eckue cpoiictea. KpyroBopor asora B mpupoje

30

AmMuak, ero (Qu3MYecKHEe W XHMHYECKHE CBOMCTBA, MONYYCHHE U
npumeHenne. Cony aMMOHHS, UX
(u3ndecKne 1 XUMHYECKUE CBOICTBA, IPUMEHEHHE.

Ipaktrueckas padora Ne 3. [TonyueHue aMmMuaka, U3yueHUE €ro CBOMCTB.

31

A3zoTHas KHCIOTa, e (HU3MYCCKHe M XHMHYECKHE CBOicTBa (00IIme Kak
NIPEJICTaBUTENS KJIACCA KUCIIOT

n cnemuduyeckue). lMcnonp3oBaHre HUTPATOB M coJell aMMOHHS B
Ka4ecTBe MUHEPAIbHbIX yI00peHH

Hudposas
nmabopaTopus
RELEON

Hudposoii
JJICKTPONPOBOTHOCTH

JaTINK

32

XUMHYECKOE 3arpsi3HEHUE OKPYXKaIOIIEH Cpesibl COeIMHEHUsIMU a30Ta
(KUCIIOTHBIC IOK/IH,
3arpsi3HEHUE BO3JLy Xa, TOYBBI U BOJOEMOB

33

Docop, amtorponHsie MogupuKauu hocdopa,
(u3nyecKre 1 XUMHIECKUE CBOMCTBA

34

Oxkcun dochopa(V) u dochopnas kucnora, pu3MYECKUe U XUMHUYECKHE
CBOJICTBA, MTOTyYEHHE.

Hcnonp3oBanue HocdaToB B Ka4eCTBE MHHEPATIBHBIX yI0OpeHHH. 3arps3HeHe
TIPUPOIHBIX BOJJOEMOB

tdocharamu

Tema 6. O01mas XapaKTePHCTHKA XUMHYECKHX 31eMeHToB IVA-rpynnsl.
Yriiepoa u KpeMHHIA H X COeIMHEeHHUs!

@)+ 1

35

VYrnepon

36-
37

Oxcunsl yraepoza, ux Gpusnueckue 1 XUMHYECKHe
CBOICTBA.

38

VYronbHast KHCIIOTA U €€ COMM, UX (DU3MUYECKUe 1
XMMHMYECKHE CBOMCTBA, NOIyUeHUE H IPUMEHEHHUE.

39

IlepBoHayasbHbIC OHATUS 00 OPraHMYECKUX

BEIIECTBAX KaK O COEAMHEHHAX YIJepoja: OCOOEHHOCTH COCTaBa M
ctpoenus. [Tonsarue o

OMOJIOrMYECcKH Ba)KHBIX BEIECTBAX: JKMpaX, Oeikax,

40

erMHI/II‘/’I, €ro qJI/BI/I‘IeCKI/IB U XUMHUYCCKHUEC CBOI‘/’ICTBS.7 TIOJIy4CHHUE U TIPUMCHCHHUEC.

41

[Ipaktuueckas padora Ne 4 [lomydeHue yriekuciaoro
raza. KauecTBeHHast peakuust Ha KapOOHAT-HOH

Hudposas
nmabopaTopus
RELEON

Hudposoii
JNEKTPOIPOBOIHOCTH

TATIUK
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42 IMpaxTuueckas padata Ne 5 Pemenne 1 Ludposas
9KCIIEPHUMEHTAIBHBIX 33/1a4 1o TeMe «HemeTamibny. JabopaTopus
RELEON
Ludposoit JATYUK
JNEKTPOIPOBOIHOCTH
43 KonTponsHas padora 1
Tema 7. O011He CBOCTBA METAJLIIOB
(49)
44 OOmast XxapakTepHCTUKa XMUMHYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBaHHH| |
HX TIOJIOXKCHUSI B IEPHOIMUIECKON CHCTeMe XUMUUECKUX JIeMeHTOB /1 .
1 . MenpeneeBa u CTpoeHUsI aTOMOB
45 CrpoeHne MeTaluioB. MeTamuuyeckas CBsi3b M METaJUIMYecKast 1
KpHCTaJUTNYeCKast peIéTka.
DONeKTPOXUMUUECKUH Pl HAIIPSDKEHHUI METalIoB
46 du3nyeckue 1 XMMUYECKUE CBOWCTBA METAJLIOB . 1
47 O6mue crocoOs! moaydeHust MeTawioB. [lonsatue o 1
KOPPO3HH METAJUIOB W OCHOBHBEIE CIIOCOOBI 3aIIUTHI OT KOppo3uu. CrmaBbl
(cranb, 4yTyH,
JIIOPAIIOMUHIHN, OPOH3a), HX IPHMEHEHHUE B OBITY ¥ IPOMBIIIIEHHOCTH
Tema 8. BaxkHeiilmme MeTaNIbl M MX COCIHHEHUS
(16 u)+2
48 Ienounsie MeTtamiel. IlonokeHHEe B IIEPHOAMYECKON CHCTEME XHMHUYECKHX 1
anemenToB JI. . Menneneena,
cTpoeHue aToMoB. HaxoxeHue B Ipupose .
49- duznueckue 1 XMMUYECKUE CBOICTBa (Ha mpuMepe 2
50 HATpHs U KaJus
51 OKCHIBI ¥ THAPOKCHIBI HATPHS M KaJIHs 1
52 [IpuMeHeHHe WENOYHbIX METAIIOB U UX 1
COEIMHCHUH.
53 [IlenouHO3eMeNbHBIE METAIIIBI MATHUN M KaJIbLMH, cTpoeHue aToMoB. [Tooxe 1
HHE B IEPHOMIECKOI cucTeMe XMMHuYe ckux inemenToB J[. M. Mengeneena.
HaxoxeHue B npupoe
54- dusnueckrue 1 XUMHYECKHE CBOMCTBA KaJbIUs 1 2
55 MarHus
56 Baxueiimme coeIMHEHUS KalbIus (OKCHI, 1
THAPOKCHJI, COJIN).
57 JKectkocTh BozbI U criocoObl ee ycTpaneHus. [Ipakruueckas padora No 1
6. XKEcTKOCTh BOIIBI U
METO/Ibl €€ YCTpaHEeHUs
58 ANIOMUHHUH. 1
59- dusnueckre 1 XMMUYECKHE CBOHWCTBA. AMdoTepHbIe 2
60 CBOMCTBA OKCH/A M THAPOKCHA
61 XKeneso. 1 Hudposas
naboparopust
RELEON
Hudpopoii natunk naBiaeHus
62 dusnyeckrue U XMMUYECKUE CBOWCTBA XKelle3a 1
63 Oxcubl, ruapoxkcubl v conu xenesa(ll) 1

n xkene3a(Ill) .
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64 IMpaxTuueckas padora Ne 7. Penrenne skcriepIMEeHTANBHEIX 33/1a4 110 TeMe Iudposas
«MetammsD . nmabopatopust
RELEON
udpopoii natunk naBieHus
65 KontposbHas padota Ne3
Tema 9. BemecTBa H MaTepHAJIbI B KH3HH YeI10BeKAa
(B9
66 HoBble MaTepuanbl M TEXHOJOTHH. BemecTBa u Martepuaisl B
MIOBCEIHEBHOH JKU3HH YeNIOBeKa. XHMHS H 310POBbE.
Be3onacHoe HCIOIb30BaHME BEIIECTB U XUMHIECKHX PEaKIUi B OBITY.
67 [IpuponHble HCTOYHUKH YIJIEBOAOPOAOB (Yroib, NPHUPONHBIA Ta3, HEQTH),
IIPOIYKTHI HX HepepaboTKH,
UX pOib
B OBITY U IPOMBIIIUICHHOCTH
68 OCHOBBI 3KOJIOTHYECKOM I'PAMOTHOCTH. XUMUYECKOE

3arpsi3HEHUE OKpY)Karo IIed  cpeabl  (IPEeAeNbHO  JIOMyCTHMAs
koHueHTpauus Bemects — [1/IK).

Ponb xumun B PELICHUH SKOJIOTMYCCKUX HpOGHeM
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JlabopaTophsbie paboTs 8 kiacc [IpakTudeckas padora Ne 1. «3ydeHne cTpoeHUS TIAMEHNY

Teopernyeckas yacth: ['OpeHHME — CIOXKHBIA TIPOIECC, COMPOBOXKIAIOIIMICS BBIICICHUEM HSHEPTUH, Kak
MIPaBUIIO, B

BUJIE TEIUIAa M CBeTa. Pa3muM4aroT TOMOTE€HHOE TOpeHue (Hampumep, NpH pabdoTe Ta30BOM TOPENKH), U
TreTepOreHHOE ropeHne (HarpuMep, TOPeHUe CIIUPTa U CYXOT0 TOpIoYero). B paccMoTpeHHBIX TpuMepax riiamMs
HMEET CXOJIHOE CTpOoeHUE. B HEM MOYKHO BBIIECIUTH TPU YaCTH.

BHyTpeHHMI KOHYC TEMHOro LiBeTa (B Cilydae ra3oBOM TIOpEJKM CHHEro LBeTa) C HU3KOH Temmeparypoil ~
300—500 °C. 3aech NPOUCXOIUT UCIIAPEHUE U PA3TI0KEHUE TOPIOYETO BEIIECTBA.

CpenHuil BOCCTaHOBUTENIbHBIM KOHYC COCTOUT M3 CMECH BO3/lyXa U TOPALIEro ras3a. 371ech Mo/l BIUIHUEM Oojiee
Bbicokoi TemmepaTypsl (1500—1800 °C) mponykTel MCHapeHHs U Pa3OKEHUS TOPIOYMX BELIECTB aKTHBHO
pearupytor ¢ kuciopopoMm. Ecim yacte yriepoga ocTaércs cBOOOAHOM, TO €ro Menbyailllie YacTHULbI
pacKajsIfoTCsl U IPUJAIOT TUIAMEHU SIPKO€ CBEYEHHE. OJTa 4acTh IUIaMeHu Oorara yrapHbiM razom CO —
CHJIBHBIM BOCCTaHOBUTENEM, I03TOMY €€ Ha3blBalOT BOCCTAHOBUTENBbHOM. Touka HauOosee BBICOKOM
TEMIIEPATypPbl HAXOJIUTCS HA OCTPHUE BOCCTAHOBUTEJILHOIO KOHYCA.

BHemHul OKUCIHUTENbHBIM KOHYC 00pa3yeT HEBHIUMYIO OOOJOYKY, OKpYKAIOUIYI0 IuIams. 37ech IO0J]
BIIMSIHUEM 3HAYMTEILHOTO IPUTOKA KHCJIOpOJa BO3/lyXa MPOUCXOAUT MOJIHOE OKHUCICHHE TOPIOYETo BEIECTBa 10 C(Q u H20 (TIpY TOPEHHHU CYXOTO

TOPIOUETO 1 OcHoBe YPOIPOMI raroke  obpasyercs N2). Ilpu 5TOM 0OCTaéTcs M30BITOK KHCIOPOAA, KOTOPBIA MpH

BBICOKOH TEMIICPATypPC 06J1a11aeT BBICOKOM OKHMCIIMTEIbHOM AKTUBHOCTBIO, ITOOTOMY BHCIIHSA YaCTh INIAMCHU
Ha3bIBACTCS OKHCIUTEIILHOM. HCHOJ’IB?:Y?I, noaayB BO3yXa, MOKHO YBCIIMYUTb TEMIICPATYPY IJIaMCHHU.

IIpakTHyecKkas 4acThb: ]_[eJ'IL OIbITA: HN3YYUTH CTPOCHHUC IIJIAMCHH, OIPCACIUTHL TEMIICPATYPY B PA3HBIX €Iro
30HaxX MIpu UCIIOJIb30BAHUH PA3JIMYHBIX HCTOYHHUKOB TCILJIA .

Ilepeueny Oamuukos yugposoli nabopamopuu: NATIUK TEMIEPATypbl TEPMOMApPHBIA. /[ononrnumenvHoe
000pydosaHnue: TATUB C 3AKUMOM; JIepKaTesb 11 IPOOUPOK; COUPTOBKA . Mamepuanel u peakmugul: COUPT
STUJIOBBIN; CYyX0€ roprouee; cBeva.

Texnuxa 6esonacnocmu:
1. . Pabota cBsi3aHa C OTKPBITHIM IUTAMEHEM — OEPErHTECh 0KOTa.
2. . Tepmomnapa mocine U3BJI€UYEHUs U3 IIJITAMEHH OCTBIBAaET HE cpa3zy — Oeperutech oxora. 3.B cniuproBke
COJIEPIKUTCS TOPIOYAst KHUIKOCTD.

HHcmpym;u;z K 8blNOJIHEeHUIO .

1.Iloaxntounte BBICOKOTEMIEPATYpHBIM JaTYMK (TepMoOIapy) K pEerucTparopy JMAaHHBIX (KOMIIBIOTEPY).
3akpenure JaTYUK B IITATUBE TaK, YTOObI €r0 KOHUMK KacaJcsi GUTHIIS CIUPTOBKH .

2 . 3axrure cnuproBKy. Korma mokazaHusi cTaOMIM3UPYIOTCS, 3alHIIUTE 3HAYEHUE TEMIIEpaTyphl Ha CXeMe
namenu (puc. 1).

3.IlepemeniaiiTe faTYUK TEMIIEPATy Pl B CIEAYIONIYIO TOUKY IJIAMEHH B COOTBETCTBUU €O cxeMou. J{7ist aToro
ocnabinsiite MypTy W mepemeniaiTe e€ (BMecTe C JAKOW W JaTYMKOM) B HyXHoe Mecto. Korma mokazaHus
CTaOWIM3UPYIOTCS, CHOBA 3aHOCUTE 3HAUEHHE TEMIIEPATypPhl B COOTBETCTBYIOIIEH TOUKE HA CXEMY .
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4 . Tak u3MepbTE TEMIIEPATYPY BO BCEX TOUKAX IIJIAMEHH, OTMEUEHHBIX HAa CXEME .

5 . IloBTOpUTE NEUCTBUS CO CBEYOU U CyXUM T'OPIOYHM.
6.00patutre BHuMaHue! [lpu M3ydeHHH CTpPOEHMS IJIAMEHH CYXOro TOpIOYEero ucrosb3yercs 1/4 uacTb
Tabnerku. Kycodek roprodero noMemaroT Ha KepaMUYECKYIO IUIUTKY.

Puc. 1. Touku nzMepenus TeMieparypsl iaMeHu 7 . BHecuTe B miamsi CHMPTOBKU Ha MOJIMUHYTHI IPOOUPKY.
W3Bnekute mpoOUpPKyY U3 MIAMEHH U PACCMOTPUTE €€ IOBEPXHOCTb.

8 . IoBropure ombIT co cBeuoil. Kakoro mBera oOpasoBajics Hanét? YUto 310 3a BemiecTBO? Pe3ynbrarThl
M3MepeHU/Ha0I0IeHU I

Hcroynux Temneparypa TemnepaTypa B cpenHei Temmnepa Yro 0bpa nmoBepxH
TETIOTHI OKOJIO 4acTH IIAMEHU Typa B TpOGHPK
No ¢yt BEpXHeH
- (kycouka 9acTH
TrOpIOYero) IUIAMEHU
1 CrouproBka
2 Caeua
3 Cyxoe
roproduee
Buisoowi:

B BBIBOZIaX yKa3aTh, KaKOW HCTOYHUK TEIUIOTHI MMPEAITOYTHUTEIHHO MCIIOIB30BaTh B XUMHUYECKON JTab0OpaTopuu
U TIOYEMY .

Konumponvnwvie 6onpocuwi:
1 . Kakoli uCTOYHMK Tu1aMeHu ObLT ucrosib3oBan? 2 . Kakas yacTh miiaMeHu camast ropsiaasi?

3 . Jlo kakoi MakCUMaJIbHOUM TeMIIepaTyphl yaaércs mporpeth Tepmonapy? 4 . Uto ropsiuee — EHTp IIaMeHU
WY Kpas?

1. .IloyeMy criupTOBKA FOPUT MMOYTH OECIIBETHBIM IUIAMEHEM, a CBEYa — CBETAIUM? MOXKHO JI1
UCIIOJIb30BaTh CBE€YH B JJaOOPATOpUU BMECTO CIIUPTOBOK?

2. . Kakue nmpoayKThl rOpeHUs OJJUHAKOBBI Y CHUPTOBKYU U cBeur? 7 . 3aganue st moarotoBku k ['MA,
BIIP

[Tpu HarpeBaHuu TBEPABIX BEILECTB B MPOOHPKE HEOOXOAUMO: 1.B34Th MPOOUPKY B PYKH M HarpeBaTh Ty 4acTh,
r7ie JIXKHUT BEUIECTBO; 2.3aKpeNuTh MPOOMPKY B IITATUBE U HArpeBaTh Ty 4acTb, TJ€ JIEKUT BEIIECTBO;
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3.B34Th IPOOUPKY B PYKH, IPOTPETh BCIO MPOOHUPKY, a 3aTEM Ty YaCTh, T JCKUT
BEIIECTBO; 4.3aKPENHUTh MPOOUPKY B IITATHBE, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, TJI€ JICKHUT
BemecTBo . ([IpaBuibHBIN OTBET: 4 .)

8.3amanue 1y pa3BuTHs (PyHKIMOHATIBHON IPaMOTHOCTH

B xnure Maiikna @apanes «/ctopus cBedn» aBTOp ONMCHIBAET OIBIT, KOTOPBIM OH JIEMOHCTPUPOBAJI HAa CBOMX
nekuusaX. B rutams cBeuM OH mMOMeIan M30THYTYIO CTEKJISAHHYIO TpyOKy. OOuH KOHel TpyOKM OImycKascs
HE/IaJIeKo OT (PUTHIIS, BTOPOH BBIBOJHIICS Ha HECKOJIBKO CAHTUMETPOB OT IJIaMeHu. Uepe3 HEKOTOpoe BpeMs K
KOHIy TPYyOKHM NOAHOCWIM Topsilyto JyuuHy. IlosBisuioch miamsi, KOTOpPOE CYLIECTBOBAJIO OTIEIBHO OT
r1aMeHu cBeyr. Kak MOXHO OOBSICHUTH 3TO siBJICHHE?

OtBer: B 3TON uacTM mulaMeHU NpPOMCXOAUT ucnapeHue napaduna. Ilaper mapaduna Ha BO3IyXe, NHpuU
MOJ>KUT'aHUH, 3aTOPAOTCSL.

Puc. 2. OnsIT ¢ TUIaMEeHEM CBEYH

JleMOHCTpPAaLIMOHHBIH 3KcniepuMeHT Ne 1. «Boidenenue u noznowenue menia —
RNPU3HAK XUMUYECKOU PeaKyuu

Teopernueckas yacte. PaboTa mpoBoauTCst pu n3y4eHUH TeMbl «[IpH3HAKH XUMHUECKUX PEAKIIUN.
Brinenenne n

MOTJIOIIECHUE TETUIOTHI, U3MEHEHHE OKPACKU PACTBOPOB WJIM BEILIECTB, BBIJICIICHUE ra3a SBISIOTCS OCHOBHBIMU
MpU3HAKAMU XUMHUYECKHUX peakiuid. Takke UMeeT CMBICI TOBTOPUTH padOTy MPU BBEICHUH ITOHSATHUS
«TETIOBOM 2P (DHEKT peaKIum .

HDaKTI/IquKaSI 4acCTh. HGJIB pa6OTBII NpOACMOHCTPHUPOBATH BBIACJICHUC U IMOTJIOMCHUE TCILJIa ITPU XUMHUYICCKHUX
pCaKnugXx. CBs13aTh ITOKa3aHUs AaTYrKa TEMIICpaTyphl C OCA3aTCIIbHBIMU OLTYIICHUAMMU.

Ilepeuenv oamuuxos yughposoti nabopamopuu: 1aTINK TEMIEPATYPbI IITATHHOBBIH.

Jlonoanumenvnoe obopyoosanue: nBa XUMHUYECKUX cTakaHa (50 mi), mpoMbIBajIKa C JUCTHIIUPOBAHHOM
BOJIOH, CTaKaH AJIs CIMBA OTPaOOTaHHBIX PaCTBOPOB.

Mamepuanvl u peakmugul: allOMUHHMEBAs MPOBOJIOKAa WK TpaHyibl, 20%-HBI pacTBOp TUAPOKCHUIA HATPHUS
NaOH, 10%-nsr1it pactBop ykcycHoi kucinotel CH3COOH, runpoxap6onat Hatpust NaHCO3 .

Texnuxa 6ezonacnocmu: 1 Paborath B oukax. 2.TpeOyercs coOntoneHue mep 0e30macHOCTH Mpu padore C
THJIPOKCUIOM HaTPUs U HarpeBaTebHbIMU IPUOOPaMHU.

Unempykyus k evitnoanenuro: 1.B xumuueckuid crakaH Hajenrte pactBop umienoun NaOH. M3mepsTe ero
TCMIICPATYPYy. ITomecTure rpaHyJibl WJIKA IPOBOJIOKY aJIlOMUHUSA Tak, I-ITO6I>I Haa HHUMHU OCTaBaJICA cIION
KUOKOCTH. KOF}Ia HaAYHETCS pcaKkuus, O6paTI/ITe BHUMAHHEC IIKOJbHUKOB Ha BBIJACJICHHWEC I'adda U YBCIUUCHUC
Temnepatypsbl. XKenatensHo (ecau peakuust UAET He CAUIIKOM OYypPHO) MPOUTH IO KJIACCY U IaTh IIKOJbHUKAM
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MOTPOTaTh CTaKaH, 4YTOObI yOEOUTBhCS, YTO €ro COAEpKUMOE pazorpenocb. OTMEThTE MaKCUMAIbHYIO
TeMneparypy pactBopa. IlogyueHHbIN pe3yapTaT 3aHeCUTE B TAOIULLY .

2.IIpomoiiTe 1aT4uK TeMIepaTypsl Bojoil. B cTakan HaneliTe ykcycHyro kucioty Ha £ 1/3 mo BeicoTe.
N3MmeppTe €€ Temnepatypy.

HeGonpmuMu nopiusiMi HachIIbTE THAPOKAPOOHAT HATpUsl, MOMENIMBAs JAaTYMKOM TemmepaTypbl. OOparure
BHUMaHUE IIKOJIBHUKOB HA BBIIEICHHME Ta3a - NPU3HAK XUMHUYECKOM peakuuu. IlocMoTpuTe, Kak H3MEHSETCA

Temriepatypa. OTMETbTe MUHHUMAJIBHYIO TEMIIEPATyPy PacTBoOpa.

[TosrydeHHBI pe3yybTaT YYSHUKU 3aHOCAT B Ta0HIly. Pe3ynbTaTel n3MepeHui /Ha0 0 ACHHIA

Pearupyromiue Beuiectsa HauanpHas Temneparypa MakcuMainbHast/ MUHHMAJIbHAsT Brienen

pacrtBopa TeMIiepaTypa pacTBopa TEIUIOTHI

PacTBop 1Ien04YM U amOMUHUI

PacTBOp YKCYCHOM KHCIOTHI U

coja

Buvi6oowvi: YkazaTh IpU3HAKH XUMHYECKUX PEAKITHI.
KOHmpO]Zbele 60npocol.

1. .IlpuBeaute npuMepbl peakui, IPOTEKAIOUIUX C BbIICICHUEM TEIUIOTHI.

2. Jlns nonyuyeHus HEeraméHoM U3BeCTH MeJl MPOKAIUBAIOT TP BBICOKOM Temriepatype. K kakomy Tumy
MOXXHO OTHEeCTH 3Ty peakuuro? 3.3aganue ans noarotoBku k ' MA, BIIP: Tonbko XxuMuueckue siBJICHUS
MIEPEYUCIICHBI B TPYIIIE:

1.['opeHune cBeuH, BHINAJICHUE JIOK/ICBBIX Kareib, KUIIeHHe Bo/Ibl 2.CKucaHue S0JI09YHOTO COKa, CKUCAHUE
MOJIOKa, pacTBOpeHHE Mena B ykcyce 3. TassHue cHera, IIaBJIeHHe CBUHIIA, IPOTYXaHHE KypUHOTO sHIa
4.00pa3oBaHre TyMaHa, TOPEHHE OCHTaIbCKOM CBEUH, TOPEHUE TIPUPOTHOTO ra3a

JleMOHCTPALMOHHBIH dKcniepuMeHT Ne 2. «Pa3znodicenue 600bl 31eKmMpUUecKUM moKom»

Teoperuueckas yactb. [lepen Hauanom paboThl ciexyer oOCYyAWTh CO IIKOJbHUKAMU BOIMPOC: MPOCTHIM HIIH
CJIO’KHBIM BEIIICCTBOM SBJISIETCA BOJA. ITocie BBIJIBUOKCHHA YHAIIUMHCA PA3JIMYHBIX TUIIOTE3 YUUTECIb ITPOCHUT
IIPENJIOKUTH BAPUAHTHI X 3KCIIEPUMEHTAIILHON IPOBEPKHU.

OOBIYHO JAHHBIN ONBIT PEKOMEHIYIOT IPOBOIUTH B Mpubope ['ohmaHa, yCTpOCTBO KOTOPOTO SIBJISETCS
JOCTaTOYHO CIIOXHBIM JUISI BOCBMHKJIACCHUKOB. Y00HEe €ro mpoBOAWTH B NMPHOOpE ISl OMBITOB C
AJIEKTPUUYECKUM TOKOM, HCIOJIB3Yysd B KauecTBe 3JekTponuta 10%-HbI pacTBOp THApPOKCHIA HATPUS U
CTalbHBIE (JTydIlle HUKEJIEBbIE) AIeKTPoaAbl. Bo n30exkanne BCIEHNBaHMS pacTBOpaA ITPH AEMOHCTPALIUH K
AJIEKTPOJIUTY CIIEeAyeT 100aBUTh STWIIOBBIN ciupT (Ha 4 06bEMa pacTBopa sekTponuta 1 006EM 95%-Horo
pacTBOpa CriupTa) .

[paktuyeckas yactb. Llenb paboThl: chopMUpoBaTh MPEACTABICHUS Y yUaIIuXcs 00 aHaJIU3€ CIOKHBIX
BEUIECTB U N3MEHEHHUN MOJIEKYJI CJIOKHBIX BEILECTB B XOA€ XUMUYECKUX PEAKIIH.

Jlonoanumenvnoe obopyoosanue: IpudOP JIJIs ONBITOB C 3JIEKTPUUYECKUM TOKOM; HCTOYHHK MOCTOSIHHOT'O TOKa!
IpOOUPKH - 2 LIT., IPOHYMEPOBAaHHBIE; JIyUNHKA; CIIUPTOBKA; MPOOKH — 2 IIT, THHLET .

Mamepuanvi u peakmugvt: cnupT 3TUNOBBIN, 10%-HbIi pacTBOP LIETOUH.
Texuuxa 6ezonacnocmu: Pabotath B oukax. TpeOyroTcs chenuaibHble MEphl 0€30MacHOCTH Tpu paboTe ¢
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THUAPOKCUAOM HATPHUA .

Huempykyus k vinonnenuio: 1.3am0MHUTE 3JEKTPOIUTHUECKYI0 BaHHY M JIEMOHCTPAllMOHHbBIE MPOOUPKHU
pacTBOpOM IJIEKTpOJIMTA 3apaHee, A0 ypoka. 2.IIpomeMoHcTpupyiiTe mpuOOp ydammmcs, OOBSCHHUTE €ro
YCTPOMCTBO U BKIIFOUUTE MOCTOSTHHBINA AJIEKTPUYECKUM TOK.

1. HaGmonaercst BeIIeNIeHNE Ta30B Ha IEKTpoaax nprubdopa. OOpaTHTe BHUMaHKE YYaIIuXcs HA TO, YTO
OJIMH W3 Ta30B BBIIEISIETCS MHTEHCUBHEH M 3aHUMAET B JBa pa3a 00NN 00bEM IO CPaBHEHHIO CO
BTOPBIM T'a30M.

2. OOGcyaute HaOMIONaEMble TPU3HAKK XUMHYECKOW PEaKINH, CIIEaiTe MPEANOI0KEHUS O TOM, B KaKUX
npoOMpKax HaXOATCS KUCIOPO M BOAOPO. DIEKTPOIN3 MPEKpaTHTe, KOrjaa B NpoOupKax Habepércs
0K0JI0 6 MJI BOIOpoAa U 3 MJI KUCJIOPOJa .

3. OOpaTuTe BHUMaHUE Ha pa3indHble 00BEMBI COOpaHHBIX Ta30B. [IpoOUpPKH TIIOTHO 3aKPOHTE MPOOKaAMH
TIOJT CJIOEM DJIEKTpoJIuTa. TIICIOIIel JIydnHOW ONpeieuTe HaJTMUue KUCIopoa B IpOOHUpKe, ropsiueit
JYYUHOH TTO0KTUTE Botopo. [IpeanoxkuTe yyammmMes 3aHECTH pe3yIbTaThl HAOMIOJeHNH B TaOIHILy.
PesynbTarel HaOMIOCHMIA

Howmep npobupku O0béM raza Ha3Banue raza

1

2

Bwvi600wvi: OTpazuth, 4TO MPOUCXOIUT C MOJIEKYJIAMHU CIOKHBIX BEIIECTB B X0/1€ XUMUUYECKON PEAKIIUH.

Koumponvnvie éonpocwi: 1. M0OXHO 11 110 BHEIIHEMY BHly OTJIMUUTH T'a3 BOJOPOJ OT ra3a Kuciopoja? 2
.Kaxue gyacTuiipl coxpaHsroTcs B X0/ie IPOTEKaHUs PeaKIK pa3IoKeHUs BOJIbI, a Kakue pa3pyuatotcs? 3 .Kak
JI0Ka3aTh, UTO B COCTABE caxapa cojepx aTcsi aTOMbl yriepoaa’?

4 3ananue ans noaroroBku k ['A, BIIP. IIpu coOupanuu ra3oB UCTONb3YIOT NPUOOPHI, IPECTABIEHHbIE Ha
pucyHke. C MoMoI1Iblo, KaKMX U3 YKa3aHHBIX PHOOPOB MOKHO coOupath Bogopoa? OO60cHyHTE CBOIl OTBET,
HCXOJsl U3 CBOMCTB JAHHOTO rasa.

Puc. 7. IlpuGopsl 111 cOOMpanHus Ta30B

(A)

JeMoHcTpanroHHbIi 3kcniepuMeHT Ne 3. «3aK0oH COXpaHEHUSI MAacChl BEIIECTBY»

Teopernueckas yacte. [Ipy m3ydeHuM AaHHOM TEMBbI LEJIECOOOPA3HO CO3JaTh MPOOJIEMHYIO CUTYyaLUo, s
paspeleHus

KOTOpOM yualuecsl BBIABUIAlOT TUIIOTE3bl, TpeOyrolline 3KCIepuMeHTaNbHON mpoBepku. [Ipu obcyxnenuun
IIPEIOKEHHBIX BapUaHTOB IIPOBEPKU BBIJABUHYTBIX T'MIIOTE3 BOCBMHUKIIACCHUKH IPELJIAraloT pas3jInYHbIC
BapHaHTbl KOHCTPYKIMH MPUOOPOB, T.€. MPOSIBISIIOT TBOPUECKYID AKTUBHOCTb, B XO0JI€ KOTOPOW MPOUCXOAMT
NePEOCMBICTICHUE TPUOOPETAEMbIX 3HAHUI.

Ha ypoxke yuammecs y3HatoT o paborax M. B. JlomoHnocoBa u A. JlaByasbe, MOCBSAIIEHHBIX OTKPBITHIO 3aKOHA
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COXpPAaHCHUSA MACCHI BCUICCTB, (I)OpMy.TII/Ip}/IOT 3aKOH, MPUXOAAT K BEIBOAY, YTO MacCCa BCHICCTB B XOJAC PCAKIIUU
JOJIDKHa OCTaBaTbhCs ITOCTOSIHHOIA. 2106I/IBIHI/ICI) IMOHUMaHHWA JAaHHOI'O0 TeE3ucCa, YUYUTCIb ACMOHCTPHUPYCT
OKCIICPUMCHT .

IIpakTHYEeCcKas YacThb. HCHB pa60TBIZ SKCIICPUMCHTAJILHO J0KAa3aTh 3aKOH COXPaHCHUSA MACChI BCIICCTB .

Jlonoanumenvroe o6opyoosanue: BeECbl TEXHOXUMUYECKHE WU SJIEKTPOHHBIE; CBeYa; KoJiba miiockooHHast 250
MJT; JIOXKKA JIJISl COKMTAHUSI BEIIECTB.

Mamepuanvt u peakmusyol: cBeya.
Texuuxa 6e3onacnocmu: BHIIOTHATH TPEOOBaHUS TP pabOTe ¢ OTKPHITHIM IIIAMEHEM.

Huempyxkyus x evinonnenuro: Ha phlUaXHBIX WM SJEKTPOHHBIX BECax YPaBHOBEIIMBACTCS CBeYa, a 3aTeM
YUUTENb 3KUraeT e€. Yuamuecst HaOII0Aal0T, YTO B TeUEHUE ~1 MUH paBHOBECUE BECOB HapylLIaeTCs, YallKa ¢
ropsiel cBe4oi MOTHUMAETCS BBEPX. Y UallluMcs 3a/1al0Tcs BOMPOChl: «Kak MOKHO OOBSICHUTH HaOJII01aeMbIii
¢dakt? Kak 370oT (hakT cormacyercsi ¢ 3aKOHOM COXPaHEHHS MacChl BelecTB?» OOCykKIeHNE TaHHBIX BOIIPOCOB
MPUBOJUT YYAIIUXCA K MBICIM O TOM, YTO OJKCHEPUMEHT MPOBEIEH HEKOPPEKTHO, CJIeIyeT W3MEHHTH
KOHCTPYKIIHIO TTprOOpa.

Yuutens 3apaHee AOKEH MOATOTOBHTH KOJOY TOCTaTOYHO OONBIIOr0 00BEMA C XOPOIIO MOJOTHAHHOM
poOKO#, B KOTOPYIO BCTaBJICHA JIOKEUKa.

=gt ==

B noxeuke 3akperuisercs cBeva. Beck mpubop B cOope 3apaHee ypaBHOBEIINBAETCS Ha
Becax (puc. 8) . Korga yvaiuecs npuxoJsT K BBIBOY, YTO OIBIT CIEAYET MPOBOIUTE B 3aKPHITOM Npudope,
YUUTENIb JOCTa€T BEChl C KOJOOMH, 3a)kuraer cBeuy, 3aKpeIUIEHHYIO B JIOKE€YKE, BHOCUT B KOJOYy U IUIOTHO
3aKpbIBAET. Yyaluecs BUISAT, YTO PABHOBECHE BECOB HE HAPYIIAETCS B XOJ€ BCEIO AKCIIEPUMEHTA .

Puc. 8. Ilpubop 1151 AeMOHCTpaIMK 3aKOHA COXPAHEHUSI MACChI BEIIECTB

BriBoas!:
B BBIBOmax HE0OXOAMMO OTpa3UTh TE3UC, YTO Macca BEIIECTB MPU MPOTEKAHUM XUMHYECKOW pPEaKIuu
COXpaHSIETCA .

Koumponwbnuvie sonpocuwi:
3ananus A pa3BUTUS QYHKIIMOHATEHOW IPaMOTHOCTH
1. Ilpu ropenuu npoB ocTaércs 30ya. Macca 307161 MEHBILIE MACChI B3ATHIX ISl CKUTaHus 1poB. Kak
MOKHO OOBSICHUTB 3TOT (haKT?
2. Jlns mpurotoBieHUs MACHOTO OyJbOHA MOBAp B3sT Kycok Msica Maccoit 1 kr . [locie Bapku Kycok msica
ctain Becuth 800 r . [Touemy Macca nameHusnach?

JeMoHcTpanronHsiil akciepuMeHT Ne 4. «OnpenesieHre cocTaBa BO3ayXay

Teopernueckas yacte. [lepen mpoBeACHHWEM SKCIEPUMEHTA YYalIUMCS HEOOXOTUMO OOBSCHUTH YCTPOHCTBO
npubopa, YTO O3HAYAOT JAeNieHus. Takke HEOOXOAMMO YOEIUThCSA, YTO MPOoOKa MpUOOpa TEPMETHYHO
3aKkpbiBaeT cocya. [IpakTuueckas 4acth. Llenb paboOTHI: SKCIIEPUMEHTAIBHO ONPEACTUTh OOBEMHYIO IOIIO
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KHCJIOpOJa B BO3AYXC .

Hononnumenvnoe 0b6opyoosanue: IpuodOP AJIs ONpPENEIICHHUs COCTaBa BO3/lyXa, IITATUB, CIIUPTOBKA, CTEKJISIHHAS
1aj04uKa, JIy4rHa, CTaKaH ¢ BOJOM.

Mamepuanvt u peakmuest: KpacHbIN Gocdop.

Texnuka 6ezonachocmu: C 0CTOPOKHOCTBIO 0OpaIaThes ¢ ropauumM hochopom.
Hnempykyus K 6bINOIHEHUIO:

1. Kpucramimsarop HaroJIOBHHY 3aloIHUTE BOJ0H. Ha moBepXHOCTE BOBI TOMECTHTE PapOPOBYIO YAIIKY C
1—1,5 r cyxoro kpacnoro ¢ochopa. 2.00paTure BHUMaHHE HAa HEOOXOAMMOE YCJIOBHE SKCIEPUMEHTa —
BIaxHbI (pochop ucmonmb3oBaTh Henb3st! dochopa MOWKHO OBITH B3ATO OOJbIIE, YeM TpeOyeTrcs s
CBSI3BIBAHUS BCETO KHCIOPOAA, HAXOSAIIETOCs B COCY/IE.

1. OrtkpoiiTe mpoOKy mprdopa U MOMECTUTE KOJIOKOJ B KpUCTAJUIM3aTOp ¢ BoAou. [lorpy3ure konokon B
BOJIy HACTOJIBKO, YTOOBI yPOBEHB BOJIBI COBIAIAN C HIXKHUM JIeJIeHHEeM KoJokoma. [Ipu 3ToM HIKHUN
Kpail KOJIOKOJIa HE JOJKEH MOXOMUTh N0 JHA KpUCTALTU3aropa . J[jist 3TOro KOJIOKOI 3aKpernuTe B
LITAaTUBE WUJIM MIOMECTUTE HA JHO KPUCTAJUIM3ATOPa JIBE€ CTEKIISTHHBIC ATOYKH .

2. CwIbHO pa3orpeB KOHEI] CTEKITHHOMN MaJIOYKH, OMYCTUTE €€ B KOJIOKOJ U mofoxrute dpocdop. Kak
TOJIBKO (hocdop 3aroperics, OBICTPO U3BICKUTE MATIOUKY U 3aKPOUTE KOJIOKOI MPoOKoi. Komokon
3aIoJIHSIETCS TYCThIM O€JIBIM JIBIMOM, COCTOSIIIIUM U3 YacTU4eK (ocGOpHOro aHTHAPUAA.

3. Ilpu ropenun dochopa 00BEM BO3MyXa BHYTPH KOJOKOJA BHA4YaJle OT HArpeBaHUs HEMHOTO
YBEIIMYMBACTCS, & YPOBEHB BOJIBI B KOJIOKOJIE TOHMXKaeTcs . [1o Mepe pacxooBaHus KACIOPO/Ia TUIaMst
mocTerneHHo racHeT. bemnsii hocdopHbIil anruapua pactBopsiercs B Boae . Cocyn oxnaxkaaercs, ra3 B
KOJIOKOJIE TTOCTENICHHO YMEHBIIaeTcsi B 00bEMe . YPOBEHb BOABI B KOJIOKOJIE TOBHIMIAaeTcs . B
KPUCTAITN3aTOpP J0JCUTE BOJIBI B TAKOM 00BbeMe, YTOOBI BHYTPH U CHAPY KM KOJIOKOJIA YPOBHU OBLITH
OJIMHAKOBEI M COBITAJANIN CO BTOPHIM JIEJICHHEM KOJIOKOJIA.

6 . OTkpoiiTe mpubOp U MPU TOMOIIU TOPSIIEH Ty4rMHBI yOeIUTECh B TOM, YTO OCTABIIUICS B KOJIOKOJIE Ta3 HE
MoJIepKUBaeT ropeHus. Pe3ynbrarel HaOII0 1eHMI

Yucno nenenuit B mpudope, Hucno neneHuit B
3aMO0JIHEHHBIX BO3yXOM (10 npudope,
IPOBEICHUS PEaKIIH) 3aII0JIHEHHBIX Kakoti ra3 npopearuposain?
BBHIBOLEL: razamu (Tociie
IIPOBECHUS
peakuun)

B BrIBOZIaX yKa3aTh cofepikaHHe KUCIOpoaa B Bo3ayxe (B %).

Kontponsasie Bompocsl: 1.Kakoi ra3z pacxomyercs mpu cxuranuu ¢ochopa B Bozayxe? 2.Kakoir 00béM
kucinopona B Bo3nyxe? CKojabko 3To cocraBisieT B mpoueHTtax? 3.Ilouemy Ui mpoBeneHHUs! dKCIIEpUMEHTa
6epyT u30bITOK (hochopa?

4.Kakoii ra3z octajcs B KojokoJie rocie cropanus pocdopa? 5.3aganus ans noarorosku k ' MA, BITP
VYkaxure, B KaKylo IpyIIly BXOJST BEIIECTBA, 3arpsA3HSAIOIINE BO3AYX:

1. BoAsHOM map, yriaeKUCIbIN ra3; 2.CEpHUCTBIN ra3, OKCUABI a30Ta; 3. KUCIOPO, a30T; 4.refuii, KHCI0po1

9 kiacc

JdeMoHcTpanuoHHbIH 3KcniepuMeHT Ne 1. « TenuioBoii 3¢ ekt pacTBOpeHus1 BeliecTB B BO/AE»
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Teopernueckas yactb. PacTBopeHue BEHIECTB MPEACTABIISIET COOOM CIIOKHOE (PU3UKO-XMMHUYECKOE SIBJIICHUE,
3aBUCSAIIECE OT MPHUPOJBI PACTBOPEHHOTO BEIIECTBA M PACTBOPUTENS, OT TEMIIEPATYphl M KOHIICHTPALIUU
00pa3yronierocst pacTBopa.

[Ipu pacTBOpeHMHM KpUCTAINIMYECKHX BEIIECTB B BOJE MPOMCXOIAT TPU OCHOBHBIX Mpouecca. 1.Paszpymenue
KPUCTAJIJINYECKON PEIIETKU PacTBOPSEMOTI0 BEIIECTBA — 3HIOTEPMUUECKHI Ipoliecc.

1. TI'maparanus, T.e. B3aUMOJEHCTBHE 4YacTULl (MOHOB WMJIM MOJIEKYJ) PpacTBOPSEMOr0 BELIECTBa C
MOJIEKYJIAMH BOZBI — 3K30TepMUYECKUH nporecc . 3.IlepeHoc rupaTipOBaHHbIX YaCTUL OT FPAaHULIBI
KPHUCTAJI-pAacTBOP B 0OIIMI 00BEM pacTBOpa, STOT MPOLIECC HE COMPOBOXKAACTCS] HU BBIJICIICHUEM, HU
MOTJIOLEHUEM TEIIOTHI.

B 3aBucumocTH oT TOro, TemiIoBoi 3(h(HeKT Kakoro U3 IByX MpoLeccoB (pa3pyllieHne KpUcTajlia Win
THJIpaTaIysl YacTul) peodaanaet, o0muii TermnoBoit 3hdeKT pacTBOPEHUS MOKET ObITh BETMUUHOM
IIOJIOKUTEIBHOU WK OTPULIATEIIBHOM.

[Ipaktrueckas yactb. [{enb pabomol: onpeaenuTh TETUIOBOK A((EKT pacTBOPEHHUS CEPHON KUCIIOTHI,
TMAPOKCHUIa HATPUS U HUTPAaTa aMMOHHUS .

Ilepeuenv oamuukos yughposoii rabopamopuu: NaTINK TEMIIEPATyPbl TUIATHHOBBIN .

Honornumenvroe obopyoosanue: ctakaH Ha 150 mm — 3 mT.; CTEKNISAHHAs MaJ0YKa; MPOMBIBAIIKA; MEpHAs
npoOupKa; mmnaTenb — 2 T .

Mamepuanvl u peakmuewi: cepHasi KUCI0Ta (KOHII .); TUIAPOKCU] HATPUS KPUCTALTUYECKUI; HUTPAT aMMOHHUS .

Texuuxa 6ezonacnocmu: 1.CepHasi KHCIOTa M THUAPOKCHUI HATPHsl SBISIOTCS arpeCCUBHBIMU BEIIECTBAMHU.
HeoOxonumo ocrteperaThCsi WX TNOMAAAaHUs HAa KOXKYy M onexny. 2.bepeus rmaza! 3.HeoOGxommmo MOMHHUTB
MpaBWwIO pa3BeleHus: KucioT. 4.Ha paGouem mecte NOKHBI OBITH HEUTpanusyromue cpeactBa: 2%-Hble
pacTBOpBI T'MIpoKapOOHaTa HATPUS U YKCYCHOM KMCIIOTBI.

Huempykyus K 6blnoIHeHUIO:
1.B nepBb1it crakan HanenTe S0 M Bobl. 2.C MOMOIIBIO JaTYUKA ONPEIECIUTE €€ TEMIIepaTypy.

1. OtmepnTe 10 MJI KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI U MEJIJICHHO, MPU MEPEMEIIMBAHUN PacTBOpa
CTEKJITHHOM TaJ0YKOW BIMBAUTE CEpHYIO KHUCIOTY. OOpaTuTe BHUMaHWE Ha TIOPSAIOK CMEIIMBAHUS
BOABI U cepHOM kucioThl! CieauTe 3a W3MEHEHHEM TEMIIEpaTypbl IPU PACTBOPEHUU KHUCIOTHI.
Haubonee BbicOkoe MmokazaHue TeMIepaTypbl 3aHecuTe B Tabuuiy. JlaTdyuk TIIATENbHO MPOMONTE
BOJIOH.

2. Bo BTOpOIi CTakaH MOMECTUTE OKOJIO 8 T TBEPIOrO MOPOIIKA THIPOKCHIA HATPUS U BiieiTe SO M1 BOJBI.
Onycrure maTyuk TeMmIepaTypel M Iepememaiite pacTtBop. OTMETbTE caMO€ BBICOKOE 3HAUEHUE
TemnepaTtypsl. TIaTeabHO MPOMONTE JaTYUK BOAOM.

3. B Tperuii ctakaH HachbTe 15 I MEJIKOKPUCTAINIMYECKOIO HUTpaTa aMMOHUS U nipwiierte 50 MiT BOABI.
OnyctuTe naT4yMK TemmepaTypsl U OBICTpPO mepememiaiTe pactBop. Hambonee Hu3Kkoe 3HaueHuHe
TEMIIEPATypPhI 3aHECUTE B TAOIIHUILY.

Pe3ynpTarel n3MepeHuii/Ha0ro AeHu

Uccnenyemas cucrema HuctrinmupoBanHast BoJa Bozna + H)SO4 Bopga + NaOH Boza + NH4NO3

Temneparypa, °C

Buioowr:
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Otpa3uth, Kakoi TerI0BoH 3 deKT npeodiiagaet Npu pacCTBOPEHUH B BOJIE CEPHOM KUCIOTHI, HUTpATa
aMMOHHUS, THUJIPOKCHJIa HATPUSI.

KOHmpO]Zbele e6onpocol.

1.00bsicHUTE, TIOYEMYy IMPH PACTBOPEHUWH OJHHMX BEIIECTB B BOJE BBIACNACTCS TEIUIOTa, APYTUX —
nornomaercs. 2.I1peamonoxure TernoBoii 3G GeKT mporecca pacTBOPEHHS B BOIE THIPOKCHIA KaJIHS.

[IpakTuueckast padora Ne 1. DIeKTpOAUTH U HEITEKTPOIUTHI

Teopernueckas yacts. [Ipu pacTBOpeHHH B BOJie HOHHBIX COEAMHEHUI MOJIAPHBIE MOJIEKYJIbI BOJBI OKPYXKAIOT
(coNbBaTUPYIOT) 3apsKEHHBIE HOHBI, IEPEBO/S UX B PacTBOP. MoKy i pHbIE COEJUHEHNUS COIbBATUPYIOTCS,
HO HE paclajaloTcsl Ha UOHBI . B mepBoM citydae pacTBOp MPOBOJUT JIEKTPUUECKUN TOK, BO BTOPOM HET .
OnpenenuTs NpPUHAAIEKHOCTh BELIECTBA WM PACTBOpA BELIECTBA K IEKTPOJIMTAM MOKHO IPU MOMOLIH
M3MEPEHUs IEKTPONPOBOAHOCTH. ECIM 371€KTPOIIPOBOIHOCTD BEJINKA, TO UCCIELYyEMbIH O0BEKT — IEKTPOJIHT.
Ecnu 3Hauenue amekTponpoBoHocTH MeHblIe 20 MKCM/CM, TO 3TO HEIIEKTPOJIUT .

IIpakTHueckas JacTsb.

Llenv pabomwl: omNpenenuTh MPUHAJICKHOCTh BEIIECTB, CMECE BEIIeCTB W PACTBOPOB BELIECTB K
ANEKTPOJIUTAM M HEIJIEKTPOIUTAM .

Ilepeuenv Oamuuxos yugpoeou nadbopamopuu: NATYUK DIEKTPONPOBOAHOCTH . JlOmOIHUTEIBHOE
obopynoBaHue: crakaHbl Ha 50 MJ; IITaTUB C 3aKUMOM; INpOMbIBaJkKa . Marepuaiabl M PEaKTHUBBI:
JUCTUJUTMpOBaHHAas BoJa; 1o 20 MJI 3TUIIOBOTO ciMpTa, O€H3MHA, KepocuHa; 5%-HOro pacTBOpa caxaposbl,
pactBopa cniupta (1:1), 5%-Horo pactBopa xyopuaa HaTpus; 5%-HOTro pacTBOpa XJI0pPOBOI0POIa; 5%-HOro
pacTBopa ruJpoKcua HaTpHs, IOBapeHHas coiib (TBEpas), caxap (TBEpABIN) .

Texnuka bezonacnocmu. Ilpu paboTe ¢ TOPIOYUMH KUIKOCTAMHU (CIUPT, OCH3UH, KEPOCHH ) BOJIU3H HE JIOJDKHO
OBITh OTKPBITOTO OTHSI.

HHcmpym;uﬂ K 6bINOJIHEHUIO

1.B crakan nomecTHTe MOBAaPEHHYIO COJIb M OMYCTUTE B CTaKaH JaTYMK 3JIEKTPONPOBOJHOCTH . [IpoBoauT n
COJIb DJIEKTPUUECKHUM TOK? 2. AHAJIOIMYHbIE JEHCTBUS NPOBEAUTE C caxapo3ol . 3 . B crakan Haneite 20 mi
UCCIIElyEMOI0 pacTBOPA.

1. OmycrtuTe B HETO JATYUK AIIEKTPONPOBOJHOCTH, 3aKPEIUIEHHBIN B Janke mratuBa. Habmoaiite 3a
M3MEHEHHEM 3Ha4eHHs dJEKTPOIrpoBoAHOCTH. Koraa nmokasanus qaTuuka nepecTanyT U3MEHSThCS,
3aMUIINTE €T0 3HaYCHUE B TAOJIUILY .

2. OG6parute BHUMaHue! JlaTunk mocie KaK0ro OIbITa TIIATeIbHO TPOMBIBACTCS BOJIOM. 6.3aTeM IaTYuK
OMYCTUTE B CIEAYIOMUNA PAcTBOp . AHAJIOTMYHBIC JNEUCTBHS TMPOICIANTE CO BCEMH PaCTBOPAMH.
Pesynbrarsl u3mMepeHui

Ne HasBanue BemecrBa, | 3HaueHue DIEKTPOJIUT UM HEIIIEKTPOIT
ombiTa | pactBOopa BIIEKTPOIPOBOTHOCTH,
MKCM/cM
1
2

KOHmpOJZbele 60npocsl.

l.O6paLua10T BHUMAHHEC, YTO HU AUCTUIUIMPOBAHHAsA BOJ4d, HU TBépI[aSI COJIb HC MPOBOAAT IJJICKTPHYCCKOI'O
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ToKa. TeM He MeHee pacTBOp COJIKM B BOAC MPOBOAUT BHCKTpI/I‘IeCKI/Iﬁ TOK. OTO 3HAYUT, 4YTO B paCTBOPC OTKYyda-
TO TOABJIAKOTCA MOJABHUKHBIC 3apsbl. HO)I 9TO Ha6J'IIO)IeHI/Ie BBOJAT ONIPCACIICHUE DJJICKTPOJIUTA U MCEXAaHHU3M
3J'IGKTp0J'II/ITI/I‘IeCKOI7I JAucconranuu.

2 . Bcerna nu BogHBIE pacTBOPHI BEMIECTB MPOBOJIAT deKTpruueckuil Tok? He Bcerna, T.€. HEKOTOpbIE BEIIeCTBa
HE JIal0T UOHOB MPU PACTBOPEHUU . DTO — BELIECTBA C MOJIEKYJISIPHOM KpHUCTaNIMYeCKoi peiméTkoi. 3.3aqanus
s noarorosku k ' IA, BITP

A) K xopor111o pacTBOpUMBIM 3JIEKTPOIUTAM OTHOCSATCS:

l.rugpokcun Oapust; 2.pochar marnus; 3.cynedpun memu(ll); 4.xkapOoHaT Kanbiusa. b) DneKTpudyecKkuid TOK
IIPOBOJUT:

l.pacTBOp 3TUIOBOrO CHMPTa; 2.pacTBOP IIIMLEPHHA; 3.pacTBOp TJIOKO3bI; 4.pacTBOpP THMAPOKCHIA KaJbLIHUS.
JlaGopatopubiii ombIT Ne 1. «BnusHme pacTBopuTens Ha aucconuanuio» Teopermyueckas dactb. Bo mHOTHX
XJIOpUAAaX TMEpPEeXOJHbIX METAJIOB CBSI3M HMEIOT B 3HAYUTENBHOM MeEpe KOBAJICHTHBIM XapakTep
Marnomnonsipasie pacTBOPUTENH (CIHPT WM alETOH) COJBBATUPYIOT MOJICKYJbI HenukoM. [Ipu moGamneHumn
BOJbl OHA COJBBATUPYET HOHBI, BbI3bIBASI 3JEKTPOJIUTUUECKYIO Iucconuanuio . L[Ber pacTBopa mpu 3ToM
U3MEHSIETCS, a 3JIEKTPOIPOBOAHOCT PE3KO BO3PACTAeT .

IIpakTuueckas yacTb. L{ens paboTel: chopMupoBaTh NpeAcTaBICHUE O POJIU PACTBOPUTENS B
AIEKTPOJIUTUYECKON JUCCOLIHAIIIH.

Ilepeuenv oamyuxos yughposoti nabopamopuu: TaTIUK dJIEKTPOIIPOBOJHOCTH .
Jonoanumenvroe 060opyoosanue: Ba BRICOKUX XUMUYECKUX cTakana (50 mi1); CTeKJISTHHAS MAT0YKa.

Mamepuanvt u peaxmuswi: CuCl2 06e3Boanblii (MMeeT KopuuHeBbld 1BeT . [lomydaror, HarpeBas
KPUCTAJUIOTUAPAT B YAIIKE IS BBIMAPUBAHUS . XPAHAT B INIOTHO 3aKPHITOM COCY/I€); alleTOH WU CIHUPT .

Texnuka 6ezonacnocmu: 1 . CnupT M aleTOH — roprodue BeliecTBa. He MCHoib30BaTh OTKPBITOE IIAMSL.
CrnenuanbHble Mepbl 0€30MaCHOCTH IPU pabOTe ¢ TOPIOYNMHU KHUIKOCTSIMHU. M30erath nonaganus cojaei Mmeau
Ha KOXY M OJEXKY, TaK KaK OHU SJOBUTBHIL.

2 . [Ipu monaiaHuu CMBITh XOJOJHOW BOAOK O€3 MbLIa.
Hncempykyus K 8bIN0JIHEHUIO:

1. B xummueckuii crakad HacembTe ~0,5 T 6e3BogHOoro Xxsopunaa meau (1) CuCl2 u naneiite ~25 mi
CIMpPTA WIM alleTOHA .

2. PacTBOpUTE BELECTBO, IEPEMENINBAs COAEPKUMOE CTaKaHa CTEKJISIHHOM Najoukoi. Eciu pacTBOpUTh

COJIb ITOJTHOCTBIO HE YJAETCs, aKKyPaTHO CIIEUTE MTOIYYEHHBIN pacTBOP B APYTOM CTaKaH.

[Torpy3ure B pacTBOp LIyN JaT4YHUKa 3JIEKTPONPOBOAHOCTH U U3MEPHTE 3JIEKTPONPOBOTHOCTD .

4. OoOpatute BHMMaHUE Ha 1IBET pacTBopa. [Ipuneiite k pactBopy 25 mu Boasl. [lepemeraiite, oOpatute
BHHUMaHUE Ha U3MEHEHHE OKpacku. 5.13MepbTe 371€KTpOIPOBOAHOCTh MOJIYUYEHHOIO PAacTBOPA .

(O8]

PesynbTarel n3MepeHuii/Ha0 o AeHU N

BemiectBo | DaeKTpONpPOBOAHOCTH B CIUPTE | DIEKTPONPOBOAHOCTD MOCIE TOOABICHHS
(amrerone) BOJIBI

Xnopun meau (11)

Bv1600b1: OTpazuth BIUSHUE PACTBOPUTEIS HA DJIEKTPOIPOBOIHOCTH COJIH.
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Koumponvrnvie sgonpocwi: 1.0 4éM CBUIETENBCTBYET POCT AIIEKTPOIPOBOTHOCTH COJIU TPU JOOABICHUH BOABI? 2
[Touemy u3mensiercss uBer pactBopa? 3 . Kak BiIuseT mpupoAa pacTBOPUTENS Ha JIIEKTPOJIUTHUYECKYIO
JUCCOLUALuUI0?

Jlaboparopusriii onbiT Ne 2. « CUIlbHBIE U C1a0bIe STEKTPOIUTED)

Teopernueckas yacTb. OJIEKTPOJUTAMHM Ha3bIBAIOTCS BEILECTBA, pPACMAJaroIIMecs HAa MOHBl BCIEACTBUE
IIEKTPOJUTUYECKON JUCCOUMAIMU. PaCTBOPHI 3JIEKTPOIUTOB SIBJISAIOTCS MPOBOJAHUKAMH BTOPOrO poAa, TaK KaKk
MPOBOJAT 3JEKTPUUECKUH TOK 3a c4éT HOHOB. [lo cmocoOHOCTHM K 3JIEKTPOTUTHUYECKOW AHUCCOLUAINH
JIEKTPOJIUTHI YCIOBHO PA3JENAlOT Ha CHIbHbIE U cilaOble. CUIIBHBIE 3JIEKTPOJUTHI MPAKTHUYECKU IOJHOCTBIO
JMCCOLIMMPOBAaHbl Ha MOHBI B pa30aBIeHHBIX pacTBopax . K HUM OTHOCATCS MHOTME HEOpPraHHYECKHe COJIH,
HEKOTOpbIe KUCIOTHI U 1esiou. Cradble 3JIeKTPpO- JIUTHI JUIIb YaCTUYHO JUCCOLIMUPOBAHBI HA HOHBI, KOTOPBIE
HaxXOATCsl B AMHAMMUYECKOM PAaBHOBECHH C HEIHMCCOLMMPOBAHHBIMU MoJjeKyinamu . K cialGpiM 3nekTpoauTam
OTHOCATCS MHOTHE OPraHUYECKUE KUCIIOTbl U OCHOBAHUA .

[IpakTuyeckas yacTb. [env pabomul: ONPENETUTD, SBISIOTCS JTU BbIJaHHBIE BEIIECTBA CHIIBHBIMU HIIN CITa0BIMU
3JEKTPOJIUTAMU Ha OCHOBAaHUU U3MEPEHHUS SJIEKTPOIPOBOJHOCTH UX PACTBOPOB .
Ilepeuenv oamyuxos yughposoti nabopamopuu: NaTIUK IEKTPOIIPOBOJHOCTH .

Jlononnumenvnoe 06opyoosanue: TpU XUMUYECKUX cTakaHa (25—50 mi1), mpombIBasiKa ¢ AUCTHILTUPOBAHHOM
BOJIOM .

Mamepuanvt u peakmusbi: 10 %-Hble pacTBOPHI COJTHON, a30THON M YKCYCHOM KHMCIIOT (KeIaTeabHo B
KarneabHUIax); GuiIbTpoBaJIbHAsA OyMmara .

Texnuka bezonacnocmu: CobnrogaiiTe Mepbl 6€30MaCHOCTH MPU pabOTe C KUCITOTAMH 1
IeI09aMHu.

Huempykyus K 6blnoIHeHUo:
1. B Tpu crakana HanelTe no 25—>50 M1 TUCTHIIITUPOBAHHOM BOJIBI.
2. B mepBblii cTakad 100aBbTe | KA YKCYCHOM KUCIOTHI, BO BTOPOU — COJITHOM, B TPETUH — a30THOM.
3. H3mepbTe ANIeKTPONPOBOIHOCTD KaKIO0TO PaCTBOPA, BHITUPAs HIyT (GUIBTPOBAIBHON OyMaroi mociue
Ka)KJI0ro u3mepenus . Pe3ynbrarsl n3aMepeHnit

Ne 3HaucHHuE QJICKTPOIIPOBOAHOCTH, MKCM/cM Haspanue BbIJaHHOT'O BeIIeCTBa

Bv1600b1: OTpazute MpUHANIEKHOCTH BEIIECTB K CHIIBHBIM M CIa0bIM 2JIeKTpoiauTaM. KOHTpOIbHBIE BOIPOCHI:
1.IloueMy pacTBOp COJISTHOM KHCJIOTHI Jy4dllle MPOBOJUT JJIEKTPUYECKHM TOK IO CPAaBHEHHMIO C PacTBOPOM
YKCyCHOM Kucaotbl? 2.K Kakum 3J€KTpOJIUTaM OTHOCHUTCS PacTBOP a30THOM KUCHOThI? 3 . 3ajmaHue AJid
noarotoBku k ' TA, BIIP

@DopMyJIbl TOJIBKO CIIa0BIX SJIEKTPOIUTOB MIPEICTABICHBI B PSLY:

l.Ca(OH)z, st, H2$O4 2.H2CO3, NH3~H20, st 3.KOH, KNO3, HCl 4‘ZnSO4, MgClz, HBr

JlemoHCTpannoHHbIH onbIT Ne 2. «3ydeHnne BIUSHUS Pa3IUIHBIX (PaKTOPOB HA CKOPOCTh PEAKITAN

Teopernueckas yacth. CymecTBYIOT pa3Hble MOAUGUKALIUY TPUOOpA A U3YUSHHS] XUMUYECKUX peakiuii. B
OJTHOM KOHCTPYKIIUU POJIb PEAKTOPA BBHIMOIHAET OOBIYHASI MPOOUPKA, B APYTOM, O0JIEEe COBPEMEHHOU, — COCY/T
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JlangomnbTa.

OnHako TEXHUKA JIEMOHCTPAMU SKCIIEPUMEHTA OCTAETCA OJUHAKOBOM. MEHSIEeTCS UL MOPSAI0K CMEITMBAHUS
pearupyromux BemecTB. CHavana B mpoOUPKY-pEaKkTop 3aTUBACTCS PACTBOP KUCIOTHI, a B HETO MOMEIIAeTCs
TBEPAOE BEIIECTBO (LIMHK, MPamop).

[IpakTuyeckas yacTb. L{enb paboThl: H3YyUUTH BIUSHHUE PA3IMUHBIX (PAaKTOPOB HA CKOPOCTh XMMHUECKOMN
peaxkuuu.
Ilepeuenv oamuuxos yughposoti nabopamopuu: NaTIUK TEMIIEPATYPbl TUIATHHOBBIM.

Hononnumenvnoe 06opyoosarue: IpuoOOp A U3yYSHHUS CKOPOCTH XUMHUYECKUX PEAKIIMIA; DJIEKTpHUYeCKast
MJTUTKA; CTaKaH XUMUYECKUN Ha 250 MIT; IMaTeNh; KPUCTAJUTH3aTOP ISl MPOMBIBAHUS cOCyn0B JlaH0MbTa;
npobupku [1X-21 (3 mr.).

Mamepuansl u peaxmugul: consiHas kucinota (4%-ubiif); consHas kucinoTta (10%-HbIN); KyCOYKH Mpamopa;
MOPOIIIOK MpaMopa; YKCycHast KUcioTa (6%- Hblil); HMHK; nepokcua Boaopoa (3%-Hblil); IMOKCH] MapraHiia
av) .

Texnuxa 6ezonacnocmu. CoOnroAaTh MpaBuiia pabOThI C KUCIOTAMH U HAarpeBaTEJIbHBIMU 3JIEKTPUUECKUMU
npubo- pami .

HHCWlpyKLluﬂ K 6blNOJIHEHUIO.

Onvim _[.BnusiHue NpUpo/Jibl pearupyromnx BeIECTB Ha CKOPOCTh XUMUUYECKON peakluu

B oxno xoneno cocyna Jlangonsta Haneiite 3 mit 1 M pacTtBop yKcycHOM KUCHOTHI ( 6%-HBbIi pacTBoOp), B
Jpyroe KoJIeHO oMecTuTe 2—3 rpanyiibl HuHKa. Bo BTOpOil cocyx Jlan- nonpra Haneiire 3 mn 1 M consaHoi
kucnoThl ( 4%-Hblif), B Apyroe kojeHo — 2—3 rpaHyisl 1uHKa . [Ipucoeaunurte cocyasl Jlanmonbra K
MaHOMETPUYECKUM TpyOKaM.

Obpamume eHumanue! OTHOBpEMEHHO IMepeNneiTe KUCIOTHI B cocynax JlangonbTa K TpaHylaM LHHKA.
CpaBHUTE YpOBHH KMIKOCTH B MAaHOMETPUYECKHUX TpyOKax. Yuamimecs NeNaloT BBIBOJ O Pa3HOW CKOPOCTH
XUMHUYECKUX PEAKIUH .

Onvim 2. Bausinue KOHLIEHTPALUK PEarupyrolnX BEIIECTB HA CKOPOCTh XUMUYECKON peaKuu

B onno koneno cocyna JlangonbTa HaneiTe 3 mi 4%-HO# COJITHOM KUCIIOTHI, B IPYro€ KOJEHO MTOMECTUTE

2—3 rpanyiibel nuHKa . Bo BTopoii cocyn JlannonbTa Haneitte 3 M 10%-HoM CONIHOM KUCIIOTHI, B IPYroe
KoJieHO — 2—3 rpaHyJibl uHKA. [Ipucoenunante cocynpl JIanm01bTa K MAHOMETPHYECKUM TPYOKaM.

O6parutre BHUMaHue! OIHOBPEMEHHO TMEpeNelTe KHUCIOTHI B cocynax JlaHmonmbTa K TpaHylnaMm ITWHKA.
CpaBHUTE YpOBHHU JKHJIKOCTH B MaHOMETPHUYECKHX TpyOkax. Ywyamuecs AETarOT BBIBOJ O Pa3HOW CKOPOCTH
XUMHUYECKUX PEaKIIHi.

Onvim 3. BavsiHue TeMIepaTypbl pearupyrolyx BEIIECTB Ha CKOPOCTh XMMUUECKON peaKkIMU

B oxno xoneno cocyna Jlannonera Haneite 3 mut 10 % constHONM KMCIIOTHI, B IpYro€ KOJIEHO IOMECTUTE 2—3
rpanynbl nuHkKa . Bo BTopoil cocyn Jlanmonbra Hanedite 3 mi 10%-HOW coisi- HOM KHCIIOTHI, HarpeTo Ha
BojsHOM Oane nmo 50 °C, B nmpyroe koneHo — 2—3 rpanynbl nuHKa. [Ipucoenunure cocyasl Jlanmonsra K
MaHOMETPHYECKUM TPYOKaM.

O6parute BHHMaHue! OJHOBPEMEHHO MepesieiiTe KUCIOTHI B cocynaax JlaHmoibTa K TrpaHyslaM IHMHKA.
CpaBHUTE YPOBHU JKUAKOCTH B MAHOMETPUYECKUX TpyOKax. Yualiuecs JIeNarT BbIBOJA O pa3HON CKOPOCTH
XUMHYECKHUX PEAKIINH .

Onvim Ne 4. BnusHue NOBEPXHOCTH CONPUKOCHOBEHHUS PEarvpyrollldX BELIECTB HA CKOPOCTb XUMHYECKON
peakuuu
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B oxno xoneno cocyna Jlannonwsra Haneite 3 mit 4%-HOMN COJSTHOM KUCIIOTHI, B IPYro€ KOJIEHO oMecTuTe 1 1
Mpamopa, B3STOTO B BUJIE Kycouka. Bo BTopoii cocyn JlanmonbTa Hanmelte 3 mit 4%-HO# CONSHON KUCITIOTHI, B
apyroe KosieHo — 1 r nmopoika mpamopa. I[Ipucoenunure cocy el JIaH1016Ta K MAHOMETPUUECKUM TPYOKaM.
Obpamume enumanue! OIHOBPEMEHHO IepeyieiiTe KUCIOTHl B cocyaax JIaHoiabTa K Mpamopy IMHKA.
CpaBHUTE YpOBHHU >KUJIKOCTH B MaHOMETPHMYECKHMX TpyOkax. Ywyaliuecs AeJaroT BBIBOJ O Pa3HOM CKOPOCTH
XMUMHUYECKHUX peaKiuil.

Onwvim 5. BnusiHue karanu3aTopa Ha CKOPOCTh XMMUYECKON peakuu

B crakan ¢ Bogo#, Harperoit g0 50 °C, momecTuTe 2 1eMOHCTpallMOHHbBIE TPoOupKHU ¢ 2 mit 3% -HOTO pacTBOpa
MEPOKCHIA BOOPOIa. BeIAepKMBAaIOT MpOOMPKHU B BOJIE OKOJIO 2 MHUH. M3BNekuTe MpoOUPKHU 13 BOJASHON OaHH
Y IPOAEMOHCTPUPYHUTE yUalIUMCs Pe3yNIbTaT — HAa CTEHKaX MPOOMPKH MOSBUIUCH My3bIPHKU T'a3a Kuciopoaa. B
OJIHy W3 TPOOMPOK BHECHUTE Ha KOHUMKE Mmmarens auokcua mapranna (IV) . HaGmomator sHepruunoe
BbIJIETICHHE KUCIOPO/a.

Konmponvnvie sonpocor: 1.0T kakux (PakToOpoB 3aBUCHUT CKOPOCTh XUMHUYECKO# peakiuu? 2.IToyemy
pa3noKeHue MepoKCHUIa BOJAOPOIa B MPUCYTCTBUU AuOoKcHaa Mapradia (IV) canauana unér oueHn ObICTpO, a
3aTeM 3aMeIsIeTCs?

1. 3amanus ans pa3BUTUS QYHKIIMOHATHLHOW IPAMOTHOCTH:

+ B Tpu oaumHakoBble NMPOOMPKH YYEHHMKH HAJIMJIM MO 5 MJI pacTBOpa COJISHOM KMCIOTHI
OJIMHAKOBOH KOHIEHTpaluU. B nepByro NpoOHpKy MOJIOKUIN CTPYKKH XKeJle3a, BO BTOPYIO — CTPYXKKHU IIMHKa,
B TPETHIO — CTPY>KKH HEM3BECTHOT'O CBETJIOTO SIPKO OJECTAIIETrO

Metaia. Hanbosnee MHTEHCHBHO BBIJENICHUE Ta3a HAOMI0AaIu B TPEThell MpoOUpKe ¢ HEU3BECTHBIM METAIIJIOM.
Bo BTOpoO#i mpoOupke ¢ IIMHKOM WHTEHCHUBHOCTH BBIJICJICHHS raza Oblla MEHbIIE, 4eM B TpeTheil. B mepBoit
MPOOUPKE C KeJIe30M HUHTEHCUBHOCTD BbIJIEJICHHsI ra3a Oblila HAMMEHBIIIEH.

a)/lelicTBue Kakoro (akTopa, BIUSIOIIECTO HA CKOPOCTh Peakiuu, Ha0moaanu yyamuecs? 6) Kakoii metamn mor
HAXOJUTHCS B TPEThel nMpoOupke? 3amuIInTe Ha3BaHUE METalIa.

1. Ha rpaduke npencraBieHa 3aBUCUMOCTh KOHIIEHTPAI[MN UCXOIHBIX BEIIECTB U MPOAYKTOB PEAKI[UU OT
BPEMEHHU MPOTEKAHUS PEAKLINH:

Puc. 20. TI'paduk 3aBUCMMOCTH KOHIIEHTpAIlMM HCXOAHBIX BELIECTB M MPOIYKTOB PEAKIUU OT BPEMEHH
MPOTEKAHUS PEAKITUI

Onpez[em/lTe, Kakasg KpHuBasd OIMMMUCBIBACT USMCHCHUC KOHICHTPAINU UCXOAHBIX BCUICCTB, d KaKasd — IIPOAYKTOB
peaKIui .
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