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TOUKA \! POCTA

IHosicHuTeIbHAA 32N CKA

Pabouast mporpaMmma 1o XMMHHU Ha YPOBHE OCHOBHOT'O OOILEro 00pa30BaHMsI COCTABJICHA Ha
OCHOBE IOJIOKEHHH U TPeOOBaHUN K pe3ysIbTaTaM OCBOSHHsI OCHOBHOW 00pa30BaTeNbHON IPOTrPaMMBl,
npeacTaBiIeHHbIX B DesiepanibHOM rocy1apcTBEHHOM 00pa3oBaTeIbHOM CTaHapTe OCHOBHOT'O OOIIIEro
o0pazoBaHMsl, YTBEP)KJICHHOT 0 prKa3oM MuHHcTepcTBa 00pazoBanust U Hayku PO Ne 287 ot
31.05.2021, ¢ yuetom IlpumepHoii mporpammMbl Bociutanusi, OCHOBHOM 00pa3oBaTenbHOM
nporpammbl MKOYVY «bepesosckas COIL» c. bepe3oBckoe 0CHOBHOTrO 00IIero o0pa3oBaHus,
AanTupoBaHHOW MPOrpaMMbI OCHOBHOTO obmiero oopazoanust MKOY «bepesosckas COILLDy
c.bepesoBckoe, mpumepHoii pabodeii mporpaMmbsl MHCTUTYTa CTpaTeruu pa3BUTHSL 00pa30BaHUS
Poccuiickoii Akagemun o6pazoBanust M, 2021 B COOTBETCTBUU C

- [lonoxxenunem o paboueii nporpamme yue6Horo npenmera, kypca MKOVY «bepesosckas COLLD»

Y OPHEHTUPOBAaHA Ha pean3aliio B IEHTPE 00pa30BaHMs €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOM
HanpasieHHocTel «Touka pocray, coznanaoro Ha 6aze MKOY «bepesosckas COLL»

C LIETIbIO PA3BUTHS Y O0YYAIOLIUXCSl €CTECTBEHHOHAYYHOM, MaTeMaTHUECKOM, MHPOPMALIMOHHOM
IpaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U KPEATHBHOI'O MBIIIJICHHSI, COBEPILICHCTBOBAHHS HABBIKOB
€CTECTBEHHOHAYYHOH M TEXHOJIOTMYECKOM HAIPaBICHHOCTH, a TaKXkKe Ul MPAaKTUYECKON OTpabOTKH
y4eOHOTo MaTepuaia o yueOHbIM npeameram «dusukay, «Xumusny, «buonorus.

Ha 0a3e nientpa «Touka pocta» obecrieunBaeTcs peanu3aius 00pa3oBaTeIbHBIX IPOrpaMM
€CTECTBEHHOHAYYHOH M TEXHOJOTMUECKOW HApPaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSAMU 3aKOHO/IATENILCTBA B chepe 0Opa3oBaHus U ¢ yu€ToM pekoMeHaannii denepaibHOro
oreparopa yueOHoro npeamera « Xumus». O0pazoBaTenbHasi IporpaMmma rno3BoisieT UHTErPUPOBATh
peanu3yeMble 3/1eCh MOAXO0/Ibl, CTPYKTYPY U COJep KaHUE MPH OpraHu3anuu o0y4eHus XUMUU B 8—9
KJ1accax, BEICTPOGHHOM Ha 0a3e J1000T0 U3 IOCTYNHBIX yuyeOHO-MeToandeckux komiiekcoB (YMK).
Hcnonb3oBanue 000pyJ0BaHUS LIEHTPA

«Touka pocTta» O3BOJISAET CO3/1aTh YCIOBHUSL:
e JUIS PACIIMPEHHSI COJEPKAHMSI IIKOIBHOIO XUMUYECKOT0 00pa30BaHus;

. JJIA IIOBBIIIICHU A MMO3HABaTEIbHOM aKTUBHOCTH 06yqaloumxc;1 B CCTCCTBCHHOHaquOﬁ 06J'IaCTI/I;

«  JUIA Pa3BUTHS JIMYHOCTH peOeHKa B mporecce 00yueHHst XUMHUHU, €ro CiocoOHOoCTeH,
(bopMHpPOBaHUS U YJOBIETBOPEHUS COIMAIBLHO 3HAUMMBIX HHTEPECOB U OTPEOHOCTEH;

*Ju1st pabOThI ¢ O1apEHHBIMU IIKOJILHUKAMH, OPTaHU3aLUU UX PA3BUTHUS B pa3IMYHBIX 001aCTAX
00pazoBaTeNbHON, TBOPUECKON AEATEIBHOCTH.

[Tpumensist dpoBbIe Ta0OPATOPHH HA YPOKAX XMMUH, YUAIIIHECsS CMOTYT BBITIOJIHUTH MHOXKECTBO
1a00paTOPHBIX PadOT M FKCIIEPUMEHTOB MO IPOrpaMMe OCHOBHOM IIKOJIBI.



TOUKA \! POCTA

Onucanue Mmecra y4e0OHOro npeaMera, Kypca
8 KVIACC
@enepanbHblil 6a3UCHBIA Y4eOHBIN TUTaH Ui 00pa30BaTENbHBIX YUPESKICHUNH OTBOJUT 68 4acoB Ui
00s13aTeTLHOTO U3YYCHUS XMMUU B 8 KJlacce U3 pacdera 2 daca B Henenmo (34 y4eOHBIX HEIeTh), 8 TOM
qucye Ui TPOBEACHUS KOHTPOJIBHBIX paboT — 5 4acoB, MPAKTUYECKUX paboT — 5 4acos.
Cornacuo yuebnomy iany MKOYVY «bepesosckas COLL» Ha u3yueHne XUMUH B 8 Kilacce
OTBOJUTCS 68 yacoB U3 pacyera 2 U B HEZIEINIO.
VYueOHuUK:
I'adpuensin O.C. Xumus 8 kiaacce: yued. 115 o0meodpaszoBareabHbIX opranusanmii/O.C.
I'abpuensin— M.: JIpoga, 2016. — 287 c.
9 KVIACC
@enepanbHblil 0a3UCHBINM yueOHBIN MJIaH A1 00pa30BaTENbHBIX YUPESKICHUNH OTBOIUT 68 4acoB s
00s13aTeTbHOTO M3yYeHUsI XUMHUH U3 pacuyeTa 2 4yaca B Hememto (34 ydeOHBIX Helelb), 6 TOM YUCHe IS
MPOBEACHUS KOHTPOJIBHBIX PA0OT — 5 4acoB, MPAKTUYECKUX pabOT — 7 4acoB.
Cornacno yue6HOMY Tuiany MKOYVY «bepesosckas COIL» Ha nzydeHrne XuMuu B 9 Kilacce OTBOAUTCS
68 uacoB u3 pacuera 2 4 B Hexmemo. Paboudas mporpamMma paccurTaHa Ha 68 4yacoB, B TOM YHCIIE,
KOHTPOJILHBIX PadoT — 5 4yacoB, MPaKTHUECKUX PabOT — 7 4acoB.
Pabouast mporpamma agantupoBaHa K yueOHUKy «Xumus 9 kiaace» O.C. I'adpueasin, U.T'.
OctpoymoBs, C.A. CiaagkoB MockBa «IIpocBemenue» 2019.

Kpartkoe onucanue noaxo/10B K CTPYKTypUpOBaHHIO MaTepuasioB. B obpa3oBarensHoii mporpamme (OIT)
IIPEACTABIICHBI CIEAYIOIINUE Pa3Ieibl:
1. Mertopl U3yueHHs BEIIECTB U XUMHUUECKUX SIBJICHUN. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUMU.

[IepBoHaYaIbHBIE XUMHUYECKUE TTOHSTHS.
PacTtBopsI.
OcCHOBHbBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUN.

Teopus 3IEKTPOIUTUYECKON AUCCOLUALINH.

SIS I SN

XUMHUYECKUE PEAKUH.

7. XUMHUYECKHE 3JIEMEHTHI (CBOMCTBA METANIOB, HEMETAJJIOB U UX COCTMHEHUN).

B 0CHOBY BBIACIICHUS TAKUX PA3JEIO0B 3AJI0KEH XUMUUYECKUN SKCIIEPUMEHT, TPAJULIMOHHAs CUCTEMA
n3ydeHus: Xumun. OCHOBHOU (opMoOii yueOHOM AeATEIbHOCTHU SBIISETCS XUMHUUECKUI SKCIIEPUMEHT,
MIPOBOJIMMBIN B BHJIE JTAOOPATOPHBIX, MPAKTUYECKUX pabOT U JeMOHCTpanuii. JleMOHCTpaimOHHBII
JKCIIEPUMEHT IIPOBOAUTCS B TOM CJIy4ae, €CIU OH OIACEeH JIs BBIIIOIHEHUS yYallUMUCS WU
UMEIOIIUNCS PUOOP NPECTaBICH B €AMHCTBEHHOM SK3EMILIISIpE.

J1st u3ydeHus: mpeaMera «XMMHs» HA 3Tae OCHOBHOI0 001iero oopazoBanusi orsoaurcst 136
yacoB: § kiacc - 68 yacos; 9 kimacc —68 vacos. [lanHast oOpa3oBarebHas MporpaMMa o0ecTieYuBaeT
YCBOGHHUE YYAITUMHUCS BaXKHEHIINX XMMUUYECKHX 3aKOHOB, TEOPUH U MOHATUH; PopMUpYET
IIPEJICTaBICHHUE O POJIM XMMHUH B OKPY’KAIOLIEM MHUPE U KU3HHU denoBeka. [Ipu aToM ocHOBHOE
BHUMAHHUE yJIEISIETCS CYIIHOCTH XMMHUYECKUX PEAKIMM U METOIaM UX OCyIecTBiIeHUs . OQHUM U3
OCHOBHBIX IPUHIIUIIOB IOCTPOEHUS IPOrPaMMBI SIBJIIETCS IPUHLIMIL JOCTYITHOCTH.



3KCHepI/IMCHTaJII:HBIC AAHHBIC, MTOJTYYCHHBIC YUAIIUMUCH ITPU BBIMTOJIHCHUH KOJIUYCCTBCHHBIX OIIBITOB,
MO3BOJIAIOT yYallIUMCA CaMOCTOATCIIbHO ACJIaTh BBIBOAbI, BBIABJIATE 3aKOHOMCPHOCTH. HO,Z[XO,Z[BI,
3aJIOKCHHBIC B COACPIKAHUC TPOTpaAMMBI KypcCa, CO3Aar0T HCOGXO,Z[I/IMBIC yCJ10BUA 1A CUCTECMHOI'O
YCBOCHHUSA yHalllUMHUCA OCHOB HAYKHU, IJIA obecrieueHust Pa3BHUBAIOLUICTO U BOCITUTHIBAIOLICTO BOBHCﬁCTBHH
OGy‘ICHI/IH Ha JIMYHOCTD yUallerocs.

dopmupyemble 3HaHHSI TOJDKHBI CTaTh OCHOBOW CHCTEMBI yOSKICHUN MIKOIbHUKA, IIEHTPAIILHBIM SIIPOM
€ro Hay4YHOT'O MUPOBO33PEHHUS.

Onucanue MarepruatbHO-TEXHUYECKOM 0a3pl eHTpa «Touka pocTay, HEM0Jab3yeMoro s
peajn3anuu 00pa3oBaTeJbHBIX IPOrpaMM B paMKax MpenogaBaHusi XMMUH

Hugposaa (komnvromepnasn) navopamopusn (11/I), nporpaMmMHO-anmapaTHbI KOMILIEKC, JaTYMKOBAs
crcTeMa — KOMIUIEKT y4eOHOro 000py/10BaHuUs, BKIIOYAIOIIUN U3MEPUTENBHBIN OJI0K, HHTEepdeiic
KOTOPOT'O TI03BOJIIET 00ECTIEUNBATh CBS3b C MEPCOHATLHBIM KOMITBIOTEPOM, U HAOOp IaTUYHKOB,
PETUCTPUPYIOIINX 3HAYCHHS PA3IUYHBIX (PU3NUECKUX BEITHMUUH.

Jamuuk memnepamypol na1amuK06bli — IIPOCTON U HANEKHBIM JaTYMK, IPEAHAZHAYCH I U3MEPECHUS
TeMIepaTypbl B BOJHBIX PACTBOPAX U B ra3oBBIX cpefax. MiMeeT pa3nuuHblil Auana3zoH uzmepenuit or —40
1o +180 C. TexHn4yeckue XapakTEpUCTUKU JaTUYMKA YKa3aHbl B MHCTPYKIIMHU 10 3KCILTyaTalllu.

amuux memnepamypsl mepmonapHwlil IpeHa3HayeH U1 u3MepeHus tremneparyp 10 900 °C.
I/ICHOHBByCTCH IIpH BBIITOJIHCHUN pa60T, CBA3aHHBIX C UBMCPCHUCM TCMIICPATYP IJIAMCHHU, TIJIABJICHUSA U
pa3IoKEHUs BELIECTB.

Hamuuk onmuueckou naomuocmu (Konopumemp) — IpeIHa3HAYCH JUI U3MEPEHHUS ONITUYECKON
IJIOTHOCTH OKpalllEHHBIX pacTBOpoB. Mcnonp3yeTcs npu usyuenuu teM «PactBops», « CKOpocTh
XUMUYECKUX PEAKLUN», ONPEACIICHUY KOHLICHTPALUH OKPALIEHHbIX HOHOB.

Jamuux pH nipenqHazHaveH JUisl U3MEPEHUs BOAOPOAHOT0 noka3atesns (pH) BoaHBIX pacTBOPOB B
Pa3NUYHBIX UCCIIEAOBAHMUIX OOBEKTOB OKPY KAIOIIEH CpE/Ibl.

Jamuuk 31eKmponpoeoorHocmu peIHAZHAYEH JUIsl U3MEPEHUS YAEIbHON AJIEKTPONPOBOIHOCTH
KUJKOCTEHN, B TOM YHCIIE U BOAHBIX PACTBOPOB BeLIECTB. [[puMeHseTcs pu u3y4eHuu TEOpUn
EKTPOIUTUYECKON AUCCOLUALNY, XapAKTEPUCTUK BOIHBIX PACTBOPOB

Jamuux xX10puod-uoHoe UCTonb3yeTcs sl KOJIMYECTBEHHOTO OIPENEICHUSI COACpKaHMsI HOHOB XJI0pa B
BOJHBIX pacTBOpax, OYBE, NPOAYKTax NUTaHUA. K JaTunKy NOJKIH0YAETCS HOHOCENEKTUBHBIN IEKTPO
(UCD) (pabounii 31eKTpoT), MOTSHIIMAT KOTOPOT'O 3aBUCHUT OT KOHIIEHTPAILIUU OMPEACTAeMOr0 HOHA, B
JTAHHOM ciyd4ae oT KoHueHTpauu annoHoB Cl'. ITorennuan UCD onpeaesnstoT OTHOCUTENBHO 3JIEKTPoIa
CpaBHEHMSI, KaK MPABHJIIO, XJIOPCEPEOPSIHOTO.

Jamuuk hnumpam-uonog npeHazHaueH U KOJIMYECTBEHHOTO ONPeIeNIEHUs] HUTPATOB B Pa3IMYHbBIX
00BEKTaxX OKPYKAIOILIEH cpelbl: BOAE, OBOIIAX, (PyKTax, KOJOACHBIX U3/ICNHUAX U T.JI.

Mukpockon yugpoeoii npeHazHaAvYEH s U3y4eHUs (POPMBI KPHCTAIIOB U HAOIIOJICHUS 32 POCTOM
KpHUCTAJIJIOB.

Annapam 0ns nposeedenusn xumuueckux peakyuii (AIIXP) npenHazHayeH AJis MOJTYUYEHUs U
JEMOHCTPAIMK CBOMCTB TOKCUYHBIX MAPOB U T'a30B. DTH BEIIECTBA MOIYYAIOTCS B KOJIOE-peakTope, U Npu
HarpeBaHuM (WM Oe3 HarpeBaHus1) ra3000pa3HbIe BEIIECTBA MPOXOAT Yepe3 MOrTIOTUTENIbHBIE EMKOCTH
(HacagKu) C paCTBOPAaMHU PEareHTOB, BCTYMAIOT C HUMU B peakinio. M30bITOK raza moriomnaercs
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KUAKUMU U TBEPABIMU peareHTaMH, a TAK)KE aKTUBUPOBAHHBIM yIiI€M. AMIapar yalle BCero
HCIIOJIB3YIOT JUIS TIOJyYEHUs ¥ IEMOHCTpALMU CBOMCTB XJIOpa, CEpOBOAOPOIA.

Ilpubop ona demoncmpayuu 3a6UCUMOCHU CKOPOCIU XUMUYECKUX PEAKY LI OM PA3TUYHBIX
¢haxkmopog ncroNb3y0T IPU U3YyUEHUH TEMBI:

«CKOpOCTh XUMHUECKOM PeaKIUmn» U TeII0BOTO 3 (exTa Xumuueckux peakuuid. [lpudop naér
BO3MOKHOCTB 3KCIIEPUMEHTAILHO UCCIICA0BATh BIMSHUE HA CKOPOCTh XMMUYECKHX PEaKIUil CIeyomuX
(baxTOpOB: MPUPOBI PEATHPYIOUINX BEIIECTB, KOHIICHTPALUU pearupyronfx BeeCTB, IUIOIMAIHN
IpaHUIlbl pasaena a3 B reTeporeHHbIX cucTeMax (MMOBEPXHOCTH CONIPUKOCHOBEHUS MEXKITY
pearupyromrMy BeIEecTBaM1), TEMIepaTyphl, KaTalnnu3aropa, HHrHOUTopa.

Ilunemka-0o3amop — npUCTIOCOOJIEHUE, UCTIOIB3YEMOE B J1a00paTOpUu JIIsl OTMEPHUBAHUS
orpenesI€HHOro 00bEMa KHUIKOCTU. [IUIeTKH BBITYCKalOTCS IEPEMEHHOT0 M TOCTOSIHHOrO 00bEMa. B
KOMILIEKTBI 000pYyIOBaHUS JJIsi MEIUIIMHCKUX KJIACCOB BXOST y10OHBIE MUIIETKU- 103aTOPBI
OJTHOKaHAJIbHBIE, MTO3BOJISIOIINE HACTPOUTh HEOOXOIUMBIN 00BbEM 0TOMpPaEMO KUAKOCTH B TPEX
pa3IMyYHbIX JUaNa30HaX.

bana kombunuposannas npenHazHavyeHa JUIsl HarpeBa CTEKIISIHHBIX U (ap(OpOBBIX COCYI0B, KOT1a
TpeOyeTcst co371aTh BOKPYT HarpeBaeMoro cocya paBHOMEPHOE TEMIIEpaTypHOE ToJie, n30eKaTh
HCII0JIb30BAHUS OTKPBITOrO MIJIAMEHH U pacKaJIEHHOM 3eKTpuyeckoi crinpanu. Kopiyc
KOMOWHUPOBAHHOM OaHM caenaH U3 aaroMuHUA. JKUIKoCTHAs YyacTh KOMOMHUPOBAHHOM OaHU
3aKpBIBAETCS KOJBIIAMH PA3JIIMYHOTO THAMETpa.

IIpuébop 0n1a nonyuenus 2a306 VCTIONb3yeTCs IS MOyYeHUs HEOOIBIINX KOJIMYESCTB ra30B: BOJOPOAA,
KHcIopo/ia (M3 mepoKCHIa BOIOPO/Ia), YIIIEKUCIOTO ra3a.

Pabouast mporpamma 1o XxuMuu Juist 8—9 KIaccoB ¢ HCMOJb30BAHMEM
o0opynoBanus nenrpa «Touka pocray»

Ha 0a3e nientpa «Touka pocta» obecrieunBaeTcs peanuzaius 00pa3oBaTeIbHBIX IPOrpaMM
€CTECTBEHHOHAYYHOH M TEXHOJOTMUECKOW HApaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSAMU 3aKOHO/IATENILCTBA B chepe 0Opa3oBaHus U ¢ yu€ToM pekoMeHaaunii denepaibHOro
oreparopa y4eOHOro npeamera « XuMus».

OO6pa3zoBatenbHasl MporpamMma Mo3BOJISET UHTEIPUPOBATH PeaTU3yeMbIe MTOIXO0IbI, CTPYKTYPY H
CoJIepKaHue TPU OpraHu3ai 00yueHUs] XUMUU B 8—9 Ki1accax, BRICTPOEHHOM Ha 6ase Jto0oro u3
JOCTYMHBIX y4eOHO-MeToandeckux komiekcos (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay npu peanuszanuu naaHoi OIl mo3Bosser co3aath
YCJIOBHSL:

-JUIS PacUIMPEHHs] COAEPKAHUS ITKOIBHOTO XUMHUYECKOT0 00pa30BaHus;
-JUIs TIOBBIIICHHUS TIO3HABATEILHOW aKTUBHOCTH 00yYaroIUXCsl B €CTECTBEHHOHAYYHON 00JIacTH;

-JUI Pa3BUTHS TMYHOCTH peOEHKA B Tpoliecce 00yueHUs] XUMHH, €r0 CIIOCOOHOCTEH, (OPMUPOBAHUS U
yJIOBJIETBOPEHHSI COLIMATBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

-JU1s paboTHI ¢ OJJapEHHBIMU IIKOJILHUKAMH, OPTaHU3aLUU UX PAa3BUTHUS B pa3IMYHBIX 0071aCTAX
00pazoBaTeNbHON, TBOPUECKON AEATEIBHOCTH.

Hopmbl onieHOK 3a Bce BU/bI IPOBEPOYHBIX padoT

«5» — ypOBEHb BBINOJIHEHUS TPeOOBAHUN 3HAUUTENBHO BBIIIE YAOBIETBOPUTEIBHOTO: OTCYTCTBUE
OLIMOOK, KaK 10 TeKyIIEeMy, TaK H 0 MpeIblayieMy yueOHOMY MaTepuay; He 0ojee 0JHOro He0ueTa.
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«4» — ypOBEHb BBHITIOTHEHHS TPEOOBAHUH BBIIIE YIOBIETBOPUTEIHHOIO: HaMUne 2—3 OMMOOK HITN
4—6 Heno4ETOB M0 TeKyIIeMy yieOHOMY MaTepuay; He 6osee 2 omuOoK win 4 HeJOYETOB 110
MPOKJICHHOMY MaTepHally; UCIIOIh30BAHIE HEPAIIMOHATBHBIX MPUEMOB PEIICHUS YICOHOU 3a/1auH.

«3» — J10CTaTOYHBIA MUHUMAJIbHBIA YPOBEHD BBIITOTHEHUS TPEOOBAHUI, TPEIBSBIEMBIX K KOHKPETHOM
pabore: He Oonee 4—6 ommbok unu 10 HeouETOB MO TeKyleMy yueOHOMY MaTepuaiy; He 6onee 3—5
oMOOK MK He Ooiee 8 He0OUETOB 0 MPOiIEHHOMY y4eOHOMY MaTepHaiy.

«2» — ypOBEHb BBITIOJHEHUS TPEOOBAHUI HUXKE YJJOBICTBOPUTEIBHOr0: HaJIMuue 0ojee 6 omnboK min
10 Hemo4eToB MO TEKyIIeMy MaTepuay; 6onee 5 omuOoK wiu 0ojee 8§ HETOUETOB MO MPOUICHHOMY
MaTepuay.

IVNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA
YYEBHOTI'O IIPEJIMETA «XUMMSI» B OCHOBHOM IIKOJIE

HSy‘ICHI/IC XHUMHH B OCHOBHOM IIIKOJIC HaIlpaBJICHO HAa NOCTHXKCHUC OGy‘IaIOH_II/IMI/ICH JIJMYHOCTHBIX,
MCTAINPCAMCETHLBIX U IPCAMCTHBIX PC3YJIbTATOB OCBOCHUS y‘IeGHOFO npeameTa.

JINYHOCTHBIE Pe3yJIbTAThI

JIMuHOCTHBIE PE3yNbTAaThl OCBOCHUS POrPAMMbI OCHOBHOT'O O0IIIET0 00pa30BaHMs IOCTUTAIOTCS B XOJIE
00y4YeHHs XMMHUHU B €IMHCTBE yU4eOHOI U BOCTIUTATENbHOM esiTenbHOCTH OpraHu3ali B COOTBETCTBUI
c

TPaAULMOHHBIMU POCCUNCKUMU COLIMOKYJIbTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMHU LIEHHOCTSIMU,
INPUHATHIMU B OOILECTBE MTPaBUIAMH U HOPMaMU TOBEICHUS, M CIIOCOOCTBYIOT IpoIieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3ALMHN 00yUYaIOIIUXCS.

JIM4HOCTHBIE pe3y/bTaThl OTPAXAIOT CHOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:

1. IHampuomuueckozo 6ocnumanus - IEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY U HAYYHOMY HAcJeInI0, TOHUMAHUS 3HAYEHUSI XUMHUECKOW HAYKU B )KU3HH
COBPEMEHHOT0 00II1ecTBa, CIIOCOOHOCTH BJaJIETh JOCTOBEPHON MH(OpMAIUE 0 mepe1oBbIX
JTOCTIKEHUSX U OTKPBITHSIX MUPOBOM M OT€UECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX
3HaHUSAX 00 yCTpoicTBE MUpa U 00IIeCTBa;

2. I'pasxcoanckozo éocnumanus - IpeJICTaBICHHUS O COLMATBHBIX HOPMAaxX M MpaBHUiIax
MEXJIMYHOCTHBIX OTHOIICHUH B KOJUIEKTUBE, TOTOBHOCTH K Pa3HOOOPa3HOI COBMECTHOM
JEATEIbHOCTH MIPU BBIMOJIHEHUH YUEOHBIX, I03HABATEIbHBIX 3a/1a4, BBITOJTHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/JAHUU YUEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHIO U
B3aMMOIIOMOIITH B MTPOIECCE ATOM yUeOHOI e TeTbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
IIOBEJICHUE U IIOCTYIIKU CBOMX TOBAPUIIEH C MIO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4ETOM OCO3HAHMS MOCIEACTBUN ITOCTYIIKOB;

3. Ilennocmu nHayurHo20 nO3HAHUA - MUPOBO33PEHUYECKUX MIPEACTABICHUN O BEIIECTBE U
XUMHUYECKON PEAKIMH, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BH THS HAyKU U
COCTABJIAIOLINX OCHOBY JJISl TOHUMAHUS CYIIIHOCTH HAYYHOM KapTHHBI MHUpA; MPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPO/IbI, B3AUMOCBS35X YEIIOBEKA C IPUPOIHOMN CPELOH,
O pOJIM XMMHUH B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

- M03HABATEIHHBIX MOTHUBOB, HAIIPABJICHHBIX HA TIOJYYEHHE HOBBIX 3HAHUN TTO XUMUH,
HEOOXOUMBIX i1 00BsICHEHUS HAOIIOJaeMbIX MPOIIECCOB U SBJICHMUIA,

- MO3HABATEIbHON U HH(POPMALMOHHOM KyJIbTYphI, B TOM YHCIJI€ HABBIKOB CAMOCTOSTEILHON
paboThI ¢ yueOHBIMH TEKCTAMHU, CIIPAaBOYHOH JINTEPATY PO, TOCTYITHBIMUA TEXHUUYECKUMHU
cpeacTBaMU HH(POPMAITMOHHBIX TEXHOJIOTUH;
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- MHTepeca K 00yUeHHIO U MO3HAHMUIO, JIFO003HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, UCCIIEOBATENLCKON eI TETLHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBIEHHOCTH
U YPOBHS 00y4YeHHUS B JajbHEHIIEM;

4. @Dopmuposanus Kyabmypbl 300p06bs - 0OCO3HAHUS ICHHOCTH JKU3HH, OTBETCTBEHHOT'O
OTHOIIIEHHSI K CBOEMY 37I0pPOBbIO, YCTAHOBKHU Ha 3I0POBbIN 00pa3 )KM3HU, OCO3HAHUS

HOCJIG,Z[CTBI/Iﬁ " HCTIPUATUA BPCIHBIX ITPUBBIYCK

(ynotpeOuieHus ankorois, HAPKOTUKOB, KypEeHHUsI), HEOOXOIUMOCTH COOIIOACHUS TPABUIT
6€301acHOCTH MpU OOPAILCHUN C XUMUUYECKHMH BEIIIECTBAMU B OBITY U PealbHOM KU3HU;

5.Tpyoosozo socnumanus - KOMMYHUKATHBHOM KOMIIETCHTHOCTH B OOIIECTBEHHO IMOJIE3HOH, Y4eOHO-
UCCIIEI0BATEIBCKON, TBOPUECKOH U APYTUX BUAAX JEITEIBHOCTH; HHTEpEca K MPAKTUYECKOMY
M3yYEHUIO podeccuil 1 Tpyaa pa3IuvyHOro poja, B TOM YKCIIE HA OCHOBE IPUMEHEHUS
MPEIMETHBIX 3HAaHUH MO0 XUMHUHU, OCO3HAaHHOT'O BBIOOPA WHAMBHYaIbHON TPACKTOPUU
MIPOJOIDKEHHS 00pa30BaHMUs C YUETOM JIMYHOCTHBIX HHTEPECOB M CITIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

6. IKonozuuecko20 60cnUMAaHUA - SKOJIOTUYECKU L[EIeCO00pPa3HOr0 OTHOMIEHHS K MIPUPOJIE KaK
HUCTOYHUKY KU3HU HaA BCMHC, OCHOBE ¢¢& CyIICCTBOBAHU A, TIOHUMAaHHUA ICHHOCTHU 3J0pPOBOT0 U
6e3omacHOro 00pa3a >KM3HH, OTBETCTBEHHOI'O OTHOLICHUS K COOCTBEHHOMY (DPU3UYECKOMY U
MNCUXHUYCCKOMY 300POBbIO, OCO3HAHUA HCHHOCTU COGHIO,Z[CHI/IH IpaBUJI 0e301acHOrO IIOBCACHUA
npu padoTe C BEIECTBAMHU, a TAK)KE B CUTYAIMAX, YTPOXKAIOLIUX 3/JOPOBBIO U KU3HU JIIOJIEH;

- CIIOCOOHOCTH NMPUMEHATH 3HAHMS, TIOJTy4aeMble IPU U3yUYECHUU XUMUU, JUIS PELICHUS
3a/1a4, CBA3aHHBIX C OKPY’KAIOIIEH PUPOJIHOMN CPEIOH, IIOBBILIECHUS YPOBHS YKOJIOTHYECKON
KYJIbTYpBI, OCO3HaHMS TTT00AIBHOTO XapakTepa 3KOJIOTHYECKUX MpoOiIeM U IMyTel UX pelieHHs
IIOCPEICTBOM METOJ0B XHUMUH;

- 9KOJIOTUYECKOTO MBIIUICHNS], YMEHHs PyKOBOJACTBOBATbCA UM B II03HABATEIbHOM,
KOMMYHMKAaTUBHON U COLIMAJIBHON ITPAKTHKE.

MeTtanpeaMerHblie pe3yabTaThl

B cocraBe MeTanpeMeTHBIX pe3yJIbTaTOB BBIACISAIOT 3HAUUMBIE 17151 (JOPMHUPOBAHUS
MHUPOBO33pEHUs O0IIEHAYYHbIE IOHATHS (3aKOH, TEOpUsl, IPUHIIMII, TUTIOTE3a, (pakT, crucremMa, mporecc,
HKCTIIEPUMEHT U JIP.), KOTOPBIE UCIIOJIb3YIOTCS B €CTECTBEHHOHAYYHBIX YUEOHBIX IPEMETaX U MO3BOJISIOT
Ha OCHOBE 3HAHUH U3 ATUX MpeIMETOB (POPMUPOBATH MPEJCTABICHHUE O IIEJIOCTHOM HAYYHOH KapTHHE
MUpa, ¥ YHUBepcalbHbIe YdeOHbIE AeHCTBU (IT03HABATENIbHBIC, KOMMYHUKATUBHBIC, PETYJISATUBHBIC),
KOTOpbIE 00ecneunBaoT (OPMUPOBAHNE TOTOBHOCTH K CAaMOCTOSITETIbHOMY TUIAHUPOBAHUIO U
OCYIIECTBIICHUIO Y4eOHON AEATEIbHOCTH.

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHS 00pa30BaTEIbHON MPOrpaMMBbl 110 XUMHH
OTpaXkaroT OBJIAJICHUE YHUBEPCAIbHBIMHU [T03HABATEIILHBIMU ICHCTBUAMH, B TOM uucie: bazosevimu

J102UYeCKUMU OeliCMeUAMU

1. ymeHuem ucnonb30BaTh NPUEMBI JJOTMUECKOTO MBILIUIEHUS TP OCBOCHUH 3HAHUIN: PAaCKPbIBATh
CMBICII XUMUYECKUX MOHATHH (BBIAEIATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATD
B3aMMOCBS3b C JPYTUMU MOHATUAMH), UCIIOJIB30BATH OHATHS U1 OOBSICHEHUS OTACTBHBIX
(axTOB U SBJICHUH; BHIOMpPATh OCHOBAHUS U KPUTEPUH IS KIIACCH(PUKALINN XUMUYECKUX BEIIECTB
Y XUMHUYECKUX PEAKIU; yCTaHABIMBATh IPUUYNHHOCIIEACTBEHHBIE CBSI3U MEXKIY 00bEKTaMHU
U3Y4YEHMSI; CTPOUTH JIOTMUECKHUE PacCy ACHUS (MHIyKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIOTUN);
JIeJIaTh BBIBOJBI U 3aKJIIOUYCHHUS;
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YMEHHUEM NIPUMEHSTH B IIPOLIECCE TO3HAHUS CUMBOJINYECKHE (3HAKOBBIE) MOJIEIIN, UCIIOIb3yEMbIE
B XMMUH, IPE0OPa30BBIBATH IIUPOKO MPUMEHAEMBbIC B XUMHH MOJICJIbHBIE TIPEACTABICHUS —
XMUMHUYECKHH 3HaK (CHMBOJI JIEMEHTA), XUMHUECcKasi popMyJia U ypaBHEHUE XUMUYECKON pEeaKIIuu
— MIPU pelIeHUH Y4eOHO-TI03HABATENIbHBIX 33/1a4; C YYETOM 3TUX MOJICNIbHBIX MPEICTaBICHUI
BBISBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKN U3YYaEMbIX 0OBEKTOB — XUMHYECKUX
BEILECTB U XUMHUUECKUX PEAKIIMA;

bazoevimu uccneoosamenvckumu Oeicmeuamu

1.

YMCHUCM HCIIOJIb30BATh MOCTABJICHHBIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IMO3HAHU S, a TAKIKC B
Ka4y€CTBC OCHOBBI AJId (bOpMI/IpOBaHI/ISI THUITOTE3bI IO MPOBCPKEC MPABUIIBHOCTH BBICKA3bIBACMBIX
CYKJICHUH;

MpUOOpETEHUE OIBITA M0 MNIAHUPOBAHUIO, OPTAHM3AIMH U TPOBEICHUIO YUSHUIECKHIX
AKCIEPUMEHTOB: YMEHHE HA0I0IaTh 32 X0 JIOM IpoIlecca, CAaMOCTOSTEIBHO MPOTHO3UPOBATH €TI0
pe3ynbTar, GopMyIMpoBaTh 0000IIEHNUS U BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO OIBITA,
WCCIIETIOBAHMS, COCTABIISITh OTYET O MPOJIEIIaHHOM paboTe;

Pabomoii c ungpopmayueit

1.

2.

3.

YMEHHEM BBIOMpaTh, aHAIN3UPOBATh U HHTEPIPETUPOBATH UH (POPMAIIMIO pa3IMYHBIX BUJOB U
(bopM mpencTaBiIeHus, MOyYaeMyI0 U3 Pa3HbIX UCTOUHUKOB (HAyYHO-TIOMYJISIpHAs JINTepaTypa
XMMHYECKOT0 COJIep KaHusl, CIIpaBOYHbIE TOCOOUs, pecypchl MIHTepHeTa);

YMEHHUEM MPUMEHSTH PA3JIMYHbIE METOIBI M 3aIIPOCHI IPU TI0 UCKE U 0TOOpe HH(pOpMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsI BHIIOJHEHUS yUeOHBIX M MTO3HABATEIbHBIX 3374
OTpeIeIEHHOTO TUIA; TPUOOPETEHUE OMbITa B 00IaCTH MCIIOJIb30BaHMsI HH(OpMAIUN
KOMMYHUKaTHUBHBIX TEXHOJIOTHH, OBJIaZICHNE KYJIbTYPOIl aKTUBHOTO UCIIOJIB30BAHUS PA3TUIHBIX
MIOUCKOBBIX CHCTEM;

YMEHHEM HCII0JIb30BaTh U aHATM3UPOBATH B Ipolecce Y4eOHON U HCCIeI0BATENbCKOM
JEATeNbHOCTH HH(POPMAIIHMIO O BIUSHUM MPOMBIIIJICHHOCTH, CETILCKOT'0 X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYIKAIOLIEH IPUPOIHOMN CPELIbI;

Yuueepcaﬂbnbmu KOMMYHUKAMUGHbIMU delicmeuamu

1. ymeHueM 3a/1aBaTh BOMPOCH (B XOJE TUAIOTa U/WITH TUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOi

TeMbl, POPMYITHPOBATH CBOU MPEIIOKEHUS OTHOCUTEIBHO BBHITIOJHEHUS MPEATIOKEHHOH 3a1auu; 2.

NpUOOpETEeHUE ONBITA MPE3ECHTALUH PE3YJIbTATOB BHIIIOJHEHUS XUMUYECKOTO 3KCIIEPUMEHTA
(;1abopaToOpHOrO OIBITA, TAOOPATOPHOM PabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YI1€OHOTO
IIPOEKTA);

3. 3aUHTCPCCOBAHHOCTL B COBMECTHOI1 €O CBCPCTHUKaMU IMO3HABaTEIILHOU U HCCHCHOB&TCHBCKOﬁ

JEATeIbHOCTH MIPU PELUICHUH BO3HUKAIOIIUX MTPOOIeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U
COTJIACOBAHUS MO3ULIUH (00CYXIeHUs,, 0OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI» H JIp.);

Ynueepcanvnvimu pezynamusnvimu oeiicmeuamu

1. YMCHUCM CaMOCTOATCIIbHO OMPCACIIATEL HCIH ACATCIIbHOCTH, IIJIAHUPOBATD, OCYIICCTBJIATD,

KOHTPOJMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JESITEIHHOCTD, BEIOMPATh Hanboee
3 PeKTUBHBIE CIIOCOOBI PEIICHUs YIeOHBIX U TO3HABATENIBHBIX 33/1a4, KOPPEKTHPOBATh



IIPEAJIOKEHHBIM AITOPUTM JE€HCTBUN IIPU BBIIIOJHEHUH 3aJaHUM C Y4ETOM IOIYyUYEHUs] HOBBIX
3HAHMI 00 N3y4aeMbIX 00BEKTaX — BEIECTBAX U PEAKITUIX;

2. YMCHUCM HUCIIOJIB30BATh U aHAJIM3UPOBATH KOHTCKCTHI, ITPCJIaracMbIC B YCIIOBUU SaHaHHﬁ.
HPEHMeTHbIe pPe3yJdbTaThbl

B cocraBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOCHHUIO 0053aTEILHOIO COJICPKAHUS, YCTAHOBICHHOT'O
JAaHHOW MPUMEpPHOI pabodeli MporpaMMoil, BBIJICIISIOT: OCBOCHHBIE O0YYAIOIIMMICS HAYYHbIE 3HAHMSI,
YMEHHUS U CTIOCOOBI ICHCTBUM, criennpuIecKue Iisl mpeaMeT Hoil 06raacTu « XuMus», BUJIbI
JEATEIbHOCTH IO MOJIYYSHHUIO HOBOT'O 3HAHMSI, €r0 MHTEPIIPETAIIH, TPEOOPa30BaHUIO U TPUMEHEHHIO B
Pa3NIUYHBIX YUEOHBIX U HOBBIX CUTYaLUSX.

[IpenmeTHbIe pe3yIbTaThl MIPEACTABICHBI 110 T0J1aM 00YYEHHUS U OTpaxaroT c(hOPMUPOBAHHOCTD Y
00y4Yaromuxcs CIEAYIONNX YMEHUI:

8 KVIACC
1. packpvieamsb cMBICT OCHOBHBIX XUMUYECKUX MTOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHUM 2JIEMEHT,

IIPOCTOE BEILECTBO, CI0KHOE BELIECTBO, CMECh, BAJICHTHOCTh, OTHOCUTEIIbHAS AaTOMHAs U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi A0
XMUMHUYECKOT0 3JIEMEHTA, MOJIAPHBIN 00BEM, OKCHI, KUCIIOTA, OCHOBAHHE, COJIb,
AIIEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKask Peakius, TeII0BOH (et
peaknuu, KiaccuuKaIys peakifii, XUMHU4ecKas CBs3b, paCTBOP, MAacCOBas JI0JIsl BEIIECTBA B
pacTBope;

2. uwnroCmpupo8anms B3auMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSATUH (CM . 1T . 1) M IPUMEHSTH 3TH
MOHSATHUS MPU ONMMCAHUU BEUIECTB U UX MPEBPALICHUN;

3. ucnonv306amv XUMUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHUS (DOPMYIT BEIIECTB U YPaBHEHHIA
XUMHYECKUX PEAKIUN;

4. onpedensims BAICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTETICHh OKUCTICHHS
AJIEMEHTOB B OMHAPHBIX COSAMHECHUSX; IPUHAICKHOCTD BEIIECTB K ONMPEACIEHHOMY K1accy
COCMHEHMH 1m0 (hopMyIiaM; BUJ XUMUYECKON CBSI3U (KOBAJICHTHASI M MOHHAS) B HEOPTaHHYECKUX
COEAMHEHHUSIX;

5. packpuvieams cmuvicn iepuoandeckoro 3akona Jl. . MenneneeBa: 1eMOHCTpUPOBATh IOHUMAHUE
MEPUONYECKON 3aBUCUMOCTH CBOWCTB XMMHUECKUX 3JIEMEHTOB OT UX IOJIOXKEHUS B
MEPUOJNYECKON CUCTEME; 3aKOHOB COXPAHEHUSI MacChl BEILIECTB, [IOCTOSIHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJIIPHOTO YUEHHUs, 3aKOHa ABOTaJpO; ONUCHIBAMb U XapaAKmepu306ams TAOIUIHYI0 GOopMy
MEPUOJNYECKON CUCTEMbBl XMMHUUYECKUX JIEMEHTOB: Pa3INyaTh MOHATUS «TJIaBHas MOArPyIa
(Arpynmna)» u «modounas noarpynmna (b rpynmna)», mansie u 6onpiine
NIEPUOJIBL, COOMHOCUMb 0003HAYEHHUS, KOTOpbIe UMeroTcs B Tabnuue «[lepuoandeckas cucrema
XUMHUUYECKUX 31eMeHTOoB [[. V1. MenzaeneeBay ¢ YMCI0BBIMU XapaKTEPUCTUKaMHU CTPOCHHUSI aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij spa, 00IIee YHCIIO0 AIEKTPOHOB U PaCHpeeIeHUe UX M0
AJIEKTPOHHBIM CIIOSIM);

6. Kraccuguyuposams XUMUUECKUE SJIEMEHTHI; HEOPraHMYECKHE BEIIECTBA; XUMUYECKUE PEAKIIUU
(10 YMCITy U cOCTaBy yYacTBYIOUIMX B PEAKIMH BEILIECTB, 0 TEIJI0BOMY 3PdeKTy);



7. xapaxmepuzoeambo (onucvléamsy) OOLUIME XUMUYECKUE CBOMCTBA BEIECTB Pa3JINUHBIX KIIACCOB,
IIOATBEPIK1asl ONIUCAHUE IIPUME PAMH MOJIEKYJISIPHBIX YPAaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX
peaKkLuii;

8. mpocHo3uposamwv CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUECTBEHHOT'O COCTABAa; BO3MOXXHOCTH
MIPOTEKAHUsI XUMUYECKUX IIPE BPALLECHUN B PA3JINYHBIX YCIOBHSIX;

9. ebluuCaIAMb OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB; MAaCCOBYIO JI0JII0
XMMHUYECKOT0 3JIEMEHTa 10 (OopMyJie COSTUHEHNUS; MAaCCOBYIO JOJIIO BEUIECTBA B PACTBOPE;
IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON PEAKIUY;

10. npumernssims OCHOBHBIC OTIEPAIIUU MBICTHTEIHHON ASSITENFHOCTH — aHAIN3 U CUHTE3, CPABHCHHUE,
000011IeHIEe, CHCTEMATH3AINIO, KIacCH(PHUKAITNIO, BBISBICHHE IPUYUHHO-CIICICTBEHHBIX CBSI3EH
— JI7151 U3Y4YEHHUS CBOMCTB BEIIECTB M XUMHUUECKHUX PEAKIUii; €CTECTBEHHOHAYYHBIE METO/IbI
MOo3HaHUsI — HaOII0ZCHUEe, U3MEPEHUE, MOACTUPOBAHNE, SKCIIEPUMEHT (PEaIbHBIN U
MBICJICHHBIN );

11. cnedosams nipaBuUIIaM MOJIB30BAHMS XUMUYECKOH MOCYI0M M TaOOpaTOPHBIM 000pYA0BaHHEM, a
Tak)Ke MpaBmiIaM 00paIleHus C BEIEeCTBAMU B COOTBETCTBUHU C HHCTPYKIIMSIMH 10 BBITTOJIHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB I10 MOJIyUYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BOAOpOIa M KHCIIOPO/Ia), MPUTOTOBIIEHUIO PACTBOPOB C ONpPEACIEHHON MacCOBOM 10ei
PacTBOPEHHOTO BEUIECTBA; JIAHUPOBATH U MPOBOAUTH XUMHUYECKUE IKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PACTBOPOB IIEJI0UEH U KUCIIOT C MOMOLIBI0 HHAUKATOPOB (JIAKMYC,
¢benondranenH, METUIOPAHXK U Ap.).

9 KJIACC

1. packpeieame cmbici OCHOBHBIX XUMHUECKUX TOHATUN: XUMUUYECKUH DIIEMEHT, aTOM, MOJIEKYJIa,
WOH, KATHOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
ANIEKTPOOTPHUIIATETILHOCTD, CTENICHh OKUCIICHUS, XUMHUECKask PEaKIusi, XUMUYIECKasl CBS3b,
TEIUIOBOU 3(PEKT peaKkinu, MOJb, MOJISIPHBIH 00BEM, PaCTBOP; SIEKTPOIHUTHI, HEAEKTPOIUTHI,
ANIEKTPOIUTUYECKAs TUCCOIMAIINS, PEAKIIUU HOHHOTO OOMeHa, 0OpaTHMbIe U HEOOpATUMBIE
peaKIuu, OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIE PEAKIIUU, OKHCIIUTENb, BOCCTAHOBUTENb, OKUCIICHHE
Y BOCCTAHOBJICHHE, AJUTOTPOIHs], aM(pOTEPHOCTh, XUMHYECKAast CBsI3b (KOBAJICHTHAs, HOHHAS,
MeTaJTh4ecKasi), KpUCTAILTHIeCcKast pEenIéTka, KOppo3us METAILIOB, CIUIABBI; CKOPOCTh
XUMUYECKON peakiuu, nmpeaesbHo gomycrumas konuentpauus (I11K);

2. uinroCmpupo8anms B3auMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. 11.1) ¥ MPUMEHSITH 3TH
MOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPALICHUN;

3. ucnonv306amv XUMUYECKYIO CUMBOJIMKY JUISI COCTaBIICHUS (DOPMYIT BEIIECTB U YPaBHEHHIA
XUMHYECKUX PEAKIU;

4. onpedensimb BaNEHTHOCTb U CTEIICHb OKUCIICHUS XUMHUYECKHX 3JIEMEHTOB B COCTUHEHUSAX
Pa3JIMYHOIO COCTAaBa; MPUHAMIEKHOCTb BELIECTB K OIIPEACIEHHOMY KJIaCCy COEAUHEHUN 110
bopmynaM; BUJI XUMHUUECKON CBSI3U (KOBAJICHTHAs, NOHHAsS, METAJUTMUECKAs) B HEOPTaHUUECKUX
COEIMHEHUSX; 3apsi/l MOHA TI0 XUMUYECKOH (popMyrie; XapakTep cpebl B BOJHBIX pacTBOPax
HEOPraHUYECKUX COCAVHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKU KOHKPETHOIO BELIECTBA; 5.
packpeléams cmulc Iepuoaudeckoro 3akona JI. M. MenaeneeBa u J€eMOHCTPUPOBATH €r0
NOHUMAHUE: ONUCLIBAMb U XAPAKMepU306ams TAOIUUHYIO (GOpMY NEPUOIUIECKON CHCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHAs MoArpynna (Arpymnmna)» u «rmodouHas
noarpynmna (bpymma)y, mansie u 0oJbIINE EPHOIbI; cOoOmHOCUMb 0003HAUCHHSI, KOTOPbIE
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7.

9.

10.

11.

12.

14.

UMEIOTCS B IEPUOINYECKOM TabIuIle, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij spa, 00lIee YHCIO0 AIEKTPOHOB U PACHpEeeTIeHUE UX MO
AIIEKTPOHHBIM CIIOSIM); 00bACHAMb OOIIIE 3aKOHOMEPHOCTH B U3MEHEHHUU CBOWCTB 3JIEMEHTOB U
UX COCIMHEHUM B MpEeIaxX MaJbIX IEPUOJOB U IVIABHBIX NOATPYIII C Y4ETOM CTPOCHUS UX
aToMOB; 6. K1accuguyuposams XUMUYECKUE 3JIEMEHTHI; HEOPraHMUECKUE BELIECTBA; XUMUYECKHE
peaknuu (10 YMUCITy M COCTaBY YYacCTBYIOIIMX B PEaKIMH BELIECTB, 0 TEII0BOMY 3 dekTy, mo
U3MEHEHUIO CTENIEHEH OKUCIEHUS! XUMUYECKUX AIEMEHTOB);

Xapaxmepuzo6ams (Onucvl8ams) OOIIME XMMHYECKHAE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB,
MOATBEPIK/1ast OMMCAHUE IIPUME PAMU MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX
XUMHYECKUX PEAKIUN;

cocmaenisAims YPaBHEHUS MIEKTPOIUTUYECKON AUCCOLMALIMY KUCIIOT, IEI0YEN U COJIEH; ITOJIHbIE U
COKpaIEHHbIC YPAaBHEHUS PEeaKIIUil HOHHOTO OOMEHa; YPaBHEHUS peaKIfii, MOITBEPKIA0IINX
CYyILLIECTBOBAaHUE T€HETUUECKON CBSI3U MEXK/y BEILIECTBAMU PAa3IMYHbIX KJIACCOB;

PAackpuléams CyIHOCTb OKUCIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIMM TOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OajaHca ATUX PEaKIIHii;

NPO2HO3UPO6ams CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3MOXXHOCTH IPOTEKAHUS
XUMUYECKUX IIPEBPALLECHUM B PA3JIMYHBIX YCIOBUSIX;

8bIYUCAAMb OTHOCUTEIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACChI BEILECTB; MaCCOBYIO JIOJIIO
XMUMHUYECKOT0 3JIEMEHTa 10 (OopMyJie COSTMHEHNUS; MACCOBYIO JOJIIO BEUIECTBA B PACTBOPE;
IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON PEAKIUY;

cnedosamy TpaBUIIaM TOJIb30BAHUS XUMUYECKOH MOCY/I0M 1 TaOOpaTOPHBIM 000pYA0BaHHEM, a
TaKXe MpaBuiiaM 0OpaIlleHus ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMU MO BBITIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB I10 MOJyUYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMuaka M yriaekucioro rasa); 13. nposooums peakiuu, NoATBEPKAAIOIINE KaYeCTBEHHBIN CO
CTaB Pa3IMYHbIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOpUJ OpOMHJI, HOANT, KapOOHaT,
docdat, cunukar, cyiabdar, THAPOKCHIUOHBI, KATHOHBI aMMOHUS U MOHBI U3YYE€HHBIX METAJLJIOB,
IIPUCYTCTBYIOIIME B BOAHBIX pACTBOPaX HEOPraHUUECKUX BEILECTB;

NpUMeHsmb OCHOBHBIE OIIEPALUU MBICIUTEIBHOMN JAEATENbHOCTH — AHAJIW3 U CUHTE3, CPABHEHUE,
000011IeHIEe, CUCTEMAaTU3AIHIO, BBISIBIICHUE TPUUYUHHOCIICACTBEHHBIX CBA3EH — /ISl M3yUYeHUs
CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIM; €CTECTBEHHOHAYYHbIE METObI [IO3HAHUS —
HabJr0/IeHNEe, U3MEPEHNE, MOACTHPOBAHUE, SKCIIEPUMEHT (PEabHbIi U MBICTICHHBIN).

COAEPXAHUE YUEBHOI'O IIPEAMETA «XUMWA» 110 T'OJAM U3YUYEHUA § KIIACC
IlepBoHaAYa/IbHbIE XUMHUYECKHE TOHATUSA

[Ipenmer xumuun. Posie xuMuu B xKU3HU YennoBeka. Tena u Benjectsa. GU3nueckrue CBOMCTBA BEUIECTB.
ArperatHoe cocTosiHiE BemiecTB. [loHsTHE 0 METOAAaX MMO3HAHUS B XUMUU. XUMUS B CUCTEME HAYK.
Uucrele BemecTBa U cMecH. CiocoObl pa3iesieHus cMecei.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHE IEMEHThl. CUMBOJIBI XMMHUECKUX 3JIE€MEHTOB. IIpocThie u cloxHbIE
BEILIECTBA. ATOMHOMOJIEKYJIIPHOE YUEHHUE.

Xumuueckasi popmyia. BaleHTHOCT aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa
BelecTB. OTHOCUTENBbHAS aTOMHas Macca. OTHOCUTEIbHAs MOJIEKYJIIpHas Macca. MaccoBas 10
XUMHUYECKOIO DJIEMEHTA B COCAMHEHUU.
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du3nuecKrue U XUMUUECKHE SIBJICHUS. XUMUYECKas peakius U €€ MpU3HaKU. 3aKOH COXPaHEHHUS MaCChl
BeIeCTB. XUMHUUYECKUe ypaBHeHUs. Kinaccudukamms XuMUIecKX peakiuil (COeIMHEHUS, PA3JI0KECHNUS,
3aMenIeHus).

XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCY/I0H, ¢ MpaBMiIaMu paboTHI B JIAOOPATOPHH
1 puémamu o0pamieHus ¢ 1abopaTOPHBIM 000PYAOBAHHEM; U3YUYEHHUE U ONMCaHUe (PU3NIECKUX CBOICTB
00pa3ioB HEOPraHMYECKUX BEIIECTB; HaOM0AeHne (PU3NYecKUX (IIIaBJICHHE BOCKA, TasHUE JIbJIa,
pacTHpaHue caxapa B CTYNKE, KHIIEHHE U KOHACHCALUs BOJbl) 1 XUMHUUECKUX (TOPEHUE CBEYH,
MPOKAIMBAHUE METHOW MPOBOJIOKHU, B3aUMOJICHCTBUE MeJIa ¢ KUCIIOTOM) SIBICHUH, Ha0II0JIeHEe 1
OINHMCaHNE NPU3HAKOB MPOTEKaHMsI XUMUYECKUX PEAKLIMM (pa3iokKeHUe caxapa, B3aUMOAECHCTBUE CEPHOM
KUCJIOTHI C XJIOpUIOM Oapus, pasnoxkenue ruapokcuna menu (1) npu HarpeBanuu, B3anMoIeHCTBHE
xerne3a ¢ pactBopoM conu Meau(1l)); uzydenue criocoOoB paszeneHus cMecel (C MOMOIIBI0 MarHUTA,
¢mIbTpOBaHNE, BRINAPUBAHUE, TUCTUIUIALUS, XpOMaTo rpadusi), IpOBEAEHUE OUUCTKU ITOBAPEHHON
COJIM; HaOJIOZICHNE U OMMCAHUE PE3yIbTAaTOB MPOBECHHUS OIBITA, MILTIOCTPUPYIOIIEr0 3aKOH COXPAaHCHUS
MAaccChl; CO3JaHUE MOJEINIEN MOJIEKYJI (IIapOCTEPKHEBLIX) . BakHelne npeacTaBuTe /N
HEOPraHU4YeCKHX BellecTB

Boznyx — cmech razos. Coctas Bo3ayxa. Kucnopon — anemeHT u npocroe BemectBo. Haxoxaenue
KHCTIOpOJia B TIpHpo/Ie, (PM3NUYECKUE U XUMUYEeCKHe CBOCTBa (peakuuu roperwns). Oxcunpl. [Ipumenenue
kucnopoa. CriocoObl MOTydeHUs: KHCIOpOo/ia B JTa0OpaTOPHH M MPOMBIILIEHHOCTH. KpyroBopor
Kucnoposa B mpupoae. O30H — ayutoTpornHas MOUPUKAIUS KHUCIOPOIa.

TennoBoit 3¢ exT XUMUIECKOH peakny, TEePMOXUMUYECKUE YPaBHEHUS, IK30 U SHJO0TEPMUYECKUE
peakuuu. TormBo: yroyib U MeTaH. 3arps3HeHue BO3lyXa, YCHICHHE TapHUKOBOro 3 dekra,
paspylLIeHue 030HOBOIO CIIOS.

Bonopon — snemeHT u npocTtoe BemecTBo. Haxoxaenue Bogopozaa B mpupoje, hpuzndeckue u
XMMHUYECKHE CBOMCTBA, MPUMEHEHHUE, ClIOCcO0b! omy4eHusi. CocTaB KUCIOT U COJIEH.

KonngectBo BemectBa. Monb. MonspHast Macca. 3akoH ABorapo. MossipHslii 00bEM ra3os. Pacuérsl o
XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBOMCTBA BOAbL. Bona kak pactsoputens. PacTBopsl. HacklleHHbIE U HEHACHIILICHHbBIE
pacTBOpbl. Pacmeopumocms éeujecms 6 6ode.t MaccoBas 10/ BENIECTBA B PacTBOpE. XHUMUUECKHE
cBoiicTBa BoJbl. CocTaB ocHOBaHM. Posb pacTBOpOB B IpUpPOJE U B XKU3HU YeaoBeKa. KpyroBopoT Boasl
B NIpUPOJE. 3arpsi3HEHUE NPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranmueckux coeauaennii. Oxcuapl. Kinaccuduxarms okcuIoB: coneo0pasyoomime
(OCHOBHBIE, KUCIIOTHBIE, aM(pOTEpHBIE) U HecoeoOpa3yrone. HoMeHknaTypa OKCHIIOB
(MexTyHapo/Has U TpuBHajibHas1). PU3NUYECKUE U XMMUYECKHE CBOMCTBA OKCHIOB. [lomyuenue.

OcnoBanus. Knaccugukarus ocHOBaHU: MENOYN U HEPACTBOPUMBIE OCHOBaHU. HoMeHknaTypa
OCHOBaHUM (MEXIyHapoIHas U TpuBUaibHas1). DU3NUECKHE U XMMUYECKHUE CBOMCTBA OCHOBAHUM.
[TonydyeHue OCHOBaHUI.

Kucnotsl. Kmaccudukanus kuciaor. HomenknaTypa KucinoT (MeXIyHapoaHas U TPUBHAIIBHAS).
Pu3nyeCKUe U XUMAYECKUE CBOMCTBA KUCIOT. Psax aktuBHOCTH MeTaiioB H. H. bekerosa. [lonyuenune
KHCJIOT.

Conu. Homenknatypa coseit (MexayHapoaHasi U TpuBHaibHas ). DU3NUYeCKue U XUMUYECKHUE CBOMCTBA
coseid. CriocoObl MoTydeHHst CoJIeit.

I'eneTnueckas CBA3b MCXKAY KilIaCCaMH HCOPTaHUYCCKUX COCHHHCHHﬁ.
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XHUMHUUYECKUH IKCIIEPUMEHT: KaUECTBEHHOE ONPEEIEHUE COAEPKAHUSI KUCIOPOa B BO3AYXE; IOIyUECHHE,
cobupaHue, paclo3HaBaHUE M U3YUYEHUE CBOICTB KUCIOPO/1a; HAOIIOICHHE B3aMMOACHCTBHS BEIIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BO3HUKHOBEHUS U IIPEKPAILEHNs FOpeHUs (110)Kapa); 03HAKOMJIEHHE C
o0pasliaMu OKCHJIOB U OITMCAHKUE X CBOWCTB; MOJyueHHEe, COOMpaHue, paclio3HABaHUE U N3YUYEeHUE
CBOMCTB BOJIopoa (ropeHue); B3auMoieiicTBue Bogopoaa ¢ okcuiom meau(1l) (Bo3mMoxHO
UCIIOJIb30BAHNE BUIEOMATEPUAIIOB); HAOMIOAEHNE 00pa3I0B BEIIECTB KOJIMYECTBOM 1 MOJIb;
HCCIIeIOBaHNE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO; IPUTOTOBIICHHE
pacTBOPOB C ONPENEIEHHON MAaCCOBOU JI0JIEN PACTBOPEHHOIO BELIECTBA; B3aUMOJICHCTBHE BOJIBI C
MeTajulaMu (HaTpUEeM U KalbIeM) (BO3MOXKHO UCIOJIb30BAaHUE BUIEOMATEPUAIIOB); ONPeIeTICHUE
PacTBOPOB KUCIIOT U IIEJIOYEH C MOMOIIBIO HHANKATOPOB; UCCIIEOBaHUE 00pa3I[0B HEOPraHUIECKUX
BEIIECTB Pa3 JUYHBIX KJIACCOB; HAOIIOICHNE U3MEHEHHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KUCIIOT U
LIeJIouei; n3yyeHne B3aumoieiicTBus okcu na meau(1l) ¢ pactBopom cepHOM KMCIOTBI, KUCIIOT €
MeTaJUlaMU, PEeaKIUi HEeUTpallu3aluu; MOJIy4YeHIE HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHUE OTHOTO
MeTaJula IPyTUuM U3 pacTBOpa COJIM; pEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxkHeiine kiaccobl
HEOPraHUYECKUX COCIUHEHUID).

IlepuoanyecKknii 3aKOH M NMePHOAMYECKAs ccTeMa XuMU4eckux dJjieMenToB /I. M. Menneieesa.

CTpoeHne aToOMOB. XUMHUYECKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHDbIE peaKuuu.

[lepBble MOMBITKU KIACCU(PHUKAIIMA XUMUYECKUX 31eMEHTOB. [IoHATHE O rpyNIax CXOJHBIX HJIEMEHTOB
(1IeI0YHBIE U IIEIIOYHO3EMENbHBIEC METAIIJIbI, TAJIOr€Hbl, MHEPTHBIE Ia3bl. DIEMEHTHI, KOTOPbIE 00pa3yroT
amM(OTepHbIE OKCHUJIBI U TUIAPOKCH/IBI.

[Tepuoanueckuit 3akoH. [lepuonnueckas cucrema xumuieckux 3iueMeHToB . M. Menneneesa. Buibl
tabmuubl «[leproanaeckas cucrema xumudeckux snmeMeHnToB J[. M. MenneneeBay. [lepuoisl u rpynimbl.
DU3NYECKUI CMBICIT TOPSIAKOBOIO HOMEPA, HOMEPOB IIEPU Oa U TPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sjiep. M3oromnbl. DnekTponbl. CTpoeHHe IEKTPOHHBIX 000JI0UeK
aTOMOB IepBbIX 20 XUMUYECKHUX AIEMEHTOB nepuoandeckoi cuctemsl J1. . Menneneesa.
XapakTepucTUKa XMMUYECKOT 0 JIEMEHTA I10 €ro MOJIOKEHUIO B iepuogudeckoit cucreme . H.
Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJiyca aTOMOB XUMHUYECKUX 3J1€ MEHTOB, METAJUINUECKUX U
HEMETAININYECKUX CBOICTB M0 TpyMIlaM U NEpUoaaM. 3HaUEHUE NIEPUOIUIECKOr0 3aKOHA U
[IEPUOJUYECKON CUCTEMbBI XUMUYECKUX 3JIEMEHTOB Ul Pa3BUTUs HayKH U npaktuku. Jl. 1. Menenees
— YY€HBIN U IpakIaHNH.

3JICKTpOOTpI/II_[aTCJIBHOCTB XUMHYECKHUX 3JIEMEHTOB. XUMUUYECKAs CBSA3b (I/IOHHaH, KOBAJICHTHAA MMOJIApHasA
1 KOBAJICHTHAasA HCHOHHpHaH). Crenensb okucienus. OKHUCINTEILHO-BOCCTAHOBUTEIbHEIE pCaKkmuu.
HpOHCCCBI OKHCJICHHS B BOCCTaHOBICHUS. OKUCIUTEIN U BOCCTAHOBUTCIIH.

XUMUYECKUH SKCTIEPUMEHT: H3yUeHHe 00pa3IloB BELIECTB METAJI JIOB M HEMETAJIIOB; B3aUMOACHCTBUE
TUAPOKCHJIA LIUHKA C PACTBOPAMU KHCJIOT U LIEI0YEH; IPOBEACHUE OIBITOB, MWILIIOCTPUPYIOIINX
IIPUMEPBI OKUCIUTENBbHO-BOCCTAHOBUTEIBHBIX PEAKLUN (TOPEHNE, PEAKIIMH PA3JI0KEHUS, COEAUHEHN).
MexnpeaMeTHbIE CBSA3U

Peanuszanus MeXnpeaMETHBIX CBS3€H IPU U3yUYEHUU XUMHUHU B 8 KJIaCCE OCYILECTBISAETCS Yepe3
UCITIOJIb30BAHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX OHATUH, TaK U MOHATUH, SIBISIOIINXCS CHCTEMHBIMH
JUISL OTJENBHBIX MIPEAMETOB €CTECTBEHHOHAYYHOI' O [IUKJIA.

OO0mue ecTeCTBeHHOHAYYHBIC TOHATHS: HAYYHBIN (PaKT, TUTIOTE3a, TEOpHsl, 3aKOH, aHAJIN3, CHHTE3,
KIacCU(pUKaIs, IEPUOAUIHOCTD, HAOIIOICHHUE, SKCIIEPUMEHT, MOICTTUPOBAHNE, H3MEPEHUE, MOJIEINb,
sIBJICHHE.
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®du3suka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, U30TOI, PAAUOAKTUBHOCTh, MOJIEKYJIA,
AIIEKTPUYECKH 3apsi]l, BEIIECTBO, TENIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ta3, (pU3nveckue
BEJIMYMHBI, €IMHULIBI U3MEPEHUSI, KOCMOC, TIaHEThl, 3BE3/1bl, COJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocepa, ruapocdepa, MUHEpaIIbl, TOPHbIE TOPO/IbI, TOJIE3HbIE HCKOIAEMbIE, TOILUIHBO,
BOJHBIE PECYPCHI.

9 KJIACC
BemecTBo M XUMHYECKasi peaKnust

Ilepuoauueckuii 3akoH. [leproauueckas cucrema xumnudyeckux anemeHToB Jl. M. Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX IEMEHTOB IIEPBLIX TPEX NEPUOAOB,
KaJIUsl, KIS U UX COCUHEHUN B COOTBETCTBUU C IIOJIOKEHUEM HJIEMEHTOB B IIEPUOAUYECKOU CUCTEME
U CTPOEHUEM UX aTOMOB. CTpOEHHE BEIIECTBA: BUIbI XUMHUUYECKOM CBSI3U. THUIIBI KpUCTANINYECKUX
pPEeLETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKHA U BUAA XUMUYECKON
CBA3U.

Knaccugukarus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB (MEXIyHapOIHAS U TPUBUAIIbHAS).
XHUMHUYECKUE CBOMCTBA BEILIECTB, OTHOCSIINXCS K pa3JIMYHbBIM KJ1accaM HEOPraHMYECKHUX CO €MHEHUH,
IE€HETUYECKAs CBSA3b HEOPraHNYECKUX BELIECTB.

Knaccugukanus XuMHU4eCcKUX peakiuii Mo pa3InyHbIM MPU3HAKaM (TI0 YHUCITy U COCTaBY yYacCTBYIOLIUX B
peaKIMy BELIECTB, 10 TeII0BOMY 3((deKTy, M0 U3MEHEHHUIO CTENCHEW OKUCICHNUS XUMUYECKUX
AJIEMEHTOB, 110 OOPATUMOCTH, TI0 YYacTHIO KaTajln3aTopa). K30 U SHAOTEPMHUECKUE PEaKINH,
TEPMOXUMHUYECKUE YPABHEHUS.

[TonsaTHE 0 cCKOpOCTH XUMHUECKOU peakuuu. [ToHsTue 06 06paTUMBIX U HEOOPATUMBIX XMMUYECKUX
peakuusax. [IoHATHE O TOMOINE€HHBIX U I€TEPOr€HHBIX PEAKLUAX. [lonamue 0 Xumuieckom pasHo6ecuu.
Daxmopul, eausowUe Ha CKOPOCMb XUMUYECKOU PeaKyuu U NOI0ACEHUE XUMUYECKO20 PABHOBECUSL.

MexaHu3M OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUA (JIIEKTPOHHBIN OaJaHC OKUCIUTEIHLHO-
BOCCTAHOBUTEILHON pPEeaKIUN).

Teopust 3MEKTPOIUTUUECKON JTUCCOIMAIIMU. DIEKTPOJIUTHI U HEANIEKTPOIUTHL. KaTHOHBI, aHMOHBI.
MexaHu3M IUCCOLMALIMY BEIIECTB C PA3IMYHBIMU BUJAMU XUMUYECKOH CBA3U. CTENneHb TUCCOIUAIUH.
CunbHBIC U CITa0bIe AIEKTPOIIUTHI.

Peakiiun moHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa, MOJIHBIE U COKpAIIEHHBIE
MOHHBIE ypaBHEHHs peakuuii. CBOWCTBA KMCIOT, OCHOBAHUI U COJIeH B CBETE MPECTaBICHUN 00
ANEKTPOIUTUYECKON aucconnanuy. KauecTBeHHbIe peakliuy Ha HOHBL. [loHamue o eudpoause coell.

XUMHUYECKUHN IKCIEPUMEHT: 03HAKOMJIEHHE C MOJIENIIMU KPUCTAININYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAIOB U HEMETAIJIOB (TpaduTa 1 aiMasa), CI0KHBIX BEIIECTB (XJIOpUIa HATPHs);
UCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEAaKLUU OT BO3JCHCTBUS PA3IMUHBIX (PaKTOPOB;
HCCIIEIOBAHUE JIEKTPOIIPOBOAHOCTH PaCTBOPOB BEIIECTB, ITPOLIECCA AUCCOLMAIMY KUCIIOT, IIeI04el U
coJieil (BO3MOYXHO HCITI0JIb30BAHNE BUJEOMATEPHUAIIOB); ITPO BEJEHUE ONBITOB, MITHOCTPUPYIOIINX
MPU3HAKH IPOTEKaHUS PeaKUi HOHHOTO oOMeHa (0Opa3oBaHue 0Ca/iKa, BhIJICIIEHUE ra3a, 00pa3oBaHue
BOJIbl); OIBITOB, WITIOCTPUPYIOIINX IIPUMEPBI OKUCINTEIbHOBOCCTAHOBUTEIBHBIX pEAKLUi (TOpEHuE,
peaKuy pas3ioKeHHs], COEIMHEHNS); pacllO3HaBaHUE HEOPraHNYECKUX BEIIECTB C TIOMOLIBIO
KAaueCTBEHHBIX PEAaKLIMI HAa MOHBI; PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1ad .

HeMeTanasl M X cOeTUHEHHUS
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OOm1ast xapakTepucTHKa rajioreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIE CTENICHU OKHCIICHHUS.
Ctpoenue u Gpu3MUECKUE CBOHCTBA MPOCTHIX BEIIECTB — raJIoOreHOB. XMMHUYECKHE CBOWCTBA HA IPUMEpE
xJiopa (B3aUMOJIEHCTBHE C METAJUIaMU, HEMETaJlJIaMu, 1iesnoyamu). XiiopoBoaopod. ColisiHast KUCIIOTa,
XUMUYECKHUE CBOMCTBA, MIOJIyYEHUE, IPUMEHEHue. J[elicTBUE XJI0pa U XJIOPOBOJOPOJa HA OpraHUu3M
4esloBeKa. BaykHelIre XJIOpUabl U UX HAXO0XKIEHUE B IIPUPOJIE.

OOmas xapakrepucTrka 3neMeHToB VIArpynmbsl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpPHbIE
CTETIEHU OKUCIICHHUS.

CtpoeHue u Gpu3NMUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U Cepbl. AJUIOTPOIHBIE
MOJU(UKAIIMHA KHCIOPOa U cepbl. XMMUYECKHE CBOWCTBA cepbl. CepoBOJOPO, CTPOCHUE, (PU3HUECKHE
U XUMHYECKUE CBOMCcTBAa. OKCH/IBI CEpBI KaK NPEACTABUTEIN KUCIOTHBIX OKCHI0B. CepHasl KHCIIOTa,
¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA (00IIMe KaK MPEACTaBUTENS KiIacca KHCIOT U CTICHU(pHUECKHE).
XUMUYECKUE PeaKIiy, JeKallle B OCHOBE IMPOMBIIIJICHHOTO CII0C00a MOTYYeHUSI CEPHON KUCIIOTHI.
[Tpumenenne. Conu cepHOM KHCIOTHI, KaUeCTBEHHAs peakuus Ha cynbdatuon. HaxoxeHue cepbl u eé
COCIMHEHM B IpUpoe. XMMUYECKOE 3arPsI3HEHHUE OKPYIKAIOIIECH Cpellbl COEIUHEHUSIMU CEPBI
(KUCTIOTHBIE JJOXK/IH, 3arpsiI3HEHNE BO3/1yXa U BOJOEMOB), CITIOCOOBI €r0 MPE0TBPAILCHHUS.

OOm1ast xapakTepucTHKa 31eMeHToB VATrpymnbel. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTETIEHU
OKHUCJICHUS.

A30T, pacripocTpaHeHHe B IpUpoze, GU3NIEeCKUue U XUMUYecKue cBoiicTBa. KpyroBopot a3ora B
npupoje. AMMHaK, ero (u3nvYecKue 1 XMMUYECKHe CBOMCTBA, MoTy4yeHue u npumeHenue. Conu
aMMOHUS, UX (pU3HUYECKHe U XUMUYECKUE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha HOHBI
aMMOHUS. A30THAas KUCIIOTa, e€ MoyydeHue, (Gu3n4eckue 1 XUMHUUECKUe CBOICTBa (00Iue KaKk
MPEJCTaBUTEINA Kilacca KUCIIOT U cnenrpuyeckue. Mcnoab30BaHre HUTPATOB U COJICH aMMOHHMS B
Ka4eCcTBE MUHEPAIbHBIX YA0OpeHUNA. XUMHUUYECKOE 3arpsi3HEHHE OKPY>KAIOLIeH Cpe/ibl COSANHEHUSIMU
a30Ta (KMCIIOTHBIE J10°K]IU, 3arPsA3HEHNUE BO3/lyXa, I0YBBI U BOJOEMOB).

docdop, amnorponHsie Moaudukanuu pochopa, Gpuznyeckre u XuMuUeckue cBorcTBa. Okcua
docdopa(V) u dbocdopnas kuciora, puandecKre U XUMHIECKHUE CBOMCTBA, MonydeHue. Mcnons3oBanue
¢dochaToB B KauecTBE MUHEPAIBHBIX YAOOPCHUH.

OOmas xapakrepucTrka 3neMeHToB [VArpynmnbsl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbBIE
CTETIEHU OKUCIICHHUS.

VYraepon, aJuIOTpOIIHBIE MOTU(BHUKAIINH, PACIPOCTPAHEHUE B IPUPOJIE, (pr3nUecKre U XUMHUIECKUE
coiictBa. Ancopbuus. Kpyrosopot yriepoaa B npupoae. Okcusl yriaepoaa, ux pusndeckue u
XMMHUYECKHE CBOMCTBA, ICHCTBHE HA KUBbIE OPraHU3MBI, TOJIyYeHUE U IPUMEHEHHE. DKOJIOTHIECKUE
npo6JeMbl, CBsI3aHHbIE ¢ oKcuaoM yriepoaa (IV); runoresa rao6anbHOro NOTEIUICHHS KIIMMATa;
NapHUKOBBIN 3PPeKT. YrompHas KUCIOTa U €€ COU, UX PU3NYECKUE U XUMUUYECKHE CBOICTRA,
noJiyyeHue u npumenenue. KauectBeHHast peakius Ha KapOOHaTHOHBI. Mcronp30BaHne KapOOHATOB B
OBbITY, MEJJUIIMHE, IPOMBIIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHauaNbHBIE MOHATHUS 00 OPraHMYECKUX BEIECTBAX KaK O COCMHEHUAX yriepoaa (MeTaH, 3TaH,
STWJIEH, allETUJIEH, 3TAHOJI, IJIMLEPUH, YKCYCHasl KUCIIO0TA). Mx cocmas u xumuieckoe

cmpoenue. TlonsTHE 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: KHUpaX, OeNKax, yriieBoiax — U UX POJIH B
KHU3HU yelloBeka. MamepuanvHoe eOuHCmME0 OpeaHuiecKux U HeopeanuiecKux coeOuHeHull.

Kpemnuuii, ero ¢pusnyeckre u XuMHUUECKUE CBOMCTBA, MOTy4YeHUE U TpuMeHeHne. CoeTMHEeHUsT KpEMHUS B
npupoje. Obuue npecraienus 00 okcuae kpemuus (IV) u kpemaueBoit kuciore. CUIMKATHI, UX
UCIOJIb30BaHUE B OBITY, MEIUIIUHE,

IPOMBIIUIEHHOCTHU. Badichetiuue cmpoumensrvle Mamepuavl: KepamuKa, Cmexio, yemenm, 6emoH,
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Jicenez0bemon. HpO6]Z€Mbl 6e30nacH020 UCNOIb3068AHUSL CMpoumelbHblx mamepuanoe 6 NOBCEOHEBHOIL
HCU3HU.

XUMUYECKUH SKCTIEPUMEHT: U3yUeHHEe 00pa31l0B HEOPIraHUYECKUX BEILECTB, CBOMCTB COISIHON KHCIIOTHI;
MIPOBEICHUE KAUEeCTBEHHBIX PEaKLUi Ha XJOPHIMOHBI U HAOMIOICHHE TPU3HAKOB UX MPOTEKAHUS;
OTIBITHI, OTPAKAIOIINE (PU3NUECKUE U XUMHUECKUE CBOMCTBA T'aJIOTEHOB M UX COSTMHEHUH (BO3ZMOXKHO
UCIIOJIb30BAHME BUIEOMATEPUAIIOB); 03HAKOMIICHHE C 00pa3laMy XJIOPUAOB (TaIOT€HHUJIOB);
O3HAKOMJIEHHE C 00pa3amMu cephl U €€ COSTMHEHUSIMH (BO3 MOXHO HCIIOJIb30BaHUE BUICOMATEPHATIOB);
HabroIeHue npolecca 00yriIMBaHUs caxapa MoJ IeHCTBUEM KOHIIEHTPUPOBAHHON CEpHON KUCIIOTHI,
M3y4YEeHUE XUMHUYECKIX CBOMCTB pa30aBIeHHON CEPHON KUCIIOTHI, TPOBEACHNE KaUeCTBEHHOM peakiuy Ha
Cynb(paTHOH U HAOMIOICHHE MTPU3HAKA €€ MPOTEKaH!s; O3HAKOMJICHHE ¢ (PU3UUYECKUMHU CBOHCTBAMU
a3oTa, pocdopa u UX coequHEHMH (BO3MOKHO UCIOIH30BAHUE BIICOMATEPHAIOB), 00pa3llaMy a30THBIX
1 GochopHBIX yA0OpEHHUIA; OTyUYeHne, COOMpaHue, paclio3HaBaHUe U N3yueHHe CBOMCTB aMMUAKa;
MPOBEICHUE KaUeCTBEHHBIX PEaKLUii HA MOH aMMOHHUS U (ocaTHOH U U3YUECHUE IPU3HAKOB UX
IIPOTEKaHNUsl, B3aUMOJIEICTBHE KOHLIEHTPUPOBAHHON a30THOW KHUCJIOTHI C MEbIO (BO3MOYKHO
UCIOJIb30BAHNE BUICOMATEPUAIIOB); U3YUEHUE MOJIENIeH KPUCTAIIIMUECKUX PEeIETOK aMasa, rpadura,
¢bymiepeHa; 03HAKOMJIEHHE C ITPOIECCOM aCOPOIH paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM IPOTHUBOTa3a; MOJyYeHHUE, COOMpaHUE, pAaCIIO3HABAHUE U U3yYCHHE CBOWCTB YIJIEKUCIIOTO
rasa; poBeJICHNE KaUeCTBEHHBIX PEaKIMi Ha KapOOHAT M CHIIMKATUOHBI U U3yYEHUE MMPU3HAKOB UX
IIPOTEKAHNUs; 03HAKOMJIEHHE C IPOAYKIMEW CUIIMKAaTHON IPOMBIIUIEHHOCTH; PEIICHHUE
9KCIEPUMEHTAIBHBIX 3aJa4 10 TeMe «BakHelIne HeMETauIbl U UX COSAUHEHUSD).

MeTasibl 1 X COeAMHEHUS

OOm1ast XxapaKTepUCTHKA XUMHUECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUH UX MOJIOKEHHUS B
MepUOANYECKON cucteMe xuMuueckux snemeHToB J. . MenpeneeBa u ctpoenus aromoB. CTpoeHue
MeTajyIoB. MeTannuyeckasl CBsI3b U METAINIMYECKAs KpUCTANINYecKas peleTKa. DINEKTPOXUMUYECKUI
P HanpsDKEHUH MeTauioB. PU3MYECKUE U XMMUYECKHUE CBOMCTBA MeTauioB. O01ie crocoobl
NoJTy4yeHHUs MeTaJuIoB. [IoHsATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT KOPPO3HUH.
CrutaBsl (cTalib, 4yryH, AIOPATIOMUHU, OpOH3a) M UX IPUMEHEHHUE B OBITY M POMBIIILIEHHOCTH.

[IlenoyHble METAIUIBL: MTOJ0KEHUE B IEPUOAUUECKON CUCTEME XUMHUUECKUX AieMeHTOB JI. U.
MeneneeBa; CTpO€HHUE UX aTOMOB; HaXxOXAeHUE B pupoje. Gusnyeckrue 1 XuMUYECKUE CBOKWCTBA (Ha
npuMepe HaTpus U Kanusi). OKCUIbl U THAPOKCUIBI HATPHS U Kanus. [[puMeHeHue meT0YHbIX METAIIJIOB
1 UX COCTUHCHUM.

[I{erouHO3eMENBHBIE METAJIBI MATHUN U KAJIBLIWI: TOJI0KEHUE B IIEPUOJUYECKON CUCTEME XUMUYECKUX
anemeHToB JI. 1. MenpeneeBa; CTpO€HHE UX aTOMOB; HaXOXACHUE B ipupoze. Gusndeckue u
XMMHUYECKHE CBOMCTBA MarHus U Kanblus. Baxknelme coeanHeHNs Kaablus (OKCU, THAPOKCU, COJIN).
JKécTtkocTh BOIBI U CIIOCOOBI €€ yCTpaHEHHS.

AJIOMUHUH: TTOJIOKEHUE B EPUOANUECKON cucTeMe xuMuueckux snemeHToB Jl. . Menpeneesa;
CTPOECHUE aTOMa; HAXOKJICHUE B pUpoae. PU3NUECKUE U XUMUYECKHE CBOKMCTBA aTFOMUHUSL.
AMdoTepHbIe CBOMCTBA OKCHIA U THAPOKCHIA ATFOMUHUSI.

’Kene3o: monoxxeHune B NEPUOJUIECKON cucTeMe XuMuueckux 3iuemeHToB Jl. . MenneneeBa; crpoeHue
aToma; HaxoxJeHue B npupoje. Gusznueckne U XuMU4YeCKrue CBOMCTBA kene3a. OKCUAbL, TUAPOKCUIBI
conu xkene3a (II) u xenesa (I1I), ux cocras, cBoiCTBa U MOTyYEHHUE.

XUMHUYECKU IKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3IlaMy METaJJIOB U CILIABOB, HX (PU3UUECKUMU
CBOMCTBAMM; U3YUEHHE PE3YJIbTATOB KOPPO3HH METAIIIOB (BO3MOXKHO HCIIOIb30BAHUE
BHJICOMATEPHUAIIOB), OCOOEHHOCTEH B3aMMOJICHCTBHS OKCH/IA KAJIBIIUS U HATPUSI C BOJIOHM (BO3MOXKHO
HCII0JIb30BAHNUE BUICOMATEPUAJIOB); UCCIIEJOBAHUE CBOMCTB KECTKOW BO/IBI; MPOIIECCA TOPEHUS Keye3a B
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KHCJIO poJie (BO3MOXKHO UCTIOIB30BAHNE BUACOMATEPUAIIOB); PU3HAKOB MMPOTEKAHUS KAU€CTBEHHBIX
peakiuii Ha HOHBI (MarHus, Kalblus, aTlOMUHNS, IIMHKA, sxerne3a(ll) u xemesa(Ill), meau(1l));
HaOJI0/ICHNE W OMUCaHKE MPOIIECCOB OKPAITUBAHUS TNIAMEHU MOHAMH HATPUsl, KIS U KaTbIUs
(BO3MOKHO HCIIOJIH30BAHKE BUICOMATEPUAIIOB); HCCIeT0BaHNE aM(POTEPHBIX CBOMCTB TUAPOKCHU/IA
QTIOMUHHUS ¥ TUAPOKCH/IA LIMHKA; PEIICHUE SKCIEPUMEHTANBHBIX 33J/1a4 10 TeMe «BaxkHeiline Merasuibl
U UX COCTUHEHUSD .

XuMus M OKpyxKamoLias cpeaa

HoBsie maTepuansl u TexHosioruu. BemecTsa u Marepraibl B TOBCEIHEBHOM )KU3HU YEJIOBEKA. XUMHUSA U
310poBbe. bezonacHoe UCmoib30BaHNE BEIIECTB U XUMHUECKUX peakiuii B ObITy. [lepBas o Motp mpu
XUMHUYECKUX 0%KOrax U OTpaBieHUsIX. OCHOBBI IKOJIOTH YECKOW rpaMOTHOCTU. XUMHUECKOE 3arps3HEHUE
OKpY>Karollen cpefipl (mpeenibHas gonyctumast Konuentpanus semects — [1J1K). Poib xumuu B
PEIICHUN SKOJIOTHUECKUX MPOOITEeM.

[TpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB (Yroilb, MPUPOAHBIH ra3, HeTh), MPOAYKTHI UX EPepadOTKH, UX
POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMUYECKUH KCTIEPUMEHT: U3y4eHHEe 00pa3lioB MaTEepUAIIOB (CTEKIIO, CIUIaBbl METAJIOB, TIOJMMEPHBIC
MaTepuabl).

Me:xnpeamerHblie CBA3U

Peanuszanus MeXnpeaMeETHBIX CBS3€H IPU U3yUYEHUU XUMHUH B 9 Kilacce OCyIECTBISETCS Yepe3
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX OHATUH, TaK U MOHATUH, SIBIISIOIINXCS CHCTEMHBIMH
JUISL OTJENBHBIX MIPEAMETOB €CTECTBEHHOHAYYHOI'O [IUKJIA.

OOm1re ecTecTBEHHOHAYYHbIE MIOHATHS: HayYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAJIH3, CHHTE3,
KJaccu(uKaIus, NepuoAnYHOCTh, HAOII0ACHUE, SKCIIEPUMEHT, MOJICIMPOBAaHIE, U3MEPEHHUE, MOJIEIb,
sBJICHHE, TApHUKOBBIHN 3¢ dekT, TexHonorus, Mmarepuansl. Pu3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOII, PAJUOAKTUBHOCTb, MOJIEKYJIA, IIEKTPUIECKUH 3apsi/l, IPOBOJHUKH,
MOJTYTIPOBOAHUKH, TUAIIEKTPUKH, (DOTOTIEMEHT, MHAMKATOP, BEIIECTBO, TEJO0, 00bEM, arperarnoe
COCTOSIHME BEILIECTBA, T'a3, PACTBOP, pACTBOPUMOCTh, KpUCTAJUTMYECKAst pelIéTKa, CIUIaBhl, (hu3ndeckue
BEJIMYMHBI, €IMHULIBI U3MEPEHHS], KOCMUYECKOE ITPOCTPAHCTBO, TIAHETHI, 3B€3/1b1, COJHIIE.

buonorus: ¢porocuntes, npixanue, ouochepa, IKocucTeMa, MUHEPAIbHbBIE YA0OPEHHS, MUKPOIJIEMEHTHI,
MaKpORJIEMEHTHI, MUTATeIbHbIC BEIECTBA.

I'eorpadus: atmocepa, ruapochepa, MUHEpaIIbl, TOPHbIE TOPO/IbI, TOJIE3HbIE HCKOIAEMbIE, TOILUIHBO,
BOJIHBIE PECYPCHI.
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TemaTn4yeckoe NJIaHNPOBaHUE YPOKOB XMMHH B 8 Ki1acce

(68 uacos, 2 yaca B HeJ1eJ110).

Tema

Pasznen 1.
BBEJIEHUE.
INEPBOHAYAJIBHBIE
XUMHNYECKHUE
IMOHATUSA

Pasznen 2.
ATOMBbI
XUMHUYECKHUX
9JIEMEHTOB
Pasnen 3.
IMPOCTBIE BEHIECTBA
Pa3znea 4.
COEJIUHEHUA
XUMHUYECKHUX
9JIEMEHTOB
Paznea 5.
N3MEHEHWUS,
MNPOUCXOISAIHUE C
BEHIECTBAMM.
Pasnen 6.
PACTBOPEHHME.
PACTBOPBI. PEAKIIUU
HMOHHOI'O OBMEHA 1
OKMCJIUTEJIBHO -
BOCTAHOBHUTEJIbBHBIE
PEAKIINUN.

Bcero uacos

KoaunuecTtBo
4acoB

7 yacoB

9 yacoB

7 yacoB

14 gacos

15 gacos

16 yaca.

68 yacos

KoJ-Bo

NPAKTUIECCKH

X

KoJs-Bo
KOHTPOJIbH
BIX

OcHOBHbBIE
HANpPaBJICHUS
BOCIIMTATEJIbLHOM
JesITeILHOCTH

I'paxxnanckoe
BOCIIUTaHUE,
MMaTPHOTUIECKOE

BOCIIUTaHHE
1,2
2,5,6

1,2,3,4,5,6

1,2,5,6

13,4,6

1,2,3,4,5,6

17




Ka.ﬂeH)]apHO — TEMATHYCCKOC INIAaHUPOBAHHUC. 8 «A» kiacc.

Ne | Ne Ko JaTa npoBeneHus
nm | Y Coaepxxanue TeMbl ypoKa Ja-
po BO IO IJIaHY o QaxTy
ka qac
OB
Ilepeaa uemeepmo — 16 uacos. Ilp. p. — 1. K.
p-1
PA3/IEJI 1. BBEJIEHHE. 7
INEPBOHAYAJIBHBIE XUMHNYECKHUE
MNOHATUA
1 1 | Boauslit uncTpykTaxk Th. Xumus - vactsb 1 05.09.2022r
€CTECTBO3HAHUSI.
2 2 | [Ipenmer xumun. Bermectsa. 1 07.09.2022r
3 3 | Ip. p. Ne 1. «ITpaBuna TeXHUKHA O€30TTACHOCTH 1 12.09.2022 r
npu padore B kabuHete XxuMuu. [Ipuémol
oOparieHus ¢ 1abopaTOPHBIM 000PYAOBAHUEM.
4 4 | IlpeBpaiienus BemecTB. Poiib XUMUU B KU3HU 1 14.09.2022 r
YeJI0BEKA.
S) 5 | Kparkuil ouepk ucropuu pa3BUTH XUMUU. 1 19.09.2022 r
6 6 | [lepuoamueckas cucTeMa XUMUYECKUX FJIEMEHTOB 1 21.09.2022r
J.W. MenpaeneceBa. 3HaK XUMHUYSCKUX
3JIEMEHTOB.
7 7 | Xumnueckue popmyinsl. OTHOCHTENbHAS aTOMHAS 1 26.09.2022r
U MOJICKYJISIpHAs! MACCHI.
PA3JIEJI 2. ATOMBI XUMHWYECKHUX 9
9JIEMEHTOB
8 1 | OcHOBHBIE CBEJIEHUS O CTPOCHUU ATOMOB. 1 28.09.2022r
9 2 | M3meHeHus B cocTaBe sA€p aTOMOB XUMHYECKUX 1 03.10.2022r
2J1EMEHTOB. M30TOMBLI.
10 | 3 | CrpoeHue 3MEKTPOHHBIX 000JI0UYEK aTOMOB. 1 05.10.2022r
11 | 4 | M3meHeHue yncia 31€KTPOHOB Ha BHELIHEM 1 10.10.2022 r
SHEPreTUYECKOM YPOBHE aTOMOB XUMHYECKUX
3JIEMEHTOB.
12 | 5 | B3aumopeiicTBue aroMoB 3JeMEHTOM-HeMeTauioMm| 1 12.10.2022 r
MEXIy COOOM.
13 | 6 | KoBanenrtHas nosisipHas cBs3b. MeTayuinueckas 1 17.10.2022 r
CBSI3b
14 7 | O0o0menne U cucreMaruzanusa 3HaHWA Mo teme:| 1 19.10.2022 r
«ATOMBI XUMHUYECKUX SJIEMEHTOBY
15 | 8 | K. p. Ne 1 no reme «ATOMBI XUMHUYECKHX 1 24.10.2022r
AIIEMEHTOB.
16 | 9 | AHanu3 KOHTPOJIBHOM paboThHL. YIpaKHEHUS Ha 1 26.10.2022r

OIMPCACIICHUC TUIIA XUMHUYECKOM CBS3M.

Bmopasa uemeepmo — 15 uacos. K. p. — 1.
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PA3JIEJI 3. IPOCTBIE BEHLIECTBA 7
17 1 | [IpocTblie BemecTBa — METaJIIbI. 1 07.11.2022 r
18 | 2 | TlpocTbie BemecTBa — HEMETaLIBL. 1 09.11.2022 r
19 | 3 | KonuuecTBo BelmiecTna. 1 14.11.2022 r
20 | 4 | MonsapHslit 00bEM Ta30B. 3aKOH ABOTAPO. 16.11.2022 r
21 | 5 | Pemenue 3a/1a4 ¢ UCMOJL30BaHUEM TTOHATHI 21.11.2022r
«KOJIMYECTBO  BEILECTBA»,  «IIOCTOSIHHAsS
ABoTrazpo», «MOJISIPHAs MAacCa, «MOJISPHBIH
00bEM Ta30By.
22 | 6 | O6oOmmeHne 1 cucTeMaTu3alys 3HaHU| 110 TeMe: 1 23.11.2022
«IIpocTeie BemecTBay.
23 | 7 | K. p. Ne 2 no reme «IIpocTeie BemecTBay. 1 28.11.2022r
PA3JIEJI 4. COEJJMUHEHUA XUMHNYECKHUX | 14
9JIEMEHTOB
24 | 1 | AHanu3 KOHTPOJIBbHOH paboTbl. CTeneHb 1 30.11.2022 r
OKHCJICHUS U BAJICHTHOCTb.
25 | 2 | Baxueimue kiaaccbl OMHAPHBIX COCTUHEHUHN — 1 05.12.2022r
OKCH/JIBI ¥ JIETYYHE BOJIOPOTHBIC COSAUHEHHS.
26 | 3 | OcHoBaHus. 1 07.12.2022r
27 | 4 | Kucnotsl. Pabora Hag MpoeKToOM 1o TeMe 1 12.12.2022r
«KucnoTsl B Ipupose U 10May.
28 | 5 | Comm. 1 14.12.2022 r
29 | 6 | O6oOmeHne 3HaHUH 0 KJIACCH(PUKALIUN CIIOKHBIX 1 19.12.2022 r
HEOPraHUYECKUX BEIIECTB.
30 | 7 | Kpucramimueckue pemeTKy. 1 21.12.2022r
31 | 8 | Yuctsle BemecTBa U cMecu. Pabora Haj npoekrom | 1 26.12.2022r
«Crioco0bl pazzienieHus: cMeceil, MpuMeHseMbIe B
OBITY»
Tpemovs uemeepms — 21 uac. Ilp. p. — 3,
K. p. -2
32 | 9 | MaccoBas u o0beMHast 10JIM KOMIIOHEHTOB CMECH 1 09.01.2023 r
(pactBOpa).
33 | 10 | Pemenue 3anau o teme «MaccoBas U 00beMHast 1 11.01.2023 r
TOJISL CMECH».
34 | 11 | Pemenue 3a1au Ha TeMy «MaccoBas U 00beMHast 1 16.01.2023 r
TIOJISL PaCTBOPA».
35 | 12 | Ip. p. Ne 2. «IIpuroroBieHue pacTBopa caxapa u 1 18.01.2023 r
pacyeT ero MacCoBOM JI0JIM B pacTBope». Texkymui
HMHCTpyKTax. Pemenue 3anay.
36 | 13 | O6o0mmenne 1 cucTeMaTu3aus 3HaHUK TI0 TeMe 1 23.01.2023 r
«CoeMHeHNsI XUMHUYECKUX IIEMEHTOBY.
37 | 14 | K. p. Ne 3 «CoeqMHEHHUSI XUMUYECKHIX 1 25.01.2023 r
AIIEMEHTOB.
PA3JIEJI 5. U3BMEHEHMUS, 15

MPOUCXO/SIIUE C BEIIECTBAMHU.

19




38 | 1 | AHanu3 KOHTPOJIBHOI paboThl. PU3NUECKUE 1 30.01.2023 r
SIBJICHUSI B XMUHU.
39 | 2 | Hp. p. Ne 3. «HabnroneHus 3a ©3MEHEHHUSIMH, 1 01.02.2023 r
IIPOUCXOMAIINE C ropsien cedoin». Texymuni
UHCTPYKTAX.
40 | 3 | XuMUYECKHE peaKIuu. 1 06.02.2023 r
41 | 4 | Hp. p. Ne 4. «IIpu3HaKy XUMHUYECKUX PEAKIUII. 1 08.02.2023 r
Texymui uHCTpyKTaX. PellieHne XuMnyeckux
YPaBHEHHH.
42 | 5 | XuMHUECKUE YpaBHEHUSL. 1 13.02.2023 r
43 | 6 | CocraBieHHe ypaBHEHUN XUMUYECKUX PEAKIIUMA. 1 15.02.2023 r
44 | 7 | Pac4eTsl 1O XMMHYECKUM YPaBHEHUSM. 1 20.02.2023 r
45 | 8 | Peakuuu pa3ioxxeHUs. 1 22.02.2023 r
46 | 9 | Peakuuu coenuHEHHUS. 1 27.02.2023 r
47 | 10 | Peakiuu 3aMeImieHusI. 1 01.03.2023 r
48 | 11 | Peakiuu oOMeHa. 1 06.03.2023 r
49 | 12 | Tunsl XUMHYECKUX PEaKLU Ha TPUMEPE CBOMCTB 1 13.03.2023 r
BOJIBI.
50 | 13 | O6o0mmenue 1 cucTeMaTu3aus 3HaHUK TI0 TeMe 1 15.03.2023 r
«V3MeHeHus1, MPOUCXOIAIINE C BEIIECTBAMM
51 | 14 | K. p. Ne 4 no teme «3menenus, npoucxogamuec | 1 20.03.2023 r
BEIIIECTBAMUY.
52 | 15 | Amanu3  KOHTpONbHOW  paboTel.  Pemenme| 1 22.03.2023 r
XUMUYECKUX YPABHECHUM.
Yemeepmasn uemeepms — 16 uacoes. Ilp. p. — 1,
K.p -1
PA3JIEJI 6. PACTBOPEHHUE. PACTBOPBI.
PEAKIIMU NOHHOI'O OBMEHA U 16
OKUCJIMTEJIBHO -
BOCTAHOBUTEJIBHBIE PEAKIIUMN.
53 | 1 | PactBopenue. PacTBopuMOCTh BELIECTB B BOJIE. 1 03.04.2023 r
54 | 2 | DaeKTponUTHYECKAs AUCCOIUAITHS. 1 05.04.2023 r
55 | 3 | OcHOBHBIE OJOKEHUS TEOPUHI 1 10.04.2023 r
AIIEKTPOIIUTUYECKOM TUCCOIALNN
56 | 4 | MoHHble ypaBHEHHUS. 1 12.04.2023 r
57 | 5 | YopaxxHeHuss B~ COCTaBJICHUM  MOJHBIX HW| 1 17.04.2023 r
COKpAIlleHHBIX HOHHBIX YPaBHEHHUH.
58 | 6 | Kucnotsl, ux kiaccudukanus u CBOHCTBa. 1 19.04.2023 r
59 | 7 | OcHoBaHus, uX KIaccU(UKALNI U CBOICTBA. 1 24.04.2023 r
60 | 8 | Oxcumpl, ux KiaccuuKaus U CBOMCTBA. 1 26.04.2023 r
61 | 9 | Conm, ux kiaccuukanus U CBOMNCTBA. 1 03.05.2023 r
['eneTnueckas CBSI3b MEXK/1y KJIacCaMH
HEOPraHUYeCKUX BEIIECTB.
62 | 10 | OkucIuTENEHO — BOCCTAHOBUTEIbHBIE PEAKIIHUH. 1 08.05.2023 r
63 | 11 | IIp. p. Ne 5. «Pemenue sKcrnepuMeHTANbHBIX | 1 10.05.2023 r

3amaw». Texymuii uHCTpyKTax. OBP.
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64 | 12 | YopaxxHeHUs B COCTaBJICHUN OKHCIUTEIbHO- 1 15.05.2023 r
BOCCTQHOBHTEJIBHBIX PEAKIUH.
65 | 13 | O6o0mmenue 1 cucTeMaTu3aus 3HaHUK 10 KypCy 1 17.05.2023 r
XMMUH 32 8 KJ1acc.
66 | 14 | UToroBasi KOHTPOJIbHasi padoTa. 1 22.05.2023 r
67 | 15 | AHanu3 UTOrOBOW KOHTPOJIBHOM pabOTHI. 1 24.05.2023 r
68 | 16 | O6oO0meHre MPaKTUHIECKUX 3HAHUHN 110 KypCy 1 29.05.2023 r
XMMUH 32 8 KJ1acc.
Ka.ﬂeH)]apHO — TEMATHYCCKOC INIAHUPOBAHHUC. 8 «b» kiacc.
Ne | Ne Ko JaTa npoBeneHus
nm | Y Cojep:kaHue TeMbl YPOKa a-
po BO IO IJIaHY o QaxTy
ka qac
OB
Ilepeaa uemeepmo — 16 uacos. Ilp. p. — 1. K.
p-1
PA3/IEJI 1. BBEJIEHHE. 7
IHNEPBOHAYAJIBHBIE XUMHNYECKHUE
MHOHATUA
1 1 | Boauslit uncTpykTaxk Th. Xumus - yactsb 1 05.09.2022r
€CTECTBO3HAHUSI.
2 2 | [Ipenmer xumun. Beriectsa. 1 07.09.2022 r
3 3 | Ip. p. Ne 1. «IIpaBuna TeXHUKHA O€30TTACHOCTH 1 12.09.2022 r
npu padore B kabuHete XxuMuu. [Ipuémol
oOparieHus ¢ 1abopaTOpHBIM 000PYAOBAHUEM.
4 4 | IIpeBpaienus BemecTs. Ponb XuMUM B )KU3HU 1 14.09.2022 r
YeJI0BEKA.
S) 5 | Kparkuil ouepk ucropun pa3BUTHS XUMUU. 1 19.09.2022 r
6 6 | [lepuoamueckas cucTeMa XUMUYECKUX FJIEMEHTOB 1 21.09.2022r
J.W. MengeneceBa. 3HaK XUMHUYSCKUX
3JIEMEHTOB.
7 7 | Xumnueckue popmyinsl. OTHOCHTENbHAS aTOMHAS 1 26.09.2022r
U MOJICKYJISIpHAs! MACCHI.
PA3JIEJI 2. ATOMBI XUMHWYECKHUX 9
9JIEMEHTOB
8 1 | OcHOBHBIE CBEJICHUS O CTPOCHHUU ATOMOB. 1 28.09.2022r
9 2 | M3meHeHus B cocTaBe s€p aTOMOB XUMHYECKUX 1 03.10.2022r
2J1EMEHTOB. M30TOMBLI.
10 | 3 | CtpoeHue 3MEKTPOHHBIX 000JI0UYEK aTOMOB. 1 05.10.2022r
11 | 4 | l3meHeHue uncia 3J1€KTPOHOB Ha BHELIHEM 1 10.10.2022 r
SHEPreTUYECKOM YPOBHE aTOMOB XUMHYECKUX
3JIEMEHTOB.
12 | 5 | B3aumopeiicTBue aroMoB 3JeMEHTOM-HeMeTauioMm| 1 12.10.2022 r
MEXIy COOOM.
13 | 6 | KoBaneHnrtHas nosisipHas cBs3b. Metayuinueckas 1 17.10.2022 r

CBA3b
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14 | 7 | O0GoOmenue U cucremMaruszanus 3HaHUHA 1o teme:| 1 19.10.2022 r
«ATOMBI XUMHUYECKUX SJIEMEHTOBY
15 | 8 | K. p. Ne 1 o reMe «ATOMBI XUMHUYECKHIX 1 24.10.2022r
AIIEMEHTOB.
16 | 9 | AHanu3 KOHTPOJIBHOM paboThHL. YIpakKHEHUS Ha 1 26.10.2022r
OIpeJieJIeHUe TUTIA XUMHUECKON CBS3H.
Bmopasa uemeepmo — 15 uacos. K. p. — 1.
PA3JIEJI 3. IPOCTBIE BELHLIECTBA 7
17 | 1 | Ilpoctble BemecTBa — METAJIIBI. 1 07.11.2022r
18 | 2 | IlpocTble BemecTBa — HEMETAJUIBL. 1 09.11.2022 r
19 | 3 | KonuuecTBo BermiecTna. 1 14.11.2022 r
20 | 4 | MonspHblit 00bEM Ta30B. 3aKOH ABOTAPO. 16.11.2022 r
21 | 5 | Pemenue 3a/1a4 ¢ UCIOJIb30BAaHUEM TTOHSATHHA 21.11.2022r
«KOJIMYECTBO  BEILECTBA»,  «IOCTOSIHHAsS
ABorazpo», «MOJISIpHAs Maccay, «MOJISPHBIH
00BbEM T'a30By.
22 | 6 | O6oOmmeHne 1 cucTeMaTu3ays 3HaHU| 110 TeMe: 1 23.11.2022r
«IIpocTeie BemecTBay.
23 | 7 | K. p. Ne 2 no teme «IIpocTeie BemecTBay. 1 28.11.2022r
PA3JIEJI 4. COEJJMUHEHUA XUMHNYECKHUX | 14
9JIEMEHTOB
24 | 1 | AHanu3 KOHTPOJIBbHOM paboThl. CTeneHb 1 30.11.2022r
OKHCJICHUS U BaJICHTHOCTb.
25 | 2 | Baxueimue kiaaccbl OMHAPHBIX COCTUHEHUHN — 1 05.12.2022r
OKCHJIBI U JIETYYHE BOJIOPOTHBIC COSAUHEHHS.
26 | 3 | OcHoBaHus. 1 07.12.2022r
27 | 4 | Kucnotsl. PaboTta HaJ MPOEKTOM IO TeMe 1 12.12.2022 r
«KucnoTsl B Ipupose U 10May.
28 | 5 | Comm. 1 14.12.2022 r
29 | 6 | Ob6oOmeHne 3HaHUH O KJIACCH(PUKALIUN CIIOKHBIX 1 19.12.2022 r
HEOPraHUYeCKUX BEIIECTB.
30 | 7 | Kpucramimueckue pemeTKy. 1 21.12.2022r
31 | 8 | Yuctsle BemecTBa U cMecu. Pabora Haj npoekrom | 1 26.12.2022r
«Crioco0bl pazzienieHus: cMeceil, MpuMeHseMbIe B
OBITY»
Tpemos uemeepms — 21 uac. Ilp. p. — 3,
K. p. -2
32 | 9 | MaccoBas u o0beMHasi 10JIM KOMIIOHEHTOB CMECH 1 09.01.2023 r
(pactBOpa).
33 | 10 | Pemenue 3anau mo teme «MaccoBas u 00beMHast 1 11.01.2023 r
TOJISL CMECH».
34 | 11 | Pemenue 3a1au Ha TeMy «MaccoBas U 00beMHast 1 16.01.2023 r

JI0J1s1 pacTBOPAY.
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35 | 12 | Ip. p. Ne 2. «IIpuroroBieHue pacTBopa caxapa u 1 18.01.2023 r
pacyeT ero MacCoBOM JI0JIM B pacTBope». Texkymui
HMHCTpyKTax. Pemenue 3anau.
36 | 13 | O6o0mmenue 1 cucTeMaTu3aus 3HaHUK 110 TeMe 1 23.01.2023 r
«CoeMHeHNsI XUMHUYECKUX JIEMEHTOBY.
37 | 14 | K. p. Ne 3 «CoeqMHEHHUSI XUMUYECKHIX 1 25.01.2023 r
AIIEMEHTOB.
PA3JIEJI 5. U3BMEHEHMUS, 15
MNPOUCXOJAIME C BEHIECTBAMMU.
38 | 1 | Ananu3 KOHTPOJIBHOI paboThl. PU3NUECKUE 1 30.01.2023 r
SIBJICHUSI B XMMUHU.
39 | 2 | Hp. p. Ne 3. «HabnroneHus 3a ©3MEHEHUSIMH, 1 01.02.2023 r
MPOUCXOSIINE C TOpAIIE cBeUo». Texkymui
MHCTPYKTAX.
40 | 3 | XuMUYECKHE peaKInu. 1 06.02.2023 r
41 | 4 | Hp. p. Ne 4. «IIpu3HaKy XUMUYECKUX PEAKIUII. 1 08.02.2023 r
Texymui uHCTpyKTaX. PellleHne XuMnyeckux
YPaBHEHHH.
42 | 5 | XuMHUECKUE YpaBHEHUSL. 1 13.02.2023 r
43 | 6 | CocraBieHHue ypaBHEHUN XUMUYECKUX PEAKIIUHA. 1 15.02.2023 r
44 | 7 | Pac4eTsl 1O XMMHYECKUM YPaBHEHUSM. 1 20.02.2023 r
45 | 8 | Peakuuu pa3ioxeHUs. 1 22.02.2023 r
46 | 9 | Peakuuu coenuHEHHUs. 1 27.02.2023 r
47 | 10 | Peakiuu 3aMemieHusl. 1 01.03.2023 r
48 | 11 | Peakiuu oOMeHa. 1 06.03.2023 r
49 | 12 | Tunsl XUMHYECKUX PEaKLU Ha IPUMEpEe CBOMCTB 1 13.03.2023 r
BOJIBI.
50 | 13 | O6o0mmenue 1 cucTeMaTu3aus 3HaHUK 10 TeMe 1 15.03.2023 r
«V3MeHeHus1, MPOUCXOIAIINE C BEIIECTBAMM
51 | 14 | K. p. Ne 4 no teme «3menenus, npoucxogamuec | 1 20.03.2023 r
BEIIECTBAMMY.
52 | 15 | Amanu3  KOHTpOJbHOW  paborel.  Pemenme| 1 22.03.2023 r
XUMUYECKUX YPABHEHUM.
Yemeepmasn uemeepms — 16 uacoes. Ilp. p. — 1,
K.p -1
PA3JIEJI 6. PACTBOPEHHUE. PACTBOPBI.
PEAKIIMU NOHHOI'O OBMEHA U 16
OKUCJIMTEJIBHO -
BOCTAHOBUTEJIBHBIE PEAKIIUMN.
53 | 1 | PactBopenue. PacTBopuMOCTh BELIECTB B BOJIE. 1 03.04.2023 r
54 | 2 | DaeKTponUTHYECKAs AUCCOIUAITHS. 1 05.04.2023 r
55 | 3 | OcHOBHBIE OJOKEHUS TEOPUHI 1 10.04.2023 r
AIIEKTPOIIUTUYECKOM TUCCOIALNN
56 | 4 | MoHHble ypaBHEHHUS. 1 12.04.2023 r
o7 VropaxHeHuss B COCTaBlieHMM  ToiHbIX u| 1 17.04.2023 r

COKpAILICHHBIX HOHHBIX YPaBHCHUI.
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58 | 6 | Kucnotsl, ux kiaccudukanus u CBOHCTBa. 1 19.04.2023 r
59 | 7 | OcHoBaHus, UX KJaccu(puKanus U CBOMCTBA. 1 24.04.2023 r
60 | 8 | Okcunpl, ux KIaccu(uKanus U CBOMCTBA. 1 26.04.2023 r
61 | 9 | Conm, ux kiaccuukanus U CBONCTBA. 1 03.05.2023 r
['enernueckas CBA3b MEXIY KilacCaMu
HEOPraHUYECKUX BEILECTB.
62 | 10 | OkucIuUTENEHO — BOCCTAHOBUTEbHbIC PEAKIIHH. 1 08.05.2023 r
63 | 11 | IIp. p. Ne 5. «Pemienue 3KkCiepuMEHTAIBHBIX 1 10.05.2023 r
3amaw». Texymuii uHCTpyKTaxX. OBP.
64 | 12 | YopaxxHeHUs B COCTaBJICHUN OKHCIUTEIbHO- 1 15.05.2023 r
BOCCTaHOBUTENBHBIX PEAKLIHA.
65 | 13 | O6o0mmenue 1 cucTeMaTu3aus 3HaHUK IO KypCy 1 17.05.2023 r
XMMUH 3a 8 KJacc.
66 | 14 | UToroBasi KOHTpOJIbHasi padoTa. 1 22.05.2023 r
67 | 15 | AHanu3 UTOroBOW KOHTPOJIBHOM pabOTHI. 1 24.05.2023 r
68 | 16 | O6oO0meHre MPaKTHIECKUX 3HAHUHN 110 KypCy 1 29.05.2023 r
XMMUH 3a 8 KJacc.
9 KUIACC
TemaTnueckoe NJIAHMPOBAHME C ONMpPeAeTeHNEeM OCHOBHBIX BU0B Y4eOHOI 1eATeJIbHOCTH
Kuaace: 9
Paznen Koa- Tembl Koa- OcHoOBHBIE BB 1eATeTbHOCTH OcHoBHBIE
BO BO o0yuyawmuxcs (Ha ypoBHe HaNpaBJIeHUs
“acoB YacC0B| yhuBepcaJbHBIX Y4eOHBIX JAeiiCTBHI1) | YHHBEPCAIbHBIX
AericTBUH
PA3JEJI 1. 6 | BBogubrid 1 OObsicHenne (usmueckoro cmeicia | [larpuorndeckoe
O06o01menne uHCTpyKTax  Th. aTOMHOT0  (TIOPSIIKOBOTO)  HOMEpa | BOCIIMTAHUE,
3HAHUH M0 Kiaccuduxarus XMMHUYECKOTO  JJIEMEHTa,  HOMEPOB | 3KOJIOTHUYECKOE
Kypcy 8 XHMHUECKHX TPYIIBI U TNEpUOJa B NMEPUOAWYECKOHN | BoCIHUTAHHUE
KJacca. COCTHHCHHI cucreme JI.11. MenpeneeBa; 00bICHEHHE 1,2,3,5,6
XuMu4ecKn 3aKOHOMEPHOCTH W3MEHEHHUSI CTPOCHUS
Knaccuduxkarms 1 o
€ peaKnuH. aTOMOB, CBOMCTB 3JIEMEHTOB B IIpe/eiIax
XUMHUUYECKUX
. MaJIbIX MEPUOIOB U TIaBHBIX MOATPYIIIL;
COCTMHCHHI.
packpeiTie cmbicna [lepuoandeckoro
Knaccudukarus 1| saxoma JL.W. Menneneesa.
XUMUHICCKUX PCAKINN XapakTepucTHKa XUMUYECKUX
Ckopoctb 1 9JICMEHTOB Ha OCHOBE HX MOJIOKCHUS B
XUMHUUYECKUX PEaKIHi MEPHOANIECKOI CHCTEME JN.
Karanus 1 | MengeneeBa 1 0cOOEHHOCTEH CTPOEHHS
K.p. Ne 1 1 | uxaromos.
«XumMudeckue
peaKIm»
PA3JIEJI 2. 10 AHanu3 KOHTPOJIbHOMN 1 OnpenencHue BUa XUMHUYCCKOU CBSI3U B 1,2,4,5,6
XuMHYeCKH paboTBHI. HEOPraHNYECKUX COCTUHCHHSIX.
DIEKTPOIUTHYECKAS OmpeneneHne  CTCNICHW  OKHCIICHHS
JMCCOIIMAIIHSL. aroMa  dJEeMEHTa COCTMHCHHU.
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€ peakuuu B
pacTBopax.

OcHOBHBIC
TTOJIOKEHHU S TEOPUH
AIEKTPOIUTUICCKOM
JIACCOLHALIUH.

XUMHUUECKUE
CBOWICTBA KHUCIOT KakK
BIEKTPOIUTOB.

XUMHUUECKUE
CBOWICTBA OCHOBaHUM
KaK 3JICKTPOJIUTOB.

XUMUUECKUE
CBOWICTBA COJIEH KaK
AIEKTPOIIUTOB

IIpakTHyeckas
padora Ne 1
«Pemenue
9KCIEPUMEHTAIBHBIX
3a1a4 1o TeMe
«ONEKTPOIUTHYECKAS
TVICCOLTALIVISD.
Texyumit
MHCTPYKTaX.

I'unponus conel.
Bonoponnstit

Cocrasienne
OTIpe/ICIICHIE
BOCCTAHOBUTEIIS.
CocTaBiieHUE TIOJTHBIX ¥ COKPAIICHHBIX
WOHHBIX YpaBHEHUHU peaknuu OOMeHa;
OTIpe/ICIICHIE BO3MO>KHOCTHU
MPOTEKaHUs peaKInii HOHHOTO 0OOMeHa.

ypaBHEHUI OBP;
OKHCITUTENS u

VmeHue KJ'IaCCI/I(l)I/ILII/II)OBaTB XHUMHNYCCKHE
pCaKuuru 1o pasjandHbIM IPU3HAKAM.

IIOKa3aTclIb.

O060061IcHHE U
CHCTEMAaTH3aIUs
3HAHUH 10 TEME
«XHUMHUYECKHE
peaKIuu B
pacTBoOpax»

KonTpoannas
padora Ne 2
«XuMHu4yecKue
peaknuu B
pacTBOpax»

AHanmn3
KOHTPOJIBHOHM
paboTHI.
YnpaxHeHus Ha
pelIeHne THAPOIn3a
coJel.

PA3JIEJI

3.
HeMmeTanabl
u HX
COeUHEHHUS.

31

OOmas
XapaKTePUCTHKA
HEMETAILJIOB.

Petenue pacueTHbix
3a;auy.

XapakTepucTHKa ¢duzngeckux u
XMMHYECKHUX CBOWCTB MPOCTHIX BEIIECTB
U WX COCAMHEHWH; TMOJy4eHue U
coOMpaHue KUCIIOpoJa © BOIOPOJA,
YIJIEKUCIOTO  Ta3a W aMMHaKa;
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Obmas
XapaKTepUCTHKA
3JIEMEHTOB
VIIArpynner  —
TaJIOTEHOB.

CoenquHeHus
TraJIOTEHOB.

IIpakTH4eckas
padora Ne 2
«3yueHue cBOICTB
COJITHOW KHCJIOTBI».
Texyumit
MHCTPYKTaX.

Xanpkorensl. Cepa.

CepoBoaopon u
cynbpuasl.

Kucnoponnsie
COEIUHEHHUS CEPBL.

IIpakTHyeckas
padora Ne 3
«3yueHue cBOICTB
CEPHOMU KHUCIIOTBD.
Texyumit
MHCTPYKTaX.

O6mas
XapaKTepUCTHKA
3JIEMEHTOB
VArpynnsl. A30T.

Ammuaxk. Comu
aMMOHUSL.

IIpakTHyeckas
padora Ne 4

pacro3HaBaHue OTIBITHBIM nyTeM
ra3000pa3HBIX BEIIECTB.
XapakTepucTHKa ¢duzngeckux u

XHMHYCCKHUX CBOHCTB BOJIEL.
Briunicnenue KolImuecTBa, 00ObeMa WU
MacChl  BEIIECTBA IO  KOJHYECTBY,
o0BeMy, Macce  peareHTOB HIIH
MPOAYKTOB PEAKIUU.

Onpenenenue NPUHAAICKHOCTH
BCILIECTB K OMNPEICICHHOMY KIIaccy
COCTMHEHU; yMEHHuE Ha3bIBaTh
COCIUHCHHUS H3YUYEHHBIX KJIaCCOB
HEOPTaHUYECKUX BCIIECTB;
XapaKTepUCTUKA (m3ruecKux Hu
XHMHYECKHUX CBONCTB OCHOBHBIX KJIACCOB
HEOPraHWYeCKUX  BEIIECTB: OKCHJOB,
KHCIIOT, OCHOBaHHMM, COJICH.
XapakTepucTuka B3aUMOCBSI3U MEXKIY
KJIacCaMU HEOPTaHUYECKUX COCAMHEHUI.

[IpoBenenue OIIBITOB,
MOATBEPKJAOIINX XUMHUYECKUE
CBOICTBa M3Y4YEHHBIX KJIaCCOB
HEOpPTaHMUYECKUX BEIIECTB;
pacro3HaBaHue OTIBITHBIM MyTeM
OCHOBHBIX KJIaCCOB COEIIMHEHHUI;
[IPOBECHHE peaxui,
MTOATBEPKJAOIINX KayeCTBEHHBIHN
COCTaB Pa3JINYHBIX BELIECTB.

CocraBnenue ypaBHEHUI OBP;
OIIpeJeIICHHE OKHCITUTENS u
BOCCTaHOBUTEIIS.

CocTaBiieHHE MOJHBIX M COKpAIIEHHBIX
noHHbIX ypaBHeHni PYO; onpenenenue

«Ilonyuenue aMmMuaka
U U3y4YEHUE €Tr0
cBoicTBY». Texkymmit
UHCTPYKTaX.

CepHaﬂ KHUCJIOTa U €€
COJIN.

Kucnoponnsie
COEIVHEHHS a30Ta.

dochop u ero
COCITMHCHHSL.

Obmas
XapaKTepUCTUKA
3JIEMEHTOB
IVArpynmns.
VYraepon.

Kucnoponnsie
COEIIMHEHHUS

yTiaepona.

BO3MOXXHOCTH npoTekanus PYO.

Cobmronenne npaBui 6€30macHoN padoThI
OpH TOPOBEACHWU OMNBITOB; yMEHHE
MOJIb30BATHCS nabopaTopHbIM
000pyJ0BaHUEM U NOCY 0.
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IIpakTHyeckas
padora Ne 5
«Ilony4enue
VIJIEKHUCIIOTO Tasa.
KauecrBeHHas
peakius Ha KapOOoHaT-
HOHBI». Tekymmi
UHCTPYKTaX.

YrieBo1opoasl.

Kucnopoano-
cofepxKarue
OpraHu4ecKue
COEIITHEHMS.

Kpewmnmii u ero
COEIUHEHH.

CunukaTtHasg
MPOMBILIUICHHOCTb.

IlemenT. CTekio.

CunukaTtHasg
MPOMBILIUICHHOCTb.

Kepamuka. @apdop.

[Tomyuenue
HEMETAJLIOB.

[Tomyuenue

BaKHEHIITNX
XUMHUYCCKUX
COCIUHCHHI
HCEMETAILJIOB.

O060061IcHHE U
CHCTEMAaTH3aIUs
3HAHUU 110 TEME:
«HeMmeramisl 1 ux
COCIIUHCHHUSD)

KonTpoannas
padora Ne 3
«Hemera/anl 1 ux
COeIMHEHU D).

AHanu3 KOHTPOIBHOMN

paboTsl. Pemenue
pacyeTHBIX 3a1a4 Ha
pacTBophl. Pemenue
ypaBHEHUI
XUMHYECKUX
MIpeBpaIlCHU.

Pemrenue nemouex
XUMHYECKHUX
MIpEBpaICHU.

Pemenue PpaCyYCTHBIX
3aJa4 Ha HU30BITOK

BCIIICCTBA.

27




PA3JIEJI 4) 11 OO6mas Onucanve CBONCTB TBEPHBIX, >KUAKHUX, 1,2,3,6
MeTaibl u XapaKkTepUCTHKA ra3o00pa3HbIX BEIIECTB, COCTABJICHUC
HX METAIIOB. YpaBHEHUN  XWMHUYECKHX  PEaKIU;
COeIHHEHHUS XUMIGeCKIe BBISIBJICHUE MPU3HAKOB,
CBONCTBA MCTAILIOB. CBUICTENLCTBYIOMMX O MPOTEKAHHH
XUMHYECKOW PEaKlUy MPH BHITTOIHEHUU
OO6mas
XUMHUYECKOTO OIBITA.
XapaKICpUCTHKa CocTraBieHue ypaBHEHUH OKHCIUTEIHLHO
demenToB IA -BOCCTAHOBHTEIbHBIX peaKIuii;
TPYIITIBL. OIpeJIENiEH e OKMCIIUTEIS u
O61ast BoccTaHoBUTeNA. CoCTaBjeHHUE MOJHBIX
XapaKTCpUCTHKa U COKpAIICHHBIX MOHHBIX YpaBHCHUM
aneMeHTOB I peaxiuu 00OMeHa; onpeseneHue
Arpynmsl BO3MOXKHOCTH  TIPOTCKaHHS  PEaKIUi
JKecTkocTh BOIBI U HOHHOT0O OOMeHa.
CIoCOOBI e¢ XapakTepuCTHKa B3aMMOCBSI3H MEXIY
YCTpaHECHHUS. COCTaBOM, CTPOCHUCM U CBOMCTBaAMHU
AJTTOMVHHI 1 €ro MCTaJLIOB.
COCIMHEHHS.
MpakTueckas Cobmronenne npaBui 6€30macHON padoThI
paora Ne 6 NPy TIPOBEICHUU  OIBITOB; yMEHUC
«KeCTKOCTb BOMbI 1 M0JIb30BAThLCS 1a00paTOPHBIM
CIIOCOBEL ee 000pyTIOBaHUEM U TIOCY IOM.
YCTpaHCHHUS.
Texyumit
MHCTPYKTaX.
Kene3o u ero
COCIMHEHHS.
IIpakTH4eckas
padora Ne 7
«Pemenue
AKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«MertabDy.
Texkyumit
MHCTPYKTaX.
Koppo3zus metannos
CIOCOOBI 3aIIUTHI OT
Hee. MeTauibsl B
npupozae. Ilonsarue o
METaJUTYPTHUU.
O060061IcHHE U
CHUCTEMaTH3aIUs
3HAHUM MO TeMe:
«Mertalsl 1 uX
COCITMHCHHS
KonTpoannas
padora Ne 4
«MeTajLibl M HX
CcoeTHHEHHD».
PA3JIEJI 5. 2 AHanu3 KOHTPOJIbHON I'pamoTHOE OOpallicHHE C BEIIECTBAMH B 2,4,5,6
Xumusa paboTEL IIOBCEIHCBHOM JKU3HU, NOHUMAaHUE
U XHUMHYECKUH COCTaB HEOOXOIMMOCTH COOTIOCHUS
IJIAHETBI 3eMJIS. MPEITUCaAHMIH, MpeIaracMbpIx B
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OKPYIKAIOII OxpaHna okpy:xaromien WHCTPYKLHUAX o WCTIOJIb30BaHUIO
asi cpena. cpeabl oT JIEKapCTB, CPEACTB OBITOBOM XUMHU H IP.
XHUMUYECKOTO
3arps3HEHHUA.
PA3JIEJI 6. Bemectna. OObsicHeHNE  (PU3MYECKOTO  CMEBICIA 1,2,3,4,6
O0o00menne aTOMHOTO (opsAKOBOTO) HOMepa
3HAHUI 1O XUMHAYECKOTO  BJIEMEHTa,  HOMEPOB
XHMHH 32 TpyNIel W TEepHoOAa B IEPUOIMYECKON
Kypc¢ cucreme .M. Menneneea; o0bscHeHnE
OCHOBHOIi 3aKOHOMEPHOCTH HW3MEHEHHUSl CTPOCHUS
LIKOJIBI. aTOMOB, CBOWCTB 3JIEMEHTOB B IpeJesax
MoaroroBka k MaJIbIX TIEPUOJIOB W TJIABHBIX MOATPYIII;
I'nmaA packpeiThie cMmbicna  [lepuoanueckoro
(OId). 3akoHa /.. MeHnneneena.
S — XapakTepucTuka XUMHUYCCKUX
peaKIHH. JJIEMEHTOB Ha OCHOBE MX IIOJIOKEHHS B
OCHOBEI MEePUOAUYECKON cucTemMe AN.
. MenneneeBa U 0COOCHHOCTEH CTPOCHUS
HEOpraHM4YecKoi
UX aTOMOB.
XMMHIH. Omnpenenenne Bua XUMHUYECKON CBS3H B
Hrorosas HEOPraHMYECKUX COEIMHEHUAX.
KOHTPOJIBHAs OnpeneneHue  CTENEHW  OKUCIIECHUSA
padora. aToMa  JJIEMEHTa B  COCIMHEHUU.
AHaIIM3 UTOrOBOM Cocrasnenue ypaBHEHUI OBP;
KOHTPOJIBHOU PabOTHI. OTIpE/ICIICHNE OKHCIIHUTEIIS u
BOCCTaHOBUTEJISL.

CocraBneHue MOJHBIX U COKPAIICHHBIX
WOHHBIX ypaBHEHHWI peaknuu OOMEHa,
OTpPEJICIICHUE BO3ZMOXXHOCTU MPOTEKAHUS
peakIuii HoHHOTO OOMeHa.

VmeHue KJ'IaCCI/I(l)I/ILII/II)OBaTB XUMHNYCCKHUE
pCaKuunu 1o pa3sjandHbIM IPU3HAKAM.
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Ka.nem[apﬂo —TEeMATHYECCKOC IIJTAaHUPOBAHUE

Ka.ﬂeH)]apHO — TEMATHYCCKOC INIAaHUPOBAHHUC. 9 «A» kiacec.

Ne | Ne Ko 51- Jlata mpoBeneHust
n/ | ypoka ConepkaHue TeEMbl  ypOKa BO
| yacop | IO IIIaHy o (akry
Ilepsas uemeepms — 16 uacoes. K. p. — 2,
np. p. -1.
PA3JAEJI 1. O6001menue 3HaHuii o kKypcy 8 | 6
Kjaacca. XUMHUYeCKHe peaKkium.
1 1 BBoanbiii unctpykraxk Tb. Kinaccuduxanms| 1 05.09.2022 r
XUMHYECKUX COCTUHECHUM.
2 2 Knaccudukarus XUMHYECKUX COSTMHCHHM. 1 06.09.2022 r
3 3 Knaccugukaius XaMHUUeCKUX peakini 1 12.09.2022 r
4 4 CKOpOCTh XMMUYECKUX PEAKIUH. 1 13.09.2022r
5 5 Karanus. 1 19.09.2022 r
6 6 | K.p.1l «Xumudeckue peakuum». 1 ]20.09.2022r
PA3JAEJI 2. XuMHn4ecKue peakuuu B 10
pacTBOpax.
7 1 AHanu3 KOHTPOJIbHOU PabOTHI. 1 ]26.09.2022r
DNEKTPOTUTHYECKAS JUCCOIUAITHS.
8 2 OcHOBHBIE TIOJIOKEHUSI TEOPUU 1 27.09.2022 r
ANEKTPOTUTUICCKON JUCCOIUAIIH.
9 3 XUMUYECKUE CBOMCTBA KUCIIOT KaK 1 03.10.2022 r
AIIEKTPOJIUTOB.
10 4 XUMHUYECKUE CBOMCTBA OCHOBAHUN KaK 1 04.10.2022 r
AIIEKTPOJIUTOB.
11 5} XUMHUYECKUE CBOMCTBA COJIEH KaK 1 10.10.2022 r
ANIEKTPOJIUTOB
12 6 IIpakTuueckas padora Ne 1 «Pemenue 11.10.2022r
AKCMEPUMEHTATBHBIX 33124 M0 TeMe
«ONEeKTPOTUTUIECKAS TUCCOLIUALIUSY.
Texymuii uactpykrax. 9J1C.
13 7 I'maponus coneit. BonopoaHblil moka3arelb. 1 17.10.202 r
14 8 O06o001IeHre U cUCTeMAaTH3alus 3HAHUH T10 1 18.10.2022 r
TeMe «XHMHYECKHUEe PEAKIIH B PACTBOPAX)»
15 9 KonTpoabHas padora Ne 2 «Xumuueckue 1 24.10.2022r
peaknuu B pacTBOPax»
16 | 10 AHanu3 KOHTPOJILHON pa0bOThL. YTIpaKHEHHS 1 ]25.10.2022r

Ha pElICHUE THIPOJIU3a COICH.

Bmopasa uemeepmo: 16 uacos. K. p.
1L p. - 3.
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PA3JIEJI 3. HemeTrasibl n ux
COeIMHEHMUS.

31

17 1 OO0mas xapakTeprucTUKa HEMETaJIOB. 1 07.11.2022 r
18 | 2 | Pemenue pacyeTHBIX 3a/1a4. 1 |08.11.2022r
19 | 3 | O6mas xapakrepuctuka 3nemMeHToB VII A 1 |14.11.2022r
TPYIIBI — TAJOTCHOB.
20 | 4 | CoenuHeHMs TaJOTEHOB. 1 |15.11.2022r
21 | 5 | HpaxTuuyeckas padora Ne 2 «/3yyenue 1 [21.11.2022r
CBOWCTB COJISTHOM KUCIOTBD». Texymui
WHCTPYKTaX.
22 | 6 | Xampkorensl. Cepa. 1 |22.11.2022r
23 | 7 | CepoBomopoa u CylIb(UIbI. 1 [28.11.2022r
24 | 8 | KucnopoaHble COCAMHEHUS CEPBHI. 1 |29.11.2022r
25 | 9 | IpakTtuueckasi padora Ne 3 «/M3yueHue 1 |05.12.2022r
CBOWCTB CEpHOM KUCHOTBDY. TeKyIuii
MHCTPYKTaX. XaJIbKOT€HBI.
26 | 10 | O6mas xapakrepucTuka 3neMeHToB VA-rpynmel. | 1 | 06.12.2022 1
A3orT.
27 | 11 | Ammuak. Comu aMMOHUSI. 1 |12.12.2022r
28 | 12 | IIpakTHyeckas padora Ne 4 «ITomyuyenue 1 |[13.12.2022r
aMMHMAKa ¥ U3y4YCHHUE €r0 CBOMCTBY. Tekymuni
WHCTPYKTaX.
29 CepHasi KMCIIOTa U €€ COJIH. 1 |19.12.2022r
13
30 Kucnoponusie coenuHeHUs a30Ta. 1 [20.12.2022r
14
31 docdop u ero coequHEHUS. 1 [26.12.2022r
15
32 | 16 | Pemenue pacyeTHBIX 3a/1a4 1 |27.12.2022r
Tpemovsa uemeepms: 22 uaca. K. p. — 1, np.
p. -2.
33 Oomas xapakrepuctuka aneMenToB [VArpynmer. | 1 | 09.01.2023 r
17 | Yrnepon.
34 Kucnopoausie coemunenus yriepoaa. 1 |10.01.2023 r
18
35 IpakTuueckas padora Ne S «I[lonyuenue 1 |16.01.2023r
19 | yraekucnoro raza. KauectBeHHas peakius Ha
KapOOHAT-MOHB». TEeKYyIUl HHCTPYKTAX.
36 YTneBoaopob. 1 [17.01.2023r
20
37 Kucnopoaconep:xaiine opraHudeckue 1 |23.01.2023r
21 | coemuHeHUS.
38 Kpemnuuii u ero coequneHus. 1 |24.01.2023r
22
39 CunukaTHasi IpPOMBIIUIEHHOCTb. [{eMeHT. 1 |30.01.2023r
23 | Crexio.
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40 CunukaTHas IpoMbllUIEHHOCTh. Kepamuka. 1 [31.01.2023r
24 | dapdop.
41 ITonyuyeHne HeMeTaIIOB. 1 [06.02.2023 r
25
42 [TosnydyeHne BaXXHENIINX XUMUYECKUX 1 [07.02.2023r
26 | coenMHEHMI HEMETAaJIOB.
43 O06o001eHre 1 cucTeMaTH3aIus 3HaHU| 110 TeMe: 1 |13.02.2023r
27 | «Hemetannsl ¥ X COCIMHEHUS
44 KonTpoabHnas padora Ne 3 «Hemeraiibl U HX 1 |14.02.2023r
28 | coeqMHEHUSN».
45 AHanu3 KOHTPOJIBHOH padoThl. Pemenue 1 |20.02.2023r
29 | pacueTHBIX 3a/1a4 Ha pacTBOpbI. Pemenue
YPaBHEHUN XUMUYECKUX IIPEBPALLECHUMN.
46 Pelrenne nenoyex XMUMUYECKUX IIPEBPALLCHUI. 1 |[21.02.2023r
30
47 Pemenue pacueTHBIX 3a/1a4 Ha U30BITOK 1 |27.02.2023r
31 | BemiecTBa.
PA3JIEJI 4. MeTajliibl U MX COEIMHEHMSI. 11
48 | 1 | OOmras xapakTepruCTUKa METAJLIOB. 1 |28.02.2023r
49 | 2 | Xumuueckue cBoiictBa MetayuioB.  OOmas| 1 | 06.03.2023 r
XapaKTepUCTUKA JIEMEHTOB [A-rpymrsl.
50 | 3 | O6mas xapakrepuctuka nemMeHToB [IA-rpynmer. | 1 | 07.03.2023 ¢
51 | 4 | XKecTKOCTh BOJIBI M CITOCOOBI €€ YCTPaHEHUSI. 1 |13.03.2023r
52 | 5 | ATIOMUHMIA U €T0 COCTUHEHUSI. 1 |14.03.2023r
53 | 6 | IpakTtuueckasi pad6ora Ne 6 «)KecTKOCTb BOJIBI 1 |20.03.2023r
U CIIOCOOBI ee ycTpaHeHus». Texymuit
UHCTPYKTAX.
54 | 7 | XKene3o u ero coeuHEHUs. 1 |21.03.2023r
Yemeepmas uemeepmy: 14 uacoe.
K.p. -2, Ilp. p. -1.
55 | 8 | Kopposust MeTaioB U criocoOBI 3aIIUTHI OT HEe. 1 [03.04.2023r
Mertamisl B Ipupoze.
56 | 9 | IpakTuueckas padora Ne 7 «Pemenue 1 |04.04.2023r
HKCTIIEPUMEHTAIBHBIX 33J1a4 M0 TeMe «MeTauibly.
Texymui unctpykrax. [lonarue o metaurypruu.
57 | 10 | O6o6menue U cucTeMaTH3alus 3HaHUH 110 TeMe: 1 |10.04.2023r
«MeTasuibl 1 UX COCTUHEHUSD
58 | 11 | KonTpoJbHas padoTa Ne 4 «MeTasibl U X 1 [11.04.2023r
COeIMHEeHHUs».
PA3JIEJI 5. Xumus u oOKpy:Kawomasi cpeaa. 2
59 | 1 | AHanu3 KOHTPOJIbHOW paboThl. XUMHUYECKHA 1 [17.04.2023r
COCTaB IUTAHETHI 3eMJIsl.
60 | 2 | OxpaHa OKpyXaromiei cpeibl OT XUMUYECKOTO 1 |18.04.2023r

3arpsI3HEHUSL.
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PA3JIEJI 6. O00011eHMe 3HAHUI 10 XUMHM 32 | 8
KYpc 0cHOBHOI1 mKkoJbl. [ToaroroBka k F'HA
(019).
61 | 1 | BemectBa. CTpoeHue BemecTBa. XuMUIECKas 1 |24.04.2023r
CBSI3b.
62 | 2 | Knaccudukanus HEOPraHU4ECKUX BELIECTB. 1 |25.04.2023r
63 | 3 | Kimaccudukanus XUMHYECKUX pEaKIHii. 1 |02.05.2023r
64 | 4 | Peakuuu nonHoro oomena. OBP. 1 |08.05.2023r
65 | 5 | OcHOBBI HEOPTraHUYECKON XHMHUH. 1 |15.05.2023r
66 | 6 | XuMuUeckrue CBOWCTBA CIOXKHBIX BEIIECTB. 1 |16.05.2023r
67 | 7 | UToroBasi KOHTpPoOJILHAsA padoTa. 1 |22.05.2023r
68 | 8 | AHanM3 UTOrOBOM KOHTPOJIBHOM paboTHI. 1 |[23.05.2023r
KasiengapHo —TeMaTH4ecKoe NJIAHNPOBAHHE
Ka.ﬂeH)]apHO — TEMATHYCCKOC INIAHUPOBAHHUC. 9 «b» KJacc.
Ne | Ne Ko Jlata mpoBeneHust
n/ | yp Cozepkanue TEMbl  YpOKa -
o | OK BO 10 IIJIaHy no akry
a qac
OB
Ilepeaa uemeepmo — 16 uacos. K. p. — 2, np.
p. -1l
PA3JAEJI 1. O6001menue 3HaHuil 0 Kypcy 8 6
Kjaacca. XUMHUYeCKHe peaKkum.
1 | 1 |BBomuwii wuHcTpykTtaxk Tb. Krnaccupukamus| 1 | 05.09.2022r
XUMHYECKUX COECTUHECHUM.
2 | 2 | Knaccudpukaiust XMMHUYECKUX COCTMHEHUH. 1 [06.09.2022r
3 | 3 | Knaccudpukanust XMMHUUECKUX PeaKIui 1 [12.09.2022r
4 | 4 | CKOpoCTh XMMHYECKHUX PEAKIIHUM. 1 |[13.09.2022r
5 | 5 | Karanms. 1 |19.09.2022r
6 | 6 |K.p.1 «Xumuueckue peakuum». 1 |20.09.2022r
PA3JAEJI 2. XuMHn4ecKue peakuuu B 10
pacTBopax.
7 | 1 | AHanu3 KOHTPOJIBHOM paboTEhI. 1 [26.09.2022r
DNEeKTpOIUTUYECKAs JUCCOIUALIHS.
8 | 2 | OcHOBHBIE MOJOKEHUS TEOPUN 1 [27.09.2022r
AIIEKTPOIUTUUECKON TUCCOIMALINY.
9 | 3 | XumHueckre CBOMCTBA KUCIIOT KaK 1 [03.10.2022r
AIIEKTPOJIUTOB.
10 | 4 | XuMuyecKue CBOWMCTBA OCHOBAHUMN KaK 1 |04.10.2022r
AIIEKTPOJIUTOB.
11 | 5 | XuMuueckue cBOWCTBA COJIEN KaK JIEKTPOJIUTOB 1 [10.10.2022r
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12 | 6 | [Ipaktuyeckasi padora Ne 1 «Pemenue 11.10.2022 r
HKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEMe
«OIeKTpoIuTHYECKas nuccounanusy». Tekymuit
uHcrpykrax. DJ(C.
13 | 7 | l'mmponu3 comneit. BomopoaHslil mokaszarens. 1 |17.10.202r
14 | 8 | O6oOmieHre U cCUCTEeMATH3AIIKS 3HAHUI 110 TeMe 1 |18.10.2022r
«XHUMHYECKHE PEAKITNH B PACTBOPAX)
15 | 9 | KonTpoabHas padora Ne 2 «XuMHYeCKHe 1 |24.10.2022r
peaknuu B pacTBOpPax»
16 | 10 | AHanu3 KOHTPOJIILHOU PabOThL. YTIpakHEHHS Ha 1 [25.10.2022r
pelieHue TUapoJIn3a CoJeH.
Bmopasa uemeepmo: 16 uacos. K. p. -, I1.
p- -3
PA3JEJI 3. HemeTa/uibl U UX 31
cocaAMHECHUA.
17 | 1 | OOmas xapakTepuUCTHUKa HEMETAIIIIOB. 1 |07.11.2022r
18 | 2 | PemieHue pacyeTHBIX 3a/1a4. 1 |08.11.2022r
19 | 3 | O6mas xapakrepucTrka 3eMeHToB VIIA 1 |14.11.2022r
TPYIIBI — TAJIOTCHOB.
20 | 4 | CoenuHeHHs TaJOTEHOB. 1 |15.11.2022r
21 | 5 | IpaxTuuyeckas padora Ne 2 «/3yyenue 1 [21.11.2022r
CBOWCTB COJISTHOM KUCHOTBD». Tekymui
WHCTPYKTaX.
22 | 6 | Xampkorensl. Cepa. 1 |22.11.2022r
23 | 7 | CepoBomopoa u CylIb(UIBL. 1 [28.11.2022r
24 | 8 | KucnopoaHble COeIMHEHHS CEpBHI. 1 [29.11.2022r
25 | 9 | IpakTtuueckasi padora Ne 3 «/3yueHue 1 |05.12.2022r
CBOWCTB CEpHOM KUCHOTBDY. TeKyunii
MHCTPYKTaX. XaJIbKOT€HBI.
26 | 10 | O6mas xapakrepucTuka 3neMeHToB VA-rpynmel. | 1 | 06.12.2022 1
A3orT.
27 | 11 | Ammuak. Comu aMMOHUSI. 1 |12.12.2022r
28 | 12 | lIpakTHyeckas padora Ne 4 «I[Tomyuyenue 1 |[13.12.2022r
aMMHMAKa ¥ U3y4YCHHUE €r0 CBOMCTBY. Texkymuni
WHCTPYKTaX.
29 CepHasi KMCIIOTa U €€ COJIH. 1 |19.12.2022r
13
30 Kucnoponusie coenuHeHUs a30Ta. 1 [20.12.2022r
14
31 docdop u ero coequHEHUS. 1 [26.12.2022r
15
32 | 16 | Pemenue pacyeTHBIX 3a/1a4 1 |27.12.2022r
Tpemovsa uemeepms: 22 uaca. K. p. — 1, np.
p. -2.
33 Oomas xapakrepuctrka aneMeHToB IVA rpynmer. | 1| 09.01.2023 1
17 | Yrnepon.
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34 Kucnopoausie coemunenus yriepoaa. 1 |10.01.2023 r
18

35 IpakTuueckas padora Ne S «[lonyuenue 1 |16.01.2023r
19 | yraekucnoro raza. KauectBeHHas peakius Ha
KapOOHAT-MOHB». TEeKyIUil HHCTPYKTAX.

36 YTneBoaopob. 1 [17.01.2023r
20

37 Kucnopoaconepxaiine opraHudeckue 1 |23.01.2023r
21 | coemuHeHUS.

38 Kpemnuuii u ero coequHeHus. 1 |24.01.2023r
22

39 CunukaTHasi IpPOMBIIUIEHHOCTh. [{eMeHT. 1 |30.01.2023r
23 | Crexio.

40 CunukaTHas IpoMBbIUIEHHOCTh. Kepamuka. 1 [31.01.2023r
24 | ®apdop.

41 [TonyuyeHne HeMeTaIIOB. 1 [06.02.2023r
25

42 ITonyuenue BAKHEUILINX xumuueckux | 1 | 07.02.2023 r
26 | coenmuHEHUI HEMETAJUIOB.

43 O06o001IeHre U cucTeMaTu3alus 3HaHUH 10 TeMe: 1 |13.02.2023r
27 | «Hemertamibl M X COCTUHEHUS

44 KonTpoabHnas padora Ne 3 «Hemerasiibl U UX 1 |14.02.2023r

28 coenMHeHHUSN».
45 AHanu3 KOHTPOJIbHOU paboThl. Pemenue 1 20.02.2023 r
29 pacueTHBIX 3a/1a4 Ha pacTBOphI. Pemenue
YPaBHEHUN XUMUYECKUX IIPEBPALLECHUMN.

46 Pemrenne nenouek XuMUYECKUX MpeBpaiieHuii. 1 21.02.2023 r
30
47 Pemenue pacueTHsIx 3a1a4u Ha u30bITOK 1 27.02.2023 r 31 BemiecTna.
PA3JIEJI 4. MeTa/Libl M HX COEIMHEHHUS. 11
48 1 OOmas xapakTepucTHKa MeTayioB. 1 28.02.2023 r
49 2 Xumunueckue cBoiictBa MetauioB. O0mas 1 06.03.2023 r xapakTepuCTHUKA
2J1eMEHTOB [A-rpynnsl.
50 3 OO6mas xapakrepuctuka 31emMenToB [[A-rpynmer. 1 07.03.2023 r
o1 4 YKecTKoCTb BOJIBI U CIIOCOOBI €€ YCTPaHEHUSI. 1 13.03.2023 r
52 5 Amomunuit u ero coenunenus. 1 14.03.2023 r 53 6 IlpakTuyeckasi padora Ne 6

«XKectrocts Boanl 1 20.03.2023 r

U CIIOCOOBI ee ycTpaHeHus». Texymuit
WHCTPYKTaX.
o4 7 Kenezo u ero coenunenus. 1 21.03.2023 r
Yemeepmasn uemeepmy: 14 uacoe.
K.p. - 2, np. p. -1.
55 8 Koppo3us MeTamioB u criocoObl 3aluThl OT Hee. 1 03.04.2023 r
Meramisl B Ipupoze.
56 9 IIpakTuyeckas padora Ne 7 «Pemenne 1 04.04.2023 1 skciepuMEHTAIBHBIX 33124 110
teMme «Meramib». Tekymuii nHCTpyKTax. [IoHsTHE 0 METaITypruu.
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57 1 10 O0O0O0IenNe 1 CHCTEMaT3alis 3Hadni 110 TEME.
«MEeTaiIbl U UX COEIUHEHU
58 | 11 KonTpoabHnas padora Ne 4 «MeTa/uibl M MX 1 11.04.2023 r

COeIMHEeHHUs».
PA3JIEJI 5. Xumusi 4 OKpysKalomas cpea. 2 59
1 AHanu3 KOHTPOJILHOU paboThl. XMMHUYECKHIMA 1 17.04.2023 r

CcOCTaB ILJIaHETHI 3eMIIA.

60 | 2 OxpaHa OKPYKAIOIICH CPEJIbl OT XUMHUYECKOTO 1 18.04.2023 v 3arps3HEHUsI.

PA3JIEJI 6. O6001enue 3Hanuii mo xumuu 3a | 8
KYpc 0cHOBHOI1 miKoJbl. [loaroroska k F'HA (QI'J).

a1 1 n &) AV 1 oW, INAY. aYaYalo.
Ul L DUHILU1Dbd. blPUCHYIC bULILUIDbd. AVMMMACURNAA L LT . UTF. VUL 1 UbA5Db.
62 | 2 Knaccugukarus HeopraHMuecK1X BEIIECTB. 1 25.04.2023 r
63 | 3 Knaccugpukanus xumuueckux peakuu. 1 02.05.2023 r
64 | 4 Peakiuu nonHoro oomena. OBP. 1 08[05.2023 r
65 | 5 QOcHOREI HeopraHuyeckoit xumun. 1 15]05.20P3 r
GG G XMMMHCLI\MC LBUﬁLle CJIOKHBIX BCIICCTB. 1 1(" 052023 1

/ HToropasi KOHTpoJbHasi paoora. 1 22]05.20k5 T
68 | 8 AHanu3 UTOroBOM KOHTPOJIBHOM paboThl. 1 23.05.2023 r
TOYKA \' POCTA

\ INabopaTopHble paboTel 8 knacc MpakTnyeckasa pabora «M3yyeHne cTtpoeHus

nnameHn»

TeopeTnyeckasn YacTtb: [OpeHne — CNOXHbIN NPOLECC, CONPOBOXAAOLLMINCS BblAENEHUEM SHEPTUM, KaK
npasusio, B BUAe Tenna u ceeta. PasnuyaloT roMoreHHoe ropeHve (Hanpumep, npy pabote rasoBoin
rOpernku), U reTeporeHHoe ropeHue (Hanpumep, ropeHne cnnpTa u Cyxoro roptodero). B paccMoTpeHHbIx
npumepax nnamsi UMeeT CXOA4HOe CTpoeHne. B HEM MOXHO BbIAENWUTL TPU YaCTU.

BHYTpeHHMI KOHYC TEMHOTO LiBETa (B Cnydae rasoBow ropesikm CUHero LBeTa) C HU3KoM TemnepaTtypon ~
300—500 °C. 3gecb npoucxognT ncnapeHne 1 pasnoXeHne roproyero BeLecTea.

CpefHuii BOCCTaHOBUTENMbHbLIN KOHYC COCTOUT U3 CMECU BO3ayXa U ropsiliero rasa. 34ecb nof BrvsHUeM
6onee Bbicokon Temnepatypsbl (1500—1800 °C) npoayKTbl MCNApeHUs 1 PasfoXeHUs roproyYnx BeLLecTs
aKTMBHO pearnpytoT ¢ kucrnopoaom. Ecnuv yacte yrnepoaa octaérca cBoboHON, TO ero Menbyanmne
YacTuUbl packansTcs 1 NpuMaaloT NNaMeHn Spkoe cBedeHne. 3Ta YacTb nnameHn Gorata yrapHbiM rasom
CO — cunbHbIM BOCCTaHOBUTENEM, MO3TOMY €€ Ha3blBalOT BOCCTAHOBUTENBLHOW. ToYka Hanboree BbICOKOM
TemnepaTtypbl HAXOOAUTCH Ha OCTPUE BOCCTAHOBUTEMNbLHOIO KOHYCa.

BHeLLHN OKUCNIMTENBHLIV KOHYC 06pa3yeT HeBUAMMYO 060MOYUKY, OKpy>KatoLLyto nnams. 34ecb noa
BNNSHUEM 3HAQYNTENBbHOTO NPUTOKA wonopona soamyxa nponcxomu nomos owicnenwe ropiosero sewiectaa o CO2. u H2O (ipw ropesi cyxoro ropiosero Ha ocHose

yeoromra TaoKe 0BpasyeTcs N2). Mpu aTom ocTaétcs n3bbITOK KUCNOPOAa, KOTOPbIN NPY BLICOKOW TeMnepaType
obnagaeT BbICOKOW OKUCNNTENBbHOW aKTUBHOCTbLIO, MO3TOMY BHELLUHSASA YacTb NriaMeHn HasbiBaeTcs
okucnmTensHon. cnonb3ys nogays BO34yxa, MOXHO YBENUUUTL TeMnepaTypy nriamMeHu.

MMpakTnyeckasa YyacThb: LleJ'Ib onbliTa: N3y4nTb CTPOEHME MNNaMeHU, onpenesintb TeMnepaTypy B pa3HbiX ero
30Hax npu ncnomnb3oBaHUN pa3fmiMvHbiX NCTOYHUKOB Tenmna .
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lMepeyeHb Bamyukos yughpoeol nabopamopuu: AaTYMK TeMnepaTypbl TepMonapHbli. JononHumernsHoe
0bopydosaHue: LITAaTUB C 3aXXMMOM; AepXaTenb Ans Npobupok; cnuptoBka . Mamepuarsi u peakmussr:
CNUPT STUNOBBIN; CyXOe roproYee; CBeYa.

TexHuka be3onacHocmu:.
1. . PaboTa cBsizdaHa C OTKPbITLIM NilaMeHeM — GeperMTech oxora.

2. . Tepmonapa nocrie U3BreYeHus 13 nnamMeHn ocTbiBaeT He cpa3y — bepernteck oxora. 3.B
CNUPTOBKE COAEPKNTCS roploYast XXUOKoCTb.

UHempykuus K ebironHeHuro: 1.MogknoynTe BbiCOKOTEMMNEPATYPHbIN JAaTYMK
(Tepmonapy) K pernctpaTtopy AaHHbIX (KOMMbIOTEPY). 3akpenuTe AaTymK B LUTATUBE Tak, YTOObI ero
KOHYMK Kacancs putuns CrnMpToBKY .
2 . BaxruTe cnupToBKy. Korga nokasaHusa ctabunmnsnpyroTcs, 3anuiinMTe 3HadeHne TemnepaTypbl Ha cxeme
nnamexn (puc. 1). 3.NepemelLanTte AaTuMK TemnepaTypbl B CReayoLLy0 TOUKY NinamMeHn B COOTBETCTBMM CO
cxemon. [ins atoro ocnabnante MydTy 1 nepemeLtante e€ (BMecTe C fankon n AaT4nKoM) B HYXXHOE MeCTO.

Korga nokasaHusi cTabununamnpyoTcsi, CHoBa 3aHOCUTE 3HAYeHUe TeMnepaTypbl B COOTBETCTBYIOLLEN TOUKE Ha
cXemy .

4 . Tak n3MepbTe TemMmnepaTtypy BO BCEX TOYKaX niamMmeHn, OTMEYEHHbIX Ha CXeMe . 5. nOBTOpVITe aencreng
CO CBEYON U CYyXM roproymnm.

TOUKA \' POCTA
\ 6.06paTnTe BHMMaHMe! [Mpn n3y4eHnn CTPOEHUS NaMeHn Cyxoro roptodero

ucnonbsyetcsa 1/4 yacte Tabnetkn. Kycoyek roprodero nomeLLatoT Ha kepammyeckyto nnutky. Puc. 1. Toukn
n3mepeHus TemnepaTypbl NNameHu 7 . BHecute B nnamsa cnMpTOBKM Ha NONMUHYTLI NPOBUpkKy. V3BnekuTe
NpobupKy 13 NrameHn n paccMoTpuTe €€ NoBEpPXHOCTb.

8 . MNosTOpKTE ONBIT CO CBeYon. Kakoro ueeTa obpasoBancsa Hanét? Yto 310 3a BewecTBo? PesynbTaThl
na3mepeHuin/HabnogeHnin

B BbiBOOax YKa3aThb, KaKoM MCTOYHUK TENMOThbl npeanoyvYTnTenbHO NCNOoJ1b30BaTh B XUMUYECKOMN naGopaTopMM
n novyewmy .

KoHmpornbHbIie 80rpochi:
1 . Kakon NCTo4YHUK nnameHun 6bin ncnonb3osaH? 2 . Kakasa yactb nnameHu camas ropsyasa?

3 . Jo kakor MakcMMarnbHOW TemnepaTypbl yaaétca nporpeTs TepMonapy? 4 . UTo ropsyee — LIEHTPp NrnaMeHu
unu kpasn?

1. . I'quemy CrNnpPTOBKaA rpUT NoYTH OecuBeTHbIM NMrIamMeHeM, a ceeva — ceeTAWwmMM? MoxHo nn
ncnonb3oBaTb CBe4YN B na60paTopvw| BMECTO CI'IVIpTOBOK?
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2. . Kakve npoayKTbl ropeHNs OAMHAaKOBbI Yy CIMPTOBKU 1 cBeun? 7 . 3ajaHue anga nogrotosku k MNA, BIP
Mpun HarpeBaHMM TBEPAbIX BeLLeCTB B Npobupke Heobxoaumo: 1.839Tb NPpOBUPKY B PyKn 1 HarpesaTb Ty
YacTb, rAe NeXuT BeLLecTBO; 2.3aKkpenuTb NPobupKy B LUTATMBE U HarpeBaTb Ty YacTb, rae nexur

BELLECTBO;
U cTouHMK TemnepaTypa okorno TemnepaTypa B cpeaHen TemnepaTypa B BepxHen | YT
TEennoTobl dmTuNA (Kycoyka roproyero) | Yactv nrnamexm yacTu NnameHun nol

1 | Cnmproska

2 | Ceua

3 | Cyxoe roptoyee

Bb1800b!:

77

3.83aTb NPOBUPKY B pyku, NporpeTb BCO NPOBUPKY, a 3aTeM Ty YacCTb, rAe NexuT
BeLLEeCTBO; 4. 3akpennTb NPoBUPKY B LWITATUBE, NpOrpeTb BCIO NPOBUPKY, a 3aTeM Ty YacTb, rae NexuT
BewecTBo ([MpaBunbHbIN OTBET: 4).

8.3apaHue anga pa3suTusa PyHKUMOHANBbHOM rPaMoOTHOCTH

B kHure Mavikna ®apages «ctopusa ceeun» aBTOp ONUCLIBAET OMbIT, KOTOPbIN OH AEMOHCTPMPOBAn Ha
CBOMX Nnekumsax. B nnams ceeun oH nomMeLLan N3orHyTyt CTEKNAHHYI0 TpyOky. OguH KoHel Tpybkn onyckancs
Heganeko oT PUTUNA, BTOPOWN BbIBOAMICSA HA HECKONMBbKO CAaHTUMETPOB OT MilamMmeHn. Yepes HekOTopoe Bpems
K KOHLlY TPYOKM1 NOgHOCUIIN rOpsLLYIO NyunHy. [NosaBnsanoch nnamsi, KOTOpoe CyLLEeCTBOBAso OTAENbHO OT
nnameHun ceevn. Kak MoXHO 0ObSACHUTL 3TO ABNeHne?

OtBeT: B aTon 4actv nnameHn nponcxoauT ncnapeHne napadpuHa. MNapbl napaduHa Ha Bo3ayxe, npu
NoK1raHuu, 3aroparoTcs.

Puc. 2. OnbIT ¢ nnamMeHem cBeun

TOYKA \'pocm .
Y HdeMoHcTpaunoHHbIN akcnepumeHT Ne 1. «BbidesieHue u noasoujeHue menjaa —

NpuUu3Hak xumu4eckou peakuyuu» TeopeTtunyeckas YacTtb. PaboTta npoBoANTCA Npn N3y4eHnn Tembl

«[pun3Hakn xMmmnyeckmx peakumi». BolgenexHme un

nornoLleHne TennoTbl, U3BMEeHeHNe OKPaCcKu pacTBOPOB UMW BELLECTB, BbiAeNeHne rasa siBngTcs
OCHOBHbIMW NPU3HaKaMN XMMUYECKUX peakLmnin. Takke uMeeT CMbICIT NOBTOPUTL paboTy npy BBeAEHUU
MOHATUA «TENmnoBon apeKT peakumnm» .
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[MpakTnyeckasa YyacTb. LleJ'Ib pa6OTbIZ npoaoemMoOHCTPMpPOBaThb BblAeNeHNne U nornowleHne Tenrna npu
XUMUNYHECKNX peaKkunax. CBsa3aTtb NokasaHusa gaTymka TemMmnepaTtypbl C 0CA3aTeSIbHbIMU OLLYLLLEHNAMW.

lNepeyeHb Gamyukos yugposol nabopamopuu: jaTYMK TeMnepaTypbl NNaTUHOBBLIN.

HononHumensHoe obopydosaHue: ABa XMMUYeCckux ctakaHa (50 mn), npomMbiBanka ¢ AUCTUNNUPOBaAHHOM
BO/I0W, CTakaH Ans crivBa oTpaboTaHHbIX pacTBOPOB.

Mamepuaribi u peakmuebl: antoMMHNEBAsi NPOBONIOKA Unu rpaHyrnbl, 20%-HbI pacTBOp MapoKcuaa HaTpus
NaOH, 10%-HbiI1 pacTBop ykcycHou kucnotel CH3COOH, rugpokapboHat HaTpuss NaHCOS3 .

TexHuka 6e3onacHocmu: 1 .PaboTtatb B o4kax. 2. TpebyeTca cobnogeHne mep 6e3onacHocTn npu paboTte ¢
rMOPOKCUAOM HaTpUs U HarpeBaTesibHbIMK Npubopamu.

UHempykyus K ebinosiHeHuo: 1.B xummnyecknin ctakad Hanente pacteop wernoydn NaOH. N3mepbTe ero
Temnepatypy. [lomecTnTe rpaHynbl UM NPOBOSIOKY antoMUHKS Tak, YTOObl HAg HUMK OCTaBarics Cnomn
xungkoctn. Korga HayHETCA peakumsi, o6paTuTe BHMMaHME LLUKOSTbHUKOB Ha BblAENEHME ra3a u yBenmyeHne
Temnepatypbl. XXenatenbHo (ecnu peakumsa NaeT He CNULIKOM BypHO) NPONTKU NO KNaccy 1 AaTb LWKOMNbHMUKaAM
noTporaTtb CTakaH, YTobbl y6eanTbcs, 4To ero cogepxumoe pasorperniocb. OTMeTbTe MakCMManbHyto
TemnepaTtypy pacTteopa. [ony4eHHbIN pedynbTaT 3aHecuTe B Tabnuuy . 2.[MpomonTe gaTumk TemnepaTypbl

BOAOW. B cTakaH HanewnTe yKCYCHY KUCIOTY Ha 1/3 no BbIcOTe. N3mMepbTe e€ TemnepaTypy.

HeGonbwmMmn nopuusiMu HacbinbTe rnapokapboHaT HaTpusi, NOMeLLMBas AaT4YMKkoM TemnepaTypbl. ObpatuTe
BHYMaHWe LUKOSIbHMKOB Ha BblAENeHue rasa - Npu3Hak XMMmM4eckon peakumm. lMocMoTpuTe, kak u3MeHsieTcs
TemnepaTypa. OTMEeTbTE MUHMMAIbHYO TEMMNepaTypy pacTeopa.

MonyyeHHbIN pe3ynbTaT Y4eHUKN 3aHOCAT B Tabnuvuy. Pe3ynbTaTbl uamepeHuii /HabniogeHnn
KoHmpornbHble 80rpochi:
1. .lNpuBeauTe Npumepbl peakumn, NpoTeKaLwmx ¢ BblaeneHnem TennoTbl.

2. .[Ana nonyyeHnsa HerawéHom N3BecT Men NpokanmeatoT Npu BbiCOkon TemnepaType. K kakomy Tuny
MOXHO OTHeCTM 3Ty peakuuno? 3.3agaHme anga noarotoBku k FTMA, BIP: Tonbko xummyeckune
SIBMIEHNS NEPEYMCEHbI B rpynne:

1.M'opeHune cBeun, BbinageHne AoxaeBbIX Kanenb, kuneHne Boabl 2.CkucaHne s6no4Horo coka, CkucaHme
MOJSIOKa, pacTBoOpeHne Mena B ykcyce 3.TasiHue cHera, nnaBneHne CBUHLUA, NPOTyXaHUe KypuHOro anua
4.06pasoBaHne TymaHa, ropeHmne 6eHranbCKkon ceeydn, ropeHrne NpUpogHoOro rasa

Pearvpytolime BelecTsa HavanbHasa Temnepatypa MakcvmanebHas/MruHuMarnbHas Bb
pacTsopa TemnepaTtypa pacTeopa Te

PacTtBop Lienoun u anoMmHmi

PacTtBop yKCycHOI KMCNOTbI U coaa

Bbig00b1: YkasaTb NPU3HaKN XUMUYECKNX peakLnii.

TOUKA \!pocm
.JeMOoHCTpaLMNOHHbIN 3KcnepuMeHT Ne 2. «Pa3sioxeHue 800bl 3JIEKMPUYECKUM MOKOM»

TeopeTuyeckas YacTb. I'Iepe,q Ha4vyanom pa6OTbI cnenyet O6cyﬂVITb CO LUKOJTbHMKaMK BOMPOC: NPOCTbIM U
CNOXHbIM BELLLECTBOM SABNseTCs Boga. [locne BbiaBXeHMs! yyqyalmMnca pasimyHbiX rmnoTesd y4nTerlb NpocuT
npennoXnTtb BapuaHTbl UX 3KcnepmmeHTaan017| NpPOBEPKU.

OBbI4YHO JaHHbBIN OMbIT peKkoMeHAYIOT NPoBOANTL B Npubope ModmaHa, yCTpOMCTBO KOTOPOro SBNSeTCS
AO0CTaTOYHO CMOXHbLIM 45151 BOCbMUKINACCHUKOB. YA06Hee ero nposoauTs B Npubope Anst onbIToB C
ANEeKTPUYECKMM TOKOM, UCNONb3ys B kadecTse anektponuta 10%-Hbi pacTBOp rmapokcuaa HaTpus U
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CTanbHble (Ny4lle HMKeneBble) anekTpoabl. Bo nsdexaHne BCreHMBaHWs pactBopa Npu AeMOHCTpaumm K
ANeKTponuTy cnegyet 4obaBnTb 3TUIMOBLIM CNNPT (Ha 4 o6bEMa pacTBopa anekTponuta 1 06vém 95%-Horo
pacTteopa cnupTa) .

MMpakTnyeckasa YyacTb. LleJ'Ib pa6OTbIZ C(bOpMVIpOBaTb npencrtaBneHna y ydalmxcad 06 aHanmnse CrnoXxHbIxX
BeleCTB N USMEeHEHNN MOJ1EKYIT CITOXHbIX BeLleCTB B XO0A4e XUMNYECKNX peaKLl,VIVI.

LononHumenbHoe o6opydoeaHue: I'Ipl/l60p Ona onbIiTOB C 3N1IEKTPUYECKMM TOKOM; UCTOYHUK NOCTOAHHOIO
TOKa: I'IpO6VIpKVI -2 Wr., NPOHYMepPOBaHHbIE; NTYYUHKA; CMUPTOBKA, I'Ip06KI/I — 2 WT, NMHUET .

Mamepuarnbi u peakmuebi: cnvpT 3TUNoBbIN, 10%-HbI pacTBOp LLENOoYN.

TexHuka 6esonacHocmu: PaboTtaTtb B oukax. TpebytoTca cneunanbHble Mepbl 6e3onacHocTy npu paboTe ¢
rMOpOKCMAOM HaTpus .

UHCmpyKuus K ebinosiHeHuo: 1.3anonHnTe anekTponnMTUYECKyo BaHHY N AEMOHCTPaLMOHHbIE NPOBUPKM
pacTBOPOM 3MEKTponnTa 3apaHee, 4o ypoka. 2.lMpogeMoHcTpupynTe npmbop ydyawmmes, o6bacHTe ero
YCTPONCTBO U BKIOYMTE NOCTOSAHHbIA 3NEKTPUYECKUI TOK.

1. HabnwogaeTtcsa BblgeneHne rasos Ha anekTpoaax npm60pa. OGpaTVITe BHMMaHMe y4yallunxcd Ha TO, 4YTO
OAVH 13 ra3oB BblaenseTca NHTEHCUBHEN U 3aHNMAET B ABa pasa 6onbwmn 06bEM No CpaBHEHUIO CO
BTOPbIM ra3om.

2. O6cyguTe Habnogaemble NPM3HaKM XMMUYECKOW peakumn, caenanTte npegnosioXXeHns O TOM, B Kakux
npobupkax HaxXo4ATCs KNCIOPOA M BOAOPOA. DNEKTPONM3 NpekpaTuTe, Koraa B npobupkax HabepéTcs
okoro 6 mn Bogopoaa u 3 M kucrnopoaa .

3. O6patute BHUMaHWE Ha pasnuyHble 06bEMbI COBpaHHbIX ra3oBs. [pobupkn NNOTHO 3akponTe
npobkamu nNoa cnoem anekTponuta. TnewLLen ny4ynmHon onpegenvre Hanuyne Kucrnopoaa B
npobupke, ropsLLen nydynHon nogoxrute sogopos. MNpeanoxuTe ydawmmcs 3aHecTu pesynbTaTbl
HabniogeHun B Tabnuuy. PesynbTatel HabnogeHuin

Homep npobupkm O6bém rasa HassaHue rasa
1

2

Bbigo0dsi: OTpasuTb, YTO NPOUCXOAUT C MONEKYNaMU CROXHBIX BELLLECTB B XOA4e XMMMUYECKON peakLmn.
KoHmpornbHbie gorpock!: 1.MoXHO N No BHELLHEMY BUAY OTNMYNTL ra3 BOAOPOA OT rasa kucnopoga? 2
.Kakune 4actuLbl coxpaHsloTca B X04e NPOTEKaHWS peakLnmn pasnoXeHus Boabl, a Kakue paspyliarTtca? 3
.Kak nokasaTb, 4TO B cocTaBe caxapa cofepxatcd aTombl yrnepoaa?

4 .3apaHuve gns nogrotoku k MTMA, BIP. NMpu cobrnpaHmm razoB ncnonb3yoT Nnpnbopbl, NpeacTaBneHHbIe Ha
pucyHke. C NoOMOLLpBHO, KaKMX U3 ykasaHHbIX MpMBopoB MOXHO cobunpaTtb Bogopon? OB60CHyNTe CBOW OTBET,
NCXOAs U3 CBOMCTB AaHHOro rasa. Puc. 7. Npunbopbl Ans cobupaHus ra3os

(A)

TOUKA \! POCTA

[deMoHcTpaunoHHbIn akcnepumeHT Ne 3. « 3aKoH COXpaHEeHUs MaccCbl BELLECTBY
TeopeTtuyeckas YacTb. MNpu U3yyeHnn AaHHOW TeMbl LieniecoobpasHo co3aaTh NPoGemMHyo cuTyauumio, ons
paspeLleHnst
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KOTOPOW y4Yalumecs BblABUraloT rmnoTesbl, TpebytoLme akcneprMeHTanbHon npoeepku. MNpu obeyxaeHun
NpeanoXeHHbIX BapMaHTOB NPOBEPKMN BbIABUHYTbIX TMNOTE3 BOCbMUKITACCHUKM NpeAiaratoT pasfnnyHbie
BapWaHTbl KOHCTPYKLMM NPMOOPOB, T.€. NPOSIBNSIIOT TBOPYECKYIO aKTUBHOCTb, B XOA4€ KOTOPOWN MNPOMCXoauT
nepeocmbicrieHne NpuobpeTaemMblix 3HAHWIA.

Ha ypoke yvawmecs y3HaoT o pabotax M. B. JlomoHocoBa u A. JlaByasbe, NOCBALIEHHbLIX OTKPbITUIO 3aKOHa
COXpaHeHus1 Macchbl BelLecTB, OPMYIIMPYIOT 3aKOH, MPUXOAST K BbIBOAY, YTO Macca BELLECTB B Xo4e
peakumn OOJKHA OCTaBaTbCs MOCTOSIHHOW. [JOOUBLUMCH NOHMMAaHMWS AaHHOIO Te3uca, yumTerb
AEMOHCTPUPYET SKCNEPUMEHT .

[MpakTnyeckas YyacTb. LleJ'Ib pa6OTbIZ SKCNnepnmMeHTaribHO OoKa3aTb 3aKOH COXpaHeHUA MacCbl BELLECTB .

LononHumernbHoe 060pydoeaHue: BECbl TEXHOXUMMUYECKUE UITN 3NEKTPOHHbIE; cBeYa; konba niockogoHHas
250 Mn; NoXKa ANs CKUraHUs BELLEeCTB.

Mamepuarnei u peakmussbi: cBeya.
TexHuka 6e3onacHocmu: BbINOMNHATL TpeboBaHMs NPy paboTe C OTKPbLITLIM NIaMeHEM.

UHCMpyKyus K 8bINofIHEHUO: Ha pblbaXXHbIX MW 3NEKTPOHHbBIX BECaxX YpaBHOBELLMBAETCS CBeYa, a 3aTeM
yunTernb 3axuraeT e€. Yyalwpecsa HabnogaroT, YTo B TeyeHne ~1 MMH paBHOBECWE BECOB HapyLLaeTcs,
YyallKa C ropsilen ceevon NoAHMMAaeTCs BBEPX. YyalmMmcs 3agatoTcst Bonpockl: «Kak MOXHO 06bsCHUTL
Habnogaembi hakT? Kak 3TOT hakT cornacyeTcsi C 3aKkOHOM COXpaHeHus macchl BewecTs?» O6cyxaeHne
OaHHbIX BOMPOCOB NPUBOANT yYaLLMXCS K MbICITM O TOM, YTO SKCMEPUMEHT NPOBEAEH HEKOPPEKTHO, creayeT
N3MEHUTb KOHCTPYKLMIO Nprbopa.

YunTenb 3apaHee O0MKeH NoAroToBMTb KONOY AOCTaTO4HO 60nbLIoro o6bEma ¢ XopoLlo NoAorHaHHOM
npoGKon, B KOTOPYIO BCTaBIEHA NoXeykKa.

B noxeuke 3akpennsetcs ceeya. Becb npnbop B cbope 3apaHee
ypaBHoBelUMBaeTcs Ha Becax (puc. 8) . Korga yvalumecs npuxodsaT K BbIBOAY, YTO ONbIT crieayeT NpoBOAUTb
B 3aKpbITOM Npubope, yumTenb AOCTaéT BeChl C KONOOW, 3axxuraeT cBevy, 3aKpeniéHHyo B JTOXXeYKe, BHOCUT
B KONOY M NNOTHO 3aKpblBaeT. Yyalumecs BUAAT, YTO paBHOBECKE BECOB HE HapyLUaeTcsi B Xo4e BCero
3KCrnepuMeHTa .

Puc. 8. MNpubop ang AeMoHCTpauun 3akoHa COXpaHeHUsi MacChbl BELLECTB

BbiBOAbI:
B BbiBOgax Heo6Xx04MMO OTpas3nTb Te3NC, YTO Macca BEeLEeCcTB NPU NpoTeKaHUN XUMUYECKOWN peakLmm
coxpaHsieTcs .

KoHmporibHbIe 80rpochi:
3apaHus ons passuTus OyHKLMOHANBHON rpamMoTHOCTH

1. [Mpu ropeHuun gpoe. octaétca 3ona. Macca 30mbl MeHbLLE Macchl B3ATbIX A5 CKUraHus apoB. Kak
MOXHO OBBACHUTL 3TOT hakT?

2. [ns npyrotoBneHus MAcHoro 6ynboHa noBap B35S Kycok msica maccou 1 kr . [locne Bapku Kycok
msica ctan Becutb 800 r . lNovyemy macca nameHmnacb?
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TOUKA \! POCTA

HemoHcTpaumoHHbIn akcnepmumMmeHT Ne 4. «OnpegeneHne coctaBa Bo3ayxay

TeopeTtuyeckas Yyactb. [lepea npoBeaeHnemM aKcnepMMeHTa yvalmnumces HeobxoanmMo 06BACHUTL YCTPOMCTBO
npubopa, 4To 03Ha4valoT AeneHus. Takke Heobxoammo ybeauTbes, 4To npobka npubopa repMeTUyHO
3akpblBaeT cocyf. [pakTmnyeckas Yactb. Llenb paboTbl: akcnepnMeHTanbHO onpeaenvtb 06bEMHYH0 OO0
Kucrnopoaa B BO3AyXe .

LononHumenbHoe obopydosaHue: Npnbop Ang onpeaeneHns coctaBa Bo3ayxa, LUTaTMB, CMMPTOBKA,
CTEKNsSAHHANA Nanoyka, NyyYnHa, ctakaH ¢ BOOOW.

Mamepuarsi u peakmusebi: KpacHbIn hocdop.
TexHuka 6e3onacHocmu: C 0CTOPOXHOCTbLIO 0bpallaTbes ¢ ropsawmm ocgopom.

MHcmpyKuu;v K 8bIMNOJIHeHUIO:

1.Kpuctannmsatop HanonoBmHy 3anonHUTe BO4OW. Ha noBepxHOCTb BoAbl NoMecTMTe hapdopOoBYHO YaLLKY C
1—1,5 r cyxoro kpacHoro coccopa. 2.06patute BHMMaHWE Ha HEOBXoaMMOe YyCnoBme 3KCrnepuMeHTa —
BNaxHbIn poccop ncnonb3osaTb Henb3sa! docopa AomkHO ObiTh B3ATO 6GonbLue, Yem TpebyeTcs Ans
CBSA3bIBaHMSA BCErO KMCNopoaa, Haxoaswerocs B cocyae.

1. OrtkponTe npobKy Nnpnbopa n NOMeCTUTE KONOKOM B KPUCTANIn3aTop ¢ BOAOW. [lorpysnTe KONokon B
BOAY HaCTOSbKO, YTOObI YpOBEHb BOAbLI COBNagar C HXHUM AeneHMeM Korokona. [pu aToM HUXHUI
Kpawn KOonokona He OOMKEeH JOXOAMTb OO0 AHA KpucTannmaaTtopa . [1ns 9Toro Konokosn 3akpenuTe B
LTaTMBe UM NOMeCTUTE Ha AHO KpuctannmnsaTtopa ABe CTEKISHHbIE NaroYku .

2. CunbHO pa3orpeB KOHeL, CTEKITAHHOM NarnoYku, onycTuTe eé B KOMOKON 1 nogoxrute docdop. Kak
Tonbko choccpop 3aroperncs, BbICTPO M3BMEKUTE NANoOYKy U 3aKporTe Kornokon npobkon. Konokon
3anonHseTcs ryctbiM 6enbiM AbIMOM, COCTOSILLMM M3 YacTuiek ocdopHOro aHrnapuaa.

3. [lpwu ropeHnn occopa 06bLEM BO3Ayxa BHYTPU KONOKONa BHavane oT HarpeBaHusl HEMHOIo
yBenuymnBaeTcs, a ypoBeHb BOAbl B KOMOKone noHmxkaeTtcs . [1o mepe pacxogoBaHus kucrnopoaa
nnams nocteneHHo racHeT. benbit ochopHbIM aHrMapua pacTeopseTcs B Boge . Cocyn
oxnaxpaaeTcs, ra3 B KONoKone NocTeneHHo yMeHbLlaeTcsi B 06béMe . YpoBeHb BOAbl B KOMNOKONe
noBbllWaeTcd . B kpuctannusatop gonente BOAbl B TakOM 06beme, 4ToObl BHYTPY U CHapPYXU
KOmnokona ypoBHU 6binv O4MHAKOBbLI U COBMaZanu co BTOPbIM AeneHneM KOnokona.

6 . OTkponTe Npnbop 1 NpM NOMOLLIM ropsLLEN NYYNHbI YOeauTecb B TOM, YTO OCTaBLUMACS B KOJTOKOSIE ras He
noaaepXvmeaeT ropeHns. Pesynbtathl HabnogeHnn

B BbIBOAax ykasaTb coaeprkaHue kucnopona B Bosayxe (B %).

KoHTponbHble Bonpockl: 1.Kako ras pacxogyeTcs npu cxuraHum gocgopa B Bosayxe? 2.Kakon o6bEM
kucnopopaa B Bo3ayxe? CKOMbKO 3TO cocTaBnsAeT B npoueHTax? 3.Moyemy Ans npoBeaeHus aKkcnepmMMmeHTa
6epyT n3bbiTok dpoccopa?

4 Kakow ras octancs B kornokone nocne cropaHna goccopa? 5.3aganuns ans nogrotosku k NMA, BIMNP
YKkaxnTte, B Kakyto rpynny BXoAAT BeLLeCTBa, 3arpsasHAaoLLme BO3ayX:

1. BOASIHONM nap, YrneK1crblii ras; 2.CepPHUCTLIN ras, okcuabl a3oTa; 3.KMCOpPOoA, a3oT; 4.refnmi, KUCNopoa

Uucno geneHuin B npubope, 3anonHEHHbIX Yucno geneHuin B npnbope,
BO34yXOM (OO npoBefeHNs peakumm) 3anonHeHHbIX razamm (nocne

NpoBeneHUs peakLm) Kakon ras npopearmpoBan

BbiBOAbI:

TOUKA ! POCTA
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9 knacc
HdemoHcTpaumnoHHbIN akcnepumeHT N2 1. «TennoBon adpchekT pacTBOpeHUs BelecTB B BoAe»

TeopeTtuyeckas YacTb. PacTBopeHie BellecTs npeactasnsaet cobom CroXxHoe PU3NKo-XMMMYeckoe sBrneHue,
3aBucsLLee OT NPUPOabLl PAaCTBOPEHHOIO BELLECTBa U PacTBOPUTENSs, OT TeMNepaTypbl U KOHLIEHTpaLMm
o6pasytoLerocs pacTeopa.

Mpu pacTBOpPEHUM KpUCTaNMYECKMX BELLECTB B BOAE NPOUCXOAAT TPM OCHOBHBIX Npouecca. 1.PaspylieHune
KpUCTanNn4Yeckom peLléTki pacTBOPSIEMOrO BELLECTBA — 3HAOTEPMUYECKUIA NpoLiecC.

1. Mvapartaums, T.e. B3anmMogencTane 4actuu, (MOHOB MM MOSIEKYI) paCTBOPSIEMOro BELLLECTBA C
MorieKkyramMmm BoAbl — 3K30TepmMmyeckuii npouecc . 3.NlepeHoc rmapaTMpoOBaHHbIX YacTuL, OT rpaHuLbl
Kpuctann-pacTteop B 06wuin 06EM pacTBopa, 3TOT NPOLLECC HE CONPOBOXAAETCH HU BblAENeHNeM,
HY NOrMOLLEHNEM TENMOTI.

B 3aBncuMmMocCTM OT Toro, TensioBon adhdeKT Kakoro n3 AByxX NpoLeccoB (paspyLleHre Kpuctanna nnm
rmgpartaumus Yactuy) npeobnagaet, obLwmi TennoBon adheKT pacTBOPEHUA MOXET ObiTb BENTMUYNHOMN
NOJIOXMUTENTbHOWN NN OTPULATENBHOMN.

MpakTnyeckas Yactb. Lens pabomsi: onpeaenntb TENNOBOM 3(hdeKT pacTBOPEHUSI CEPHOWN KUCMOThI,
rmapokcmaa HaTpus U HATpaTa aMMOHUS .

lMepeyeHb Bamyukos yughpoeol nabopamopuu: AaTYMK TeMmnepaTypbl NIaTUHOBLIN .

HononHumernsHoe obopydosaHue: cTakaH Ha 150 mn — 3 WT.; CTEKNsIHHAA nanoyka; NpombiBanka; MepHas
npobuvpka; wnatens — 2 wr .

Mamepuarbl u peakmuebi: cepHasi KUCnoTa (KOHL, .); TMAPOKCUA HaTPUsi KPUCTANSIMYECKUI; HUTPAT aMMOHMS

TexHuka 6e3onacHocmu: 1.CepHasd kMcnoTa n rmapoKcna HaTpust ABNAKOTCA arpeCCMBHbIMU BELLIECTBAMM.
Heobxoammo octeperatbcs UX NonagaHusa Ha Koxy n ogexay. 2.bepeub rnasa! 3.Heob6xoaAMMO NOMHUTL
npasnno passeaeHns Kncnot. 4. Ha paboyem mecTte fomkHbl ObiTb HENTpanuayoLwme cpenctea: 2%-Hble
pacTBOpbl rMapokapboHaTa HaTPUSA U YKCYCHOW KUCHOTbI.

MHcmpyKuu;v K 8bIMNOJIHEeHUIO.

1.B nepBbii ctakaH Hanente 50 mn Boabl. 2.C nomoLlbto AaTymka onpedenute e€ temnepatypy. 1. OTmepbTe
10 MN KOHUEHTPUPOBAHHOW CEPHOWN KACIOTbI U MeAMEHHO, NPX NepeMeLlMBaHMM pacTBopa CTEKISAHHOMN
narnoykon BnmBamnTe cepHyto kucnoty. ObpaTute BHMMaHME Ha NOPSOAOK CMELLUMBAHNS BOAbl U CEPHON
kncnotel! Cnegute 3a nameHeHneM TemnepaTypbl NPy pacTBOPEHMM KMCnoThl. Hanbonee Bbicokoe
nokasaHue TemnepaTypbl 3aHecuTe B Tabnuuy. [latyumk TwaTtenbHO NPOMONTE BOLOMN.

2. Bo BTOpoOW cTakaH nomMecTuTe okono 8 r TBEPAOro NOpoLUKa rmapokcuaa Hatpusa n snente 50 mn
Boabl. OnycTuTe gaTtyumk TemnepaTtypbl U nepemelante pactsop. OTMeTbTE camMoe BbICOKOE
3HayeHne TemnepaTtypsbl. TWwaTenbHO NPOMONTE AaTYNK BOAOMN.

3. B TpeTuin ctakaH HacbinbTe 15 I MENKOKPUCTANIMYECKOro HATpaTa aMMOHUs 1 nNpuneinTe 50 mn
Boabl. OnycTnTe AaTymK TemnepaTypbl U ObICTPO NepemelanTe pacteop. Hanbonee Hu3koe
3HadeHve TemnepaTypbl 3aHecuTe B Tabnuuy.

PesynbTaThl UaMepeHuii/HabnogeHnn

OTpa3anTb, kakon TennoBon addekT npeobnagaeT Npu pacTBOPEHUU B Boe CEPHON KUCMNOThI, HATpaTa
aMMOHUS, rMapokeuaa HaTpus.

KOHmpOﬂbeIe 80r1pocChbl.

1.06bsACHUTE, noyemy npu pactesopeHunn ogHmMxX BelwecTB B BOAE BblAENAETCA TenrioTta, Apyrmx —
nornowaeTcs. 2.I'Ipennono>i<v|Te TEennoBon Sd)(beKT npouecca pactBopeHnd B BoAe rmapokcnaa Kanus.

TOUKA \!pocm
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WNccnenyemas cuctema AuctunnuposaHHas Boaa Boga + H2504 Boga + NaOH Boga * NHANOZ

Temnepatypa, °C

Bb1800b!:

MpakTuyeckasi paboTta. ANeKTPONUTbI M HEINEKTPONUTLI.

TeopeTtuyeckast YacTb. MNpy pacTBOPEHWUN B BOAE MOHHBIX COeAMHEHWI MOMNSPHbIE MOMEKYIbl BOALI OKPYXKatoT
(conbBaTUPYIOT) 3apsKEHHbIE MOHbI, NEPEBOAS UX B pacTBop. MonekynsipHble COeANHEHUS CONbBaTUPYHOTCS,
HO He pacnajgalTcs Ha MOHbI. B nepBom criyyae pacTBop NpOBOAMT 3MEKTPUYECKMIA TOK, BO BTOPOM HET.

OI'Ipe,EI,eJ'IVITb NnpuHaaneXxHoCTb BelleCTBa U pacTtBopa BelleCTBa K 3J11eKTpoJinTaMm MOXXHO Nnpu rnoMoLLmn
N3MepeHna anekTponpoBoaHOCTN. Ecnn ANEKTPOnpoBOAHOCTb BEJIMKa, TO MCCﬂeﬂyeMbIVI 0bbekKT —
SNEKTPOJINT. Ecnn 3HaueHne ANEeKTponpoBOAHOCTN MEHblLUe 20 mkCwm/cm, To 31O HEe3NEeKTPOoJInT .

MMpakTnyeckasa YyacTb.

Llenb pa6ombl: onpenennTb NpUHaAnNeXHoCTb BELWEeCTB, CMecel BeLecTs n pacTBOpOB BELWECTB K
ANEKTPpOoInTamMm N HEeINEeKTpornnTam .

lNepeyeHb Bamyukos yugposol nabopamopuu: [aTYMK SNEKTPONPOBOAHOCTM . [lononHUTENbLHOE
obopypoBaHue: cTakaHbl Ha 50 Mn; WTaTUB € 3aXKMMOM; NpoMbIBarnka . MaTtepuarbl U peakTuBbl:
ONCTMINNUpOBaHHasi Boda; no 20 Mn 3TUNOBOro cnupTa, 6eH3nHa, kepocuHa; 5%-Horo pacTeopa caxapo3bl,
pacTtBopa cnupTa (1:1), 5%-Horo pactBopa xnopuga Hatpus; 5%-Horo pacTteopa xnoposogopoaa; 5%-Horo
pacTBopa ruapokcmaa HaTpusi, noBapeHHas conb (TBEpaas), caxap (TBEpAbIN) .

TexHuka 6e3onacHocmu: [Npun paboTe C roproUMMK XNOKoCTAMM (CNUPT, BEH3NH, KEPOCKH) BONN3N HE JOSMKHO
ObITb OTKPbLITOrO OrHA. MHCMPYKUUS K 8bIMOTHEHUIO:
1.B cTakaH nomecTuTe NOBaApPEHHYIO COfb M ONYCTUTE B CTakaH AaTyMK SNeKTponpoBogHocTK . MposoanT nn

COMb 3MNeKTPUYECKMI TOK? 2.AHanorMyHble AeNCTBUA NpoBeauTe ¢ caxapo3on . 3 . B ctakaH HanenTte 20 mn
nccriegyemoro pacteopa.

1. OnycTtuTe B HEro AaTymMK SMEKTPONPOBOAHOCTU, 3aKpENnEHHbIN B Nanke wratmea. Habniogante 3a
N3MEHEHNEM 3HAYEHNST ANEKTPONPOBOAHOCTU. Korga nokasaHusa gatymka nepectaHyT U3MEHATLCS,
3anumnTe ero 3HayeHune B Tabnuuy .

2. O6paTtute BHMMaHue! [laTumk nocne Kaxxgoro onbiTa TwaTenbHO NpoMbiBaeTcs Bogon. 6.3atem
AaTyvK ONyCcTUTE B CredyroLuin pacTBop . AHanorMyHble 4encTeusa npogenanTte co BceMm
pacTtBopamu. PesynbTaTbl namepeHnm

1.06paLuar0T BHUMaHue, 4TO HN ANCTUNINMpoBaHHaaA Boaa, HA TBépﬂaﬂ COJ1b HE NMpoBOOAT 3JIEKTPUHECKOIo
TOoka. Tem He MeHee pacTtBoOp Ccosin B BOAE nNpoBoaAuUT SﬂeKTpMHeCKMVI TOK. OTO 3HAYUT, 4YTO B pacTBope
OTKyAda-TO NOABNAKOTCA NOABUXHbIE 3apAabl. Mog ato HabnoaeHne BBOOAT onpepeneHne anekTponnta n
MeXaHU3m C-)ﬂeKTpOﬂVITVIquKOﬁ anccounaumn.

2 . Bcerga nu BoAHbIe pacTBOpbI BELLECTB NPOBOAAT 3NeKTpuyeckmn Tok? He Bcerga, T.e. HEKOTopble
BELLEeCTBa He Jal0T MOHOB NPY pacTBOPEHUN . ITO — BeLLLeCTBa C MONEKYNAPHON KpUCTannmyeckon
pewéTkon. 3.3agaHuns ans noarotosku kK MA, BIP A) K xopoLlo pacTBOpMMbIM aneKkTponutam

OTHOCATCH:
Ne HasBaHue BellecTBa, 3HayeHre anekTponpoBoAHOCTU, MKCM/CM ONeKTPonUT NN Heanekx
onbltTa | pacteopa

1

2

KOHmpOﬂbeIe 80r1pOChI.

1.rugpokena 6apus; 2.coocpat marius; 3.cynsdng meau(ll); 4.kapboHaT kanbums. B) SnekTpudecknn Tok
npoBOAUT:
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1.pacTBOp STUMOBOrO CNMPTA; 2.pacTBOP MMULEpPUHa; 3.pacTBOp rMOKO3bl; 4.pacTBOP rMOpPOKCHMAa KanbLms.
Na6opaTtopHbIi onbIT Ne 1. «BrnusHve pactBopuTens Ha auccoumaumion»

TOMKA \' POCTA
\ TeOpeTquCKaﬂ yacTb. Bo MHormx Xrnopugax nepexogHbiX MmeTarnnoB CBA3N MMEKT B

3HauMTENbHOM Mepe KoBarleHTHbIN xapakTep . ManononsipHblie pacTBOpUTENM (CNUPT U aLETOH)
CONbBaTUPYIOT MONEKysbl LenvkoM. Mpu fobaBneHnn Boabl OHA CONbBATUPYET MOHbI, Bbi3blBast
3MNEeKTPONMTMYECKyto anccoumnaumio . LiBeT pactBopa npy 3TOM U3MEHSIETCS, @ NEKTPONPOBOAHOCTb PE3KO
BO3pacTaer .

[MpakTnyeckasa YyacTb. LleJ'Ib pa6OTbIZ C(bOpMVIpOBaTb npencraBrieHne o pornun pacTtsopuTena B
C-)ﬂeKTpOﬂMTquCKOﬁ anccounaumn.

lNepeyeHb Oamyukos yugposol nabopamopuu: JaTYMK SNEKTPONPOBOAHOCTH .

HononHumernsHoe obopydosaHue: ABa BbICOKUX XUMUYECKNX CcTakaHa (50 mMn); CTeknsaHHasa nanoyka.
Mamepuarnsi u peakmusbsi: CuCl2 6e3BoaHbIN (MMeeT KopuiHeBbIn UBeT . [MonyyaloT, Harpesas

Kpuctannormgpart B Yallke A5ld BblMapuBaHUA . XpaHﬂT B MJIOTHO 3aKpPbITOM cocyp,e); aueToH unum cnupt .

TexHuka 6besonacHocmu: 1 . CI'IVIpT M alueToH — roprovyme sellecTtea. He ncnonb3oBaTb OTKPbITOE niiama.
CneupanbHbie Mepbl 6esonacHocTn npu pa60Te C NroprYMMn XMagKoCTaAMN. M3beratb nonagaHusi conen meam
Ha KOXY 1 ogexnay, Tak Kak OHU A00BUTDI.

2 . [Npwn nonagaHnm cMbITb X0No4HOW BoAon 6e3 Mbina.
UHCMpPyKUUS K 8bIMOSTHEHUIO:

1. B xummyeckunn ctakaH HacbinbTe ~0,5 r 6e3soagHoro xnopuga meau (l1) CuCl2 n HanenTte ~25 mn
cnvpTa UM aueToHa .

2. PacTBopuTe BeLLECTBO, NepeMeLLnBasi COAepXMMOe CTakaHa CTEKNSHHON nanoykon. Ecnm
pPacTBOPUTL COSb NOMHOCTbLIO HE YAAETCsl, akKypaTHO CrevTe NofyYeHHbIi pacTBOP B APYrol CTakaH.

3. T[lorpysuTe B pacTBOp Lyn AaTynKa 3NeKTPONpOBOAHOCTM U M3MepbTe 3NEKTPONPOBOAHOCTS . 4.
O6paTtute BHMMaHVe Ha UBeT pacteopa. [1punente k pactBopy 25 mn BoAbl. [NepemeluanTe,
obpaTuTe BHMMaHWE Ha U3MEHEHMe OKpacku. 5./13mepbTe anekTponpoBOAHOCTbL MOYYEHHOIO
pacTsopa .

Bbigodhbi: OTpa3VITb BITnAHNE paCTBOPUTESTA Ha 3NIEKTPONPOBOAHOCTbL COJIN.

KoHmpornbHbie gonpocki: 1.0 4éM cBuaeTenbCTBYET POCT MEeKTPONPOBOAHOCTN CONM Npu gobaBneHuu
Boabl? 2 . [lovyeMy nsmeHsietcs LBeT pactBopa? 3 . Kak BnusieT npupoga pacTBoputens Ha

PesynbTaThl UaMepeHuii/HabnogeHnn

BelecTBo | OnekTponpoBOAHOCTbL B cnMpTe (aueToHe) | 3neKkTponpoBOAHOCTbL Nocne JobaBneHus BC

Xnopua meau (11)

3MNEeKTPONUTUYECKYIO ANCCoLMaLNo?

NaGopaTopHbIl onbIT Ne 2. « CunbHble 1 cnabble aneKTPonuTbI»
TeopeTnyeckas YacTb. DNEKTPONMTAMMU HA3bIBAOTCA BeLLECTBa, pacnaaaolmecs Ha MoHbl BCneacTave
3NEeKTPONUTUYECKO
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anccounaumn. PaCTBOpr SNEKTPOJINTOB ABNAKTCA NPOBOAHMKAMW BTOPOIro poda, Tak Kak npoBoAAT
C-)ﬂeKTpVIquKMm TOK 3a CYET MoHOB. o cnocobHOCTM K SﬂeKTpOﬂVITVI‘-IeCKOVI anccounaumn SneKkTponnTbl
YCIOBHO pa3fendarT Ha CUTbHbIE U cnabble. CunbHble ANEKTPONNTBLI NMPaKTN4YeCKn NOJIHOCTbIO
anccoummnpoBaHbl Ha MOHbI B pa3638ﬂeHHbIX pacTtBopax . K HUM OTHOCATCS MHOTME HeopraHn4yeckme corsu,
HEeKOTOpPbIE KUCIOThl U LWeo4n

. Cnabeble ANEKTPO- NINTbI JTULb YaCTUYHO AMCCOoUMMpOBaHbl Ha NOHbI, KOTOPblEe HaxoaATCcA B AMHaMU4YEeCKOM
paBHOBECUU C HEANCCOLUMNPOBAHHBbIMW MOJIEKYIIAaMU . K cnabbim ANEeKTpoJSIMTamM OTHOCATCA MHOIMe
opraHn4eckne KMcnoTbl U OCHOBaHUA .

MpakTnyeckasa vactb. Llesb pa6omb/: onpenennTb, ABNAKOTCA I BblAaHHbIE BelleCTBa CUITbHbIMU UITN
cnabbimu ANEKTPONMTaMmn Ha OCHOBaHUN N3MEPEHUA INEKTPONPOBOAHOCTU NUX PpaCTBOPOB .

lNepeyeHb Oamyukos yugposol nabopamopuu: JaTYMK SNEKTPONPOBOAHOCTH .

HononHumernsHoe obopydosaHue: TpU XMMUYECKNX cTakaHa (25—50 Mn), npoMbiBanka ¢ AUCTUNNIMPOBaHHOM
BOOWN .

Mamepuarbl u peakmusebi: 10 %-Hble pacTBOPbI COMSIHOWM, a30THOW U YKCYCHOW KUCIOT (kenaTenbHo B

KanenbHuLax); ounbTpoBansHasa bymara .

TOUKA \' POCTA 3
\ TexHuka 6e3onacHocmu: Cobnogante mepbl 6e3onacHoCcTv Npu paboTe ¢ kKucnotTamm u

Lenoyamu.
UHecmpykuus K 8bIMOHEHUIO:

1. B Tpu ctakaHa HanewnTte no 25—50 MmN AUCTUNNUPOBAHHOM BOApbI.

2. B nepsbii cTakaH gob6aBbTe 1 Kanmnto yKCYCHON KACMOTbI, BO BTOPOW — CONSAHON, B TPETUA — a30THOW.

3. V3amepbTe anekTponpoBOAHOCTb KaXaoro pacTBopa, BbiTMpas Lwyn dhunbTpoBanbHo bymaroi nocne
KaXkgoro namepeHusi . PeaynbtaThbl U3MEpPEHUIt

Ne 3HauyeHmne anekTponpoBogHOCTN, MKCM/CM Has3BsaHue BbigaHHOIO BellecTBa

3

Bbigodhbi: OTpa3VITe npuHaanexXHoCTb BeleCTB K CUJTIbHbIM U cnabbim ANeKTponTam. KOHTpOﬂbeIe
BOMPOCHI:

1.Moyemy pacTBOp CONAHOM KUCMNOThI Ny4lle NPOBOAUT 3MEKTPUYECKMI TOK MO CPaBHEHWIO C pacTBOPOM
YKCYCHOWM KncnoTbl? 2.K kakum aneKkTponmMtam OTHOCUTCSA pacTBOp a30THOM KMcnoThl? 3 . 3agaHne ang
nogrotoBkn k M'MA, BINP

CDOpMyJ'IbI TONbKO criadbix ANEeKTPOJSINTOB NMpeacTaBlieHbl B pAay:

1.Ca(OH)2, H25, H2504 2.H2CO3, NH3-H20, H25 3.KOH, KNO3, HCI 4.Zn504, MgCI2, HBr

HemoHcTpaumoHHbIn onbIT Ne 2. «3yyeHne BNnaHMSA pasnnyHbiX hakTOpoB Ha CKOPOCTb peaKkLmmy
TeopeTtuyeckas YyacTb. CyLlecTBYIOT pa3Hble Moandukaumm npubopa Ans n3yuYeHns XMMmn4ecknx peakumii. B
O[IHOM KOHCTPYKUMW POrb peakTopa BbINONHSeT 0bbl4Hasi npobupka, B apyron, 6bonee coBpeMeHHOM, — cocyn
JNlaHponbTa.

OpaHako TexHuKa AeMOHCTpaLMmn 3KCnepuMeHTa ocTaéTtes oanHakoBon. MeHsieTca nulb NOPSAoK
CMeLLnBaHuA pearnpyoLumx Bellects. CHavana B NpoBUpKy-peakTop 3anMBaeTCsl pacTBOp KACMNOThI, a B HEro
nomeLLaeTcsa TBEpAOE BELLECTBO (LIMHK, MpaMop).
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MNpakTnyeckas YyacTtb. Llenb paboTbl: N3yuntb BANSAHME pasnnyHbIX (aKTOPOB HAa CKOPOCTb XMMUYECKOW
peakLmu.

lMepeyeHb Gamyukos yughposol nabopamopuu: faT4MK TeMnepaTypbl NNaTUHOBLIN.

HononHumensHoe obopydosaHue: Npnbop Ans U3y4eHUs CKOPOCTU XMMUYECKUX PeaKLUi; aneKkTpudeckas
NNUTKa; CTakaH XMMU4ecknin Ha 250 Mn; WwnaTens; KpucTannuaaTop Ans NPoMbIBaHWA cocyaoB JlaHaoneTa;
npobupkn MX-21 (3 wr .) .

Mamepuarnbi u peakmuesbi: consiHas kncrnota (4%-Hbin); consiHasa kncnota (10%-Hbil); KyCodkn Mpamopa;
NOpPOLLOK MpamMopa; YKCycHas kucrnota (6%- Hblin); LWMHK; nepokcna Bogopoaa (3%-Hbin); AuoKeua MapraHua
(v) .

TexHuka 6e3onacHocmu: CobnogaTs npasuna paboTbl C KUCNoTaMu U HarpeBaTenbHbIMU ANEKTPUYECKUMN
npubo- pamu .

MHcmpyKuu;v K 8bIMNOJIHeHUIO!
Onbim 1.Bnusanne npupoabl pearnmpyrownx selectB Ha CKOpPOCTb XUMUYECKOMN peakumnn

B ogHo koneHo cocyaa JlaHgonbTa Hanente 3 mn 1 M pacTtBop yKCycHOM KMCroTbl ( 6%-Hbln pacTeop), B
Apyroe koneHo nomectute 2—3 rpaHynbl UnHka. Bo BTopon cocyn JlaH- gonbTta HanenTte 3 mn 1 M consiHown
kncnoTbl ( 4%-HbI), B Apyroe KorneHo — 2—3 rpaHynbl LUnHKa . MNpucoeanHuTte cocyabl JlaHaonsTa K
MaHoOMeTpUYECKUM Tpybkam.

Obpamume sHumaHue! OQHOBpPEMEHHO nepenenTe KUCoThl B cocyadax JlaHaonbTa K rpaHynam LMHKa.
CpaBHUTE YPOBHU XUOKOCTM B MaHOMETPUYECKMX TpyOKkax. Yualumecs AenatoT BbIBOA O pa3HOWM CKOPOCTH
XUMUYECKNX PeaKLUi .

Onbim 2. BnusaHwne KOHUEHTpauun pearmpyrowmx sewlecTB Ha CKOPOCTb XUMUYECKOMN peakunmn

B ogHo koneHo cocyna JlaHgonbTa Hanente 3 mn 4%-HoW CONSAHOM KUCMOThI, B APYroe KOSIeHO NoMecTuTe
2—3 rpaHynbl UnHka . Bo BTopon cocyq JlaHoonbTa Hanente 3 mn 10%-How ConsiHOM KUCMOThI, B Apyroe
koneHo — 2—3 rpaHynbl UuHKa. MpucoeamHnte cocyapl JlaHoonbTa K MaHOMeTPUYEeCKUM TpyBKam.

O6paTtnte BHMMaHue! OgHOBpPEMEHHO nepenenTe KUCNOoTbl B cocyaax JlaHgonbTa K rpaHynam LmHKa.
CpaBHWTE YPOBHM XMAKOCTM B MAaHOMETPUYECKNX TpyOKax. Yyallnecs genatoT BbIBOA O pa3HO CKOPOCTH
XUMMUYECKNX peaKLni.

Onbim 3. BnusaHwne TemMmnepaTtypbl pearmpyrowmx sewecTB Ha CKOPOCTb XUMUYECKOMN peakunmn

B ogHo koneHo cocyna JlaHgonbTa Hanente 3 mn 10 % consiHOM KNCNOTbI, B APYroe KoneHo nomectnte 2—3
rpaHynbl umMHka . Bo BTopon cocyq JlaHgonbTta Hanente 3 mn 10%-Hom cons- HOM KUCMOTbI, HAarpeTon Ha
BoasiHom 6aHe go 50 °C, B Apyroe koneHo — 2—3 rpaHynbl UuHKa. MNpucoeannnte cocyabl JlaHgonbTa K
MaHOMETPUYECKUM TPyOKam.

O6paTtnte BHMMaHue! OgHOBpPEMEHHO nepenenTe KUCNOoTbl B cocyaax JlaHgonbTa K rpaHynam LmHKa.
CpaBHWTE YPOBHM XMAKOCTM B MaHOMETPUYECKNX TpyOKax. Yyalmecs genatoT BbIBOA O pa3HOM CKOPOCTU
XUMUYECKNX peakLnm .

Onbim Ne 4. BnnsiHne noBepXHOCTU COMPUKOCHOBEHUS pearmpyoLLmnx BELLECTB Ha CKOPOCTb XMMUYECKOW
peakuum

B ogHo koneHo cocyana JlaHgonbTa Hanente 3 mn 4%-HoON CONAHOM KUCMOThI, B APYroe KoneHo nomectute 1 r
Mpamopa, B3ATOro B Buae kyco4ka. Bo Bropoin cocyq JlaHgonbta Hanente 3 Mn 4%-HOWM CONSAHON KACNOTbI, B
apyroe koneHo — 1 r nopotuka mpamopa. lNpucoegnHnte cocygbl JlaHgonbTa K MaHOMETPUYECKMM TpybKam.

Obpamume sHumaHue! OQHOBPEMEHHO nepenenTe KUCNoTel B cocyadax JlaHaonsTa K Mpamopy LMHKa.
CpaBHUTE YPOBHU XUAKOCTM B MaHOMETPUYECKMX TpyOKkax. Yualumecs AenatoT BbIBOA O Pa3HOWM CKOPOCTH
XUMUYECKNX PEAKLINA.

Onbim 5. BnusiHne katannsaTopa Ha CKOPOCTb XUMWYECKON peakLmn
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B ctakaH c Bogon, HarpeTon Ao 50 °C, nomectuTe 2 4EMOHCTPaUMOHHbIE Npobupkn ¢ 2 mn 3% -Horo
pacTtBopa nepokcuaa sogopoaa. BeigepxusatoT npobupkm B Boge okono 2 MuH. N3BnekuTte npobupkm u3a
BOASIHON 6aHM U NPOAEMOHCTPUPYNTE yHalLMMCH pe3ynbTaTt — Ha CTEHKaxX NPoBUPKM NOSIBUNUCH My3bIPpbKU
rasa kucrnopoga. B ogHy n3 npobmpok BHeCUTE Ha KOH4YMKe wnatens anokeng mapradua (1V) . Habnogaior
3Hepru4yHoe BblaeneHmne knucropoaa.

KoHmpornbHbie gonpocki: 1.0T kaknx pakTopoB 3aBUCUT CKOPOCTb XUMUYECKOW peakummn? 2.MNovyemy
pasnoxeHne nepokcnga Bogopoaa B NpucyTcTBUmM auokenaa mapradua (IV) cHadana ngét oveHb 6bICTpo, a
3artem 3amenndeTcsa?

1. 3agaHua anga pa3suTusa PyHKUUMOHANbHOW rPaMOTHOCTMU:

Ca

o=

t B Tpu ognHakosbie NPOBUPKM yYEHMKN Hanunm No 5 Mn pacTeopa
COJSIHOM KUCINOTbI OAMHAKOBOM KOHLIEHTpauun. B nepByto NpoBMpKy NONOXUIM CTPYXKKY XKernesa, BO BTOPYH —
CTPYXXKM LIMHKA, B TPETbIO — CTPYXKKN HEU3BECTHOTO CBETNONO SIPKO GrnecTswero

mMeTanna. Hambonee nHTeHCMBHO BblAeNeHne rasa Habnoganu B TpeTben Npobupke ¢ HEN3BECTHLIM
mMeTannom. Bo BTopon npobupke ¢ LMHKOM MHTEHCMBHOCTbL BblAENEeHNs rasa Obifia MeHbLUE, YeM B TPETLEN.
B nepson npobupke C xene3om MHTEHCUBHOCTbL BblAeNeHUs rasa Obina HaMMeHbLUEN.

a)[encTteue Kakoro haktopa, BIMAIOLLErO Ha CKOPOCTb peakuun, Habnganm yvawmecs? 6) Kakon metann
MOT HaxoaMTbCA B TpeTben Npobupke? 3anuwmnte Ha3BaHWe meTanna.

1. Ha rpacbvn(e npencrasrieHa 3aBUCUMOCTb KOHLUEHTPaUUnM NCXOOHbIX BELWEeCTB U NPOAYKTOB peakunn ot
BpeMeHU NpoTeKaHnA peakunin:

Puc. 20. Fpacbvn( 3aBNCUMOCTU KOHUEHTPpaunn NCXOOAHbIX BELECTB 1 NPOAYKTOB peakunn OT BpeMEHU
NpoTEeKaHNA peakunn

OnpeaenuTte, Kakast KpMBas ONUCbIBAET M3MEHEeHMe KOHLEHTPaLMU UCXOOHbIX BELLECTB, a Kakas — NPOo/yKTOB
peakumi .
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