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TOUKA \! POCTA

& |. IlosicHuTeIbHAS 3aNIHCKA
Pabouas mporpamma 1o XMMHH Ha yPOBHE OCHOBHOTO 0OIIIET0 00pa30BaHUs COCTABIICHA HA OCHOBE MOJIOKEHUH U TPEOOBAaHUH K pe3ysibTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBI, PEICTaBICHHBIX B DeiepaabHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHJAPTE OCHOBHOTO
o0rmrero oOpa3oBaHus, yTBEPKICHHOTO NMpHKa3oM MuHucTepcTBa 00pa3oBanus 1 Hayku PO Ne 287 ot 31.05.2021r., ¢ yuerom [IpumepHoit
nporpaMmsl Bocriutanusi, OcCHoBHOM oOpa3oBarenbHoi nporpammel MOV «Kukunckas OOL», npumepHoil paboueit nporpammsl MHcTHTYTA
cTpaTeruu pa3BuTHs oOpa3oBanus Poccuiickoit Akanemun obpasoBanust M, 2021.

B COOTBETCTBHH C

- [lonoxenuem o paboueit nporpamme yueOHoro npeamera, kypca MOV «Kukunckas OOILL». u opueHTHpOBaHA Ha pealn3aliio B [IEHTpe
00pa3zoBaHus ECTECTBEHHOHAYYHOUN U TEXHOJIOTHYECKOM HampaBieHHocTel «Touka poctay, coznannoro Ha 6aze MOY «Kukunckas OOILLD ¢ nensio
pa3BUTHS y 00Y4aIOIIUXCSl €CTECTBEHHOHAYYHOM, MaTeMaTUYeCKOi, HH(HOPMALIMOHHON TPaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U KPEaTUBHOTO
MBIIJICHHA, COBEPIICHCTBOBAHW S HABBIKOB eCTeCTBeHHOHay‘-IHOI\/’I 7 TEXHOJIOTHYECKOH HaITPaBJICHHOCTH, a TaKXKE JJIA HpaKTquCKOﬁ OTpa6OTKI/I
yueOHOTo MaTepHala o yueOHbIM npeameram «Pusnkay,«Xumusny», «buonorus, « TexHomorusy.

Ha 6a3e nieatpa «Touka pocTa» obecreunBaeTcs peau3aius 00pa3oBaTeIbHBIX POTPaMM €CTECTBEHHOHAYYIHOH U TEXHOJIOTHUECKON
HaIpPaBJICHHOCTEH, pa3padOTaHHBIX B COOTBETCTBHH C TPEOOBAHHUSIMHU 3aKOHOIATENbCTBA B cpepe 00pa3oBaHuUs U C YIETOM PEKOMEHIAINI
denepanbpHOTO onepaTopa ydeOHoro npenmeTa «XuMus». OOpa3oBarenbHas MporpaMMa T03BOJISIET HHTETPUPOBATH PEaTH3yeMble 31€Ch TI0IXOIBI,
CTPYKTYPY U COJIEpXKaHHEe TIPU OpraHu3aimu o0ydeHnss XuMuu B 8—9 Kiiaccax, BRBICTPOSHHOM Ha 0a3e JF000T0 U3 JOCTYITHBIX YUeOHO -METOTMIECKUX
komruiekcoB (YMK). Mcnonb3oBanue 000pyaoBaHus IEHTpa

«Touxa pocTa» NO3BOJIACT CO34aTh YCIIOBH:
e JIJId paCHIMPEHUSA COACPKAHUSA ITKOJIbHOI'O XUMHUYECKOT'O O6pa3OBaHI/IH;
e JIJId IIOBBIIICHU S MMO3HABATCJIbHOM aKTUBHOCTHU 06yqa}0mnxc;1 B eCTeCTBeHHOHaquOfI 06J'IaCTI/I;

e JUISl pa3BUTHS TUYHOCTH peOEHKa B Mpoliecce 00ydeHUs XUMHH, €ro CIOCOOHOCTEH, POpMUPOBAHUS U YIOBICTBOPEHUS COIUATBHO 3HAYNMbIX
HUHTEPECOB U MOTPEOHOCTEH;

® JJIA pa6OTI>I C O,HapéHHBIMI/I IIKOJIbHUKAMH, OpraHu3allii UX Ppa3BUTHA B PA3JIMIHBIX o001acTax O6paSOBaTCHLHOﬁ, TBOp‘IeCKOﬁ JACATCIIBHOCTH.

HpI/IMeHHH I_[I/I(prBLIe J'Ia60paTOpI/II/I Ha YpOKax XUMUH, yHAIIUECs CMOTYT BbIIIOJIHUTh MHOKECTBO Ha60paT0pHLIX pa60T " 3KCIICPUMCHTOB I10
nporpamMmme OCHOBHOM IIKOJIBI.
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1.

& HopmaTuBHas 6a3a
®denepanbHbIil 3ak0H 0T 29 .12 .2012 Ne 273-®3 (pex . ot 31 .07 .2020) «O6 o6pazoBanuu B Poccuiickoit @enepanum» (¢ U3M . ¥ JIOM ., BCTYI .
B cuiy ¢ 01.09.2020) . — URL: http://www .consultant .ru/document/cons_doc LAW_ 140174 (mata o6pamenus: 28 .09 .2020)

. ITacnopt HanmonaneHOTO NMpoekTa «O0pazoBanue» (yrB. npesuauymom Coserta nipu [Ipesunente PO no crparernueckoMy pa3BUTHIO U

HAI[MOHAJILHBIM TPOEKTaM, poTokoJ oT 24 .12 .2018 Ne 16). - URL.: https://login .consultant.ru
link?req=doc&base=LAW&n=319308&demo=1 (narta obpamenus: 10.03.2021)

I'ocynapcreennas nporpamma Poccutickoit ®denepanun «Pa3Butue o0pazoBanus» (yreepxaeHa nocranopiaeHueM [Ipasurtensctea PO ot 26
A2

2017 Ne 1642 (pen . ot 22 .02 .2021) «O06 yTBep)ACHUHN TOCYIapCTBEHHOM Mporpammbl Poccuiickoit deneparun «Pazpute oopazoBanus» . — URL:

http://www .consultant .ru/document/cons doc LAW 286474/ct742885¢783e08d938 7d7364e34126187ec138f (nara obpamienus: 10 .03 .2021)
4.TIpodeccronanbueiii ctangapt «llemaror (memarorndeckas AeATEIBHOCTD B JOMIKOJIBHOM, HAYaTbHOM 00II[EM, OCHOBHOM 00IIEM, CpeTHEM 00IIeM
o0pazoBaHuM), (BOCIIUTATENh, YIUTENb)» (pea. ot 16.06.2019 1.) (ITpukaz MunmncTepcTBa Tpyaa U conraibHOU 3amuThl PO ot 18 okTs6pst 20131 . Ne
544H, ¢ U3MeHEeHUsIMU, BHECEHHBIMU MTPUKa3oM MunuctepcTBa Tpyaa u corzamutsl PO ot 25 nekadpst 2014 r. Ne 11151 u ot 5 aBrycra 2016 r. Ne
422u) . — URL.: // http://mpodcrannapraenarora.pd (mara oopamenus: 10 .03 .2021)

1.

[Ipodeccrnonanphbiil crannapt «llemaror gomoaHUTENBHOTO 00pa3oBaHus aeTeit u B3pocibix» (IIpukas MunrCcTepCcTBa Tpyia U COIMATBLHOM
3amuThl PO o1 5 mas 2018 r. Ne 298n «O06 yTBepx)aeHuu npodeccruonanbHoro cranaapta «llemaror qomoaHUTEIFHOTO 00pa3oBaHus JeTeH 1
B3pocisix»). — URL: //https://profstandart .rosmintrud .ru/obshchiy-infor- matsionnyy-blok/natsionalnyy-reestr-professionalnykh-
standartov/reestr-professionalnykh- standartov/index .php? ELEMENT _ID=48583 (mara obpamenus: 10 .03 .2021)

deepanbHbI TOCYIAPCTBEHHBINH 00pa30BaTeIbHBIN CTAHAAPT OCHOBHOTO 001Iero 0Opa3oBaHus (YTBEp)KIEH PUKa30M MUHHCTEPCTBA
obpasoBanus u Hayku PD ot 17 gexabps 2010 r. Ne 1897) (pen.21.12.2020) . — URL.: https://fgos.ru (mara oopamienns: 10 .03 .2021)
7.DenepanbHbIil TOCYIapPCTBEHHBIA 00pa30BaTEIbHbIN CTAHIAPT CpeAHEro o0Iero 0opasoBanus (yTBEpKAEH MprKka3oM MHUHUCTEPCTBA
obpazoBanus u Hayku P ot 17 mast 2012 . Ne 413) (pea.11 .12 .2020) . — URL: https://fgos.ru (nata o6pamienus: 10 .03 .2021)
8.MeToquuecKkrue peKOMEH IAINH 110 CO3/IaHHI0 U (YHKIIHOHUPOBAHHUIO ICTCKUX TEXHOMApKOB «KBaHTOpHyM» Ha 6a3e 0011e00pa3oBaTeIbHbIX
opranu3anuii (yrBepkIeHbl pacropsbkenneM MunucrepceTsa mpocserienust PO ot 12 suBaps 2021 r. Ne P-4) . —

URL.: http://www .consultant .ru/document/cons_doc_LAW 374695 (nara o6pamenus: 10 .03 .2021)

1.

Mertorueckre peKOMEHAIMH TI0 CO3aHUI0 U (PYHKIIMOHUPOBAHHUIO IIEHTPOB IdpoBoro oopazoBanus «IT-ky0» (yTBepk aeHbI
pacnopsbkeHrneM MununctepcrBa npocsenienns PO ot 12 suBapst 2021 r . Ne P-5) - URL: http://www
.consultant.ru/ document/cons_doc_LAW 374572

(mata obpamenus: 10 .03 .2021)



1. Meroanyeckue peKOMEHAAIUH 110 CO3aHUI0 U (PYHKIIMOHUPOBAHUIO B 00I11€00pa30BaTEIbHBIX OPraHU3aIHIX, PACTIOIOKEHHBIX B CEITLCKOM
MECTHOCTH U MaJIbIX FOPOJIax, LIEHTPOB 00pa30BaHUs €CTECTBEHHOHAYYHOM M TEXHOJOTHUYECKOW HanpaBieHHocTel («Touka pocTay)
(yTBepkIeHBI pacnopsbkeHrneM MunuctepceTBa npocserienus Poccuiickoit @eneparuu ot 12 ssuBaps 2021 r. Ne P-6) . —

URL: http://www.consultant.ru/document/cons_doc_ LAW 374694/ (nara obpamenus: 10 .03 .2021).

J1st m3ydeHus npeaMera « XHMHUs» HA ITanie 0CHOBHOT0 o0uiero oopazoBanus orsoautces 140 yacos: 8 kiacc - 68 yacos; 9 kimacc —68 yacos.
JlanHast oOpa3zoBaTenbHast MporpaMma 00eCcIIeYMBaeT YCBOCHHE yIAITUMUCS BAKHEUITNX XUMUYECKUX 3aKOHOB, TEOPHUI U MOHIATUH; POPMUpPYET
MMpEACTAaBJICHUEC O POJIM XMMHHU B OKPYKAOIIEM MHUPEC U JKMU3HU YCIIOBCKA. HpI/I 9TOM OCHOBHOC BHUMAHUEC YACTIACTCA CYITHOCTH XUMHUYCCKUX peaKuHﬁ
¥ METO/IaM MX OCYIIECTBIICHHUS.

OaHMM U3 OCHOBHBIX MPUHIUIIOB TOCTPOECHUSI TPOIPAMMBI SIBJISIETCS TPUHIIMI JOCTYITHOCTH . DKCIIEpUMEHTANIbHbIE JAHHbIE, TOTyY€HHbIE
YYAIIMMMCS TIPU BBINOJHEHUN KOJIMYECTBEHHBIX OIBITOB, O3BOJISAIOT YHAIUMCS CAMOCTOSITENIBHO JIEIAaTh BBIBOJIBI, BBISIBIIATh 3aKOHOMEPHOCTH.
[Toaxo/ibl, 3a7105KEHHBIE B CO/IEP)KAHUE MTPOrPaMMBbI Kypca, CO3JJat0T HEOOXO0IMMBbIE YCIIOBHUS JJIi CUCTEMHOT'O YCBOEHUS yUYalllUMUCA OCHOB HayKH, JJIs
ofecrnevyeHrs pa3BUBAIOIIETO U BOCIUTHIBAIOLIETO BO3IEHCTBUS 00yUeHUS Ha JINYHOCTH ydaiierocs. @opMupyemble 3HaHUS JOJKHBI CTaTh OCHOBOM
CUCTEMBbI YOSK/IEHUH IIKOJIbHUKA, [IEHTPAJIbHBIM SIIPOM €r0 HayYHOTO MUPOBO33PEHHUSL.

TOUKA \\' POCTA
= 1I.COOEPXAHUE YYEBHOI'O NMPEOMETA «XUMUA» MO TIOOAM U3YYHEHWA 8 KITACC

HepBOHa‘IaﬂbHLIe XHUMHYIECCKHEC ITOHATHUSA

HpeI[MeT xuMuH. Poas XUMHY B )KW3HH YeJloBeka. Tena u BCHIICCTBA. du3nyeckre CBOMCTBA BEIICSCTB. ArperaTHoe COCTOSIHHUEC BCHICCTB. Ilousrue o
MCTOdaX ITIO3HAHUA B XUMHUH. Xumus B cucTeMe HaykK . UuncTele BelecTBa U CMECH . Cnoco0x1 pa3aciiCHus cMecel .

ATOMBEI 1 MOJICKYJIBI. Xumunaeckue 31eMeHThl. CHUMBOJIBI XUMMHYSCKHUX DJIEMEHTOB. HpOCTBIe H CJIO’KHBIC BEIICCTBA. ATOMHOMOJ'ICKYJIHpHOC YUYCHHE.

XumMuueckas (bopMlea. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHUTeNnLHAs aTOMHAs Macca.
OTHOCUTENLHAA MOJICKYJIIpHasA Macca. MaccoBas 101 XUMHYECKOTO dJIEMEHTA B COSIMHCHUU.

Ou3nyecKue U XUMUYECKUE IBIICHUS. XUMHUUYECKasi peakius 1 e€ Mpu3HaKu. 3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYECKHE YPaBHEHUS.
Knaccudukanus XuMHUYeCKUX peakiuuil (COeTUHEHHsI, Pa3I0KEHUS, 3aMEILICHU).

XUMHUECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XMMHMUYECKON TOCYA0H, C MpaBUiIaMH paboThl B 1ab0paTopuu U mpuéMamu oOpalieHus ¢ 1abopaTOpHBIM
000pyZI0BaHUEM; U3YUEHHE U ONHCaHHe (PU3NIECKUX CBOMCTB 00pa3Il0B HEOPraHMUECKUX BelIecTB; Ha0moieHne pru3nyeckux (MIaBiIeHUe BOCKa,
TasHUE JIb/1a, pAaCTHpaHUE caxapa B CTYIIKe, KUIIEHHE U KOHJICHCAIUS BOJbI) U XUMUYECKUX (TOpEHUE CBEUH, IPOKAIIMBAaHUE MEAHOM MTPOBOJIO KH,
B3aMMO/ICHCTBHE MeJla C KUCIOTON) sIBIIEHUM, HAaOII0/IeHHe U ONMCaHKUe MTPU3HAKOB MPOTEKaHNs XUMUYECKUX peaklnii (pa3iokeHue caxapa,



B3aMMO/ICHCTBHE CEPHON KHUCIIOTHI C XJIOPUAOM Oapusi, pasioxenue ruapokcuaa meau (I1) mpu narpeBanuu, B3auMOICHCTBHUE XKelle3a C pacTBOPOM
comu Meau(1l)); u3yuenue cnoco6oB pazzesieHus: cMecei (C MOMOIIbI0 MarHuTa, GUIBTPOBAHKE, BBITAPUBAHKE, AUCTHIUISINSL, XpOMATO Tpadus),
MMPOBCACHUC OUYUCTKHU HOBapeHHOfI COJINn, Ha6JIIOI[eHI/I€ 1 OIIMCAaHHUC PE3YJIbTATOB MMPOBCACHH A OIIbITA, MIIJIFOCTPUPYIOUICTO 3aKOH COXpPAaHCHUA MAaCChI;
CO3JaHHE MOJIETIEH MOJIEKYI (IIapOCTEPIKHEBBIX) .

BaxHelinme NMpeaACTaBUTEC/IN HEOPraHU4€CKUX BEHIECCTB

Bozayx — cmech ra3oB. CocraB Bo3ayxa. Kucinopon — sneMeHT u mpoctoe BeniecTBo. HaxoxkieHne Kuciopoaa B mpupoie, Gu3nuecKue u
XUMUYECKHEe CBOMCTBA (peakuuu roperusi). Oxcuapl. [Ipumenenue kucmopoaa. CriocoObl MOJMydeHUs KUCIOPOia B 1a00paTOpUU U TPOMBIIIICHHOCTH.
KpyrosopoT kucnopoaa B npupojae. O30H — ayuioTporHas Mou(puKalys KUCI0poa.

TemoBoil 3¢ ekt xuMHUeckol peakinu, TEPMOXUMHUECKUE YpaBHEHUS, 9K30 U SHJIOTEPMUYECKHE peakiui. TOTUINBO: Yyrojb U METaH. 3arpsi3HEHHE
BO3/IyXa, YCWJICHHE MApHUKOBOTO 3 (deKTa, pa3pylieHuEe 030HOBOTO CIIO .

Bonopon — snemeHT u mpocToe BemecTBo. Haxoxaenue Boopoaa B npupoie, GU3NIecKue 1 XUMHIECKHE CBOMCTBA, TPUMEHEHHUE, CTIOCOOBI
nonydeHusi. CocTaB KUCIOT U COJIEH .

KonmnuectBo Bemecta. Mosb. MounspHas macca. 3akoH ABorazipo. Mosnsipablii 00bEM razoB. PacuéTsl Mo XMUMHUYECKUM YpaBHEHHUSM.

®duznyeckue cBoiicTBa Bojbl. Bosa kak pacrBoputens. PacTBopsl. HackillieHHbIE M HEHACKIILIEHHBIE PACTBOPBL. Pacmeopumocms eeuecme 6
6o0e.* MaccoBas J10J1sl BEIIECTBA B PACTBOpE. XMUMHUEcKHe CBOHcTBa BoJIbl. COCTaB OCHOBaHMIL. PoJlb pacTBOPOB B MPHUPOJIE U B KM3HU YeJIOBEKA.
KpyroBopoT BobI B mipupoie. 3arpsisHeHHE MPUPOIHBIX BoA. OXpaHa v 0YHCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmueckux coequnennid. Oxennpl. Kinaccudukamus okcuoB: cosieoOpasyromnire (OCHOBHBIE, KU CIOTHBIC, aM(POTEpPHBIC) U
HecoJieoOpa3zyronie. HomeHkmarypa okcHaoB (MeXAyHApOIHAs U TpUBUAIbHAs). DU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmyueHue.

OcnoBanus. Kiaccudukaiusi OCHOBaHM: METOYM U HEPACTBOPUMEBIE OCHOBaHMA. HoMEeHKIaTypa OCHOBaHMH (MEXKIyHApOIHAS U TPUBHAIIbHAS ).
duU3MYECKUE U XMMUYECKUE CBOMCTBA OCHOBaHUH. [lorydyeHne ocCHOBaHUIA.

Kucnotel. Knaccudukanus kucinor. HoMeHkmarypa Kuciot (MexayHapoaHasi ¥ TpUBHANIbHAS ). DU3HUECKHE B XUMUUYECKHE CBOMCTBA KUCIIOT. Psij
aktuBHoctu MetasuioB H. H. bekerosa. Ilonyyenue kucnor.

Comu. Homenxknarypa coneil (MexayHapoHasi 1 TpuBHasibHas). Dusnueckre u XuMUYeCKue cBoicTBa coiei. CrocoObl MOTy4eHHsI COTIEH.
I'enetnyeckas cBs3b MEXKAY KIacCcaMU HEOPTaHHUUECKUX COEAUHEHUN.

XUMHUYECKUH SKCIIEPUMCHT:. KAYCCTBCHHOC OIIPCACIICHUEC COHACPKAHNA KUCIIOPOJa B BO3AYXE; IMOJIYUYCHHUC, CO6I/IpaHI/Ie, pacrio3HaBaHnC U U3YyYCHHUC
CBOMCTB KHCJIOpOo/Ja, Ha6J'IIOI[CHI/Ie B3aHMMOJICHCTBHUS BEIIECTB C KHCJIOPOJAOM M YCJIOBHA BO3BHUKHOBCHUS U ITPCKPAILICHUA T'OPCHUA (noxcapa);
O3HAKOMIJICHUEC C 06pa3uaMI/1 OKCHJIOB U OIMMCAHUEC UX CBOﬁCTB; MMOJIy4YCHHC, CO6I/IpaHI/Ie, pacrio3HaBaHUC U U3YUCHHUC CBOICTB BOAOpOaa (ropeHHe);
B3aHMOJICHCTBUE BOAOpPOJa C OKCHIOM MC,Z[I/I(H) (BO3MO)KHO HUCIIOJB30BaAHUEC BI/I)ICOMaTepI/IaJ'IOB); Ha6J'IIO,[[eHI/IC o6pa3u0B BCIICCTB KOJIMYCCTBOM 1
MOJIb;, UCCIICAOBAHHEC 0COOCHHOCTEH pacTBOPCHUA BEUICCTB C pa3J'II/I‘-IHOI\/’I pPacTBOPUMOCTBIO; ITPUTOTOBJICHUC PACTBOPOB C OHpCI[CJ'IéHHOﬁ MacCcoBOM



JI0JIeH pacTBOPEHHOTO BEIIECTBA; B3aMMOJICUCTBUE BOJIBI C METAJUIaMU (HATPUEM U KaJlbI[eM) (BO3MOKHO MCIOJIb30BAHUE BUICOMATEPHAIIOB);
OTIpeIeIeHNE PACTBOPOB KUCIIOT U IIEJIO0YEH C MOMOIIBIO MHAWKATOPOB; UCCIIEA0OBAaHNE 00pa3lioB HEOPTAHUYECKUX BEUIECTB Pa3 JIMYHBIX KJIACCOB;
HaOJI0/IeHNe U3MEHEHUS OKPACKH MHAWKATOPOB B PACTBOPAX KUCIIOT M IIEJ0Yeii; n3ydeHue B3aumo ieiicteus okcu aa meau(1l) ¢ pactBopom cepHoit
KHMCJIOTBI, KUCJIOT C METAJUIAMH, PEAKIIMM HEUTPAIN3aluy; II0JIy4eHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO METajuIa IPyruM U3 pacTBopa
COJIW; PELIEHUE IKCIIEPUMEHTAIIBHBIX 3ajau 10 TeMe «BakHel1me Ki1acchl HEOPraHMUECKUX COCIUHEHUI».

Ilepuonnueckuii 3aK0H M NepUoOANYECKAs cucTeMa XuMu4yeckux 3jeMeHToB JI. U. MengesneeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHH

[lepBbie MOMBITKY KJIACCU(PUKALUU XUMUYECKUX AIEMEHTOB. [IoHATHE O TPYIIax CXOAHBIX JIEMEHTOB (ILIEJIOUYHbIE U IIEJIOYHO3EMEIbHbIE METAIIBI,
raJIOreHbl, HHEPTHBIE ra3bl. DJIIEMEHTHI, KOTOpbIe 00pa3yroT aMPOTEepHbIE OKCHUJIBI U TUAPOKCH/IBI.

[Tepuoamueckuit 3akoH. [lepuoanueckas cuctema xummudeckux dnemMeHToB J1. V. MenneneeBa. Bunpr Tabmutie «Ilepuoanaeckas cucrtema
XxuMudeckux 35eMeHToB [ . 1 . MenneneeBay . [lepuoas! u rpynmsl . @U3HUECKHUI CMBICI TOPSIIKOBOTO HOMEpa, HOMEPOB ITEPH 0J1a U TPYIIIIBI
JJIEMEHTA .

Crtpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTombl. DnekTpoHsl. CTpoeHHE AIEKTPOHHBIX 000JI09eK aTOMOB TEPBhIX 200 XUMUUYECKHUX DJIEMEHTOB
nepuoanueckoit cucremsl [l. . MenneneeBa. XapakTepuCTUKa XUMUYECKOTO AJIEMEHTA 0 €ro MOJIOKEHUIO B nepuoandeckoit cucreme /. U.
Meuneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajryca aTOMOB XUMUYECKUX 3JI€ MEHTOB, METAJUTMUECKUX U HEMETAJUTMYECKUX CBOMCTB 1O TpyNIaM U Mepruoiam.
3HayeHHue NEePUOANYECKOTO 3aKOHA U IEPUOANYECKONM CUCTEMbI XUMUYECKHUX AJIEMEHTOB ISl pa3BUTUSA HAYKHU U TipakT ku . [] . I . MenaeneeB —
YUEHBIN U TpaXKIaHUH .

9J'IGKTpOOTpI/II_[aTeJ'II>HOCTI) XUMHYECKUX DJIEMEHTOB. XMMHYE CKasl CBA3b (I/IOHHaﬂ, KOBAJICHTHAsA IOJIAPHAA 1 KOBAJICHTHAas HECIIO J'IHpHaH). CreneHb
okucieHusa. OKHCINTEILHOBOCCTAHOBUTEIIHLHBIE pCaKunu. Hpoueccm OKHCJICHHUS U BOocCcTaHOBJICHUA. OKHUCINUTEIN U BOCCTAaHOBUTEIU.

XUMHUYECKUI SKCIIEPUMEHT: U3yueHHEe 00pa3I0B BEIIECTB METAJ JIOB U HEMETAJLIOB; B3aMMO/ICHCTBHE THIPOKCH/IA IIMHKA C PACTBOPAMH KHUCJIOT U
IEJI0UEHi; MPOBEACHUE OMBITOB, WILTIOCTPUPYIOLIUX TPUMEPHI OKUCITUTEIIBHOBOCCTAHOBUTEIILHBIX peaKInii (TOpeHHe, peaKIuu Pa3iiokKCHHUS,
COCTMHCHUS ).

Me)KHpCI[MeTHBIe CBA3HU
Peanuzanms MCKIIPCAMETHBIX CBs3EH IIpU NU3Y4YCHHUU XUMUHU B 8 kmacce OCYHICCTBJIIACTCA YCPE3 UCIIOJIIb30BAHUEC KAK O6IJ_II/IX C€CTCCTBCHHOHAYYHBIX
HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAOMUXCA CUCTCMHBIMHA JJII OTACIIbHBIX IPECAMETOB €CTCCTBECHHOHAYIHOT'O TUKIJIA.

O6H_[I/Ie CCTCCTBCHHOHAYYHBLIC ITOHATHUA: Hay‘IHBIﬁ (l)aKT, THUIIOTE3a, TCOpHU, 3aKOH, aHaJIn3, CUHTC3, KﬂaCCI/Iq)I/IKaI_II/IH, NEpUOANYIHOCTD, Ha6JHOI[eHI/Ie,
SKCIICPUMCHT, MOACIIUPOBAHNEC, U3SMCPCHUEC, MOJICJIb, SIBJICHHUC.



du3zuka: MaTepusi, aTOM, IEKTPOH, TPOTOH, HEUTPOH, HOH, H30TOI, PAJAUOAKTUBHOCTD, MOJICKYJIA, DIIEKTPUICCKHUI 3apsii, BEIIECTBO, TENO, 00BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, PU3NICCKUE BEIMIMHBI, CIUHUIBI U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COJTHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbL, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOTUTMBO, BOJHBIC PECYPCHI .

9 KJIACC
BemecTBo 1 xXumMu4eckasi peakuus

[lepuoanueckuii 3akoH. [leproauueckas cuctema xumuueckux snemenToB . V1. MenaeneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KM, KaJIbLUA U UX COCAUHEHNUN B COOTBETCTBUH C IIOJIO)KEHUEM DJIEMEHTOB B
MEPUOIUYECKON CUCTEME U CTPOEHHEM X aTOMOB. CTpOEHHE BELIECTBA: BUABI XUMUYECKOM CBSI3U. TUIIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMO CTh
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMHYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHWYeCKUX BEIIeCTB (MEXAyHapOAHAS U TpUBHANIbHAS ). XUMUYECKUE CBOMCTBA BELIECTB, OTHOCALINXCS K
Pa3IMYHBIM KJIacCcaM HEOPTaHWYECKHUX CO €AUHEHNI, TeHETUYECKas CBSI3b HEOPTAHWYECKHUX BEIECTB.

Knaccudukanus XuMUYeCKUX peakiuii o pa3INdHbIM PU3HAKaM (0 YUCITy U COCTAaBY yYacTBYIOIIMX B PEaKLIUU BELIECTB, M0 TEIJIOBOMY 3P (deKTy,
10 U3MEHEHHIO CTETICHEN OKHUCIEHUSI XUMUYECKUX AIEMEHTOB, 10 00paTUMOCTH, [0 YYaCTHIO KaTaau3aTropa). IK30 U SHAOTEPMUUYECKUE PEAKIIUH,
TEPMOXUMUYECKHE YPAaBHEHUSI.

[TonsiTre o ckopocTu xuMHueckoi peakuuu. [lonsTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUUECKUX peakuusax. [IoHATHe 0 TOMOTeHHBIX U
reTepOreHHBIX peakuusx. [louamue o Xumuieckom
pasnogecuu. Gaxmopwi, 1uUAOUUE HA CKOPOCTb XUMUYECKOU Peakyuu U NOJIOHCEHUE XUMULECKO20 PABHOBECUS.

MexaHn3M OKHCIIMTEIIbHOBOCCTAHOBUTEIILHBIX peaKHI/Iﬁ (BJIeKTpOHHBIﬁ 0ajaHC OKHCIIUTEIBHOBOCCTAHOBUTEIHHOM peaKHI/II/I).

TeOpI/IH BJIeKTpOJIHTH‘IeCKOﬁ Jucconnalnuu. BHeKTpOJ'II/ITBI M HCOJICKTPOJIUTEL. KaTI/IOHI)I, aHWOHBI. MeXaHu3M Jucconuanuu BCIICCTB € pa3/IndYHbIMU
BHJaMU XUMHYECKOH cBsI3U. CTeNeHb AuCCoalm. CuibHBIE U cIa0bIe QJICKTPOJIUTEI.

Peakuuu nonHoro oOMeHa. Y cnoBusi MpOTEKaHUs pPeakuii HOHHOTO 0OMeHa, MOJIHbIE U COKpalIEHHbIE HOHHBIE YpaBHeHUs peakiuii. CBoiicTBa
KHCIIOT, OCHOBAHUH M COJIEH B CBETE MPEJICTABICHUN 00 AIIEKTPOIIMTUUECKON Arccoranii. KauecTBeHHbIE peaKIi Ha HOHbI
. Ilonamue o 2udponuse coeii .

XUMHUYECKUH SKCIICPUMCHT: O3HAKOMIICHHUEC C MOJCIISIMU KPUCTAJTINIMICCKUX peH_IéTOK HCOPTaHNYCCKUX BCIICCTB — MCTAJIJIOB U HCMCTAJIJIOB (rpa(I)I/ITa
n aJ'IMaBa), CJIOKHBIX BCIICCTB (xnopnz[a HanI/IH); HCCICAOBAHNUEC 3aBUCUMOCTU CKOPOCTH XHUMHUYECKOH pCaKknuu 0T BO3ICHCTBUA Pa3JINYHBIX
(I)aKTOpOB; HCCIICAOBAHUC SJICKTPOIIPOBOJHOCTU paCTBOPOB BCIICCTB, IIPOLICCCa ANCCOINaluU KUCIIOT, HIeI09el U cojiei (BO3M0)KHO HUCIIOJTB30BaHHUEC
BI/II[GOMaTepI/IaJ'IOB); MpoO BEACHUC OIIBITOB, NWJIFOCTPUPYIOMIUX ITPU3HAKH ITPOTCKAHUSA peaKI_lI/Iﬁ HOHHOTO OOMEHa (06p330BaHI/Ie ocaakKa, BeIACICHUC



ra3a, 00pa3oBaHUE BOJbI); ONBITOB, HIUTFOCTPUPYIOIIUX MMPUMEPHI OKHCIN TEIHBHOBOCCTAHOBUTEBHBIX PEAKIHH (TOPEHUE, PEAKIIUU Pa3IIOKEHUS,
COCIMHEHMS); paCIIO3HABAHNUE HEOPraHWYECKUX BEIIECTB C TOMOIIBIO KAYECTBEHHBIX PEAKIIMI Ha MOHBI; PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 .

HeMeTanasl M BX cOeTUHEHHUS

OO0mas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepPHbBIC CTeTICHH OKUCIeHUs. CTpoeHNE U PU3NICCKUE CBOUCTBA IMPOCTHIX
BEIIECTB — TaJIOr€HOB. XMMHUYECKHE CBOIICTBA Ha MIpUMEpE XJiopa (B3aMMO/ICHCTBHE C METAITIaMH, HEMETaJUTaAMU, IIEJI0YaMH ). XJIOPOBOJAOPO.
ConstHast KUCIIOTa, XMMHUYECKHE CBOMCTBA, NOJydyeHue, mpuMeHeHue. [leiicTBue xjiopa 1 XJ0poBOIOpOia Ha OPraHu3M uelnoBeka. Baxneiiue
XJIOPHUIBI U UX HAXOXKJIECHUE B IIPUPOJIE .

O6mas xapakrepuctuka 31eMeHToB VIArpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepPHBIE CTETICHU OKUCIICHUSI.

Crpoenue u pu3nyecKkre cBOMCTBA MIPOCTHIX BEIIECTB — KHUCIOPO/ia U Cepbl. AJNIOTPOIHbIE MOJU(PHUKALIMU KUCIOPOIa U cepbl. XUMUYECKHE CBOWCTBA
cepbl. CepoBO1OPO, CTpOEHUE, PU3NUECKHUE U XUMHUUYECKUE CBOMcTBa. OKCHIBI Cepbl KaK MPEJICTaBUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCIoTa,
¢buznueckue U XuMU4Yeckne cBoicTBa (00IIMe Kak MpeACcTaBUTENS Kiacca KUCIOT U cneruduueckue). XUMHUUECKUE PEaKIf 1, JIeKalllie B OCHOBE
MIPOMBIIIJIEHHOTO crioco0a nosyueHus: cepHoi kucnotel. [Ipumenenne. Cosn cepHOI KUCIOTHI, KaUeCTBEHHAs peakius Ha cyabdarnon. Haxoxaenue
cephl U €€ CoeIMHEHU B pUpoe . XMMHUYECKOE 3arps3HeHHe OKPYKatoIlel Cpesibl COSMHEHUSIMU CEpbI (KUCIOTHBIE J0XK/IU, 3aTpA3HEHNE BO3/IyXa U
BOJIOEMOB), CITOCOOBI €ro MPEeA0TBPAIICHUS .

OO6mrast xapakTepucTuka 31eMeHTOB VArpymnmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTePHbBIE CTENIEHN OKUCIICHUS.

A30T, pacmpocTpaHeHue B Ipupojie, pusndeckre u XumMuueckue cBoiicrsa. Kpyrosopot a3ora B npupoje . AMMHaK, ero pu3nveckre U XuMUYECKue
CBOMCTBa, MoytyuyeHue v npumeHeHue. Coan aMMOHUS, UX PU3NYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiiys Ha HOHbI
aMMOHMSI. A30THas KUCIIOTa, €€ MoJTydeHue, (pu3ndeckue u XMMHYecKre CBOIcTBa (00UIue Kak MpeicTaBUTENs Kiacca KUCIOT U CieluprIecKue.
Hcnonb30BaHne HUTPATOB U COJIE aMMOHHMSI B KAUeCTBE MUHEPAJIbHBIX yI00peHuil. XuMHUecKoe 3arpsi3HeHUE OKPYKatolel Cpebl COeAMHEHUAMU
a30Ta (KHCIOTHBIE JIOK/IH, 3arpsi3HEHNE BO3IyXa, TOUYBBI U BOJOEMOB).

docdop, amtorponubie Moaudukanun Gocdopa, puznueckne u xumuueckue cBoiictBa. Oxeun hochopa(V) u pochopnas kucnora, pusnyeckue u
XUMHUYECKHUE CBOMCTBA, monydeHue. Mcmonb3oBanue GocdaroB B kauecTBE MUHEPATBHBIX YIOOPCHHIA.

O6H_[a$[ XapaKTCpUCTHUKA 3JICMCHTOB IVAprnHLI. OcobenHoctu CTPOCHUA aTOMOB, XapPaKTCPHBIC CTCIICHU OKUCJICHUA .

VYrnepon, amoTponHbie MoAU(UKAIINY, PAacIPOCTPAHEHHE B IPUPOIe, (PU3UYECKUE U XUMUYeCcKHe cBOMCTBa. Ancopouus. KpyroBopoT yriepona B
npupojae. OKcuapl yriepoja, ux Gu3nueckue u XMuMU4ecKie CBOWCTBA, IeHCTBHE Ha KUBBIE OPTaHU3MBI, TIOJTyYeHHE U IPUMEHEHHE. DKOJIOTHYECKHE
poOeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa(lV); runoresa riao6aibHOr0 NOTEIICHHSI KIIMMaTa; MapHUKOBBIN 3 (dekT. YToapHas KUCIOTa U € COJH,
ux (pu3uvecKkre U XMMHYECKHE CBOICTBA, MMoJydeHHe U mpuMeHeHne. KauecTBeHHas peakius Ha kapOOoHaTHOHBI. Vcronp3oBaHne KapOOHATOB B OBITY,
MEJIMLIMHE, TPOMBILIIIEHHOCTH U CEIbCKOM XO35HCTBE.

HepBOHaqaanble MOHATHS 00 OPraHUYCCKUX BCIICCTBAX KAK O COCANMHCHUAX YIIJICPOJAa (MeTaH, OTaH, 3TUJICH, alICTUJICH, 3TAHOJI, INIUICPUH, YKCYCHas
KI/ICJ'IOTa). Hx cocmas u xumuueckoe cmpoeHue. [ToHsiTHE O OMOJIOTHYECKH BAXKHBIX BCHICCTBAX: XKXUPAX, 6eJ'IKaX, yriieBoJax — U UX pOJIM B )KU3HHU
YCJI0BCKaA. MamepuaﬂbHoe eo0UHCmME0 OpcaAHU4YeCKUxX U Heopeanud4ecKux coeouHenull.



Kpemuuid, ero ¢pusndeckne 1 XuMHUECKUE CBOIMCTBA, NOTyueHHe U npumeHenne. CoeMHeHns: KpeMHus B mpupoae. O0mue npectaBieHus 00 okcuae
kpeMHuA(IV) n kpemuueBoi kuciaore. CUIMKaThl, UX UCIOJIb30BAHUE B OBITY, METULIMHE,

IPOMBIIUIEHHOCTU. Badichetiuue cmpoumensHvle Mamepuavl: Kepamuka, cmexio, yemenm, 6emon, dcenezobemon. Ilpobnemvr bezonacrnozo
UCNONb308AHUSA CIPOUMENbHBIX MAMEPUATOE 8 NOBCEOHEBHOU JICUIHU.

XUMHYECKUH HKCIIEPUMEHT: N3y4eHHEe 00pa3lloB HEOPTAaHUUECKHUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI; TPOBEICHUE KAUYECTBEHHBIX PEaKIINi Ha
XJIOPUIMOHBI ¥ HAOIOIEHNE IPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTPAYKAOLINE (PU3NYECKHE U XUMUYECKHE CBOMCTBA I'AJIOTEHOB U UX COEAMHEHUN
(BO3MOXHO MCTOJIB30BAHUE BUACOMATEPUAJIOB); O3HAKOMJICHHE C 00pa3liaMy XJIOPUAOB (TAJIOTEHUIOB); 03HAKOMJICHHE C 00pa3IiaMu Cephl U e&
COEIMHEHUSIMH (BO3 MOHO MCIOJIb30BaHUE BUAEOMATEPUANIOB); HAOIIOJeHHE MTpoliecca 0OOyriIuBaHus caxapa MoJ IeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KUCIJIOThI; N3y4€HNE XUMUYECKUX CBOWCTB Pa30aBIEHHOI CEpHON KHUCIIOTHI, TPOBE/IECHNE KaU€CTBEHHOM peakliiy Ha Cylb()aTuoOH U
HabJI0/IeHNe MpU3HaKa €€ MPOTEeKaHus; 03HaKOMJIEHHE C PU3NYECKUMU CBOWCTBAMU a30Ta, (hocopa U UX COeTMHEHUH (BO3MOXKHO UCIOJIb30BaHUE
BHJIEOMAaTepHasoB), 00pasamu a30THBIX U (HoChOPHBIX YA0OOpPEHUH; TOTydeHHE, COOMpaHue, paclio3HaBaHUE U U3yUYEHHE CBOMCTB aMMHUAKa;
MPOBECHNE KAYECTBEHHBIX PEaKIINil Ha HOH aMMOHUA U pochaTHoH 1 U3ydeHHe MPU3HAKOB X MPOTEKAHUS, B3aUMOJICHCTBHUE KOHIIEHTPUPOBAHHOM
a30THOM KHUCJIOTHI C ME/IbIO (BO3MOYKHO HCITI0JIb30BaHUE BUJIEOMATEPHUAIIOB); U3YY€HHUE MOJIEIe KpUCTaNIMYECKUX PEeIIETOK anMasa, rpadura,
¢bymiepeHa; 03HaKOMJIEHHUE C MPOLIECCOM a/ICOPOIMH PaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOICTBOM MIPOTUBOTA3a; MOIy4YEHUE,
coOupaHue, pacrio3HaBaHue U U3ydeHHE CBONCTB YIJIEKHUCIIOTO rasa; MpoBeIeHue KaUeCTBEHHBIX PeakIiil Ha KapOOHAT U CUIIMKATHOHBI U U3y4YEHUE
MPU3HAKOB UX MPOTEKAHUsI; 03HAKOMJIEHHE C MPOAYKIUEH CUIIMKAaTHON MPOMBIIIUIEHHOCTH; PELlIEeHUE SKCIIEPpUMEHTAIbHBIX 337a4 10 TeMe
«BaxHelmume HeMeTaIbl U UX COCANHEHUS».

MeTaaJIbl 4 UX COeAMHEHUS

OO01as XxapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX MOJIOXKEHHS B EPUOINYECKON CHUCTEME XUMUYECKHUX 3JIeMEHTOB /.
N. MengeneeBa u crpoeHusi atomoB. CTpoeHHne MeTauioB. MeTalmnyeckas CBsI3b M METAJUTMYECKAs] KpUCTAIIMYECKasl peeTka. DIEeKTPOXUMUYECKUI
psia HanpsikeHU MeTaioB. Pu3nyecKkue U XuMUYecKre CBOKCTBa MeTaljIoB. O01Ire crnocoObl nonydeHus MetamioB. [lonarue o koppo3uu
METaJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTalb, UyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U
MIPOMBIIIJIEHHOCTH.

I_HeJ'IOLIHBIC MCETAaJJIbI: IIOJIOKCHUEC B HCpHO,Z[H‘lCCKOﬁ CHUCTEMEC XMMHUYCCKUX JJICMCHTOB I[ . MeH/:[eneeBa; CTPOCHHE UX aTOMOB, HAXOXKJICHHUEC B
IIpupoac. du3nyeckue U XMMHUYECKHE CBOMCTBA (Ha IIpUMEPC HATPUA U KaJ'II/IH). OKCI/I,I[BI U TUAPOKCHUABLI HATPUA U KaJIUs. HpI/IMCHCHI/IC MCJIOYHBIX
MCTAJLJIOB U UX COCHHHGHHﬁ.

[lenouHo3eMenbHbIE METAIIIBI MATHUM U KaJIbLIMI: TTOJI0KEHUE B IEPUOANYECKON cucTeMe XuMudeckux anemeHToB /1. V. MenneneeBa; ctpoenue ux
aTOMOB; HaX0KJIeHHE B pupoje. Pu3nueckre 1 XMMUUECKUEe CBOMCTBA MarHus M Kajublus. Baxuelmne coeanHeHus Kanbius (OKCH, TUAPOKCUT,
coiu). JKECTKOCTh BOJIBI U CTIOCOOBI €€ YCTpaHEHMS.

AJIOMMHUMN: ITOJIOKCHUE B nepnonnqecxoﬁ CUCTEMEC XUMHNYCCKUX 3JICMCHTOB I[ . MeHneneeBa; CTPOCHHC aTOMa; HAXOXKACHHUEC B IIPUPOJC.
du3znyuecKre U XMMHYECKHE CBOMCTBA allOMUHUS. AM(I)OTepHHC CBOMCTBa OKCHJa U TUAPOKCHU A aJTFOMUHHUA.



Keines30: monokeHue B eproIMIECKON cCucTeMe XuMruiueckux aneMeHToB 1. 1. Menaeneesa; cTpoeHre aToMa; HaXoxkJAeHue B npupoae. Pusnyeckre
U XUMHUYECKUE CBOMCTBa Xkene3a. Oxcuipl, ruapokcuabl u conu xenes3a(ll) u sxenesa(lll), ux cocras, cBOWCTBA U MOIY4YEHHUE.

XUMUYECKUH KCTIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3liaMi METAJIJIOB U CIIJIABOB, MX (PH3UUYECKUMHU CBOMCTBAMU; H3yUEHUE PE3YIbTaTOB KOPPO3UU
METaJJIOB (BO3MOXHO MCIOJIb30BaHNE BUAEOMATEPUAIIOB), 0COOEHHOCTEN B3aMMOICHCTBUS OKCHU/IA KAJIbLIMSI U HATPUsI ¢ BOAOM (BO3ZMOXKHO
HCI0JIb30BAHNE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOMCTB KECTKON BOJIbI; IIPOIIECCa TOPEHUS JKEJIe3a B KUCIIO poJie (BO3MOKHO HUCIIOJIb30BAHNE
BUJIEOMATEPUAIIOB); IPU3HAKOB MIPOTEKaHMsI KAUECTBEHHBIX PEaKLIMi HAa MOHBI (MarHusl, KaJpLus, allOMUHUS, IUHKA, xene3a(ll) u xenesza(Ill),
meau(Il)); nabmroaeHue u onucaHue MPOLECCOB OKpAIIMBaHUS IIJTAMEHU MOHAMU HATPUs, Kadus U KaJblus (BO3MOYKHO HUCIIOJIb30BAHNE
BHJIEOMATEPHUANIOB); HCCie0BaHnEe aM(pOTEPHBIX CBOWCTB I'MIPOKCH/1a AIFOMUHMS U THAPOKCH/IA IIUHKA; PEIIeHHE SKCIIEPUMEHTAIBHBIX 3aja4d 10 TeEMe
«Baxuelnme MeTaiuibl U KX COSTUHEHUSY .

XuMHS M OKPYKaIOLIAas cpeaa

HoBble MaTepuansl 1 TexHOIOrMU. BemecTsa 1 Marepralibl B TOBCEAHEBHOM )KU3HU YEJIOBEKa. XUMUS U 310pOBbe. be3onacHoe HCIIoIb30BaHNE
BEIIECTB U XUMUYECKHX peakuuii B ObITy. [lepBas mo Momib Npu XUMHUYECKUX 05KOTaX M OTpaBieHUsAX. OCHOBBI FKOJIOTH YECKON rPaMOTHOCTH.
XUMHYECKOe 3arpsi3HEHUE OKpYXKarolei cpeas! (mpeaenpHas gonyctuMas koHuenTpauus seuiects — [1/1K). Poib xumuu B pereHnn 3K010riueckux
poOIeM.

[IpupoaHble HCTOYHUKH YTIIE€BOA0POOB (yroJib, IPUPOIHBIN ra3, HEPTh), IPOAYKTHI UX MEPEPaOOTKH, UX POJIb B OBITY U TPOMBIIIJIECHHOCTH .
XUMUYECKUH SKCTIEPUMEHT: U3y4eHHe 00pa3lioB MaTeprasIoB (CTEKJIO, CIUIaBbl METAJIIIOB, IOJUMEPHBIE MaTEPHAIbI).
Me:knpeaMeTHbIe CBSI3H

Peamuzanms MCKIIPEAMETHBIX CBsI3el IIpHu U3Y4CHUU XUMHUH B 9 knacce OCYHIECTBIIACTCA YCPE3 UCIIOJIL30BAHUEC KaK O6HII/IX CCTCCTBCHHOHAYYHBIX
HOHHTHﬁ, TaK 1 HOHHTI/II‘/'I, ABJIAIOMIUXCA CUCTEMHBIMUA I OTACIIBHBIX IIPEAMETOB €CTECTBEHHOHAYYHOI'O IMUKJIA.

O6H_[I/Ie CCTCCTBCHHOHAYYHBIC ITOHATHA: Hay‘IHBIﬁ (baKT, TUIIOTE3a, 3aKOH, TCOPHUs, aHATIU3, CUHTES, KJ'IaCCI/I(l)I/IKaI_II/IH, nepuoand HOCThb, Ha6J'IIOI[eHI/Ie,
SKCIICPUMECHT, MOACITIUPOBAHNEC, UBMECPCHUEC, MOJICIIb, SIBJICHUC, HapHI/IKOBHﬁ 3(1)(1)6KT, TEXHOJIOT'Hs, MaTCpHUaJlbI. duzuka: Marepus, aToM, 3JICKTPOH,
IIPpOTOH, HeﬁTPOH, HOH, U30TOII, paANOAKTUBHOCTb, MOJICKYJIA, BJICKTpI/I‘{eCKI/Iﬁ 3apsad, IpOBOAHUKH, ITOJIYIIPOBOJHUKHU, TUIJICKTPUKH, (bOTOBJ'IeMeHT,
HHAWKATOpP, BEHICCTBO, TCJIO, 06’béM, arperaTHocC COCTOAHHEC BCIICCTBA, I'a3, paCTBOpP, paCTBOPUMOCTDL, KPUCTAJIUIMICCKAA peméTKa, CIIJIaBhbI,
(1)I/ISI/ILICCKI/IC BCIIMYHHBI, CIMHUIIBI UBMCPCHUSA, KOCMUYCCKOC IIPOCTPAHCTBO, IIJIAHCTHI, 3Bé3,Z[BI, COJ'IHI_[e.

buonorus: CI)OTOCI/IHT63, JBIXaHHUC, 6H0c¢)epa, 9KOCHCTEMA, MUHCPAJIbHBIC yz[06peHI/1$[, MUKPOIJIICMCHTBI, MAKPOJ3JICMCHTLI, ITUTATCIIbHBLIC BCIICCTBA .

Feorpa(bmlz aTMocq)epa, mnpoc@epa, MHHEPpAJbl, TOPHBIC TIOPOJbI, ITIOJIC3HBIC NCKOITAECMBIC, TOIIJINBO, BOAHBIC PECYPCHI.



TOUKA 'POCTA
! H.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA

YYEBHOI'O ITIPEJIMETA «XUMMSI» B OCHOBHOM IIKOJIE

HBy‘-IeHI/IC XAMHH B OCHOBHOM IIIKOJIE HaIpaBJICHO HAa NOCTMXKCHUC O6yanOIIII/IMI/IC$I JIMYHOCTHBIX, MECTAMMPCAMETHBIX U IPCAMETHBIX PE3YyJIbLTATOB
OCBOEHUS y4EOHOIO IIpeIMeTa .

JIn4HOCTHBIE pe3y/bTaThl

JInyHOCTHBIE PE3yAbTATHI OCBOCHHS MPOTPaMMbl OCHOBHOTO O0IIIET0 0Opa30BaHUsI TOCTUTAIOTCS B X0JIe OOYUYECHHS] XUMHUH B €IMHCTBE YICOHOU U
BOCITUTATEIILHOM ACATCIIBbHOCTH OpFaHI/I3aHI/II/I B COOTBCTCTBHHU C TPpaAUITUOHHBIMHU pOCCI/II\/’ICKI/IMI/I COLMOKYJIBTYPHBIMU U JYXOBHOHPABCTBCHHBIMU
HECHHOCTAMMU, IPUHATBIMUA B 06HI€CTB€ InpaBujiaM1 1 HOpMaMU MOBCACHU, U CHOCO6CTBYIOT nmponeccaM CaMOIIO3HaHUA, CaMOPa3BUTUA U
COLIMaNM3aluu 00yJaromXcs.

JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH:

Hampuomuqeacoeo eocnumanun

1. 1IEHHOCTHOTO OTHOIIEHHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY HACJEHI0, TOHUMaHUS 3HAYEHUS X1 MUYECKOU
HayKH B )KM3HH COBPEMEHHOTO OOIIeCcTBa, CIOCOOHOCTH BJaIeTh JOCTOBEPHOM HH(OPMAaLIUEl O MePeIOBBIX JOCTIKEHUIX U OTKPBITUAX
MHPOBOM M OTEYECTBEHHOI XUMUH, 3aMHTEPECOBAHHO CTH B HAYUHBIX 3HAHUSX 00 YCTpPOHCTBE MUpPA U OOIIECTBA;

I'pasicoanckozo éocnumanus

1. mpeacraBieHUS O COLMATBHBIX HOPMaX U MPaBUIaX MEKJINYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, TOTOBHOCTH K pa3HOOOpa3HOI COBMECTHOM
JeSITeIbHOCTH MPH BBIMIOJIHEHUU YUeOHBIX, TO3HABATEIbHBIX 33/1a4, BBIMOJTHEHUH XUMHUYECKUX SKCIIEPUMEHTOB, CO3AHUN YIEOHBIX TPOEKTOB,
CTpEeMJICHHS K B3aMMOIIOHUMAaHUIO U B3aUMOTIOMOIIIH B MPOLIECCE 3TOM yueOHOH AeSITeIbHOCTH; TOTOBHOCTH OLIEHUBATH CBOE MMOBEACHUE U
MIOCTYIKU CBOUX TOBApUIIEH ¢ MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMSI MTOCIIECTBUI MOCTYIKOB;

lIeHHocmu HAYYHO20 NO3HAHUA

1. MHUPOBO33PCHYCCKUX HpeI[CTaBJ'IeHI/Iﬁ 0 BEIIECTBE U XUMHUYECKOU peaKkiun, COOTBETCTBYIOIIUX COBPEMCHHOMY YPOBHIO PAa3BU THUA HAYKU U
COCTaBJAIOMIUX OCHOBY AJId IOHUMAHUA CYIITHOCTHU HaquOﬁ KapTHUHBI MUPA; HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTHUA
IpUpOaAbI, BBAMMOCBA3AX YCIIOBCKA C HpHpOI[HOfI cpez[op“l, O pOJIM XUMHHU B IIOBHAHUHU ITUX SaKOHOMepHOCTefI;

2. TI03HABaTEIbHBIX MOTHUBOB, HAITPABJICHHBIX HA ITOJIYYCHHEC HOBBIX 3HAHUH 110 XUMUU, HeO6XO,[[I/IMI>IX JJIsL 0OBsICHEHUS Ha6J'IIO,I[aeMBIX
IMpoLecCcoB U HBHCHHﬁ;

3. IO3HaBaTCILHOU U I/IH(I)OpMaI_II/IOHHOI\/'I KYJIBbTYpPBI, B TOM YHCJIC HABBIKOB CaMOCTOSTEIbHOM pa6OTLI C y‘{e6HBIMI/I TCKCTaMU, cnpaBquoﬁ
.]'IPITCp&TypOI’I, JOCTYITHBIMH TCXHUYCCKUMU CPCACTBAMU I/IH(I)OpMaI_[I/IOHHI)IX TeXHOHOFHﬁ;



4.

uHTEpeca K 00y4EeHHUIO U IO3HAHUIO, JIF0003HATEIEHOCTH, TOTOBHOCTHU U CIIOCOOHOCTH K CaMO0OPa30BaHUIO, HCCIIEA0BATENbCKOM
JEATeIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPAaBIEHHOCTH U YPOBHS O0Y4YEHHUs B TAJIbHEHIIEM;

Dopmuposanus Kyapbmypsl 300P06bs

1.

0CO3HAHMS IEHHOCTH KHM3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 3JI0POBBI 00pa3 KU3HU, OCO3HAHUS
MOCIIE/ICTBUI U HETIPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS AJIKOTOJISI, HAPKOTUKOB, KYpPEHUS ), HEOOXOAUMOCTH COOTIOIEHHSI TPaBHII
0€301MacCHOCTH IIPU OOPALICHNU C XUMUYECKUMH BEIIECTBAMH B OBITY H PEaIbHON KU3HU;

Tpyooeozo éocnumanus

1.

KOMMYHUKATUBHOW KOMITETEHTHOCTH B OOIIIECTBEHHO TOJIE3HOM, YUeOHOUCCIIEI0BATEIHCKOM, TBOPUECKON U APYTUX BUJIAX JIEATETLHOCTH;
HWHTEpeca K MPaKTUUEeCKOMY U3YUCHHIO TTpodeccuil U TpyAa pa3InuyHOTO POJia, B TOM YHCIIE HA OCHOBE MPUMEHEHUSI PEMETHBIX 3HAaHUH TI0
XHUMUH, OCO3HAHHOTO BBIOOpA MHIUBUAYAIBHON TPAEKTOPUHU TIPOOJDKEHUS 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K
XUMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH;

IKon102uuecKoz0 60CRUMAHUSA

1.

9KOJIOTUYECKH I1eJIeCO00Pa3HOTO OTHOIIEHHUS K MPUPO/I€ KaK NCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS, TOHUMAaHUS IIEHHOCTH
3I0POBOTO M 0€30MMacHOT0 00pa3a )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3HUECKOMY U TMICUXUIECKOMY 3/I0POBBIO, OCO3HAHUS
IIEHHOCTH COOJIO/ICHHUS MPABHJI OE€30TIACHOTO TIOBEACHHS TIPH pabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOXKAIOIINUX 3JOPOBbIO U JKH3HU
IO,

CIOCOOHOCTH MPUMEHSATH 3HAHUS, TTOTydaeMble PU U3Y4YEHUH XUMUH, IS PELICHHS 3a/1a4, CBSI3aHHbBIX C OKPYKaIOIel TPUPOIHOM cpeioH,
MOBBILIEHUS YPOBHS 9KOJOTHYECKON KYJIbTYphl, 0CO3HAHUS II100aJIbHOTO XapaKTepa SKOJIOTHUECKUX MPOOIIEM U MyTel UX peIIeHUs
[IOCPEJCTBOM METO/I0OB XUMHUU;

OKOJOI'MY€CKOro MbIIJICHUA, YMEHUA PYKOBOACTBOBATHCA UM B HOBH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ n COL[I/IaJIBHOﬁ ITIPAKTHUKE.

MeTtanpeaMeTHble pe3yabTaThl

B cocTaBe metanpeMeTHBIX Pe3yIbTaTOB BBLACTSIOT 3HAYUMBIE 1711 (POPMUPOBAHUSI MUPOBO33PEHUS OOIIIEHAYYHbIE TIOHATUS (3aKOH, TEOPHS,
MIPUHIINI, THIIOTE3a, PaKT, cucTeMa, MPOoIlecc, IKCIEPUMEHT U JIp.), KOTOPBIE UCIIONB3YIOTCS B €CTECTBEHHOHAYYHBIX YUYEOHBIX MIPEAMETax U
MO3BOJISIIOT HA OCHOBE 3HAHUHN U3 ATHX IMPEeIMETOB (POpMUPOBATH MPEACTABICHUE O IIEIOCTHON HAyYHOM KapTUHE MUPA, U YHUBEPCAIbHbIE y4eOHbIC
NeiicTBU (MMO3HABATENbHBIE, KOMMYHHUKATHUBHBIC, PETYISTUBHBIE), KOTOPBIE 00ecTeunBaioT ((OPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITENIEHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TENbHOCTH.

MeTaHpe,[[MCTHHC Ppe3yIbTaTbl OCBOCHUSA 06p330BaTeJ'IBHOI71 IporpaMmsal IO XUMHUH OTPAKAKOT OBJIAZICHUC YHUBCPCAJIbHBIMHA ITO3HABATCIIbHBIMU
HeﬁCTBHHMH, B TOM YHCJIC:



bazoevimu nozuueckumu oeticmeuamu

1.

YMCHHUEM HUCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOI'0O MBIIIJICHHUA ITPU OCBOCHHUUN 3HAHUM: PACKPBIBATHL CMBICII XUMHUYCCKUX MMOHSATHH (BBII[GJISITB ux
XapaKTCPHBIC ITPU3HAKH, YCTAHABJIMBATH B3aUMOCBA3b C JPYIr'UMU HOHSITI/ISIMI/I), HCIIOJIB30BAaTh IIOHATHUA OJIA 00BACHEHHS OTACIBHBIX (I)aKTOB n
ﬂBJIGHHﬁ; BI)I6I/IpaTB OCHOBAaHUA U KPUTCPUU JIA Knaccmbmcaunn XUMHUYCCKHUX BE€HICCTB U XUMHNYCCKHUX peaxunﬁ; YCTaHAaBJIMBATb NPUYNUHHO -
CJICACTBCHHBIC CBA3U MCKIAY 00BeKTaMU N3Y4YCHHA, CTPOUTD JIOTHYCCKUEC PACCYKIACHUSA (I/IHI[}/KTI/IBHI)IG, ACAYKTHBHBIC, 110 aHa.HOFI/II/I); JcJ1aTh
BBIBO/JbI U 3aKJIIOUYCHUS,

YMEHHEM MPUMEHSATH B IIPOLIECCE O3HAHUS CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3YEMbIE B XMMUH, IPEOOPa30BbIBATH IIUPOKO
IIPUMEHsSIEMbIE B XUMUHU MOJIEbHBIE TIPECTABJICHUS — XUMUYECKHUH 3HAaK (CHMBOJI 2JIEMEHTA), XUMUYecKast popMysa U ypaBHEHHE
XMUMHUYECKON peaKklMi — IPH pelIeHnH y4eOHO-TI03HaBaTeNIbHbIX 33/]1a4; ¢ YYETOM 3TUX MOJIEIbHBIX MPEACTABIECHUN BBISIBIIATD U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKH U3Y4aeMbIX 00bEKTOB — XMMHUUYECKHUX BEIIECTB U XUMHUUYECKUX PEAKIUI;

Ba3zoevimu uccneoosamenvckumu oeiicmeuamu

1.

YMCHHUEM HCII0JIb30BaTh MOCTABJICHHBIC BOIIPOCHI B KAUYCCTBC MHCTPYMCECHTA IMO3HAHMSA, 4 TAKXKC B KAUECTBC OCHOBBI JJIA CbOpMI/IpOBaHI/IH
THUIIOTE3BI 11O IIPOBEPKE MPABUIIBHOCTHU BBICKA3bIBACMBIX CY)KﬂeHHﬁ;

MpHOOpETEHNE OMbITA 0 MNITAHUPOBAHUIO, OPIaHU3ALIUY U TIPOBEACHHUIO YIEHUYECKUX SKCIIEPUMEHTOB: YMEHNE HAOII0aTh 3a X0 JI0M
poLecca, CaMOCTOATEIbLHO TPOrHO3UPOBATh €r0 Pe3yabTaT, PopMyIHpoBaTh 000OIIECHHS U BEIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOIO OTbITA,
UCCIIEIOBAHUS, COCTABIIATH OTUET O MPOJIeIaHHOM padoTe;

Pabomoiui c unghopmayueii

1.

2.

YMEHHEM BBIOUPATh, aHAIM3UPOBATh U HHTEPIPETUPOBATH HH (OPMAIUIO Pa3IMYHBIX BUJIOB U (OPM MpeACTaBICHUS, TOTy4aeMYyIO U3 Pa3HbIX
MCTOYHUKOB (HAYYHOIOMYJISIpHAS JIUTEpaTypa XUMUUYECKOTO COAEp KaHMsl, CIIpaBOYHbIE T0coOus, pecypchl HTepHETA);

YMEHUEM NIPHUMEHATH PA3JIMYHBIC METOAbI U 3aIIPOCHI IIPH 110 UCKE U 0T6ope I/IH(bOpMaI_[I/II/I 1 COOTBCTCTBYHOIIUX JTAHHBIX, H€O6XOI[I/IMBIX JJIA
BBITTOJIHCHU A y‘Ie6HbIX U IIO3HAaBaTCIbHBIX 3aJa4 OHpeI[eJ'IéHHOFO THIIA, an06peTeHHe OIIBbITa B 00JIACTH HCIIOJIH30BAHMS I/IH(l)OpMaHI/IOHHO'
KOMMYHHKAaTHBHBIX TCXHOHOFHﬁ, OBJIAZICHUC Ky.]'[BTypOfI AKTHUBHOT'O MCIIOJIBb30BaHUA Pa3JINYHBIX IIOMCKOBBIX CUCTEM;

YMCHHEM UCIIOJIB30BATh U AHAJIM3UPOBATH B ITPOLIECCC yqe6H0171 u HCCHGHOB&TGHBCKOﬁ ACATCIIBHOCTH I/IH(bOpMaI_II/IIO O BJIMSAHHUH
IIPOMBINIJICHHOCTH, CCJIILCKOI'O X03sicTBa U TPaHCIIOpTa Ha COCTOSAHUC OprmamuIeﬁ HpHpOI[HOﬁ CpEabIl;

Ynusepcaﬂbnbtmu KOMMYHUKAMUBGHbIMU oelicmeusamu

1.

YMCHHEM 3alaBaTb BOIIPOCHL (B X0J4€ quajiora W/ WIn ,[[I/ICKYCCI/II/I) o CymecCTBy O6CY)K,Z[3€MOI>1 TCMBEI, CI)OpMyJIHpOBaTB CBOU MPECATIOKCHUA
OTHOCHUTCIBHO BBITIOJTHCHHUA HpeﬂHOX(CHHOﬁ 3aaa4u,

HpI/IO6peTeHI/Ie OIIbITAa MPE3CHTAUHN PE3YJIBTATOB BBIIIOJIHCHUA XUMHUYCCKOTO S3KCIICPUMCHTA (na60paTopH0r0 OIIbITA, J1a6opaTopH0171 pa6OTBI 18(0)
HUCCIIEIOBAHUIO CBOMCTB BCIIICCTB, yqe6H0r0 r[poeKTa);



3.

3aMHTEPECOBAHHOCTb B COBMECTHOM CO CBEPCTHUKAMU II03HABATEIBHOM U UCCIIEOBATENbCKOM NEATENBHOCTH IPU PELIEHUH BO3SHUKAIOIINX
npo0JsieM Ha OCHOBE y4€Ta OOIIMX UHTEPECOB M COTJIACOBAHMUS MO3ULIMH (00CYX/IeH!Us, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI» U Jp.);

Ynueepcanvnvimu pezynamusnvimu oeiicmeuamu

1.

2.

YMEHHEM CaMOCTOSITENILHO ONPEAEIATh HENH AeSTeNbHOCTH, IUIAHUPOBATh, OCYILIECTBIIATh, KOHTPOJIUPOBAThH U MPU HEOOXOAUMOCTH
KOPPEKTHPOBATH CBOIO JIESTEIHLHOCTD, BEIOMpPATh Hanbosee F3pPeKTUBHbIE CIIOCOOBI pemeHus yueOHbIX 1 MO3HABATEIbHBIX 3a7a4,
KOPPEKTUPOBATH MPEATIOKEHHBINA aJITOPUTM JCUCTBHUI MPU BBHIOJTHEHUH 3aJaHUM C YIETOM MOTYyYEHUs HOBBIX 3HAHUN 00 U3ydaeMBbIX
00BEKTaxX — BEIIECTBAX U PEAKIUIX;

YMCHHUEM HCII0JIB30BAaTh U aHAJIM3UPOBATHE KOHTCKCTEI, IPEAJIaraCMuI€ B YCJIOBUH SaHaHHfI.

IIpeaMeTHBIE pe3ybTaThl

B cocTaBe npeaMeTHBIX pe3yabTaTOB 110 OCBOEHUIO 0053aTEIBLHOIO COAEP KaHUSI, YCTAHOBJIEHHOTO JJAHHOM MpUMEpPHOI paboueil mporpaMMmoH,
BBIJICTISIFOT: OCBOCHHBIE 00YYaIOIMMUCS HayYyHbIe 3HAHUS, YMEHHS U CTIOCOOBI IEHCTBUM, crienududeckue Uil mpeaMeT Hoi o0nacTu «XUuMHs, BUIbI
JESITEeIbHOCTH T10 MOJTYYEHHUIO HOBOTO 3HAHUS, €T0 HHTEPIPETAIIH, TPE00pa30BaHNIO0 U TPUMEHEHHUIO B PA3IMUHBIX Y4E€OHBIX U HOBBIX CUTYaLIUAX .

[IpeameTHBIC pe3ynbTaThl MPEACTABICHBI 110 TOJaM 00YYEHUS U OTPAKAIOT CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS CICTYIOIINX YMEHUMN:

8 KVIACC

1.

PAcKpbleams CMBICIT OCHOBHBIX XUMUYECKHX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKUI IIEMEHT, IPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECH,
BaJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAsI M MOJIEKYJIsIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAsl Macca, MaccoBast 10Jil XUMUYECKOTO
3JIEMEHTA, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYecKas peakLus,
TEII0BOM AP eKT peaknu, KiaccupuKanus peakiuii, XUMHYECKas CBs3b, paCTBOP, MAaCCOBAs JI0JIsl BEIIECTBA B PACTBOPE;

ULIFIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUHN (CM . 1 . 1) ¥ IPUMEHSATH 3TU NOHSITUS MIPU OMMCAHUH BEIIECTB U UX
MpEBpAILCHU;

ucnoaivzoeamsd XUMHUYICCKYIO CUMBOJIUKY JJIsI COCTABJICHUSA (I)OpMy'J'I BCIICCTB " ypaBHCHI/Iﬁ XUMHNYCCKHX peaKHHﬁ;

onpedeﬂﬂmb BaJICHTHOCTH aTOMOB 5JICMCHTOB B 6I/IHapHBIX COCIMHCHUAX, CTCIICHb OKUCJICHU 3JICMCHTOB B 6I/IHapHLIX COCIUHCHHUAX,
INpUHAIJIC)KKHOCTb BCIICCTB K OHpe,I[eJ'IéHHOMy KJ1accy COCIMHEHUH T10 CI)OpMy.]'IaM; BUJ XUMHUYECKOM CBS3U (KOBaJ'IeHTHaﬂ u I/IOHHaSI) B
HCOPraHU4YCCKUX COCANHCHUAX;

packpwieams cmuica iepuoaudeckoro 3akona Jl. . Menaeneesa: 1eMOHCTpUPOBATh IOHUMAHHUE NEPHOINIECKON 3aBUCUMOCTH CBOWCTB
XMUMHMUYECKUX JIEMEHTOB OT UX MOJIOKEHUS B IIEPUOJINYECKON CUCTEME; 3aKOHOB COXPAaHEHMS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHA ABOTaJIpO; ONUCHIBAMb U XAPAKMEPU306ams TAOINIHYIO (GOpPMY MEPHOIUUECKON CUCTEMbI XUMUYECKUX
3JIEMEHTOB: Pa3IMYaTh MOHATUS «TJIaBHas noArpynna (Arpynmna)» u «mobounas noarpymnmna (brpynna)», masnsie 1 6ombiine

NIEPUO/Ibl; COOMHOCUMb 0003HAYEeHHUs1, KOTOpble UMetoTcs B Tabnuue «llepruoauueckas cucrema xuMuyeckux ainementos J[. . MenzaeneeBay ¢



10.

11.

YU CJIOBBIMH XapPAKTCPUCTUKAMU CTPOCHHUA aTOMOB XUMHUYCCKHX 3JICMCHTOB (COCTaB " 3apsan aapa, 061_[[66 YHUCJIO DJICKTPOHOB U PAaCHpCACIICHUC
HX 110 3JICKTPOHHBIM CJIOSIM);

Kaaccuhuyupoeams XAMHUUECKUE FIEMEHTHI; HEOPraHUYECKHE BEIIECTBA; XUMHUECKUE PeakIny (TI0 YUCITy U COCTaBYy y4acTBYIOIIMX B
peaKIMu BEIIECTB, 10 TEIUIOBOMY YD QEKTY);

xapaxkmepuzoeams (Onucbléams) 00IMIME XMMUUECKUE CBOMCTBA BEILIECTB PA3JIMYHbIX KJIACCOB, MOATBEPAKAas OMCAHUE IPUME paMU
MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIU;

npocHo3Uupoeantob CBOICTBA BCIICCTB B 3aBUCUMOCTH OT UX KAUCCTBCHHOI'O COCTaBa; BO3MOKHOCTHU MPOTCKAHUA XUMHNYCCKUX TIPC BpaHICHI/Iﬁ B
PA3JIMYHBIX YCIIOBHAX;

8bI4UCTIAMb OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MACChl BELIECTB; MAaCCOBYIO JOJII0 XMMHUYECKOTO IEMEHTa 0 (opMmyIie
COEJIMHEHHS; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBO JUTh PACUETHI 0 YPaBHEHUIO XUMUYECKOHN peaklnu;

npuMeHsmb OCHOBHBIE OTIEPALINU MBICIUTEIBLHON IEATEIbHOCTH — aHAIM3 U CUHTE3, CPaBHEHHE, 0000I1eHNEe, CUCTEMATH3AlIHIO,
KJIaCCU(UKAIUIO, BBISIBJICHUE IPUUYUHHOCIIEICTBEHHBIX CBSI3€H — JIJIS1 U3y4EHUS CBOICTB BEIIECTB M XUMUYECKHX PEAKIIHIl; €CTeCTBEHHO-
Hay4yHbI€ METO/IbI IO3HAHUS — HaOII0/IEHUE, U3MEPEHUE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (peabHbIi U MBICIIEHHBIH);

c1edosams TPaBUIIaM TIOJIB30BAHUS XUMUYECKOHN MTOCYI0H 1 1abopaTOpHBIM 000pyIOBaHHEM, a TAKKE TIPaBUIIaM OOpAaIeHHs C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKITUSMH TI0 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUYECKHIX OIBITOB TI0 TIOJTYYSHHIO B COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BOOpOIa M KUCIIOPOIA), TPUTOTOBIICHUIO PACTBOPOB C OTIPEACIEHHON MAaCCOBOM JI0JIei PaCTBOPEHHOTO BEIECTBA; TUIAHUPOBATH U TIPOBOIUTH
XUMUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB MIEIIOYEH M KUCIOT C IOMOIIBI0 MHIANKATOPOB (JIakMyc, GpeHondranenH,
METHJIOPAHXK U JIp.).

9 KJIACC

1.

PACKpbl8ams cMblc/l OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH, ITPOCTOE BELIECTBO,
CJI0HOE BEIIECTBO, BAJICHTHOCTb, JIEKTPOOTPHUILIATEIHLHOCTh, CTETIEHb OKUCIICHUS, XUMUYEeCKas peakIysl, XUMHUECKas CBS3b, TEIJIOBOU

3¢ deKT peakuu, MOJb, MOJISIPHBIM 00bEM, PACTBOP; ANIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, HIEKTPOJIMTHUECKAs TUCCOLIUAIINS, PEaKIIM1 HOHHOTO
oOMeHa, oOpaTuMble U HEOOpaTUMBIE PeaKIIUU, OKUCIUTEIIbHOBOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEIh, OKUCIICHHUE U
BOCCTaHOBJICHHUE, aJUIOTPOIHS, aM(POTEPHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAs, HOHHAS, METAJUIMUECKas ), KpUCTalIndeckas penérka,
KOPpO3Us METAJJIOB, CILJIaBbl; CKOPOCTh XUMUYECKOU peakIuy, npeaeabHo aomyctumas kol nentpauus (ILIK);

UNTIOCMPUPOBAMb B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHH (CM. I1.1) U IPUMEHSTh 3TH MOHATHS IPU OMMCAHUU BEIIECTB U UX
IIpEBpALICHUN;

ucnoavzosanmsv XUMUYCCKYIO CUMBOJIUKY IJIS1 COCTABJICHUS (bOpMy.]'I BCIICCTB U ypaBHCHI/Iﬁ XUMHWYCCKHUX peaKI_II/II\/’I;



10.

11.

12.

13.

14.

onpeodeisime BaJCHTHOCTh M CTEIIEHb OKHCICHUS! XUMUYECKUX DJIEMEHTOB B COSMHCHUSX Pa3IMYHOIO COCTABA; MPUHAIC)KHOCTH BEIIECTB K
oTpeIeIEHHOMY KJIACCy COCIMHECHHIA 10 GOpMYIaM; B XUMHUYECKOH CBsI3H (KOBAJICHTHAs, HOHHAS, METAJUTMYECKAs) B HEOPraHUIECKUX
COCIIMHEHUSX; 3apsi]] HOHA TI0 XUMHYECKOH popMyIie; XapaKTep Cpeibl B BOJHBIX pACTBOPAX HEOPTaHMYCCKUX COCIMHCHHIMA, TUTT
KPUCTAJUTMYECKOMN PeIETKH KOHKPETHOTO BEIIECTBA,

packpeleams cmeica iepuoaudeckoro 3akona Jl. . MenaeneeBa u JeMOHCTPUPOBATDH €TI0

MIOHUMAHUE: ONUCLIBAMb U XAPAKMEPU3068amb TAOTMUHYIO0 (HOPMY NEPHUOINIECKON CHCTEMBI XUMHYECKUX 3JIEMEHTOB: pa3IMyaTh MOHATHUS
«rnaBHas noArpymmna (Arpynmna)» u «mmodounas noarpymmna (bpymma)y, maibeie u 60JbIIHE TIEPUOIBL; COOMHOCUMb 0003HAYEHUS, KOTOPHIE
UMEIOTCS B TIEPUOINIECKOM TabJIHIIe, C YUCIOBBIMH XapaKTEePUCTUKAMHU CTPOCHUS aTOMOB XUMUYECKHX JIEMEHTOB (COCTaB M 3apsia siapa,
00111e€ YUCIIO AIIEKTPOHOB U PACIPEICTICHUE UX 110 JIEKTPOHHBIM CJIOSIM); 00bACHAMb 00IE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
AIIEMEHTOB U UX COCIMHEHHH B TIpeieax MaJIbIX MEPHUOI0B H TJIABHBIX MOATPYI C YIETOM CTPOCHHUS MX aTOMOB;

K1accuguyuposams XUMUUECKHUE AIEMEHThI; HEOPraHMUECKHUEe BEIECTBA; XUMUYECKHE peaklnu (II0 YUCIy U COCTaBy y4acTBYIOIIMX B
peaKkiuu BEUIeCTB, MO TEMJI0BOMY 3G (EKTY, 10 U3MEHEHHUIO CTENEHEH OKHUCIEHHS] XUMUYECKUX 3JIEMEHTOB);

xapakmepuzoeanib (OI’ILleZGClmb) O6II.[I/IG XUMHUYECKHE CBOMCTBA BCIICCTB PAa3JIMYHBIX KJIACCOB, MOATBECPKAAA OIMMCAHNEC ITIPUME paMU
MOJICKYJIAPHBIX U HOHHBIX ypaBHeHI/Ifl COOTBETCTBYIOIUX XUMHWYCCKUX peaKquI;

cocmaeisimes YPaBHEHUS JIEKTPOTUTHICCKON TUCCOIMAIIMH KUCIIOT, IIEI0OYeH U COJICH; TIOJTHBIE M COKpAIIEHHBIE YPAaBHEHUS PEAKIIMi HOHHOTO
oOMeHa; ypaBHEHHUSI pPeaKIIHi, TOATBEPKIAOIINX CYIIECTBOBAHNE TCHETHUYECKOM CBSI3M MEKIy BEIIECTBAMHU PA3JIMYHBIX KIIACCOB;

packpvieamsb CYIIHOCTb OKHUCIIMTCIIbHOBOCCTAHOBUTCIIbHBIX peaKl_H/If/'I MOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOT'O OanaHca 3TUX peaKl_H/If/'I;

npocHo3Uupoeantb CBOMCTBA BEIIECCTB B 3aBUCUMOCTH OT UX CTPOCHMS; BOSMOXXHOCTHU MMPOTECKAHUA XUMUUYCCKUX HpeBpaIHeHI/Iﬁ B pa3JIMYHBIX
YCIIOBHAX;

6blUUCIAMb OTHOCUTCIIBHYIO MOJICKYIIAPHYIO 1 MOJIAPHYIO MaCChl BEIECTB, MAaCCOBYIO JJOJIIO XUMHUYCCKOI'0 3JIEMCHTA 110 (1)0[) MYIJIC
COCAMHCHUA; MAaCCOBYIO NOJIIO BCIICCTBA B paCTBOPEC; IIPOBOAUTH paC‘IéTBI 110 YPaBHCHHUIO XHUMHAYECKOM PEaAKIIUU;

c1edosamy TPaBUIIaM TOJIb30BAHUS XUMUYECKOHU MOCYI0H 1 1ab0opaTOpHBIM 000pyIOBaHHUEM, a TAK)KE IPaBUIIaM OOPAIICHHs C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKIIUSMHU T10 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TIOJIYYSHHIO B COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucyioro rasa);

l’lpOSOdul’l’Zb PCaKluu, IMOATBCPKAAOIINUC KauyeCTBEHHBIN CO CTaB Ppa3JINYHbIX BCIICCTB: PACIIO3HABATb OIIBITHBIM HYTGM XJaopung 6pOMI/II[, noauna,
Kap6OHaT, q)OC(l)aT, CHJIMKAT, Cy.]'IL(I)aT, TUAPOKCUANOHBI, KATHOHBI aMMOHUA U HOHBI U3YUCHHBIX METAJIJIOB, ITPUCYTCTBYIOIIUEC B BOAHBIX
pacTBOPAX HCOPraHNYCCKUX BCHICCTB,

npumensiantb OCHOBHBIC OIICpal[un MBICIUTEIbHON AeSITeIbHOCTH — aHalIu3 U CHUHTC3, CPABHCHUC, 0606H_ICHI/IC, CHUCTEMATHU3allI0, BBISABJIICHUC
NMPUYINHHOCICACTBCHHBIX CBs3€N — IIJIst HU3YUCHUA CBOMCTB BEIIECTB M XUMHUUYECKUX peaxunﬁ; C€CTCCTBCHHOHAYYHBIC MCTO/bI [IO3HAHUA —
Ha6J'IIO,Z[eHI/IC, HU3MCPCHHUC, MOJCIIMPOBAHUC, SKCIICPUMCHT (peaanHﬁ u MBICHGHHBIﬁ).



IV. TemaTnueckoe nJiaHMpoBaHMe MO XUMHHU § KJiacc

2 yaca, 68 yacos

Ne Pa3nen. Tema ypoka Koa-Bo Mara Hcnonvzoseanue

4acoB | MpOBedeH ooopyoosanus
usi «Touka pocma»
Tema 1. Xumusi — BakHasi 00J1aCTh €CTECTBO3HAHUSI U MPAKTHYECKO¥ IeITeTbHOCTH YesoBeka (5 u)

1 [Ipeamer xumun Poiib XMMUM B KU3HM Y€JIOBEKA. XUMHUA B CUCTEME HayK. MeTo bl 1
TTO3HAHUS B XUMUH.

2 3HAKOMCTBO C TIpaBUJIaMHu 0€30TIaCHOCTH U MMPUEMaMHU PaObOThI B XUMHYECKOM 1 Hudposas madoparopuss RELEON
naboparopuu. [IpakTrueckas padora: [udposoit gatunk Temmepatypbi(
Ne 1. IIpaBuiia paGoThl B 1aOOpaTOPHH U MIPUEMBI 0OpaleHHs ¢ 1ab0PaTOPHBIM TEepMOIIapHbIii), ciupToBKa, CBeya.
000pyI0BaHHUEM.

«M3yueHne cTpoeHus IaMeHmn

3 Tena u BemecTBa 1 JlaT4uk TeMIiepaTypsl
JlabopaTtopusbiii onbIT Nel «J[o kako#t TeMmepaTypbl MOKHO HarpeTh BEIIECTBOY ( TepMOTIapHBIIA), CTUPTOBKA.

4 ®du3nYeCcKre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB . 1 JlaTuuk TemMneparypsl
JlabopaTtopHsbiit onibIT Ne2 «3MeHeHHE TeMIepaTypbl KUIIEHUST C TIOMOIIBIO TaTYHKa IJIATUHOBBIN, TEPMOMETD,
TEeMIIepaTypbl 1 TEPMOMETPA» AIIEKTpUYECKast ITUTKA.
JlabopaTtopusbiit onbIT Ne3 «OnpeneneHue TeMIiepaTypsl IUIABJICHUS U KPUCTALTU3AINH Jlatuuk Temneparypsl
MeTaJlIay. ( TepMOTIapHBIN),

5 | Yuctsie BemectBa 1 cMecu. CriocoObl pazzaenenus cmeceil. [Ipaktuueckas paboraNe 1 Hudposas madoparopuss RELEON.
2. Paznenenue cMmeceit (Ha mpuMepe OYUCTKH MTOBAPEHHOM COJIH) JlaTuuK 37eKTpONpPOBOJHOCTH,
JIaboparopusiii onbiT Ned «OrmpeeneHre BOIOTPOBOIHON U AUCTUIUIUPOBAHHON 1 (pPOBOH MUKPOCKOIL.

BOJIBD»
Tema 2. BemecTBa n xumnuyeckue peakuuu (15 1)+1 g

6 | ATOMBI U MOJIEKYJIbl. XUMUYECKUE DTIEMEHTHI 1

7 3HaKku (CUMBOJIbI) XUMUYECKUX DIIEMEHTOB 1

8 | [IpocTeie U cloXHBIE BelIecTBa. ATOMHO-MOJIEKYISIPHOE YUEHUE. 1 [TpuGop 17151 ONBITOB €
JlemoHcTparoHHbIi sKkcniepuMeHT Nel «PaznoxkeHne Boabl IEKTPUYECKUM TOKOMY AIEKTPHUUYECKHUM TOKOM.

9 | Xumuyeckas ¢popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB 1

10 | 3akoH moCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTEIbHASI aTOMHAs Macca. 2




11

OTHOCHUTENBHAS MOJIEKYJISIpHAsl Macca .

12 | MaccoBas 10J1s1 XUMHYECKOTO JIEMEHTA B COSIUHEHUN 1
13 | ®usnyeckue U XUMHUYECKHE SIBICHHS 1 JlaTuuk TemIiepaTypsl INIATUHOBBIN
JlemoHCTpalMoHHbIN KcriepuMeHT Ne2 «Bpiaenenne v noroneHue Teria —Ipru3HaK
XUMHUYECKON PEAKIIUN».
14 | Xumuueckas peakuus. [Ipusnaxu 1
Y YCJIOBHS IPOTCKAHUS XUMUYCCKIX PEAKIIHIA
15 | Xumunueckue ypaBHeHuUs 1
16 | Tumsl XUMHUYECKUX peakiuii. Peakius coequHeHus 1
17 | Peakmus paznoskeHUs 1
18 | Peaxkius 3amemnieHust 1
19 | Peaknust oOMeHa 1
20 | 3akoH coXpaHEHHs MacChl BEIIECTB. 1 BEChl TCXHOXUMHUYECKHE UITH
JleMOHCTpanMOHHBIN SKcrIepUMEHT Ne3 «3aK0H COXpAaHEHHS MACChl BEIIECTBY. AIIEKTPOHHBIE; CBEYA; KOJI0a
mIockogoHHas 250 MIT; JIOXKKa JIs
C)KUTaHUS BEIIECTB.
21 | KontpoasHas paborta Ne 1 1
Tema 3. Bo3ayx. Kuciopoa.Okcuanl (5 4)
22 | Bo3myx — cmech razos. CocraB Bo3ayxa Kucimopos — anemeHT u mpocTtoe BemecTBo. | 1 [udpoBoit MUKPOCKOTI.
O30H — ayoTporHas MoIupUKalKs KHCIopoa
JleMoHCcTpamoHHsbIi skciepuMeHT Nod «OnpenesieHue coctaBa BO3AyXa»
23 | Haxoxpaenue kuciaopoja B Ipupoe, pu3ndeckue 1 XUMUYECKHUE CBOMCTBA (peaKIu 1
okucyenus, ropenue. [lonarue o0 okcumax
24 | CriocoObl OJTydeHHUsI KUCIOPpOoa B JIA0OPATOPUH M MPOMBIILIICHHOCTH. [I[puMeHeHne 1
kucnopoaa. [Ipaktuueckas pabora
No 3. Tlomyuenue u cobupanue KUciIopoa, M3ydeHHue ero CBOMCTB.
25 | TeroBoit 3(h(heKT XMMUYECKON PeaKIiy, MOHITHE O TEPMOXUMUYECKOM YPaBHEHUH, 1
9K30 U SHJIOTEPMUYECKHUX PEAKIIHIX
26 | TomnuBo (yroyib U MeTaH). 3arpsi3HEHHE BO3IyXa, CIIOCOOBI €ro MpeA0TBPAICHUSI. 1
Ycunnenne napHukoBoro ¢ dekra, pa3pynieHue 030HOBOTO CIIOS .
Tema 4. Bonopoa. CocraB KUCIOT U coneit (5 u)
27 | Bonopos — 31€MEeHT U IPOCTOE BEHIECTBO 1
28 | Haxoxnenue B mpupoje, Gpuznyeckre 1 XUMHUECKUe CBOICTBA (Ha mpuMepe 1
B3aMMO/ICHCTBUS C HEMETaJlJIa MU M OKCHJ]AMH METaJlJIOB
29 | Ilpumenenue, cnocoObl MOTYYEHUS BOJOPOIA. 1




[TpakTuaeckas padbota Ne 4. TTonydenue u coOupanue BoJI0pOAa, U3y4dEHUE €T
CBOMCTB

30 | CocraB KUCIIOT U coJel 2
31
Tema 5. KosnmuecTBeHHbIE OTHOIIEHUS B XUMUH (4 1)
32 | KonmgecTBo Bemecta. Mosb. MossipHasi Macca 1
33 | 3akon ABoraapo. MonsipHbIi 00hEM Ta3oB . 1
34 | Pacy€rhl o XUMHYECKUM YPaBHEHHSIM. 2
35
Tema 6. Bona. PactBopsl. [lonsitre 06 ocHoBanusx (5 1)
36 | dusnyeckue CBOWCTBA BOJBI. AHAIN3 U CHHTE3 — METOJbI H3Y4EHHS COCTaBa BOJIBI. 1
37 | XuMudeckne CBOMCTBA BOJBI (PEAKIMH C METAIIAMH, OKCHJIAMHA METAJUIOB U 1
HEMETAJIJIOB
38 | CocraB ocHoBanuii. [lorsiTne 006 MHANKAaTOpAX. 1 [Tudposas madoparopusst RELEON
JlabopaTtopusbiit onbIT Ne 5 «Omnpenenenue pH pacTBOPOB KUCIOT | MIETOUYCH». Hudposoii pH. mratus ¢
32KUMOM; TISITh XUMUYECKHUX
CTaKaHoB (25 MJT); TPOMBIBAJIKA
39 | Boaa kak pactBopuTtenb. PactBopsl. PacTBopuMocTs BemiecTB B Bojie. [IpakTuueckas 1 JlaTuuk TemMneparypsl
pabota: Ne 5. [IpuroroBieHue pacTBOPOB C ONMPEACIEHHON MacCOBOM J0JIeH aTuHOBBIN, [{udpoBoit
PacTBOPEHHOTO BEILIECTBA. MHUKPOCKOTI.
JlaGopaTtopHsblii onibIT Ne 6» M3ydeHne 3aBUCMMOCTH PAaCTBOPUMOCTH BEIIECTBA OT
TEeMIIEpPaTyphbI».
JlaGopaTtopHsbiii onbIT Ne 7 «HabmroieHne 3a pocToM KPUCTAIIOBY.
JlabopaTtopusbiii onbIT Ne 8 «IlepechiieHHbIi pacTBOPY.
40 | Ponb pacTBOpOB B MPUPO/IE U B KU3HU YeloBeKa. KpyroBopoT Boibl B IpUpPO/IE. 1
3arpsizHeHue npupoaHbIX BoJ. OXpaHa U OUYMCTKA IPUPOTHBIX BOI.
Tema 7. OcHOBHBIE KJIACChl HeOpranuveckux coeaunenuii (11 1)+ 1y
41 | Knaccudukarys HSOPraHMIECKUX COCTMHCHHH. 1
42 | Okcupsl: cocTas, Kiaccudukanms (OCHOBHbIE, KUCIOTHBIE, aM(OTepHEIE, 2
- HecoJieoOpa3yroire), HOMEHKIaTypa (MexXAyHapoaHast U TPUBUAIIbHAS).
43 | [lomydyeHue U XUMUYECKUE CBOMCTBA KHCIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX OKCHIIOB.
44 | OcHOBaHMsI: cOCTaB, KIaccu(pHKaIMs, HOMEHKIaTypa (MeXIyHapoaHas U 2 [Tudposas naboparopust RELEON




45 | TpuBManbHas), GU3NUECKUE M XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOIyYCHHU . [Mudposoii atuuk pH. HozaTop
00beMa JKHJIKOCTH, OIOpEeTKa,
JIaGopatopusiii onbiT Ne 9 «Peakuus neiitpanuzanuu. JleMOHCTpallMOHHBIH JIaTYUK TEMIIepaTyphl IUIATUHOBBIM,
skcniepuMeHT Ne 5 «OcHoBanus. TernoBoi A3QPeKT peakuu ruAPOKCHIa HATPHUS C JIaTYUK NABJICHUS, MArHATHAS
YTJIEKUCIBIM Ta30M». MeIIaJIKa, IITATUB C 3aKUMOM,;
[ATh XUMHUYECKUX CTAaKaHOB (25
MID);
46 | KucnoTsl: cocTaB, KiaccupuKaIys, HOMEHKIATypa, GU3NIECKUE U XUMUYECKHE 2 [{uppoBoOii MUKPOCKOIL.
47 | cBolicTBa, criOCOOBI MoJTydeHus. Pa1 akTHBHOCTH METaIIJIOB
[Tpaktuueckas padota Ne5 «llosryueHne MeIHOTO Kymopocay.
48 | Comu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI MOJTydeHHsI, B3aUMOICHCTBHE COJICH C 2
- MeTaJlJlaMU, KUCJIOTaMH, IIeI0YaMU U COJISIMU
49
50 | I'enerndeckas CBSA3b MEXy KIacCaMH HEOPTaHWIECKUX COCTMHEHUN 1
51 1 Hudposas madoparopuss RELEON
Jlaboparopusrii omeIT Ne 10 «OmnpeeneHre KUCIOTHOCTH TTOYBBD) Hudposoit latuuxk pH. mraTus c
32)KUMOM; ITATh XUMHUYIECKHX
CTakaHoB (25 mu);
52 | KontpoawsHas pabora Ne 2 1
Tema 8. [lepuoanyeckuii 3aK0H U epuoanUYecKasi cucrema xumudeckux yiemenToB JI. . Menjene ea. Ctpoenue atoma (7 4)
53 | IlepBbie MOMBITKY KJIAcCU(PHUKAIIMNA XUMUYECKUX 3JIeMEHTOB. [loHsATHE O rpymnmax 1
CXOJHBIX JIEMEHTOB (I11€JI0Y HbI€ U IIEJI0YHO3eMEeIbHbIE METaILJIbl, TaJIOTEHBI,
WHEPTHBIE rasbl) .
54 | DnemeHThI, KOTOpBIe 00pa3yroT aM(POTEPHBIE OKCUABI U THAPOKCH/IBI 1
55 | [lepuoauueckuii 3aKOH U EPUOAUYECKAs CUCTEMa XUMHUECKUX 31emMeHToB /1. 1. 1
Menneneea. [lepuoapl, rpynmsl, noarpymibl. U3nMUecKuid CMBICT HOPSAKOBOIO
HOMEpa AIIEMEHTa, HOME POB MEPUO/Ia U TPYIIIIHL.
56 | Ctpoenue atomoB. CocTtaB aTOMHBIX siziep. M30Tombl 1
57 | Dnextponbl. CTpoeHHE ANEKTPOHHBIX 000J0YEK aTOMOB MEePBhIX 20 XUMHUECKUX 1
AJIEeMEHTOB nepuoanyeckoii cucremsl 1. . Menneneena
58 | XapakTepucTHKa XUMUYECKOTO DJIEMEHTA 10 €ro MOJOKEHUIO B IEPUOINUECKOMN 1
cucteme /1. 1. MenaeneeBa
59 | 3HaueHue MepUOINIECKOTO 3aKOHA 1

Y NIEPUOANYECKON CUCTEMBI XUMUYECKHX 3JIEMEHTOB JUIsl PA3BUTHS HAYKU U NIPAKTUKH.
J. 1. MenneneeB — y4€HbIH, NIEJAror ¥ rpakJaHuH.




Tema 9. XumMnueckas cBsi3b.OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (8 1)

60 | DieKTPOOTPHUIIATEIHHOCTh ATOMOB XUMUYECKUX IEMEHTOB 1
61 | Xumudeckas cBsi3b. IOHHAs XUMUYECKast CBSI3b 2 Hudposas nadoparopuss RELEON
62 [TudpoBoii JaTYNK TEMIIEPaTypbI
TUTATHHOBBIN; TATYUK
TEMIIEPATypbl TEPMONAPHBIN
63 | KoBanentHo-nossipaas cBsizb. KoBaJleHTHO- HEMOJIIPHAS CBS3b 1
64 | CrerneHb OKUCIICHUS 2
65
66 | OxucauTensHO-BoccTaHOBHUTENbHBIC peakiuu (OBP). [Ipomeccr okucinenus u 2 Jlatuuk TeMneparypsl
67 | BoccranoBieHusi. OKUCIUTENHN U BoccTaHOBUTENH. JlabopaTopHsbIit ombIT Ne 11 IIJIATUHOBBIM.
«M3yueHne peakiiuu B3aMMOJICHCTBHS Cylb(hrTa HATPHsI C IEPOKCHUJIOM BOJOPOIay
68 | KontponbHas padorta No 3 1
KaneHpapHo-TemaTtu4yeckoe nnaHupoBaHue rno xummun 9 Knacc
2 yaca 68 yacoB
Ne Tema pasaesia u ypoka KouanuyecTBo Hara Hcnonv3zosanue
4acoB NpoBeJAeHusl obopyoosanus
«Touka pocma
IToBTOpEHHE U yrirydJieHHe 3HAHUIT OCHOBHBIX pa3eoB Kypca 8 kiacca (4) +1
1 [Tepuonnueckuii 3akoH. [leproauueckas cucteMa XuMU4ecKux 3yemMeHToB Jl. 1. 1
MenpeneeBa. CTpoeHue aToMoOB .3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KaTUsl, KAIbIH U UX COSAUHEHUN B
COOTBETCTBUHU C MOJIOKEHUEM IJIEMEHTOB B MIEPUOIUUECKOM CUCTEME U CTPOCHUEM HX
aTOMOB
2 Knaccudukamus 1 HOMEHKIIaTypa HEOPTraHUYECKUX BEIIECTB (MEXIyHApPOIHAS U 1
TpUBHAJIbHAS)
3 XUMHUYECKUE CBOMCTBA BEUIECTB, OTHOCALIUXCS K PA3IMUHBIM KJIaccaM 1
HEOPraHMYECKNX COCAMHEHUH, NX T€HETUUECKasl CBSI3b HEOPraHWYECKUX BEUIECTB
4 CrtpoeHnue BenecTBa: BUAbl XUMHUECKOU CBSI3U. TUIBI KPUCTAIUNTMYECKUX PEIIETOK, 1

3aBHCHUMOCTh CBOMCTB BEIIIECTBA OT THIIA KpHCTaHHH‘{eCKOﬁ peI_HéTKI/I .




5) KonTtponsHas padoraNel | 1
Tema 1. OcHOBHBIC 3aKOHOMEPHOCTH XUMHYECKUX peakumii (4 1)
7 Knaccugukanust XUMHYECKUX PeaKIUil M0 pa3IUYHbIM IPU3HAKAM. 1
8 ITonATHE O CKOPOCTH XUMHUYECKON peakunu. [IoHsATHE O TOMOrE€HHBIX U 1 [Tpubop 1
IeTePOreHHbIX PEAKIMSIX . WJUTIOCTpaLMK
JleMoHCTpaoHHbIH OmBIT Ne «/3ydeHne BIMSHUS Pa3TUIHbIX (aKTOPOB HA 3aBUCUMOCTHU CKOPOCTH
CKOPOCTb PEAKIUN. x/p. PT ycnoBuii.
9 [TonsTHE O XUMHUYECKOM paBHOBECUH. DaKTOPBHI, BAUSIOLINE HA CKOPOCTh 1 [Mudposas nadbopatopus
XUMUYECKON PEAKIIUHU U MOJIOKEHUE XUMHUECKOTO PAaBHOBECHS . RELEON
Hudporoii naTunk
TeMIIepaTypbl
TJTATUHOBBIMN
10 | MexaHU3M OKUCIUTEILHOBOCCTAHOBUTEIBHBIX PEAKIUH (AIEKTPOHHBIN OamaHc 1
OKHUCJIUTEITbHOBOCCTAHOBUTEIh HOM PEAKIINH).
Tema 2. DjeKTpoJuTHYECKAs] qUCCONMANNs. XHMUYecKHe peakuun B pacrBopax (10 u)
11- | Teopus PAEKTPOJUTUYECKON JUCCOMMAINHU. DICKTPOIUTHI U HEIJIEKTPOJIUTHI. 2 [udposast maboparopust
12 | KatnoHsl, aHUOHBI. MeXaHN3M JIUCCOIMAIH BEIIECTB C PA3IHIHBIMU BHIAMHU RELEON
xuMudeckoi cBsi3u. Crenenp aucconanui. CHIIBHBIE U CIIa0bIe SJIEKTPOTUTHI Hudporoii naTank
Hemonctparmonnsiit onbIT Nel «TemnoBoii a3 dexT pacTBOpeHHs BEIIECTB B BOCH. AIEKTPONPOBOJTHOCTH
[Tpaktrueckas pabota Nel «3JIEKTPOJHUTHI U HEAICKTPOITUTHDY.
13- | Peakuuu HOHHOTO OOMEHA, YCIOBHUS WX MpOoTeKaHus. MIoHHbIe ypaBHEHHS pEeaKIuii. 2 Hudporoii naTank
14 | JIabopatopusrii onbIT Nely» B3anmonelicTBue rujpokcuaa 0apus ¢ CEpHOU AJIIEKTPOINPOBOHOCTH,
KHCIIOTOM. no3aTop 00bEMa
KHUJKOCTH, OIOpeTKa.
15- | XuMuueckne CBOMCTBA KUCIIOT, OCHOBAHUM U COJIEH B CBETE MPEJICTABICHUI 00 2 udposas maboparopus
16 | snmektponuTHdeckoi aucconuanun. JlabopaTopHsiit onbIT Ne 2 «BiusiHue RELEON
pacTtBopuTelns Ha auccoruanuioy . Jlabopatopusiii onbIT Ne 3 «CuibHbIe U cliabbie [udposoii gatuuk
aneKTpouThl». JlabopaTopHsiit onbIT Ne 4 «3aBUCUMOCTH SIEKTPOIIPOBOJHOCTH AIIEKTPOTPOBOIHOCTH
PacTBOPOB CHIIBHBIX 3JIEKTPOJIUTOB OT KOHIIEHTPAIIUU HOHOBY.
17 | [ousTte o runponuse coiueil. Jlaboparopusiit onbiT Ne5 «O0pazoBaHue coseit 1 [udporoii gatuuk
AMMOHHSI» JIEKTPONPOBOIHOCTH
18 | Ilpaktuueckas pabota Ne 2 PerieHue skcepuMeHTaIbHBIX 33a4 10 TEME. 2 [Tudposas naboparopus
IIpakTtuyeckas padora Ne 2 «Onpenenenue KOHIEHTPALUK COJIH IO RELEON
IEKTPOIPOBOJHOCTH PacTBOpa. [Tudposoii gaTumnk
AJIEKTPONPOBOTHOCTH




Tema 3. O6mas xapakTepucTuka xXuMmu4yeckKux 3jeMeHTOB VIIA-rpynnel. I'anorenst (4 u)

19 | OGmias xapakTepucTuKa rajoreHoB . OCOOEHHOCTH CTPOSHUS aTOMOB 3TUX 1
3IIEMEHTOB, XapaKTEPHBIE /I HUX CTeNeHH okucieHust. CTpoeHue u pu3nuecKue
CBOMCTBA NPOCTHIX BEHIECTB — raJIOT€HOB

20 | Xumuueckue CBOIMCTBA Ha MPUMEpPE XJIopa (B3aMMOICHCTBHE C METAJIAMH, 1 AITXP.

HeMeTaJlJIaMHy, 1enodamu). Xy1opoBoaopod. ComsiHast KUCIIOTa, XUMUYECKHE
CBOWCTBA, MOJyYeHUE, MpUMeHeHHE. JleMoHcTpauroHHblil onbIT Ne «M3yyenue
(U3HYECKUX U XHMHYECKUX CBOWCTB XJIOPA»

21 | ®usmonoruvecKoe JeUCTBHE XJI0pa U XJIOPOBOJIOPO/Ia HAa OPraHU3M YelIOBEKa. 1 Hudposas maboparopust
Baxkueitmme xinopuasl 1 ux HaxoxaeHue B mpupojie . [Ipakruueckas padota Ne RELEON.
«OmnpeneneHue coaepKaHus XJIOPHUI-HOHOB B MUTHEBOU BOJIEN. AITXP.

22 | Ilpaktudeckas padbora: 1 [Mudposas nabopaTopus
No 2. Tlony4yeHune COJISTHOM KHCIIOThI, M3y4eHUE €€ CBOMCTB RELEON
Tema 4. O61as XxapakTepucTHKa XMHMHYeCKHUX dj1eMeH- TOB VIA-rpynnbl. Cepa u eé coenunenus (5 u)

23 | OOmias xapakTepucTuka ameMeHToB VIArpymmbel. OcoOOEHHOCTH CTPOCHHUST aTOMOB 1
ATUX JIEMEHTOB, XapaKTePHbIE JJI1 HUX CTEIIEHN OKUCIICHUS

24 | Ctpoenue u HU3MIECKUE CBOMNCTBA MPOCTHIX BEIIECTB — KUCIOPOJIA B CEPHI. 1 AITXP, mpubop st
AnnoTpornHbie MOIU(UKALIUYA KUCIOPOIa U cepbl. XUMUYECKHE CBONCTBA CEPHI. MOJIy4EHUS Ta30B WU
CepoBogopo, cTpoeHue, (puzndeckrue U XUMUIeCKue cBOMHCTBAa. OKCHIBI Cephl KakK anmnapart Kunmna.
MPEICTAaBUTENN KHCIOTHBIX OKCUIOB.

JemoHcTpanmonHsiil onbIT Ne «llonydeHnne cepoBogopoaa U U3y4E€HHUE €r0 CBOMCTBY»
JlaGopaTtopusbiii onbIT Ne «CruHTE3 cepoBoiopoia. KauecTBeHHbIE peakuy Ha
CEpOBOIOPOI U CYIb(UIBI.

25 | Cepnas kuciora, GU3N4IecKue 1 udposas maboparopus
1 XMMUYECKHEe CBOKCTBA (00IIME KaK MPEACTaBUTEINS Kilacca KUCIIOT U RELEON
cnenuduueckue), MpUMEHCHHE. Hudposoii naTunk
JlemoHcTpaoHHbIN onbIT No «3ydeHrne CBONCTB CEpHUCTOTO ra3a U cepHOu AIIEKTPOTIPOBOJIHOCTH.
KHCIJIOTBI. AITXP.

26 | XuMHUYECKHE PEaKIINH, JeKAIIUE B OCHOBE MPOMBIILIIEHHOTO CIIOCO0a MOTy4eHus 1
cepHoil KucnoThl. CoJIM CEPHOUN KUCIIOTHI.

27 | HaxoxnaeHwue cepbl U € cOeIMHEHUN 1

B MpUpOie. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl COCIMHEHUSIMU CEepPhI
(KUCIOTHBIC MOXKIH, 3arpsi3HEHIE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro
MPEAOTBPALLIECHUS




Tema 5. O6masi XapakTepUCTHKAa XMMHYECKHX 3JIeMeHTOB VA-rpynnbl. A30t, ¢pocdop u ux coennnenus (7 4)

28 | OOmias xapakTepucTuKa 31eMeHToB VArpymmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB 1
ATHUX 2JIEMEHTOB, XapaKTEePHBIE JUIsl HUX CTETNICHNU OKHUCIICHUS
29 | A3ort, pacrpocTpaHeHHE B TIPUPOJIe, PU3NUECKUE U XUMHUYeCKHe cBOHCTBA. OKCHT 1 TepMope3ucTopHblii
azoTta.(IV)/ KpyroBoport a3ora B nmpupoie JATYUK TEMIIEPATYyPHI,
natyuk pH, gatumnk
AJIEKTPOIPOBOIHOCTH,
anmnapar AJs IpOBEICHUS
X/p, MarHUTHASI MEIIAJIKA.
30 | AMmuak, ero GU3MUECKUE U XUMUYECKHE CBOMCTBA, IMOJIyYeHHE U TIPUMEHEHHE. 1 JaTauk
Cosn aMMOHWUS, UX GU3NIECKHE M XUMHUECKHE CBOICTBA, IPUMEHEHHE. AJIEKTPOTIPOBOIHOCTH
[IpakTueckas padora Ne 3. [TonyueHue ammuaka, U3ydeHUe €ro
cBoiicTB.JIabopaTtopHblit onbIT Ne «OCHOBHBIE CBOMCTBA aMMHUAKa»
31 | A3otHas kucioTa, e€ hu3nYecKne U XUMHUYECKHE CBOMCTBA (00IIMe KaKk 1 [Mudposas nabopaTopus
MpeACTaBUTENS KIacca KUCTOT  crierududeckue). Mcnonb3oBanue HUTPATOB U RELEON
COJIE aMMOHHMSI B KAYECTBE MUHEPAIBHBIX YIOOPEHUH. Hudporoii naTank
[TpakTnueckas pabora Ne «OnpeneneHue HUTPAT —MOHOB B IUTATEIHLHOM PACTBOPEY. HUATpaT HOHOB.
32 | XuMHUecKoe 3arpsi3sHEHUE OKPYKAIOIIEH Cpellbl COSTMHEHUSIMU a30Ta (KUCIOTHBIE 1
JIOK]I, 3arpsi3HEHUE BO3/Y Xa, IOYBBI U BOJIOEMOB
33 | Docdop, amtorponHbie Moaudukanuu Gochopa, puznueckne 1 XUMUUYECKUAES 1
CBOWCTBA
34 | Okcun pochopa(V) u dochopHas kucinora, GU3NIECKre 1 XUMHIESCKHE CBOMCTBA, 1
nosyuenue. Mcnonp3zoBanue GpocdaroB B KauecTBE MUHEPAIBHBIX yIOOPEHUIA.
3arpsi3HeHHEe IPUPOIHBIX BOI0EMOB (ocharamu
Tema 6. O61as XapaKTePUCTHKA XUMUYECKHX j1eMeHTOB IVA-rpynnbl. Yrjepoa u kpeMHHii U uX coeguHenus (8 1)+ 1
35 | Yruepon 1
36- | Oxcuapl yriepoja, ux Gu3n4ecKue 1 XuMU4ecKrue CBONCTRA. 2
37
38 | YronpHas kucaoTa u e€ coid, uX (U3nuecKue U XMMUYECKUE CBOMCTBa, moinyyeHue u | 1
MIPUMEHEHHE.
39 | IlepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEIECTBAX KAK O COEANHEHHX 1
yriepoja: 0COOEHHOCTH cocTaBa U cTpoeHus. [loHaTue o 61oJIOrHUYecKn BaXKHBIX
BEIIECTBaX: XKHUpax, Oenkax,
40 | Kpemuuii, ero usnyeckre 1 XMuMHUYECKHUE CBONCTBA, MOJTYYEHUE U IPHUMEHEHHE. 1
41 | Ipaktuyeckas pabora Ne 4 Tlosrydenue yriekucioro raza. KauectBeHHas peakuus 1 Iudposas madboparopusi




Ha KapOoHAT-HOH

RELEON
[Mudpooii gaTamk
AIIEKTPOMPOBOTHOCTH

42 | Ilpaktuyeckas pabara Ne 5 Pemenue skcriepuMeHTaIbHBIX 3a]1a4 110 TEME 1 [Mudposas nabopatopus
«HemeTtanmsiy. RELEON
Hudporoii naTunk
AJIEKTPOTIPOBOTHOCTH
43 | KonrtpoupHas paboTa 1
Tema 7. O61ue cBoiicTBa MeTaJ10B (4 1)
44 | OOmias XxapaKTepUCTUKA XUMHYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX 1
MOJIO)KEHUS B IEPUOJIMYECKON CUCTEME XUMUUYECKuX 35ieMeHToB [ . 1 . MenneneeBa
Y CTPOCHUS aTOMOB
45 | Ctpoenue MetaiuioB. Metaminueckas CBS3b U METANIMYECKasi KpUCTalInyecKas 1
peméTka. DIEKTPOXUMHUYECKUH Psii HAPSKEHN METaJIOB
46 | dusnyeckre U XUMHYECKHE CBOMCTBA METAJLIOB . 1
47 | Obuue crocoObl noxydeHus: Metaio. [IoHsATHE O KOPPO3UU METAJUIOB U OCHOBHBIE | 1
CrocoObI 3alUTHI OT KOppo3uu. CruiaBbl (CTalb, YyT'YH, TIOPAIOMUHUI, OpOH3a), UX
MIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH
Tema 8. Baxknelinmue MeTaibl 4 UX coeuHenus (16 1)+ 2
48 | lllemouynsie MeTamibl. [looxxeHne B MEPUOIUUECKON CHCTEME XUMUYECKUX 1
snemenToB JI. 1. MenpaeneeBa, ctpoenne atomoB. Haxoxnenue B npupoe .
49- | ®du3nYecKre U XUMHYECKHE CBOMCTBA (Ha MpUMEpe HATPHUS U KU 2
50
51 | Okcuapl ¥ THAPOKCUIBI HATPUS U KAJIUS 1
52 | IlpumeHeHune MeNOYHbIX METAUIOB U UX COCTMHEHUM. 1
53 | lllenouHo3eMemnbHBIE METAIIBI MATHUN U KalbIHi, cTpoeHue atoMoB. [lonoxe Hue B | 1
MEPUOJNUECKON CUCTeME XuMHUYe CKux sneMeHToB JI. Y. Menaeneena.
Haxoxnenue B mpupoe
54- | dusnueckre U XMMUYECKUE CBOMCTBA KaJIbIUS M MarHus 2
55
56 | Baxueiimue coequHEHUs KanbIus (OKCUI, TUAPOKCUI, COJIHN). 1 Jatauk
JIaboparopHsiii onbIT Ne «B3anmopeiicTBre N3BECTKOBOM BOJBI C YTICKUCIBIM AIIEKTPOTIPOBOIHOCTH,

ra3om».

MarHuTHas Mellanka,
npuOop IS MOTydEHUS
ra3oB WU amnmnapar




Kunma.
57 | KectkocTb BobI 1 criocoObI ee ycrpaneHus. [Ipaktuueckas padota Ne 6. Kéctkocth
BOJIBI U METOIBI €€ yCTPaHCHHS
58 | AmoMuHUH.
59- | ®usnueckue U XUMUYECKHE CBOWCTBA. AM(BOTEpHBIE CBOMCTBA OKCH/IA M THAPOKCUIA
60
61 | XKeneso. [Mudposas nabopatopus
JlabopaTtopubiit onibIT Ne «OKHCIICHHE JKeJle3a BO BIAXKHOM BO3IIyXE». RELEON
Hudporoii naTunk
JTaBJICHMSI
62 | dusnyeckue U XMMHUYECKHAE CBOWCTBA JKele3a
63 | Oxcunpl, ruapokcuabl u cou xenesa(ll)
u xene3a(lll) .
64 | [Ipaktuueckas padora Ne 7. Pemenue skcriepuMeHTaNbHBIX 33134 110 TeMe [Mudposas nabopatopus
«Metamis . RELEON
[Mudposoii gatuuk
JTABJICHUS
65 | KonrposbHas pabota Ne3
Tema 9. BemecTBa u MaTepuaJbl B (KM3HU YesioBeka (3 1)
66 | HoBble MaTepuaibl M TEXHOJIOTHH. BeliecTBa n MaTepualibl B TOBCEAHEBHOM KH3HU
YeJI0BeKa. XUMHUS U 3I0POBBE.
be3onacHoe ncnonbp3oBaHe BEMECTB M XUMUYECKHUX pEeaKlUi B OBITY.
67 | IlpupoHbIE HCTOYHUKH YTIEBOI0POIOB (YTrOJb, IPUPOAHBIN Ta3, HEPTH), TPOTYKTHI
UX nepepabdoTKH, UX POJIb
B OBITY U MPOMBIIILJIEHHOCTH
68 | OCHOBBI 3KOJOTHYECKON TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHE OKPYKA0 IIeiH
cpensl (mpenenbHo AomycTuMasi KoHieHTpauus Bemects — [1JIK).
Posp xumun B perieHnn S9KOJIOTMYECKUX MpoodIemM
TOUKA \'Pocm
\ V. Conep:xanne u ¢popMa OpraHu3aluu y4eOHbIX 3aHATHI 110 XMMHHM B 8—9 KJ1accax ¢ MCNO0JIb30BAHHEM MAaTEPHAIbHO-

TeXHH4YecKOro ocHameHus «llIkoJpHOro KBaHTOpHYMa»
JlaGopaTopHsblie padoTsl 8 kiaace




IpakTnyeckas padora Ne 1. «A3ydyeHue cTpoeHus MIaMeHW»

Tun ypoxka: nmpaktudeckast padoTa ¢ 3JIeMEHTaAMU UCCIICIOBAHUS

Heanb ypoka: co3nath ycioBus it GopMHpOBaHUS Y 00yUJarOIIMXCs TO3HABATEIBHBIX YHUBEPCAIBHBIX YUSOHBIX NEHCTBUHN, YMEHUH TIPOBOIUTH
HpOCTCfIIHHG HCCJICA0OBaHUA, HABBIKA COCTaBJIATH OTYET O pa60Te u aej1aTb BbIBO/JBI.

IIpoxonxnTeILHOCTH YPOKA: OJIUH aKaJEMHUYECKUH Yac.

I[lnanupyemMble pe3yJbTaThl:

Ilpeomemmnupie: * IpUMEHSITH OCHOBHBIEC METO/IbI TO3HAHUS: HAOIIOICHHE, U3MEPEHHUE, SIKCTIEPUMEHT; * COOJI0IaTh MpaBmiia 0€301acHO paboThI MpH
MIPOBEJICHUHU HArPEBaHMUS; * MTOJI30BATHCS CITUPTOBKOM, JIA0OPATOPHBIM 000PYIOBAHUEM H ITOCYIOH.
Memanpeomemmubole: * TI0O3HABATEIIbHBIC: HAOMIOAATH U BBITIOJHATh XUMUYECKHE IKCTIEPUMEHTHI, (HOPMYITMPOBATh BBIBOIBI HA OCHOBE aHAM3a
Ha6J'IIO)ICHI/II\/’I 34 SKCIICPUMECHTOM. ® PCTYIATHBHBIC: COCTABJIATDH IJIAH MOCICA0BATCIIBHBIX I[GflCTBHfI IIPU BBIIIOJIHCHHHU OIIBITOB, OPraHU30BbIBATH
paboyee MeCTO MpH BBIMOJIHEHUH XUMHUYECKOTO IKCIIEPUMEHTA. * KOMMYHUKATUBHbIE: 3P PeKTUBHAs paboTa B 1ape, B IpyIIe NPU peLICHUH y4eOHBIX
3azad.
Jluunocmmuete: ¢ cobnr0AaTh NMpaBuiIa 0€30MaCHOTO OOpaIEHHUS C peaKTUBAMU U 000pYyJOBaHUEM.

OGopynoBanue, nporpaMMHoe odecrieyeHne U pacxoanbie Matepuanabl: Kommbiorep ¢ mporpammasiM ooecieuenneM Releon Lite, nmudposoit
JTATYUK TEMIIEpaTyphl TEPMOIIAPHBIN, IITATUB C 38KUMOM; CTUPTOBKA, MPOOUPKA, CYyX0€ TOprovee; cBeYa

Teopernyeckas yacThb: ['opeHne — Cl0XKHBII Mpoliecc, COMPOBOKIAIOIIUICS BbIIETICHUEM SHEPTUH, KaK MPaBUJIO, B

BHJIC TEIUIa M cBeTa. Pa3muyaioT roMoreHHOe TopeHue (Harmpumep, Mpu paboTe Tra30BOii TOPEIKH), U TeTePOreHHOE TOPEHNE (HalpuMep, TOpeHHe
CIIHPTA U CyXOTO TOpIOYero). B paccMOTpeHHBIX puMepax IiaMsi UMEET CXOIHOE CTpoeHUEe. B HEM MOXKHO BBIZICTIUTH TPU YaCTH.

BrayTpenHuii KOHyC TEMHOTO 11BETa (B CIydae Ta30BOM rOPENIKM CHHETO I[BeTa) ¢ HU3Koi Temmeparypoid ~ 300—500 °C. 3aecy mpoucxoauT
UCIapeHUe U Pa3JIoKEHHE TOPIOYEro BEIeCTBa.

CpenHuii BOCCTAaHOBUTEIBHBIN KOHYC COCTOMT U3 CMECH BO3/yXa M TOPSIIETO Tra3a. 3/1ech Mo/ BIUSHUEM 0oJjiee BhICOKOM TemmepaTypsl (1500—1800
°C) mpoIyKThl UCHIAPEHUS U PA3JI0KEHUS TOPIOYHMX BELIECTB AKTUBHO PearupyroT ¢ kuciopoaoM. Eciim yacte yriepona ocraércs cBOOOAHOM, TO €ro
MeJbUaiIne YacTHIIbl PACKAIIAIOTCA U IPUJIAIOT TNIAMEHU SIPKOe CBeUeHHe. JTa 4acTh MiaMeHu 6orara yrapHsiM razoMm CO — CHUJIbHBIM
BOCCTaHOBUTEJIEM, [TI03TOMY €€ Ha3bIBAIOT BOCCTAHOBUTENbHOM. Touka Hanbosee BHICOKOM TeMIepaTypbl HAXOUTCS Ha OCTPHUE BOCCTAHOBUTEIHHOTO

KOHYCca.
BHemHuit okucIMTENbHBIN KOHYC 00pa3yeT HEBUAUMYIO 000JI0UKY, OKPYKAIOIIYIO Iu1aMsl. 371eCh MO/ BIMSHUEM 3HaYUTEIBHOTO MPUTOKa *"OPoAe
BO3/yXa MPOUCXOIUT MOJHOE OKUCIICHUE TOPIOYEro BEIIEeCTBA 10 COZ u H20 (Ipy TOPEHHH CyXOTo FOPIOYEro Ha OCHOBE ypOTPOIHMHA TaKxKe 06pa3yeTCﬂ N2) HpI/I 3TOM OCTaSTCS U3OBITOK

Kucjiopozaa, KOTOpBIﬁ IIpH BBICOKOH TEMIICPATYPC O6J'IaI[aeT BBICOKOM OKHMCIIUTEIbHOM AKTHUBHOCTBIO, IIOSTOMY BHCHIHASA YaCTh IIJIaMCHHU HA3bIBACTCA
OKHCIUTEIBHOM. HCHOJ’IB?»YH noaayB BO31yXa, MOXKHO YBCIIMYUTHL TCMIICPATYPY INIAMCHU.

IIpakTH4yecKas 4acTh: HCJ'IL OIIbITA: U3YUUTH CTPOCHUC TINIaMCHU, OTIPCACIINTL TCMIICPATYPY B PA3HBIX €I'0 30HAX IMMPU UCIIOJIb30BAHUH PA3JIMYHbBIX
HCTOYHHUKOB TCILJIA .




Ilepeuens oamuuxos yughposoti rabopamopuu: JaTINK TEMIIEPATypbl TEPMONAPHBIN. /JonoanumensHoe 060py0o8anue: MTATUB C 3AKUMOM;
JeprKaTeNb Ui IpoOupPOK; CIUPTOBKA . Mamepuansl u peakmugul: CIAPT STUIIOBBII; CyX0e Toproyee; CBeya.

Texnuxa besonacnocmu:
1. . Pabora cBsi3aHa C OTKPBITHIM INIAMEHEM — OEPETUTECH OXKOTa.

2. . Tepmomapa nocie U3BJICYCHUS U3 INIAMEHHU OCTBIBACT HE cpa3y — Oeperurech oxxora. 3.B cimpToBke comepKUTCS roprodasi JKUAKOCTb.

anmpym;uﬂ K 8blNOJIHEHUIO.

1.IToaxmrounTe BEICOKOTEMIIEPATYpPHBIN JaTUUK (TEPMOIIapy) K PETUCTPaTOpy JaHHBIX (KOMIIbIOTEPY). 3aKpenuTe NaTYUK B IITATUBE TaK, YTOOBI €T0
KOHYMK Kacajucsi QUTUIIS CHUPTOBKH .

2 . 3axrure cnupToBKY. Korma nmokasanus cTaOuiIM3upyroTCs, 3alUIIMTe 3HaYeHUEe TeMITepaTyphl Ha cxeMme miamenu (puc. 1). 3.IlepememiaiiTe qaTank
TEMIIEpaTyphl B CIEIYIOLIYIO TOUKY IJIAMEHU B COOTBETCTBHH O cxeMoil. [l aToro ocnabmusiite MmydTy 1 nepemeniante e€ (BMecTe C Jankou u
JaTYUKOM) B Hy>kKHOE MecTo. Koria mokazaHusi cTabMIM3UPYIOTCS, CHOBA 3aHOCUTE 3HAYEHHE TEMIIEPAaTyphl B COOTBETCTBYIOIICH TOUKE HA CXEMY .

4 . Tak u3MeppTe TEMIIEpaTypy BO BCEX TOUKAX IJIAMEHHU, OTMEYEHHBIX HA CXEME .
5 . IloBTOpUTE AEHUCTBUS CO CBEUOM U CYXUM T'OPHOYHM.

6.06paTI/ITe BHUMaHHe! HpI/I HN3YYCHHUU CTPOCHUS IINIAMCHHU CYXOI'0 TOPHOUCTO UCIIOJIB3YCTCA 1/4 yacTh TaOJIETKHU. KYCO‘IGK roprodcro rnoMeuarT Ha
KEpaMHUYCCKYIO IUIUTKY.

Puc. 1. Touku uzMepeHus TeMieparypsl miaMmeHnu 7 . BHecuTe B miamsi CHUPTOBKY Ha MOJIMHUHYTHI IPoOHpKYy. M3BiIekuTe mpoOUpKy U3 MIIaMeH U U
pPaccMOTpPUTE €€ MOBEPXHOCTb.

8 . [ToBTOpHTE OMBIT CO cBeuoil. Kakoro 1Bera oopazoBaiics Hanér? UTo 310 3a BemecTBo? Pe3ynbTaThl H3MepeHnit/Ha0aro1eH i

Hcrounuk TemmepaTypa 0k0JI0 Temmeparypa B cpeaneit Temmeparypa B Yro oOpazoBasioch Ha
buTnns (Kycouka BEPXHEH 4aCTH IIOBEPXHOCTHU




Ne | rernoTsl TOPIOYETO) YacTH IUIaMEHU IJIaMEHU poOupKu

1 | CouproBka

2 Cseua

3 | Cyxoe
roprodee

Buieoowi:

B BBIBOZaX yKa3aTh, KAaKOW MCTOYHUK TEIIOTHI IPEINOUYTUTENBHO UCIIOIb30BaTh B XUMUUECKON J1a00paTOpuu U MOYEMY .
Koumponvnvie 6onpocwi:

1 . Kako# uctouHuk riamMmeHu Obut ucmosbp3oBan? 2 . Kakas yacTs miameHu camasi ropsaas?

3 . 1o Kakoi MakCUMaJIbHOW TEMIIEpaTyphl YIAETCS MPOTPETh TEPMOIIApy?

4 . Yto ropsyee — LEHTp IUIaMEHU WM Kpast?

1. . [louemy ciupTOBKa rOPUT MOYTH OECIIBETHBHIM IIJIAMEHEM, a CBeda — CBETAIIMUM? MOKHO JI HCII0JIb30BaTh CBEYH B JIaOOPATOPUHN BMECTO
CIIUPTOBOK?

2. . Kakue npoayKThl TOpeHHs OJJMHAKOBHBI y CIUPTOBKM U cBeun? 7 . 3amanue s moarotosku k ' MA, BITP
[Ipu HarpeBaHuM TBEPABIX BEMIECTB B IPOOUPKE HEOOXOUMO:
1.B34Th MPOOHMPKY B PYKU U HArPEBaTh TY 4acTh, IJC JIGKUT BEIIECTBO;
2.3aKpenuTh MPOOUPKY B IMITATUBE U HarpeBaTh TY YacTh, 1€ JISKHUT BEIICCTBO;
3.B35ITh MPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM Ty YaCTh, I'/IC JICKHUT BEIIECTBO

4.3aKpenuTh NPOOUPKY B MITATHBE, IPOTPETH BCIO MPOOUPKY, a 3aT€M Ty 4acTb, Ie JeKUT BerlecTBo . ([IpaBuibHbIi 0TBET: 4 .)

8.3amanue 1 pa3BUTHS PYHKIMOHAIBHON TPaMOTHOCTH

[} B xuure Maiikia q)apaneﬂ ((I/ICTOpI/IH CBCUM» aBTOP OIMUCHIBACT OIIBIT, KOTOpLIfI OH ACMOHCTPHUPOBAJI Ha CBOUX
JeKIuax. B mmaMs cBeun oH momenan HN30THYTYIO CTCKIIAHHYIO pr6Ky O,[[I/IH KOHCI Tp}/'6KI/I OITyCKaJICA HEAAJICKO OT
(I)I/ITI/IJ'IH, BTOpOﬁ BBIBOJWJICA HAa HECKOJIBKO CAHTUMCTPOB OT INIAMCHHU. IIepe3 HCKOTOPOC BPEMA K KOHILY Tp}I6KI/I



MIOTHOCHJIM TOPSIIYIO JIyduHy. [10SBIsIIOCH M1aMs, KOTOpOE CYIIECTBOBAJIO OT/ENBHO OT IJIaMEeHU cBeuH. Kak MOKHO OOBSICHUTB 3TO siBIICHHE?
Otgert: B 37001 yacTu ruraMeHu MpouCcxXoIuT ucnapenue napaduna. [lapsl napaduna Ha BO3ayxe, IpU HOPKUTAHNH, 3aTOPAIOTCA.

Puc. 2. OnbIT ¢ IU1aMEHEM CBEYH

TOUKA \'pocm . 5
\ I[eMOHCTpaIII/IOHHbIH IKCIIECPUMEHT Ne 1. «Buloenenue u noziouieHue menila — RPUZHAK XUMUUYECKoUu peakyuu),

Teopernueckas yactb. Pabota mpoBoauTcs npu usydeHun teMol «IIpu3sHaku XuMHUYeCKuX peakuuii». Beinenenue n

ITOTJIOIIEHUE TETUIOThI, U3MEHEHNE OKPACKU PACTBOPOB MJIM BEUIECTB, BbIICICHUE I'a3a SBIIIOTCS OCHOBHBIMU ITPU3HAKAMH XUMUYECKUX PEAKIUH.
Taxke uMeeT CMBICIT IOBTOPUTH PabOTY MPHU BBEJICHUH MOHATHS «TEIIOBOH 3(heKT peakuum .

IIpakTHdecKas 9acThb. HGJ'II) pa6OTI)IZ MPOACMOHCTPUPOBATE BEIACIICHUEC W ITOTJTIOMICHUE TEIIA IIPU XUMHUYCCKUX PECAKIIHUAX. CBs13aTh ITOKa3aHU
JaTYrKa TEMIIEPATYpPhbI C 0CA3aTCIbHBIMU OINYIICHUAMU.

Ilepeuens oamuuros yugposou 1abopamopuu. NaTINK TEMIIEPATYPbl MIIATHHOBBIM.

Jononrnumenvnoe o6opyoosanue: Ba XUMHUECKUX ctakana (50 mut), IpoMbIBaliKa ¢ IUCTUIIMPOBAHHOM BOJOM, CTaKaH JJIs CJIMBAa OTPAOOTaHHBIX
pacTBOpOB.

Mamepuanvt u peakmugol: ATIOMAHHUEBAsi TPOBOJIOKA WK Irpanyibl, 20%-Helil pacTBop rugpokcuaa Hatpus NaOH, 10%-Hb1i1 pacTBOp yKCyCHOM
kuciotel CH3COOH, runpokap6onar Hatpust NaHCO3 .

Texnuka 6esonacnocmu: 1 .Paborath B oukax. 2. Tpebyetcst cobmrogenue Mep 6€30macHOCTH pH paboTe ¢ TUAPOKCUIIOM HATPHS U HArpeBaTEIbHBIMU
pUOOpaMHU.

Uncempykyus k evinonnenuro: 1.B xumudeckuil ctakan Haneite pactsop mienoun NaOH. U3mepete ero Temnepatypy. [loMectuTe rpanyibl Wi
MIPOBOJIOKY aJIFOMUHHUSI TaK, YTOOBI HAJ HUMHU OcTaBajcs cioi xuakoctu. Korga Haunércs peakius, oOpaTuTe BHUMaHUE IIKOJbHUKOB HA BBIIET CHHUE
ra3a u yBeJIMueHHe TeMrepaTypsl. JKenatenbHo (ecinu peakuus UAET He CIUIIKOM OypHO) MPOUTH MO KJIACCY M IaTh MIKOJLHUKAM MOTPOraTh CTaKaH,
9TOOBI YOEUTHCS, YTO €ro COJIEP>KUMOE pa3zorpenock. OTMEeThTe MaKCUMAIbHYIO TEMIEpaTypy pacTBopa. IlomydeHHbIi pe3ynbTar 3aHecuTe B
TabnuIy .

2.IIpomoliTe AaTYMK TEMIEpPATypsl BOJON. B cTakaH HalelTe yKCyCHYIO KACIOTY Ha 1/3 no BeicoTe. I3MepbTe e€ TeMnepaTypy.

HeGonpmmumu NMopuusAMU HACBITNIBTC I‘I/I,Z[pOKap6OHaT HaTpus, IOMEIINBAAg JaTUYUNKOM TCMIICPATYPHI. O6paTI/ITe BHUMaHHUEC IIKOJbHHUKOB Ha BBIACICHUC
rasa - IpU3HaK XHMHUYECKOH pcaKkuum. HOCMOTpI/ITe, KaK U3MCHSCTCA TEMIICpATypa. OtMmeTbTe MUHHUMAJIBHYIO TEMIICPATypPy pacTBOpA.

[TosmydeHHBIH pe3ynbTaT yYeHUKU 3aHOCST B TaOnuIy. Pe3ynbpTarel n3mMepeHuii /HalbmroieHui



Pearupyromue Bemecta Hauanbnas temneparypa MaxkcuManpHast/MUHUMAaJIbHAS Brinenenne wiau morJIonieHue
pactBopa TeMIepaTypa pacTBopa TCIIOTHI

PacTBop mienoun u anmroMuHUR

PacTBOp yKCYCHOM KUCIIOTHI U
coza

Bvi6o0wi: Ykazarh NpU3HAKU XUMUUYECKUX PEAKIUH.
Konmponvnvie 6onpocui:
1. .IlpuBeaurte mpuMepsl peakiuii, MPOTEKAIOIINX C BBIAECIEHUEM TEIIOTHI.

2. Jlns moxydeHus HerameéHo! H3BECTH Mell TIPOKATMBAIOT MPH BEICOKOH Temnepatype. K kakoMy THITY MOKHO OTHECTH 3Ty PEaKIuio?
3.3amanue ans noarotoBku k ['A, BIIP: Tonbko xuMuueckre sSiBIEHUS IEPEUUCIIEHBI B TPYIIIIE:

1.'openne cBeun, BhINaIeHNE JOXK/IEBBIX Karelb, KUeHue BobI 2.CKucaHue SI0JIOYHOTO COKa, CKUCAHUE MOJIOKA, PACTBOPEHHE MeJIa B YKCYCe
3.Tasaue cHera, MJIaBJIECHUE CBUHIIA, TPOTYXaHUE KypruHOTO sifiia 4.00pa3oBaHue TyMaHa, TOpeHne OCHTaaTbCKOM CBEUH, TOPEHNE TPUPOTHOTO ra3a

TOUKA \'pocm .
\ .I[eMOHCTpaHI/IOHHbIP[ IKCIICPUMEHT Ne 2 «Paznoosrcenue 600wt deKmpudeCKum moKom)

Teopernyeckas 4acTh. Hepez[ Ha4daJlOM pa6OTBI cJIenyer O6CY,Z[I/ITB CO HIKOJIbHUKaMHM BOIIPOC: IMMPOCTBIM HJIN CJIOKHBIM BCIICCTBOM ABJIACTCA BOJA.
Ilocne BBIJIBMDKCHUS YHallIlUMHUCA Pa3JIMYHbIX THIIOTE3 YUUTENb IIPOCUT HPCIAIO0XKUTh BApUAHTEI UX 3KCHepI/IMeHTaJIBHOI>'I ITPOBECPKH.

OOBIYHO JAHHBIN OMBIT PEKOMEHIYIOT MPOBOAUTE B Iipubope ["'opmaHa, ycTpoiicTBO KOTOPOTO SBJISIETCS JOCTATOUHO CIIOKHBIM IS
BOCHMUKIIACCHUKOB. Y JOOHEE ero MpoBOIUTH B MPUOOPE JIJIsl OMBITOB C DIEKTPHUUECKUM TOKOM, UCHIOJIBb3Ys B KauecTBe AekTponuta 10%-Hblil pacTBOp
TUAPOKCHUIA HATPUSI U CTANIbHBIE (JTydllle HUKEJIEBbIE) 2NIEKTPOIbl. Bo H30ekanne BCieHMBaHU S PacTBOPA MPU IEMOHCTPAIIUH K DJIEKTPOIUTY CIETyeT
N00aBUTH ATHIIOBBIN ciupT (Ha 4 00bEMa pacTBopa d1ekTponnuTa 1 00péM 95%-Horo pacTBopa crupra) .

IIpakTHyeckas 4acThb. HeJ’IL pa6OTI>II C(I)OpMI/IPOBaTB MMPEACTABJICHUA Y YUAIIIUXCA 00 aHaJIM3€e CIOKHBIX BCIICCTB U USMCHCHHU MOJICKYII CIIOKHBIX
BCIICCTB B X0J4€ XUMHUYCCKUX peaKHHﬁ.

Hononnumenvroe obopyoosanue: IpuOOP IS ONBITOB € AIEKTPUUECKHM TOKOM; UCTOUHUK MOCTOSIHHOTO TOKA: IPOOUPKH - 2 MIT., IPOHYMEPOBAHHBIE;
JYYMHKA; COUPTOBKA; MPOOKU — 2 IIIT, MUHIIET .

Mamepuanvt u peakmuguvl: CHUPT 3TUIOBBIN, 10%-HbBIN PacTBOP IIETOYH.



Texnuxa 6esonacnocmu: Pabotath B oukax. TpeOyroTcs crienuaibHble Mepbl 0€3011aCHOCTH NPU PAbOTE C THIPOKCHIOM HATPUS .

Hucmpykyus x einonnenuro: 1.3amonHuTe IEKTPOIUTHYECKYIO BAHHY U IEMOHCTPALIMOHHBIE TPOOUPKH PAacTBOPOM 3JICKTPOJIUTA 3apaHee, JI0 YpOKa.
2.IIpogeMOHCTpUPYITE MPUOOP YIATUMCS, OOBSICHATE €r0 YCTPONUCTBO M BKIIFOUUTE MOCTOSTHHBIN JIEKTPUICCKHUIA TOK.

1. HaGmromaercs BbIICTICHHE ra30B Ha JICKTpoaax npudopa. OOparute BHUMaHUE YIalUXCs HA TO, YTO OJIMH M3 Ta30B BBIICISCTCS HHTCHCUBHEH
Y 3aHUMAET B JBa pa3a 00JbIINI 00BEM 1O CPABHEHHUIO CO BTOPBIM Ta30M.

2. OO6cyauTe HaOMOIaeMbIe PU3HAKU XUMHUECKOW PEaKIH, CAeNaiiTe MPEI0I0KEeHUS O TOM, B KAKHX MPOOUPKAX HAXOAATCS KUCIOPOI U
BOJIOPOJI. DJIEKTPOJIU3 MPEKpaTUTE, KOT/Aa B MPoOUpKax HAOEPETCsI OKOJIO 6 MIJI BOJOPOJa U 3 MJI KUCIOpOa .

3. OOparute BHUMaHUE Ha Pa3IUIHBIC 00BEMBI COOpaHHBIX Ta30B. [IpOOUPKH IIIOTHO 3aKpoiTe TPOOKAMU TIOJT CIIOEM dJIeKTposmTa. Tireromei
JYYUHOM ONpesieNIuTe HAJIMYMe KUCIOPOAa B MPOOHPKE, ropsIlel Ty4YMHON OJ0KIUTE BOJOPOI. [Ipeanoxkure yyammumMcest 3aHECTH Pe3yJIbTaThl
HabmoeHui B Tabauily. Pe3ynpraTsl HaOmo1eHII

Howmep mpobupku O0béM raza HasBanue raza

1

2

Bwv1600bi: OTpaszuTh, 4TO MPOUCXOTUT C MOJIEKYJIAMH CJIOKHBIX BEIIECTB B X016 XUMUUYECKON PEAKIIHH.

Konmponvusie sonpocer: 1. MOXKHO 11 110 BHEIIHEMY BUY OTJIMYMTH T'a3 BOJOPO OT ra3a kuciaopoaa? 2 .Kakue 4acTUIbl COXPAHSIOTCS B X0/
MPOTEKAHUSI PEaKI[MH Pa3sIo’KEeHUs BOJbI, a Kakue pa3pymarorcs? 3 .Kak qoka3ate, 4TO B COCTaBE caxapa CoJIep>KaTcsi aTOMbI yriepoaa?

4 3amanue mis noarotoBku k ' MA, BIIP. I1pu coOupanuu ra3oB UCIONIB3YIOT IPHOOPHI, TPEACTaBICHHBIC HAa pUCcYHKe. C TOMOIIBIO, KAKUX U3
YKa3aHHBIX IPUOOPOB MOKHO coOupaTh Bogopoa? OO0cHyHTE CBOM OTBET, HCXO/Is U3 CBOMCTB JIaHHOTO rasa.

Puc. 7. ITpubopsl 11t coOupanus ra3oB

(A) (B)

(B)
/ ) i c— S
— 7

TOUKA \.’pocm



JeMoHCcTpanMOHHBI 3KcniepuMeHT Ne 3. «3aK0H coXpaHeHHsI MAacChl BelecTB)
Teoperuueckas yacte. [Ipu n3yyeHnH qaHHON TEMBI 11€7I€CO00PA3HO CO3/1aTh MPOOJIEMHYIO CUTYALUIO, JUIs Pa3pELICHUs

KOTOPOH y4YaIlrecs: BbIIBUTAIOT TUIIOTE3bI, TPEOYIOINE SKCIIEPUMEHTAIBHOM poBepKu. [Ipu 00Cy)AeHUH MPEITI0KEHHBIX BAPUAHTOB IIPOBEPKU
BBIJIBUHYTBIX TUIIOTE3 BOCBMUKIACCHUKH MPEAJIAraloT pa3jinyHble BApUAHThl KOHCTPYKIIMH IPUOOPOB, T.€. MPOSBIISAIOT TBOPUECKYIO AKTUBHOCTD, B
X0/1€ KOTOPOH MPOUCXOANUT TIEPEOCMBICICHNE TIPHOOPETAEMbIX 3HAHHA.

Ha ypoke ywammuecs y3natot o padotax M. B. JlomonocoBa u A. JlaBya3be, MOCBSIIEHHBIX OTKPBITHIO 3aKOHA COXPAHEHUSI MacChl BEILIECTB,
(hOpMYyIUPYIOT 3aKOH, MTPUXOJAT K BEIBOJIY, YTO MAacca BEIIEeCTB B X0/ PEaKIIUU JOJDKHA OCTaBaThCs MOCTOSTHHOW. JIoOMBIIMCH MOHMMAHHUS JTAHHOTO
Te3HUCa, yIUTENb IEMOHCTPUPYET IKCIIEPUMEHT .

IIpakTHdecKas 4acThb. ]_IGJ'II) pa6OTBII OKCIICPUMCHTAJIbHO JOKa3aTb 3aKOH COXPAHCHUA MAaCChl BEHICCTB .

Jlonoanumenvnoe 06opyoosanue: BECbl TEXHOXMMUYECKHE WU AJIEKTPOHHBIE; CBeYa; K0y10a IiockogoHHas 250 MI1; JT0KKa JUIsl CKUTaHMSI BELIECTB.
Mamepuanvt u peakmugwi: cBeya.
Texuuxa 6e3onacrocmu: BHIIOTHATH TPEOOBAHUS IPU pabOTE C OTKPBITHIM IJIAMEHEM.

Hucmpykyus x evinonanenuro: Ha pprda)XHBIX WK SJICKTPOHHBIX BECAX YPaBHOBEIINBACTCS CBEYA, a 3aTEM YUHTENb 3KUTACT e€. Yyamuecs
HaOJIIO/IAl0T, YTO B T€UEHHUE ~] MUH paBHOBECHE BECOB HAPYIIACTCS, YaIIKa C TOPSIIEH CBEYOl MTOAHUMAETCS BBEPX. YUaIlUMCS 33JAF0TCST BOTIPOCHI:
«Kak M0oxHO 00BsicHUTD HaOm0MaeMbIil dakT? Kak 3ToT pakT cormacyercs ¢ 3aKOHOM COXpaHEHHsT Macchl BemecTB?» OOCykIeHHE TaHHBIX BOTIPO COB
MPHUBOAMT YYAIIHXCS K MBICIIA O TOM, YTO SKCTIEPUMEHT MPOBEIEH HEKOPPEKTHO, CIIEIyeT H3MEHUTh KOHCTPYKIIHIO TPHOOpa.

Yuurens 3apaHee JOHKEH MOATOTOBUTH KOJIOY JOCTATOYHO OOJIBIIOro 00bEMa ¢ XOPOIIO [MOA0OrHAHHON MPOOKOMH, B KOTOPYIO BCTaBJIEHA JIOJKEUKA .

B noxeuke 3akpernsiercs cBeda. Becb mpubop B cOope 3apaHee ypaBHOBeIIMBaeTcs Ha Becax (puc. 8) . Korna
yJaruecs IpUXoJIAT K BBIBOAY, YTO OIBIT CIIEAYET IPOBOAUTH B 3aKPHITOM NMPHOOpE, YUUTEb TOCTAET BECHI C KOJIOOH, 3a)KUTraeT CBevy,
3aKpEIUIEHHYIO B JIOKEUKE, BHOCUT B KOJIOY U TUIOTHO 3aKpbIBACT. YUalluecs BUIAT, YTO PaBHOBECHE BECOB HE HAPYIIAETCs B XOJ1€ BCETO
9KCIEPUMEHTA .




Puc. 8. [Tpubop 1st IEeMOHCTpAIMK 3aKOHA COXPAHEHUsI MACChl BEIIECTB

BriBoIBI:
B BBIBO1aX HEOOXOAUMO OTPa3UTh TE3UC, YTO MACCa BEIIECTB MPU MPOTEKAHUN XUMHUYECKOU PEAKIIMA COXPAHIETCS .

Konmponvnvie 6onpocui:
3ananus 11 pa3BUTUS (YHKIIMOHAIBHOW IPaMOTHOCTH
1. Ilpu ropenuu apoB ocTaércs 30J1a. Macca 30761 MEHbIIIE MAcChl B3SITBIX JUISl CKUTAHUS JpoB. Kak MOKHO OOBSICHUTD 3TOT (hakT?

2. s mpurOTOBIICHHS MSICHOTO OyJIhOHA TIOBAp B3sUT KycOoK Msica Mmaccoid 1 kr . ITocie Bapku kycok msica ctan BecuTh 800 r . [Touemy macca
M3MEHMJIach?

TOUKA !’pocm

JdeMoHcTpanMOHHBIH 3KciepuMeHT Ne 4. «OnpeneseHne cOCTaBa BO31yXa»
Teopernyeckas yacts. [lepen mpoBeneHrEM IKCIIEPUMEHTA YIAIIUMCST HEOOXO0IMMO OOBSICHUTH YCTPOMCTBO MPUOOpPa, YTO 03HAYAIOT JIeIeHus. Takxke
HEO0O0X0MMO YOeIUTHCS, UTO TPOOKa MPUOOpa TepMETUYHO 3aKpbiBaeT cocya. IlpakTuueckas yacth. [lenb paboThI: SKCIIEPUMEHTAIILHO OTPECIIUTh
00BEMHYIO JIOJI0 KUCTIOPO/1a B BO3YXE .

Jlononanumensnoe 0b6opyodosanue: IpudOP ISl ONPEENIEHUsI COCTaBa BO3/lyXa, IITaTUB, CIIUPTOBKA, CTEKJITHHAS MaJI0OUKa, TyYHHA, CTAaKaH C BOJIOM.
Mamepuanwt u peakmugul: KpacHblii pochop.

Texnuxa 6ezonacrocmu: C 0OCTOPOKHOCTBIO 00pariarbes ¢ ropsamuM pochopom.

Hnempyxkyus k blnonnenuio:

1. Kpucrannuzatop HanoJ0BUHY 3an0JHUTE BOJ0M. Ha moBepxHOCTh Boibl momMecTute hapdopoyto yamky ¢ 1—1,5 r cyxoro kpacuoro ¢ocdopa.
2.00parute BHUMaHUE Ha HEOOXOIMMOE YCIIOBHE IKCIIEPUMEHTA — BIIaxHBIN (hocop ucnonb3oBath Helb3sa! Dochopa J0MKHO ObITH B3ATO OOJIBIIIE,
4yeM TpeOyeTcst UTsl CBS3bIBAHUS BCErO KUCIOPO/Ia, HAXOISAIIET0Cs B COCY/IE.

1. Ortkpoiite npoOKy mpudopa 1 MOMECTUTE KOJIOKOJ B KPUCTAUIU3ATOP ¢ BoAOH. [lorpy3ute KOJIOKO B BOJLy HACTOJIBKO, YTOOBI YPOBEHB BO/IBI
COBIIAJAJl C HUKHUM JIeJICHUEM KoJIoKoJa. [Ipu 3ToM HMKHUI Kpall KOJIOKOJIa He I0JDKEH JIOXOUTh 10 JHA KpucTausaropa . Jias atoro
KOJIOKOJI 3aKpENUTE B IITATUBE WM OMECTUTE HA JHO KPUCTAIIIN3ATOPA JIBE CTEKIISIHHBIC MMAJIOYUKH .

2. CunbHO pa3orpeB KOHEIl CTEKISTHHON MalIOUKH, OMYCTUTE €€ B KOJOKOM u moaokrute docdop. Kak Tonapko gochop 3aropencs, 6p1cTpo
M3BJICKHUTE MAJOYKy U 3aKpONTE KOJIOKOI MpoOkoii. Kooko: 3amoaHseTcs rycThIM ONIbIM ABIMOM, COCTOSIIIIUM U3 YacTuuek (HochopHOTo
aHTUIPUJIA.



3. Ilpu ropenun pochopa 06bEM Bo31yxa BHYTPH KOJIOKOJIA BHAYAJIE OT HAaIrPEBaHHU HEMHOTO YBEITMUYMBAETCS, @ YPOBEHB BOJIbI B KOJIOKOJIE
noHrkaercs . [To Mmepe pacxooBaHus KUCIOPOa IIaMsl TIOCTENEHHO TacHeT. benbit pocdopHblit anruapu pactopsercs B Bojae . Cocyn
OXJTAKJACTCS, Ta3 B KOJIOKOJIC IOCTEIIEHHO YMEHbBIIIAeTCsl B 00bEME . YPOBEHB BOJBI B KOJIOKOJIC TIOBBITIIACTCS . B KpucTamm3aTop noJieite
BOJIbI B TAKOM 00BbeMe, YTOOBI BHYTPH M CHAPYKH KOJIOKOJIA YPOBHU OBLIM OJIMHAKOBBI M COBIIAJIAJIM CO BTOPBIM JIEJICHUEM KOJIOKOJIA.

6 . OTkpoiiTe mpudOp ¥ MPY MOMOIIHU TOPSAIIEH JTYIYMHBI YOSAUTECh B TOM, UTO OCTABIIUNCS B KOJIOKOJIE a3 HE MOICPKUBAET ropeHust. Pe3yabTaTel
HaOJIIOICHUN

Yucino nenenuii B mpudope, Uwucno aenenuii B mpuoope,
3aMOJHEHHBIX BO3IyXOM (10 IPOBEACHUS 3aroJHEHHbIX ra3amu (1ocie .
Kakoit ra3 mpopearuposan?
peaxiumn) IPOBEJCHUS PEAKLIUN)
BriBobI:

B BBIBO/IaX yKa3aTh cojepKaHue KUCIOPoia B Bo3ayxe (B %).

KonTtponsabie Bomipockl: 1.Kakoii ra3 pacxoayercs npu cxuranuu ¢pocdopa B Bozayxe? 2.Kakoit 006EM kucmopoa B Bo3ayxe? CKOIBKO 3TO
cocTamJisieT B mpouenTax? 3.Ilouemy it mpoBeneHust IKCrepuMenTa oepyT u30sITok docdopa?

4.Kaxkoii ra3z octaiicsi B KoJIoKoJie nocie cropanus ¢pocdopa? 5.3amanus ans noarorosku k 'MA, BIIP Ykaxute, B kakyro rpymiy BXoAAT BEI[eCTBa,
3arpsA3HSIOIINE BO3IyX:

1. BoAsSHOWM map, YIIIEKUCIBIN ra3; 2.CEPHUCTBIN T'a3, OKCUIBI a30Ta; 3.KHCIOPOI, a30T; 4.reJui, KUCIOPO

TOUKA \\‘pocm
9 kJaacce
JemoncTpanuoHHblii 3xciepumMenT Ne 1. «TenioBoii 3¢ ¢exkT pacTBopeHusl BelIeCTB B BO/ie»

Teopernyeckas 4acTh. PaCTBOpeHI/Ie BCIICCTB IPCACTABIACT co0OH CIIOKHOE (bHSPIKO'XI/IMI/I‘leCKOG SABJICHUEC, 3aBUCAIICC OT ITPUPOJbL paCTBopéHHOFO
BCIICCTBA U pACTBOPUTECIIA, OT TEMIICPATYPhI U KOHICHTPALIUU 06pa3yr0meroc;1 pacTBOpa.

HpI/I PACTBOPCHHUHN KPUCTAINIMYCCKUX BCHICCTB B BOAC IIPOUCXOOAT TPpU OCHOBHBIX ITPOLIECCA. 1Pa3pymeHHe KpPICT&J'IJ'IH‘IGCKOfI peI_HéTKI/I
PaCTBOPACMOI0 BCIICCTBA — BHﬂOTepMI/I‘IeCKI/Iﬁ mnpoucecc.

1. T'mapataums, T.e. B3auMOJeicTBUE YacTHIl (MIOHOB HJIM MOJIEKYJ) paCTBOPSEMOI0 BEIIECTBA C MOJIEKYJIaMHU BOJIbI — K30TEepPMHUYECKUI
nporecc . 3.IlepeHoc ruapaTHpOBaHHBIX YaCTHUI] OT IPAHUIIBI KPUCTAILI-PACTBOP B 00LMI 00BEM pacTBOpa, 3TOT MPOLIECC HE COMTPOBOXKIAETCS
HU BBIJIEJICHUEM, HU TMOMJIOIEHUEM TEIUIOTHI.

B 3aBucumocTH OT TOT0, TEMIOBOH 3(h(HEKT KaKOoro U3 ABYX MPOLECCOB (pa3pylleHue KpUcTajlla WK THpaTalys 4acTHIl) npeoOnagaer, o0 uit
TeTI0BOM 3PPEKT pacTBOPEHHsI MOKET ObITh BEIMYMHOM MMOJIOKUTENBHON WM OTPULIATEILHOM.



[IpakTudeckas 9actb. [lenb pabompl: ONPENSTUTh TEIUIOBON A(PPEKT pacTBOPEHUS CEPHON KUCIOTHI, THAPOKCHIA HATPHS U HUTPATa aMMOHHS .
Ilepeuensy oamuuxos yughposoti 1abopamopuu: TaTINK TEMIEPATYPhI IUTATUHOBHIH .

Hononnumenvnoe obopyodosanue: crakad Ha 150 M1 — 3 1IT.; CTEKISTHHAS TTAJIOYKA; IIPOMBIBAJIKA; MEpHAsi MPpOOWpKa; mmareib — 2 T .
Mamepuanwt u peakmugul: cepHasi KUCI0Ta (KOHII .); TUAPOKCU HATPUsI KPUCTAINIMYECKUIT; HUTPAT aMMOHHUS .

Texnuka 6ezonacnocmu: 1.CepHast KHCIOTa U THAPOKCH]T HATPHS SABIISIOTCS arpeCCUBHBIME BelecTBaMu. Heo0xoauMo octeperaTbes UX MOMaganus
Ha KOXY 1 ojexy. 2.bepeus riaza! 3.Heo0xoauMo TOMHUTE TIPABHIIO pa3BeieHUs KUCoT. 4.Ha paGouem mMecTe J0KHBI ObITh HEUTPATU3YIOIINE
cpenctna: 2%-Hble pacTBOPbI TUAPOKapOOHAaTa HATPUS U YKCYCHOM KHCIIOTHI.

Huempyxkyus k blnoanenuio:.
1.B mepBsiit crakan HaneiTe S0 mut Bobl. 2.C MOMOIIBIO JaTYMKA OTPENICTUTE €€ TEMIIEpaTypy.

1. Otmepnte 10 MIT KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTHI U MEAJIEHHO, IPU MEPEMELINBAHUU PACTBOPA CTEKIISIHHON MaJIOYKOW BIUBANTE CEPHYIO
kucaoty. OOpaTuTe BHUMaHUE Ha MOPSIOK CMEIIUBAHUS BOJbI U cepHOM KUcioThl! ClieiuTe 3a HI3MEHEHUEM TeMIlepaTyphbl IPU PaCTBOPEHUH
kucnoTel. Hanbosiee BrICOKOE MOKa3aHUe TEMIEPATyphl 3aHeCUTe B TabauIy. J[aTduk TaTeabHO TPOMOMTE BOJOM.

2. Bo BTOpOI#i cTakaH IOMECTHTE OKOJIO 8§ T TBEPAOTO MOPOIIKA THAPOKCH A HATPHsI U BielTe SO mur Bosbl. ONyCTHTE TaTYHUK TEMIIEPATYPhl U
nepemMeniainTe pactBop. OTMEThTE CaMO€ BBICOKOE 3HAUYCHHE TEMIIEPATYpPhl. TIIATEIbHO MPOMOWTE TaTYMK BOJOM.

3. B Tpernii ctakaH HachIbTe 15 T METKOKPUCTAINTMIECKOTO HUTpaTa aMMOHUS U npuiieiite 50 My Boabl. OnycTHUTe JaTYUK TEMIIEpaTyphl U
ObICTpO MepeMennaiite pactBop. Hanbonee HU3k0e 3HaUEeHHE TEMIIEpaTyphl 3aHECUTE B TAOJIHILY.

Pe3ynbrarel namMmepeHuii/HabmoaeHui

Hccnenyemas cucrema JlucTuumpoBaHHAs BOJa Boza + H)SO4 Bopga + NaOH Boza + NH/NO3

Temneparypa, °C

Buisoowr:

OTtpa3uTth, Kakoi TeIIoBoi 3pdekT npeodaasaeT Npu paCTBOPSHUH B BOJIC CEPHOM KUCIIOTHI, HUTPaTa aMMOHHUS, THAPOKCHIA HATPHSL.
Koumponvnvie sonpocwi:

1.00BsicHUTE, TOUEMY MIPH PACTBOPEHUHU OJIHUX BELIECTB B BOJIE BhIACISAETCS TEIJIOTa, ApYruX — noriomaercs. 2. I1peanonoxure TemnoBoit s et

mponecca paCTBOpCHUA B BOAC TMAPOKCHUAA KaJIUA.

TOUKA \\'pocm



IIpakTnueckas padora Ne 1. D1eKTPOIUTHI H HEAJIEKTPOJIUTHI
Teopernueckas yactb. [Ipu pacTBOpeHUU B BOJI€ HOHHBIX COEIMHEHUM MOJISIPHBIE MOJIEKYIIBI BOJIbI OKPYXAIOT (COJIbBATUPYIOT) 3aps’KEHHbIE HOHBI,
IIEpPEBO/I UX B pacTBOP. MoJIEKYISIpHbIE COEMHEHNUS COJIbBATUPYIOTCS, HO HE paclalaloTcsl Ha MOHBI . B mepBoM ciydae pacTBOp IpoOBOAUT
AJIEKTPUYECKHUM TOK, BO BTOPOM HET .

Onpez[eJme MPUHAJICKHOCTD BEUICCTBA WJIM paCTBOpaA BEIICCTBA K DJICKTPOJIMTAM MOKHO IIPHU IOMOIIH U3MECPCHUA IJICKTPOIIPOBOAHOCTH. Ecmn
AJIEKTPOTIPOBOJIHOCTH BEIIMKA, TO UCCIIETYeMbIH O0OBEKT — ANIEKTPOJIUT. Eciu 3HaUueHue 311eKTpornpoBogHOCTH MeHbIe 20 MkCM/cM, TO 3TO
HEAJIEKTPOJIUT .

IIpakTHueckas 4acThb.

lleflb pCl60n’IblI ONpCACIINTD MPUHAAJIC)KHOCTE BCIICCTB, CcMecell BEIIECTB U PAaCTBOPOB BCIICCTB K SJICKTPOJIUTAM U HEIJICKTPOJIUTAM .

Ilepeuens oamyuxos yughposoii rabopamopuu: TaTIUK AIEKTPOIIPOBOTHOCTH . JIOTIOTHUTENEHOE 000pyI0BaHNE: CTaKaHbl HA 50 MIT; ITATUB C
3KMMOM; IPOMBIBAJIKA . MaTepuaiibl M peakTUBBI: TUCTUIUTUPOBAHHAS BoIa; 10 20 MJI 3THIIOBOTO CIIUPTA, O€H3MHA, KepOoCcHHa; 5%-HOTo pacTBOpa
caxapo3bl, pactBopa criupTa (1:1), 5%-Hor0 pacTBOpa XJOpHAa HaTPHU; 5S%-HOTO pacTBOPA XJIOPOBOOPOaA; S%-HOTO pacTBOpa THAPOKCHIA HATPHS,
MoBapeHHas coJib (TBEpast), caxap (TBEPABIN) .

Texnuka b6eszonacnocmu: Ilpu paboTe C TOPIOYMMH KUIKOCTSIMH (CITUPT, OCH3WH, KEPOCHH) BOJIU3H HE JJOJDKHO OBITh OTKPHITOTO OTHSI.
Hucmpykyusi Kk 6b1n0IHEHUIO:

1.B crakaH mOMeCTUTE MOBApPEHHYIO COJIb U OITYCTUTE B CTAKAH JIaTYUK AJIEKTPOMPOBOJHOCTH . [TpOBOAUT JIM COJIb SJEKTPUUECKUNA TOK?
2.AHanoruyHele ACHUCTBUS IPOBEIUTE ¢ caxapo3oi . 3 . B crakan Hanelte 20 M1 UCCIEAyeMOTO pacTBopa.

1. OHYCTI/ITC B HCTO JAaTYHK DJICKTPOIIPOBOAHOCTH, SaerHJ'IéHHHﬁ B JIAIIKC IITATHUBA. Ha6JIIO,I[aI>'ITC 3a UIBMCHCHHUECM 3HAUYCHUA
QJICKTPOIIPOBOJHOCTH. Korz[a IMOKa3aHus JaT4MKa IIEPECTAHYT UBMCHATHCS, 3allMIIUTE €0 3HAYCHUEC B Ta6J'II/II_[y .

2. OOparute BHuMaHue! J[aTuuk nmocie KaxJoro OmbITa TIIATEIbHO IPOMBIBAETCA BOJOU. 6.3aTeM JaTYUK OMYCTUTE B CIEAYIOIINI pacTBop .
AHanoru4Hele IeHCTBUS MpoAeaiiTe co BCEMU pacTBopaMu. Pe3yabTaTsl uaMepeHmit

Ne Hazpanue BCIICCTBA, 3HayeHue QJICKTPOIIPOBOJHOCTH, MKCM/cM SJIGKTpOJ'II/IT HJIN HEIJICKTPOJIUT
OIIbITa | pacTBOpa

1

2

KOHmpOJZbele eonpocsl.



1.0O6paimatoT BHUMaHKE, YTO HU JUCTUTMPOBAHHAS BOJIA, HU TBEPAAS COJIb HE TIPOBOIAT IEKTPHUECKOTO TOKA. TeM He MeHee pacTBOP COJIM B BOJIE
MIPOBOJIUT JIEKTPHUUECKUI TOK. DTO 3HAUUT, YTO B PACTBOPE OTKYZA-TO MOSIBIIIOTCS TOABIKHBIC 3apsbl. [1oa 3To HaOm01eHre BBOAAT OIIpe IeIIeHUE
JIEKTPOJINTA U MEXAHU3M UIEKTPOJIUTUYECKON JUCCOLUALIIH.

2 . Beerpa nu BoJiHBIE pacTBOPHI BEIIECTB ITPOBOJIAT JIeKTpUuueckuil Tok? He Beersa, T.e. HEKOTOpBIE BELIECTBA HE Jal0T MOHOB MPU PACTBO PEHUH .
DTO — BEIIECTBA C MOJICKYJISIPHON KpUCTAJUTMYECKOH peméTkoi. 3.3axanus as noarotosku k ['MA, BIIP

A) K xopouio pacTBOpUMBIM 3JIEKTPOJIUTAM OTHOCSATCS:
1.ruapoxcun 6apus; 2.¢pocdar maruus; 3.cynbpua meau(ll); 4.xkapobonat kanpuud. b) DnexTpuueckuil TOK MIPOBOJUT:
1.pacTBOp ATUIIOBOTO CIIUPTA; 2.pacTBOP TIIMLEPHUHA; 3.pacTBOP TIIFOKO3bI; 4.pacTBOP TUAPOKCUAA KATIBIHUA.
JlaGopaTopHsblii onbIT Ne 1. «BiusiHue pacTBOpUTe/ ISl HA JUCCOLMALINIOY
TOUKA \’pocm o o
. Teopernueckas yacte. Bo MHOTMX XJIOPUAAX NEPEXOAHBIX METAIUIOB CBSI3M NMEIOT B 3HAYUTEIBHON Mepe KOBAJICHTHBIN XapakTep .

MarononsipHbie pacCTBOPUTENH (CITUPT WX alleTOH) COTHBATUPYIOT MOJISKYIHI ITeTukoM. [Ipu 1o6aBieHNN BOIBI OHA COJILBATUPYET UOHBI, BHI3BIBAS
ANEKTPOJIUTHYECKYIO JUCCOIMAlMIO . [[BeT pacTBOpa py 3TOM U3MEHSAETCS, a AEKTPOIPOBOJHOCTD PE3KO BO3PACTAET .

[IpakTryeckas yactb. Llens paboThl: chopMUpPOBATH MPEICTABICHUE O POJIU PACTBOPUTENS B SJEKTPOIUTUYECKON TUCCOLIMAIINY.

Ilepeuensy oamuuxos yugposou n1abopamopuu: NaTIUK IEKTPOIPOBOTHOCTH .
Jlononnumenvnoe 060pyoosanue: 1Ba BHICOKMX XUMHUYECKUX cTakaHa (50 mit); CTEKISIHHAS aJlovKa.

Mamepuanwt u peaxmuewor: CuCl2 6e3BoHBIN (MMeeT KOpUUHEBbIN 1IBET . [loydaroT, HarpeBast KpUCTAJIOTHAPAT B YAITKE IS BHITTAPUBAHUS .
XpaHAT B IJIOTHO 3aKPBITOM COCY/IE); alleTOH WU CIIUPT .

Texnuxa 6ezonacnocmu: 1 . CHI/IpT M allCTOH — I'OPIOYUEC BCIICCTBA. He ncrionp3oBars OTKPBITOC IlJIaMsl. CHCHI/IaHBHBIe MCPbI 0e30IacHOCTH IIpH
pa60Te C T'OPHOYUMH KUJAKOCTAMMH. H30beratb rnomagaHusa coJieit MCIU Ha KOXY U OACKAY, TaK KaK OHU SAJOBUTHI.

2 . Ilpu monagaHuyM CMBITh XOJIOJHOM BOJION O€3 MbLIA.
Hncmpykyus K 8b1N0OIHEHUIO:
1. B xummyeckuii crakad HachinbTe ~0,5 r 6e3BoiHOTO Xnopuaa meau (1) CuCl2 u Hanelite ~25 MJ1 ciupTa WM aleToHa .

2. PacTtBOpHTE BeliecTBO, NEpeMENINBas COAECPKUMOE CTaKaHa CTEKIITHHON Naoykoi. Eciii pacTBOpUTH COJIb MOTHOCTBIO HE YAAETCsI, aKKypaTHO
CJIEUTE MOJy4YEHHBIN PACTBOP B APYIOM CTaKaH.

3. HOpr3I/ITe B PACTBOP LIYII AATYHUKA SJICKTPOIIPOBOJHOCTHU U UBMCPLTC DJICKTPOIIPOBOAHOCTS .



4. OOpartute BHUMaHHE Ha LIBET pacTBopa. [Ipuieiite k pactBopy 25 mut Boabl. [lepemeraiite, o0patuTe BHUMaHHE HAa U3MEHEHHE OKPACKU.
5.M3MephTe IIEKTPONPOBOAHOCTD MTOJY4EHHOTO PacTBOpa .

Pe3ynbrarel u3MepeHuii/Ha0moAeHu I

BemectBo | DIEKTpONPOBOAHOCTD B CIIUPTE DIEKTPOIPOBOTHOCTD TIOCTIE T0OABICHUS BOIBI
(amreTone)

Xnopua meau (1)

Bwv1600b1: OTpa3uTh BIMSHUE PACTBOPUTENS HA AIEKTPOIPOBOIHOCTD COJIH.

Koumponvnvie sonpocwei: 1.0 4€M CBUIETENBCTBYET POCT ANEKTPONPOBOJIHOCTH COJM MpH 100aBieHuH Bobl? 2 . [Touemy n3mensiercs 1BeT pactBopa?
3 . Kak BiusieT npupojia paCTBOPUTENS HA ANEKTPOIUTHUECKYIO JUCCOLUALINIO?

JlaGopatopublii onbIT Ne 2. «CWiIbHbBIE U ¢J1a0ble 3JIEKTPOJIUTHI»
Teopernueckas 4acTb. DIEKTPOIUTAMHU HA3bIBAOTCS BELIECTBA, PACIIAIAIOIIAECS HA HOHBI BCIEACTBUE DIIEKTPOIUTHIECKON

JUCCOIINAIIH. PaCTBopLI SJICKTPOJIMTOB ABJIAIOTCA IMTPOBOAHUKAMHU BTOPOI'O poaa, TaK KaK IIPOBOJAT 3ne1<Tp1/1qec1<m71 TOK 3a c4€T noHOoB. Ilo
CIIOCOOHOCTH K SHCKTpOHHTquCKOﬁ AUucconuanyu 3JICKTPOJINUTEI YCJIOBHO pa3ACiIsIrOT HAa CUJIbHBIC U cinadbpie. CUIBHBIE OJICKTPOJHUTEI IPAKTHYCCKH
IMOJHOCTBIO IUCCOLIMHNPOBAHBI HA MOHBI B p336aBJ'IeHHI)IX pacTBOpax . K HEM oTHOCSTCS MHOTHE HCOPraHU4€CKUEC COJIM, HCKOTOPBIC KUCIIOTHI U I CJI0YH

. CrraOble BJICKTPO- JIUThI JIMIIb YHACTUYHO AUCCOUNUPOBAHBI HA NOHBI, KOTOPBIC HAXOAATCA B JTMHAMWNYCCKOM paBHOBECHUHN C HEANCCOLIMUPOBAHHBIMUA
MOJICKYJIaMH . K cna0bim OJICKTPOJUTaM OTHOCATCA MHOI'MC OPraHM4C€CKUEC KUCJIOThBI U OCHOBAHHA .

IIpakTHyecKas 4acThb. Heﬂb pa60mbz: OIIPECACIIUTD, SABJIAKOTCA JIM BBIJAHHBIC BEIIECTBA CUJIbHBIMU WJIN c71a0BIMU QJICKTPOJIUTAaMU Ha OCHOBAHUH
HU3MCPCHUSA SJICKTPOIIPOBOIHOCTH UX PACTBOPOB .

llepeuensy oamuuxos yughposou 1abopamopuu: NaTIUK IEKTPOIPOBOTHOCTH .
Jlononrnumenvrnoe 060pyoosanue: TPU XUMUYECKUX cTakaHa (25—50 mut), mpoMbIBajKa ¢ TUCTHILTUPOBAHHOM BOJOH .

Mamepuanst u peakmugut. 10 %-Hble pacTBOPHI COJITHOM, a30THOM M YKCYCHOM KUCIOT (3KeIaTeabHO B KaneabHUIax); GUIbTpoBalibHas Oymara .

TOUKA \'pocm .
\ Texnuxa 6e30naCHocmu: CO6J'IIOI[aI/ITe MCPBI 6C3OHaCHOCTI/I npu pa60Te C KHUCJIOTaMH1 U IICJI0OYaMHu.

HHcmpyKuu}l K 8blNOJIHERUIO:

1. B Tpu crakana Haneiite no 25—50 M1 IUCTUINTMPOBAHHOM BOIBI.



2. B mepBblii cTakan 100aBbTe 1 Karuio yKCYCHOM KUCTIOTHI, BO BTOPOM — COJISIHOM, B TPETHIA — a30THOA.

3. H3MmepbTe 3MeKTPOIPOBOJIHOCTD KAXKIOTO PACTBOPA, BBITUPAS IIYyIl (PUIBTPOBATBHON OyMaroi mocie KaxJaoro u3MepeHus . Pe3ynbraTsl

U3MEpPEHUN
Ne 3Ha4yeHne EKTPONpoBOIHOCTH, MKCM/cM | Ha3BaHue BBITaHHOTO BeleCTBA
poObI
1
2
3

Bu1600w1: OTpazurte NpUHAUIEKHOCTh BEMIECTB K CHIIBHBIM U c1a0bIM 3u1eKTposinTaM. KOHTpOJIbHBIE BOIIPOCHI:

1.IToueMy pacTBOp COJITHOUM KHUCIOTHI JIYUIII€ TPOBOAUT IEKTPUUECKUH TOK [0 CPABHEHUIO C PACTBOPOM YKCYCHOM KHCIOTHI? 2.K Kakum
ANEKTPOJINTaM OTHOCHUTCS PACTBOP a30THOM KMCHOTHI? 3 . 3ananue juis noarotosku k ['MA, BITP

@DopMyIbl TOJBKO CIa0BIX 3JIEKTPOJIUTOB MIPEICTABICHBI B PSIY:

1.Ca(OH)2, H2$, H2$O4 2.H2CO3, NHS-H20, H2$ 3.KOH, KN03, HCI 4.ZnSO4, MgCI2, HBr

JemoHcTpatoHHbIN onbIT Ne 2. «/3yuenue BAUSHUS pa3TudHbIX (JaKTOPOB HA CKOPOCTh PEaKIIUn»
Teopernueckas yactb. CyliecTBYIOT pa3Hble MOAU(DUKALIUY TPUOOPA VI U3YUYCHUS XUMHUECKUX peakuuid. B o1HOI KOHCTPYKLIMK POJIb peakTopa
BBITIOJIHSET OOBIYHAS MPOOUpPKa, B IPYroif, 60jee coBpeMeHHOH, — cocya JlannonbTa.

OpaHako TeXHHUKA IEMOHCTPAIMH SKCIIEPUMEHTA OCTaéTcs OJMHAKOBOU. MeHsieTcs JHIb NOPSAJ0K CMEUIMBAaHUs pearupyromux Bemects. CHavana B
MPOOUPKY-PEaKTOP 3aJIUBACTCA PACTBOP KUCIOTHI, @ B HETO MMOMEIaeTcsl TBEPI0E BEIIECTBO (IIMHK, MPaMop).

IIpakTryeckas 4acThb. HGJ'IL pa6OTLIZ HU3YYUTDH BJIMAHUC PA3JINYHBIX (1)aKTOpOB Ha CKOpPOCTb XUMHYECKOM pCaKuum.

Ilepeuens oamuuxos yugposou 1abopamopuu: NaTINK TEMIEPATYPbl IUTATUHOBBIH.

Jononrnumenvroe 06opyoosanue: IpuOOP ISl U3yYSHHS] CKOPOCTH XUMHUYECKUX PEAKIUi; SNIEKTpHUecKas IITUTKA; CTaKaH XUMU4ecKuil Ha 250 mi;
HIMAaTeNb; KPUCTATU3ATOP JUIsd IpoMbIBaHUS cocynoB Jlanaonsra; mpodupku [1X-21 (3 mr .) .

Mamepuanst u peakmugul: consiHas kucnoTa (4%-ubiit); consiHast kucinoTa (10%-Hblif); KycOukr MpaMopa; MOPOIIOK MpaMopa; YKCycHasi KUCIOTa
(6%- HBIit); IMHK; Iepokcua Bogopoaa (3%-uerit); nuokcua mapranna (1V) .

Texnuxa 6ezonacnocmu: CO6J'IIOI[3TL IpaBHJia pa6OTBI C KHUCJIOTaMHU U Harp€BaTCJIbHBIMU 3JICKTPUICCKUMU HpI/I60- pamu .



Hncmpykyus Kk 8b1N0OAHEHUIO.!
Onwvim 1.BnusiHue nNpupoIsl pearupyronux BEIIeCTB Ha CKOPOCTh XUMUYECKON peakiiuu

B oxnHo xosieno cocyaa Jlannonsta Hanerite 3 mut 1 M pactBop ykcycHOM KUCIOTHI ( 6%-HbIN pacTBOp), B APYroe KOJIEHO nmoMmecture 2—3
rpaHysbl uHKA. Bo BTOpoi cocyn Jlan- nmonbra Haneite 3 mut 1 M comnsinoit kucnotsl ( 4%-Hbli), B APYyroe KojaeHo — 2—3 rpaHysibl IMHKA .
[TpucoenuauTe cocyapl JIaHI0JIbTa K MAHOMETPUICCKUM TPYOKaM.

Obpamume enumanue! OTHOBpEMEHHO TepesieiTe KUCIOThI B cocynax JlanaonbTa k rpanynaM nuHka. CpaBHUTE YPOBHU KHJIKOCTH B
MaHOMETPUYECKHUX TPYOKaxX. Ydaruecs JenaloT BBIBOI O pa3HOH CKOPOCTH XHMHUYECKHX PEaKIIHi .

Onvim 2. BnusiHAe KOHIIEHTPAINH PEarupyoNIiX BEIIECTB Ha CKOPOCTh XUMUYECKOH peaKknu

B onHo xoneno cocyna JlanmonpTa Hanete 3 Mt 4%-HOW COJITHON KUCIIOTHI, B IPYroe KOJICHO IOMECTUTE 2—3 TpaHyiibl ITMHKa . Bo BTOpOii cocyn
Jlannonbra HaneWre 3 M 10%-HOM CONSHONM KHUCIIOTHI, B IPYroe KojieHo — 2—3 rpanyibl nuHKa. [Ipucoeaunure cocynsl JlanaonsTa K
MaHOMETPUYECKUM TPyOKaM.

O6patute BHuMaHue! OHOBpEMEHHO TiepesieiiTe KUCIoThl B cocynax Jlannonbra K rpanyinaM nuHka. CpaBHUTE YPOBHU JKHJIKOCTH B
MaHOMETPUYECKUX TPYOKax. Yyaluecs JeatoT BbIBOA O pa3HOM CKOPOCTU XUMHUYECKUX PEAKLUH.

Onwvim 3. BnusiHue TeMIiepaTypbl pearupyonyx BelecTB Ha CKOPOCTh XUMUYECKON PEeaKINU

B onHO xoneno cocyna Jlannonsra Hanente 3 mut 10 % CONIHON KHUCIOTHI, B APYro€ KOJEHO noMecTuTe 2—3 rpaHyisl IMHKA . Bo BTOpO# cocyn
Jlangonbera HaneiTe 3 M 10%-HOH coJis- HOM KUCIOTHI, HAarpeToil Ha BojsiHOM OaHe 10 50 °C, B Apyroe KojaeHo — 2—3 rpaHyJibl [IUHKA.
[Ipucoeauaute cocynbl JIaHm0IbTa K MAHOMETPUIECKUM TPYOKaM.

O6patute BHuManue! OHOBpEMEHHO NepesieiiTe KUCIO0ThI B cocynax Jlannonbra k rpanynam nuHka. CpaBHUTE YPOBHH KUAKOCTU B
MaHOMETPUYECKUX TpyOKax. Ydaluecs eiatoT BbIBOJ O Pa3HOW CKOPOCTH XUMUYECKHX PEaKIIHA .

Onvim Ne 4. Biusaue MMOBEPXHOCTU COITPUKOCHOBCHUA PCATUPYIOIINUX BCIICCTB HAa CKOPOCTh XUMHYECKOU pCaKuu

B onno koneno cocyna Jlangonbsta Haneite 3 mit 4%-HOM COJISIHOM KUCIIOTHI, B IPYroe KOJEHO oMecTuTe 1 T Mpamopa, B3STOro B BUJie Kycouka. Bo
BTOpOH cocyn JlannonbsTa HanenTe 3 M 4%-HOH COJISTHOM KUCIIOTHI, B Apyroe KojeHo — 1 T nmopoiika mpamopa. [lpucoenunure cocyast Jlanmonbra k
MaHOMETPUYECKUM TPyOKaM.

Obpamume enumanue! OTHOBpPEMEHHO NepeneiiTe KUCIOoThl B cocyaax Jlannonpra kK Mpamopy nuHKa. CpaBHUTE YPOBHH KHUJIKOCTH B
MaHOMETPUYECKUX TpYOKax. Yyaluecs JefatoT BbIBO O pa3HON CKOPOCTH XMMUYECKUX PEaKIHM.

Onwim 5. BnusiHMe KaTanu3aTopa Ha CKOPOCTh XUMHUYECKON peaKuu



B crakan ¢ Bonoii, Harperoii 1o 50 °C, momectuTe 2 NEMOHCTpAlHOHHBIE TPOOUpKH ¢ 2 MiT 3% -HOTO pacTBOpa MEPOKCHIA BOAOpoia. BriaepkuBaror
poOHUPKHU B BOJIE OKOJIO 2 MUH. V3BIIEKUTE MPOOUPKHU U3 BOJSHON OaHU U MPOJEMOHCTPUPYHTE yJaIIUMCS pe3yIbTaT — Ha CTEHKaxX MpOOUpPKH
MOSIBIJTUCH ITy3BIPHKH ra3a Kuciopoa. B oy n3 npoObupok BHECHTE Ha KOHYMKE MimaTens auokcua mapranua (1V) . Habmogarot sHepruynoe
BBIJICJICHHE KUCIIOPO/a.

Koumponvnvie 6onpocui: 1.0T kakux (pakTopoB 3aBUCHT CKOPOCTh XUMHUecKoil peakuuu? 2.Ilogemy pasnoxeHue nepokcuaa BOJOPOaa B
NpUCYTCTBUM nuoKcuaa Maprania (IV) cuagana uaér oueHs ObICTPO, a 3aTeM 3aMeIIeTCs?

1. 3apanus g pa3Butus QYHKIUOHAIBHOW IPaMOTHOCTH:

cA

o
!

t B Tpu oxuHakoBbIe IPOOUPKU YUEHUKH HAIWIK 10 5 MJI PACTBOPA COJITHOM KUCIOTHI OJMHAKOBOW KOHIIEHTPALIMH.
B nepByto npoOupKy MoI0KUIHN CTPYKKH jKeJie3a, BO BTOPYIO — CTPYXKKU LIMHKA, B TPETHIO — CTPY>KKH HEM3BECTHOTO CBETJIOIO SPKO OJeCTAIIEero

Metaia. Hanbosiee MHTEHCHBHO BbIJIeJICHHE ra3a HAOMIOAAIN B TPeThel MpoOUpKe ¢ HEM3BECTHRIM MeTailsioM. Bo BTopoii mpoOupke ¢ LHHKOM
MHTEHCUBHOCTD BbIJIEJICHH ra3a Obljla MEHbIIIE, 4YeM B TpeThell. B nmepBoii mpoOupke ¢ jkee30M MHTEHCUBHOCTD BBIACICHUS ra3a Obljla HAauMEHbIIEH.

a)/lelicTBue kakoro (hakTopa, BIMSIIONIEr0 Ha CKOPOCTh peakuuu, Ha0moaanu yqamuecs? 6) Kakoii MeTann Mor HaX0AUThCS B TpeThell mpooupke?
3anuinTe Ha3BaHUE METaJlIa.

1. Ha Fpa(bI/IKe MpeaACTaBJICHA 3aBUCUMOCTb KOHLICHTPAMHU UCXOAHBIX BCIICCTB U IIPOAYKTOB PCAKIIMU OT BPEMCHU ITPOTCKAHUS PCAKIIUN:
Puc. 20. Fpa(bHK 3aBUCUMOCTH KOHICHTPAIU UCXOAHBIX BCIICCTB U MIPOAYKTOB PCAKIIHU OT BPEMCHU MMPOTCKAHUA PCAKIIUN
OHpeI[eJ'II/ITe, Kakast KpuBast OIMUChIBACT UBMCHCHUC KOHLICHTPAIIUHU UCXOAHBIX BCIICCTB, a KaKasd — IIPOAYKTOB pCAKIIHUHU .

KpaTkoe onucanue moaxo/10B K CTPYKTypHUPOBaHHIO MaTepraioB B obpazoBarensHoit mporpamme (OIl) mpeacTaBieHsl Clieyromme pa3aessl:
1. .MeTo/bI U3y4YEHHUS BEIIECTB U XUMUYECKUX SBIICHUI. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH .

2. . HepBOHa‘-IaJ'IBHBIe XUMHUYECKUE HOHATHS . 3 . PaCTBOpLI. 4.OCHOBHBIC KJIACChHI HCOPTaHNYCCKUX COCOUHEHMH. 5. TCOPI/IH BHCKTPOHHTHHGCKOﬁ
AUCColualu. 6. XUMHYEeCKHe pCaKknuu. 7. XUMHYECKHE 3JIEMEHTHI (CBOﬁCTBa MCTAJIJIOB, HCMCTAJIJIOB U UX COCHHHCHHﬁ).



B 0oCHOBY BBIJICIIEHHS TAKUX Pa3AeIOB 3aJI0KEH XMMHUYECKHI SKCIICPUMEHT, TPAJAULUOHHAS cUcTeMa n3ydeHust XuMund. OCHOBHOU (opMO#t yaeOHO it
NEATEIbHOCTH SIBIISICTCA XUMUYECKAN IKCIIEPUMEHT, IPOBOIMMBIN B BUJIE JIAOOPATOPHBIX, MPAKTUYECKUX pabOT U JEeMOHCTPALIUH.
JIeMOHCTpaIMOHHBIHN SKCIIEPUMEHT MTPOBOUTCS B TOM CIIydae, €ClIM OH OIACEH JUIsl BBIMOJHEHHS YJaIllMMUCS UM UMEIOIIUNCS TPHOOp IpeAcTaBIcH
B €IMHCTBEHHOM 3K3EMILISpE.
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TOUKA !’POCTA

VIl. MarepuajbHO-TeXHHYECKOE 00ecnieueHue 00pa3oBaTeIbHOI0 Mpouecca
Onucanne MaTepHaabHO-TEXHHUYECKOM 0asbl ieHTpa «Touka pocray,
HCIOJIb3YEeMOT0 JIJIsl pealn3auiuo0pa3oBaTeIbHbIX IPOTPAaMM B paMKax MperoiaBaHus XUMUU.

Ludghpoeas (komnbromepHasi) nabopamopusi (LJJ1), nporpammHo-annapaTHbIi KOMMNIIEKC, AaTYMKOBasi CUCTEMa — KOMMNIIEKT y4ebHoro obopyaoBaHums,
BKIIOYAOLLNIA M3MEPUTENbHBIN 610K, MHTEpdENC KOTOPOro No3BonsieT obecnevmBaTh CBSI3b C NEPCOHarbHBIM KOMNBIOTEPOM, 1 HABOP AATYMKOB,
PErMCTPUPYIOLLMX 3HAYEHUS PasnMYHbIX (DUINYECKNX BEFUYNH.

Hdamyuk memnepamypbi n1amuHo8bIll — NPOCTON N HAOEXHBIA AaT4MK, NpefHa3HadeH Ansi UBMepeHus TeMnepaTtypbl B BOAHbLIX pacTBOpax M B ra3oBblX
cpepax. VMimeeT pasnuuHbin guanasoH namepenuin ot —40 go +180 <C. TexHn4eckme xapakTepucTki aatynka ykasaHbl B MHCTPYKLMK NO

akcnnyatauun. Jamyuk memnepamypbl mepMonapHbIU npegHasHaveH ansa namepenusa temnepatyp 4o 900 -C. Mcnonb3yeTcsi npy BbINOMHEHUM paboT,
CBSI3aHHbIX C U3MEPEHNEM TEMMEpPATYp NaMeHu, NiaBNeHnst U pasroXeHUs BELLECTB.

Hdamd4uk onmuyeckol niiomHocmu (Kosilopumemp) — npeaHasHavYeH aAns n3amepeHns onTUYEeCcKon NAOTHOCTM OKpaLLEHHbIX pacTBOpoB. cnonb3yeTcs
npu n3ydeHnmn Tem «PacTBopbl», « CKOPOCTb XMMUYECKUX peakLiny, onpeaeneHum KOHLUEHTpaumMmn oKpaLleHHbIX MOHOB.

Hamuyuk pH npegHasHayeH ansa namepeHnsi BO4OPoAHoOro nokasarens (pH) BoOHbIX pacTBOPOB B PA3NIMYHbIX UCCIEL0BaHUAX OObEKTOB OKPY»KatoLLIEN
cpegbl.

Hamyuk anekmponpoeodHocmu npefHasHayeH Ans MU3MepPeHUs yaernbHOW 3NEKTPONPOBOAHOCTM XMAKOCTEN, B TOM YMCTIE Y BOOHbIX PaCTBOPOB
BeLLeCTB. [TpuMeHseTcs Npu N3y4eHUn TEOPUM SNEKTPONUTUYECKON ANCCOLMaLMN, XapakTepUCTMK BOAHbLIX pacTBOPOB

Ham4uk xsopud-uoHoe ncnonb3yeTcs Anst KONMYEeCTBEHHOrO onpeaeneHusl CoaepKaHus MOHOB Xropa B BOAHbIX pacTBopax, NoyBe, NPOAYKTax NUTaHus.
K natumky nogkntovaeTcst MoHocenekTuBHbI anekTpos (MC3I) (paboumnii anekTpoa), NoTeHumMan KoToporo 3aBMCUT OT KOHLEHTpaUMN onpeaensaemMoro noHa,
B AaHHOM criy4ae oT KoHueHTpaumn aHmnoHoB Cl-. MNMoteHuman NCO onpeaensatoT OTHOCUTENBHO 3MEKTPOAA CpaBHEHUS, Kak NpaBuio, xropcepebpsHoro.



Hamyuk Humpam-uoHoe npefHa3Ha4YeH Asi KONMYECTBEHHOro onpeaeneHns HUTPaToB B Pa3fnnyHbIX 0O beKTax OKkpyXKarLen cpeabl: Boae, OBoLax,
pykTax, konbacHbIX 3AeNUsxX u T.4.

Mukpockon yughpoeoli npeaHasHavyeH ans n3y4yeHust hopmbl KpUCTanmoB 1 HabnoaeHNs 3a POCTOM KpUCTarnoB.

Annapam 0ns npoeedeHusi xumuYyeckux peakyuii (AMXP) npegHasHayeH ANs Nony4YeHUss U 4eMOHCTPaLMM CBOMCTB TOKCUYHbIX MapoB 1 ra3os . ATu
BELLECTBA Mony4arTcs B konbe-peaktope, v Npu HarpesaHun (unu 6e3 HarpeBaHUs) rasoobpasHble BELLECTBA NPOXOASAT Yepes NornoTUTENbHbIE EMKOCTM
(Hacaaku) ¢ pacTBOpaMun peareHToB, BCTYNatoT C HAMMU B peakumio. N36bITOK rasa nornoLwaeTcs XUakuMm 1 TBEpAbIMU peareHTaMu, a Takke
aKTMBMPOBAaHHbLIM Yrném. AnnapaT Yalle BCEero Ucnonb3yoT A NonyYeHns U AEMOHCTPaLUM CBOWCTB Xropa,

cepoBogopoaa. lMpubop Ans deMoHcmMpayuu 3a8UCUMOCIU CKOPOCIMU XUMUYECKUX peaKyuli om pas3iuyHbIX ¢hakmopoe VCMNonb3yoT Npu n3y4eHun
TEMbI

«CKOpOCTb XUMUNYECKON peakumn» n TennnoBoro GQ)q)eKTa XUMUNYECKNX peaKu,Mﬁ. |_|pI/160p 0AéT BO3MOXHOCTb JKCNnepnmeHTarnbHO nccrnenoBaTb BIlNAHNE Ha
CKOPOCTb XMNYECKNX peaKLl,MVI cnegyrwmx CbaKTOpOBI npupoabl pearmpyrowmnx selwecTs, KOHUEHTpaunn pearmpyrLwmnx sewecTs, nnowanmn roaHunLbl
pasgena (*)33 B reteporeHHbIX cuctemMax (I'IOBerHOCTI/I COMPUKOCHOBEHUA MexXAY pearnpyowmmmn BeLLI,eCTBaMVI), TeMneparypsbl, Katannsartopa, I/IHFI/I6MTOpa.

Munemka-do3amop — npucnocobnexune, ncnonb3yemoe B nabopatopun Ans 0TMepUBaHNS onpeaenéHHoro 06beéma xuakoctu. NuneTky BbiNycKaroTCs
NepeMeHHOro U NOCTOSHHOro o6bLEMa. B koMnnekTsl 060pyaoBaHUSA ANs MeANLMHCKUX KNaccoB BXOAAT yAOOHbIE MMNETKM- 403aTOpbl OAHOKaHAarbHbIE,
MO3BONALLNE HACTPOUTL HEOOXOANMBI OOBEM OTOMPAEMON XKNOKOCTU B TPEX pasfMyHbIX Anana3oHax.

BaHsi KoM6uHuUpoe8aHHasi NpefAHa3HavYeHa ais HarpeBa CTEKISIHHBIX U (hapdopOoBLIX COCYAOB, Korga TpedyeTcst co3aaTtb BOKPYr HarpeBaemMoro cocyaa
paBHOMeEpHOE TemnepaTypHoe none, n3dexatb NCNONb30BaHUSA OTKPLITOrO MaMeHN U pacKkanéHHOM anekTpudeckon cnupanu. Kopnyc KoMOMHMpPOBaHHOM
6aHn coenaH 13 antoMuHNA. XKngkoctHasa YacTb KOMOUHMPOBaHHOM BaHWN 3aKkpbiBAeTCA KofbLaMu PasnMYHoro guameTpa.

TMpu6bop Ans nony4YyeHus1 2a3o0e UCNONb3yeTcs Ans NofnyvyeHnsa HebonbLUMX KONMMYECTB ra3oB: BOAOPOAA, kucrnopoaa (M3 nepokcmaa Bogopoaa),
yrneKk1croro rasa.

Hopmbl oueHOK 3a Bce BUAbl NPOBEePOYHbIX paboT

«5» — ypoBeHb BbINOMHEHNSI TPEOOBaHWI 3HAYNTENBHO BbiLE YAOBNETBOPUTENBHOMO: OTCYTCTBME OLUMBOK, Kak No TEKyLLUEeMY, Tak 1 No npeablayLiemy
y4yebHOMy maTepuany; He 6ornee ogHOro Hego4véTa.

«4>» — ypOBEHb BbIMOJTHEHMSI TPEOOBAHMWI Bbille YAOBETBOPUTENBHOMO: Hanuune 2—3 owmnbok nnn 4—6 Hego4ETOB Mo TeKywemy y4ebHOMYy maTepuany;
He bornee 2 owmnbok unu 4 HegoOYETOB MO NPOMAEHHOMY MaTepuany; UCMOoSb30BaHNE HepaLMOHarbHbIX MPUEMOB PELLEHUS y4eBHOM 3adaun.

«3» — [OCTaTOYHbLIN MUHUMAaIbHLIA YPOBEHL BLINOSIHEHUS TPEOOBaHUI, NPeabsBSEMbIX K KOHKPETHON paboTe: He 6onee 4—6 owmnbok unm 10 Hego4ETOB
no TekyLieMy y4ebHoMy MaTepuany; He 6onee 3—>5 ownbok unm He 6onee 8 HegOYETOB MO NPOMAEHHOMY Yy4eOHOMY MaTepuany.

«2» — ypOBEHb BbINOMTHEHUS TpeboBaHMI HMXE YAOBNETBOPMTENBHOrO: Hannume 6onee 6 owmnbok nnmn 10 HegoyeToB NO TekywemMy maTtepuany; 6onee 5
owmnbok nnmn 6onee 8 HegOYETOB MO NPOMAEHHOMY MaTepuany.
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