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ITosicHuTEILHAS 3aIMCKA

PabGouast mporpamMma mo xumum s oOydarommxcs 8-9 KilaccoB COCTaBieHa HAa OCHOBE
TpeboBanmii K pe3ynbTaTaM OCBOEHHUS OCHOBHOH 0Opa30BaTeNbHOW MNPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHMs, TMpeAcTaBleHHBIX B @DenepalibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHAapTe
OCHOBHOTO  o0mero  oOpa3oBaHusi, ¢ y4€TOM  paclnpeien€HHBIX IO  KJIaccaM HIpPOBEPSEMBIX
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO OOIIEro
00pa3oBaHMs M 3JIEMEHTOB COJIEp)KaHUs, IPEACTABICHHBIX B YHUBEPCAIbHOM KOJU(PHUKATOPE 110 XUMUH, &
Takke Ha ocHOBe l[IpuMepHON mporpammbl BOCHHTAHHUS OOYYAIOUIUXCS HPU TOJYyYEHMH OCHOBHOTO
obmero oOpazoBanus U ¢ yuérom Kounenuuu mnpenogaBaHus y4eOHOro mpenMeTa «XUMHUS» B
o0pa3oBaTeNbHbIX OpraHMu3aIMsIX Poccuiickoii Qenepanyy,  peaU3yIOLUX OCHOBHBIE
obmeoOpazoBarenpHbie  mporpamMbl  (yrB.  Pemenmem  Kosutermm MunnpocBemenuss  Poccun,
nporokoa ot 03.12.2019 N IIK-4BH). M OpHEHTHpPOBaHAa Ha pEANTHM3allUI0 B IIEHTpE 0Opa3oBaHUS
€CTeCTBCHHOHAYYHOM M TEXHOJOTWYEeCKOM HampaBieHHocTel «Touka pocra», co3maHHoro Ha 0Oase
MBOY "COLU Ne 4 ¢ YNOI Cro", c¢ mempto pa3BuTuss y OOYyYaroNIUMXCs €CTECTBEHHOHAYYHOM,
MaTeMaTHYeCKOH, HMHPOPMAIMOHHOW  TIPaMOTHOCTH, (OPMHUPOBAHUS KPUTUYECKOTO U KPEATUBHOTO
MBIIJICHHS], COBEPUICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKON HAINpaBJIEHHOCTH, a
TaKXKe JUIS MPAKTUUYECKOW OTpabOTKHM y4eOHOTro Marepualia 1o yaeOHbIM mpeameram «Dusukay, «XuMusy,
«buonorus».

Ha ©0a3e mentpa «Touka pocta» oOecnednBaeTcs peanu3anus 00pa3oBaTENbHBIX IMPOrpamMm
€CTCCTBEHHOHAYYHOH ¥ TEXHOJIOTMYECKOH HAmpaBIEHHOCTEH, pa3padOTaHHBIX B COOTBETCTBHU C
TpeOOBaHMSAMHU 3aKOHOZATENbCTBA B cdepe oOpa3oBaHus U C Y4€TOM pexoMmeHmauui PenepaibHOTroO
ormeparopa ydeOHOro mnpeamera «Xumus». OOpaszoBarenbHas MporpaMma IO3BOJISIET HHTETPUPOBATH
peain3yeMble 3/1€Ch IOAXObI, CTPYKTYPY M COJEp)KaHUE IpU OpraHu3aluuu oOydyeHus XUMuu B 8—9
KJIaccax, BBICTPOGHHOM Ha 0a3e J00ro W3 JOCTYHHBIX YydeOHO-MeToaudeckux KomruiekcoB (YMK).
Hcnonp3oBanue 000pynoBaHMs LIEHTPA

«Touka pocTa) MO3BOJIACT CO34aTh YCJIOBHA:

e JUIA PACHIMPEHHS COJCPKAHUS MIKOJIHHOTO XUMHUECKOTO 00pa30BaHus;

e JUIs NOBBIILIEHUS MT03HABATEIbHON aKTUBHOCTH 00YyJarOIUXCcs B €CTECTBEHHOHAYYHOH 00acTu;

e JUIA pa3BUTHS JUYHOCTH peOCHKA B Ipoliecce 00ydeHUs] XMMHUH, €ro CIIOCOOHOCTEH, PopMUpPOBaHUS
U YZOBJIETBOPEHUS COLMAIBLHO 3HAYUMBIX HHTEPECOB U OTPEOHOCTEIH;

e s paboThl ¢ OJApEHHBIMHU IIKOJbHUKAMH, OPraHU3allMd UX Pa3BUTHUS B Pa3IMUHBIX OOIACTAX
00pa3oBaTeNbHON, TBOPUECKOM 1EATEIIBHOCTH.

[Ipumensis uu@poBble 1a0OpPaTOPUM Ha YypOKaX XWUMHUH, YYAIMECs CMOTYT BBIIOJHUTH MHOXECTBO
1abopaToOpHBIX PpabOT U SKCIIEPUMEHTOB IO MPOTPaMMe OCHOBHOM IIKOJIBI.

Hopmarusnas 0a3a

1. ®enepanpubiii 3ak0H OT 29 .12 .2012 Ne 273-®3 (pen . ot 31 .07 .2020) «O6 obOpazoBaHuu B
Poccuiickoit @enepanumn» (¢ u3M . U aon ., Bcryn . B cuiy ¢ 01.09.2020) .

2. Tlacmopt HammoHaNBHOTO MpoekTa «OOpa3oBanue» (yTB. mpesumauymoM CoBera npu [IpesnneHTte
P® no crparernueckoMy pa3BUTHIO M HALIMOHAIBHBIM ITPOEKTaM, MpoTokoi oT 24 .12 .2018 Ne 16). -

3. TocymapctBennas mporpamma Poccuiickoit ®@enepannn «Pa3Butue 0o0pazoBaHus» (yTBEpXKIACHA
nocraHoBienneMm llpaBurensctBa PD ot 26 .12.2017 Ne 1642 (pexm . ot 22 .02 .2021) «O6
YTBEPKACHUM TocynapcTBeHHON mporpammsbl Poccuiickoit @enepaunn «Pa3Butue oOpa3oBaHusy .
4 TlpodeccroHanbHBIA  CTaHIAPT



«Ilemaror (memarormyeckast A€ATEIBHOCTb B JOIIKOJIBHOM, HAYaJIbHOM OOIEM, OCHOBHOM OOILEM,
cpenHeM o0meMm o0Opa3zoBaHuu), (BocmuTarenb, y4urtens)» (pea. ot 16.06.2019 r.) (Ilpukas
MunuctepcTBa Tpyaa u corpanbHoi 3amuThl PO ot 18 oktsi6ps 2013r . Ne 544H, ¢ u3MEeHEHUSIMH,
BHECEHHBIMHU NpHKa3oM MuHHCTEpCTBa Tpyaa u couzamTel PO ot 25 nekabps 2014 r. Ne 11158 u
ot 5 aBrycra 2016 r . Ne 422H) .

5. .Meroauyeckne pEKOMEHIAMU MO CO3AAHUI0 U (PYHKIHMOHHUPOBAHMIO JIETCKUX TEXHOIAPKOB
«KBaHTtopuym» Ha 0a3ze o001Ie00pa3oBaTEIbHBIX OpraHu3aluil (yTBEP)KICHBI PACHOPSHKEHUEM
MunucrepcerBa npocsenienusi PO ot 12 suBaps 2021 r . Ne P-4)

6. Mertoauueckue pPEKOMEHJALUMM IO CO3JaHHI0 W (PYHKIMOHUPOBAHHMIO LEHTPOB IH(PPOBOro
obpazoBanus «IT-ky0» (yTBepkIaeHBI pacmopspkeHMeM MuHucTepcerBa mnpocsenieans PO or 12
suBapst 2021 . Ne P-5)

7. Meroauueckue peKOMEHJAMHU IO CO3/aHHI0 M (YHKIMOHUPOBAaHUIO B 00I11€00pa30BaTEIIbHbBIX
OpraHu3alMsIX, PACHOJIOKEHHBIX B CEIbCKOW MECTHOCTH M MajblIX rOpojiaX, LIEHTPOB 00pa30BaHMs
€CTECTBEHHOHAyYHOW U TeXHoJIornyeckoil HampasineHHocTed («Touka pocta») (yTBEp:KIAEHBI

pacropsbkeHrneM MuHKCTEpeTBa mpocBenieHns Poccuiickoii deneparuu ot 25 HOA6ps 2022 Ne
TB-2610/02

Kparkoe ommcanue MOAXOJOB K CTPYKTYpHPOBAHMIO MaTepuanoB B oOpaszoBaTenbHoOW mporpamme (OII)
IIPEJCTABIICHBI CIEIYIOIINE Pa3eIIbl:

1. MeTOI[BI H3YUCHUS BCUICCTB U XUMHWYCCKUX SIBJICHUH. 3KCHepI/IM€HTaHBHBIe OCHOBBI XUMHUH .

2. llepBoHauanbHble XuMHueckue TOHATHS . 3 . PactBopbl. 4.OCHOBHBIE KIAcChl HEOPTaHUYECKUX
coenuHeHuil. 5. Teopus SIEKTPOJUTUYECKONW JUCCOIHUAIUU. 6. XHUMHYECKHUE pEaKIuu. 7.
XUMUYECKUE dTIEMEHTHI (CBOKWCTBA METAIIJIOB, HEMETAIIJIOB U UX COSAMHEHUN).

B OCHOBY BBIIENEHHS TaKuX pPa3leNioOB 3aJ0KEH XUMHUYECKHUU SKCIEPUMEHT, TPAOULUOHHAS CHCTEMa
u3ydeHus xumud. OCHOBHOM Qopmoii y4yeOHON NeATeNbHOCTH SBISETCS XUMUYECKUN DSKCIIEPUMEHT,
MPOBOJUMBIA B BHJE JaOOPATOPHBIX, MPAKTHYECKUX pabOT H JAeMOHCTpauuil. JleMOHCTpalmOHHBIHA
SKCIIEPUMEHT IPOBOJMUTCS B TOM CIIy4yae, €CIM OH OIIaCEeH ISl BBIIOJHEHUS YYAlIUMUCS WU UMEIOIIUICA
MpUOOp MPEICTABIICH B €IMHCTBEHHOM 3K3EeMILISPE.

Jast m3yuenus npeamera « XHMHUsD» Ha 3Tane OCHOBHOI0 o0uiero odopasosanus orsoantcs 140 yacos:
8 kiacc - 70 gacoB; 9 kmacc —70 gacos.

Jlannast oOpazoBaTenbHas MporpaMMa OOECHeuHMBAET YCBOEHHUE YYAIUMUCS BaXKHEUIINX XMMHYECKUX
3aKOHOB, TEOPUI M MOHATHIA; GOPMUPYET MPEACTABICHUE O POJU XMMHUHU B OKPYKAIOLIEM MHUPE U KU3HU
yenoBeka. [Ipu satom

OCHOBHOE BHMMaHUE YJIEJSI€TCS CYIIHOCTH XMMUYECKUX PEeaKLUil U METO1aM X OCYIECTBICHHS.

OmHuM M3 OCHOBHBIX MPUHIMIIOB TOCTPOEHUS MPOTPaMMbl SBISIETCS MPUHLHUI JIOCTYIHOCTH

OKCNEepUMEHTANIBHBIC JTaHHBIC, TIOJYUYCHHBIC YYAIIMMUCS TIPU BBIMOJHEHUU KOJUYECTBEHHBIX OIBITOB,
MO3BOJISIIOT ~ YYALIUMCA  CaMOCTOSITENIbHO JIeNIaTh  BBIBOJBI, BBIABISATH 3aKOHOMEpHOCTU. [loaxonpl,
3aJI0’KEHHBIE B COJIEpKaHKE MPOrpaMMbl Kypca, CO3/1al0T HEOOXOIMMBbIE YCIIOBUS Ul CHCTEMHOTO YCBOCHHUS



YYaIIUMHCS OCHOB HAaYKH, JIJIsl 00eCTIeueH s Pa3BUBAIOIIETO M BOCTIMTHIBAIOIIETO BO3ICUCTBUS OOYUCHUS Ha
JUYHOCTh Y4allerocs.

d)opMpreMLIe 3HaHuA JOJI’)KHBI CTaTh OCHOBOM CHCTEMEI Y6C)KHCHHﬁ IIKOJIbHUKA, HECHTPAJIbHBIM SAJIPOM €Iro
HAay4YHOI'O MUPOBO33PCHHUSI.

Onucanue MarTepHaJibHO-TeXHHU4Yeckoil 0a3pl meHTpa «Todyka pocray, HCNOJAb3YyeMOro ISl
peajau3anuu o0pa3oBaTeJbHBIX NPOrPaMM B PaMKAaX NpenoJIaBaHus XUMHUH

Hudgposaa (komnviomepnan) nadopamopusa (I[JI), nporpaMMHO-aNMapaTHBI KOMIUIEKC, JaTYMKOBAS
cucreMa — KOMIUIEKT y4eOHOro o0OpyZOBaHUS, BKIIOYAIONIMKA W3MEPHUTENbHBIN OJ0K, uHTepdeiic
KOTOpPOTO IO3BOJISIET OOECHeunBaTh CBSI3b C IEPCOHAIBHBIM KOMIIBIOTEPOM, U HabOp JIaTYUKOB,
PETUCTPUPYIOIINX 3HAYCHUS PA3IUYHBIX (PU3UUECKUX BEITHUUH.

Jlamyuk memnepamypsl naamunoewslii — IPOCTOW W HAAEKHBIA JaTYUK, IpEeJHA3HAYEH JUIsI U3MEpPEHUs
TEMIIEpaTyphbl B BOJHBIX PacTBOpax M B Ta30BbIX cpenax. Mimeer pa3nuuHblii quana3zoH usmepenuit ot —40
1o +180 °C. TexHuueckue XapakTEpUCTUKU JaTUMKa yKa3aHbl B MHCTPYKLUH IO dKCIUTyaTauuu. amuux
memnepamypst mepmonapHulii NpeaHazHadeH Ui uaMepenus temneparyp 1o 900 °C. Ucnons3yercs npu
BBIIIOJTHEHUH paboT, CBSI3aHHBIX C U3MEPEHUEM TEMIIEpATyp IJIAaMEHH, IJIABICHUSI U Pa3JI0KEHHSI BELLIECTB.

Jamuyuk onmuueckou naomunocmu (Konopumemp) — TpPENHA3HAYEH JUISI M3MEPEHUS ONTHYECKOU
IUIOTHOCTH OKpAIIeHHbIX pacTBOpoB. Mcmome3yercs mnpu wusydeHun Tem «PactBopb», «CKopocTb
XUMUYECKUX PEAKLUN», ONPEACIICHUH KOHLICHTPALMY OKPALICHHBIX HOHOB.

Jamuuxk pH nupenaHa3HadeH s M3MEpeHHs BOAOpOAHOro mnokasarens (pH) BoaHBIX pacTBOpOB B
Pa3IMYHBIX UCCIIETOBAHUIX OOBEKTOB OKPYKAIOLEH CPEeIbl.

ﬂamlmk 3Jlel<mponpoaoonocmu npeaHa3HauCH A HU3MEPCHUA YHGHLHOﬁ QJICKTPOIIPOBOAHOCTU
)KPII[KOCTG?I, B TOM YHCIC MW BOJHBIX PpaCTBOPOB BCHICCTB. HpI/IMeHHGTCH IIpu HU3YYCHHU TCOpHUU
BHGKTpOHHTH‘IeCKOﬁ Aucconanu, XapakKTCpuCTUK BOJAHBIX PAaCTBOPOB

Jlamuuk x10puo-uonoe UCIONb3yeTcsl s KOJIMYECTBEHHOTO OINpENeeHUsl COAEp)KaHUs MOHOB XJopa B
BOAHBIX pAacCTBOpax, IOYBC, NPOAYKTAX ITHTAaHUA. K AATYUKY HOJAKIIIOYACTCA MOHOCEJIEKTUBHBIN QJICKTPOA
(UCD) (pabounii 31eKTpoa), MOTEHIHAT KOTOPOTO 3aBUCHUT OT KOHLIEHTPAILMHM ONpeAesieMOro HOHA, B
TaHHOM cityyae OoT KoHueHTpauuu aHuoHoB Cl'. Ilorenuman MCD onpenensioT OTHOCUTENBHO 3JEKTpoAa
CpaBHEHMsI, KaK [IPABUIIO, XJIOPCEPEOPSIHOTO.

Jlamuux numpam-uonoeé TpEeJHA3HAYEH /U1 KOJIMYECTBEHHOTO OIPEACNICHHUs HUTPATOB B Pa3IMYHBIX
00BEKTaX OKPYXKAIOLIEH cpesibl: BOJE, OBOIIAaX, GPyKTax, KOJOACHBIX U3JIENHSIX U T.1..

Annapam 0na npoeedenus xumuyveckux peaxyuui (AIIXP) npenHa3HadyeH il TONY4YEHUS U
JIEMOHCTPAIIMH CBOMCTB TOKCHYHBIX MApOB M Ta30B . DTH BEIIECTBA MOJYYAOTCS B KOJIOE-peakTope, U Mpu
HarpeBaHuu (Wi Oe3 HarpeBaHWs) ra3o00pa3HbIe BEHIECTBA MPOXOASAT Yepe3 MOTJIOTUTENbHbIE EMKOCTH
(HacaaKuM) C pacTBOpaMH PEareHTOB, BCTYMAIOT C HUMH B Peakinio. M30BITOK raza MmoryionaeTcs sXuJaKuMu 1
TBEPABIMU pEareHTaMu, a Tak)Ke AaKTUBUPOBAHHBIM Yria€M. AMMapar dYaimie BCEro HCIONb3YIOT IS
MOJYYEeHUSI U IEMOHCTpPAIlMU CBOMCTB XJiopa, cepoBopopona. Ilpuodop ona oemoncmpayuu 3aeucumocmu
CKOpOCMU XUMUYECKUX PEaKyull Om pa3iuyHslX )aKkmopoe NCToab3yIOT IPU U3YUYEHUU TEMBI

«CKOpOCTh XMMHYECKOH peakiuu» U TermioBoro s¢dekra xumuyeckux peaxuuil. [Ipubop maér
BO3MOXXHOCTh JKCIIEPUMEHTAJILHO HCCIIEN0BAaTh BIUSHUE HAa CKOPOCTh XMMMYECKUX PEaKIUi CIeayOINX
(akTOpOB: MPHUPOJIBI PEATUPYIONIUX BEUIECTB, KOHIIEHTPALUHU PEarupyronmx BEIIecTB, MO TPAHULIbI
pasznena ¢a3 B TETEPOreHHBIX cHcTeMaxX (TIOBEPXHOCTH COMPUKOCHOBEHHSI MEXAY pearupyrolnuMH
BEIIECTBAMH ), TEMIIEPATypPhl, KaTaIU3aTOpa, HHTHOUTOpA.



ITunemka-0o03amop — npucnocoOleHne, UCIOIb3yEMOE B JIAOOPATOPUH AJIs1 OTMEPUBAHUS ONIPENEIEHHOTO
00béMa KUAKOCTH. [IMIETKM BBIMYCKAIOTCS TEPEMEHHOTO M MOCTOSHHOrO 00b&Ma. B  KOMIUIEKTHI
0o0OpyIOBaHUS U1 MEIULIMHCKUX KJIACCOB BXOJAT YAOOHBIE IMIETKHU- J03aTOPbl OJHOKAHAJIbHBIE,
MO3BOJISIOINE HACTPOUTH HEOOXOAUMBINA 00BEM OTOMPAEMOH JKUIKOCTH B TPEX Pa3IMUHBIX JUAla30HaX.

bansa kombunuposannasa npenHA3HAYCHA ISl HArpPeBa CTEKISHHBIX W (appopoBBIX COCYIIOB, KOTJa
TpeOyeTcst co3/aTh BOKPYI HAarpeBaeMoro cocyla paBHOMEpPHOE TeMIlepaTypHoe Iose, H30exarhb
MCIIOJIB30BAaHUS OTKPBITOTO TUIAMEHH M PACKaJIEHHOM »NeKTpudeckoi cnupanu. Kopmyc koMOMHIpPOBaHHOM
O0aHu cpaenaH u3 amoMuHUA. JKMIKOCTHas 4YacTh KOMOMHMPOBAHHOW OaHM 3aKpbIBA€TCS KOJbLAMM
Pa3IMYHOIO AUAMETpA.

Ilpubop onn nonyuenus 2az06 VICTIONB3YEeTCS JUIS TOJIYYCHHS] HEOOJBIINX KOJIMYECTB ra30B: BOAOPOA,
KHCJIOpoJia (U3 MepoKCcuIa BOI0POa), YIJIEKUCIIOro rasa.

Pabouyast nporpamma no xumum Ui 8—9 kiaccoB ¢ HcnosIb30BaHNeM 000pyAoBaHuA HeHTpPa «Touka
pocTa»

Ha 6a3e uenrpa «Touka pocra» obOecreunBaeTcsl peaau3anus 00pa30BaTeIbHBIX MIPOrPaMM €CTECTBEHHO-
Hay9YHOW M TEXHOJIOTMYECKOW HaNpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEeOOBaHHUSIMHU
3aKOHO/ATENbCTBA B chepe 00pa3zoBaHus U ¢ y4€TOM pexoMeHnanuii denepaabHOro orneparopa yueOHOro
npeaMeTa «XUMHUS».

OOpazoBatenbHas MporpaMma IO3BOJSET HWHTETPUPOBATH peaU3yeMble MOIXOIbI, CTPYKTYpy U
COJIep)KaHUe TIPU OpraHW3aluu oO0ydeHWs XMMHUU B 8—9 KilaccaxX, BBICTPOCHHOM Ha 0a3ze Io0oro w3
JOCTYMHBIX yueOHO-MeToanYecKkux komriekcoB (YMK).

Hcnons3oBanue obopynoBanus «Todka poctay mpu peanusanuu ganHoi Ol mo3BossieT co3aaTh yCIOBUS:
-JIJISL pACIIMPEHUS COJIEPKAHUS IIKOJILHOTO XUMHUIECKOTO 00pa30BaHUs;

-J171s1 TIOBBIIIEHUS [TO3HABATEIbHON aKTUBHOCTH O0YYaIOLUXCsl B €CTECTBEHHOHAYYHOM 001acTu;

-JI1 pa3BUTHA JIMYHOCTH pe6éHKa B IIponecce O6y‘leHI/I$I XHUMHH, €TI0 CHOCO6HOCTCI>1, (bOpMHpOBaHHH )51
YAOBJICTBOPCHUA COMATIBHO 3HAYMMBIX HHTEPCCOB 1 HOTp€6HOCTeI71;

-JIA pa6OTI>I C OI[apéHHBIMI/I IOKOJIbHUKaMH, OpraHu3alviyu HWX pPasBUTHUA B PA3JIMYHBIX o0acTax
O6p330BaTeHLHOﬁ, TBOpquKOﬁ ACATCIIBHOCTH.

HopMbl o1ieHOK 32 Bce BU/IbI IPOBEPOYHBIX PadoT

«5» — ypOBEHb BBINIOJIHEHUSI TPEOOBAHUI 3HAUUTEIHHO BBILIE YAOBIETBOPUTEIBHOIO: OTCYTCTBUE OLIMOOK,
KaK I10 TeKYyILEMY, TaK U 0 IpeAbLAyIeMy yueOHOMY MaTepuaity; He 6ojee 0THOro He0uETa.

«4» — ypoBEHb BBITIOJIHEHUsI TPeOOBaHUHN BBIIIE YAOBIETBOPUTEIBHOTO: Halnune 2—3 ommbok mwin 4—6
HEJ0UETOB MO TEKyIIeMy y4eOHOMY Marepuany; He Oojiee 2 ommOOK win 4 HETOYETOB MO MPOUIEHHOMY
MaTepHaly; UCIOIb30BaHNE HEPAIMOHAIBHBIX IPUEMOB pellIeHUs yueOHOI 3a1aun.

«3» — JOCTaTOYHBI MHUHHMAJIBHBIH YPOBEHBb BBIIIOJHEHHS TPEOOBAHMIA, MPEABIBISIEMBIX K KOHKPETHOM
paborte: He Oonee 4—6 ommbok win 10 HETOUYETOB MO TeKylleMy ydeOHOMY Marepuany; He Oonee 3—5
omuOOoK Wiu He Oosee 8§ HEeJ0UETOB MO MPOHACHHOMY y4eOHOMY MaTepuany.



«2» — ypOBEHb BBITIOJTHECHHUS TPEOOBAHUH HIDKE yIIOBJIECTBOPHUTEIBHOTO: Hamnuue Oonee 6 ommbok umm 10
HEJOYETOB M0 TEKyIleMy Marepuany; Oonee 5 omuOOK wind Oonee 8 HEJOYETOB IO MPOHACHHOMY
MaTepuainy.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA

YYEBHOT'O TIPEJIMETA «XUMMS» B OCHOBHOM IIKOJIE

I/I3yquHe XMMHH B OCHOBHOM IIIKOJE HalpaBJICHO Ha OOCTHUIKCHUC O6yanOH_II/IMI/ICSI JIMYHOCTHBIX,
MCTAIPECAMETHBIX U IIPEAMET HbBIX PE3YJIIBTATOB OCBOCHUA y‘IC6HOFO npeameTa .

Jluunocmmuoie pe3yiomantbl

JInuHOCTHBIE PE3yNbTAaThl OCBOEHHS MPOTPAMMBI OCHOBHOTO OOIIEr0 OOpa3oOBaHMs JOCTUTAIOTCS B XOJIE
00y4eHMs XMMUHU B €IMHCTBE Y4€OHOH M BOCHUTATENbHOH JesTenbHOCTH OpraHu3anuu B COOTBETCTBUU C
TpaJULIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMU U JJyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHSITHIMU
B 00I11€CTBE NMpaBWJIaMU U HOPMaMU MOBEJCHMSI, U CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CaMOPa3BUTHS
U COLMAIN3alUK 00yJarOLINXCS .

JInuHOCTHBIE PE3ybTAThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

Hampuom UUECKO020 eocnumanus

1.

[IEHHOCTHOTO OTHONICHUS K OTCYECTBCHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAay4YHOMY
HACJICIUIO, TOHUMAHWs 3HAYCHHWSI XM MHYECKOW HAayKd B JKU3HH COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJIQJICTh JOCTOBEPHOM HH(OpPMAIMEH O IEPEIOBBIX JAOCTHIKCHHUSIX M OTKPBITHIX
MHUPOBOH M OTEUYECTBEHHOW XMMHU, 3aMHTEPECOBAHHO CTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHpa
H OO0ILIECTBA;

I'pasxicoanckozo éocnumanusn

1.

MNpEACTABJICHUA O COOHMAJBHBIX HOpMax H IMPaBUIaX MCKIMYHOCTHBIX OTHOIIICHUI B KOJIJICKTUBE,
TOTOBHOCTH K pa3H006pa3H0171 COBMECTHOM ACATCIIBHOCTH TIPHU  BbIIIOJIHCHUU y‘le6HBIX,
IMO3HABAaTCJIbHBIX 3aJia4, BBIMIOJIHCHUN XUMHWYCCKHUX SKCIICPUMCHTOB, CO3AaHUHN y‘Ie6HI)IX IMIPOCKTOB,
CTpEMJICHHA K B3aNUMOIIOHMMAHWUIO U B3aWMMOIIOMOIIHN B IMPOHCCCC 3TOH yqe6H0171 JACATCIIbHOCTH,
TOTOBHOCTH OLICHMBATh CBOE MOBEACHUE U IMOCTYIIKHU CBOHX TOB&pHHIGﬁ C MO3UIIMN HPABCTBCHHBIX U
IIPaBOBLIX HOPM C y‘léTOM OCO3HaHuA HOCJIG,Z[CTBI/II‘;I IMMOCTYIIKOB;,

llenuocm U HAYYHO020 NO3HAHUA

1.

MHPOBO33PEHUECKUX IPEACTABICHUM O BEIIECTBE M XMMHUYECKOM pPEaKUUH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO pPa3BH THSI HAYKHM M COCTABJISIIOIIMX OCHOBY IS NMOHUMAaHUS CYIIHOCTH
HAyYHOW KapTHHBI MHUpPA; MPEJCTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIBI,
B3aMMOCBS35X YEJIOBEKA C MPUPOTHON CPENOi, O POJIM XMMHUHU B MO3HAHUH 3THUX 3aKOHOMEPHOCTEM;
MO3HABATEIHHBIX MOTHBOB, HAMPABJICHHBIX HA MOJYYCHHE HOBBIX 3HAHUMN 1O XUMHUHU, HEOOXOIUMBIX
TUTs1 OOBSICHEHUSI HAOJTI0TAEMBIX MPOIIECCOB U SIBJICHUH;

MO3HABATEHHON U MH(POPMAIMOHHON KYJIBTYpPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIHHON pabOTHI C
y4eOHBIMA TEKCTaMH, CIPABOYHOM JIMTEPATYypOH, JOCTYIMHBIMH TEXHUYECKUMH CpPEICTBAMH
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOy4YeHHI0 M TO3HAHWIO, JHO0O03HATEIBbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, HCCIEI0BATENBCKON AEITETFHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBICHHOCTH U
YpOBHS OOY4EHHS B JAJIbHEHUIIIEM;

Dopmuposanus Kyabmypsl 300P06ba



1. oco3HaHMs [IEHHOCTH J>XWU3HW, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO, YCTAaHOBKH Ha
3JIOPOBBII 00pa3 KU3HU, OCO3HAHUS MOCIEICTBUM U HENPUATHUS BPEIHBIX MPUBBIYEK (YyIOTpeOIeHus
QJIKOTOJIS, HAPKOTUKOB, KYypEHHUs), HEOOXOIUMOCTH COOJIOEHUS TIpaBWi O€30MacCHOCTH TIPH
O0paIIeHN! C XUMHUYECKIMH BEIIECTBAMH B OBITY U pEIbHOM KHU3HH;

Tpyoosozo éocnumanus

1. KOMMYHHMKaTHMBHON KOMIIETEHTHOCTM B OOLIECTBEHHO IIOJE3HOH, Y4eOHOHUCCIIEI0BaTEIbCKOM,
TBOPYECKOH M JAPYIHX BHUIAX JESITEIBHOCTH; MHTEpEca K MPAKTHYECKOMY M3Y4YeHHIO mpodeccuil u
TpyJa Pa3IMYHOrO pOJA, B TOM 4YMCIE Ha OCHOBE IIPUMECHEHHs NPEAMETHBIX 3HAHWM 110 XMMMHH,
OCO3HAaHHOTO BBIOOpa HMHIMBHUIYaJIbHOH TPACKTOPUH TPOJOIDKEHUS OOpa3oBaHUS C Y4ETOM
JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOILIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH;

IKonozuueckozo eocnumanus

1. »konoruyecku 1eaecoo0pa3HOro OTHOLIEHUS K IPUPOE KaK UCTOUYHHMKY KM3HU Ha 3emiie, OCHOBE e
CYIIECTBOBAHMS, TOHUMAHHS LIEHHOCTH 3JI0pPOBOI0 M 0E30MacHOT0 00pasa )KU3HU, OTBETCTBEHHOTO
OTHOLICHHUSI K COOCTBEHHOMY (DPU3MYECKOMY M IICUXUYECKOMY 3/0pPOBbIO, OCO3HAHHUS LIEHHOCTH
COOIIIOICHHST TIPaBUIJI OE30IIaCHOTO MOBEAEHUS MPH PadOTEe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIHSX,
YTPOXKAIOUIUX 310POBBIO U KU3HU JIIOJEH;

2. cnocoOHOCTH TPUMEHSATh 3HAHUS, MOJy4aeMble NpPU HM3YYCHUH XHUMHH, JUIS PEHICHUsS 3anad,
CBA3AHHBIX C OKPYKAIOIIEW NPUPOJHON CPENOM, IOBBILIEHUS YPOBHS JKOJOTHYECKOW KYJBTYPBI,
0CO3HaHMA TJI00AIBHOTO XapaKTepa HKOJIOTMYECKUX MPOoOJeM U MyTed uX peleHHs MOCPeICTBOM
METO/0B XMMHH;

3. JKOJIOTMYECKOTO  MBIIUICHHUS, YMEHHS  PYKOBOJCTBOBAaThCS UM B  IIO3HABATENIBHOM,
KOMMYHHKAaTUBHOM U COLIMAJIBHOM ITPAKTHKE.

MeTanpeuMeTHme pe3yJbTaThbl

B cocrtaBe MeranpeiMETHBIX pPE3yJIbTaTOB BBIACNIAIOT 3HAUMMbIE 75 (OPMHUPOBAHUS MHUPOBO33PEHHUS
o0IIeHayYHbIe OHATHS (3aKOH, TEOpUs, IPUHIIUI, TUII0TE3a, (PAKT, CUCTEMA, IPOIIECC, SKCIIEPUMEHT U JIp.),
KOTOpBIE€ HCIIOJIb3YIOTCA B €CTECTBEHHOHAYYHBIX Y4EOHBIX MpeIMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHWUN U3
3THX MpPeIMETOB (OPMHUPOBATH MpPEJICTABICHHE O IEIOCTHOW Hay4YHOM KapTHHE MHUpPA, U yHUBEpCalbHbIE
yueOHble JelicTBUs (TIO3HABaTeNbHbIE, KOMMYHHUKATHBHbBIC, PETYJIATHBHbBIE), KOTOpbIE OOECIEUHBAIOT
¢dbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYILECTBICHUIO y4eOHOM
JESTEIbHOCTH.

MeTaHpCI[MeTHBIC PE3YIbTAaThl OCBOCHUMA O6p830BElTCJ'ILHOI>i nporpamMmsl 110 XMMHHU OTPAKAIOT OBJIAACHHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU HGﬁCTBHﬂMH, B TOM YHCIJIC:

Bazoevimu nozuueckumu oeticmeuamu

1. ymeHHeM HCHOIb30BaTh MPHUEMBI JOTMYECKOTO MBIIUIEHUS MPH OCBOEHUM 3HAHUN: PacKpbIBaTh
CMBICJI XMMHUYECKUX NOHATUH (BBIAEIATh UX XapaKTEPHbIE IPU3HAKHU, YCTAHABINBATh B3aMMOCBSA3b C
JOPYTUMU TIOHATHSMH), MCIOJB30BaTh MOHATHUS [UIsl OOBSCHEHUS OTAEIbHBIX (DAKTOB M SBIICHUM;
BbIOMPATh OCHOBAaHUS U KPUTEPUHU JUII KIacCU(UKAMM XMMHUYECKMX BEIIECTB M XHUMHUYECKHX
peakuuii; ycTaHaBIMBaTh MPUYUHHOCIEICTBEHHBIE CBS3M MEXAY OOBEKTaMH H3Y4YEHHsI; CTPOUTH
JIOTHUECKUE PACCYXKACHUS (MHAYKTHBHbBIC, JIEAYKTUBHBIC, IO AaHAJOTMM); JeJaTh BBIBOJABI U
3aKJIIOYEHUS;

2. yMEHHEeM NPHUMEHATH B Mpoliecce MO3HAHUS CUMBOJIMUYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMbIE B
XUMHH, TpeoOpa3oBbIBaTh IIMPOKO NPHUMEHSEMble B XHMHUU MOJEJIbHbIE MPEICTaBICHUS —
XUMUYECKHH 3HAaK (CMMBOJI 3J€MEHTa), XUMHUYeckas (popMyiIa U ypaBHEHHE XMMUYECKOH peakluu
— TMIpU pelleHnH Y4eOHOMO3HABaTENbHBIX 3aJad; C Y4YETOM JTHUX MOJEJBbHBIX MpPEICTaBICHUN
BBISIBJIAITh M XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKH HM3Y4YaeMBIX OOBEKTOB — XHUMHUYECKHX
BEILIECTB U XUMUYECKHUX PEAKIIHN;



Ba3zoevimu uccnedosamenvckumu oeticmeuamu

1.

YMEHHUEM HCIIOJIb30BaTh MOCTABICHHBIE BOMPOCHl B KAaYeCTBE MHCTPYMEHTA TO3HAHUSA, a TAKXKE B
KAauecTBE OCHOBBI JUIsi (DOPMHUPOBAHHSI THIIOTE3bI 1O TPOBEPKE MPABMIIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

MpUOOpeTeHHue OMbITa 10 IUIAHUPOBAHWIO, OPraHU3aldd ¥ TPOBEICHUI0  yUYCHUYECKHUX
AKCIIEPUMEHTOB: YMEHHE HAOJI0IaTh 32 XO JOM IpOIecca, CaMOCTOSATEILHO MPOTHO3UPOBATh €r0
pe3ynbrat, (GopmynupoBaTh OOOOIIEHHS ¥ BBIBOJIBI IO pe3yidbTaTaM MPOBEIEHHOTO OIIbITA,
WCCIIEA0BAaHMS, COCTABIIATH OTYET O MPOJICTaHHOM paboTe;

Pabomoii ¢ ungpopmavueii

1.

YMEHHUEM BBIOMPaTh, aHAIM3UPOBATh M UHTEPIIPETUPOBATh UH (DOPMAIHIO pa3IMYHBIX BHJIOB U (hopMm
MPE/ICTABJICHUS], TMOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAyYHONOIYJApHAs JIUTEpaTypa
XUMHUYECKOT0 COJICpKaHUs, CIIpaBOUYHbIE TocoOust, pecypchl uTepHera);

YMEHHEM NPUMEHATh pa3IUYHbIe METOJbl M 3alpochl MpU MO HCKe M oTOope HHpOpManuu H
COOTBCTCTBYIOIIUX JAHHBIX, HGO6XOI{I/IMI)IX JJI BBIIIOJIHCHU S y‘-Ie6HBIX 1 ITO3HABATCJIBHBIX 3aJ1a4
onpeAeNnéHHOr0 TUMA; NPUOOpPETeHHEe OmbiTa B OOJACTH HCIOJNb30BaHHUS HH(DOPMAIIMOHHO-
KOMMYHHKATHUBHBIX T€XHOJIOFPII71, OBJIAACHUC KyanypOfI AKTUBHOI'0 HCIIOJIB30BAHHA PAa3JIMYHBIX
MTOMCKOBBIX CHCTEM;

YMEHHEM HCII0JIb30BaTh U aHAJIM3UPOBATH B IpOIecce yUeOHOM U UCCIIeI0BATEIbCKON AEATEIbHOCTH
MH(OPMALIUIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOIO XO3SHUCTBA M TPAHCIOPTAa Ha COCTOSHUE
OKpY>Karolle NPUPOIHON CPEbI;

Ynueepcaﬂbubtmu KOMMYHUKAMUGHbIMU oelicmeuamu

1.

2.

YMEHHEM 33/1aBaTh BOMPOCHI (B XO/I€ IUANOra U/WIH IUCKYCCHH) MO CYIIECTBY 00CYKIaeMOi TEMBI,
(hOopMyIIMPOBATh CBOM MPEIOKECHHUSI OTHOCUTEIBHO BBITOJTHCHUS TTPEITIOKESHHON 3a/1a4H;
MpUOOpETEeHNE ONbITa TMPE3CHTALUU PEe3yJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO JKCIEPHUMEHTa
(J1abopaTopHOTO OIBITa, JTAOOPATOPHOW PabOTHI MO HCCIEIOBAHHIO CBOWCTB BEIIECTB, Y4€OHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMHU TMO3HABATEIBHOM M HCCIIEIOBATEIbCKOU
NEeSTeNbHOCTH TPH PEHIeHHH BO3HHUKAIOMIMX MNpoOJieM Ha OCHOBE Y4E€Ta OOLIMX HMHTEPECOB U
COIJIacoBaHUs NO3UIMM (00CyXeHUs,, 0OOMEH MHEHUSMHU, «MO3TOBbIE IITYPMbI» U JIp.);

Yuueepcanvnvimu pecynamuenvimu oeiicmeuamu

1.

2.

YMEHUEM CaMOCTOSATEIIBHO ONPEEIATh UMM JAeATEIbHOCTH, IUIAHUPOBAaTh, OCYILECTBIIATD,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESTENIbHOCTD, BEIOMpaTh Hanbolee
3¢ deKTUBHBIE CHOCOOBI pelIeHus Y4eOHbIX M IIO3HABaTeNbHBIX 337ay, KOPPEKTHPOBATh
MPEAJIOKEHHBIM AJITOPUTM JEHUCTBUM IIPU BBINOJHEHUH 3aJaHMM C Y4ETOM IIOJYYEHUS HOBBIX
3HaHUH 00 n3yyaeMbIX 00BEKTaX — BEILECTBAX U PEAKILIUsX;

YMEHHUEM HCIIOIb30BATh U aHAJIM3UPOBATH KOHTEKCTHI, ITPEAJIaracMble B YCIIOBUN 3a/IaHUM.

IIpeaMeTHBIE pe3yJbTAThI

B cocraBe npeamMeTHBIX pe3yNbTaTOB IO OCBOCHHIO 00s13aTE€IHLHOTO COJIEPKaHUs, YCTAHOBIEHHOTO JaHHOU
MpUMEpHON pabodeil MporpaMMol, BBIIENISIOT: OCBOSHHBIE OOYYaIOIIMMUCS HAyYHBIC 3HAHUS, YMEHUS U
CrocoOBl JICUCTBUH, crenuduueckue sl TpeaMeT HoW o0jacTH «XUMHS», BUIBI JACSITEIBHOCTH IO
MOJIYYE€HUIO0 HOBOTO 3HAHMSI, €r0 WHTEPIIPETAIINH, IPEOOPA3OBAHUIO U IPUMEHEHHIO B Pa3TUYHBIX Y4EOHBIX
Y HOBBIX CUTYalUsIX.

[IpenMeTHBIC pe3ynbTAaThl MPEACTaBICHBI MO ToJaM OOyYeHHS M OTpPakalT CHOPMUPOBAHHOCTH Y
00yJaroIIuXCsl CICTYIONTUX YMEHUM:



8 KJIACC

1.

10.

11.

PAcKpvliéams CMBICII OCHOBHBIX XUMHMUYECKMX MOHSATHI: aTOM, MOJEKyja, XUMHUYECKHHA HJIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECh, BAJCHTHOCTb, OTHOCHUTEIbHAas aTOMHas H
MOJIEKYJISIpHasl Macca, KOJIMYECTBO BELECTBA, MOJIb, MOJISIPHAsI MAacca, MaccoBast J0JIsI XUMUYECKOIO
3JIEMEHTA, MOJISIPHBIA 00BEM, OKCHJI, KUCIIOTA, OCHOBAHUE, COJIb, IEKTPOOTPHULIATEIBHOCTD, CTEIIEHb
OKHCIICHHS, XHMH4YECKas peakuus, TerioBo »d¢ddekr peakuuu, KiaccCuPpUKaUig pEaKIni,
XMUMHYECKas CBA3b, PACTBOP, MACCOBas J10JIs BELIECTBA B PACTBOPE;

ULIIOCMPUPOB8AmMs B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHH (CM . I . 1) U NPUMEHATH 3TH
MOHATUS NPU OIMCAHUY BELECTB U MX IPEBPALCHUH;

UCNOIb306aMb XUMHUYECKYI0 CHMBOJHKY JJIS COCTaBICHHMS (OpMyJ BEIIECTB W YpaBHEHUH
XUMHUYECKHUX PeaKIuii;

onpeodenams BAICHTHOCTh aTOMOB 3JEMEHTOB B OWMHApHBIX COEAMHEHHSX; CTENEHb OKUCIICHUS
JIEMEHTOB B OWHApHBIX COEIUHEHUSAX; HPUHAAJIEKHOCTh BELIECTB K ONpEAEIEHHOMY Kiaccy
coeMHEHUH 1o (opMyiaM; BHJ XUMHUYECKOW CBSI3M (KOBAICHTHAs W MOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSIX;

packpeleams cmulcn nepuoauydeckoro 3akona Jl. M. MenpaeneeBa: 1eMOHCTpUPOBATh NOHUMaHHE
NEPUOINYECKOI 3aBUCUMOCTU CBOWCTB XUMHUYECKUX 3JIEMEHTOB OT UX IOJIOKEHHSI B IEPUOANYECKON
CUCTEME; 3aKOHOB COXPAaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOIO
YUYCHHMs, 3aKOHa ABOTAJIPO; ONUCHLIBAMb U XAPAKMepu306ams TAOIUYHYI0 (GOpMY MEepHOAMYECKON
CHCTEMBl XHMHYECKHUX JJIEMEHTOB: pa3iM4aTh IOHATHA «JIaBHAs moArpymma (A-rpymnma)» u
«moboynass moarpynna (b-rpynma)», manbie u Oonbliue MEPHOIBL;, COOMHOCUMb O003HAYCHHS,
KoTopble uMmeroTcss B Tabmuue «llepuoaunueckas cucrema xumuyeckux osnemenrtoB [ W.
MenieneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUUYECKUX 3JIEMEHTOB (COCTaB
U 3apsf siipa, o0IIee YMcIIo 3JIEKTPOHOB M PACTIpeIeIeHUE UX 10 3JICKTPOHHBIM CIIOSIM);
Kaaccupuyupoeams XUMUYECKUE 3JIEMEHThI; HEOPraHUYEeCKHE BEILEeCTBa; XMMUYECKHUE peakiuu (110
YHCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TETNIOBOMY YD PEKTY);

xapakmepuzogams (onuceiéams) OOLIME XUMHYECKHE CBOICTBAa BELIECTB pPa3JIMYHBIX KJIACCOB,
MOJITBEPK/Iasi OMUCAHUE MPUME PaMU MOJICKYISIPHBIX YPaBHEHHUH COOTBETCTBYIOMIMX XUMHUYECKHX
peaKLuii;

NpPOCHO3UpPO6amMb CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOT'O COCTaBa; BO3MOXHOCTHU
MPOTEKaHUs XMMUYECKHX Mpe BPaIeHUH B pa3IMYHbIX YCIOBHUSX;

8bIYUCAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJIO
XMUMHUYECKOI0 3JIeMeHTa Mo (hopMysie COeIMHEHMsI; MaCCOBYIO JOJIO BEIIECTBA B pacTBOpPE; MPOBO-
JMTH PAcYETHI 10 YPAaBHEHUIO XUMHUECKOW PEaKIINH;

npumensmb OCHOBHBIE OINEPAllUN MBICIUTEIbHON NESTeNTbHOCTH — aHaJlU3 M CUHTE3, CpaBHEHHE,
0000111eHe, CUCTEMAaTU3aINI0, KIaCCU(UKAIUIO, BBISIBICHUE NMPUYUHHOCICACTBEHHBIX CBSI3EH —
JUIS U3y4EHHsI CBOMCTB BEIIECTB M XUMHUECKUX PEAKLUN; €CTEeCTBEHHOHAYYHbIE METO/Ibl TO3HAHUS
— Halu01eHne, U3MEPEHNE, MOJICIIUPOBaHHE, SKCIIEPUMEHT (pealbHbI U MBICIICHHBIH);

cnedoéamy TIpaBUIAM MOJB30BaHMS XMMUYECKOM IMOCYAOH M j1abopaTopHbIM OO0OpYJOBaHUEM, a
TaKKe TpaBWJIaM OOpAaIeHHs C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSIMH IO BBIITOJHEHHUIO
71a00paTOPHBIX XMUMHMYECKHX OIBITOB MO TMOJYyYEeHHIO M COOMpPAHUIO Ta3000pa3HbIX BELIECTB
(Bomopoa W KUCIOpOJa), HPUTOTOBICHHIO PAacTBOPOB C ONpPENENEHHOM MaccoBOil Jiosei
pacTBOPEHHOIO  BEIIECTBA; IUIAHUPOBaTb U MNPOBOJUTH XUMHUYECKHE OSKCIEPUMEHTHl IO
pacrno3HaBaHHUIO PAaCTBOPOB IIEJI0YEH U KUCIOT C TIOMOIIbIO HHANKATOPOB (JTakMyc, ¢peHondTanenH,
METHJIOPAHX U JIp.).



9 KJIACC

1.

10.

11.

12.

13.

14.

PACKpbl8ams CMblc/l OCHOBHBIX XUMHUECKUX MOHITHIM: XUMUYECKUI JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHHUOH, IPOCTOE BEILIECTBO, CIOXHOE BELIECTBO, BAJIEHTHOCTb, IEKTPOOTPULATEIBHOCTD,
CTENEeHb OKHCIICHUS, XMMHUUYECKasl peaklMsi, XUMUYecKasi CBs3b, TEILUIOBOM dPQEKT peakiuu, MoJb,
MOJIIPHBIA 00BEM, PACTBOP; AJICKTPOJIUTHI, HEIIEKTPOIUTHI, AJICKTPOIUTUYECKAS TUCCOIHMAIINS,
peakuuu HMOHHOro oOMeHa, oOpaTuMmble U  HeoOpaTHUMbIE  PEaKIHH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC PEAKIMU, OKHUCIUTENIb, BOCCTAHOBHUTENb, OKHUCIEHHWE W BOCCTAHOBJICHUE,
aloTponus, aM(OTEpPHOCTb, XHMMHYECKas CBs3b (KOBaJeHTHAas, WOHHAs, MeTaJUIMuecKas),
KpUCTAJUITMYECKasi peniéTka, KOppO3Usi METAJJIOB, CIUIABBI, CKOPOCTh XHWMHMUYECKOW peaKIiuw,
npeaesbHo gomyctuMas kol nerrpanus (I11K);

ULIOCMPUPOB8AmMs B3aUMOCBS3b OCHOBHBIX XMMHYECKHUX MOHATHH (CM. M.1) U NPUMEHSTH 3TU
MOHSTHSI TIPU OMMCAHUU BEILIECTB U UX MPEBPAICHHIA;

UCNOIb306aMb XUMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJeHHs (OpMYJT BEUIECTB U YypaBHEHHIA
XUMHUYECKHUX PEaKIIHii;

onpedeisimb BAICHTHOCTh M CTENCHb OKHUCIICHUS XHMHUYECKHAX OJJIEMEHTOB B COCIUMHCHHSIX
pPa3IMYHOTO COCTaBa; MPUHAJICKHOCTh BEUIECTB K OMPENeIEHHOMY KiIacCy COEOUHEHUH IO
dbopMyliaM; BUJ XUMHUYECKOW CBs3M (KOBAJICHTHAs, WMOHHAS, METAUIMYCCKas) B HEOPTAHHYCCKUX
COCIIMHECHUSAX;, 3aps] HOHA IO XUMHUYECKOW (opmylie; XapakTep Cpelbl B BOJIHBIX PacTBOpax
HEOPraHUYECKUX COSAMHEHUM, THI KPUCTATITNYECKON PEIIETKY KOHKPETHOT'O BEIIECTBA,
packpwvleams cmuicn niepuonudeckoro 3akoHa Jl. M. MenneneeBa U J1€MOHCTPUPOBATH €ro
MOHUMAHUE: ONUCLIBAMb U XaApakmepuzoeams TAOIUYHYIO (GOpMYy NEPUOAMYECKON CHUCTEMBI
XUMUYECKUX DJJIEMEHTOB: pa3finyaTh MOHATHS «TJIaBHas monarpymnmna (A-rpymnma)» U «moOodHas
noarpynna (b-pymnmna)y», Manbie u 00NbIINE IEPUOJIBI; coomHOCUMb 0003HAYSHHSI, KOTOPhIE UMEIOTCS
B TMEPUOJUYECKON TabNMIle, C YWCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsif Aapa, 00Ilee YUCIO JIEKTPOHOB U PACHPEIEIICHHUE UX 10 NEKTPOHHBIM
CJIOSIM); 00BACHAMb OOIINE 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCIMHECHHH B
npejenax MajbIX EPHUOI0B U TVIABHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;
Ka1accuguyuposams XUMUYECKUE JIEMEHTDI; HEOPraHUYECKHE BEIIECTBA; XUMUUECKHUE peakluu (110
YHCIy U COCTaBY YYAaCTBYIOLIUX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3G (dEKTy, Mo H3MEHEHHUIO
CTETIEHEH OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB);

xapaxkmepuzoeams (onucvléamp) O0OIME XUMHYECKHE CBOMCTBA BEIIECTB PAa3IMYHBIX KJIACCOB,
MOATBEPK/Iasi OMUCAHUE TMPUME paMU MOJICKYJSPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUN;

cocmaensims YpaBHEHUsSI HJIEKTPOJIUTHYECKON UCCOLMALMU KHUCIIOT, IIEJI04Ye U coliel; MOJIHbIE U
COKpalI€HHbIE ypaBHEHUS pPEaKIMii HOHHOTO OOMEHAa; YypaBHEHHsI peaklUid, MOATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKON CBSI3M MEXIY BEIIECTBAMH PA3JIMUHBIX KJIaCCOB;

PpAacKpviéams CYHNIHOCTh OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMII MOCPEICTBOM COCTaBJICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKLuii;

NpOCHO3UPO6amMb CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHUS; BO3MOXKHOCTH MPOTEKAHMS
XUMHUYECKUX MPEBPAIICHUH B Pa3JIMUHBIX YCIOBHSIX;

8bIYUCIAAML OTHOCUTEIBHYIO MOJIEKYJSIDHYI0O M MOJSIPHYIO MAacChl BEIIECTB; MAacCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMeHTa Mo (op Myle COEAMHEHMs; MAacCOBYIO [OJIIO BEIIEeCTBA B PacTBOPE;
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMUYECKOM peaKIinu;

credosamsy TpaBUIIaM MOJI30BAHUS XMUMHUYECKON MOCYI0oM M 1a00paTOpHBIM 00OpYJOBaHHEM, a
Tak)Ke MpaBUIIaM OOpaIIeHHs] C BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBITOJHEHUIO
Ja00OpaTOPHBIX XUMHUYECKUX OIBITOB M0 TOJMYYCHHUI0O W COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

npogoouUmsb peakuu, MOATBEPKAAIOIINE KaUeCTBEHHBIN CO CTaB Pa3IMYHbIX BEIECTB: PACIIO3HABAThH
OTIBITHBIM ITYTEM XJIOpUJ OpOMU, HOIU, KapOooHaT, hocdar, cunukar, cynbdar, THIPOKCUI-HOHBI,
KaTHOHBl aMMOHHUS M WOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHUYECKHUX BEILECTB;

npuMeHsamb OCHOBHbBIE OIEpallMi MBICIUTEIbHON NEATEIbHOCTH — aHaJlu3 U CHUHTE3, CpPaBHEHHE,
00001IeHNe, CUCTEMATH3AINIO, BBIABICHUE MPUYMHHO-CICICTBEHHBIX CBSI3€H — /IS M3Yy4eHUS



CBOMCTB BEHICCTB M XHUMHUYECKMX PpEaKIHMH; €CTECTBEHHOHAy4YHBIE METOAbl TIO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIN ).

COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUS» 110 T'OJAM U3YUYEHUSA
8 KJIACC

HepBOHa‘IaJIbHLIe XUMHNYECKHUE IMOHATHUA

[Ipenmer xumuu. Ponb XuMuM B >KM3HM 4esioBeka. Tena v BemiecTBa. PU3MYECKUE CBOMCTBA BEILIECTB.
ArperatHoe cocTosiHue BenlecTB. [loHsTHE 0 METOJaX MO3HAHUS B XUMUU. XHUMHUSI B CUCTEME HayK . UucThie
BemecTBa U cMecH . CriocoObl pa3aeieHus: CMEcen .

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 1eMeHTbl. CHMBOJIBI XMMUYECKUX 3J1€MEHTOB. [IpocThie U ClOXKHbIE
BEIIECTBA. ATOMHOMOJIEKYIISIPHOE YYCHHUE.

XuMuueckas cbopMyna. BajeHTHOCTP aTOMOB XHWMHYECKHUX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BCIICCTB. OrtHocutenpHasd aroMHas Macca. OTHOCHTCILHAS MOJICKYJIsIpHad Macca. MaccoBas mois
XUMHNYCCKOI'O 3JICMCHTA B COCANHCHHNH.

dusznueckue U XUMUYECKUE SBICHHUSA. XHMMHUUYECKas peakius W e€ NMpU3HAaKU. 3aKOH COXPaHEHHUsS MacChl
BemecTB. XUMHUYECKHe ypaBHeHHs. Kimaccuduramuss XMMHYECKUX peakmuid (COCIMHEHUs, Pa3JIoKCeHUS,
3aMEIIICHHS ).

XUMHAYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCYAOH, C MpaBUiIaMHu paOdOThl B JTAOOPATOPHH H
npuémamu oOpalleHus: ¢ JIabOpaTOpHbIM 00OPYAOBAaHHEM; M3y4EHHE U ONUCaHHE (PU3MUECKUX CBOMCTB
00pa3loB HEOPraHMYECKUX BEUIeCTB; HaOmoaeHHe (u3nyecknx (TUIaBJICHHWE BOCKA, TasHHUE JIbJa,
pacTupaHue caxapa B CTyNKe, KUIIEHHE M KOHJEHCalUs BOJAbI) M XMMHUYECKUX (TOpEeHHe CBeuH,
IIPOKAJIMBaHNE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIIOTON) sIBJICHUH, HAOII0AEHUE U OITUCaHHE
MIPU3HAKOB MPOTEKAHUs] XMMUYECKUX PEeaKIUi (pa3iioskeHUe caxapa, B3aMMOJEHCTBHE CEpHOM KHCIIOTHI C
xjiopuioM Oapusi, pasznoxenue ruapokcuga meau (II) mpu HarpeBaHum, B3aMMOJEHMCTBHE JKeje3a C
pactBopoMm cos Meau(1l)); u3ydenne crnocoOoB pazeneHust cMeceil (¢ MOMOIIBI0 MarHUTa, GUIBTPOBAHHUE,
BbIIIApUBAaHUE, TUCTWILISALUSA, XpoMaTo rpadusi), MPOBEJEHUE OUYUCTKU MOBAPEHHOW COJM; HAONIO/JEHUE U
ONMCAaHUE PEe3yJbTAaTOB IPOBEACHUS OINbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHs MAacChl; CO3/laHuE
MoOJIeJIel MOJIEKYI (ITapOCTEPKHEBBIX) .

Ba:xneiimmue NMPpEeaACTABUTEC/IN HEOPraHU4Y€CKUX BELHICCTB

Bo3nyx — cmech razoB. CoctaB Bozmayxa. Kucimopon — aieMeHT M MpocToe BemiecTBo. HaxoxaeHue
KHCIIOpO/ia B TIpHpoje, pU3nveckre U XUMHUYECKHe CBoiicTBa (peakuuu ropeHus). Oxcuasl. [IpumeHenue
kucnoposia. CriocoObl MOTyYeHHUs] KUCIOpO/ia B JIAOOpAaTOPUH U MPOMBINIIEHHOCTH. KpyroBopoT kuciopoa
B nipupojae. O30H — aioTpornHas MoauduKaus KHCIOpoa.

TeruoBoil 3ddexT XuMUYecKoW peakuu, TEPMOXUMHYECKHE YpaBHEHHUS, DK30 U DHJIOTEPMHUYECKHE
peakimu. TommuBO: yroiab U MeTaH. 3arpsi3sHeHHE BO3/lyXa, YCUJICHHE MapHUKOBOro 3¢ dekra, papyueHue
030HOBOT'O CJIOS .

Bogopon — snement u npocroe BemectBo. Haxoxnenue Bogopoaa B mpupoje, Gusndeckue 1 XuMH4ecKHe
CBOWCTBa, MPUMEHEHHE, CIIOCOOBI oTydeHus. CocTaB KMCIOT U COJIEH .

KonngectBo BemectBa. Monb. MomsipHas macca. 3akoH ABorajpo. MomsipHblii 00bEM ra3oB. Pacuérsl mo
XUMHUYECKHM YPaBHEHUSM.

dusnueckue CBOMCTBA BoAbl. Boma Kak pacTBOPUTCIIb. PaCTBOpBI. Hacpimienable 1 HEHACHIIICHHEIS
pacTBOPEI. Pacmeopwuocmb eeujecme 6 6006.1 Maccosas J0JI1 BE€UICCTBA B PACTBOPE. XuMHudecKkue



cBoiicTBa Bojbl. CocTaB ocHOBaHUM. Poiib pacTBOPOB B MPUPOJIE U B )KM3HU 4YesioBeKa. KpyroBopoT Bo/bI B
IIpUpoAe. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOI.

Knaccudukanus Heopranmdeckux coequHeHui. Oxcunabl. Knaccuduxanus OKCHIOB: cosieoOpasyromiye
(OCHOBHBIE, KMCIIOTHBIE, aM(oTepHbIe) U HeconeoOpa3zyroue. HomeHkiaTypa okcuaoB (MexayHapoaHas U
TpuBHanbHas). Ousnueckue 1 XUMUUYECKUE CBOMCTBA OKCUAOB. [Tomyuenue.

OcHoBanus. Knaccudukanust ocHOBaHMi: IIENOYM M HepacTBOpUMBIE oOcHoBaHusA. HomeHknatypa
OCHOBaHUM (MEXIyHapoJgHass M TpuBHUaibHasA). PU3NUYECKME M XHUMHUYECKHME CBOMCTBA OCHOBAHMM.
[TonydyeHue ocHOBaHUA.

Kucnotsl. Knaccuduxanus xkucinor. Homenknatypa KucioT (MexIyHapogHas U TpuBHalibHas ). Ousnueckue
1 XMMHYECKHE CBOMCTBA KUCIOT. P aktuBHOCTH MeTaiuioB H. H. bekerosa. [Tonyuenne kucior.

Comu. Homenknatypa coisield (MexAyHapoaHas M TpuBHalibHas). DU3MYECKHE W XUMHUYECKHUE CBOWCTBA
cosieri. CriocoOBI MOTYyYEHUS COJICH.

I'enermueckas CBA3b MCXKY KilaCCaMU HCOPTraHUYCCKUX COCI[PIHGHI/Iﬁ.

XUMUYECKUH SKCIEPUMEHT: KaUeCTBEHHOE OIPENEICHNE COJEPKAHMUS KUCIOpPOJa B BO3JyXE; MOJYYCHHUE,
coOupaHue, pacro3HaBaHHE M W3YYEHHE CBOWCTB KUCJIOPOJA; HaONIOJEHHE B3aUMOJICHCTBUSI BEIIECTB C
KHMCJIOPOJIOM U YCJIOBMSI BOSHUKHOBEHUS M IPEKpalleHUsl ropeHus (Ioxkapa); 03HaKOMJIEHHE ¢ 00pa3laMu
OKCHJIOB U OIMCAaHUE MX CBOWCTB; MOJIyY€HUE, COOMpaHue, paclio3HaBaHUE U M3YYEHHE CBOICTB BOJOpO/IA
(ropenue); B3aumoieiicTBre Bogopoaa ¢ okcuaom meau(1l) (Bo3MoxkHO UCTIONIb30BAaHUE BHIEOMATEPHAIIOB);
HaOIoIeHrne 00pa3I0B BEIIECTB KOJIMYECTBOM | MOJIb; HCCIeI0OBaHIEe OCOOGHHOCTEN PACTBOPEHHUSI BEILIECTB
C pa3IM4YHOM PACTBOPHUMOCTBIO; IPUTOTOBJICHUE PACTBOPOB C ONPEICIEHHOM MAaCCOBOM  J0JIei
pacTBOPEHHOIO BEIIECTBA; B3aMMOJCWUCTBHE BOJBI C MeTalUIaMH (HAaTpUEM U KalbliueM) (BO3MOXKHO
WCTIOJb30BAaHUE BHJICOMATEPUANIOB); ONPEACICHHE pPACTBOPOB KHUCIOT U IIEJOYEH C TOMOIIBIO
WHIUKATOPOB; HCCIENOBaHHEe OOpa3l0B HEOPraHMYECKHUX BEUIECTB pa3 JMYHBIX KIACCOB; HaOIIOJIEHUE
HU3MCHCHUA OKPACKHW MHAWKATOPOB B paCTBOpAx KHUCJIOT U men0qeﬁ; HU3YUCHUC BBaHMOHeﬁCTBHH OKCH 1a
meau(Il) ¢ pacTBOpoM cepHON KHUCIOTBI, KHUCIOT C MeTaljlaMH, peakluil HeWTpajau3aluu; IMoJIyuyeHHe
HEPaCTBOPHMBIX OCHOBAHMH, BBITECHEHHE OJHOTO MeETalla APYTUM W3 pacTBOpa COJH; pEUICHHE
AKCIIEPUMEHTATBHBIX 3aa4 1o TeMe «BakHel1re Ki1acCchl HEOPTraHMUECKUX COSTUHEHHI.

IMepuonnyecknii 3aK0H M MepuUoaMYecKass cHcTeMa XHMHYecKUX 3jieMeHTOB JI. M. Menpaeneena.
CTtpoeHue aToMOB.

Xumuueckasi cBsizb. OKHCIUTEIHLHO-BOCCTAHOBHTEIbHbIE pPeaKkuuu

HepBHe ITOIIBITKH Knaccn(bnxaunn XUMHYECKHX djieMeHTOB. IloHsaTHe o Irpynimax CXOAHBIX 3JIEMCHTOB
(HICJ'IO‘-IHI)IG 1 HMICJIOYHO3EMCIIBHBIC MCTAJLJIbI, T'aJIOTCHbI, HHCPTHBLIC I'a3bl. 3J'I€M€HTI:I, KOTOPBIC 06pa3y}0T
an)OTepHI)Ie OKCHUIABI U TUAPOKCUBI.

[Tepuonnueckuii 3akoH. llepmoamyeckas cuctema xumudeckux sneMeHToB J[. M. MenneneeBa. Bunbl
tabmuubl «[lepuonnueckas cucreMa xuMmudeckux anemeHToB [ . I . MenneneeBa» . [lepuoas! u rpynmsl .
OU3NYECKUI CMBICI MOPSIIKOBOIO HOMEPA, HOMEPOB MEPHU 0@ U TPYIIIIBI AJIEMEHTA .

Crpoenne atomoB. CoctaB aTOMHBIX sijep. M3otombl. DnektpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0uYeK
aTOMOB IepBbIX 20 XMMUUYECKUX IEMEHTOB nepuoanueckoil cucrems! Jl. 1. MenaeneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA T10 €ro MOJ0KEHUIO B iepuoanyeckoit cucrteme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHMsI paadyca aTOMOB XHMHUYECKUX 3JI€ MEHTOB, METAJIMYECKUX |
HEMETAJJIMYECKUX CBOMCTB IO TPYIIaM U MepuoiaM. 3HaUYEHUE NEPUOANUECKOTO 3aKOHA U TEPUOINIECKON
CUCTEMBl XMMUYECKHUX 3JIEMEHTOB Ul pa3BUTUsA Hayku W npaktd ku . J[ . I . MeHneneeB — yd€HBIN U
IPAKJAHUH .



BJ'IGKTpOOTpI/II_[aTCJ'IBHOCTB XHMHYSCKHX DJIEMEHTOB. X MMHYCSCKA CBS3b (I/IOHHaﬂ, KOBAJICHTHAas IIOJIApHAsA U
KOBaJICHTHas HCIIO HHpHaH). Creneupb okuciieHus. OKUCIUTEILHOBOCCTAHOBUTCILHBIC pCaKkmuu. Hpoueccm
OKUCIICHHS B BOCCTaHOBIICHHS. OKHUCIIMTEIIM X1 BOCCTAHOBHUTEIIH.

XUMHUYECKUI 3KCIIEPUMEHT: HM3ydeHHEe OO0pa3lloB BEIIECTB MeTajl JIOB M HEMETAJUIOB; B3aUMOJeHcTBUE
TUAPOKCHIA [IMHKA C PACTBOPAMM KHUCJIOT U ILEJIOYEH; IPOBEIECHUE OIBITOB, WIIIOCTPUPYIOIIUX IIPUMEPDI
OKHCIIMUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI (TOPEHUE, PEaKIH PA3JI0KEHUS, COSJUHEHNU).

Me)l(l'[pe[[MeTHble CBHA3HU

Peanuzanusi MEXNpeAMETHBIX CBS3€d INpU U3yYEHUHM XUMHUM B 8§ KJacce OCYIIECTBISAETCS 4epes
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX IOHATHH, TaK U MOHATUH, SBJISIFOIUXCSA CUCTEMHBIMU JAJIS
OTJIEJIbHBIX NIPEIMETOB €CTECTBEHHOHAYYHOI'O LIUKIIA.

OOmue ecTecTBEHHOHAYYHBbIC TOHSTHS: HAy4HBIM (aKT, TUIIOTE3a, TEOpHs, 3aKOH, aHalu3, CHHTE3,
KJaccuukanms, MePUOAUIHOCTh, HAOIIOJEHUE, AKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPECHHUE, MOJCIb,
SIBJIICHHE.

®dusnka: Martepusi, aTroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, WOH, H30TOI, PAJIMOAKTHBHOCTb, MOJICKYJa,
AJIEKTPUUYCECKUI 3apsili, BEIIECTBO, Tejd0, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, Ta3, (PU3UUCCKUE
BEJIMYMHBI, IUHHUIIBI U3MEPEHHSI, KOCMOC, TUTaHEThI, 3BE3/161, COJHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IMOPOJBI, TOJIE3HBIE HCKOMAEMble, TOILIUBO,
BOJIHBIE PECYPCHI .

9 KJIACC
BemecTBo 1 XUMHYeCKasi peaKuust

[lepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHMUYECKHX DJIEMEHTOB TMEPBBIX TPEX MEPHOJIOB, Kausi,
KaJblUsl U HUX COCIWHEHUN B COOTBETCTBUU C IIOJIO)KEHUEM DJIEMEHTOB B IEPUOJUYECKOW CUCTEME U
cTpoeHueM ux aToMoB. CTpoeHHE BEIIECTBA: BUbI XUMUUYECKON CBSA3U. THUIBI KPUCTAUIMUECKUX PEIIETOK,
3aBUCUMOCTB CBOVCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMUYECKOU CBS3H.

Knaccmbnxaunﬂ U HOMCHKJIATypa HCOPraHHYCCKUX BCUICCTB (Me)K,ZLYHapOILHaH n TpI/IBI/IaJIBHaH).
XUMHYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K Ppa3jJl4YHbBIM KJIaCCaM HCEOPraHWMYCCKHUX CO GI[I/IHGHI/II\/JI,
IFCHETUYCCKAaA CBsA3b HCOPraHUYICCKUX BCIICCTB.

Krnaccudukanus XuMUYECKHX pEaKkMil MO pa3IMYHbIM MPU3HAKaM (IO YHCIY M COCTaBY yYacTBYIOIIMX B
peaKiuu BEIIeCTB, M0 TEIIOBOMY 3P EKTy, 0 U3MEHEHUIO CTENeHEeH OKUCIIEHUS XUMUYECKUX AJIEMEHTOB,
Mo O0paTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30 M SHIAOTEPMHUECKHE PEAKIUH, TEPMOXUMHYECKHE
YpaBHEHUS.

Ilonstue o CKOpPOCTH XHUMHUYECKOH pCaKkIuu. [Tousitue 06 O6paTI/IMLIX n HeO6paTI/IMLIX XUMHUYCCKUX
pCaKknusix. IlonsiTHE O TOMOICHHEIX H TCTCPOTCHHBIX PCaKIMUAX. Tonsmue o xumuueckom paesHoeecuu.
@aKmOPbl, sluAIowue Ha CKopocnib XUMUYECKOU Peaxkyuu u non0HCeHUe XUuMu4eCKkoco pad6HoO6ECUA.

MexaHU3M  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pEakIUil  (3JMEKTPOHHBIM  OalaHC  OKUCIUTEIHHO-
BOCCTAaHOBUTEJILHON PEAKIINH).



Teopust BAEKTPOJUTUUECKON JUCCOUMAIMU. OJNEKTPOJIUTHI W HEAJIEKTPOJuThl. KaTHOHBI, aHHUOHBIL.
Mexanuzm aucconmanvu BCUICCTB C pPa3JIMUHBIMU BHUIAMU XUMH4YeCKOr cBa3u. CremneHb JUCCOLIUalINHU.
CunbHbIe U crlabble 3JIEKTPOIUTHI.

Peakuun moHHoro oOmeHa. YcCiloBUS NPOTEKaHMs pEaKUUi HOHHOTO OOMEHA, IOJIHbIE U COKpalEHHbIE
HMOHHbIE YypaBHEHMsI peakuui. CBoOMcTBa KHCIOT, OCHOBAaHMH M COJIed B CBETE€ NPEIACTaBICHHM 00
JIEKTPOIIMTUYECKOH nucconuannu. KauecTBeHHble peakliuu Ha UOHBI . [lonsamue o eudponuse conei .

XHUMHUYECKUN 3KCHEPUMEHT: O3HAKOMJIEHHME C MOJEISMHU KPHUCTAJUIMUECKUX PEHIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HeMeTalioB (TpaduTa M anMasa), CIOXKHBIX BEIIECTB (XJIOpHIA HATpHs);
HCCIIC/IOBAaHNE 3aBHCUMOCTH CKOPOCTH XHUMHUYECKOW pPEaKIUU OT BO3JCHCTBHS pa3iM4HBIX (DaKTOPOB;
UCCIIETIOBaHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB, Ipollecca AMCCOLUAIMU KHUCIOT, MIeIo4Yer U
cojieil (BO3MOYKHO MCIOJIb30BaHUE BUICOMATEPUAIIOB); IIPO BEIEHUE ONBITOB, MILTIOCTPUPYIOIIUX ITPU3HAKU
MPOTEKaHUs peakiuil noHHOoro oOMeHa (oOpa3oBaHME OcCajKa, BBIICICHHE Tra3a, OOpa3OBaHUE BOJIbI);
OIIBITOB, WJUIIOCTPUPYIOLIUX IMPUMEPHI OKUCINUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil (TOpeHue, peakiuuu
pa3oKeHUs, COETUHEHHS); pacllO3HABaHNUE HEOPraHMUYECKUX BEIIECTB C IOMOIIbIO KAUeCTBEHHBIX peaKlnuit
Ha MOHBI; pELIEHHE IKCIIEPUMEHTAIbHBIX 3a1ay .

HeMeTanabl 1 UX cOeTUHEHUS

OOmiast xapakTepucTrka rajoreHoB. OcCOOEHHOCTH CTPOSHHsI aTOMOB, XapaKTEpHBIC CTENCHH OKHCIICHHS.
CrpoeHue 1 (pu3nUecKre CBOWCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XMMHUYECKHE CBOWCTBA Ha IpUMEpPE
xJiopa (B3aUMOJEWCTBUE C METallylaMM, HeMeTajulaMH, Liesodamu). Xiopoogopod. CoisHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, MOJy4deHHE, NpuMeHeHue. J[leiicTBue XJiopa M XJIOPOBOAOPOJAa HA OpraHu3M
4esioBeKa. BaxxHenue Xaopuasl ¥ X HaX0XKJIEHUE B IPUPOJE .

O6bmas xapaktepuctuka 3neMeHToB VI- A rpynmnsl. OcCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEePHbIE CTETICHU
OKHCJICHUS.

CrpoeHue 1 Gpu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJIJIOTPONHbBIE MOIU(UKAIIMH
KHUCJIOpOAa U cepbl. XUMHUYECKHe cBOiicTBa cepbl. CepoBOAOPOA, CTPOCHUE, (PU3NUECKUE U XUMHUYECKUE
cBoiicTBa. OKcHIbl cepbl Kak MPEACTaBUTEIM KHUCIOTHBIX OKcuIoB. CepHas Kuciorta, (pusndeckue u
XMMUYeCKHe CBoWcTBa (0OOIIMe Kak MpeICTaBUTENs Kiacca KUCIOT U creuupuyeckue). XUMHUYECKHUe
peaxiuu, JeKalue B OCHOBE IMPOMBILUIEHHOTO crioco0a noiny4deHust cepHoi kuciotel. [Ipumenenune. Conu
CepHON KMCJIOTHI, KaueCTBEHHasl peakius Ha cyibdaT-uoH. HaxoxxaeHue cepsl U €€ COeJMHEHUI B IPUPO/Ie
. XUMHUEecKoe 3arpsi3HEHHUE OKpY)Kalollel cpeibl COSAUHEHHUSIMHU Cepbl (KHCIOTHBIE JTOKIU, 3arpsi3HEHUE
BO3/yXa ¥ BOJOEMOB), CITIOCOOBI €0 MPEJOTBPALICHHUS .

OO6mrast xapakTepucTuka 31eMeHTOB V-A rpynmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEpPHBIE CTEIIEHU
OKHCJICHUS.

A30T, pacipocTpaHeHue B MpHUpoae, GU3ndecKrue U XUMUUYECKrue cBorcTBa. KpyroBopoT a3orta B mpHpoje .
AMMHak, ero (u3nueckre W XMMHYECKHE CBOWMCTBA, MOiydyeHHe W mnpuMeHeHne. Coilu aMMOHHS, WX
¢bu3nUecKue U XMMHYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHast peakiusi Ha MOHbI aMMOHUS. A30THas
KHCJIOTA, €€ ToJIydeHHe, PU3NIeCKHe U XUMHUYECKHE CBOMCTBA (00IIMe KaK MPEICTABUTENS Ki1acca KUCIIOT U
cnenuduueckre. Vcrnonp3oBaHue HUTPATOB W COJIEH aMMOHHS B KayeCTBE MHHEPAIbHBIX YIOOPEHHIA.
XUMHYECKOE 3arpsi3HCHHE OKPYXKAIOMIEH Cpellbl COCAMHEHUSIMHU a30Ta (KUCIOTHBIC JOXKIH, 3arps3HEHHE
BO3/lyXa, MIOYBBI U BOJIOEMOB).

docdop, amnorponHsle Moaudukanuu gocdopa, husnueckue nu xumudeckue cpoictsa. Oxcua pocdopa(V)
u ¢ocdopHas Kuciora, pU3NYECKUE M XMMHUYECKUE CBOWCTBA, mojyueHue. Vcmnonbs3zoBanue ¢ocdaror B
Ka4yecTBE MUHEPAJIbHBIX yI00pEHUH.

O6mras xapakTepucTuka 3aeMeHTOB [VArpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTEIICHU
OKHUCJICHUS .



VYrnepoxa, auoTponHBIE MOAWGUKAINN, PACIPOCTPAaHEHHE B MPHUPOAE, (GHU3UYECKHE W XHMHUYCCKHE
cBoicTBa. Ancopbuusa. KpyroBopor yriepoma B mpupone. Okcuabl yriepoaa, HMX (u3MYecKHe Hu
XMMHYECKHE CBOWMCTBA, NCHCTBHE HA JXMBHIE OPraHW3MBI, HNOJIYYCHHE W IPHUMEHEHHE. DKOJOTHYECKHE
npobnembl, cBs3aHHble ¢ okcugoM yriepoaa(lV); rumore3a r1100aNBHOTO TMOTEIUICHUS KJIMMATa,
napHUKOBBIN 3 dexT. YrompHas Kuciora u e€ coiu, uX GU3NIecKre 1 XUMUIECKUE CBOMCTBA, MOIY4YCHHE U
npuMeHenne. KauectBenHas peakuus Ha kapOoHaT-uOHBI. Vcnonbp3oBanue KapOOHATOB B OBITY, METUIIMHE,
MPOMBIIUIEHHOCTH M CEITLCKOM XO3SIHCTBE.

HepBOHaLIaJ'IBHBIe MOHATHS 00 OpraHM4€CKUX BCHICCTBAX KaK O COCAMHCHUAX YIiI€poaa (MCTaH, JTaH,
OTWJICH, alICTUJICH, 3TAHOJI, INIMLUCPHUH, YKCYCHAA KI/ICJIOTa). Hx cocmas u xumuueckoe cmpoeHnue. Ilonstue o
OMOJIOTMYECKN Ba)KHBIX BCIICCTBAX: JKHUpaXx, 6em<ax, yriieBoaax — HW HX POJHM B KHU3HHU 4YCIOBCKA.
Mamepuaﬂbyoe eOUHCIBO OpP2AHUHYECKUX U HEOP2ARUYECKUX CcoeOuHeHUll.

KpemHuuii, ero gusnueckue U XMMUYECKHE CBOMCTBA, MOlydYeHUe U npuMmeHeHne. CoelnHeHUs KpEMHUs B
npupoge. OOmme mpecraBienuss o0 okcuae kpemHusA(IV) u kpemuueBoit kucinore. CHIMKATBl, HX
UCIOJb30BaHUE B OBbITY, MEAMLUHE, HPOMBIIUICHHOCTH. Baoichetiwiue cmpoumenvhvie Mamepuabl.
Kepamuka, Ccmeknio, yemenm, OemoH, dicenez3obemon. Ilpobremvr  6€30naACHO20  UCNONL30BAHUS
CMpPoOUmMeNbHbIX Mamepualos 6 NOBCEOHEBHOU HCUSHU.

XUMHUYECKUN HKCIIEPUMEHT: U3ydeHHE OOpaslloB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJISIHOM KHCIOTHI,
IIPOBEJICHNE KAaUE€CTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOACHUE NPU3HAKOB UX MPOTEKAHUS; OIBITHI,
oTpaxkawiiue (QU3NYecKue W XUMHUYECKHE CBOMCTBA TaJOT€HOB W HMX COCAMHEHUN (BO3MOIKHO
WCIIOJIb30BaHUE BHUJICOMATEPHAIIOB); 03HAKOMIIEHHE ¢ 00pa3liaMH XJIOPHUIOB (TAJIOT€HUIOB); O3HAKOMIICHHE
c oOpasuaMu cepbl U €€ COeAMHEHUSAMU (BO3 MOXKHO HCIOJB30BaHUE BHAEOMATEPUANIOB); HAOIIOJCHHE
mpouecca OOyIJIMBaHMsI caxapa M0 JEMCTBMEM KOHLEHTPUPOBAHHOM CEPHOM KHUCIOThI; H3y4YEHHE
XMMHUYECKHUX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI, MPOBEICHNE Ka4YeCTBEHHON peakiuu Ha CyibdarT--
MOH M Ha0JII0JICHNE MPHU3HaKa e€ MPOTEKaH!s; O3HAKOMJICHHE ¢ (PM3MYECKHMHU CBOMCTBaMH a30Ta, (pocdopa
U UX COEIMHEHUH (BO3MOXKHO HCIIOJIb30BAHHME BUIEOMATEPHANIOB), 0Opa3laMu a30THBIX U (GochOopHBIX
ynoOpeHuid; ToNydeHne, coOMpaHHe, pAacIO3HaBaHWE M H3YYCHHE CBOWCTB aMMHUAaKa; MPOBEICHUE
KAueCTBEHHBIX pEaKIMii Ha HOH aMMOHUs H ¢docdaT-HOH M HU3YyUYEeHHE TPU3HAKOB HUX MPOTEKaHUS,
B3alMO/JICIICTBHE KOHLUEHTPUPOBAHHOM Aa30THOM KHMCIOTBI C MeAbl0 (BO3MOXKHO HCIIOJb30BaHHUE
BUJICOMATEPHANIOB); HM3y4YE€HHWE MOJETeH KPHUCTAJUIMUECKUX pemeEToK anMasa, rpadura, dynnepeHa;
03HaKOMJIEHHE C MPOILIECCOM aJICOPOIIMU paCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTHBOra3a; MoJIyd4eHue, coOupaHue, paclo3HaBaHUEe U U3Y4YE€HUE CBOMCTB YIJIEKHMCIIOTO ra3a; IpoBe/leHHe
KAueCTBEHHBIX peakIuil Ha KapOOHaT M CWIMKAaTHOHbI M M3y4YEHHE MPU3HAKOB MX MPOTEKAHUS;
O03HAKOMJICHHE C MPOAYKIHMEN CHUIMKATHOM MPOMBIIIJIEHHOCTH; PEUIEHUE SKCHEPUMEHTAIbHBIX 3a/1ay 10
Teme «BakHelme HeMeTaJUTbl U UX COCAUHEHUS.

MeTajibl M UX COCAMHEHUSA

OOmast xapakTepuCTHKa XHMHMYECKMX 3JE€MEHTOB — METAUIOB Ha OCHOBAHHM MX TIOJIOKEHUS B
MEepUONUECKON cucTeMe xumudeckux snemeHToB JI. M. MenneneeBa u ctpoenus aroMmoB. CTpoeHue
MeTaJlJIoB. MeTamudeckas CBSI3b U METaJNIM4ecKasl KpUCTAJUIMYECKasl PeMETKA. DIEKTPOXUMUYECKUM s
HanpspkeHud metayuioB. dusnueckue M XUMHUYECKHE CBOicTBa MeTaiioB. OOmue crocoObl MONy4eHUs
MeTauioB. [ToHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBbl (CTajb,
YYT'yH, JIOpaTIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[IlenoyHble METANIIBL: TTOJIOKEHUE B IEPUOANYECKON cUCTEME XUMUUYecKkux 3nemeHToB /. 1. Menneneesa;
CTPOEHHUE UX aTOMOB; HaXOXAeHUE B Ipupojae. Pusnueckrue 1 XMMUYECKUE CBOMCTBA (Ha MpUMEpPe HATpUA U
kanst). OKCUIBI U THAPOKCUIBI HATPUS U Kayus. [[puMeHeHne menouHbIX METaJUIOB U UX COCTMHCHHUI.

[[lenouHO3EMENBHBIE METAUIBI MarHuii M KajbLMil: MOJOXEHUE B MEPUOJUYECKON CHCTEME XMMHUYECKUX
anemeHToB /. 1. MenzeneeBa; cTpoeHHE UX aTOMOB; HaXOXKJeHUE B npupoje. Gusndyeckne 1 XuMUYECKHE
CBOWCTBa MarHus W Kaiblius. Bakueilmme coennHeHus KaimbIus (OKCHJ, TMAPOKCUI, coiu). JKECTKOCTh
BOJIbI M CTIOCOOBI €€ yCTpaHEeHHUSI.



AJIFOMUHMI: MOJIOKEHHUE B MEPUOANYECKON CUCTEME XUMHUUECKUX 35ieMeHTOB [[. 1. MenaeneeBa; ctpoeHue
aToMma; HaxoXkJeHue B npupoje. duznyeckre 1 XMMUYECKUE CBOMCTBA aMIOMUHUS. AM(OTEpHbIE CBONCTBA
OKCHJIa ¥l TUJIPOKCHUIA ATFOMUHUSI.

Kene3o: monoxkeHue B MEpUOIUUYECKON cucTemMe xuMuueckux sineMmeHToB JI. M. MenpeneeBa; cTpoeHue
aToMa; HaXxOoXJAeHHe B mpupojae. Puznueckue U XMMUYECKHE CBOMCTBA >kejie3a. OKCHIbI, THUIPOKCUIBI U
conu xene3a(ll) u xeneza(Ill), ux cocras, CBOMCTBA U TIOJYYCHHE.

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMIIEHHE C OO0pa3llaMd METaUIOB U CIUIaBOB, UX (U3UUYECKUMHU
CBOMCTBaMM; U3y4YEHUE PE3YJIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHHE BUICOMATEPHUATIOB),
0cOOEHHOCTEH B3aMMOACHCTBUS OKCHIA KaJlblUs M HaTpus C BOXOW (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); HMCCIIEOBAHUE CBOMCTB KECTKOM BOJIBI, MpOIlEccCa TOPEHUsl Keje3a B KUCIO pPOe
(BO3MOXKHO HCITOJIb30BaHHE BUCOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUs Ka4eCTBEHHBIX PEAKIMil Ha MOHBI
(maramsi, xanmpnusi, anmromMuHus, nuHka, xkenesa(ll) m xemesza(Ill), memu(Il)); maGmomenwe u omucaHue
MPOIIECCOB OKpAIIMBaHMs IUIAMEHH MOHAMU HATpHs, Kadusl W Kaiblus (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHAIIOB); UCCIIEJOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATIOMHHHS U THAPOKCHIA LIWHKA;
peleHne YKCIepUMEHTAIBHBIX 3aj1ad 10 TeMe «BaxHeiie MeTauibl 1 UX COSTUHECHUSD) .

XuMus M OKpyxkamoLas cpeaa

HoBble Marepuasibl 1 TexHOJOrMM. Bemectsa U Marepualibl B MOBCEIHEBHOM >KU3HHM YEIOBEKa. XUMUA U
310poBhe. bezonacHoe MCnoib30BaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObITy. [lepBas mo moib mnpu
XUMHUYECKUX OKOrax M oTpaBieHUAX. OCHOBBI SKOJIOTH YECKOW I'pPaMOTHOCTH. XUMHUUYECKOE 3arpsi3HEHHUE
OKpY>Karolen cpesbl (penenbHas aonyctumas konuentpaius semects — [1/1K). Pons xumuu B pemennn
AKOJIOTUYECKHUX TTPOOIIEM.

[IpupoaHbIle UCTOYHUKHU YTIEBOIOPOAOB (yroiib, MPUPOAHBIN a3, HEPTH), MPOIYKTHI UX HepepaboTKH, UX
POJIb B OBITY U MIPOMBIIIJICHHOCTH .

XUMHUECKUH IKCIEPUMEHT: H3y4eHHe oOpas3IoB MaTepHanoB (CTEKJIO, CIUIABBI METAJUIOB, TOJHMEPHBIC
MaTepHabl).

Meﬂ(ﬂpe}]MeTHble CBH3HU

Peanuzanusi MeXNpeAMETHBIX CBA3€d MpU HU3yYEHUH XMMHM B 9 Kjacce OCYIIECTBISETCS depes
HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYUHBIX MOHATHH, TaK ¥ MOHATHH, SBJISIOMUXCS CUCTEMHBIMU IS
OTJIETIBHBIX NTPEIMETOB €CTECTBEHHOHAYYHOI'O [IUKIIA.

OO6mme ecTecTBEHHOHAYYHBIC TOHSTHS: HaydHbId (DAKT, TUIOTE3a, 3aKOH, TEOpHUs, aHalu3, CHUHTE3,
KiaccupuKalus, Mepuoand HOCTh, HAONIOACHHE, DKCIEPUMEHT, MOJEIHMPOBAaHHUE, U3MEPEHHE, MOIeNb,
SIBJICHUE, MApHUKOBBIM d(QeKT, TexHoJorus, marepuaibl. Pu3nka: Marepus, aToM, SJIEKTPOH, MPOTOH,
HEUTPOH, HMOH, M30TOI, PAAUOAKTHUBHOCTb, MOJEKYJA, OJJIEKTPUUYECKUU  3apsl, MPOBOJHUKH,
MTOJTYITPOBOTHUKH, TUDJIEKTPUKH, POTOAIEMEHT, HHIUKATOP, BEIIECTBO, TE€NO, 00HEM, arperaTHOE COCTOSTHIE
BEIECTBa, a3, PacTBOP, PACTBOPUMOCTH, KpHUCTaJNIMYecKas peiéTka, CIIaBbl, ()U3HUECKHE BEIHMYUHBI,
€IMHHUILIBI U3MEPEHH S, KOCMUUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: (bOTOCI/IHTCB, JABIXaHHUC, 6H00(1)epa, 9KOCUCTEMA, MHUHCPAJIBbHBIC y2l06pCHI/I$I, MUKPOS3JICMCHTBI,
MAaKpO3JIEMCHTBI, ITIMTATCJIBHBIC BEIICCTBA .

I'eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHBIE IMOPOABI, IOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
BOJIHBIE PECYPCHI.



KanennapHo-temaTudeckoe mjiaHMpoBaHue Mo XMMuu 8 Kiaace

2 yaca, 68 yacos

No | Paznen. Tema ypoka Kon- | dara | Hcnonv3zoeanue
BO poBe
4yacoB | aeHu | obopyoosanus
s
«Touka pocma
Tema 1. Xumus — BaxxHasi 00J1aCTh
€CTeCTBO3HAHUS U MPAKTHYECKOI
JIeATeJIbHOCTH YejioBeKka (5 4)

1 [Ipenmer xumuu Ponb xumuu B )Ku3HU yenoBeka. | 1
XuMus B cucTeMe HayK. MeTo/1bl IO3HAHUS B
XUMHH.

2 3HAKOMCTBO C IIpaBHJIaMH 0€30MacCHOCTH U 1 Hudposas nadboparopust
npuéMaMu paboThl B XMMHUYECKOM J1a00paToOpHH. RELEON
IIpakTnueckas padora Ne 1. [IpaBuna paboTsl B
naboparopuu U IpuEMbI OOpaIeHHUs ¢ Hudposoii gaTank
1ab0paTOPHBIM 000PYTIOBAHUEM Temreparypbl CnupToBKa

Caeua.

3 Tena u BemecTBa 1

4 ®uU3NYECKUE CBOKCTBA BEIIECTB. ATpPEraTHoe 1
COCTOSIHME BEIECTB .

5 UYucrele BemiecTBa U cMecu. CriocoOsl 1 Hudposas madboparopust
paszieneHus CMeCceH. RELEON
IIpakTuyeckas padora Ne2. Paznenenue
cMmeceil (Ha mpuMepe OYMCTKH MTOBAPEHHON COJIN)

Tema 2. BemecTBa 1 XMMH4YeCKHE PeaKnnu
(15u9)+ly4

6 ATOMBI 1 MOJIEKYITBI. XUMUYECKHE DTIEMEHTHI 1

7 3Haku (CHMBOJIbI) XUMHUYECKUX JIEMEHTOB 1

8 [IpocTeie u cioXxHbIE BeiecTBa. ATOMHO- 1
MOJIEKYJISIPHOE YUECHHE.

9 Xumunyeckas popmyina. BaneHTHOCTh aTOMOB 1
XUMHUYECKHUX DJIEMEHTOB

10- | 3ak0oH HOCTOSIHCTBA COCTaBa BEIECTB. 2

11 | OtHocuTenbHas aToMHast Mmacca. OTHOCHUTENIbHAS
MOJIEKYJIsIpHAsl Macca .

12 | MaccoBas 0151 XHMHUYIECKOTO JICMEHTA B 1
COCTMHEHUU

13 | dusnyeckne U XUMHUYECKUE SIBICHUS 1

14 | Xumnueckas peakius. [IpuzHaku u ycnoBus 1
MPOTEKAHUS XUMHUECKUX peaKiui

15 | Xumnueckue ypaBHEHHs 1

16 | Tumbl xuMUYecKuX peakiuii. Peakmus 1
COCJTMHEHUS

17 | Peaxius pasznoxeHus 1

18 | Peakuus 3amerieHus 1

19 | Peakuus oOmena 1

20 | 3akoH coxpaHeHUs Macchl BemiecTB. M. B. 1 BEChI TEXHOXUMUYECKHE UITU

JIOMOHOCOB — YYE€HBIN SHIMKIOTETUCT.

3JIEKTPOHHBIC; CBeUa; KoJji0a
IUIOCKOoHHAsA 250 M




JIOKKa IJId COKUT'aHUA

BEIIECTB
21 | KontpoabHas pa6ora Ne 1 1
Tema 3. Bo3ayx. Kuciopoa. Oxcuani (5 9)
22 | Bo3agyx — cMmech razoB. CocTaB Bo3ayxa 1
Kucnopox — 31eMeHT U IPOCTOE BEIIECTBO.
O30H — aJUIOTPONHAs MOJU(PHUKALMS KUCIOPOAA
23 | Haxoxnenue kuciaopozaa B nmpupoze, pusndeckue | 1
Y XUMHUYECKUE CBOMCTBA (peakuy OKUCIICHUS,
ropenue. [Torstue 06 okcugax
24 | Cnoco0sl oydeHus Kkucioposa B nabopatopun | 1
U IpoMbIIUIeHHOCTH. [IprMeHeHue kuciaopoaa.
IIpakTnyeckas padora Ne 3. [losnyueHnue u
coOMpaHue KUCIOPOAa, U3yUYEHHUE €ro CBOMCTB.
25 | TenoBoii 3pPeKT XMMUIECKOH peaKIii, 1
MOHATUE O TEPMOXMMUYECKOM YPaBHEHUH, IK30 U
SHIOTEPMHUYECKUX PEAKIIUIX
26 | TommmBo (yrois U MeTaH). 3arpsi3HeHHE Bo3ayxa, | 1
CIOCOOBI €ro NMpeoTBpalleHus. Y CHIIeHUEe
MApPHUKOBOTO 3 eKTa, pa3pylieHne 030HOBOTO
CJIOS .
Tema 4. Bogopoa. CoctaB kucjaor u coueii (54)
27 | Bogopox — 31€MEHT M MPOCTOE BEIMIECTBO 1
28 | Haxoxnaenue B mpupoje, Gu3ndeckue u 1
XUMHUYECKHE CBOMCTBA (HA IpUMEPE
B3aUMOJICHCTBUS C HEMETaJlJIa MU M OKCUIaMU
METAJIOB
29 | Ilpumenenue, criocoObI MOJIYYEHUS BOAOPOIA. 1
IIpakTnueckas padora Ne 4. [lonydenue u
coOunpaHue BOI0OPO/ia, U3YUYE€HHUE €r0 CBOWCTB
30- | CocTaB KUCIOT U cone 2
31
Tema 5. Kon4ecTBeHHbIC OTHOLICHUS B
xumui (4 u)
32 | KonmmuecTBo BemecTBa. Monb. MonsipHas macca | 1
33 | 3akon ABoraapo. MosspHblit 00bEM ra3os . 1
34- | Pacu€rhl Mo XuMHUYe CKMM ypaBHEHHUSM. 2
35
Tema 6. Boga. PacTtBopsl. IlonsiTie 00
OCHOBaHMAX (5 u)
36 | ®usmueckue cBoOCTBa BOALL. AHAIN3 U CUHTE3 1
— METO/Ibl U3YUYEHHUs COCTaBa BOJIBI.
37 | XuMudeckne CBOWCTBA BOBI (PEAKIIHH C 1
METaJUIaMH, OKCHIaMU METAJIJIOB U HEMETAJIJIOB
38 | CocraB ocHoBanwuil. [Tonarue 06 nHAMKaTOpax 1 Hudposas nadboparopust
RELEON
Hudposoii pH. mratus ¢
32)KUMOM; TISITh XHMAYECKHX
CTaKkaHoB (25 mn);
MTPOMBIBAJIKA
39 | Bona kak pactBoputenb. PacTBopsL. 1 MIPUOOP LTSI OTIBITOB C

PactBopuMocTs BemecTs B Boje. Ilpakruyeckas

OJICKTPUYCCKUM TOKOM,




padora Ne 5. [IpuroroBieHue pacTBOpOB C
ONpeAcIEHHON MacCOBOM J10JIEH PACTBOPEHHOTO
BElIEeCTBA.

UCTOYHUK MTOCTOSIHHOTO
TOKA: MPOOUPKU — 2 IIT.
IIPOHYMEPOBAHHBIE;
JTY4YHMHKA; COUPTOBKA;IPOOKH
— 2 T, ITMHIET

40

Ponb pacTBOpoOB B IPUPOJE U B )KU3HU YEIIOBEKA.
Kpyrosopot BozsI B ipupoie. 3arpsA3HEHHE
HMPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX
BOJ.

Tema 7. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX
coequuenui (11 y)+ 1y

41

Knaccudukanms HEOpraHM4eCKuX COeTUHEHU.

42-
43

Oxcunpl: coctas, KnaccupuKaiys (OCHOBHBIE,
KHCJIOTHBIE, aM(pOTepHBIE, HECOTIeo0pa3yIoue),
HOMEHKJIaTypa (MeXIyHapoJHas U
TPUBHAJIbHAS ).

[Tonyyenue u XMMUYECKUE CBONCTBA KUCIIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB.

45

OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIaTypa (MeXIyHapoIHas U
TpUBHAJIbHAA), PU3HUECKIE U XUMUYECKUE
CBOWCTBA, CIIOCOOBI TTOJTyYCHHS

udposas madoparopus
RELEON

Hudposoii pH. mraTus ¢
32)KHMOM; TISITh XUMHYECKUX
CTaKaHoB (25 mi);
IPOMBIBAJIKA

46-
47

Kucnotsl: coctas, kinaccudukanus,
HOMEHKJIATypa, GU3NYECKUE U XUMUYE CKHE
CBOWCTBA, CIOCOOBI MOTyUEHHUS.

Psin akTHBHOCTH METaJIJIOB

48-
49

Conu (cpenHue): HOMEHKIATypa, CIIOCOObI
MOJTyYeHHUs1, B3aUMOJIeicTBUE coJlelt C
METaJUIaMH, KHCJIOTAMH, IIEJT0YaMHU M COJIIMHU

50

I'enernueckas cBs3p MEXKy Kilaccamu
HEOPraHWYECKUX COCTMHEHUN

o1

IIpakTnueckas padora Ne 6. Pemenue
HKCHEPUMEHTAIbHBIX 33a4 10 TeMe «OCHOBHBIE
KJIACChl HEOPTraHUYECKUX COETMHEHUI

Hudposast maboparopust
RELEON

Hudposoii pH. mratus ¢
3aKUMOM; IISITh XUMHUYECKHUX
CTakKaHoB (25 mun);
ITPOMBIBAJIKA.

52

KonTtpoJsbHasi paGora Ne 2

Tema 8. Ilepuoanyecknii 3aK0H U
NMepHogUYeCcKasi CHCTeMAa XHMHYECKHX
3jemeHnToB JI. U. Menaene esa. CtpoeHue
aroma (7 u)

53

[lepBble MOMBITKN KJIACCU(PHUKAIIMNA XUMUYECKUX
anemeHToB. [IoHsATHE O rpynIax cXOaHBIX
AJIEMEHTOB (ILEJI0Y HbIE U LIEIOYHO3EMETIbHBIE
METaJUIbl, T'AJIOT€Hbl, UHEPTHBIE Ta3bl) .




54

DNeMEeHTHI, KOTOpPBIE 00pa3yroT aMpOTEpHbBIC
OKCHUIbI U TUAPOKCHUIBI

95 | Ilepuoanueckuii 3aK0OH U EPUOANYECKAS
cUCTEMa XMMUYECKUX 31eMeHToB /1. 1.
Menpeneesa. [lepuoipl, rpynmsl, HOATPYIIIHI.
dusnueckuil cMbIC MOPSAIKOBOIO HOMEpa
2JIEMEHTA, HOME POB IEPUOAA U I'PYIIIHI.
56 | Ctpoenue aromoB. CocTaB aTOMHBIX S7€Ep.
N30T101b!
57 | Dnexrponbl. CTpoeHHE FIEKTPOHHBIX 000JI0UYEK
aTOMOB IEepBbIX 20 XUMHUECKUX IEMEHTOB
nepuoandeckon cucreMsl 1. . Menneneesa
58 | XapakTepucTHKa XMMUYECKOTO 3JIEMEHTa I10 €ro
IIOJIOKEHUIO B iepuoaudeckoit cucreme J1. M.
Meunneneena
59 | 3HaueHue NepUOINYECKOT0 3aKOHA
Y TIEPUOJMUECKON CHCTEMBI XUMUYECKHUX
3JIEMEHTOB JIJIsl pa3BUTHS HAYKH U NPaKkTUKU. [].
N. MenneneeB — y4€Hbli, Ieaaror u
I'pakJaHHH.
Tema 9. Xumuueckas cBsizb. OKHCINTEIBHO-
BOCCTAHOBMTEJIbHbIE peakumu (8 u)
60 | DaeKTpoOoTpPULIATENFHOCTh ATOMOB XUMUYECKUX
2JIEMEHTOB
61 | WUonnas xumMuveckas CBS3b Hudposas madoparopust
RELEON
Hudposoii gatuuk
TeMIIepaTyphl IATHHOBBIH;
JaTYUK TEMITEPATyPHI
TEPMONApHbIN
62 | KoBaneHTHO-TIOJIsIpHAs CBA3b Hudposas nadboparopust
RELEON
Hudposoit gatunk
TEMIIepPaTyphl TUTATHHOBKIH;
JaTYUK TeMIIEPaTyphbl
TEpMONapHBIN
63 | KoBaseHTHO- HEMOJIsIpHAs CBSI3b
64- | Crenenb okucieHus
65
66- | OKHCANTETHPHOBOCCTAHOBUTEIFHBIC PEAKITUH
67 | (OBP). [Ipotiecchl OKUCICHHS U BOCCTAHOBIICHUSI.
OKHCIIMTENN U BOCCTAHOBUTEIM.
68 | KonTpoabsHnas pa6ora Ne 3




Kanenpapno-temaTndeckoe nJiIaHUpOBaHHe 110 XMMHH 9 Ki1acce

2 yaca 68 yacoB

Tema paznena u ypoka

Komm
YECTB
0

JacoB

Jara
MpoBE
JICHU

Hcnonwvzoeanue
o0bopyoosanusn

«Touka pocma

IHoBTOpeHue u yriydjeHue 3HAaHMH OCHOBHBIX
pa3aesioB kypca 8 kiacca (549) +1 9




[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema
XUMHYECKHX 31eMeHToB J[. . MeHpaeneena.
CTpoeHne aToOMOB

2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KalKsl, KaJIbLUs
U UX COCIMHEHUH B COOTBETCTBHUHU C MOJ0KEHUEM
AJIEMEHTOB B MIEPUOIUYECKON CUCTEME U CTPOCHUEM
UX aTOMOB
3 Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKIX
BEIIECTB (MEXIyHapOAHAas U TPUBUAJIbHAS )
4 XUMHUYECKUE CBOICTBA BEIIECTB, OTHOCSILUXCS K
pa3IMYHbIM KJIacCaM HEOPTaHUYECKUX COEIUHEHUH,
UX F€HETHYECKas CBsI3b HEOPIraHUYECKHUX BEILECTB
5 CrpoeHue BemecTBa: BUIbl XUMUYECKON CBSI3H. [Tudposas nadopaTopus
THUIBI KPUCTALTNYECKUX PEIIETOK, 3aBUCUMOCTh RELEON
CBOMCTB BEILIECTBA OT TUIIA KPUCTATUIMYECKOU
pEIIETKH . udposoii gaTunk
TEMIEPATYPbI
IJIATUHOBBIN
6 Konrponbnas paboraNel
Tema 1. OcHOBHBIE 32KOHO MEPHOCTH
XHMHUYECKHX peakuuii (4 1)
7 Knaccugukanus XaMIYecKuX peakiui 1o
Pa3JIMYHBIM NIPU3HAKAM.
8 [ToHsATHE O CKOPOCTH XMMUYECKON peaKIiHy. [Mudposas nadopaTopus
IIoHsATHE O TOMOTE€HHBIX U F€TEPOrE€HHBIX PEAKLIHAX . RELEON
[udposoii gaTunk
TEMIEPATYPbI
TJIATUHOBBIN
9 [TonsiTvie 0 XUMHUYECKOM paBHOBECHH. DaKTOpHI, [Tudposas nadopaTopus
BIIMSIOIINE HA CKOPOCTh XMMHYECKOUN PEAKIIUU U RELEON
MI0JIO’KEHNE XUMHUYECKOTO PABHOBECHS .
[udposoit gatunk
TEMIEPATYPbI
TJIATUHOBBIN
10 | MexaHHU3M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuit (37IeKTPOHHBIN 0aJaHC OKUCITUTEIHHO-
BOCCTAHOBUTEJIb HOW PEAKIIUN).
Tema 2. DekTpouTHYeCKas IUCCOLUALHA.
XHMHYecKHe peaklui B pacTBopax (8 u)
11- | Teopus >NIEKTPOIUTHUECKOIN TUCCOIMALINY. [Tudposas nadbopaTopust
12 | DAEKTPOTUTHI M HEXNIEKTPOINTHL. KaTHOHBI, aHUOHEI. RELEON
MexaHu3M IUCCOLM ALY BEUIECTB € Pa3IMUYHBIMU
BHUJAaMH XUMHYECKOH cBA3H. CTeleHs JUCCOIIHAIINH. Hudposoit gaTamk
CusbHbIC U clIabble AIEKTPOITUTHI AJIEKTPONPOBOIHOCTH
13- | Peakuyi nOHHOTO 0OMEHa, YCIIOBHS UX TPOTCKAHMUS. [Mudposas nadboparopust
14 | NoHHble ypaBHEHUS peakLuil. RELEON
[Mudposoii maTunk
AJIEKTPONPOBOIHOCTH
15- | XuMu4uecKkre CBOMCTBA KUCIIOT, OCHOBAHHMH U COJIEH B
16 | cBere mpencTaBICHHUM 00 IEKTPOITHTHYCCKOM

JAucCConann




17

IToHsiTHE O THIPOIHM3E COJIEN.

18

[Tpaktuueckas padora Ne 1 Permenue
SKCHCPUMCHTAJILHBIX 3a/1a4 11O TCMC

[udposas mabopaTopust
RELEON

Hudposoii gaTunk
AIIEKTPOIIPOBOTHOCTH

Tema 3. O0masi XapaKTepUCTHKA XUMHYECKHX
yj1eMeHTOB VIIA-rpynnsl. I'asiorensl (4 1)

19

OO01mas xapakTepucTiKa rajioreHoB . OCOOCHHOCTH
CTPOCHUSI aTOMOB 3THX 3JICMEHTOB, XapaKTePHBIC JIJIs
HUX crerneHu okucieHus. CTpoeHue u Gu3nueckue
CBOWCTBA MPOCTHIX BEIIECTB — T'aJIOTCHOB

20

XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa
(B3amMoieliCTBHE C METaJlJIaMH, HEMETaJlIaMu,
miesoyamu). XsopoBoopoa. CossiHast KUCIIOTa,
XUMHUYECKHE CBOWMCTBA, MOJTyYeHUE, TPUMEHEHHE.

21

®uU3HOI0ruYecKoe AEHCTBUE XJI0pa U
XJIOPOBOJIOPO/Ia HA OpraHu3M YesoBeKa. BaxkHeimue
XJIOPUJbl U UX HAXOXKIACHUE B IPUPOE .

[Hudposas nabopaTopus
RELEON

22

[TpakTrueckas pabdoTa:

Ne 2. TlonyueHue cossiHON KUCIOThI, U3y4YEeHUE €€
CBONCTB

[Hudposas nabopaTopus
RELEON

Tema 4. O01mas XapaKTepUCTUKA XUMHYECKHX
3jieMeHTOB VIA-rpynnbl. Cepa u eé coemHeHus1

Ck))

23

OO61as xapakTepucTUKa 3JeMeHTOB VI-A rpynims.
OCOOeHHOCTH CTPOEHUS ATOMOB 3THX 3JIEMEHTOB,
XAaPaKTCPHBIC IJId HUX CTCICHU OKHUCJICHUS

24

Crtpoenue u (pu3ndecKue CBONCTBA MPOCTHIX BEIIECTB
— KHUCJIOPOJA U CEPBI.

AmnoTponHble MOIU(UKALIMK KHCIIOPO/a U CEPBI.
XUMHUUYECKUE CBOWCTBA CEPBI.

CepoBonopoi, CTpoeHHUEe, PU3MUECKHE U XUMUUECKHE
cBoiicTBa. OKCHJIBI Cepbl KaK MPEACTABUTEIN
KHCJIOTHBIX OKCHJIOB

25

CepHa;I KHUCJIO0Ta, (bPIBI/I‘{eCKI/Ie

U XUMHUYECKHUE CBOMcTBa (00IIME KaK MpeCTaBUTENs
KJ1acca KUCIIOT U crienu(puIecKkue), IpuMeHeHne

[Tudposas nadopaTopus
RELEON

[Tudposoii gaTunk
HIIEKTPOITPOBOTHOCTH

26

XHUMHYECKUE PEAKINH, JIEKAIUE B OCHOBE
IPOMBIIIJIEHHOTO CII0C00a MOTYYEeHUsI CepHON
KUCI0ThIL. COJI CEPHOM KUCIIOTHI.

27

Haxoxnenue cepsl U €€ COeIMHEHNI B IPUPOJIE.
XHMHYECKOE 3arpsi3HEHUE OKPYIKaIOLIEeH Cpeibl
COETMHEHUSIMU Cepbl (KUCTOTHBIE JOXK/IH,
3arpsi3HCHHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0
MpEeA0TBPALIEHUS

Tema 5. O0masi XapaKTepUCTHKA XUMHYECKHX
3JieMeHTOB VA-rpynnsl. A30t, ¢pocdop u ux
coennHenus (7 1)




28

OO0m1as XxapakTepUCTUKa 3JIEMEHTOB V ATPYIIIIbI.
Oco0EeHHOCTH CTPOCHUSI aTOMOB TUX JJIEMEHTOB,
XapaKTEepHBIE I HUX CTENEHU OKUCICHUS

29

A30T, pacnipocTpaHeHue B mpupojie, Gu3ndecKue u
XUMH4YeCKHe cBocTBa. KpyroBopot azora B npupoje

30

AMMI/IaK, €ro (bI/ISI/ILIeCKI/Ie U XUMHYECKHUEC CBOﬁCTBa,
MOJIY4YCHHEC U IPUMCHCHHUC. Comu aMMOHU, UX
(1)I/I3I/I‘IGCKI/IC N XUMHNYCCKHC CBOﬁCTBa, IIPUMCHCHUC.

[Tpaktrueckas padora Ne 3. [TonyueHue aMmMuaka,
M3yYECHHUE €TI0 CBOWCTB.

31

A3OTHas KUCIIOTa, € PU3HUECKUEe U XUMUYECKUE
cBoMcTBa (00IIME KaK IPEICTaBUTEIIS Kilacca KUCIOT
u crieruduyeckue). Mcmnonp30BaHue HUTPATOB U
coJielt aMMOHUS B KAUYECTBE MHUHEPATBHBIX
yno0peHui

[udposas nabopaTopus
RELEON

[udposoii gaTynk
HIICKTPOIIPOBOTHOCTH

32

XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbI
COCTMHEHUSIMU a30Ta (KUCIOTHBIC JOKIH,
3arpsi3HEHUE BO3/Y Xa, HOYBHI U BOJOEMOB

33

docdop, ammorpornHbie MoUbUKaIH hocdopa,
bu3ryecKre ¥ XMMUYECKHE CBOMCTBA

34

Oxcun hocdopa(V) u pochopHas kucnora,
(u3nUecKre 1 XUMHYECKHE CBOMCTBA, MOJIyYCHHE.
Hcnonb3oBanue hochaToB B Ka4eCTBE MUHEPATHHBIX
yI00peHuii. 3arps3HeHUe PUPOAHBIX BOJOEMOB
dbocharamu

Tema 6. O0masi XapaKTepUCTHKA XUMHYECKHX
3jieMeHTOB IV-A-rpynnsl. Yrijepoa u KpeMHH U
uX coeiHeHus (8 u)+ 1

35

Yraepon

37

Oxkcupsl yraepoaa, ux Gpuandeckue 1 XuMHIecKHe
CBOWCTBA.

38

YronpHasg KUCI0Ta U €€ COJIM, UX (1)I/I3I/ILIGCKI/IG n
XUMHUYCCKUC CBOfICTBa, MOJIYYCHHEC U TIPUMCHCHUC.

39

[TepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX
BEIIECTBAX KAK O COEUHEHMSIX YIJIepoJa:
0co0eHHOCTH cocTaBa U cTpoeHus. [lonsaTue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KHUpax, OenKax,

40

Kpemuuii, ero pusnueckue u XuMH4YeCKHUe CBOMCTBA,
MIOJIYYEHUE U IPUMEHEHHUE.

41

[Tpaktuyeckas padora Ne 4 [TomydeHue yriiekucioro
ra3a. KauectBeHHas peakius Ha KapOOHAT-UOH

[Tudposas nadopaTopust
RELEON

[Tudposoii gaTunk
HIIEKTPOIIPOBOTHOCTH

42

[TpakTiueckast pabara Ne 5 Pernienue
AKCIIEPUMEHTAJIBHBIX 3a/1a4 1o Teme «HemeTanasy.

[udposas mabopaTopust
RELEON

Hudposoit gaTamk
AIIEKTPONPOBOAHOCTH

43

KonrposnbHas pabora

Tema 7. O61mue cBoiicTBa MeTa/uI0B (4 9)

44

OO0m1as XxapaKTepUCTUKA XUMHYECKUX DJIEMEHTOB —




MCTAIJIOB HAa OCHOBAHHUH UX ITOJIOKCHUS B

MEPUOANYECKON CUCTEME XUMUYECKHUX dJIEMEHTOB /1 .

N . MenneneeBa u CTpOEHHUsI aTOMOB

45 | Crpoenue MeTaiioB. MeTanueckast CBsI3b U
METAJITMYECKasi KpUCTAINYeCcKas peréTKa.
DJIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHUI METaJIJIOB
46 | Ousnyeckue M XUMUYECKIE CBONCTBA METAJUIOB .
47 | O6mme criocoObl momyueHus: MeTayioB. [lorsTre 0
KOPPO3UHU METAJIOB U OCHOBHBIE CITIOCOOBI 3aLIUTHI
oT koppo3uu. CruiaBsl (CTajb, YyTyH,
JIOpATIOMUHKK, OpOH3a), X TPUMEHEHHE B OBITY U
MPOMBIIIJICHHOCTH
Tema 8. Baskge e MeTaJJILI U X COeUHEHUS
(16 u)+2
48 | Illenounsie metaiibl. [lonoxxenue B mepuoandecKoi
cucteMe xuMudeckux sneMeHToB /. 1. Menneneesna,
CTpoeHHe aToMoB. HaxoxaeHne B Mpupoe .
49- | ®usnueckre U XUMUYECKHE CBOMCTBA (HA MpUMEpe
50 | maTpus u Kamus
51 | Oxcuabl U THAPOKCHUIBI HATPUS U KaJIUs
52 | IlpuMeHeHune MEeTOYHBIX METAJIOB U X
COCMHECHUM.
53 | lllenouHo3eMenbHBIC METALIIbI MATHUN U KaJIbLIUH,
cTpoeHue aromoB. [lonoxkeHne B mepruoguaeckon
cucTeMe XxuMudeckux aneMmeHToB J[. M. Mennaeneena.
HaxoxeHue B mpupoje
54- | ®uznyeckue U XMMHUYECKHUE CBOIMCTBA KaJIbLIUA U
55 | marHus
56 | Baxneitmue coequHeHus KanbIus (OKCHUI,
TUAPOKCUJ, COJIN).
57 | KecTkocTb BOJBI U CIOCOOBI €€ YCTPaHEHMUSI.
[Tpaktuyeckas padora Ne 6. )KE€cTkocTh BO/IBI U
METOJIbI €€ YCTPaHEHHUS
58 | AnroMuHMIA.
59- | ®usnyeckue u XMMHYECKHE CBOICTBA. AM(pOTEpHbIE
60 | cBoiicTBa OKCHIA M THIPOKCH]IA
61 | XKeneso. [Tudposas nadopaTopus
RELEON
Hudposoit gaTank
JTABJICHHSI
62 | dusnveckre U XMMHYSCKHE CBOMCTBA JKele3a
63 | Oxkcuapl, ruapokcuas! U conu xemnesa(ll)
u xene3a(lll) .
64 | Ilpaktuueckas padora Ne 7. Pemenue [Mudposas naboparopust
AKCIEPUMEHTAIBHBIX 337a4 10 TeMe «MeTamibh) . RELEON
[Mudposoii maTumk
JTABJICHHS
65 | KonTpompHas pabora Ne3

Tema 9. BemecTBa 1 MaTepuaJibl B dKU3HH




yeyioBeKka (3 )

66 | HoBbie maTepuaiibl 1 TexHOIOTHU. BemecTBa n 1
MaTepuaibl B TOBCEIHEBHOM )KM3HH YEIOBEKA.
XuUMUS U 3I0POBBE.

BesomacHoe ucmonp30BaHue BEMECTB M XUMUYIECKUX
peaKkIuii B OBITY.

67 | [IpupoaHbIe ICTOYHUKH YTIJIEBOIOPOIOB (YTroJib, 1
NPUPOHBIH ra3, He(Th), IPOAYKTHI UX IepepadOTKH,
UX POJIb

B OBITY U IPOMBIIIJIEHHOCTH

68 | OCHOBBI 9KOJIOTHYECKOH rpaMOTHOCTU. XuMuieckoe | 1
3arpsi3HEHUE OKPYXKAro IIel cpeibl (TpeaeIbHO
nonyctumasi KoHueHTpaius semiects — [1JIK).

Pois xumun B PECIICHUH SKOJOTHYCCKUX HpO6HeM

JlaGopatopusie padotsl § kinacc [IpakTuueckas padota Ne 1. «/3yueHne CTpoeHuUs TIIAMEHI

Teopernueckas yactb: ['opeHrE — CIOKHBIN MTPOLIECC, CONIPOBOKIAIOLIUICS BBIEICHUEM DHEPTHH, KaK
MpaBuUJIO, B

BUJIE TEIIa U cBeTa. Pa3mnyaloT roMoreHHoe ropeHue (Hanpumep, npu paboTe ra30Boi ropenku), u
reTeporeHHoe ropeHue (HanpuMep, FTOpeHue CupTa U CyxXoro roprouero). B paccmMoTrpeHHbIX puMepax
I1aMsi IMEET CXOAHOE CTPOEHHE. B HEM MOYKHO BBIJEIINTD TPU YaCTH.

BHyTpeHHU KOHYC TEMHOTO 11BeTa (B Cllydae Ira30BOM TOPENIKH CUHETO I[BETa) C HU3KOU TeMIepaTypout ~
300—500 °C. 3nech MPOUCXOIUT UCTIAPEHHE U PA3JIOKEHUE TOPIOYETO BEIIECTRA.




CpenHuil BOCCTaHOBUTEIBHBIA KOHYC COCTOMT U3 CMECH BO3/lyXa U TOPSAIIETo ra3a. 37eCh MO BIUSHUEM
6ounee Bricokoi Temmepatypsl (1500—1800 °C) npoayKTsl HCTIapEHUS U Pa3I0KEeHUS TOPIOYNX BEILECTB
aKTUBHO pearupyroT ¢ Kuciopoaom. Ecinu gacth yriepoaa octaércs CBOOOHOM, TO €r0 MeJIbUanIimie
YaCTHUI[bl PACKAJISIOTCS U MPUAAIOT MJIAMEHH SIPKOE CBEUEHHE. DTa YacTh IUIaMEHHU OoraTta yrapHbIM razoM
CO — cuJIbHBIM BOCCTAHOBUTEIIEM, IIOITOMY €€ Ha3bIBalOT BOCCTAHOBUTENbHOU. Touka Hanboee BHICOKOI
TEeMIIepaTypbl HAXOJIUTCS Ha OCTPHUE BOCCTAHOBUTEILHOI'O KOHYCA.

BHemHuit OKHCITUTENBHBIN KOHYC 00pa3yeT HEBHAUMYIO 000JIOUKY, OKPYKAFOIIYIO TUTaMs. 3/1eCh 10T
BIMSHUEM 3HAYUTEILHOTO TIPUTOKA KHCJIOPO/Ia BO3/1yXa NPOUCXOMT MOJTHOE OKUCIIEHHE TOPIOYEro BEIECTBa J10 C02 u H20 (1Ipu TOpeHun
CYXOTO TOPIOHETO Ha OCHOBE YPOTPOIMHA Taeyxe oOpaszyeTcst N2). [Ipu 3ToM ocTaérest u30BITOK KUCIOPOa, KOTOPBIH MPU
BBICOKOH TemIepaType 001a/1aeT BBICOKOM OKUCIUTENIbHON aKTUBHOCTHIO, TIO3TOMY BHELIHSS 4aCTh
IJTAMEHU HA3bIBACTCA OKUCIUTENBbHOU. MICcob3ys MOAAYB BO3/1yXa, MOKHO YBEJIMYUTH TEMIIEPATYPY
IIJIAMEHH.

[IpakTryeckas yacth: L{enp onbITa: U3y4nuTh CTPOCHUE TUIAMEHHU, ONPEAEIUTh TEMIIEPATYPY B PA3HBIX €r0
30Hax MPU UCIOJIb30BAHUU Pa3JIMYHBIX UCTOYHUKOB TEILIA .

Ilepeuenvy oamuuxos yughposoii 1abopamopuy: NaTIMK TEMIIEPATypbl TEPMONAPHEI. /JonoiHumensHoe
000pydosanue: TATUB C 3AKUMOM; JepxkKaTellb A1 IPOOUPOK; CHUPTOBKA . Mamepuanvl u peakmugul.
CIUPT 3TUJIOBBIM; CyX0€ roprouee; cBeya.

Texnuxa bezonachocmu.
1. . PaGora cBsi3aHa ¢ OTKPBITHIM INIAMEHEM — OEPETUTECH 0KOTa.
2. . Tepmonapa mocie U3BJICUEHHS U3 TUNIAMEHHU OCTHIBAaeT HE cpa3y — Oeperurech oxora. 3.B
CIIMPTOBKE COACPIKUTCA roprodyas ;KuIAKOCTb.

HHcmpyKuuﬂ K 8blNOJIHEHUIO.

1.ITonkmounTe BBICOKOTEMIIEPATYPHBINA AATYHMK (TEpPMOIapy) K perucTpaTopy AaHHBIX (KOMIBIOTEPY).
3akpenure JaTYUK B LITATUBE TaK, YTOOBI €r0 KOHUMK Kacajcs GUTHIISA CIUPTOBKH .

2 . 3axrure cnupToBKY. Korja nokasanusi cTabuiIn3upyroTCs, 3alHUIINTE 3HaU€HNE TEMIIEpaTyphl Ha CXeMe
wiamend (puc. 1). 3.IlepeMeraiite TaTYUK TEMIIEPaTyphl B CIEIYIOLIYIO TOUKY IJIAMEHU B COOTBETCTBHHU CO
cxeMoil. [{nst atoro ocnabmisiite MyQpTy U nepemeniaiite e€ (BMecTe ¢ JIAIKOW U IaTYMKOM) B HY’)KHOE MECTO.
Korna nokazanus crabuaM3upyroTcs, CHOBa 3aHOCUTE 3HAaYEHUE TEMIIEPaTyphl B COOTBETCTBYIOIIEH TOUKE
Ha CXEMY .

4 . Tak u3MepbTe TEMIIEpATypy BO BCEX TOUKAX IJIAMEHH, OTMEUEHHBIX Ha CXEME .
5 . IloBrOpUTE IENUCTBHS CO CBEYOM U CYXUM I'OPIOYUM.

6.06parute BHuManue! [1py n3yyeHnn cTpoeHus MmIaMeHH CyXOoro Toproyero ucnoib3yercs 1/4 gyactp
tabneTku. Kycodek roprodero noMemmaroT Ha KepaMHUYECKYIO IUIUTKY.

Puc. 1. Toukn n3mepenus remneparypsl ameHu 7 . BHecuTe B uiamsi CHUPTOBKY Ha TOJIMUHYTHI
npobupky. M3Biekure npoOUpKy U3 MIIAMEHHU U PACCMOTPUTE €€ MOBEPXHOCTb.

8 . IToBTopuTe OMBIT cO cBevoit. Kakoro 1Bera oopazoBacst HaéT? Uto 310 3a BemecTBo? Pe3ynbpraTh
HU3MepeHUil/HabI0 e HHI

Hcrounuk Temneparypa Temneparypa B Temmeparypa B Yro obpazoBanock Ha
TEIJIOTHI OKOJIO puUTHIIS CpelHeN yacTu BEPXHEHN YaCTH ITOBEPXHOCTHU
Ne (kycouka IJIaMEHU IIJIaMEHU poOUPKHU
TOPIOYETO)




1 | CouproBka

2 | Cpeua

3 | Cyxoe
roprovee

Buvisoow:

B BBIBOZIaX yKa3aTh, KAKOW UCTOYHHK TEILIOTHI MPEAMOYTUTEIBHO UCIIOJIL30BATh B XMMHUYECKON
nabopaTropuu U oYemy .

Koumponvnvie onpocwi:
1 . Kakoit uctounuk miamenu Obul ucnoib3oBan? 2 . Kakas yacte riaameHu camas ropsiyas?

3 . o xakoi MakcHUMaJIbHOM TeMIIepaTyphl yaa€rcs mporperb tepmonapy? 4 . Uto ropsuee — LEHTP
IJIAMEHU UJIM Kpasi?

1. . Ilouemy cripTOBKa rOpUT NOYTH OECUBETHBIM IJIAMEHEM, a CBeYa — CBETSIHUM? MOXKHO 111
UCIOJIb30BATh CBEUH B JJAOOPATOPHH BMECTO CIIUPTOBOK?

2. . Kakue mpoayKThl TOPSHUS OJMHAKOBBI y CIIUPTOBKY U cBeuu? 7 . 3amanue it moaroToBku kK ['MA,
BIIP

[Ipu HarpeBaHnuu TBEPABIX BELIECTB B MPOOUPKE HEOOX0IUMO: 1.B3Th MPOOUPKY B PYKU U HArpeBaTh Ty
YacTh, TJI€ JISKUT BEIIECTBO; 2.3aKPEMUTh MPOOUPKY B IITATUBE U HATPEBATh Ty YACTh, TI€ JICKHUT
BEIIECTBO;

3.B34Th MPOOUPKY B PYKHU, IPOTPETH BCIO MPOOUPKY, a 3aTEM Ty YaCTh, T/I€ JICKUT BEIIECCTBO; 4.3aKPEIUThH
MPOOUPKY B HITATUBE, IPOTPETh BCIO MPOOHPKY, a 3aT€M Ty 4acTb, I/Ie JeKHUT BerlecTBo . ([IpaBunbHbIi
oTBeT: 4 .)

8.3amanue nis pa3BUTHS GYHKIIMOHATIBLHON TPaMOTHOCTH

B xnure Maiikna @apanes «lcropus cBeun» aBTOP ONMUCHIBAET OIBIT, KOTOPBINA OH IEMOHCTPUPOBAII Ha
CBOMX JIEKIMX. B miaMst cBeun oH momenan n30rHyTyI0 CTEKIIIHHYIO TpyOKy. O1H KOHel TpyOKu
OITyCKaJICsl HeJJaJIeKO OT (pUTHIISL, BTOPOI BBIBOAMIICS HA HECKOJIBKO CAHTUMETPOB OT IUIaMeHH. Yepes
HEKOTOpOE BpeMs K KOHIYy TPYOKHU IOJTHOCHUIIM TOPAILYIO TydnuHy. [losBisuiocs miams, KoTopoe
CYILIECTBOBAJIO OTJENIBHO OT IJIaMeHH cBeuH. Kak MOKHO OOBSICHUTB 3TO sBICHHUE?

Otget: B 3T0i1 yacTu ruiameHu nmpoucxoauT ucnapenue napaduna. [lapsr mapaduna Ha Bo3ayxe, npu
MOJIKUTAHNUH, 3aTOParOTCSl.

Puc. 2. OnbIT ¢ jIaMeHEM CBEYU

JdemMoHCcTpauMOHHBbIN 3KciepuMeHT Ne 1. «Boldenenue u nocnouwienue menna —
NPUBHAK XUMUYECKOUl PeaKuuu)

Teoperuueckas yactb. Pabota mpoBoauTcs npu u3yuyeHu TeMbl «[Ipru3Haky XUMHUUYECKUX peaKInuii».
Beinenenue u




MOTJIOIIEHUE TEIUIOTHI, U3MEHEHHE OKPACKU PaCTBOPOB WJIM BEIIECTB, BBIICIICHUE Tra3a SBISIOTCS
OCHOBHBIMH ITPH3HAKAMU XMMUYECKUX peakiuid. Takke uMeeT CMbICT OBTOPUTH padoTy MPH BBEACHUH
MOHATHUS «TETUIOBOM A((DEKT peaKkIum .

HDaKTI/ILIeCKaH 9acCThb. HeJ’IB paGOTBIZ IMPOACMOHCTPHUPOBATE BEIACIICHUEC U ITOITIOIICHUE TCILJIA ITPHU
XUMHYCCKUX PCAKIUAX. CBs3aTh ITOKa3aHMs AaT4rKa TEMIICPATyphl C OCA3aTCIIbHBIMU OINYIICHUAMMU.

Ilepeuens oamuuxos yughposoii 1abopamopuu: NATIUK TEMIIEPATYPbI MNIATHHOBBIM.

LononnumenvHoe obopyoosanue: Ba XUMHUECKUX cTakaHa (50 Mi1), MpoMbIBaJKa C AUCTUINIMPOBAHHON
BOJIOM, CTaKaH JUIsl CIIMBA OTPAOOTAaHHBIX PACTBOPOB.

Mamepuanvl u peakmugbsl: aTIOMUHNAEBAs IPOBOJIOKA WK rpanyiibl, 20%-HbIi pacTBOpP IMAPOKCUAA HATPUS
NaOH, 10%-nsr1it pactBop ykcycHoi kuciorel CH3COOH, runpokap6onar Hatpuss NaHCO3 .

Texnuka 6eszonachocmu. 1 .Paborats B oukax. 2. TpebGyercs cobmonenue mep 6e30macHoCTH pu paboTe ¢
THJPOKCHIIOM HAaTPHsI U HarpeBaTeIbHBIMH TPUOOPAMH.

Hncmpykyus k evinonnenuro. 1.B xumuueckuil crakan Haneite pactsop menoun NaOH. M3mepsTe ero
temreparypy. [lomecTuTe rpanysibl WM MPOBOJIOKY ATFOMUHMS TaK, YTOOBI HaJl HUMH OCTaBaJICs CIIOU
xuakoctu. Korna Haunéres peakuus, oOpaTutTe BHUMaHUE MIKOJIHHUKOB HA BhIICTICHHUE ra3a U yBEITUYCHUE
temrepatypsl. JKenarenbHo (eciid peakuus UAET He CIUIIKOM OYpPHO) MIPOMTH IO KJIACCY U JIaTh
IIKOJIbHUKAM MOTPOTaTh CTaKaH, YTOOBI YOSTUTHCS, YTO €ro COJIEPKUMOE pazorpenock. OTMeTbTe
MaKCHMaJbHYIO TeMIIepaTypy pactBopa. [lomyueHHsblil pe3yapTaT 3aHECUTE B TaOJIULLY .

2.IIpomoiiTe naT4MK TEMIIepaTypsl BOJOH. B cTakan HanelTe yKCycHYIO KHCIOTy Ha  1/3 1o BeICOTE.
N3smeppTe €€ Temneparypy.

He6onpmmMu nopuusiMy HachIbTe THAPOKAPOOHAT HATPHS, TIOMEIINBAs TaATINKOM TEMIEPaTyPHI.
OOparuTe BHUMaHHUE IIKOJbHUKOB Ha BBIZIEJICHHUE T'a3a - MPU3HAK XUMUYecKoi peakiuu. [locmoTpure, kak

u3MeHseTcs TeMieparypa. OTMeTbTe MUHUMAIIBHYIO TEMIIEPATYPy pacTBOpA.

[Tonmy4yeHHbIH pe3ynbTaT YYeHUKH 3aHOCAT B TaOiuiy. Pe3ynbpTaTsl nu3mepenuii /HabaroaeHuit

Pearupytomue BemectBa | HauanbHas MaxkcuMmanbHas/MUHUMaNbHas | Belgenenue v norionieHmne
TeMIeparypa TeMIeparypa pacTBopa TEIIOTHI
pacTBopa

PacTtBOp mienoun u
ATIOMUHNN

PactBOp ykcycHOU
KHCJIOTBI M COJIa

Bv1600b1: YKa3aTh NpU3HAKU XUMHUECKUX PEAKIIUM.
Konmponvnwvie éonpochwi:

1. .IlpuBeaurte npuMepsl peakuii, MPOTEKAIOMIUX C BbIIECIEHUEM TEILIOTHI.

2. Jlng momydeHus HerameéHo! U3BECTH Mell IPOKAIMBAIOT NP BBICOKOM TemnepaType. K kakomy
THITY MOKHO OTHECTH 3Ty peakuunto? 3.3ananue 1 noarotosku k 'MA, BIIP: Tonbko xumMuueckue
SIBJICHUS TIEPEUUCIICHBI B IPYIIIIE:

1.'openne cBeun, BhITIaZIeHNE JOXKEBBIX Kareib, KATIeHne BOJIbI 2.CKucanue ss0JI09HOTO COKa, CKUCAaHUE
MOJIOKa, pacTBOpeHHue Meina B ykcyce 3. TasHue cHera, MiIaBlIeHre CBUHIIA, TPOTyXaHHe KypUHOTO siflla
4.006pa3oBaHue TyMaHa, TOPEHUE OEHTAIBCKOM CBEYH, TOPEHHUE MMPUPOTHOTO Ta3a




JemMoHcTpaunoOHHBbIH 3KcIepuMeHT Ne 2. «Paznoscenue 600bt 21eKmpudeckum mokom»

Teopernueckas yacts. [lepen HagamoM paboOTHI ciieyeT 0OCYAUTh CO MKOJIbHUKAMHU BOIIPOC: MPOCTHIM HITU
CJIO>KHBIM BEIIECTBOM sBJseTCs BoJa. [locie BEIIBIKEHNS ydalllMMKCS Pa3IMYHbIX TUIIOTE3 yUUTENb
IIPOCUT NPEUIOKUTh BAPUAHTHI UX IKCIIEPUMEHTAIbHON IPOBEPKHU.

OOBIYHO JaHHBIH OMBIT PEKOMEHAYIOT IPOBOAUTH B Mpubope I'odmana, ycTpoiicTBO KOTOPOTO SBISAETCS
JOCTATOYHO CJIOKHBIM JUISI BOCBMUKIIACCHUKOB. Y JOOHEE ero NpoBOUTH B IPUOOPE JJIs OIBITOB C
ANIEKTPUYECKUM TOKOM, HCIIONIb3Ysl B KauecTBe AieKTposinTa 10%-Hbli pacTBOp r’UAPOKCUIA HATPUS U
CTaJIbHbIE (JTydllle HUKEJIeBbIe) 21IeKTpoibl. Bo n30exanue BClieHMBaHUs PacTBOPA MPH IEMOHCTPAIUH K
ANEKTPOJIUTY CIEAYET NOOABUTH ATHIIOBLIN criupT (Ha 4 00BEMa pacTBopa 3ekrponuta 1 006EM 95%-HOT0
pacTBopa crupTa) .

[IpakTuyeckas yacTh. Llens paboThl: cpopMUpPOBATH NPEICTABICHUS Y YUAIIUXCS 00 aHATN3€ CIOKHBIX
BEILIECTB U U3MEHEHUU MOJIEKYJI CJIOKHBIX BEIIECTB B X0OJI€ XMMHUYECKUX PEaKIIHH.

LonoanumenvHoe 06opyoosanue: IPUOOP ISl OMBITOB C SJIEKTPUUECKUM TOKOM; HCTOUHUK IMOCTOSHHOTO
TOKa: MPOOHUPKH - 2 MIT., IPOHYMEPOBAHHBIE; JIYYHHKA; COHUPTOBKA; MPOOKH — 2 IIT, MUHIIET .

Mamepuanvi u peakmugwl: cnupT 3TUNOBBIN, 10%-HBII pacTBOP MIETOYH.

Texnuka 6ezonachocmu: Pabotats B oukax. TpeOyroTcs crennanbHble Mepbl 0€30TacHOCTH TPH paboTe ¢
TMJIPOKCUIOM HATpPUS .

Huempyxkyus k vinoanenuro: 1.3amoHUTE 3JEKTPOIUTHUECKYIO BaHHY U JJEMOHCTPALlMOHHBIE TPOOUPKU
pacTBOPOM 3JIEKTPONIUTA 3apaHee, 10 ypoka. 2.IIpogemoncTpupyiite mpubop yyammmcs, 00bICHUTE €ro
YCTPOMCTBO U BKIIFOUUTE NOCTOSHHBIN 3JIEKTPUUECKUN TOK.

1. HaOGmromaercs BbIIETICHUE Ta30B HA AJIEKTpoaax nmpubopa. O0paruTe BHUMaHUE yJalUXCcs Ha TO, YTO
OJIMH 13 ra30B BbIIEISIETCS MHTEHCUBHEN U 3aHUMAET B JiBa pa3a 0oJbIINii 00bEM MO CPAaBHEHHIO CO
BTOPBIM Ta3oM.

2. OO6cyaute HabM01aeMble MPU3HAKU XUMHUECKON Peaklny, caeaiiTe MpeanoioKeHus O TOM, B
KaKUX MPOOUpPKaX HAXOIATCS KUCIOPOA U BOAOPO. DIIEKTPOJIN3 MIPEeKpaTUTe, Korjaa B mpodupkax
HabepéTcs okoso 6 MI1 BOJIopoJia M 3 MJI KHCIIOpoa .

3. OOpaTuTe BHUMaHHE Ha Pa3InYHbIe 00BEMBI COOpaHHBIX T'a30B. [[poOMpPKH TIIOTHO 3aKpOITE
IpoOKaMHM MOJT CII0EM DJIEKTpoJinTa. TIerolel TydnHON onpeennuTe HaTuuue KUCIopo/a B
poOupKe, ropsAel TyduHON MOT0KTUTe BoJopo . [IpennoxkuTe ydaumcs 3aHeCTH pe3ynbTaThbl
HabOmoaeHui B Tabnuiy. PesynbraTsl HaOm01eHUI

Howmep mpobupku O0béM raza Haszsanue raza

1

2

Buisoowr: OTpa3I/ITB, 9TO MPOUCXOAUT C MOJICKYJIAMU CJIOKHBIX BCHICCTB B XO/€ XHUMHYECKOMN pCaKknuu.

Konmponvnvie 6onpocwi: 1. M0OXKHO 1 TI0 BHEITHEMY BUAY OTJIMYHTH T'a3 BOJAOPOJ OT Ta3a Kuciopoaa? 2
.Kakue yacTuiipl CoxpaHsroTcsi B X0/1€ MIPOTEKAHUS PEAKIINH PA3TI0KEHUS BOJIBI, a KaKHe pa3pytiaroTcs? 3
.Kak mokazatp, 4To B cocTaBe caxapa coepkaTcsi aTOMbI yrieposa?

4 3ananue ans noaroroBku k I'MA, BIIP. Ilpu cobupanuu ra3oB UCHONb3YIOT NPUOOPHI, IPECTABICHHbIE
Ha pucyHke. C MOMOIIbIO, KaKUX U3 YKa3aHHBIX MPHOOPOB MOKHO coOMpaTh Bogopoa? OOocHyiiTe cBOI
OTBET, UCXOJs U3 CBOMCTB JJAHHOT'O Iasa.



Puc. 7. IIpuGops! aj1s1 coOMpanus ra3oB

JlemoHCTpaninoHHbIN 3KcTIepuMEHT Ne 3. «3akOoH COXpaHEHHs MacChl BEILIECTBY

Teopernueckas yactb. [Ipyu n3yueHnn JaHHOM TEMBI 11e71€CO00PA3HO CO3AaTh MPOOIEMHYIO CUTYALUIO, IS
paspelieHus

KOTOPO# ydaluecs BbIIBUTAIOT TUIIOTE3bI, TPeOyIolIre SKCIIepUMEHTaIbHOM poBepku. [Ipu o6cyxaeHnu
MPEAJIOKEHHBIX BAPUAHTOB MTPOBEPKHU BBIIBUHYTHIX THIIOTE3 BOCBMHUKIIACCHUKH MPEJIaraloT pa3inuHbIe
BapHaHThl KOHCTPYKIMHU PUOOPOB, T.€. MPOSBIISAIOT TBOPUYECKYIO AKTUBHOCTD, B X0JI€ KOTOPOH MPOUCXOAUT
MePEOCMbICIICHUE TPUOOPETAEMBIX 3HAHUI.

Ha ypoxke yuammecs y3Hatot o padotax M. B. JlomonocoBa u A. JIaBya3be, HOCBAMEHHBIX OTKPHITHIO
3aKOHA COXPAHEHUS MACChI BEMIECTB, POPMYITUPYIOT 3aKOH, IPUXOJIST K BBIBOTY, YTO Macca BEIIECTB B XOJIC
peaKkuu J0KHA OCTaBaThCs MOCTOSTHHOMN. JIOOMBIINMCH MOHUMAHUS JAHHOTO TE3UCa, YUUTEh
JEMOHCTPUPYET IKCIIEPUMEHT .

HDaKTI/ILIeCKaﬂ 4acCThb. ]_IGJII) pa6OTI)II OKCICPUMCHTAJIbHO JOKAa3aTb 3aKOH COXPaHCHUS MAaCChl BCHICCTB .

Jlononnumenvroe 06opyoosanue: BECbl TEXHOXUMUYECKHUE WIIN AJICKTPOHHBIE; CBEYA; KOJI0a MIIOCKOJOHHAS
250 Mi1; TOKKA JIs COKUI'aHUS BEIIECTB.

Mamepuanvt u peakmugul: cBeya.
Texnuka 6e3onacHocmu: BHITIOIHATH TPEOOBAHUS IPU PAOOTE C OTKPHITHIM TUIAMEHEM.

Hnempykyus x evinonnenuio: Ha pbluaXHBIX WIK 3JICKTPOHHBIX BECaxX YPaBHOBEIIMBACTCS CBEYA, a 3aTeM
YUUTEIb 3aKHATaeT e€. Yyarmecs: HaOIr01aloT, YTO B T€YCHHE ~1 MIH paBHOBECHE BECOB HAPYIIAETCS,
Yarka ¢ Topsiiiei CBe4ol MOoJHUMAETCs BBEPX. Y UalluMCsl 3a/1at0Tcst BOMPOChl: «Kak MOXKHO 00BACHUTH
HaOmronaemelit pakt? Kak aToT pakT cormacyercst ¢ 3aKOHOM COXpaHEHUsI Macchl BemecTB?» OOCcyxaeHNe
JAHHBIX BOIPOCOB MPUBOAMT YUAIIUXCS K MBICIIA O TOM, YTO SKCIIEPUMEHT MPOBEAEH HEKOPPEKTHO, CIIEAyeT
M3MEHUTH KOHCTPYKITUIO Mpruoopa.

Yuurens 3apaHee JOHKEH MOATOTOBUTH KOJIOY JOCTaTOYHO OOJIBIIOr0 00bEMA C XOPOILIO MOJOTHAHHON
MpoOKO#, B KOTOPYIO BCTaBJICHA JIOKEUKA.

B noxeuke 3akperisiercs cBeua. Beck mpubop B cOope 3apaHee ypaBHOBEIIMBAETCS Ha Becax (pHcC. 8) .
Korna yuamuecs npuxoasT K BIBOAY, UTO OIBIT CJIEIYET POBOAUTH B 3aKPHITOM NPUOOPE, YUUTEND

JIOCTA€T BECHI C KOJ'I6OI>1, 3AKHUTacT CBCUY, 3aerHHéHHy10 B JIOKCUYKEC, BHOCUT B I(OJ'I6y " IJIOTHO 3aKPLIBACT.
Vyamuecs BUJAT, YTO PAaBHOBECHUEC BECOB HC HAPYHIACTCA B XO/I€ BCEIro SKCIICPUMECHTA .

Puc. 8. HpI/I60p I JEMOHCTpPAIMU 3aKOHA COXPaHCHUA MAaCChbl BCIIECCTB

BriBogb!:

B BbIBO/1aX HEOOXOAMMO OTPa3UTh TE3UC, YTO MAcca BEIIECTB IIPU MPOTEKAHUU XUMHUECKON peakiuu
COoXpaHsercs .

KOHmpOJZbele eonpocsl.



3amganus A pa3BUTHS QYHKIIMOHATBLHON TPaMOTHOCTH

1. TIlpu ropenuu npoB octaéres 3051a. Macca 301161 MEHBIIIE MacChl B3SITBIX JUIs CKATaHUs ApoB. Kak
MOKHO OOBSICHUTB TOT (hakT?

2. s npuroToBICHHS MSICHOTO OyJIbOHA TIOBap B3sUT KyCOK Msica Maccoi 1 kr . [Tociie Bapku Kycok
msca cran BecuThb 800 r . [Touemy Macca usmenunach?

JlemoHcTpannoHHbIN sKcniepuMeHT Ne 4. «OnpeneneHre cocTaBa BO31yXa»

Teopernueckas yactb. [lepes npoBeeHrEM 3KCIIEPUMEHTA YIaIIUMCSl HE00X0AUMO OOBSICHUTH YCTPOMCTBO
pubopa, 4To 03HAvaIoT AeneHus. Takke Heo0X0IUMO yOeTuThCs, YTO MpoOKa Mprudopa repMeTHIHO
3aKkpbIBaeT cocyl. Ilpaktuueckas yactb. Llenb paboThl: SKCIIEPUMEHTAIIBHO OIPEAEIUTh OOBEMHYIO JI0JIO
KHCIIOPO/ia B BO3IYXE .

Jlonoanumenvnoe obopyoosanue: IpudOP s ONIPENIEICHUs COCTaBa BO3/1yXa, IITaTUB, CHUPTOBKA,
CTEKJISIHHASI M1aJI0YKa, JIy4HHa, CTaKaH C BOJOU.

Mamepuanvt u peakmugwl: KpacHbiit hocop.
Texuuxa 6ezonacnocmu: C 0OCTOPOKHOCTHIO 00paIiaTbes ¢ ropsmuM hochopom.
Hucmpykyus K 6bI1noaHeHUIO:

1.KpucranmmzaTop HamoJ0BHHY 3aMoJHUTE BO10H. Ha moBepxHOCTH BOabI momMecTuTe hapPopoByro Yamky
¢ 1—1,5 r cyxoro kpacHoro ¢gocgopa. 2.06paTiute BHUMaHUE HAa HEOOXOAUMOE YCIOBHE IKCIIEPUMEHTA —
BIAXKHBIN Pochop ucronp3oBath Heb3s! Docdopa T0KHO OBITH B3STO OOJBINE, YeM TPeOyeTCst s
CBSI3bIBaHHUS BCETO KHCIOPOJa, HAXOAALIErocs B CoCy/Ie.

1. Ortkpoiite npoOKy npubopa 1 MOMECTUTE KOJIOKOJ B KpUCTAIU3aTOp ¢ Booi. [lorpy3ure koiokos
B BOJly HACTOJIbKO, YTOOBI YPOBEHB BOJIbI COBIAJAl C HUKHUM JeJIeHHeM Kojiokona. Ilpu atom
HIDKHHUM Kpall KOJIOKOJIa He I0JKEH JOXOIUTh J10 IHA KpUcTajuiu3aTopa . i 3Toro KojaoKos
3aKpenuTe B IITATHBE WK NOMECTUTE Ha THO KPUCTAIIIM3ATOPA JABE CTEKJISIHHBIE AJIOUKH .

2. CuibHO pa3orpeB KOHEIl CTCKIISTHHON TAJIOYKH, OIYCTUTE €€ B KOJIOKOJ  mogokrute docdop. Kax
TOJBKO (ocdop 3aropesncs, ObICTPO U3BJIEKUTE NAJOUYKY U 3aKpOHTE KOJI0KOJI poOkoi. Konokosn
3aMOJIHAETCS TYCTHIM OCJIBIM JBIMOM, COCTOSIIIIUM M3 YacTH4eK (GoCcHOPHOTO aHTHAPUIA.

3. IIpu ropenun pochopa 06bEM BO3Tyxa BHYTPH KOJOKOJIA BHAYajIe OT HAarpeBaHUs HEMHOTO
YBEJIMUYUBAETCS, @ YpOBEHb BOJIbI B KOJIOKOJIE TOHMXKaeTcs . [To Mepe pacxooBaHMsI KHUCIIOpoaa
IU1aMs IOCTeNeHHO racHeT. benblil pocdopHblit anruapu pactsopsiercs B Boge . Cocyn
OXJIXKJAETCsl, Fa3 B KOJIOKOJIE ITOCTETIEHHO YMEHbIIAETCs B 00bEME . YPOBEHD BOJBI B KOJIOKOJIE
NOBBIIIAETCS . B KpucTanau3aTop JojeiTe BoJbl B TAKOM 00beMe, YTOObI BHYTPU M CHAPYKU
KOJIOKOJIa YPOBHHU ObUIM OJAMHAKOBBI M COBIAJAJIA CO BTOPHIM JIEJIEHHEM KOJIOKOJIA.

6 . OTkpoiiTe TPUOOP U MPH MTOMOIIU TOPAIIEH JTyYUHBI YOSIUTECH B TOM, UTO OCTABIIUICS B KOJIOKOJIE Ta3
HE TIOJIepKUBAET ropeHus. Pe3ynpTaTsl HabMIOIeHUI

Yucno nenenuit B npudope, Yucno nenenuit B npudope,
3aIMOJIHEHHBIX BO3yXOM (10 3aMoJHEHHBIX ra3aMu (I1ociie
IPOBE/ICHUS PEaKIIH) IIPOBE/ICHUS PEaKIUH) Kakoii ra3z npopearuposain?
BriBombI:

B BeIBOax yka3arh coJiepKaHue KUCIOpoia B Bo3yxe (B %).




Kontponbasie Bonpockl: 1.Kakoii ra3 pacxoayercs npu cxuranuu ¢pocdopa B Bozayxe? 2.Kakoit 00bEM
KHcaopoa B Bo3ayxe? CKOJIBKO 3TO cocTaBisieT B poueHTax? 3.IloueMy 11 mpoBeAeHUs SKCIIEpUMEHTA
O0epyT u30bITOK ocdopa?

4.Kakoii ra3 ocTajcs B KoyiokoJjie mociie cropanus pochopa? 5.3aganus qis noarorosku k ' MA, BITP
VYkaxure, B KaKylo IPYIITY BXOJST BEIIECTBA, 3arPA3HSIONINE BO3AYX:

1. BOASIHOI Map, YIIIEKUCIBINA ra3; 2.CEPHUCTBINA ra3, OKCUIBI a30Ta; 3.KUCIOPO/I, a30T; 4.reui,
KHUCJIOPOJI

9 kjaacc

JemMoHcTpanuoHHblil 3kcniepuMeHT Ne 1. «TensioBoii 3¢ dexkT pacTBOpeHHs BelleCTB B BO/ie)»

Teopernueckas yacTb. PacTBOpeHHE BEIIECTB MPEACTABISET COO0H CI0KHOE (PU3UKO-XUMHUYECKOE SIBICHUE,
3aBHCSIIEE OT IPUPOJIbI PACTBOPEHHOTO BEIIECTBA M PACTBOPUTEIIS, OT TEMIIEPATYPhI U KOHLIEHTPALIUH
00pa3yromierocst pacTBopa.

[Ipu pacTBOpeHUH KPUCTAUIMYECKUX BEILIECTB B BOJIE IPOUCXOAT TPU OCHOBHBIX Iporecca. 1.Paspymienue
KPUCTAJIJINYECKON PEIIETKU PACTBOPSIEMOI0 BEIIECTBA — SHIAOTEPMHUYECKHUN ITPOLIECC.

1. Tunparamus, T.€. B3aUMOJACHCTBUE YaCTHI] (MOHOB MJIM MOJIEKYJ) PACTBOPSIEMOTO BEIIECTBA C
MOJIEKYJIaMH BOJIbI — 3K30TepMHUUecKuit porecc . 3.IlepeHoc TuapaTupOBaHHBIX YACTHI] OT
IPaHHIIBI KPUCTAJUI-PACTBOP B 00N 00BEM pacTBOpa, 3TOT MPOIECC HE COMPOBOKIACTCS HU
BBbIJIETICHUEM, HU TIOTJIONICHUEM TEIUIOTHI.

B 3aBucumocTu ot TOro, TEMIoBoi 3pPEeKT KaKoro U3 ABYX MPOIECCOB (pa3pylieHHEe KpUCTalia WK
TUApATalNs YacTHUIl) Ipeodianaer, oOmuid TeraoBoi 3pPeKT pacTBOPEHHS MOKET OBITh BEIIMUYNHOMN
MOJIOKUTEIBHON WIIM OTPULIATENBHOM.

ITpakTuyeckas 9acte. [lens pabomul: ONPENETUTb TEIUIOBON 3P PEKT pacTBOPEHHs CEPHOI KHCIIOTHI,
TMJIPOKCUIA HATPHUS U HUTPATa aMMOHHUS .

Ilepeuens oamuuxos yughposou rabopamopuu: NaTINK TEMIEPATypbl MIIATHHOBBIH .

Hononnumenvnoe ob6opyoosanue: crakad Ha 150 M1 — 3 1IT.; CTEKISIHHAS MaJIOYKa; IPOMBIBAJIKA; MEpHast
npoOupKa; mmnaTesp — 2 1T .

Mamepuaﬂbl u peakmuensl. CCpHAA KUCIIOTA (KOHI_I .); TUAPOKCUI HATPpUA KpHCT&HJ’IH‘ICCKHﬁ; HUTpPAT
AMMOHMUA .

Texnuka 6esonacnocmu: 1.CepHas KUCI0Ta U THIPOKCHU] HATPHS SIBJIIIOTCS arpEeCCUBHBIMU BELIECTBAMHU.
Heo6xoanMo octeperarbes UX MOMAAaHus Ha KOXKY U ofiexay. 2.bepeus rinaza! 3.Heo6xonuMo moMHUTH
paBWIIo pa3BeneHus kuciot. 4.Ha pabouem mecte noKHBI OBITH HEMTpanu3yroue cpeacTa: 2%-Hble
pacTBOpHI I'MIpOKapOOHaTa HATPUS U YKCYCHOM KHCIIOTHI.

Hucmpykyus K 661n0IHEHUIO:

1.B nepBerif crakan HaneTe S0 mut Bojbl. 2.C MOMOIIBIO JaTUrKa ONPECUTE €€ TeMITepaTypy.

1. OrmepbTe 10 M KOHIIEHTPUPOBAHHOW CEPHON KUCIOTHI U MEAJIEHHO, ITPH MepeMEIINBaHuN
pacTBOpa CTEKJISTHHON MaJIOYKOM BIMBATE CEpHYIO KUCIOTY. OOpaTHTe BHUMaHKE Ha MOPSAI0K



CMELIMBAHUs BOJbI U CEpHOM KUCIOThI! CrieauTe 3a MN3BMEHEHUEM TEMIIEPATYPhI IPU PACTBOPEHUH
kuciaoThel. Hanbosee BrICOKOE OKa3aHKUE TEMIIEPATyphl 3aHECUTE B TaOIUILy. J[aTUMK TIIATEIBHO
MPOMOMTE BOJIOM.

2. Bo BTOpO#i CTakaH MOMECTUTE OKOJIO 8 T TBEPOTO MOPOIIIKA TUAPOKCUAA HATpHsI U BieiTe 50 M
BOJbl. OIyCTUTE AATUMK TEMIEPATYPHI U Nepemeniaiite pactBop. OTMETbTE CaMO€ BBICOKOE
3Ha4YCHME TeMIlepaTypsl. TIIareaIbHO IPOMONTE JATYUK BOJOM.

3. B Tperuii ctakan HachIbTe 15 T MENKOKPUCTAILTMYECKOTO HUTpaTa aMMOHHMS U mipuiieiite 50 M
Bo/bl. ONyCTHTE AaTYMK TEMIEepaTyphl H OBICTPO mepeMernaiite pactsop. Hanbonee Huzkoe
3HaYEHHUE TeMIIepPaTyphbl 3aHECUTE B TAOJIHUILY.

Pe3ynbrarel n3aMepenunii/Ha0o1eHui

Uccnenyemas cuctema | JuctuirpoBaHHas Boja Boxa +H2SO04 Bona+ NaQH | Bora+NHgNO3

Temneparypa, °C

Buisoowi:

OTpa3uTh, KaKOH TEIUIOBOM AP PEKT MpeodIIagaeT Mpu paCTBOPEHUH B BOAE CEPHOW KUCIOTHI, HUTpaTa
aMMOHMSI, THJIPOKCUA HATPUSI.

KOHmpOJZbele eonpocsl.

1.00bsacHuTE, TIOYEMY NIPU PACTBOPEHUM OJHUX BEILIECTB B BOJE BBIJEISAETCS TEILJIOTA, IPYTUX —
norjomraercs. 2.IIpeamnonoxute TemaoBoi ag ekt mporecca pacCTBOPEHHS B BOJIE THAPOKCH A KaHsl.

[TpakTryeckas pabota Ne 1. DIEKTPOIUTHI U HEIIEKTPOIUTHI

Teopernyeckas yacte. [Ipy pacTBOpeHHH B BOJI€ HOHHBIX COEAUHEHUN MOJIIPHBIE MOJIEKYJIBI BOJbI
OKPYKaloT (COJIbBATUPYIOT) 3apsKEHHbIE HOHBI, IEPEBOJIS UX B pacTBOP. MoJIeKYIsIpHbIE COEAMHEHUS
COJIbBAaTUPYIOTCS, HO HE PacnaJaroTCs Ha HOHBI . B mepBoMm ciydae pacTBOp NMPOBOJIUT DIEKTPUUECKUN TOK,
BO BTOPOM HET .

OnpenenuTh NPUHAIICKHOCTH BELIECTBA UJIM PACTBOPA BEUIECTBA K 3JIEKTPOIUTAM MOYKHO MPU OMOIIHN
M3MEpEHUs 3JIEKTPOIIPOBOAHOCTHU. ECiu 31€KTpONpOBOAHOCTD BEIHKA, TO UCCIEAYEMBIH O0BEKT —
aneKTponuT. Ecnu 3HaueHne eKTponpoBoAHOCTH MeHbIe 20 MKCM/CM, TO 3TO HEAJIEKTPOIIUT .

IIpakTHyecKas 4acThb.

lle]lb pa6ombl: OIPCACIIUTL ITPUHAMJICIKHOCTb BCIICCTB, cMecell BEIIECTB U PacTBOPOB BCIICCTB K
QJICKTPOJHUTAM U HEQJICKTPOJIUTAM .

Ilepeuensy oamuuxos yughposou 1abopamopuu: NaTIUK IEKTPOIPOBOJAHOCTH . JIONOTHUTENBHOE
obopymoBaHue: cTakaHbl Ha SO MIT; ITATHB C 32)KUMOM; IPOMBIBAJIKA . MaTepHasIbl U PeaKTHBHI:
TUCTHJUTHPOBaHHAs BoJa; o 20 MJI STUIIOBOTO CIUPTa, OEH3MHA, KEPOCHHA; 5%-HOTO pacTBOpa caxapos3bl,
pactBopa crimprta (1:1), 5%-HOTo pacTBOpa XJIopuaa HaTpus; 5%-HOTO pacTBOpa XJIOPOBOI0poaa; 5%-HOTo
pacTBopa ruJpoKCcHIa HaTPUs, IIOBapeHHast coJb (TBEpas), caxap (TBEPIBIA) .

Texuuxa 6eszonacnocmu. Ilpu paboTe ¢ TOPIOYUMHU KUAKOCTIMU (CIIHPT, OEH3UH, KEPOCHH) BOIU3U HE
JOJKHO OBITH OTKPBITOTO OTHS.

HHcmpym;uﬂ K 8bINOJIHEHUIO.




1.B cTakan nmomecTuTe MOBAPEHHYIO COJIb U OIYCTUTE B CTaKaH JAaTUUK AJIEKTPONPOBOJHOCTH . [IpoBoaut
JIM COJIb DJIEKTPUUECKU TOK? 2. AHAJIOTUYHBIE AEHCTBUSI IPOBENUTE C caxapo3oil . 3 . B crakan Hanelite 20
MJI UCCIIEYEMOI'0 pacTBOpa.

1. OmnycruTte B HETO JATYHK JICKTPOIPOBOAHOCTH, 3aKPEIIEHHBIN B Jarnke mratua. Habmogaiite 3a
M3MEHEHHUEM 3HAYCHHSI 3JICKTPONPOBOAHOCTH. Koria mokazanus qaTdavka mepecTanyT U3MEHSIThCS,
3aIUIIATE €r0 3HAYCHUE B TAOIUILY .

2. O6parute BHUMaHue! J[aT4nK MOCIe KaKI0ro ONbITa TIIATEIHHO IPOMBIBACTCS BOJIOK. 6.3aTeM
JATYMK OMYCTUTE B CICAYIONIMIA PACTBOP . AHAIOTUYHBIEC IEHCTBUS TIPOJICIAUTE CO BCEMHU
pactBopamu. Pe3ynbraTel H3MEpEHUI

Ne Ha3Banue Bemiectsa, 3HavYeHUE ICKTPOIPOBOAHOCTHA, MKCM/CM | DIEKTPOIUT UITH HEAIIEKTPO
omeita | pacTBopa

1

2

KOHmpOJZbele eonpocsl.

1.O6pa1uaI0T BHUMAHHC, YTO HU JUCTUJIJIMPOBAHHAA BOJA, HU TBéleaﬂ COJIb HC IPOBOIAT 3JICKTPUUCCKOI'O
ToKa. Tem He MeHee pacTBOpP COJIK B BOJAC IIPOBOAUT BHGKTpI/I‘{CCKI/Iﬁ TOK. ITO 3HA4YUT, 4YTO B paCTBOpPEC
OTKYZAAa-TO HNOABJIAIOTCA IMOABUKHBIC 3apsAAbI. HOI[ 9TO Ha6JIIOI[€HI/IC BBOJAT OIIPCACIICHUEC BJICKTPOJIMNTA U
MCXaHH3M SHGKTpOHHTquCKOﬁ Jucconuanuu.

2 . Bcerna u BoIHBIC PacTBOPHI BEIIECTB IIPOBOIAT ANIEKTpUUecKuil Tok? He Bceraa, T.e. HEKOTOpbIE
BEILIECTBA HE JJAIOT HOHOB IIPH PACTBOPEHUU . ITO — BEIIECTBA C MOJICKYJISIPHON KPUCTAJUIMUYECKOM
pewmérkoit. 3.3ananus gt noaroroku k I'NA, BITP

A) K xopo11o pacTBOPHUMBIM 3JIEKTPOJIUTAM OTHOCSTCS:

l.runppoxcun 6apust; 2.¢pocdar maraus; 3.cynbdua meau(ll); 4. xkapobonat kanpuus. b) DnexTpuueckuit Tok
IIPOBOJUT:

1.paCTBOp OTUJIOBOTI'O CIIMPTA, 2.paCTBOp TJIIMLCPHUHA, 3.paCTBOp TJIIOKO3EI; 4.paCTBOp THUAPOKCHUJA KAJIbIIUA.

Jlaboparopusiii onbiT Ne 1. «BnusiHue pacTBopuTesst Ha JUCCOLUALIUION»

Teopernyeckas yacts. Bo MHOTHX XJ0pHaax NMEPEeXOAHbIX METAIOB CBA3U UMEIOT B
3HAYUTENIBHON Mepe KOBAICHTHBIN XxapakTep . MajonoispHble pacTBOPUTENH (CIIUPT UITH alleTOH )
COJIbBATUPYIOT MOJIEKYJIBI IIeTKOM. [1pu 106aBiaeHIN BOIBI OHA COBBATUPYET UOHBI, BHI3bIBAS
AJIEKTPOJIUTUYECKYIO AUcconnanuio . [IBeT pacTBopa rpu 3T0M U3MEHSIETCS, a AIEKTPOIIPOBOJHOCTD PE3KO
BO3pACTaET .

ITpakTuyeckas yactb. Llenb paboTsl: chopMUPOBATH MPEACTABICHUE O POJIU PACTBOPUTEIIS B
ANEKTPOIIUTUYECKON JUCCOIUAIIIH.

Ilepeuens oamuuxoé yughposoii 1abopamopuu: NaTINK IEKTPOIPOBOIHOCTH .
JonornumenvHoe 06opyoosanue: TBa BBICOKUX XUMUYECKUX cTakaHa (50 miT); CTeKIISTHHAS MalovKa.

Mamepuanvi u peakmussi: CuCl2 06e3BoaHbIN (MMeeT KopruuHeBBIH 11BeT . [lomyuaroT, HarpeBas
KPUCTAJJIOTUAPAT B YalIKe JJIs BbIIAapUBaHUA . XPaHAT B IUIOTHO 3aKPHITOM COCY/I€); alleTOH WJIM CIUPT .



Texnuka b6ezonachocmu: 1 . CHupT U alleTOH — TOPrOYHE BemecTBa. He MCTob30BaTh OTKPHITOE TUIAMS.
CrenanbHble Mepbl 0€30IaCHOCTHU IPU paboTe ¢ TOPIOYNMH KHUIKOCTIMU. M30erats nonaganus conen
MeIH Ha KOXKY U OJIeXK]y, TaK KaK OHU SJJOBUTBHI.

2 . [Ipu monagaHuM CMBITh XOJIOJHOM BOJION O€3 MbLIA.
Hncmpykyus Kk 861n0JHEHUIO:

1. B xumudeckuii crakad HacwimbTe ~0,5 T 6e3BoaHOTO XNopuaa meau (1) CuCl2 u naneiite ~25 mi
CIMpPTa WM alleTOHA .

2. PacTtBOpHTE BelIECTBO, IEPEMELINBAs COACPKUMOE CTaKaHa CTEKIIIHHOW nanoukoil. Ecimu

pPacTBOPUTH COJIb OJHOCTBIO HE yAAE€TCs, aKKypaTHO CIIETe NOJy4YEeHHBIH pacTBOp B IpYyroi

CTaKaH.

[Torpy3ute B pacTBOp LYy JaTYMKA JIEKTPONPOBOJAHOCTU U U3MEPHTE AIEKTPOIPOBOJIHOCTD .

4. OOparuTe BHUMaHHE Ha LBET pacTBopa. [Ipuneiite k pactBopy 25 mi Boasl. [lepemernaiite,
o0OpaTuTe BHUMaHKUE Ha U3MEHEHHE OKpacKu. 5.113MeppTe 31eKTpOIpOBOHOCTh OIYYEHHOTO
pacTBopa .

w

Pe3ynbrarel n3mMepeHuii/Ha0ro IeHAN

BemectBo | DneKkTponpoBOIHOCTH B CIUPTE DIIEKTPONPOBOIHOCTh TIOCIIE JOOABIEHHUS BOJIbI
(arreToHe)

Xnopun meau (1)

Bv1600b1: OTpa3uTth BIMSHUE PaCTBOPUTENS HA AIEKTPOIPOBOIHOCTD COJIH.
Konmponvnvie 6onpocwi: 1.0 4€M CBUIETEIBCTBYET POCT IEKTPOIPOBOTHOCTH COJIH MIPU JOOABICHUH

Bobl? 2 . [louemy u3zmMensiercs uBet pactsopa? 3 . Kak Biuser npupoja pacTBOpPUTENS Ha
ANEKTPOJINTUYECKYIO TUCCOLUALNIO?

Jlaboparopusriit onbIT Ne 2. «CUITbHBIE U CITa0BIE AIEKTPOIUTHD)

Teopernyeckas 4acTb. DJIEKTPOIUTAMU HA3bIBAIOTCS BEIIECTBA, PACIIAIAlOIINECS HAa HOHBI BCIEICTBUE
BJIEKTPOIUTAYECKOMN

JUCCOoHanu. PaCTBOpI)I OJICKTPOJHUTOB ABJIAIOTCA MPOBOAHUKAMHA BTOPOI'0 poJia, TaK KakK IIPOBOAAT
BHGKTpI/I‘ICCKI/Iﬁ TOK 3a c4€T noHOB. I1o crocoOHOCTH K BHGKTpOHI/ITI/IquKOI\/’I AuCcoaiuu 3JICKTPOJINTBI
YCJIOBHO pa3acIsitOT Ha CUJIBHBIC U ciaople. CUITBHBIC SJICKTPOJHUTHI MPAKTUYCCKU MMOJITHOCTBIO
AUCCOLIMHUPOBAHBI HA NOHBI B pa36aBHeHHLIX pacTBOpax . K HuM oTHOCSTCS MHOTHE HCOpTaHNYCCKUEC COJIH,
HCKOTOPBIC KUCJIOTHI U IICJI0YHN

. CnabOblie QJICKTPO- JIUTHI JIMIIb YaCTUYHO AUCCOLUHUPOBAHLI HA HOHBI, KOTOPBIC HAXOAATCA B JUHAMUYICCKOM
PaBHOBECHUHN C HCAUCCOIITMUPOBAHHBIMU MOJICKYJIaMU . K cimabpim OJICKTPOJIUTAM OTHOCATCA MHOT'UEC
OpraHn4C€CKUC KHUCJIOTBI U OCHOBAHUA .

IIpakTuyeckas 9actb. [lenv pabomul: ONPENESINTD, ABISIOTCS JH BbIIaHHBIE BEIIECTBA CHIIbHBIMU WIIN
CJIa0BIMU AJIEKTPOJIUTAMU HAa OCHOBAHUH U3MEPEHUS AJIEKTPOIPOBOIHOCTH UX PACTBOPOB .

Ilepeuens oamuuxoé yughposoii 1abopamopuu’: NaTIUK IEKTPOIPOBOTHOCTH .

JonoanumenvHoe obopyoosanue: TPU XUMUYECKUX cTakaHa (25—50 mi1), MpoMBIBaiKa C
JTUCTUILTMPOBAHHOM BOJOH .




Mamepuanvt u peakmuswt. 10 %-Hble pacTBOPHI COISTHOM, A30THOM U YKCYCHOM KUCIOT (KEJIaTeIbHO B
KarenbHuIax); GuiIbTpoBajabHas Oymara .

Texnuka 6ezonacnocmu: Cobmoaaiite Mepsl 6€30MaCHOCTH IPU padOTE ¢ KUCIOTaMU U
IIET0YaMH.

HHcmpym;uﬂ K 8bINOJIHEHUIO.

=

B tpu crakana Haneute 1o 25—>50 M1 TUCTUIUIUPOBAHHOMN BOJBI.

2. B mepBbIii ctakan 1o0aBbTe 1 Karuio yKCYCHOM KUCIIOTHI, BO BTOPOM — COJISIHOM, B TPETHH —
a30THOM.

3. H3MmepbTe IeKTPOIpPOBOIHOCTh KaXKIOTO PACTBOPA, BRITUPAS IIyT (PUIBTPOBATHHONW OyMaroi mociue

KakJ0ro usmepenus . Pe3ynbTaTel u3amMepeHui

Ne 3HaueHHUE QJICKTPOIIPOBOAHOCTH, MKCM/cM HazBanmne BBIJAHHOI'O BEUICCTBA

Bv1600bi: OTpaszute NpUHAIEKHOCTD BELLIECTB K CUIIBHBIM U cl1a0bIM 3J1eKTposuTaM. KoHTposbHbIe
BOIIPOCHI:

1.ITouemy pacTBOp COJIIHOM KMCIOTHI JIydllle IPOBOIUT 3JIEKTPUUECKUH TOK IO CPABHEHHIO C PACTBOPOM
YKCYCHOM KUCH0ThI? 2.K Kak1M 3J1€KTpOIUTaM OTHOCUTCSI pacTBOP a30THOM KUCHOTHI? 3 . 3aiaHue 1
noarorosku x ' MA, BITP

cDOpMy.]'IbI TOJBKO CITa0BIX SJICKTPOJHUTOB NPCACTABJICHBI B pALY:

l.Ca(OH)Z, H28, H2$O4 2.H2003, NH3'H20, H2$ 3.KOH, KN03, HCI 4.ZnSO4, MgCIz, HBr

JlemoHcTpanoHHbIN onbIT Ne 2. «3yueHue BIUSAHUS pa3iInuHbIX (PaKTOPOB HA CKOPOCTh PEaKIIUN»

Teopernueckas yacTb. CylecTByOT pa3Hble MOAU(DUKALIUK TpHOOpa JUIs N3YUYEHHUS] XUMHUECKUX PEeaKLni.
B 01HO# KOHCTPYKIIMH pOJIb PEaKTOpa BBIMTOJIHAET OObIUHAs IPOOUpPKa, B APYroil, 6ojiee COBpeMEeHHOU, —
cocyn Jlannonera.

OpnHako TeXHMKA IEMOHCTPALMH SKCIIEPUMEHTA OCTAETCA OJIMHAKOBOM. MEHsAETCs JIMILIb MOPAJ0K
CMEIIMBAaHUA pearupyromux Bemects. CHavana B MpoOUPKY-pEeaKkTop 3aJIMBaETCsl paCTBOP KUCIIOTHI, a B
HEro IoMeIaeTcs TBEPAOE BEMIECTBO (LIMHK, Mpamop).

[paktuyeckas yacth. Llenb pabOThI: H3yYUTh BIMSHUE PA3IHUHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM
pEaKIvH.

Ilepeuens oamuuxoe yughposoii 1abopamopuy: NaTIMK TEMIIEPATYPhl TUTATUHOBBIH.

Hononnumenvnoe 060opyoosanue: IpuodOP A U3YUEHUSI CKOPOCTH XUMHUUECKUX PEAKIUI; IIEKTpUYecKas
IJIMTKA; CTAKaH XMMHYECKUI Ha 250 MJI; mmaTesnb; KpUCTaaIn3aTop JUisl IPOMBIBAHUS COCYI0B JIaH10bTa;
npobupku [1X-21 (3 wT.) .



Mamepuansi u peakmussl: consiHast kucioTa (4%-ubli); consiHast kucyoTa (10%-Hslif); KycOuku Mpamopa;
MOPOLIOK MpamMopa; yKcycHasi kuciota (6%- Hbli); HUHK; nepokcu Bogopoaa (3%-Hblil); TUOKCH]
Mmaprasxma (IV) .

Texnuxa 6esonacrnocmu: Cobm0aTh MpaBuiIa paboThl ¢ KUCIOTAMHU M HAarpeBaTeIbHBIMHU JIEKTPUICCKUMHU
npubo- pami .

Hncmpykyus K 8binonnenuro.
Onvim [ .BnusiHue Npupo/ibl pearupyroirx BeIEeCTB Ha CKOPOCTh XUMUUECKOU PeakIu

B onno xoneno cocyna Jlangonsta Haneiite 3 mut 1 M pactBop yKcycHOM KUCTOTHI ( 6%-HbII pacTBOp), B
Jpyroe KoJIeHO romMecTuTe 2—3 rpanyiibl IMHKa. Bo BTopoil cocyn Jlan- nonbTa Haneiire 3 mu1 | M
COJISTHOM KHUCNOTHI ( 4%-HbIi), B Ipyroe KoJieHo — 2—3 rpanyiisl HuHKa . [Ipucoeannure cocyabl
Jlanm0bTa K MAHOMETPUYECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO TepesieiiTe KUCIOTHI B cocyaax JlaHmonbTa K rpaHyiiaM UHKA.
CpaBHUTE YPOBHHU KHUAKOCTH B MAHOMETPHUECKUX TpyOKax. Yuariuecs Ielai0T BBIBOA O pa3HON CKOPOCTH
XUMHYECKUX PEAKIIUH .

Onvim 2. Bnusinue KOHUEHTPAIMU PearupyromfX BEeIeCTB Ha CKOPOCTh XMMHUYECKON peaKIuu

B onHO KoneHo cocyna Jlannonbra Haneire 3 mi 4%-Hoi CONSTHON KUCIIOTHI, B APYroe KOJIEHO IOMECTUTE
2—3 rpanyinsl nuHKa . Bo BTopoii cocya Jlannonbra Haneire 3 M 10%-Hoii COJIIHON KUCIIOTBL, B APYToe
KOJICHO — 2—3 rpanybl nuHKa. [Ipucoenunure cocyasl Jlan10apTa K MAHOMETPHYECKUM TPYOKaM.

O6parute BHUMaHue! OHOBPEMEHHO MepelieiiTe KUCIO0ThI B cocyax JIanaonbTa K rpaHysiaM [IMHKA.
CpaBHUTE YPOBHHU KHUJAKOCTU B MAHOMETPUUECKUX TpyOKax. Yualiuecs JelaioT BbIBOJ O pa3HOM CKOPOCTH
XUMHUYECKHUX PEAKIINM.

Onvim 3. BnusiHME TeMIIEpAaTyphl pearupyroliuX BEIIECTB Ha CKOPOCTh XUMUYECKON peaKuu

B onno xoneno cocyna Jlannonera HaneiTe 3 mut 10 % consiHOM KUCIIOTHI, B IPYroe KOJIEHO OMECTUTE
2—3 rpanyinsl nuHKa . Bo BTopoii cocyn Jlannonsra Hanelre 3 Ma 10%-HoM coJisi- HOW KHCIIOTBI, HAarpeTou
Ha BojsiHOM 6ane 110 50 °C, B npyroe KoneHo — 2—3 rpanyiasl nuHKa. [Ipucoenuuure cocynbl JlanmonbTa K
MaHOMETPUYECKUM TPyOKaM.

Oo6parute BHMMaHue! OTHOBPEMEHHO MepeieiiTe KUCIO0ThI B cocyax JIanaonbTa K rpaHysiaM IIMHKA.
CpaBHUTE YPOBHHU KHIKOCTH B MAHOMETPUUECKUX TPyOKax. Yuariuecs JenatoT BHIBOJ O Pa3HOH CKOPOCTH
XUMHYECKHUX PEAKIIMH .

Onvim Ne 4. BnusiHYE IOBEPXHOCTH CONPUKOCHOBEHHUSI pEarupyrOUX BEIIECTB HA CKOPOCTh XUMHUYECKON
peakuuu

B onHo xoneHo cocyna JlangonbsTa HaneiTe 3 Ml 4%-HOM COJISTHOM KHCIIOTHI, B IPYro€ KOJIEHO IOMECTUTE 1
I Mpamopa, B34TOro B BUJie Kycouka. Bo BTopoii cocyn JlannonbTa Haneiite 3 mit 4%-Hol consiHOM
KHCJIOTHI, B Ipyroe KoyieHo — | r nopouka Mpamopa. [Ipucoenunure cocyas! Jlannonpra K
MaHOMETPUYECKUM TPyOKam.

Obpamume enumanue! OTHOBPEMEHHO NEpeJIeTe KUCIOTHI B cocynax JlaHaoapTa K MpaMopy LIMHKA.
CpaBHHTE YPOBHU JKUAKOCTH B MAHOMETPUYECKHUX TPyOKaxX. Yualuecs J1e1atoT BEIBO O pa3HOW CKOPOCTH

XUMHYECKUX PEAKIIUH.

Onvim 5. Bousaue KaTaJiM3aTopa Ha CKOPOCTb XUMHYECKOM pcaknuuu



B crakan ¢ Bonoit, Harperoit 10 50 °C, momecTuTe 2 1eMOHCTPAaIIMOHHBIE IPOOUpPKHU ¢ 2 MiT 3% -HOTO
pacTBopa MmepoKCuaa BOAOPOIa. Beinep:kuBatoT MpoOUPKHU B BOJIE OKOJIO 2 MUH. M3BlIeKHTE TPOOUPKH U3
BOJISTHOM OaHM M MPOJEMOHCTPUPYHTE YUAIUMCS PE3YyIbTaT — Ha CTEHKAX MPOOUPKHU MOSIBUIUCH My3bIPHKH
rasza kuciaopoza. B oqay u3 npoOupok BHEcHTe Ha KOHUMKE ImaTesns anokeun mapranna (IV) . HabGmronator
SHEPTUYHOE BBIICJICHUE KUCIOPO/Ia.

Konmponvrnvie sonpocwi: 1.0T Kakux (HaKTOpOB 3aBUCUT CKOPOCTh XUMUYECKOH peakiuu? 2.1Touemy
pasiokeHue nepoKcuaa BOIOpo/ia B MPUCYTCTBUU AUOoKcHaa Mapranna (IV) cHauana unér ouens ObICTpO, a
3aTteM 3amejyisiercs?

1. 3apmanus s pa3BuTUS GYHKIMOHATIHHON IPAMOTHOCTH:

B Tpu oguHakoBbIe MPOOUPKU YUEHUKH HAJTMIIM TI0 5 MJI pacTBOpA COJITHOM KHCIOTHI OJTMHAKOBOM
KOHIIEHTpaluu. B nepByro npoOupKy MOI0XKUIIN CTPYKKH XkKelle3a, BO BTOPYIO — CTPY>KKH LINHKA, B TPETHIO
— CTPY’KKH HEM3BECTHOT'O CBETIIOTO SPKO OJIECTAIIETO

metania. Hanbosee ”HTEHCHBHO BbIJICJICHHE Ta3a HAOIIOAAIN B TPEThEH NPOOHPKE C HEU3BECTHBIM
MeTauioM. Bo BTopoil nmpobupke ¢ IMHKOM HHTEHCUBHOCTD BbIJEJICHU ra3a Obljla MEHbILIE, YEM B TPEThEH.
B niepBoii mpoGupke ¢ xene30M HHTEHCUBHOCTD BbIJIEJICHMS ra3a Obljla HAUMEHbIIEH.

a)/leiicTBue kakoro (hakTopa, BIUIOIIEr0 Ha CKOPOCTh peaklinu, Habmoaany ydamuecs? 6) Kakoii merasmn
MOT HaXOJUTHCS B TPETheH MpoOupke? 3anuinre Ha3BaHue MeTasa.

1. Harpadwuke npepcraBieHa 3aBUCUMOCTb KOHIIEHTPAIIMH UCXOIHBIX BEIECTB U MTPOYKTOB PEAKIIUN
OT BPEMEHH MTPOTEKAHUS PEAKIIHU:

Puc. 20. I'paduk 3aBHCUMOCTH KOHIIEHTPAIIMK UCXOTHBIX BEUIECTB U MPOIYKTOB PEaKIMH OT BPEMEHU
IIPOTEKAHUs PEaKLUU

Omnpenenure, Kakas KpuBas OIMMCHIBAET U3MEHEHUE KOHIIEHTPALMK NCXOJHBIX BEILIECTB, a KaKas —
IIPOTYKTOB PEAKIINH .



		2023-11-01T18:44:04+0200
	Тульская Ольга Вячеславовна




