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IlosicHuTeILHAA 3aIMCKA

I'pynnossie 3ansitus «IloaroroBka k OI'D» npenHa3HAYEHBI ISl yHAIUXCS
9 xnacca, roroBgamxcs Kk cagade OI'D nmo xumum.

JlaHHBI Kypc CONMPOBOXIaeT y4eOHbIM mnpeameT «Xumus». OH Takke
MOXET OBITb HCIOJIb30BaH ISl pACHIMPEHUsT U  YIIIYOJIGHHs Tporpamm
npeanpo@uabHOro OO0y4YeHHs] MO XUMHH M TOCTPOSHHUS HWHAWBHIYaTbHBIX
00pa30BaTeIbHBIX TPACKTOPUM YHAIIUXCS, TIPOSBIISIIONINX HHTEPEC K HAYKE.

[Iporpamma mnocTpoeHa TakuM O0Opa3oM, 4YTO MO3BOJIAET PACIIUPUTH U
yrayOuTh 3HAaHUSA YYalllMXCA 10 BCEM OCHOBHBIM pa3jeliaM IIKOJBbHOIO Kypca
XMMHHA OCHOBHOM WIKOJIbI, @ TaKke JHMKBUAUPOBATH BO3MOXHBIE MPOOEIIBI.
CopeprkaHue Kypca MpeaHa3HAYeHo ISl OBJAJCHHSI TEOPETUUECKUM MaTepuajoM
U OTpabOTKM MPAKTUUYECKUX HABBIKOB peUICHUs 3ajaHuii vacte 1 u 2
KOHTPOJIbHO-U3MEPUTENIBHBIX MaTEPHUAIIOB.

[Iporpamma paccuurtana Ha 34 gaca. Kypc npoBoauTcs B TedueHue roja mno 1

4yacy B HEZEINIO.

Hean: noaroroska yvamuxcs Kk caaye OI'D no xumumn.

3agaum:

. 3akpenuTh, CUCTEMATU3UPOBATh U PACIIMPUTH 3HAHUS y4YaIlIUXCS IO
BCEM OCHOBHBIM pa3zjieiaM Kypca XMMHUHA OCHOBHOM IIKOJIBI.

. dopmHpoBaTh HaBBIKU aQHAJTUTUYECKOU JeATEeIIbHOCTH,
MIPOTHO3UPOBAHUS PE3YJIbTATOB JIJIsl PA3JIMUHBIX BAPUATUBHBIX CUTYaIIUM.

. Pa3BuBaTh MO3HABATEIbHBIN UHTEpEC, MHTEIJIEKTYaJIbHbIC

CIIOCOOHOCTH B MPOILIECCE TOUCKA PEIICHHUI.

. 0oTpabOoTaTh HaBBIKM BHITTOJIHEHUS TECTOBBIX 3aIaHUI YacTH 1;
. oTpaboTaTh PEIICHNE OCHOBHBIX BUJIOB 3a/IaHUH YacTH 2;

. OTpa0OTaTh HABBIKW BHITIOJIHEHHUS IEMOHCTPAIIMOHHOTO OTIBITA;
. (hopMHUPOBATHh HABBIKA CAMOKOHTPOJISA,

. CIIOCOOCTBOBATH IICUXOJIOTMYECKOI roTOBHOCTH K OI'D.
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. dopmupoBaTh HWHAUBUAYATIbHbIE 00pa3oBaTelbHbIE MOTPEOHOCTH B
BbIOOpE JanbHENIIero npoguis 00y4eHus B CTapIeH IKoJe.

@®opMbl  OpPraHM3alUM  JAeAITEJIbHOCTH:  JIEKIHMH,  IPaKTUKYMBI,
IpaKTHYECKUe padoThI.

®opMbI KOHTPOJIS: MHOTOBapHaHTHOE PAa3HOYPOBHEBOE TEMATHUECKOE U
KOMOMHHMPOBAaHHOE TECTUPOBAHUE, CAMOCTOSITENbHAs paboTa y4yalluxcsi Ha ypoKe
U JIoMa.

Oxupaembie pe3yJbTaThl.

[TomyuenHbIe 3HAHUS JOKHBI TOMOYb YIAIIUMCS:

1.  ycmemrHo ciaTh PK3aMEH M0 XUMUHU;

2. ONpENENUThCSI B BbIOOpPE HMHAMBUIYANBHBIX 00pa30BaTENIbHbBIX
noTpedHocTel (mpoduiist 00yueHus);

3. 3aKpemuTh  NPaKTUYECKUE  HABBIKK WU  YMEHUS  pELICHUS
Pa3HOYPOBHEBBIX 331aHUU.

Metoanbl 4 (pOpMBbI 00yUEHHS.

Meroabl u GopMbl 00yUEHHUs ONPEICISIIOTCS TPeOOBaHUSMU OOYUEHHUS, C
YU4eTOM HMHIWBHUIYATbHBIX W BO3PACTHBIX OCOOCHHOCTEW y4YallluXCs, Pa3BUTUSA U
caMOpa3BUTHUSL JINYHOCTU. B CBA3M € 3TUM OCHOBHBIE TNPUOPUTETHI METOAUKH

M3y4YeHU Kypca:

. 0oOy4eHHE Yepe3 OMbIT U COTPYAHUYECTBO;
. y4eT UHAUBHUIyaJIbHBIX OCOOCHHOCTEHN U MOTPEOHOCTEN yUalluxcs;
. MHTEPAKTUBHOCTh (paboTa B MallbIX TIpYIINax, pOJIEBBIE WIPHI,

TPEHUHTH, BHE 3aHATUH - METOJ] IPOEKTOB);

. JUYHOCTHO-IESITEIbBHOCTHBI M CYOBEKT — CYOBEKTHUBHBIN TOJIXO]
(OonpIIee BHUMAHUE K TUYHOCTH YYAIeTrocs, a He IEISIM YUYHUTENIs, PAaBHOIIPaBHOE
WX B3aUMOJICHCTBUE).

Jist paboTel ¢ ywamumucs, Oe3yCIOBHO, MPUMEHUMBI Takue (QOopMbI
paboThl, Kak JIKIUSA ¥ ceMuHap. [loMHMO J3THX TpPagUIIMOHHBIX (GOopM
PEKOMEHIyeTCsI MCIIOJIh30BaTh TAaKXKE IUCKYCCHUU, BBICTYIUICHUS C JOKJIAaJIaMH,

coAcpiKamMKU OTUYCT O BBIINOJIHCHHHM HWHAWBUAYAJIbHOIO WM TIPYIIIOBOI'O
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JOMAIIHEro0 3aJaHus WIM C COJOKJIAJAaMH, JONOJIHSIOIIMMU JIEKIUIO YYMTEI,
TUTIOBBIC 3a/laHUsl [0 PAa3BUTHIO ECTECTBEHHOHAYYHOH  (YHKIIMOHAIHHON
rpaMoTHOCTH (MeTtoauueckas pa3padborka «DopMUpOBaHUE €CTECTBEHHOHAYYHOMN
IrpaMOTHOCTH Ha ypokax xumum» Ctyk A.B., 2022 r.). Bo3MoxHBI pa3znuyHbie
(opMBbI TBOPUECKON pabOTHI yUaIIUXCsl, KaK HAIPUMEp, «3allUTa PELICHUS», OTUET
10 pe3yJbTaTaM «IIOMCKOBOI» paboThl Ha 00pa3oBaTeNbHbIX caiiTax B MIHTEpHeTe
10 yKa3aHHOU Teme. Takum oOpa3oM, TaHHBIA KypC HE HCKIIOYAET BO3MOKHOCTH
IIPOCKTHOM JEATEIBbHOCTH Y4YalllMXCsd BO BHEYpO4yHOE BpeMs. HMrTorom Takon
JEATEIIBHOCTH MOTYT ObITh TBOPUYECKHUE PAOOTHI.

[IpensiaraemMelil Kypc SIBJISIETCA Pa3BUTHEM CHCTEMBI paHee MPUOOPETEHHBIX
IIPOTPaMMHBIX 3HAHWM, €ro LeJIb - CO34aTh LIEJIOCTHOE IPEACTABICHUE O TEME U
3HAYUTENBHO PACIIUPUTD CIIEKTP 3a/1a4, TOCUIIBHBIX IS YUaIlUuXCsl.

Takum oOpa3zom, mporpaMma NpuUMEHUMa I pa3iIMYHBIX TPyHMd
IIKOJIBHUKOB, B TOM YHUCJIE, HE UMEIOIIUX XOPOIIEeH MOArOTOBKUA. B 3TOM cityyae,
YUHUTEIb MOXET CYy3UTh TPEOOBaHUS M TMPEUIOKUTh B KayeCTBE JOMAIIHHUX
3aJaHUil CO3/laHHWEe TBOPYECKUX paboT, MpU 3TOM Yy JeTed pa3BHUBaeTCA
WHTYUTHBHO-ACCOLIMAaTUBHOE MBINUIEHUE, YTO, HECOMHEHHO, TNOMOKET WM IpHU

BBIITOJTHEHUH 3aaaduii OI'D.

Paznen 1.11i1anupyembie pe3yibTaThbl OCBOEHUSI Y4€0OHOI0 MpeaMeTa

3HaTh/ TOHUMATh:

. XUMHUYECKYI0 CHUMBOJIUKY: 3HAaKH XHUMHUYECKUX JIEMEHTOB, (DOPMYIIbI
XUMHUUYECKUX BEIECTB, YPABHCHUSI XUMUUECKUX PEAKIIUA;

. BAKHEUIINE XUMUYECKHUE TMOHSTHUS: BEIIECTBO, XUMHUYECKUN 3JIEMEHT,
aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE AaTOMHAsI U MOJIEKYJIIpHAsI MAacChl, HIOH, KaTHOH,
aHUOH, XHUMHYECKasl CBS3b, AJIEKTPOOTPULIATENLHOCTh, BAJIEHTHOCThH, CTEIEHb
OKHUCJICHHS, MOJIb, MAJISIPHASI MAcCa, MOJISIPHBIA 00BEM, PACTBOPHI, AIEKTPOIUTHI U
HEDRJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS JIACCOLMALINS, OKHUCJIUTENb 151
BOCCTAHOBUTENIb, OKHCJICHHE W BOCCTAHOBJIEHWE, TEIJIOBOM J(P(HEKT peaxiuu,

OCHOBHBIE TUIIbI PEAKI[MH B HEOPIaHUYECKON XUMMUU;
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° XapaKTCPHBIC ITPU3HAKU BAYKHEUIIINX XUMUUYECKUX HOHHTHﬁ;

° O CymCCTBOBAHNH B3aMMOCBA3HN MCIKIY BaXXHEUIITUMU XUMUYECKUMU
IIOHATUAMU,
° CMBICJI OCHOBHBIX 3dKOHOB M TCOPHH XUMHUH: aTOMHO-MOJICKYJIIpHAsA

TEOpHUsl, 3aKOHbl COXPAHEHHUS MACChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
nepuoauueckui 3akoH . 1. Menneneena.
YMeETh:
Ha3piBaTh
® XUMHYECKHE  DJEMEHTBHI; COCAWHECHUS  W3YUYECHHBIX  KJIACCOB
HEOPraHMYECKUX BEIIECTB; OpraHUYECKUE BeIleCcTBa Mo Ux Gopmylie:
METaH, 3TaH, JTWJICH, AaleTWJICH, METaHOJI, 3TaHOJI, TJIUIECPHUH,
YKCyCHasl KHCJIOTA, [III0KO03a, caxaposa.
OOBACHATE:
e (pu3MYECKUA CMBICT aTOMHOTO (IMOPSIKOBOTO) HOMEpA XUMHUUYECKOTO
3JIEMEHTAa, HOMEPOB TPYNIIbI U MEPUOJA B MEPUOJIUYECKON CUCTEME
JI.1. MenaeneeBa, K KOTOPbIM 3JIEMEHT NPUHAIJICKHUT;
® 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHUS aTOMOB, CBOWCTB 3JIEMEHTOB B
npeenax MaJibIX MEPUOJOB M TJIABHBIX MOATPYIIIL, a TAKXXE CBOMCTBA
00pa3yeMbIX MU BBICIIIMX OKCHJIOB,;
® CYIIHOCTh MpPOIECCa DJICKTPOJIUTUUYECKON AUCCOLUANMHA W PEAKIUN
MOHHOTO OOMEHa.
XapaKkTepu30BaTh:
® XMMHUYECKHUE DJIEMEHTHI (OT BOJOpOAAa 10 KajlbllMs) Ha OCHOBE HX
MOJIOKEHUS B IEPUOJUYECKON CUCTEME XUMUYECKHUX AeMeHToB [[. W.
MenneneeBa 1 0COOEHHOCTEW CTPOCHUS KX aTOMOB;
® B3aMMOCBA3b MEXKIY COCTABOM, CTPOEHUEM U CBOMCTBAMU BELIECTB;
® XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHUX BEIIECTB:
OKCHJIOB, KMCJIOT, OCHOBAHHMH U COJICH.

OnpenensiTh, Ki1acCU(UIIMPOBATH:



® COCTaB BEILIECTB MO ux popmynam;
® BAJICHTHOCTH M CTETICHh OKHCJICHHSI DJIEMEHTA B COCTMHCHHIM,
® BHJ XUMHUYECKOH CBS3H B COCTUHCHHUSX;
® [IPUHAJICKHOCTH BEIIECTB K OMPEICTICHHOMY KJIACCY COCTUHEHUN;
® TUIIbI XUMUYECKHUX PEaKIUi;
® BO3MOKHOCTh IPOTEKAHUS pEAKIIUi HOHHOTO OOMEHa.
CocTaBisTh:
® CXEMbl CTpoeHHuss aToMoOB IMepBbiX 30 3JIEMEHTOB MNEPUOIUYECKON
cucteMsl JI.1. Menaeneena;
¢ (opmMyIbI HEOPTAaHUYECKUX COSTUHEHUH U3YICHHBIX KIIACCOB,;
® ypaBHEHUS XHMHUYECCKUX PEAKITHM.
OO6pammarses:
® ¢ XMMHUYECKOH MocyA0i U J1ab0paTOPHBIM 000pYA0BaAHUEM.
® pacno3HaBaTh ONBITHBIM ITyTEM:
e Ta3000pa3HBIC BEIIECTBA: KHCIOPOJ, BOJOPOA, VYIJEKHCIBINA Ta3,
aMMUaK;
® PAcTBOPHI KUCIOT U MIEIOYEH TT0 U3MEHEHUIO0 OKPACKU UHIUKATOPA;
® KHCJIOTHI, IIEJIOYM W COJIM IO HAJIWYUIO B WX PACTBOpAX XJIOPHU/I-,
cynbdar-, KapOOHAT-UOHOB U MOHA AMMOHHSI.
Beruncnsare:
® MacCOBYIO JIOJIFO XUMHUYECKOTO dJIEMEHTa TI0 (popMyIie COSTMHCHHUS;
® MacCOBYIO JIOJIFO BEIIECTBA B pacTBOPE;
® KOJMYECCTBO BEIIECTBA, 00OBEM WM MacCy BEIIECTBA IO KOJWYECTBY
BEIIECTBA, 00bEMY WJIM MacCe PEareHTOB HJIM MPOIYKTOB PEAKIIUU.
Hcronp30BaTh TPHOOPETCHHBIC 3HAHWA W YMEHUS B IMPAKTHYCCKOM
NEATECILHOCTH U TTOBCETHEBHOM KM3HU IS
e (OesomacHoro oOpamieHuss C BeHeCTBAMH W MaTepHallaMH B
MMOBCETHEBHOM KM3HU U TPAMOTHOTO OKa3aHUs MEPBOM MOMOIIU TIPH
0’KOTaX KHCIIOTaMH U IIEeJI0YaMH;
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e 0OBsCHEHUS OTACNbHBIX ()AKTOB U MPUPOTHBIX SIBICHUM;

e ompezeNeHus] 3HAUMMOCTH BEIIECTB B MPO(EeCCHOHATBHON U OBITOBOM
JEeSATENBHOCTH, U CIOCOOBI 0OpAILEHUS C HUMU;

® KPUTHYECKON OLIEHKM MH(pOpPMAIMH O BELIECTBAX, HUCIOJb3YEMBIX B

OBITY.

Paznen 2. Coaep:xanune y4eOHOI0 npeaMera

1. «Baxneilmme KiIaccbl HEOPraHMYECKUMX BemlecTB. KoymuecTBEeHHbIE
OTHOUICHUS B XUMUN (84)

Xumnueckue  Gopmynel.  Oxkcuabl.  Kucnorel. OcHoBaHus. 3akoH
MOCTOSTHCTBA cocTaBa. Pacuersl mo xumuueckoit popmyie. Monb. OTHOCUTENbHAS
IUIOTHOCTh ra3oB. ['a3oBble 3akoHBI. [loHATHs «HucCThIE BEleCTBa» U «CMECH).
CnocoOnI pazaeneHust cMecei.

MaccoBrle m0aM DJJIEMEHTa B BemiecTBe. HaxokaeHme XHUMHYECKOU
dbopmynbl. Tumbl XUMHUECKMX pEAKIUN 1O KOJIMYECTBY BCTYMAIOUIUX U
oOpaszyromnuxcsi  BemiecTB. CxeMbl  pelieHdss  Opoctedmmx — 3amad (c
UCIIOJB30BAaHUEM  TIOHSATUHA  «KOJIMYECTBA  BEUIECTBA»,  «CPABHEHUSIMY,
«COOTHOUIIEHUEM BEIUYHUHY, KITPOTIOPLII).

Bpruncnennss mo ypaBHEHMSIM pEaklUuid C HCHOJb30BAHUEM TOHSITUH
MaccoBas U 00beMHast J10JIsl BBIXO/1a MPOIYKTA.

TernoBoit 3pdext xumuyeckod peakuuu. [loHATHE TEPMOXMMUYECKOTO
YpaBHEHUS M €ro OTIWYue OT OOBIYHOro. PacueThl MO TEPMOXUMUUYECKUM
peakuusiM. BeIBO TEPMOXMMHUYECKUX YPABHEHUM.

2. «llepuomnueckast cucrema xuMudeckux sneMeHToB J[.M.MenneneeBa»
(59)

[TonmHas xapakTepUCTUKAa XMMUYECKOTO 3JIEMEHTA U €r0 CBOWCTB Ha OCHOBE
nosoxxenud B IICXD. Pemenne 3a1a4 Ha OCHOBHBIE 3aKOHBI U IIOHSITHSI XUMHUU.

3.«Xumuyeckas peakuus» (54)



XuMHUYECKass peakius. YCIOBHS M TNPU3HAKU MPOTEKAHUS XUMHUYECKHUX
peakiuii. Xumudeckue ypaBHeHus1. COXpaHEHHE MaCChl BEIIECTB TPU XUMUYECKUX
peaKuusXx.

duznueckre U XUMUIeckue spieHns. CpaBHEHHE MPU3HAKOB (PU3NUYECKUX U
XUMUYECKUX siBJIeHWW. Hanncanue ypaBHEHHE XUMUYECKUX PEAaKIUi, pACCTAHOBKA
K03 PuIeHTOB. 3aKOH COXpaHEHUSI MACChI BEIIECTB.

PaGora ¢ TpEeHUPOBOUHBIMM TECTaMH IO TEME, 3aJ@aHUSIMUA MO
(GYHKIIMOHATBLHOM TPaMOTHOCTHU (TIPUIIOKEHHE 1).

Kiaccudukanust XuMu4ecKux peakiyil Mo pa3iuvyHbIM MPU3HAKAM: YUCTY U
COCTaBy HCXOJIHBIX W IOJYYECHHBIX BEIIECCTB, U3MEHECHUIO CTENCHEN OKHCIICHUS
XUMHUYECKUX JIEMEHTOB, IIOTJIOLIEHUIO U BBIJEICHUIO SHEPTUH.

Paznuunbie knaccuukamym XUMUYECKUX PeakIuid, TpUMepHI.

PaboTa ¢ TpeHUPOBOYHBIMH TECTAMH.

DJIEKTPOJUTHI U HEJIEKTPOJIUTHI. KaTHOHBI U aHUOHBI. DJIEKTPOIUTUYECKAS
JUCCOLIMAIMS  KUCJIOT, IIeJodYed W cojed  (CpeaHux). OJIEKTPOJIUTBl U
HERJIEKTPOJIUTHI. DJEKTPOIUTUYECKAsT AUCCOLMALIMS B pacTBOpax W paciuiaBax.
Ponp BOmpl B mpomecce  ANEKTPOJMTHYECKOM — auccounanuu. CreneHp
nuccouuanyu. Koncrtanra qucconuanuy. XMMAYECKHUE CBOMCTBA KMCIIOT, COJICH U
OCHOBAHUU B CBETE TEOPUH AIEKTPOIUTUUECKON TUCCOLUALUY.

Pabota ¢ TpeHHUPOBOYHBIMU TECTAMHU.

Peakiuu monHoro obmeHa W ycioBuUsi uX ocyimiectBieHus. CocTaBieHHE
MOJICKYJISIDHBIX U WMOHHBIX YPAaBHCHMH. YNPaXHCHUE HA HAINMCAHWUE ypaBHEHUM
peakIuii HOHHOTO OOMEHa.

OKUCIUTETbHO-BOCCTAHOBUTENBHBIE  PEAKIUU. Okucnurens
BOCCTaHOBUTENb.  lIpomeccel oxucieHHss W BOcCTaHOBIEHHsS. (COCTaBIIEHHE
ypaBHeHuit OBP: Meron snexTpoHHOro 6ajnaHca ¥ METOJ| MOJypeakinuii (MOHHO-
AIEKTPOHHBINA METOJ).

[Ipaktnueckoe 3anstue. CocraBienne ypaBHeHuit OBP  mertomom
AJIEKTPOHHOTO OajaHca M METOJIOM TOJypeakiuil. YTpakHEHHWE Ha COCTaBJICHUE

Yp aBHECHMU OKHUCJIMTEIILHO-BOCCTAHOBUTEIILHBIX pCaKHI/Iﬁ .
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4 «OKUCIUTEIBHO-BOCCTAHOBUTEBbHBIE PEAKIIUN» (64)

OcCHOBHBIE THUIBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakuuil. Psn
CTaHJAPTHBIX AJIEKTPOJHBIX MOTEHIHAIOB. PacdyeTsl Mo ypaBHEHUSIM, B OCHOBE
KOTOPBIX JICKUT PEaKIMsl 3aMEIICHUsI OJHOTO METaJlIa APYTUM.

5. «Metoapl  MO3HAHMS ~ BEIIECTB U XUMHUYECKUX  SBJICHHM.
OKCcnepUMEeHTAIbHbIE OCHOBBI XUMHUMY (64)

[IpaBuna Oe3omacHOW pabOTBI B MIKOJBHOU abopatopuu. Jlabopatopras
nocyga u  obopynoBaHue. PaznmeneHume cMmecei W OYMCTKAa  BEIIECTB.
[IpurotoBnenue pactBopoB. OmnpeneneHrue Xxapakrepa Cpeabl pacTBOpa KUCIOT U
niesI0ueld ¢ MOMOIIbI0 UHANKATOPOB. KauecTBeHHbIE peakilii Ha MOHBI B pacTBOpE
(xmopun-, cynbdar-, kKapOOHAT-UOHBI, HOH aMMOHUS).

[Tonyuenne ra3000pa3HbIX  BemiecTB. KauecTBEHHbIE peakiMu  Ha
razoo0pa3Hble BelecTBa (KUCIOPO/I, BOJOPO/, YTIECKHUCIIBIN Ta3, aMMHUAK).

[IpoBenenue pacueToB Ha OCHOBE (HOPMYJ U ypaBHEHMI peakiuil. Pemenue
3ajay.

Brruucnenns MacCcoBOM JOJIM XMMHUUYECKOTO JIEMEHTA B BELIECTBE.

Brruucnenus MaccoBo# J0JIM paCTBOPEHHOTO BEMIECTBA B PACTBOPE.

Brluucnenne konuuecTBa BEIIECTBA, MAacChl WM OOBbEMa BEIIeCTBA IIO
KOJIMYECTBY BEIIECTBA, MAacCe WM O0OBEMY OJTHOTO M3 PEareéHTOB WM MPOAYKTOB
peakiuu.

[IpaBuna Oe3omacHoi pabOThl B MIKOJBHOU jabopatopuu. JlaGoparopnas
nocyna u obOopyaoBaHue. PazgeneHue cMeceii M OYKMCTKA  BEIIECTB.
[IpurotoBnenue pactBopoB. OmnpeneneHrne Xapakrtepa cpeabl pacTBOpa KUCIOT U
niesI04ueld ¢ MOMOIIbI0 HHANKATOPOB. KauecTBEHHbIE peaKkid Ha MOHBI B pacTBOpE
(xmopun-, cynbdar-, KapOOHAT-MOHBI, HOH aMMOHUS).

[Tomyyenue Ta3000pa3HbIX BemecTB. KadyecTBEHHBIE peakmuu  Ha
ra3oo0pa3Hble BelecTBa (KUCIOPO/I, BOJOPO/, YTIAEKHUCIIBIN Ta3, aMMHUAK).

[IpoBenenue pacueToB Ha OCHOBE (POPMYJ U ypaBHEHMI peakuuil. Pemienue
3a1ad.

Brruuciaenus maccoBoi 10U XUMHUYECKOTO DJIEMEHTA B BEIIECTBE.
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Brrancienns MaccoBOM JOJIM PAaCTBOPEHHOIO BELIECTBA B PACTBOPE.

Breruucnenue kxoaudecTBa BEIICCTBA, MACChbl HIIHN o0BeMa BCIIE€CTBA IIO

KOJIMYCCTBY BCIICCTBA, MACCC HJIH 06T)eMy OJHOT'0 U3 PCArCHTOB HJIK IIPOOYKTOB

peaKIuu.

6. PeneTurinonHbIi sk3aMeH (449)

Penerunmonnsiit sx3amen (180 MuHYT);

AHanu3 BBINOTHEHHBIX padoT — (1 u)

Paznen 3. KajienpapHo-TeMaTu4eckoe IJIAHUPOBAHUE

Tema IIpakTuyeckas KoanuecTB Aara
Ne Teoperuueckune BONPoOChI NnpoBe/IeH
3aHATHS 4acThb 0 4acoB
us
Knaccer Knaccer Heopranuueckux | OCHOBHBIE
Heopranuu | BemiecTB (Oxcuabl. KHCIOTBI. | mpuMephl
€CKHX OcHoBaHusl. Comnn.) WX | BEIECTB,
BEIIIECTB CBOMCTBAa. 3aKOH TMOCTOSHCTBA | UCIIOJIb3YEMBIX B | 2
cocraBa. ['eHeTmyeckass CBA3b | MPAKTHUECKOU
MEXKTY Kiaccamu | vactu OI'D 1o
HEOPraHUYECKNX BEIIECTB. XUMUU
Komuuect | Pacuersl o xumu4ueckou | [leicteue
€HHBIC dbopmyire. Moutb. | Ta30BBIX 3aKOHOB
nokaszaten | OTHocUTeNnbHAs IJIOTHOCTh
Y B XUMHUHU | Ta30B. ["azoBbIe 3aKOHBI. 1
ITonsitust «YucTeie BemeCcTBa» U
«emecny. CriocoObl paszieneHust
cMecei.
@opmynsl | MaccoBele gonm  asemeHTa B | [IponopuuonansH
BEILIECTB BEILIECTBE. HaxoxneHnue | pie OTHOLIEHUSI B
XUMHUECKON ¢GopMyinbl. Tumsl | XUMUU
XUMHUYECKUX peakumii no
KOJIMYECTBY  BCTYHAIOIIUX U
00pa3yrImuxcs BEIIECTB.
CxeMbl penieHuss MPOCTEUIINX
3aj1ad, c 3J€MEHTaMHU 2
€CTECTBEHHOHAYYHOU
(YHKIIMOHATTBHOW TPaMOTHOCTH
(c ucronb30BaHUEM TOHSATHUH
«KOJINYECTBA BEILIECTBAY,
«CpaBHEHHSIMY,
«COOTHOILIEHUEM BEJTUYUHY,
«IPOTIOPIIAN))
Pewenue Boluucnennss mno ypaBHeHusiM | Pemenue 3agau 2
3a7a4 peakmuii ¢  HCIOJIh30BAHUEM
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MOHATUA MaccoBast U O0ObEMHas
JIOJIs1 BBIXOJIA IPOJYKTA.

Xumudeck | TeroBol 3¢ (dEKT XUMHUYECKOU
nue peakuuu. ITonsitue
YPaBHEHUs | TEPMOXHMHUYECKOTO YpPaBHEHUS
U ero OTIHYHMe OT OOBIYHOTO.
PacueTrsl o TepMoXMMHUECKUM
peaKkuusm. BriBon
TEPMOXMMHUYECKUX YPAaBHEHU.
Xumunueck | [lomuas xapakrepuctuka | Paccmorpenue
5051 XUMHUYECKOTO 3JIEMEHTAa U €ro | MoJesnei
3JIEMEHT CBOWCTB HAa OCHOBE ITOJIOKEHHS | MOJIEKYII
B [ICXD.
Xumunueck | Pemienue 3amady Ha OCHOBHBIE
asl peaklys | 3aKOHbI U OHITHUS XUMHH.
Ycenosus XuMHUYecKas peakius. Y ClIoBUs
JUTSL u MPU3HAKU MIPOTEKaHUs
XUMHUYECKU | XUMHUYECKUX peakuuii.
X peakuuil | XMUMUYECKHUE YPaBHEHMUS.
CoxpaHeHre Macchbl BEIIECTB
IIPU XUMUYECKUX PEaKIUIX.
Knaccupu | Knaccudukamums — xummdeckux | [IpakTudeckast
Kanus peakuuit no pa3iIu4YHbBIM | paboTa.
XUMUYECKU | TPU3HAKAM: YHUCIYy M COCTaBY
X peakuui. | UCXOOHBIX W IOJYYEHHBIX
BEMISCTB, M3MEHEHUIO CTCICHEH
OKHUCJICHUS XUMHUYECKUX
3JIEMEHTOB, TMOTJIONIEHUID U
BBIJICJICHUIO SHEPTUH.
DNeKTpo | DAEKTPOIUTHI u | [IpakTdeckas
THYECKast HE3JIEKTPOJIUTHI. paborTa.
nuccornmal] | Karuonsr u AHUOHBI.
us DNEeKTpoNIUTHYECKast
JUcCcoUManus KHUCIOT, MIeToYen
U coJied (CpeHmX).
Peakniun wonHOro oOOMEHa U
YCIIOBUSI X OCYIIECTBIIEHUS.
Oxucnuren | Crerenn okucienus. | Pemenune 3amay.
bHO— OkucIuTens U BOCCTAHOBUTETD.
BOCCTaHOB | OKHCIUTEIBHO-
WUTEIbHBIE | BOCCTAHOBUTEIbHBIE PEAKIIUH.
peaKIuu. Merton snekTpoHHOTO OanaHca.
Xumnueck | [IpaBuna 6e3onacHoit pabotel B | [IpakTHueckas
ast ITKOJTHLHOM nabopaTtopuu. | padora.
naboparop | JlabopaTopHas nocyna u | Ucnons3oBanue
usl. o0opyoBaHueE. XUMHUYECKOU
UucTele BellecTBa U CMeCH MOCYIbI

Pasznenenne cmecen W O4YMCTKA
BEIIECTB. [Ipurorosnenue
pacTBOPOB.
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KauectBen | Onpenenenne xapakrepa cpenbl | [Ipaktudeckas
HbIE pacTBopa KHCJIOT U IIenoueil ¢ | pabora.
peakuuu MTOMOLUIBIO WUHAUKATOPOB.

KauecTBeHHble  peakuuu  Ha

MOHBl B pacTBope (XJIOpHI-,

cynbdar-, KapOOHAT-HOHBI, UOH

aMMOHHUS).
I'azo00pa3 | [lomyuenue razoo0pasusix | [IpakTuueckas
HbIE BEIIECTB. KauectBennsie | paboTa.
BEUIECTBA | peakuMM Ha  ra3ooOpas3Hble

BelecTBa (KUCIOpPO, BOAOPOI,

YIJIEKUCIIBIH a3, aMMHUaK).
Pemrenue [Ipumenenue 3HaHUHI TUIA
3a71a4. peueHus 3aaHui c

YMCTBEHHBIM KCIIEPUMEHTOM.
IIpoBenen | BerumciieHnss MaccoBOM — 1OJU
ue XUMHUYECKOTO  JJIEeMEHTa B
pacdeToB BELIECTBE. Brruncnenus
Ha OCHOBE | MAaCCOBOH JI0JIM PAcTBOPEHHOIO
dhopmyL. BEIIECTBA B PACTBOPE.
Penernnmo
HHBIN
oro
Ananus
BBITIOJTHEH
HBIX paloT.

Wroro
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Cnmcok pekoMeHyeMoil y4e0HO-MeTOAUYeCKOH JIUTepaTypbl

. OI's (TNA-9) 2021. Xumusi. OCHOBHOM TOCYAapCTBEHHBIA AK3aMEH
30 BapuaHTOB TUIIOBBIX TECTOBBIX 3aJaHUN
. [ToaroroBka k OI'D-2019: yuyeOHO-METOAMYECKOE ITOCOOHE TT0 XUMUU,

9 xnacc. B.H.J/loponbkun, M3narensctBo «Jlernon», 2019.

. KoBanpuykoBa O.B. Yuucek pemars 3agaun no xumuu.,- M: YHUKyM
ueHTp 2012
. Jlupuu P.I1. TecThl mo XuMuM Jjisi OOYYEHUSI M TEKYILETO KOHTPOJIS

3HaHu# 1o xumud. 8-9 kiacc —M,: I[Ipocsemenue — 2012
. MeTtonuueckas pa3paboTka o (OpMHUPOBAHHUIO €CTECTBEHHOHAYYHON
rPaMOTHOCTH Ha YpPOKAaX XMMHH U Ha BHEYPOUHBIX 3aHATHAX. CTyk A.B. 2022
. 3yooBuu E.H. Xumus. Pemienne 3a1a4 moBBIIICHHOMN CIIOKHOCTH.
. [Tak M.C. Anroputmuka npu uzydenun xumuu.-M.:BJIAZIOC.-2000.
. HNHuTtepHeT pecypcsl 11 moarotoBku k ['MA
. denepanbHbIM MHCTUTYT neaarornueckux usmepenunii (GUIN)

. https://apkpro.ru/

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

yestestvennonauchnoy-gramotnosti

. https://resh.edu.ru/
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IIpunoxenue 1

IIpuMmepsI 3agaHuil, ciocod0CTBYOLIHE (OPMHUPOBAHUIO
€CTECTBEHHOHAYYHO! I'PAMOTHOCTH HA YPOKAX XUMMHU.

3aganme 1. Opgopuzauus - 3TO NpUIJAHUE OPUPOAHOMY  Tazy
cnenuuyYeckoro 3amaxa C IIOMOIIBI0  CIHENUATbHBIX KOMIIOHCHTOB  JIJIS
CBOEBPEMEHHOTO OOHApPY>KEHHUSI BO3MOXKHBIX yTedeK. [Ipupo/iHbIil ra3 HE HUMEET
[[BETA U 3alaxa, 4To 3aTpyAHsIeT OOHApYKEHUE €ro yTeueK.

JloGaBiieHHe PE3KOro M HENPHUSATHOTO, MNPEIyNpPEKIAIONIEero 3amaxa B
MPUPOIHBINA ra3 ynpouiaeT oOHapyKEeHUE yTEUeK.

Bormpoc 1. Vcnons3ysa uHdopmanuio, mpuBeACHHYIO B TEKCTE, U 3HAHUS B
00JaCTH XUMHH, OOBSICHUTE TOT (PaKT, YTO B KAYECTBE OJIOPAHTOB HCHOJIB3YIOT
COEIMHEHUS CEPbI: ATUIMEPKANTaH, METUIIMEPKANTaH U APYTrHe.

Bomnpoc 2. Kakumu, Ha Bam B3risi, (PU3UKO-XMMHUYECKHMH CBOMCTBAMHU
JIOJKHBI 00J1a/1aTh OJIOPAHTHI?

3apanne 2. MHoTHe 1eTH, KOTOpBIC €Ile HE HAYadd H3ydaTh XUMHUIO,
Ha3bIBAIOT JIFOOOM METall <OKEJIe30», a M3JENHE, BBITOJIHEHHOE U3 KaKOro-imdo
METAJIJIOB <OKEJIE3HBIM.

Bomnpoc 1. Ucnonb3yst 3HaHus B 00JlaCTU XUMUH, JIOKKHUTE, YTO Pa3HbIC
MeTasuibl 00Jaat0T Pa3HBIMU CBOMCTBAMHU U MX HEJb3sl Ha3bIBaTh OJHHUM CIOBOM
(GKEIIE30».

Bomnpoc 2. CpaBHUTE CBOMCTBA U3ETUS U3 KEJI€3a U ATIOMUHUSL.

3apanme 3. KuciaoTHbIE OCaJKH — 3TO JOXKIb, CHET, HOXIb CO CHETOM,
UMEIOIINE TOBBIIICHHYIO KHUCJIOTHOCTh. KHCIOTHBIE OcCaaku 0O0YCIOBIICHBI
BBIOpOCAMU OKCHJOB CEpHI U a30Ta B aTMOoc(hepy MpHU CKUTAHUU TOITHMBA (HEQTH,
yroib, TNpUpOJHbIE Ta3). PacTBopsisice B aTMocdepHOW BIare 5TU OKCHJIbI
00pa3yloT pacTBOpPHI CEPHOM M A30THOW KHUCIOT, KOTOPhIE W BBHIMNAAAIOT B BUJE
KHUCJIOTHBIX OCAJIKOB.

Bompoc 1. Mcnonbs3ya nHpopmanuio, NpuBeACHHYIO B TEKCTE, U 3HAHUS B
00J1aCTU XUMHH, COCTABbTE CXEMY BIIMSHUS KUCIOTHBIX OCAJIKOB Ha OKPYXKAIOIIYIO
cpeny.

Bompoc 2. Ucnons3ys nHpopmanuio, NpuBEICHHYIO B TEKCTE, U 3HAHUS B
00JIaCTH XUMHUHU OOBSICHUTE SBJICHHE, N300pKEHHOE HA KaPTUHKE.
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Puc. 1. Bo3aencrBrue KUCIOTHRIX OCaIKOB HA TAMATHUKHA APXUTEKTYPHI.
3ananue 4. 16 ceHTAOps - MexXayHApOIHBIN J€Hb OXpaHbl 030HOBOTO CJIOS.

O30H (OT ap.-Tped. — TMaxHy) — COCTOsIas W3 TPEXaTOMHBIX MoJiekyna O3
ajuioTpornHas Moaudukanusa kuciaopoaa. [Ipu HopManbHBIX YCIOBUSX — TOTyOOH
SOOBUTBHIM Ta3. (O30H —  MONIHBIM  OKHCIHMTENIh, HaMHOro Ooiee

PEaKIMOHHOCIIOCOOHBIN, YeM JBYXaTOMHBIM Kuciaopoa. O30H NMPUCYTCTBYET B
HIDKHUX CJIOSIX aTMocdepbl, U 00eCHeyrBaeT 3alluTy OT YJIbTPa(HOIETOBOIO
(Y®) uzmyuenusi, HO OH OBICTPO pa3pylIaeTcs, 0OCOOEHHO B CaMbIX HMKHUX CIIOSIX
atMocgepsl. B Poccun npenensHo pomyctumas konueHnTpauus (I1/1K) nmo o3zony B
aTMocepHoM Bozayxe coctapisger 0,16 MuuMrpamma Ha KyOM4ecKuilt MeTp, a B
BO3ayxe paboueii 3061 — 0,1 MUIIMTpaMMa.

Bonpoc 1. Ucnons3ys undopmanmio, NpuBeIeHHYIO B TEKCTE, U 3HAHUS B
00J1aCTH XMMHH, OXapaKTepU3yuTe 00J1acTh MPUMEHEHUS 030HA.

Bonpoc 2. Ilpoananu3upyiTe CMBICH Ka)XIOTO BBICKA3bIBAHHS C HAYYHOU
TOYKH 3PEHUS U BBISICHUTE BEPHO OHO MJIM HET.

O30H — 0€30MacHbIN U TOCTYNHBIA aHTUCENITUK BepHo/HeBepHO
O30H — UrpaeT Ba)XHOE IKOJIOTUYECKOE 3HAUEHUE Bepno/neBepHO
O30H — Oe30MaceH Jisl 4eJIoBeKa BepHo/neBepHo
O30H MO>KHO UCITOJIB30BAaTh JJI CTEPUIIM3ALNN MEIULIMHCKHUX Bepno/ueBepHo
UHCTPYMEHTOB

O30H - B3pbIBOONIACEH BepHo/HeBepHO
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BaHO H CKPEILIEHO

Tpouwiro, nporymepo
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