MUHUCTEPCTBO MPOCBELEHUSI POCCUMNCKOMN ®EJEPALIUA
MununcTepeTBo 06pazoBaHus B HayKu XabapoBCKoro Kpas
Ynpag/enue o6pasoanusi aaMunucTpaunn Hanalckoro MyHHIHIATBHOTO
paiiona Xa6apoBckoro kpas
MBOY OOII c. Bepxuuii Heprex

PACCMOTPEHO COT'JJACOBAHO VTBEPXXJIEHO

Pyxosoaurens HIMO 3aMeCTHTENb JUPEKTOpa
EML] mo YBP

@Zﬁ H.B. Xomxep %/F.E. benb bt

TIporokon Ne_ 7'

ot 77.06 . 2025 .

PABOYASI TIPOTPAMMA
Kypca BHEYPOYHOH 1esiTeIbHOCTH «I[IpakTHYeCKass XHMHID»
Juig 8 kJiacca
(HampaBieHHUe - «Hpoexmo-uccneubBaTenbcxaﬂ NeATETbHOCTDY)
¢ Wcrob30BanueM obopyroBanus nentpa « Tovka pocTay

c. Bepxuuii Hepren, 2025



Paznen 1. [losicHUTEIBLHASA 3ANMUCKA

Pabouas mporpamma BHEYpouHOH nesTenbHOCTH «lIpakTHueckas Xumusg»
npeaHa3HaueHa I yyammxcs 8 kiacca. BaxxHoe MeCTO B M3YYEHHH OCHOB
XUMHYECKOM HAyKW MMEET PEIIeHHE Pacu€THBIX 3ajay, JadopaTOpHbIE 3aHSATHS.
[Ipu pemenuu 3agad ¥ NPOBEACHUS J1AOOPATOPHBIX 3aHATUN C MCIOJb30BAHHEM
MMEIOILIETOoCs] B IIKOJE OOOpYyAOBaHHUS, B TOM 4Hcle OOOpPYIOBaHUS LEHTPOB
«Touka pocta» nudposas nadoparopus Pobuknad «Xumus», npoucxoauT dosee
riyOOKOe M TOJIHOE YCBOEHHE Y4eOHOro marepualia, BbIpaOaThIBalOTCS HaBBIKU
NPAKTUYECKOTO MPUMEHEHMSI UMEIOIINXCS 3HAHUM, pa3BUBAIOTCS CHOCOOHOCTU K
CaMOCTOSTENIbHOM paboTe, MPOUCXOAUT (POPMUPOBAHME YMEHHUS JIOTUUECKH
MBICIIUTh, MCMOJb30BATh MPUEMBI aHAIM3a U CHHTE3a, HAaXOJIUTh B3aHUMOCBS3b
MEX1y O0OBEKTaMU U SIBJCHUSIMU. B 3TOM OTHOIIEHUHU pelleHue 3ajad SBISETCS
HEO0OXOAUMBIM KOMITIOHEHTOM MPH U3YYCHUU XUMUHU.

B yueOHbIX mnaHax mnpenMery «XUMHS» OTBeIeHO 1 yac B HeHedo.
[Iporpamma e 1o xuMuu BecbMma oOmupHa. [1o3ToMy yunuTenb XUMUU BBIHYKJICH
pemiarb npobieMy, Kak Mpu HEOOJbIIOM KOJIMWYECTBE YPOKOB JaTh XOPOIIUE
3HAHMS YYalllUMCs, a TJaBHOE CPOPMUPOBATh Yy HUX HEOOXOJUMBbIE YMEHHsS U
HaBbIKM, B TOM 4YHCJE HAy4YUTh peElIaThb pacu€THbIE 3aJadyM, I[OJIb30BATHCS
nabopaTopHbiM  oOopynoBaHueM. [l OONBIIMHCTBA  y4YallIUXCS  PEIICHHE
pacu€THBIX 3a/lad M TMPOBEACHHE JTa0OPATOPHBIX PabOT MO XMMHH BBI3BIBAIOT
3arpynHenus. He ocBOMB MepBbIii 3Tam pelieHus 3a/1ay, CBI3aHHBIX C KIFOUYEBBIMU
MOHSTHSIMU, IIKOJIBHUK B JaJIbHEUIIIEM HE CMOXKET OCO3HAHHO pemaTth U Oolee
cinoxHbie 3amadu. llosTomy yuurtento TpeOyeTcss MPUIIOKHUTh MaKCUMAaIbHBIC
YCWJIMS Ha HAayaJbHOM JTare PElIeHUs TEOPETHUECKUX W MPAKTUYECKUX 3ajad,
TaK KakK OT 3TOTO Oy/eT 3aBUCETh JANbHEHIITNN yCTIEX.

I'maBHOE mpegHa3HAayeHUWE JIAHHOIO Kypca COCTOMT B TOM, YTOOBI
chopMHpOBaATh y YYAIIUXCS YMEHHE pelIaTh 3aJa4d, B TOM YHCIIE TMPAKTHYECKUE,
MO3HAKOMHTh WX C OCHOBHBIMM THUIIAMH 3a/1a4 M CIIOCOOAMM UX PEILIEHUs, cMeee
MpOBOAUTL  JabopaTopHbie  paboTel. PabGouass mporpamMma  BHEYpOUHOM
nesrenbHocT «lIpakTMyeckas xuMmMus» Jjis 8 Kjacca paccunTtaHa Ha 1 yac B
HEJIETI0, B CBSI3M C TOCYAApCTBEHHBIMHU Mpa3IHUKAMH, TOJAOBBIM KaJ€HIAPHBIM
mwianoM MBOY OOIII ¢.Bepxuuit Hepren, nusmu 310poBbst B 2025-2026 yuebroM
roay Bcero 34 4acos.

Pabouas mporpamMmma BHEYPOUHOMU JIEATEIHHOCTH pa3paboTaHa B COOTBETCTBUU
c:

- @enepalbHbIM TOCYJAPCTBEHHBIM 00pPa30BaTENIbHBIM CTAHAAPTOM OCHOBHOI'O
oOuero oOpa3zoBaHusl, YTBEPKIEHHOTO MpUKa3oM MuHHCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoint @enepanuu 2021 ropa.



- ¢ Yy4éToM mporpaMMmbl Mo y4yeOHOMY mpeamery «Xumus» 8 kiacc (Xumwus.
Paboune nporpammsbl. [lpeamernas nunusg yueOHukoB O. C. I'aOpuensna 8-9
KJIacChl: TOocoOMe ISl yuuTened 001eo0pa3oBaTesibHbIX opranuzanuii /M: u3a-Bo
Hpoda, 2019 1., VYyebnuku cootBerctBytor @OI'OC OO0 (2021r.),
peKomMeH10BaHbl MUHUCTEPCTBOM IpocBelieHus Pocculickon denepanuu.
BHeypouHass =~ JeATEIbHOCTb  SIBISIETCS. ~ COCTaBHOW  YacThlo  y4eOHO-
BOCIIUTATENBHOIO MPOLECCa U OJHON U3 (OopM OpraHu3aluu CBOOOIHOTO BPEMEHHU
yuyaniuxcsi. BHeypouHasi eaTenbHOCTh MOHUMAETCS CEroJIHd MPEeUMYIIECTBEHHO
KaK JIesITeIbHOCTh, OpraHu3yemasi BO BHEYpPOYHOE BpeMs ISl yJIOBIIETBOPEHUS
noTpeOHOCTEe  ydalluxcsi B COJAEpPXKATEIbHOM JOCYre, MX Yy4YacTUU B
caMOYIpaBJiIeHUH U OOIIECTBEHHO MOJIE3HOMN eI TeIbHOCTH.

AKTYaJIbHOCTB: [pOrpaMMa  CO3/JaeT yCIOBUS Ui  COLMAJIBHOTO,
KyJIbTYpHOTO U  NPO(ECCHOHAIBHOIO  CaMOOMNpPEIEICHHs,  TBOPYECKOM
camopeanu3aluy JNIYHOCTH peOEHKa, POPMUPOBAHUS XUMUYECKON TPAaMOTHOCTH U
0e30MacHOro MCMOJIb30BaHUS BEIIECTB B OBCEHEBHOM KU3HHU.

IIpakTnyeckasi 3HAUMMOCTD: NPU COCTABJICHUH MPOTPAMMBbI OBLIIM OTOOPAHbI
Takue paboThl, KOTOpPHIE 3aMHTEPECOBAIM OBl y4alIUXCsS, MOMOTJIM Obl UM MpHU
noaroroske Kk OI'D, ObUIM TOCTYNHBI 110 COJEP/KAHUIO U METOJIMKE BBIIIOJIHEHUS,
rOTOBWJIM ObI OYAYIIMX MCCIIeI0BaTeNEH, JaBaIl OIBIT TBOPUYECKON JEATEIbHOCTH
y4danuxcs.

HoBusna nanHOM paloueld mnporpaMmbl: HporpaMMa COCpEeOTaurBaeT
OCHOBHO€ BHHMAaHHE Ha pelIeHHEe 3a]ad, SKCIIEpUMEHTalIbHON pabote, padoTe ¢
BELIECTBAMH, CO3HATEJIBHOE IIPOBEICHHE XMMHMUYECKMX mpoueccoB. lIpoBoasarcs
paboTBl  CMEHIAaHHOTO THUNA B  pa3HbBIX HampasieHusx. Mcmomw3yercs
obopynoBaHue 1eHTpa « Touka pocTtay.

Bujbl  €ATENBHOCTH  ydYanuxcsi: IOATOTOBKA  JIOKJIAJ0B, IPOBEJICHHE

HKCIIEPUMEHTOB, PEIICHUE 3a/1a4, 3aHATHS OOBEIMHECHHSI, OJMMITAA]IBI, KOHKYPCHI
SPYAUTOB, BBITTYCK OroyeTeHeH, CTEHTAa3eT, IKCTIEpUMEHTAIbHAs
UCCIe0BaTeNbCcKas paboTa y4Jalmmxcs, KOHCTPYUPOBaHUE MPUOOPOB,  MOJEIECH,
CPEIICTB HATJISITHOCTH.
O6opynoBaHre XUMUYECKOTO KabuHeTa, 000pyoBaHue 1eHTpa « Touka pocTta.
Heanb: QopmupoBanue y yyammxcs OMNBITA XHUMHUYECKOTO TBOPYECTBA,
KOTOPBIH CBS3aH HE TOJBKO C COAEPKaHNEM JEATEILHOCTH, HO U C OCOOCHHOCTAMH
JUYHOCTH peOCHKa, ero CIOCOOHOCTSIMH K COTPYJHHYECTBY, pa3BUTHE
OOIIEKYIHTYPHOW KOMIIETEHTHOCTH, TIPE/ICTABIICHUN O POJIM €CTECTBEHHOHAYIHBIX
3aHSATHA B CTAaHOBIICHWM [MBWJIM3AIMHU, TIO3HABATEIHHOW AaKTHBHOCTH W
CaMOCTOSITETbHOCTH,  TOJIOKUTEIHPHOW  MOTHBAllUA K  OOY4YEHHWIO, OIBITA
caMopeau3aInH, KOJUTEKTHBHOTO B3aMIMO/ICHCTBUA, pa3BUTHE
WHTEJUIEKTYaJIbHOTO W TBOPUYECKOTO TIOTCHIIMAJIA IETeH Ha OCHOBE (DOPMUPOBAHHUS



OMEPAIIMOHHBIX CTIOCOOOB YMCTBEHHBIX JEUCTBHUU MO PEIICHUIO TEOPETUUECKUX U
MPaKTUYECKUX 3a/1ad B 007aCTU XUMUHU.

3aoauu npozpammol:
ObpazoseamenvHbie:
1) ¢popmupoBanre ymMeHUNW U 3HAHUM TMPU PEIICHUH OCHOBHBIX THUIIOB 3ajay IO
XUMUU,
2) dopMupoBaHHE NPAKTUYECKUX YMEHUU MPHU PEIICHUH SKCIEPUMEHTAIbHBIX
3a/lay Ha paclo3HaBaHHUE BEIIECTB.
3) MOBTOpEHME, 3aKpEIJICHUE OCHOBHBIX IOHSATUM, 3aKOHOB, TEOPUH, a TaKKe
Hay4HBIX ()aKTOB, 00pa3yIONIUX XUMUYECKYIO HAYKY.
Bocnumamenvhuie:
1) co3maHMe TIearOTMYECKUX CHUTYallMil  YCIEIIHOCTH IS  TOBBIIICHUS
COOCTBEHHON CaMOOIICHKU M CTaTyca y4alluxcs B TJla3aX CBEPCTHUKOB, MEJaroroB
U POIUTENIEH;
2) ¢gopmupoBaHHE TO3HABATEIBHBIX CIOCOOHOCTEH B COOTBETCTBHUU C JIOTMKOM
Pa3BUTHS XUMHUUECKON HAYKH,
3) coaeiicTBUE B PO OPUCHTAIINH TITKOJTBLHUKOB.
Paszeusarowue:
1) pa3BuBaTh y WIKOJbHHKAa YMEHHUE BBIJIEIATH IJIABHOE, CYIIECTBEHHOE B
U3yYeHHOM MaTepuaje, CpaBHUBATh, 0000IIaTh W3y4YEHHbIE (DAKTHI, JIOTMYECKH
U3JIaraThb CBOM MBICIIU [IPU PELIEHUU 3a/1a4;
2) pa3BUBaTh CAMOCTOSITEILHOCTh, YMEHUE MPEO0JIEBATh TPYAHOCTH B YUEHUH;
3) pa3BUBATh 3MOIMH yYaIllUXCS, CO3/1aBasi SMOLUUOHAJIbHbBIE CUTYallUl YIUBIICHUS,
3aHUMATEIbHOCTH, MMapaI0KCAIBHOCTH;
4) pa3BUBaTh NMPAKTHUYECKUE YMEHUS YYalllUXCS MPHU BBIIOJHEHUHU MPAKTHUYECKUX
HKCIIEPUMEHTATBHBIX 3a/7a4 C HCIOJb30BaHWEM o0opymoBaHus IeHTpa «Touka
pocTay (onpeaeneHrue HUTpaT-uOHOB, ONPEIECIICHUE XJIOPUI-HOHOB);
5)pa3BUBaTh UHTEIIEKTYaIbHbIN U TBOPUECKUI MOTEHIIHAN JINYHOCTHU, TIOTHYECKOE
MBIIIUIEHUE TIPU PEIICHUH YKCIIEPUMEHTAIBHBIX 337a4 110 XUMHUH;
6)y4lTh TEXHUKE MOATOTOBKM U MPOBEICHUS XUMHUUYECKOTO 3KCIEPUMEHTA, C
MOMOIIFI0  3aHUMATENBHBIX OIBITOB MOJHATH Yy OOYYaIOIMIMXCS HWHTEPEC K
M3YUYCHHUIO XUMHUHU, YYUTh NPUEMaM pEIICHUS TBOPUYECKUX 3a/ad, IMOUCKY
AMBTEPHATUBHOTO PEIIEHUS, KOMOMHHPOBAHHUIO paHEe W3BECTHBIX CIOCOOOB
pelleHns, aHaJIu3y U COIMOCTaBICHUIO PA3IMYHBIX BAPUAHTOB PEUICHUS, YYUTh
aKTUBHO MBICIIUTH; coOuWparh obOopymoBanume T1ieHTpa «Touka pocray,
MOATOTaBIUBATh €r0 K AKCIIEPUMEHTY;
7) pacuupsaTh TpOoPECCUOHANBHBIA KpPYro3op, JSpYJIUIINIO, MOBBIIATh OOIIUMA
YpOBEHb 00PA30BAHHOCTH U KYJIBTYPHI.



[lepeuncnennbie 3ajayM OXBATHIBAIOT MIMPOKUM KpYr MpoOJieM BOCIHUTaHUS U
JIOTIOJIHUTENIBHOTO 00pa30BaHUs IIKOJIbHUKA, PEIICHHE U peanu3anus KOTOPhIX
HEOOXOUMBI JJIs1 JOCTHKEHUS TTOCTABJICHHOMU 1IEJIH.
Ha npoBenenue 3aHATUI BHEYPOUYHOU NEATENBHOCTH «PelleHne pacu€THbIX 3a1a4
nmo xumum» otrBoautcs 1 yac B Henemo, npeaycMorpeHHoit GI'OC (34 ydacoB B
roj)
MeTtoabl 00yueHus :
Cnogecuvie:  yCTHOE  W3JIOKEHHE, OOBACHEHHE, (pOHTalIbHbIE  Oecelbl,
WHIUBU]TyaIbHbIE OCCEIbI.
Haenaonvie: MynbTUMEIUMHBIC TpPE3CHTAIMU, JAEMOHCTpAIUs, COCTaBJICHUE
OTIOPHBIX KOHCIIEKTOB, CXEM, TaOJIHII,
Ilpakmuueckue: pemenue 3anad, OBP, renetnueckux mnpeBpaiieHuil, NpoeKTHas
JeSATeNIbHOCTh, OPTaHU3aIIMOHHAS JIEITeIbHOCTh, paboTa ¢ 000py/1I0BaHUEM IIEHTPA
«Touka pocTay.
@opMbl OPraHu3 AU JeATeJbHOCTH YYAIIHUXCSH
['pynmoBasi, *HAUBUYATLHO-TPYIITIOBAsI, MHAWBUIyaIbHAs, TapHAas.
@DopMblI IPOBEICHUA 3aHATUI
1) nexmus;
2) IpaKkTUKYM;
3) 3amuTa IpoeKTOB;
4) KOHCYJIbTAIHA;
5) MacTepckas 1o pelIeHHIo 3a1a4
@®opMbI U METOAbI, TEXHOJIOTUM M0 popmupoBanuo YY/I:
1) auunocTHbie YY /]
TEXHOJIOTHS BeJleHHs TpobaeMHoro nuanora (aBrop E.JI.MenbHukoBa);
2) peryastuBHble Y'Y ]|
paboTa 1Mo camo- ¥ B3aUMOKOHTPOJIIO YCTHBIX ¥ ITUCHMEHHBIX OTBETOB. (
3) yueOHO-nO3HABATEJAbHBIE Y'Y |
pelieHne NpoeKTHHIX 3a/1a4;
mpuUMeHeHue cioBapei, cnpaBouynukoB, UKT — texHomoruii, 060py1oBaHus;
muddepeHanys 3a1aHni;
MIPUMEHEHUE TBOPUECKUX 3aJIaHUM, MPAKTUKO-3HAYUMbIX 3aIaHUI.
4)KOMMYHHMKATHBHbIEC
3alIUTa IPOEKTOB;
IpYIIOBasi, UHIAUBUAYAIbHO-TPYNIOBas, UHAUBUyalbHasA, NapHas OpraHu3alus
3aHATHI
Oxunaemsle pe3yabrathl popmupoBanus Y'Y /|
1. Jluunocmmuuwle ynusepcaivHble yueoOHvle 0elicmeus
[J PaznuuyaTh OCHOBHbBIE HPABCTBEHHO-ICTETUYECKHUE TTOHSTHUS,



[J O1ieHuBaTh CBOM U UY>KHE€ MOCTYIIKHU;

[] Ananu3upoBaTh U XapaKTepHU30BaTh AMOIMOHAJILHBIE COCTOSIHUSI W YYBCTBa
OKPY’KaIOIIUX, CTPOUTHh CBOM B3AMMOOTHOIIICHUS C UX YUETOM;

[] OnieHuBaTh CUTYaIlMU C TOUYKW 3PECHUS TTPaBUJI TOBEJCHUS U 3TUKU;

(] IIposiBASIT B KOHKPETHBIX CHUTYyallMsX J0OpOKENaTeNbHOCTh, JOBEpUE
BHUMATEIbHOCTB;

[} BeipaxkaTh MOJOKUTEILHOE OTHOILICHUE K MPOIECCY TO3HAHMUS;

L) IIposiBASAIT, BHUMAHKE, YAUBICHHE, )KeJIaHUE OOJIbIIIE Y3HATD;

[] OrieHuBaTh COOCTBEHHYIO YU€OHYIO JEATECIbHOCTh: CBOM JIOCTHIKEHUS,
CaMOCTOSITETbHOCTD

[} IlpumeHsTh TpaBWiia JEJIOBOIO COTPYAHHYECTBA: CPAaBHUBATH Pa3HbIE TOUYKU
3pEHMSI; CUUTAThCSI ¢ MHEHHEM JIPYroro 4eoBeKa, MHUIMATUBY, OTBETCTBEHHOCTD,
OPUYMHBI HEyAa4d; MPOSBISATh TEPHEHUE U JOOPOXKENaTEeTLHOCTh B CIIOPE,
JTMCKYCCHH, JIOBEpUE K COOECETHUKY.

2. Pecynamuenvie ynusepcanvHule yueoHvle 0eiucmeust

[] YV nep>xuBath 11e/1b ACATEILHOCTH J0 MOJYUYCHUS €€ Pe3ysIbTarta;

[J TInanupoBaTh pelieHne yueOHoM 3a1auu;

[J OuneHuBaTh BECOMOCTh NPHUBOAMMBIX JOKa3aTEIbCTB M  PaCCYKICHUM
(ybeauTenbHO, JI0)KHO, UCTUHHO, CYIIIECTBEHHO, HE CYIIECTBEHHO);

[J KoppekTupoBaTh OESITENbHOCTh: BHOCHTh HW3MEHEHHUS B IPOLIECC C YYETOM
BO3HUKIIHNX TPYIHOCTEH U OMIMOOK, HAMEUYATh CIIOCOOBI UX YCTPAHEHUS;

[] OcymecTBiasTh MTOTOBBIM KOHTPOJb JACSTENBHOCTH («YTO CHETaHO») U
MOOTEPALIMOHHBIA KOHTPOJb («KaK BBINOJHEHA Kaxzaas omepanus, BXoasuias B
COCTaB y4eOHOTO JICHCTBUA);

[J OueHuBaTh pe3ynbTaThl AESITENBHOCTH;

[] AHanMM3upoBaTh COOCTBEHHYIO PadOTY;

[] OueHuBaTh YpOBEHb BJIQJICHHS TEM WM WHBIM Y4eOHBIM JeHCTBHEM (OTBEUYaTh
Ha BOMIPOC «UTO s HE 3HAIO U HE YMEIO?»).

3. Ilo3nasamenvhovie yHusepcanvHle yueoOHbvle Oelicmeus

[] AHanmuM3upoBaTh pe3yIbTaThl dJIEMEHTAPHBIX UCCIIENOBaHUM, (PUKCHPOBATH UX
PE3YIbTaTHI;

[] Bocmpou3BoauTh MO MaMATH HWH(MOpMAIK0, HEOOXOMUMYIO JJIS PEIICHUS
y4aeOHOM 3a1a4H;

] ITpumeHsATh TaONHIIBI, CXeMBI, MOJEIHU IS MOTy4eHUST HH(DOPMAIIHH;

[ Tlpe3eHTOBaTH MOATOTOBJICHHYIO HWH(OpPMAIMIO B HATJSIIHOM W BEepOATBHOM
BUJIE;

[J TlpuBOoAMTH IPUMEPHI B KAUECTBE J10KA3aTEIIbCTBA BBIABUTAEMbIX MOJIOKEHUIH;

[] BeInoJiHSTH yueOHbIE 3a/1a41, HE UMEIOIINE OJJHO3HAUYHOI'O PELICHUS.

4. Kommynukamuenwie ynueepcaivHole yueoHvle 0eiucmeus



[] BocmpuHUMAaTh TEKCT C YYETOM MOCTaBIECHHOM y4eOHOW 3ajau, HAXOJUTh B
TEKCTE MH(OPMALNIO, HEOOXOIUMYIO JIJISl €€ PEIEHUS;

[J CpaBHUBaTh pa3HbIC BUAbI TEKCTA;

[] CocTaBlATh IJIaH TEKCTA;

[] OdopmIsTh AMATOTUYECKOE BBICKA3bIBAHHWE B COOTBETCTBUHU C TPEOOBAHUSIMHU
pEUYEBOro ATUKETA.

Dopmamu omuémuocmu 10 U3YYEHUIO JAHHOTO Kypca MOTYT OBITh:

[] KOHKypC pELIEHHBIX 3a/1ad4;

[] cocraBiieHre COOPHUKOB aBTOPCKUX 3ajad IO Pa3IUYHBIM TeMaM (Hampumep,
«MenuuunHay, «9KOIOTUS» U T.1.)

[] 3a4€T MO peleHnro 3a1a4.

Paznea 2. Conep:xanme y4eOHOI 0 mpeamera
BBeaenue (2 yaca)

3HAKOMCTBO C LEMAMH W 3ajJa4yaMU Kypca, €ro CTpyKTypou. OCHOBHBIE
bU3UYECKUe U XUMHYECKHE BEJIMUYUHBI.

Tema 1. MatemaTudeckue pac4éTsl B XMMuM (7/4acoB)

Bomoponnas eaununa aroMHOW Macchl. OTHOCWUTENbHAsE AaTOMHas W
MOJIEKYJIsIpHass Macchl. HaxoxkAeHue OTHOCUTEIBLHON MOJEKYISIPHOM Macchl IO
dbopMyIie BelecTna.

MaccoBasi 107 XHMHYECKOTO »JJIEMEHTa B CJOKHOM BellecTBe. Pacuér
MacCOBOM JIOJM XHMHMUYECKOro 3JieMeHTa 1o (opmyrne BemectBa. Haxoxnenue
(bopMyIIbI BEHIECTBA MO 3HAYCHHSIM MACCOBBIX J0JIEH 00pa3yIoUIuX €ro JIEMEHTOB.

O0bEMHAs 107151 KOMITIOHEHTA Ta30BOM CMECH.

[TonssiTue 006 0OBEMHON 016 KOMIIOHEHTAa Ta30BOM CMECH M PacU€Thl C
UCITOJIb30BAHUEM HTOTO MOHSATHUS.

MaccoBast 10J1s1 paCTBOPEHHOIO BELLECTBA.

PactBoprl, pacTtBOpUTENHL U  pacTBOpEHHOE BemecTBO. [loHsTme o0
KOHIIEHTPAallUM PacTBOPEHHOIO BewlecTBa. MaccoBass J0JisI  pacTBOPEHHOTO
BEILIECTBA U PACYETHI C UCIIOJIBb30BAHUEM ITOT'O MTOHATHS.

MaccoBas 10J1s1 IpUMECEH.

[TonsiTHe O YKMCTOM BelIeCTBE U MpuMecH. MaccoBas 10 MpUMecH B 00pasiie
ucxoHoro BemiectBa. OCHOBHOE BellecTBO. Pacuér macchl OCHOBHOI'O BEIIECTBA
10 Macce BEIIECTBA, COJECPKAIIETO ONPEACTEHHYIO JOJI0 MPUMECEH U APYrHUe
MOAU(PUKAIMOHHBIE PACYETHI C UCIIOJIB30BAHUEM ATHX MTOHSITHH.

Tema 2. KontuvecTBeHHBbIE XapaKTePUCTUKH BelecTBa (6 4acoB)
OCHOBHBIE KOJINUECTBEHHBIE XapaKTEPUCTUKHU BEIIECTBA.
[Tocrosnnas ABoraapo. KonnuectBo BemecTa. Monb. MonsipHas macca.



MouspHblil 00bEM Ta3000pa3Horo BeuecTsa. KpaTHble eIMHULIBI KOJUYECTBA
BEIECTBA — MIIJIUMOJIb U KHJIOMOJIb, MAJUIMMOJISIPHAS ¥ KUJIOMOJISIPHAST MacChl
BEIIECTBA, MUJUIUMOJISIPHBIA U KIJIOMOJIIPHBIN 00BEMBI Ta3000pa3HBIX BEIIIECTB.

Pacu€Tel ¢ MCHONB30BaHMEM TOHSTHH «KOJWYECTBO BEIIECTBA», «MOJSpHAs
Maccay, «MOJIIPHBIN 00BEM Ta30B», «IIOCTOSTHHAST ABOTAIPO».

Pacuérnplie 3anqaun. 1. Beruucienue KonmdecTBa BEMIECTBA IO H3BECTHOMY YHCITY
YacTHII 3TOTO BellecTBa. 2. BhIuMCIeHME MacChl BEMIECTBA 10 H3BECTHOMY
KOJIMYECTBY BeIlecTBa. 3. BhIUMCICHHE KONMMYECTBAa BEIIECTBA IO H3BECTHOMY
00BEMY BemiecTBa. 4. BerarcieHre 9uciia 4acTUIl 10 U3BECTHOM Macce BEIIeCTBA.
5. Onpenenenre OTHOCUTEIHHON TUIOTHOCTH Ta3a.

XUMHYECKHH IKCIIEPUMEHT:

O3HAKOMJICHHE C OOpa3llaMHi OKCHJIOB M OINHCAaHWE WX CBOWCTB, MOJIyYCHHE,
coOupaHue, pacro3HaBaHUE U U3yUeHHE CBOICTB BOJIOPOIa, KUCIOpOoaa (TOpEHHeE),
B3auMozeicTeue Boaopoaa c¢ okcupoM wmeau (1) (Bo3MoxkHO wuCHONB30BaHUE
BUJICOMATEPUAIOB),  HWCCJICJAOBaHME  OOpa3lOB  HEOPTraHWYCCKUX  BEIICCTB
Pa3IUYHBIX KJIACCOB, HAOJIIOJICHUE N3MEHEHHUS OKPACKH MHIMKATOPOB B PacTBOpax
KACJIOT W IImejouei, ompezacieHne PH pacTBOpoB, BOJHBIX BBITSDKEK. [Ipu
IPOBEJICHUN DKCIEPUMEHTOB HCIIOJIB3YETCSl IIKOJIBbHOE O0O0pYyIOBaHUE, B TOM
gyucie obopynoBaHue mudpoBoit madboparopun Pobukimad «Xumusy», «IKOJIOTH
nenTpa «Touka pocTa»: KOMIIBIOTEP C BO3MOXKHOCTBIO NoJIKiItoueHus yepe3 USB
HEOOXOJMMOTO  JaTuvKa, TMPEeJyCTaHOBIEHHOE TMPOTrpaMMHOE oOOecreyeHue
Po6uknabd, pH-merp PoOuxmad mns omnpenenenus pH cpenbl (KUCIOTHOM,
HEUTPAJILHOM, IIEJOYHOM), NAaTYMK MJIsI ONPEACNICHUS] MYTHOCTH, TEMIIEpaTypbl
BOJIBI.

Tema 3. KosinyecTBeHHbIC XaPAKTEPUCTUKH XUMMHYECKOI0 Mpouecca
(14 yacos)

Pacuér kommyecTBa BemiecTBa, MacChl WM 00BbEMa HCXOIHBIX BEIIECTB U
MPOIYKTOB PEAKIIUU.
Pacuérnbie 3agaum. 1. BplunciieHMe 1no XUMHYECKUMM YpPaBHEHHUSIM MAacChl,
00BEMa MM KOJIMYECTBA BEIIECTBA TI0 U3BECTHOU Macce, 00bEMY MM KOJIUYECTBY
BEILIECTBA OJTHOTO M3 BCTYMAIOUIUX B PEAKIIUIO BEIIECTB WU MPOIYKTOB PEAKIIUH.
2. Beruucnenne macchl, 00b€Ma MPOAYKTA PEAKIIUU, €CIU OJTHO M3 PEearupyrommx
BEILIECTB JaHO B U30BITKE. 3. BolunciaeHue maccol (KOJIMYECTBa BEllleCTBa, 00bEMA)
MPOAYKTa pPEeaKlMu, €CJIM H3BECTHAa Macca MCXOJIHOrO BEIIECTBA, COJEPKaIEro
onpeAeaEHHYIO JI0I0 Mpumecei. 4. Beruucienne macchl (KOJIMYeCTBa BEIIECTBA,
00b€Ma) MPOAYKTa PEaKIMHU, €Cld M3BECTHA Macca pacTBOpa W MaccoBas JOJIs
pacTBopéHHOr0 BemiecTBa. 5. OrnpeneneHrne MaccoBOM WM OOBEMHOW OJH
BBIXOZA NPOAYKTa OT TEOPETUYECKH BO3MOXKHOro. 6. Pemenne unenodek
MpeBpaIICHUS.



7. Pacu€rsl, CBsA3aHHBIE C KOHLEHTPALMEH pacTBOPOB, PACTBOPUMOCTBHIO BEILIECTB,
BJIEKTPOIUTUYECKON TUCCOLUALIUEN.
XuMHYEeCKH IKCIIEPUMEHT:

UCCJIEIOBAaHUE OCOOEHHOCTEH PpPACTBOPEHHUS BEUIECTB C  Pa3IM4HOU
PacTBOPUMOCTBIO, HAOJIOJICHUE U3MEHEHHS OKPACKU WHIUKATOPOB B pacTBOpax
KHCJIOT W 1Iejoueu, onpeaeneHue PH pacTBOPOB, BOJHBIX BBITSXKEK, HU3YUYCHHUE
B3aumosencteus okcuna meau (Il) ¢ pactBopoM cepHOW KHUCIOTHI, KUCIOT C
METaJUIAMU, PEAKLMUM HEUTpaIU3aluy, I10JyYEHHE HEpPaCTBOPUMBIX OCHOBAHUU.
[Ipu mpoBeneHHHM AKCIEPUMEHTOB HCMOJB30BAJIOCh IIKOJIBHOE 00OpYJI0BaHUE, B
TOM 4ucie oOopynoBanue mudpoBoit maboparopun Pobuknad «Xumusy,
«JKonorus» IEHTpa «Touka pocTa»: KOMIBIOTEP C BO3MOXKHOCTHIO
noakatoueHust yepes USB  HeoOXoaumoro artyuka, MpeayCTaHOBICHHOE
nporpaMMHoe obecrieuenue Pobuknad, pH-metp Pobuknad mis onpenenenus pH
cpeabl (KUCIOTHOM, HEUTpadbHOW, IICTIOYHOM), JaTYMK ISl  ONpPEACIICHUS
MYTHOCTH, TEMIIEPATypPbl BOJIBI.

Tema 4. OKHCIUTEIHHO-BOCCTAHOBHUTE/IbHBIE peaknun (4 yaca)

OKHCITUTETPHO-BOCCTAHOBUTEITLHBIC PCaKIINH. OxHCITUTEIND u
BOCCTAaHOBHUTEJb, OKHUCJIEHHME U BoccTaHOBieHHE. CocTaBlieHWE YypaBHEHMM
OKHUCJIMUTENbHO-BOCCTAHOBUTENIBHBIX PEAKIINI METOIOM JIEKTPOHHOTO OaaHca.

Knaccuduxkanus oKucIuTeIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

0O600menue (14)
Y4eOHOo-MeTOAU4YecKast suTeparypa u LHOP
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