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Paznea 1. IlosicHuTe/IbHAA 3aIIUCKA

PabGouass mporpamma BHeypouHOU nesiTenbHOCTH «lIpakThueckass XuMuUsI»
npeaHa3HaveHa Juis yqyamuxces 8-9 kimaccoB. PelieHue pacu€THBIX 3a7a4 3aHUMAET
BAXHOE€ MECTO B H3yUYCHHHM OCHOB XHMMH4YecKoW Hayku. [Ipum pemieHun 3amau
MPOUCXOAUT Oosiee TIIYOOKOE U TOJHOE YCBOGHHE Y4eOHOro MaTrepualna,
BBIPa0ATHIBAIOTCSI HABBIKM MPAKTUYECKOTO MPUMEHEHUS HMEIOUIUMXCS 3HaHUMH,
pa3BUBAIOTCA  CIHOCOOHOCTHM K  CaMOCTOSITENIbHOM  paboTe, MIPOUCXOJUT
dbopMupoBaHue yMEHHUS JIOTHYECKU MBICIUTh, UCIOIB30BaTh MPUEMBI aHAIU3a U
CUHTE3a, HAXOJWUTh B3aMMOCBSI3b MEXIy OOBEKTAMU U SBJICHUSMH. B 3TOM
OTHOILIEGHUM PEIIeHHE 3aJad SBIACTCS HEOOXOAUMBIM KOMIIOHEHTOM TIpH
U3YUYEHUU XUMUH.

B yueOGHbIX maHax mnpenMeTry «XHUMHUS» OTBEJEHO 2 dYac B HEACIIO.
[Iporpamma >xe mo xumMuu BechbMa oO1upHa. [loaToMy yuuTenb XuMUMU BBIHYKACH
pemare TpobiieMy, Kak MNpU HEOOJBIIOM KOJUYECTBE YPOKOB JIaTh XOPOIIWE
3HAHUS y4YalluMCs, a TJIaBHOE C(POpMHUpPOBATH Y HUX HEOOXOIUMBIE YMEHHS U
HABBIKM, B TOM 4YHCJIC HAy4YUTh peIIaTh pacu€THble 3anadd. JJisi OOJIBIIMHCTBA
yUallluXcs pEIIeHHuEe pacuéTHBIX 3aJad 10 XUMUM TPEACTABISECT HEMasble
TPYIHOCTU. A, HE OCBOMB IEPBbIN 3TAIl PELUICHUS 33]a4, CBA3aHHBIX C KIIFOYEBBIM
HNOHSTUEM «MOJIbY», IIKOJBHUK B JaJbHEHIIEM HE CMOXET OCO3HAaHHO pEIlaTh U
O6onee cinoxHble 3amaud. I[losromy  yuutento  TpeOyeTcs  IPHUIOXKHUTH
MaKCUMAaJIbHbIE YCWIMS Ha HAa4yaJbHOM JTale PEIICHUs 3a/ady, Tak Kak OT 3TOro
OyJIeT 3aBUCETh NaJIbHEUIIIHI ycTeX.

['maBHOE mpegHa3HaueHWE [AHHOTO Kypca COCTOMT B TOM, YTOOBI
chopMHpOBaTh Yy Yy4allUXCsl yYMEHHE pelIaTh 3aJaud ONpPeneN€HHOTO YPOBHS
CJIIOHOCTH, TO3HAKOMUTHh WX C OCHOBHBIMH THIIAMU 3a/lad M CIOCO0aMH HUX
pemenus. PaGouas mnporpamma BHEYpo4yHOM nesTenbHOCTH «IIpakTudeckas
xumus» g 8-9 KilacCoB paccuMTaHa Ha 2 dYaca B HENENI0, B CBS3H C
roCyJapCTBEHHBIMH Mpa3IHUKaMH, TOJIOBBIM KajeHJapHbIM mianom MBOY OO
c.Bepxunii Hepren, nusamu 310poBbst B 2024-2025 yaeOHOM rogy Bcero 66 4acos.

PaGouas mporpaMMa BHEYpOUHOI ACATENHHOCTA pa3paboTaHa B COOTBETCTBUH
c:

- ®denepalbHBIM TOCYJAPCTBEHHBIM 00Pa30BATEIBHBIM CTAHAAPTOM OCHOBHOTO
oOmero o0pa3oBaHusi, YTBEPKIEHHOTO MpHUKa3oM MuHHCTEpCTBa 00pa3oBaHUsA U
Hayku Poccuiickont @enepanuu 2021 ropa.

- ¢ y4€TOM mporpaMMbl MO y4yeOHOMY mpeaMery «Xumusi» 8§ kiacc (Xumusl.
PaGoune mporpammel. [Ipeamernass nuaus ydeOHukoB O. C. TI'abpuemsHa 8-9
KJIacChl: TocoOue JIJisl yuuTtesieid 001eo0pa3oBaTebHbIX Opranu3anuii /M: u3a-Bo
Hpoda, 2019 r., VYyebnmku coorBerctBytor @DOI'OC OO0 (2021r.),
peKoMeH10BaHbl MUHUCTEPCTBOM NpocBenieHns Poccuiickoit @enepannu.



BHeypouHass ~ JeATEIbHOCTb  SIBISIETCS. ~ COCTAaBHOM ~ YacThl0  y4eOHO-
BOCIIUTATEIIBHOIO MPOLECca U OJHON U3 GOopM opraHU3aluyd CBOOOAHOIO BPEMEHHU
yyamuxca. BHeypouHass NEeSTEIbHOCTh MOHUMAETCS CErOJHS MPEUMYIIECTBEHHO
KakK JESTEbHOCTh, OpraHu3yeMas BO BHEYPOUHOE BpeMs ISl YAOBIECTBOPECHUS
NOTpEOHOCTEW  ydYallUXCs B  COAEPXKATENbHOM JOCyre, HMX Yy4YacTUU B
caMOYIIpaBJIeHUHU U OOIIECTBEHHO MOJE3HON e TENbHOCTH.

AKTYaJlbHOCTB: TIpOrpaMMa  CO3Jae€T  YCJIOBUSA Uil  COLIMAIBHOIO,
KyJIbTYpHOTO M  NPOPECCHOHAIBHOIO  CaMOOMNPENEICHUs,  TBOPYECKOM
caMopean3aliy JIMYHOCTU peO&HKa, HOPMUPOBAHUSI XUMUYECKOU TPAMOTHOCTHU U
0e30MacHOro MCMOJIb30BaHUS BEIIECTB B TOBCEAHEBHOM KU3HU.

I[pakTHYeckasi 3HAYMMOCTh: TIPU COCTABJIEHUU MPOTPAMMBbI OBLITH OTOOPAHbI
Takue pabOThl, KOTOPBIC 3aWHTEPECOBAIU Obl yYalIUXCs, TTOMOIJIM Obl UM TIpPHU
noarotoBke k OI'D u EI'D, ObulM AOCTYMHBI 1O COACPKAHUIO U METOJUKE
BBITIOJIHEHUS, TOTOBWJIA ObI OYJIYIIMX MCCJIEIOBATENICH, IaBaIM OIBIT TBOPUECKOM
NEATEIBHOCTH YUaIlUXCsl.

HoBu3na nanHOl palodeil mporpaMMbl: MpOrpaMMa COCPEIOTauMBAET
OCHOBHOE BHHUMAaHHE Ha dKCIEPUMEHTAIbHON padoTe, a 3To, MpexJie BCero padora
C BEILECTBAMU, CO3HATEIILHOE MTPOBEICHUE XUMHUUECKUX MTPOLECCOB.

Haubonee nenecoobpa3HbiM sBIETCS 00bEIMHEHHE CMEIIAHHOTO THIMA, U Halla
porpaMma COJAEPKUT MaTepHual Jjisl padoThl B CASAYIONIMX HAIPABICHUSIX:
Hampasnenue paboTsl 00beIuHEHNUS

Bunbl nesaTenpHOCTH yYaluxces 0 KaXxA0My HApaBICHUIO

®opMbI OpraHU3aIuu 00YJAIOIIUXCS U TIIACHOCTH PE3YJIbTATOB PAOOTHI
Teopetnueckoe

[TonroToBka MoKIanoOB, pedeparoB, MPOBEACHUE HCCICIOBAHUN TCOPETUUECKUX U
WUTIOCTPUPYIOIIUX ~ MCTOPUIO  OTKpPBITUM. Pemienue 3agad  MOBBIMICHHOU
TPYAHOCTH.

Koppecnonaenrckas padora.

XUMHUYECKHE Beuepa, HaydHble KOH(QEpPEHIMH, 3aHATUS  OOBEIUHEHUS,
OJIMMITHA]IBI, KOHKYPCHI SPYJUTOB, BBITYCK OIOJIJIETEHEH, CTeHTra3eT, HHPOpMaIIHH
CMI.

DKCIepUMEHTaIbHOE

JlabopatopHo - IIpENapaTUBHBINA MIPAKTUKYM. OKcnepuMeHTalbHAs
uccleoBaTenbckas padoTa yyaniuxcs.

3aasaTHs 00BEAMHEHUS, KOH(PEPECHIINH, XUMUYECKHE BEUYepa, 3alllhTa MPOCKTOB,
MPE3EHTALNH.

Konctpykropckoe

KonctpyupoBanue npubopoB, MakeTOB, MOJI€JICH, CPEJICTB HATJISTHOCTH.
OO6opynoBaHHE XUMHUYECKOTO KaOUHETA.



Hean: dopMupoBaHHe Yy y4allUXCS OMNbITA XUMHUYECKOTO TBOPUYECTBA,
KOTOPBIH CBSA3aH HE TOJBKO C COJIEPKAHUEM JICSTEILHOCTH, HO U C OCOOCHHOCTAMU
JUYHOCTU peOeHKa, €ero CHoCOOHOCTSMH K COTPYIHUYECTBY, pa3BUTHE
OOIIEeKYIBTYPHON KOMIIETEHTHOCTH, MPEJICTABICHUN O POJIM €CTeCTBEHHOHAYUHBIX
3aHSATAW B CTAHOBJEHUM [IMBUJIM3AIMU, T[IO03HABATEIIbBHOM AaKTUBHOCTH U
CaMOCTOSITEJIbHOCTH,  TOJIOKUTEIbHOM  MOTHBAallUM K  OOYYEHMIO, OIBITa
caMopeau3alti, KOJUIEKTUBHOTO B3aUMOJICHCTBUSI, pa3BUTHE
WMHTEJUIEKTYaJIbHOIO U TBOPUYECKOTO MOTEHIMANa JIeTeid Ha OCHOBE (pOopMUpOBaHUS
OTIEPAIIMOHHBIX CIIOCOOOB YMCTBEHHBIX JNEUCTBHUH IO PEUICHUIO TEOPETUUECKUX U
MPaKTUYECKUX 3aJ]1ay B 00JIACTH XUMUHU.

3aoauu npozpammul:
ObpazoseamenvHbie:
1) ¢popmupoBanre ymMeHUN U 3HAHUM TMPU PEIICHUH OCHOBHBIX THIIOB 3aj7ad IO
XHMHH;
2) (opMupoBaHHE NPAKTUYECKUX YMEHUM TPH PEIICHUH SKCIEPUMEHTAIbHBIX
3a/lay Ha paclo3HABaHUE BEIIECTB;
3) MOBTOpEHME, 3aKpEIJICHUEe OCHOBHBIX IOHSATUM, 3aKOHOB, TEOPUH, a TaKKe
HAy4YHBIX (DAKTOB, OOPA3YIOMINX XUMHUYECKYIO HAYKY.
Bocnumamenvhbie:
1) co3manMe TeAArorMuecKux CHUTyalluil yCHEIIHOCTH [IJISi  TOBBIIICHUS
COOCTBEHHOM CaMOOIICHKU M CTaTyCa y4alllUXCs B TJla3aX CBEPCTHUKOB, NIEAAroron
Y POIUTEIIEH;
2) dbopmupoBaHHE IMO3HABATEIBHBIX CIOCOOHOCTEW B COOTBETCTBUU C JIOTMKOM
Pa3BUTHS XUMUYECKON HAYKU;
3) coneticTBre B TpoOpHUEHTAITUHN IITKOJILHUKOB.
Pazeusarowue:
1) pa3BuBaTh y WIKOJbHHMKA YMEHHE BBIJIEIATh IJIAaBHOE, CYIIECTBEHHOE B
M3YYEeHHOM MaTepuaie, CpaBHUBATh, 0000IaTh W3y4YCHHBIC (DAKTHI, JTOTHMUECKH
M3JIaraTb CBOM MBICIIH MPU PEUICHUH 3a/aY;
2) pa3BUBaTh CAMOCTOSITEILHOCTh, YMEHUE MPEOI0JIEBATh TPYIHOCTH B YUCHUU;
3) pa3BUBATh 3MOIMH yYaIllUXCS, CO3/1aBasi SMOLUUOHAJIbHBIE CUTYallUl YJIUBIICHUS,
3aHUMATEIbHOCTH, MapaJOKCAIbHOCTH;
4) pa3BUBaTh MPAKTUYCCKAE YMEHHUS YUYAIUXCS MPHU BBITTOJTHCHUH MPAKTUICCKUX
AKCHEPUMEHTATIbHBIX 3a]1a4.
5)pa3BUBaTh UHTEIIEKTYaIbHbBIN U TBOPUYECKUN MOTEHIIMAN JINYHOCTHU, TIOTHYECKOE
MBIIIUICHUE TIPU PEIICHUH YKCIIEPUMEHTANTBHBIX 33]]a4 110 XUMUH;
6)y4lTh TEXHUKE MOATOTOBKHM U MPOBEICHUS XUMHUUYECKOTO 3KCIEPUMEHTA, C
MOMOIIIbI0 3aHUMATENIbHBIX OMNBITOB MOJHATh Y OOyYalolmMUXCd HHTEpPEC K
M3YYCHUIO XUMHUHU, YYUTh NPUEMaM pELICHUS TBOPUECKUX 3ajlad, I[OUCKY



aTbTEPHATUBHOIO pEIICHUs, KOMOWHHPOBAHUIO paHEE M3BECTHBIX CIIOCOOOB
pelleHrs, aHaJdu3y U COIMOCTaBICHUIO PA3IMYHBIX BAPUAHTOB PEIICHUS, YUYUTh
AKTUBHO MBICJIUTH;

7) pacmupsaTh Npo(EecCHOHATBHBIM KpPYyro3op, 3pYyIULIMIO, TOBBIIATh OOIIMIA
YpOBEHBL 00Pa30BAaHHOCTHU U KYJBTYPHI.

[lepeuncnennbie 3aayd OXBATHIBAIOT MIUPOKUM KpYr MpoOJIeM BOCIHUTAHUS U
JIOTIOJIHUTENIBHOTO O0pa30BaHUs IIKOJIBbHUKA, PEIICHHE W peau3anus KOTOPhIX
HEO0OXOUMBI ISl JOCTHXKEHUS TTOCTaBJICHHON 11EJIH.

Ha npoBeneHne 3aHATUI BHEYPOUHOU NEATEIBHOCTH «PeleHne pacu€THhIX 3a7a4
0 XUMHUW» OTBOJAUTCS 2 yaca B Henento, npeaycmorpenHon ®I'OC (66 dacos B
roj)

MeTtoabl 00yueHMst:

CnogecHvie:  yCTHOE  WBJIOKEHUE, OOBsICHEHUE, (pOHTANIbHBIE  Oecesbl,
UHUBUTyaIbHbIE OCCEIbI.

Hazcnaonvie: MynbTUMEIUMHBIC TpPE3CHTAIlMU, JAEMOHCTpAIUs, COCTaBJICHUE
OTIOPHBIX KOHCIIEKTOB, CXEM, TaOJIHUII,

Ilpakmuueckue: pemenue 3anad, OBP, reHernueckux npeBpaiieHui, MpoeKTHas
JesITeNbHOCTD, OpraHU3alMOHHAs JeATEeIbHOCTb, COCTaBICHUE MOPTHOIIHO.
®opMbl OPraHU3aANNH JeATEJIbHOCTH Y4AIMXCH

['pynmoBasi, ”HAMBUYaIbHO-TPYIIIOBAs, UHAUBUyalbHAasl, TapHAas.

@®opMbl IPOBEICHUSA 3aHATUI

1) nexmus;

2) IpaKkTUKYM;

3) 3amuTa NpoeKTOB;

4) KOHCYJIbTAIHUA;

5) mpesenTarus mopdomo;

6) MacTepcKkasi 1o PelIeHUIo 3a4a4.

DopMbI U METObI, TEXHOJI0ruHU 10 popmuposanuo YY/:

1) auunocTHbIe YY /]

TEXHOJIOTHUS BeJleHus rnpobaemMuoro auanora (aprop E.Jl.MenbankoBa);

2) peryasituBHblie Y'Y ]|

paboTa ¢ KapToil ypoka;

MpUMEHEHUE METOIMKH O0e30TMeToYHOoro 00yueHus (aBrop I'.A.llykepman);
paboTa o caMo- U B3aUMOKOHTPOJII0 YCTHBIX U MHUCbMEHHBIX OTBETOB (110 3apaHee
ONpeIeIEHHBIM KPUTEPHSIM, 00pa3Lam);

3) yueOHoO-nO3HaABaTeJbHbIE Y Y ]|

pelieHre NpoeKTHHIX 3a/1a4;

MIpUMEHEHHE cioBapen, cnpaBouyHUKOB, UKT — texHosorui;

nuddepeHanus 3aaaHui;



MIPUMEHEHUE TBOPUECKUX 3aJIaHUM, MPAKTUKO-3HAYMMBbIX 3aJIaHH.
4)KOMMYHUKATHBHBIE
3alUTa IPOEKTOB,;
IPYIIOBasi, UHIAUBUAYAJIbHO-TPYNIOBas, UHANBUIyaIbHAs, TTapHash OpraHu3aIus
3aHATUI

Oxunaemsble pe3yiabrathl GopmupoBanus Y'Y /|
1. JTuunocmmuule ynugepcaivbHwle yueoOHbvle Oeiicmeus
[] PazmuuaTh OCHOBHBIE HPABCTBEHHO-ICTETUUECKUE TTOHITHUS;
[] O1ieHuBaTh CBOM U YYy>KHE€ MOCTYIIKH;
[] Ananu3upoBaTh U XapaKTepHU30BaTh IMOIIMOHAIBHBIE COCTOSIHUSI M YYyBCTBa
OKPYKaIOIIUX, CTPOUTH CBOM B3aMMOOTHOIIICHHS C UX YUETOM;
[] OnieHuBaTh CUTYaIlMU C TOUYKW 3PCHUS TIPaBUJI MTOBEICHUS U ITHKH,
[] TlposiBisiTh B KOHKPETHBIX CHUTYyalUsX J0OpOKeNaTeIbHOCTh, JOBEpHE
BHUMATEJILHOCTD;
] BeipaxkaTh MOJIOKUTETLHOE OTHOIICHHE K MPOIECCY TTO3HAHMUS;
[J TIposiByIsIT, BHUMaHUE, YAUBJICHUE, )KeJIaHue OO0JIbIIE Y3HATH;
[] OieHuBaTh COOCTBEHHYIO YUYE€OHYIO JEATEIIbHOCTh: CBOM JIOCTHIXKCHHS,
CaMOCTOSITEJIbHOCTD
[J IlpuMeHsATHh mpaBWiia JEJIOBOTO COTPYAHUYECTBA: CPABHUBATH pPa3HbIE TOYKH
3pEHMS]; CUNTAThCSI C MHEHUEM JPYroro 4ejJoBEKa, MHULIUATUBY, OTBETCTBEHHOCTD,
NPUYUHBI HEyJIay; MpOSBIATh TEpHEeHUE U JAOO0POKENIATeNbHOCTh B CIIOpE,
JTUCKYCCHUH, I0BEpUE K COOECETHUKY.
2. Pecynamuenvie ynugepcanvuvie yuedOHvle 0eiucmeus
[] Y nepkuBath 1eib AEATEILHOCTU 10 MOJYYECHUS €€ pPe3ysIbTaTa;
[J TInanupoBaTh penieHne yueOHoM 3a/1auu;
[J OuneHuBaTh BECOMOCTh MPUBOJAMMBIX JOKa3aTEIbCTB M  PaCCYKICHUM
(ybeauTenbHO, JI0KHO, UCTUHHO, CYIIIECTBEHHO, HE CYIIIECTBEHHO);
[J KoppekTupoBaTh OESITEIbHOCTh: BHOCHTh HM3MEHEHHUS B IPOLIECC C YYETOM
BO3ZHUKIINX TPYJHOCTEH M OMIMOOK, HAMEUYATh CIIOCOOBI UX YCTPAHEHUS;
[J OcymecTBiATh HMTOTOBBIA KOHTPOJIb JEATENBHOCTU («UTO CHAENAaHO») H
MOONEPAIMOHHBIN KOHTPOJb («KaK BBIMOJHEHA Ka)Jas omepamusi, BXOIsIas B
COCTaB y4eOHOT0 ICHCTBUAY);
[J OnieHuBaTh pe3ynbTaThl AESITEIBLHOCTH;
[] Ananu3upoBaTh COOCTBEHHYIO padoTYy;
[J OueHuBath ypOBEHb BIAJEHUSA TEM WM UHBIM YYEOHBIM JIE€HCTBUEM (OTBEUYATh
Ha BOIPOC «UTO 51 HE 3HAIO U HE YMEIO7»).
3. Ilo3nasamenvnule ynusepcaibuvle yueoHvle 0elicmeus
[] AHanu3upoBaTh pe3yibTaThl AJIEMEHTAPHBIX HCCIENOBaHUM, (PUKCUPOBATH HX
pE3YIbTaTHI;



[] BocnpouszBoauTh MO MNaMsITH HWHGOpPMALMIO, HEOOXOAUMYIO [JIsl PEIICHUS
yueOHOM 3a7a4H;

[ TlpumeHsTh TaOIULIbI, CXEMBbI, MOJICTU IS TIOJIy4eHUsI UHPOpMAITIH;

[] Tlpe3eHTOBaTh MOJATOTOBJICHHYIO WH(OpMAIMIO B HATJSIHOM U BepOaTbHOM
BUJIE;

L] IIpuBOAUTH IPUMEPHI B KAUECTBE JIOKA3ATEIbCTBA BBIABUTAEMbBIX MOJIOKEHUM;

[ BoInmoHATE yueOHbIE 3a/1a4d, HE UMEIOILUE OJTHO3HAYHOTO PEIICHUS.

4. Kommynukamuenwie ynusepcanvHvle yueOHvle 0elicmeus

[] BocnmpuHUMAaTh TEKCT C YYETOM IMOCTAaBJIECHHON y4eOHOW 3ajayu, HaAXOIUTh B
TeKCTe HHGOPMAIIUI0, HEOOXOAUMYIO JIJIsl €€ PelIeHNS;

[] CpaBHUBaTh pa3HbI€ BUAbI TEKCTA;

[] CocTaBnsiTh TJIaH TEKCTA;

[] OdopmIsaTh AMATOTUYECKOE BBICKA3bIBAHWE B COOTBETCTBUHU C TPEOOBAHUSMHU
PEYEBOTO ATUKETA.

Dopmamu omuémuocmu 10 U3YYEHUIO JAHHOTO Kypca MOTYT OBITh:

[] KOHKypC pelIEHHBIX 33/1a4;

[] cocraBieHre COOPHUKOB aBTOPCKUX 3a/ad IO Pa3IMYHBIM TeMaM (Harpumep,
«MeauunHay, «IKOJIOTUSI» U T.J.)

[J 3a4€T 1O pelIeHHIO 3a/1a4.

Paznen 2. Conep:xanne y4eOHOI 0 mpeaMera
BBenenne (4 yaca)

3HAaKOMCTBO C ILEISIMH M 3aJlayaMH Kypca, €ro CTpyKTypou. OCHOBHbIE
buznuecKkre 1 XUMUYECKHUE BETUYNHBI.

Tema 1. MatemaTnueckue pacuérol B xumuu (14 yacos)

Bonoponnas eaununa atoMHOW  Maccbl. OTHOCUTENbHAsT AaTOMHas W
MOJIEKYJIsSIpHAss Macchl. HaxoJIeHHME OTHOCHTENBHOM MOJICKYJISIPHOM MAacChl IO
dbopmyIie BemecTra.

MaccoBast n10JIi1 XMMHYECKOrO 3JIEMEHTA B CIOXKHOM BelecTBe. Pacuér
MacCOBOHM JOJM XHUMHYECKOTO JJIEeMEeHTa 1o QopMmylie BemecTBa. HaxoxmeHue
(bopMyIIBI BEleCTBa MO 3HAYCHHSIM MACCOBBIX J0JIEH 00pa3yIoNIuX €ro JIEMEHTOB.

OO0BbEMHAs 107151 KOMIIOHEHTA Ta30BOM CMECH.

[lonsiTue 00 0OBEMHOI J0JI€ KOMIIOHEHTa Ta30BOM CMECHM U PACUETHl C
HCIIOJIb30BAaHUEM ATOTO MOHSTHS.

MaccoBas 70711 paCTBOPEHHOTO BEIIECTBA.

PactBopbl, pacTBOpuUTENh U pacTBOpEHHoe BemectBo. [lonsTtHe o
KOHIICHTPAIIMM PACTBOPEHHOTO BellecTBa. MaccoBas J0Jisl PacTBOPEHHOIO
BEILIECTBA U PACUETHI C UCIOJIB30BAHUEM 3TOTO MOHSTHS.

MaccoBast 10Jis1 IPUMECEH.



[TonsiTve 0 yncToOM BellecTBe U MpuMecu. MaccoBasi 0Jisi IpUMeECH B o0pasiie
UCXOAHOTO BemecTBa. OCHOBHOE BElIECTBO. Pacué€r mMacchl OCHOBHOIO BEIIECTBA
[0 Macce BEIIECTBA, COJIEPKAIIETO OMNPEACIEHHYIO IO NPUMECEH U ApYyrue
MOU(UKAIUOHHBIE PACUYETHI C UCIIOJIB30BAHUEM ATUX MOHSITHH.

Tema 2. KoiuuecTBeHHBIE XapaKTepuCTUKH BemecTBa (12 yacos)

OCHOBHBIE KOJINYECTBEHHBIE XapaKTEPUCTUKHU BEIIECTBA.

[TocTostnHas ABoranpo. KonndecTBo Bemectsa. Moisb. MonsipHast macca.

MounsipHblil 00bE€M Ta3000pa3HoOro BemecTBa. KpaTHble e AMHUIIBI KOJIUYECTBA
BEIIIECTBA — MWUIMMOJb U KWJIOMOJIb, MAJIJIUMOJIIPHASE U KUJIOMOJSIPHAsT MacChl
BEIECTBA, MUJUIUMOJISIPHBIN U KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbBIX BEIIECTB.

Pacuérsl ¢ UCMONB30BaHUEM TOHATHUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAS
Maccay, «MOJIAPHBIA 00bEM Ta30By», «IOCTOSTHHAsT ABOTaIpO».

PacuérHble 3a1aun. 1. Beiuncienre koauuecTBa BEMIECTBA 110 U3BECTHOMY YHUCITY
YacTUI[ 3TOTO BeulecTBa. 2. BpluMCieHHE Macchl BEILIECTBA IO HM3BECTHOMY
KOJIMYECTBY BeNIECTBAa. 3. BBIYMCIEHHME KOJMYECTBA BEIIECTBA IO HU3BECTHOMY
00béMy BemiecTBa. 4. BeruuciieHre ynciia 4acTHIl o U3BECTHOW Macce BEIleCTRa.
5. OnpeneneHrie OTHOCUTEIbHOM MJIOTHOCTH rasa.
Tema 3. KosinuecTBeHHbIE XaPAKTEPUCTUKH XUMHYECKOT0 MPoLecca
(284acos)

Pacuér kommuecTBa BemiecTBa, Macchl WM 00BbEMa HMCXOIHBIX BEIIECTB M
MPOAYKTOB PEaKIINH.

Pacuérnble 3agaum. 1. BpluncieHMe 0O XUMHYECKUM YpPAaBHECHHUSIM MAacCChl,
00bEéMa MK KOJIMUECTBA BEIIECTBA IO U3BECTHOM Macce, 00bEMY HUIU KOJIMYECTBY
BEIIIECTBA OJTHOTO U3 BCTYIAIOUIMX B PEAKIIMIO BEIIECTB WU MPOJYKTOB PEAKIUH.
2. Beranciienre maccbl, 00béMa IIPOJyKTa PEaKIu, €CiIu OJTHO U3 Pearupyronmx
BEIIECTB JIaHO B M30BITKE. 3. Brrunciaenne Maccol (KOJIMYeCTBa BEIIecTBa, 00hEMA)
MPOAYKTAa PEaKUHH, €CIM U3BECTHA Macca MCXOJHOIO BEIIECTBA, COJEPIKALIETO
onpeAeaEHHYIO 100 npuMeceid. 4. Beruuciaenne macchl (KOJIMYECTBA BEIECTBA,
00BEMa) MPOAYKTa pEeakiuu, €CIM W3BECTHA Macca pacTBOpa M MaccoBasi JOJs
pacTtBopéHHOro BemiecTBa. 5. OmpeneneHne MacCOBOM WM OOBEMHOW JOIH
BBIXOJIa TMPOAYKTAa OT TEOPETHUYECKH BO3MOXKHOro. 6. Pemenue nenodex
MPEBPAILECHUS.
7. Pacué€rsbl, CBsI3aHHBIE C KOHUEHTPALMEN PACTBOPOB, PACTBOPUMOCTBIO BEIIECTB,
BJICKTPOJIUTHYECKON TUCCOLNAIIUEH.

Tema 4. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHBIE peakium (8 yaca)

OKuCIUTENbHO-BOCCTAHOBUTEIBHBIC peaKIMU. OKuCIUTEND u
BOCCTAHOBHUTENIb, OKHCIEHHE W BOccTaHOBieHHE. (COCTaBIE€HHE YpaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOJOM AJIEKTPOHHOr0 OanaHca.

Knaccudukaiysi oKuCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKITUH.



Y4eOHO-MeTOAMYecKas quTeparypa u L{OP
YMK 1o xumuu 8 - 9 knacca:
1. I'abpuensn O.C. I[lpumepnas nporpamMmma Kypca xumuu s 8-11 kmaccos
o01ieo0pa3oBarenbHbIX yupexaeHud. — M.: Ilpoda, 2022.
2. Xumusi. 8 kijacc: ydeb. mna  oOmieoOpaszopar. yupexaenunn / O.C.
labpuensn. — 16-e uzz., crepeorurt. — M: «/Ipoday», 2019. — 270, [2] c. : u.
3. HacrtonbHast kuura yuutens. Xumudg. 8 knacc / O.C. I'abpuensn, H.IL
Bockoborinnkosa, A.B. Smykosa. — M.: JIpoda, 2007.
4. Xumus. 8 kiacc: KOHTPOJbHBIE W NMpOBepouHble paboThl Kk yueOHuky O.C.
["aGpuensna «Xumus. 8 kmace» / O.C. TI'abpuensn, I1.H. bepeskun, A.A.
VYmakoBa u ap. — 8-e uzz., crepeorun. — M.: IIpoda, 2010.
5. http://www.en.edu.ru/ — EcrecTBeHHO-Hay4HBII 00pa30BaTEIbHBINH TOPTAIL.
6. http://chemistry.r2.ru/ — Xumus 11t IIKOJIbHUKOB.
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