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TOUKA !'POCTA

IlosicHuTeNbLHAA 3alIMCKA

[Iporpamma BHEYPOUYHOH NEATETBHOCTH I 8 — 9 KIIACCOB COCTaBIIEHA B COOTBETCTBHH C
tpedoBanusmMu OI'OC u yaéToM HOPpMATHBHO-TIPABOBHIX JOKYMEHTOB:

e 3akoH P® «O0 obpazoBaHUNY.

o Ilucbma muHHCTEpcTBa 00pa3zoBaHus U Hayku Poccuiickoit ®enepaunu, [lenapramenta
rOCyJapCTBEHHOH TOJMTUKU B cdepe BocmUTaHus netei u mononexku Ne 09-3564 ot
14.12.2015 1. «O BHEYPOUHOH MAEATECIBPHOCTH U PEATU3alUN JOTOTHUTEIBHBIX
00111€00pa30BaTENBHBIX IPOTPAMM))

e Ilucebma mMuHuctepcTBa obpasoBanust U Hayku Poccuiickoit @enepanuu Ne 09-1672 ot
18.08.2017 r. «O HampaBieHHMH MeToauecKUX peKOMEH 1Al 0 YTOUHEHUIO TOHATUS
U COJEpXaHWs BHEYPOYHOH JEATENIFHOCTH B paMKax peaju3allid OCHOBHBIX
00111600pa30BaTEIbHBIX MPOTPAMM, B TOM YHCJIE B YACTU MPOEKTHOM ACSITEIHLHOCTIY.

e Meroauueckie peKOMEHIANNU TI0 Pa3BUTHIO JOTIOJHUTEIBHOTO 00pa3oBaHUs AETeH B
obmeoOpazoBatenbHbx  yupexxaeHusx ([Ipunoxkenne k mnucbmMy MuHOOpa3zoBaHUs
Poccum ot 11 uronst 2002 r. Ne 30-51-433/16).

[Iporpamma cocraBieHa ¢ Y4€TOM METOJAWYECKMX PEKOMEHIAlMi IO OpraHu3aluu
BHEYPOUHOM JEATEIBHOCTH B YCIOBHX BBeAeHUS U peanuzannu OPI'OC BTOpOro nokojaeHus B
y4eOHO-BOCIIUTATEIHLHOM TPOIIecce 00pa30BaTEIbHBIX YUPEKICHUN:

o ['puropses /I.B. BHeypouHas 1eATeNbHOCTD MIKOJbHUKOB. METOINYECKHI KOHCTPYKTOP:
nocobue mis yautens / [[.B. I'puropses, I1.B. Crenanos. — M.: IIpocBemenune, 2011. —
223 c. — (CranmapTsl BTOPOTO MMOKOJICHUS).

[Iporpamma «Xumus B 3adadax W YOpaXKHEHUSAX» MpeAHa3HadyeHa Juisl ydammxes 8 — 9
KJIacCOB 00meo0pa3oBaTenbHbIX MmKOJI. [Iporpamma paccumtana Ha 68 uacoB: 34 waca B 8
Kiacce, 34 gaca B 9 kiacce (1 gac B HeZemo).

CogepxaHue  mporpaMMbl  HMEET  OOILIEUMHTEIUIEKTyalbHOE  HalpaBlIeHHE,  T.K.
OpUEHTUPOBAHO Ha (OPMUPOBAHHE TBOPUECKOTO MBIILIECHUS OOy4alOUIMXCS, PACIIMpPEHHE HX
Kpyro3opa, HaOIIOJATeNbHOCTH, IPAKTUYECKMX HABBIKOB, a TaKKe CIOCOOCTBYET
camMopeanuzalii B yueOHOU JnestenbHOCTH. [lpakThueckas HampaBJIEHHOCTh — Kypca
OCYILIECTBJISICTCS Uepe3 OpraHu3alUI0 MPAKTUYECKUX padoT.

JHannasi mporpamma crnoco6cTByeT (GOpPMHUPOBAHUIO [IEHHOCTHBIX OPUEHTHUPOB y4allluXcs,
Pa3BUTHIO IEHHOCTHO-CMBICIIOBOI c(hephl IMYHOCTH Ha OCHOBE OOIIEUETOBEYECKUX MPUHIUIIOB
HPABCTBEHHOCTH M TYMaHH3Ma, Pa3BUTHIO IIUPOKUX MTO3HABATEIBHBIX HHTEPECOB U TBOPUYECTBA.

N3ydyenne kypca Oasupyercs Ha 3HAHUAX, MOJYYEHHBIX YyYallUMHUCA TpU H3y4YECHUU
XMUMHYECKUX AUCUMILIUH: 00IIel XUMUU, HEOPTaHUYECKON XUMHH, OCHOB (PU3NYECKOM XUMUH.
Bonpuiyio pois B yCBOGHUHU Kypca UTPAIOT 3HAHUWA, MOJyYEHHBIC YYAlIUMUCS MPU HU3YYCHUU
JPYTUX MPEeIMETOB €CTECTBEHHOHAYYHOTO IIMKIIA.

Takum oOpa3om, TaHHBIN Kypc oOecrieurnBaeT HE TOJBKO YriayOJleHHe 3HaHUW MO0 XUMUH,
HO U CIOCOOCTBYET (POPMHUPOBAHUIO LIEJIOCTHOM €CTECTBEHHOHAYYHOU KapTUHBI MUPA.

Ieab nporpamMmel:

MO3HAKOMUTH O0YYAIOIIUXCS C Pa3IMYHBIMU THIIAMU XUMUYECKUX 337124, HAY4YUTh peliaTh
33Ja4d  OT TMPOCTBIX [JO 3a7ad IOBBIIMIEHHOTO YPOBHS CIIOXKHOCTH, IIpe/ularaéMbIX Ha
OJIUMITMAJIAX, 0KA3aTh aITOPUTMBI PEIICHUs XUMHUECKUX 3a/a4.

3agaum nporpamMmsI:

Oopazoeamensvhoie:

e  IOBBICUTH MOTHBALIMIO Y O0yJarOIUXCs K U3YYEHHUIO XUMUYECKUX HaYK;



e pa3BUTHE 3HAHUU MO PEIICHUIO XUMUYECKHX 33124 110 XUMHUYECKUM PopMysIaM H
XUMHYECKUM yPaBHEHUSIM, TIOJTYICHHBIX BO BPeMsl U3y4eHUsI 0a30BBIX YPOKOB;
e 00y4YUTh YMEHUSM U HABBIKAM, CBSI3aHHBIM C OBJIAJICHHEM IMPUEMaMU UCCIICAOBAHHUS
XUMHYECKUX OOBEKTOB;
e  pacHIMpeHue MPeACTABICHUHN YUalIuXcs O 3a/1a4ax MOBBIIIICHHOTO YPOBHS CIIOXKHOCTH;
e (QopMHUpOBaHUE JOTIOJHUTEIHHBIX CIIOCOOOB M aJITOPUTMOB PEIICHHUSI XUMHUYSCKUX 3a]1a4;
e pa3BUTHE MPEJACTABICHUI 0 MHOT000pa3uu CriocOO0B BEIPAKEHUS KOHIICHTPAIHH
PaCTBOPEHHBIX BEIICCTB U €€ BBIYUCIICHUU;
e (GopMHUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHUSI, TBOPUECKOTO BOOOPAKEHUS
Bocnumamenohuie:
- BOCIIUTBIBATh OEPEKHOE OTHOIIIEHUE K OKPYXKAIOIIEH cpefie, COOCTBEHHOMY 3I0POBbIO,
- HEOOXOIMMOCTH PAIIHOHATFHO OTHOCHUTHCS K SIBIICHUSM JKUBOU M HEXKUBOU TIPUPO/IBI,

Pazeuearowue:
- pa3BUBATh MHTEPEC K MPHUPOJE, MPUPOIHBIM SIBICHUSM U (HopMaM >KU3HU, IOHUMAHWE
AKTUBHOW POJIM YEJIOBEKA B IPUPO/IE;

OCHOBHBI€ IPUHIIMIIBI COAEPKAHUS IPOrPAMMBL:
e IIPUHUMII HATJISAHOCTH;
e IPUHUMII JINYHOCTHOW OPUEHTALINH;
e IPUHUMII CUICTEMHOCTH U LEIOCTHOCTH;
e  IPUHUMII IPAKTUYECKOUN HAIIPABIEHHOCTH.

Pe3yabTarhl 0CBOCHUSI KyPCca BHEYPOUHOU AeITeIbHOCTH «XMMHUS B 3a1a4ax»

[TnanupyeMble pe3ysIbTaThl SBISIOTCS OJHUM W3 BOXHEHIIMX MEXaHH3MOB peallu3alliu
TpeGoBanmii K pe3ybTaTaM OCBOCHHS OCHOBHBIX 00pa30BaTENbHBIX MporpamMMm ¢eaepaabHOTo
TOCYJIapCTBEHHOTO CTaHmapra. llmaHupyemble pe3yiabTaThl HEOOXOTUMBI KaK OPHEHTHPHI
B 001CUOAEMbIX YHEOHBIX OOCMUNCEHUSX BBITTYCKHUKOB.

CopepxaHue MPOrpaMMbl BHEYPOUHOH JIEATSIIBHOCTH, (POPMBI U METO B PA0OTHI TIO3BOJISAT
JTOCTHYb CICAYIONINX PEe3yJIbTaTOB:

MeranpeaMeTHbIe pe3yJbTaThl:

e  YMEHHUE OCYIIECTBIATh HH()OPMAIMOHHBIN MOMCK JIJIS BBITOJIHEHUS YIeOHBIX 33/1a4;

e OCBOCHHC HOPM H TPaBHJ COIMOKYJBTYPHOTO B3aWMOJCHCTBHUSIMHU CO B3POCIBIMH H
CBEPCTHHKAMHM B COOOIIECTBAX Pa3HOIo THIMA (KJAacc, MKOJIa, CEMbS U JIp.);

e CIIOCOOHOCTH PabOTATh C MOJCIIAIMH H3y4aeMbIX OOBEKTOB M SIBICHHHA OKPYXKAIOIICTO
MHpa.

e CIIOCOOHOCTH pEryJIMPOBaTh CBOIO IIO3HABATCIBHYID M YYECOHYIO JEATCIBHOCTH:
(dbopMynHpoOBaTh BOMPOC, HMCKAaTh CHOCOOBI JCHCTBUS Ui PEUICHHS HOBOW 3ajlauw,
KOHTPOJIUPOBATh U OLEHUBATh XOJI YSICHEHHUSI COJICPIKAHMS,

e YMEHHUS O3KCIICPUMCHTUPOBaHUS (COONIOJCHHUS TPAaBHJI TEXHUKU OE30MACHOCTH IPH
MPOBEJICHUU HECIIOKHBIX XMMHYECKHX OIBITOB M IpPH paboTe ¢ J1abopaTOpHBIM
000pyJOBaHUEM, CXEMaTHYECKOTO U300paKEHHsI X0/1a OIbITa, Pa3IMUYCHUS PE3yJbTaToOB
1 BBIBOJIOB U3 OIIBITA);

e YMEHHE CTPOUTH TEKCT — OMHUCAHHE: KPATKO U TOYHO (GOPMYIUPOBATH PE3yNbTaT OMbITA,
CTPOUTH YCTHBIN M MHUCbMEHHBIN pacckas Mo cxeme, MoAeIbHOMY HU300paKeHHIO;

e 0OazoBble yMeHHUs W3BIEKaTh HWH(OPMALMIO, TPEACTABICHHYI0O B pPa3HOOOPa3HBIX
3HAKOBBIX (pOpMax (TEKCTHI, CXEMBbI, TAONIHUIIBI, JHATPAMMBL.);

e YMEHHE HCIOJIb30BaTh MOJIEIbHBIE CPEJICTBA ISl OMHCAHMS CUTyallUd W MpeCKa3aHus
BO3MOXHBIX MMOCJIEJICTBUH (B paMKaX U3y4eHHOTO);



CIOCOOHOCTh OCYIIECTBIATH COAEPIKATEILHOE B3aUMO/ICHCTBHE C JPYIrMMH YYaCTHUKAMU
COBMECTHOT'O UCCJIEIOBAHUS WIN YUEHUS B PELICHUH NPEIJIOKEHHBIX 3a/1a4, [IOCTPOSHUHN
TUIOTE3.

Pezynamuenvle ynusepcanvhvie yuedOHvle 0eticmeus
e IIPENBOCXMIIATH PE3yJbTaT.
e QJCKBATHO BOCIPUHUMATh IPEMIOKECHUS YUUTENIEH, TOBAPUIICH, POJUTENEH U APYTHX
JFO/IEH 110 MCIIPABIICHUIO JIOMYIIEHHBIX OMIMOOK.
e  KOHIIEHTpAIMs BOJIU JUISl IPEOJOIEHHS] MHTEIUIEKTYAIbHbBIX 3aTPYAHEHUN U (PU3HUECKUX
NIPENSATCTBUM;
e crabmiM3anus SMOIMOHAIEHOTO COCTOSIHUS ISl pEIICHHs Pa3IMYHbIX 33/1a4.

Kommynuxamusnule ynusepcanvhulie yueonvie oeticmeus
e  CTaBUTH BOIPOCHI; 0OpamaThCs 3a IOMOIIBI0; POPMYTUPOBATH CBOU 3aTPYAHEHUS;
e IpelyaraTh MOMOUIb U COTPYAHUYECTBO;
e ONpEeneNsTh HeNu, QYHKIUA YIaCTHUKOB, CTIOCOOBI B3aUMOICUCTBUS;
e JIOTOBApUBATHCS O pacIpeesieHny (PYHKIHI 1 pojield B COBMECTHOM JIESITEIbHOCTH
o opmynuposams cobcmeennoe MHeHUe U NOSUYUIO,
e KOOPJAWHHUPOBATH U MPUHUMATH PA3TNYHBIC TO3UIIMN BO B3aUMOJICHCTBUM.

IlosnasamenvHule yHusepcaivhvle yuebnvie Oeucmeus

e  CTaBUTbH U GOPMYIUPOBATH IPOOIEMBI;

e OCO3HAaHHO M MPOU3BOJBHO CTPOUTH COOOIIEHUS B YCTHOW M MUCbMEHHOU (opMe, B TOM
9rCIIe TBOPYECKOTO M UCCIIE0BATEILCKOTO XapaKTepa;

e y3HaBaTh, HA3BIBATH M OTIPEACISATH OOBEKTHI U SBICHUS OKPYKAIOMIECH JIEHCTBUTEIBHOCTH
B COOTBETCTBUH C COJEPKAHUEM yUeOHBIX ITPEIMETOB.

e 3ammch, pukcanus HHopMaIyu 00 OKpyXKaromeM Mupe, B ToM unciie ¢ momombio UKT,
3aI10JIHEHHE MPEJIOKEHHBIX CXEM C OIIOPOM HA MPOUYUTAHHBINA TEKCT.

e  YCTAHOBJIEHHE PUYMHHO-CIIEJICTBEHHBIX CBA3CH;

IIpenmeTHble pe3yabTaThI:

e (¢dopMUpOBaHHE MEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTaBICHUM O BEIeCTBaX,
WX TMPEeBPALIEHUSX U MPAKTUYECKOM MPUMEHEHHUHU; OBJIAJICHUE MOHATHIHBIM ammapaTtoM U
CUMBOJIMYECKUM SI3BIKOM XUMHUU;

® OCO3HAaHME OOBEKTHMBHONW 3HAUYMMOCTH OCHOB XHMMHMUYECKOM HaykKH Kak o0OJacTu
COBPEMEHHOTO  €CTECTBO3HAHMS, XUMHUYECKMX IpEBpallleHUHd HEOPraHUYecKUx U
OpraHMYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBIIGHUH JKUBOM M HEXKHUBON MPHUPOJIBI;
yriayOiieHrne IMpeCcTaBIeHu 0 MaTepHabHOM €IUHCTBE MUPA;

® OBJIAJICHUE OCHOBAMHM XHMHYECKON T'PAaMOTHOCTH: CIOCOOHOCTBIO aHATU3UPOBATH U
OOBEKTUBHO OIICHMBATh JKM3HEHHbIC CHUTYyallW, CBsI3aHHbIE C XUMHUEH, HaBbIKAMU
0e30macHOTO OOpaleHusi ¢ BeHIeCTBaMM, HCIOJIb3YEeMbIMU B TIOBCEJHEBHOW IKU3HU;
YMEHHMEM aHaJIM3UPOBaTh U IUJIAHUPOBATH IKOJOTHMYECKH O€30MacHOE MOBEACHHUE B LIETISAX
cOepekeHUs 3/I0POBbs U OKPYXKAIOIIEH Cpelbl;

e (GdopMUpOBaHHME YMEHHH YyCTaHABIMBATh CBS3M MEXIYy pPEAIbHO HAOII0IaEMBbIMU
XUMHYECKUMHU SBIICHUSMU W TPOIECCAMH, MPOUCXOIAINIMMH B MHKPOMHUPE, OOBICHATH
MPUYUHBI MHOTOOOpAa3usl BEIIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTaBa M CTPOEHUS, a
TaK)K€ 3aBUCHMOCTb IPUMEHEHHUS BEILIECTB OT HUX CBOMCTB;

e TpUOOpETEeHHE OMNbITa UCHOJIb30BAaHUS PA3IMYHBIX METOJOB MH3YYECHHS BEIIECTB;
HaOMIOJIEHUST 3a WX TMPEBpAlllEHUSMU TPHU TPOBEICHUU HECIOXKHBIX XHUMHUYECKUX
AKCMIEPUMEHTOB C MCIOIb30BaHHEM JTaO0OPATOPHOTO O0OPYIOBaHHS W MPUOOPOB;

e yMEHHE OKa3bIBaTh NEPBYIO MOMOIIL NPU OTPABJICHHIX, OKOTAaX U JPYTUX TpPaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JaOOPAaTOPHBIM 000PYAOBAHHUEM;



e oBnajzeHue mnpuémMamu paboThl ¢ UHPOpPMALUEH  XMMHUYECKOTO  COJCpXKaHHUA,
NpEICTaBICHHON B pasHoil Qopme (B BHme Tekcra, (opmyn, TpadUKoB, TaOIHMUHBIX
JTAHHBIX, cXeM, ¢ororpaduit u ap.);

® CO3JaHME OCHOBBI JUIsI (OPMHPOBAHUS HHTEpeca K PACHIMPEHHUIO M YTIyOJICHUIO
XMMHUYECKHX 3HAHUI M BBIOOpa XMMHH KaK NpO(UIBHOrO MNpeAMEeTa NpU Iepexoje Ha
CTYIIEHb CpeJHEro (IOHOT0) 00IIero oopa3oBaHus, a B JAIBHEUIIIEM H B KauecTBE Cepsl
CBOECH MPoQecCHOHATBHON IeSITeILHOCTH;

e (dopmMupoBaHWE TMpPEICTABICHUIA O 3HAYCHUM XUMHYCCKOH HAyKH B pCIICHHH
COBPEMEHHBIX IKOJIOTHUECKUX MPOOJIEM, B TOM YUCIIE B TPEIOTBPAIIEHUN TEXHOTESHHBIX
M JKOJIOTHYECKUX KaTacTpod.

Metoasb! 1 ¢popMbI Opranu3zanuu yueOHOro npouecca

®opmbl 00yUEHHUS:
e  HMHJUBHJyaJbHBIE (IPAKTUYECKUE U TBOPUECKHE 3aJaHUsI, KOHCYJIbTAIH, Oece/Ibl);
e TIpYNIOBBIE (CO3/1aHUE MPOEKTOB, UCCIIEOBAHMUS);
oOyueHue B MUKpOTpyIIax (Co3JaHNe KOMIIBIOTEPHBIX MPE3EHTALINMN).

Mertoibl 00yueHus:
e CJIOBECHBIE (pacckas, becena, JIEKIs);
e HarjisaHbIe (HaOIIOZeHNe, TOKa3, IEMOHCTpAIIHs);
e TIPOOJIEMHO-TIOUCKOBBIE (MCCIIEIOBATEILCKAS IEATEIHHOCTH);
e  TPAaKTHYECKHE;
e  KOHTPOJIBHO-IMAarHOCTHYECKHE (KOHTPOIIb, CAMOKOHTPOJIB).

@D opMbI KOHTPOJIS
e BBHITIOJIHCHHUE MTPAKTUYECKUX PadoT;
e JMAarHOCTUYECKUE PAOOTHI;
e  3aIIUTa IPOCKTOB.
C OJEPKAHUE IMNPOI'PAMMBbI BHEYPOYHOM JAEATEJIBHOCTH
3aHATHS B MPOrpaMMe JIOTHYECKU CBSI3aHBI MEXTy COOOM, COCTABIISIIOT CAMHYIO CUCTEMY,

9TO 00eCHeYHMBaeT IEJIOCTHOEC BOCHPHUATHE OKPY)KAMOIIEro MHpa W (OPMHpPOBAHHE CHCTEMBI
3HAHUH MO0 XUMUHU, OMOJIOTHUH, (DU3HKH.

Ne Ha3zBanme Kaace
Monyns 1 OO0mmast Xumust 8
Monyns 2 Heopranudeckas Xxumus 9

8 ki1ace

Monayab 1. Heoprannyeckasi Xumust

Bgenenue (2 yaca)
3HAKOMCTBO C IEMAMH M 3aJa4aMu Kypca, ero cTpykTypoil. OCHOBHbIC (H3HUYCCKUE U
XAMHUYECKHE BETUUNHBI.




Tema 1. MaTtemaTnyeckue pacuérnl B xumu (9 yacon)

OtHocuTeNnbHAs aTOMHAasT M MOJEKYyJsipHas Macchl. HaxoxaeHue OTHOCUTENbHOU
MOJIEKYJISIPHOUM Macchl o (hopMyJie BEIIeCcTBa.

MaccoBas A0JisI XUMUYECKOT0O 3JIEMEHTA B CJIOKHOM BellecTBe. Pacyér maccoBoil 10y
XMMHYECKOTO JJIeMEeHTa 1o Qopmyne BemecTBa. Haxoxnaenwe Qopmynbl BemecTBa IO
3HAQYEHMSIM MAaCCOBBIX J0JIel 00pa3yIolIUX €ro 3JIEMEHTOB.

O06bEMHAs 10J11 KOMITIOHEHTA Ta30BOM CMECH.

[Tonsarue 06 00BEMHON 10JI€ KOMIIOHEHTA Ta30BOM CMECH M PACUYETHI C UCIIOIB30BAHUEM ITOTO
TTOHSATHUA.

MaccoBast 10151 paCTBOPEHHOTO BEIIECTBA.

PactBopsI, pacTBOopuTEIh U pacTBOPEHHOE BelecTBO. [IOHATHE O KOHIIEHTPAIUUA PACTBOPEHHOTO
BelmiecTBa. MaccoBasi J10J1s1 pacTBOPEHHOTO BEIECTBA M PAcU€Thl C HMCIOJIb30BAaHUEM 3TOTO
TTOHSATHUA.

MaccoBas 10Jisi IpPUMECEH.

[Tonatue o umMcToM BellecTBE W IpuMecH. MaccoBasi 1oJsl MpUMecH B 00paslle MCXOIHOTO
BemiecTBa. OCHOBHOE BEIIECTBO.

Tema 2. KosinuecTBeHHbIE XapaKTEePUCTHKHU BellecTBa (8 yacoB)
OCHOBHBIE KOJIMICCTBCHHBIC XapaKTEPUCTHKH BEIIIECTRA.

[Tocrostnnas ABoranpo. KomndectBo BemectBa. Moisib. MosgspHas macca. MouisipHbId
00bEM Ta3000pa3HOTO BemecTBa. KpaTHble eqUMHUIBI KOJUYECTBA BEIIECTBA — MUJUIIMMOJIb U
KHJIOMOJIb, MWUIAMOJISIPHAsT ¥ KWIOMOJIAPHAs MacChl BEIIEeCTBA, MILTUMOJISAPHBIA U
KUJIOMOJISIPHBIN 00BbEMBI ra3000pa3HbIX BEIIECTB.

Pacuérel ¢ ucmonp30BaHMEM TOHSITHH «KOJWYECTBO BEIECTBA», «MOJISIPHASI Maccay,
«MOJIIPHBIN 00BEM Ta30BY, «IOCTOSTHHAS ABOTAAPOY.

Pacuérnbie 3agaun. 1. Beraucienne KoandecTBa BEIIECTBA MO0 U3BECTHOMY YHCITY YaCTHI[ 3TOTO
BemecTBa. 2. BpumcieHne Macchl BEIMIECTBAa IO HM3BECTHOMY KOJUYECTBY BEIIECTBA. 3.
Brruncnenue kognyecTBa BEIIECTBA MO M3BECTHOMY 00BEMY BemiecTBa. 4. BrrunciaeHue uucna
YaCcTHII [0 N3BECTHOM Macce BEISCTBRA.

5. Onpenenenrie OTHOCUTEIIBHOM TUIOTHOCTH Ta3a.

Tema 3. KosinuecTBeHHbIE XapaKTEPUCTHKH XHMHYeCKOro npoiuecca (15 yacos)

3aKOH COXpaHEHHMsS MacChl BeIIecTBa. PaccTaHOBKAa KOA(MQHUIIMEHTOB B YpPaBHEHHUSX
peaknuu. PacdeThl 1O ypaBHEHHSIM XHMHUYECKHX peakuuid. Brramcienue maccel (00beMa,
KOJIMYECTBA BEIIECTBA, YUCIIA YACTHI[) UCXOJHOTO HIIM TIOJYYCHHOTO BENIECTBA M0 YPaBHEHHIO
peaKIny, eCiii U3BeCTHa Macca (00beM, KOJMUECTBO BEIIECTBA, YMCIIO YAaCTHII) IPYTOTO BEIIECTBA.
PacdeTsl 0 ypaBHEHHMSIM pEaKIWd, KOTJa OJWH M3 KOMIIOHCHTOB COJIEPYKUT IMPHUMECh (HIIH
HAXOJIUTCS B PaCTBOPE).

9 ka1acc
Moayan 2. Heopranmueckasi Xumust

Tema 1. Cmecu. PactBopsl. Kpucramainornaparsi (8 yacoB)

MaccoBsle 1 00BbEMHBIE J0JIM KOMIIOHEHTOB cMecH (pacTBopa). PactBopumocTs. Pacuersl Ha
OCHOBE TpaMKOB PacTBOPUMOCTH BELIECTB B Boje. IIpUroToBieHHE pacTBOPOB C 3aJaHHOU
MOJIIDHOHM KOHIeHTpauuel. BbluncieHus, cBs3aHHble C pa30aBlieHHEM, BBIIAPUBAHUEM U
cluBaHueM pacTBopoB. Kpucramnoruaparsl. MaccoBas A0y KpHCTAIJIM3allMOHHON BOJABI B
KpHUCTaJNIOTUApaTe.

Tema 2. OKHCIUTENHLHO-BOCCTAHOBHUTEIbHbIE peaknuu (6 4acoB)



OKHCAUTENBHO-BOCCTAHOBUTENbHBIE — peakuuu. OKUCIUTENb U BOCCTAHOBUTEIID,
OKHUCJIEHHE U BoccTaHOBJieHHE. COCTaBIEHME YPAaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii METOA0M JIEKTPOHHOTO OanaHca.

Knaccugukaiyst OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

Tema 3. KauecTBeHHbIE peaKIIHM HA KATHOHBI H aHNOHBI (5 YacoB)
KagecTBeHHast peaknusi. AHATUTHYECKAs peaKius, yCIOBHe ee BeImoHeHus. Kimaccupukamnms
HOHOB.

Tema 4. BbruncjieHusi N0 ypaBHEHHSIM XUMHYecKo#i peakuun (15 yacos)

Pacuersl o ypaBHEHUSIM XMMUYECKUX peakuuil. Beiuncnenue maccol (00beMa, KOJIMUYECTBA
BEIIECTBA, YMCJIA YACTUL) MCXOIHOTO WJIM TOJYyYEHHOIO BELIECTBA 10 YPABHEHUIO PEaKLUH, €CIIU
M3BECTHBI Macchl (00beM, KOJIMYECTBO BEIIECTBA, YHCIIO YacTHIl) 00OUX BellecTBa. PacueTsl 1o
YpaBHEHUSAM pEaKIMil, KOrja OJUH U3 KOMIIOHEHTOB COJIEPKUT NPUMECh (MJIM HAaXOJIUTCS B
pactBope). Pemenne 3amau Ha mocienoBaTeNbHbIE peakUUU. 3aJadyd Ha OIpejAeeHHe
KOJIMYECTBEHHOI'0 cocTaBa cMecH. PenieHue 3a1ad Ha napasuieibHble peakliuu. AHAIN3 yCIOBUS
3aJ1a4uM ¥ BEIOOP ONTUMAIBHOTO CLI0C00a €€ peLIeHHUS.

TennoBoit »ddexT peakuu. BpruncieHne Ha OCHOBE TEPMOXUMHYECKOTO YpaBHEHUS
KOJIMYECTBA MOTJIOIIEHHON TEIUIOTHI 10 M3BECTHOM Macce OJHOIO W3 PearupyrollyX BEIIECTB.
HaxoxeHne Macchl pearupyromux BeEIIECTB, €CIIM H3BECTHO, KAaKO€ KOJWYECTBO TEIUIOTHI
BBIJIEJIMIIOCH B JAHHOW PEaKIINH.

TEMATHUYECKOE INTAHUPOBAHUWE C ONPEJAEJEHUEM OCHOBHBIX ®OPM OPTAHU3ALIAU
BHEYPOYHOM JEATEJbHOCTH

KJIACC
KoanuecTBO
4acoB
®opMbI Opranu3anum
Ne Tema 3aHATHSA P P
JeATEeJILHOCTH
ayan BHe
TOPH | ayauTo
BIX PHBIX
Moayas 1. O6mas xumus. 34 yaca
BBenenue (2 yaca)
1 | Uenu u 3apaun kypca. [IpaBuna 1 Jlexnus.
TEXHUKHA OE30I1aCHOCTH
2 | OcHoBHBIE (PU3HUUECKUE U 1 MynbpTuMenuiiHas npe3eHTanus
XUMHWYECKHE BEITUYHNHEL
Tema 1. MaTemaTnyeckue pacyersbl B xumuu (9 yacoB)
3 | OTHOCUTENBHAS aTOMHAs U 1 Pa6ota B mapax.
MOJIEKYJIIpHAs MAacChl
4 | MaccoBas g0 XUMHYECKOTO 1 PacueTHoe€ 3ansaTHE
9JIEMEHTA B CII0KHOM BEIIECTBE
5 | Haxoxnenwne hopmyIibl BemecTBa mo 1 [IpakTrueckoe 3aHATHE B MAJION




MAaCCOBBIC JOJIM 3JICMCHTA

rpyImme

6 | OObeMHas 10711 KOMIIOHEHTA 2 [IpakTuueckoe 3aHsATHE B MAJIOU
ra3oBoil cMecH rpyIme
7 | MaccoBast 10151 mpuMecei 2
[IpakTuyeckoe 3aHiTHE
8 | MaccoBas noss BelllecTBa B 1 1 DKCcKypcus B 1a00paTopuio

pactBope

[IpakTnueckoe 3aHsATHE

Tema 2. KonmnyecTBeHHBIE XapaKTEPUCTHKH BemiecTBa (8 yacoB)

9 | OcHOBHBIE KOJMYCCTBCHHBIE 1 MynbTUMeIHITHAS TPE3CHTALHS
XapaKTEPUCTHKH BEIIECTBA

10 | BeruucieHne KoJM4ecTBa BEMECTBA 2
10 U3BECTHOMY YHCITY YaCTHI] 3TOTO [IpakTrueckoe 3aHsATHE
BemectBa. OOpaTHas 3a/1ayva.

11 | BeluucneHue Macchl BEMIECTBA 110 2
W3BECTHOMY KOJIMYECTBY BEIIECTBA. [IpakTrueckoe 3aHsTHE

12 | BeluucneHnue KoJn4yecTBa BeliecTBa 2 [IpakTrueckoe 3aHATHE B MATION
10 U3BECTHOMY 00BEMY BEIIIECTBA. rpy1mre

13 | OnpenencHre OTHOCUTEIBHOM 1 [IpakTrueckoe 3aHsATHE B MaJIOH

IIJIOTHOCTH T'a30B

rpymnIe XuMu4eckoii JadopaTtopuu

Tema 3. KosimuecTBeHHbIE XapaAKTEPUCTHKH XMMUYECKOTr0 npoiecca (15 yacon)

14 | Anroput™ pacdera 1o XUMHYECKOMY 2 N3zyuenne LIOP (unugposoro
YPaBHEHHIO 00pa3oBaTeNBHOTO pecypca)
15 | Borunciienue Macchl MPoayKTa 2 [IpakTHueckoe 3aHATHE B MAJIOH
peaxiuu 1o U3BECTHON Macce rpyrmrme
HCXOJTHOTO BEUIECTBA.
16 | Brruucnenue Maccol IpoayKTa 2 [TpakTHueckoe 3aHATHE B MaJIOM
peaKIuy 1o U3BECTHOMY KOJINYECTBY rpyrmrme
HCXOHOTO BEIIECTBA.
17 | Beluncnenue o0bEmMa OTHOTO U3 2 [IpakTrueckoe 3aHITHE B MAJIOH
pearupyrouux BemecTB mo rpymrme
3aJlaHHOM Macce MPOyKTa PEaKIIHH.
18 | Beruuciienre macchbl IpOIyKTa 2 [TpakTrueckoe 3aHATHE B MaJIOH
peakiuu no U3BECTHON Macce rpymrme
HCXOHOTO BEIIECTBA, COACPIKAILIETO
TIPUMECH.
19 | Pemenrne koMOMHUPOBAHHBIX 3a1a4 3 [IpakTHueckoe 3aHATHE B IMapax
20 | CriocoObl peleHus pacYeTHBIX 3a71a4 2 [ToaBenenue UTOTOB
(pelrenue 0AHOM 3aa4u pa3HBIMU
croco0aMu UM COCTaBJICHUE
QITOPUTMA PEILICHHUS 3a1a4N).
KJIACC
KoauuecTBo
4yacosB
o Tema 3ansTus ®opMbI OpraHu3annu
ayInT | mne AeATeJLHOCTH
OPHBI | ayauTO
X PHBIX




Mopayab 2. Heoprannyeckasi xumus. 9 kiacc. 34 yaca

Tema 1. Cmecu. PactBopsi. Kpucramiornapars (8 yacos)

1 | MaccoBsie 1 00bEMHBIC 10JIH 3 [IpakTrueckoe 3aHATHE B IIapax
KOMITOHEHTOB CM€ECH (pacTBOpa).
PactBopuMocCTh

2 | Pacuersl Ha ocHOBe rpaduKoB 1 Nzyuenne LHOP (uudposoro
pacTBOPUMOCTH BELIECTB B BOJIE. 00pa30BaTEILHOTO pecypca)

3 | IIpurotoBneHue pacTBOPOB C [IpakTHKyM B XUMHU4ECKOMN
33JaHHOM MOJISIPHOM KOHLIEHTpaUuen naboparopuu

4 | PacueTsl, CBSI3aHHBIC C 1 [IpakTrueckoe 3aHATHE B MaJIOU
BbIIIApUBaHUEM, Pa30aBICHUEM, rpymrme
CIIMBaHHEM PacTBOPOB

5 | Kpucramnorunparsl. Pacyer maccol 1 [IpakTuueckoe 3aHsATHE B MAJIOH

KpUCTAJUTM3aMOHHOM BOIbI B
KpUCTAJUIOTUIPATE.

rpymnme

Tema 2. OKHCJIUTEIBLHO-BOCCTAHOBHTEIbHbIE peakuu (6 yacoB)

6 | OxucnauTens, BOCCTAHOBUTEITD, 1 Nzyuenune LHOP (tmudposoro
OKHCIICHHE, BOCCTAHOBJICHUE 00pa3oBaTENILHOTO pecypca)
7 | Meron snekTpoHHOTO OanmaHca 3 [IpakTrueckoe 3aHATHE B MaJIOn
rpyrre
8 | Pacuersimo OBP 2 [IpakTrueckoe 3aHATHE B MaJION
rpyre
Tema 3. KauecrBenHble peakuuu (5 yacoB)
9 | AHayMTHYECKAs pEAKITUS DKCKypCHs B XUMUUYECKYIO
1a00paTOPUIO DKCKYpPCHSI B
XUMHUYECKYIO Ja00paTOPHUIO
10 | Kiraccudmukanusi KaTHOHOB. 2 [TpakTnueckas padota N3yuenue
KauecTBeHHbIE peakliu Ha KaTHOHBI KayeCTBEHHBIX peakluii Ha
KaTUOHBI
11 | Kiaccuduxkanusi aHUOHOB. 2 [TpakTuueckas pabota M3yuenue

KauecTBeHHbIC PpCaKkii Ha aHUOHBI.

Ka4YC€CTBCHHBIX peaKI_II/Iﬁ Ha aHHOHBbI

Tema 4. BoruncjieHUsi 10 XUMMHUYECKHM YP

apHenusMm (15 yacoB)

Beruncienne maccrbl (00bema, 1 [IpakTyeckoe 3aHATHE B MAJION
22 KOJIMYECTBA) POYKTa PEaKUuH, €CIr rpymrme
OJTHO U3 Pearupyrolux BeIecTB B3STO
B M30BITKE
23 Pacuer Ha omnpeenienue cocraBa coyu 2 [TpakTrueckoe 3aHATHE B MAJIOH
(KucIbIe, CpeIHue) rpymrme
OnpeneneHrie MacCOBOM J0JIM BBIXOA 1 [TpakTrueckas paboTa pacuer
24 | npoaykTa peaKiliy B MPOICHTAX OT BBIXOJIa IPOAYKTA PEAKIIUU OT
TEOPETHUUECKH BO3MOKHOTO TEOPETUYECKH BO3ZMOKHOTO
Onpenenenrie 00beMHOM J0JIM BBIXOA 1 [TpakTudeckas paboTa pacuer
25 | mpojiyKTa peaKivy B MPOIIEHTaxX OT BBIXOJIa MTPOYKTA PEAKIIHH OT
TEOPETUUECKU BO3ZMOKHOTO TEOPETUYECKH BO3MOKHOTO
26 KomOunupoBaHHbIe 3a1a41 2 [TpakTHyeckoe 3aHATHE B MAJIOH
rpyrmrme
27 Pemrenue 3amau ¢ HCTIONB30BAHHEM 2 MynbpTUMenuitHas Tpe3eHTalus
napaieNbHbIX PeaKIUii B YCIOBHH.
28 | IlocnenoBarenbHBIC pEAKIIUU B 2 [IpakTudeckoe 3aHsATHE B MaJIOH




XUMHWYCCKUX 3agadax

rpyImme

29

Breraucnenne kojmmyecTBa
MOTJIONMISHHOM TEIIJIOTHI 10
HM3BECTHOI Macce OJHOr0 M3
pearupyromux BeIeCcTB

[IpakTrueckoe 3aHATHE B MAJION
rpyImme

30

HaxoxaeHue Macchbl pearupyrommx
BECIIIECTB, €CJIM M3BECTHO, KAKOE
KOJIMYECTBO TEIIOTHI BBIZICIIIOCH B
JTAHHOW PEAKIIHH.

Nzyuenue [HOP (nudpoBoro
00pa3zoBaTeNIbLHOIO pecypca)

Hroro:

34




