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TOUKA \!pocm

IMosicHuuTeIbHAA 3aIMCKA

[Tporpamma BHEYpPOUYHOH AEATEIBHOCTH Ui 8 — 9 KIIaCCOB COCTaBJIEHA B COOTBETCTBUU C
tpeboBanusIMU OI'OC 1 yueéTOM HOPMAaTUBHO-TIPABOBBIX TOKYMEHTOB:

e 3akoH PO «O06 obpa3zoBanum».

e [lucbma mMuHMCTEpCTBa 00pa3zoBaHus U Hayku Poccuiickoit ®@enepanuu, JlemaprameHra
rOCyJJapCTBEHHON MOJMUTUKU B cdepe BocnuTaHus jaeted u momonexu Ne 09-3564 ot
14.12.2015 1. «O BHEYpOYHOW MACATEIBHOCTH W pEATH3alMUA JIOTIOJHHUTEIbHBIX
00111€00pa30BaTENbHBIX MPOrPAMM»

e [lucpbma muHHCTEpcTBa 0Opa3oBaHusi U Hayku Poccuiickoit @enepaunn Ne 09-1672 ot
18.08.2017 r. «O HampaBiieHUH MeTOANYECKUX PEKOMEHIAIUI 110 YTOUYHEHHUIO MOHSATHS
U COACpXaHWs BHEYPOUHOM JEATENbHOCTH B paMKax pealu3alid OCHOBHBIX
0011e00pa3oBaTeabHbIX MPOrpaMM, B TOM UHCJIE B YACTH MPOECKTHON AESITEIbHOCTHY.

e Meroanuyeckre peKOMEHAALUU IO PAa3BUTHUIO JOMOJHUTEIBLHOIO 00pa3oBaHUs JAeTeil B

obmieoOpazoBarenbHbix  yupexaeHusx ([Ipwiokenne k muceMy MuHOOpa3zoBaHUS
Poccun ot 11 mrons 2002 1. Ne 30-51-433/16).

[Iporpamma cocTaBieHa € Y4YE€TOM METOJMYECKUX PEKOMEHAALMI 110 OpraHu3aluu
BHEYPOUHOH JESATEIHLHOCTH B yCJIOBHIX BBeleHUs U peanusanun @I'OC BTOpOro mokoyJeHus B
y4e0HO-BOCITUTATEILHOM Ipoliecce 00pa30BaTEeIbHBIX YUPEKICHUIA:

e ['puropses /I.B. BHeypouHas nesiTenbHOCTh HIKOJIBHUKOB. METOIUYECKUI KOHCTPYKTOP:
noco6ue st yuaurens / JI.B. I'puropees, I[1.B. Crenanos. — M.: [Ipocsemenue, 2011. —
223 c. — (CraHmapTsl BTOPOTO IMMOKOJICHUS).

[Iporpamma «Xumust B 3a7a4ax M yNpPaKHEHUSX» IMpenHa3zHadeHa s ydammxcs 8§ — 9
KJlaccoB 001eo0pa3oBaTenbHbIX ImKod. [Iporpamma paccuntana Ha 68 yacoB: 34 yaca B 8
kiacce, 34 yaca B 9 kiacce (1 4yac B Hezelto).

CopepxaHue  mporpaMMmbl  UMEET  OOIIEMHTEIUIEKTyallbHOE  HampaBjieHHe,  T.K.
OpPUEHTUPOBAHO Ha (HOPMUPOBAHHE TBOPUYECKOTO MBINUICHUS OOYYAIOUIMXCs, pacIIMpEeHUE UX
Kpyrosopa, HaOJIOJaTeNbHOCTH, MPAKTUYECKMX  HABBIKOB, a TaKXKe CIOCOOCTBYET
camMopeaiu3alMd B yuyeOHOM gedarenbHocTd. IlpakTuyeckas HampaBIeHHOCTh — Kypca
OCYIIECTBIISIETCS UePEe3 OPraHU3aLNI0 IPAKTUYECKUX padoT.

JlanHast mporpamMma crocoocTByeT (pOpMHUPOBAHUIO IIEHHOCTHBIX OPUEHTHUPOB Y4aIIUXCS,
Pa3BUTHIO LIEHHOCTHO-CMBICIIOBOI c(hephl TMUYHOCTH HAa OCHOBE OOLIEUETOBEUECKUX MPUHIUIIOB
HpPaBCTBEHHOCTH U TYMAaHU3Ma, PA3BUTHUIO IIMPOKUX [TO3HABATEIbHBIX HHTEPECOB U TBOPUECTBA.

N3yuenne kypca Oa3upyercss Ha 3HAHUAX, IOJYYCHHBIX YYAIIUMHUCS TPU H3YYCHUHU
XUMHUYECKHX JUCLUUIUIMH: OOIIed XMMHMU, HEOPTraHMUECKOM XUMHH, OCHOB (PU3NYECKON XMMUHU.
Bounblnyo posib B yCBOGHHHM Kypca WIPAOT 3HAHHS, MOJNYYCHHBIE YYAIIUMHUCS NPU WU3yYECHUH
JPYTUX MPEIMETOB €CTECTBEHHOHAYYHOT'O LIUKJIA.

Takum oOpa3oMm, JaHHBIA Kypc 0OeCTieUrBaET HE TOJBKO YIUIyOJICHHE 3HAHUW 10 XHMHH,
HO U CTIOCOOCTBYET (HOPMUPOBAHHIO LIETIOCTHOM €CTECTBEHHOHAYYHOU KapTUHBI MUPA.

Ienb nporpamMMmel:

MO3HAKOMUTh O0YYarOIUXCs C pa3IMYHbIMU TUIIAMHM XUMHUYECKUX 33a/1a4, HAYYUTh pelaTh
3a7a4M  OT MPOCTBIX JO 3a4ay IOBBIIIEHHOTO YPOBHS CJOXHOCTH, IIpEAJaraéMblX Ha
OJIMMITMAJIAX, T0KA3aTh AJITOPUTMBI PELICHUS XUMUYECKUX 3a]1ay.

3agaym nporpaMmbl:

OopazoseamenvHhule:

® [IOBBICUTH MOTUBALUIO Y 00YYarOIIMUXCS K U3YUEHHIO XUMHUUECKHUX HaYK;

® Da3BUTHE 3HAHUH I10 PEILICHUIO0 XUMUUYECKHX 3a/1a4 [I0 XUMHUYECKUM (hopMyJIaM U
XUMHUYECKUM YPaBHEHUSM, MTOJYUYEHHBIX BO BpeMs U3yUE€HUs 0a30BBIX YPOKOB;

L4 O6y‘-II/ITB YMCHUSAM U HAaBbIKaM, CBA3AHHBIM C OBJIAACHUECM IMPUCMAMH UCCIICIOBAHUA



XAMUYECKHX OOBEKTOB;
pacIIMpeHne IpeICTaBICHUN yUalMXCs O 3a/1a4ax MOBBIILIEHHOTO YPOBHS CII0)KHOCTH;
(hopMUpOBaHHE TOTIOTHUTEIHHBIX CIIOCOOOB U aAJITOPUTMOB PEIICHHSI XUMHUYECKUX 33]1aY;

pa3BUTHE MPEJCTABICHUN O MHOTOOOpa3uK CIOCOO0B BhIPAKEHHsI KOHIIEHTPALUU

PACTBOPCHHBIX BCHICCTB U €€ BHIYUCIICHUU,

(hopMUPOBATH OCHOBBI HAYYHOT'O MHPOBO33PEHHSI, TBOPUECKOTO BOOOPAKECHUS
Bocnumamenvnuie:
- BOCIIUTBIBATh OEPEKHOE OTHOILICHUE K OKPYIKAIOIIEH cpejie, COOCTBEHHOMY 3/I0POBBIO,
- HE0OXOIMMOCTb PALIMOHAIIBHO OTHOCUTHCS K SIBJIICHUSIM KUBOM U HEKUBOU MTPUPOIBI;

Pazeusarowue:
- pa3BUBaTh MHTEPEC K MPUPOJIE, MPUPOIHBIM SBICHHUSIM U (hOpMaM >KU3HH, TOHUMAHHE

AKTUBHOW POJIM YEJIOBEKA B IPUPO/IE;

OCHOBHBIE ITPUHIIUIIBELI COACPIKAHUA TPOTPAMMBI:
IIPUHIOMIT HATJIATHOCTH

IMPUHIUIT JIMIHOCTHOM OpPHUEHTAlHU,
IMPUHIOUITI CUCTECMHOCTH U HCJIOCTHOCTH,
IMPUHIUIT HpaKTquCKOﬁ HaITpaBJICHHOCTH.

Pe3ysbTaThl 0CBOCHHSI Kypca BHEYPOUHOI 1eSITeJIbHOCTH «XHMHUS B 321a4aX»

HnaHpreMHe PE3YIbTATEI ABJIAIOTCA OOAHHUM U3 BaOXHEHUIINX MEXaHU3MOB pcainsanuunu

TpeboBaHmii K pe3ynbTaTaM OCBOCHHMSI OCHOBHBIX OOPa30BaTENIbHBIX MpOrpamm (eaepabHOro
TOCYJIapCTBEHHOTO CTaHjapra. llmaHupyeMble pe3ynbTaThl HEOOXOIWMBI KaK OpPHUEHTHPHI B
024CUOAEMBIX YUEOHBIX OOCUNCEHUSAX BBIITYCKHUKOB.

ConeprkaHre mMporpaMMbl BHEYPOUHOH JESTEIHLHOCTH, POPMBI M METOJIBI paOOTHI MTO3BOJISAT

AOCTHUYb CIICAYIOIHNX PE3YJIbTATOB:

MeranpeaMeTHble pe3yJibTaThI:
YMEHHE OCYIIECTBIATh MH(OPMAIIMOHHBIN MTOUCK VIS BHITIOJTHEHHSI y9eOHBIX 3a/1a4;
OCBOCHME HOPM U TPABUJI COIMOKYJBTYPHOTO B3aWMOJECHCTBUSAMH CO B3POCIBIMU U
CBEpPCTHHUKAMH B cOOOIIeCTBaX pa3HOro TUMa (KJacc, MKoja, CeMbs U Jp.);
CIIOCOOHOCTH paboTaTh C MOJEISMHU H3y4aeMbIX OOBEKTOB W SBIIEHUN OKPYKAIOLIETO
MUpa.
CIIOCOOHOCTh  PEryJMpOBaTh CBOIO II03HABATEIbHYI0 M Y4E€OHYIO JI€ATEIbHOCTH!
(dhopMynupoBaTh BOMPOC, HCKaTh CHOCOOBI NEHCTBUS sl PELICHUS HOBOW 3aJaud,
KOHTPOJIMPOBATh U OLICHUBATH X0/ YSICHEHUS COICPIKAHUS;
YMEHHUS SKCHEPUMEHTUPOBAHUS (COOMIOIEHUS TPaBWI TEXHUKH OE30MacHOCTH TIPH
NPOBEJCHNH HECIOXKHBIX XHUMHUYECKHX OINBITOB M Mpu padore ¢ 1abopaTopHBIM
000py/I0BaHHEM, CXEMATUYECKOTr0 U300paKeHMsI XO/a OIbITA, Pa3IMueHUsl Pe3ysbTaToB
Y BBIBOJIOB U3 OIIBITA);
YMEHHE CTPOUThH TEKCT — OMHCAHKUE: KPATKO U TOYHO (OPMYJIMPOBATH PE3yJbTAT OMbBITA,
CTPOUTH YCTHBIA U MUCbMEHHBIN pacckas 1o cXeMe, MOJCIbHOMY U300paKEeHUIO;
0a3oBble yMEHHUS U3BJIEKaThb HMHPOPMAIMIO, MPEICTAaBICHHYI0O B Pa3HOOOpPa3HbBIX
3HAKOBBIX (pOopMax (TEKCTHI, CXEMBbI, TAOJHUIIBI, JHATPAMMEL. );
YMEHHE HCIOJIb30BaTh MOJICIbHBIC CPEACTBA JJIsi ONMMCAHUS CUTYyallud W TPEeCKa3aHus
BO3MOJKHBIX MOCIIEJICTBUH (B paMKax U3y4YeHHOTO0);

CIIOCOOHOCTH OCYHICCTBIIATE COACPIKATCIIBHOC B3aHMOJECICTBHUE C APYruMHu y4YaCTHUKaMU
COBMCCTHOI'O MCCJICAOBAaHUA WM YYCHHA B PCUHICHUHN MPCAIIOKCHHBIX 3a/la4, MTOCTPOCHUHN
THUIIOTC3.

Pecynamusnvle ynusepcanvhule yuedHvie oeticmsusl
IPEIBOCXUIIATH PE3YJIbTAT.



® QJICKBATHO BOCIIPUHHUMATbH IPEJIOKEHUS YUUTEICH, TOBAPUILEH, POOUTENIEH U APYrUX
JIOJIeH TI0 UCTIPABJICHUIO JOYIIICHHBIX OMHUOOK.



® KOHIIGHTPALMS BOJH JUIS IPEOI0JICHUS MHTEIJICKTYAIbHBIX 3aTPyIHEHUN U (PU3HUECKUX
IIPETSITCTBHI;
e cTa0mIM3anus SMOLMOHAIBHOTO COCTOSHUS IS pEILIEHHs] PA3JIMYHbIX 3a1au.

Kommynuxamuenvle ynueepcanvuvie yueonvie oelicmeus
CTaBUTh BOIPOCHI; 00paIaTHCS 3a MOMOIIbIO; POPMYIUPOBATH CBOU 3aTPYTHEHHUS;
npeajiaratb NOMoUlb U COTPYAHUYCCTBO,
OTIPENIETIATH 1eNH, PYHKIIUU YYaCTHUKOB, CIOCOOBI B3aMMOJICHCTBHS;
JIOTOBApPUBATHCS O pacrpeaesieHnu GyHKIMA U pOJie B COBMECTHOM IeATeIbHOCTH
Gopmynuposams cobcmeennoe MHeHUe U NOZUYUIO,
KOOPAMHHUPOBATH U MPUHUMATD PA3JINYHbIE TO3UIIUU BO B3aUMOICHCTBUH.

Tlosnasamenvuvie yHugepcanivhvie yueOHvle Oelucmasus

® CTaBUTH U GOPMYIUPOBATH MPOOIEMBI;

® OCO3HaHHO M MTPOU3BOJILHO CTPOUTH COOOIIEHNS B YCTHON M MUCBMEHHOM hopme, B TOM
YHCIIe TBOPYECKOTO U HCCIIEA0BATENBCKOTO XapaKTepa;

® y3HaBaTh, HA3BIBATh U ONPEACIIATH OOBEKTHI U SBJICHHS OKPY KAIOIIeH TeHCTBUTEILHOCTH
B COOTBETCTBHUH C COJIEPKAHUEM YUEOHBIX ITPEIMETOB.

e  3amuch, pukcanys nHpopMalu 00 OKpyKarolieM MHUpe, B ToM uuciie ¢ nomoibio UKT,
3a0JIHEHHE NPEATI0KEHHBIX CXEM € OOPOIl Ha MPOYNTAHHBIN TEKCT.

¢ YCTaHOBIICHHE IPUYNHHO-CIIECJCTBEHHBIX CBSI3EH;

IIpenmeTHble pe3yabTaThI:

e (opmupoBaHHE MEPBOHAYAIBHBIX CHCTEMATHU3UPOBAHHBIX MPEJACTABICHUN O BEIIECTBAX,
WX TPEBPAIIECHUAX M MPAKTUYECKOM MPUMEHEHHUH; OBJIAJICHUE MOHATUWHBIM anmaparoM u
CHMBOJIMYCCKUM SI3BIKOM XHMUH;

® OCO3HaHWE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHUMHUYECKOW HAyKH Kak o0nactu
COBPEMEHHOTO  €CTECTBO3HAHUSA, XUMHYECKHX [MPEBPAIICHUNA  HEOPTraHUYECKUX U
OPraHMYECKHX BEIIECTB KAaK OCHOBbI MHOTIMX SBJIEHUWA YXUBOW W HEXUBOW IPUPOIBL;
yriIyOJIeHHE MPEACTaBICHUN O MaTepruaIbHOM €IMHCTBE MUPA;

® OBJIQJCHHEC OCHOBAMH XHUMHUYECKOW TPAaMOTHOCTH: CIOCOOHOCTBIO aHaJU3UpPOBaTh U
OOBEKTUBHO OLICHUBATh >KU3HEHHBIC CHUTYyalldd, CBS3aHHbIE C XUMHUEW, HaBbIKAMU
Oe3zomacHOTO OOpaIeHusi C BEIIECTBAMH, HCIIOIb3YEMbIMU B TIOBCETHEBHOW IKU3HU,
YMEHHEM aHAJM3UPOBATh M TUIAHUPOBATH SKOJIOTHYECKH O€30MacHOe MOBEACHHE B IIENIAX
cOEpeKEeHHsI 370POBbS U OKPYIKAIOIIECH CpEbl;

e (opmupoBaHHME YMEHHUH YCTAHABJIMBATh CBSI3M MEXAY pPEabHO HAOII01aeMbIMU
XUMHUYECKAMH SIBJICHUSMHA W TIPOIECCAMH, TMPOUCXOIAIIUMH B MHUKPOMHPE, OOBSICHSTH
MPUYHHBI MHOTOOOpa3us BEIIECTB, 3aBUCHUMOCTh WX CBOMCTB OT COCTaBa M CTPOCHHMS, a
TaK)Ke 3aBUCUMOCTb IPUMEHEHHUSI BEIIECTB OT MX CBOWCTB;

® TpUOOpETEHHE OMbITa WCIOIB30BAHUS PA3IUYHBIX METOJOB M3YyYCHHUS BEIIECTB;
HaOMIOZCHUS 3a UX TPEBPAMICHUSIMH TP TIPOBEIACHHHM HECIOXHBIX XHMHYECKHX
AKCTIEPUMEHTOB C UCIIOJIb30BAHUEM JIA0OPATOPHOTO OOOPYAOBAHUS U MPUOOPOB;

® YMEHHME OKa3bIBaThb INEPBYIO MOMONIb MPU OTPABICHUSAX, 0KOTax WM JIPYyTHMX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U J1a00paTOPHBIM 000PYI0BAHHEM;

e OBJaJeHHEe TNpueMaMu paboTel ¢ HHGpOpMAMEd XUMHUYECKOTOo  COAEp KaHus,
NpeJCTaBICHHON B pa3HOi Qopme (B BuIe TekcTa, (Gopmysn, rpapukoB, TaOJIUUYHBIX
TaHHBIX, cxeM, ¢oTorpaduil u np.);

® CO3JaHME OCHOBBI JJIsi (OPMHPOBAHMS HHTEpeca K PpACIIUPEHUI0 U  YIIyOJICHUIO
XUMHUYECKHX 3HAHUW U BBHIOOpa XMMHUU Kak MPO(UIBHOTO MpeAMeTa MpU Mepexoje Ha
CTyNEeHb CpPeIHero (IMOoJIHOro) 00Iero oOpa3oBaHus, a B JaJIbHEHUIIIEM U B Ka4eCTBE C(hepsl
cBOEH NpoQecCHOHaIbHON IesATETbHOCTH,

e (¢dopMUpOBaHME TPEACTABICHUNA O 3HAYCHHUH XUMHUYECKOH HAyKU B pEUICHUH
COBPEMEHHBIX YKOJIOTUYECKHX MPOOJIEM, B TOM YHCIE B TPEIOTBPAIICHUH TEXHOTEHHBIX
U JKOJIOTUYECKHX KaTacTpod.



Metoab! 1 (popMbI OpraHu3anuu y4e0HOro npouecca

®dopmbl 00yUeHus:
UHIMBUAYaNbHbIE (IPAaKTUYECKUE U TBOPUYECKHE 3a/IaHHsI, KOHCYJIbTalluH, Oece/ibl);
IpyHIoBbIe (CO3AaHNUE POEKTOB, UCCIIEI0BAHNA);
oOydeHne B MUKpOrpynnax (Co3/iaHne KOMIbIOTEPHBIX MPE3EeHTAaLHN).

MeTto bl 00yUYCHHS:
CJIOBECHBIE (pacckas, Oecena, JIeKIus);
HarJsiIHbIe (HaOMI0eHuE, TTOKa3, JEMOHCTPAIINS);
POOJIEMHO-TIONCKOBBIE (MCCIIEIOBATENILCKAS I TEIIBHOCTD);
NPaKTUYECKUE;

®  KOHTPOJIbHO-AHMAarHOCTHYECKUE (KOHTPOJb, CAMOKOHTPOJIb).

D opMBbI KOHTPOJIS

® BBINIOJIHEHUE TPAKTUYECKUX PaloT;
® JIMarHOCTUYECKHE paOOTHI,
®  3aIIKTa MPOCKTOB.

Conepxxanue nporpaMMbl BHEYPOUHOIi 1eITeJIbHOCTH

3aHATHS B MPOrpaMMe JIOTHYECKH CBSI3aHBI MEXKAY CO0O0, COCTABIISIOT €IUHYIO CHCTEMY,
4TO 00ECMEeYrBACT IEJIOCTHOEC BOCHPHUSITHE OKPYXAIOMIETO MHpa M (OPMHUPOBAHUE CHCTEMBI
3HAHWI M0 XUMUHU, OMOJIOTUH, (DU3UKH.

Ne HaszBanue Kaacc
Mopyns 1 O01mast XuMust 8
Monayns 2 Heoprannueckas xumust 9

8 kiacce

Mopnyas 1. Heopranuyeckasi Xumust

BBenenue (2 yaca)
3HAKOMCTBO C IEJSIMH U 3aJadaMu Kypca, ero cTpykrypoil. OCHOBHBIC (pu3mUeckune u
XUMHUYECKHE BETUYHUHBI.

Tema 1. MaTemaTnueckue pacuéTbl B XuMuu (9 4acoB)

OtHocuTenbHAsE aTOMHasi W MOJEKyJapHas Macchl. HaxoxaeHue OTHOCHTENIbHOM
MOJIEKYJISIPHOM Macchl o opMyJie BEIIeCcTBa.

MaccoBas I0JIsi XUMAYECKOTO JJIEMEHTA B CJIOKHOM BelecTsBe. PacdeéT MacCOBOM TOJIH
XUMHUYECKOTO »dJeMeHTa 1o ¢opMyse BemecTBa. Haxoxknenue GopMmynbl BemiecTBa IO
3HAYECHMUSIM MACCOBBIX JI0JIel 00pa3yIOIIHNX €ro AJIEMEHTOB.

OOBEéMHasT HOJISI KOMIIOHEHTA ra30BOM CMECH.

[TonsiTne 06 0OBEMHOM /10716 KOMITOHEHTA Ta30BOM CMECH M PacUeThl C MUCIOJIB30BAHUEM JTOTO
TTOHSATHSL.

MaccoBas 707151 paCTBOPEHHOTO BEIIECTBA.

PactBopbI, pacTBOpUTENh U PAaCTBOPECHHOE BelIeCTBO. [IoHATHE O KOHLIEHTpALlMK PACTBOPECHHOTO
BelecTBa. MaccoBasi JIoJisl PaCTBOPEHHOTO BEIIECTBA M PACUYCThl C HCIIOJIB30BAHHUEM 3TOTO
TTOHSATHSL.

MaccoBas [0Ji IPUMECEH.

[TonsiTHE O YMCTOM BeMIECTBE W HpUMecH. MaccoBasi J0Jsi NMPUMECH B 00paslie MCXOJAHOTO
BenrecTsa. OCHOBHOE BEIIECTBO.




Tema 2. KosimuecTBeHHbIE XapaAKTEPUCTUKHU BenlecTBa (8 4acos)
OCHOBHBIE KOJIMYECTBEHHBIE XapAKTEPUCTUKH BEILIECTBA.

ITocrosinnas ABoraapo. KomuuectBo BemectBa. Moisb. MomsipHas macca. MomsipHbII
00BbEM razoo0pa3zHoro BemiecTBa. KpaTHble e€IMHUIBI KOJIMYECTBA BELIECTBA — MUJUIMMOJb U
KWJIOMOJIb, MWUIMMOJSIPHAass M KWJIOMOJIIpDHAsT Macchl BEIIECTBA, MUJUIMMOJIIPHBIA U
KUJIOMOJISIPHBIM 00BEMBI ra3000pa3HbIX BEILECTB.

Pacy€Tsl ¢ UCNOIB30BAaHUEM MOHATHI «KOJIMYECTBO BEILIECTBA», «MOJISIpHAs Maccay,
«MOJIIPHBIN 00BEM ra30By», KIOCTOSIHHAS ABOTaIpO».

PacuérHble 3amaun. 1. Beruncnenue konuyecTBa BEIECTBA MO U3BECTHOMY YHCILY YacTHUL[ 3TOTO
BeulecTBa. 2. BbluncieHne Macchl BeEIECTBAa [0 HU3BECTHOMY KOJMYECTBY BEIIECTBA. 3.
Bblunciienne xonuyecTBa BEIIECTBA IO M3BECTHOMY 00beMy BeliecTBa. 4. Beluuciienue uuncna
YacCTUIl 110 U3BECTHOM Macce BEIECTBA.

5. OnpeneneHre OTHOCUTENBHON MJIOTHOCTH Taza.

Tema 3. KosimuecTBeHHbIE XaPAKTEPUCTUKU XUMHUYECKOTro mpouecca (15 yacon)

3aKOH COXpaHEHHsS Macchl BelmlecTBa. PaccraHoBka KOI(PQPUIIMEHTOB B YPaBHEHHSIX
peakiuu. PacyeTsl Mo ypaBHEHHMSIM XUMHYECKHX peakuuid. Bwruucnenue wmaccol (00beMa,
KOJIMYECTBA BEILIECTBA, YMCJIA YACTHUI]) UCXOJAHOTO WJIM TOJYYEHHOTO BEIIECTBA MO YPAaBHEHUIO
peaxiuu, eciiv u3BeCTHa Macca (00beM, KOJTMUECTBO BELIECTBA, YUNCIIO YACTHIL) IPYTOro BEIIEeCTBa.
Pacuerns 110 YPaBHCHUAM peaKHHﬁ, Korga OJWH M3 KOMIIOHCHTOB COJACPKHUT HNPUMECH (I/IJII/I
HAXOAUTCS B PaCTBOPE).

9 kiace
Monayasb 2. Heoprannueckasi XuMus

Tema 1. Cmecu. PactBopsl. Kpucramiornaparsi (8 yacos)

MaccoBsle 1 00BEMHBIE JJOJIH KOMIIOHEHTOB cMecH (pacTBopa). PactBopumocts. Pacuersl Ha
OCHOBe TpaUKOB pPacTBOPUMOCTH BellecTB B Boje. IIpuroroBneHue pacTBOpPOB C 3aJaHHOM
MOJISIPHOM KOHIIEHTpauueidl. BbluncieHus, cBs3aHHble ¢ pa30aBICHUEM, BBIIAPUBAHUEM U
ciauBaHueM pacTBopoB. Kpucramnormaparsl. MaccoBas A0as8 KpUCTaUIM3aLMOHHOM BOJBI B
KPHUCTaIOTUAPATE.

Tema 2. OxkucIUTEIbHO-BOCCTAHOBUTEIbHBbIE peakiuu (6 4acoB)

OKUCIIUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu. OKHCIUTEdb U BOCCTAHOBUTEINb,
OKHUCJIEHHE U BoccTaHoBJeHHE. COCTaBjIEHHE YpPaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii METO10M 3JIEKTPOHHOTO OanaHca.

Knaccudukanusi OKMCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIINN.

Tema 3. KauecTBeHHbIE peaKIIUM HA KATHOHBI M AaHUOHBI (5 YacoB)

KauecTBeHHas peakuus. AHaIUTUYECKas peakius, yciaoBue ee BbinoaHeHus. Kinaccudukanus
HMOHOB.

Tema 4. BoiuncieHnusi 1o ypaBHeHUsIM XumMuueckoi peaxkuuu (15 yaco)

PacueTsl Mo ypaBHEHHSIM XUMHYECKHX peakiuid. Beraucienne macchl (00beMa, KOIHYECTBA
BEIIECTBA, YHMCIIAa YaCTUI]) UCXOTHOTO WIIU MOJTYYEHHOTO BEIECTBA M0 YPABHEHUIO PEaKIUH, €CIIU
M3BECTHBI MacChl (00beM, KOJIMYECTBO BEIIECTBA, YUCIIO YaCTHUI) 00OMX BeliecTBa. PacdeTsl mo
YpaBHEHUSAM pEakIuil, KOrja OJWH M3 KOMIIOHEHTOB COJAEPKUT MpHUMeEch (WM HaXOAWUTCA B
pactBope). Pemenue 3amau Ha ToOcHeqOBaTENbHBIE pEaKUMH. 3aJaud Ha OIpelesieHue
KOJIMYECTBEHHOT'O COCTaBa cMecHU. Perienue 3ai1ay Ha napajuiebHble peakiui. AHAIU3 yCIOBUS
3a/1a4¥l ¥ BEIOOP ONTHUMAIILHOTO CIIOC00a €€ PEIICHuS.

TennoBoit »ddext peaknuu. BpluucieHne Ha OCHOBE TEPMOXHMHUYECKOTO YpaBHEHUS
KOJIMYECTBA MOTJIOIIEHHON TEIUIOTHI MO M3BECTHOM Macce OJHOTO U3 PEarupyrollux BEHIECTB.
HaxoxJeHne Macchl pearupyromux BEIIECTB, €CJIIM HM3BECTHO, KAaKO€ KOJIMYECTBO TEIUIOTHI
BBIJICJIMIIOCH B JAHHOM peaKIuu.



TemaTn4veckoe IJIAHUPOBAHHE C ONPEACTCHUEM OCHOBHBIX (l)OpM OpraHu3anvm

BHEYPOYHOM JAeATeIbHOCTH

8 KJIACC
KoaunuectBO
9JacoB ®DopMbI OPraHu3anumn
Ne Tema 3angaTus ayau BHE IeATeJILHOCTH
TOPH ayauTo
BIX PHBIX

Mopayas 1. O0mas xumus. 34 yaca

BBenenue (2 yaca)

1

enn n 3agaum kypca. [IpaBuia
TEeXHHUKHU 0€30MacHOCTH

Jlekmus.

2

OcHoBHBIE (pu3HUECKUE U
XVMHUYECKHIE BEINYNHBI.

MynpTUMeAuiiHAS TPE3CHTALNS

Tema 1. MaremaTuyeckue pacyerbl B xumuu (9 yacon)

3 | OTHOCHUTENBHAS AaTOMHAS U 1 Pa6ota B mapax.
MOJIEKYJISIpPHAS. MaCChI

4 | MaccoBag 10J11 XUMHUYECKOTO 1 PacuetrHnoe 3ausatue
AJIEMEHTA B CII0’KHOM BEIIIECTBE

5 | Haxoxnenue ¢hopMyIibl BElIECTBA 10 1 [TpakTHyeckoe 3aHsATHE B MaJION
MacCOBBIE JIOJIN 3JICMEHTA rpyTie

6 | O0bemMHast 10JIsI KOMIIOHEHTA 2 [TpakTHdeckoe 3aHsITHE B MAJIOM
ra3oBOil cMecH rpyIie

7 | MaccoBas nonst mpumecei 2 [TpakTHdeckoe 3aHATHE

8 | MaccoBas 1015 BeliecTBa B 1 1 DKCKypcHs B Ta00OPaTOPHIO

pacTBope

HpaKTqucxoe 3aHATUC

Tema 2. KoiuvecTBeHHbIE XapaKTePUCTUKHU BelecTBa (8 yacoB)

9 | OcHOBHBIE KOJTMYECTBEHHBIE 1 MynbTrMenuitHas Mpe3eHTaMs
XapaKTEPUCTUKHU BEIIECTBA

10 | Beramcinenue KojaudecTBa BElecTBa 2 [IpakTrueckoe 3aHsATHE
10 U3BECTHOMY YHCIIY YacTHIL 3TOTO
BemnecTBa. OOparHas 3aayJa.

11 | Beruncnenue Macchl BelecTBa o 2 [TpakTrueckoe 3aHaTUE
M3BECTHOMY KOJINYECTBY BEILIECTBA.

12 | Beiuncnenue KoJM4ecTBa BEMIECTBA 2 [IpakTHueckoe 3aHATHE B MAJIOW
110 U3BECTHOMY 00BEMY BEIIECTBA. rpymnmne

13 | Onpenenenue OTHOCUTENBHOM 1 [IpakTHueckoe 3aHITHE B MAJIOU

IIJIOTHOCTHU T'a30B

rpyIie XuMHYECKO J1aboparopuu

Tema 3. KosinuecTBeHHbIE XapaKTePUCTHKH XUMHYECKOro npouecca (15 yacon)

14 | Anropurm pacdera o XUMHYECKOMY 2 N3zyuenne LIOP (unudposoro
YPaBHEHHUIO 00pa3oBaTEILHOTO pecypca)

15 | Beruncnenue Macchl MPOAyKTa 2 [IpakTHueckoe 3aHsATHE B MAJIOH
peaxiuu Mo U3BECTHOM Macce rpyTe
HCXOJIHOTO BEIIECTBA.

16 | Boruncnenre Macchl POIyKTa 2 [IpakTrueckoe 3aHsATHE B MAJION

pCaKkuuu 1o 3BCCTHOMY KOJIMYCCTBY
HCXOAHOI'O BEIICCTBA.

rpymnmne




17 | Beruuciienne o0bEMa OJTHOTO U3 2 [IpakTHueckoe 3aHsATHE B MAIOU
pearupymoImmx BemecTB 1o rpyTime
3aJJaHHOM Macce MPOYyKTA PEaKLIHUH.
18 | Boruncnenue Macchl IPOyKTa 2 IIpakTHueckoe 3aHsATHE B MaJIOU
peaKIuy 1o U3BECTHOM Macce rpyTime
MCXOHOTO BEIIECTBA, COJIEPKAIIETO
TTPUMECH.
19 | Pemenne koMOMHUPOBAHHBIX 3a/1a4 3 [TpakTHdeckoe 3aHATHE B Tapax
20 | CriocoOBbI pelieHus paCYeTHBIX 3a71a4 2 [ToaBenenue UToroB
(pelieHue 0IHOM 3aauu pa3HBIMU
CHO0C00aMHU WJIM COCTaBJICHUE
aJITOpUTMa PEICHUS 3a/1a4H).
KIIACC
KonuyecTBo
4acoB DopMbI OpraHu3anum
Ne Tema 3ansTHsI ayaur |- Bre ACATENLHOCTH
OpHbI | AyauTO
X PHBIX

Mopnyas 2. Heopranuyeckas xumus. 9 kiacc. 34 yaca

Tema 1. Cmecu. PacTBopsl. Kpucranjgoruaparsi (8 yacon)

1 | MaccoBble 1 00BEMHBIE TOITH 3 IIpaxkTHueckoe 3aHATHE B IIapax
KOMIIOHEHTOB CMECH (pacTBOpa).
PactBopumMocTh

2 | PacueTsl Ha OCHOBE TpaduKOB 1 Nzyuenne [{OP (uudposoro
PacTBOPUMOCTH BEIIECTB B BOJIE. 00pa3oBaTEILHOTO pecypca)

3 | [IpuroToBieHue pacTBOpOB C 2 IIpakTuKy™M B XUMHYECKOMN
3aJJAaHHON MOJIIPHON KOHLIEHTpaLMen J1aboparopuu

4 | Pacuertsl, CBsI3aHHBIE C 1 IIpakTHueckoe 3aHsATHE B MAJIOU
BBIIIAPUBAHUEM, Pa30aBIICHUEM, rpymnmne
CIINBAaHUEM PACTBOPOB

5 | Kpucrammoruapatsl. Pacuer macchl 1 [IpakTryeckoe 3aHsITHE B MaJlON

KPHUCTAJUIM3aLIMIOHHOMN BOJBI B
KpUCTAJJIOTUpATE.

rpymme

Tema 2. OKHCINTEIBLHO-BOCCTAHOBUTEIbHBIE peakuuu (6

4acoB)

6 | Okucnurenb, BOCCTAHOBUTEID, | Nzyuaenue LIOP (tudposoro
OKHCJIEHUE, BOCCTAHOBJICHHE 00pa3oBaTeIbHOTO pecypca)
7 | Meron sanekTpoHHOro 6anaHca 3 [IpakTHueckoe 3aHsATHE B MAJIOU
rpymnmne
8 | Pacuersimo OBP 2 IIpakTHueckoe 3aHATHE B MAJIOW
rpymmne
Tema 3. KauecTBeHHbIe peakunu (5 4acoB)
9 | AHanutnueckas peakius 1 DKCKYypCHUsl B XUMHUYECKYIO
1a00paTOpUIODKCKYpCUsl B
XUMHYECKYIO JTab0paTopuio
10 | Knaccudukanus KaTHOHOB. 2 [TpaxTnueckas pabora N3yuenue
KavecTBeHHbIE peakiiy Ha KAaTHOHbI KaueCTBEHHBIX peakluil Ha
KaTHOHBI
11 | Knaccudukanus aHHOHOB. 2 [IpaxTrueckas padora Nzydyenue

KauecTtBeHHbIC PCaKIM Ha AHWOHBI.

Ka4C€CTBCHHBIX peaKHI/Iﬁ Ha aHUOHBI

Tema 4. Borunciienust no Xumu4eckum ypapaeHusim (15 yacos)




Brruucnenue maccel (00beMa,

IIpakTHueckoe 3aHsATHE B MAJIOH

22 | KOIM4YEeCTBa) MPOIYKTa PEaKIHU, €CITU rpymmne
OJTHO U3 PEArNPYIOIINX BELIECTB B3SITO
B M30BITKE

23 | Pacuer Ha onpeniesieHre cocTaBa Colu IIpakTHueckoe 3aHATHE B MAJION
(xucnble, cpeiHue) rpyrre

24 | OnpeneneHre MacCoBOM JOJIH BBIXO/1A [TpakTrueckas paboTa pacyer
MIPOJYKTa peaKIMU B IPOLIEHTAX OT BbIX0/1a IPOJYKTA PEaKuu OT
TEOPETUYECKH BO3MOKHOTO TEOPETUYECKH BO3MOMXKHOTO

25 | Onpenenenue 00bEMHOM 10JIM BBIXO/1A [TpakTuueckas padbota pacuer
MIPOJIYKTa PEAKIMHU B IPOLEHTAX OT BBIX0/1a MPOAYKTA PEAKIIMH OT
TEOPETUYECKHA BO3MOKHOTO TEOPETUYECKU BO3MOKHOTO

26 | KomOuHMpoBaHHBIE 331241 IIpakTHueckoe 3aHsATHE B MAJIOU

rpynmne

27 | Pemenue 3ana4 ¢ HCIIOIB30BAHUEM MynbsTUMEUITHAS IPE3EHTALUA
NapaJUIeJIbHBIX PEAKIUI B yCIOBUHU.

28 | IlocnenoBaTenbHbIE pEAKIUU B [IpakTHueckoe 3aHTHE B MAION
XUMHUYECKHX 3a/1a4ax rpymnmne
Brruncienue konnuecTna [IpakTHyeckoe 3aHATHE B MAJION

29 | NmorjoIMEeHHOMN TEMIOTHI 1O rpyIe
M3BECTHOM Macce OHOTO U3
pearupyoIrx BEeIecTB
Haxoxnenue Maccol pearupyromumx Nzyuenne [{OP (mudposoro

30 | BelLIECTB, €CIIM U3BECTHO, KAKOE 00pa3oBaTeILHOTO pecypca)

KOJIMYECTBO TEILIOTHI BLIIEIMIOCH B
JTAHHOM peaKIuu.

Hroro:

34
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