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Pabdoyast nporpamma

Pacemorpeno na sacenanun MO
[Iporokon Ne | or 4, 09. 2024 r.
Pykosojurens MO

. _ M 14
Kpyrnosa E.B. @7 =l

(DOMBTHE, HHHIHAA HOIHCS

1O BHeypO‘IHOﬁ AesITeJIbHOCTH «XMMHUA B 331a49aX U YIIpa*KHCHHUHAX)

s 8 Kiaacca

(o0meo0pa3oBaTe/ibHbII YPOBEHD, KOJIM4YECTBO 4acoB: 1 yaca B Heae110, Bcero 34 yaca)

Ha 2024-2025 y4yeOHbIH 1o

Yuureb nepBoi KBAJIU(PUKANMOHHON KAaTeropuu
Aopamosuu E. U.



IHosicHUTEABLHAA 3AIINCKA

Hannast paboyas mporpaMma coctapiieHa Ha ocHOBe [IporpaMm oCHOBHOTO 001iero oopazoBanus o xumun u [IporpaMmel mo xumuu ais 8-11
KaccoB oOmeoOpazoBarenbubix yupexaenuit H.E. Kysnenosoit, H.H. I'apa u np., M.Benrana-I'pad, 2016

Pabouast mporpamma BKITFOYAET B ceOs:

1) nnaHupyeMble pe3ynbTaThl OCBOEHUS Kypca;

2) coepkaHUe MIPOrpaMMBbl Kypca;

3) TemaTu4eckoe IIIaHUPOBAHHE C YKa3aHUEM KOJMYECTBA YaCOB, OTBOIMUMBIX HAa OCBOCHUE KAKIONH TEMBI.
Mecto yuebHOTO TIpenMeTa « XuMus» B yueOHOM TIJIaHE — BapUATHBHAS YacTh.
Pabouas mporpamma paccuntana Ha 34 daca (1 yac B Hezemno)

YpoBeHb MOATOTOBKU y4yaIuxcsi — 0a30BbIH.
[IporpamMma peanusyercs B O4HOM W/WJIM JUCTAHIIMOHHOM PEKHUME OOyUeHHUSI.

CoBpeMeHHBIN CTaHIAPT COACPIKAHUS 00pa30BaHMUs M0 XUMHH MPETyCMAaTPUBACT CO3/IaHUE YCIIOBHH JIJIsl JOCTHKEHUS YIAIIUMUCS CJIETYIOITUX
1[eJIei: OCBOCHHE OCHOBHBIX MOHITHH U 3aKOHOB XUMUU; OBJIaZICHHE YMEHUSIMH NPOU3BOIUTEH PAcYEThl HA OCHOBE XUMUYECKHUX (POPMYJT BEIIECTB U
YpaBHEHUN XMMHUYECKUX peaKluii; pa3BUTHE MO3HABATENIbHBIX HHTEPECOB U MHTEUIEKTYaJIbHBIX CIOCOOHOCTEH B Mpoliecce MPOBEACHHS XUMUYECKOTO
HKCIEPUMEHTA, CAMOCTOSITENIbHOTO MPUOOPETEHNS 3HAHUN B COOTBETCTBUH C BOSHUKAIOIIMMHU KU3HEHHBIMU MOTPEOHOCTAMU; PUMEHEHHUE MOTY4eH HbIX
3HAHUN U YMEHUH JJIs pellieHus MPaKTUYECKUX 3a7a4 B OBCETHEBHOM JKM3HH; BOCITUTAHHE OTHOUICHHS K XUMUU KaK K OJHOMY U3 (pyHAaMEHTaIbHBIX
KOMIIOHEHTOB €CTECTBO3HAHMSI U DJIEMEHTY 00IIe4eI0OBEYECKON KYIbTYpPHI.

ba3ucHbIl yaeOHBIH I1aH B €ro (enepanbHOi YacTu MpeaycMaTpruBaeT U3ydeHUE Kypca XMMHHM 10 2 Jaca B Hellento B 8 kimaccax. J[aHHbIH 00bEM
4acoB He JOCTaTOYEH JUIsl pealu3aliy CTaHIapTa OCHOBHOTO 001ero oopasoBanus no XuMuu. OTHUM U3 MOCIEACTBUI COKpAIlleHUs YHCIia yae OHbIX
YacOB 3aKJIFOYAETCS B TOM, YTO Y YUUTEIs IPAKTUUYECKH HEe OCTAETCsl BPEMEHH ISl OTPaOOTKHM HaBBIKOB PEILICHUS 3a/1a4, a UMEHHO 3a]1ay,
o0ecrevynBaroINX 3aKpEeIUIeHUe TEOPETUUECKUX 3HAHUHM, KOTOpPBIE y4aT TBOPUYECKU IPUMEHATh UX B HOBOW CUTYaIlH, JIOTUYECKU MBICIHUTD, T.€. CIIYKaT
(hOpMHUPOBAHUIO KYITHTYPOJIOTUYECKON CHCTEMOOOpa3yrolel napaaurmel. Perenre 3aau — npu3HaHHOE CPEJCTBO PA3BUTHS JOTHUYECKOTO MBIIUICHUS
y4aluxcsi, KOTOPOE JIETKO COYETaeTCs ¢ APYrUMU CpeJCTBaMU U puémMamMu 00pazoBaHus. BkiitoueHne pa3HbIX 3a/1a4 peaycMaTpuBaeT MEPEHOC
TEOPETUUYECKOT0 MaTepHaia Ha MPAKTUKY U OCYLIECTBIISATh KOHTPOJIb 3a €r0 YCBOCHHUEM, a YUaIIUMCSI — CAMOKOHTPOJIb, YTO BOCIIUTHIBAET MX
CaMOCTOSTEJIbHOCTh B YUeOHOM padoTe.

Pemienne 3amaq JOKHO CIIOCOOCTBOBAThH HCJIIOCTHOMY YCBOCHUIO CTaHAApTa COACPIKaHUA 06pa30BaHI/I$I U peajindallvuu MOCTABJICHHBIX LEeH.
CO,[[ep)KaHI/IC (baKy.]IBTaTI/IBHOFO Kypca COOTBCTCTBYCT MUHUMAJIbHBIM TpeGOBaHI/IHM CTaHaapTa 06p830BaHI/I$I, a TaKKC COACPIKUT HCKOTOPBIﬁ MaTepurall
10 er'Iy6J'ICHI/IIO KypcCa XUMHUH B 8 KJ1aCCe, Ha KOTOpLIfI CJICOAYCT 06paTI/ITB BHUMAaHHC JIA YCIICTITHOTO U3YYCHUA NAJICC (KpI/ICTaJIJIOFI/IIlpaTBI, Pa3JINIHBIC
CITOCOOBI BBIPpAKCHUSA COCTaBa PACTBOPA, pa3JIMIHBIC CIIOCOOBI IMPUTOTOBJICHUS HCO6XOJII/IMOFO pacTBOpPaA; KAUCCTBCHHBIC peaKI_II/II/I).



Kaxnas Tema cosiepuT HeOOJIBIION TEOPETHUECKH MaTepuall, a TIaBHOE — OOJIBIIOE KOJIMYECTBO PA3IMYHBIX 33ad. ITO HEOOXOIUMO JUIs

(bOpMI/IpOBaHI/ISI 1 Pa3BUTHA HABBIKOB aHAJIM3a, CPABHCHUA, O606IJ.[CHI/I$I, caMOaHaJIn3a 1 CAMOKOHTPOJIA, YMCHI/Iﬁ YCTaHaBJIMBATb MPUIUHHO —

CJICACTBCHHBIC CBA3H MCXKAY pa3JIMdYHbIMU (l)aKTaMI/I, YMGHI/Iﬁ ACJIaTh BBIBOAbI, OTCTAUBATL CBOIO TOYKY 3PCHHA.

Baumanmio ydqamuMcesd nmpeayaratoTCs pa3jindHbIC 3alaHus 110 COACPIKAHHUIO U IT0 CIIOKHOCTH, KOTOPLIC Tpe6YIOT OT y4JalInuxcs aKTUBHOU

[O3HABATEJILHOM NeATENbHOCTH.

ge.]'ll/l Kypca:

CO3JaHUC YCJ'IOBI/II\/JI I pe€alin3alilui MUHUMYyMa CTaHaapTa COACPKaHUA O6pa3OBaHI/I$[ 3a KypcC OCHOBHOM IIKOJIBI,
@OpMHpOBaHI/IC Y ydamuxcsa HaBBIKOB CAMOCTOSTCIIBHOTO PCIICHUA paCYCTHBIX 3a/1a4 10 XUMHUHN
OTpa6OTKa HAaBBIKOB PCIICHUA 3a4a4 U IOJATOTOBKA IIKOJHbHHUKOB K Ooiee FJ'Iy6OKOMy OCBOCHHUIO XMMHUHU B CTApPIINX KJIaccax.

3ajaun Kypca:

e @DopMHPOBATH y YJAIIUXCS HABBIKK BBRIUUCICHUN TIO OPMYJIaM BEIIECTB, 0 XUMUYECKAM YPaBHEHUSIM, TI0 CTEXHUOMETPUIECKUM YPABHCHHSIM;
e PacmupuTh 3HaHHS ydamuxcsi 0 BO3MOKHBIX U HanOOJIee pallMOHaIBHBIX CITOCO0axX perieHus 3a/1ad;

e Pa3BuBaTh MBICTUTEIBHBIC MPOIIECCHI, CIIOCOOHOCTH YJAIIUXCs, CKIIOHHOCTH K PEIICHHUIO 33]1a4;

e VYKpEIIsaTh UHTEPEC K MPEAMETY.

Ilnanupyemblii pe3yabTaT 00y4eHUs
JInyHOCTHBIE:

1.B IICHHOCTHO-OPHECHTAIIMOHHO M cd)epe:

e BOCHMTaHHUE YYBCTBA FOPAOCTH 32 POCCUMCKYIO XMMHUYECKYIO HAayKy, T'yMaHU3Ma, I03UTHBHOTO OTHOLICHUS K TPYLY, LeJIeyCTPEMICHHOCTH;

e (opMupOBaHHE LIEHHOCTH 3/I0POBOTO U G€3011acCHOIr0 00pasa )KU3HU; YCBOCHHUE IIPAaBUJI HHAWBUYAJILHOTO U KOJUIEKTHBHOTO O€3011acHOTrO
MIOBEJICHUSI B UPE3BbIYANHBIX CUTYALUAX, YTPOKAIOLUIUX )KU3HH U 30POBBIO JIIOJIEH;

e IIOHMMaHHUE OCOOEHHOCTH JKU3HU U TPYZa B YCIOBUAX HH(POpMATU3aLIUU OOILECTBa;

e (hopMHpOBaHMS TBOPYECKOTO OTHOLIEHHUS K IpolieMam;

e (opMHpOBaHNE XMMUKO-3KOJOIMUECKON KYIbTYpBHI, SIBISIONIEHCS COCTAaBHON YacThIO SKOJIOTUYECKOM 1 OOIIeH KYIbTyphl, U HAYYHOTO
MHUPOBO33PEHHU.

2. B tpynoBoii cdepe:

e BOCHHMTaHHE FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY JAaibHeMIIel 00pa3oBaTeIbHON WM MPO(PECCHOHATBHOM TPAEKTOPHUH;



yYMEHHUE OLEHUBATh CUTYallIO M ONIEPATUBHO MPUHUMAThH PEHICHHUS, HAXOUTh a/IeKBaTHBIEC CIIOCOOBI TIOBEJICHUS U B3aUMOJICHUCTBUS C
IapTHEpaMH BO BpeMs y4eOHOM U UIPOBOM A€ATEIbHOCTH;

pa3BUTHE TOTOBHOCTHU K PELICHUIO TBOPUYECKUX 33]1a4, CIIOCOOHOCTH OLIEHUBATh MPOOJIEMHBIE CUTYAIIMH U ONIEPATUBHO IPUHUMATH
OTBETCTBEHHBIE PEIICHUS B Pa3IMYHBIX IPOAYKTUBHBIX BUJIAX JESITEIbHOCTH (yuyeOHas, MOMCKOBO-UCCIIEI0BATENbCKAs, KITyOHas, IPOEKTHAs,
KpPY>KKOBast U 1p.).

Pa3BUTHE OTIBITA YKOJIOTHYECKH OPHEHTUPOBAHHON PePIEKCHBHO-OIICHOUYHOM U MPAKTHYECKOM AEATEIHHOCTH B )KU3HEHHBIX CUTYAIIHSX.

3. B no3HaBarenbHON (KOTHUTUBHOM, MHTEIUIEKTYAJILHOM) cdepe:

(dbopMHpOBaHNE YMEHHUS YIPABIATH CBOEH MMO3HABATEIBHOMN JAEATEIbHOCTbIO;

(¢bopMHpoBaHHE MTO3HABATENBHON ¥ HH(POPMALIMOHHON KyJIbTYphI, B TOM YHCJIE PA3BUTHE HABBIKOB CAMOCTOATEIbHON pabOThI C yueOHBIMU
MOCOOUSAMU, KHUTaMH, IOCTYITHBIMH COBPEMEHHBIMH MH()OPMAIIMOHHBIMU TEXHOJIOTUSIMH;

(hopMHUpOBaHHE FKOJIOTHUECKOTO MBIIUICHUS: YMEHHUS OIIEHUBATh CBOIO JIEATEIBHOCTh U MOCTYIKU JPYTUX JIFOJEH C TOUKH 3pEHHS COXPAaHEHUS
OKpYXKaroIllel Cpeibl - FrapaHTa >KM3HU U OJ1aronoryqus Jroaed Ha 3emie.

pa3BUTHE COOCTBEHHOT'O LIEJIOCTHOTO MUPOBO33PEHHUS, TOTPEOHOCTH U TOTOBHOCTH K CaMOOOPa30BaHUIO, B TOM YHUCIIE U B PAMKAX
CaMOCTOSITENIBHON JIEATEIBHOCTH BHE IIKOJIBI;

MeTtanpeaMeTHble:

UCIO0JIb30BAHNE YMEHUH U HaBBIKOB PA3IMYHBIX BUI0B MO3HABATENIBHON 1€ATEIbHOCTH, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (CUCTEMHO -
MH(OPMALMOHHBIN aHAJIN3, MOAECTUPOBAHUE) JUISI U3YUSHUSI PA3JIUYHBIX CTOPOH OKpYXKalollel NeiCTBUTENIbHOCTH;

HCIO0JIb30BAHNE OCHOBHBIX MHTEIUIEKTYAJIbHBIX Olepaluii: GopMyIupoBaHue UNOTe3, aHAJIU3 U CHHTE3, CpaBHEHUE, 0000I1IeHNE,
CUCTEeMAaTH3all¥sl, BEISIBIICHHE IPUYMHHO-CIICJICTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;

yMEHHE T'eHEpUPOBaTh UJEH U OIPEIENIATh CPEeICTBA, HEOOXOAUMBbIE 11l UX peallu3allli;

YMEHHE OIpeNesITh LIeJIH U 3a/1a4M I TEIbHOCTH, BHIOMPATh CPEACTBA peallh3aliy Ledl U MPUMEHSTh UX Ha MPaKTHKE;

WCI0JIb30BAHUE PA3IUMYHBIX HCTOYHUKOB JUTSI MTOJIy4E€HUS XMMHUECKON HH(POpMAIUH.

IIpexmeTHbIC

yCIIerHoe O6y‘~ICHI/IC B INOCJICAYIOIIUX KJIaCCaX;

3HAaHHUE OCHOBHBIX 3aKOHOB U IMOHATUN XMMHHU U UX OILICHUBAHHUC,

YMCHHC ITPOBOAUTH HpOCTeI\/'IH_II/IC paC‘léTLI;

YMCHHUEC OPUCHTHUPOBATHCA CPCAN PAZJINIHBIX XUMHWYCCKUX peaKHHﬁ, COCTaBJIATH H606XO):[I/IMLIG YpaBHCHUA, O0OBSCHATH CBOU HeﬁCTBHH;

Yuawuecs oonxncuot 3namo:

XHUMHUYECKHE CBOMCTBA Pa3HbIX KJIACCOB HCOPIraHNICCKHUX BCIICCTB,
HpI/I3HaKI/I, yCJI0BUA U CYHIHOCTh XUMHUYCCKUX peaxunﬁ;



e  XMMHYECKYI0 HOMEHKJIATYpPY.
e OcHOBHBbIE CITOCOOBI peLIeHHs 3a1a4.
Yuawueca oonrcnovt ymemo npouzeooums pacuemor:

e Ilo dopmynaM u ypaBHEHHUSAM PEaKIIHIA,

e OmnpeneneHne KOMIOHEHTOB CMECH;

e Omnpenenenne GopMys COSTUHEHHIA;

e PacTBOpMMOCTH BENIECTB;

e Brruncinenne o0bema ra3000pa3HbIX BEIIECTB MPU H.y. U YCIOBUSIX, OTIIMYAIONINXCS] OT HOPMAJTbHBIX;
e [lepexon ot ogHOTO CIOCO0a BRIpAXKEHUS KOHIIEHTPAIIUHU K IPYyrOMYy.

Conep:kanne Kypca «XvMMHUS B 321a4aX U YIPAKHEHUAX)
(0CHOBHBIE IMOAX0ABI K PEHICHHUIO PACYETHBIX 32/1a4)

Beenenue (1 yac) 3HaKOMCTBO € LEJIAMU U 33/1a4aMu Kypca, €ro CTpyKTypoi. OCHOBHBIE 3aKOHBI M TIOHSITUS XUMUHU
1. Xumuueckue popmyJibl (6 4acoB)

Xumuyeckue GopMysbl. 3aKOH MOCTOSHCTBA cocTaBa BemlecTBa. CocTaBieHHE CTPYKTYPHBIX popMyil. BeIBoJ XxuMHUecKux GopMyi: HaX0XkKACHHE
XUMHUYECKOH (POPMYJIBI 10 OTHOILIEHUIO MACC 3JIEMEHTOB, BXO/ISIINX B COCTAaB JAHHOTO BellecTBa. BbIBOA XMMUUECKUX (POPMYI IO MACCOBBIM JOJISIM
3JIEMEHTOB.

PacueT mo xumMuueckuM (bOpMYJ'IaM. Brrunciaenre oTHOCUTENBLHOM MOJ'IGKy.]'I?[pHOfI MacCcChlI BEIICCTBA. HaXO)K,Z[eHI/Ie OTHOIICHHUA MaCC 3JICMCHTOB I10
XUMHYECKOH (l)OpMYJ'IC CJIOXKHOI'O BEIIECTBA. Haxon(neHHe COACPIKAHNA MaCCOBBIX ,I[OJ'IGfI 3JICMCHTOB B CJIO’KHOM BCIIICCTBE.

2. KosmmuecTBo BemectBa. Uncsio Aporaapo. Mogsipuas macca. Mogsipublii 00bem rasa (3 yaca)

Mob - equHUIIA HU3MCPCHUA KOJIMYCCTBA BCIICCTBA. Brruucnenue MOJ'ISIpHOﬁ MacCcChl B€IICCTBA. Ananmmz yCJIOBUA 3aJa491 U Pa3JINIHBIC CIIOCOOBI
PCUICHHUA 3a1a4.

Brrunciaenue konmdyecTBa BCIICCTBA, COOTBETCTBYIOILICTO onpez[eneHHoﬁ Macce BellecTBa. BeluncaeHne MacChl BEIIECTBA 10 HU3BCCTHOMY KOJIUYCCTBY
BellleCcTBa BrIuncienre 4ucia aToMoB U MOJICKYJI Y€pPE3 MaACCY, 00BEM U KOJIMYECTBO BellleCTBa. BrIunciaeHne Macchl BCIICCTBA, 3aHUMAIOIICTO
OHpC,[[CJ'ICHHHﬁ 00BeM IIpU HOPMAJIbHBIX YCIIOBUAX. Brruncienue oobema onpeﬂeneHHoﬁ MacCChbI 1"33006p3.3HOFO BeniecTBa. HaxoxxaeHne Macchl
3JIEMEHTA 110 U3BECTHOM Macce CI0KHOTO BemecTBa HaxoxxaeHne MacChl CI0KHOTO BEIIECTBA IO 3aJaHHOM Macce 3JIEMEHTA. Y CIIOKHEHHBIE 3a/1a4uM.

3. Pacuersl, cBsiI3aHHbIE ¢ MCNIOJIH30BAHUEM IJIOTHOCTEH, OTHOCHUTEJIbHBIX IVIOTHOCTEH ra3os (3 yaca)



BrrunciieHne 0THOCUTENBHOM INIOTHOCTU I'a30B M0 OTHOCUTEIBLHON MOJIEKYJISIPHOM MAacCe WIM OTHOCUTEIIBHON MOJIEKYJISIPHOM MACCHI 110
OTHOCHUTEJILHOM IIOTHOCTU T'a30B.

HaxoxneHnve mioTHoCTH ra3os.
4. Cmecu. PactBopbl. Kpucranjgoruaparsl (4 yaca)

MaccoBble U 00bEMHBIE J10JI1 KOMIIOHEHTOB cMecH (pacTBopa). PactBopumocts. PacdyeTsl Ha 0CHOBE rpaduKOB pacTBOPUMOCTH BELIECTB B BOJIE.
[TpuroroBiieHre pacTBOPOB € 33JaHHON MAaCCOBOM A0JIel PaCTBOPEHHOTO BeIeCTBA. Brruricienus, cBsi3aHHbIe ¢ pa30aBiIeHNEM, BEITADUBAHUEM U
ciuBaHueM pacTBopoB. Kpucramnoruapatsl. MaccoBas 10715 KpUCTaUIM3allMOHHONM BOBI B KPUCTAJUIOTH ApATe.

5. BeluncieHHusl 10 YPABHEHUAM XUMHYecKoii peakuuu (12 yacoB)

3aKoH COXpaHEeHMs Macchl BellecTBa. PacctaHoBKa K03(pQUIIMEHTOB B ypaBHEHHIX peakIK. PacueTsl MO0 ypaBHEHUSAM XUMUYECKUX PEAKIIH.
Brruncnenue maccobl (06beMa, KOJIMYECTBA BEIIECTBA, YHCIIA YACTHI]) HCXOAHOTO MJIH MOJYY€HHOTO BEIIECTBA [0 YPaBHEHHUIO pEeaKIIUU, €CJIM U3BECTHA
Macca (00beM, KOJITMYECTBO BEIECTBA, YUCIIO YAaCTHI) IPYroro BeuiecTBa. PacueTsl o ypaBHEHUSAM peaKIHii, KOr/Aa OJIMH U3 KOMIIOHEHTOB

COJIEP’KUT IpUMeCh (WJIM HaXOAMUTCS B pacTBope). Perenne 3a1au Ha rociiejoBaTeNbHble peakiuy. 3a1auy Ha ONpe/iesieHne KOJIMYEeCTBEHHOTO COCTaBa
cmecH. Pemenue 3a1ay Ha napajiielibHble peakiuu. AHaIU3 YCIOBUS 3aJjaud U BIOOp ONTUMAIBHOTO CIIOCc00a ee perieHusl.

6. PacyeTbl HO TEPMOXMMHUYECKHUM YPaBHEHHUSIM (24aca)

TennoBoii a3 ekt peakiuu. Beraucienue Ha OCHOBETEPMOXUMHYECKOTO YPaBHEHHSI KOJIMUECTBA MOTJIOMICHHOM TETIOTHIIIO U3BECTHOM Macce OJHOTO
U3 pearupyromux BemecTs. Haxoxaenne Macchl pearupyroomux BeIIecTB, eCIM U3BECTHO, KAaKO€ KOJIMYECTBO TEIUIOTHI BBIICIHIOCH B IAHHOM peakIiu.

7. BaxkHeiime KJIacchl HEOPraHUYEeCKUX COeJUHEeHU (2 yaca)
I'eHeTn4eckas CBsSI3b MKy OCHOBHBIMH KJIaCCaMU HEOPTraHUYECKUXCOCTUHCHHH.

8. Utorosoe 3ansartue (1 yac)

YueOHo-MeTOAMYECKOE 00ecneueHne
1. 1.IIporpamma kypca xumuu ais 8-11 knaccoB 001eo0pa3oBaTeIbHBIX YUPEKICHHUI.
Xomuenko W.I'. «Pemenne 3agay mo xumuu 8-11 kimaccei», M., 2008,
A. E. TemupOynaroBa. «COOpHUK 33724 U YIPaKHEHUN MO0 XUMUH IS 8 Kaccay.
O.A. bouapHukoBa «Yuumcs pemats 3aaa4u 8-11 knace», Bonrorpan, 2017.
5.0.C. T'abpuensn, U.B. Pemeros, N.I'. OctpoymoB «3aauul 1o XUMHUM U CIOCOOBI UX pemeHus» M., [Ipoda, 2004.
N.H. HoBommnckwii, H.C. HoBommHckas « TUTIBI XUMHYECKUX 3a/1a4 U criocoObl ux pemrenus. §-11 kmace, M. 2006.
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Anamosuu T.I1. Bacunwsena I'.U. “CO0pHHUK OJTUMITHAIHBIX 337249 IO XUMHUH .
bynpymxak I1. “3agaun no xumun”.
Epoxun FO.M.; ®posnos B.U. “COoopHUK 33134 U yIIpa)KHEHUHA 10 XUMUU .

. “KoHTposbHbIE U TPOBEpOUHbIE padboThI 10 Xumuu 8 kiacc” k yueOHuky O.C. ['abpuenana “Xumus — 8 kiacc”.
. Kysamenko H.E., Epémun B.B. “2500 3amau ¢ pemienuem”.

. Hurouu U.K.; IIpotacos I1.1. “Meronuka pemieHus pacu€THbIX 3a/1a4 10 XUMHUU .

. Xomuenko WN.I'. “COopHUK 3a7ja4 U yIPa)KHEHUHN IO XUMHH JUISI HEXUMUYECKUX TEXHUKYMOB .
. Xomuenko ['.I1. “3amgaun mo xumuu ajs noctymnaromux B BY3e1”.

. A6xuH I'.JI. “3amaun u ynpaxHeHUs 110 XUMUU .

. 'abpuensu O.C. “Xumus B TecTax, 3a/1a4ax, ynpaxHeHusx 8 — 9 kiaccor”.

. I'aBpyceiiko H.II. “TIpoBepounbie pabOTHI IO HEOPraHWYECKON XUMHH 8 Ki1acc”.

. Casunkuna E.B. Cepmiosa H.JI. “COopHUK 337124 ¥ yIPaXKHEHHUH IO XUMUN .

. Cyposresa P.II. “3aganus ais caMoCTOSATENHHOM pabOTHI IO XUMUU B 8 Kitacce”.

. H.E. Ky3nenoa, A.H. JleBkuH «3amagynuk. XuMusi 8 KIaccy.

JJIeKTPOHHBbIE 00pa30BaTe/ibHbIE PeCcypchl

MynbTUMEUIHHbIE TIPE3SHTAIMH 10 BCEM TeMaM TPOTPaMMBI /ISl COMPOBOKICHUS YPOKOB. (PazpaboTaHbl CaMOCTOSITENBHO).
Moynu 3JIeKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB «Xumus» (http://fcior.edu.ru )
Marepuaibsl eIMHOM KOJLIEKIMH IUPPOBBIX 00pa3oBaTenbHbIX pecypcos ( http://school/collection.edu.ru )

KaneHnapHO - TEMAaTUYC€CKOC IVIAHUPOBAHUC

Ne Tema 3aHaATHA Jlara
1 BBenenue. 3HaKOMCTBO € LIEJIAMU U 331a4aMU Kypca, €ro CTpyKTypoil. OCHOBHBIE 3aKOHBI U TIOHSTUS XUMUH.

2 Brluncnenue OTHOCUTENBHOM MOJIEKYISIPHOM MacChl BELIECTBA.

3 Xumuyeckue popmyinsl. HaxoxkaeHre OTHOIIIEHUS MacC AJIEMEHTOB 10 XUMUYECKOH PopMyIie CI0KHOTO BEIIeCTBa.

4 BriBo xuMudeckux GopMys 0 OTHOIIEHHIO MacC AJIEMEHTOB, BXOISIINX B COCTaB JAHHOTO BEIIECTBA.




Haxoxnenne MaccoBBIX JI0JIEU DJIIEMEHTOB B CJIOYKHOM BEILIECTBE.

BriBo1 mpocreiimeit popMysbl COETMHEHNUS TI0 MacCOBOM J10JI€ 3JIEMEHTOB (B %).

3aI[a‘-II/I C UCITIOJIb30BAHUECM INOHATHUA «KMOJIb)).

3aI[a‘-II/I C UCITIOJIb30BAHUECM INOHATHUA «KMOJIb)).

©O©| oo N o] o

3aI[a‘-II/I C UCIIOJIb30BAHUEM INOHATHUSA «KMOJIb).

10 Pacuets! o onpeneneHno MacCOBOM JI0JIU PaCTBOPEHHOTO BemiecTBa (B%).

11 BrrunciieHne Macchbl paCTBOPEHHOTO BEIIECTBA, COACPIKAIIETOCS B OMPEACIIEHHON Macce pacTBOpa € U3BECTHOM
MaccoBoii goier B %.

12 Brruncnenue Maccel paCTBOPUTENSI M pACTBOPEHHOTO BEIIECTBA JJIsI TPUTOTOBJICHUS OTIPEICTICHHOM MacChl
pacTBopa ¢ 3aJJaHHOW MacCOBOM J10Jiei ero B %o.

13 Brruncnenust mo XuMUYECKHM YPaBHEHUSIM MAcCC BEIIECTB M0 M3BECTHOMY KOJIMYECTBY BeIECTBA (OJHOTO U3
BCTYMNAIONIUX WM TMOTYYAIONIUXCS B PE3YJIBTATE PEAKITUN ).

14 Brrunciienue Macchl MpOayKTa PEakIMu, KOr1a BEIIeCTBA B3AThl B BUJE PACTBOPOB C U3BECTHOM MacCOBOM JI0JICH
(%) pacTBOpEHHOIO BEILIECTBA.

15 Brruncienue OTHOCUTEIBFHOM MIIOTHOCTH Ta30B 10 OTHOCUTEILHON MOJICKYJISIPHOM Macce (MJIM OTHOCUTEIBLHOM
MOJIEKYJIIPHON MAacChl BEIIECTBA 10 OTHOCUTEIBHON TJIOTHOCTH €r0 B Ta3000pa3HOM COCTOSIHUHM).

16 Brruncienue o6bemMa raza (Ipu H.y.), MOJTYYAIOIIET0Cs MPY B3aMMOICHCTBUU OTIPEICIICHHBIX NCXOIHBIX BEIIECTB.

17 Brruncnenue o6bema rasa, TpeOyrouierocs s NoaydeHus ONpeaeICHHOM MacChl BEIECTRA.

18 Brruncnenue o6bema raza, He0OX0AUMOTO JJISl PEAKIIUU C ONPEIeTICHHBIM 00BEMOM JPYroro rasa.

19 Brruncnenue BpIxo1a IpoAyKTa peaklUy B MPOILIEHTaX OT TEOPETUYECKH BO3MOKHOTO.

20 Brruncnenue BpIxo1a MpoAyKTa peakliy B MPOILIEHTaX OT TEOPETUYECKU BO3MOKHOTO

21 PacyeTsl MO0 XMMUYECKUM YPAaBHEHUSIM, €CIIA OJTHO U3 UCXOJIHBIX BEIIECTB JJAHO B U30BITKE

22 PacyeTsl Mo XMMUYECKUM YpaBHEHUSIM, €CITA OJTHO U3 UCXOIHBIX BEIIECTB JJAHO B U30OBITKE.
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Brruncnenue Macchl IpoayKTa peakliny M0 U3BECTHON Macce MCXOIHOTO BEIIECTBA, COJIEPKAIIETO ONPEACTICHHYIO
MacCOBYIO J10J110 (B %) mpumecei.

24 Brruncnenue Macchl IpoAyKTa Peakluy 10 U3BECTHON Macce HCXOJHOTO BEIECTBA, COACPIKAIIETO ONPEIEICHHYIO
MacCOBYIO J10J110 (B %) ipumMecei.

25 PacyeTsl MO0 TEPMOXHUMHYECKUM ypaBHEHUSM

26 Pacuersl 10 TEPMOXMMHUYECKUM YpaBHEHUSM

27 HaxoxaeHne MoJIeKYIISIpHO# (OopMYITBl Ta3000pa3HOTO BEIIECTBA HA OCHOBAHUY €0 OTHOCHUTEIHHOH IIIOTHOCTH H
MacCOBOM JI0JIK 31eMeHTOB (%0).

28 HaxoxaeHne MoJIeKYISIpHOH (OopMYITbl Ta3000pa3HOTO BEIIECTBA HA OCHOBAHWUH €T0 OTHOCHTEIBHOM IIJIOTHOCTH U
MacCOBOM JI0JIK 31eMeHTOB (%).

29 Omnpenenenre MOJEKYIIPHON (POPMYIIBI BEMIECTBA IO €0 OTHOCUTEIPHON MJIOTHOCTH U Macce UM 00beMy
MIPOJIyKTOB CTOPAHUSI.

30 Omnpenenenne MOJIEKYJISIPHON (POPMYJIBI BEIIECTBA IO €r0 OTHOCUTEIHHOM IIIOTHOCTH U Macce Wi 00beMy
MIPOJIyKTOB CTOpPaHUSI.

31 KombununpoBannbie 3anaun. Pemenne 3a1aq Ha mapauieIbHbIE PeaKIuu.

32 I'enetnueckas cBs3b MEXKAY KJIacCaMU HEOPTaHMUYECKUX COEAUHEHUN.

33 I'enetnueckas cBs3b MEXKAY KJIacCcaMU HEOPTaHUUECKUX COEAUHEHUN.

34

Hrorosoe 3ansarue.




