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1. IosicHUTEJLHAA 3aNMUCKA



JlaHHasi TporpaMMa SIBISIETCS IMPEIMETHO-OPHEHTHUPOBAHHOW, pacCYMTaHa Ha Yy4Yalluxcs,
NPOSIBIISIIONINX ~HMHTEPEC K W3YYCHUIO XUMHH, IUIAHHPYIOIIMX TMOCTYNaTh B  HPOQUIIBHEIC
npo¢eCCUOHANIbHBIC YIeOHbBIE 3aBE/ICHUS.

[Tpu omope Ha 6a30BBIi KypCc XHMHUH NPOrpaMMa PAaCHIMPSET W YIIyONsieT ero, pacKpbIBaeT
nepes] yJalluMUCS MHTEPECHBIE M BaXKHBIE CTOPOHBI MPAKTUYECKOTO WCIIONB30BAHUS XUMHUYECKUX
3HAHWH MPU PEIICHUH PACYETHBIX 3a/1a4.

ConepxaHne Kypca CYHNIECTBEHHO PaCIIUpSET KPYro3op IIKOJIBHHKOB, MO3BOJISET MOBBICHTH
y4eOHYI0 MOTHBAIIMIO yYAIUXCS M MPOBEPHUTH CBOU CIIOCOOHOCTH B €CTECTBEHHO-00pa30BaTEIbHOM
obmactu «xumus». KpoMe Toro, comepkanue Kypca mo3BoJISIeT YUSHHUKY JIF0OOTO YPOBHS BKIFOUUTHCS B
yueOHO-TI03HABATENBHBIA TPOIIECC, TpEanojaracT pa3sHOOOpa3ue BHJIOB JEATEIHHOCTH YyYaIllUXCs,
paboTy ¢ pa3NTMYHBIMU HCTOYHUKAaMHU HH(OpMaIMy, B TOM 4ncie U IHTepHeT-pecypcami.

Peanuzanus ngaHHOH TporpaMMBI  MpeayCMaTPHUBAET HCIOJB30BaHHE O000PYIOBaHUS
ecTeCTBeHHOHay4YHOoro mnpodwmist «Todka pocra», TOIYy4EeHHOTO B paMKax peanu3aiuu
HaIMOHAIBHOTO MPOEKTA.

[Tporpamma pazpaboTaHa B COOTBETCTBHH CO CIECIYIOIIMMH HOPMATHBHBIMU JOKYMEHTaAMU:

- ®enepanbHbIM 3aKOHOM OT 29.12.2021 r. Ne273-®3 «O6 obpazoBanuu B PO»

- IIpukazom MunucrepcrBa npocseuienus Poccuiickoit @enepanuu ot 27.07.2022 r. Ne629
«O06 yrBepxaeHuu Ilopsigka opraHu3anuu U OCYIIECTBICHUS 00pa30OBaTEIbHONU JEATEIHHOCTH TIO
JOTIOJTHUTEIILHBIM 00111€00pa3oBaTeIbHBIM IPOTPaMMaM»

- [Iucepmom MunucrepctBa oOpa3zoBanus u Hayku Poccuiickoit @enepanuu or 18.11.2015
Ne093242 o nanpaBiennn «MeToAMUECKUX PEKOMEHAAIMMN 110 TPOEKTUPOBAHUIO JOTOJHUTEIbHBIX
00111€00pa30BaTEIbHBIX IPOTPAMM (BKJIIOUas pa3HOYPOBHEBBIE IPOTPAMMBbI)»

AKTYaJIbHOCTh NpOrpaMMbl. [Tporpamma «O3anaueHHas XAMHSI» uMeeT
npoQeccCHOHANBHYIO HAIlPaBICHHOCTh. YUYEHHKY, H30paBIIeMy XHMUYECKYIO CIEIHAIBHOCTh, OHA
MOMOYXKET OBJAACTh B COBEPUICHCTBE HEOOXOAMMBIMU IpPUEMaMU YMCTBEHHOH esATEIBHOCTH,
pPa3BUTh TBOPUYECKOE MBINUICHHE. BaXHBIM KOMIIOHEHTOM 3TOTO IIpollecca SIBISETCS YMEHHE
pemarh XMMHUYECKHE 3aJadd, TaK KaK OHO BCErja CBs3aHO C 0ojiee CII0)KHOW MBICIUTEIHHOM
IesITeNbHOCTRI0. I TeX, KTO CMOJKET OBIIAJIETh COJCpKAaHUEM JaHHOW MpOTrpamMMBbl, pelIeHUe
3a/1a4 He Oy/eT BBI3BIBATh 0COOBIX TpyaHOCTEH. [Iporecc penienus cTaHeT yBiIeKaTeIbHbIM U OyaeT
NPUHOCUTH yIOBJIETBOPEHHE, TOJOOHOE TOMY, KOTOPOE TMOJYydaloT JIOOUTENH pa3raJblBaHUs
KPOCCBOPJIOB. YMEHHE pelaTh 3aJa4d pa3BUBACTCS B MpoIecce 00ydeHus, U pa3BUTh 3TO YMEHHUE
MO’KHO TOJIBKO OJIHUM ITyTE€M - IOCTOSIHHO, CHCTEMAaTHYECKH PeliaTh 3a/1auH.

C momompio mporpammbl «O3amadeHHass XUMHUS» IKOJBHUK TMPHOOPETET M 3aKPErHT
MpaKTUYECKUE HABBIKM B pPabOTe C BEHISCTBAMH, BBIMOJHSS PA3IUYHOTO YPOBHS CIIO)KHOCTH
MpakTUYECKUe 3a/laHus. B CBS3M C 3THM JNaHHYIO IporpaMMmy mo ¢opMe cojeprkaHHus U Ipoiecca
MeJJarorMueCcKOr eI TENbHOCTH MOKHO OTHECTH K HHTETPHPOBAHHOMY BHIY, T.K. OHA OOBEHHSET B
1esoe 00JacTH OCHOBHOTO U JIOTIOJHUTEIBLHOTO 00pa30BaHuUs.

HoBusna. 3a ocHOBY nporpaMMbl Oblila BbIOpaHa aBTOpPCKasl Iporpamma JOIOJIHUTEIbHOIO
oOpazoBanusa 8-11 kmaccel «O3amauenHas xumusi» C. b. ToJCTOXMHCKOW, ydHTENs XUMHH,
reaarora JIOMOJHUTEIBHOTO 00pa3oBaHus 1eHTpa oOpa3zoBanus Ne 1475 r. MockBa, (DJI€KTpOHHBIN
pecypchttp://him.1september.ru/view  article.php?ID=2010004031). = HoBu3Ha  mporpammsl
«O3agadeHHas XMMHS» OCHOBaHAa Ha MPOBEJCHUW 3aHATHH C HCIOJIB30BAaHHEM O0OPYAOBaHHS
nentpa «Touka pocta». T0 MO3BOISET CO3/1aTh YCIOBUS:

- IUTSL pACIIMPEHUS COACPIKAHMS IKOIBHOTO XUMHUYECKOTO 00pa30BaHMs;

- IUTSI TIOBBIIICHUS ITO3HABATEIFHON aKTUBHOCTH B €CTECTBEHHOHAYYHOU 001acTH;

JUIsL pa3BUTHS JUYHOCTU peOEHKa, ero crnocoOHocTel, GOopMHUpPOBAHMS U YIOBIETBOPEHUS
COIMAJIHO 3HAYMMBIX HHTEPECOB M MOTPEOHOCTEI;

- ISt pabOTHI ¢ OJAPEHHBIMU IMKOJIBHUKAMHU, OPTAaHU3AIUN UX PAa3BUTHUS B Pa3IUIHBIX
o0JtacTsax 00pa3oBaTEILHON, TBOPUECKOMN NESITEIHHOCTH.

[Tpumensist nudpossie 1a0OpaTOPUN HA 3AHATHUAX MO XUMHH, yJaIIHEeCs MOTYT BBHIIOJHHUTH
nabopaTopHbIC U IPAKTUIECKHE PaOOTHI.

OTtinynTebHbIE 0COOEHHOCTH.

[Ipenmaraempiii Kypc HOCUT OOydYaromuii, pa3BUBAIONIMNA W COMHAIBHBIA XapakTep,
MI03BOJIIET OPUEHTUPOBATHCS Ha BBIOOP Oyayuieil npodeccun Bpaya, reHeTuka, O1ojora, 3KoJora.

[Iporpamma paspaborana nis yuammxcs 8-11 kimaccoB, KOIUYECTBO JeTel B rpymme - 12-15
yenoBeK. Bo3pacT geTelt, yuacTBYIOIUX B peaiM3alii JaHHOW 00pa30BaTeibHON MpOrpaMmbl: 14-




18 ner.

IMeparornyeckas nejiecoo6pa3HoCcTb 00YCIOBIEHA TEM, YTO IIKOJIBHUKAM IMPEI0CTABISAETCS
BO3MOJKHOCTh TIOTIOJIHUTH 3HAHUS, MPUOOPECTH U 3aKPEIUTh HABBIKH PCIICHHS TCOPETUUYCCKHUX H,
9TO OCOOCHHO BaXKHO, NMPAKTHYCCKUX 33J1ad 10 XHUMUU. PemieHne 3agad 3aHUMAeT B XUMHUYIECKOM
00pa3oBaHUU BAXHOE MECTO, TaK KaK 3TO OJWH M3 BOKHCHIIHX MPUEMOB OO0YUYEHHS, ITOCPEICTBOM
KOTOpOro oOecrneynBaeTcs 0osiee TIyOOKO€ U MOJHOE YCBOCHHE y4eOHOro Marepuaia mo XUMHU U
BBIPA0aTHIBACTCS YMEHHUE CAMOCTOSATEILHOTO OCMBICIICHUS U TPUMEHEHHS TTPHOOPETEHHBIX 3HAHUH.

['1aBHBIM KpHTEpHEM OTOOpA yJalIuXcCsl B TPYIIIBI SIBIISCTCS JKEIIaHWEe peOeHKa MPUoOpecTH
HaBBIKM PEIICHUS TEOPETHYCCKUX 3a/]ad, BBHITIOJHCHHS IPAKTHYCCKUX PabdOT IO OINMpeeICHHIO
BEIIECTB.

IIporpamma paccuurana Ha 136 yacosn

Cpoxu ocBoenusi nporpammbl: 2 rona (18 mecsanes). C yueTom 0cOOEHHOCTEH BO3pacTa u
YpOBHSI TOJTOTOBKHM JETEH JaHHAs IMpOorpaMMa MOXKET aJalTHpOBaThCs, HampuMmep: 1 dac B
HEJISNI0, CPOK peanu3anuu 4 roja.

Pexum 3ansaTuii: 2 yac B Henelno, 68 4acoB B roj, 3aHsATus mo 40 MUHYT.

1.1. IHeawb u 327241 NPOrpaMMbl

Hean: pa3BuTHE WMHTEIUICKTYaJlbHOTO M TBOPYECKOTO TOTEHIMANa JeTel Ha OCHOBE
(dhopMUPOBaHUS ONMEPANUOHHBIX CITIOCOOOB YMCTBEHHBIX JEHCTBHUI IO PEIICHUIO TEOPETHYCCKUX U
MPAKTHYECKUX 3aJ1ad B 00JIACTH XUMHH.

3agauu:

oOyyaromue:

. COBEpPUICHCTBOBAHME 3HAHUS YYAIIUXCS O THIAX PACUETHBIX 3374 U aJlTOPUTMaX UX
pelIeHus;

. dbopMupOBaHNE PAKTHIESCKOTO YMEHUS IPH PEIICHUH YKCIIEPUMEHTAIbHBIX 3a/1a4 Ha
pacno3HaBaHUE BEUIECTB;

. MOBTOpPEHHUE, 3aKpeIJICHHEe OCHOBHBIX MOHATHM, 3aKOHOB, TEOPUH, a TAKKEe HAYIHBIX
(akTOB, 00pa3yIOINX XUMUYECKYIO HAYKY;

. COBEpPUICHCTBOBAHNE YMEHHUS PEIIATh 33/1a4d MHTETPHUPOBAHHOTO THIIA;

* pa3BUTHE JIOTMYECKOTO MBIIIJIEHUE Yy4YalllUXCA MPU PEIICHUM 3a7ad C HECTaHAapTHBIMU
bopMyIHpOBKaMHU;

* pPa3BUTHE CAMOCTOSTEIILHOCTH, YMEHHUS MPE0I0JIEBATh TPYJHOCTH B YUCHUH;

e pa3BUTHE MPAKTUYECKUX YMEHHUSI y4alluxcsl HOPU  BBIIOJHEHHM  MPAKTUYECKHUX
SKCIEPUMEHTAIBHBIX 3a/1a4;

* pa3BUTHE HABBIKOB CAMOCTOSATEIbHON pabOThl M Y4€OHO-KOMMYHUKATUBHBIX YMEHHUH.

BOCIIUTATEJbHBIC:

¢ CO3JJaHUE TMEeJaroru4eckuxX CHUTYyalluil YCHEIIHOCTHM JJig IOBBIIIEHUS COOCTBEHHOM
CaMOOIICHKH U CcTaTyca y4alluXcs B IJla3aX CBEPCTHUKOB, I1€1aroroB U poaUTENeH;

« popMHUpOBaHNE TMO3HABATENIbHbIE CIIOCOOHOCTEW B COOTBETCTBHUU C JIOTUKOW pa3BUTHUS
XUMHMYECKOU HAyKU;

* cozieiicTBuE B Mpo(OPUEHTAMHU IIKOJIbHUKOB.

2. Conep:xaHue NpOrpaMmbl

1-i rox oOyuyeHnust

BBonnoe 3ansTue. TeopeTuueckast 4acTh: 3HAKOMCTBO C POTpaMMOM, CTPYKTYpOl U 3a1a4yamMu
I-ro roga oOyuenusa. Omnpenenenue pexuma 3aHiaTui. [IpoBeeHHE HHCTpyKTa)ka IO TEXHHUKE
0€30MacHOCTH MU PabOTe ¢ XUMUYECKUMU BEIIECTBAMU U B KaOMHETE XUMUMU.

3ajaun U3 cTaka€Ha ¢ pactBOpoM. OCHOBHbBIE NPUHIMUIBI O(QOpMIIEHUS 33hady [0 XUMUHU.
Mertoauka peleHus 3a1a4 Ha BBIYMCICHHMS MAacCOBOM JOJM PacTBOPEHHOI'O BELIECTBA B PACTBOPE.
Bunel koHLIEHTpanuii: npoueHTHas U MoJsipHas. [lepexo oT 0AHOTO BUAa KOHLEHTPALKHU K JPyromy.

IIpakmuueckas wacmov: pelIeHUE 3aAad 10 JAHHOM TeMe; INPUTOTOBJIEHUE PAaCTBOPOB C
3aJJaHHOM KOHLEHTpaluued IyTeM BblIapUBaHUs, pa30aBiieHUs, J100aBJIEHUEM PacTBOPUMOTO
BEIIIECTBA.

3aKoHBI IPUPOJBI B MUPE XUMUU. MeToAMKa pelieHus 3ajad Ha HaX0XKJIEHHE OTHOCUTEIIbHOM
MOJIEKYJISIPHOI Macchl, Ha BBIYMCICHUE OTHOLIEHUI Macc JJIEMEHTOB B BEILIECTBE, HA OINpPEICIICHHUE
MacCOBOH J10JIM XMMUYECKOI'O IEMEHTA B BEILECTBE, Ha HAXOKJICHHE KOJIMYECTBA BELIECTBA IO €ro
Macce 4, Ha00opoT, Ha BBIBEJICHHUE NTPOCTEHIIE (POPMYIIbI BEIIECTBA 110 MACCOBBIM JOJISIM 2JIEMEHTOB
B COC/IMHEHUH, Ha pacueT 4Yucia CTPYKTYPHBIX €IUHUI] TI0 Macce, KOJMYECTBY BEILIECTBA WIH 00bEMY.




Ilpakmuueckaa uacms.: pellleHUWE TUIOBBIX 33/Jad HAa JAHHYIO TeMmy; odopmieHue 3aaady;
00CyXJIeHHE pPallMOHATIBHBIX CLIOCOO0B pElLICHUs!.

O3zanaueHHble ra3pl. MeToauka peleHus 3aJad Ha ONpPEeesIeHHe OTHOCUTEIbHON IIOTHOCTH
raza ¥ HaxoXJEHHWE IO HEW OTHOCHUTEIBbHOW MOJEKYIApHOW Macchl. MOJSpHBIM 00BEM TIa3oB.
Hopmaneusie ycnoBus. [IpuHIMIBI peleHus 3a/1ad Ha: ONpeielIeHHe MacChl Ta3000pa3HOro BELIeCTBa
1o ero o0beMy, NP HOPMAIbHBIX YCIOBMSIX; BbIYMCIEHUE 00beMa ra3000pa3HOro BEILECTBA MO €ro
KOJIMYECTBY; OmpeeneHne (GopMynbl BEIIECTBA MO MACCOBBIM JOJISIM 3JIEMEHTOB U OTHOCUTENIbHOM
IUIOTHOCTH rasa.

Ilpaxmuueckas uacme: HaX0XKACHUE U 0OCYKJIEHUE PALIMOHAIBHBIX CIIOCOOOB peLIeHUS 3a/ay.
Cocrasienue 3a1a4 1o TeMam 1-ro rojia oOy4eHus U UX 3alluTa.

O3asauyeHHbIe HEOPraHUUYECKHE BEIIECTBA. (3a/la4yu Ha U30BITOK OJHOTO U3 BELIECTB, BHIXO/]I
MpOAYKTa, MPUMECH U PacTBOPhI). MeToauka pemieHus 3ajad MO0 XUMHUYECKUM YpPaBHEHUSIM.
Haxoxaenune maccel (KoiMuecTBa BellecTBa, 00beMa) MPOAYKTOB PEaKLUM M0 Macce (KOJIMYECTBY
BEIIECTBA, 00BEMY) MCXOJHBIX BEIIECTB. 3aKOH OOBEMHBIX OTHOIICHWW T'a30B M MPUMEHEHHE €T0
IIpU peuieHuu 3ajad. TepMOXUMUYECKHE ypaBHEHHUS U THUIBI 3aja4 1no HUM. HaxoxaeHue maccsl
MPOAYKTOB pEaKIMH, €CIM HM3BECTHbl MacChl JIBYX HCXOJHBIX BELIECTB (3a7auyu Ha H30BITOK).
Omnpenenenne MaccoBOM UM 00BEMHOM 10JM BbIXoJa npoaykra. Haxoxxaenue macchl win oobema
MPOAYKTOB pEakUMH IO HU3BECTHOM Macce WiIM OO0bEMY HCXOJHOTO BEIECTBA, COIEpPIKaIIEro
npuMecu. HaxoxxaeHrne macchbl (KOJMYecTBa BellecTBa, 00bemMa) MPOAYyKTa peakiu 10 UCXOTHOMY
BEILIECTBY, HAXOAIIEMYCS B pacTBOPE.

Ilpakmuueckaa uacme: pelleHHe 3ajJad IO JaHHBIM TEMaM; COCTaBJIEHHE aIropuTMa
pelIeHus 3TUX TUIOB 3a/1ay; CaMOCTOsATENbHasi padoTa MO COCTABJICHUIO 337a4 U O0(OPMIIEHUIO UX
Ha KapTOyKax JIJIsl UCIOJIb30BAHUS HA YPOKAX XUMUHU.

Oxkucnurens - OH «rpaburenb». PacctaHoBKa KOA()QUIMEHTOB B peakUUsX C y4acTHEM
HEOPTaHMYECKUX BEUIECTB METOJJaMHU 3JIEKTPOHHOTO OanaHca U MOoJIypeakluii.

Ilpakmuueckaa wacmv: OTpabOTKAa HAaBBIKOB II0 PAacCTaHOBKE KOA3(P(ULIHUEHTOB B
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX C YHaCTHEM HEOPTraHUYECKUX BEIECTB.

OT 0aHOTO HEOpraHMYEecKOoro BemecTBa K Apyromy. OCHOBHBIE KilacChl HEOPTaHUYECKHUX
COCMHEHUN M UX XMMUYECKHE CBOMCTBA, CrocoObl mojyuyeHus. CrocoObl Imepexojia OT OJIHOTO
KJlacca K JIpyroMy C IHOMOIIBIO PAa3IUYHBIX XMMHUYECKUX peakuuil. MeTtonuka pemieHus 3aaad ¢
UCIIOJIb30BaHUEM «IIETIOYKHU MPEBPAILCHUI».

Ilpaxmuueckasa wacmo: pewenue 3ajlad Ha «UEMOYKU MPEBPALICHUI» U HAXO0XKICHUE MacChl
(konmyecTBa BellecTBa, 00beMa) BEIECTB.

Ananutuueckas ynaboparopus. KauecTBeHHble peaklMM Ha KaTHUOHBI: BOJOPOJA, aMMOHUS,
cepebpa, JnUTHSA, Kaiuus, HaTpus, Kanbuus, Oapus, wmeau(Il), xenesza(ILI), amomuHuUs.
KauecTBeHHbIE peakIMu Ha aHUOHBI: XJOPUA-UOH, CYyJIb(aT-UOH, HUTPAT-UOH, (ocdar-uoH,
Cynb(Qua-uOH, KapOOHAT-UOH, XPOMAT-UOH, THAPOKCUI-MOH. [IpaBuia TexHUKHU O€30MACHOCTU MpHU
paboTe ¢ XUMHYECKMMU BEIIECTBAMU U IIPU paboTe B KAOMHETE XUMUHU.

Ilpaxmuueckaa yacmy: pelieHUuEe SKCHEPUMEHTAIbHBIX 3aJlady Ha OINpEeJIeJICHUE BEIIECTB B
pacTBope, C IOMOIIbI0 KadeCTBEHHbIX peakuuid. I[logbop 3aHUMATENbHBIX OIBITOB YIS
XUMUYECKOro Beuepa, ux orpadorka. [Ilpoenenne Beyepa «YAUBUTENbHASI XUMUSI!» U €r0 aHAIM3.
CocraBnenne cOOpHHUKA 3a/1a4 110 HEOPTaHUYECKONW XUMHUH.

B3anmocBs3b HEOpraHu4YecKoi XUMUHU ¢ Opranrueckoil xumuet. OpraHuyeckue BelecTBa.

Ilpaxmuueckas wacmos: cemunap «KuBasi 1 He:)KUBas IPUPOJIA».

2-ii rox 00yueHust

HeusBectHoe opranuyeckoe BemecTBO. CrnocoObl HaxOXJEHUS MOJIEKYJISPHOW Macchl
BEILIECTBA: [0 MACCOBBIM JIOJISIM BXOASIILIUX XUMUYECKUX 3JIEMEHTOB; 10 OTHOCUTEIBHOM MJIOTHOCTU
JAHHOTO BEIleCTBAa 0 KAKOMY-JIM0O0 ra3y u MpoayKTaM CrOpaHusl.

Ilpakxmuueckas wacmyp: penieHue 3aJa4 Ha HaX0XKJI€HHE MOJIEKYJIIPHONH (OpPMYIIbl BEIIECTBA.
CocraBnenue 3a/1a4 1 ydactue B KoHKypce «O3amaup apyra!»

OT160p uHTEpECHBIX 3a/1a4 U1l cOopHUKa «O3aqaueHHas XUMUS 715 FOHBIX XUMUKOB).

O3zanaueHHble opraHuyeckue BeriecTBa. OCOOEHHOCTH MPOTEKaHHSI XMMUYECKUX PEaKIHM C
y4acTUEM OpraHMYECKHUX BEIIECTB.

Ilpakmuueckaa uwacms: pelleHUWE 3a7ad [0 XUMHUYECKHMM YpaBHEHUSIM C YydacTHEM
OpraHMYECKUX BELIECTB HAa HAXO0XJACHHE Macchl (KOJIMYECTBa, 00beMa), MPOAYKTOB peakluu [0 Macce
(konnuecTBy, 00b€MY) MCXOIHBIX BEIIECTB; HA HAXOXKJIEHUE MPOJIYKTOB PEAKIMH, €CIIM H3BECTHBI



Macchl 2-X MCXOJHBIX BEIIECTB (3aJaud Ha M30BITOK); HAXOXIAEHHE MAacChl WM 00beMa MPOJYKTOB
peaxkiuu no U3BECTHON Macce Ui 00beMyY UCXOIHOTO BEIIECTBA, COJIEpKallell IpuMecH.

[ToaroToBka ydamuMmucsi AUJAKTUYECKOTO MaTepuala; ydyacTHe B IIKOJBHON M TOpOJICKOM
OJIMMITMAJAX; COCTABJICHUE 3aJaHUN IO XUMUH JUIsl HHTEJUIEKTYaJIbHOTO MapagoHa.

OT 0JTHOTO OPraHUYECKOI0 BELIECTBA K IPYrOMYy.

OcHOBHBIE KJIaCChl OPraHUYECKUX COEIMHEHUH. XMMHUECKUE CBOMCTBA U OCHOBHbBIE CIIOCOOBI
MOJIy4YeHHUsl OpraHuueckux BemiecTB. OCHOBHbIE CIOCOOBI IMepexoda OJHOIrO Kiacca K JpYyromy.
I'enernyeckasi CBSI3b OpPraHMYECKHUX BEIIECTB C HEOpraHmdeckumu BemiectBamu. [lytu mepexona ot
OpraHMYECKUX BEIIECTB K HEOPraHUYECKHUM.

[IpakTiyeckasi 4acTh: OCYIIECTBJIEHHWE LENOYEK IMPEBPALEHUN M pelIeHHE [0 HUM 3ajad.
CocraBiieHH€ LIETIOYEK MTPEBPAIICHUI 1 00CY)KIEHHUE PAIlMOHAIBHBIX CIIOCOOOB TIEpexoa.

Opranuyeckue BEIIECTBA OKUCISIFOTCS M BOCCTaHaBIMBaOTCS. OCOOEHHOCTH OKHCIUTENbHO-
BOCCTAHOBMUTEJIbHBIX PEAKIIMHM C Yy4acTHEM OpraHM4YecKux BeuiecTB. PaccrtaHoBka k03¢ (UIIMEHTOB B
HUX METOJIaMH 3JICKTPOHHOTO OajaHca M METOJIOM moJiypeakiuii. [IpakTudeckas 4acTh: pacCTaHOBKA
K03(G(UIMEHTOB B YPaBHEHMSIX C yYaCTHEM OPraHMYECKHUX BELIECTB; COCTaBJIEHHE OKHCIUTEIbHO-
BOCCTAaHOBUTEJbHBIX peakuuil. OdopmieHre AUTAKTUYECKOr0 MaTepuaja: KapTOUKU C 3aJaHUsIMHU,
COCTaBJIEHUE KPOCCBOPJIOB.

Ananutnyeckas saboparopus. KauecTBeHHble peakUuMuM Ha alKaHbl, HeEIpeleibHbIe
YIJI€BOAOPO/Ibl, OJHOATOMHBIE MPEENbHbIE CIUPTHI, MHOTOATOMHBI CIUPTHI, (PEHOJbI, ATbIAETUIbI,
KapOOHOBBIE KUCIIOTHI (0COOEHHOCTh MYPaBbUHOM KUCIIOTHI), OEIKH, JKUPBIL, YIIIEBOIBL.

[IpakTHyeckasi 4acTh: pelIeHHE SKCIIEPUMEHTAIbHBIX 3a/1ad Ha OINpeesieHue OpraHu4YEeCKUX
BEIIECTB B PACTBOPE; MOJIyU€HUE MbLIa B JIaOOpaTOPUH.

Ot BosOpoAa 10 KCEHOHA. DJIEKTPOHHBIE U rpadudeckrue GopMyIibl aTOMOB U HOHOB, OOJIBIITUX
U MaJbIX IEPUOJIOB.

Ilpakmuueckasa uacms.: HaUCaHUE AIEKTPOHHBIX U Tpaduyeckux (HopMmysl aTOMOB U HOHOB,
OOJIBIIMX U MaJIbIX NEPUOJO0B; ceMUHap «OT HaTpUs 1O aproHa» (MHTEpPECHbIE (PaKThl O XUMUUYECKHX
AJIEMEHTax).

O3agaueHHasl CKOPOCTh XUMHUUYECKOH peakunu. O3aaueHHOe XUMUYECKOE paBHOBECHE.

Ilpakxmuueckasa yacmy: pellleHUE 3aJ]a4 Ha OIpe/IeJICHUEe CKOPOCTH PEaKLUUU [0 U3MEHEHHUSIM
KOHILIEHTPALlMM BEILIECTB, JAaBJICHUH, TEMIIEpaTypbl; Ha OIpeJeeHue KOHCTAaHTbhl PAaBHOBECHS; Ha
CMELIEHUE XUMUYECKOT0 PaBHOBECHUS, IIyTEM HU3MEHEHHUs TeMIepaTyphl, 1aBJICHUHU, KOHIEHTpaul
BENIECTB, JICHCTBUE KaTaanu3aropa.

BrinonHeHue sKcnepuMeHTaldbHOM paOOThl, MOKA3bIBAIOIIEH, YTO BIIMSHUE Pa3IUYHBIX
YCIIOBUHM CITIOCOOHO M3MEHATh TEUEHHE XUMUUECKON peakiuu.

«PactBopuMmBIe» 3amaun. Buasl KOHIEHTpanui: NpoueHTHas u moJsipHas. [lepexon ogHOTO
BHJIa KOHLIEHTpaluu K Apyromy. CmenmBanue pactBopoB. Meron kpecta. [Ipumenenue pactBopos
B ObITy. [IpyMeHeHne pacueToB B KU3HU.

Ilpakxmuueckasa yuacmp: pellieHUE 3ajlad Ha CMEUIMBAHME PAcTBOPOB; MEPEX0J OJHOTO BUIA
KOHILIEHTpauuil k gpyromy. IlpuroToBienue paccosa u cuporna onpeaeaeHHON KOHIEHTpaluu.

3agaun ¢ XUMHUYECKOTro mpousBojcTBa. CuHTe3 ammuaka. [Ipou3BoCTBO CEpHON KHCIIOTHI
KOHTAaKTHBIM CIIOCOOOM.

Ilpakmuueckaa uwacme: pelnieHUuE 3a7ad Ha TUNUYHBIE TEXHOJOTUUECKUE MPUEMBI
IIPOMBILIJIEHHOTO MOJYyYEeHHUs] aMMHUaKa U CepHOM KUCIOThL. COOOILIEHHs ydaluXcs O BaKHEHIINX
XUMUYECKHX MMPOU3BOJICTBAaX BellecTB. [IoAroToBKka 1 yyacTue B OJUMIINAJIE [0 XUMUH.

Ozanauennbie Metamibl. Meramisl LILIII rpynn rinaBasix noarpynn. Mertamisl moOOUYHBIX
noarpynn. Ux ¢pusndeckue u XMuMUYECKHUE CBOMCTBA, crlocoObl nosyueHus. [Ipumenenue.

Ilpaxmuueckasa yacme: pellleHHe 3aJad Ha OCHOBHbIE cBoMcTBa MeTaioB. COCTaBiIEHUE U
pelakTUpOoBaHUE 3a]a4 AJi1 COOpHHUKA

Ozanauennble Hemetamwibl. Hemeramnsr [V,V,VLVII rpynn rnaBueix mnoxarpymm. Mx
¢u3nyeckue M XUMUYECKHE CBOWCTBA HEMETAJJIOB, HUX CIOCOOBI IOJYYEHUS U IPUMEHEHUE.
OCHOBHbIE COEMHEHUS.

Ilpakmuueckas yacmy: pellleHNE 3a/lady Ha OCHOBHBIE CBOMCTBa HeMeTa/uioB. CocTaBiieHue U
penakTUpoBaHUE 3a]a4 AJi1 COOpHHUKA

O6o6menue. OO6oOmeHne u 3akperieHne Marepuana. KomMOWHHMpOBaHHBIE 3a/a4yd IO
HEOPraHWYECKOM M HEOPraHWYeCKOW XUMHHM. TecTOBbI€ 3aJaHUs 10 HEOPraHUYEeCKOW U
OPraHUYECKON XUMUHU.



Ilpakmuyeckas uacms: peUICHHE KOMOMHHPOBAHHBIX 3aJa4 [0 OpPraHUYecKOW U
HEOPTraHMYECKOW XUMHUH; BBINIOJIHEHHWE TECTOBBIX 3aJaHuWii; paboTa Ha KOMIBIOTEpax IO
BEITIOJTHEHUIO TECTOBBIX 3aJlaHUN; COCTaBJeHHEe anbOoma 3amad  «O3amadeHHas XUMHS.
CocraBieHne SKCIIEpUMEHTAIBHBIX 337124, WX 3aIIUTa U BhIMOIHeHHe. CMOTp 3HaHUH.

1.4 IlnaHupyeMble pe3yabTaThl H GOPMbI HX ATTECTAMH
[Tocne 1-oro roga o6yuenus
3ajiaun U3 cTakaHa C PaCTBOPOM.

Obyuarowuecs O0NHCHLL 3HAMb.!

*0 PacTBOpE M €r0 COCTAaBHBIX YACTSX;

*OCHOBHBIC BHJIBI KOHIICHTPAIMiI PACTBOPOB: MPOILEHTHAS M MOJSPHAs; *OCHOBHBIC ITyTH IMEPEX0/1a
OT OJTHOTO BHJIa KOHIICHTPAIUH K IPyroMy, YMeTh X IPUMEHSITH B pacueTax;

*OCHOBHBIE OTPACIH MPOU3BOCTBA B HAPOTHOM XO3SHCTBE, TJIe IPUMEHSIOTCSI PACYETHI HA PACTBOPEI.
3aKOHBI IPHUPOJILI B MEPE XUMUH.

*OCHOBHBIC 3aKOHBl M TIOHATHS XUMHH: aTOM, MOJICKYyJla, OTHOCHUTENIbHAsh aTOMHas Macca,
OTHOCHTEIIbHASI MOJIEKYJISIpHAsT Macca, KOJMYECTBO BEIIECTBA, MACCOBAs JIOJISI XUMUYIECKOTO AJIEMEHTa
B BEI[ECTBE, HOPMAIIbHBIC YCIIOBHS, 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA, 3aKOH ABOTAAPO, YHCIIO
ABorazpo;

Obyuaromuecs JOKHBI YMETh!

* YMETh IPOM3BOJIUTH PAacUEeThl Ha OTIPE/ICIICHNE TIPOIICHTHON ¥ MOJIIPHOM KOHIIEHTPAIMA PacTBOPA;

* YMETh OTIPENIEISATh MAaCCOBYIO JIOJIFO PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE;

* YMETh POU3BOJIUTH PACUETHI C UCIOIB30BAHUEM OCHOBHBIX 3aKOHOB U TIOHSITHH.

O3a/lauyeHHBbIE Ta3bl.

OO6yuaromuecs T0KHBI 3HATH:

* 00 0cOOEHHOCTSIX CTPOEHMSI ra3000pa3HBIX BEIIECTB;

Obyyaromuyecs J0JKHbI YMETh:

* TPOU3BOJUTH pAcUEThl Ha OIpEJeNICHHE OTHOCHTEIBHOW IUIOTHOCTH Ta3000pa3HOTO BEIIECTBa,
OTIpENIEIUB KOTOPYIO BEIYUCIUTH OTHOCHTEIHHYIO MOJICKYIISIPHYIO MacCy ra3000pa3HOT0 BEUIECTBA;

* BBIUMCIATH Maccy ra3oo0pa3HOTO BemecTBa MO €ro o0beMy, NMPH HOPMAIBHBIX YCIOBHUSX, C
WCTIOJIb30BAHUEM MOJISIPHOTO 00BeMa Tra3oB W HAOOOPOT; *ONPEAEISITH MOJEKYISpPHBIE (HOPMYIIBI
BEIIECTB 110 MAaCCOBBIM JOJISIM XMMUYECKHX 3JIEMEHTOB M OTHOCHUTEIIBHOM TUIOTHOCTH Ta30B;

* COCTaBJIATh 33J[a4M 110 JJaHHBIM TeMaM;

O3aj1adyeHHbIC HEOPraHWYECKHE BEIIECTRA.

OO6yuaromuecs T0KHBI 3HATH:

* 0 XUMHUYECKUX PCAKITUAX, UX BUIAX;

* OCHOBHBIC NPHUHIIMITEI PEIICHHS 3aJa4 10 XHMHYSCKUM YpPaBHEHUSM, UCIOJB3YS 3HAHUS MEPBOTO
roJjia o0y4eHus;

OObyuaromuecs JOKHBI yMETh:

* JIeNaTh BBIYMCICHHS IO XUMHUYECKUM YPaBHEHHSIM Ha HAXOXXJICHHE MAcChl (KOJMYECTBA) MPOTYKTOB
peaknuu 1o mMacce (KOJIMYECTBY) BCTYMAIOMIUX B PEAKIHUIO BEIIECTB U HA00OPOT; *pelIaTh 3a4a4d 10
XAMUYECKUM YpPaBHEHHSM, B KOTOPBIX YYaCTBYIOT Ta3000pa3HbIe BEIIECTBA, C HCIIOJB30BAaHHEM
3aKOHa 00BEMHBIX OTHOIIIEHNUH Ta30B;

* POU3BOJIUTH PACUETHI IO TEPMOXUMHUICCKIM YPABHCHUSM;

* PUMEHATh METOJUKY PEIICHUS 33J1a4 10 XUMUYECKHM ypaBHEHUSM, €CJIH OJHO W3 PeardupyroIInx
BEIIECTB J]aHO B M30BITKE MM HEOCTATKE; HAa BBIXOJI IIPOIYKTa; IPUMECH; PACTBOPEI;

* IPOW3BOJUTHL BBHINIC yKA3aHHBIC PACUYCTHl 10 XUMHUYCCKHMM YPAaBHCHHSIM W COCTAaBJIATH 3aJIauH,
MCTIOJIb3Ys 3HAHUS O CBOMCTBaX HEOPTaHMUECKUX BEIIECTB;

OKHCHUTENb - OH «TPAOUTEIbY.

OO6yuaromuecs T0KHBI 3HATH:

* 00 OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUAX; 00 OKHUCIHTENSIX W BOCCTAHOBUTENAX; OO0
OKHCITUTEIFHBIX U BOCCTAHOBUTEIFHBIX MTPOIECCAX;

Obyuaromuecs JOJIKHbI yMETh:

* OTIPEACTATh CTEIICHb OKUCIICHHSI XUMUYECKHUX 3JIEMEHTOB;

* paccTaBisATh KOI(DOUIIMEHTHI B XHMHUYECKHX PEAKIHSIX METOJaMHU 3JCKTPOHHOro OanaHca u
MOJTYPEAKIIHIA;

* TMPHUMEHATh TIOJyYeHHbIE 3HAHWS B PACCTAaHOBKE KOA(PQPHUIMEHTOB B  OKUCIHTEIBHO-
BOCCTAHOBHTEJIBHBIX PEAKIUAX C YIaCTHEM HEOPTaHUYECKHUX BEIECTB.




OT 0IHOTO HEOPraHWYECKOTO BEIIECTBA K IPYTOMY.

OO6yuaromuecs T0KHBI 3HATH:

*XHMHUYECKHE CBOMCTBA U CIIOCOOBI MOJIY4YCHHA OCHOBHBIX KJIACCOB HCOPIraHUYCCKHUX COGHHH@HHﬁ;
Obyuaromuecs JOJIKHbI yMETh:

*OCYIIECTBIATH LIENOYKY MPEBPALIECHUM, C YHaCTUEM HEOPTraHUYECKHUX BEIIECTB;

*pelaTh U COCTABJIATh 33a4UH 110 IIETIOYKEe MPEBPAICHHIA;

*BBIACIIATH I'NTABHOC U AHAJIM3UPOBATDH ITPU OCYIICCTBJICHUN HCTIOYKH HpeBpaIHCHI/II\/’I.

AHanuTudeckas 1ab0paTopusi.

OO6yuaromuecs T0KHBI 3HATH:

i cOOIOIaTh MPaBWIIa TEXHUKH O€301TaCHOCTH TPH paboTe ¢ XUMHUYECKUMH BEIIECTBAMHU;
*XMMHUYECKHE CBOMCTBA U CIIOCOOBI MOJIY4CHHA OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX COG)II/IHGHI/II\/’I;
Obyuaromuecs JOJIKHbI yMETh:

*OCYIIECTBIIATH LIENOYKY MPEBPALIEHUM, C YHaCTUEM HEOPTaHUYECKHUX BEIIECTB;

*pelaTh U COCTABJIATh 33a4uH 110 IIETIOYKE MPEBPAICHHIA;

*BBIACIIATH I'NTABHOC U AHAJIM3UPOBATDH ITPU OCYIICCTBJICHUN HCIIOYKH HpeBpaIHCHI/II\/’I.

Ilocne 2-20 200a 0byuenus

HewsBecTHOE OpraHMyYecKoe BEIIECTBO.

OO6yuaromuecs T0JKHBI 3HATH:

*00 OCOOCHHOCTSIX CTPOCHHUS OpPraHMYECKHX BEIIECTB, HMX MHOT0OOpa3Wu, WX CBOMCTBAX;
Obyuaromuecs JOJIKHbI yMETh:

*HAaXOJUTh MOJICKYISIPHYIO (DOPMYIy OPraHMYECKOTO BEIIECTBA IO MAaCCOBBIM JOJISIM XUMHYECKUX
AIIEMEHTOB, 110 TPOIYKTaM CTOPaHUsI © OTHOCHTEIBHOM IJIOTHOCTH €T0 IapoB M0 KaKOMY-JTHOO0 Tazy.
O3ajlayeHHbIC OPraHMYECKUE BEIIECTBA.

OO6yuaromuecs T0KHBI 3HATH:

*0COOEHHOCTH XUMHUYECKHX MPOIIECCOB C YIaCTHEM OPTaHUYECKHUX BEIECTB.

OObyuaromuecs JOJIKHbI yMETh:

*IIPOU3BOAUTD PACUYCTHI [10 XUMHUYCCKOMY YPABHCHUIO U COCTABJIATE 3ala4i C yHaCTUEM OPraHUYCCKUX
BEIICCTB Ha HAXO0XICHUEC MacCChl (KOJ’IH‘IGCTB&) MNPOAYKTa PpCaKOUHU HIIM HCXOJHBIX BECIICCTB, Ha
IIPUMECH, BBIXOJ MPOJIYKTa, U30BITOK U HEJOCTATOK;

OT 0IHOTO OPraHUYECKOTO BEIIECTBA K JIPYTOMY.

OO6yuaromuecs T0KHBI 3HATH:

*XHMHUYECKHE CBOMCTBA U CIIOCOOBI IMOJIYYCHHA OPraHN4YCCKUX BCIICCTB,

Obyuaromuecs JOJIKHbI yMETh:

*OCYIICCTBIIATh U COCTABJIATH HCIIOYKY npeBpameHI/Iﬁ C Y4aCTUCM OPraHUYCCKHX BCIICCTB,

°p€liaTh Ppas3jIMYHBIC BUABI 3aJad I10 LCIOYKE npeBpameHI/Iﬁ C HCIIOJIb30BAHHUEM OPraHU4YCCKUX
BEIIIECTB;

°p€liaTb U COCTABJIATH 3aJa4u IO LCIIOYKaM npeBpameHHﬁ, KOTOPBIC YKAa3bIBAKOT HAa B3aUMOCBS3b
HCOPraHMYCCKUX BCIICCTB C OPraHN4YCCKNMMU,

OpraHuyecKre BEeNIecTBa OKUCISIFOTCS U BOCCTAHABIUBAIOTCSL.

OObyuaromuecs JOJIKHbI yMETh:

*pacCTaBJIsATH KO3(1)(1)I/IHI/IGHTI)I B OKHUCIIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX pPCAKOUAX C Y4aCTUEM
OpPraHUYeCKUX BEUIECTB METOJIOM DJIEKTPOHHOTO OayaHca ¥ METOJIOM TOJTypeaKInii;

* COCTaBJISTh OKUCIUTEIFHO-BOCCTAHOBUTEILHBIC PEAKITHH.

AHanuTudeckas J1abopaTopus.

OO6yuaromuecs T0KHBI 3HATH:

TEXHUKY 0€30TIaCHOCTH IIPU pabOTe C OPraHUIeCKUMH BEIIECTBAMU;

*Ka4CCTBCHHBIC PCaKIIMU HAa Pa3JIMYHBIC OPraHNYCCKHUEC BCIICCTBA,

Obyuaromuecs JOJIKHbI yMETh:

*IIPUMCHATDH IMOJIYYCHHBIC 3HAHHA O KAYCCTBCHHBIX PCAKIUAX, npu peIICHNN )51 COCTaBJICHUN
AKCTIEPUMEHTAIBHBIX 3a7[a4 Ha OTIPE/ICIICHNE OPTaHMYECKUX BEIIECTB B PaCTBOPE;

'pa6OTaTB C XUMHUYCCKUMMH BC€IICCTBAMU U XUMHUYCCKUM O60py,Z[OBaHI/IeM;

OT BOJI0pO/1a 10 KCEHOHA.

OO6yuatomuecst T10KHBI:

* 3HAaTh CTPOCHUE aTOMA;

* YME€Tb, UCMOJIB3YsI IEPUOIUUECKYIO CUCTEMY 3JIEMEHTOB, U300paXkaTh JEKTPOHHBIE U Irpaduueckue
(bopMyITBI aTOMOB U HOHOB JJIEMEHTOB.




OzajjaueHHas CKOPOCTb XUMHUYECKOH peakinu. O3a1ayeHHOE XUMHUECKOE PaBHOBECHE.
OO6yuatomuecst T10KHBI:
* 3HaTh U YMETh IPUMEHSATH Ha IPAKTUKE OCHOBHBIE IPUHIUIIBI IPOTEKAHUS XUMHUECKUX PEaKLnii;
* yMEeThb NpPOU3BOJUTH pacueTbl M COCTaBIATh 33JaYd Ha OIPEICIIEHHE CKOPOCTU XHMHYECKOU
peakiuii, KOHCTAHTbl pABHOBECHS;
* YMEThb OCYIIECTBISATh CMEIIEHHE XHUMHYECKOIO PABHOBECHS, IIyTEM M3MEHEHHUS TeMIlepaTyphl,
JIaBJICHUSI, KOHLEHTpaLUii BEUIECTB, IEHCTBUE KaTaIu3aTopa.
* YMETb IPOTHO3UPOBATH TEUEHUE XUMHUECKUX PEaKLUi.
«PacTBOpHMBIE» 3a/1a4H.
Obyuaromuecs JOJIKHbI yMETh:
*[IPOU3BOJAUTDH PacyUeThl Ha ONpeiesieHue KOHIIEHTPALUi pacTBOPOB MPU CMEIINBAHUN PACTBOPOB;
*C MIOMOIIBIO PA3JIMYHbIX BUJOB PACUE€TOB NEPEXOIUTH OT OJJHOTO BH1a KOHIIEHTPALUH K APYyromy.
3ajilayy ¢ XMMHYECKOI0 IIPOU3BOJICTBA.
OO6yuaromuecs T0KHBI 3HATh:
*IIPOMBILIEHHBIE CTIOCOOBI MTOJIy4E€HUSI aMMHUaKa, CEPHOM KUCIIOTHI;
*0 BaXXKHEMIINX XMMUYECKHX 3aBOJAX 110 MOJIYYEHHI0O XUMUYEeCKuX BeulecTB B Poccun u CapaToBckoit
obnacru;
*0 BJIMSIHUM XMUMHYECKUX MPOU3BOJICTB HA JKOJIOTHYECKYIO 00CTaHOBKY MecTHOcTH. OOyuarommecs
JOJIKHBI YMETh!
spemIaTh M COCTABJISITH 3a/Ja4dl [0 TUIUYHBIM TEXHOJOTHYECKUM IpHEMaM IPOMBIIIJIEHHOIO
MIOJIy4Y€HHUsI aMMUaKa U CEPHOMN KUCIIOTHI;
O3ajlaueHHbIe METAJIbI.
OO6yuatomuecst T10KHBI:
* 3HaTh OCHOBHbBIE CBOMCTBA U CIOCOOBI OJTYYEHHSI METAIJIOB;
* YMETbh NPUMEHATH IOJyYE€HHBbIE 3HAHUS NPU PEIICHUU 3aJlad Ha OCHOBHbBIE CBOICTBA M CIIOCOOBI
MOJIy4Y€HUSI METAIJIOB;
* YMEThb COCTaBJATh YPAaBHEHMsI JJIEKTPOJIM3a M pellaTh MO0 HEMY pa3iMyHble THUIBI 3ajady.
O3aj1aueHHbIC HEMETAJIbI.
OO6yuatomuecst T10KHBI:
* 3HaTh OCHOBHbIE CBOWCTBAa HEMETAUIOB, UX PACIOJIOKEHHE B MEPUOJUYECKON TaOIUIE, OCHOBHbIE
CHOCOOBI OJTYyUEHHUS;
* yMEeTh MNPUMEHSTh IOJIyYEHHbIE 3HAHUS INpPH PEUICHUH DPA3JIMYHBIX THUIOB 3ajad Ha OCHOBHbIE
CBOMCTBA HEMETAJIJIOB U UX COCAUHCHHIA,
* YMETb OCYLIECTBJISTh MU COCTABJIATh TI'€HETUYECKHE LIEMOYKH, IOKa3bIBAIOIIME Ha B3aUMOCBS3b
HEMETAJIJIOB U METaJIOB.
[To oxoHYaHUU BCero Kypca AeTH OyAYyT YMETh:
spelaTh M COCTAaBJATh 3aJa4d C MCIOJIb30BAaHUEM HEOPraHMYECKUX U OPraHMYECKHUX BEIECTB
OCHOBHBIMH CIIOCOOAaMHU U METOJIaMU;
*IIPUMEHATh TEOPETUUYECKNE 3HAHUS NPU PEIICHUH 3a/1a4;
*peliaTh U COCTABJISITh KOMOMHUPOBAHHBIE 3aJauld C YYaCTUEM OPraHUYECKHX U HEOPraHUYECKHUX
BEIL[ECTB;
*BBIINOJIHATD PAa3JIMYHbIE BU/IbI IKCIIEPUMEHTAJIBHBIX 3aJ1a4;
*HAXOJIUTh pallMOHAJIBHBIN CIOCOO pelIeH s ONpeeIeHHON 3a1auu;
*TPaMOTHO O(QOPMIISATH 3aJaUH;
*paboTaTh C TECTOBBIMU 33JaHUSIMU 110 KHUI'aM U C UCII0JIb30BaHUE NHPOPMALIMOHHBIX TEXHOJIOTUH;
*Ipo(ecCHOHAIBHO OPUEHTUPOBATHCS.
OcHoBHBIMU (pOpMaMM NO/ABEICHUS UTOTOB H OLIEHKH Pe3yJIbTATOB 00y4YeHMs 10 KayKI0H
TeMe SIBJSIIOTCA: KOHKypCHas 3allUTa peHIeHHBIX M COCTaBJIEHHBIX 3aJay; CEMHHaphl;
SKCIEpPUMEHTAIbHBIE U MIPAKTUUECKUE paboOThl B popMe oTUeTa O MpPOJeIaHHON paboTe; yyacTue B
OJINMITMAJaX U UHTEIJIEKTYaJbHbIX MapaoHax; CMOTp 3HAHUH U T.1.
2. Kommiieke  opraHm3anMOHHO-NIEJArOrHyecKMX  YCJIOBMH  peaju3aluu
NPOrpamMMBbl.
[IporpamMmoii peycMOTPEHbI TPU YPOBHS YCBOEHHUS YUeOHOr0 MaTepHania.
IlepBBIil ypOBE€HBb - JONMYCTHUMBINA. YUallMCA HpPU BBIIOJHEHUU 3aJaHUS OMUPAETCS Ha
MOMOIIIb MeAarora: Hy>KJ1aeTcsi B JONOJIHUTEIbHBIX MOSICHEHUSX, IOMOIIH, TOOLIPEHUH ACHCTBUH.
Bropoit ypoBenb - cpenHuil. Yuamuiics MOXeT paboTaTh CaMOCTOSATENIbHO, ONHUPAsCh Ha




CJIOBECHBIM KOMMEHTapuil M JEeMOHCTpalMi0 JAeicTBUi mnenaroroMm. BeimonHser paboTy B
COOTBETCTBHH C IIOCTABJIICHHBIM ycloBHEM. MHOrAa Hy)/1aeTCs B TOMOJHUTENBHBIX MTOSICHEHUSX CO
CTOPOHBI IEJarora.

Tpernii ypoBeHb - BBICOKMH. Y4YallMWCS CIPABISAETCS C IIOCTABIECHHBIMH 3aJadaMH
CaMOCTOSITEJIbHO, HE HYXJAETCAd B JIONOJHUTEIBHOM IOMOIIM CO CTOPOHBI IE€Narora, CTapaercs
HCIOJIB30BaTh HAa 3aHATHM YK€ HMEIOIIMECs 3HAaHWSI W YMEHHs, TBOPYECKHM MOAXOIUT K
BBITIOJIHCHUIO 3a/IaHUM.

Kpurepusmu ycnemHoro 0CBOEHHs IpOrpaMMbl MOKHO CUUTATh:

. CTENEHb MPOSBICHUS CAMOCTOSITEIIBHOCTH B paboTax;
. CTETICHB CIIOKHOCTU pabOThI, €€ 00beEM;
. cyObeKTUBHas, 0OBEKTHUBHAsI HOBU3HA BBIIIOJIHEHHOM pabOTHI.

Meroasl 00yueHus:

D@ heKTUBHOCTh Y4eOHO-BOCHUTATEIBHOTO Mpolecca B OO0bEAUHEHUU NpPHU peanu3aluu
JAHHOM IporpaMMbl 00€CleunBaeTCs UCIOJIb30BAaHUEM CIEAYIOIIMNX MEe1aroruueckux TeXHOJOTHH,
CHOCOOCTBYIOIIMX aKTUBU3AILIUU [T03HABATEIBLHON JEATEIbHOCTU 00y4atOI[UXCs:

1. JUYHOCTHO OPHEHTHPOBAHHBIC,
2. I'pyHIoBkbIC,
3. HCCIIeJOBATEIbCKOro (Mpo0IeMHOr0) O0yUeHHUS;

[IpenycmoTtpena camocTosiTenbHas paboTa oOydaromuxcs, ¥ CBOOOJHOE caMO00pa3oBaHMUeE.
Peasm3anus JaHHBIX IMEIarOTMYECKUX TEXHOJIOTHH IO3BOJIICT BHIOOP W HCIOJIB30BAaHUE
Pa3HOOOpa3HbIX METOI0B 00yUeHUsl, JOpM OpraHU3alUU U MPOBEIECHUS 3aHATUM.

JUis peanu3anuy JTaHHOW TPOTPAaMMBI HCIOJB3YIOTCS pa3IMYHBIE METOIbl OOydeHHUSI.
CnoBecHble METOJBl - paccka3, YTEHUWE HAay4dHOM juTeparypsl, Oecena, AUaioOr, KOHCYJIbTalus,
oOpsicHeHue. Mcnonp30BaHne 3TOTO METOIa Pa3BUBAET MBIIIUICHHE U BHUMAaHUE.

Harnsgaeile MeTOAbI - WCIHOJIB30BAHHE HATJSAIHBIX MaTEPHAIOB: KapTUHBI, TUIAKATHI,
dbororpadun, TaGMUIBI, CXEMBI, MOJEIH, BUICOMATEPHAIbI, HATypaJlbHbIE HArJsIHBIC MMOCOOMS,
JEMOHCTPAI[MOHHBIC OMBITBI. DTH METOJBI UTPAOT OOJBIIYIO POJIb B pealM3aIllii MPOTPAMMBI, TaK
KaK HarJsIHO MO3BOJISIOT JETSAM H3YYUTh OOBEKT WIIA OTCIBHBIN IIPOIecC.

[IpakTHYeCcKHe METOJIBI - PEIICHHWE MPAKTUYCCKUX 3a7ad, TBOPYECKHE CaMOCTOSTEIbHBIC
paboThl, pa3sHOOOpa3HbIE HIPhI, KOHKYPCHI, BUKTOPHUHBI, KPOCCBOPIBL. DTH METOJbI Pa3BUBAIOT
WHTEepeC K YYCHUIO, aKTUBH3UPYIOT IMO3HABATEIBHYIO JCATEIBHOCTh, Pa3BHBAs HMX MBIILICHHUS,
MPAKTHYECCKHUE HABBIKU U YMCHUS.

Y4eOHO - METOUYECKUI KOMIUIEKC BKIIIOUAET B ce0s ClIeIyIOIIue MaTeprabl:

1. Meroaunueckue MaTepuaibl s ejgarora.

2. OpraHu3anroHHO - JIabopaTopHOE 000PYIOBAHUE.

3. JleMoHCTpanmoHHoe u JiaboparopHoe OOOpyAOBaHHE, IOJIYyYCHHOE B paMKax
peanuzanuu nporpammsel «Touka pocray.

@dopMEbI 3aHATHI: HHAUBUIYaIbHAS U TPYIIOBas paboTa; aHAIM3 OMIMOOK; CAMOCTOSTEIbHAS
paboTa; COpEBHOBaHHWE;,  3aueT; MEXKIPEAMETHBIC  3aHATHS;  TNPAKTHYCCKHE  3aHATHSA,
JKCIIEpUMEHTAIbHAsT PaboTa; KOHKYPCHI IO COCTABIEHHWIO 3aJad pPa3HOTO THIIA; KOHKYPCHI TIO
3aIUTe COCTABIICHHBIX yYaIIMMHUCS 3a7aY.

MeTo1bl ¥ IPUEMBI OPTaHU3AIUN YIeOHO-BOCIIUTATEIBLHOTO TIpoliecca: 00bsICHEHNE; paboTa
C KHHUTO#; Oecema; NEMOHCTPAllMOHHBIA IOKa3; YNpaXKHEHHS, IMpakTU4ecKas padoTa; pemeHue
THIIOBBIX  3aJa4; METOJbl - YaCTUYHO-TIOMCKOBBIM, HCCIEIOBATEIbCKUH, J1abOpaTOPHBIH,
WHIUBUYaTbHOTO OOYUEHHsS; COCTABIICHHE PA3HOTO THIIA 3a7ad W KOMIUIEKTOBAHHE MX B albOOM
JUISL WICTIOJIB30BaHUS HAa YPOKaxX XUMHH, COCTaBICHHE XUMHUUYECKUX KPOCCBOPJOB; MPUTOTOBJICHUE
PacTBOPOB BEIIECTB OINPEJCICHHON KOHIEHTPAIMHA JJIs HWCIIOJIh30BAHHMS WX Ha MPAKTHYCCKHX
paboTax Mo XMMHUH.

OGpa3oBaTenbHbIC MEJATOTUYECKUE TEXHOJIOTUN
- NupuBunyaneHoe oOydeHuwe - (opmMa, MOJENb OpPraHu3aluud y4eOHOro mpoliecca, MpH
KOTOpPOM: yYHUTEIb B3aUMOJICUCTBYET JIMIIb C OJHUM YYEHUKOM; OJMH YYal[UKCs B3aUMOJEHCTBYET
JUIIb CO CpeAcTBaMHU OOy4deHHsi (KHUTH, KOMIIBIOTEp U T.I.). [JlaBHOE JTOCTOMHCTBO
WHIUBUYaTbHOTO OOYYEHHS - OHO TIO3BOJISIET MOJHOCTHIO alalTUPOBATh COJEP)KaHUE, METOMIBI U
TEMITbl Y9eOHOU NeATenbHOCTH pebeHKa K ero 0COOSHHOCTSIM, CIEANUTD 332 KaXKIBIM €0 JeWCTBHEM
W omeparell Ipy PeIIeHUH KOHKPETHBIX 3ajad; CICIUTh 3a €ro MPOJBIKCHHUEM OT HE3HAHHS K
3HAaHHUIO, KBHOCHTH BOBPEMS HEOOXOJMMBIE KOPPEKIMHU B JIEATEILHOCTh KaK 00ydJaromerocs, Tak u



YUUTENS, TPUCIIOCAOINBATh UX K TOCTOSHHO MEHSIOIIEWCS, HO KOHTPOJHUPYEMOH CHUTYyaluu CO
CTOPOHBI YYUTEINSI K CO CTOPOHBI YICHUKA.
- TexHoNorusi TPYIIOBOTO OOYYEHHS IIO3BOJSET OKa3blBaTh WHIMBUAYaJTbHAs IOMOIIb
KaKJIOMY HYXKJAIOIEMycsl B Hell YUEHHKY, KaK CO CTOPOHBI YUUTEIs, TAK U CBOMX ToBapuien. [Ipu
3TOM 3HAHUS KOHKPETH3UPYIOTCS, MPHOOpEeTaroT THOKOCTh, 3aKPEIUIIIOTCS HWMEHHO TIpHU
00BbsSICHEHUU €1a00MY OJHOKIACCHUKY.
- TexHonorusi TpPoOIEMHOTO OOYy4YEHHUs TpEAroiaraeT Co3JaHue TOJl PYKOBOJCTBOM
MpernoiaBaress MpoOIeMHBIX CHTYallMii U aKTUBHYIO CaMOCTOSITEIBHYIO ACSITEIBHOCTh YJaIlUXCs
M0 WX pa3pemeHnuto, B pe3yabTare dYero ¢ MPOWCXOJHWT TBOPYECKOE  OBIIAJICHUE
npodeccHOHANbHBIMU  3HAHHWSMH, HaBBIKAMH M YMEHUSMH W Pa3BUTHE MBICIHUTEIbHBIX
CroCOOHOCTEH.
- TexHONOTusl JAUCTAHIMOHHOTO OOYYECHHS - OCYIIECTBIISIETCS C TMpeoOjajaHueM B
yueOHOM Ipoliecce JAMCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHUH, (OPM, METOJOB M CPEICTB
oOydeHHs, a TaKkXKe C WCIOJb30BaHWEM HH(poOpMau W 00pa30BaTEIbHBIX MAaCCHBOB CETH
HNnTepHer.
- TeXHONOTHsT HMCCIIeIOBATENBCKOW JIEATEITLHOCTH OCHOBBIBACTCS Ha TPEICTaBICHHUH
ydamierocss B pPOJIM HMCCIENOBATENS, IMPOBOSIIETO IKCHEPHUMEHTAIBHYIO padoOTy, CBSI3aHHYIO C
MIOMICKOM OTBETOB Ha pa3HOOOpa3HbIe BOMPOCH B 00JIACTH MO3HAHUS W pa3BUTHA. JumakTudeckue
MaTepHaJIbl: TAOIHUIIBI, CXeMbI, COOPHHUKH 3a]1a4, TEMAaTHYECKUE TIPE3ECHTAIINH, BHI€OMATEPUAIIBL.
O6Gopynosanue: LludpoBas (xkommpiorepnasi) nadopartopus (LJI) Bxmrouaromas B ceOs:
MPOrpaMMHO-ANNapaTHbI ~ KOMIUIEKC, JTaTYMKOBYIHO  CHCTEMY —  KOMIUIEKT  y4eOHOTO
000pyI0OBaHMS, BKJIIOYAIOUIUNA HU3MEPUTENbHBIM  OJOK, HUHTEepdeiic KOTOpOoro MO3BOJISET
obecrieynBaTh CBSI3b C IEPCOHAIBHBIM KOMIIBIOTEPOM, W Ha0Op MaTYMKOB, PETUCTPUPYIOIIUX
3HAUEHUS PAa3IMYHBIX (U3MYECKUX BEIMUYWH; HAOOPHl XUMHUECKUX BEIIECTB MO0 HEOPraHUIECKON U
OpraHMYeCKOW XWMUH, UIsI XMMHUYECKOTO aHalli3a; XMMHUYECKoe 00OpyJOBaHHE W XUMHUYECKas
nocyna.

YuyeOHO-TEeMATHYECKU I IJIaH

No HaumenoBanue paznena, TeMbl OOmuii 00BeM B yacax

Bcero \ Teopus ‘HpaKTI/IKa

1 200 obyuenus

3aaum M3 cTaKaHa ¢ pacCTBOPOM. 11 4 7
1 BBoHoe 3ansTHE 1 1
2-3 | Beruncienrue MaccoBOM 107U PACTBOPEHHOTO BEIIECTBA 2 1 1
B pactBope. [IponieHTHas KOHLIEHTpaLHsl.
4-6 | Pacuetsl, cBsi3aHHBIE C MOJIIPHOM KOHILEHTpanuen 3 1 2
7-10 | Ilepexom oT 0AHOTO BHUAAa KOHIEHTPAUHI K APYTOMY 4 1 3
11 NnauBuyanbHas KOHCYJIbTALUS 1 1

3aKoHBI IPUPOJBI B MUPE XUMHUH 15 3 12

12-13 | Tpenaxep pacuetoB no ¢opmysie BEIeCTBa. 2 1 1
14 | BeruncineHnue OTHOIMIEHUH MacC JIEMEHTOB B BEIIECTBE 1 1
15 Onpenenenne MacCOBOM JIOJIM XMMUYECKOTO JIEMEHTA B 1 1

BEIIECTBE
16 | Pacuer Macchel ayieMeHTa 10 U3BECTHOU Macce 1 1
BEIIECTBA, COACPIKAIICTO TAHHBIA JIEMEHT
17-18 | Bpruncnenne Macchbl BENIECTBA IO MACCE DJIEMEHTA B 2 2
HEM
19 | Berunciaenue KoJIM4ecTBa BEIIECTBA 10 €T0 MacCe 1 1
20 | Pacuer Macchl 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA 1 1
21-23 | Pacuer npocreiimieit popmysbl BELIECTBA 10 MaCCOBBIM 3 1 2
JIOJISIM DJIEMEHTOB B COCIMHCHHUH
24-26 | Pacyer 4ncia 4acTHIl MO €T0 Macce, MO0 KOJIUYECTBY 3 1 2
BEIIECTBA WJIN IO 00BEMY.
O3aj1ayeHHbIe ra3pl. 8

27-28 | Onpenenenne OTHOCUTEIBHON TIJIOTHOCTH rasa 2 1 1

29 | BoluncieHne OTHOCUTENbHON MOJIEKYJISIPHOW MaccChl 110 1 1




€r0 OTHOCHUTEIHLHOM IIOTHOCTH

30 | Onpenenenue Macchl ra3000pa3HOro BEIIESCTBA 110 €r0 1 1
00bemy. MoJtsipHBIil 00bEM Ta30B
31 Brruucnenne o6bema raz000pa3Horo BEIecTBa 1mo ero 1 1
Macce, 1o KOJUYECTBY BeleCTBa
32-33 | Onpenencuaue GOpMYJIBI BEIIECTBA IT0 MAaCCOBBIM JIOJISIM 2 1
3JIEMEHTOB W OTHOCHTEJIbHOM IUIOTHOCTH Ta3a
34 | UnauBuayanbHas KOHCYJIbTaLUs 1 1
O3aayeHHbIe HEOPraHM4yecKue BelecTBa. 20 13
35-36 | Boruucnenue macchbl (KOJIMYECTBA BELECTBA) MPOAYKTOB 2 1
peakIuu 1o Macce (KOJUYIECTBY BEIIeCTBA) HCXOHBIX
BEILIECTB.
37-38 | Beruucnenne oobemMa ra3oB 1Mo U3BECTHOM Macce 2 2
(KOTMYeCTBY BEIIECTBA) OJHOTO U3 BCTYIAOIIUX B
PEeaKIHIo UK MOJIYYaIOLUXCs B pe3yJbTare eé
BEILIECTB.
39-40 | Pacuetr 00beMHBIX OTHOIIICHUH TAa30B IO XMMUYECKUM 2 1
YpaBHCHHIM
41 PacyeTsl 10 TEPMOXMMHUUYECKUM YPABHEHHUIM | |
42-44 | Pacuerbl M0 XMMHUYECKUM YPABHEHUSIM, €CJIM OJTHO U3 3 2
pearupyromux BemecTB B N30BITKE
45-46 | OnpeneneHne MacCoOBOM MM 00OBEMHOM JIOJIH BBIXOa 2 1
MPOJIyKTa.
47-48 | BerunucieHne Maccel WM 00beMa MPOIyKTa PEAKIINH 110 2 1
M3BECTHOM Macce Wiu 00beMy UCXOJHOTO BELIECTBA,
COJIepKallero NpuMecu
49-51 | Haxoxaenue maccel (KOJIMU€ECTBa BEIECTBA, 00beMa) 3 2
MPOJAYKTA PEAKIIUN 110 UCXOJHOMY BEIIESCTBY B
pacTBope
52-54 | HaxoxeHrue Macchl MPOAyKTa PEaKIuy II0 Macce 3 2
HCXOJJTHOTO HEOPTaHUYIECKOTO BEIIECTBA C MPUMECIMHU
OxucauTesab - OH «IrpaduTeIb)» 5 3
55-56 | IlpuMmeHeHne MeToa AMEKTPOHHOTO OajaHca s 2 1
COCTaBJICHUS YPaBHCHHHA OKUCITUTEIIHHO-
BOCCTAHOBHTEIHLHBIX PCAKIIHH.
57-59 | IlpumeHeHrEe MEeTO1a OTypeaKIIui A1 COCTABICHUS 3 2
YPaBHEHHH OKUCITHTEIIHHO-BOCCTAHOBUTEIIBHBIX
peaKIuu.
OT 0IHOT0 HEOPTraHUYeCKOIr0 BellecTBA K IPYTroMy. 5 4
60-62 | HaxoxneHue macchl (KOJMYECTBA BEIllleCTBa, 00beMa) 3 2
BEIIECTBA 110 IETOYKE MPEBPaIICHUI
63-64 | OcymiecTBiIeHUE IETOYKU MMPEBPAIEHUM, PEIICHUE 110 2 2
HEW dKCTIePUMEHTAIbHBIX 327249
AHaJuTH4YecKas jJadbopaTopus. 4 3
65-68 | Pemenue 3a1a4 Ha Ka9€CTBEHHOE OIPEICIICHUE 4 3
KaTUOHOB ¥ aHUOHOB HEOPTaHWYECKHUX BEIECTB
2-11 200 0OyueHus
HeusBecTHOE Oprainyeckoe BenecTBo 5 3
1 Haxoxaenue MonekyasipHoi (GopMysbl BEIIECTBA 110 1 1
MAaCCOBBIM JIOJISIM BXOJISIIIIUX XUMHUYECKHUX JICMEHTOB.
2-3 | Haxoxnenue MoneKyaspHOU (opMyIIbl BEIIeCTBa MO 2 1
OTHOCHTEIIPHOW INIOTHOCTH JTAHHOTO BEIIECTBA 110
KaKkoMy-J100 ra3y
4-5 | Haxoxnaenue MOJEKyIIpHOU (OpMyIIbl ra3a 1o Macce 2 1

IIPOJYKTOB CTOPAHMS




O3aayeHHble OpraHu4YecKHue BelecTBa 9 3 6
6-8 | Haxoxnenune maccol (KoJiM4ecTBa, 00bema), IpoayKTOB 3 1 2
peakiuu no macce (KoJIM4ecTBy, 00beMy) UCXOTHBIX
BEILIECTB, C YYaCTUEM OPraHUYECKUX BEIIECTB
9-11 | HaxoxaeHue npoyKTOB peaKI1H, €CIIH U3BECTHBI 3 1 2
Macchl 2-X UCXOJHBIX BELIECTB (3a7auu Ha U30BITOK), C
y4acTHEM OPraHMYECKUX BEIIECTB;
12-14 | HaxoxaeHrue Macchl Wi 00beMa MPOIyKTOB PEaKIuu 3 1 2
10 U3BECTHOM Macce Uiu 00beMY HCXOJIHOIO BEIECTBA,
cojiepaliei npuMecH, ¢ y4acTHEM OpraHuYeCcKUX
BEILIECTB.
OT 0IHOT0 OPraHM4YeCKOro BelecTBa K Apyromy. 10 3 7
15-18 | OcymiecTBieHNE ENOYKU MMPEBPAIEHUM, PEIICHUE 110 4 1 3
HEel 3KCIepUMEHTaIbHBIX 3a7a4
19-22 | OcymiecTBIICHHUE IIETIOYKH TPEBPAICHHH, 4 1 3
CBSI3bIBAIOILEH OpraHNYEeCcCKUEe U HEOPraHMYEeCKHe
BEIlECTBA.
23-24 | HaxoxaeHue XapakTepUCTHK BEIIECTBA IO I[ETTOYKE 2 2
MpEeBpaIICHUI
Opranuyeckue BelecTBa OKUCIASIOTCS H 5 2 3
BOCCTAHABJIUBAIOTCH.
25-27 | [lpuMeHnenune mMeToaa 3JMEKTPOHHOIO OajaHca Jist 3 1 2
cocrtasienus ypapHenuit OBP ¢ ygactuem
OpraHUYEeCKHX BEIIECTB.
28-29 | IlpumeHeHHnE MeTOAa TTOTyPEaKIIHil JIJIsT COCTaBICHUS 2 1 1
ypaBHeHuit OBP ¢ yyacTtueM oprannueckux BEUIECTB.
AHajauTH4YecKas JadopaTopus. 5 2 3
30-34 | PemeHue 3KkcepuMEHTAIbHBIX 3a/]a4 Ha ONpeIeICHIE 5 2 3
OpraHWYEeCKHUX BEIIECTB B pacTBOpE
OT BOAOpO/Ia 10 KCEHOHA. 2 1 1
35-36 | Hanucanue 351eKTPOHHBIX U Tpaduueckux Gopmys 2 1 1
aTOMOB U MOHOB 3JIEMEHTOB
O3aayeHHasi CKOPOCTb XUMHUYECKOI peaKkuum. 6 2 4
O3aavyeHHOe XMMHYECKOe pABHOBeECHE.
37-38 | PacueTsl CKOPOCTH PEAKIIUU 110 U3MEHEHUSIM 2 1 1
KOHIIEHTPALMil BEUIECTB, JaBJIEHHUsI, TEMIIEPATYpPhl
39-40 | OnpeneneHne KOHCTAHTHI PAaBHOBECHUS 2 1 1
41 Pemenue 3a1a4 Ha cMENIEHUE XUMUYECKOTO 1 1
paBHOBECHSI.
42 | BolnosHeHUE SKCIIEPUMEHTAIbHOW paboThl 1 1
«PacTBopuMbIe» 3a1a4n 4 4
43 | BeruucineHue MaccoBO# JOJIM pACTBOPEHHOT'O BEIECTBA 1 1
B pactBope. [IponieHTHasi KOHLIEHTpaLHsl.
44 | Pacuersl, CBA3aHHBIE C MOJIAPHON KOHILIEHTPALUEH. 1 1
Ilepexon OT 0JIHOTO BUJA KOHIEHTPALUH K IPyromy.
45 | PemeHnue 3a7ia4 Ha CMEIIMBAHUE PACTBOPOB 1 1
46 | BolnmonHeHue SKCIIepUMEHTAIbHOW paboThl | 1
3ajauM ¢ XUMHYECKOT0 MPOM3BOICTBA. 4 2 2
47-48 | Pemenue 3aa4 Ha TUIIMYHBIE IPUEMBI TPOMBILI- 2 1 1
JIEHHOTO MOJYYEHHUsI aMMHUaKa
49-50 | Pemrenue 3aa4 Ha TUIIMYHBIE IPUEMBI TPOMBILI- 2 1 1
JIEHHOT'O MOJYYEHHUsI CEPHOU KUCIIOTHI.
O3agayeHHbIe METAJIBI 5 2 2
51-53 | Pemenue 3ajja4 Ha OCHOBHbIE€ CBOWCTBA METAJLIOB. 3 1 2

BrinonHenue skcnepuMeHTanbHOM paboThl




54-55 | DuexTposin3 2 1
O3agayeHHbIe HEMETAJIbI 4 3
56-57 | PemeHue 3ajja4 Ha OCHOBHbIE CBOMCTBA HEMETAJUIOB. 2 1
58-59 | BolnosjHeHue 3KcnepuMeHTaIbHOM paboThl 2 2
KomOuHMpOBaHHBIE 321a4H 5 5
60 | KomOuHupoBaHHBIE 3a/1a4dl IO HEOPraHUYECKOU U 1 1
OPraHU4YeCKON XUMHUU
61 TecToBple 3a1aHus 10 HEOPraHUYECKOU U 1 1
OPraHU4YeCKON XUMHUU
62-68 | 3agaHus NOBBIILIEHHOTO YPOBHSI CII0KHOCTH 7 7
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