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Pa3nes 1. KoMniiekc 0CHOBHBIX XapaKTEPHCTHK NMPOrPaMMBbI
1.1. ITosicHuTEAbHAA 3aNIMCKA
JanHas mporpaMma SIBISETCS  JIOTIOJIHUTENBHOW  00I11e00pa3oBaTebHOM
oOmiepa3BuBarollell MPOrpaMMO  €CTECTBEHHOHAYyYHOM HANpaBJIEHHOCTH, OYHOW (OpMbI
00y4deHus1, CPOKOM peanuszanuu 4 roaa, 1uid gerei 14-17 ner, cTapToBOro ypoBHs OCBOEHUS.

HporpaMMa npeaHadHadcHa AJjid OBJIAACHUA YHAIINUMUCA HaBbIKaMU Hay‘IHO-HCCHeILOBaTeHBCKOﬁ
JACATCIIbHOCTH, HABBIKAMHU 3KCHepI/IMeHTaHBHOI71 pa6OTBI.

[IpoekT mporpaMMbl COCTaBJIIEH B COOTBETCTBHHM C TOCYJAapCTBEHHBIMH TpPEOOBAaHUAMU K
00pa3oBaTeNbHBIM TIPOTPAMMaM CHCTEMBI JIOTOJHUTEIBHOTO 00pa3oBaHUs JeTeli Ha OCHOBE
CIIEIYIOINUX HOPMATUBHBIX IOKYMEHTOB:

1.®enepanbubliii 3akoH 0T 29 nekadpst 2012 romga Ne 273-D3 «O6 obpazoBannu B Poccuiickoit
denepanum.

2. Pacnopstxenue IlpaButensctBa Poccuiickoit @epepanun ot 31 mapra 2022 r. Ne 678-p
«Konnenmuys pa3BUTHS AOMOJTHUTEIIBHOTO 00pa3oBaHus Aeteit 10 2030 romay.

3. IIpuka3 MunucrepctBa npocseuienuss Poccuiickoit denepaunn ot 27 urons 2022 r. Ne 629
«O06 yrBepxkaenuu [lopsiika opraHu3anyy U OCYIIECTBICHUS 00pa30BaTEIbHON NEATEIbHOCTH
O JIOTIOJIHUTENILHBIM 00111e00pa30BaTeIbHBIM ITPOrpaMMam».

4. Ilucbmo Munobpuayku PO or 18.11.2015 Ne 09-3242 «O HampaBlieHUU PEKOMEHJIAIUII»
(BMecte  «Meroauueckue — PEeKOMEHJAMU MO  TPOCKTHPOBAHUIO  JOMOJHUTEIBHBIX
o011epa3BUBAIONINX MTPOrpaMM (BKJIIOYAsi pA3HOYPOBHEBBIC IPOTPAMMBI)».

5. Ilocranosnenue I'maBHOro rocymapctBeHHOro canutapHoro Bpada P® ot 28.09.2020 Ne28
«O0 yrBepxaenun canuTapubeix npasuin CII 2.4. 3648-20 «CaHuTapHO-3IHAEMUOIOTHYECKUE
TpeOOBaHUSI K OpraHM3alMsAM BOCHUTAHUA W OOY4YEHHUs, OTIbIXa M O3[0POBIEHHUSA ACTeH U
MOJIOJIEKH Y

6. Pacnopsukenue IlpaBurensctBa Poccuiickoit ®@enepanuu ot 29 mas 2015 roma Ne 996-p
«Ctparerus pa3BuTusa Bocniutanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025 rogay.

7. YcraB MKOYVY «Cpennsist mkosia Nody,

8. TlomoxeHue 00 oOpraHu3alMM JOMOJHUTENBHOTO oOpa3zoBaHus oOywarommxcs B MKOY
«Cpennss mxkosa Nedy.

AKTYaJIbHOCTH NPOTrPaMMbl COCTOUT B TOM, YTO YYaIIUMCSl MPEJOCTABISAETCS BO3MOXHOCTh
HOTIOJIHUTh 3HaHUs, MPUOOPECTH M 3aKPENHUTh HAaBBIKM PELICHHS TEOPETUYECKUX M, UTO
0COOEHHO BaXKHO, MPAKTUYECKUX 3a/1a4 110 XUMHUHU.

HoBu3Ha mnporpamMMsbl COCTOUT B TOM, 4YTO OoiblIas 4YacTb pabOThl BeJEeTCs B BHJE
MPAKTUYECKUX 3aHATUN M JTaOOpaTOpHBIX pabOT, KCKYpCUHM, Ha KOTOPBIX ydallHecs CMOTYT
OBJIAJIETh METOJAaMHM HMHCTPYMEHTAJbHBIX HCCICJOBAHWM, OpPHUEHTUPOBATBCI B  MHpE
pa3HOOOpa3HBIX XMMHUYECKHX MAaTe€pUalIoB, OCO3HATh IMPAKTUYECKYI0 IIEHHOCTh XHMHUYECKUX
3HaHUHM, HMX OOLIEKYIbTypHOE 3HaueHHe JUIsi OOpa3oBaHHOro dejoBeka. PemeHue 3agau
Pa3IMYHOTO COJAEPKAHUS PACIIUPUT KPYro30p ydammxcs, chHOpMUPYET HaBBIKH JOTHYECKOTO
MBIILIEHHUS.

OTaMYuTeIbHOIl 0CO0EHHOCTBI0 JAaHHOW NpPOrpaMMbl SBISETCS TO, YTO 3HAHMS [0 XUMHUU
JTaHbI B COBPEMEHHOM Kilaccu(UKALMK, U TIOTy4eHHas: HHPOpMaLKs MOXKET ObITh BOocTpeOoBaHa
JUIsL ajbHedero oOydyeHus Kak B IIKOJIe, TaK W IO MporpaMMmaM YIJyOJI€HHOTO YPOBHS.
Bonpiioe BHUMaHuWEe B IporpamMme  yAeNseTcs IPOBEACHUIO MPAKTUYECKOH  pabOTHI.
CamocTosATenbHasi MOCTAaHOBKA Jak€ CaMbIX NPOCTHIX HAOMIOJEHHM M OIBITOB INPUBHUBAET
ydalluMCslT HaBBIKM  MCCIEA0BATENbCKOTO IOAXOAA, BOOPYKAET YYaIlUXCS  yMEHUEM
CaMOCTOSITENIbHO pelllaTh IOCTaBJIeHHbIE Iepea Cco0OoM 3amaud, KPUTUYECKH OLIEHUBATh
JIOCTUTHYTBIE PE3YJIBTATHI.



I[Iporpamma MoauduuupoBaHHAsI, COCTaBICHA Ha OCHOBE MPOTPAMMBI JOMOJHHUTEIHLHOTO
obpaszoBanus «O3agauenHas xumusn» (8—11 kmaccel) C. b. ToACTOXKHUHCKOM, YYHUTENS XUMHH,
nejarora JIOMOJIHUTEIBHOTO 00pa3oBaHus IeHTpa oOpasoBanmst Ne 1475 1. Mockaa,
[DnexTponnsbIit pecypc] http://him.1september.ru/view _article.php?ID=201000403
Oco0eHHOCTH BO3PACTHOM IPyNIIbI.

OOyuenue paccuntaHo Ha neteit 14-17 ner

YpoBeHb 0CBOEHHS MPOTrPAMMBI — CTAPTOBBIH

O06bem nporpammbl — 34 yaca

Cpok ocBoeHus mporpammbl: 4 rojaa, odmiee KoamuecTBO 4acoB 3a 4 roga — 136. Ilo romam
00yJeHus:

Iron oOydenus (94 — TeopeTUYECKHi MaTepHral, 254 — MPaKTUYECKUE 3aHATHSA);

2 rox ooyuenus (114 — reopeTrdeckuii MaTepua, 234 — MPaKTHICCKUE 3aHATHA);

3 rog obyuenus (114 — reopeTnueckuiit MaTepuai, 234 — IpaKTUYECKUE 3aHATHS);

4 ron oOydenus (1149 — TeopeTndeckuii Matepuai, 239 — IPaKTUIECKUE 3aHATHUSA).

Pe>xxuM 3aHATUMIA: 1 yac B Hefento, 34 y4ebHbIX Heaenu B rog,

®opMbI 00YYCHHS: OYHASI, OYHO-3204YHAS, TUCTAHI[HIOHHAS.

Yci0Bus peau3aluu NporpamMmbl

Hacrosimas nporpamma paccuntana Ha 34 4daca. [Ipemyaraemeiii Kypc agpecoBaH ydaniumcs 8-
11 xmaccoB. Habop nereii B rpymnmnbl cBOOOAHBIN, 0€3 MpeabsIBICHUN TPEOOBAHUN K YPOBHIO
MOJAFOTOBJIEHHOCTH 00Y4arOIIUXCSl.

1.2. llean u 3axa4n

He.]'lb NnmporpaMmbl — pPasBUTUC HHTCIUICKTYAJIbHOI'O M TBOPYCCKOTO IMNOTCHIHAJIA I[eTeﬁ Ha
OCHOBC (bOpMI/IpOBaHI/IFI OIICPAIOHHBIX cIoco0oB YMCTBCHHBIX HeﬁCTBHﬁ o PpCHICHUIO
TCOPCTUUCCKHUX U MPAKTHUICCKHUX 3a/1a4 B 001aCTH XUMHH.

3agauu nporpaMmsbI:

Ooyuarowue:

1) HayunTh pelIaTh OCHOBHBIC THUIIBI 33124 [0 XHMHM;

2) pacUIMpHUTh TEOPETUYECKUE W TPAKTHYECCKUE 3HAHUS TNPH PEUICHUH IKCIEPHUMEHTATbHBIX
3a/1a4 Ha Pacllo3HaBAHUE BELIECTB;

3) 3akpenuTh OCHOBHBIC MOHSTHS, 3aKOHBI, TEOPHH, a TAKXKE HaydHbIC (aKThl, 00Opa3yrolIue
XUMHYECKYIO HAyKy.

4) criocoOCTBOBATh (POPMUPOBAHUIO HABBIKOB KCIIEPUMEHTAILHOM paboTHI.

Bocnumamenvnuwie:

1) co3mare ycioBuss Ans  (OPMHUPOBAHUS JIMYHOCTHBIX YMEHHMH (1I€J€HANpaBIeHHOCTb,
HAaCTOWYMBOCTb, OTBETCTBEHHOCTb, JUCIUILIMHUPOBAHHOCTD, BOJIEBbIE KAUeCTBa U T.11.);

2) ¢opmHupoBaTh MO3HABATENbHbIE CHOCOOHOCTH B COOTBETCTBUH C JIOTHKOW pa3BUTHA
XUMUYECKON HAYKH;

3) nomMoYb ydanmmcsi B 000CHOBaHHOM BbIOOpe ajibHenIero o0yueHus, npopoprueHTaiu

Pazeuearowiue:

1) pa3BuBaTh y UIKOJIbHUKA YMEHHUE BBIIEINATH ITIABHOE, CYIIECTBEHHOE B U3yYEHHOM MaTepuare,
CpaBHHBaTh, 0000IIaTh M3y4YEHHBbIE (DAKTHI, JOTMUYECKH H3JIaraTh CBOW MBICIU TPU PEIICHUU
3a/1a4;

2) pa3BUBaTh CAMOCTOSITENIbHOCTh, YMEHUE IIPEOI0JIEBATh TPYAHOCTH B YUEHUU;



4) Pa3BUBATh NPAKTUUCCKHUEC YMCHUSA YUAIUXCA IPH BBIIIOJITHCHHUU SKCIICPUMCHTAJIbHBIX 3a/1a4.

1.3. YueOHBIl IJIaH

1-ii rox oOyuenust

Ne | Ha3Banue pasnena, TeMbl KonnyecTBo yacos ®opMbl

n/m Bcero Teopus IIpakTuka | arrecTauun/
KOHTPOJIS

1. | BeogHoe 3aHsaTHe. 1 1

2. | T ewma «PacTBOpBI». 9 3 6 Pemenue 3amau

3. | T e ma «OcHOBHBIE ITOHATHUSA U 3aKOHEI | 16 3 12 Pemenue 3amau

XAMHRI.

4., | T ewm a «I'a3000pa3HbIc BEHICCTBAY. 8 2 6 KoHkypchr
«O3amaun
npyray»,
«Hcnpasb
OLIUOKY y
cocezan.

5. | UTtoroBoe 3ansartue 1 0 1 Konkypc no
pEIICHUIO U
COCTaBJIECHUIO
3a7a4

Bcero: 34 9 25

2-0ii roa 00y4yeHuUs

Ne | Ha3Banwue pazaena, TeMbl KonuuectBo wacoB dopmbl

n/m Bcero Teopust | [Ipaktuka | artecranun/
KOHTPOJIS

1. | BBojaHOe 3aHATHE. 1 1

2. | T e m a «Pemenue 3amay o xumuyeckum | 20 6 13 Pemenue 3amau

YpaBHEHUSM C Y9aCTHEM Odopmienue
HEOPraHMYECKUX BEIIECTB)» cTeH10B «Pemn
3. | T e ma «OKHCTUTEIEHO- 5 2 3 KPOCCBODPI».
BOCCTAHOBUTEJIHHBIC PEAKIIHI. Hanucanwne
4, T e M a «I'eHeTHYECKas CBA3b MEKIY 3 1 2 CLEHapHs IO
OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX MIPOBEICHUIO
COCTUHEHUINY. HeIean XUMHUH B
IIKOJIE.
5. | T e m a «KayecTBeHHBIE peaKIuu Ha 5 2 3 [TpoBenenune
HEOpPraHWYECKUE BEIIECTBAY. Beuepa
«Y muBUTENbHAA
XUMHS!»

6. | Urorosoe 3aHsTue 1 0 1 CocraBnenue u
oOCyXKeHHe
3a/1a4 110
HEOpPTaHMYECKOH
XAMMH TSI
cOOpHHUKa.

Bcero: 34 11 23

3-# roa o0yueHust




Ne | Ha3zBanue pasneina, TeMbl KonuuectBo yacos ®dopmbl aTTecTanumn/

n/m Bceero | Teopuss | IlpakTuka | KOHTPOJIS

1. | Broanoe 3ansTue. 1 1

2. | T ewma «Haxoxnenue 5 2 3 OT60p MHTEPECHBIX
MOJICKYJISIPHOUN (OPMYIIBI 3amad 1 cOOpHUKA
OpPraHUYECKOr0 BEIIECTBAY. «O3anaueHHas

3. | T e m a «Pemenue 3a1a4 no 8 3 5 XUMHUS JIJIS1 FOHBIX
XUMHUYECKUM YPaBHEHUSM C XUMHKOB.
y4aCTUEM OPTaHUYCCKUX BEIIECTBY. CocraBnenue 3a1a4y

4. | T ewm a «['enernueckas cB3b 10 3 6 CaMOCTOSTENIBHO U
MEX1y OCHOBHBIMHU KJIACCAMHU y4JacTHe B KOHKypce
OpPraHUYECKUX COCTUHEHUI. «O3anaup apyra!.
['eHeTnYecKas CBS3b OPraHMYECKHUX Pemenue 3anau
Y HEOPTaHUYECKUX BEIECTBY.

5. | T e ma «OkucnutenbHo- 3 1 2 Cocranenue
BOCCTAHOBUTEJIHHBIC PCAKIIHI. KPOCCBOPJIOB

6. | T e m a «KauecTBeHHBIC peakiu Ha | 7 2 5 DKcnepuMeHTalbHas
OpPTaHMYECKUE BEIICCTBAY. U TIPaKTHYECKast

pabora

7. | UToroBoe 3ansATHe 1 0 1 Konkypc no

pEIIEeHUI0 U
COCTABJICHHIO 3a/1a4
Bcero: 34 11 23
4-ii rox 00yueHust
Ne | Ha3zBanue paszeina, TeMbI KonnuecTBo yacos ®opmel aTTecTanum/
n/n KOHTPOJISI
Bcero Teopus | [IpakTuka

1. | Beoanoe 3ansarue. 2 2

2. | T em a «CrtpoeHnue aToma, 2 1 1 Cemunap «Ot
nepuoanydeckuit 3akou /1. 1. HaTpus 10 aproHa
MenpeneeBay. (uHTEepecHbIe (haKThI

0 XUMHUYECKHX
JJIEMEHTaX).

3. | TewMa «XuMudeckass KHHETUKa U | 5 2 3 Brimonnenue
Kataan3. XuMHYecKoe JKCIIEPUMEHTAIBLHOM
paBHOBECHEY. paboThI

4. | T ewm a «PacTBOpBI». 4 2 2 Beinonnenue

SKCIEPUMEHTATbHON
paboTsI o
MIPUTOTOBIICHUIO
pacTBOpPOB

5. | T e m a «[IpombITIIIEHHOE 4 1 3 Pemenwue 3amau
MOJIy4eHUEe BOKHEUIITUX Coobmmenus
HEOPTaHWYCCKHUX BEIICCTBY. y4aIuxcs o

BAKHEMIINX
XUMHUYECKHX
MPOU3BOJICTBAX.

6. | Tewma«Metamiby. 5 2 3 CocraBieHue u

7. | T e a «Hemeramns». 4 1 3 peIaKkTUpOBaHUE

3aa4 JiIs




cOOpHUKA.

8. | O6ob6meHue. 8 2 5 CocraBicHue
ais00Ma 3a1ay
«O3agadyeHHas
XAMHS.

9. | Urorosoe 3aHsiTue 1 0 1 CMoOTp 3HaHMM

Bcero: 34 11 23

1.4. ConepsxkaHue nNporpamMmsbl
1-ii rox oOyuenust

BBoaHoe 3aHsTHE. 3HAKOMCTBO C MPOTPAMMOM, CTPYKTYPOM | 3a1auaMu 00ydeHHUsI BCEro Kypca
u l-ro roma oOyuenus. OmpenerneHue pexxuMa 3aHATUH. [IpoBeneHHE WHCTPYKTaxa IO TEXHUKE
0€30MMacHOCTH MPH padOTe C XUMUICCKIMH BEIIECTBAMU U B KAOMHETE XHUMHUHU.

T e m a «PacrBopbl». OCHOBHBIE TPUHIMIBI OGOPMIICHHUS 3aJad MO XUMHH. MeToauka
pellleHusl 3aJad Ha BBIYMCIEHUS MAacCOBOM JOJIM PACTBOPEHHOIO BELIECTBA B pacTBope. Buubl
KOHIICHTpaLMi: IPOLICHTHAs U MoJisIpHast. [lepexo oT oAHOro Buaa KOHIEHTPALMH K APYTOMY.

[IpakTuuyeckas 4acTb: pelieHUE 33/1a4 110 JaHHOM TeMe; IPUrOTOBJIEHHE PACTBOPOB C
3a1aHHON KOHILICHTPALIUEH.

T e M a «OCcHOBHbIE MOHSATHS U 3aKOHbI XUMHUMN». MeToauKa PCIICHUA 3a4aY Ha: HAXOXKICHHNC
OTHOCHUTEJIbHOM MOJ'IGKy.]'ISIpHOﬁ MacCChbl, BBIYUCJICHHUC OTHOIIICHHUM Macc DJIEMEHTOB B BCICCTBC,
OIpCACIICHUC MacCOBOM JOJIM XHMMHYECKOrO »JIEMCHTA B BC€IICCTBC, HaAXOXICHUEC KOJIHMYCCTBA
BCIICCTBA II0 €10 MacCcCC U HaO60pOT, BBIBCACHHUC HpOCTCfII.HGfI (1)OpMy.]'ILI BCIICCTBA 110 MACCOBBIM
A0JIAM DJIEMCHTOB B COCAMHCHHM, pacdeT 4YUCIIa CTPYKTYPHBIX CAWHUI II0 MACCE, KOJIUYCCTBY
BCIICCTBA UJIN O6’BeMy.

[IpakTuyeckasd 4yacTb: pelIeHHe TUIIOBBIX 33/a4 Ha JaHHYIO TeMY; 0(OpMIICHHE 3a/1a4;
00CyX/IeHHEe PaLMOHAJIBHBIX CIOCO00B perieHus. OOCyXIeHHe alropuTMa COCTaBJIECHHUS 3a/lad Ha
JaHHYI0 TEMY; COCTaBJI€HME 3aJay; YydacThe B OJIMMIIMAZE N0 XHWMHUHU; WHJIUBUIYyaJIbHbIE
KOHCYJIbTaIMH.

T e m a «['azoo0pa3nbie BemecTBa». MeTonuka pelIieHUs 3aJad Ha ONpEJeTIeHue
OTHOCUTENIbHOW IUIOTHOCTH Ta3a W HAXOXKIEHHUE IO HEW OTHOCUTEIbHOW MOJIEKYJISIPHOW Macchl.
MonsipHsiii 00beM ra3oB. Hopmanbhbie yeiaoBus. [I[puHIMTIBL pelieHns 3a/1a4 Ha: ONpeAeNieHue MacChl
razoo0pa3HoOro BEIIECTBA IO €ro o0BbeMy, MpPU HOPMAJIBHBIX YCJIOBHSX; BBIYHMCICHHE O0BEeMa
ra3000pa3HOro BEIIECTBA MO €r0 KOIWYECTBY; OomnpeseneHrne (JopMyIbl BEIIecTBa MO0 MACCOBBIM JIOJISIM
3JIEMEHTOB M OTHOCUTEIBbHOM TNIOTHOCTH Ta3a.

[IpakTuyeckas 4acTb: HAXOKACHUE U OOCYKJIEHIE PAllMOHATIBHBIX CIIOCOOOB pelleHus
3anad. CocTaBieHue 3a7a4 1o Temam 1-ro rojaa o0ydenus u ux 3ammura. Konkypcesl «O3anays apyray,
«McnpaBe ommodKy y cocenay.

HroroBoe 3anusiTue. O6061menue marepuana. O6cyx1eHUe U MOABEICHNE UTOTOB KOHKYPCOB.

2-ii roa o0yueHus

BBoaHOe 3aHsATHE. 3HAKOMCTBO C MPOrpaMMOM, CTPYKTYpOH M 3ajadyaMH 2-TO roja oOy4eHHs.
Omnpenenenue pexxuMa 3aHaTui. [IpoBeieHre UHCTPYKTaXka MO TEXHHUKE 0e30MacHOCTU Ipu padoTe ¢



XUMHUYECKHMH BEIIECTBAMU U B KaOuHeTe Xxumuu. [I0BTOpeHNE N3YYCHHBIX paHee METOJI0B, CIIOCOO0B
U TIPUEMOB peLIeHUs 3a4a4.

T e m a «Pemienne 3aga4 M0 XMMHYECKUM YPABHEHHSIM C y4acTHeM HEOPraHHYeCKHX
BelllecTB» (3a7aul Ha M30BITOK OJHOTO W3 BEIIECTB, BBIXOJA MPOIYKTAa, MPUMECH U PACTBOPHI).
Meroarka penieHus 3a1a4 o XUMUYECKUM ypaBHEHUsIM. HaxoxieHre Macchl (KOJIMYECTBA BEIIECTBA,
o0BemMa) MPOIYKTOB PEaKIUU MO Macce (KOJIUYECTBY BEIIECTBA, 00BEMY) UCXOAHBIX BEIIECTB. 3aKOH
00BEMHBIX OTHOIICHHUH Ta30B U MPUMEHEHHE €r0 MPH PEIICHUH 3a7a4. TepMOXUMHYECKIE YPaBHEHUS
WU TUIIBI 3a4a4 IIO HUM. HaXO)KI[eHI/IC MacCCbl MPOAYKTOB PpCAKIOUH, CCIIM H3BCCTHLBI MACCHI JBYX
UCXOJIHBIX BEIIECTB (3a7auu Ha M30bITOK). HaxokaeHne maccel i 00beMa MPOYyKTOB PEAKIUU 110
M3BECTHOM Macce WM 00BEMY MCXOJHOTO BEIECTBA, COZepiKamiero mpuMecu. HaxoxkaeHne macchbl
(KoJMuecTBa BEIIECTBA, 00BEMA) MPOJYKTa PEAKIMU 10 MCXOJHOMY BEIIECTBY, HAXOISAIIEMYCS B
pactBope.

IT PaKTHUUYCCKad 94acCTb: pCHICHUC 3a4a4 1O JaHHBIM TCMaM; COCTABJIICHHUC AJITOpHUTMaA
PEUICHUA 3TUX THUIIOB 3a/la4; CaMOCTOATCI/IbHAA pa60Ta II0 COCTABJICHHUIO 3aJJa4 U O(l)OpMJ'IeHI/IIO HX Ha
KapTO4Kax IJid UMCIIOJIb30BAHUA HA YPOKaxX XUMHH. HOI[FOTOBKa M y4aCTHueC B OJIMMIIHUA/C. Harmmcanue
COCHAapus 110 IIPOBCACHUIO HEACIIN XMMHU B IIIKOJIC.

Tema «OKHCINTEIBLHO-BOCCTAHOBHUTE/IbHBIE peaknum». Kmaccudukammss XUMUYECKHX
peaKuuu. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC peaKkuuu. Oxkucnurens, BOCCTAaHOBUTEIIb,
OKHUCJIMTEIHHBIN MPOIIECC, BOCCTAHOBUTEIBHBIN Iporiecc. PacctaHoBKa KO (DUIIMEHTOB B PEAKIIHSIX C
y4acTUEM HEOPraHWYECKUX BEIIECTB METOJAAMHU JIEKTPOHHOT0 OanaHca U MOJypeaKiuil.

I1 PaKTH4YCCKasid 4acCT b 0Tpa6OTKa HAaBBIKOB IIO PAaCCTaHOBKEC KOB(I)(bI/II_II/ICHTOB B
OKHCJIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX PCAKIUAX C YIACTHUEM HCOPTaHNYCCKUX BCIICCTB.

T e M a «[eHerHueckasi CBfA3b MeXKIY OCHOBHBIMH KJacCaMi HeOPraHHYeCKHX
coeimHeHMi». OCHOBHBIE KJIaCChl HEOPraHMYECKUX COEAMHEHUM M HUX XUMHUYECKHEe CBOWCTBA,
crocooOb! nomydeHus. CrocoObl mepexoja OT OJHOIO Kiacca K JPYyroMy € IOMOIIBIO Pa3iHyYHBIX
XUMHUYECKHX peakiuil. MeToinka peleHns 3ajau ¢ HCIOIb30BAHUEM «ILEMOYKH MPEBPALLICHUI.

IT PaKTHUYCCKad 94acC T b! pCHICHUC 3ala4d Ha «KICIIOYKH HpCBpﬁHIGHHfI» N HAaXOXICHUC
MacCChbl (KOJ'II/I‘IGCTBH. BCIIICCTBA, 06"beMa) BCIICCTB. O(bOpMJ'IeHI/IC creHa0B «Pemu KpOoCCBOpA» U3
KpPOCCBOPAOB, COCTABJICHHBIX J€TbMH CAMOCTOATCIIBHO.

T e M a «KauecTBeHHBbIE PeaKIMU HA HEOPraHUYeCcKHe BelecTBay. KauecTBeHHbIE PEaKIInH.
Karnonsl u anuonsl. KauecTBeHHBIE peakllMM HAa KAaTHOHBI: BOAOPOJA, aMMOHHs, cepebpa, NUTHSA,
Kanus, HaTpus, kanbius, Oapus, meau(ll), xenesa (I, 1I), amomunaus. KadecTBeHHbIE peakinuu Ha
AQHUOHBI: XJIOPU-HOH, CyIb(}aT-uOH, HUTPAT-UOH, (hochaTHOH, cynbduI-uoH, KapOOHAT-UOH, XpOMaT-
WOH, THAPOKCcUI-MOH. [IpaBuia TeXHUKH 0€30MacHOCTH MPH padoTe C XMMUYECKHMH BEIIECTBAMH U
npu paboTre B KaOWHETEe XUMUHU.

[IpakTuueckas yacTb: pelIeHHE SKCIEPUMEHTANIbHBIX 3a/1a4 Ha ONpeIe]IeHHE BEIECTB
B PacTBOpE, C MOMOIIbI0 KaUeCTBEHHBIX peakiuii. [10160p 3aHMMAaTENIbHBIX OIMBITOB AJISi XMMUYECKOTO
Beuepa, ux oTpabotka. [IpoBenenue Beuepa «YauBuTenbHas xumus!» u ero ananus. CocrtaBieHue
cOOpHUKa 3a71a4 110 HEOPTraHUYECKOH XUMUH.

HNroroBoe 3ausitue. O600menue marepuana. Ilogsenenne urtoroB. OOCykieHHE COOpHUKA
3a71a4 0 HEOPTraHUYECKON XUMUH.

3-# roa o0yueHust



BBoaHoe 3ansaTue. UHCTpyKTaX MO TexHUKe Oe3omacHOCTH. 3amadyd 3-To roaa oOydYeHHS.
Temaruka 3aHgaTHil. B3aUMOCBS3b HEOPTAHUYECKOW XUMHUU C OpraHndeckoid. OpraHn4ecKre BEIIECTBA.

IT PaKTH4YC€CKasd 4acCTbhb: CCMHUHAp «KuBas u HeKUBas Impupoaar».

T e m a «Haxoxxaenue MojieKyJsIpHOH (OpMYJIbI OPraHU4YecKoro BelrecTBa». CrocoObI
HAXOXXJCHUS MOJICKYJSIpPHOM (OpPMyNbl BEIIECTBA: IO MAacCOBBIM JOJSAM BXOASAIIMX B HEro
XUMHYECKHX 3JIEMEHTOB; MO OTHOCHUTEIbHOW IUIOTHOCTH JAHHOTO Tra3000pa3HOro BEIIeCTBa IIO
KaKoMy-JIn0o a3y u Macce (00beMy, KOJIMYECTBY BEUIECTBA) MPOAYKTOB CrOPAHHUS.

[IpakTuuyeckas 9acTbh: PEHICHUE 33724 HA HAXOXKJECHHE MOJICKYIISIPHON (HOPMYITBI
BemecTBa. CocTaBieHHE 3a/a4 CaMOCTOSITENILHO M ydacTue B KoHKypce «O3amaub apyra!». Otbop
WHTEPECHBIX 3a/1a4 [Tt cOOpHUKA «O3amadueHHast XUMHS JJ1s1 FOHBIX XHMHKOB.

T e M a «Pemienue 3aJa4 M0 XMMHYECKHM YPABHEHUAM € YYaCTHEM OPraHu4e€CKHX
BCILIECTB». OcobeHHocTH MMPOTCKAHUA XUMHUYCCKUX peaxunﬁ C Y4aCTUCM OPraHuYCCKHUX BCIICCTB.

IT PaKTHUCCKad4dacCTbhb: pCIICHUC 3a4a4 Ha HAXOKACHHUEC MAaCChl, KOJIMYCCTBA BCUICCTBA,
obneMa MNPOAYKTOB pEaKIUU IO MacCCC, KOJHUYCCTBY BCLICCTBA, O6’LeMy HCXOOHBIX BCIICCTB, Ha
HaXOXXIACHUEC MACChI IMTPOAYKTOB pCAKINH, €CJIU U3BCCTHBI MAaCChl BCEX MCXOJHBIX BCIICCTB (38,[[8,‘11/1 Ha
I/I36BITOK); HaXO0XIACHHUC MAaCChbl NN obbeMa MNPOAYKTOB PCAKIUU I10 HW3BECTHOM Macce WM O6’beMy
HCXOJHOT'O BEIIECCTBA, COACPKALICTO ITPUMECH.

[loaroroBka ydamumucs IUJAKTHYECKOTO MaTepHalla; ydyacTHE B ILIKOJbHOM M TOPOJCKOU
OJIMMITHAAX; COCTABIICHHUE 3a/IaHU TI0 XUMHUH ISl HHTEJUICKTYaJIbHOTO MapadoHa.

T e m a «I'eHeTHYecKkan CBAA3b MEKIY OCHOBHBIMH KJIaCCaMU OPraHUYE€CKHUX coeTMHEHUH.
I'eneTn4yeckas CcBS3b OPraHu4YeCKMX HM HCEOPTraHUYECCKHX BE€HIECTB». OCHOBHBIE  KJIACCHI
OpTraHUYCCKUX coequHeHN. XUMUYECKIE CBOMCTBA M OCHOBHBIC CIIOCOOBI MOJIYYCHHA OPraHNuYCCKUX
BCIICCTB. OCHOBHBIE CITOCOOBI nepexoaa OAHOTro Kiiacca K Ipyromy. HYTI/I nepexoga OT OpraHnv4CeCKux
BCIICCTB K HCOPraHUYCCKUM.

[IpakTuyeckasdyacThb: peIICHUE 33/1a4 HA [IETIOYKU MPEBPAICHUH; IKCTIEPUMEHTAIBHOE
OCYIIECTBIIEHHUE  OTIENbHBIX ()parMEeHTOB IEMOYEK TMPEBpAIICHUN; COCTaBICHHE IIETOYEK
IpeBpalleHnii U 00CYyXJIEHHE pallMOHaJIbHBIX CIIOCOOOB MEpexoja OT OJHOro Kiacca BEUIECTB K

JIPyTOMY.

T e m a «OKUCIAUTETbHO-BOCCTAHOBUTEIbHBIE peakuuu». OCOOEHHOCTH OKUCITUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIIMI C y4acTHEeM OpraHM4eckux BeriecTB. PaccTraHoBka KOd(pGUIIMEHTOB B
HUX METOJ/IaMHU AJIEKTPOHHOTO OajlaHCca U MOIYpEaKIIHii.

[IpakTuueckKkasdacTh: paccTaHOBKAa KOOPPUIMEHTOB B ypaBHEHUSX PEaKLUi C
y4aCTUEM OpPraHMYECKHUX BELIECTB; COCTABICHUE YPABHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii.

Odopminenne TuaaKTHYECKOro MaTepraia (KapTOUKH ¢ 3aJaHUSIMH ), COCTaBJIEHUE KPOCCBOP/IOB.

T e M a «KauecTBeHHbIE peaKMi HA OPraHMYecKue BellecTBa». KauecTBeHHbIE peakuu Ha
aJIKaHbl, HETMPEACIbHBIC YTIIEBOOPOIbI, OJHOATOMHBIC MPEIETbHBIE CIUPTHI, MHOTOATOMHBIE CITUPTHI,
(deHONBI, aNbIeruabl, KapOOHOBBIE KHCIOTHI (OCOOEHHOCTh MYpPaBBUHOM KHUCIIOTHI), OCNKH, >KUPBHI,
YTJIEBO/IBI.



[IpakTuUuuecKkasyacTb: pEHIEHHE KCICPUMEHTAIbHBIX 337a4 Ha OINpeeiIeHUe
OpraHMYECKUX BEIIECTB B PAacTBOpE; MOJydeHHE MblIa B jaboparopuu. Pa3paboTka mporpammsl u
y4acTHe B BeUepe 3aHUMATEIbHON XUMUH.

HroroBoe 3anaTue. O000mEeHNEe MaTepuaia MO0 PELICHHIO 337a4 C y4acTHEM OpraHHYeCKHX
BEILIECTB, 00CYKAeHNe COOpHHKA 3a/1a4 [T0 OPraHMYECKOH XHMMUU U €To 3aIluTa.

4-ii o 00yUYeHUs

BBoaHoe 3ansaTue. IHCTpyKTaXX Mo TexHUKe Oe3omacHOCTH. 3amaun 4-ro roma oOydYeHUS.
Tematuka 3ansartuii. [Ipodopuenranms.

IT PaKTH4YC€CKasd4dacCThb: BEIABICHUEC YPOBHA 3HAHWUH U YMCHPII;'I 110 PCIICHUIO 3aa4.

T e m a «CTpoenue aroma, nepuoandyeckuii 3axkon /. U. MenpgesieeBa». DIEKTpPOHHBIE U
rpadudeckue GOpMyIbl aTOMOB M HOHOB, HAXOSIINXCS B OOJBIINX M MAJIBIX IEpPHOJIaX.

[IpakTudyeckKkasyacTb: HATUCAHUE HJCKTPOHHBIX U rpaduiyeckux Gpopmys aToMOB U
MOHOB; ceMuHap «OT HAaTpUA 0 aproHa (MHTepecHbIE (PaKThl O XUMUYECKUX JIEMEHTaX).

T e M a «XuMHYecKasi KMHETHKA H KaTajn3. XHMHYECKOe PaBHOBeCHe». DHEPrus
aktuBauuu. [Ipasuno Bant-I'odda. Karanuzarop. 3akon pelictByromux Macc. CKOpOCTh XUMUYECKON
peakiuu. Koncranta ckopoctu peakuuu. CmemieHne xuMuueckoro paBHoBecus. [lpunnum Jle
[[Tarenbe. KoHcTanTa paBHOBECHS.

I1 PaKTHUYCCKasddacTb: pCHICHUC 3a/lad Ha OIPCACIICHUC CKOPOCTU PCAKIIUMHU, HaA
OMNMpeaACICHUEC KOHCTAHTbI PAaBHOBCCHA, Ha CMCHICHUC XHWMHYCCKOI'O PAaBHOBCCHA IIPU HM3MCHCHHU
TEMIICPATypPbl, HaBJICHUA, KOHLIGHTpaI_II/Iﬁ BCIICCTB, ﬂeﬁCTBHH KaTaJn3aTopa; BBIIIOJIHCHUC
BKCHGPHMCHTaJIBHOﬁ pa60TI>I, noxa%maromeﬁ, 4TO BJIMAHHUC PaA3JIMYHBIX yCJ'IOBI/Iﬁ CIIOCOOHO U3MEHSTH
TE€YECHUE XUMHYIECKOMN peaKkuuu.

T e m a «PacTBOpbI». [IoBTOpEHME: BHUIbI KOHLIEHTpALMK (IPOIIEHTHAS U MOJISIpHAs); IEPEXo.
OT OJIHOTO BMJIa KOHILIEHTpauuu K apyromy. CmemmuBaHue pactBopoB. Meron kpecta. IIpumenenne
pacTBOpoB B ObITY. [IprMeHeHne pacyeToB KOHIIEHTPALUN PaCTBOPOB B JKHU3HU.

[IpakTuueckasyacThb: pelICHUE 3a/1a4 HA CMEIIUBAHUE PACTBOPOB; MEPEXO]] OT OJTHOTO
BUJa KOHIIEHTPAllUA K JAPYroMy; BBINOJHEHHE JKCIEPUMEHTaJbHOW pabOThl MO MPUTOTOBICHUIO
paccoia, cupora ¥ Jpyrux pacTBOPOB OINpPENEICHHON KOHIIEHTPAIMK JUIsl UCIIOJIb30BaHUS Ha ypoKax
XUMUH.

T e m a «IIpomMbIIICHHOE NOJyYeHHE BAKHEHIINX HEOPraHMYecKHX BemecTB». CHHTE3
ammuaka. [Ipon3BoACTBO CEpHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

I1 PaKTHUYCCKaAasdYacCTb: pCHICHUC 3a/la4Y Ha TUIMAYHLIC TCXHOJIOTHYCCKUC TTPHUEMbI
MMPOMBIIIJICHHOT'O IIOJYUYCHUSA aMMHAKa H cepHoﬁ KHCJIOTHI. COO6HI€HI/I$I ydamuxcs o BayKHEHUIITHX
XUMHUYCCKUX IMTPOU3BOACTBAX.

T e m a «Metanab». Metamuel 1, 11, III rpynn raaBHbIX moarpynn. Metamisl HOOOYHBIX
noarpynmn. Ux ¢pusndyeckue 1 XuMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTy4EHUsl, IPUMEHEHHE.

[IpakTudecKkasdacTb: pelICHUE 33]1a4; BHITOJHEHHE YKCIIEPUMEHTATBHON pabOThl Ha
OCHOBHBIE CBOWCTBa MeTaJlIIOB. COCTaBJICHUE M PEeIaKTHPOBAHUE 3a1a4 JUIsl COOpHUKA.



T e m a «Hemeramas». Hemeramnst 1V, V, VI, VII rpynn rnaBasix noarpynn. Ux ¢usndeckue
U XMMHUYECKHE CBOICTBA, CIIOCOOBI MOTy4eHus1, TpuMeHeHre. OCHOBHBIE COCIUHEHMSL.

[IlpakTu4decKkasdacTh: PCHICHHE 32/1a4; BHIITOJHEHHE SKCIIEPUMEHTAILHON paboThl Ha
OCHOBHBIC CBOMCTBa HeMeTaJUT0B. CoCTaBlIeHHE M PEIaKTHPOBAHKE 314 JJIsl COOpHUKA.

O0o00menue. O0o0IIEHNE U 3aKpEIJICHHE W3yuYeHHOro MaTepuana. KoMOMHMpOBaHHBIE 33aauu
110 HEOPraHUYECKOW U oprannyeckoil xumuu. TecroBbie 3aaanus. [loaroroska k EI'D.

[IpakTudecKasdacTb: pEHICHHe KOMOMHUPOBAHHBIX 33/la4 MO OPraHUYECKOU U
HEOPraHWYECKOW XMMHH; BBITTOJTHEHHE TECTOBBIX 3aJlaHUii; paboTa Ha KOMITBIOTEPAX MO BBITOJHEHHUIO
TECTOBBIX 3amaHuii; momroroska kK EI'D; cocraBiaenme anpOoma 3amady «O3amadeHHas XUMUI.
CocraBieHue 3KCIepUMEHTATIBHBIX 33/1a4, UX BBIIIOJIHEHUE U 3auTa. CMOTpP 3HAHUM.

Hrorosoe 3ansiTue. O0CyXeHNE PE3yIbTaTOB 3aHATUN MO MPOTrpamMMe 3a MPOILEIINNA Fo U 32
BCE YEThIpE Toja.

1.5. [lnanupyemsle pe3yabTaThl

[To oxoHUaHHMM BCEro Kypca IIKOJIBHUKU OYAYyT YMETh MPUMEHSATH TEOPETUYCCKHE 3HAHUS

Opy pEIICHWH 3ajad; pemarb 33Ja4d OCHOBHBIMH CIIOCOOaMH W METOJAaMH; COCTaBIISAThH
KOMOWHHUPOBAHHBIE 33[a4d C YYaCTHEM OPraHWYeCKUX W HEOPraHMYECKHX BEIIECTB; BBITIOIHSITH
pa3NUuHBle BUABI OKCIEPUMEHTAIBHBIX 33134, HAXOJUTh PpAMOHAIBHBIA CHOCOO pEUICHHS
OTIpeNIeICHHON 3a/laud U TPAaMOTHO €€ ohopMIIsTh, a Takke paboTaTh C TECTOBBIMHU 3aJaHUSMHU IO
KHUTaM U C UCIIOJIb30BaHUEM MH(DOPMAIIMOHHBIX TEXHOIOTHH.

O:xupaemble pesyabrTarbl. llocie npoxoxkaeHus mporpaMMbl 1-ro  roma oOyuyeHUs

oOyuarorue OyayT:

* 110 m e M e «Pacmeopuviy:

1) umems npedcmasnenue o pacTBOpe U €ro COCTABHBIX YACTSX;

2) 3Hamp OCHOBHBIC BHIbI KOHIICHTPALM pacTBOPOB (IPOLICHTHAS M MOJISIPHAs); CIIOCOOBI

nepexoAa OT OAHOTO BUAA KOHLEHTPAILM K JAPYroMy; OCHOBHBIE OTpacid MPOU3BOJCTBA, IJe

NPUMEHSIOTCS PacyeThl Ha pacTBOPHI;

3) ymemp TPOU3BOIUTH PACUCTHl HA OMNPEICICHUE MPOLEHTHOW M MOJSIPHOW KOHIIEHTPAIH

pacTBopa; IepeBOIUTh MOJISIPHYIO KOHIIEHTPAIMIO B IPOIIEHTHYIO U HA000POT;

* 110 m e M e « OCHOBHbIEe NOHAMUSL U 3AKOHbL XUMUUY.

1) 3Hameb OCHOBHBIC 3aKOHBI M TOHSATHS XHMHH (aTOM, MOJICKYJIa, OTHOCHTEJIbHAs aTOMHasl

Macca, OTHOCHTEJbHas MOJIEKYNIspHas Macca, KOJIMYECTBO BEIIECTBA, MaccoBas O

XUMHYECKOTO DJIEMEHTa B BEIIECTBE, HOPMAJbHBIC YCJIOBHS), 3aKOH IOCTOSHCTBA COCTaBa

BEIIIECTBA, 3aKOH ABOIaJipo, YUCIO ABOTaapo;

2) ymemsb TIPOU3BOUTH PACUYETHI C UCTIOIB30BAaHUEM OCHOBHBIX 3aKOHOB M MTOHSTHIA;

* 110 m e m e «l azoobpasnvie sewecmeay:

1) umemsv npedcmasnenue 06 0COOCHHOCTSAX CTPOCHHS ra3000pa3HBIX BEIICCTB;

2) ymemsb TIPOM3BOJMUTH pAcyeThl HAa ONMpPEICIICHHE OTHOCHTEILHON MJIOTHOCTH ra3000pa3HOro

BEIIIECTBA, BBIUMCIIEHHE 4Yepe3 Hee OTHOCHUTENBbHOM MOJEKYJISpPHOW Macchl ra3o00pa3HOro

BEIIECTBA; BBIYUCIIATH MacCy razo00pa3HOro BEIIECTBA MO €ro 00beMy U 00BEM MO U3BECTHOM

Macce NMpU HOPMAJbHBIX YCIOBHUSX C HCIOJIb30BAaHHUEM MOJSIPHOTO 00beMa Ia3oB; ONpeIeNsiTh

MOJICKYJISIpHBIE  (DOPMYJIBI  BEIIECTB TI0 MAaCCOBBIM JIOJISIM XUMHUYECKHUX JJEMEHTOB H

OTHOCHUTEJIbHOM TUIOTHOCTH T'a30B.

Taxke oOydJaromyiecss TOTyYaT BO3MOXKHOCTh HAYYHTBCS COCTABISTH 33aaud 10 JaHHBIM

TeMaM, YTO OyAeT CIocoOCTBOBaTh MOBBIIICHUIO YPOBHS OTBETCTBEHHOCTH Y4YCHHMKA,

CaMOOIICHKH U CTaTyca peOeHKa 3a CueT COPeBHOBATEIHHOTO 3 deKTa.



O:xunaemble pe3yabTaTsl. [locie TPOXOXKACHHUS MPOrpaMMbl  2-TO  roja OOydYeHHS
obOyyarorue OyayT:

* 110 m e M e «Pewenue 3a0a4 o XuMu4eCKUM YpasHeHUAM»:

1) umems npedcmasnenue 0 XAIMUIECKUX PEAKIHAX, UX BHAX;

2) 3Hamb OCHOBHBIC TPHHIUIBI PEIICHHUS 3aJa4 [0 XUMHYCCKAM YPaBHEHUSM; METOIMKY
pelleHusl 3aa4 [0 XMMHUYECKHM YPaBHEHUSM, €CJIM OJHO M3 Pearupyrollux BEIIeCTB JaHO B
U30BITKE; HAa BBIXOJ MPOIyKTa, IPUMECH, PACTBOPHIL;

3) ymems nenarth BBIYMCICHHS 0 XHUMHYECKUM yPaBHEHHSIM Ha HAXO0XICHUE MAaCChI
(komMYecTBa BEIIECTBA) MPOAYKTOB PEAKIINH MO Macce (KOJMYECTBY BEIIECTBA) BCTYIMAIOMIUX B
pPEaKIuI0 BEIIECTB W HA0OOpPOT; peliaTh 3aJauyd MO0 XUMHUYECKHM YpaBHEHHUSM, B KOTOPBIX
YYaCTBYIOT Ta3000pa3HbIC BEMIECTBA, HCIONB3Ys 3aKOH OOBEMHBIX OTHOIICHHWHA Ta30B;
MPOU3BOJIUTH pAcCUeThl IO TEPMOXUMHUYECKUM ypaBHEHUSIM; IMPOU3BOJUTH PacyeThl IO
XUMHUYECKHM YPaBHCHHSIM (€CIM OJHO W3 BEIIECTB JaHO B M30BITKE, HA BBIXOJ MPOAYKTa,
MPUMECH, PAaCTBOPbI) U COCTABJIATH 33/a4YH, UCIIOJIb3Ys 3HAHUSA O CBOMCTBaX HEOPraHMYECKUX
BEIICCTB;

* 110 m e M e « OKUCIUmenbHO-80CCMAHOBUMENbHbIE PEaKYUUY:

1) 3namb 06 OKHCIUTEIHbHO-BOCCTAHOBUTCIBHBIX PEAKIMAX; O T[OHITUH OKHUCIHTEIb U
BOCCTaHOBUTEIIb, MOHATHIX OKUCIUTEIBHBIA U BOCCTAHOBUTEIBHBIH MPOLIECC;

2) ymems  ONPENCTATH CTCICHH  OKHCICHHS  XUMHUYCCKHX  DJIEMEHTOB;  PaCCTaBIIATH
KOA(P(GUIIMEHTHl B XUMHUYECKHX PEAKIUSAX C y4acTHEM HEOPraHUYECKUX BEIIECTB METOJIaMHu
AIIEKTPOHHOTO OanaHca U MOTypeaKInii;

* 10 meme «l enemuueckas c6:13b Me#Oy OCHOBHLIMU KIACCAMU HEOPLAHUYECKUX COCOUHEHUTI):
1) 3Hamb XUMHYECKUE CBOMCTBA M CIOCOOBI MOJYYEHHUS OCHOBHBIX KJIACCOB HEOPraHHUYECKUX
COCJIMHECHM;

2) ymemp 3allMChIBATh PEAKIUU «ICTOYKH TPEBPAIICHUN», C YJ4aCTHEM HEOPTaHUYECKHX
BEIIECTB; peIllaTh M COCTABIATH 33/1aud Ha <«IIEMOYKH MPEBPAICHHI»; BBIACIATh TJIaBHOE U
AHATM3UPOBATH XOJ1 PEIICHUS «IICTTOYKH ITPEBPAIICHU.

* 10 meme «Kauecmeenmnvie peakyuu Ha HeOpeaHUUeCKUe eUleCmear:

1) umemsv npedcmasienue 0 KaUECTBCHHBIX PEAKIIUAX U UX PUMCHEHUH;

2) 3namp W CcOONIOJATh MpPaBWIIa TEXHUKH OCE30MAacHOCTH TPU paboTe ¢ XUMHYECKUMHU
BEIIECTBAMH U 000PYJIOBAHHEM; PEareHTHl U METOAMKY TPOBEACHHS KAYECTBCHHBIX PEAKIi Ha
OCHOBHBIE KATHOHBI U aHUOHBI HEOPTAHUYECKUX BEIIECTB;

3) ymems nipoieIBIBATH KAUECTBCHHBIE PEAKIIMK; TPUMEHATH IMOJIyUYCHHBIC 3HAHUS TIPU PEIICHUN
Y COCTaBJICHHMH 3a/1a4 Ha OTpeielieHHe BEIIECTB B PaCTBOPE.

Kpome BhbIIIenepeYrcIEHHOT0, IIKOJBHUKK ydYarcss 00JajaTh BOJEH M HACTOWYMBOCTHIO B
JTOCTHKEHUH TIOCTABIICHHOM IIeTTH, CTAHOBSITCS CIIOCOOHBI BECTH UCCIIEOBATENBCKYIO paOboOTy MO
OTIPE/ICIICHUIO0 XHMHYECKUX BEIIECTB.

O:xunaemble pe3yabTaTsl. [locie mTpoxXokaAeHHUs MporpaMMbl  3-To  rojga OOy4YeHHS
oOyudaromue 0yayT

* 10 meme «Haxoocoenue monekyiapHou hopmynvl 0peaHU¥ecKo2o 8eecmsay.

1) 3namb 0COOEHHOCTH CTPOEHHS OPTaHMUYECKUX BEIECTB, KX MHOT0OOpa3ne v CBOWCTBA,

2) ymemp HaXOIUTh MOJICKYJISPHYIO (OPMYTy OPraHHYECKOTO BEIIECTBA MO MAaCCOBBIM JIOJISIM
BXO/SIIIIMX B HETO XUMHYECKHUX OHIIEMEHTOB, MO Macce (00beMy, KOJHWYECTBY BEIIECTBA)
MPOJYKTOB CTOPAHMSI U OTHOCUTENBHOM MIIOTHOCTH €T0 MapoB M0 KAaKOMY-THO0 APYyromy rasy;

* 110 meme «Pewienue 3a0a4 no XUMU4eCKum YpagHeHUsM C Y4acmuem op2aHudeckux 6euecmey.
1) 3namb 0COOCHHOCTH XUMHUYECKUX MPOIECCOB C YUACTHEM OPTaHUYECKUX BEIICCTB;

2) ymemp TPOU3BOUTH PaCUEThl M0 XUMUYECKOMY YPaBHEHHUIO; COCTABIIATH 3a/1a4M C y4acTHEM
OpPTaHMYECKUX BEIIEeCTB Ha HAXOXICHHE MAacChl, 00beMa, KOJMYECTBA BEIIECTBA IMPOJIYKTA
pPCaKIUU WJIM HCXOJHOTO BEIIECTBA, HA IMPUMECH, BBIXOJ MPOAYKTa, H30BITOK OJHOTO W3
WCXOJIHBIX BEIIIECTB;

* 110 meme «l enemuueckas ce6:A36 MeHcOy OCHOBHLIMU KIACCAMU OP2AHUYECKUX COEOUHEeHU.
I'enemuueckas c6:a3b Op2aHUYECKUX U HEOP2AHUYECKUX BEUJECNB).



1) 3Hame XUMHYECKUE CBOMCTBA U CIIOCOOBI TIOTYUSHHSI OPraHMYECKUX BEIECTB;

2) ymemp pElIaTh U COCTABIATH IEMOYKH MPEBPAIICHUN ¢ Y4aCTHEM OPraHHMYCCKHUX BEIECTB;
peuiath pa3iuuHble BUABI 3324 MO [IENOYKaM MPEBPAICHUN C MCIOIb30BaHUEM OPTaHHYECKUX
BEIIIECTB; YMETh PEIlIaTh U COCTABJIATH 33a4H I10 IIETT0YKaM IPEBPAICHUN, KOTOPBIC YKAa3bIBAIOT
Ha B3aUMOCBSI3b HEOPTaHHMYECKUX BEIIECCTB C OPraHUYCCKUMH;

* 110 meme « OKUCIUMENbHO-80CCMAHOBUMENbHBLE PEAKYULY !

Ymems paccraBisaTh KOXQQUIMEHTHI B YpaBHEHHUSX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ y4acTHEM OpPraHMYECKHX BEIIECTB METOJOM 3JICKTPOHHOTO OajaHca M METOJOM
HOJTYpEeaKIMid; COCTABIIATh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUiA;

* 110 meme «Kauecmeenuvie peakyuu Ha OpeaHUYecKUe Beujecmaear:

1) 3Hame TEXHUKY OC30MACHOCTH IMPH PadOTE C OPraHMYCCKUMH BEUICCTBAMH; PEArcHThl U
METO/IbI POBEJICHHS KAYECTBEHHBIX PEAKIIHMIA HA pa3IMYHbIE OPraHMYECKUE BEIIECTBA;

2) ymems TIPOJICIBIBATH KAUECTBEHHBIC PEAKIIUK; IPUMEHSATH ITOJIy4YCHHBIC 3HAHUS TIPH PCLICHUH
U COCTaBJICHUU OKCIECPUMEHTAJIBHBIX 33Ja4 Ha OINpPENCICHUE OPraHWYECKHX BEIIECTB B
pacTBOpe; paboTaTh ¢ XUMHUUYECKHMH BELIECTBAMU H XMMUYECKHUM 000PYIOBAHUEM.

KpoMme BbIIICNIEPEYHCICHHOTO, MIKOJBHUKH y4YaTcs YYMTBCS, Y HUX PaCHIMPSETCS KPYrosop,
HOBBIIACTCS YPOBEHb HHTEIUICKTA.

O:xunaemMble pe3yabTarhl. [lociie mpoXokaeHHs MporpaMmbl 4-ro roja 00yueHus: 00yJaroime
oyayT:

* 1o meme « Cmpoenue amoma, nepuoouyeckuil 3akon /. U. Menoeneeeay:

1) 3mams cTpocHue aToma,

2) ymemsb, WCHOJB3YS MEPUOIMUYCCKYIO CHCTEMY 3JIEMEHTOB, HM300pakaTh 3JCKTPOHHBIC U
rpaduueckue GOpMyIIbl aTOMOB M HOHOB JICMCHTOB;

* 110 meme «Xumuueckasi KUHemuKa u Kamanus. Xumuueckoe pasHogecue:

1) 3Hame OCHOBHBIC TPUHIIMITBI IPOTECKAHUST XUMHYCCKUAX PEAKIIHIA;

2) ymemdb TPOU3BOAUTH PACUETHl M COCTABIIATH 3a/[a4d HA ONPEICICHUE CKOPOCTH XUMHUYECKOM
pCaKIMU, KOHCTAHTHI PABHOBECHS, IPOTHO3UPOBATH TCUCHHE XHMHUYECKUX pEaKIUi mpU
U3MCHCHHU TEMIIepaTyphbl, JaBJICHHUS, KOHICHTpAIMi BEIIECTB, JCHCTBUHM KaTajau3aTropa;
MIPOBOIUTh XUMHUYCCKHE IKCIICPUMEHTHI,

* 110 meme « Pacmeopuly:

YMemp TIPOU3BOJUTH PACUETHI HA ONpEICIICHHE KOHIICHTPALUI MPH CMEIINBAaHUH PAacTBOPOB; C
NIOMOIIBIO PA3JIMYHBIX PAcYeTOB MEPEXOJUTHh OT OJHOTO BHIAa KOHIECHTPALMH K JPYromy;
TOTOBUTH PACTBOPBI 33JJAHHON KOHIICHTPAIHH;

* 110 meme «lIpomvluiniennoe noyuerue GadCHEUUX HeOPLAHUYECKUX BEUJeCNEN .

1) 3Hame TIPOMBINIICHHBIC CIOCOOBI MOJYYEHHS aMMHaKa, CEPHOM KHCIIOTHI, O BIUSHHUA
XMUMHYECKUX IPOU3BOJICTB Ha HKOJIOTHYECKYIO 0OCTaHOBKY MECTHOCTH;

2) ymemp peliaTh ¥ COCTaBJIATh 33Ja4ydl 10 THIUYHBIM TEXHOJOTHYECKHM IpHEMaM
MPOMBIIIJICHHOTO MOJIy4eHHsI aMMHUaKa U CEPHOU KUCIIOTBI;

* 110 meme «Memannviy:

1) 3namp OCHOBHBIC CBOWCTBA M CIIOCOOBI MOJTYUCHHUS METAIJIOB,;

2) ymemb TIPUMEHSTH TIOJyYCHHBbIC 3HAHHMS TPU PEIICHWM 3a7ad HAa OCHOBHBIC CBOWCTBA W
CIIOCOOBI MOJTYYEHUS METAJIOB; IPOBOANTH XMMUYECKUE IKCTIEPUMEHTHI; COCTABIISATh YPaBHEHHSI
AIIEKTPOJIM3A U PENIaTh TI0 HEMY pa3IMYHbIE TUIIBI 3a71a4;

* 110 meme «Hememannviy:

1) 3Hamb OCHOBHBIC CBOWCTBAa HEMETAIOB, UX PACHOJIOKEHHE B MEPUOJMUYCCKOI TabIHIIe;
OCHOBHBIE CITOCOOBI TIOTyYSHUSI HEMETAJIIOB;

2) ymemb TPUMCHSTH MOJIYYCHHbBIC 3HAHHS TPU PEIICHUU PAa3JIUMYHBIX THIIOB 33Ja4; MPOBOJUTH
XMUMHUYECKUE OKCIIEPHUMEHTHI; OCYLIECTBIATH M  COCTAaBIATh TE€HETUYECKHE LETMOYKH,
yKa3bIBAOIIME HA B3aUMOCBS3b HEMETAJIOB  METAJUIOB.

Paspnen 2. Komniekc opraHu3aliuOHHO-TIEJarOri4ecKuX ycJa0Buil
2.1. KanennapHusiii yueOHblii rpaguk (mpuiiosxenue 1)



2.2.Yci0oBusl peaju3anum NporpamMmmbl
MaTepuajibHO-TeXHHYECKOe o0ecreyeHne
YcnemHoil peanuzanuu yueGHOro mpoiiecca Croco0CTBYET COOTBETCTBYIOIIAs MaTepUaIbHO-
TEXHUYECKast 6a3a B paMKax MPOEKTa « Y CIexX KaXJ0ro peOeHKay.
1. [TepcoHabHBIC KOMITHIOTEPHI (2 IIIT.)
2. MynpTumeauitabii npoektop (1 mr.)
3. OxkpaH (1 mT.)
4. MOV (npunrep, ckanep, konup) (1 mr.)
5. Mukpo-naboparopust xumuu (16 mir.)
6.JIaboparopHas mocyza.

Harnsignoe obecnieuenue
Anb00MBI, cnaia-GribMbl, yaeOHbIC (PUITBMBI.

JAupakTudeckoe odecneyeHue
JunakTuueckuii MaTepuall BKIIOYAET B ce0sl CHENUAIbHYIO U JOMOJHUTEIBHYIO JUTEPATYPY,
pa3paboTKU OTHENbHBIX METOAMYECKHX ACHEKTOB, HEOOXOMUMBIX IJIs MPOBEICHUS 3aHSITHUM:
COJIep’)KaHWE HWHCTPYKTa)ka IO MpaBWIAM TEXHUKHA OE30MacHOCTH Il OOyJarommxcs Ha
yueOHOM 3aHSITHH, IepeUYeHb OCHOBHBIX MOHSATHH, U3y4aeMbIX B XOJ€ pealu3aliy MporpamMMbl
10 roJIaM O0y4YeHUSsl, OLIEHOYHBIC MAaTEPHAIIbI, MOHUTOPHHTOBBIC MaTePUAIIBI U JIP.

2.3. ®opmbI aTTECTALMHA

[Tporpamma «O3aaueHHass XUMUsD HE IPEANOIaraeT Kakux-1100 crenualbHbIX 3a4€THBIX WIN
9K3aMECHALIMOHHBIX 4YacoB. TeKylMd KOHTPOJIb OCYIIECTBIISIETCA B TEUEHUE BCETO Kypca
o0yueHHs B pa3nuuHbIX Gpopmax. OCHOBHBIC ()OPMBI MTOIBEACHUS UTOTOB U OIICHKA PE3yJIbTaTOB
00y4YeHMsI: KOHKYPCBI 10 PEIICHUIO0 M COCTABJICHUIO 3ajlay; CEMUHAphl; SKCIEpUMEHTaIbHAS U
IpakTHYecKasi paboTa; yyacTHe B OJIMMIIMAaX U UHTEJUIEKTYalbHbIX MapadoHax; CMOTp 3HAHUN
U T.J.

[TpomexyTouHass aTTecTalds MPOBOJUTCS Kak OIIEHKA pe3ylbTaToB OOydeHHs 3a TroJl U
BKJIIOYAaeT B ce0s MPOBEPKY TEOPETHUECKUX 3HAHUM, MPAKTUUYECKUX YMEHMH M HaBBIKOB.
HtoroBast arrecranuss BOCHUTAaHHUKOB MPOBOJWUTCA IO OKOHYAHUIO OOYy4YeHHs] IO
JIOTIOJTHUTEIBLHON 00pa3oBaTeIbHOM porpamme.

Pe3ynbpTaThl HTOroBOM arTecTaluu 00y4yaroIuXcs OLEHUBAIOTCA TAKUM 00pa3oM, 4YTOObI MOXKHO
OBLIO ONPEAETUTH:

- HACKOJIbKO JIOCTUTHYTBI MPOTHO3MPYEMBbIE DPE3YyIbTaThl JOMOJHUTEIBHON 00pazoBaTeIbHOM
MIPOTPaMMBbI KaXIbIM 00YyJaroIuMCS,;

- IOJTHOTY BBITOJIHEHUSI TOTIOJIHUTENILHON 00pa3oBaTeIbHOM MPOrpaMMBbl;

- pe3yNIbTaTHBHOCTh CAMOCTOSITENIFHOW JNESTEIFHOCTH OOYyYarollerocsi B TEYCHHWE BCEX TOOB
o0yueHusl.

[TapameTpsl MOABEACHUS UTOTOB:

- KOJIMYECTBO  BOCIUTAaHHUKOB (%), TOJHOCTHIO  OCBOMBIIMX  JIOMOJHHUTEIbHYIO
0o0pa3oBaTeNbHYI0 TPOTpaMMy, OCBOMBIIMX MpPOTpaMMy B HEOOXOJAMMOW CTENeHH, He
OCBOMBIIHX ITPOTPAMMY;

- IPUYMHBI HE OCBOEHUS JETbMH 00pa30BaTEIbHON MPOTPaMMBbL;

- HE00XOAUMOCTh KOPPEKIIMU POTPaMMBI.

Kpurepun oneHkH pe3y1bTATUBHOCTH.
Kpurepun onieHKH ypOBHS T€OPETHYECKOM ITOATOTOBKH:



- BBICOKMH YpOBEHb — OOyYaroIIMHCS OCBOMJ HpakTudecku Bech 00bEM 3Hanuit 100-80%,
MPElyCMOTPEHHBIX MPOrPaMMOi 3a KOHKPETHBIN MEepUOo/; CIeUaIbHbIe TEPMUHBI YIOTpEOsieT
OCO3HAHHO U B [TIOJIHOM COOTBETCTBUHU C UX COJIEPIKAHUEM;

- CpemHUW YpPOBEHb — y oOydaromierocs o0bEM YCBOSHHBIX 3HaHUU coctaBiseT 70-50%;
COYETaeT CIEeUATBbHYI0 TEPMUHOJIOTHIO C OBITOBOIA;

- HU3KMH YypoBeHb — oOyuaromuiics oBiagen wMeHee uyem 50% o0béma 3HaHUM,
IPEIYCMOTPEHHBIX MPOTrPaMMOii; peOEHOK, KaK MpaBMIiIo, U30eraeT yrnorpeodssaTh crienualbHbIe
TEPMUHBI.

Kpurepuu onieHKH ypOBHS NPAKTHYECKOM IIOTOTOBKHU:

- BBICOKMII ypoBeHb — oOyuvaromuiics oBmagen Ha 100-80% ymeHMSIMM M HaBbIKaMH,
IOPEIYCMOTPEHHBIMU TIPOTPaMMON 32 KOHKPETHBIA MepHoA; paboTaeTr ¢ 000pyaoBaHHEM
CaMOCTOSITENIbHO, HE HCIBITHIBAET OCOOBIX TPYAHOCTEW; BBIMOJIHSET MPAKTUUYECKHE 3a/aHus C
3JIEMEHTaMU TBOPYECTBA;

- CpellHUl ypOBEeHb — y oOydaromierocs 00bEM yCBOGHHBIX YMEHUN M HaBBIKOB cocTaBisieT 70-
50%; paboTaer ¢ 000pyJIOBaHHEM C TIOMOIIBIO TIEAArora; B OCHOBHOM, BBIMIOJIHSCT 3aJlaHUS Ha
OCHOBE 00pasIa;

- HU3KUH YpOBEHb - peOEHOK oBazen Menee yeM 50%, mpeayCMOTPEHHBIX YMEHHI U HaBBIKOB,

- peOEHOK HCIBITHIBACT CEPhE3HBIE 3aTpPYyAHEHHsS IMpH paboTe ¢ obopynoBaHHeM; PeOEHOK B
COCTOSIHUU BBINIOJIHATD JIMILb IPOCTEMIINE IPAKTUUECKHE 3aJaHus Tlejlarora.

[Tpu oOyyeHHH MO MporpaMMe yuamiuecsi MOCTOSIHHO COMpHUKacalTcs co chepoil CTaHOBIICHUS
JUYHOCTH 00ydaroImuxcs (BbIOOp 1I€NH, TOCTH)KEHUE ycClieXa, CTPEMIICHUE HAlTH MOHUMAaHUE C
POBECHHUKAMH, B3pOCJIBIMHU, YIYUIIEHHE B3aWMOOTHOIICHUH C POJUTENSAMH, W3KUBAHUE
MOJIPOCTKOBBIX KOMIUIEKCOB HENOJHOLIEHHOCTH). OCHOBHBIM MPUHLIMI KOHTPOJISI — CpPaBHEHUE
pPE3yNbTAaTOB YYalllerocs ¢ €ro COOCTBEHHBIMU, MPEIbIIYIIMMU Pe3yIbTaTaMH OT TEeMbl K TEME,
OT rojJia K Tofy.

24. KOHTpOJILHO-OIIeHO'lHLIe MaTepHaJibl

Crnenundukanus negarorn4ecKux M3MepuTeIbHbIX MAaTEPHAJIOB M0 Mporpamme «O3agaveHHast
XHMHS»

Ha3nauenue I[IMMoB —  mpoBeaeHHE TPOMEKYTOUHOM aTrTecTaluy OO0ydYaromuxcs IO
JIOTIOJTHUTENBHOM 0011eo0pa3oBaTesibHONM o0lepa3BuBatolieil nporpamme «O3agaueHHass XUMUS» B
dopme auarHoctuueckoil pabotel. llenp — omnpeaeneHue ypoBHS (CTENEHU) JIOCTHKEHUS
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOEHMSI JIOTIOJIHUTEIBHON 00Ieo0pa3oBaTebHON 00IIepa3BUBatoIIei
nporpamme «O3aauyeHHast XUMUS».

CTpyKTypa IHATHOCTHYECKOH padoThl

Kaxxaplii BapraHT 1MarHOCTUYECKOW pabOThl COCTOUT M3 JIBYX 4acTel M BKitodaeT 12 3amaHuil.
OpnuHakoBele TO (opMe TMPEACTaBICHUS W YPOBHIO CIOXKHOCTH 3aJjaHUs CTPYNIHPOBAHBI B
OTIPEIETICHHBIX YacTAX paOOTHI.

Yacme [ comepxuT 6 3amaHuii ¢ BBIOOpOM oOTBeTa (0a30BOTO YpPOBHS CHOXKHOCTH). Ux
o0o3HavyeHue B padore: 1-5 u 1 3a1aHne ¢ KpaTKUM OTBETOM (TIOBBIIIIEHHOTO YPOBHS CJIOKHOCTH). Ero
obOo3HayeHue B pabdote: 6.

Yacme 2 copepxuT | 3amaHue ¢ pa3BEpHYTHIM OTBETOM (BBICOKOI'O YPOBHS cioxHOCTH). Ero
o0o3HaueHue B padore: 12.

Bce 3amanms B paboTe pacmoyioKEeHBI B TOPSIKE HapacTarolied ciaokHocTd. Jlons 3amaHuit
6a30BOT0, MOBBIIIEHHOTO U BBHICOKOTO YPOBHEH CIOXKHOCTH cocTaBuiia B pabote 71%; 16%; u 14%
(COOTBETCTBEHHO).

Bpemst Boinosnenusi: 40 MUHYT

Kpurepun ouennBanus:

Yacts 1: 3aganue 1-5 ouenuBaercs B 1 6amn, 3aganue 6 oneHuBaeTcs B 2 Oaiia

Yacre 1: 3amanne 12 onennBaercs B 3 Oajuia



KonnuectBo 3amanuii KommuectBo 0amios
Yactsb 1 6 7
Yactp 2 1 3
Bcero 7 10

O0001eHHBIH TUIAH IUATHOCTHYECKO padoThl 11 9 KJIaccoB

No IIpoBepsiemMbIe 3JIEMEHTHI COICPKAHUS VYposens | [Ipumepno | Makcuman
CIIOXHOCTH | €  BpeMs | bHBIN Oam
3a/laHusl | BBIOJIHEH | 3a
us BBITIOJIHEH
3a/laHus ue
3a/IaHust
1. | Brluucienue MoJsIpHON Macchl BENIECTBA b 3 1
2. Brranciienne KoinndecTsa BelecTBa b 3 1
3. | Beruncnenue o6bema rasa npu H. y. b 3 1
4. | Pacuer ymucna yactuil (MOJIEKYJ, aTOMOB) IO €ro b 3 1
Macce, 1Mo KOJIMYECTBY BEIIECTBA WJIH MO 00BbEMY.
Yucno ABoraapo
5. | Beluncnenue  MaccoBol  JIONIM  XUMHYECKOTO b 3 1
JJIEMEHTA B BEIIECTBE
6. | Onpenenenne xapakTepa Cpelabl pacTBOpa KHCIOT IT 10 2
W mienoded ¢ MOMOUIBI0  HMHIUKaTOPOB.
KauecTtBenHble peakiuu Ha HWOHBI B PacTBOPE
(xaopua-, cynbdar-, KapOOHATHOHBI,  HOH
ammonusi). [lomyueHue T1a3000pa3HBIX BEIIECTB.
KauecTBeHHble  peakuud Ha  Ta3000pasHbIe
BellecTBa (KUCIOPO, BOAOPOM, YIVIEKHCIBIA Tas3,
aMMHaK)
7. | BpluncieHue MaccoBOW JOJM  PacTBOPEHHOIO B 15 3
BEILIECTBA B pacTBOpe. BrruuciieHne konudecTna
BEII[ECTBA, MacChl WJIM OOBEMa BEIIEeCTBA IO
KOJIMUECTBY BEIIECTBA, MAacCe WU 00BEMY OJTHOTO
W3 peareHTOB WJIK MPOJTYKTOB PEAKIINH
Tema «Haxoxaenune popmyJibl OPraHuYeCKOro BeecTBa
Tema «Haxoxnenue hpopMyIibt Oo0iee Yacel Yacel Nunusunyans
OpPraHUYECKOTO BEIIEeCTBa» (5 4acoB). | KOJIMYECTB | TEOPUH | NMPAKTUKU HBIE
0 4acoB KOHCYJIbTAIIIH
1 Haxoxnenue MOJIEKYJISIPHOM | 2 1 1
dbopMynBl BEmIeCTBA IO MacCOBBIM
JIOJISIM XUMHUYECKHUX JIEMEHTOB.
2 Haxoxnenue MOJIEKYJISIpHOH | 2 1 1
(dbopMyIbl BemIecTBA MO MPOIYKTaM
CropaHusi M TJIOTHOCTH €ro MapoB IO
KakoMy-Jn0o rasy.
3 NunuBuayanpHbIe KOHCYIBTAIIUN 1
Uroro 5 2 2 1




2.5. MeTonnyeckoe odecrneyeHne NporpaMmsl

Meronudeckoe obecriedeHre Y4eOHO-BOCIUTATENILHOTO TIPOIecca HOCHT — HEMPEPBIBHBIM
XapakTep M BKIIOYACT MIMPOKHUKA HAOOp BHIOB, (OPM U METOJIOB COJACPIKAHUS JEATCIBHOCTH.
Kaxxnoe ydeOHOE 3aHSATHE UMEET 1eJTb, 3aJIa4H, OMPEACICHHBIC METOIbI U MIPUEMBI O0yUSHUSI.
B mikonie MMeErOTCS Mpe3eHTaIuH, BHICOYPOKH, METOJIUYCCKUAC U JHIAKTHYCCKUE TOCOOUs st
MIPOBEJICHUS 3aHSATHH, IPOBEPKU U 3aKPEIUICHUS 3HAHUHN TI0 IPOTpaMMe.

[IporpamMa mpemycMaTpuBaeT NPUMEHEHHE pPa3IUYHBIX (OpM pPaOOTHI: TPYIIIOBOM,
WHAUNBUAYAIbHOM  (CO37JaHWE  TMPOEKTOB, IMOATOTOBKAa  COOOMICHWH W JIOKIAJIOB),
nuddepeHIpoOBaHHON (110 TPYIIaM) IIPH BBIMOJTHEHUH JTA0OPATOPHBIX M MPAKTHYECKUX PaboT.
B 3aBucHMOCTH OT CIOCOOHOCTEH y4YaIlIMXCsl MOXKET MPUMEHATHCS UHIUBUAYATBHO- TPYIIIIOBast
dbopma 3aHsTHs, KOT/Ja IeJaror yaeinseT BHUMaHHE HECKOJIbKUM yUeHHKaM (KaK MPaBUIO TEM, Y
KOTO YTO-TO HE MOJy4aeTcsl) B TO BpeMsi, KOT1a Ipyrue paboTaroT CaMOCTOSITEIHHO.

@opMbl  3aHATHNA: MHAWBUAyaJIbHAs W TpynmoBas  pa0oTa; aHaIUM3  OIIMOOK;
caMocCTosiTeNIbHasE paboTa; COPEBHOBAHME; 3aueT; MEXIPEAMETHbIC 3aHATHS; NPAKTHUYECKUe
3aHATHSI, SKCIIEPUMEHTaJbHas padoTa; KOHKYpPChl 110 COCTaBICHMIO 3a7ad pPa3HOrO THIIA;
KOHKYPCBI 110 3aIUTE COCTABICHHBIX yYallUMHUCS 3a1a4.

CrtpykTypa 3aHATUNA. 3aHATUS B OCHOBHOM KOMOMHHPOBAHHOTO THIA, BKIIOYAIOT B ceOs
TEOPETUYECKYIO U MPaKTUUECKYI0 yacTH. OCOOEHHOCTBIO SBJISETCS MPOBEAECHUE J1a00paTOPHBIX
U TIPAKTUYECKUX paboT Ha 3aHATHUSX.

Mertonbl paboThl Ha 3aHATHU. MeTO/bI M IPUEMBbl OPraHU3aLUU Y4eOHO-BOCIUTATEIBHOTO
nporecca: OOBSICHEHHE, paccka3 M Oecela, OXUBJAIOIIME HHTEpEC M aKTUBU3UPYHOILUE
BHUMaHHE. VICIONb30BaHWE HArJSIIHBIX IMOCOOMA (TaOnui, PUCYHKOB, KapTHH, IUIAKATOB,
MoJieliel), 1EMOHCTPALMOHHBIN TI0Ka3; yIpakHEHUs; IpaKkTHyecKkas padoTa; pelieHrne TUIOBBIX
3aza4. M3ydyeHne marepuaia ¢ HOMOLIbIO MYJIbTUMEIUNHBIX cpeacTB. MIHnuBHUIyanpHas padboTa
C OTJENbHBIMH OOYYarOIIMMUCS MO BOINPOCAM HMHIAMBHYaTbHBIX, SKCIIEPUMEHTAIbHBIX paloT.
Wcnpasnenue nHIUBUAYalnbHbIX omMOOK. Ilonck m aHanu3 uHdopmanuu, paboTra ¢ KHUTOM.
Metonbl — YacTUYHO-TIOMCKOBBIM, MCCIEOBATENbCKUN, JTa00paTOPHBIM, WHIMBUIYaIbHOIO
o0y4eHMsI; COCTABJICHME pA3HONO THUINA 3aJad M KOMIUIEKTOBaHHME MX B alpboM it
WCIIOJIb30BAaHUSl HAa ypOKaxX XMMHHM; COCTaBIECHHUE XMMHYECKHX KPOCCBOPJOB; NPUTOTOBIECHUE
pPacTBOPOB BEIIECTB ONPEJEICHHON KOHIIEHTPALMK JJIs MCHOJIb30BAaHUS MX Ha MPaKTHYECKHX
paboTax 1Mo XMMHH.

2.6. PaGouas nporpamma (npuioskenue 1)
2.6.1. Ilporpamma BOCIIUTAHUSA

BocrniutaTenbHbIii KOMIIOHEHT TPOrpaMMbI  COCOOCTBYeT Ooyiee  pPa3sHOCTOPOHHEMY
PacKpBITUIO HMHIWBUIYaTbHBIX CIOCOOHOCTEH pebeHka. Ha 3aHsaTHSIX B 00BEAMHEHHUU
«O3amadeHHasl XUMHS» peddTa 3HAKOMATCS CO CIIOCOO0AMH HAaXOXKACHUS MOJEKYIISIPHOU
dbopMynbl BelIecTBa ydarcs HAXOAUTh (DOPMYJIBI M 3aKpeIUISIOT YMEHHS Ha HaXOXICHUE
dbopMysBel IO TTpoaAyKTaM cropanusi. OCHOBHBIC HABBIKU IO PEIICHUIO PA3IMYHBIX TUIIOB 3a/1a4
OHH TOJIy4alOT B OCHOBHOM 00Opa30BaHWH, a 3aHUMAsCh B JaHHOM TBOPYECKOM OOBEIMHEHHH,
OHU COBCPHICHCTBYIOT CBOM 3HAHHA IMOCPEICTBOM BBIITOJTHCHHA O6paTHI)IX 3aga4 U COCTABJISIFOT
aBTOPCKHE 3a]1aul, KOTOPBIE BIIOCIIEICTBUU KOMIUIEKTYIOTCS B COOPHHMKH 33/1a4 U UCTIOIb3YIOTCS
B OCHOBHOM 00pa30BaHUHU.

B pesynbrare y gereil pacmmpsieTcss TPOCTPAHCTBO 3HAHUM, MOSBIAETCS MOTHBALMS K
M3Y4YEHUIO JaHHOrO IMpeAameTa (B MpolLecce 3aHATHM CO3[JaeTcsi JIOCTATOUYHOE KOJIMYECTBO



CUTyallMil yCHemHoCcTH, 4To MotuBupyeT nerei). 3auarus B OO «O3amaueHHass XUMHS»
CYILIECTBEHHO BJIMSET Ha KAYECTBO YCIIEBAEMOCTH B OCHOBHOM 0Opa30BaHMM, MOBBIIIAs €T0, YTO
HanOoJiee aKTyaJbHO B HAcTosllee BpeMs (HEXBaTKa BPEMEHM Ha YpOKaxX, YyMEHbIIEHUE
KOJIMYECTBA YacOB, OTBEJICHHBIX HA U3yUeHHUE IpeaMeTa XUMUU - 1 dac B Henento). PesynbTaTtom
0OydYeHUs SIBJISIFOTCSI BBIMTYCKA COOPHUKOB 3a/iay, COCTaBICHHBIMHU JCThMH, Y HUX BO3HUKAET
YYBCTBO YBEPEHHOCTH, TOPJOCTH Iepe]l CBEpCTHUKaMU W yuuTenssMu. Pabora B rpymmax
0o0oraiaer OnbIT KOJUIEKTUBHOIO B3aMMOJCHCTBUS IIKOJLHUKOB, YTO B CBOE€M COBOKYITHOCTHU
naét OonblIoil BocnuTaTenbHbIN G dekt. 3ansaTus B Gpopme pasHOOOpa3HBIX MacTEp-KIJIACCOB,
TBOPYECKUX MACTEPCKUX M T.I. CIIOCOOCTBYET pPa3BUTHIO y JETEH HaBBIKOB OOIIEHUA U
COBMECTHON JI€ATEIbHOCTH, MPOSIBICHUIO HX JUYHOCTHBIX KauyecTB, Pa3BUTHIO Yy JeTei
II03HABATEJILHOTO UHTEpECa.

2.7. CHHCOK JIUTepaTypsbl
Cnucok JiuTeparypsl VIS nejarora:

1.  Axodo, P. UckyccTBo pemenus mpodiem. M.: Mup, 2012,

2. Epwirun, J.I1., umkux, E.A. Metonuka pemenus 3aaad no xumuu. M.: [Ipocsemenue, 2009;
Konkypcupiii sk3ameH mo xumuu: PykoBoxactBo i abutypuentoB. B 6 4. // mom pen. H.E.
Ky3bmenko. M.: U3n-so MI'Y, 2019;

3.  Cemenos, M.H. 3amaun mo XuMHUH TIOBBIIIICHHOHN CIIOKHOCTH Ui abuTypueHToB. B 4 4. JI.: U3x-
Bo JII'VY, 2000;

4, CyposueBa, P.II., CaBuukuii, C.H. 3aganus no XuMUU I CaMOCTOSATEIBLHON paboThHI
yuamuxcsa. M.: IIpocsemenne, 2003;

5. Xwumwmueckue onumnuaasl B mkoie. /Coct. C.H. [Tepuarkun. M.: HITO «O6pa3oBanuey, 2017;

6. Xomuenko, I'.H., Xomuenko, W.I'. 3agaun no xumuu 11 nocTynarwmux B By3sl. — M.: HoBas
Bomna, 2013;

7. Ilrpemmnep, I'.1., Xoxnosa, A.. Meronuka pemieHus: pacueTHbIX 3a1a4 mo xumuu: ITocoOue
st yautens. M.: IIpocsemenue, 2001.

Cnucok JUTEpaTyphl VISl 00yYAKOIINXCS:

1. Epobirun, JII1., I'paboBeiif, A.K.3agaun u npumMepbl MO XUMUU C MEXIPEIMETHBIM
coniepkanueM (creunpeametsl). M.: Beicias mkomna, 2001;

2. KonkypcHblil sk3amen no xumuu: PykoBonctBo ans abutrypuentoB MI'Y. Ilox pen.
H.E.Ky3smenko. M.: U3n-so MI'Y, 2016;

3. Kyssmenko, H.E., Epemun, B.B., Tlonkos, B.A. XumMus nais IIKOJBHUKOB CTapIInuX
KJIACCOB M MOCTyMHaromux B By3bl. M.: [Ipoda, 2000;

4. Kymnapes, A.A. Yuumcst pemats 3amaun no xumuu. M.: lIkomna-TIpecc, 2013;

5. JIumun P.A., Monouko B.A. Xumus ans aburypueHtoB. OT cpegHeil KOsl K By3y. M.:
Xumus, 2000;

6. ITy3axos, C.A., ITonkos, B.A. Ilocobue mo xumuu i MOCTYNAONUUX B BY3bl. Borpocsl,
ynpakHeHwus, 3a1aun. O0pa3ibl IK3aMeHaIMOHHBIX OmieToB. M.: Breiciias mkona, 2000;

7. CemenoB, 1.H. 3agaun no XMMuM MOBBIIIEHHON CIIOKHOCTH JJs1 aOUTypHeHTOB. B 4 u.
JI.: U3n-Bo JIT'Y, 2019;

8. Xomuenko, I'.I1., Xomuenko, N.I'. COopHUK 3a/1a4 IO XUMUU IS OCTYMAOIIUX B BY3BI:

VuebHoe mocobue. 4-¢ u3n. M.: HoBast Bomaa, 2002;
9. XomueHnko, I'.I1. Xumus nns nocrynaromux B By3sl. M.: Beiciiast mkomna, 2000.



Chnucok JiuTepaTypsl VIl pOAUTeIei:

1. Kyspmenko, H.E., Epemun, B.B., IlonkoB, B.A. Xumusg 1 IIKOJbHUKOB CTapUINX
KJIACCOB M MOCTyNaronwx B By3sl. M.: JIpoda, 2017;

2.  Kymmnapes, A.A. Yuumcs pemars 3a1aun mo xumuu. M.: [lIkomna-TIpecc, 2000;

3. Jlugun, P.A., Monouko, B.A. Xumust s abutypuentoB. OT cpeaHeil mKoIbl K By3y. M.:
Xumus, 2019;

4. Moscymzane, O.M., A0G6GacoBa, ['.A., 3axapoukwna, T.I'. Xumus B Bompocax c
ucroyib3oBanneM OBM. M.: Briciras mkoia, 2016;

udposBbie oOpa3oBaTeibHbIE pecypchl
http://www.chemistry.ssu.samara.ru/;
http://www.hemi.nsu.ru/;
http://www.repetitor.1c.ru/online;
http://www.informika.ru/text/database/chemy/START.html;
http://chemistry.ru/index.php;
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01lab-0e3a-alcd26d56d67;
http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ae1-2f785b646a41;
http://www.maratakm.narod.ru/.

KowMmmacxk 11uck u: Hupposas 6aza Bugeo «Xumus. CereBast Bepcusi». IHCTUTYT HOBBIX
texHojoruil. 2006; BuptyanbHas mkona Kupunna u Medonusa. «Ypoku xumuu Kupumna u Medoaus
8-9 xmacc, 10-11 xmacc». OOO «Kumpwmn u Medomuity. 2002; «Otkpeitas xumusi». 000
«Dusukon». 2005; Bam penetutop «Xumua 7-11kmacen. OOO  «PaBhoBecue». 2004;
OO0pa3oBarenbHas KOJUIEKIUsA. XUMHUS Uid BceX — X XI: XUMHUYECKHe OMBITH CO B3PhIBAMU H 0€3».
000 «1C-TTabmuummury». 2006; Xumus. MynsTumenuitHoe yuebHoe rmocodbue HoBoro obpasua. 8—9
KJ1acc. DneKkTpoHHas oubiauoreka. «IIpocsemenuey. 2002.
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KasennapHo - TeMaTu4eckoe NJIaHNPOBaHHe
nporpammbl «O3agadeHHass XMMUsD» Bo3pact 14 jer.
neaaror J0MoJTHUTeJIbHOro oopasoBanus Koaecnukona 10.B.

rpynna 1 roga odyuenust

[Tpunoxenue 1

Ne Ne TeMBI HaumeHoBaHue pa3jiesia, TeMbI Jdara Yacobl Conep:xxanue 1esITeJIbHOCTH
3aHd Teopernueckas yacthb 3auaTusa | [IpakTHyeckas 4acTh 3aHATHSA
THS KounvecTBO ®opma KosmnuecTBo dopma
4yacoB OpraHu3anuu 4acoB OpraHu3anuu
NeATETbHOCTH AeATEeTbHOCTH
1. 1 Beomnoe 3anstue. Th 06.09. |1 1 2pynnosas
2. 2 Bremaucnenne  maccosor  goymm | 13.09. 1 1 epynnogas
PacCTBOPEHHOTO BEIIECTBA U MAaCCHI
BEIIIECTBA B PaCTBOPE.
3. 2 Boeruncnenne  maccosoit  moym | 20.09. |1 1 2pynnosas
pPacTBOPEHHOI'O BEIIECTBA U MACChI
BEIIECTBA B PaCTBOPE.
4, 2 Pacuertsl, cszannbie ¢ momsipaou | 27.09. |1 1 2pynnosas
KOHIIEHTpaLueun
S. 2 Pacuertsl, cszannbie ¢ momsipaou | 04.10. |1 1 2pynnosas
KOHIIEHTpaLueun
6. 2 Pacuertsl, cszannbie ¢ momspaou | 11.10. |1 1 2pynnosas
KOHIIEHTpaLueun
7. 2 [lepexom  or ommoro  Buma | 18.10. |1 1 2pynnosas
KOHIEHTPAIIUU K APYTOMY
8. 2 [Tlepexom or ommoro  Buma | 25.10. |1 1 2pynnosast
KOHIIEHTPAIIUU K APYTOMY
0. 2 [Tlepexom or ommoro Buma | 08.11. |1 1 2pynnosast
KOHIIEHTPAIIUU K APYTOMY
10. 2 Ilepexom ot ommoro  Buma | 15.11. |1 1 2pYNnosas




KOHIEHTPAIUU K APYTOMY

11. Pacuer otHOCcuTENnbHOU MonspHOU | 22.11. 2pynnosas
MacChl COCIMHCHHUS
12. Pacuer otHOcuTensHOU MomspHOU | 29.11. 2pynnosas
MacChl COCIMHCHHUS
13. Brruncnenue otHOocuTenbHOM | 06.12. 2pynnosas
MAacChl 2JICMEHTOB B BEIIECTBE
14, Onpenenenne  MaccoBoit  monu | 13.12. 2pynnosas
XUMHYECKOTO DIIEMEHTA B
BEIIECTBE
15. Pacuer wmaccet oamementa 1o | 20.12. epynnoeas
N3BECTHOM Macce BEIEeCTBa,
COJICPKAIIETO TAaHHBIN 2JIEMEHT
16. Brraucnenne maccel Benectsa mo | 27.12. epynnoeas
Macce JJIEMEHTa B HEM
17. WuauBuayaibHble KOHCYIbTAUN 10.01. 2pynnoeas
18. Brruucnenue kommaectBa | 17.01. 2pynnosas
BEIIIECTBA 110 €r0 Macce
19. Pacuer maccei 1o wu3BectHOMYy | 24.01. 2pynnosas
KOJIMUECTBY BEIECTBA
20. WnpuBunyaneaeie kKoHcynpranmu | 31.01. 2pynnoeas
21. Pacuet npocreitmeit popmysl 07.02. epynnosas
BEIIIECTBA 110 MACCOBBIM JIOJISIM
HJIEMEHTOB B COEJIMHEHUU
22, Pacuet npocreitmeit popmysl 14.02. epynnosas
BEIIIECTBA 110 MACCOBBIM JIOJISIM
DIIEMEHTOB B COCIMHEHUH
23. WupuBunyaneable KoHCynbpTanmn | 21.02. 2pynnoeas
24. Pacuer yncna gactui (MoneKyII, 28.02. 2pynnosas
aTOMOB) TI0 €ro Macce, 1o
KOJIMYECTBY BEIECTBA WJIU TTO
o6bemy. Yuciao ABoraapo
25. Pacuer yncna gactui (Monekyi, 07.03. 2PYNnosas




aTOMOB) T10 €ro Macce, Mo
KOJIMYECTBY BEIIECTBA WJIU 10
o6beMy. Yuciao ABoraapo

26.

NunuBuayanbHble KOHCYIbTAIUN
Th. OnpeneneHue OTHOCUTEIBHOM
IUIOTHOCTH ra3a

14.03.

epynnoeasi

217.

Th. OnpeneneHne OTHOCUTEIBHOM
IUIOTHOCTH ra3a

28.03.

epynnogas

28.

Brruncienye oTHOCUTEIILHON
MOJIEKYJIIPHOM MaccChl 110 €r0
OTHOCHUTEIBHON IUIOTHOCTH

04.04.

epynnogas

29.

Ornpenenenne Maccol
ra3000pa3HOro BEIIECTBA 110 €T
00beMy ITPH HOPMaJIbHBIX
ycnoBusX. MOJISIpHBIH 00beM
ra3oB

11.04.

epynnoeas

30.

Brruncienue oonema
ra3006pa3H0r0 BE€HIICCTBA I10 €I'0
MaccCe, 110 KOJIMYCCTBY BCUICCTBA

18.04.

cpynnoeasi

31.

Onpenenenue GopMyIibl BelIECTBA
10 MaCCOBBIM JIOJISIM DJIEMEHTOB H
OTHOCHTEJIbHOM IJIOTHOCTH ra3a

25.04.

2pynnoeas

32.

Ornpenenenne GopMyIibl BEHIECTBA
M0 MaCCOBBIM JIOJISIM DJIEMEHTOB U
OTHOCUTEILHOHN INIOTHOCTH raza

02.05.

epynnoeas

33.

Omnpenenenue GopMyIIbl BelIECTBA
10 MaCCOBBIM JIOJISIM DJIEMEHTOB H
OTHOCHTEJIbHOM IJIOTHOCTH ra3a

16.05.

2pynnoeas

34.

Hrorosoe 3ausartue

23.05.

2pynnoeas

Bcero

34

25




KanennapHo - TeMaTHYeCKOe MJIAHHPOBAHHE

nporpammbl «O3agadeHHast XMMUsD» Bo3pacT 15 ser.
neaaror J0MoJTHUTeJIbHOro oopasoBanns Kosnecnukona FO.B.
rpynmna 2 roga ody4eHust

3aHA
THHA

Ne TeMBI

HaumeHoBaHue pa3jiesia, TeMbI

Jdara

Yacobl

Conep:xxkaHue 1esITeJIbHOCTH

TeopeaneCKaﬂ 4acTb 3aHATUSA

HpaKTI/I‘IGCKaH 4acCTb 3aHATUSA

KoanuectBO
4acoB

®opma
OpPraHu3aunu
eI TeJIbHOCTH

KoaunuectBo
4acoB

dopma
OpraHu3anuu
AeATeJIbHOCTH

BBoaHoe 3austue. Th

06.09.

2pynnoeas

Berancnenne maccel (KOJIM4ecTBa
BEIIIECTBA) 00pa3yromuxcs
BEILIECTB MO Macce (KOJIMYECTBY
BELIECTBA) BCTYIIMBIINX B
PEaKIMIO BEIIECTB

13.09.

cpynnoeas

Brruucnenune maccbl (KOau4ecTBa
BEIIIECTBA) 00pa3yoImuxcs
BEUIECTB IO Macce (KOJIUYECTBY
BEIIIECTBA) BCTYMHUBIIUX B
PEaKIMIO BENIECTB

20.09.

epynnoeas

Borunicnenue oObema Tra3oB 1O
U3BECTHOM Macce  (KOJMYECTBY
BEIIECTBA) OJJHOTO M3 BCTYNMBILINX
B PEAKLHIO WM TOJYYUBIIMXCS B
pe3ysbTaTe ee BelecTB

27.09.

epynnoeas

WuauBuayaibHble KOHCYIbTAIUN

04.10.

2pynnosas

Pacuer 00BEMHBIX OTHOIIECHUNA
ra3oB o XUMHUYECKUM
YpaBHEHUSM

11.10.

epynnoeas

OTHOIIEHUN
XUMHYECKUM

Pacuer 00BEMHBIX
ra3oB 1o

18.10.

epynnoeas




YpaBHEHUSIM

Pacuersl 10 TEPMOXMMHYECKUM
YpaBHEHUSIM

25.10.

epynnoeasi

Pacuetn o XUMUYECCKUM
ypaBHEHUSIM, €CIM  OAHO W3
pearupyromux BELIECTB JaHO B
HN30BITKE

08.11.

epynnoeasi

10.

Pacuetn o XUMUYECKUM
ypaBHEHUSIM, €CIM  OAHO W3
pearupyromux BELIECTB JaHO B
HU30BITKE

15.11.

epynnoeasi

11.

Pacuersl 1o XAMUYECKAM
YpaBHEHHSIM, €CIIM  OJHO W3
pearupymomux BeEHIeCTB JaHO B
HU30BITKE

22.11.

epynnoeas

12.

MuauBunyanbHble KOHCYJIbTAIUU

29.11.

epynnoeas

13.

OmpeznenieHne  MacCoOBOW  WJIH
00BEMHOM JTOJIU BBIXOZA MPOAYKTA
OT TEOPETUIECCKH BO3MOYKHOTO

06.12.

epynnoeas

14.

OnpeneneHne  MaccoBOW  WJHM
00BEMHOM 10NN BBIXOZA MPOIYKTa
OT TEOPETUYECKH BO3MOYKHOTO

13.12.

2pynnoeas

15.

I/IHI[I/IBI/II[yaJ'IBHI)IC KOHCYJIbTallun

20.12.

2pynnoeas

16.

Brruncnenne Maccel win oObema
MPOAYKTa PEAKIUU IO HU3BECTHOMN
Macce WIH O0BEMY HMCXOJHOTO
BEII[ECTBA, COAECPKALIETO TPUMECH

27.12.

2pynnoeas

17.

Brruncnenne Maccel win oObema
MPOAYKTa PEAKIMU IO HU3BECTHOMN
Macce WIH OO0BEMY HCXOJHOTO
BEII[ECTBA, COAECPKANIETO TPUMECH

10.01.

2pynnoeas

18.

Haxoxaenne macchl (KOTUYECTBA,
00beMa) MPOAYKTa PEAKINH 10

17.01.

epynnoeas




HCXOJTHOMY BEIIIECTBY,
HAXOJSAIIEMYCsI B pACTBOPE

19.

Haxoxxnenne macchl (KOJIHYECTBA,
o0beMa) MpOAYyKTa pEaKIUu IO
UCXOJTHOMY BEIIIECTRY,
HAXOJSAIIEMYCsI B pACTBOPE

24.01.

epynnogas

20.

NHnuBuyanbHbIe KOHCYIbTAIIUN

31.01.

2pynnoeas

21.

OxucnauTenpHo-
BOCCTaHOBUTEIILHBIC PEAKIIUH.
PaccranoBka ko3¢ punueHToB
METOJIOM 3JICKTPOHHOTO OajlaHca

07.02.

epynnoeasi

22,

OxucauTenpHo-
BOCCTaHOBHTEIILHBIC PEAKIIUH.
PaccranoBka ko3 punmeHToB
METOJIOM 3JICKTPOHHOTO OajlaHca

14.02.

epynnoeas

23.

OxucauTenpHo-
BOCCTaHOBUTEIILHBIC PEAKIIUH.
PaccranoBka ko3 punmeHToB
METOJIOM TOJIypeaKIui

21.02.

epynnoeas

24,

OxucnauTensHo-
BOCCTaHOBUTEIIbHBIC PEAKIINH.
PaccranoBka k03¢ UIEHTOB
METOJIOM TOJTYpEaKIIUH

28.02.

2pynnoeas

25.

w

WuauBuayaibHble KOHCYIbTAIUN

07.03.

2pynnosas

26.

Haxoxxnenne maccobl (KomuecTBa
BEIIIECTBA, 00bEeMa) IO IIETOYKE
IIPEBPAICHUI

14.03.

epynnoeas

27,

Haxosxnenue macchl (KoJimyecTBa
BEIECTBA, 00bEMa) IO IIEMOYKE
IIPEBpAILCHUI

28.03.

2pynnosas

28.

Haxosxnenne Macchbl (KoJiMuecTBa
BEIIIECTBA, 00bEMa) IO IIETIOYUKE
IIPEBpAICHUI

04.04.

epynnogas




29.

Pemrenne 3aJa4 Ha Ka4Y€CTBCHHOC
OMnpeaACIICHUEC KATUOHOB 1 aHNMOHOB
HCOPTraHNYCCKUX BECIICCTB

11.04.

2pynnoeas

30.

Pemenue 3a1au Ha KaueCTBEHHOE
onpezeeHue KaTHOHOB U aHUOHOB
H€OpI‘aHI/I‘IeCKI/IX BCIICCTB

18.04.

epynnoeas

31.

Pemrenne 3aa4 Ha Ka4Y€CTBCHHOC
OmnpeaACIICHNEC KATUOHOB 1 aHNMOHOB
HCOPTraHNYCCKUX BECIICCTB

25.04.

epynnogas

32.

Pemenue 3a/1au Ha KaueCTBEHHOE
omnpezeeHue KaTHOHOB U aHUOHOB
H€0pFaHI/I‘I€CKI/IX BCIIICCTB

02.05.

epynnoeasi

33.

Pemenue 3a1a4 Ha KAUECTBEHHOE
OMnpeaACIICHNEC KATUOHOB 1 aHNMOHOB
HCOPIraHNMYCCKUX BCIICCTB

16.05.

cpynnoeasi

34.

Pemenue 3a/1ay Ha Ka4eCTBEHHOE
onpezeieHue KaTHOHOB U aHUOHOB
H€0pFaHI/I‘I€CKI/IX BCIIICCTB

23.05.

epynnoeas

Bcero

34

11

23




KanennapHo - TeMaTHYeCKOe MJIAHHPOBAHHE

nporpammbl «O3agadeHHast XMMUsD» Bo3pact 16 ser.
neaaror J0MoJTHUTeJIbHOro oopasoBanus Kosnecnukona 1O.B.
rpynna 3 rojaa ody4eHust

3aHA
THHA

Ne TeMBI

HaumeHoBaHue pa3jiesia, TeMbI

Jdara

Yacobl

Conep:xxkaHue 1esITeJIbHOCTH

TeopeaneCKaﬂ 4acTb 3aHATUSA

HpaKTI/I‘IGCKaH 4acCTb 3aHATUSA

KoanuectBO
4acoB

®opma
OpPraHu3aunu
eI TeJIbHOCTH

KoaunuectBo
4acoB

dopma
OpraHu3anuu
AeATeJIbHOCTH

BBoaHoe 3austue. Th

06.09.

2pynnoeas

Haxoxnenue MOJIEKYJISIPHOM
(GbopMyJIbl BEIIECTBA 110 MAaCCOBBIM
JOJISIM BXOIAIINX B HETO
XUMHYECKHX DJIEMEHTOB

13.09.

cpynnoeas

Haxoxnenue MOJIEKYJISIPHOM
(dbopMyJsIbl BEIIECTBA 110 MAacCOBBIM
JOJISIM BXOAIINX B HETO
XUMHYECKHUX DIIEMEHTOB

20.009.

cpynnoeas

Haxoxnenne MOJIEKYJIIPHON
bopMyIbI ra3zoo0pa3Horo
BeliecTBa Mo Macce (00bemy,
KOJINYECTBY BEILECTBA) MPOJYKTOB
CrOpaHusl W TUIOTHOCTH €T0 IMapoB
110 KaKOMY-JIM00 APYroMy razy

27.09.

epynnoeas

Haxoxnenne MOJIEKYJIIPHON
bopMyIbI ra3zoo0pa3Horo
BeliecTBa 1Mo Macce (00bemy,
KOJINYECTBY BEILECTBA) MPOJYKTOB
CTOpaHusl W TUIOTHOCTH €T0 IMapoB
110 KaKOMY-JIM0O APYroMy razy

04.10.

epynnoeas

I/IHI[I/IBI/I)IyaJ'II)HaH KOHCYJIbTallus

11.10.

2pynnoeas




7. Haxoxnenne wmaccel  (o6wema) | 18.10. 2pynnosas
OpOAYKTa peakluu T0  Macce
(06BeEMmMY) HCXOJTHOTO
OpPTraHU4ecKOro BEIIIECTBA,
COJIepPIKAIIETO IPUMECH (Ha
npuMepe  aJKaHOB,  aJKEHOB,
QJIKaJIMCHOB, AJIKWHOB)
8. Haxoxnenne wMaccel (oO0bema) | 25.10. 2pynnosas
NPOJYKTa peakiuu TI0 Macce
(00BeMYy) HCXOTHOTO
OpPraHU4ecKOTro BCIIICCTBA,
COAEPKAIIETO MIPUMECH (Ha
npUMepe  aJKaHOB,  aJIKCHOB,
AJIKa/IN€HOB, AJIKUHOB)
9. Haxoxnenne Maccel  (o6bema) | 08.11. epynnosgas
OPOAYKTa pEakluu IO Macce
(00bemy) HCXOJTHOTO
OpPTraHUYeCKOTO BEIIIECTBA,
COJICPKAIIETO IPUMECH (Ha
npuMepe  aJlKaHOB,  QJIKCHOB,
AJKaIMeHOB, AIKMHOB)
10. Pemenne 3amau  wHa  BeIXOX | 15.11. 2pynnosas
MPOYKTa
11. Pemenne 3amau  Ha  BBRIXOX | 22.11. 2pynnosas
MPOYKTa
12. Pemenne 3amau  Ha u30wITOK | 29.11. 2pynnosas
OJIHOTO U3 BEIIECTB
13. Pemenne 3amau  Ha u30wITOK | 06.12. 2pynnosast
OJIHOTO U3 BEIIECTB
14, Pemenne 3amau  Ha u30wITOK | 13.12. 2pynnosasi
OJTHOTO U3 BEIIECTB
15. OcymiecTBieHne nenouku | 20.12. I'pynnosas

IIPEBPAIICHN, pElIeHUuEe 10 HeH




SKCTIIEPUMEHTAIbHBIX  3amau™ (Ha
IpUMEpPE YIIIEBOIOPOIOB)

16.

OcyuecTBieHue LENOYKU
[IPEBPAILCHNM, pEelIeHUuEe II0 HeH
SKCIIEPUMEHTAIBHBIX  3amad™ (Ha
IpUMEpPE YIIIEBOIOPOIOB)

27.12.

I'pynnosas

17.

OcyuecTBieHue LENOYKU
IIPEBPAILCHNM, pEelIeHUue II0 HeH
SKCTIEPUMEHTAIBHBIX  3amau™ (Ha
IpUMEpPE YIIIEBOIOPOIOB)

10.01.

epynnogas

18.

OcyuiecTBieHue LENOYKU
IIPEBPAILCHNM, pEelIeHUue II0 HeH
SKCIIEPUMEHTAIBHBIX  3amau™ (Ha
npuMepe  KHCIOPOJCOAEPIKAIIX
OpPraHMYECKUX BEIIECTB)

17.01.

cpynnoeasi

19.

OcymiecTBieHne LETIOYKHU
MIPEBpAILCHUH, pEIIeHUuEe MO0 Hel
OKCIEPUMEHTAIBHBIX  3a7ad™ (Ha
npuMepe  KUCIOPOACOIEPIKAIINX
OpPraHUYECKUX BEIIECTB)

24.01.

epynnoeas

20.

OcymiecTBieHne LETIOYKHU
MPEBPAILCHUI, PENIEHUE IO HeHl
SKCIIEPUMEHTANBHBIX  3a1ady™ (Ha
npuMepe  KUCIOPOACOICPKAIIUX
OpPTaHHYECKUX BEIIECTB)

31.01.

2pynnoeas

21.

Ocy1iecTBiieHNE LIETOYKH
[IPEBPAILICHN, CBA3BIBAIOIIECH
OpraHNYECKHE U HEOPTaHUYECKHE
BelllecTBa. Pemienue no Hen
JKCHEPUMEHTAIBHBIX 3a7a4

07.02.

2pynnoeas

22,

OcyniecTBiieHUE ETTOYKU
[IPEBPAILCHN, pEelIeHUue II0 HeH
SKCIIEPUMEHTANBHBIX  3aj1a4™ (Ha

14.02.

epynnoeas




npumepe a30TCOICPIKAITIX
BEIIIECTB)

23.

OcyuecTBieHue LENOYKU
[IPEBPAILCHNM, pEelIeHUuEe II0 HeH
SKCIIEPUMEHTAIBHBIX  3amad™ (Ha
npumepe a30TCOoJIEPIKAIIUX
BEIIECTB)

21.02.

epynnogas

24,

SN

MNuauBuayanbHas KOHCYJIbTALMS

28.02.

2pynnoeasi

25.

PaccranoBka ko3¢ uirieHTOB B
OKHUCJIUTEITHLHO-
BOCCTAaHOBUTEJIBHBIX PEAKIHUAX C
y4acTUEM OPTaHUYCCKUX BEIIECTB
METOJJaMH JIEKTPOHHOTO OanaHca
Y MOJypEAKIMI

07.03.

epynnogas

26.

PaccranoBka ko3¢ GHIEHTOB B
OKHUCJIUTEITLHO-
BOCCTAaHOBUTEJIbHBIX PEAKIHUAX C
y4acTUEM OPTaHUYCCKUX BEIIECTB
METOJJaMH JIEKTPOHHOTO OanaHca
Y TTOJTyPEAKIIHI

cpynnoeasi

27,

PaccranoBka k03¢ (pUIIMEHTOB B
OKHCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUIX C
y4acTHEM OPTaHUYECKUX BEIIECTB
METO/IaMH JIEKTPOHHOT 0 OanaHca
Y NIOJIypEaKIUI

28.03.

2pynnoeas

28.

Omnpenenenne OpraHMuecKux
BEIIIECTB C ITOMOIILI0
KaueCTBEHHBIX peakluii (aJIKaHbl,
HEeTpe/IeTbHBIE YTIIEBOIOPO/IBI,
OJIHOATOMHBIE TIpe/ieTIbHbIC
CIIUPTHI, MHOTOATOMHBIE CITHPTHI,
(heHOIBI, aTbIeTH/IbI, KAPOOHOBKIE

04.04.

2pynnosas




KHCJIOTHI (0OCOOCHHOCTH
MYypaBbUHOM KUCIIOTHI), OSNKH,
JKUPBI, YTIECBOJIBI)

29.

Onpenenenne opraHMuecKux
BEIIECTB C MOMOIIBIO
KaueCTBEHHBIX peaKiuii (AJIKaHBbI,
HeNnpeeNbHbIE YTIIEBOAOPOIBL,
OJTHOATOMHBIE TIPECIbHBIE
CHUPTHI, MHOTOATOMHBIE CIIUPTHI,
(beHOoIbI, anbIeruasl, KapOOHOBBIE
KHCJIOTHI (0COOCHHOCTH
MYpaBbUHOM KUCIIOTHI), OCTIKH,
JKUPBI, YTIIEBOJIbI)

11.04.

epynnoeas

30.

OrnpezenieHne OpraHuyecKux
BEIIECTB C MOMOIIBIO
KAueCTBCHHBIX PeaKInii (ATKaHBI,
HENpeeIbHbIE YTIIEBOAOPOIBL,
OJIHOATOMHBIC TIPE/ICTbHBIC
CIUPTHI, MHOTOATOMHBIE CIIUPTHI,
(EHOJTBI, AJTbICTH/IBI, KAPOOHOBEIC
KHUCTIOTHI (0COOEHHOCTh
MYypaBbUHOM KUCIIOTHI), OCTTKH,
JKUPBI, YTIIEBOJIbI)

18.04.

epynnoeas

31.

Ornpenenienre OpraHnuecKux
BEIIIECTB C MOMOILBIO
KAueCTBCHHBIX peaKInii (AJTKaHBbI,
HENpeeNbHbBIE YTIIEBOAOPOIBL,
OJIHOATOMHBIE TIpeIeTTbHBIC
CIUPTHI, MHOTOATOMHBIE CIIUPTHI,
(EHOJTBI, AJTbJICTH/IBI, KAPOOHOBEIC
KHUCTIOTHI (0COOEHHOCTh
MYypaBbUHOM KUCIIOTHI), OCTTKH,
JKUPBI, YTIIEBOJIbI)

25.04.

epynnoeas




32. Pemenune skcriepuMeHTaTbHBIX 02.05. |1 1 2pynnosas
3a71a4 [0 OPraHUYECKON XUMUU
33. Pemenue sxcriepuMeHTaIbHBIX 16.05. |1 1 2pynnosas
3a7a4 [0 OPraHUYeCKON XUMUU
34. NHnuBuyanbHas KOHCYJIBTAIHS 23.05. |1 1 2PYNnosas
Bcero 34 11 23




KanenaapHo - TeMaTu4eckoe NJaHNpPOBaHHe
nporpammbl «O3agadeHHass XMMuUs» Bo3pact 17 jer.
neaaror J0MoJTHUTeJIbHOro oopasoBanns Kosnecnukona FO.B.

rpynna 4 roga ody4eHust

3aHA
THHA

Ne TeMBI

HaumeHoBaHue pa3jiesia, TeMbI

Jdara

Yacobl

Conep:kaHue 1eAITeJIbHOCTH

TeopeaneCKaﬂ 4acTb 3aHATUSA

HpaKTI/I‘IGCKaH 4acCTb 3aHATUSA

Kouan4ectBo ®opma
4acoB OpPraHu3aunu
eI TeJIbHOCTH

KouaunvecTBo dopma
4acoB OpraHu3anuu
AeATeJIbHOCTH

BBoaHoe 3austue. Th

06.09.

1 2PYNnosas

N

-

Bsoanoe 3anstue. Th

13.09.

-

1 2pynnoeas

Hanmcanue 351eKTpOHHBIX 1
rpaduueckux Gopmysa aTOMOB U
MOHOB 3JIEMEHTOB

20.09.

1 2pynnosas

Hanmcanue 351eKTpOHHBIX 1
rpaduueckux Gopmysa aTOMOB U
MOHOB 3JIEMEHTOB

27.09.

1 2pynnosas

Pacuetsl CKOPOCTH pCaKlnu I10
N3MCHCHHUAM KOHHGHTpaHI/Iﬁ
BCIICCTB, NaBJICHUS, TCMIICPATYPHI

04.10.

1 epynnosas

Pacuetsl ckopocTH peaknuu 1o
WU3MEHEHUSM KOHLEHTpalun
BEIIECTB, JaBJICHUS, TEMIIEPATYPHI

11.10.

1 2pYnnosas

OrnpezneneHne KOHCTAHTBI
paBHOBECHS

18.10.

1 epynnosas

Pemenue 3ana4y Ha cMelieHUE
XUMHYECKOTO PAaBHOBECHSI IPH
U3MEHEHUU TEMIIEPATypHl,
JTaBJICHUS, KOHIIEHTPaIHiA
BEILECTB, JCHCTBUU KaTaJIM3aTOPA.
BrlIntonHEHNE SKCITEPUMEHTAIBbHON

25.10.

1 epynnosas




paboThI

Pemenne 3amad Ha cMeleHue
XUMHUYECKOT'O0 PAaBHOBECHSI TIPH
W3MEHEHUU TEMIIEPaTyphl,
JIaBJICHU s, KOHIICHTpAIIUK
BEILIECTB, AECMCTBUU KaTaJIU3aTopa.
BrinosiHeHnE SKCIEPUMEHTAIBHOM
paboThI

08.11.

epynnoeasi

10.

w

3&,[[3‘11/1 Ha CMCIIMBAHUC paCTBOPOB

15.11.

2pynnoeas

11.

SN

3ajauu Ha CMEIIMBAaHKE PACTBOPOB

22.11.

[

epynnoeas

12.

Ilepexon ot onHOrO BUAA
KOHLICHTpAaLU K IPyromy.
BrinonHeHne dKkcepuMeHTalIbHON
paboThl

29.11.

cpynnoeas

13.

Ilepexon ot onHOrO BUAA
KOHIIEHTpAaLUi K IPyromy.
BrinonHeHne dKcepuMeHTalIbHON
paboThl

06.12.

cpynnoeasi

14.

Pemenne 3amay Ha THTMYHEIC
TEXHOJOTHYECKHE MTPUEMbI
MPOMBIIIUIEHHOTO TOTyYEHUS
BEIECTB (Ha MpUMEPE CUHTE3a
aMMHaKa, METaHoJIa, TPOU3BOJCTBA
CEPHOU KUCIIOTHI)

13.12.

epynnoeas

15.

Pemenue 3a1a4 Ha TUIINYHBIC
TEXHOJOTHYECKHUE MTPHUEMbI
MPOMBIIIJICHHOTO IMOJIYYCHHUA
BeleCcTB (Ha MpUMEpE CUHTE3a
aMMHaKa, MeTaHoJIa, TPOMU3BOICTBA
CEPHOU KUCIIOTHI)

20.12.

epynnoeas

16.

Pemrenne 3a1a4 Ha TUITMYHBIC
TCXHOJIOTUYCCKUC ITPUCMBI
MMPOMBIINIJICHHOT'O IMMOJIYYCHU A

27.12.

epynnoeas




BEIECTB (Ha MPUMEPE CHHTE3a
aMMHaKa, MeTaHoJIa, TPOU3BOICTBA
CEPHOM KUCIIOTHI)

17.

Pemenne 3amaq Ha TUHIIMYHEIC
TEXHOJIOTHYECKUE TIPHEMBI
MPOMBIIIJICHHOTO TTOJTy4eHUS
BEIECTB (Ha IPUMEPE CHHTE3a
aMMHaKa, METaHoJIa, TPOU3BOJCTBA
CEPHOM KUCIIOTHI)

10.01.

epynnoeasi

18.

Pewienne 3ana4 Ha OCHOBHBIE
CBOICTBa METAJJIOB. Bhinonxnenue
HKCIIEPUMEHTAIbHON PabOThI

17.01.

epynnoeasi

19.

Pemenue 3a1a4 Ha OCHOBHBIE
CBOMCTBA MeTAJUIOB. BEITTOIHEHNE
SKCTIIEPUMEHTAIBHON PabOThI

24.01.

cpynnoeas

20.

Pemenne 3ana4 Ha OCHOBHBIE
CBOICTBa METAJJIOB. Bhinonuenue
HKCIIEPUMEHTAIbHON PabOThI

31.01.

epynnoeas

21,

DJIEKTPOIH3

07.02.

cpynnoeasi

22,

(o3}

DneKTpoauns3

14.02.

-

-

2pynnosas

23.

Pemrenue 3aga4 Ha OCHOBHEIE
CBOMCTBA HEOPTaHUUECKUX
BemecTB. BeimoaHeHme
SKCIIEPUMEHTAILHON pabOTHI.

21.02.

epynnoeas

24,

Pemrenue 3aga4 Ha OCHOBHEIE
CBOMCTBA HEOPTaHUUECKUX
BemecTB. BeimoaHeHe
SKCIIEPUMEHTAILHON pabOTHI.

28.02.

epynnoeas

25.

Penrenue 3amad Ha OCHOBHEIE
CBOMCTBA HEOPTaHUUECKUX
BemecTB. BeImoaHeHe
DKCIIEPUMEHTAJIbHOU PabOTEHI.

07.03.

epynnoeas

26.

Penrenue 3amad Ha OCHOBHEIE

14.03.

2pynnoeas




CBOICTBA HEOPTaHUYECKUX
BemiecTB. BeimoaHeHne
AKCIIEPUMEHTAIBHON PaOOTHI.

27. KomOunupoBanHblie 3a/1a4u 110 28.03. |1 1 2pynnosas
HEOPraHWYECKOM M OpraHuyeCcKoi
XUMUHI

28. KoMOuHHMpOBaHHBIE 3a]1a4H 110 04.04. |1 1 2pynnosas
HEOPraHWYECKOU U OpraHu4eCcKOn
XUMHH

29. KomOunupoBanHblie 3a/1a4u 10 11.04. |1 1 2pynnosas
HEOPraHWYECKOM M OpraHuyeCcKoi
XUMHH

30. IToaroroska k EI'D. TectoBbIe 18.04. 1 1 2pynnosasi
3aJaHHs

31. IToaroroska k EI'D. TectoBbIe 25.04. 1 1 2pynnosasi
3aJaHHs

32. [Toaroroska k EI'D. TecroBsie 02.05. |1 1 2pynnosas
3aJlaHus

33. [Toaroroska k EI'D. TecroBsie 16.05. |1 1 2pynnosas
3a/laHus

34, WHauBuayanbHast KOHCYJIbTalUs 23.05. |1 1 2pynnoeas

Bcero 34 11 23
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