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IMosicuuTeILHAS 3aNIMCKA.

B o0yuenun xumuu OOJIbIIIOE 3HAYEHHE MMEET SKCIEPUMEHT. AHAIU3UPYysSd pe3yNbTaThl
MIPOBEJICHHOTO OIIBITA, yUalrecs YOeKTarTCs B TOM, YTO T€ WJIM MHBIC TEOPETUYECKUE MPEACTABICHUS
COOTBETCTBYIOT WJIHM MPOTHBOPEYAT pPEaTbHOCTH. TOJBKO OCYIIECTBISS XUMUYECKHI AKCHEPUMEHT,
MO>KHO MPOBEPUTH TOCTOBEPHOCTH MPOTHO30B, CJCTAaHHBIX HA OCHOBE TEOPHH.

AKTYaJlbHOCTH OINpEACISICTCS TeM, YTO HCIOJIb30BaHUE HMHHOBALIMOHHOTO 000pPYIOBaHHS
texHonapka «lllkonpHb1it KBaHTOpHYM» 103BOJISIET KAUECTBEHHO U3MEHUTH ITPOLIECC 00YUECHUS XUMUH.
KonnyecTBeHHBIE AKCIIEPUMEHTHI TIO3BOJIAT MMOJIYYaTh JOCTOBEPHYIO HH(POPMAIIHMIO O MPOTEKAHUH TEX
WM MHBIX XMMHUYECKHX IPOLIECCOB, CTPOCHUHU BELIECTBA.

Ienaroruveckasi uesaecoodpasnocts Ilporpammsel 3akitovaercss B TOM, YTO OHA IO3BOJISET
chopMUpOBaTh Y 00yUYaOIIUXCSI LIETOCTHYIO CUCTEMY 3HAHUW, YMEHUN U HABBIKOB, KOTOPBIE ITO3BOJIST
UM TIOHSTH OCHOBBI MMPOTEKAHUS XUMHUYECKUX PEAKIIUNA U CTPOCHUE BEILIECTBA.

Hesn: opranu3amus 00pa3oBaTENIbHON AEITEIBHOCTH B chepe JOMOTHUTEIHLHOTO 00pa30BaHMs,
KOTOpasl HalpaBiIeHa Ha CO3[JaHHMEe YCJIOBUI Ul pacIIMpeHUs COJep KaHus o0Iero oopazoBaHus 1is
pa3BUTHS Yy YYalIMXCS €CTECTBCHHOHAYYHOW, MaTeMaTHYecKoW, HH(OPMAIMOHHOW TPaMOTHOCTH,
(GopMHpOBaHUS KPUTHMYECKOIO U  KPEaTMBHOIO MBILIUICHHS, COBEpPILICHCTBOBAHUS HABBIKOB
€CTECTBEHHOHAY4YHOW HAIIPABICHHOCTH.

HoBu3zna HpOFpaMMbI OCHOBAaHa Ha HCIIOJIB30BAHWH B OJSKCIICPHMCHTAJIbHBIX Ha6JIIOI[eHI/I$IX
LII/I(1)pOBOI71 XHUMHYECKOH na6opaTopI/H/1 C KOMIIJICKTOM OATYHMKOB U IIPpOIrpaMMHbBIM O6€CHC‘ICHI/ICM, qTo
IMMO3BOJIACT IOJYYaTb HC TOJIBKO I/IH(l)OpMaHI/IIO 0 KAaUCCTBCHHBLIX CTOPOHAX OJKCICPUMCHTA, HO U O
KOJIMYCCTBCHHBIX.

IInanupyemsle pe3yjbTaThl ocBoeHus [IporpaMmmbl
Oo0yuariue:

— HayuuTh ncnonb3ys BO3MOXKXHOCTH IU(PPOBOIA JTaOOpaTOPHH IO XUMUU OCHOBHBIM ITPHEMaM
KOJIMYECTBEHHBIX UCCIIEJOBAHNI XUMHUUECKHI SIBICHUH 1 CBOIMCTB BEIIECTB;

— HAy4YUTh OCHOBHBIM TIpME€MaM OIHMCAHMS, aHaiu3a © (QOPMYJIMPOBAHUS BBHIBOJIOB
XUMHUYECKHUX UCCIIEOBAHUIA UCTIONB3Ys UG POBOE 000pYyI0BaHUE

— O3HAKOMHUTH C TpaBHJIaMHU 0e30macHOi paboThl ¢ 00OpyHOBAaHUEM, HEOOXOTUMBIM JIJIS
MPOBEJICHHS OTBITOB.

PasBuBaroumme:

- pa3BUBATh CIIOCOOHOCTH BJIaJIEHUSI KOMIIBIOTEPOM (HOYTOYKOB);

—  pa3BHUBaTh HAaBBIKH MOCTPOEHUS MOJIENIEH U HAYYUTh OCHOBaM paboThI ¢ 000pYIOBAHUEM U
MIPOrpaMMHBIM 00eCIIeUYeHUEM;

- CrocoOCTBOBAaTh  MPOPECCHOHAIBHOW  OpPUEHTAlMM  OOYYAroUIUXCs,  YCHJIMBAs
MEXITPEIMETHYIO HHTETPAIIIO 3HAHUM U YMEHM, paccMaTpUBasi MPUKJIIAJAHbIE BOIPOCH TEXHUYECKON
HAIPaBJIEHHOCTH;

— dbopMupoBaTh y OOy4aromuxcs YMEHHE CaMOCTOATEIbHO MNpPUOOpEeTaTb U MNPUMEHSThH
3HAHUS,

—  pa3BHBaTh NPOCTPAHCTBEHHOE MBIIIICHHE U BOOOpaKEHHE.

BocnurareanHbie:

- BOCITUTBHIBATh YMEHHUE pab0TaTh B KOMaH e, 3 (HEKTUBHO paclpeaessiTh 00I3aHHOCTH;
—  BOCIIUTHIBATh TBOPUYECKOE OTHOIICHHE K BHIMOIHAEMON padboTe;
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- dbopMupoBaTh MOTPEOHOCTH K UCCIENOBATEIbCKON  JEATENbHOCTH, CTpPEMJIEHHE K
CaMOBBIPAKEHUIO Y€pe3 UCCIIEJOBAaHUE

Karteropusi o0y4arwmmxcs

OoOyuenue o [Iporpamme BeneTcs B pa3HOBO3PACTHBIX TPYIIAX, KOTOPHIE KOMIUICKTYIOTCS U3
obyuaronmmxcs 13 — 17 net (8 — 11 kinacc). Pekomenmyemoe konruecTBo oOydaromuxcs B rpymme — 10
YEeJIOBEK.

Cpoxu peajm3zanuu

[Tporpamma paccuntana Ha 1 roa. OOmiee KOJIMYECTBO YacOB B TOJI COCTABIIAET 68 yacos.

DopMBbI U PEKUM 3aHATHH

[Iporpamma peanmusyetrcss 1 pa3 B Hemento mo 2 akaaemMuueckux dvaca (40 MUHYT), MEXIY
3aHATUAMU 10 MUHYTHBIN IepephIB.

[IporpaMma BkiItOYaeT B ce0sl TEOPETUUYECKUE M IpakTHueckue 3aHsaThs. dopma oOydeHUs —
OYHasl, P HEOOXOIMMOCTH BO3MOXEH MEepPeXo]l Ha JUCTAaHIIMOHHYIO (popMy 0OyueHHs IpU COrIacuu
pOIUTENEH.

Oo6pa3oBarenbHast [lporpamma mnpeamnonaraeT BO3MOXKHOCTb OpraHM3allMM U IPOBEJIEHUS C

0o0y4arolyUMHUCs  KyJbTYpHO-MAacCOBBIX MEpONPUATHHA, B TOM 4HCIE€ KOHKYpPChI, MapagoHBI,
KOH(EPEHIINHU U T.J., @ TAKKE UX YIaCTHEM B KOHKYPCHBIX MEPONPHUATHSX, Kak (popMa aTTecTalllu 110

Kypcy.
dopma opranuzanum 3aHaTuil — rpynnosas. O0yyatommuecs: paboTaroT B nape.

dopma IpoBeIeHNUS 3aHATUN:

—  Ha 9Tale M3yyeHHs HOBOI'O MaTepHaa - JIeKIUs, 00bICHEHHE, paccKa3, IEMOHCTpPALUS;

—  Ha)dTame 3aKperuIeHus U3y4eHHOro MaTepHaa - 6ecesa, AMCKyCCHs, MpaKTHUecKas padoTa;

—  Ha 3Tane MOBTOPEHMS HM3YyYEHHOIo MaTepuaia - HaOlroJeHHe, YCTHBIH KOHTPOJb (Ompoc,
Oecema), TBOPUECKOE 3a/1aHHUE;

- Ha OJTare IMPOBCPKHU IOJYUCHHBIX 3HAHUUA - BBINTOJTHEHHE JOITOJIHUTEIBbHBIX SaI[aHI/If/'I,
MyOJIMYHOE BBICTYIIJICHUE C J€MOHCTPALUEN pe3yIbTaTOB pabOThI

®opMBbI NOABEICHUSI HTOTOB PeaJM3alui MPOrpaMMbl

B nporiecce 00yueHust mpoBOASTCS pa3Hble BUABI KOHTPOJIS HAJl pe3yJbTaTUBHOCTHIO YCBOCHUS
IPOrpaMMHOT0 MaTepHaia.

Busl koHTpOIIS:

- BxonHoil (mpenBapuTeNbHbIN) KOHTPOJIb - MPOBEpKa COOTBETCTBUS KayeCTB HAYAIBHOIO
COCTOSIHUSI 00y4aeMoro nepej ero 00yuyeHHeM.

- [lepBuyHas nuarHocTuka — ompesencHue oOpa3oBaTENbHBIX OXUIAHUNH peO&HKa, ero
OTHOIIICHUH ¥ 00pa30BaTENbHBIX MOTPEOHOCTEH (NMMPOBOAUTCS TIOCIE W3Y4YEHHUS TIEPBOM TEMBbI
IIPOrPaMMBl).

- Texymuii KOHTPOJIb — MPOBOJUTCS HA 3aHATUSAX B BUIE HAOIIOAECHUS 32 yCIIeXaMu KaXkI0TO
yuamerocs. [IpoBoauTcst 00CyXeHHE PEe3yIbTaTOB OMBITOB U (POPMYTUPYIOTCS OOIIME BHIBOIBI

- TemaTH4ecku KOHTPOJIb — MPOBEPKa PE3ylbTaTOB OOYyYEHMS TOCIE MPOXOXKICHUS TEMBI.
[TpoxoauT B BUAE TECTOBOTO KOHTPOJISA, 3aLIUTHI IPOEKTA U T.1.
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- HUToroBplii  KOHTpPOJb - TMPOBEpPKAa pPe3ydbTaTOB OOYYEHHMs MOCIE  3aBEpLICHUS
00pa30oBaTeNbHOI MPOTrpaMMBbl, B KOHIIE Y4€OHOT0 rojla B BUE 3aIUTHI POSKTOB.

Y4yeOHo-TeMaTHYECKHIl IJIAH

o HanmMmeHnoBanue KomanuectBo yacos dopma
] pa3/ieioB H TeM Bcero Teopus IIpakTHKa KOHTPOJIA
BxoaHoit
1 Beenenue 2 1 1 A
KOHTPOJIb
MeToanl NO3HAHUSA B [lepBuunas
XUMHUH. MarHOCTHKA
2 11 4 7 A »
DKCIEepUMEHTAIIbHBIC Texymmit
OCHOBEI XUMHUH KOHTPOJIb
Texymi
3 CrtpoeHue BemecTBa 10 3 7 yumn -
TemaTnueckuit
Texymui
4 XHUMHYECKUE PEaKIun 16 4 12 ym o
TemaTnuecknit
Texymui
5 | MHoroo6pasue BelecTB 16 4 12 yoMa
TemaTnuecknii
6 [TpoextHas paboTa 11 2 9 Wrorossiii
B Manbix rpynmnax KOHTPOJIb
7 Hrorosoe 3aHsaTue 2 2
HUTOI'o 68 18 50

Conep:xanue yueOHOro njiaHa

BBenenue (2 yaca)

Teopus: Broanoe 3anstue. MHCTpykTax mo TexHuke Oe3omacHocTd. [IpaBmia moBeneHus B
TexHomapke. IlpaBmia pabGoTbl ¢ HarpeBaTenbHbIMH Ipubopamu. IlpaBunma paboTel ¢
JIETKOBOCIUTAMEHSAIOIIUMUCS KuAKOCTsIMU. [lpaBuia Oe3omacHocTH mnpu paboTe CO IIeNoYamH,
KACIOTaMU M JAPYrUMHM XHMHUYECKMMHU BellecTBaMu. IIpuembl oOpaiieHus cO CTEKISHHOH u
baphopoBOi XUMUIECKON TTOCYIOM.

[IpakTuka: 3HaKOMCTBO C HU(POBONW XUMHUECKOW Jabopatopueil. JlaTuuku s M3MEpeHHI.
Hcnons3oBaHne JaTYMKa TEMITEPATYpPhl INIATHHOBOTO JUIS ONIPEEIICHHS TEMIIEPATYPBI BOJBI.

MeToabl NO3HAHKMS B XUMHH. JKCIIEPUMEHTAJIbHbIE 0CHOBBI XMMuM (11 yacos)

Teopusa. XuMHUECKMH DOKCHepuMEHT. ['opeHue - CHOXKHBIA 3K30TEPMUYECKUN IIPOLECC.
dusnueckue CBOMCTBA BellecTBa. Temmneparypa kuneHus. Temneparypa ruiaBieHus. PacTBOpuMoCTb
BEILECTB.

[TpakTuka. Pa6ora co cnuptoBkoil. M3ydueHne cTpoeHHs IUIAMEHU CIHUPTOBKU U MapaduHOBON
CBEYU C IIOMOIIBIO 1aTYUKA BBICOKOU TEMIIEpaTyphI.

W3mepenune temnepaTypbl KUIIEHUS BOJABI C MOMOIUIbIO Ja0OPaTOPHOTO TEPMOMETpPA U JTaTUMKA
TEMIIEpaTyphl.

Onpenenenne TeMnepaTypsl IUIABICHNUS U KPUCTAIIN3AaLUN METALIA.

Ornpezenenre BOJONPOBOIHON U TUCTUITUPOBAHHON BOJIBI.

M3y4eHne pacCTBOPUMOCTH BEIIECTBA B 3aBUCUMOCTH OT TEMIIEPATYPBHI.

TennoBoii 3¢ ekt pacTBOpEHHS BELIECTB B BOJE.

HaGnronenue 3a pocToM KpHCTaJIOB.



Crtpoenue BemectBa (10 yacoB)

Teopus. Atombl. Monekyinbl. Monbl. BemectBa MONIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHUS.
Tunel KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX CTPOECHUS. DJIEKTPOJIUTHI U
HE3JIEKTPOJIUTHI. KilacChl HEOpraHuuecKkux coequHeHnil. Kuciorel 1 ocHoBaHusl. THIUKATOPBI.

IIpaktuka. CocraBieHHEe MOJENEH MOJIEKYJ] M Pa3IU4HbIX KPUCTALUIMYECKHUX PEUIETOK IpU
IIOMOIIA KOHCTPYKTOPA.

Temnepatypa miaBieHUs BELIECTB ¢ PA3HBIMU TUIIAMHU KPUCTAJUIMYECKUX PEIIETOK.

Kiaccel Heopranmueckux coeauHeHuid. Kucimotel m ocHoBanus. Muaukaropsl. OmnpeneneHue
XapakTepa cpell PU MOMOILIU Pa3JIMYHbIX UHIUKATOPOB.

Onpenenenne pH pa3auyHbIX cpen.

DNEKTPOIUTHI U HEIJIEKTPOIIUTHI.

CunpHbI€ U cl1abble JIEKTPOIIUTHL.

OnpeneneHne KOHLIEHTPALMU COJIH 10 3JIEKTPOIIPOBOJHOCTH PacTBOPA.

Xumnueckue peakunu (16 yacon)

Teopus. Kiaccuduxauus xumudeckux peakuuid. TemnoBodt 3¢ (eKkT XUMHUYECKOW peakIuH.
CxkopocTb xumMuueckoi peakiuu. Peakinum nonnoro oomena. Turposanue. ['uaponus. OkucauTenbHo-
BOCCTAaHOBUTEJIbHBIE PEAKIINH.

IIpakTuka. Pa3noxeHne KpuCcTaIOTHAPATa.

Brienenue U NoriaomeHue TeMmIoThl — IPU3HAK XUMUYECKON peaKLUu.

Peaknus meritpanuzanuu. TernoBoii 3 GeKT peakuy THIpOKCHIa HATPHS C YTIIEKHACITBIM Ta30M.

OnpezneneHue KOHLEHTPALMK BELIECTB KOJOPUMETPUYECKHM METOJIOM IO KaJuOpOBOYHOMY
rpaduky.

B3aumoneiictBue rupokcuia 6apus ¢ CepHOM KUCIOTOM.

N3yuenune peakiiuu B3auMOACHCTBUSA CYJIb(UTA HATPUS C IEPOKCHIOM BOJOPO/A.

N3menenue pH B X011€ OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

N3ydeHne BAUSHUS pa3IndHbIX (PAKTOPOB Ha CKOPOCTh XUMUYECKUX PEAKIUH.

Omnpenenenne pH pacTBopoB coseit

Mmuoroodpa3ue Bemects (16 yacoB)

Teopus. Merannel 1 ux coeguHenus. Hemeramnel u ux coeauHenus. [IpocTeie W CIOXKHbBIE
BeniecTBa. Opranndeckue Bemecta. CnupTol. KapOOHOBBIE KUCTOTHL. AMUHOKHUCIOTHI.

ITpakTuKa.

IImaBiieHME U KpUCTAIUIU3ALUS CEPBIL.

B3anmopeiicTBre N3BECTKOBOW BOJBI C YTIIEKHUCIIBIM T'a30M.

N3ydeHune CBOKCTB CEPHUCTOTO I'a3a U CEPHUCTOU KHUCIIOTHI.

OCHOBHBIC CBOMCTBA aMMHaKa.

Nzyuenue oOpa3iioB MeTauioB. [l[enodynbie U me109H03eMeNbHbIE METaILITbI.

N3ydenune TeMneparypbl KUIIEHUS OJJHOATOMHBIX CIIUPTOB.

OKWuCIeHHEe CIUPTOB.

Bimsnane xecTkoi BOABI Ha MBIJIO.

Ornpezenenue cpeabl pacCTBOPOB AMUHOKHUCIIOT.

IMpoexTHasi padoTa B MmaJbIx rpynnax (11 gacon)
Teopus. IIpoext. Bunpl npoextos. Kak padorats Hax nmpoekToM. BeiGop TeMbl IpoeKkTOB
[IpakTuka. BeimonHeHre TPOEKTHOM paboThI. 3aluTa MpoeKTa.

Hrorosoe 3ausitue (2 yac)
ITonsenenue uroros kypca. Urpa.



Kanennapublii yueOHblii rpadguk

Ne
w/n Tema 3ansaATHA ®opma 3aHATHSA ®opma KOHTPOJIA
Bgenenue (2 yaca)
BBomnoe 3amstue. MHCTpykTaxk 1o TexHuKe Oe3omacHocTd. IIpaBuia
1 TEOPHS ompoc, 6ecena
noBeJieHHsl B TexHomnapke. [IpaBuia paboTsl ¢ XMMHYECKMM 000pyIOBAHUEM.
3HakOMCTBO ¢ HuPOBO XUMHYECKOH jabopaTopueil. aTUUKU IS
2 . bp patop A MpaKkTHUKa ompoc, becena
U3MEpEHUN.
Metoabl mo3HAHMA B XUMHUH. JKCIIePMMeHTAIbHbIe 0CHOBbI XumMuM (11 yacos)
3 XUMUYECKUH 3KCIIEpUMEHT. ['OpeHue - CII0KHBIN 3K30TEPMUYECKUI IPOLIECC. Teopus orpoc, 6ecena
Pabota co ciuproBkoii. MI3ydenne cTpoeHus miaMeHu o0CyXIIeHHE Pe3yIbTaTOB
4 CIMPTOBKM M TmapauHOBOM CBEYM C TMOMOIIBIO JIaTYMKA BBICOKOM IIPAKTHKA OTbITa U POPMYTUPOBKA OOIINX
TEMIIEPATYPBI. BBIBOJIOB
dusnueckue CBOWCTBA BelllecTBa. leMIiepaTypa KuimeHus. Temieparypa
5 B patyp patyp TEOpHs ompoc, becena
IIJIABJICHUSI.
W3mepeHnue TteMmepaTypsl KUINEHHMS BOABI C MOMOILNBIO J1a00OpaTOpPHOTO 00CYyXKJICHUE PE3YIIbTATOB
6 TEPMOMETPA U AATUYMKA TEMIIEPATYPHI. 1IPaKTHKa orbITa M OPMYIHPOBKA OOIINX
BBIBOJIOB
o0CyXJleHUe Pe3yIbTaTOB
7 Onpenenenre TemMnepaTypsl IJIaBICHNUS U KPUCTAIUIM3ALUU METaJLIA. NpaKTHKa OTIBITA 1 OPMYTHPOBKA OBIIIX
BBIBOJIOB
. . 00CyXJIeHHE pe3yIbTaTOB
8 Onpenenenre BOAONPOBOAHON U TUCTUILIIMPOBAHHON BOIBI. NpaKTHKa OTIBITA 1 OPMYTHPOBKA OBIIIIX
BBIBOJIOB
9 PactBOopuMOCTB BEHECTB. Teopus ompoc, Gecena




I/I3yquI/Ie PaCTBOPUMOCTH BEIICCTBA B 3aBUCUMOCTH OT TEMIICPATYPHI.

o0CyXJIeHHe Pe3yIbTaTOB

10 MpaKTHKa onbITa ¥ (HOPMYITUPOBKA OOIIHMX
BBIBOJIOB
. o0CyKJIeHIE pe3yIbTaToOB
11 Temmoroii 3¢heKT pacTBOpEHUS BEIIECTB B BOJIC. NpaKTHKA OTIBITA 1 OPMYTHPOBKA OBIIIX
BBIBOJIOB
5 o0CyXJleHHEe Pe3yIbTaTOB
12 Habmionenne 3a pocToM KpuCTallIoB TEOpusl, MPaKTUKa | OMbITa U (OPMYIUPOBKA OOIIHUX
BBIBOJIOB
[IpoMex)yTOUHBIIT KOHTPOJIb MO TeMe: «MeTonbl TO3HAHUS B XUMUH.
13 Teopust, npakTHKa TecTtupoBanue 1o reme
DKCTepUMEHTAIBHBIE OCHOBBI XUMUM).
Ctpoenue BemectBa (10 yacon)
Atombl. Monekynbl. MoHbl. BelecTBa MOJIEKYISPHOTO U HEMOJEKYJISPHOTO
14 cTpoeHus. TUIBl KPUCTATUYECKUX PEUIETOK. 3aBUCHUMOCTh CBOICTB BEIIECTB Teopus ompoc, 6ecena
OT UX CTPOCHUS
. o0CyXJleHUEe Pe3yIbTaTOB
CocraBieHue Mojieneit MOJIEKYJT M pa3IMUHbIX KPUCTAIIIMUYECKUX PELIETOK PU
15 IIPaKTHKa omnbITa U (popMynupoBKa OOITHX
MTOMOLIY KOHCTPYKTOPA.
BBIBOJIOB
00CyXJIeHHE Pe3yTbTaTOB
Temmeparypa maBieHHs] BEMIECTB C PAa3HBIMH THUIAMH KPHCTALTHYECKUX
16 IIPAKTHKA OTbITa U POPMYTUPOBKA OOIINX
pELIETOK
BBIBOJIOB
17 DNEKTPOIUTHI U HEITEKTPOIIUTHI. TEOPHS orpoc, 6ecena
18 Knaccel Heoprannueckux coenuHeHnid. Kucnotel u ocHoBaHus. IHOUKATOPEI. Teopus orpoc, becena
00CyXJIeHHE Pe3yIbTaTOB
19 Omnpenenenue xapakrepa cpe/l Ipu MOMOIIH Pa3InYHbIX WHAUKATOPOB. MPaKTHKA ombITa ¥ (popMynHpoBKa 00X

BEIBOJIOB




o0CyXJIeHHe Pe3yIbTaTOB

20 [Tonsitue o pH MpaKTHKa onbITa ¥ (HOPMYITUPOBKA OOIIHMX
BEIBOJIOB
00CyXIIeHUE Pe3yIbTaTOB
21 Onpenenenne pH paznuuHbIX cpen. IIPAKTHKA OTbITa U POPMYIUPOBKA OOIIUX
BBIBOJIOB
o0CyXKIeHUE Pe3yIbTaTOB
29 CunbHble U cradble IeKTPOIUTHIL. [IPAKTHKA OTIBITA 1 OPMYTHPOBKA OGIIHX
BEIBOJIOB
23 [TpomexyTOuHBII KOHTPOJIb 10 TeMe: «CTpoeHHEe BEIIeCTBaY. NPaKTUKa, TEOPHUS TectupoBanue 1o Teme
Xumnueckue peakunu (16 yacon)
24 Knaccudukanuss xumudeckux peakinuid. TermoBoil 3QQekT XUMUYecKoit Teopus ompoc, Gecena
peaKIuH.
o0CyXJleHUe Pe3yIbTaTOB
25 Pasjosxenne KpuCTaLIOriapara. IPaKTUKa OnbITa U HOPMYITMPOBKA OOIIHX
BEIBOJIOB
. 00CyXJIeHHE Pe3yIbTaTOB
26 Brigenenue v mornouieHue TermioThl — MPU3HAK XUMUYECKOH peakInu. MpaKTHKa OmBITA H (BOPMYIHPOBKA OGIIHX
BEIBOJIOB
Peaknusa weitrpanuzanuu. TemnoBoi 3 @exT peakiuu rUAPOKCHUIa HATPHUS C 00CYKI€HHE PE3YNIbTaTOB
27 YIIIEKHCIIBIM Ta30M. MpaKTUKA ombITa ¥ HOPMYTUPOBKA OOIIHNX
BEIBOJIOB
. 00CyXJIeHHE pe3yIbTaTOB
28 CKOpocTh XMMHYECKOH PEAKIIUH. TIpaKTHKA OIbITa U (POPMYIUPOBKA OOIIMX
BEIBOJIOB
. o0CyXJleHle Pe3yIbTaToB
29 N3ydeHne BIUSHUS PA3IMIHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKUX PEaKITU. MpaKTHKa OTBITA H (hOPMYJIHPOBKA OGIIIHX

BBIBOJIOB




Peakmun nonnoro ooMeHa.

30 TEOpHS ompoc, becena
o0CyXJIeHHe Pe3yIbTaTOB
31 KauecTBeHHbIe peakiiy Ha HOHBI. Pelienne sKkcrepuMeHTaIbHbIX 3a/1a4. NPaKTHKA OTbITA 1 OPMYITHPOBKA OBIIIX
BBIBOJIOB
32 Turposarue. Teopus ompoc, 6ecesia
OmnpeneneHre KOHIEHTPAMU BEIIECTB KOJOPHUMETPUYECKHMM METOJOM IO OGCYIKICHHE Pe3yTbTATOR
33 KanmOpOBOYHOMY TpauKy. IpPAaKTHKA OnbITa ¥ (POPMYITUPOBKA OOIIMX
BBIBOJIOB
B3aumogeiicTBue ruapokcuia 6apusi ¢ CEpHOI KUCTIOTOM. 00CYKICHUE PE3yIIbTATOB
34 MpaKkTHKa ombITa ¥ popmMynupoBKa 0OIIHX
BBIBOJIOB
35 IMaaponus. TEeOpHs ompoc, becena
. o0CyXJleHUe Pe3yIbTaTOB
36 Onpenenenue pH pactsopos coneit MPaKTHUKA OTbITa U POPMYITUPOBKA OOIINX
BBIBOJIOB
OKuCINTENEHO-BOCCTAHOBUTENIbHBIE peakuuu. N3zyuenue peakuuu o0CyXJleHUe Pe3yIbTaTOB
37 B3aMMOJICHCTBUS CyIb(pUTa HATPUsI C IEPOKCHUIOM BOJOPO/JIA. IIPaKTHKa omnbITa U (opMynupoBKa OOTHX
BBIBOJIOB
. 00CyXJIeHHE Pe3yIbTaTOB
38 N3menenne pH B X0/1€ OKMCIUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIIUH. NpaKTHKA OTbITa M (OPMYIHPOBKA OBIIHX
BBIBOJIOB
39 ITpomexyTOUHBIH KOHTPOJIb 10 TeMe: «XUMHYECKHE PEaKIm». [TpakTuka, Teopus TectupoBanue o Teme
MHuoroo0pa3ue Bemectn (16 yacoB)
40 Hemeranmibl 1 ux coequHEHNUS. TEOpHs ompoc, becena




41

IInaBneHue n KpucTajljin3anus CCphI.

IIpaKTHUKa

o0CyXJIeHHe Pe3yIbTaTOB
onbITa ¥ (HOPMYITUPOBKA OOIIHMX
BEIBOJIOB

42

B3anmoneicTBre N3BECTKOBOM BOJBI C YIJIEKUCIIBIM Fa30M.

IIPAKTHKA

o0CyKJIeHIE Pe3yIbTaTOB
OTBITa U POPMYIUPOBKA OOIINX
BBIBOJIOB

43

HSy‘leHI/IC CBOMCTB CCPHUCTOI'O I'a3a U CepHHCTOﬁ KHCJIOTHI.

IIpaKTHUKa

o0CyXJleHHEe Pe3yIbTaTOB
ombITa ¥ (popmMynupoBKa OOIIHX
BEIBOJIOB

44

OCHOBHEBIE CBOMCTBAa aMMHAKA.

IIpaKTHKa

00CyXJIeHUE Pe3yIbTaTOB
OTbITa U POPMYITUPOBKA OOIINX
BBIBOJIOB

45

MerTanibl 1 UX COSAMHEHMUSI.

Teopus

ompoc, 6ecena

46

Nzyuenune o6pasos metaiioB. [l{enouHble U 1MeT09HO3eMeNIbHBIE METaJLIbI.

IIPaKTHKa

o0Cy>KJIeHIE Pe3yIbTaTOB
onbITa ¥ (HOPMYTUPOBKA OOIIHX
BBIBOJIOB

47

HpOMC)KYTO‘-IHHﬁ KOHTPOJIb 11O TCME: ((HeOpl"aHI/ILIeCKI/Ie BCIICCTBa»

Teopus

ompoc, 6ecena

48

OpraHI/I‘leCKI/IC BCIICCTBA

Teopus

ompoc, 6ecena

49

N3yuenne TeMrepaTypbl KAIIEHHUS] OJHOATOMHBIX CITUPTOB.

IIPaKTHKa

o0CyXJleHUEe Pe3yIbTaTOB
onbITa ¥ (HOPMYTUPOBKA OOIIHMX
BBIBOJIOB

50

CnupTsl ¥ MX CBOMCTBA.

IMpaKTHUKa

00CyXJIeHHE pe3yIbTaTOB
OTbITa U POPMYIUPOBKA OOIIUX
BBIBOJIOB

51

OkucneHue CnmpToB.

IIPaKTHKa

o0CyXJleHle Pe3yIbTaToB
ombITa ¥ (HOPMYITUPOBKA OOIIHX
BBIBOJIOB

10




Kap60HOBBIC KUCJIOTHI. AMHHOKHUCIIOTEI.

52 TEOpHS ompoc, becena
. o0CyXJIeHHe Pe3yIbTaTOB
53 Bunsinune jKkecTKoH BOBI HA MBLIO. MpaKTHKa onbITa U (HOPMYITUPOBKA OOIIHX
BBIBOJIOB
00CyX/IeHHE Pe3yIbTaTOB
54 Omnpenenenue cpebl paCTBOPOB aMHUHOKHUCIIOT. NpaKTHKA OTIBITA 1 OPMYTHPOBKA OBIIIX
BBIBOJIOB
. [IpakTuka,
55 ITpomesxyTOouHBIH KOHTPOJIb 110 TeMe: «MHOroo0pasue BeIecTB Teopis TectupoBanue 1o Teme
IIpoexTHast paGoTa B MaJbIX rpynnax (11 yacos)
56 [Ipoekt. Buael npoekros. Kak paboTaTh Ha/l IPOEKTOM. Teopus orpoc, 6ecena
o7 Opranu3zannoHHoe 3aHsTie. BeiOOp TeMbI IPOEKTOB. TEOPHS orpoc, 6ecena
i 00CyXJIeHUE TPOMEXYTOUHBIX
58 BeinonHenue npoeKkTHOH paboThlI. npakTHKa YKI p yT
Pe3yaBTATOB B MAJIBIX TPYIIIIaxX
i 00CyXKI€HHE TPOMEKYTOUHBIX
59 BeinonHenue npoekTHOH paboThlI. npakTHKa YA p yT
pe3ysIbTaTOB B MAJIbIX Ipynmax
i 00CyKIeHHE TPOMEKYTOUHBIX
60 BrinonHenne npoekTHON padoTHI. npaKTHKa YK p yT
pe3ysIbTaTOB B MAJIbIX Ipynmax
i 00CyXJIeHUE TPOMEXYTOUHBIX
61 BrinonHenne npoekTHON paboThI. npaKTHKa YKL p yT
pe3yabTATOB B MAJIBIX TPYIIaxX
62 [IpencraBnenue u 3amuTa MPOEKTOB. MPaKTHUKA 3alUTa TPOEKTOB
63 IIpencraBnenue u 3amuTa MPOEKTOB. MPAaKTHUKA 3alIUTa TPOEKTOB

Hrorosoe 3ansitue (2 4ac)
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64

Htorosoe 3austue

IIpaKTHUKa

IlonBenenue UuTOoros

12




PecypcHoe obecnieuenue IlporpamMmmbl

Mamepuanvno-mexnuueckoe ooecneuenue:

—  HOYTOYKH C yCTaHOBJICHHBIM HEOOXOAUMBIM ITPOrPAMMHBIM 00eCIIeueHIEM;

—  UHTEpaKTHBHAS MaHEb;

—  1udpoBas (KOMIBIOTEpHAs J1aboparopusi), BKIIOYAONIas MPOrpaMMHO-annapaTHBIN
KOMILJIEKC ¥ HaOOp JaTYMKOB;

Yueono-memoouueckoe ooecneuenue:

— [Tpunoxenue K MUQPpPoBOH 1aboparopuu. MeToauYeCKe PEKOMEHAANHU 110 XUMHUH
JUTSL TIPETIOJaBaTessl.

— [Tpunoxxenue k uuppoBoi sadopaTopuu. MeTonuyeckue pEeKOMEHIAIMH IS
pOBEICHUS JTaOOPaTOPHBIX PadOT IO XUMHUH.

- [Tonomape B.E. Peanuzauus o0pa3oBarenbHBIX NpOrpaMm MO XUMHH M3 4acTu
yueOHOro miuaHa, ¢GOpMHUpYeMOW  y4yaCTHHKaMu  0Opa3oBaTeNbHBIX  OTHOLICHHWH, C
UCIIOJIb30BaHUEM JieTcKoro TexHomapka «llIkonbubiii KBantopuymy». Metoaudeckoe mocoowue.\
B.E. Ilonomapes. — M.: LleHTp ecTecTBEHHO-HAYYHOT'O U MaTeMaTH4ecKoro oopazosanus, 2021-
S7c.

- becnnamos  IL.1. Peanuzanuss o0Opa3oBaTeNbHBIX MPOrpaMM IO XHUMHU C
UCIIOJIb30BaHuEeM JieTcKkoro TexHomnapka «lIkonsHbrit KBantopuym» 8- 9 kinaccsl. MeTonuueckoe
noco6ue.\ I1.1. Becnanos. - M.: LleHTp eCTeCTBEHHO-HAYYHOTO H MATEMATHIECKOT0 00pa3oBaHus,
2021- 121c.

- Hopodees M.B. Peanuzamusi 00pa3oBaTeNbHBIX TPOrpaMM 1O XUMHH C
UCIIOJb30BaHuEM JeTckoro TexHomapka «lIkonsHbiii Ksantopuym» 10 - 11 kiaccsl
(yrayoneHHbId ypoBeHb). Metoauueckoe mocooue.\ M.B. Jlopodees. - M.: IlenTp ecTecTBeHHO-
Hay4YHOTO U MaTeMaTH4ecKoro oobpasosanus, 2021- 161c.
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