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IHosicHUTEJLHAA 3aNIUCKA.

B oOyuenun xumum OOJBIIOE 3HAYCHHE UMEET HKCIEPUMEHT. AHATM3UPYS Pe3ybTaThl
IPOBEICHHOIO OIbITa, ydaluecs yOeXIarTcsi B TOM, YTO T€ WM HHBIE TEOPETHUYECKHUE
IIPEACTABJICHUS] COOTBETCTBYIOT WM IPOTUBOpPEYAT pEalbHOCTH. TOJIBKO OCYILECTBIISA
XUMHUYECKUM DKCIEPUMEHT, MOXKHO IIPOBEPUTH JOCTOBEPHOCTh IIPOTHO30B, CIEIAHHBIX Ha
OCHOBE TEOPHH.

AKTYaJIbHOCTB OTIPENENSAETCS TEM, YTO MCIIOJIb30BaHHE WHHOBAIMOHHOTO 00OPYIOBaHUS
texHonapka «llIkonpHblii KBaHTOpHYM» MO3BOJISET KaYECTBEHHO U3MEHHUTH IIPOIecC 00yUYeHUs
xumud. KonndyecTBeHHBIE HSKCHEPUMEHTBHI MO3BOJAT MONIYyYaTh AOCTOBEPHYIO HWH(GOPMAIHIO O
IIPOTEKAHNUU TEX WM MHBIX XUMHUYECKUX IPOLIECCOB, CTPOCHUN BEUIECTBA.

Heuarornqeucaﬂ IIeJ'Iec006pa3HOCTL HpOFpaMMbI 3aK/JIl04acTCca B TOM, 4YTO OHa
IIO3BOJISAACT C(bOpMI/IpOBaTB y o6yqa101u14xc;{ HCJIIOCTHYHO CUCTCMY 3HaHI/II7I, YMCHI/Iﬁ N HAaBBIKOB,
KOTOPBIC IIO3BOJIAT HM IIOHATH OCHOBBI HNPOTCKAHHA XHUMHYCCKUX peaKHI/Iﬁ U CTPOCHHUC
BCIICCTBA.

Hean: opranuzanus o00pa30BaTENbHOM JAEATENBHOCTH B cdepe JIOMOJHUTEIHLHOIO
o0Opa3oBaHusi, KOTOpas HalpaBlieHA Ha CO3/JaHUE YCIOBUHM s pACIIUPEHUs COAEPIKaHUS
oOmiero oOpa3oBaHusl JUIs pa3BUTHS y Y4YalIMXCS €CTECTBEHHOHAY4YHOH, MaTeMaTH4YecKOH,
MH(OPMALIMOHHON TI'PaMOTHOCTH, (OPMUPOBAHUSA KPUTUYECKOTO M KPEATHMBHOI'O MBIILIECHUS,
COBEPLICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHO! HAIIPABJIEHHOCTH.

HoBuzna IIporpamMmbl OCHOBaHa Ha UCIOJB30BAHUM B  JKCIEPUMEHTAIBHBIX
Ha0JII0/IeHUAX HU(POBON XUMUYECKOHN JIaDOpaTOPUH ¢ KOMIUIEKTOM JAaTYUKOB U IMPOTrPaMMHbBIM
o0ecreyeHneM, 4TO MO3BOJSIET MOJIyyaTh HE TOJBKO MH(OPMAIMIO O KaYeCTBEHHBIX CTOPOHAX
HKCIIEPUMEHTA, HO U O KOJIMYECTBEHHBIX.

IInanupyemsle pe3yabTaThbl ocBoeHHs [IporpamMmbl
Oo0yuariue:

—  Hayuuts ucnonb3yst BO3MOKHOCTH LHU(POBOI 1abopaTopuu MO XMMHUHU OCHOBHBIM
npreMaM KOJIMYECTBEHHBIX MCCIIEJOBAaHUI XUMUYECKHH SBJICHUN U CBOMCTB BEIIECTB;

- HAay4YUTb OCHOBHBIM IIpHEMaM OIIMCAaHUA, aHAJIN3a U q)OpMy.]'IHpOBaHI/ISI BBIBO10OB
XUMHUYECKHX HCCIIeI0OBaHUI UCTIONB3Ys IM(poBOE 060pyROBaHHE

- 03HAaKOMUTH C MpaBuUiIaMH 0e30macHON paboThl ¢ 000pYJOBaHHEM, HEOOXOIMMBIM
JUISL IPOBE/IEHUS OMBITOB.

PasBuBaromme:

—  pa3BHBAaTh CIIOCOOHOCTH BJaJICHHUS KOMIBIOTEPOM (HOYTOYKOB);

—  pa3BHBaTb HaBbIKM IIOCTPOEHHUS MoOJeNed M HaydyuTh OCHOBaM palOThl ¢
000py/10BaHUEM U NIPOTPAMMHBIM 00ECTIEUEHUEM;

—  crnocoOCTBOBaTh MpO(eCCHOHANBHOW  OpHEHTAllMM  O0y4aroIluXcs, YCHINBas
MEXIPEAMETHYIO HMHTETpAallMI0 3HAaHWM W YMEHMH, paccMarpuBas IPUKIAJHBIE BOIPOCHI
TEXHUUYECKOH HaNpaBIeHHOCTH;

- dbopMupOBaTh Y 00Y4AIOMIUXCS YMEHHE CAMOCTOSTEILHO NPUOOpPETaTh U NPUMEHATh
3HaHUS;

—  pa3BHBaTh IPOCTPAHCTBEHHOE MBIIIJIEHUE U BOOOPAKEHUE.



BocnurareanHble:

- BOCIIUTHIBaTh yMeHHE paboTaTh B KoMmaHae, J(PGEKTUBHO paclpeneisaTh
0053aHHOCTH;

— BOCIIUTBIBATh TBOPYECKOE OTHOIIICHHE K BBIOIHICMOMN padoTe;

— dbopMupoBaTh MOTPEOHOCTh K HMCCIEAOBATENBCKOW JICATEILHOCTH, CTPEMJICHHE K
CaMOBBIPKEHUIO Yepe3 HCCIIeT0BaHUE

Karteropusi o0yuyawmmxcs

O6yuyenne mno Ilporpamme Bemercss B Pa3HOBO3PACTHBIX TIpyHmax, KOTOpHIE
KOMIUIEKTYIOTCST M3 oOyuwatommmxcs 15-17 ner (8-11 kiacc). Pexomenpyemoe KOJIMYECTBO
obOyuarontuxcs B rpynme — 10 denoBek.

Cpoxu peanusanuu

[Tporpamma paccumntana Ha 1 roa. OOG1iee KOJIMYECTBO YacOB B TOJ] COCTaBIIsIeT 68 yacos.

DopMBbI U PeKUM 3aAHATHI

[Iporpamma peasnuzyercst 1 pa3 B Henmento 1o 2 akageMudeckux vaca (40 MUHYT), MEXIY
3aHATUAMU 10 MUHYTHBIN IEpephIB.

[TporpaMMma BkIItOUaeT B c€0s1 TEOPETUUECKHUE U MpaKTUUYecKue 3auatus. @opma oOyueHus
— OYHas, NpU HEOOXOAUMOCTH BO3MOXKEH MEpeXoj Ha JUCTaHIMOHHYIO (GopMy oOydyeHMs NpHU
COTJIACHU POJIUTEIICH.

Ob6pasoBarenbHas [Iporpamma npearnosiaraeT BO3MOXXKHOCTh OPraHU3aLUK U TIPOBEICHUS C
00y4aromyUMHUCs KYJIbTYPHO-MAacCOBBIX MEpOIPHUATUH, B TOM YHCIE KOHKYPCHI, MapadoHsl,
KOH(pEepeHIIMH M T.O., a TaKXkKe HUX Y4YacTHeM B KOHKYPCHBIX MEpOINpHUATHSX, Kak Qopma
aTTeCcTaluu 110 KypCy.

®opma opraHuzanuy 3aHATUN — rpynnosas. O0yuaromiyecst paboTaroT B Hape.

dopma nIpoBeIeHN 3aHATHH:

—  Ha DJTame M3Y4YeHUs HOBOIO MarTepuaia - JeKIHs, OObICHEHHe, pacckas,
JIEMOHCTpAIUS;

—  Ha JTare 3aKperjieHus U3y4yeHHOTo MaTepuaia - 0ecena, JUCKYCCHsl, TpaKTUYecKast
pabora;

- Ha 3Tare NOBTOPEHUS U3yYEHHOT0 MaTepHala - Hal/IroieHue, YCTHBIM KOHTPOJIb
(ompoc, Gecena), TBOPUECKOE 3ajaHNUE;

- Ha 2Tare MpoOBCPKU MOJTYUCHHBIX 3HAHWH - BBEIIOJTHEHHE JOITOJIHUTEIIbHBIX SaﬂaHHﬁ,
myO0JIMYHOE BBICTYIJICHUE C IEMOHCTpAlUel pe3yabTaToB paboThl

®opMbI NOABEICHUS HTOTOB PeaTn3allii NPOrpaMMbl

B mpouecce o0ydeHuss MpoOBOAATCS pPa3HbIE BUAbI KOHTPOJS HAJ PE3yIbTaTUBHOCTHIO
YCBOEHHUS MIPOTrPAMMHOI0 MaTepuania.

Buael koHTpOIIS:



- BxonHoil (mpenBapuTENbHBIN) KOHTPOJIL - TPOBEPKAa COOTBETCTBUS KA4YEeCTB
HAYaJIbHOTO COCTOSIHHSI 00y4aeMoro mnepes ero 00ydeHueM.

- [lepBruyHas quarHocTUKa — ONpezesneHre 00pa3oBaTeNIbHbIX 0KUAAHUN peOEHKa, ero
OTHOILIEHUA M 00pa3oBaTEIbHBIX MOTPEOHOCTEH (HMPOBOAUTCS IOCIE W3YyYEHHS HEPBOM TEMBI
IIPOrPaMMBl).

- Texymuii KOHTPOJIb — NPOBOJUTCS HA 3aHATUAX B BUJE HAOJIOJCHUA 3a yCIEXaMH
Kaxzoro ydauierocs. IlpoBoaurcs o0cykaeHue pe3ysibTaToB ONBITOB U (OPMYJIHUPYIOTCS 001Ine
BBIBO/IbI

- TemaTuuecku KOHTPOJIb — MPOBEPKA PE3YIbTATOB OOYYEHHUs IOCIE HMPOXOKICHUS
TeMbl. [IpoxoauT B BUI€ TECTOBOrO KOHTPOJIA, 3aLUThI IPOEKTA U T.1.

- WTOroBelii KOHTPOJb - NPOBEpKAa pe3yJbTATOB OOYYEHHUs [OC]Ee 3aBepIICHUs
00pa30BaTeNbHOM IPOrpaMMbl, B KOHIIE YU€OHOI'O I'ojJla B BUJE 3alLUThI IPOEKTOB.

YueOHO-TeMaTHUECKHI IJIaH

Ne Haumenosanue KomauuectBo yacos dopma
pAa3IeioB U TEM Bcero Teopus IIpaktuka KOHTPOJIA
1 Baeaenue. 2 1 1 Bxonanoii
KOHTPOJIb
2 Meroabl nO3HAHUS B 11 4 7 [TepBuunas
XHAMHH. JIMarHOCTHKA
DKCIepUMEHTAIIbHbBIC Texymmit
OCHOBBI XUMHUH KOHTPOJTb
3 CrpoeHue BemecTBa 10 3 7 Texymmii
Temarudeckuit
4 | XuMuYecKHe peaKuu 16 4 12 Texkymuit
Temarudeckuit
) MHuoroo6pasue 16 4 12 Texymuit
BEIIICCTB TemaTnuecknit
6 [TpoektHas pabora 11 2 9 Nrorossrii
B manbix rpymmax KOHTPOJTb
7 HTtoroBoe 3ansatue 2 2
HUTOI'O 68 18 50

Conep:xxanue yueOHOI0 IJiaHa

Beenenue (2 yaca).

Teopus: BonHoe 3ansaTHE. IHCTpyKTak MO TexHUKe Oe3omacHOCTH. [IpaBuia nmoBeneHus
B TexHomapke. [IpaBuia palOoTbl ¢ HarpeBaTenbHbIMH mpuOopamu. [IpaBuna paboTel ¢
JIETKOBOCIUTAMEHSIOIUMUCS KHUAKOCTSIMU. [IpaBuna Ge3zomacHOCTH Mpu paboTe Co IIesiouami,
KUCJIOTaMU M JIPYTUMH XHMUYECKUMH BemiecTBaMu. Ilpuembl oOpamieHusi co CTEKJISHHON U
baphopoBoit XUMUUECKOH MOCYIOM.

[IpakTuka: 3HaKOMCTBO C UH(PPOBON XWMHUECKOW Jiaboparopueit. JlaTumku st
u3Mepenuil. lMcnonp3oBaHue gaTuyuMka TEMIEparypbl IJIaTUHOBOTO Ul ONpPEAEICHUS
TEMIEPATYPbI BOJBI.

MeToabl MO3HAHHS B XMMHH. JKCIIEPUMEHTATbHBIE 0OCHOBBI XuMuHu. (11 yacos)

Teopusa. XUMHUECKUN DKCIIEPUMEHT. ['OpeHHE - CIOXKHBIA DK30TEPMUYECKHUN IPOLECC.
®dusnyeckue CBOMCTBa BeNIeCTBA. lemmepaTypa KUNEHHs. TemmepaTypa IUJIaBJICHUS.
PacTBOpHMOCTB BEIECTB.

[Ipaktuka. PabGora co cnuproBkoil. M3ydeHue CTpoeHHsS IUIAMEHU CIHMPTOBKU U
napauHOBOI CBEYM C MOMOIIBIO IaTYHKA BEICOKOM TEMIIEpaTyphl.



W3mepenue TeMiieparypsl KUIEHUs BOABI C IIOMOLIbIO J1a00paTOPHOToO TEPMOMETpA U
JlaT4rKa TEMIIEPATypEL.

Onpeznenenue TeMeparypsl IUVIABICHUS U KPUCTAIUIM3AlUN MeTaslla.

Oripezesienre BOJOMPOBOIHON U TUCTUIUIUPOBAHHOMN BOJBI.

W3yueHne pacTBOPUMOCTH BEIIECTBA B 3aBUCIMOCTH OT TEMIIEpaTyphI.

TennoBoii 3¢ ekt pacTBOpeHHS BELIECTB B BOJE.

HaOGnronenue 3a pocToM KpUCTaJIIOB.

Crtpoenue Bemectna. (10 yacos)

Teopusi. Atombl. Monekynsl. Monbl. BemnjectBa MOJIEKYISPHOTO M HEMOJIEKYJISIPHOTO
cTpoeHus. TUIbI KPUCTAUINYECKUX PEIIETOK. 3aBUCHUMOCTbh CBOWCTB BEUIECTB OT UX CTPOCHUS.
ONIEKTPONUTBl M HEAEeKTpoiuThl. Kiaccel Heopranumdeckux coeauHeHuid. Kucioter u
OCHOBaHus. THIUKATOPBL.

IIpaktuka. CocTaBiieHHE MOJENEH MOJIEKYJ U Pa3JINYHbIX KPUCTALINYECKUX PELIETOK IPU
IIOMOIIY KOHCTPYKTOPA.

Temneparypa maBiI€HUS BELIECTB C pPa3HbIMU TUIAMU KPUCTAUIMYECKUX PEUIETOK.

Kitaccbl Heoprannueckux coenrHeHui. Kucinorsl u ocHoBanus. IHOIUMKAaTOpBI.
Ornpenenenue xapakrepa cpell Ipy MOMOIIH Pa3IMYHbIX UHIUKATOPOB.

Omnpenenenne pH pa3audHbIX Cpe/l.

DIIEKTPOIUTHI U HEAJIEKTPOIUTHI.

CuibHBIC U CIIa0BIE AJIEKTPOJIUTHI.

OrnpezeneHre KOHLIEHTPALMU COJIU O 3JIEKTPONPOBOAHOCTH PACTBOPA.

Xumunueckue peakuuu. (16 yacos)

Teopus. Knaccuduxarus xumudeckux peakiuii. TernoBoi 3¢ hekT XuMHIECKOi peakinu.
Ckopocth xumuueckoi peakiuu. Peaknuum wuoHHoro oOmena. TurtpoBanue. ['maponwus.
OKHUCIHUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKLIUH.

IIpakTuka. Pa3zinoxeHne KpucTaaioruapara.

Brienenue u nornonieHue TEMIOTh — MIPU3HAK XMMHUYECKON pEeaKLnH.

Peakuus vefitpanuzanuu. TemnoBoil 3Qp ekt peakunu ruApoKCua HaTpus C yIIIEKUCIIBIM
ra3om.

OnpeneneHne  KOHILIEHTpAallMM — BEIIECTB  KOJOPUMETPUYECKUM  METOJIOM IO
KaJIMOpPOBOYHOMY TpaduKy.

B3aumoneiictBue ruapokcuia 6apusi ¢ CEpHOM KUCIOTOM.

W3yueHne peakuy B3auMoJecTBUS Cynb(UTa HATPUS C IEPOKCUIOM BOJIOPOJIA.

N3menenue pH B x01€ OKUCTUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUMI.

N3yueHue BAMSHUA PA3IUUHBIX (AKTOPOB HA CKOPOCTh XMMUYECKUX PEaKIHil.

Omnpenenenne pH pacTBopoB coseit

MHuoroo6pa3sue BemecTB. (16 yacoB)

Teopus. Mertasuibl 1 ux coennHeHus. Hemeranmsl u ux coequHenus. [IpocTeie u ciioxHbIE
BeniectBa. Opranndeckue BemtectBa. Crnuptol. KapOoHOBbBIE KMCIOTHI. AMHHOKHUCIIOTHI.

IIpakTuKa.

[InaBneHue U KpUCTAIIIU3ALMS CEPBI.

B3anmozenicTBre U3BECTKOBOM BOJBI C YITIEKHUCIIBIM Ia30M.

N3yueHune CBOMCTB CEpHUCTOTO r'a3a U CEPHUCTOU KUCIOTHI.

OcHOBHBIE CBOWMCTBAa aMMHAKa.

Nzyuenue oOpa3ioB MeTayuioB. [l{enounble U 1e109HO3eMeNbHbIE METaIbI.

N3y4eHne TemnepaTypbl KHIIEHUS] OJHOATOMHBIX CIIUPTOB.

OKWuCIIeHNE CTUPTOB.

BnusiHue xecTKOW BOJIBI HA MBUIO.

Omnpenenenue cpeapl pacTBOPOB AMUHOKHUCIIOT.



IIpoexTHast padoTa B MaJbIX rpynnax. (11 yacos)
Teopus. [Tpoext. Bunbr mpoektoB. Kak paborate Hag nmpoekToM. BeIOOp TeMBI TPOEKTOB
[IpakTuka. BeinosHeHre mpoeKTHOM paboThI. 3aluTa MPOEKTa.

Hrorosoe 3ansitue. (2 yac)
ITonsenenue utoros Kypca. Urpa.

PecypcHoe o6ecnneuenue IIporpammel

Mamepuanono-mexnuueckoe odecneyenue:

- HOYTOYKH C yCTaHOBJICHHBIM HEOOXOAUMBIM MPOTPAMMHBIM 00€CTICUEHUEM;

— MHTEPAKTUBHAsI I1aHEb;

- udpoBas (KOMIBIOTEpHAs J1abopaTopusi), BKIIOYAIOIIAs MPOrPaMMHO-aNIapaTHbIA
KOMIUIEKC ¥ HabOp JaTYMKOB;

Yueono-memoouueckoe ooecneuenue:

—  Ilpunoxenue x 1uudpoBoit adoparopun. MeToauyeckre peKOMeHAaluu 110 XUMHUH
JUIs IperoiaBaTerisl.

—  Ilpunoxenune x uudpoBoil naGoparopuu. Meroauueckue peKOMEHIALUU IS
IpOBe/IeHUs 1abOpaTOPHBIX padoT M0 XUMUHU.

- [Tonomapes B.E. Peanusanus oOpa3oBaTelbHBIX MpPOrpaMM I0 XMMHMM M3 4acTu
yuyeOHOTO TIaHa, (opMupyemMoil  ydacTHHKaMH  OOpa3oBaTEIbHBIX  OTHOIICHUH, C
UCIIOJIb30BaHueM JieTckoro Texnonapka «lllkonpHbiii KBantopuym». Metoauueckoe mocobue.\
B.E. [lonomapeB. — M.: LleHTp ecTeCTBEHHO-HAy4YHOr0 U MaTeMaTH4ecKoro oopazoBanus, 2021-
S7c.

- becnanos I1.M. Peanuzanuss oOpa3oBaTenpHBIX MpOrpaMm IO XUMHUH C
UCMOJb30BaHUEeM jieTckoro TtexHonmapka «llIkonpneiii  Ksantopuym» 8- 9 kiaccsl.
Meromuueckoe mocobue.\ ILM. BecnamoB. - M.: LleHTp eCTECTBEHHO-HAY4YHOIO W
MaTteMaTHueckoro odbpasosanus, 2021- 121c.

- Hopodees M.B. Peamuzamuss o0pa3oBaTelbHBIX MPOTPaMM IO XHUMHUH C
UCTIONBb30BaHUeM JieTckoro TexHomapka «llkomprbrii Kantopmym» 10 - 11 kmmaccer
(yrnybnenHbiit ypoBeHs). Metoandeckoe mocobue.\ M.B. Jlopodees. - M.: LIeHTp ecTeCTBEHHO-
HAYYHOTO W MaTeMaTHIECKOTO oOpa3oBaHus, 2021- 161c.



Kanennapubiii yueOHblil rpadguk

Ne JaTa npoBeaeHus: 3aHATUSA Koua-Bo ®opma
Tema 3ansaTHSA dopMma 3aHATHS
n/n I'pynna 1 \ I'pynna 2 4acoB KOHTPOJIS
Beenenne (2 yaca)
BBoaHoe 3anatue. THCTpyKTax 10 TEXHUKE
6e3onacHoctu. [IpaBuia noBeaeHus B
1 1 Teopus ompoc, becena
texHonapke. [IpaBuna paboTbl ¢ XUMHUYECKUM
00opynoBaHuEM.
3HAKOMCTBO C HU(PPOBON XUMHUUECKOI
2 1 . . PAKTHKA orpoc, becena
nabopaTtopueii. JlaTuuku A U3MEpEeHHi.
MeToabl MO3HAHHUSI B XUMHMH. JKCIIEPUMEHTAIbHbIE 0CHOBBI XUMuM. (11 yacoB)
XuMuueckui skciepuMent. ['openue -
3 1 . . TeopHs orpoc, becena
CJIOKHBIN 9K30TEPMUYECKUH MPOILIeCC.
o o0cyxIeHne
PaGota co cnuproBkoii. U3yuenue ctpoeHus YA
pEe3yNbTaToOB
JIaMeHU
4 1 . [IPaKTUKa OIIbITA U
CIIUPTOBKHU U MapaMHOBOM CBEYH C TOMOIIIBIO
. ¢dbopmynHMpoBKa
JIATYMKA BHICOKOM TEMIIEPATYPHI.
00IIHX BBIBOJIOB
du3nyecKre CBOMCTBA BEUIECTBA.
5 1 Temneparypa kunenus. Temneparypa TEOpHs ompoc, becena
TIJIABJICHUS.
o0cyxIeHne
N3mepenne Temnepatypbl KUTIEHUS BOJIBI C
pe3yabTaTOB
6 1 TIOMOIIIBIO JTa0OPATOPHOTO TEPMOMETPA U NpaKTHKA OLBITA I
JaT4rKa TeMIEepaTyphl. (bopMy:HpoBKa
0OIIMX BEIBOJOB
oOcyxaeHne
Onpenenenne TemnepaTypsl IJIaBICHUS U pe3ynpTaTOB
7 1 KPUCTAJUIM3ALMU METAJLIA. IpaKTHKa ombITa u
dbopMynrpoBKa
OONINX BBIBOJIOB
8 1 Onpenenenrie BOJAONPOBOIHON U MpaKTUKa o0cyXIeHne




,Z[I/ICTI/IJIJII/IpOBaHHOﬁ BOJBI.

pe3yJIbTaToB
OTIBITA H

dhopmyaupoBKa

0OIIMX BEIBOJOB

9 PacTBOpUMOCTB BELIECTB. Teopus onpoc, Gecera
o0cyxaeHne
N3ydeHnue pacTBOPUMOCTH BEIIECTBA B pe3yNIbTaTOB
10 3aBUCUMOCTH OT TEMIIEPATYPBIL. 1IpaKTHKa OIIbITa U
dbopMynupoBKa
0OIIMX BHIBOJOB
oOcyxaeHune
TeroBoit 3¢ deKT pacTBOpPEHUS BEIIECTB B pe3yiabTaToOB
11 BOJIE. IIPAKTHKA OTIbITA U
dbopmynHupoBKa
0OLIIMX BEIBOJOB
o0cyxIeHne
pe3yNnbTaToB
12 Habmtoienue 3a pocToM KPUCTAIIOB Teopus, OITBITA W
MIPAKTHKA
¢dbopmynHMpoBKa
00IIHX BBEIBOJIOB
i [TpoMexyTOYHBIN KOHTPOJIH TIO TEME: Teopus., Tectnposate
«MeTobl MO3HAHUS B XUMHH.
DKCTepuMEHTAbHBIE OCHOBBI XUMUU fpaKtiKa fo Teme
pume € OCHO .
Crtpoenue Bemecra. (10 yacos)
Atombl. Monekynsl. Monsl. Bemectsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
14 cTpoeHus. TUTIBI KPUCTAIUTMYECKHUX PEUIETOK. Teopus ompoc, 6ecena
3aBUCHMOCTh CBOWMCTB BEIIECTB OT HX
CTPOCHHS
CocraieHre MoJienel MOJIEKYN U Pa3IMuHbIX o0cyxaeHne
15 KPUCTAITNYECKHUX PEIIETOK MPU TTOMOIIU MIPaKTUKA pe3yIbTaToB
KOHCTPYKTOpA. OTIBITA U




¢dbopmynHupoBKa
00IIMX BBIBOIOB

16

Temneparypa 11aBJICHUS BEIIECTB C Pa3HbBIMU
TUIIAMHU KPUCTAJUIMYECKUX PELIETOK

IIpaKTHUKa

oOcyxaeHne
pe3yJIbTaToB
OTIBITA U
dhopmyaupoBKa
OOMINX BBIBOJIOB

17

DNEKTPOIUTHI U HEAIEKTPOJIUTHI.

Teopus

ompoc, becena

18

Knaccer HCOPIraHUYCCKUX COCJIUHECHUM.
KucaoTel m ocHOBaHUS. I/IHI[I/IKaTOPBI.

Teopus

ompoc, 6ecena

19

OmnpeneneHne xapakrepa cpel pyu MOMOIIN
pa3IMYHBIX WHIAUKATOPOB.

IIpaKTHUKa

o0cyxIeHne
pe3yJIbTaToB
OIIBITA U
dbopMynupoBKa
OOMIVX BBIBOJIOB

20

[TonsaTue o pH

ITPpaKTHUKa

o0cyxIeHne
pe3yIbTaToB
OIBITA U
(dbopMynpoBKa
OOIIMX BEIBOJOB

21

Omnpenenenue pH pa3nuuHbIX cpe.

MIPaKTHKa

o0cyxIeHne
pe3yIbTaToB
OIBITA U
(dbopMynrpoBKa
OOIIMX BEIBOJOB

22

CunbHbIC U clTa0bIe OJICKTPOJIUTHI.

IIpaKTUKa

oOcyxeHune
pe3yIbTaToB
OIIBITA U
dbopMynpoBKa
OONINX BBIBOJIOB

23

[TpoMexyTOUHBII KOHTPOIB IO TEME:
«CTpoeHue BEIecTBay.

MIPAKTHKA,
Teopus

TectupoBanue
10 TEME




Xumnueckue peakuuu. (16 yacon)

o4 1 Kiaccudukanms XuMAYeCKUX PeaKIui. 6
TemtoBoit 3 (HEeKT XUMUYECKON peaKIIiH. Teopui onpoc, beceia
o0cyXxaeHue
pe3yIbTaTOB
25 1 Pasnoxenue kpucramioruapara. NpaKTHKa OITBITA W
dbopmynHupoBKa
0OILIIMX BEIBOJOB
oOcyxaeHune
Brinenenue u norjioneHne TerioThl — IPU3HAK Pe3yJIbTaTOB
26 1 XUMHYECKOI PeaKLiuH. MpaKTHUKA OIIbITA U
dbopMynupoBKa
OOIIMX BEIBOZIOB
. . o0cyxIeHne
Peaxmus neiitpanmusanuu. TernoBoit a¢ ekt
pe3yNnbTaToB
27 1 peaKuy THIPOKCH 1A HATPUS C YTIICKHCIIBIM MpaKTHKa OIIBITA U
TasoM. ¢dbopmynHMpoBKa
00IIMX BLIBOJIOB
oOcyxaeHune
. pe3yIbTaToB
28 1 CKopocTh XMMHUYECKOH peakiuu. MpaKTHKA —
(dbopMynrpoBKa
OOIIMX BEIBOJOB
o0cyxIeHne
W3ydeHne BIUSHUS PA3IMIHBIX PaKTOPOB HA pe3yNnbTaToB
29 1 CKOpPOCTb XUMUYECKUX PEAKIUU. IpaKTHKa OomnbITa U
dbopmynupoBka
0OIIMX BEIBOJOB
30 1 Peakuuu noHHOTO OOMEHA. Teopust ompoc, Gecena
KauectBennsbie peakiin Ha HOHBI. Pemienue 06CY>KI[€HI/IC
31 1 AKCIIEPUMEHTAIbHBIX 33/1a4. HpaKTHKa pe3yJIbTAaTOB
OIbITa U




¢dbopmynHupoBKa
00IIMX BBIBOIOB

32 1 Turposannue. Teopus onpoc, becena
Onpenenenne KOHIIEHTPALUK BEIIECTB o0Cyxenune
KOJIOPUMETPUUYECKUM METOJIOM I10 pe3yIbTaTOB
33 1 KaIMOPOBOYHOMY rpadHKy. MIPaKTUKA OIbITA U
dbopmynHupoBKa
0OILIIMX BEIBOJOB
. . oOcyxaeHune
Biaumoeiicteue rufpoKcHsa Oapust ¢ cepHOI PE3YJIBTATOR
34 1 KUCJIOTOH. IpaKTUKA OIBITA U
dbopMynupoBKa
OOMIVX BBIBOJIOB
35 1 IMuaponwms. TEOpHS ompoc, 6ecena
o0cyxIeHne
. pe3yNbTaToB
36 1 Omnpenenenue pH pactBopoB cosneit MpPaKTHKA OLBITA I
¢dbopmynHMpoBKa
001X BHIBOJIOB
o0cyxIeHne
OKUCTNTENEHO-BOCCTAHOBUTEIIBHBIC PEAKITHH.
W3ydeHue peakiuu B3auMOJEHCTBUS CynbpuTa PE3YIIbTATOR
37 1 MpaKTHKa OTbITA U
HATPUS C IEPOKCUIOM BOAOPO/A.
¢dbopmynHMpoBKa
001X BHIBOJIOB
oOcyxeHune
N3menenue pH B X01€ OKUCIUTENIBHO- pe3yJIbTaTOB
38 1 BOCCTAHOBUTEJIBHBIX PEAKIIHM. IIPaKTHKa OIlbITa 1
dhopmynupoBKa
OOIINX BHIBOJIOB
39 1 [IpomexyTOUHBIN KOHTPOJIb IO TEME: [IpakTuka, TectupoBanue
«XUMHYECKUE PEAKIIUN. Teopus o TeMe

MHuoroo6pa3ue BemecTB. (16 yacos)




40 HemeTannsl 1 uX coeTuHEHUS. TEOpUs ompoc, becena
o0cyXxaeHue
- pe3yabTaToOB
41 JIABJICHUE ¥ KPUCTAJUTU3AIINS CEPHI. NpaKTHKA OLLITA K
¢dbopmynHupoBKa
0OIIIMX BEIBOJOB
o0cyxaeHne
. . pe3yNIbTaTOB
B3aumoeiicTBre H3BECTKOBOM BOJIBI C
42 MPaKTHKA OIIBITA U
YTJIEKUCIIBIM Ta30M.
dbopMynupoBKa
0OIIMX BHIBOJOB
o0cyxIeHne
I/I3yquHe CBOMCTB CEpPHUCTOIO Ta3a u Pe3yJIbTATOB
43 CEPHUCTOU KUCIIOTHI. IIpaKTHKa OmbITa U
dbopMynupoBKa
0OIIMX BHIBOJOB
oOcyxaeHue
o . pe3yIbTaTOB
44 CHOBHBIC CBOWICTBAa aMMHaKa. MpPaKTHKA OLBITA 1
(dbopMynrpoBKa
OOIINX BBIBOJIOB
45 Mertajutbl U UX COEAMHEHUS. Teopus ompoc, becena
o0cyxIeHne
€3yJbTaTOB
Nzyuenune obpasnor metawion. [llenounsie u pesy
46 IIpaKTHUKaA OIbITA M
IIEIOYHO3EMETbHBIE METAJLTHI.
¢dbopmynHMpoBKa
0OIIMX BEIBOJOB
[TpoMekyTOUYHBII KOHTPOJIb IO TEME:
47 p yT P TEOpHs orpoc, becena
«Heopraamdeckue BemecTBa»
48 OpraHuyeckue BeIecTBa TeopHst onpoc, Gecesta
49 N3ydeHne TemMneparypbl KHTICHHS 0BCyRIEHHE
OJTHOATOMHBIX CIIUPTOB. HpaKTHKa

pe3yabTaTOB




OmbITa U
¢dbopmynHupoBKa
0OILIIMX BEIBOJOB

50

CnupTsl M UX CBOWCTBA.

IIpaKTUKa

o0cyXxaeHue
pe3yIbTaTOB
OIIbITa U
¢dbopmynHupoBKa
0OILIIMX BEIBOJOB

51

Oxuciienue CIIMPTOB.

IIpaKTHUKa

o0cyxIeHne
pe3yJIbTaToB
OIIBITA U
dbopMynupoBKa
OOMIVX BBIBOJIOB

52

Kap6OHOBLIe KHUCJIOTHI. AMHHOKHUCIIOTEI.

Teopus

ompoc, 6ecena

53

BausHue sxecTkon BOJBbI HA MBLJIO.

ITPpaKTHUKa

oOcyxaeHune
pe3yIbTaToB
OIbITa U
(dbopMynrpoBKa
OOIIMX BEIBOJIOB

54

Ormpenenenne cpeabl PaCTBOPOB AMHHOKHCIIOT.

MIPaKTHKa

o0cyxIeHne
PE3yNIbTaToB
OIbITa U
¢dbopmynHMpoBKa
001X BHIBOJIOB

55

[IpomexyTOUHBIN KOHTPOJIb IO TEME:
«MHorooOpasue BeIecTB»

IIpakTuka,Teopus

TectupoBanue
10 TEME

padora B MaJbIX rpynnax. (8 yacos)

56

[Ipoekt. Buasl mpoektoB. Kak paboTats Haj
IIPOEKTOM.

Teopus

ompoc, becena

57

Opranu3anroHHoe 3aHsTie. Beioop Tembl
IIPOEKTOB.

Teopus

ompoc, becena




58

Beinonnenue npoexkTHOH paboThl.

IIpaKTHUKa

o0cyxaeHue
MPOMEKYTOUHBIX
pE3yJIbTAaTOB B
MaJIBIX TPYyIIax

59

BrimontHeHHE POEKTHOM PabOTHI.

IIpaKTUKa

o0cyXxaeHue
POMEKYTOUHBIX
pE3yJIbTAaTOB B
MaJIBIX TPYyIIax

60

BrinonHeHne npoekTHON paboThI.

IIpaKTHKa

oOcyxeHune
POMEKYTOUHBIX
pe3yIbTaToB B
MaJIBIX TPYTIIax

61

BrlimmonnHeHHE POEKTHOM PabOTHI.

IIpaKTHKa

oOcyxaeHune
IPOMEKYTOUHBIX
pe3yIbTaToB B
MaJIBIX TPYTIIax

62

HpCI[CTaBJICHI/Ie H 3al(nuTa IIPOCKTOB.

IIpaKTHUKa

3aIuTa
MIPOEKTOB

63

HpCJICTaBJ'IeHI/Ie " 3a1uTa MpocKTOB.

MIPaKTHKa

3amuTa
ITPOCKTOB

Hrorosoe 3ansaTue. (1 yac)

64

Hrorosoe 3ausatue

MIPaKTHKa

TlonBenenue
UTOT'OB




