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IlosicHuTeEILHAS 3aMUCKA

HanpagaenHnoctb (1po¢uiib) 001epa3BUBAOLICH MPOTPaMMBI: €CTECTBEHHOHAYYHAs!.
AKTYyaJlbHOCTBH TIpOrpaMMbl. B coBpeMeHHOM o0O0IIecTBE B BOCHHTAHUM OOYYAIOUIMXCS AKLEHT
nenaercss Ha (OPMHPOBAHME JIMYHOCTH, CIIOCOOHOM CaMOCTOSITEIbHO MBICIHUTH, J0OBIBaTH U
NPUMEHATH 3HAHUS, YETKO TUIAHUPOBATh ACUCTBUS, COTpynHHYaTh. [Iprobperenuto oOyyarommmucs
(GYHKIMOHATBPHOTO  HABBIKA  MCCIIEJOBAHUS  KaK  YHHBEPCAJBHOTO  Crocoba  OCBOCHHS
JNEUCTBUTEIBHOCTH  CHOCOOCTBYET  y4eOHO-UCCIEAOBATENbCKAS  ACATEIbHOCTh.  YUEHHYECKOE
WCCIIEIOBAaHUE M0 XHMHHU CIIOCOOCTBYET NPHUOOPETECHHIO HABHIKOB HAYYHOTO aHalIM3a SIBJICHUUN
MPUPOJIBI, OCMBICTICHHIO B3aMMOACHCTBUS 0oOmecTBa u npuposl. COBpEeMEHHBIN 00pa30BaTENbHBIN
mporecc HEMBICIUM 0e3 TOHMCKa HOBBIX, OoJsiee A(PQPEKTHBHBIX TEXHOJOTHH, MPHU3BAHHBIX
COJICHCTBOBATh PAa3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH JeTel, (POPMUPOBAHHUIO HABBIKOB CAMOPA3BUTHS
u camooOpa3oBaHHs. OTUM TpeOOBAaHUSM B TIIOJHOM MeEpe OTBEYAET OKCIEPUMEHTAJIbHAs
JeSITeNIbHOCTh, OCHOBAHHAsl HA BO3pOCIIMX TPeOOBAaHUSAX K YHHBEpPCAIbHOCTH 3HaHUM. PebeHok cam
nmo cebe yxe SBISETCS MCCIEAOBaTENeM, TMpPOSIBISS JKUBOM MHTEpEC K pazIM4yHOro poja
HCCIIEIOBATENIbCKON JIeATEIbHOCTH, B YAaCTHOCTH — K JKCHEpUMEHTUpoBaHuio. Hamia mporpamma
IIOMOTaeT peOEHKY OCBOUTDH a3bl IKCIIEPUMEHTANIbHON PabOThI, pa3BUBAET MBICIUTENIbHbIE ONEpallH,
CTUMYJIMPYET MO3HABATEIbHYI0 aKTUBHOCTb U JIH0003HATEIBHOCTh, (OPMUPYET UHTEPEC K NMPUPOE, K
UCCIIEIOBAaHUSAM. OKCIIEpUMEHTANIbHAS JESTeNbHOCTh IIKOJbHUKOB SIBISIETCS OJHUM U3 METOJOB
pa3BHUBAIOIETO (JIMYHOCTHO-OPUEHTHPOBAHHOTO) OOYy4YeHHs, HANpaBJIEHHOro Ha (opMHpOBaHHE
CaMOCTOSITENIPHBIX HCCJIEIOBATEIbCKUX yMEHUW (IMOCTaHOBKAa TMpobiemMbl, cOop U 00paboTka
uH(popMalny, TpOBEACHUE SKCIEPUMEHTOB, aHAM3 IMOJyYEeHHBIX pe3ynbTaroB). IIpencraBneHHas B
MporpaMMe CHCTEMa Pa3HOOOpPA3HBIX OMBITOB M SKCIEPUMEHTOB CIOCOOCTBYET (HOPMHUPOBAHHIO
L[EJI€YCTPEMJICHHOCTH, Pa3BUTHUI0O TBOPYECKUX CIOCOOHOCTEM U  MPEANOCHUIOK JIOTHYECKOTrO
MBIIILJICHHUS, 0o0beUHSET 3HAHHUS, IOJY4YEHHbIE B XOJE OKCIEPUMEHTHUPOBAHHUSA, ITOMOTaeT
chopmupoBaTh HaBbIKM Oe3ormacHoro moBeneHus B ObiTy. Mcmons3oBanme MKT — TexHosormii B
MPOIIECCe OCBOCHHUS TMPOTPaMMBl CTHOCOOCTBYET (OPMHUPOBAHHIO OCOOOTO THIA MBIIUICHHUS,
XapaKTEePU3YIOMIETOCs OTKPBITOCTEIO M THMOKOCTHIO IO OTHOIIEHMIO KO BCEMY HOBOMY, YMEHHEM
BUJIETh OOBEKTHI U SIBJICHUSI BCECTOPOHHE B MX B3aMMOCBSI3HU, CIOCOOHOCTBIO HAXOIUTh 3 (HEeKTUBHbBIE
BAapUAHTHI PELICHUS PA3TUYHBIX TPOOIIEM.
[Iporpamma mnpemycmarpuBaeT (GOPMUPOBAHHME Yy YydalIMXcs OOLIEy4eOHbIX YMEHUN U HaBBIKOB,
YHHUBEPCAIbHBIX CIIOCOOOB NEATENIBHOCTH M KIIIOYEBBIX KOMIETEHIMNA, YMEHUE CaMOCTOSITENILHO U
MOTHBUPOBAHHO OPTraHU30BBIBATH CBOIO MTO3HABATENIbHYIO I€ATEIbHOCTb.

[IporpamMma coctapiieHa Ha OCHOBAHUHU CJIEYIOIIMX HOPMATUBHO-TIPABOBBIX AKTOB:
1.®enepanpHOTO 3aKk0HA OT 29.12.2012 Ne 273-D3 «O6 obOpazoBanuu B Poccuiickoit deneparuny;
2. Ilpukaza Munucrepcrsa npocsenieHuss PO ot 09.11.2018 r. Ne 196 «O6 yrBepxxkaenun [lopsiaka
OpraHMU3aIK U OCYILIECTBICHUS 00pa30BaTeNbHOM AESITENbHOCTH 0 IOTIOTHUTEIEHBIM
0011e00pa30BaTeNbHBIM MTPOrPAMMAM;
3. CanlluH 2.4.2.3172-14 «CanutapHo-311IeMHOJIOTHYECKEe TPEOOBAaHUS K YCTPOUCTBY,
COJICP’KaHUIO U OPTaHU3aINK peXrMa paboThl 00pa30BaTENbHBIX YUPEKACHUN JOTIOIHUTEIHLHOTO
obOpazoBanus aereit» ot 04.07.2014r. Ne41;
4. ITuckma MunoOpuayku Poccum ot 11 gexabps 2006 1. Ne 06-1844 «O IIpumepHbIX TpeOOBaHUSIX K
porpamMmam JOHOJHUTEIBHOTO 00pa30BaHuUs IeTei».
Ajpecat nporpammbl: oOyuatoruecs 11-15 neT, mposIBIAIOMIUX UHTEPEC K UCCIEA0BATEIHCKOM
nearenbHocTH. CoctaB rpynmnsl oT 7 10 10 oOyuaromuxcs.
Pexxum 3aHATHI: 3aHATHS TPOBOASTCS Ha Tpymiy 1 pa3 B Heemro mo 2 yaca WM 2 pa3a B HEJIeNo 0
1 wacy, mpogomxuTenbHOCTh 1 yaca 3ausaTHs — 40 MUHYT.
O0beM u cpoK 0CBOCHHS IPOTPAMMBI:
Bcero — 72 gaca (9 mecsneB) B roJ, Bcero — 4 rona
®opmbl 00yUeHHs: OUHAas1, AyIUTOPHAS, BHEAYIUTOPHAS B YCIOBUSX KUBOM MPUPOIBI, TPYIIIIOBAs,
WHIUBUAYAIbHO-TPYIIIOBAS.
Bujabl 3aHATHIA: TeopeTHYECKUE U TPAKTUIECKHUE 3aHITHSI, TAOOpaTOpPHOE 3aHATHE, KPYTJIIBINA CTOI,
TPEHUHT, MAacTeP-KJIacc, SKCKypCHUs U Jp.
@opmbl NMOABEACHUSI UTOTOB peau3allil JONMOJHHUTEIbLHONH 00IIepa3sBHBalOIIell MPOrpamMMbl:
Oecena, ceMHHap, MacTep-KJIacc, TBOPUECKUH OTUET, 3aIUTa IPOEKTA, KPYTIIbINA CTOM.



He.]'[]) H 3aja91 NIporpamMmmal

Hesn  mporpamMmbl: (QOopMHpPOBAaHHE U pacUIMpEeHHE Y OOYYaIOIIMXCS MPEJICTaBICHHUS 00
OKpY’Karolllel JeMCTBUTEIBbHOCTH YEPE3 UCCIIEI0BATENbCKYIO AESITEIbHOCTh U SKCIIEPUMEHT.
3agayaMu [IpOrpaMMbl SIBJISIFOTCS CIEAYIOIIME:
1) BocnmuTaTeNbHBIE:
- pPa3BHUTHC TBOp‘-ICCKOfI AKTUBHOCTH, MHUITMATUBBI U CaAMOCTOSATCIBHOCTHU 06y11a101111/1xcs1;
- (bOpMI/IpOBaHI/IC MO3UTHUBHBIX, 3J0POBLIX, S9KOJIOT'HYCCKHU 0e30macHBIX 6I)ITOBI)IX IIPUBBIYCK;
- OCYIIECTBJICHHE TPYAOBOTO BOCHHUTAHHUS TOCPEACTBOM palbOTHI ¢ peakTHBaMH, 000pyIOBaHUEM, B
nporecce paboThl Ha/l TOCTAHOBKOHM ONBITOB U 00pabOTKOM UX PE3yNIbTaTOB;
- CO3JaHUC NICAAarorndycCKux CI/ITyaIII/Iﬁ YCIOCHIHOCTHU IJid TOBBINICHUA coOCTBEHHOI CaMOOILICHKH 1
craryca 00Oy4aromuXxcs B T7la3aX CBEPCTHUKOB, NIEIArOroB U POTUTEICH.
2) obyuaromme:
- IPUBUTH UHTEPEC K U3YUEHUIO yUeOHOTo MpeaAMeTa XUMus B § Kiacce;
- YCOBCPIICHCTBOBAHNE HABBIKOB 110 XUMHUYCCKOMY SKCIICPUMECHTY,
- MOJTrOTOBKA 00YYAIOIIKXCS K MPAKTUUECKON JAeSITeIbHOCTH;
- COBEpILIEHCTBOBAaHUE pabOThI ¢ KOMIIBIOTEPOM, MOJArOTOBKA MPE3EHTAIUH, 3aIllUTa CBOUX padoT;
- COBCPIICHCTBOBAHNEC HABLIKOB HCCH@I{OBaTCHBCKOﬁ n HpOGKTHOI\/’I JCATCIIBHOCTH,
- OBJIaJICHHWE METOJaMH TIOUCKa HEOOX0IMMON MH(OpMAITUH.
3) pa3BuBaloume:
- pa3BUTHE O3HABATEJIBHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTENH;
- PasBUTUC IIOJOXUTCIBHOI'O OTHOIICHUSA K O6yquI/IIO IMyTeéM CO3JaHHA CUTyalluu YIWBIICHUA,
3aHMMATEIbHOCTH, MAPaJ0KCaTbHOCTH;
- (popMHUpPOBaHUE HAYYHOTO MUPOBO33PEHUSI.

Conep:xanue 001epa3BUBaOIEil MPOrPaMMBbI
IlepBblii roa 00yyeHus
Copep:xaHue porpaMMbl MPEANoIaraeT TEOPETUUECKUE U MPAKTUYECKUE 3aHATUS (IKCKYPCHH,
MPaKTUYECKHE, TA0OPATOPHBIC 3aHITHS)
VYueOHbIl (TEMaTUUECKU ) TITIaH

Ne HasBanue paszaena, Tembl KomnnuectBo uacos Dopmbl aTTECTALMKU
BCETO TEOpHs MIpaKkTHUKa WJIA KOHTPOJIA

1 XuUMHS B LEHTPE 18 8 10 Ananus
€CTECTBO3HAHUS BBITIOJTHEHHBIX
MPaKTUYCCKUX
pabot

2 OTH 00BIYHBIE HEOOBIUHEIE 19 11 8 O6cyxaenue
BElEeCTBA pe3yibTaToB
paboTHI.

3 SIBrIeHMS, TPOUCXOIAIIHE C 11 5 6 Ompoc.
BEIECTBAMU TecTupoBanue.
CooO1ienus.

4 Pacckasel 1o xumun 11 11 - 3amuTa
TBOPUYECKUX
OTYETOB O
MIPOBEICHHOMN
HCCIeI0BaTEIbCKOM
padore.

«Kpyrmblii cTom.

5 Xumus B ObITY 13 9 4 Ob6cyxneHne
pe3yNIbTaToB
paloThI.

HNTOI'O 72 44 28




ConepxaHue yaeOHOTO IIaHa
Tema 1. XuMus B eHTpe ectecTBO3HaHUA (18 yacos)

XuMHs Kak 4acTb ecrecTBO3HaHuA. [Ipenmer Xxumuu. XHUMHS — 4YacTh €CTECTBO3HAHUA.
B3auMooTHOLIEHHs 4eloBeKa W OKpyxkaromero wmupa. Ilpenmer xumuun. @Pusudeckue Ttena u
BelecTBa. CBoiicTBa BellecTB. [I[puMeHeHne BEIecTB Ha OCHOBE UX CBOMCTB.

HaGnronenne u SKCEpUMEHT KaK METOJbl M3yYCHHS €CTECTBO3HAHMS U XuMuu. Habmonenue
KaK OCHOBHOW METO/]| MO3HAaHUsI OKPYKAIOIIEro MUpa. YClIoBUs IPOBEACHUs HabmoneHus. ['unoresa.
OkcniepumenT. BeiBoa. Ctpoenue miamenn. JlabopaTopus U 000pyI0BaHHE.

MopaenupoBanue. Mozenb, MoxaenupoBanue. OCOOCHHOCTH MOJEIUpPOBAaHHS B Teorpaduu,
¢usuke, 6uosnornn. Mogenu B Ouosioruu. Mymspku. Mozaenu B gusuke. DneKTpoopHas MallnHa.
I'eorpaduueckue Moaenu. XuMHYeCKue MOJIEIH: MPEeAMETHbIE (MOJENIN aToOMa, MOJIEKYJ, XUMUYECKUX
U TPOMBIIIIEHHBIX MPOU3BOJCTB), 3HAKOBBIE, WJIM CHUMBOJIbHBIE (CHUMBOJIBI 3JIEMEHTOB, (OPMYIIbI
BEILIECTB, YPABHEHUS PEAKIIMIA).

XuMuyeckue 3Hakd U GopMyabl. XHUMUYECKUH diaeMeHT. Xumuueckue 3Haku. HWx
o0o3HavYeHHe, MpOou3HOIIeHne. XuMHUyeckue (GopMyibl BemecTB. [IpocTble M CI0XKHBIE BEIIECTBA.
WNunexce! u koapdunmentsl. KauecTBeHHBIN M KOJMYECTBEHHBIN COCTAaB BEILIECTBA.

XuMusg M (Qu3MKa. YHUBEpPCAIbHBIM XapakTep IMOJIO)KEHUNH MOJIEKYIIPHO-KMHETUYECKON
teopuu. [loHATHS «aTOM», «MOJEKyIa», «uoH». CtpoeHue BeniecTBa. Kpucrammmyeckoe coCTOsSTHUE
BemecTBa. Kpucramimueckue pemeTku TBepibix BemlecTB. JAuddysus. bpoyHoBckoe nBmxkeHHe.
BemecTBa MOJIEKyIIpHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSL.

ArperatHble cocTosiHus BeulecTB. [loHsATHE 00 arperaTHOM COCTOSIHMM BellecTBa. Dusndeckue
U XxuMuueckue sBieHus. ['a3000pas3Hble, )KUIKKME U TBEp/ble BenlecTBa. AMOp(HbIE BEIIECTBA.

Xumusi u reorpadus. Crpoenuwe 3emud: sapo, MaHTusA, Kopa. Jlutocdepa. MunHepanbl u
rOpHBIE MOPOJbl. MarmaTH4eckue U OcaJoyHble (HEOpraHMYecKue U OpraHuyuecKre, B TOM YHCIE U
TOPIOYNE) TTOPO/IBI.

Xumuss W Ouosorusi. XUMHUYECKHHA COCTAaB JKMBOWM KIETKU: HeopraHudeckue (Bojga H
MHUHEpAJbHBIE COJMM) W opraHuyeckue (OCNKHW, JKUPBI, YIJICBOABI, BHUTAMHHBI) BEIICCTBA.
buonorndeckas poss Boabl B kuBOM KieTke. doTocuHTe3. Xnopoduimt. buomorudeckoe 3HaueHHE
KUPOB, OETIKOB, A(PUPHBIX Mace, YIJIEBOJIOB U BUTAMUHOB ISl )KU3HEIEATEIIbHOCTH OPraHU3MOB.

KauectBennsle peakunn B xumuu. KauecTBeHHble peakuuu. Pacro3HaBaHue BeEIIECTB C
IIOMOIIIbI0 KAYECTBEHHBIX peakUuil. AHAIUTUYECKU curHail. OnpezaenseMoe BEMECTBO U PEaKTUB Ha
HETO.

Texnuka 6e3omacHoCTH. Mepbl 0OKa3aHus IEPBON MOMOIIIH.

O6opynoBanue xuMuueckor yaboparopuu. JlaboparopHas mocyna. PeakTtuBbl. OcoOCHHOCTH
paboTHI B 1a00PATOPHUH.

PacnonokeHne  3JEKTPUYECKUX  BBIKJIIOYATENEH, BOJOIPOBOJHBIX  KpPAaHOB, CPEJACTB
MOKAPOTYIIEHUS, MEAUIIMHCKON alTeuKH MepPBOii MOMOIIY B KaOUHETe.

Hemoncmpayuu

e Koumekius pazIuyHbIX MpeAMETOB Uiau (oTorpaduil mpeaMeToB U3 aTIOMUHUS JUIS
WJUTFOCTPALIMH UAEH «CBOMCTBA — MPUMEHEHHUEM.

e VYyebGHOe 000pynOBaHME, MCIOIb3yeMOE Ha ypoKax (M3MKH, OMOJOTHH, reorpaduu U
XUMUHU.

e DrektpodopHass MamuHa B JeiictBuu. ['eorpaduueckne Mojnenu (riaodyc, KapTta).
buonornyeckue moaenu (MyJIsKH OpPraHOB U CUCTEM OPTraHOB PACTEHMH, KUBOTHBIX M YEJIOBEKA).
DU3NYECKNE U XMMUYECKUE MOJIETIN aTOMOB, MOJIEKYJI BEILIECTB U KPUCTAJUIMYECKUX PEIIETOK.

e OObeMHBIE M IAPOCTEP)KHEBBIE MOJEIH BOJIBI, YIJIEKHCIOIO M CEPHHCTOrO Ta30B,
MeETaHa.

e OOpa3ipl TBEpAbIX BEUIECTB KPUCTAUIMYECKOTO CTPOCHUS. MOJEIH KPUCTAITMYECKUX
PELIETOK.

e Boga B Tpex arperatHblX COCTOSHHX. KOJUIEKIUS KpUCTAJUIMYECKUX M aMOpP(HBIX
BEIIECTB U U3/IEINI U3 HUX.

e Komekuus MuHepanoB (JIa3ypuT, KOPYH]I, XaJIbKOITUPHUT, (PIFOOPUT, TAIIUT).



e Komrekuusi TOpHBIX TOpoA (IpaHUT, pa3nu4Hble (GOpPMBI KalblUTa — MEJ, Mpamop,
W3BECTHSK).

e Komrekius roproynx ucKonaembix (HeTh, KAMEHHBIH yroiib, CIaHLBL, TOPD).

Jemoncmpayuonnsle IKCnepuMeHn vl
Hayunoe naGmonenue u ero onucanue. M3ydenne cTpoeHus IIaMeHH.
CrniuproBast SKCTpaKLUs XJI0poduiia U3 3eJeHBIX JIUCTHEB PACTCHHH.
«[lepennBanue)» yrieKucaoro ra3a B CTaKaH Ha YPAaBHOBEIICHHBIX BECaX.

e KauecTtBeHHas peakius Ha Kuciaopoa. KauecTBeHHast peakiys Ha YTIIeKUCIBIN Tas3.
Jlabopamopnuie onvimul

e PacnpocTpaHeHue 3anaxa 0/1eK0JI0Ha, JyX0B WIH JA€30/10paHTa Kak mpouecc AupPy3uu.
Habnronenne OpoyHOBCKOTO JBMKEHUS YaCTHUEK YEPHOM TYIIH 110 MUKPOCKOTIOM.
Huddys3us nmepmanranara Kanus B )KeTaTHHE.
O6napyxeHue >3pupHBIX Maces B areIbCHHOBON KOPOUKE.
W3yueHne rpaHuTa ¢ TOMOIIBIO YBETMIUTEIEHOTO CTEKIIA.
Omnpenenenne coaepKaHus BOJBI B PACTCHHU.
OO6HapyxeHue mMaciia B ceMeHax M0/ICOJIHEYHUKA U TPELIKOro opexa.
O6HapyxeHue Kpaxmaia B MIIICHUYHON MYKeE.

e BzaumojeiicTBue ackOpOMHOBOW KHCIOTHI C HoaoM (ompeneneHue ButamuHa C B
Pa3IMYHbIX COKaX).

e [IpomyBaHue BBIABIXaEMOTO BO3/IyXa Yepe3 U3BECTKOBYIO BOY.

e OOHapyXeHHEe N3BECTKOBON BOJIBI CPEIH PA3IMIHBIX BEIIECTB.

Jlomawinue onvimol
W3zrorosienre Moieneld MOJIEKYJI XUMAYECKUX BEIIECTB M3 IJIACTHIIMHA.
Huddy3us caxapa B BoJeE.
OMBITHI € MTyCTOM 3aKPHITON MJIACTUKOBON OYTBLIKOM.
OO6nHapyxeHue Kpaxmaia B IpPOyKTaxX MUTAHUS; I0JTOKaX.

Ilpakmuueckaa paooma Ne 1-2. 3HakOMCTBO C J1abopaTtopHBIM OOOpymoBaHueM. [IpaBuia
TexHUKH Oe3omnacHocTU. «lllecTh mpaBui TEXHUKH 0€30MaCHOCTI.

Ilpakmuueckaa paooma Ne 3-5. «TumoBble mNpaBuiIa TEXHUKH JIAOOPATOPHBIX padoT.
JlabopaTopHoe obopyaoBaHue W Tocyra. PaboTra co CHUPTOBKOHM, C BecaMu, MEPHOW TOCYAOM.
Apeomerpbl. PabGora ¢ xumuueckumu peaktuBamu. OdopmieHne XoAa O3KCIepUMEHTa M €ro
pe3ynbTaToBY. «HabmroaeHue 3a ropsieii cBeuoil. Y CTpoHCTBO U paboTa CIIMPTOBKHY.

Tema 2. I 00bIUHBIE HEOObIYHBIE BemecTBa (19 yacoB)

BemecTBa BOKpYr Hac, X 3HaY€HUE JUJIS YEIOBEKa.
Ponb noBapeHHOH cosin B 0OMEHE BelleCTB YesoBeKa U )KUBOTHBIX. CosieBoil OanaHC B opraHusme
yesioBeka. [losyuyenne nmoBapeHHOM COIM U €€ OUUCTKA.
Kpucrannsl 6onbmue u manenbkue. Kak pactyr kpucramisl? MeTo bl BEIpAIlMBaHUS KPUCTAILIOB.

I'uapocdepa. KpyroBopoT Boabl B IpUPOAE, €0 3HAUEHHE B COXPAHEHUU MPUPOJHOIO PaBHO-

BECUS.

Bopna. Bona B macmtabe miianetsl. Boia B opranusme venoBeka. IIpecHas Bojia u e€ 3amachl.
DKosornyeckue npoOIeMbl YUCTON BOIBI.
XKectkocTh BObI, BUJIBL. METO1bI, IPUMEHSIEMBbIE JJIs1 OYMCTKH BOJBI, UX 3PPEKTUBHOCTD.
Yro Takoe KHCIOTHBIE T0KIU U KaK OHU 00pa3yroTcsi? PoIHUKOBBIE BOIBI.
Ilpakmuueckaa padoma Ne6-8: «OuncTka 3arpsAa3HEHHON NOBapeHHOU cou. BripanuBanue
KpUCTaJVIOB TIOBapEHHOMW COJIH.
BelpamuBanyue KpUCTalLIOB MEAHOTO M JKEJIE3HOTO KYNOPOCOB METOJIOM MEJUIEHHOTO HCIApEeHHUs
HACBILLIEHHOTO pacTBOpay.
Ilpakmuueckaa padoma Ne9-11: «CnocoObl ouncTkH Bojabl. CpaBHEHHE BOJONPOBOJHONH U
TEXHUYECKOM BOJBI MO 3amaxy, LBETy, IPO3payHOCTH, IUIOTHOCTH, pH, ompenenenuto temmnepaTypsl
KUIIEHHUS BOJbl, HAJIWYMIO OCaJKa TIOCIE OTCTAauBaHUS, NPUTOJHOCTU [UI MCIOJIb30BaHUS.
HccnenoBanue ocaakoBy.
Ilpakxmuueckas paboma Nel2-13: «Onpenenenue u ycTpaHEHHE )KECTKOCTH BOIBI».



Ilpumeuanue: OuucTKa BOJBI OT TBEPABIX NMPUMECEH, OT KUAKHX U ra3000pa3HbIX BemiecTs. (B3pecu:
necok + H20; men + H20; macno + H20; H2O + gepHuna, BopoHka, GUIbTp, K0yOa, AEIUTEIbHAS
BOPOHKA, BBIIAPUTENbHAS YalllKa, COMPTOBKA, CIIMYKH, JIEpXKaTesb Ui IPOOUPKH, TPOOUPKH. )
XKecTtkocTh BOABI: TOCTOSHHAs, BpeMeHHas, oOmas. CrnocoObl yCTpaHEHHs KECTKOCTH BOJIBI.
(O6pasusr Boael; Na2COs, Ca(OH)2, HarpeBaHue, COUPTOBKA, CIIWYKH, JAEPXKaTelb Ui MPOOHPKH,
poOHpPKH.)

Tema 3. SIBnenus, npoucxoasimue ¢ Bemecrsamu (11 yacon)

Paznenenne cmeceil. CnocoObl pa3zzneneHuss cMmeced M O4MCTKa BeulecTB. Hekoropbie
IpoCTENIINE CIOCOObI pa3JesieHusl CMECe: MpOoCeBaHUE, pa3AeieHUE CMECEeil MOPOIIKOB XKelle3a U
Cephl, OTCTaMBaHWE, JEKAHTALMWs, LEHTPU(YTUpPOBAHHE, pa3JEIEHHE C TOMOIIBIO JIETUTEIHbHON
BOPOHKH, (minbpTpoBanue. OuIbTpoBaHHE B JlabopaTtopuu, ObITY M Ha mpousBoicTBe. IloHsATHE O
¢unbrpate. Ancopoums. [lomsitme 00 amcopOuum m anacopOeHTaX. AKTUBHPOBAHHBIA Yrojb Kak
BOKHEUIINIA aicopOeHT. Y CTPOHUCTBO MPOTHUBOTa3a.

Jluctuisiuys, Wi neperonka. Juctusanus (meperoHka) Kak MpoLecc BbIJEIEHUs BEIleCcTBa
u3 KUIKOH cMecu. JluctTuiMpoBaHHas BoJa M oOinacTH ee mpuMeHeHus. Kpucrammmzauus win
BbinapuBanue. Kpucrannuzanus U BellIapuBaHUE B JIabopaTopuM (KpHCTauM3aTopsl U (papdoposbie
Yallky 171 BelapuBaHus) U npupoje. [leperonka nedru. Hedprenpoaykrel. @pakiimoHHas eperoHka
XKHUJKOTO BO3/lyXa.

XUMUYECKHE PEaKIUH. YCIOBUS MPOTEKaHWS M TNPEKpaAIleHUS XUMHUYECKUX PEaKIHi.
XUMUYECKHE peaKIMi Kak IMpollecC MpPEeBpallleHuss OJHUX BEIIECTB B JIpyrue. YCIOBUS MPOTEKaHUS
xuMHuueckux peakuuil. CompuKocHOBeHHE (KOHTaKT) BellecTB, HarpeBaHue. Karamuzarop.
WNuruburop. YnpasieHue peakiusiMyu TOPEHUsL.

[Ipu3nakn xuMuueckux peakuuid. IIpuU3HAaKM XUMHUYECKMX peakUuid: HW3MEHEHUE IIBETa,
oOpa3oBaHHE OCaJKa, PAaCTBOPEHHUE IOJyYEHHOTO OCaJlKa, BBIJEIECHHE Tra3a, IMOSBJICHHE 3amaxa,
BbIJIEJIEHUE U HU MOTJIONICHHE TEIIOTHI.

Hemoncmpayuu
o Ounwtp lllotTa. Boponka broxunepa. YcraHoBka uisi GuiIbTPOBAHUS IO BAKYYMOM.
e PecnuparopHble MacKM U MapJieBbI€ TOBSI3KHU.
e [IlpotuBoras u ero ycTpomcTBo.
e Komneknus «HedhTb u HEPTETPOYKTHD».
/Jlemoncmpayuonnsie IKCnepumenmol
e PaszneneHue cMecH MOPOIIKA CEPhI U JKEJE3HBIX OMUIIOK.
e PaszneneHue cMecH MOPOLIKA CEPhI U MECKA.
e PaszneneHue cMecH BOJIbI M paCTUTEIBHOTO Maciia ¢ MOMOIIBIO HEIUTEIbHON BOPOHKH.
e JlonyyeHue IUCTHIIMPOBAHHOM BOJBI C TOMOIIBIO JTAOOPATOPHOM YCTAaHOBKHU ISt
MEPErOHKH KHJIKOCTEM.
e Paszfnenenue cMecH MepMaHraHata M Juxpomara Kajaus CriocoOOM KpUCTAITHU3aIUH.
e BsauMmojeicTBUE KeNe3HbIX ONUIOK U MOPOLIKA CEPhl IPYU HarPeBaHUU.
e [lonmyyeHue yriekuciaoro rasa B3auMOJICHCTBHEM MpaMopa ¢ KUCIOTON U 0OHapy:KeHUe
€ro ¢ MOMOIIb U3BECTKOBOM BOJIBI.
e KatanuTuyeckoe pasloKeHHE TMEepoKCHAAa BOJOpoJa (KaTaliu3aTop — JAUOKCH]
Mmapranna (I1V)).
e (OOHapyxeHHe pacTBOpA IIETO0YH C MOMOIIBI0 HHIUKATOPA.
e BsauMmogeiicTBue pacTBOpa IEepMaHraHaTa Kajius M pacTBOpa IuUXpoMara Kallus ¢
pacTBOpoM cynb(dura HATPHUS.
e BzauMmojeiicTBre pacTBopa epMaHTaHaTa Kaius ¢ aCKOPOMHOBOM KUCIOTOH.
e BsauMmojeiicTBre XJIOpUAA KEJe3a € KENTONU KPOBIHON COJIBIO U TUJIPOKCUIOM HATPUS.
e BzaumoneiictBue ruapokcuaa xenesa (I11) ¢ pactBopoM cosTHON KHUCTOTHI.
Jlabopamopnwie onvimoi
e AncopOriusi KyKypy3HbIMH MMaJOYKaMH MAPOB MaXy4YHX BEIIECTB.
e l3yyeHue ycTpoicTBA 3QKUTAJIKU U IJIAMEHHU.
Homamnue onvimot
e PazneneHne cmecH Cyxoro MOJIOKa M pEYHOTO MECKA.
e (OrcranBaHUe B3BECH MOPOIIKA JJII YUCTKU MOCY/IbI B BOJE U €€ JIEKaHTaIHsl.



AncopOryst aKTUBUPOBAHHBIM YTJIEM KpacCsIUX BEIIECTB MEMCH-KOJIbI.

PactBopenue B Bojie TabneTku actiupuna YIICA.

IIpurorosiieHrEe NU3BECTKOBOM BOBI U OIBITHI C HEU.

N3yuenue cocraBa CMC.

Ilpakmuueckasn paboma Ne 14. BolpaliuBanue KpUCTaIOB COJIU (JJOMAIIHUN SKCIEPUMEHT).
Ilpakmuueckasa paboma Ne 15. OuncTka NoBapeHHOMN COJIU.

Ilpakmuueckasa paooma Ne 16. V3yyenue nporiecca KOppO3uu Keliesa.

Tema 4. Paccka3sbl o xumun (11 4yacos)

Yuenuueckan kongpepenyusn. «Boinaroniecst pycckue ydeHble-XuMuku». «Vctopus Xumum».

Kouxkypc cooowenuni yyawuxca. «Moe 1100MMOE€ XUMHUYECKOE BEIIECTBO» (OTKPBITHE,
MOJIy4Y€HUE U 3HAUCHHUE).

Konkypc yuenuueckux npoexkmog. KOHKypc NOCBSIIEH U3YYEHUIO XUMUYECKUX PEAKIIUH.
[ToaroroBka 1 3amuTa TBOPUYECKUX OTYETOB O MPOBEIEHHON HCCIIEA0BATENbCKOM padoTe.

JlaHHbIE 3aHATHS MPOBOJATCS B (POPME «KPYTJOro CTOJIa» WM UIKOJIbHOM KOH(pepeHuuu (B
TEYEHHE Troja). Yualluecs BBICTYNAlOT C KPaTKUMU TBOPYECKMMM OTYETaMH [0 HW3Y4YE€HHBIM
npoOieMaM, paccKa3blBalOT O Pe3y/IbTaTaX CBOMX HCCIEA0BAHUM.

Tema 5. Xumusi B 0bITy (13 uyacos)

Bupt 66ITOBBIX XUMUKATOB. MBIIO 1 MOtoIue cpeactBa. CoM U MEI0YH B COCTaBE MOIOIITIX
cpenctB. XUMUYHCTKA Ha JIOMY.

Kectkocth Boabl. YMsrdeHue Boipl. Cojia muineBast Uiv JBYYTJIEKUCIbI HATPUWA U €T0 CBOMCTBA.
OmnacHbIl OpatT MUIIEBOM COMBI — COJla KaIbIIMHUPOBaHHAsA. YeM IMoJIe3Ha MUIIEBast COJa U MOXKET JIN
OHa OBITh OMMACHOM.

XuMUs 1 IpUroTOBIeHUE MUY, CTOJIOBBIN YKCYC U YKCYCHas 3cceHIusl. CBOMCTBA YKCYCHOM

KHUCIIOTHI U €€ (DU3H0JI0rHuecKoe BO3/eCTBIE.

Xumus 1 oJiexaa. BoJIOKHO O/ yBETMUNUTEIBHBIM CTEKIIOM.

AnNTeuHbli MO U ero cBorcTBa. [loueMy noa Hafo aepKaTh B IMIIOTHO3AKYIIOPEHHOM CKIISTHKE.
«3enéHKa» Uil pacTBOp OpUIUTHAHTOBOTO 3e1¢HOT0. HeoObuHbIE CBOMCTBA OOBIYHOM 3€IIEHKH.
ACIIMpUH WM aleTWICATMLIUAIIOBAs KMCIIOTa U €ro CBOMCTBA. UTO Moje3Hee: aCIUPYH WU YIICAPHH.
[lepexucs Bogopoaa u ruaponepur. CBOMCTBa NEPEKUCH BOAOPOLA.

[lepmanranat kajausi, MapraHIIOBOKHMCIBIA Kallui, OH K€ — «MapraHijoBka». HeoObruHbie cBoiicTBa
MapraHioBku. Kakyro onacHOCTh MOKET IPEICTaBIATh MapraHIOBKA.
HyxHa nu B tomaiHelt anteuke 60pHas KUCIOTA.
Crapslie JiekapcTBa, Kak ¢ HUMH ITOCTYIUTb.
UYero He XBaTaeT B Balllel alTeUKe.

Ilpakmuueckas padoma Ne 17: VI3yueHue TEKCTHIBHBIX BOJIOKOH MO Kojuiekuuu. [IpocTteiiue
CHOCOOBI OIpe/IeTICHHS TUIIA BOJIOKHA.

Ilpakmuueckaa paboma Ne 18: Y nanenue nsteH.

Ilpakmuueckan padoma Ne 19: Y naneHve HaKUIK C SMaJTUPOBAHHON MOCY/IbI M NIPEAOTBPALICHUE
e€ oOpaszoBaHUs (JIOMAITHUIN YKCIIEPUMEHT).

Ilpakmuueckan paooma Ne 20. HeoObIYHBIC OTIBITHI.

Coaepskanue o01mepa3BuBaloLIeil MPOrpaMMbl
Bropoii rox o0yuenns
CopneprkaHue MporpamMMsl MpeJIoaracT TeOPEeTUYECKHUEe U MPaKTHUECKUE 3aHATUS (SKCKYPCHH,
MPAaKTUYECKHE, JJabOpaTOPHBIE 3aHATHS)
Y4eOHslii (TeMaTHUECKHIA) TUIaH

Ne Ha3zBanue pa3zzaena, TeMbl KonmuectBo yacos ®opmbI aTTecTAH
BCETO TEOpUs IpaKTHKA WJIA KOHTPOJIS
1 XuMus B LEHTpE 18 8 10 Ananus
€CTEeCTBO3HAHUS BBITMOJTHEHHBIX
MPAaKTUYECKUX
pabot




2 | O1H 00BIYHBIE HEOOBIYHEIE 19 11 8 OO6cyxaeHue
BEIIECTBA pe3yiIbTaToB
paboTHI.

3 | SIBneHus1, MPOUCXOASAIINE C 11 5 6 Omnpoc.
BEIIIECTBAMU TectupoBanue.
Coo01eHus.

4 Pacckasel o xumnu 11 11 - 3amura
TBOPYECKUX
OTYETOB O
MPOBEICHHOMN
HCCIICI0BATEIBCKOM
pabore.

«Kpyribii cTom.

5 Xumus B OBITY 13 9 4 Ob6cyxnenne
pe3yJIbTaToB
paboTHI.

NTOI'O 72 44 28

Coneprxkanue yaeOHOTO I1aHa
Tema 1. Xumus B ueHrpe ecrectso3Hanus (18 yacon)

XuMus Kak 4YacTh ecrecTBo3HaHus. [Ipenmer xumuu. XuMHs — YacTh €CTECTBO3HAHMS.
B3anmooTHOIIEHUsT 4YeloBeKka W Okpyxkawmiero mupa. [Ipenver xumun. Pusnmyeckwe Tela |
BemecTBa. CBoiicTBa BelecTB. [I[ppuMeHeHne BelecTB Ha OCHOBE X CBOMCTB.

HaGnronenue u SKCrepuMeHT Kak METOJbI M3yUeHHUs €CTECTBO3HAHUS U XUMUU. HaOmronenue
KaK OCHOBHOW METO]| MO3HAaHUS OKPY)KAIOIIEro MUupa. YClIoBUs IMpoBeAeHUs HaOmoneHus. [ unoresa.
OxcnepumenT. BeBoa. Ctpoenue miamenu. Jlaboparopust u o0opymnoBaHue.

MopenupoBanue. Mogenb, MoaenupoBanue. OcCoOCHHOCTH MOJEIUPOBaHUS B Teorpaduu,
¢uzuke, Ouosoruu. Monenu B Ouosioruu. Mymsiku. Moaenu B ¢usuke. DnekTpodopHas MallrHa.
I'eorpaduueckue Mmoaenu. XuMuyecKrue MOJEIH: MpeIMETHbIE (MOJEIN aTOMa, MOJIEKYJ, XHUMUYECKUX
U TPOMBIIIIEHHBIX MPOU3BOJCTB), 3HAKOBBIC, WM CHUMBOJIbHBIE (CHUMBOJIBI 3JE€MEHTOB, (OPMYIIBI
BEIECTB, YpaBHEHUSI pEaKiuii).

XuMmudeckue 3HaKd W (popmyiabl. XUMHUYECKHW dSJEMEHT. XHUMHUYEeCKHe 3Haku. MUx
o0o3HavyeHue, NmpousHolleHue. XuMmuueckue ¢Gopmyinsl BemecTB. [IpocTbie U ClIOXKHBIE BEIIECTBA.
Nunnexcel n koaddunmentsl. KauecTBeHHBIN U KOJMUECTBEHHBIN COCTAaB BEIIECTBA.

Xumuss W (Qu3MKa. YHUBEPCAIBHBIM XapakTep TMOJOKEHUH MOJICKYJISIPHO-KHHETHYECKOM
teopun. [loHsATUS «aTOM», «MoJiekynaay, «uoHy». Ctpoenue BemiecTBa. Kpucrammmueckoe cocTosiHue
BemecTBa. Kpucramiueckue pemeTku TBepasix BemiecTB. [uddys3us. bpoyHOBckoe IBHKEHHE.
BemecTBa MONIEKyIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSL.

ArperatHble cocTosiHus BeulecTB. [loHsATHE 00 arperaTHOM COCTOSIHMM BellecTBa. Du3nveckue
U XxuMuueckue siBiaeHus. ['a3oo00pas3Hble, )KUIKUE U TBEP/bIC BenlecTBa. AMOP(HbBIE BEIIECTBA.

Xumusa u reorpadusa. Crtpoenue 3emuu: siapo, mMaHTus, kopa. Jlutochepa. Munepansl u
TOpHBIE TOPOJIbl. MarmaTH4eckue U OcaJoyHble (HEOpraHMYeCKWe W OpraHHyYecKre, B TOM YHCIE U
TOpIOYNE) MOPOJIBL.

Xumusg u Ouornorus. XWMHUYECKUH COCTaB >KUBOM KIETKH: HeEOpraHuuyeckue (Boaa U
MUHEpallbHbIE CONM) W opraHudeckue (OENmKH, SKUPBI, YTIEBOABI, BHUTAMHHBI) BEIIECTBA.
buonoruueckast posnb Boasl B xuBOil kietke. DoTtocuuTe3. Xnopodumi. buonornueckoe 3HadeHue
KUPOB, OETKOB, Y(PUPHBIX Macel, YIIIeBOJOB U BUTAMUHOB ISl )KU3HEIEATEIIbHOCTH OPTaHU3MOB.

KauectBennsle peakuun B xumuu. KauecTBeHHble peakuuu. Pacrno3HaBaHue BEHIECTB C
MOMOIIIBIO KAYECTBEHHBIX peakuuil. AHATUTHUYECKUW curHai. OnpeaenseMoe BEUIECTBO U PEaKTUB Ha
HETO.

Texnuka 6e30macHOCTH. Mepbl OKa3aHus IEPBON TOMOIIIH.

O6opynoBanne xuMuueckoil naboparopun. JlaboparopHas mocyna. PeaktuBel. OcoOeHHOCTH
paboThI B TaOOpaTOPHH.

Pacnionokenre  AIEKTPUYECKUX  BBIKJIIOYATENEH, BOJOIMPOBOJHBIX  KpPAaHOB, CPEJACTB
MOXKapOTYILIEHUS], MEIMIIMHCKOM anTeuku NepBOi MOMOIIM B KaOUHETE.




Jemoncmpayuu

e Kosrekuusi pa3nu4HbIX MpeaMeToB win (GoTorpaduii MpeaMeTOB U3 ATIOMHHUS JUIS
WJUTIOCTPALMK UJIEU «CBOMCTBA — IPUMEHEHUE.

e VYueOHOe 00OpyIOBaHHUE, UCTOIB3yeMOE HAa ypoKax (U3WUKH, OHOJIOTHH, reorpaduul u
XUMHH.

e DrektpodopHas MamuHa B JeiicTBuM. [eorpaduueckue monenu (riaodyc, KapTta).
buonorunueckue mMozenu (MyJsKU OPraHOB M CUCTEM OpPraHOB PAaCTEHUM, )KMBOTHBIX U YEJIOBEKA).
duznyecKkue 1 XMMUYECKUE MOJIETIN aTOMOB, MOJIEKYJI BEILIECTB U KPUCTAIUIMUECKUX PELIETOK.

e (OObeMHBIE U IIAPOCTEPKHEBBIE MOJIENM BOJBI, YIVIEKHCIOTO M CEPHUCTOrO TIa30B,
MeETaHa.

e (OOpa3lpl TBEPIbIX BELIECTB KPUCTAIIMUECKOTO CTpOeHus. MoJenu KpUCTalInyecKuX
PELIETOK.

e Boja B Tpex arperatHbX COCTOSHUAX. KoJuleKuMsi KpHUCTaNIMUECKUX U aMOPQHBIX
BEILECTB U U3/CIINN U3 HUX.

e Kouekius MUHEPAJIOB (Ja3ypyUT, KOPYHJI, XaJIbKOTIUPUT, (PIIFOOPUT, TaJIUT).

e Kouekuus ropHslX NOpoJ (ITpaHUT, pa3iudHble (GOPMBI KalbIUTa — MEJ, Mpamop,
W3BECTHSK).

e Kouekuus roprouux UCKonaeMbIX (HeTh, KAMEHHBIN yIroJib, CIaHIbl, TOPO).

Jlemoncmpayuonnsie IKCnepumMeHmol

e HayuHoe HabmoeHNe U ero onKcanue. M3yuenue ctpoeHus niameHu.

e CnuproBas SKCTPAKIMS XJI0poPUILIa U3 3€JICHBIX JIUCTHEB PACTCHHIA.

o «llepenuBanue» yriaekuciaoro raza B CTakaH Ha ypaBHOBEILIEHHBIX Becax.

e KauecTBeHHas peakius Ha Kucinopo. KauecTBeHHas peakiiys Ha YrieKUCIbIN Ta3.

Jlabopamopnuvie onvimot

e PacnpocTpaHeHue 3anaxa 0JIeKOJIOHA, TyXOB WM 1€300PaHTa KakK rpouecc Judpdy3uu.
Habnronenne OpoyHOBCKOTO JBM)KEHUS YACTHUEK YEPHOH TYIIH 110 MUKPOCKOIIOM.
Juddy3ust nepmanranara Kajiusl B )KeJIaTUHE.

O6napyxeHue 3pUpHBIX Maces B aleIbCHHOBON KOPOUKE.
N3ydeHne rpaHnTa ¢ MOMOILBIO YBEINYUTEIBHOTO CTEKIIA.
Omnpenenenne conep:kaHus BOABI B PACTCHUM.

OOHapyxeHHe Macila B CEeMEHax M0JICOJHEYHUKA U I'PELIKOro opexa.

e OOGHapyxeHHEe Kpaxmalla B [ILIEHUYHON MyKe.

e BsauMmopeiicTBue acKOpOMHOBOM KHCJIOTHI ¢ Homom (ompeneneHue ButamuHa C B
Pa3IUYHBIX COKAX).

e IIponyBaHue BbIIBIXa€MOr0 BO3/1yXa 4€pE3 U3BECTKOBYIO BOAY.

e OOGHapyxeHHEe U3BECTKOBON BOJbI CPEAM PA3IMYHbIX BEILECTB.

omawinue onvimut
N3roTtosienne Moaenel MOJIEKYJ XUMUYECKUX BEILIECTB U3 IJIACTUIMHA.
Huddy3us caxapa B BoJe.
OmnbITHI C MyCTOM 3aKPBITOH MIACTUKOBOM OYTBIIKOM.
OOHapyxeHue KpaxMaia B IPOAyKTaxX MUTaHUs; I0J0KaXx.

Ilpakmuueckasa paboma Ne 1-2. 3HakoMCTBO C jabopaTopHbIM oOopynoBaHueMm. IIpaBuia
TeXHUKHU O6e30macHOCTH. «IllecTh nmpaBml TEXHUKH O€301IaCHOCTH.

Ilpakmuueckaa padoma Ne 3-5. «TumnoBble mnpaBuUia TEXHUKH JaOOPAaTOPHBIX paboT.
JIaGopaTtopHoe oOopynoBaHue M mocyga. Pabota co cHUpTOBKOW, C BecaMH, MEpHOW MOCYAOH.
Apeometpsl. Pabota ¢ xumudeckumMu peaktuBamu. OcdopmiileHHEe X0Ja SKCHEpUMEHTa M €ero
pe3yinbTatoBy. «Habmronenue 3a ropsiueit cBeuoid. YCcTpoicTBO U paboTa CHUPTOBKUY.

Tema 2. T 00bIYHBIE HEOOBIYHBIE BemecTBa (19 yacoB)
BemecTBa BOKpYT Hac, MX 3HaYEHHUE JIJIST YEIOBEKA.
Ponb moBapeHHO# conu B 0OMEHEe BEIIeCTB YeloBeKa U )KUBOTHBIX. CoJieBOIl OalaHC B OpraHU3Me
yenoBeka. [lonyuyeHne moBapeHHOH COMU U €€ OYUCTKA.
Kpucrannst 6onbiire u manenbkue. Kak pacTyt kpuctamisl? MeTo sl BhIpalliBaHUs KPUCTAIUIOB.



I'unpocdepa. KpyroBopoT Boabl B MPUPOJE, €r0 3HAYCHUE B COXPAaHEHUU MPUPOTHOTO PABHO-
BECHSI.
Bona. Bona B macmtabe mnanetsl. Bona B opranusme yenoBeka. [IpecHast Boja u €€ 3amachl.
DKOJOTUYECKHE MPOOIEMBbl YHCTON BO/IBI.
XecTkocTh BOJIBI, BUIBL. METOIbI, MPUMEHSEMBIC I OYMCTKHU BOJIBI, X d3((HEKTUBHOCTE.
UTto Takoe KUCIOTHBIE I0KIU M KaK OHH 00pa3yroTcs? POTHUKOBBIC BOIBI.
Ilpakmuueckas paooma Ne6-8: «Ouuctka 3arps3HEHHON OBApEeHHON conu. BripanmBanue
KPUCTAJJIOB  ITOBAPEHHOMU COJIN.
BrIpamuBanue KpUCTAUIOB MEIHOTO M JKEJE3HOTO KYIOPOCOB METOJIOM MEJICHHOTO HWCIApCHHS
HACBIIIEHHOTO PacTBOPay.
Ilpakmuueckaa padoma Ne9-11: «CnocoObl ouucTkHM BoAbl. CpaBHEHHE BOJOIPOBOAHON U
TEXHMUYECKON BOJIBI TIO 3alaxy, [BETY, MPO3PAYHOCTH, TUIOTHOCTH, pH, ompeneneHuto TemMmepaTypsl
KHIICHUS BOJIbI, HAJIWYUIO OCaJKa TIOCIE OTCTAaWBaHUs, MPHUTOJHOCTH JUISl HCIIOJIb30BAHUS.
HccnenoBanue ocagikoBy.
Ilpakmuueckas paooma Nel2-13: «OnpeeneHue U yCTpaHESHUE )KECTKOCTH BOJIBIY.
Ipumeuanue: O4UuCTKA BOABI OT TBEPABIX IPUMECEH, OT KUJAKUX M ra3000pa3HbIX BemecTs. (B3pecu:
necok + H20; men + H20; macno + H>O; H2O + yepuuna, Boponka, GpuiasTp, K0i0a, AeTuTeIbHAS
BOPOHKA, BBIMAPUTEIIbHAS YalTKa, CIHPTOBKA, CITMYKH, ACPKATEIb I IPOOUPKH, TPOOHPKH. )
XecTkocTh BOJBI: TOCTOSIHHAs, BpeMeHHas, oOmas. CrocoObl YCTpaHEHUS >KECTKOCTH BOJIBI.
(O6pasier Bojbl; NapxCOsz, Ca(OH)2, HarpeBaHue, CIUPTOBKA, CIHYKH, JEpKATedb JUISI TPOOMPKH,
MPOOUPKH. )
Tema 3. SIBienus, npoucxoasimue ¢ Bemecrsamu (11 yacon)

Paznenenne cmeceit. CrnocoObl pa3zenieHHsi cCMeceli M OYMCTKa BemecTB. HekoTopbie
MIPOCTEHIIHE CIIOCOOBI pa3ielieHHus CMeCcei: MPOCeHBaHUE, Pa3/IelIeHHe CMECEel TMOPOIIKOB JKene3a |
Cephbl, OTCTaWMBaHHWE, JCKAHTAIUS, ICHTPU(PYTUPOBAHUE, pA3JCICHHE C IMOMOIIBIO JEITHTEIHLHOM
BOPOHKH, (uibTpoBanue. PuiabTpoBaHue B JlabopaTopuu, ObITY WU Ha MpousBojcTBe. [loHsATHE O
¢dunsTpare. Ancopbuwms. Ilonsarue 06 amcopOumu W aacopOeHTaxX. AKTUBUPOBAHHBIM YToJib Kak
BOKHEUIINA aicopOeHT. Y CTPOKWCTBO MPOTHUBOTA3a.

Jluctuiisinus, Wik neperonka. Juctumianus (meperoHka) Kak Mmpolecc BbIICIECHUS BEIIecTBa
u3 KUIKOH cMecu. JlucTuinpoBaHHas Bojga M oOinacTu ee mpuMeHeHus. Kpucrammmzauus wiu
BbINTapuBanue. Kpucrammmsamus U BeIapUBaHUE B Ja0OpaTOpuu (KpHCTALIM3aTOPhl B (haphopoBbie
Yallky 1715 BelapuBanusi) u npupoje. [leperonka nedru. Hedrenpoaykrel. @pakiimoHHas meperoHka
XKHUJKOTO BO3/IyXa.

XUMUYECKHE pEaKIUH. YCIOBUS MPOTEKaHWS M TMPEKpAlICeHUS XUMHUYECKUX PEaKIIHil.
XUMUYECKHE PEeaKIMU KaK IMPOIecC MPEeBpallleHUs] OJHUX BEIIECTB B JIpyrue. YCIOBUS MPOTEKaHUS
xuMHuueckux peaknuil. CompuKOCHOBeHHE (KOHTaKT) BelIecTB, HarpeBaHue. Karamuzarop.
WNuruburop. YnpasieHue peakiusiMu TOPEHHUsL.

[Ipu3naku xuMudeckux peakuuid. [Ipu3HaKM XMMUYECKUX peakiuil: H3MEHEHHE I[BETa,
oOpa3oBaHHE OcCajKa, PaCTBOPEHHUE IMOJYYEHHOTO OCaJlKa, BBIJCICHHWE Tra3a, MOSBJICHHE 3amaxa,
BbIZITICHUE ¥ HU TIOTJIONICHHUE TEIUIOTHL.

Hemoncmpayuu
o @unbtp lloTtTa. Boponka broxuepa. YcranoBka fis GuUIbTPOBAHUS MO BAKYYMOM.
e PecrniuparopHble MaCKu U MapJieBbI€ MOBSI3KU.
e IIpoTuBOras u €ro ycTpomucTso.
o Komnekuus «Hed1s u HehTEPOIYKTHI».
Jemoncmpayuonnsie IKCnepumenmol
e PazneneHue cmecH MOPOIIKA CEPHI U KEIE3HBIX ONUIIOK.
e PaszeneHue cMecH MOPOILIKA CEPhI U MECKA.
e PaszeneHue cMecH BOJBI U PACTUTEIBHOTO Macia ¢ IIOMOIIBIO LETUTEIbHON BOPOHKHU.
e [lonyyeHne TUCTHIIMPOBAHHOW BOJBI C TIOMOIIBIO JTAOOPATOPHON YCTAaHOBKHU ISt
[IEPErOHKH JKUIKOCTEM.
e Pasznenenue cMecH MepMaHraHata ¥ Juxpomara Kajausi Clioco0OM KpUCTAITH3AIUH.
e BzaumopelicTBue KeIe3HbIX ONUIIOK U MOPOIIKA CEPBI IIPU HATPEBAHUH.



e JlonmydyeHue yriekuciaoro rasa B3auMOJEHCTBUEM MpaMopa ¢ KMCIOTON U 0OHapyKeHHe
€ro ¢ MOMOIIBI U3BECTKOBOM BOJIBI.
e KaTtajiuTuyeckoe pasjoKEHUE IMEpOKCUAA BOJOpoJa (KaTaJu3aTop — JAUOKCU]
mapranina (I1V)).
e OOGHapyXeHHEe PaCTBOPA IIEJI0YHM C MOMOIIBIO HHIUKATOPA.
e BzaumojeiicTBue pacTBOpa I[€pMaHraHaTa Kajds M pacTBOpa Juxpomara Kalus C
pacTBOpOM cyab(puTa HATPUSI.
e BzaumojeiicTBue pacTBopa IepMaHIraHaTa Kajiusi ¢ aCKOpOMHOBOM KUCIIOTOM.
e BsauMoJeicTBrE XJIOPUAA KEJE3a € HKENTONU KPOBSHON COJIBIO M THIPOKCUIOM HATPUS.
e Bsaumopeiictue ruapokcusa xenesa (I11I) ¢ pactBopom cossiHOM KUCTOTHI.
Jlabopamopnuie onvimul
e AncopOuus KyKypy3HbIMU HAJIOUKaMU ITapOB MaxXy4ynX BEIIECTB.
e ll3yuenue ycTpoiicTBa 3aKUTAJIKU U TUIAMEHHU.
Homawinue onvimol
Pa3znenenne cMecu cyxoro MoJioka U peqyHOTo IecKa.
OtcranBaHue B3BECU MOPOIIKA JUI YUCTKH MOCY/bl B BOJE U €€ JeKaHTallHsl.
AncopOuust akTUBUPOBAHHBIM YIJIEM KpPacsAUIUX BEUIECTB MENCH-KOJIbL.
PactBopenue B Boge Tabnerku acnupuna YIICA.
[IpuroroBieHne N3BECTKOBOM BOJBI U OTIBITHI C HEH.
N3yuenue cocraa CMC.
Ilpakmuueckasa paooma Ne 14. BripamuBanue KPUCTAILUIOB COJIH (JJOMAITHUI YKCIIEPUMEHT).
Ilpakmuueckas paboma Ne 15. OuncTka noBapeHHON COJIH.
Ilpakmuueckasa paooma Ne 16. Vzyduenue nporiiecca KOppO3UH Kelesa.

Tema 4. Pacckasbl o xumuu (11 yacos)

Yuenuueckan kongpepenyus. «Bpiiaromuecs pycckue yaeHble-XUMUKNY. «VICTOpUst XUMUNY.

Konkypc coobwenuin yuawguxca. «Moe mo0OMMOE XHUMHUYECKOE BEIIECTBO» (OTKPHITHE,
MOJTy4YCHHUE U 3HaYCHUE).

Konkypc yuenuuecxkux npoexmos. KoHKypc MOCBSIIEH H3YYCHUI0 XUMUYCCKUX PEAKITHIA.
[ToaroroBka U 3amUTa TBOPYECKUX OTYETOB O MPOBEACHHON MCCIIE0BATEIbCKOM paboTe.

JlaHHbIC 3aHSATHS MPOBOIATCSA B (GOpPME «KPYIJIOrO CTOJIA» MM MIKOJbHOW KOH(pepeHIUH (B
TEUEHHE TroJa). Y4Yalluecs BBICTYMAIOT C KPATKUMH TBOPYECKUMH OTYETAMU [0 HM3YYCHHBIM
npo0sieMaMm, paccKas3bIBaIOT O Pe3yJbTaTaX CBOMX HCCIICAOBAHH.

Tema 5. Xumus B obiTy (13 4yacos)

Bupl ObITOBBIX XUMHUKATOB. MbLIO U MoowIue cpeacta. Cosid U Ie0YH B COCTaBE MOIOILIUX
cpeacTB. XMMUHUCTKA Ha JIOMY.

XKecTtkocTs Boabl. YMmsardenue Bojpl. Coja NUIEBast WIKA JBYYTJIEKUACIIBIA HATPUN U €T0 CBONCTBA.
OmnacHelii OpaT NuIIEBOI cObl — COAa KalbIIMHUPOBaHHAasl. YeM moJsie3Ha NuieBas coAa U MOXKET JId
OHa OBITh OMACHOH.

XuMmus u npurorosieHue muiy. CTOJI0BBIN YKCYC M YKCYCHas dcceHIus. CBOICTBA yKCyCHOM

KHCJIOTHI U €€ (PU3UO0JIOrMUECKOe BO3AECHCTBHE.

XuMus u o11ex1a. BOJIOKHO 1101 yBETMYUTENBHBIM CTEKIIOM.

AnTeuHsblil Mo U ero ceoiictsa. [loueMy o Hazo epKaTh B INIOTHO3AKYTIOPEHHOM CKIISTHKE.
«3enéHKay WK pacTBOp OpHIUIMAaHTOBOTO 3enéHoro. HeoObuHbIe CBONCTBA OOBIYHON 3€1EHKH.
ACTIIMpPYH NN alleTUICATUIUIOBAs KACJIOTA U €ro cBoMcTBa. UTO Moje3Hee: aClIUpUH WIN YIICapHH.
Ilepexucs Bomopoaa u ruaponepur. CBONCTBA MEPEKUCH BOJOPOIA.

[lepMaHranaT Kajius, MapraHLOBOKHCIBIN KaJlui, OH e — «MapraHioBka». HeoObluHble cBOICTBa
MapraiiuoBKH. Kakyto OlacHOCTh MOXKET NPEACTABIATh MapraHIlOBKa.
HyxHa nu B toMarHeit anteuke G0pHast KUCIOTA.
Crapsble JleKapcTBa, KaKk ¢ HUMU MOCTYIIUTb.
UYero He XBaTaeT B BallleH alTEYKe.

Ilpakxmuueckas paboma Ne 17 VI3ydeHue TEeKCTUIBHBIX BOJIOKOH 10 KoJulekuuu. [Ipocreiine
CIIOCOOBI OTIPEICTICHHS THITA BOJIOKHA.



Ilpakmuueckasa padoma Ne 18: Y nanenue nsTeH.

Ilpakmuueckan padoma Ne 19: Y nanenve HaKUIK C SMATUPOBAHHOM MOCY/IbI U MIPEAOTBPAIIICHUE
e€ oOpazoBaHwMsl (JOMAITHUI SKCIIEPUMEHT).

Ilpakmuueckan paooma Ne 20: HeoObIYHBIC OTIBITHI.

Coaepikanue o01epa3BuBaOLIeil MPOrpaMMbl
Tpetnii rog o0y4enus
CopepxaHue IporpaMMbl MPEANoaraeT TEOPETUUECKUE U MPAKTUYECKUE 3aHATUS (IKCKYPCUH,
MPAKTUYECKHE, JTAOOPATOPHBIC 3aHSATHS)
Y4eOHblil (TeMaTUUECKUi) TIaH

Ne HasBanue pasnena, Temsl KosmmuecTBo yacos @OopMBI aTTECTALIMT
BCETO Teopust IIPAKTHKA WJIA KOHTPOJIS

1 XuMHus B LIEHTPE 18 8 10 AnHanu3
€CTEeCTBO3HAHUS BBITIOJTHEHHBIX
MIPAKTHICCKUX
pabot

2 | Otu 0ObIYHBIE HEOOBIYHBIE 19 11 8 O6cyxnaenue
BEIIECTBA pe3ynbTaToB
paboTHI.

3 | SIBiieHUs, IPOUCXOISIINE C 11 5 6 Ompoc.
BEIIECTBAMU TectupoBanue.
CooO11eHus.

4 Pacckassl 110 XuMuu 11 11 - 3amuTa
TBOPYECKUX
OTYETOB O
MPOBEICHHOM
HCCIIEN0BATENbCKON
pabore.

«Kpyrabiii cTom.

5 XuMmus B ObITY 13 9 4 OOGcyxenne
pe3yIbTaToB
paboTHI.

NTOI'O 72 44 28

Copneprxanue yueOHOTO IJIaHa
Tema 1. Xumus B ueHrpe ecrectBo3Hanus (18 yacon)

XuMus Kak 4acTb ecrecTBo3HaHus. [Ipenmer xumum. XuMusS — 4YacThb €CTECTBO3HAHUS.
B3aumooTHOmEeHNs 4YenoBeKka M OKpyxkatoumiero Mwupa. llpeanmer xumun. ®Pusnyeckue Tena u
BelecTBa. CBoiicTBa BelecTB. [I[ppuMeHeHne BEIecTB Ha OCHOBE X CBOMCTB.

HaGnronenue 1 S5KCEpUMEHT KaK METOJbl M3y4eHUs eCTeCTBO3HaHMs U Xxumuu. HabmoneHnue
KaK OCHOBHOW METOJl TIO3HAHUS OKPY)KAIOLIEro MUpa. Y CJIOBUs MPOBeJeHHs HabmoaeHus. ['unoresa.
OkcnepumenT. BoiBoa. Ctpoenne miamenu. Jlaboparopus u o60opynoBaHue.

MopaenupoBanue. Mojenb, MonenupoBaHue. OCOOEHHOCTH MOJETUpPOBaHUS B Treorpaduu,
¢u3uke, 6uonorun. Mogenu B O6uosiorun. Mymsxku. Mozaenu B (usnke. DiaekTpodopHas MalluHa.
I'eorpaduueckue Moaenu. XUMHUUECKUE MOJIETH: peAMETHbIE (MOIEIN aTOMa, MOJIEKYJ, XUMUYECKHX
U TPOMBIIUICHHBIX MPOU3BOJCTB), 3HAKOBBIC, WIM CHMBOJIbHBIE (CHMBOJBI 3JIEMEHTOB, (OPMYIIbI
BEIIECTB, YPaBHEHUS PEaKIIHii).

Xumuyeckue 3HaKM U GOpMyNnbl. XUMHUYECKHH deMeHT. XuMHuueckue 3Haku. Ux
o0o03HaueHue, MpPOU3HOIIEeHHe. XuMHudeckue (Gopmynbl BemecTB. IIpocTble M CIOXKHBIE BELIECTBA.
Wunexcel u koapduunenTsl. KauecTBeHHBINH 1 KOJIMYECTBEHHBINH COCTAaB BELIECTBA.

Xumusi U Qu3MKa. YHUBEPCAIbHBIM XapakTep MOJOXKEHUH MOJEKYISIPHO-KHHETHYECKON
teopun. [loHATHS «aTOM», «MOJeKyna», «uoH». CTpoeHue BeulecTBa. Kpuctaminueckoe coCTOsHUE




BemiecTBa. Kpucrammueckue pemeTrku TBepapix BemiecTB. [uddy3us. BpoyHOBCkoe IBIKEHHE.
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHSL.

ArperatHble cocTOosiHUS BenlecTB. [loHATHE 00 arperaTHOM COCTOSIHMH BetlecTBa. DU3nvecKue
U XUMHYeCcKue siBIeHus. ['a3000pa3Hble, )KHUIKHUE U TBEP/IbIC BeleCcTBa. AMOP(HBIC BEIIECTBA.

Xumusi u reorpadpus. Ctpoenue 3emim: sapo, MaHTus, kopa. Jlutochepa. Munepansl u
rOpHbIE MOPOJbl. MarmMaTuyeckue M 0CaJl0YHble (HEOPraHMYECKHUE M OPraHuyvecKhe, B TOM YHUCIE U
TOpIOYHE) TOPOABI.

Xumusi u Ouosiorus. XUMHUYECKHUA COCTAaB J>KMBOW KIJIETKU: HeopraHudeckue (Bojga H
MUHEpAJILHBIC COJIM) W OpraHndeckue (OCNKW, JKHUPBI, YIJICBOJBI, BHTAMUHBI) BEIICCTBA.
buonoruueckas ponb Boabsl B kuBOM KieTke. dotocuuTe3. Xnopoduia. buonornyeckoe 3HaueHHE
XKHUPOB, OEJTKOB, YUPHBIX MaCE, YTJIEBOJIOB U BUTAMUHOB ISl )KU3HEACATEIILHOCTH OPraHU3MOB.

KauecTBennbsie peakunn B xumuu. KayecTBeHHbIE peakuuu. PacriozHaBaHue BELIECTB C
MTOMOIIIBIO0 KAYECTBEHHBIX peakuuil. AHATUTHYECKU curHai. OrnpeaensemMoe BEIIeCTBO U PEaKTUB Ha
HEro.

Texnuka 6e3omacHOCTH. Mepbl 0Oka3aHus IEPBON TOMOIIIH.

O6opynoBanue xuMuueckon yadboparopuu. Jlabopatopnas nocyna. PeaktuBel. OcobeHHOCTH
paboTel B 1a0OPATOPUH.

Pacrionoskenre  SJEKTPUYECKUX  BBIKJIIOYATENIEH,  BOJOIPOBOJHBIX  KpPAaHOB, CPEJCTB
MOKaPOTYIIECHUS, MEIUIIMHCKOM anTeuyKH EPBOM MOMOIIIN B KaOMHETE.

Hemoncmpayuu

o Komnekiusa pa3iaudHbIX TpeaMeToB WiH (oTorpaduii MpeaIMeTOB U3 AIOMUHUS IS
WJUTIOCTPAIK UJIEU «CBONCTBA — MPUMEHEHUE.

e VYyeOHOe 00OpyIOBaHWE, HCIOIL3YEMOE Ha ypOoKax (U3HMKH, OWOJIOTHH, Teorpaduu u
XUMUH.

e DrnektpodopHas MammuHa B JAeicTBuu. [eorpadumyeckue mojaenu (riaolyc, Kapra).
buonoruueckue monenu (MyJIsbKA OPraHOB M CUCTEM OPraHOB PAaCTEHUM, )KMBOTHBIX U YEJIOBEKA).
®u3nyecKkrue 1 XMMUYECKHE MOJIETN aTOMOB, MOJIEKYJI BEIIECTB M KPUCTAININYECKUX PEIIETOK.

e (OObeMHBIE W IMIAPOCTEPHKHEBBIE MOJIEIHM BOJBI, YIJIEKHCIOTO M CEPHUCTOrO Ta30B,
METaHa.

e (OOpa3ibl TBEPIbIX BELIECTB KPUCTAIIMUECKOTO CTpOeHUs. MoJenu KpUCTallInyecKuX
pELIETOK.

e Boja B Tpex arperatHbiX COCTOSHHUAX. KoOJUleKuusi KpHCTaNIMUECKUX M aMOPQHBIX
BEILIECTB U U3ACIINNA U3 HUX.

o Kouekius MUHEPAIoB (Ja3ypyUT, KOPYH]I, XaJIbKOUPUT, (PIFOOPUT, TAIIUT).

e Kouekius ropHbsIX HOpoJ (ITpaHUT, pa3iudHble (GOPMBI KalbIUTa — MEJ, Mpamop,
W3BECTHSK).

o Kouekuus roproinx UcKonaeMbiX (HedTh, KAMEHHBIN yroJib, CIaHIbl, TOPD).

Jlemoncmpayuonnsie 3Kcnepumenmaol
Hayunoe na0mtonenue u ero onucanue. M3ydenue cTpoeHus miaMeHu.

CrniupToBast SKCTpakius XJI0poiia U3 3eJIeHbIX JTUCThEB PACTECHUI.
«IlepenuBanue» yriaekUciaoro ra3a B CTakaH Ha YpaBHOBEILICHHbBIX BECaX.

e KauecTBeHHas peakuus Ha KUCIopoJ. KauecTBeHHas peakius Ha yrieKUCbli ras.
Jlabopamopnwvie onvimoi

e PacnpocTpaHeHue 3amaxa 0/1eK0JIOHa, JyXOB WIH JA€30/I0paHTa Kak mpouecc Auddy3uu.
Habmtonenne 6poyHOBCKOTO JABIKEHUS YaCTUYEK YEPHOM TYIIU MO MUKPOCKOIIOM.
Huddy3us nepMaHraHara Kanus B )KelaTHHE.
Oo6napyxeHue >(pUpHBIX Macell B areIbCHHOBON KOPOUKe.
N3yuenue rpaHuTa ¢ NOMOIIbIO YBEIUYUTEIBHOTO CTEKJIA.
Onpenenenue coaep>KaHus BOJIbl B PACTCHHH.
OO6HapyxeHue Maciia B ceMeHaX MOJICOJIHEYHUKA B TPEIIKOT0 Opexa.
OO6HapyxeHue Kpaxmania B MIIEHUIHON MYKe.

e BzaumojeiicTBue ackOpOMHOBOW KHCIOTHI C iomom (ompeneneHue BuTamuHa C B
Pa3TUYHBIX COKax).

e [IpoayBaHue BBIIBIXa€MOI'O BO3/1yXa Y€pe3 U3BECTKOBYIO BOJIY.



e OOGHapyxeHHEe U3BECTKOBON BOJBI CPEIH PA3INYHBIX BEIIECTB.
Jomawinue onvimut
W3zrorosienue Moienel MOJIEKYJI XUMAYECKUX BEIIECTB U3 IJIACTUIIMHA.
Huddysus caxapa B Boze.
OMNBITHI C IMyCTOM 3aKPHITOH MIIACTUKOBON OYTHIIKOM.
OOHnapyxeHue Kpaxmaia B MPOAyKTaX MUTAHUs; I0JOKaX.

Ilpakmuueckas paooma Ne 1-2. 3HaKOMCTBO C JabopartopHeIM oOopynoBanweMm. [IpaBuia
TeXHUKHU Oe30macHOCTH. «IllecTh mpaBMl TEXHUKH O€30TTaCHOCTI.

Ilpakmuueckan paooma Ne 3-5. «TumnoBble mpaBuiIa TEXHUKH JTaOOPATOPHBIX padoT.
JlabopaTopHoe obopynoBanue u mocyna. PabGoTra co CHUpTOBKOHM, C BecamMu, MEPHOW MOCYIOM.
Apeomerpsl. Pabota ¢ xumuueckumu peaktuBamu. OdopmileHHE X0Ja SKCIEPUMEHTa M €ro
pe3ynbraToBy. «HabnroaeHue 3a ropsiieit ceedoil. Y cTpoicTBO U paboTa CIIUPTOBKUY.

Tema 2. 9T 00bIYHbBIE HEOObIYHBIE BemecTBa (19 yacoB)
BemectBa Bokpyr Hac, uX 3HaYEHUE I YEJIOBEKA.
Ponb noBapeHHOM conu B 0OMEHe BellecTB YeloBeKa U )KUBOTHBIX. CosieBOil OalaHC B OpraHU3Me
yesoBeka. [loydeHne moBapeHHOU CONU U €€ OYUCTKA.
Kpucrannst 6onbiive u manenskue. Kak pactyrt kpucramisl? MeToabl BEIpaliuBaHusl KPUCTAJIIOB.

IM'uapocdepa. KpyroBopoT BojbI B IpUpoJie, €r0 3HAYECHUE B COXPAHEHUH MPUPOJTHOTO PABHO-

BECHSI.
Bona. Bona B macmtabe mianetsl. Bona B opranusme uenoBeka. [IpecHas Bojia u e€ 3amachl.
DKOJIOTHYECKHE TIPOOIEMBI YUCTOU BOJIBI.
’KectkocTh BOMIbI, BUABL. METOIbI, MPUMEHSIEMBIE JIsl OYUCTKH BOBI, UX Y)PEKTUBHOCTD.
UTo Takoe KUCIOTHBIE TOKAN U KaK OHU 00pa3yroTcsa? PoTHUKOBBIEC BOJIBI.
Ilpakmuueckas padoma Ne6-8: «OuncTka 3arps3HEHHON TOBApEHHON coK. BripaniuBanue
KPHUCTAJIJIOB  MOBAPEHHOM COJIU.
BrIpamuBanyue KpuUCTalsIOB MEAHOTO M JKEJIE3HOTO KyIOPOCOB METOJO0M MEJUIEHHOTO HCHapeHus
HACBILLIEHHOTO PacTBOPay.
Ilpakmuueckaa paooma Ne9-11: «CnocoObl ouncTku BOnbl. CpaBHEHHE BOJOMPOBOAHOW U
TEXHUYECKON BOJIBI MO 3alaxy, LBETY, MPO3payHOCTH, IUIOTHOCTH, pH, ompenenenuto TemmepaTypbl
KUIIEHUS BOJIbI, HAJIWYHUIO OCaJKa TOCJI€ OTCTauBaHUs, MPUTOJAHOCTH MJIsS HCIOJIb30BAHUS.
HccnenoBanue ocaakoBy.
Ilpakmuueckasn paooma Nel2-13: «OnpenencHue U yCTpaHEHUE KECTKOCTH BOIBIY.
Ipumeyanue: OuncTka BOABI OT TBEPABIX IPUMECEH, OT KUAKUX U ra3o00pa3HbIx BemlecTs. (B3pecu:
necok + H20; men + H20; macino + H2O; H2O + depnuna, BopoHka, GuibTp, Koyba, AeauTeabHas
BOPOHKA, BBINapUTENIbHAS YalllKa, CHUPTOBKA, CIIMYKH, AepKaTelb A POOUPKH, TPOOUPKH. )
XKectkocTh BOABI: MOCTOsIHHAs, BpeMeHHas, oOmas. CrnocoObl yCTpaHEHHUs >KECTKOCTH BOJIbI.
(O6pazusr Boabl; NaxCOs, Ca(OH)2, HarpeBaHue, CIIUPTOBKA, CIIMYKH, JAEp:KaTedb IS MPOOUPKH,
MPOOHPKH. )

Tema 3. SIBienus, npoucxoasimue ¢ Bemecrsamu (11 yacon)

Paznenenne cmeceil. CnocoObl pa3zjieneHusi cMeced M OYHMCTKa BemlecTB. HekoTopbie
mpocTeiire crnocoObl pa3feNieHus CMeceil: MpocerBaHue, pa3/ielieHue CMEeceil MOPOIIKOB Kee3a U
cepbl, OTCTaMBaHHE, JEKAHTAIUs, LEHTPUPYTrUPOBAHUE, pA3ACICHHE C MOMOIIBIO JEIUTEIHHOM
BOpOHKH, (unmbTpoBanue. DOunbTpoBaHuEe B JlabopaTopuu, ObITY M Ha MpousBojcTBe. lloHAThe o
¢bunbrpate. Ancop6ouums. Ilonstue 00 aacopOuuu u agcopOeHTax. AKTUBUPOBAHHBIM Yroib Kak
BaKHEHIIINIA aiIcOpOEHT. Y CTPOMCTBO MPOTHBOra3a.

JlucTumisiiys, Wi neperonka. Juctumnsnus (meperoHka) Kak mpoiecc BbIIEICHHUS BEUIeCTBa
U3 KUIKOW cMecd. JlucTuimnmpoBaHHas BoJa W 00NacTH ee MpuMeHeHus. Kpucrammmszanus wiu
BhIMapuBanue. Kpucrannuzanus U BeIIapuBaHUE B JIabopaTopuu (KpHCTauM3aTopsl U (apdopoBbie
YaIku A7 BellapuBanusi) u npupoje. [leperonka nedru. Hedrenpomykrel. @paknroHHas meperoHka
KHUJIKOTO BO3/1yXa.

XUMUYECKUE peaKIUu. YCIOBUS MNPOTEKAHMS W TNPEKPALICHUS XUMHUUYECKHX pEeaKIHil.
XUMHUYECKUE PEaKIMU Kak MpolecC MPeBpallleHHss OJHUX BELIECTB B ApPYyrue. Y CIOBUS IMPOTEKAHMS
XuMHuueckux peaknuii. CompuKOCHOBEHHE (KOHTaKT) BeEIIeCTB, HarpeBaHue. KarammszaTop.
WNuruburop. YrupaBineHue peakiiusMu TOPEHHUSL.



IIpu3naku xuMuueckux peakuuid. IIpu3HaKM XUMUYECKUX peakuui: W3MEHEHUE LIBeTa,
o0pa3oBaHUE OCaJKa, PACTBOPEHHE IIOIyYCHHOTO OCaJKa, BbIIEJIEHHE Tra3a, MOSBJICHUC 3araxa,
BBIJICJICHUE U HU MOIJIOLEHUE TEIIOTHI.

Jemoncmpayuu
o Ounptp LoTra. Boponka broxuepa. YcranoBka uis GUIbTPOBaHUS O] BAKYYMOM.
e PecnupaTopHble MAaCKU U MapJIeBbIE MOBS3KU.
e [IlpotuBora3s u ero ycTpomucTBO.
o Komrekuust «HedTb 1 HEPTEIPOTYKTHI».
Jlemoncmpayuonnsie IKCnepumMenmol
e PasznesneHne cMecH MOPOIIKA CEPhI U KEJIE3HbIX OIMIIOK.
e PazneneHue cMecH MOpoIIKa Cephl U MecKa.
e Pa3zneneHue cMecH BOJIbI U PACTUTENIHHOTO Maciia C MOMOIIBIO LIETUTEbHON BOPOHKH.
e JlonmyyeHue IUCTWIIIMPOBAHHOM BOJBI C TOMOIIBIO JTAOOPATOPHOM YCTAaHOBKHU ISt
MIEPErOHKH JKUJIKOCTEM.
e PazneneHue cMecH MepMaHraHara ¥ Juxpomara Kajusi CHocoO0M KpUCTaJIIN3aliu.
e BzaumopeiicTBHe eNe3HbIX ONUIOK U OPOLIKA CEPhl MPU HarpeBaHUH.
e JlomyyeHue yriekuciaoro ra3a B3auMOAECHCTBUEM MpaMopa ¢ KUCIOTON U 0OHapyKeHue
€ro ¢ MOMOIIIBIO N3BECTKOBOM BOJIBI.
e KaTtasiuTuyeckoe pasjioKeHHE NEepoKCHIa BoJOpojaa (KaTanu3aTop — JAUOKCH]
mapranma (1V)).
e (OOHapyXeHHe pacTBOpA IIEJI0YM C OMOIIBI0 HHIUKATOPA.
e BzaumojeiicTBue pacTBOpa IMepMaHraHaTa Kajlusg W pPacTBOpa AUXpoMara Kajius c
pacTBOpoM cynb(puTa HATpHUS.
e B3saumopeiicTBrue pacTBOpa IepMaHTraHaTa Kajaus ¢ aCKOPOMHOBOW KHCIIOTOM.
e BzaumogelicTBue XJIOpU/Ia KeJe3a C JKEJITOU KPOBIHOW COJIbIO U THAPOKCUIOM HATPHS.
e B3saumopeiictue ruapokcuna xenesa (I1I) ¢ pactBopom cossiHOM KUCTOTHI.
Jlabopamopnusie onvimot
e AncopOuusi KyKypy3HbIMH MaJOUYKAMH MTAPOB MaXy4YHX BEIIECTB.
e l3ydyeHue ycTpoiCTBa 3aKUTAJIKHU U TJIAMEHU.
Jlomawnue onvimot
e PaszjeneHue cMecH CyXOro MOJIOKa M PEYHOTO IeCKa.
e OrcranBaHue B3BECU MOPOILIKA JJI YUCTKU MTOCYbI B BOJE U €€ JCKaHTALIMS.
e AncopOuusi aKTHUBUPOBAHHBIM YIJIEM KpacsIIUX BEIIECTB MEICHU-KOJbI.
e PacrBopenue B Bojie TabseTkn acnupuna YIICA.
e [IpuroroBneHue n3BECTKOBOI BOJIBI U OMBITHI C HEW.
e 3yuenue cocraba CMC.
Ilpakmuueckas paboma Ne 14. BoipaiuBanue KpUCTaIIIOB COJH (JOMAIIHUN YKCIIEPUMEHT).
Ilpakmuueckas paboma Ne 15. OuncTka noBapeHHON COJIH.
Ilpakmuueckan paboma Ne 16. Vzydenue nporecca KOpPO3HUU Keyesa.

Tema 4. Paccka3sbl o xumun (11 4yacos)

Yuenuueckan xonghepenyusn. «Bpinaromuecs pycckue ydeHble-XUMHUKI». «cTopus XumMum.

Koukypc cooowenunn yuawjuxca. «Moe n100MMO€ XUMHUYECKOE BELIECTBO» (OTKPBITHE,
MOJIy4EeHUE U 3HAUCHHE).

Konxkypc yuenuueckux npoexmoe. KoHkypc MocBsiieH H3y4eHUI0 XUMUYECKUX PEaKIUi.
ITonroToBka u 3amura TBOPYECKUX OTYETOB O MPOBEJCHHON HCCIeI0BATENbCKOM paboTe.

JlaHHBIE 3aHATHA NPOBOAATCA B (POpME «KPYTJIOro CTOJIa» WM IIKOJBHOW KOH(pepeHIuH (B
TEUEeHHE Toja). Yualluecs BBICTYNAIOT C KPAaTKUMU TBOPUYECKMMHM OTYETaMH IO H3Y4YE€HHBIM
npobiemMam, pacCcKa3bIBalOT O pe3yabTaTaX CBOMX MCCIIEJOBAHUN.

Tema 5. Xumus B 01Ty (13 yacos)



Buner ObITOBBIX XUMHKATOB. MBIIO 1 Motomue cpeactBa. Colii U MIEN0YH B COCTaBE MOIOIITIX

cpencts. XMMUYHCTKA Ha IOMY.

Kectkoctb Bosbl. YMsiruenue BoJibl. Cojia nuieBas Uiv JBYYIJICKUCIBbI HATPUN U €r0 CBOMCTBA.
OmnacHblil OpaT NHIIEBOH COBI — COA KABIIMHUPOBaHHAs. YeM MoJie3Ha MHIeBast CoAa U MOXKET JIn

OHAa OBITH OITACHOM.

XuMmus u npuroronieHue nuiu. CToJI0BbIN YKCYC U YKCyCHas scceHIusl. CBOICTBa yKCyCHOM

KHCJIOTHI U €€ (PU3NOJIOTHUECKOE BO3ACHCTBHE.

XuMHA U 0J1exkaa. BOJIOKHO 1IOJ1 yBEIMUUTEIIBHBIM CTEKIIOM.

AnTeuHblii MO U €ro cBorcTBa. [loueMy noa HafO IepkKaTh B IVIOTHO3AKYITOPEHHOU CKIISTHKE.
«3enéHKay WIn pacTBOp OpHIUIMaHTOBOTO 3eNEHOTO. HeoObruHbIE CBOMICTBA OOBIYHOM 3EIIEHKH.
ACIUMpUH WM alleTUICATUIMIOBAs KUCIOTa U €ro cBoMcTBa. UTo noje3Hee: aclIUpUH WK YICapUH.

Ilepexucs Bonopoja u rugponepur. CBoNCTBa EPEKUCH BOJOPOA.

[lepmanranaT kanausi, MapraHIlOBOKHMCIBIA Kallui, OH K€ — «MapraHioBka». HeoObrunble cBoiicTBa
MapraHioBkH. Kakyro onacHOCTh MOKET IIPEACTABIIATh MapraHIOBKA.
HyxHa nu B tomaiHel anteyke 60pHas KUCIOTA.
Crapsble ekapcTBa, Kak ¢ HUMU IOCTYIUTh.

Yero He XBaTaeT B BalllE alITEUYKE.

Ilpakmuueckasn paooma Ne 17: V3ydeHne TEKCTUILHBIX BOJIOKOH MO KoJutekiuu. [Ipocreiimme

CIIOCOOBI OIMPCACIICHUSA TUIIAa BOJIOKHA.

Ilpaxmuyeckaa paboma Ne 18: Y nanenue nsTeH.
Ilpakmuueckasn paboma Ne 19. Y nanenve HaKUIK ¢ SMATUPOBAHHON MOCY/IBI M TIPEIOTBPAIIICHHE
e€ oOpa3oBaHMsl (JOMAITHUI SKCIIEPUMEHT).
Ilpakmuueckan paooma Ne 20:. HeoObIYHBIC OTIBITHI.

Conepxanue o01epa3BuBaKOIIeil POrpaMMbl

Yer1BépThIii oA 00y4eHust

ConeprkaHue MporpaMMBbI MPEOJIaracT TCOPETUIECKUE U MPAKTHUECKUE 3aHATHS (IKCKYPCHH,
MPaKTUYECKHE, TA0OPATOPHBIC 3aAHITHS)
YueOHbIl (TEeMaTUYECKU) TITIaH

Ne

HaszBanue pasnena, Tembl

KomnnuectBo "acos

BCCI'o

TEOpUs

IPAaKTHKA

DopmBbI aTTECTALNT
WJTH KOHTPOJIS

XuMus B IEHTPE
€CTECTBO3HAHHUS

18

8

10

AHanu3
BBITIOJTHEHHBIX
MPaKTUYCCKUX
pabor

91 00BIYHBIE HEOOBIYHBIE
BELLECTBA

19

11

OO0cyxienue
pe3yibTaToB
paboTHI.

ﬂBJ’IeHI/IH, MMPOUCXOIAIIHEC C
BCIICCTBAMH

11

Ompoc.
TectupoBanue.
CooO1ienus.

Pacckaspl 1o xumuu

11

11

3amuTa
TBOPUYECKUX
OTYETOB O
MIPOBEICHHOMN
HCCIeI0BaTEIbCKOM
padore.

«Kpyrnslii cTom.

Xumus B ObITY

13

O6cyxaeHue
pE3yIBTaToB
paboTHI.

NTOI'O

72

44

28




Copneprxanue yueOHOTO IJ1aHa
Tema 1. XuMus B neHTpe ectecTBO3HaHuA (18 yacos)

XuMHs Kak 4acTb ecrecTBO3HaHuA. [Ipenmer Xxumuu. XuUMHS — 4YacTh €CTECTBO3HAHUA.
B3aunMooTHOLIEHHs 4esoBeKa W OKpyxkaromero wmupa. Ilpenmer xumuun. @Pusudeckue Ttena u
BelecTBa. CBoiicTBa BellecTB. IIpruMeHeHne BElecTB Ha OCHOBE X CBOMCTB.

HaGnronenue u SKCEpUMEHT KaK METOJbl M3y4eHUs €CTeCTBO3HAHM U XuMuu. Habmonenue
KaK OCHOBHOW METOJI TIO3HAHUSI OKPY)KAIOLIET0 MUpA. Y CIOBUS MpoBeaeHus HabmroneHus. ['umnoresa.
OxcnepumenT. BeiBoa. Ctpoenue mamenu. Jlaboparopus u 060pyaoBaHue.

MopenupoBanue. Mozenb, MonenupoBaHue. OCOOCHHOCTH MOJEIUPOBAaHHS B Teorpaduu,
¢usuke, 6uosnornu. Mogenu B Ouosioruu. Mymspku. Mozaenu B gusuke. DiIeKTpoopHas MalllnHa.
I'eorpaduueckue Moaeny. XUMHUYECKUE MOJEIH: TIPEAMETHBIE (MOIEIH aTOMa, MOJIEKYJ, XUMHYECKUX
Y TPOMBIIIICHHBIX MPOU3BOJICTB), 3HAKOBBIC, MM CHMBOJIBHBIC (CHMBOJIBI 3JIEMEHTOB, (OPMYIBI
BEILIECTB, YPABHEHUS PEAKIIMIA).

XuMuyeckue 3Hakd U GopMyabl. XHUMHUYECKHUH dieMeHT. XuMmuueckue 3Haku. HWx
o0o3HavYeHue, Mpou3HOIIeHHne. XuMHUYeckue (Gopmyisl BemiecTB. [IpocThie M CIOXKHBIE BELIECTBA.
Nunexce! n koapdunmenTsl. KauecTBEeHHBIN 1 KOJMYECTBEHHBIN COCTAaB BEILIECTBA.

Xumusg M (Qu3MKa. YHUBEpPCAJIbHBIM XapakTep IMOJIO)KEHUH MOJIEKYIIPHO-KMHETUYECKON
teopuu. [loHsATUS «aTOM», «MoJekyaay, «uoH». Ctpoenue BemiectBa. Kpucranmnueckoe cocTosiHue
BemecTBa. Kpucramueckue pemerku TBepiblx BemiecTB. uddys3us. bpoyHoBckoe nBHKEHHE.
BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSL.

ArperartHble cocTosiHus BeulecTB. [loHsATHE 00 arperaTHOM COCTOSIHMM BellecTBa. Dusndeckue
1 XuMHueckue siBiaeHus. ['a3000pa3Hble, )KUIKHUE U TBEP/IbIe BeIeCTBA. AMOP(HbBIE BEIIECTBA.

Xumusa u reorpadusa. Ctpoenue 3emuu: siapo, MaHTus, Kopa. Jlutochepa. Munepansl u
rOpHbIE MOPOJIbl. MarmaTH4eckue U ocaJoyHble (HEOpraHMYecKue M OpraHuyecKkre, B TOM YHCIE U
TOPIOYNE) TTOPO/IBI.

Xumuss W Ouosorusi. XUMHUYECKUM COCTaB JKMBOM KIJICTKW: HEOpraHudeckue (Bojga H
MHUHEpAJbHBIE COJMM) W opraHuyeckue (OCNKW, JKUPBI, YIJICBOABI, BHUTAMHHBI) BEIICCTBA.
buonorndeckas posb Boabl B kuBOM KieTke. DoTocuHTe3. Xnopoduimt. buomorudeckoe 3HaueHHE
KUPOB, OEITKOB, 3(PUPHBIX Mace, YIJIeBOJAOB U BUTAMUHOB JIJIsl )KM3HEIEATEIbHOCTH OPraHu3MOB.

KauectBennsle peakumn B xumuu. KauecTBeHHble peakiuu. Pacro3HaBaHue BeEIIECTB C
MOMOIIbIO KAYE€CTBEHHBIX PEAKIUN. AHAIMTHYECKUN curHai. OmnpeaensieMoe BEIEeCTBO U PEAKTUB Ha
HETO.

Texnuka 6e3omacHOCTH. Mepbl 0OKa3aHus NEPBON MTOMOIIH.

O6opynoBanue xuMuuecko yradboparopuu. Jlaboparopnas nocyna. PeaktuBbel. OcobeHHOCTH
paboTHI B 1a00pPATOPHUH.

PacnonoxeHne  3JEKTPUYECKUX  BBIKJIIOYATENEH, BOJOIPOBOJHBIX  KpPAaHOB, CPEJACTB
MOKAPOTYILIEHUS, MEAUIIMHCKON alTeuKH MepBOi MOMOIIU B KaOUHETe.

Hemoncmpayuu

e Kouekius pazIuyHbIX MpeAMETOB Uiu (oTorpaduil mMpeaMEeToB U3 aTIOMUHUS JUIS
WJUTFOCTPALIMH UAEH «CBOMCTBA — MPUMEHEHUEN.

e VYuebHOe 00OpyIOBaHHUE, UCMHOJIb3yeMOE Ha ypokax (HU3UKH, Ouosoruu, reorpapuu u
XUMUHU.

e DOnexkTpodopHas MamuHa B JAeiictBuu. [eorpaduyeckne mozaenu (rimolyc, KapTa).
buonorudeckue mMonenu (MyJIsbKA OPraHOB M CUCTEM OPTaHOB PACTEHUM, )KHBOTHBIX U YETIOBEKA).
du3nyeckrue 1 XMMUYECKHE MOJIETN aTOMOB, MOJIEKYJI BEIIECTB U KPUCTAIIINYECKUX PEIIETOK.

e (OObeMHBIE U IIAPOCTEPHKHEBBIE MOJIETH BOJBI, YIIIEKHCIOTO M CEPHUCTOrO Ta30B,
METaHa.

e (OOpa3iibl TBEPIBIX BEIIECTB KPUCTAIIIMYECKOTO CTpOeHUs. MoJenu KpUCTallIndecKuX
PELIETOK.

e Bojga B Tpex arperatHblX COCTOSHUAX. KOJUIeKIMsI KpHUCTaNIMUECKUX W aMOPQHBIX
BEILIECTB U U3/ICTIUN U3 HUX.

o Koumnekius MUHEPANOB (Ja3ypyUT, KOPYH]I, XallbKOTUPUT, (PIFOOPUT, TAIIUT).

e Koumekius ropHbIX TOpoJ (TPaHUT, pa3NU4Hbe (GOPMBI KaNbIUTa — MEJ, Mpamop,
W3BECTHSK).

o Koumekius Toprovnx UCKomaeMbIX (HeTh, KAMEHHBIN yrollb, CIAHIIBI, TOPD).



Jemoncmpayuonnsle IKCnepuMeHm vl
Hayunoe nHaGmonenue u ero onucanue. M3ydenne cTpoeHus IaMeHH.
CrniuproBast 3KCTpaKLus XJI0poduiia 13 3eJIeHBIX JIUCTHEB PACTCHHH.
«IlepenuBanue» yriieKUCIOro ra3a B CTakaH Ha YpaBHOBEILIEHHBIX BECAX.

e KauecTBeHHas peakuus Ha kucinopo. KauecTBeHHas peakiiys Ha YIrIEKUCIIbIN Ta3.
Jlabopamopnvie onvimoi

e PacnpocTpanenue 3anmaxa 0JeKOJIOHA, TyXOB WX I€30JI0PaHTa Kak mpouecc tupdy3un.
Habnronenne OpoyHOBCKOTO JBMKEHUS YaCTHUYEK YEPHOM TYIIH 110 MUKPOCKOTIOM.
Huddys3us nmepmanranara Kanus B )KeTaTHHE.
OO6Hapyxenue 3pUPHBIX Macell B alleIbCHHOBOM KOPOUKe.
N3ydeHue rpaHnTa ¢ NOMOILBIO YBEINYUTEIBHOTO CTEKIIA.
Omnpenenenue coiepkanus BOAbl B PACTEHUH.
OO6HapyxeHue mMaciia B ceMeHax M0/ICOJIHEYHUKA U TPELKOro opexa.
OO6HapyxeHue Kpaxmaia B MIICHUYHON MYKeE.

e BzaumojeiicTBue ackOpOMHOBOW KHCIOTHI C¢ HoaoM (ompeneneHue ButamuHa C B
Pa3IUYHbIX COKaX).

e [lpoayBaHue BbIIBIXa€MOT0 BO3/1yXa Yepe3 U3BECTKOBYIO BOJY.

e (OOHapyxeHHe U3BECTKOBOM BOJIbI CPEJIU PA3JINYHBIX BEILIECTB.

Jlomawinue onvimol
N3roTtoBnenune mojeneit MOJEKYJ XUMUYECKUX BEIIECTB U3 IJIaCTUIMHA.
Huddy3us caxapa B BoJeE.
OnBITHI € MyCTOM 3aKPBITOM MIIACTUKOBOW OYTHIIIKOM.
OO6HapyxeHue Kpaxmaia B MPOyKTaX MUTaHUS; S0JT0KaX.

Ilpakmuueckas paboma Ne 1-2. 3HaKOMCTBO C JabOpaTopHBIM oOopynoBanweM. [IpaBuia
TexHUKH Oe3omnacHocTU. «lllecTh mpaBui TEXHUKH 0€30MaCHOCTI.

Ilpakmuueckaa paodoma Ne 3-5. «TumoBble mNpaBuiIa TEXHUKH JIAOOPATOPHBIX padoT.
JlabopaTopHoe obGopynoBaHue W mocynaa. Pabota co CnMpPTOBKOM, C BecaMH, MEPHOM IOCYIOM.
Apeometprl. Pabora ¢ xumuueckumu peaktuBamMu. OdopmileHHEe XOJa S3KCIEpHUMEHTa €M €ero
pe3ynbTaToBY. «HabmroaeHue 3a ropsieil cBeuoil. Y CTpOHCTBO U paboTa CIIMPTOBKHY.

Tema 2. I 00bIYHBIE HEOObIYHBIE BemecTBa (19 yacoB)

BemecTBa BOKpYr Hac, MX 3HaYEHUE JIJISl YEIOBEKA.
Ponb nmoBapenHoit conu B 0OMeHe BellecTB YeloBeka U )KUBOTHBIX. CosieBoil OalaHC B OpraHu3Me
yenoBeka. [lonyyenne moBapeHHOM COIU U €€ OYUCTKA.
Kpucrannst 6onbiivie u manenbkue. Kak pactyt kpuctaibsl? MeTo sl BeIpallUBaHUs KPUCTAILIOB.

I'unpocdepa. KpyroBopoT Bojbl B IpUpPOE, €ro 3HaU€HUE B COXPAHEHUH MPUPOIHOTO PaBHO-

BECHSI.

Bona. Bona B macmitabe mianetsl. Boia B opranusme venoBeka. IIpecHas Bojia u e€ 3amachl.
DKOJOTUYECKHE MPOOIEMbl YHCTON BO/IBL.
XKecTtkocTb BOJIBI, BUIBL. METObI, IPUMEHSIEMBbIE U1 OYUCTKH BOJIbI, UX 3P (HEKTUBHOCTS.
UTto Takoe KHCIOTHBIE I0KIU U KaK OHH 00pa3yroTcsi? PoTHUKOBBIE BOIBI.
Ilpakmuueckan paboma Ne6-8: «Ounctka 3arps3HEHHON MOBapeHHON conu. BeipamniBanue
KpUCTaJUIOB TIOBapEHHOMW COJIH.
BelpamuBanyue KpHUCTaJLIOB MEQHOIO M JKEJIE3HOTO KyIOPOCOB METOJOM MEUIEHHOTO HCIapeHus
HACBILLIEHHOTO pacTBOpay.
Ilpakmuueckaa padoma Ne9-11: «CnocoObl ouMcTkH Bojabl. CpaBHEHHME BOJONPOBOJHONH U
TEXHMUYECKON BOJBI IO 3alaxy, LBETY, MIPO3PAayHOCTH, IUIOTHOCTH, pH, ompenenenuto temnepaTypsl
KUIIEHUS BOJbI, HAJIWYUIO OCaJKa IIOCIE€ OTCTAauBaHUsA, IPUTOAHOCTH U1 HCIIOJIb30BAHUS.
HccnenoBanue ocaakoBy.
Ilpakmuueckaa padoma Nel2-13: «OnpeneneHue U yCTpaHEHHE KECTKOCTH BOJIBI.
Ilpumeuanue: OuucTKa BOJBI OT TBEPABIX NMPUMECEH, OT KUAKUX U ra3000pa3HbIX BemiecTs. (B3pecu:
necok + H20; men + H20; macno + H20; H2O + yepHuna, BopoHka, GUIBTp, K0yOa, AEIUTENbHAS
BOPOHKA, BBIIIApPUTENbHAS YalllKa, COMPTOBKA, CIIMYKH, JIepXKaTeib Ul IPOOUPKH, TPOOUPKH. )



XKecTtkocTh BOABI: TOCTOSHHAs, BpeMeHHas, oOmas. CrnocoObl yCTpaHEHHs KECTKOCTH BOJIBI.
(O6pasubr Boaer; Na2COs, Ca(OH)2, HarpeBaHue, CHHPTOBKA, CIUYKH, JIEpXKaTeib Ui MPOOHPKH,
poOHpPKH.)

Tema 3. SIBnenus, npoucxoasimue ¢ Bemecrsamu (11 yacon)

Paznenenne cmeceil. CnocoObl pa3zneneHuss cMmeced M OuMCTKa BewlecTB. Hekoropbie
MPOCTEHIIE CIIOCOObI pa3AeieHus CMECe: MPOCEUBAHUE, PA3/ICIIEHUE CMECel MOPOIIKOB XKele3a U
cephl, OTCTaMBaHWE, JEKAHTALWs, LEHTPU(YTUPOBAHHE, pa3JEIEHUE C TOMOIIBIO JETUTEIBbHON
BOPOHKH, (minbpTpoBanue. OuiIbTpoBaHHE B JlabopaTtopuu, ObITY M Ha mpousBoicTBe. IloHsATHE O
¢unbrpate. Ancopoums. [lonstre 00 anacopOumu M ancopOCHTax. AKTUBHPOBAHHBIA YroJib Kak
BOKHEUIINIA aicopOeHT. Y CTPOKUCTBO MPOTHUBOra3a.

Jluctuiusiuys, Wiy neperonka. Juctuianus (eperoHka) Kak MpoLecc BbIIEIEHUS BEIECTBa
U3 JKUAKOW cMmecH. JlucTwiummpoBaHHast Boja W oOjacTu ee mpuMeHeHus. Kpucrammsanus wim
BhIMapuBanue. Kpucrammmsanus U BeITApUBAHUE B JIAOOpATOpHH (KPHCTALIM3AaTOPHl U (haphopoBbie
Yallky 171 BelapuBaHus) U npupoje. [leperonka nedru. Hedrenpoaykrel. @pakiimoHHas meperoHka
KHUJKOTO BO3]lyXa.

XUMUYECKHE PEaKIUH. YCIOBUS MPOTEKaHHWS M TNPEKpaAIIeHUS XUMHYECKUX pPEaKIIHil.
XUMHYECKHE PEeaKkIMU KaK IMPOLIeCcC MPEeBpallleHns] OJHUX BEIIECTB B JIpyrue. YCIOBUS MPOTEKAaHUS
xuMHuueckux peakuuil. CompuKocHOBeHHME (KOHTaKT) BellecTB, HarpeBaHue. Karamuzarop.
WNuruburop. YnpasineHue peakuusiMyu TOPEHHUsL.

[Ipu3Hakn xumu4ueckux peakuuid. [Ipu3HAKM XUMHUYECKHX peakUui: HW3MEHEHWE IIBETa,
oOpa3oBaHHE OCaJKa, PACTBOPEHHUE IOJyUYEHHOTO OCaJlKa, BBIJEIECHHE Tra3a, MOSBJICHHE 3amaxa,
BbIJIEJIEHUE U HU MOTJIONICHHE TEIIOTHI.

Hemoncmpayuu
e  @unptp llloTTa. Boponka broxuepa. YcranoBka 115 GuIbTPOBaHUS MO BAKYyMOM.
e PecnuparopHble MaCKM ¥ MapJeBbI€ MOBSI3KH.
e IlpotuBora3s u ero ycTpomcTBO.
e Komneknus «HedTb u HEPTETIPOYKTHD».

Jlemoncmpayuonnsle IKcnepumenmaol
e PaszneneHne cMecH MOPOIIKA CEPBI U JKEJE3HBIX OMUIIOK.
e PaszneneHne cMecH MOPOIIKA CEPhI U MECKA.
e PaszneneHue cMecH BOJIbI M PACTUTEIBHOTO Macja ¢ IOMOUIbIO LEIUTEIbHON BOPOHKH.
e JlonyyeHune IUCTHIIMPOBAHHOM BOJBI C TOMOIIBIO JTAOOPATOPHOM YCTAaHOBKHU ISt
MEPErOHKH KUJIKOCTEM.
e Paszjnenenue cMecH epMaHraHarta U Iuxpomara Kajausi Crioco0oM KpUCTaITU3aIiu.
e B3sauMopeicTBre kKeIe3HbIX ONUIOK U MOPOLLIKA CEPbl IPU HATPEBAHUH.
e [lonmyyeHue yriekuciaoro rasa B3auMOACHCTBHEM MpaMopa ¢ KUCIOTOH U OOHapyKeHHe
€ro ¢ MOMOILbK U3BECTKOBOM BOJIBI.
e KatanuTuyeckoe pasloKEeHHE TNEepOKCHAAa BOJOpoJa (KaTaliu3aTop — JAUOKCH]
mapranna (I1V)).
e (OOHapyxeHHe pacTBOpaA IIEJI0YHU C IOMOIIBI0 HHIUKATOPA.
e BsauMmojeiicTBue pacTBOpa IepMaHraHaTa Kajusi W pacTBOpa JUXpoMara Kallus ¢
pacTBOpoM cynb(pura HATPUS.
e BsaumojeiicTBue pacTBopa nepMaHraHaTa Kaius ¢ aCKOpOMHOBOM KHCIOTOM.
e BsauMoaencTBre XJIOPUAA KEJE3a € KENTONU KPOBIHOU COJIBIO U THIPOKCUIAOM HATpUS.
e BzaumopeiictBue ruapokcuaa xenesa (I11) ¢ pactBopom conssHON KUCTOTHI.
Jlabopamopmuwvie onvimoi
e AncopOiusi KyKypy3HbIMH MaJOYKaMH MAapOB MaxXy4HX BEIIECTB.
e l3y4yeHue yCTpONCTBA 3aKUTAJIKU U INIAMEHU.
Homawmnue onvimot
Pasznenenne cMecu Cyxoro MOJIOKa U PE4HOIO I1eCKa.
OtcranBaHue B3BECU MOPOLIKA JUI YUCTKH MOCY/bI B BOJE U €€ JIEKaHTalUs.
AncopO1yst aKTUBUPOBAHHBIM YTJIEM KpacsIIUX BEIIECTB MEMCH-KOJIbI.
PactBopenue B Bojie TabneTku acniupuna YIICA.



e [IpuroroBieHue U3BECTKOBOM BOJBI U OIBITHI C HEW.

e U3yuenue cocraa CMC.
Ilpakmuueckasa paboma Ne 14. Bolpaiuanue KpUCTalIOB COJH (JOMAIIHUM IKCIIEPUMEHT).
Ilpakmuueckasa paboma Ne 15. OuncTka NoBapeHHOM! COJIH.
Ilpakmuueckasa padoma Ne 16. 3yyenue nporecca KOppo3uu xeliesa.

Tema 4. Paccka3sbl o xumum (11 4yacos)

Yuenuueckan kongpepenyusn. «Boinaroniecst pycckue ydeHble-XuMuku». «Mctopus Xumum».

Koukypc cooowenuni yuawjuxca. «Moe I1100MMO€ XUMHUYECKOE BEIIECTBO» (OTKPBITHE,
MIOJIy4Y€HUE U 3HAUCHHUE).

Konkypc yuenuueckux npoexkmog. KOHKypc NOCBSIIEH U3YYEHUIO XUMUYECKUX PEAKIIUM.
[ToaroroBka 1 3amuTa TBOPUECKUX OTYETOB O IPOBEIEHHON HCCIIEA0BAaTENbCKOM padoTe.

JlaHHble 3aHATHS MPOBOIATCS B (POpME «KpPYTJOro CTOJIa» WM UIKOJIbHOM KOH(pepeHuuu (B
T€UEHHE Troja). Yualluecs BBICTYHAlOT € KPaTKUMU TBOPYECKMMM OTYETaMH [0 HW3Y4YE€HHBIM
npo0ieMaM, paccKasblBalOT O Pe3yIbTaTaX CBOMX HCCIEA0BAHUM.

Tema 5. Xumus B 6biTy (13 uacos)

Bupt 66ITOBBIX XUMUKATOB. MBIJIO 1 MOtole cpenctBa. CoJiv U MIENOYH B COCTaBE MOIOIINX
cpenctB. XUMUYHCTKA Ha JIOMY.

Kectkocth Boabl. YMsrdeHue Boipl. Cojia muineBast Uiv JBYYTJIEKUCIbI HATPUWA U €T0 CBOMCTBA.
OmnacHbI OpaT MUIIEBOM COMBI — cOoJla KaIbIIMHUPOBaHHAs. YeM IMosie3Ha MUIIeBas Coaa U MOXKET JTU
OHa OBITh OMMACHOM.

XuMUs U IpUrOTOBIeHHE MUIIU. CTOJIOBBIN YKCYC U YKCYCHAs AcceHIMs. CBOMCTBA YKCYCHOU

KHUCJIOTHI ¥ €€ (PU3UO0TIOTHIECKOE BO3/ICHCTBHE.

Xumus 1 oJiexaa. BoIOkHO o1 yBETMUNUTEIBHBIM CTEKIIOM.

AnTedHbl MO U ero cBoiicTBa. [loueMy noa Hago0 nepx aTh B MIIOTHO3AKYIIOPEHHOM CKIISTHKE.
«3enéHKa» Ui pacTBOp OpUIUTHAHTOBOTO 3e1¢HOT0. HeoObuHbIE CBOMCTBA OOBIYHOM 3EIIEHKH.
ACIIMpUH WM aueTHWICATMLINAIIOBAs KHCIIOTa U €ro CBOMCTBA. UTO MoJe3Hee: aCIUPYH WU YIICAPHH.
[Tepexuch Bogopoaa u ruaponepur. CBONCTBA NEPEKUCH BOJOPO/IA.

[Tepmanranat kayiusi, MapraHIIOBOKHCIBIA Kalliid, OH XK€ — «MapraHioBka». HeoObluyHbIC CBOMCTBA
MapraHioBku. Kakyro onacHOCTh MOKET IIPEICTABIATh MapraHIOBKA.
HyxHna nu B tomaiHeit anteuke 60pHas KUCIOTA.
Crapsle JiekapcTBa, Kak ¢ HUIMH ITIOCTYIIHUTb.
UYero He XBaTaeT B BallleH alTEUKe.

Ilpakmuueckan paboma Ne 17: VI3ydeHne TEKCTUIBLHBIX BOJOKOH 1O KoJuteKIuu. [Ipocreiimume
CHOCOOBI OIpe/IeTICHHs TUIIA BOJIOKHA.

Ilpakmuueckaa paboma Ne 18: Y nanienue nsTeH.

Ilpakmuueckan padoma Ne 19: Y nanenue HaKUIK ¢ SMaJIUPOBAHHON MOCYIbI U PEIOTBPAILICHHUE
e€ oOpaszoBaHUs (JIOMAITHUIN YKCIIEPUMEHT).

Ilpakmuueckan paooma Ne 20. HeoObIYHBIC OTIBITHI.

ILiianupyemble pe3yJibTaThl

JIMYHOCTHBIE U METAIIPEJAMETHBIE PE3YJIbTATBI OCBOEHUSA KYPCA
INPOT'PAMMBI

CucTeMHO — e TeNbHOCTHBIN MOIXO0/1, JIeXKAIUK B OCHOBE CTaHAapTa, IPEANOoIaraer:

- OmpeJeNieHne Il U OCHOBHOTO pe3yibTaTa 00pa3oBaHUsA KaK BOCHUTAHHE U Pa3BUTHE
JUYHOCTH OOYdYaloIIMXCs, TMO3TOMY CTaHIApPT YyCTaHABIMBaeT TpeOOBaHUA K pe3ylbTaTaM
oOyuaronuxcs He TOJLKO MPEIMETHBIM, a B IEPBYIO O4Yepe/b INYHOCTHBIM U METAMPEAMETHBIM.

MeranpenMeTHbIE  PE3YIbTAThI MPEJCTaBISIIOT  cOOOM OCBOCHHBIE OOYUYaAIOITUMUCS
yYHHUBEpCalIbHbIE Yy4yeOHble JeWcTBUS (MO3HABATENIbHBIE, PETYISTHUBHBIE W KOMMYHHKATHUBHBIC),
o0ecrnevynBaroIfe OBIaJICHNUE KIIFOUYEBBIMU KOMIETCHIIUAMU. JINYHOCTHBIE PE3yIbTaThl MPEACTABISIOT
c000¥ 0CBOCHHBIE JTUYHOCTHBIE Y Y /1.

OcBoeHue nporpaMmbl 00YUYAOIIUMHUCS TIO3BOJHUT MOTYYUTh CIEIYIOIINE PE3YIbTaThI:



- B cthepe pa3BuTHs JUYHOCTHBIX YHHBEPCAJBHBIX Y4eOHBIX /eHCTBHH CO31aTh YCIOBUS
st GOPMUPOBAHUS:

* OCHOB COLMAJIbHBIX KOMIIETEHUUH (BKJIIOYash LEHHOCTHO-CMBICIOBBIE YCTAHOBKU H
MODAJIbHBIE HOPMBI, OIBIT COLUATIbHBIX U MEXIMYHOCTHBIX OTHOIIEHUN);

* TOTOBHOCTH U CIIOCOOHOCTH K IIEpeX0/1y K caMo0oOpa30BaHMIO HAa OCHOBE y4eOHO-

[I03HABATEIIbHOW MOTHUBALIUH.

- B cdepe pa3BuTHs KOMMYHHKATHBHBIX YHUBEPCAJIBHBIX Y4eOHBIX JeCTBUI mporpaMma
CIOCOOCTBYeT:

* (opMHpOBAHUIO NEWCTBUI 1O OpraHU3alUH M IUIAHUPOBAHUIO YUYEOHOTO COTPYIHHYECTBA C
YUUTENEM W CBEPCTHUKAMH, YMEHHH paboTaTh B TPYINIE U MPHOOPETEHUIO ONbITAa TakoW paloThl,
MIPAaKTUYECKOMY OCBOEHHUIO MOPAJIBbHO-3TUYECKMX U IICUXOJOTMYECKUX IPUHIUIOB OOIIEHUus u
COTPYJHHYECTBA;

* IPAaKTUYECKOMY OCBOEHUIO YMEHUMN, COCTABIISAIOUINX OCHOBY KOMMYHUKAaTUBHOMN

KOMIIETEHTHOCTH: CTaBUTb W pelaTh MHOrooOpa3Hble KOMMYHHMKAaTHBHBIE — 3aJlauH;
JeMcTBOBaTh ¢ Yy4ETOM MO3MIMU JPYTOro U YyMETh COTJIaCOBBIBATh CBOM JIEHUCTBUS; YCTaHABIUBATh U
MO/JIEP’KUBATH HEOOXOAUMbIE KOHTAKThI C APYTUMHU JIFOJbMH; YIOBJIETBOPUTEIBHO BJIaJIE€Th HOPMaMHU
Y TEXHUKOU OOIIeHMS.

- IlpuoputeTHOE€ BHUMAaHHE YIEISIETCS MMO3HABATEIbHBIM YHHMBEPCAJIBHBIM Y4eOHBIM
JelCTBHUSIM.

* MPaKTUYECKOMY OCBOCHHMIO OOY4YalOIIMMHUCA OCHOB MIPOEKTHO - HCCIEA0BATEIbCKOM
NeSITENIbHOCTH;

* [PAKTUYECKOMY OCBOCHHIO METOJOB MO3HAHMS, HCIOJIb3YEMBIX B Pa3jIMYHbIX 00JacTIX
3HaHMUS U cdepax KyJIbTypbl, COOTBETCTBYIOIIETO MM HHCTPYMEHTApUs M TMOHSATHIHOrO ammapaTa,
peryinspHoMy OOpaleHUI0 B Y4eOHOM IpOoliecce K UCIOJIb30BaHHUIO 001eydeOHbIX YMEHUN, 3HAKOBO-
CUMBOJIMYECKUX CPEJCTB, IIMPOKOIO CIIEKTPA JIOTUYECKUX JEHCTBUM U ONIEparui.

- B cdepe pa3Butus peryJsiTUBHbIX YHHUBEPCAJbHBIX Y4eOHBIX AeHCTBHH TPHOPUTETHOE
BHUMaHHE yjensercss (GOpMHUPOBAHMIO JEHCTBMI IelenojaraHus, BKJIHOYas CHOCOOHOCTh CTAaBHUTh
HOBBIE YUEOHBIE LIE/IH U 337a4M, IUTAHUPOBATh UX PEATTU3ALHIO.

- B cepe pa3BuTtHs mu1aHMpPyeMbIX BOCIMTATEIBHBIX Pe3yJbTATOB Kypca:

Ilepeviii ypogenv pe3ynomamog - TPUOOPETEHUE ILIKOJbHUKAMM COLUAIBHBIX 3HAHUN U
IIPEICTaBICHUM O XMMUYECKUX TE€XHOJIOTHAX, O 3HAYCHHE XMMHUHU B COBPEMEHHOM MUPE, Pa3IMYHBIX
TEXHMKaX W BHJAX HCKYCCTBA, MCIOJB3YIOIIUX JOCTH)KCHHS XUMHH, ITOHMMaHHUS HMX COLHUAIbHOU
3HaYMMOCTH B IIOBCEAHEBHOM »KM3HU. I JOCTHIKEHHMsS JAaHHOTO YPOBHS DPE3YJIbTaToOB o0coboe
3HAYEHUE MMEET B3aMMOJEHCTBHE YYECHHKA CO CBOMMH YYHTEISIMH KAK 3HAYUMBIMHM JUI1 HETO
HOCHUTEJISIMU COLMAIBHOIO 3HAHUA U IIOBCETHEBHOTO OIIBITA.

Bmopoii yposenv pesynomamoe - (HopMHUpOBaHHME MO3UTHBHOTO OTHOILIEHMSI IKOJBHUKOB K
0a30BbIM IIEHHOCTAM oOuiecTBa (4enoBeK, ceMbs, OrTedecTBO, NPHPOJA, MHUp, 3HAHUS, TPYAH,
KyJIbTYypa), YBaXKCHHUsI K JyXOBHO-HPABCTBEHHBIM IIEHHOCTSM B IIPOLECCE KOMIUIEKCHOTO OCBOEHUS
IIPOrpaMMBbl, OCMBICIICHHOTO IOHUMAaHMsI POJIM M 3HAYEHMsI KyJIbTYphl B )KU3HH HapoJa, LIEHHOCTHOTO
OTHOIIECHHUS K COLUAJIBHON PEAJBbHOCTH B LEIOM. J[JIs1 NOCTMIKEHHS NaHHOTO YpPOBHS PE3YyJbTaTOB
0co00e 3HaYeHHE MMEET PaBHOIIPABHOE B3aMMOJICHCTBHE ILIKOJIBHUKA C JPYrUMH LIKOJbHUKAMH Ha
YPOBHE Kjlacca, IIKOJIbL, TO €CTh B 3alIMILEHHON, IPYKECTBEHHON €My COLMAJIBLHOU cpelie.

Tpemuii ypoeenv pe3ynbmamog - TOIYYEHHE UIKOJbHUKAMM OIBITA CaMOCTOSTEIBHOIO
COLIMAJIBHOTO JAEWCTBUS, PA3BUTHE TBOPUYECKOIO MOTEHLMANA JINYHOCTU B IIPOLIECCE HCCIIEIOBAHUSA U
peanu3aiy TBOPUECKUX MPOEKTOB — UCCIIEA0BATENbCKOW paboThl. I JOCTHKEHUS JAHHOTO YPOBHS
pe3yabTaToOB 0CO00€ 3HAUEHUE MMEET B3aMMOJEHCTBHE IIKOJBHUKA C COLMAIBbHBIMU CYOBEKTaMHU 3a
npeJenamMu IIKOJIbl, B OTKPBITON OOIIECTBEHHOI cpefe.

CucteMa OTCIEeKUBAHUS U OLIEHUBAHUS PE3yIbTaTOB O0OYUEHHUS MIKOJIBHUKOB IPOXOJUT yepes
ydJacTue MX B Oecefax Mo pa3HbIM T€MaM, y4acTHe B HAyYHO — MCCIIEJOBATENbCKUX KOH(PEPEHIMIX U
KOHKYpCax MCCIeI0BaTeIbCKIX paboT, peau3alfio UCCIIeI0BATEIbCKUX MTPOEKTOB.

Bce oOyuvaromuecss B T€YEHHE TOCEIIEHUS 3aHATUN BBIOMPAIOT TeMy  HCCIEIOBAaHUS U
BBITOJIHSAIOT UCCIIE0BATENBCKYIO paboTy, KOTOpast MpeACTaBiIsieTcsl Ha UTOTOBOM KoH(pepeHuuu. Ilpu
TOM BO3MOXKHO BBITIOJJHEHHE TBOPYECKOTO OTYETa KAaK WHAMBHMJIyalbHO, Tak U B rpymmne u3 3-4
YEJIOBEK.

@®opmupoBanue VYVY]l BbICTymaeT Kak Ielb 00pa3oBaTeNbHOTO mpoliecca, a uX
c(OPMHUPOBAHHOCTH OIPEEIAeT ero 3PPEKTUBHOCTb.



Opraﬂn3aun0HHO-nenarorn'{ecm/le ycioBus

YcioBus peaau3anuy NporpaMmbl
Jljis peanu3anuu mporpaMMBbl HCIIOJIB3YETCS KAOMHET XUMUH, PU3UKH, OMOIOTHH.
[Iporpammy peanuzyer yuurens xumun MensHuesa Mapuna IletpoBHa (oOpa3oBaHue BbIcIIee
[eAarornuecKoe, MeJarornuecKuii crTax — 23 roja).
CaHuTapHO€ M TEXHMUYECKOE COCTOSHUE KaOMHETa COOTBETCTBYET CAaHUTApPHBIM HOpMaM H
IpaBUJIaM TEXHUKH 0€30M1aCHOCTH.
B o6opynoBanne kabuHeTa BXOIAT CIEIYIOUINE TEXHUIECKUE CPEACTBA O0YICHUS:
e DkpaH
e  MynbTUMEIUNHBIN IPOEKTOP.
e AKYyCTHMYECKHE KOJIOHKH.

Meroandeckue nmocodue yauTens

Pecypcsl cetn MHTEpHET

JnmakTuyeckuil, pa3aTouHbIi MaTeprua
Hayuno-nonynsipras nureparypa
MynbsTUMeaniiHbIe 00yJaromiye NporpaMmmabl.

MartepuanbHO-TEXHUUYECKOE 0OecTieueHue:

nabopatopHoe 00opy0BaHUE (ITOCYAA, PEAKTUBBI, TECT-KOMIUIEKTHI, TECT-CUCTEMBbI, PEAKTUBBI U Jp.),
Hudpossie nadbopaTopumn.

®opMblI aTTECTALUN/KOHTPOJIA

Bxoosuwyuii konmpons: onpeneneHue ypoBHS 3HAHWHN, yMEHUH, HaBBHIKOB B BuUIE Oecen,
MPaKTUYECKUX pabOT, BUKTOPHH, UTP.

Ilpomesicymounsviii KoHmpoiv: KOJJICKTUBHBIA aHAIU3 KaXJOW BBITOJHEHHOW paboThl U
caMoOaHaJIn3; MPOBEPKa 3HAHWM, YMEHHUH, HABBIKOB B X0/€¢ OeceIbl.

Hmoeoswiii konmpons: Tpe3eHTAllMM TBOPUECKHUX M HCCIENOBATENbCKUX paboT, ydacTHe B
BBICTaBKax U MEPOIPUATHIX, yIaCTHE B KOHKYpCax HCCIEA0BATEIbCKUX padoT.

®opMbI TPOBEPKH YCBOCHUS 3HAHUI

HToroBbie BHICTABKU TBOPUYECKHX PadoOT;

[Toptdonmo, npe3eHTanuu, OTYETHI HCCIEA0BATENBCKOM IEATEIILHOCTH;

VYyactue B KOHKypcax UCCIeI0BaTeNbCKUX padoT;

[Ipe3enTarus UTOroB pabOTHI.

Kputepuu oneHku 3HaHUN, yMEHU U HABBIKOB

Hu3zxuii ypoeens: ynoBIETBOPUTENBLHOE BJAaJIEHUE TEOpEeTHYECKOoW uHpopManueill 1mo temam
Kypca, YMEHHE IOJIb30BaThCs JTUTEPATypOil MpHU MOATOTOBKE COOOIICHMIA, ydyacTHE B OpTraHU3alUU
BBICTaBOK, AJIEMEHTAPHbIE MPEACTABICHUS 00 UCCIEI0BATEIbCKOM NEATEIbHOCTH, TACCUBHOE Y4acTHe
B CEMHUHapax.

Cpeonuti yposeHv: NOCTATOYHO XOPOIIEE BIAJCHUE TEOPETUUYecCKOW MHQOpMAIMEl Mo Kypcy,
YMEHHE CHCTEMAaTHU3HpPOBaTh U MOJOMPATh HEOOXOAUMYIO JUTEPATypy, MPOBOJAUTH UCCIEIOBAHUS U
OTIPOCHI, UMETh MPEACTABIEHUE O YUeOHO — MCCIIE0BATEIbCKOM IEATEIBHOCTH, YIacTHE B KOHKYpCax,
BBICTaBKaX, OpPTraHU3alliu U MPOBEICHUN MEPOTIPUATHUH.

Buicoxuii yposenv: cBOOOAHOE BIaJCHHE TEOpPETUYECKOW WH(pOpMaluel Mo Kypcy, YMEHHE
aHAIIM3UPOBATh JUTEpATypHbIe UCTOYHUKU U JaHHBIE UCCIEIOBAHUI U OMPOCOB, BBIABIATH MPUYHHEI,
noaoupaTh METOAbl MCCIEIOBAaHUS, IPOBOAUTh Y4YEOHO — HCCIIEAOBATEIbCKYIO JAEATENbHOCTb,
aKTUBHO MPUHHMATh y4acTHE B MEPONPHUATHUSAX, KOHKYpPCaX, MPUMEHAThH MOJIYUYEHHYIO WH(OpPMAIIHIO
Ha TPaKTHKE.

Cnmcox ureparypsl
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