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IlosicHuTENAbLHASA 3aIUCKA

Hanpasiaennoctsb (poduib) 0611epa3BUBAIOIICH IPOrPaMMBbI: €CTECTBEHHOHAYYHASI.

AKTyaJlbHOCTB NporpaMMmbl. B coBpemeHHOM 00111ecTBE B BOCIUTAHUN 00Y4arOIINUXCS aKLEHT
nenaercss Ha (GOPMHUPOBAHHME JIMYHOCTH, CHOCOOHOH CaMOCTOSITENIbHO MBICIHTh, OOOBIBaTh H
MPUMEHSITh 3HAHUS, YETKO IUIAHUPOBATh NEHCTBUS, COTpyAHUYATh. [IproOpereHnio 00ydaronmmMucs
(GYHKIMOHATBHOTO  HaBBIKA  HMCCIEJOBAHMS  KaK  yHHBEPCAIBHOrO  crmocoba  OCBOCHHS
JNEMCTBUTENBLHOCTH  CIIOCOOCTBYET  yueOHO-HCClIeIoBaTeIbCKasi  JIEATEIbHOCTh.  YUYEHHYECKoe
UCCIIEZIOBAHNE TIO XHMHH CIIOCOOCTBYET HPHOOPETEHHIO HABHIKOB HAy4YHOTO aHallu3a SBJICHUM
IPUPOJIBI, OCMBICICHUIO B3aMMOJACHCTBUS oOliecTBa U mpupoibl. COBpeMEHHBIM 00pa3oBaTeNbHBIN
MpoIlecC HEMBICIUM 0€3 TIOMCKa HOBBIX, Oojee dS(PPEKTUBHBIX TEXHOJIOTHUH, MPU3BAHHBIX
COZICIICTBOBATh Pa3BUTHIO TBOPUECKUX CIIOCOOHOCTEN AeTel, (POPMUPOBAHUIO HABBIKOB CaMOpa3BUTHUS
U camooOpa3zoBaHus. OTHUM TpeOOBaHUSM B IIOJHOW Mepe OTBEYACT JKCIEpUMEHTAIbHAS
JesITeNIbHOCTh, OCHOBAHHAsl HA BO3POCHIMX TPeOOBAHMSIX K YHHUBEPCAJIbHOCTU 3HaHUU. PebeHok cam
no cebe yxKe SBIsETCSd HcCClenoBaTesleM, IMPOSBIS JKUBOW HMHTEpEC K pa3M4HOTO poja
HCCIIeI0BATEIbCKON JIESITEIbHOCTH, B YAaCTHOCTH — K SKCIEepUMeHTHpoBaHuio. Hama mporpamma
oMoraer pe0eHKY OCBOMTH a3bl AKCIIEPUMEHTAIbLHONU paboThl, pa3BUBAET MBICIUTEIbHBIEC ONepalii,
CTUMYJIMPYET I103HABATENbHYIO AKTUBHOCTb U JIFOO03HATENBHOCTb, (POPMUPYET HHTEPEC K NPUPOAE, K
UCCIIEZIOBAHUSAM. OKCIEPUMEHTaJbHAsl JIEATEIbHOCTh UIKOJBHUKOB SBJISIETCS OJHUM M3 METO/AOB
pa3BUBAIOIIET0 (JIMYHOCTHO-OPUEHTUPOBAHHOIO) OOYYEHMsI, HANpaBICHHOIO Ha (OpPMUPOBaHUE
CaMOCTOSITENIbHBIX HCCIIEAOBATEIbCKUX YMEHHH (IOCTaHOBKa Mpobiembl, cOop M 00paboTka
uH(pOpMaIUK, MPOBEIECHNE SKCIEPUMEHTOB, aHAIN3 MOJIYYEHHBIX pe3ynbTaroB). [IpencraBienHas B
mporpaMMme CHUCTEMa pPa3HOOOPA3HBIX OMNBITOB M HKCIEPHUMEHTOB CIOCOOCTBYET (HOPMUPOBAHUIO
LEJIEYyCTPEMIIEHHOCTH, Pa3BUTHIO TBOPYECKUX CIOCOOHOCTEH M MPEANOCHUIOK JIOTHYECKOIO
MBILUIEHHUS, 0o0beNMHAET 3HAHMS, IOJIY4YCHHbIE B XOJ€ OKCIIEPUMEHTUPOBAHMS, [OMOraer
chopMupoBaTh HaBBIKM Oe3omacHoro moseaeHust B Owbity. Mcmonp3oBanue KT — TexHomormii B
MPOIECCe OCBOCHMS IPOrpaMMbl  CIIOCOOCTBYeT (OPMHUPOBAHHIO OCOOOrO THIIA MBIILICHHUS,
XapaKTEePU3YIOMIErocs OTKPBITOCTHIO M THOKOCTHIO TIO OTHOIIEHHIO KO BCEMY HOBOMY, YMEHHEM
BUJIETh OOBHEKTHI U SIBIICHHS BCECTOPOHHE B UX B3aMMOCBSI3H, CIIOCOOHOCTHIO HaXOAUTh Y(P(EKTUBHBIE
BapHAaHThI PEIICHUS Pa3IUYHBIX MTPOOIIEM.

[Iporpamma mpemycmarpuBaeT (HOPMHPOBAHHE Yy YydYaIIUXCS OOMICY4eOHBIX YMEHUU U
HABBIKOB, YHHMBEPCAJbHBIX CIIOCOOOB JESATENLHOCTM U  KIIOYEBBIX KOMIIETEHIIMH, yMEHHE
CaMOCTOSITENIbHO U MOTHUBHPOBAHHO OPraHU30BBIBATH CBOIO MIO3HABATENBHYIO 1E€ATENBHOCTD.

[Iporpamma cocTaBiieHa Ha OCHOBaHUU CJEIYIOIUX HOPMATUBHO-TIPABOBBIX aKTOB:

l.®enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 obOpazoBanuu B Poccuiickoit
®enepanuny;

2. Ilpuka3za MunucrepctBa npocperiernss PO or 09.11.2018 r. Ne 196 «O06 yTBepkaeHUN
[Topsiaka opraHu3alMu ¥ OCYIIECTBJIEHUS OOPa30BaTEIbHON AEATeIbHOCTH IO JIOHNOJHUTEIbHBIM
00111€00pa30BaTEIbHBIM IIPOrpaMMam»;

3. CanlluH 2.4.2.3172-14 «CaHUTapHO-3MIUIEMHUOJIOTHIECKAE TpPeOOBAaHUS K YCTPOWCTBY,
COAEPKAHUIO U OpraHU3alud pekuMa paboThl 0OpPa30BATENbHBIX YUPEKICHUM JIOMOJHUTEIHHOTO
oOpazoBanus nerei» ot 04.07.2014r. Ne4 1;

4. Tlucema MunoOpHayku Poccum ot 11 npekabps 2006 r. Ne 06-1844 «O IlpumepHBIX
TpeOOBaHUAX K IPOrpaMMaM JIOMOIHUTEILHOTO 00pa3oBaHus J1eTeil».

Anpecat mporpammsbl:  oOydarommecs 11-15  mer, mposBasiommMx — HHTEpPEC K
UCCIIeI0BaTENbCKOM nestenbHocTH. CoctaB rpynmnsl oT 7 g0 10 obyuarommxcs.

Pexum 3aHATHIL: 3aHATUSA NPOBOAATCS Ha rpynmy 1 pa3 B Hexemo mo 2 yaca WM 2 pas3a B
Heneno mo | yacy, mpogomkuTenbHOCTh | yaca 3ansatus — 40 MUHYT.

O0beM M CPOK OCBOCHHUS IPOTPAMMBI:

Bcero — 72 gaca (9 mecsiieB) B roa, Bcero — 4 roaa

®opmbl 00y4eHHUsI: OYHas, ayJUTOpHAs, BHEAyAUTOPHAs B YCJOBUSAX >KUBOM MPHPOJBI,
IpyNIoBas, HHAUBUAYaAJIbHO-TPYIIOBAs.

Buabl 3aHATHIE: TeopeTHYecKHe U MPaKTHUECKUE 3aHIATHs, JJaOopaTOpHOE 3aHATHE, KPYTJIIbIi
CTOJI, TPEHUHT, MacTep-Kjace, 3KCKypcus U Jp.



@®opMbl  MOJABEJEHUS] HUTOrOB pealu3aluu IONOJHHUTENbLHOH o0uepa3BuBalouIei
nporpamMmsl: 6ecena, CeMHHAp, MacTep-Kiacc, TBOPUECKUI OTUET, 3alIUTa MPOEKTA, KPYTIIbIH CTOI.

eas 1 3a1aun NPOTrpaMMbI

Heau mnporpammel: GopMHUpPOBaHHE U PACHIMPEHHE Yy OOYYAIOIMXCS MPENCTaBICHHUS 00
OKpY’KaroIIel AeliCTBUTEIbHOCTH Yepe3 UCCIEN0BATENbCKYIO NeITeIbHOCTh U SKCIIEPUMEHT.

3agayaMu TPOTrpaMMBbl SBISIFOTCS CIEAYIOIINE:

1) BocnuTaTeJbHbIE:

- pa3BUTHE TBOPUYECKON aKTUBHOCTU, MHUIIMATHBBI U CAMOCTOSITEIIBHOCTH 00 YyJaromuXCsi;

- (opmupoBaHUE MO3UTHUBHBIX, 3IOPOBBIX, IKOJIOTHUECKH 0€30MaCHBIX OBITOBBIX TPUBHIUECK;

- OCYIIECTBJICHHE TPYIAOBOI'O BOCHUTAHHS IOCPEICTBOM pabOTBI C PEaKTHBAMH,
o0opya0oBaHUEM, B IIpoliecce paboThl HaJl TOCTAHOBKOM OMBITOB U 00pabOTKOM UX pE3yIbTaTOB;

- CO3/laHME TEJAaroru4ecKuX CHUTyallud yCHEMIHOCTH I TOBBIIMICHUS COOCTBEHHOM
CaMOOIIEHKH U cTaTyca 00y4aroIuXcs B IJ1a3aX CBEPCTHUKOB, EAAroroB U poauTeNeH.

2) o0yuaromue:

- IPUBUTH HHTEPEC K U3YyUEHHUIO YIEeOHOr 0 IpeMeTa XuMus B 8 Kiiacce;

- YCOBEPILIEH CTBOBAHNE HABBIKOB M0 XMMHUECKOMY 3KCIIEPUMEHTY;

- TOJITOTOBKA O0YYAFOIIUXCS K MPAKTUIECKON e TEIbHOCTH,

- COBEpUIEHCTBOBaHUE PAOOTHI C KOMIBIOTEPOM, MOATOTOBKA MPE3EHTAIMH, 3alIUTa CBOHX
pabor;

- COBEpIIEHCTBOBAHNE HABBIKOB HCCJENOBATEIHLCKOH U MPOEKTHOM e TeNbHOCTH;

- OBJIaJIEHUE METO/IaMU MTOUCKa HEOOXOAUMOM HH(OPMAIIHH.

3) pasBuBaomme:

- pa3BUTHE MO3HABATEIHHBIX HHTEPECOB U TBOPUYECKUX CIIOCOOHOCTENH;

- Pa3BUTHE MMOJIOKUTEILHOIO OTHOIICHHUS K O0YYEHUIO TyTEM CO3JIaHUs CUTYaIllMH Y1 BIICHUS,
3aHMMATEIbHOCTH, N1aPaJI0KCATbHOCTH;

- (hopMupOBaHEe HAYYHOT O MUPOBO33PEHHUS.

Coaep:xanue 001epa3sBuBaOLIEH NPOrPaMMbl
IlepBbliii rox 00yyenus
CopneprkaHre mporpaMMbl IperonaraeT TEOPETUUECKUe U MPaKTHUECKUE 3aHATUS (IKCKYPCUH,
MpaKTUYECKUe, TaOOopaTOPHBIE 3aHATHUS)
Y4eOHblIil (TemMaTHuecKui) miax

No Haszpanue pa3zgena, Tembl KomugectBo yacos @opMBbI aTTECTAUU
BCETO TEOpUs MpaKkTUKa WJIU KOHTPOJISt

1 XuMus B LIGHTpE 18 8 10 Ananus
€CTEeCTBO3HAHUS BBINTOJTHEHHBIX
MIPAKTHYECKUX
paboT

2 | OTu 0ObIYHBIC HEOOBIYHBIC 19 11 8 O6cyxnenune
BEIIEeCTBa pe3yJIbTaTOB
paboTHI.

3 | SIBieHus, MPOUCXOIAIINE C 11 5 6 Ompoc.
BEILIECTBAMHU TectupoBanue.
CooOuieHus.

4 Paccka3zsl mo xumuu 11 11 - 3amura
TBOPYECKUX
OTYETOB O
MPOBEAECHHOMN
HCCIEA0BATEIhCKOMN
pabore.

«Kpyraslit cTom.

5 Xumus B ObITY 13 9 4 Ob6cyxnenue
pe3yJIbTaToB
paboThI.




| UTOTO | 72 | 44 | 28 |

Conepxanue yueOHOro njaaHa
Tema 1. Xumus B ueHTpe ectectBo3Hanms (18 yacon)

XuMusl Kak 4acTb ecrecTBo3HaHus. [lpenmer xumuu. XuMus — 4YacTh €CTECTBO3HAHMS.
B3aumooTHoOLIEHHs 4YelloBeKa M OKpykaroumero mupa. llpeamer xumun. ®dusznueckue Tena Hu
BeuecTBa. CpolicTBa BemiecTB. [IpuMeHeHe BEeIeCTB Ha OCHOBE UX CBOMCTB.

HabmroneHre u 3KCIepUMEHT KaK METOJbl M3Y4EHHs eCTeCTBO3HaHus M xuMmuu. Habmonenue
KaK OCHOBHOM METOJ MO3HAHUS OKPY>KaloIlero Mupa. Y clioBHs MpoBeneHus HabmoaeHus. ['nnoresa.
OkcnepumeHT. BoiBon. Ctpoenue niamenu. Jlabopatopust u o6opyaoBaHue.

MogenupoBanue. Mojenb, mMonenupoBaHue. OcoOEHHOCTH MOJENIMPOBaHHUS B reorpaduu,
¢usuke, 6monoruu. Monenu B Ouonormu. Mymspku. Monenu B ¢usuke. DnekTpodopHast MaIIMHA.
['eorpadguueckue Moaenu. XuMU4YECKHE MOAENIN: IIPEIMETHBIE (MOJEIN aTOMa, MOJIEKYJ, XHMUYECKUX
U IPOMBIIUIEHHBIX INPOU3BOJCTB), 3HAKOBbIE, WJIM CHMBOJbHbIE (CHMBOJIBI 3JIEMEHTOB, (OPMYIIbI
BEIIECTB, yPAaBHEHUS PEAKIIMiA).

Xumuueckue 3HaKu W (Qopmynbl. XHUMHYECKUW JJIEMEHT. XUMHYECKHe 3Haku. Ux
o0o03HaueHue, MpoU3HOLIeHHe. XumMudeckrue (GopMmynbl BemecTB. IIpocTeie U ClIOXKHBIE BEIIECTBA.
Nunexcsl 1 ko3 uirenTsl. KauecTBeHHBINH U KOJIMYECTBEHHBIN COCTaB BEIIECTBA.

Xumuss U ¢Quszuka. YHHUBEpCaJbHBIA XapakTep IOJOXKEHUH MOJIEKYIIpHO-KHUHETUYECKOM
teopud. [IoHATHSA «aTom», «MoJseKya», «uoH». CTpoeHue BemecTsa. Kpucrammyeckoe COCTOSHUE
BemiecTBa. Kpucramimueckne pemieTku TBepablx BemecTB. Juddysus. bpoyHoBckoe aBUXKEHUE.
BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOCHHUS.

ArperatHbie cocTostHus BeniecTB. [IoHsATHE 00 arperaTHOM COCTOSIHUU BelecTBa. Ou3nveckue
U XUMHUYECKHe sBJIeHUs. ['a3000pa3Hble, KUIKUE U TBEp/bIE BelecTBa. AMOp¢HbIE BELECTBA.

Xumus u reorpadpus. CrtpoeHue 3eMiu: s1po, MaHTUs, Kopa. Jlutocdepa. Munepansl u
TOpHbIE MOPOABL. MarmaTuyeckue U OcajiouHble (HEOpraHUYecKue W OpraHuyeckue, B TOM YHUCIe U
roproyne) mopobl.

Xumusi u Ouonorus. XUMHUYECKHH COCTaB JKMBOW KIETKU: HEOpTaHWyeckwe (Boma W
MUHEpaJbHbIE CONM) M opraHudeckue (O€nKH, JKUPBI, YIJIEBOABI, BHUTAMUHBI) BEILECTBA.
buonorudeckass ponb Bonbl B kuBou kierke. @orocuuTe3. Xnopoduiri. buonorndyeckoe 3HaueHUe
KHUPOB, OEJIKOB, 3QUPHBIX MaceJ, YTrJIeBOIOB U BUTAMUHOB J1JIs )KU3HEAEITeTIbHOCTH OPraHU3MOB.

KauecTtBeHHble peakiuu B xumuu. KaudecTBeHHble peaknuu. Pacno3HaBaHue BelIECTB C
IIOMOIIIBbIO KaUE€CTBEHHBIX peakUuil. AHAIUTHUYECKUN curHajn. OnpenenseMoe BEeIeCTBO U PEaKTHUB Ha
HEro.

Texnuka 6e3omacHocTH. Mepbl Oka3aHUs 1EPBOM TOMOILH.

ObopynoBanue xuMuyeckoil jgaboparopun. JlabopatopHas nocyna. PeaktuBbl. OcobeHHOCTH
paboThI B JTAOOPATOPHH.

PacnonoxeHnue  3JIEKTpUYECKMX  BBIKJIKOYATENIEH, BOJONPOBOAHBIX KpPaHOB, CpPEICTB
HOXKapOTYILEHHsI, MEAULIMHCKOM alTeYKy MepBOi MOMOIIY B KaOUHETE.

Hemoncmpanyuu

o Kommekius pasnuyHbIX NpeaMeToB uiu (otorpaduil mpeaMeToB U3 alIOMHHHS IS
WJUTIOCTPALIUU UJIEU «CBOMCTBA — MPUMEHEHUEY.

e VYuyebHOe 000py0BaHUE, UCIOIb3YEMOE HAa ypoKax (U3MKHU, OMOJIOrUM, reorpapuu u
XUMHH.

e DnekrpodopHas mammHa B AeiictBum. ['eorpaduueckue Momenu (riiodyc, kapra).
buonornueckue Moaenu (MyJIsKU OpraHOB M CUCTEM OPraHOB PACTEHUM, KUBOTHBIX M YEJIOBEKA).
dusnyeckue 1 XUMUYECKUE MOJENIN aTOMOB, MOJIEKYJI BELIECTB U KPUCTAIIINYECKUX PELIETOK.

e (OObeMHBIE M IIAPOCTEPKHEBBIE MOJENH BOJBI, YIJIEKHUCIOIO U CEPHUCTOrO Ta30B,
MeETaHa.

e OOpa3upl TBEpAbIX BEUIECTB KPHCTAIUIMYECKOTO CTPOECHUS. Monenn KpUCTaUIMIeCKUX
PEILIETOK.



e Bopa B Tpex arperatHbix cocTrosHUsAX. Kosuiekuusi KpucTammueckux M aMOp(HBIX
BEIIECTB U U3JIEIUN U3 HUX.

e Kosutekiuss MUHEPAIOB (J1a3ypuUT, KOPYHJI, XaJbKOIUPUT, (IIFO OPUT, TAJIUT).

e KoJsutekiusi TOPHBIX MOpOA (TPaHUT, Pa3iIu4Hbe (OPMBI KalblUTa — MeEI, Mpamop,
W3BECTHSIK).

e Komnekuus roprounx uckonaeMmbix (HeTh, KaMEHHBIN yroJib, CIaHIbL, TOPD).

Jemoncmpayuonnsie IKcnepumenn vl

e HayuHoe HaOmoieHUE U €ro onKcaHue. M3yueHne cTpoeHus NiIaMeHH.

e CnupToBas SKCTpaKIus XJI0pOoPHIIIa U3 3€JICHBIX JIUCTHEB PACTEHHH.

e «llepenuBaHue» yrieKUCIIOro ra3a B CTakaH Ha YPaBHOBEIIEHHBIX Becax.

e KauecTtBeHHas peakius Ha Kuciopoa. KauectBeHHas peakiyst Ha yriIeKUCIBIN Ta3.

Jlabopamopubsie onvimoi

e PacmpocTtpaHeHne 3amaxa oJIeKOJIOHA, TyXOB HIIM J1e30/10paHTa Kak rporecc Tuddysnu.
e HaGmoneHnne OpoyHOBCKOro ABMKEHHS YACTUUEK YEPHOM Ty LU MOA MUKPOCKOIIOM.
e Jluddysus nepmaHranara Kaius B JKeJaTHHE.
e OO0napyxeHue 3pUpHBIX Macell B alleIbCHHOBOW KOPOUKE.
e l3ydeHue rpaHuTa C IOMOLIBIO YBEIMYUTEIBHOIO CTEKJIA.
e OmpenencHue colepKaHUs BOABI B PACTEHHH.
e (OOHapykeHue mMaciia B CeMeHax IMOJCOJHEUHUKA U TPELIKOT0 opexa.
e (OOHapyxeHHe KpaxMala B MIIEHUYHONH MYKe.
e BzaumojeiicTBue ackopOMHOBOW KHCIOTHI C iHogoMm (ompenenenue ButamuHa C B
Pa3IMYHBIX COKaX).
e [IponyBaHue BbIIBIXaEMOI0 BO3/1yXa YEPE3 U3BECTKOBYIO BOLY.
e OOHapyKeHHe N3BECTKOBON BOJbI CPEAM PA3IUYHBIX BEIIECTB.
Homawnue onvimot
e l3roroBieHue Mojeseil MOIEKyJl XUMUYECKUX BELECTB U3 IJIACTHIIMHA.
o Jluddysus caxapa B Boje.
e  OMBITHI € TyCTOM 3aKPBITO MJIACTUKOBOW OYTHIIKOM.
e (OOHapyXeHHE KpaxMaja B TPOIyKTaxX MUTAHUS; TOIOKAX.

Ilpakmuueckaa paooma Ne [-2. 3HakoMcTBO C nmabopaTopHbIM oOopynoBanueMm. [IpaBuiia
TeXHUKH Oe3omacHocTH. «IllecTh mpaBuiI TEXHUKU 0€30IaCHOCTH Y.

Ilpakmuueckaa padoma Ne 3-5. «TumnoBble mnpaBwiIa TEXHUKH Ja0OpAaTOPHBIX padoT.
JlabopatopHoe oOopynoBaHue W mocyaa. Pabora co CHHpPTOBKOH, ¢ BecaMu, MEPHOH MOCYIOM.
Apeometpsl. Pabota ¢ xumuyeckumu peaktuBamu. OdgopmieHHe XoJa 3KCIIepUMEHTa U €ro
pe3ynbTaToB». «HabmroaeHue 3a ropsieit cBe4oil. Y cTpoiicTBO U paboTa CIUPTOBKUY.

Tema 2. ITH 00bIYHBbIE HEOOBIYHBIE BemlecTBa (19 yacoB)

BemectBa BOKpyr Hac, X 3HaYEHHUE JJI YETIOBEKA.
Ponp nmoBapeHHol conu B 0OMeHE BELIECTB UesloBeKa U KUBOTHBIX. CosleBol OajaHC B OpraHuzme
yenoBeka. [lonyyenne moBapeHHOH conu U €€ OUUCTKA.
Kpucramnsl 6onbimme u Manenpkue. Kak pactyT kpuctamisi? MeTo/bl BhIpalliBaHUs KPHCTAJLIOB.

I'uapocdepa. KpyroBopor Boabl B PUPOE, €70 3HAYEHUE B COXPAHEHUU MPUPOIHOTO PABHO-

BECHSL.

Bopa. Bona B Macmrabe nimanetsl. Boga B opranusme uenoseka. [IpecHast Bosa u e€ 3amachl.
DKOJIOTUYECKHUE MPOOIEMBI YHCTON BOJIBI.
KecTkocTh BOABI, BUABL. METObI, TPUMEHSIEMbIE 1JI1 04U CTKH BOJBI, MX 3(h(PEKTUBHOCTS.
Uro Takoe KUCIOTHBIE JOXKAH U KaK OHU 00pa3yroTcs? PogHUKOBBIE BOMBI.
Ilpakmuueckasn paboma Ne6-8: «OdncTka 3arpsa3HEHHON TOBApEHHOW coNu. BripamuBanue
KPUCTAJIJIOB TTOBAPEHHOM COJIH.
BrlpanBanue KpHCTaUIOB MEIHOTO M JKEJIE3HOTO KYHMOpPOCOB METOAOM MEJJICHHOTO HCHapeHus
HACBIIIEHHOI'0 PacTBOPa».
Ilpakmuueckaa padoma Ne9-11: «CnocoObl ouucTkun Boabl. CpaBHEHHE BOJONPOBOJHOM U
TEXHUYECKOW BOJBI IO 3amaxy, LBETY, MPO3PavyHOCTH, MJIOTHOCTH, pH, onpeneneHno TemiepaTypsl



KUIIEHUs] BOJbl, HAJIMYMUIO OCaJKa I[OCJI€ OTCTAauBAHMS, IPUTOJHOCTU [JsI HCIOJb30BaHUS.
Hccnenoanue ocaakoBy.
Ilpakmuueckasn paboma Nel2-13: «OnpeneneHue U yCTPAaHSHUE KECTKOCTH BOIBD.
Ilpumeyanue: OuncTka BOABI OT TBEPABIX MPUMECEH, OT KHUJKUX U ra3000pa3HbiX BemiecTB. (B3Becu:
necok + H2O; men + H2O; macno + H2O; HoO + depuuna, BopoHka, Gpuibtp, komda, AeaUTeIbHAS
BOPOHKA, BbIIApUTEJIbHAS YalllKa, CIUPTOBKA, CIUYKH, JEPKATENb I IPOOUPKH, TPOOH PKH. )
JKecTkocTh BOIBI: TMOCTOsSIHHAs, BpeMeHHas, obOmas. CrmocoObl YCTpaHEHHS 3>KECTKOCTH BOJBL
(O6pasust Bomer; Na,CO3z, Ca(OH),, HarpeBaHue, CIMPTOBKA, CIIUYKU, JEpXKaTelb A MPOOUPKH,
npoOUpKH.)

Tema 3. SIBjenus, npoucxoasinue ¢ Bemecrsamvu (11 yacon)

Paznenenne cmeceil. CnocoObl pas3jenieHuss cMecel M oOuyucTKa BemiecTB. Hekotopbie
npocTeiime crocoObl pas3esieHus] CMEecel: MpoceuBaHue, pa3jieliecHne CMecei MOPOIIKOB Kere3a U
cepbl, OTCTaMBaHME, ACKAHTALMS, LEHTPUPYTUPOBAHUE, pa3[eICHHE C IOMOIIBIO JEIUTEIbHON
BOpPOHKH, ¢uibTpoBaHue. DunbprpoBanue B jabopatopuu, ObITY W Ha mpou3BojactBe. [lonAtue o
bunpTpare. AncopOrus. Ilonstue o0 aacopObumm u ancopOeHTax. AKTUBHUPOBAHHBIM YroJib Kak
BOKHEUINH aJIcOPOCHT. Y CTPOMCTBO MPOTUBOTA3a.

Juctunnanus, uim neperonka. Juctunmsiuus (meperoHka) Kak mporecc BhIIeIeHUs BEellecTBa
U3 JKUOKOM cmecH. JucTuianmmpoBaHHas Boja M oOnacTh ee mpuMeHeHus. Kpucramnmuzanus Wid
BblapuBaHue. Kpucramumsanust 1 BelllapuBaHUe B JabopaTopuu (KpUcCTaIM3aTopsl U (appopoBbie
YalIKy JUIs BelmapuBanus) u npupoae. [leperonka nedgru. Hedrenponyktel. @pakuronHas neperoHka
JKUJKOTO BO3J1yXa.

XUMHUYECKHE peakUUU. YCIOBHS MPOTEKaHUsT M MPEKpPalIeHUs] XUMHUYECKUX peaKLui.
XUMHUYECKHE peaklMM Kak MpOLEecC MPEeBpPaleHUsl OJHUX BEUIECTB B JApyrue. Y CIOBHS MPOTEKAHUS
XxuMu4yeckux peakuuid. CompukocHOBeHHE (KOHTAaKT) BelIecTB, HarpeBanue. Kartammzarop.
Wuruburop. YopasieHue peakusiMi rOpeHusl.

IIpuzHakum xumuyeckux peakuui. I[Ipu3HaKM XMMHYECKHUX peakUui: HW3MEHEHHE LBETa,
o0Opa3oBaHME OCaJKa, PACTBOPEHME IIOJIYUYEHHOIO OCaJKa, BBIICIEHUE Tra3a, MOSBICHUE 3alraxa,
BbIJICJICHUE U HU MOTJIOLEHUE TENJIOTHI.

Hemoncmpayuu
o OwipsTp llorTa. Boponka broxnepa. YcranoBka aist GUIBTPOBAHUS O] BAKYYMOM.
e PecnupaTtopHbIE MaCKH U MapJIeBbI€ MTOBS3KH.
e [IpotuBoras u ero yCTpomcrBo.
o Komnekuus «Hedpts 1 HEQTENPOAYKTHI».
Jlemoncmpayuonnvie IKcnepumenn vl
e PazneneHue cMecH MOPOIIKA CEPHI U JKEIE3HBIX OMUJIOK.
e PazneneHue cMecH MOPOILKA CEPhI U MECKA.
e PaszieneHune cMecH BOJIbI M PACTUTEIIBHOIO Maclia C IOMOILIBIO [IETUTEIbHON BOPOHKH.
e [lonyuyeHue IUCTUINIMPOBAHHOM BOABI C MOMOIIBIO JTAOOPATOPHOW YCTAHOBKM IS
MIEPETOHKHU KUJKOCTEH.
e Paznenenue cmecH nepMaHrasara M JUXpomara Kajusi CllocoOOM KpH CTaJIM3alllu.
e BzaumopeiicTBHE )KeIE3HbIX ONUJIOK U ITOPOILIKA CEpPhl IPU HArPEBaHUU.
e [lomyueHue yriekucioro raza B3auMoJICHCTBHEM MpaMopa ¢ KUCIOTON 1 oOHapyKeHHe
€ro C MOMOIIBIO U3BECTKOBOM BOJBI.
e Karanutuueckoe pasiokeHue TMepoKcuaa Boaopoja (KaTaiu3aTop — JAMOKCU]
maprasnma (IV)).
e OO0HapyKeHue pacTBOpa IIEJIOYH C TOMOILBIO HHIUKATOpA.
e BzaumopeiicTBHe pacTBOpa IlepMaHraHaTa Kajlus M pacTBOpa IJUXpoMaTa Kalus ¢
pacTBOpPOM CyJib(uTa HaTpHsI.
e BsaumojeiicTBue pacTBopa nepMaHTraHata Kajius ¢ aCKOPOMHOBOW KUCIOTOM.
e BzaumopeicTBHE XJIOPHIA KeEJe3a € KEITOH KPOBIHOM COJIBIO U TUAPOKCHIOM HATpPHSI.
e BizaumopeiictBue ruapokcua sxxenesa (I11I) ¢ pactBopom cosisiHON KUCTOTHI.
Jlabopamopmnwie onvimot
e AncopOuus KyKypy3HbIMHU MAJIOYKAMH MTApOB MaxXy4nuX BEIIECTB.
e lI3yuyeHue ycTpONCTBA 3aKUTAJIKH U MIJIAMEHU.



Jlomawnue onvimot
e PazneneHue cmecu Cyxoro MoJIOKa M pe4HOro Iecka.
OTtcTanBaHue B3BECU NOPOLIKA JJIsl YUCTKHU MOCY/bl B BOJIE U €€ J1CKAHTALIMS.
AncopOrust ak THBUPOBAHHBIM YTJIEM KPacCSIIMX BEIIECTB e CU-KOJbI.
PactBopenue B Bone Tabnerku acnupuHa YIICA.
IIpuroroBieHre U3BECTKOBOM BOJIbI U OIBITHI C HEH.
e I3yuenue coctaBa CMC.
Ilpakxmuueckas paooma Ne 14. BripamyBaHue KPUCTAIIOB COJIM (JIOMAIIHUI SKCTIEPUMEHT).
Ilpakmuueckaa paboma Ne 15. O4ricTka OBapEHHOM COJIH.
Ilpakxmuueckasn paboma Ne 16. VIzydenue nporecca KOPpO3UH Kejesa.

Tema 4. Paccka3spl mo xumuu (11 4gacos)

Yuenuueckan kongpepenyusn. «Broinarommecs pycckue yaeHble-XUMUKN». «ICTOPUST XUMUI.

Koukypc cooowenun ywawuxca. «Moe m00MMOE XHMHYECKOE BEIIECTBO» (OTKpBITHE,
HOJy4eHU e U 3HAYCHHE).

Konkypc yuenuueckux npoexmoe. KoHKypc MOCBSIIIEH U3YICHUIO XUMUYECKUX PEaKIIHA.
[ToaroToBKa ¥ 3amUTa TBOPUECKUX OTUETOB O MIPOBEICHHOMN HCCIIEI0BATEILCKOM paboTe.

JlaHHbIC 3aHATHS TPOBOASTCS B (opMe «KPYIJIOro CTOJIa» WM INKOJILHOW KOHpepeHuuu (B
TEUCHHWE TO[a). YUalluecs BBICTYMAIOT C KPATKUMH TBOPYECKHMMH OTYETAMH II0 H3yYCHHBIM
npobJieMaM, pacCKa3bIBalOT O PE3yIbTaTaX CBOMX MCCIICHOBAHUIA.

Tema 5. Xumust B 6Ty (13 49acoB)

Bupt 661TOBBIX XUMUKATOB. MBUTO M MoOrO1IMe cpeactBa. Coiu U MIET0UYH B COCTABE MOIOIIUX
cpeacTB. XUMYHCTKA HA JIOMY.

KectkocTs Boabl. YMaruyenue Boasl. Coja nuineBast Wi ABYYTJIEKUCIIbIA HATPUU U €ro CBOMCTBA.
OmnacHblil OpaT NUIIEBOM COABI — COJla KalbLIMHUPOBaHHAs. YeM moJie3Ha nuIieBas coia U MOXKeET JId
OHa OBITH OIMACHOM.

Xumus 1 npuroroiieHue nuiy. CTOMOBBINA YKCYC U YKCYCHas dcceHIUs. CBOWCTBA yKCYCHOM

KHUCIOTHI U €€ (PU3UO0JIOTHYECKOe BO3/IEH CTBHUE.

Xumus 1 ofexaa. BorokHO o yBETUYUTEIEHBIM CTEKIJIOM.

AnTteuHblid HOJ U ero cBoicTBa. [louemy noa HaO JepKaTh B IIIOTHO3AKYIIOPEHHOM CKIISTHKE.
«3enéHKa» WM pacTBOp OpUIIIMAHTOBOrO 3e51€H0ro. HeoObuHbIE CBONCTBA OOBIYHON 3€JIEHKH.
ACTUpHUH UM alleTUIICATTUIIUIIOBAsI KUCIIOTA U €ro cBoMcTBa. UTO mosie3Hee: aCnupyH UM YIICapHH.
ITepexuch Bogopoaa u ruaponeput. CBolicTBa EPEKUCH BOJOPO/IA.

[lepmaHraHaT Kamus, MapraHllOBOKHCIIBIM Kalduid, OH e — «MapranioBka». HeoObuHbIE CcBOMCTBa
MapraaioBku. Kakyro oracHOCTb MOXKET NMPEACTABIATh MapraHI[OBKA.
HyHa i B jomamiHei anteuke OopHas KHCIOTa.
Crapsle nekapcTBa, Kak ¢ HIMU OCTYITUTb.
Yero He XBAaTAET B Ballleld aNTEUKeE.

Ilpaxmuueckas paboma Ne 17: V3yuenre TEeKCTUIILHBIX BOJIOKOH MO KoJuleKiuu. [Ipocreiimme
crocoObl ONpeeeHNs THIa BOJOKHA.

Ilpakmuueckasa paboma Ne 18: Y nanenue nsTeH.

Ilpakmuueckasn padoma Ne 19 Y nanenvie HAKMIU € SMATMPOBAHHOM MOCY/bl U NIPEAOTBPALLEHUE
e€ o0pa3oBaHus (JOMAIIHUI SKCIIEPUMEHT).

Ilpaxmuueckan paboma Ne 20: HeoObIYHBIE OBITHI.

Coaepxanue 001epa3sBMBAOLIEH IPOrPaMMbl
Bropoii rox o0y4yenus
ConeprkaHue nporpaMMbl IPEAIONAraeT TEOPETUUECKUE U TPAKTUUECKUE 3aHATUA (PKCKYPCUH,
MPaKTUYECKHUE, TJAOOpaTOPHBIE 3aHATHUS)
YueOHbl (TeMaTH4YeCcKuil) MiaH

Ne Hassanue pa3zgena, Tembl KomnyectBo yacos ®opMbl aTTECTAIIUU
BCETO TEOpUS MpaKTHKa WJTU KOHTPOJISt

1 XuMUs B IICHTPE 18 8 10 Ananus




€CTECTBO3HAHUS BBITIOJTHECHHBIX
HPAKTHYECKHX
pabor

2 OTH 00BIYHEIE HEOOBIYHBIE 19 11 8 OO6cyxneHue
BeElIeCTBa pe3yJIbTaTOB
paboTHI.

3 SIByieHUs1, MPOUCXOISIIHUE C 11 5 6 Ompoc.
BEIlECTBAMHU TectupoBanue.
Coo01ieHus.

4 Paccka3ssl mo xumnu 11 11 - 3amura
TBOPYECKHX
OTYETOB O
MPOBEAECHHOU
HCCIIE0BATENIbCKON
paborte.

«Kpyraslit cTom.

5 Xumus B ObITY 13 9 4 Ob6cyxnenue
pe3yIbTaTOB
paboTHI.

HUTOT'O 72 44 28

Conepxanue yuyeOHOro miaHa
Tema 1. Xumus B ueHtpe ecrecrso3nanus (18 yacon)

Xumusi Kak 4acTtb ecrecTBo3HaHus. lIpeagmer xumuu. XuMHsT — 4YacThb €CTECTBO3HAHHS.
B3aumooTHomeHusT 4enoBeka W okpyxarouiero mupa. I[Ipeamer xumuun. ®dusnueckue Tena u
Bemlecra. CoiicTBa BeniecTs. [I[puMeHeHne BEecTB Ha OCHOBE UX CBOMCTB.

Habmonenre u SKCIIepUMEHT KaK METO/Abl M3Y4eHUsl €CTECTBO3HAHUS U XUMUU. HaOmroneHue
KaK OCHOBHOM METOJl TTO3HAHUS OKPY’KAIOIIero Mupa. Y cloBHsI MpoBeneHus HabmoaeHus. [ unoresa.
OkcnepumenT. BoeiBon. Ctpoenue miamenu. Jlabopatopust u o6opyaoBaHue.

MogenupoBanue. Mogenb, mMonenupoBaHue. OcoOEHHOCTH MOJENIMPOBaHUS B reorpaduu,
¢usuke, 6uonoruu. Monenu B OGuonoruu. Mymspku. Mojenu B gusuke. DnekTpodopHas MallMHA.
['eorpaduueckue mogenn. XUMHIECKHE MOJICIIN: TPEAMETHBIC (MOEIN aTOMa, MOJICKYJI, XHMUYECKUX
U TMPOMBIIUICHHBIX MPOU3BOACTB), 3HAKOBBIC, MM CHUMBOJbHBIC (CUMBOJBI 3JIEMEHTOB, (POPMYIIbI
BEIIECTB, YPAaBHEHUS PEAKIIMM).

Xumuyeckrue 3HakKM M (QopMynbl. XWUMHYECKMHA 3JEeMEHT. XWMHYECKHe 3Haku. Mx
o0o3HaueHue, Mpou3HolIeHne. Xumudyeckue (Gopmyinbl BemiecTB. IIpocThie W CIOXKHBIE BEIHIECTBA.
Wupexcol u ko3 dunrenTsl. KauecTBeHHBIN U KOJIWYECTBEHHBIN COCTaB BEIIECTBA.

Xumuss U (pusuka. YHUBEpPCAJIbHBIA XapakTep IMOJOXKEHUNU MOJIEKYJIIPHO-KHHETHIECKON
teopud. [loHATHSA «aTomM», «moiseKya», «iuoH». CTpoeHue BemecTBa. Kpucramimyeckoe cOCTOsSHUE
BeniecTBa. Kpucrammmueckne pemerku TBepabix BemecTB. Juddysus. bpoyHoBckoe aBuxeHue.
BemiecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHSL.

ArperatHbie coctosiHus BemecTB. [loHsiTHe 00 arperaTHOM COCTOSHUU BeniecTBa. Ouznyeckue
U XUMUYECKHe sABJIeHUs. ['a3000pa3Hble, KHUAKHE U TBEP/bIEe BemecTBa. AMOpdHbIE BELIECTBA.

Xumusi u reorpadus. Ctpoenue 3eMiu: sapo, MaHTHUs, Kopa. Jlutocdepa. Munepansl u
ropHbIE MOPOAbl. MarmaTuueckue U ocaJouHble (HEOPraHMYECKUE U OpraHUYEecKUe, B TOM 4HUCIe U
roproune) mopoIbl.

Xumust u Ouonorus. XHUMHYECKHH COCTaB >KMBOM KIETKH: HeOopraHudeckue (Boma u
MUHEpaJbHbIE CONM) M opraHudeckue (OenKW, JKUPBI, YIJIEBOABI, BHUTAMUHBI) BEIECTBA.
buonornyeckass ponap BoAbl B kuBod KkieTke. @orocunres. Xnopodumn. buonorndeckoe 3HadeHHE
KUPOB, OEITKOB, YQUPHBIX MACe, YTIIEBOIOB M BUTAMHHOB JIJIS )KU3HEASSITETbHOCTH OPTaHU3MOB.

KauecTBeHHble peakiuu B xumuu. KauecTBeHHble peakuuu. Pacno3HaBaHue BELIECTB C
MOMOIIbI0 KAYECTBEHHBIX peakiui. AHAIMTHUYECKU curHail. OnpenensieMoe BeIIECTBO U PEaKTUB Ha
HEro.

Texnuka 6e3omacHoCcTH. Mephl OKa3aHUs TTEPBOM ITOMOIITH.




ObopynoBanne xuMuyeckoil jgaboparopun. JlabopatopHas nocyna. PeaktuBbl. OcobeHHOCTH
paboThI B JTaOOPATOPHH.

PacnionoykeHue  3JIEKTPUUYECKUX  BBIKJIIOUATEIEeH, BOJONPOBOJHBIX KPAaHOB, CPEACTB
HOXKapOTYILEHHsI, MEAULIMHCKOM alTeuKy MepBOi MOMOIIY B KaOUHETE.

Hemoncmpayuu

o Kommekius pasnuyHbIX NpeaMeToB uiu (otorpaduil mpeaMeToB U3 alIOMHHHS IS
WUTIOCTPALlUY UIEU «CBOWCTBA — MPUMEHEHHUEY.

e VYyebHoe 000pyJI0OBaHUE, HCIIOIb3YEMOE Ha ypoKax (U3UKH, OMOIOruH, reorpaduu u
XUMHH.

e DnekrpodopHas mammHa B AeiictBum. [eorpaduueckue Momenu (riiodyc, kapra).
buonornueckue Moaenu (MyJIsKU OpraHOB M CUCTEM OPraHOB PACTEHUM, KUBOTHBIX M YEJIOBEKA).
dusnueckre 1 XMMUYECKUE MOJIEIIM aTOMOB, MOJIEKYJI BELIECTB U KPUCTAIIINYECKUX PELIETOK.

e OObeMHBIE M IAPOCTEP)KHEBBIE MOAEIH BOJBI, YTJIEKHUCIOrO M CEPHUCTOTO Ta30B,
MeTaHa.

e OO0pa3ubl TBEPIbIX BEUIECTB KPUCTAIIIMUECKOrO CTpOeHHUs. MoJenn KpucTaTHueCKuX
peIIeTOK.

e Bopa B Tpex arperatHbix cocTosHUsX. Kosulekuus KpucTauimueckux M aMOpQHBIX
BEIIECTB U U3JIEIUN U3 HUX.

o Komnekius MuHepasnoB (Ja3ypuT, KOPYH/, XaJIbKOIUPHUT, (IIFO OPUT, TAJIUT).

e Komnekuus ropHbelx mopoj (IpaHUT, pa3iudHble (GOPMbI KajblUTa — MEJI, Mpamop,
W3BECTHSIK).

o Komnekuus roprounx uckomnaeMoix (HeTh, KAaMEHHBIN yroJib, CIAHIBL, TOP().

Jlemoncmpayuonnsie IKcnepumMenn vl

e HayuHnoe HaOyo1eHuE U ero onucaHue. M3yueHue cTpoeHus njaMeHu.

e CnuproBas SKCTpaKLus XJI0popUILIa U3 3€JIEHBIX JIUCTHEB PACTECHUH.

o «IlepenuBaHue» YrIEKUCIOro ra3a B CTakaH Ha YPaBHOBEIICHHBIX Becax.

e KauecTtBeHHas peakuus Ha Kucinopoa. KauectBeHHas peakiusi Ha yrieKUCIbIN Tas3.

Jlabopamopnwie onvimui

e PacmpocTpaHeHHe 3amaxa OJIeKOJIOHA, TyXOB HIIM J1e30/10paHTa Kak rpoiecc Tuddysuu.

e HaGmoneHnne OpoyHOBCKOr0 ABUKEHHS YaCTUUEK YEPHOM Ty I MOA MUKPOCKOIIOM.

e Jluddysus nepmaHranara Kajuus B JKeJaTHHE.

e OOHnapyxeHHe PUPHBIX MACEN B alleJIb,CHHOBOW KOPOUKE.

e l3ydeHue rpaHuTa C MOMOIIHIO YBEIUYUTEIHHOIO CTEKJIA.

e OmpeneneHue coepKaHus BOIbI B pAaCTEHUH.

e (OOHapyxeHHe MacJia B CEMEHax IMOACOIHEUYHUKA U I'PEIIKOr0 Opexa.

e OO6HapyxeHue KpaxMmaia B MIIEHUYHON MYKe.

e BzaumopeiicTBue acCKOpOMHOBOW KHCIOTHI ¢ Homom (ompenenenue BuramuHa C B
Pa3INYHBIX COKAX).

e [IpoxyBaHue BBIIBIXaEMOT0 BO3/1yXa Yepe3 U3BECTKOBYIO BOLY.

e OO0HapyKeHue U3BECTKOBOM BOJBI CPEIU PA3INYHBIX BEIIECTB.

Jlomawnue onsimut

e l3roromieHue Mojeei MOIEKYJl XUMUYECKUX BEIECTB U3 MJIACTHIINHA.

o Jluddysus caxapa B Boje.

e OIBbITHI € ITyCTOM 3aKPBITOH MJIACTUKOBOW OYTHUIKOM.

e (OOHapyXeHHE KpaxMaJja B IPOIyKTax MUTAHMS; S0JIOKAX.

Ilpakmuueckan paboma Ne 1-2. 3nakoMcTBO C abopaTopHbM oOopynoBaHuem. IIpaBumia
TexHuku 6e3onacHocTH. «lllecTs mpaBusl TEXHUKU OE30MACHOCTH.

Ilpakmuueckan padoma Ne 3-5. «TumoBble mTpaBWiIa TEXHUKH JTaOOpATOPHBIX padoT.
JlabopaTopHoe oOopymoBaHue u mocyaa. Pabora co CnHpTOBKOW, ¢ BECaMH, MEPHOH TOCYHOM.
Apeometpsl. Pabota ¢ xumuyeckumu peaktuBamu. OgopmieHHE XoJa 3KCIIepUMEHTa U €ro
pe3ynbTaToBy. «HabmroneHue 3a ropsieit cBe4oil. Y cTpoicTBO U paboTa CIUPTOBKUY.

Tema 2. ITH 00bIYHbIE HEOObIYHBIE BemecTBa (19 yacoB)
BemectBa BOKpyT Hac, MX 3HAYCHUE NI YEJIOBEKA.



Ponp moBapeHHOH cou B 0OOMEHe BEIIecTB YeaoBeKa U )KUBOTHBIX. CoJieBOil OanaHCc B Opranu3Me
yenoBeka. [lonyuenne noBapeHHOMN cou U €€ OYUCTKA.
Kpucramisl Oonpime u Manenbkue. Kak pactyT kpuctamisl? MeTo/ bl BhlpallliBaHUsl KPUCTAJLIOB.

I'mapocdepa. KpyroBopor Boabl B IPUPOE, €TO 3HAYEHUE B COXPAHEHUU MPUPOIHOTO PaBHO-

BECHSL.
Bona. Bona B macmirabe nianetsl. Boja B opranusme uenoBeka. [IpecHast Bosa u e€ 3amachl.
DKOJIOruuecKre NpodIeMbl YUCTON BOJBI.
XKecTkocTh BOABI, BUABL. MeTONbI, TPUMEHSIEMbIE 111 OYU CTKU BOABI, NX 3 (PEeKTUBHOCTS.
Yro Takoe KUCIOTHBIE JOKAU U KaK OHU 00pa3yroTca? PogHUKOBBIE BOBI.
Ilpaxkmuueckasa pavoma Ne6-8: «Ouuctka 3arpss3HEHHON TOBAPEHHOM coyii. BripamuBanue
KPUCTAJIJIOB TTOBAPEHHOM COJIH.
BolpammBanue KpUCTAJIIOB MEIHOTO M JKEJIE3HOIO0 KyIOPOCOB METOAOM MEUIEHHOTO HCHapeHus
HaCBIIIEHHOI'O PacTBOPa».
Ilpakmuueckaa paooma Ne9-11: «CnocoObl ouucTkM Boabl. CpaBHEHHE BOJONPOBOJHOM U
TEXHUYECKOW BOJBI MO 3amaxy, BETY, MPO3payHOCTH, MIOTHOCTH, pH, onpeneneHno TeMiepaTypsl
KAMIEHUS BOJABI, HAJMYUIO OCaJKa T[0Cie OTCTAaUBaHUS, MPUTOJHOCTH JJIsI HCIHOJIb30BAHMS.
Hccnenoanue ocaakoBy.
Ilpakmuueckasn paooma Nel2-13: «OnpeneneHue U yCTpaHEHUE )KECTKOCTH BOJIBD.
Ilpumeuanue: O4nrcTka BoJAbl OT TBEPIBbIX NPUMeECEH, OT )KUIKUX U ra3o00pa3HbIX BemecTB. (B3Becu:
necok + H2O; men + H20; macno + H20; H20 + yepnuna, BopoHka, ¢GuiabTp, Kojabda, qeauTenbHas
BOPOHKA, BblIIApUTEJbHAS Yalllka, CIUPTOBKA, CIUYKH, I€PXKATENb Il IPOOUPKH, TPOOUPKH.)
XKecTkocTh BOIBI: TMOCTOsSIHHAs, BpeMeHHas, obOmas. CrmocoObl YCTpaHEHHS >KECTKOCTH BOJBL
(O6pasupr Bombl; NaoCOs, Ca(OH)2, HarpeBaHue, COUPTOBKA, CIHYKH, JIEPKATENb JJIsI TPOOUPKH,
MIPOOHUPKHU.)

Tema 3. SIBjenusi, npoucxoasinue ¢ Bemecrsavu (11 yacon)

Paznenenne cmeceil. CrnocoObl pasjienieHuss cMmecell M ouucTKa BemecTB. Hekotopbie
IpOCTEeHINEe CIOCOOBI pa3/ieJIeHUsl CMeceil: MpocenBaHue, pa3/eleHue cMecell MOPOIIKOB Kene3a U
Cepbl, OTCTaWBaHHE, ACKAHTAlHs, UEHTPU(PYTHpOBaHUE, pa3feieHHEe C MOMOIIBI0 JEIUTEIHLHON
BOpPOHKH, ¢uibTpoBaHue. PunbrpoBanue B jgabopatopuu, ObITY M Ha Hpou3BojacTBe. [loHAtue o
¢mieTpate. Ancopbuus. [lonstue o0 amcopbumu u ancopOeHTaxX. AKTHBHPOBAHHBIH YTOJibh Kak
BOKHEUINH aIcCOPOCHT. Y CTPOMCTBO MPOTUBOTA3a.

Juctunnanus, uim neperonka. Juctuisiuus (meperoHka) Kak mporecc BbIIeTEHUs BellecTBa
U3 JKUIKOM cmecu. JuctuianmmpoBaHHas Boja M oOnacTh ee mpuMeHeHus. Kpucramnmuzanus wid
BbIMapuBanue. Kprucrammsanus u BeIIapUBaHUE B J1a0OpaToOpuu (KPUCTAILIU3ATOPHI U (haphopoBbIe
YaIky JJIs BeinapuBaHus) u npupoae. Ileperonka nedgru. Hedrenpoxyktsl. @pakimoHHas meperoHka
AKHUAKOr0 BO3/yXa.

XUMHUYECKHE peakUUU. YCIOBHS MPOTEKaHUs M MPEKpPalIeHUs XUMHUYECKUX pEeaKLUi.
XUMHYECKHE peaKlMM KaK IMPOILECC MPEeBpALICHUs] OJHUX BEIIECTB B JApPyrue. Y CIOBUS NMPOTEKaHUs
xuMHueckux peakuuii. ComnpukocHOBeHHE (KOHTAaKT) BellecTB, HarpeBanue. KartamuzaTop.
WNuruburop. YnpasieHue peakusiMi FOpEeHusl.

IIpuzHakym xumudyeckux peakuuid. [Ipu3HaKM XMMHYECKHUX pEaKUui: HW3MEHEHHE LBETa,
o0Opa3oBaHME OCaJKa, PACTBOPEHME IOJIYUYEHHOIO OCaJKa, BBIIACIECHUE Tra3a, IOSIBICHUE 3araxa,
BbIJICJICHUE U HU MOTJIOLEHUE TENJIOTHI.

Hemoncmpayuu
e  OGunbtp lllorTa. Boponka broxnepa. ¥YcranoBka 1j1st GUILTPOBAHUS MTOJI BAKYYMOM.
e PecnupaTtopHble MacKi U MapJieBble MOBSI3KU.
e [IpotuBoras u ero yctpomcrao.
o Komnekius «HedTb 1 HEDTETPOTYKTHI».
Jemoncmpayuonnvie IKcnepumenn vl
e PaszneneHue cMecH MOPOIIKA CEPHI U JKEIE3HBIX OMUIIOK.
e PaszneneHue cMecH MOPOIIKA CEPHI U MECKA.
e Paznenenue cMecH BOJbI U paCTUTEIHLHOTO Macja C MOMOMIbIO LIEIUTETbHON BOPOHKH.
e [lonmyuyeHue IUCTUIUIMPOBAHHOM BOABI C MOMOIIBIO JTAOOPATOPHOW YCTAHOBKM IS
MEPETOHKHU JKUKOCTEH.



e Paznenenue cmecH nepMaHrasara M JUXpomarta Kajusi CllocoOOM KpH CTaJIM3allUu.
e BsaumogeiicTBue Kene3HbIX ONUIOK U MIOPOILIKA CEPhI IPU HArPEBAaHUU.
o [lomyueHue yriekucioro ra3a B3auMOACHCTBUEM MpamMopa ¢ KUCIOTOH U OOHapyKeHHe
€ro C MOMOIIbIO U3BECTKOBOM BOJBI.
e Karanutuuyeckoe pasiokeHuEe TMepoKcuaa BoAopoja (KaTaiu3aTop — JAMOKCU]
maprasnma (IV)).
e OO0HapyKeHue pacTBOpa IIEJIOYH C TOMOIIBIO HHIUKATOpA.
e BsaumogeiicTBue pacTBOpa NepMaHTraHaTta Kajius M pacTBOpa AMXpoMaTta Kaius c
pacTBOpPOM CyJib(uTa HaTpHsI.
e BsaumojeiicTBue pacTBopa nepMaHTraHata Kajius ¢ aCKOPOMHOBOW KUCIOTOM.
e BsaumogeiicTBue xjopua xxeses3a ¢ )KeATol KPOBSIHON COJIbIO M TUAPOKCUAOM HATpPUS.
e BizammopetictBue ruapokcua xenesa (I11) ¢ pactBopom COJSTHON KUCITOTHI.
Jlabopamopnuie onvimoi
e AncopOuust KyKypy3HbIMU MaJIOYKaMH MTapOB MaxXy4yuX BEIIECTB.
e l3ydeHue ycTpoiicTBa 3a)KUTAJIKU U MJIAMEHH.
Homawinue onvimot
e PazneneHue cMecu Cyxoro MoJIOKa M pe4HOro IecKa.
OTtcTanBaHue B3BECU NOPOIIKA JJIsl YUCTKHU MOCY/IbI B BOJIE U €€ JE€KaHTaLUs.
AncopOuust akTHBUPOBAHHBIM YIJIEM KpacsIIMX BEIIECTB M€ CU-KOJBbI.
PactBopenue B Bone Tabnerku acnupuHa YIICA.
[IpuroroBieHyre U3BECTKOBOW BOJIbI U ONBITHI C HEM.
e 3yuenue coctaBa CMC.
Ilpakmuueckasa paboma Ne 14. BoipanBanue KpUCTaJIOB COJM (AOMAIIHUN IKCIIEPUMEHT).
Ilpakmuueckaa padboma Ne 15. OunicTka OBapEHHOM COJH.
Ilpakmuueckasa paboma Ne 16. VIzydenue npoiecca KOPpO3UH kKeje3a.

Tema 4. Paccka3sbl no xumuu (11 yacoB)

Yuenuueckaa kongpepenyua. «Boinaronmecs pycckue yueHble-XUMUKN». «IcTopus XumMum.

Konkypc coobwenuii yuawguxca. «Moe moOMMOe XHUMHUYECKOE BEIIECTBO» (OTKpBITHE,
MOJTyYeHHE U 3HaYEHUE).

Konkypc yuenuueckux npoexkmoe. KoHKypc NOCBSIIEH U3YUEHUIO XUMUYECKUX PEAKIIUH.
[ToaroroBka u 3amyTa TBOPYECKUX OTUETOB O IPOBEACHHON HCCIIEN0BATENbCKON paboTe.

JlaHHBIE 3aHATHUSI IPOBOAATCS B (POPME «KPYIJIOrO CTOJIa» MJIM LIKOJBHOM KOH(pepeHuuu (B
TEUEHHWE Troja). Yyamumecs BBICTYNAIOT C KPaTKUMHU TBOPYECKHMMH OTYE€TaMU IO H3yYEHHBIM
npobJieMaM, paccKa3bIBaIOT O pe3ysIbTaTaX CBOMX HCCIIEIOBaHUIA.

Tema 5. Xumust B 6bITy (13 4yacoB)

Bubl 66ITOBBIX XUMUKATOB. MbL10 M MOto1ue cpeacTsa. Cou U 1IeJI0YM B COCTaBE MOIOIINX
cpencTts. XMMYHUCTKA HA IOMY.

Kectkocts Boabl. YMsaryenue soasl. Cojia nuuieBas UM ABYYIJIEKUCIIbIA HATPUI U €ro CBOMCTBA.
OmnacHblil OpaT MUIIEBOM CONBI — cOMla KaIbIIMHUpPOBaHHAs. YeM mose3Ha muieBas coa U MOXeT Ji
OHa OBITH OMACHOM.

Xumus ¥ ipurotonsieHue nuiy. CTONOBBIN YKCYC U YKCyCHas acceHuus. CBOMCTBA YKCYCHOM

KHUCJIOTHI U €€ (PU3UO0JIOTHYECKOe BO3IEHCTBUE.

Xumus u onexa. BoaokHO 1oz yBelIMYUTEIbHBIM CTEKIIOM.

AnTeuHblii HOI U ero cBoicTBa. [louemy vo HaoO AepKaTh B MJIOTHO3AKYIIOPEHHOW CKIISTHKE.
«3enénka» WM pacTBOP OPHILIMAHTOBOTO 3eNéHOro. HeoObIuHBIC CBONMCTBA OOBIYHOM 3€IEHKH.
ACIUpHUH WM alleTUIICATTUIUIIOBAsI KUCTIOTA U €ro cBoMcTBa. UTO mosie3Hee: aCnupuH WM YIICapHH.
Ilepexnck Bogopoaa u rugponeput. CBOMCTBA IEPEKUCH BOAOPOAA.

[TepmaHraHaT Kanus, MapraHllOBOKHCIIBIM Kaldui, OH e — «MapranioBka». HeoObluHbIE CBOMCTBa
MaprasioBku. Kakyroo ormacHOCTh MOXKET NMPEACTABIATh MapraHI[OBKA.

HyxHa 11 B qomMariHei anredke O0pHas KHUCIIOTA.

Crapsle ilekapcTBa, Kak ¢ HUMU OCTYIUTb.

Yero He XBaTaeT B BalLIEH allTEUKeE.



Ilpakmuueckasa paboma Ne 17: VI3ydeHne TeKCTUIHHBIX BOJOKOH 0 KoJuiekuuu. [Ipocreiimme
crocoObl ONpeeIeHNs THIa BOJIOKHA.

Ilpakmuueckasn paboma Ne 18: Y nanenve msTeH.

Ilpakmuueckas padboma Ne 19: Y nanenrie HaKUIU C SMAIMPOBAHHON IMOCYABI U IPEIOTBPAIICHIE
e€ o0pa3oBaHus (JOMAIIHUMA SKCIIEPUMEHT).

Ilpakmuueckas paboma Ne 20: HeoObIYHBIC OIBITHI.

Conepxanue 001epa3sBMBaOLIEH IPOrPaMMbl
Tpernii rox o0yuenuns
ConeprkaHre mporpaMMbl MPEANoIaraeT TEOPETUUECKUE U MPAKTHUECKHUE 3aHATUS (IKCKYPCUH,
MPaKTUYECKUE, TJAOOpaTOPHBIE 3aHATHUS)
Y4aeOHbIH (TeMaTHYECKUi) MIIaH

Ne Hassanue pa3zgena, Tembl KomnuectBo yacoB dopMbl aTTECTAIIUU
BCETO TEOpUS MpaKTHKa WJI KOHTPOJISt

1 XuMus B IICHTPE 18 8 10 Ananmus
€CTEeCTBO3HAHUS BBITIOJTHCHHBIX
TPAKTHYECKHX
paboT

2 OTH 00BIYHEIE HEOOBIYHBIE 19 11 8 OO6cyxnaeHue
BeELEeCTBA pe3yJIbTaTOB
paboTHI.

3 | SIBieHus, MPOUCXOIAIINE C 11 5 6 Ompoc.
BEIIECTBAMU TectupoBanue.
Coob1ieHus.

4 Paccka3zsl mo xumuu 11 11 - 3amura
TBOPUYECKHX
OTYETOB O
MPOBEIAECHHON
HCCIICA0BATEIIbCKOM
pabore.

«Kpyriblii ctony.

5 Xumus B ObITY 13 9 4 Ob6cyxnenue
pe3ysIbTaToB
paboTBhI.

NTOI'O 72 44 28

Conepxanue yuyeOHOro miaHa
Tema 1. Xumus B ueHtpe ecrecrso3Hanus (18 yacon)

XuMusi Kak 4acTb ecrecTtBo3HaHus. [lpenmer xumuu. XuMmus — 4YacTh €CTECTBO3HAHMS.
B3anmooTHOmeHusT 4enoBeka W okpyxarouiero mupa. I[Ipeamer xumuun. dusnueckue Tena u
Bemlecra. CoiicTBa BeniecTs. [I[puMeHeHne BEecTB Ha OCHOBE UX CBOMCTB.

HaGnronenne u KCepruMeHT KaK METOJbI M3YYCHUs €CTECTBO3HAHMS U Xxumuu. Habmonenue
KaK OCHOBHOM METOJ TTIO3HAHMS OKPY> KaIoIIero Mupa. Y clIoBUsl poBeeHus HaOmoaeHus. [ unoTesa.
OkcnepumenT. BoiBoa. Ctpoenue minamenu. Jlabopatopust u 06opyaoBaHue.

MogemupoBanrne. Mogenb, mMonenupoBaHue. OcoOEHHOCTH MOJEIMPOBAHHUS B reorpaduu,
¢usuke, 6uonoruu. Monenu B Ouonoruu. Mymspku. Mojenu B usuke. DnekTpodopHas MallMHA.
['eorpaduueckue mogenn. XUMHIECKHE MOJICIIN: IPEAMETHBIE (MOEIN aTOMa, MOJICKYJI, XHMUYECKUX
U TPOMBINUICHHBIX TMPOW3BOACTB), 3HAKOBBIC, WM CHUMBOJBHBIC (CHMBOJBI JJIEMEHTOB, (DOPMYIIBI
BEIIECTB, YPAaBHEHUS PEAKIIMMN).

Xumuyeckne 3HakM M (QopMynbl. XWUMHYECKMH 3JEeMEHT. XWMHYECKHe 3Haku. Mx
o0o3HaueHue, MpousHolIeHne. Xumudyeckue (Gopmyinsl BemiecTB. IIpocThie W ClOXHBIE BEIIECTBA.
WNunexcel u kod¢ punmenTsl. KauecTBEeHHBIN M KOJTMYECTBEHHBIN COCTaB BEIIECTRA.




Xumuss U (pusuka. YHUBEpCaJdbHBIA XapakTep IOJOXKECHUH MOJIEKYJISIPHO-KHHETHIECKON
teopud. [loHATHS «aTomM», «moseKya», «iuoH». CTpoeHue BewecTBa. Kpucramimyeckoe cOCTOsHUE
BemiecTBa. Kpucrammueckne pemerku TBepabix BemecTB. JAuddysus. bpoyHoBckoe aBuxeHue.
BemecTtBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHUS.

ArperatHblie cocTosiHus BeniecTB. [IoHsTHE 00 arperaTHoM COCTOSIHUU BelecTBa. Ousnueckue
U XUMUYECKHeE sBJIeHUs. ['a3000pa3Hble, KHUAKKIE U TBEpbIe BemecTBa. AMOpgHbIE BELIECTBA.

Xumus u reorpadus. Ctpoenue 3eMiu: sapo, MaHTuUs, Kopa. Jlutocdepa. Munepansl u
ropHbIE OPOAbl. MarmaTueckue U ocaJouHble (HEOPraHMYECKUE U OpraHUYEecKHe, B TOM 4HUCIe U
TOpIOYMe) TOPO/IbI.

Xumust u Ouonorus. XWMHYECKHH COCTaB >KMBOM KIETKH: HeOopraHudeckue (Boma u
MUHEpaJbHbIE CONM) M opraHudeckue (OenKW, JKUPBI, YIJIEBOABI, BHUTAMHUHBI) BEIECTBA.
buonornyeckass ponap BoAbl B kuBod KkieTke. @orocunres. Xnopodumt. buonorndeckoe 3HadeHHE
KUPOB, OEITKOB, I(QUPHBIX MACET, YTIICBOIOB M BUTAMHHOB JIJIS )KH3HEICITEIIbHOCTH OPTaHU3MOB.

KauectBeHHble peakiuu B xumuu. KauecTBeHHble peakuuu. Pacno3HaBaHue BELIECTB C
MOMOIIIBIO KaueCTBEHHBIX peakuuid. AHaIUTHUYEeCKUi curHai. OmnpenensieMoe BEIIeCTBO U PEaKTHB Ha
HEro.

Texnuka 6e3omacHoCTH. Mepbl OKa3aHUs MepBOil MOMOIIH.

ObopynoBanue xuMuyeckoil jgaboparopun. JlabopatopHas nocyna. PeaktuBbl. Oco6eHHOCTH
paloThI B 1abopaTOpUH.

Pacnonoxenue  3JIEKTpUYECKHX  BBIKJIIOYATENCH, BOJOMPOBOAHBIX  KPaHOB, CPEICTB
MOXKAPOTYIICHUS, MEAUIIMHCKON allTE€YKH MePBOM TOMOIIM B KaOUHETE.

Jemoncmpayuu

o Koiekiusa pa3iauuHbIX TpeaMeToB Wi (ororpaduil mpeaMeToB U3 aTIOMHUHHS IS
WJUTIOCTPALIUY UJIEH «CBOMCTBA — MPUMEHEHUEY.

e VYyeOHOe 000pyJ0OBaHHE, MCIIOIb3YEMOE Ha YpOKax (PU3HMKH, OMOJIOTUH, reorpaduu u
XUMHH.

e DOnekrpodopnas MammHa B AeiictBuu. ['eorpadmueckue moxaenu (riaolyc, Kapra).
buonorunyeckue momenu (MyJsHDKH OPraHOB M CHCTEM OPraHOB PAaCTEHUM, )KMBOTHBIX U UEJIOBEKA).
dusnueckre 1 XMMUYECKUE MOJIEIIN aTOMOB, MOJIEKYJI BELIECTB U KPUCTAIIINYECKUX PELIETOK.

e OObeMHBIE M IMAPOCTEPKHEBBIE MOJETHA BOJBI, YIJICKHUCIOrO W CEPHUCTOTO Ta30B,
MeTaHa.

e OO0pa3ubl TBEPIbIX BEUIECTB KPUCTAIIIMUECKOrO CTpOeHUs. MoJenn KpucTalIMuecKuX
pEIIETOK.

e Bona B Tpex arperaTHbIX COCTOSHUSIX. KoJekuus KpUCTANIMYECKHMX U aMOpP(HBIX
BEIIECTB U U3JIETUI U3 HUX.

e Koiekuus MUHEPANIOB (J1a3ypuT, KOPYH/I, XaJIbKOIMUPHUT, (IO OPUT, TAITUT).

e Koiekiusa ropHsix mopoA (TpaHuT, pa3iudyHbie GOPMBI KaJIbIIUTa — MEN, MPaMop,
W3BECTHSIK).

e Komnekuus roprounx uckonaeMboix (HeTh, KaMEHHBIN yroJib, CIaHIbL, TOP().

Jemoncmpayuonnvie IKcnepumenn vl

e HayuHnoe HaOyoieHuE U €ro onucaHue. M3yuenue cTpoeHus NjIaMeHHu.

e CnupToBas SKCTPAKIUs XJIOPOHIIIA U3 3EJECHBIX JINCTHEB PACTEHHIA.

o «lIlepenuBanue» yriieKuCIOro ra3a B CTakaH Ha YpPaBHOBEIICHHBIX BECAX.

e KauecTtBeHHas peakius Ha KUcaopoJi. KauecTBeHHast peakiiusl Ha YrJIEKUCIIbIN ras.

Jlabopamopusvie onvimut

e PacnpocTtpaHeHue 3anaxa 0/1€K0JI0OHa, 1yXOB WK J1€30/10paHTa Kak mnpouecc 1uddysuu.

e HabGmonenne 6pOyHOBCKOTO ABUKEHHUS YACTHUEK YEPHOH TYIIH MOJ MUKPOCKOIIOM.

o Jluddysus nepmMaHranara Kaius B JKeJIaTHHE.

e (OOHapyxeHHe dY(PUPHBIX Macell B aresbCHHOBON KOPOYKE.

e l3ydeHue rpaHuTa C IOMOIIbIO YBEIUYUTEIHHOIO CTEKJIA.

e OmnpezaeneHue coaep>kaHus BOJIbI B PACTCHUH.

e (OO0HapyxeHue Maclia B CeMeHax IMOJCOJHEUHNKA U TPEIIKOT0 Opexa.

e OO0HapykeHHe KpaxMaia B IMIIIEHUYHON MYKE.

e BzaumopelicTBue acKOpOMHOBOW KHCIOTHI ¢ Homom (ompenenenue BuramuHa C B
Pa3NINYHBIX COKAX).



e [IponyBaHue BBIJIBIXaEMOI'0 BO3/1yXa Y€Pe3 U3BECTKOBYIO BOJY.
e OO0HapyKeHue U3BECTKOBOM BOBI CPEIU PA3INYHBIX BEIIECTB.

Jlomawinue onvimot

e l3roroBieHue Mojaenel MOJIEKYJl XUMUYECKUX BEUIECTB U3 MJIACTHIIMHA.
e Jludodysus caxapa B BoJE.

e  OmBITHI C MyCTOM 3aKPHITON IJIACTUKOBOMN OYTBHIIKOM.

e (OOHapyXeHHE KpaxMaja B IPOAyKTaxX MUTAHUS; TOIOKAX.

Ilpakmuueckaa padoma Ne [-2. 3HakoMcTBO C nmabopaTopHbIM oOopynoBanueMm. [IpaBuia
TeXHUKH Oe3onacHocTH. «lllecTs mpaBusl TEXHUKH OE€30MACHOCTH.

Ilpakmuueckaa padoma Ne 3-5. «TumoBble mnpaBwia TEXHUKH Ta0OpAaTOPHBIX padoT.
JlabopaTopHoe obopynoBaHue M Tmocyna. Pabora co CIHpPTOBKOM, C BecamH, MEPHOH TMOCYIOH.
Apeometpsl. Pabota ¢ xummueckumu peaktuBamMu. OdopMileHHE XO0Ja HKCIEPUMEHTa U €ro
pe3yabTaToB». «Habmonenne 3a ropsiieii cBe4oil. Y cTpoiicTBO M paboTa CIUPTOBKU».

Tema 2. ITu 00bIYHbIE HEOObIYHBIE BemecTBa (19 yacoB)
BemiectBa BOKpyr Hac, X 3Ha4€HUE /ISl YEJIOBEKa.
Ponp nmoBapenHoii conu B 0OMeHE BELIECTB UeloBEKa U KUBOTHBIX. CosleBOl OajaHC B OpraHuzme
yenoBeka. [lomydyenne moBapeHHON COJIM U €€ OYHCTKA.
Kpucramisl 6onbime u Manenbkue. Kak pactyT kpuctamisl? MeTosl BIpalliBaHUs KPYCTAJLIOB.

I'uapocdepa. KpyroBopor Boabl B pUPOE, €T0 3HAYEHUE B COXPAHEHUU MPUPOHOTO PaBHO-

BECUSI.
Bona. Bona B Macmrabe niianeTsl. Boja B opranusme uenoBeka. [IpecHas Boja u e€ 3amachl.
DKOJIOTUYECKHUE MPOOIEMBI YICTON BOJIBI.
’KectkocTh BObI, BUABI. METObI, TPUMEHSIEMBIE JJIs1 04U CTKH BOBI, MX 3P(HEKTUBHOCTH.
Yro Takoe KUCIOTHBIE JOKAU U KaK OHU 00pa3ytoTca? PogHUKOBBIE BOJIBI.
Ilpakmuueckasa pavoma Ne6-8: «Ouuctka 3arpss3HEHHON TOBAPEHHOM coyii. BripamuBanue
KpPUCTAIJIOB MOBAPEHHOMN COJIH.
BripanuBanue KpUCTAIJIOB MEIHOTO U JKEJIE3HOrO KYMOPOCOB METOJOM MEIJIEHHOTO HCHapeHus
HACBILLIEHHOT'O PacTBOPa».
Ilpakmuueckaa paooma Ne9-11: «CnocoObl ouyucTkH Bojabl. CpaBHEHHE BOJONPOBOJHON U
TEXHUYECKOW BOJIBI TIO 3amaxy, IBETY, MPO3PavyHOCTH, IJIOTHOCTH, pH, ompeneneHuio TemMmepaTypsbl
KUICHUS] BOJBI, HAJIMYMUIO OCaJKa T[OCIe OTCTAaWBaHMS, NPHUTOAHOCTH [JIi HCIOJb30BaHUS.
HccnenoBanue ocagikoBy.
Ilpakxmuueckas paboma Nel2-13: «OnpeneneHne u yCTpaHEHNUE )KECTKOCTH BOJIBI».
Ilpumeuanue: OuncTKa BOBI OT TBEPABIX MPUMeECEH, OT KUJKUX U ra3000pa3HbIX BemlecTB. (B3Becu:
necok + H2O; men + H20; macno + H2O; H2O + uepHuia, BopoHka, puibTp, Koida, JeaUTeIbHAS
BOPOHKA, BbIIApUTEJIbHAS Yalllka, CIUPTOBKA, CIUYKH, JEepKaTeNb Il MPOOUPKH, TPOOHPKH. )
KecTkocTh BOIBI: TMOCTOsSHHAs, BpeMeHHas, obOmas. CrocoObl YCTpaHEHHS J>KECTKOCTH BOJBI
(O6pazusr Bomer; Na,CO3z, Ca(OH),, HarpeBaHue, CIHPTOBKA, CIIUYKU, JIEpXKATeNb I MPOOUPKH,
poOUPKH.)

Tema 3. SIBienusi, npoucxoasimue ¢ Bemecrsavu (11 yacon)

Paznenenne cmeceil. CnocoObl pas3meneHuss cMecel W OYMCTKAa BemecTB. HekoTopbie
IpOCTeHIe CocoObl pa3/ieJieHHusl CMeceil: pocenBaHue, pa3zeieHue cMecell MOPOIIKOB Kee3a U
Cepbl, OTCTaWBaHHE, ACKAHTAlMs, LEHTPUPYTHpOBaHUE, pa3feieHHe C MOMOIIBI0 JEIUTEIbHOU
BOpOHKH, (uiabTpoBanune. OunbTpoBanue B jaboparopuu, ObITy M Ha mpousBoxactBe. [loHaTtue o
bunpTpate. Axcopbuus. Ilorstue o0 aacopOumm u amcopOeHTax. AKTHBHPOBAHHBIM YTOJb Kak
BOKHEUINH aJIcCOPOCHT. Y CTPOMCTBO MPOTUBOTAa3a.

Juctmsauus, uia neperonka. Juctmsinus (meperoHka) Kak Mmpolecc BhIIeJIEHUs BEIIeCTBa
U3 JKUIKOW cMmecH. JucTuiammpoBaHHas Boja W oOnacTh ee mpuMeHeHus. Kpucramnmmsamus uim
BbIMapuBaHue. Kpucrammsanusi 1 BeIIapuBaHue B TabopaTopuu (KpUCTaLIH3aTOPhl u (apPopoBbie
YaIIKy JUIs BeImapuBanus) u npupoje. [leperonka nedgru. Hedrenponyktel. @pakumonHas meperoHka
JKUJIKOTO BO3TyXa.

XUMHUYECKHE pEaKIUH. YCIOBHS TMPOTCKAaHUS ¢ TMPEKpaAlIeHUs] XUMHUYECKUX PEaKIUi.
XUMHUYECKHE PeaKlMH KaK MpPOLEecC MPEeBpPaIeHUs] OJTHUX BEIIECTB B JApyrue. Y CIOBHS MPOTEKAHUS
xumMudeckux peakuui. CompukocHOBeHHME (KOHTaKT) BeHIECTB, HarpeBanue. Kartammzartop.
WNuruburop. YrnpasieHne peakiusiMi FOPeHUsI.



HpI/I3HaKI/I XHUMHYCCKHX peaKuHﬁ. HpI/ISHaKI/I XUMHYCCKHUX peaKuHﬁ: N3MCHCHHEC 1IBCTA,
O6pa30BaHI/Ie OCaZiKa, paCTBOPCHHC IIOJYUYCHHOI'oO OCaJika, BBIACICHUC TIa3a, IIOjABJICHHUC 3allaxa,
BBIACJICHNUEC U HU ITOI'JIOIICHUEC TCIIJIOTHI.

Hemoncmpayuu
o  @unbtp IllorTa. Boponka broxuepa. Y cranoBka Jist GUIBTPOBAHUS 11OJT BAKYYMOM.
e PecnupaTopHble MaCKM M MapJI€BbIE MOBSI3KHU.
e [IportuBoras u ero yctpomcrso.
o Komnekius «HedTs u HEDTETPOTYKTHI».
Jemoncmpayuonnvie IKcnepumenn vl
e PazneneHue cMecH MOPOIIKA CEPHI U JKEJTE3HBIX OMUIIOK.
e PasznencHue cMecH MOPOILKA CEPHI U IECKA.
e PaszneneHue cMecH BOJbI U PAaCTUTEIBHOIO MAcCia C MOMOIIBIO [IEJIUTEIBHON BOPOHKH.
e [lomyueHne IUCTUIUIMPOBAHHOM BOABI C MOMOIIBIO JIAOOPATOPHOW YCTAHOBKM IS
MIEPETOHKHU KUJKOCTEH.
e Paznenenue cmecH nepMaHraHara M JUXpomara Kajus CliocoOOM KpHCTaTU3aluu.
e BzaumopeicTBHE )KeIE3HbIX OMUIOK U ITOPOIIKA CEpPhI IPU HArPEBAHUU.
e [lomyueHue yriekucioro raza B3auMoJeiCTBUEM MpaMopa ¢ KUCIOTON 1 oOHapyKeHHe
€ro C IOMOIIBIO U3BECTKOBO! BOJBIL.
e Kartanutuueckoe paslioKeHHE NEepoKCHAa BojaopoAa (KaTraium3aTop — JAHOKCH]
Mmaprasnma (IV)).
e OO0HapyKeHue pacTBOpa IIEJIOYH C TOMOILBIO HHUKATOpA.
e BzaumopelicTBUe pacTBOpa IepMaHraHaTa Kajusi M pacTBOpa JUXpoMaTa Kalus C
pPacTBOPOM CyJIb(PUTA HATPHS.
e BsaumogeiicTBue pacTBopa nepMaHraHara Kajausi ¢ aCKOpOMHOBOM KUCIOTOM.
e BzaumojeiicTBue XJ0pHaa KeJe3a ¢ KEJITOW KPOBSIHOM COJIbIO U TUAPOKCHIOM HaTpPHSI.
e BsaumoperictBue ruapokcuaa xenesa (I1I) ¢ pactBopoM coJisiHON KUCTOTHI.
Jlabopamopusvie onvimut
e AzcopOuus KyKypy3HBIMH MTaJOYKaMy MApOB MaXy4HX BEIIECTB.
e [I3ydeHue yCTpONCTBA 3aKUTAJIKU U IIJIAMEHHU.
Jomawinue onvimot
e PazneneHue cMecH Cyxoro MOJIOKa ¥ PEUYHOIO IecKa.
e OrcTauBaHME B3BECH MTOPOIIKA JJI1 YACTKH ITOCY/Ibl B BOJE U €€ JeKaHTallHsl.
e AncopOuusi akTHBUPOBAHHBIM YIJIEM KpacsIIMX BEIIECTB MM CU-KOJbI.
e PactBopenue B Bone Tabnerku acnupuHa YIICA.
e [IpuroroBiaeHue U3BECTKOBOI BOJBI U OIBITHI C HEH.
e U3yuenue cocraa CMC.
Ilpakmuueckasa paboma Ne 14. BripamyBanue KpUCTaNIOB COMH (AOMAIIHUNA SKCIIEPUMEHT).
Ilpakmuueckan paooma Ne 15. OuucTtka moBapeHHOU COJIH.
Ilpakmuueckasa padoma Ne 16. VIzydenue npoiecca KOPpO3UH Kee3a.

Tema 4. Paccka3sbl no xumuu (11 yacoB)

Yuenuueckaa konghepenyun. «Boinarommecs pycckue yueHble-XUMUKIW». «IcTOpust XuMum».

Konkypc coobwenuii yuawjuxca. «Moe 1m00MMO€ XUMUYECKOE BEIIECTBO» (OTKpBITHE,
HOJTyYeHHE U 3HaYEHUE).

Konkypc yuenuueckux npoexkmog. KoHKypc NOCBSIIEH U3YUEHUIO XUMUYECKUX PEAKIU.
[ToaroroBka u 3amyTa TBOPYECKUX OTUETOB O IPOBEACHHON HCCIEI0BaTENbCKON paboTe.

JlaHHBIC 3aHITHS MPOBOASATCS B (pOpMe «KPYTIIOTrO CTOJIA» WIH IIKOJbHON KOoHpepeHIwu (B
TEUEHHE Troja). Yualuecs BBICTYNAIOT C KPAaTKUMU TBOPYECKHMMH OTYETAMHU IO H3YYEHHBIM
npoblieMaM, pacCKa3bIBAIOT O PE3yIbTaTaX CBOMX HUCCIEIOBaHUI.

Tema 5. Xumus B 6bITy (13 4acos)



Bubl 6bITOBBIX XUMUKATOB. MBLTO M MOtoIIIME cpeacTBa. CoM U HIe0YU B COCTaBE MOIOIINX
cpencTB. XMMYHUCTKA HA JIOMY.

’KecTtkocts Boabl. YMaruenue Boasl. Cofa nuineBast Wi ABYYTJIEKUCIIbIA HATPUM U €ro CBOMCTBA.
OnacHblil OpaT NMUILEBOM COMBI — cOJla KaJbIIMHUPOBaHHAs. YeM rose3Ha nuieBas cojia ¥ MOXKeT JIn
OHa OBIThH OIMACHOM.

Xumus u npurotoieHue nuuy. CTonoBbIi yKCyC U YKCycHas 3cceHlus. CBOMCTBA YKCYCHOM

KHUCIIOTBI ¥ €€ (PU3MOJIOTMUECKOe BO3ICHCTBHE.

Xumusd u onexa. BoaokHO o yBelIMYUTEIbHBIM CTEKIIOM.

AnTeuHblid HOJ U €ro cBoicTBa. [louemy noa HaloO AepKaTh B MJIOTHO3AKYIOPEHHON CKJIISHKE.
«3enéHka» UM pacTBOP OPMILIMAHTOBOTO 3eNEéHOr0. HeoObuHbIe CBOMCTBA OOBIYHOM 3€IEHKU.
AcCIVpHUH WM alleTUICAIUIUIIOBAs KUCI0Ta U €ro cBoicTBa. UTO nosie3Hee: aCnupyH WA YIICapHH.
[lepekuch Bogopoaa u rugponeput. CBoiCTBaA MepeKkucr BOAOPOIA.

[TepmaHranaT kanus, MapraHlOBOKHCIIBIM KaJdui, OH e — «MapraHuoBka». HeoObluHbIE CcBOMCTBa
MapraaioBku. Kakyro ormacHOCTh MOXKET NMPEACTABISATH MapraHI[OBKa.
Hy>Ha nmu B jomamiHeit anteuke OopHas KHCIOTa.
Crapsle nekapcTBa, Kak ¢ HIMU OCTYIIUTh.
Yero He XBaTaeT B BalllEH alTEUKe.

Ilpakmuueckasa paboma Ne 17: VI3ydeHne TeKCTUIHHBIX BOJOKOH 0 KoJuiekuuu. [Ipocreiimme
CHOCOOBI ONpelesIeHUs TUTA BOJIOKHA.

Ilpakmuueckas padoma Ne 18: Y nanenue nsrex.

Ilpakmuueckas padoma Ne 19: Y nanenrie HaKUIU C IMATAPOBAHHON MOCY/IbI M IPEAOTBPAILICHUE
e€ oOpa3zoBaHus (IOMAIIHUN YKCIIEPUMEHT).

Ilpakmuueckas paboma Ne 20: HeoObIYHBIE OTBITHI.

Coaepixanue o01epa3BuBalIeil NIporpaMMbl
YeTBEpTHIii 101 00yUeHUsA
CopneprkaHue IporpaMMbl IpeAIonaraeT TEOPETUUECKUE U MPAKTHUECKUE 3aHATUS (IKCKYPCUH,
IPAaKTUYECKUE, JAOOPATOPHBIE 3aHATHUS)
Y4eOHbIi (TeMaTHUECKUI) TIaH

Ne Haszsanue pasgena, Tembl KosmuectBo yacos @opMBbI aTTECTAUN
BCET0 TEOpUs MpaKkTHKa WJI KOHTPOJISL

1 XuMus B IICHTPE 18 8 10 Ananms
€CTEeCTBO3HAHUS BBITIOJTHCHHBIX
MPAKTHYECKUX
pabot

2 OTH 00BIUHEIE HEOOBIYHBIE 19 11 8 Ob6cyxnenue
BEIeCTBa pe3yJIbTaToB
paboThI.

3 | SIBieHus, MPOUCXOIAIINE C 11 5 6 Ompoc.
BEILIECTBAMHU TectupoBanue.
CooOmieHus.

4 Paccka3zsl mo xumnu 11 11 - 3amura
TBOPYECKHUX
OTYETOB O
MIPOBEICHH O
HCCJIEIOBATEIbCKOM
pabore.

«Kpyraslit cTomm.

5 Xumus B ObITY 13 9 4 Ob6cyxneHue
pe3yIbTaToB
paboThI.

HUTOT'O 72 44 28




Conepxanue yuyeOHOro miaHa
Tema 1. Xumus B ueHrTpe ecrecrso3nanus (18 yacon)

Xumusi Kak 4actb ectectBo3HaHus. [Ipeamer xumuu. XUMHS — 4YacThb €CTECTBO3HAHHS.
B3anmooTHOmeHnsT 4enoBeka W OKpyxawuiero mupa. I[Ipeamer xumuun. ®dusnueckue Ttena u
Bemlecra. CoiicTBa BeniecTs. [I[puMeHeHne BEmecTB Ha OCHOBE UX CBOMCTB.

Habmonenre u SKCIIepuMEHT KaK METO/Abl M3Y4eHUsl €CTECTBO3HAHUS U XUMuUU. HabmroneHue
KaK OCHOBHOH METOJ] ITO3HAHUS OKPY KaloIero Mupa. Y clioBus mpoBeaeHus HaomoaeHus. ['unoresa.
OkcnepumenT. BoiBoa. Ctpoenue minamenu. JlJabopatopust u 06opyaoBaHue.

MogenupoBanue. Mogenb, mMonenupoBaHue. OcoOEHHOCTH MOJENUMpOBaHUS B reorpaduu,
¢usuke, 6uonoruu. Monenu B O6uonoruu. Mynsoku. Mogenu B dusuke. DnexTpodopHas MallvHA.
['eorpaduueckue mogenn. XUMHIECKHE MOJICIIN: IPEAMETHBIC (MOEIN aTOMa, MOJICKYJI, XHMUYECKUX
U TPOMBINUICHHBIX MPOHU3BOJICTB), 3HAKOBHIE, WM CHMBOJBbHBIC (CHMBOJIBI 3JIEMEHTOB, (OPMYIIBI
BEIIECTB, YPAaBHEHUS PEAKIIMMN).

Xumuyeckne 3HakKM U (QopMynbl. XWMHYECKMH D3JIEMEHT. XHMHYECKHe 3Haku. Mx
o0o3HaueHUe, MPOU3HOIIeHHe. XuMudyeckue (Gopmysbl BemiecTB. [IpocThie W CIOXKHBIE BEIIECTBA.
Nunekcel u kod¢dunmrenTsl. KauecTBEHHBIN M KOJTMYECTBEHHBIN COCTAB BEIIECTBA.

Xumuss U (pusuka. YHUBEpPCAJIbHBIA XapakTep IMOJOXKEHUNU MOJIEKYJIIPHO-KHHETHIECKON
teopud. [loHATHSA «aTOM», «MoseKya», «uoH». CTpoeHue BemecTBa. Kpucramimueckoe cOCTOsSHUE
BenlecTBa. Kpucrammmueckue pemerku TBepabix BemecTB. Jduddysus. bpoyHoBckoe aBuxkeHue.
BemecTBa MOJIEKYIJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS.

Arperatabie coctosinus BemecTB. [lonsiTne 00 arperatHoM cocTosiHMU BeniecTBa. Ouznyeckue
U XUMUYECKHe sABJIeHUs. ['a3000pa3Hble, KHUAKKHE U TBEp/bIE BemecTBa. AMOpdHbIE BELIECTBA.

Xumus u reorpadpus. CtpoeHue 3emiu: gapo, MaHTus, kopa. Jlutocdepa. Munepansl u
rOpHbIE OpoAbl. MarMaTudeckue U ocaJlouHble (HEOpraHMYecKue U OpraHUYecKHe, B TOM YHUCIE U
roproyne) mopoIbl.

Xumust u Ouonorus. XUMHYECKHH COCTaB >KMBOM KIETKH: HeOopraHudeckue (Boma u
MUHEpajJbHbIE CONM) M opraHudeckue (OenKHu, KHUpbI, YriIeBOJbl, BUTAMHMHBI) BELIECTBA.
buonoruyeckass posb BoJbl B kuBOW KieTke. @orocuHTe3. Xiaopoduiul. buomornueckoe 3HaueHUE
KUPOB, O0EIKOB, YQUPHBIX MACe, YTIIEBOJIOB M BUTAMHHOB JIJIS )KU3HEACITeTbHOCTH OPTaHU3MOB.

KauectBenHnble peakiuu B xumuu. KauecTBeHHbIe peakiuu. Pacro3HaBaHuEe BEIIECTB C
MIOMOIIBIO KaYECTBEHHBIX peakiui. AHaIUTHYECKUI curHai. OnpenensieMoe BEIeCTBO U PEaKTUB Ha
HETO.

Texnuka 6e3omacHoCcTH. Mephl OKa3aHUs TTEPBOM ITOMOIITH.

O6opynoBanue xuMuuyeckoil ipaboparopun. JlabopatopHas nocyna. PeaktuBbl. OcobeHHOCTH
pa0oThI B 1abOpaTOpHUH.

Pacnonoxenue  3JIEKTpUYECKHX  BBIKJIIOYATENCH, BOJOMPOBOAHBIX  KPaHOB, CpPEICTB
MOXKapOTYILIEHHs], METUIIMHCKOM alTeYKy MepBOi MOMOIIY B KaOUHETE.

Jemoncmpayuu

o Koiekiusa pa3ianyHbIX TpeAMEeToB Wi (ororpaduil mpeaMeToB U3 aTIOMHUHHS IS
WJUTIOCTPALIUY UJIEU «CBOWMCTBA — MPUMEHECHUEY.

e VYueOHOe 00OpynOBaHUE, UCIOIb3YEMOE HAa ypokax (U3WKH, OHOIOruu, reorpaduu u
XUMHH.

e Dnekrpodopras MammHa B aAeiictBuu. ['eorpadmueckue moxaenu (riaolyc, Kapra).
buonorunyeckne monenu (MyJsHKH OPraHOB M CHCTEM OPraHOB PACTEHUU, )KMBOTHBIX U YEJIOBEKA).
duznyeckue U XMMHUYECKHUE MOJENIN ATOMOB, MOJIEKYJI BEIECTB U KPUCTAINIMUECKUX PELIETOK.

e (OObeMHBIE W IIAPOCTEPKHEBBIC MOJEIN BOJBI, YIJIEKHUCIOTO W CEPHHUCTOrO Ta30B,
METaHa.

e OO0Opasubl TBEPIBIX BEUIECTB KPUCTAIIIMUECKOTO CTpOeHHUS. MoJeNnn KpuCTaTHUYeCKUX
pEIIETOK.

e Boma B Tpex arperaTHbIX COCTOSHUSIX. KOJJIEKIUS KPUCTANTMUECKHX U aMOpPQHBIX
BEILIECTB U U3JCJIHI U3 HUX.

o Komekius MuHEpanoB (J1a3ypuT, KOPYH, XaJbKOIMHUPHUT, (PIFO OPUT, TAJIUT).

e Kosekius ropHbIX opoA (TpaHUT, pa3audHbie (GOPMBI KaJIbIIUTa — MEJ, MPaMop,
W3BECTHSIK).

o Komekius roprounx ucKomnaeMerx (He(Th, KAaMEHHBIN yrolib, CIAHIBL, TOP().



Jemoncmpayuonnsle IKcnepumenn vl

e HayuHnoe HaOyoieHue U €ro onucaHue. M3yuenue cTpoeHus NjIaMeHHu.

e CnuproBas 3KCTpakLus XJI0popHIIIa U3 3€JICHbIX JIUCTHEB PACTEHUH.

e «IlepenuBaHue» yrieKkucioro ra3a B CTakaH Ha ypaBHOBEILICHHBIX BECaX.

e KauecTtBeHHas peakuus Ha Kuciopoa. KauecTBeHHas peakiysi Ha yrJIEKUCIbIN Ta3.
Jlabopamopnvie onvimol

e PacnpocTpaHeHue 3amaxa OJIeKOJIOHA, TyXOB MM JIe3010paHTa Kak nporecc Juddysuu.

e HaGmoneHnne OpoyHOBCKOr0 ABUKEHHS YaCTUUEK YEPHOM Ty I MOA MUKPOCKOIIOM.

o Jluddysus nepMaHraHara Kaius B JKeJIaTUHE.

e OO6napyxenue 3pUpHBIX Macell B areIbCHHOBON KOPOUKE.

e l3ydeHue rpaHUTA C TOMOIIBIO YBEIUYUTEIHLHOIO CTEKJIA.

e OrmpeneneHue ConepKaHus BOIBI B pACTCHHH.

e OO0HapykeHHe Maclia B CeMeHaX IMOJICOTHEYHNUKA U TPEIIKOT0 opexa.

e OO6HapyxeHue KpaxMmaia B MIIEHUYHON MYKe.
e BzaumopeiicTBue acKOpOMHOBOW KHUCIOTHI ¢ HomoM (ompeneneHue ButamuHa C B
Pa3IMYHBIX COKAX).
e [IponyBaHue BBIBIXaEMOIO BO3/1yXa Ye€pe3 U3BECTKOBYIO BOJY.
e OOHapyKeHue U3BECTKOBOM BOZBI CPEIU PA3JINYHBIX BEIIECTB.
Jlomawinue onvtmot
e Il3roroBieHue Mozeel MOJIEKYJI XUMUYECKUX BEUIECTB U3 MJACTHIINHA.
e Jluddysus caxapa B Boje.
e OInbITHI € ITyCTOM 3aKPBITOM MJIACTUKOBOW OYTHIIKOM.
e (OO0nHapyxeHue KpaxMmaia B IPOAyKTaX MUTaHMUs; sI0T0KaX.

Ilpakmuueckan padoma Ne 1-2. 3nHakoMCTBO c abopaTopHbIM OOopynoBaHueM. [IpaBuia
TexHuku 0e3onacHocTH. «lllecTs mpaBuil TEXHUKU OE30MACHOCTH.

Ilpakmuueckaa paooma Ne 3-5. «TumoBble mNpaBwia TEXHUKH JAOOPATOPHBIX padoT.
JlabopaTopHoe oOopynoBaHue u mocyaa. Pabora co CHHpTOBKOW, C BECaMH, MEPHOH IOCYHOM.
Apeometpsl. Pabota ¢ xumuyeckumu peaktuBamu. OgopmieHHe XoJa 3KCIIepUMEHTa U €ro
pe3ynbTaToBy». «HaOmonenue 3a ropsimeii cBe4oil. Y CTpOCTBO M paboTa CTUPTOBKUY.

Tema 2. ITH 00bIYHbIE HEOObIYHBIE BemecTBa (19 yacoB)

BemniecTBa BOKpyT Hac, MX 3Ha4YEHHUE JIJISI YEIOBEKA.
Ponb moBapeHHOM cou B 0OMEHe BellecTB YeaoBeka U )KUBOTHBIX. CoJieBoil OanaHCc B OpraHu3Me
yenoBeka. [lodyueHne moBapeHHON CONMU U €€ OYUCTKA.
Kpucramisl 6onbime u Mmanenbkue. Kak pactyT kpuctamisl? MeTo/ sl BIpalliBaHUs KPYCTAJLIIOB.

I'unpocdepa. KpyroBopot Boabl B IpUpOE, €ro 3Ha4€HUE B COXPAaHEHUU MPUPOIHOTO PAaBHO -

BECHSI.

Bona. Bona B Macmtabe naneTsl. Boja B opranusme uesnoBeka. [IpecHast Bosa u e€ 3amachl.
DKoNoruuecKre NpodIeMbl YUCTON BOJBI.
XKecTtkocTh BOABI, BUABL. MeTONbI, TPUMEHSIEMbIE 111 OYU CTKU BOBI, NX 3((PEeKTUBHOCTS.
Yro Takoe KUCIOTHBIE JOXKAU U KaK OHU 00pa3yroTca? PogHUKOBBIE BOMBI.
Ilpakmuueckasn padboma Ne6-8: «OducTka 3arps3HEHHON TOBAPEHHOW CONU. BhipamuBanue
KPHUCTAJJIOB ITOBAPEHHOM COJIH.
BripanuBanue KpUCTAJIZIOB MEIHOTO U JKEJIE3HOrO KYIOPOCOB METOJOM MEIJIEHHOTO HCIapeHus
HACBILLIEHHOI'O PacTBOPa».
Ilpakmuueckaa padooma Ne9-11: «CnocoObl ouucTku BOAbl. CpaBHEHHE BOJIONPOBOJHOU H
TEXHUYECKOW BOJBI IO 3amaxy, BETY, MPO3PavyHOCTH, IIJIOTHOCTH, pH, ompeneneHuio TemMmepaTyphbl
KUICHUS] BOJBI, HAJIMYMIO OCaJKa T[OCIe OTCTAaWBAaHHS, WPHUTOAHOCTH I HCIOJIb30BaHUS.
HccnenoBanue ocagkoBy.
Ilpakmuueckasn paboma Nel2-13: «OnpeneneHne u yCTpaHEHHE KECTKOCTH BOJIBIY.
Ipumeuanue: O4rCTKa BOJIBI OT TBEPIbIX MPUMECEH, OT )KUIKUX U ra3000pa3HbIX BemecTB. (B3Becu:
necok + H2O; men + H20; macno + H20; H2O + uyepnuna, BopoHka, GuibTp, Koiabda, AenuTenbHas
BOPOHKA, BBITIAPUTEIIbHAS YalllKa, CIIUPTOBKA, CIIUYKH, JAEpKATEIb AJIs TPOOUPKHU, TPOOUPKH.)



XKecTkocTh BOIBI: TMOCTOsSIHHAs, BpeMeHHas, obOmas. CrmocoObl YCTpaHEHHS >KECTKOCTH BOJBL
(O6pasubr Bombl; NaoCOs, Ca(OH)2, HarpeBaHue, COUPTOBKA, CIHYKH, JIEPXKATENb JJIsI MPOOUPKH,
npoOUpKH.)

Tema 3. SIBaenus, npoucxoasimue ¢ Bemecrsavu (11 yacon)

Paznenenne cmeceil. CrocoObl pas3jesieHuss cMmecell M ouucTKa BeliecTB. Hekotopbie
MPOCTEUIINE COCOOBI pa3/ieJIeHusl CMECeil: MpOoceuBaHue, pa3AeieHue cMeceil MOPOIIKOB Kele3a U
Cepbl, OTCTaWBaHHE, ACKAHTAlHs, UEHTPU(PYTHpOBaHUE, pa3feieHHEe C MOMOIIBI0 JEIUTEIHLHON
BOPOHKH, ¢uibTpoBanue. OuibTpoBaHue B JabopaTopuu, ObITY W Ha MpousBoicTBe. lloHsTHE O
bunpTpate. Ancop6uus. Ilonstue o0 aacopObumm u amcopOeHTax. AKTUBUPOBAHHBIA Yroyib Kak
BOKHEUINH aICOPOCHT. Y CTPOMCTBO MPOTUBOTA3a.

Juctunnanus, uim neperonka. JJuctunmsiuus (meperoHka) Kak Mpolece BbIIEICHHS BEIeCTBa
U3 KUAKOM cMmecu. JlMcTHiUMpoBaHHAas BOAAa M 00NacTH ee NpuMeHeHus. Kpucrammmzauus wuiam
BbIMapuBanue. Kpucrammsanus U BhITapUBaHUE B J1a0OpaToOpuH (KpUCTAILIU3ATOPHI U (haphopoBbIe
YaIlKy JUIsl BeiapuBaHus) u npupone. Ileperonka nedtu. Hedprenpoaykrsl. dpakimonHas neperoHka
’KHJIKOTO BO3AYyXa.

XUMHYECKHEe peaKIMHU. YCIOBHS MPOTEKAaHUS U MPEKpalleHUs XUMHUYECKUX pPeaKIHi.
XUMHYECKHE peaKlMM KaK IMPOLECC MPEeBpALICHUs] OJHUX BEIIECTB B JApPyrue. Y CIOBUS NMPOTEKaHUs
xumudeckux peakuumid. ConpukocHOBeHME (KOHTaKT) BellecTB, HarpeBaHue. Katanusatop.
WNuruburop. YpasieHue peakusiMi FOpEHUsl.

IIpuzHakym xumudeckux peakuui. [Ipu3HaKM XMMHYECKHUX pEaKUui: W3MEHEHHE LBETa,
o0Opa3oBaHME OCaJKa, PACTBOPEHME IOJIYUYEHHOIO OCaJKa, BBIIACIECHUE Tra3a, IOSIBICHUE 3araxa,
BbIJICJICHUE U HU TOTJIOIIEHUE TEIJIOTHI.

Jemoncmpayuu
o  @unbtp IllorTa. Boponka broxuepa. Y cranoBka Jist GUIBTPOBAHUS IIOJT BAKYYMOM.
e PecnupatopHble Macki U MapJieBbI€ MOBSI3KHU.
e [IpotuBoras u ero yctpomcrBo.
o  Komneknus «HepTh 1 HEPTETPOIYKTHIY.
Jemoncmpayuonnvie IKcnepumenn vl
e PaszneneHue cMecH MOPOIIKA CEPHI U JKEIE3HBIX OMUJIIOK.
e PaszneneHue cMecH NMOPOIIKA CEPHI U MECKA.
e Paznenenuie cMecH BOJbI U PAaCTUTEIHLHOIO Macia C MOMOIIbIO [IEIUTEILHON BOPOHKH.
e [lomyuyeHue IUCTUIIMPOBAHHOM BOABI C MOMOIIBIO JTAOOPATOPHOW YCTAHOBKM IS
MEPErOHKH KUJIKOCTEH.
e Pazjenenue cMecH epMaHraHara u AMXpomaTa Kajusi CHocoOOM KpHCTaJUTM3aLUH.
e BzaumopeicTBHE )KeIE3HbIX OMWIOK U ITOPOIIKA CEPhI IPU HArPEBaHUU.
e [lomyueHue yriekucioro ra3za B3auMOACHCTBUEM MpamMopa ¢ KUCIOTOH U 0OHapyKeHHe
€ro C MOMOIIbIO U3BECTKOBOM BOJBI.
e Kartanmutuueckoe pas3lioKeHUE TMepoKcHaa Boaopona (KaTtaiam3aTop — JAHOKCH]
maprasnma (I1V)).
e OO0HapyKeHue pacTBOpa IIEJI0OYH C TOMOILBIO HHUKATOpA.
e BzammopelcTBHEe pacTBOpa IlepMaHraHaTa Kajausl W pacTBopa AMXpomara Kajaus C
pacTBOPOM CyJib(pUTA HATPUS.
e BzaummojelicTBHe pacTBOpa epMaHraHaTa Kajus ¢ aCKOPOMHOBOW KUCIIOTOM.
e BzaumopeicTBHE XJIOPHUAA KEJIe3a € KEITON KPOBIHOM COJIBIO U TUAPOKCHIOM HATpPHSL.
e BsaumoperictBue ruapokcua xenesa (I11I) ¢ pactBopoM coJiTHON KUCTOTHI.
Jlabopamopusvie onvimut
e AncopOuus KyKypy3HBIMU MAaJOYKAMH MApOB MaxXy4nuX BEIIECTB.
e [I3ydeHue yCTpONCTBA 3aKUTAJIKY U IIJIAMEHHU.
Jomawinue onvimot
e PaszneneHue cMeCH CyxOro MOJIOKa M PEYHOIO MeCKa.
e (OrtcranBaHueE B3BECH MOPOIIKA /I YUCTKH ITOCY/IbI B BOJAE U €€ JEKAHTALIMS.
e AzcopOIusi ak THBUPOBAHHBIM YTJIEM KPaCSIINX BEIIECTB eI CH-KOJbI.
e PactBopenue B Bone Tabnerku acniupuna YIICA.



e [IpuroroBiaeHue U3BECTKOBOI BOJBI U OIBITHI C HEU.

e I3yuenue cocrtaBa CMC.
Ilpakmuueckasa paboma Ne 14. BoipanBanue KpUCTaNIOB COJM (JOMAIIHUN AKCIIEPUMEHT).
Ilpakmuueckasa padoma Ne 15. Ouucrtka noBapeHHON COJIH.
Ilpakmuueckasa paboma Ne 16. VIzyuenue nporecca KOppO3UH Kele3a.

Tema 4. Pacckaspl o xumun (11 4gacoB)

Yuenuueckaa kongpepenyua. «Boinaronmecs pycckue yueHble-XUMUKN». «IcTopus XumMum.

Koukypc coobwenuni yuawuxca. «Moe moOuMoe XHUMHUYECKOE BEIIECTBO» (OTKPBITHE,
MOJTyYEHHE U 3HAUEHUE).

Konkypc yuenuueckux npoexmog. KoHKypc NOCBSIIEH U3YUCHUIO XUMUYECKUX PEaKIUH.
[ToaroroBka u 3amyTa TBOPYECKUX OTUETOB O IPOBEACHHON HCCIe0BaTENbCKON paboTe.

JlaHHbIe 3aHATHUS MPOBOASTCS B (pOopMe «KPYIJIOro CTOJIa» MIHM IIKOJBHON KOHdepeHIMH (B
TEUCHHE To/a). YdUamuecs BBICTYMAIOT C KPAaTKUMHU TBOPYECKUMH OTYETAMH IO H3Y4YECHHBIM
npobiemMam, pacCKa3bIBalOT O PE3yIbTaTaX CBOMX HCCIIEIOBAHUMN.

Tema 5. Xumust B 6Ty (13 4yacoB)

Buibl 6bITOBBIX XUMUKATOB. MbBLIO 1 Moto1ie cpeacTBa. Colu U MIeJI0YU B COCTaBE MOIOIINX
cpeacTB. XMMYHUCTKA HA JIOMY.

Kectkocts Boabl. YMsiruenue Bozsl. Cojla nuuieBas UM ABYYIJIEKUCIIbIA HATPUI U €ro CBOMCTBA.
OnacHblil OpaT MUILEBOM COMBI — cOJla KaJIbIIMHUPOBaHHAsA. YeM rose3Ha nuieBas cojia 1 MOXKeT JI
OHa OBIThH OINACHOM.

Xumus U ipurotonieHue nuiy. CTONOBBIM YKCYC U YKCyCHas acceHUus. CBOMCTBA YKCYCHOM

KHUCIIOTBI ¥ €€ (PU3MOJIOTMUECKOe BO3ICHCTBHE.

Xumusd u onexa. BoaokHO noj yBelIMYUTEIbHBIM CTEKIIOM.

AnTteuHbli KO U ero cBoicTBa. [Touemy noj Hao Aep)KaTh B IJIOTHO3aKYIOPEHHOM CKIISTHKE.
«3es1€HKa» UM PacTBOP OpUILIMAHTOBOIO 3enéHOro. HeoOpuHbIE CBOMCTBA OOBIYHON 3€IEHKH.
AcCIVpHUH WM alleTUICAIUIUIIOBAs] KUCI0TA U €ro cBoMcTBa. UTO nosie3Hee: aCnupyH WA YIICApHH.
Ilepexncek Bogopoaa u ruaponepuT. CBOMCTBA MEPEKNUCH BOAOPOAA.

[lepmanraHaT Kajausi, MapraHilOBOKUCIBIA Kalduil, OH ke — «MapraHuoBka». HeoObruHble cBolCTBa
MapraHioBku. Kakyro omacHOCTb MOXKET IPECTABIIATh MapraHIlOBKa.
HyxHa 11 B fomMaIiHel antedke OOpHas KHUCIIOTA.
Crapble JlekapcTBa, Kak ¢ HUIMU MOCTYITHTh.
UYero He XBaTaeT B BaIlleil anTeykKe.

Ilpakmuueckaa paboma Ne 17: VI3ydeHne TeKCTHUIBHBIX BOJIOKOH MO Koyutekuuu. [IpocTeiinmme
CHOCOOBI ONpeiesIeHUs TUTIAa BOJIOKHA.

Ilpakmuueckas padoma Ne 18: Y nanenue nsrex.

Ilpakmuueckas padoma Ne 19 Y najenue HaKUIM C SMAJIMPOBAHHOMN MOCY bl U IPEOTBPALLICHUE
e€ oOpa3zoBaHus (IOMAIIHUN YKCIIEPUMEHT).

Ilpakmuueckas paboma Ne 20: HeoObIYHBIE OMBITHI.

I[Inanupyemble pe3yabTaThl

JIMYHOCTHBIE U METANIPEJIMETHBIE PE3YJIBTATBI OCBOEHUS KYPCA
MNPOI'PAMMBbI

CucTeMHO — eI TeTbHOCTHBIN MOX0/I, JIeXKAITU B OCHOBE CTaHJapTa, MpeAIoiaraeT:

- OmpejeiieHHE eI W OCHOBHOIO pe3yibTaTa 0Opa30BaHHsA KaK BOCIHUTAHHWE M DPa3BUTHE
JUYHOCTH OOYyYalomMXcs, TOPTOMY CTaHJApT YyCTaHABJIMBAeT TPEOOBaHWS K pPe3yJbTaTaMm
06y11a10m1/1xcsl HC TOJIBKO HpeI[MeTHI)IM, aB nepBon O‘Iepe,)lb JIMYHOCTHBIM U MeTaHpe}]MeTHBIM.

MertanpenMeTHbie  Pe3yJabTaThl MPENICTABISIOT  COOOM OCBOCHHBIC 00 YUYaIOIIUMHUCS
YHHUBEpCcaJbHbIE Yy4eOHbIE JelcTBHS (TIO3HABATENbHBIC, PETyISTHBHBIE W KOMMYHHUKATHBHBIC),
O6€CH€‘II/IBaIOH_[I/Ie OBJIAICHUEC KIIFOUECBBIMU KOMIICTCHIIUSAMM. .HI/I‘-IHOCTHBIC pe3y.HLTaTbI HpeHCTaBJ'DIIOT
c000i1 ocBOCHHBIC TMYHOCTHEIE Y Y/I.

OCBOCHI/IC HpOFpaMMLI 06y‘laIOH_[I/IMI/IC$I IIO3BOJIUT HOHy‘II/ITB CJ'IC,Z[YIOH_[I/Ie pCSYJIBTaTBIZ



- B cdepe pazBuTHs JMYHOCTHBIX YHMBEPCAIbHBIX YU4eOHBIX AeHcTBMIl CO31aTh YCIIOBHS
U1 GOPMUPOBAHUS:

* OCHOB COLMAJIbHBIX KOMIETEHIMH (BKJOYas I[€HHOCTHO-CMBICIOBBIE YCTAaHOBKH U
MOpaJIbHbIE HOPMBbI, OIBIT COLMAIBHBIX U MEKIMUYHOCTHBIX OTHOLICHUH);

* TOTOBHOCTH M CIIOCOOHOCTH K TIEPEXOAY K CaM000pa30BaHUIO Ha OCHOBE yU4eOHO -

[I03HABATEJIbHOM MOTHBALIUH.

- B cdepe pa3BuTHs KOMMYHMKATHBHBIX YHHMBEPCAJIbHBIX y4eOHBIX AeiiCTBUI Mporpamma
CIOCOOCTBYET:

* GOpMHUPOBAHUIO IEHCTBHUM MO OpraHU3alMK U IIAHUPOBAHUIO Yy4eOHOrO COTPYJHUYECTBA C
YUHTEINEM M CBEPCTHUKAMU, YMEHUH paboTaTh B TPYIIEe U NPUOOPETEHHUIO ONbITa TaKoil paboThl,
PAaKTUYECKOMY OCBOCHHMIO MOpPAJIbHO-ITUYECKUX U IICUXOJOTMYECKUX MPUHIIUIIOB OOLIECHUS H
COTPYAHHUYECTBA;

* IPAKTUYECKOMY OCBOEHHIO YMEHHUH, COCTaBISIONIMX OCHOBY KOMMYHUKaTUBHON

KOMIIETEHTHOCTH: CTaBUTh MW  pellaTh MHOrooOpasHble KOMMYHUKATHUBHBIC 3aJauH;
JIeICTBOBATh ¢ Y4ETOM IMO3MIMM APYTOro U YMETh COIVIACOBBIBATH CBOM JIEHMCTBMS; YCTAHABIMBATH U
noJJAepKUBaTh HEOOXOUMbIE KOHTAKTHI C APYTUMH JIIOJIbMU; YJIOBJIETBOPUTEIBHO BIIaAETh HOPMaMU
U TEXHUKOH OOLIeHHU.

- IlpuopureTHo€ BHHMMaHHE YAEIACTCA IO3HABATEJbHBIM YHHBEPCAIbHBIM Y4€OHBIM
AEeCTBHAM:

* IIPaKTUYECKOMY OCBOEHHIO OOYYaIOIMMHUCS OCHOB IIPOEKTHO - MCCIEN0BATENbCKON
JIeSITENbHOCTH;

* IPAaKTUYECKOMY OCBOCHHUIO METOJOB IO3HAHMSA, MCIIOJB3YEMbIX B pa3IM4YHBIX O00JIACTIX
3HaHUS U cpepax KyJIbTypbl, COOTBETCTBYIOIIEIO MM HHCTPYMEHTApUs U IMOHATUHHOIO ammapara,
peryssipHoMy oOpaleHHIo B y4eOHOM Ipoliecce K MCIIO0JIb30BaHUI0 0011ey4eOHbIX YMEHUH, 3HAKOBO -
CUMBOJIMYECKUX CPEACTB, LIMPOKOIO CIEKTPa JIOTUYECKUX ACHCTBUN U ONEpaLuil.

- B cdepe pa3Butus peryasiTUBHBIX YHMBEPCAJIbHBIX Y4eOHBIX AelicTBHH NPUOPUTETHOE
BHHUMaHUE yJensercs (OpMHUPOBAHUIO JEHCTBUI IielenoyaraHus, BKJIOYas CIIOCOOHOCTb CTaBUTh
HOBbIE Y4€OHBIE LIEJIU U 33]1a4H, IUTAHUPOBATh UX PEATM3ALUIO.

- B cdepe pazButus niiaHnpyemMbiX BOCIUTATEIbHBIX Pe3y/1bTaTOB Kypca:

Ilepsuiii  ypogenv pe3yibmamog - TPUOOpPETEHHE MIKOJbHUKAMHU COIMAIBHBIX 3HAHUH W
IIPEICTABICHUM O XUMUYECKUX TEXHOJIOTHSX, O 3HAYEHHE XMMHUHU B COBPEMEHHOM MHpE, Pa3IM4YHBIX
TEXHHKAaX M BUJAaX HCKYCCTBA, HUCHOJB3YIOIIUX TOCTHKEHHUS XHMHUHU, TOHMMAHHUS UX COIHAJIbHOM
3HaYUMOCTU B IIOBCEJHEBHOM >KM3HHU. /I JOCTHIXKEHHUS JaHHOTO YpPOBHS pe3yJbTaTOB o0coboe
3HaUEHUE HMEET B3aUMOJCHCTBUE YUEHHKA CO CBOMMHM YUMTEISIMM KaK 3HAYUMBIMU JUJISI HETO
HOCUTENIAMH COLIMAJIbHOTO 3HAHUS U TOBCEHEBHOI'O OIBITA.

Bmopoii yposenv pezyromamog - (GOpMHPOBAHWE MO3UTUBHOIO OTHOUIEHHUS MIKOJBHHKOB K
0a30BbIM LIEHHOCTSAM oOIiecTBa (4eloBeK, ceMmbsi, OTeuecTBo, HpUpOJa, MHUpP, 3HAHUA, TPYAH,
KyJbTYpa), YBaXKEHUs K JIyXOBHO-HPAaBCTBEHHBIM ILIEHHOCTSM B IIpOLlECCE KOMIIJIEKCHOI'O OCBOEHHUS
IIPOrpaMMBbl, OCMBICIIEHHOI'O IIOHUMaHUs POJIM U 3HAYEHUS KyJIbTYphl B )KU3HU HApPOJa, LIEHHOCTHOI O
OTHOILEHUS K COLMAJIBHOM peadbHOCTU B LesoM. JlJIi JOCTHXKEHUS JaHHOTO YpPOBHSI PE3YJIbTaTOB
0co00€ 3HAYEHHE MMEET PABHOIPAaBHOE B3aMMOEHCTBHE LIKOJbHUKA C JPYrUMH IIKOJIbHUKAMH Ha
YPOBHE KJ1acca, IIKOJIBbI, TO €CTh B 3aIIMILECHHOM, APY>KECTBEHHOM €My COLIMAJIbHOU Cperne.

Tpemuui yposenv pe3yiomamog - TOINyYECHHUE IIKOJIbHUKAMHU OIBITA CaMOCTOSTEIBHOIO
COLMAJIbHOTO JEHCTBUS, Pa3BUTHE TBOPYECKOrO MOTEHIMANA JMYHOCTH B IIPOLECCE UCCIIEAOBAHUS U
peanu3anuy TBOPYECKUX MPOEKTOB — UCCIE0BATENbCKOM paboThl. [ JOCTHXKEHUS TaHHOT'O YPOBHS
pe3yJIbTaTOB 0c000€ 3HaUEHUE MMEET B3aHMMOCHCTBHE IIKOJIbHUKA C COLUATIbHBIMU CyOBbEKTaMU 3a
IpeeIaMu IIKOJIbl, B OTKPHITON OOIIIECTBEHHOM cpese.

Cucrema OTCIEKUBAaHUA U OLICHUBAHUS PE3yJIbTaTOB O0yUY€HUs MIKOJBHUKOB ITPOXOAMT Yepe3
ydacTue UX B Oecefax Mo pa3HbIM TE€MaM, y4acTHe B HAyYHO — HCCIIEA0BATEIbCKUX KOH(PEPEHIUAX U
KOHKYpPCax HCCIIE0BAaTENbCKUX PadoT, pealn3aluio NCCIe0BaTeIbCKIX MTPOEKTOB.

Bce oOyuarommecs B TeueHHE IMOCELICHUS 3aHATHH BBHIOMPAIOT TEMY  HUCCIEIOBAHUSA U
BBITMOJHAIOT UCCIIEA0BATENBCKYIO paboTy, KOTOpas MpeacTaBlisieTcsl Ha UTOroBoil KoHpepenuuu. [Ipu
3TOM BO3MOXKHO BBINIOJIHEHHE TBOPYECKOr0 OTYETAa KaK WHAMBUAYalbHO, TaK W B Tpynme u3 3-4
YEJIOBEK.

@®opmupoBanne VYVY]| BeicTymaer Kak Ledb 00pa3oBaTeNbHOrO Ipolecca, a Hux
c(OPMUPOBAHHOCTH OIMpELIsieT ero 3P PEeKTUBHOCTD.



OpraH H3AHOHHO-ITIEAAroru4eCKue ycJioBus

YcaoBust peaiu3zanu NporpaMmsl
JI1s1 peanu3anuy MporpaMMbl HCITOJIb3yeTCs KAOMHET XUMUHU, PU3UKH, OMOJIOTHUH.
[Tporpammy peanusyert yuutenb xumun MensHueBa Mapuna [TerpoBHa (0Opa3oBaHue BICIIEE
[eIarOriYecKoe, Meaaroru4eckuii crax — 23 roma).
CaHuTapHOE M TEXHHYECKOE COCTOSIHHE KaOMHETa COOTBETCTBYET CAHUTAPHBIM HOPMaM H
IpaBUJIaM TEXHUKU O€30MaCHOCTH.
B o6opynoBanne kabuHeTa BXOJAT CIEAYIOIINE TEXHUUECKHE CPEICTBA O0YUCHHUS:
e DkpaH
e  MyJabTUMEIUIHBIN IPOEKTOP.
e AKYCTHYECKHE KOJOHKH.

Metoandecknue nocodue yanTesns
e Pecypcol cetnn UHTEpHET
e JIuIaKTUYECKUM, pa31aTOYHbIA MaTEpHUal
e HayuHo-nonynsipHas tutepaTtypa
e MyabTUMEIUHHBIE 00 yYAIOIIHE POTPAMMBI.

MarepuanbHO-TEXHUYECKOE O0€ecIeueHne:

nabopaTopHOE 000py0BaHKE (TIOCYAA, PEAKTUBBI, TECT-KOMIIJIEKThI, TECT-CUCTEMbI, PEAKTUBBI U JP.),
[Tu¢posbie nabopaTopuu.

@DopMbl aTTECTALNH/KOHTPOJISA

Bxooawuii xommponw: onpeneneHUe ypoBHS 3HAHWM, yYMEHUW, HAaBBHIKOB B BHIE Oecel,
MPaKTUYECKUX pabOT, BUKTOPUH, UTP.

Ilpomesicymounsviti KoHmpob: KOJIEKTUBHBIM aHAIM3 KaXXIOW BBIMOJHEHHONH pabOThl H
caMOaHaJIu3; MPOBEpKa 3HAHWUW, YMEHH, HABBIKOB B X0/1€ O€CeIbl.

Hmoeoswitl konmpoas: TPE3eHTAlUU TBOPYECKUX M HCCIENOBATENbCKUX palboT, ydacTue B
BBICTABKaX U MEPOMPUATHUAX, YIaCTHE B KOHKYpPCAX UCCIEIOBATENBCKUX PaboT.

@opMBI IPOBEPKHU YCBOEHUS 3HAHUI

HToroBbie BRICTAaBKH TBOPUECKUX PadoT;

[TopTdonuo, mpe3eHTallK, OTYETH UCCIIEI0BATENILCKOMN 1eATeIbHOCTH;

VYyactue B KOHKypcax UCCIe0BaTeNbCKUX padoT;

[Ipe3eHTanus uToroB paboTHI.

Kpurepuu OLleHKH 3HaHUW, YMEHUI U HABBIKOB

Hus3sxuii ypoeenv: yaOBIETBOPUTEIbHOE BIJIAJIEHUE TEOpPETHUECKOM MH(OpManuen mo temam
Kypca, YMEHHUE I0JIb30BATHCS JIMTEPATYpOl MpU MOATOTOBKE COOOIEHUH, ydacTue B OpraHM3aluu
BBICTABOK, JIEMEHTApHBIE MPECTABICHUS 00 MCCIe0BaTENbCKON NeATeIbHOCTH, TAaCCUBHOE y4acTHe
B CEMUHApax.

Cpeonuti yposenb: NOCTATOYHO XOPOIIEE BIAJECHHE TEOPETUUYECKON HH(popMaIUel o Kypcy,
YMEHHME CHCTEMAaTHU3UPOBATh U MOAOHpATh HEOOXOJUMYIO JMTEpaTypy, HPOBOAUTH HCCIEAOBAaHUS U
OIIPOCHI, UMETh MPEICTABIEHUE O YUEOHO — MCCIIE10BATEIbCKON JE€ATEIbHOCTH, yUacTHE B KOHKYpcax,
BbICTABKaX, OPraHU3a[M1 U IPOBEAECHUN MEPOI PUSITUH.

Buicoxuii yposens: cBOOOJIHOE BIAaJICHHE TEOPETUYECKOH WH(MOpMAIMEd 1Mo Kypcy, YMEHHE
aHaJM3UPOBATh JINTEPATypPHbIE HCTOYHUKU U JTAHHBIE MCCIIEIOBAHUNA U ONPOCOB, BBISBJIATH IPUUUHBL,
noa0upaTh METOABl HCCIENOBAHMS, MPOBOAUTH Y4YeOHO — MCCIENOBATEIbCKYIO JAESITeIbHOCTb,
AKTUBHO IPUHUMATh Y4acCTHE B MEPOIPHUATHUSIX, KOHKYpcaX, MPUMEHITh MONYYEHHYI0 HH(OPMALIHIO
Ha MpPaKTUKE.

Cnucok Jureparypsbl
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