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IHosicuuTe/bHASA 3aNIUCKA
HanpaB/jieHHOCTb IPOrpaMMbl — €CTECTBEHHOHAYYHas
Bozpacrt o0yuarommuxcesi: ot 14 ner no 16 ner.
Cpok peanuzannu nporpammsli: 1 roza, 68 yacos.
Pabouast mporpamma 3aHsATHI BHEYPOUHOU NEATEILHOCTU MO OMONOTMH «XHUMHS BOKPYT HAc» MpeAHazHayeHa Jis
OpTaHMU3aIuH JOTOTHUTEIBHOTO 00pa3oBaHus o0yJaronuxcs 8-9 Kiaccos.
Peanu3zanus nporpamMmsl 00€crieunBaeTCsi HOPMATUBHBIMU JIOKYMEHTAMMU:
1. ®enepanbhbiit 3akoH oT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoii
denepanum» (¢ u3M. U jgom., BCTym. B cuiny ¢ 01.09.2020).
2. Meroaudeckue  pPeKOMEHJAIMM 1O  MPOSKTUPOBAHUIO  JOMOJHUTENBHBIX  001I1e00pa3oBaTeNbHBIX
obmiepazBuBaromux nporpamm ot 18.11.2015. MunucrepctBo oOpa3oBanus u Hayku PO
3. Ilpodeccronanphbiii cranaapt «Ilemaror (megarormueckas ASSTEIBHOCTh B JOIIKOJLHOM, HAYaIBHOM OOIIIEM,
OCHOBHOM 00111eM, CpeTHEM 00IIIeM 00pa30BaHuH), (BOCTIUTATENb, YIUTEIb )
4. Tlpuka3z MunuctepctBa npocemieHus: Poccuiickoit @enepannu ot 9 Hos6ps 2018 r. Ne 196 «O06 yrBep)kaeHnu
[Topsinka opranu3anuu U OCyIIECTBICHUST 00pa30BaTeIbHON
JESITENbHOCTH T10 IOMOJIHUTEIBHBIM 00I1e00pa30BaTEIbHBIM MPOrPAMMaM»
5.®enepanbhblii 3akoH oT 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B PDy»
6.DenepanbHbIN MPOEKT «Y CIeX KaKI0ro peoeHka» (yrB. 7 nexadbps 2018 r.)
JlononuuTenbHas 061eoOpazoBaTesbHas mporpaMma «XUMHsI BOKPYT HAc» 1aeT BO3MOXKHOCTh KaXKJIOMY PEOEHKY

MOJIy4aTh JIOMOJHUTEILHOE O00pa30BaHHE MCXOJAS U3 €ro MHTEPECOB, CKIOHHOCTEH, CIIOCOOHOCTEM M 00pa3oBaTeIbHBIX



MOTPEeOHOCTEH, OCYIIECTBISIEMBIX 3a TMpeaeiaMu (eaepaibHBIX TOCYAapCTBEHHBIX O00pa30BaTENbHBIX CTaHAAPTOB M
denepanbHbIX TOCYAAPCTBEHHBIX TPEOOBAHUMN.

HampaBieHHOCTh TpOrpaMMbl  €CTECTBEHHOHAy4YHas, IIOCKOJBKY OHa TpEeArnoyiaraeT YriiyOJIGHHOE H3y4eHUE
OpPraHWYECKOW M HEOPraHWYECKONH XUMHUH, PEIICHUE SKCIICPUMEHTAIBHBIX U PACUCTHBIX 3a7a4 MOBBIIICHHOW CIIO)KHOCTH T10
xumun. Cojepkanue mporpaMMbl « XUMHS BOKPYT HAC» MOMOXKET mojapoctkam 13-15 met pacmpuths U yriayOuTh 3HAHUS
10 XUMHUH, YCOBEPIIIEHCTBOBATh YMEHUS UCCIICIOBATh

B cucreme ecTrecTBEHHOHAYYHOrO OOpa30BaHUs XMMUSI 3aHUMAET BaXXHOE MECTO, OINpPENENIIeMOE POJIbI0 XMMUYECKOM
HAyK{ B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B MATEPUAILHOMN KU3HHU OOIIECTBA, B PEIICHUH TII00AIBHBIX TIPOOJIEM YEeIIOBEYECTRA,
B (hOpMHUPOBAHUU HAYYHOU KApPTUHBI MUpA.

JlomoHUTENBbHAS 00IIe00pa3oBaTebHas MporpaMMa «XHUMHsI BOKPYT HAc» CO3/1aHa, 4TOOBI B IPOIIECCE TMOTYICHHS
JOTIOJTHUTENILHOTO XMUMHUYECKOT0 OOpa3oBaHMs ydalluecs NTPUOOpeNd XWMHYECKHE 3HaHUS O 3aKOHAaX U TEOpHUsX,
OTpaKAOIINX OCOOCHHOCTH XWMHUYECKOW (DOPMBI IBIKCHUS MATEPUU, TPUOOpETM YMEHHUS W HAaBBIKM B ITOCTAHOBKE
XUMHUYECKOTO IKCIIEPUMEHTA, B pab0oTe C HAYYHOUW M CIIPABOYHOM JIUTEPATYPON, HAYIHIIUCH JIeTaTh BBIBOJBI IPUMEHUTEIHLHO
K KOHKpPETHOMY Marepuaity u Oosee oOlre BbIBOABI MUPOBO33PEHUECKOr0 Xapakrepa. M3ydeHue XuMuu noMoraer noHsTh
o0IIMe 3aKOHOMEPHOCTH TMPOIlecca MO3HAHUS MPUPOLI YEJTOBEKOM, METO/Ibl aHAJIOTUU U JKCIIEPUMEHTA, aHaJN3 U CUHTE3
MO3BOJISIFOT MOHATH HAYKY BO BCEM €€ MHOT0O0Opa3uHu.

XUMHUYECKUE 3HAHUS HEOOXOUMBI YYaITMMCS B TIOBCETHEBHON JKU3HU, TTPOU3BOJICTBEHHON JEATEIBHOCTH, MPOIOTKCHHUS
oOpa3oBaHusi U MPABUIBLHON OpUEHTAIlMU TOBEIEHUS B OKpyxkaromed cpene. [Iporpamma «Xumus BOKpPYr Hac » JaeT
y4alMcs BO3MOXXHOCTh BbIOpaTh Mpoduiib 00ydeHus, MOMOJHUTh 3HaHUS O Mpodeccusx, pacliupuTh 3HAHHUS TpeaMeTa

XUMUH, HEOOXOIUMBIE JIJI MOJTYUYEeHUS JalbHEHIero oopa3oBaHusl.



JlononauTenbHas 001eoOpazoBaresibHas mporpaMma «XuMHUsl BOKPYT Hac' cocTaBiieHa ¢ yueToMm obopynoBanus "Touka
pocta'.

HoBu3Ha nporpaMmmsbl COCTOUT B INYHOCTHO-OPUEHTUPOBAHHOM 00y4ueHUH. Pojb yuuTesst COCTOUT B TOM, YTOOBI CO31aTh
KaXJI0My 0o0ydJaromemMycs Bce yCcJaoBuUs, Uil Hauboliee MOJIHOr0 PacKphITUS U pean3aluu ero cnocoonocteid. Co3aare Takue
CUTYAIIMH C UCIIOJIb30BAHUEM PA3IMYHBIX METO0B 00YUCHHMS, TPU KOTOPBIX KaXK bl 00yJaromuiics nmpujiaraet CoOOCTBEHHBIE
TBOPYECKHUE YCUIUS U MHTEIUIEKTYya IbHbIE CIOCOOHOCTH MPHU PELICHUH MOCTABICHHBIX 3a7ay.

AKTYaJIbHOCTB NPOrpaMMbl «XUMUsSI BOKPYT Hac» CO3/1aHa C 1IeJIbl0 (POPMUPOBAHUS MHTEPECA K XUMHUH, PACLIIMPEHUS
Kpyrozopa y4amuxcsi. OH OpUEHTUPOBAaH Ha ydammxcs 7-9 KiaccoB, TO €CTh TAaKOTO BO3pacTa, KOrjaa pedsrtaM CTaHOBHUTCSA
UHTEPECEH MUP, KOTOPBIA UX OKPYXKAET U TO, YTO OHU HE MOTYT OOBSCHUTH, a CHEIMAIbHBIX 3HaHUH elle He XBaTaeT. Jletu ¢
POXKICHUS OKPYKEHBI Pa3IMYHBIMH BEIIECTBAMH U JIOJDKHBI yMETh 00paIiaThCs ¢ HUMHU.

IMeparoruyeckasi mejiecoo0PasHOCTh MPOrPAMMBbI CBSI3aHA C BO3PACTHBIMU OCOOEHHOCTSIMH JAETEW TaHHOTO BO3pacTa
13-15 ner: mr0003HATENHHOCTh, HAOMIOJATENFHOCTh, HMHTEPEC K XUMHUYECKHM TIpoIleccaM; >KeJaHueM paboTaTh C
71a00paTOpHBIM 00OPYI0BaHHEM; OBICTPOE OBJIaJICHUE YMEHUAMH U HaBbIkaMH. Kypc HOCUT pa3BUBAIOIYIO, JESTEIbHOCTHYIO
Y TIPaKTUYECKYIO HAIIPaBIE€HHOCTb.

Heas nporpammbi: opMUpOBaHUE Y YJaIIUXCA TIIYOOKOrO M YCTOWYMBOTO MHTEpPECA K MUPY BEUIECTB U XMMHYECKHX
IPEBpAaIICHUN, TPUOOpETEHNE HEOOXOIUMBIX IPAKTUUECKUX YMEHUN 1 HaBBIKOB 110 JJaOOPaTOPHOI TEXHUKE.

3agauu XUMHYECKOr 0 KPYKKa

- Pa3BUTh IMO3HABATEJIbHBIE WHTEPECHl M HHTEUIEKTYalbHbIE CHOCOOHOCTH B MPOLIECCE€ MPOBEACHUS XHMHUYECKOrO
OKCIIEPUMEHTa, CaMOCTOATEIHHOCTh MPHOOPETEHUS] 3HAHUKW B COOTBETCTBUM C BO3HHUKAIOUUMHU  KHU3HEHHBIMU
MOTPEOHOCTSAMU;

- pa3BUTh y‘IC6HO -KOMMYHHUKAaTHBHBIC YMCHUA;



- (opmupoBaHne yMeHHd HAOMIOJATh U OOBACHATH XMMHUYECKUE SIBJIICHUSA, MPOUCXOJSALIME B MPUPOAE, OBITY,
JEMOHCTPUPYEMBIE YUUTEIIEM;

- (opmupoBaTh ymeHue paboTaTh C BEUIECTBAMHU, BBINOJHATH HECIOXKHbIE XMMHUYECKHE ONBITHI, COONIOAATH MpaBuia
TEXHUKHU 0€30ITaCHOCTH;

- BOCIIMTBHIBATH AJIEMEHTBI IKOJIOTMUECKOU KYIbTYpHI;

OTIMYNTEJbHOI 0CO0CHHOCTBIO IaHHOM MPOrpaMMBbl SIBISIETCS. TO, YTO 3aHATHUS MPEIONAraloT HE TOJbKO U3Yy4EHUeE
TEOPETUYECKOI0 MaTeprasa, OHH TAKKE OPUEHTHUPOBAHbI HA PA3BUTHE NPAKTUYECKUX YMEHHUI U HaBBIKOB CAMOCTOSITENbHOM
HKCIIEPUMEHTAIbHON M MCCIEN0BATENbCKON JIEATENbHOCTH ydaliuxcs. Pebsita HaydaTrcs CTaBUTh IPOCTEUIINE OIIBITHI,
paboTaTh C pEaKTUBAMHU, IUIAHHPOBATH CAMOCTOSTENbHYIO pabOTy HaJl BBIOpaHHOW TEMOUM, OPOPMISATH MPAKTHYECKUE
paboTHI.

®opMbl 3aHATHI:

-I'pynmioBas

- MunuBuayanpHas

Iliianupyembie MeTanpeAMeTHbIE U JIUYHOCTHbIE Pe3YJIbTAThl OCBOCHHUS KPYKKa «XUMHS BOKPYT HAC»
JInyHOCTHBIE pe3yJIbTAThI:

- c(pOpMUPOBAHHOCTD MMO3HABATEIILHBIX NHTEPECOB, NHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN ydaluXcs;
- CaMOCTOSATEJIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUM U MTPAKTUUECKUX YMEHU;

- MOTHUBAaLMs 00Pa30BATEILHOM JAESITEbHOCTH IKOJIbHUKOB Ha OCHOBE JINYHOCTHO OPUEHTUPOBAHHOT O MOJIX0/1a;

MertanpeaMerTHble:



Pecynamuenvie YVJ/|:

- CaMOCTOATEJIbHO (POPMYIUPOBATH TEMY U LIEJIH YPOKa;

COCTaBIIATH IJIaH PEIICHUsI y4eOHOM MPoOIEMbI COBMECTHO C YUHTENIEM;

paboTaTh MO TIaHy, CBEPSIsi CBOM JICUCTBHUSI C 1IE€TTbI0, KOPPEKTUPOBATH CBOIO JESATEIHLHOCTD;

- B JHAJIOTC C YUHUTCIEM BBIpa6aTI>IBaTB KPUTCPHUH OLICHKH WU OINPCACIIATh CTCIICHL YCIICIIHOCTH CBOEH pa6OTI>I 141 pa6OTI>I
APpYyrux B COOTBCTCTBHUH C 9THMMU KPpUTCPHUAMU.

llo3nasamenvnvie YVJI:

nepepabaThiBaTh U MPeoOpa3oBbIBATH HHGOPMAITUIO U3 OAHOU (POPMBI B IPYTyIO (COCTABISTH IJIaH, TAOJIUIY, CXEMY);

IMOJIL30BATHCA CJIOBAPAMU, CIIPABOYHHUKAMU,

- OCYHICCTBJIATH aHAJIM3 U CUHTC3,

YCTaHaBJIMBATh HPUYINHHO-CIICACTBCHHBIC CBA3U,

- CTPOUTh paccyKIeHus;

KommynukaruBubie YV /I
- BBICKa3bIBaTh U 00OOCHOBBIBATH CBOIO TOUKY 3PEHUS;

- CJIYHIATb U CJIbIMIATh APYIUX, IIBITATHCA IIPUHHUMATh HHYIO TOUKY 3PCHU:I, OBITH TOTOBBIM KOPPCKTUPOBATH CBOIO TOYKY

3pEHUS;

- JOKJIaAbIBATb O PE3yJibTaTaxX CBOCTO MCCICAOBAaHHA, YHaCTBOBATL B IMCKYCCUHU, KPATKO U TOUHO OTBCYATH HA

BOMPOCHI, UCTIOIb30BATh CIPABOYHYIO JIMTEPATYpPy U IPYrue UCTOUHUKUA UHPOPMAIUK;



- JIOrOBapHUBaThCS M MPUXOAUTH K 00IIIEMY PEIICHUIO B COBMECTHOM JIEATEILHOCTHU; 3a1aBaTh BOIIPOCHI.
IIpeamMeTHbIe pe3yJIbTATHI:

B nosnasamenvnou cghepe: — naBaThb OINpPEAENICHUS W3YYEHHBIX MOHSTHI; — ONMCHIBATH JEMOHCTPAllMOHHBIE U
CaMOCTOSITEJILHO MTPOBEICHHBIE SKCIEPUMEHTBI, UCIOJIB3Ys I STOTO €CTECTBEHHBIN (PYCCKUI) A3BIK U S3bIK XUMUH; —
KJIaCCU(UUIUPOBATh N3yYEHHBIE OOBEKTHI U ABJICHUS; — JI€TIaTh BHIBOJIBI U YMO3AKJIIOUEHHS U3 HAOIOIEHUN, N3yYEHHBIX
XUMHUYECKHX 3aKOHOMEPHOCTEN; — CTPYKTYPHUPOBATh U3YUEHHBIM MaTeprall U XUMHUYECKYI0 HH()OPMALINIO, TTOTYYEHHYIO

N3 JPpYIrux HCTOYHHUKOB,

B yennocmmuo-opuenmayuonnoti cghepe’. — aHaIM3upoOBaTh U OLICHUBATD MOCIEACTBHS ISl OKPY>KAIOIIEH Cpeibl OBITOBOM
U MPOU3BOJCTBEHHOW NESITEIBHOCTH YEJIOBEKA; — Pa3bsCHATh HA MPUMEPAX MATEPUAILHOE E€IMHCTBO M B3aMMOCBS3b
KOMITOHEHTOB KHUBOW M HEKWBOU MPUPOJIBI U YEJIOBEKA KaK BAXKHYIO YacCTh TOr0 €AUHCTBA; — CTPOUTH CBOE MOBEJICHUE

B COOTBCTCTBUU C ITPUHOUITIAMHA 6epe>I<H0ro OTHOIICHHUA K IIPHUPOAL.

B mpyoosoti cgepe: — miaHUpOBaTH U TMPOBOAUTH XUMHUYECKUM HKCIEPUMEHT; — HCIOIb30BaTh BEIIESCTBA B

COOTBCTCTBHHU C UX IMPCAHAZHAYCHNCM U CBOﬁCTBaMH, OIMMCAaHHBIMH B HHCTPYKIHAX 110 IPUMCHCHHUIO.

B cghepe 6e3onacnocmu srcuznedesmenvHocmu: — OKa3blBaTh MEPBYIO MOMOUIL MPHU OTPABICHUSIX, 0XKOrax U JPYrHX

TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JJA0OPATOPHBIM 000PYIOBAHUEM.

Beenenne. O3HakoMJIeHHE ¢ KAOMHETOM XMMMHU U H3y4YEHHE NPAaBUJ TEXHUKH 0€30I1aCHOCTH

HemHoro u3 ucropuu xumuu. Ainxumus. XuMusi Buepa, Cerojits, 3aBTpa. TexHuka 0€30MacHOCTH B KaOMHETE XHUMUHU.
JlabopatopHoe 00opynoBaHHE. 3HAKOMCTBO C pa3gaTOYHBIM OOOpPYJOBaHMEM JJIsi MPAKTUYECKHX U Ja0OpaTOPHBIX
pab6or. Ilocyna, e¢ Bunbl U HazHaueHue. PeakTuBbl U uX Kiacchl. OOpallleHue ¢ KUCIOTaMu, IIeJI0YaMu, SOBUTHIMU

BEIIECTBaMU. Mephbl TEpBOM MOMOIIM NP XUMUYECKHX O0XKOraX M OTpaBieHUsx. BripaboTka HaBBIKOB Oe30MacHON



pabotbl. JlemoHcTpamusi. Y auBUTENbHbIE OMNbITHL. JlabopaTopHass pabora. 3HAKOMCTBO C OOOpYyJAOBaHUEM s
MPaKTUYECKUX M JJA0OPaTOPHBIX PadoT.

«BemectBa BOKpPYr Te0si, orjsiHuch!» BemectBo, du3nyeckue cBoicTBa BemiecTB. OTIMYHE YHUCTBIX BEIISCTB OT
cmeceid. CriocoObl paznenenusi cMeceil. Boga. Muoroe nu Mbl 0 Helt 3HaeM? Boma u e€ cBoiictBa. UTO HEOOBIYHOTO B
Boze? Boxa mpecHas n Mmopckas. CriocoObl OYMCTKH BOJBI: OTCTaBaHHUE, GUIbLTpOBaHUE, 0Oe33apakuBaHue. CTOIOBBIM
YKCYC W yKCycHasi scceHius. CBOWCTBA YKCYCHOM KHCIOTHI M €€ (u3uoiiormueckoe BozzaeicTBue. [luTheBas coma.
CpoiicTBa U mpumeHeHue. Yaii, cocTaB, CBOMCTBa, (DU3MOJIOTHYECKOE JCHCTBHME HA OpraHu3M uejioBeka. MBLIO WM
MbUTa? OTauyue XO3SIMCTBEHHOrO MblIa OT TyasieTHoro. lllemouHoil xapakTep X03siCTBEHHOrO MbLia. CTUpaibHBIE
MOPOIIKKA MU JApyrue Morwmme cpeacrtBa. Kakue mopoiikyd cambele onacHble. Hamo M omacaTbesl KUJKHX MOIOIIMX
cpenctB. JIOCbOHBI, OyXd, KpeMbl U Tmpouas napdromepus. Moryr Jid MOpeacTaBisiTh OMACHOCTh KOCMETUYECKHE
npenaparbl? MOXHO JTU caMOMY M3TOTOBUTH AyXH? MHoroo0pasue JIeKapCTBEHHBIX BellecTB. Kakue jexkapcTBa MbI
OOBIYHO MOYKEM BCTPETUTH B CBOCH JoMaliHel anteuke? ANTeuHbld o u ero cBoiicTBa. [louemy fon Hamo aepxkaTh B
IJIOTHO 3aKyIMOPEHHON CKISHKE. «3elieHKa» WIM pPacTBOp OpuiuMaHTOBOTrO 3eneHoro. Ilepekuch Bomopona
rugponepuT. CBONCTBAa MEPEKUCU BOJOPOAA. ACIUPUH WM AllCTUJICATMIIMIOBAs KUCJIOTA U €ro cBoMcTBa. OMacHOCTh
npu NMpUMEHEHHH acnupuHa. Kpaxman, ero cpoiicTBa u mpuMmeHeHue. OOpazoBaHre Kpaxmaia B JIMCThIX PACTCHHM.
['mroko3a, ee CBOMCTBA M MPUMEHEHUE. MaprapuH, CIMBOYHOE M PACTUTEIBHOE MACIIO, cayio. Yero Mbl 0 HUX HE 3HaeM?
PacTurenbpHbIe U )KUBOTHBIE Maca.

JlaGoparopnasipabora 1. CBoiicTBa BemiecTB. Pa3neneHue cMecu KpacuTemeH.

Jlabopatopnas padota 2.CotictBa Bojbl. [Ipaktuueckas padboral .O4uucTtka BoabI.

Jlaboparopnas paborta 3.CBolCTBa YKCYCHOM KUCIIOTBHI.

Jlabopatopnasipabota 4.CBOICTBa TUTHEBOM COJIBI.



Jlaboparopnas pabora 5.CBoiicTBa yasl.

Jlabopatopnas padota 6.CBoiicTBa MbLIA.

Jlaboparopnasipabora 7.CpaBHeHHEe MOIOIIUX CBOMCTB Mbuta 1 CMC.
JlabGoparopnas paborta 8./3roroBum ayxu camu.

Jlaboparopnasipabora 9. HeoObruHbIe CBONMCTBA TAKUX OOBIYHBIX 3€JICHKU U HO/A.
Jlabopatopnas padota 10. [lomyderue kuciaopoia U3 MepeKucH BOJAOPOIA.
Jlabopatopuaspabotal 1.CoiicTBaaciupuHa.

Jlaboparopnasipabotal 2.CBoiicTBakpaxmaia.

Jlaboparopnas pabotal 3.CBoiicTBa IJIIOKO3HI.
Jlabopatopnasipabotal4.CBoiicTBa paCTUTEIHLHOTO U CTIUBOYHOT'O Macell.
«YBJIeKaTeJIbHASI XUMHS ISl IKCIIEPUMEHTATOP 0B

CuMnarryeckue YepHuia: Ha3HaYeHUe, MPOCTEUIINE PELICTITHI.

CocTaB akBapeibHBIX Kpacok. [IpaBuia oOpaieHus ¢ HUMH.

Hcropus MpUIbHBIX Ny3bIpe. U3KKa MBUIBHBIX IY3bIPEU.

CocTaB HIKOJIBHOTO MeJa.

Nuaukaropsl. U3MeHeHNne OKpacKu MHIUKATOPOB B PA3IMYHBIX Cpeax.
Jlabopatopnas padotal 5.«CexpeTHbIC YSPHUIIAY.

Jlaboparopnas paboral 6.«IlomydeHune akBapeabHBIX KPACOK».
Jlabopatopnas pabotal 7. « MBUIbHBIE OTBITHD.

Jlaboparopnas pabota 18.«Kak BEIOpaTh MIKOJIBHBIN MET».

JlabGoparopnas pabora 19.«3rotoBiieHre MIKOJIBHBIX METKOBY.



Jlaboparopnas pabota 20.«OnpeneneHue cpebl pacTBOpa ¢ TOMOIIBI0 HHANKATOPOBY.

Jlabopatopnas padota 21. «IIpuroroBieHue pacTUTENbLHBIX UHAUKATOPOB U OMpENEJICHUE C MOMOIIbI0 HUX pH
pacTBopay.

«CBoiicTBa BelleCcTB» HOCUT O3HAKOMUTEIIbHBIA XapaKTep, pacCUYMTaH Ha Pa3BUTHE JTIOOO3HATEILHOCTH, HHTEpECa K
XUMHUH.

Teopusi. IlpeseHTauust Kypca: UeIM MW 3aJayd, oOpraHu3auus 3aHaTuii u ux cnoenuduka. Ilpenmer xumum.
[Ipoucxoxaenue cinoa "xumus". MecTo XUMHUU CPEAN HAYK O MPUPOJIE.

[IpakTuka. 3HakoMCTBO C rpynnoid. MHCTpyKTaX MO NIpaBwjiaM MOBeACHHUS Ha 3aHATUsAX. [Ipakthueckas pabdora
«3HAKOMHUMCS ¢ XHUMHUUYECKOHN JabopaTopueil, ee 000pyqoBaHUEM, C MpaBWIaMu 0€30MacHOCTH B Heiy. JlenoBas urpa
«IInanupoBanuie paboThl OOBEAMHEHUS HA YU€OHBIN ro/1». 3HAKOMCTBO € KaJeHJapeM KOHKYPCHBIX MEPOTIPUSTUH.
Bxoanas nuarnoctuka. AHKeTa «3Haro — HE 3HaK0. YMeEI — He ymewo». 14

CBoiicTBa BelecTBa.

Teopusi. BemectBo u Teno. BemecTBa BOkpyr Hac U B Hac camux. CBOWMCTBa BEIIECTB: arperaTHOE COCTOSIHUE, IIBET,
3amax, 3JEKTPONPOBOAHOCTh, TEIJIOMNPOBOJHOCTh M T.J. 3a4€M HYXKHO 3HAaTh CBOMCTBa BellecTB? KameHb - mepBblii
OOBEKT M3y4yeHUusi 4esnoBeka. [IpeBpareHue BEUIECTB APYr B jApyra. Xumuueckas peakuus. lIpusHaku m  ycioBus
TEUEHUS] XUMUYECKUX peakluil. |'opeHbe - OJHa U3 MEPBBIX XMMUYECKUX PEAKIINi, U3BECTHBIX YEJNOBEKY. POob OrHs B
CTaHOBJICHUHU YenoBeKa. Jlerenapl u Mudsl 00 orue. Bemecta roproune u Heroproune. M3yuenmne peakuuu ropeHus..
[Ipaktuka. JlabopaTopubie ombIThl: 1. PaccMarpuBanue mpeameToB, CIETaHHBIX U3 OJHOTO M TOTO K€ BEIIeCTBa. 2.
PaccmaTrpuBanue npeaMeToB, CleaHHBIX U3 pa3HbIX BellecTB. 3. PaccmaTpuBaHue BEMIECTB C Pa3HBIMU (PU3HUUYECKUMU
cBoiictBamu. [Ipaktuueckue pabotel: 1. M3yuaem cBoiicTBa BemiecTB. 2. [IpoBoanM XUMUYECKHUE PEAKIIMH C IIEJIBIO

BBIABJICHUA ITPU3HAKOB U YCJ'IOBI/Iﬁ TEUCHUSI XUMHUYCCKON pPE€aKkiunu. 3KCKprI/I$I B aIllITCKY.



N3y4enne cocTaBa BelmiecTBa - HEHTPAJIbHOE 3BEHO XMMHUH.

Teopusi. 13 uero cocrost BemiecTBa? Jleumo iu BEIIeCTBO 10 0€CKOHEUHOCTH? ATOM - HeJleIuMasi 4acTUlla, COCTaBHAs
4acTh BCeX BenlecTB. MosieKyibl. XMUMUYECKUI 37IEMEHT. BelecTtBa npocThie U cliokHbIe. O3HAKOMIIEHUE C CUMBOJIAMHU
sanementoB. CumBosiel H, 0, S, P, C, I, Br, Cl, Si. Tlousatue xumudeckod ¢dopmyibl. YUHCThIe BeleCTBA U CMECH.
OpHoponHbIE ¥ HEOAHOKpaTHbie cMmecH. CnocoObl  pa3BOEHUST CMeced: oOTCcTaWBaHUE, (UIBTPOBAHUE,
NepeKpUcTaIIN3alusl, eperotka, xpomarorpadusi.

[Tpaktuxa. JlaGoparopusie pabotel: 1. Mogenupyem xumudeckue Qopmynsl. 2. T'oroBum cmecu. [lpaktuueckue
pabotel: 1. Ouyuctka mNOBapeHHON cojiu (UIBTPOBAHMEM U BblllapuBaHueM. 2. OYUCTKAa MEIHOTO Kyropoca
nepexkpucramsanus. [logsenenne ntoros monyns. Urpa-Bukropuaa «XuMusi BOKPYT MEHS.

Kakue Ob1BaloT Benecrna.

Teopust. Knaccuduxanusi BEmeCTB Ha MPOCThIC U CIOXKHBIC. JleleHre MpOCThIX BEMIECTB HAa METaUIbl U HEMETAJIJIBI.
CumBonel metaiioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero orkpeitue. [loayuenune
KHCJIOpOJIa U3 TepMaHranara kainus. CoOupaHue KHUCIOpoja ABYMsI CIIOCOOAMHU: METOJIOM BBITECHEHHUS BO3JyXa U
METOZOM BbITECHEHUS BoAbL. Onipeaenenune kuciaopoaa. ['openne cepsl, yris U xkesnesa B Kkuciopoae. Bogopoa - camblii
nerkuid ra3. Wcropusi ero otkpsitus. ['openne Bogopona "I'pemyuast cmech". OmnpeneneHue BOAOpOa, MOTyYEHHUE.
VYraekucineii ra3. [lonydenne ero uz mpamopa uinu mena. OnpeneneHue yrieKucloro ra3a ¢ MmoMOIIbI0 W3BECTKOBOM
Bobl. CoctaB Bo3ayxa. M3yuenue cocraBa Bo3nyxa. Ponb A.JlaByasbe. [lonsitue 006 uneptHoeix razax. Heon, apros, ux
npuMenenune. Kucnotel. Kucnotsl B mpupoje. PactBopenne KucioT B Bojie. [lelicTBre CepHOM KUCIOThHI Ha TKaHb. Mephl
MPEAOCTOPOKHOCTH MpU padoTe ¢ Kuciaoramu. JlelcTBre KUCIOT Ha MHAUKATOpbl. OcHOBaHUs. PacTBOpeHre OCHOBaHU M
B Bojie. lllemoun. JleiicTBue mienodeil Ha OpraHu3M 4denoBeKa. Mepbl MPeaoCTOPOKHOCTH TIPU PabOTE CO MIEIOYaMHU.

HetictBue menoyeit Ha naaukatopbl. Comu. Kakue OwiBatotr conu? Conu B mpupoje. [loBapennast comnb. Poib



MOBAapEHHOM COJM B HUCTOpUM 4yenoBeuecTBa. OpraHMYecKue BeEIIeCTBa: OEJKH, KUPBI, YIJIEBOJbI, HYKJIECHHOBBIE
KHUCJIOTBI, KX POJIb JJIS1 )KUBBIX OPraHU3MOB.

[Ipaktuka. JlabopaTopusie paboTel: 1. M3ydaem cBoiicTBa metayuioB. 2. PaccmaTpuBaHue CIUIaBOB MW U Kejesza. 3.
OOnHapyXeHre KHUCIOT B NpoAyKTax nuTaHus. 4. JlelcTBUS MHAMKATOPOB HAa KUCIOTHI U mienoud. 5. PactBopenue
ocHOBaHWii B Boje. 6. PaccmarpuBanme oOpasmoB coised. Ilpaktuueckue pabotel: 1. Ilomydaem, cobupaem wu
oTpesesisieM KUCIopoa u Bojopoa. 16 2. M3ydaem cBOICTBa METaJLIOB.

S3bIK XUMUM.

Teopusi. Xumusi - Hayka o BemiectBax. Kakue ObiBaroT BemiectBa? Metaiuiel U HeMmeTawibl. OKCHUIIBI, KHCIIOTBI,
OCHOBaHUsA, conu. Ou3znueckne u XMMUYECKUE CBOMCTBA BenlecTB. [IpeBpaienns Bemects aApyr B aApyra. [IpusHaku n
yCIIOBUSA TeUeHHs] Xumudeckoil peakuuu. CocraB BeniecTB. Xumuueckas Qopmyna. BanentHocTs. Omnpepnenenue
BAJICHTHOCTH 110 XUMHUYECKOH (opmyre. 3aKOH COXpaHEHHS MacChl BEIIECTB. XUMUUYECKUE YPAaBHEHUS.

[Ipaktuka. Ilpaktuueckas paborta «llpeBpamienus BewmecTs Apyr B apyra», «OnpeneneHue BaJCHTHOCTU MO
XUMUYECKON GdopMyne», «3aKOoH COXpaHEHUsS MacChl BemiecTBy». PemieHne xumuyeckux ypaBHeHui. [lomroroBka k
koJjuiokBuyMy. [Tonsenenne ntoroB Moayns. KomiokBuyM «fI3b1k XUMUN.

HN3yyaem xumMu4yeckHe peakium.

Teopus. CylmHOCT, XUMHUECKON PeaKIuu. THUITBI XUMHUUYECKUX PEaKIIMi: pa3IoKeHus, 3aMeIeHns 1 ooMeHa. Peakiun
9K30- U dHA0TepMHUUeckue. Peakiun oOpatrmbie 1 HeoOpaTuMbie. CKOPOCTh XUMUYECKUX peakiuid. 17

[IpakTuka. JlabopatopHabie ombITh: 1. Pa3nokenne Mamaxura mpu HarpeBaHuu. 2. 3aMeIeHUE MEIU B PacTBOPE
xJiopuaa Meau (2) xKene3om.

MHoroo0pa3ue BemecTB.



Teopusi. Knaccudukauuss u cBoiictBa BemiecTB. MuorooOpasue BemiectB. Knaccudukanus BemecTB Mo COCTaBy.
Oxkcuppl, ux cocras. [loaydyeHrne OKCUAOB peakueld TOpPEHUsI MPOCThIX U CIOKHBIX BenlecTB. COCTaBIEHUE ypaBHEHUM
pEaKlMu TOPEHUSI CIOXKHBIX BEIIECTB. Y CIIOBUS BO3HUKHOBEHHUSI M NpPEKpalleHUsi ropeHus. MeajieHHOEe OKHCIICHHE.
Mepsl npenynpexaeHus: noxxkapon. Kimaccudukanuss OKCUI0B Ha OCHOBHBIC, KUCIOTHBIE, aM(oTepHble. KUCIOTHI, UX
COCTaB, KiacCHU(pUKAIMS Ha KHUCIOPOAOCOACpKalMe U OECKUCIOPOJHbIE, HAa OJHOOCHOBHBIC, JBYXOCHOBHBIE U
TpeXOCHOBHbIE. KUCHIOTHBIN OCTaTOK. BajmeHTHOCTh KUCIOTHOTO OCTaTKa, poJib KUCIOT JJIsi OpPraHM3MOB DPACTEHUH,
KUBOTHBIX M 4YesnoBeka. OcHoBaHuUs, X coctaB. ['mapookcorpynna. Illenoun u HepacTBopuMBbIE B BOJE OCHOBAHUS,
cocraBiieHue (OpMyIl CoJield MO BaJIGHTHOCTH MeTajljla M KHUCIOTHOro ocrarka. Kiaccudukanus coneit Ha cpelnHue,
KUCJIbIE M OCHOBHBIE. lIumeBas coma W ManaxuT Kak MPUMEPbl KUCIOW W OCHOBHOM COJIEH, COJIM OPraHU3MBbI B
OopraHu3Me 4esnoBeka. Peakius HeUTpanu3anuu.

[Tpaktuka. Jlaboparopusie padotsl: 1. PaccmoTpenne oOpasiioB OKCHAOB, OCHOBaHUH, coneil. 2. McciemoBanue
NPOJIYKTa TOpeHHsl yrist B Kuciaopojae. 3. O3HaKOMIICHHE CO CBOMCTBaMHU T'MIPOKCHIOB HATPUs, KaJIbIUs, Meau (2) nin
xenesa (3). 4. BzaumoneiicTBue menouei ¢ kuciaoramu. 5. BzaumoeicTBue HepacTBOPUMBIX OCHOBAHUN ¢ KUCIIOTAMM.
ATOM - COCTaBHAasl 4acCTh BEIIECTB.

Teopus. AtoM. Cnoxsbiii coctaB aroma. OTKpbITHE 37IeKTpoHOB B arome. Ombithl D.Pesepdoprna mo OTKphITHIO
aTOMHOTO fJipa. 3apsij aToMHOro siapa. Moxaenu aromoB. [lnanerapnas monens atoma J.Pesepdopaa. AbcomoTHas u
OTHOCcUTENbHass aromMHas Mmacca. CocraB sijgep atroMoB. IIporonsl. Heltponsl. M3oTombl. XUMUYECKUN 3JIEMEHT -
Pa3HOBUIHOCTh aTOMOB C OJMHAKOBBIM 3apsnoM snpa. [lonstue o0 wonax. [lpakTtuka. M3roroBieHue Mojenu atoma.
[Toneenenue utoroB MmoayJis. Kpyrisiii cton «B3risa Ha MUP BOKPYT HAC C MOMOIIBIO XUMUM.

«YTo mMblI y3HAIM 0 xuMuu?»O000111eH1Ee Kypca-2 Jaca.



Ne Tema Koua-Bo dopma Mecrto dopma Jlara Ob6opynoBanue
n/n 4acoB 3aHATHSA NMPOBEICHUA KoHTpoas | Ilnan | Pak
T.
Beenenue
1 Beoansiii uactpykrax no Th 1 Bbecena Kabuner
IIPH TIPOBEICHUHN
nabopaTOpPHBIX paboT.
«BemecTBa BOKPYT T€0s1, OTJIAHUCH!»
2 CaoiicTpa Bemects. Paznenenne | 1 Jlabopatopuoe | Kabuner Odopminenue
CMECH KpacHUTEIeH. 3aHATHE 1a60paTopHO
T'0 3aHATHUS
3 CaotictBa Boabl. OuncTka Bombl. | 1 JlabopatopHoe | Kabuner OdopmiieHue
3aHATHE nabopaTopHO
ro 3aHATHS
4 CBolicTBa YKCYCHOM KHCJIOTBHI. 1 JlabopatopHoe | Kabuner Odopmiienue
3aHATHE 1abopaTopHO
T'0 3aHATHUS
5 JlabopaTopHas pabora 4. 1 JlabopatopHoe | Kabuner Odopmiienne
CBoiiCTBAa MUTHEBOU COIBI. 3aHSTHE nabopaTopHO
T'0 3aHATHUS
6 JlabopaTopHas pabora 5.1 JlabopatopHoe | Kabuner OdopmiieHne
CaoiicTBa yasi. 3aHSATHE 71ab0paTopHO
r'0 3aHATHUSA
7 JlaGopaTopHas pabota 6.1 JlaGopatopHas | Kabuner Odopmiuenue
CpoiictBa Mbu1a. M3roroiieHue pabota 1a00paToOpHO
MBbUIa B JIOMAIITHUX YCIOBHUSIX it paboTBI
8 JlabopatopHas pabora 7.11 JlabopatopHas Kabuner OdopmiieHue
CpaBHEHHE MOIOUIMX CBOWCTB pabora 1ab0opaTopHO
Mbuta 1 CMC. i paboThI
9 JlaGopaTtopHas pabota 8.1 JlaGoparopuas | Kabuner Odopminenue
N3rotoBuM ayxu caMu. pabota nmabopaTopHO
i paboTHI
10 JIaGopaTtopHas pabora 9. 1 JlaboparopHas Kabuner Odopmnenne
HeoObruHbIe CBOMCTBA TAKUX pabora 1ab0opaTopHO

OOBIYHBIX 3€JICHKU U H0a.

1 paboTHI




11 Jlabopatopnas padora 10. JIaGopaTopHas Kabuner Odopmnenue
[Tony4yenue kuciaopoaa us3 pabora 1ab0opaTOpHO
MEPEKUCH BOAOPOA. i paboTHI

12 JIabopaTtopHasipaboTall. JlaboparopHas Kabuner Odopmnenne
CaoiicTBa acrupuHa. pabota nmabopaTopHO

i paboTHI

13 JIaboparopHasipaboTal2. Jlaboparopnas | Kabuner Odopminenue

CaoiicTBa Kpaxmaiia. pabota 1a00paToOpHO
1 paboThI

14 JlaGopaTopHast pabotal3. JlaboparopHas KaOuner Odopmiuenue

CBoiicTBa IIIOKO3BI. pabota 1ab0paTopHO
1 paboThI

15 JIabopaTtopHasipaboral4. JlaGoparopuas | Kabuner Odopmnenne
CBoiicTBa  pacCTUTEIBHOTO | pabora nabopaTopHO
CIIMBOYHOT'O Macejl. 1 paboThI

Xumus B ObITY

16 Bupl OBITOBBIX XUMUKATOB IIpakTrueckoe Kabuner OdopmiteHne

3aHATHE 3aHSATHUS

17 Pa3HoBUAHOCTH MOIOIITUX [Tpaktnueckoe | Kabuner Odopmiienue
CpencTB 3aHSATHE 3aHSATHS

18 Crninuku u Oymara: oT UCTOPUHI [IpakTuueckoe Kabuner Odopmienue
M300peTeHHs IO HAIUX JTHEH 3aHSATHE 3aHSATHS

19 Hcropus creknonenus. [Ipaktnueckoe | Kabuner Odopmiuenue

3aHATHE 3aHSATHUS

20 Kepamuka: ot uctopuu [IpaxkTueckoe KaOuner Odopminenue
n300peTeHHs 1O HAIMX JTHEH 3aHATHE 3aHATHS

21 XuMUS 1 KOCMETUYECKUE [Ipaktnueckoe | Kabuner Odopmiienue
CpeacTBa 3aHATUE 3aHATHUS

22 [Tpaktuueckas pabora Neb. [TpakTuyeckoe Kabuner Odopmiienue
BriBeneHre nsTeH prKaBYMHEI, SaHATHE SaHiITHA
YEepHIIT, )KHUPa

«YBJIeKaTeJIbHAsA XMMHUS VI IKCTIEPUMEHTATOPOB

23 CumnaTudeckue YepHUIA: JlabopatopHas Kabuner Odopmiienue

Ha3Ha4YCHHUE, IIpoCTeN e pabota 1a00paToOpHO




penenTsl..JlJabopaTopHas i paboTHI
pabotals. «CekpeTHble
YEePHUIIAY.

24 Hcropust MBUIBHBIX  ITy3BIPEH. JIaGopaTopHas Kabuner Odopmienue
®u3uKa MBIIbHBIX MTy3bIpEi. pabota 71a60paTopHO
JlabopaTopHas paboral7. i paboThI
«MBUIBHBIE OTBITHD.

25 Cocras LIKOJIHOT'O Jlaboparopnas | Kabuner Odopmiuenue
Mena.Jlabopatopuast pabota 18. pabora nabopaTopHO
«Kak BbIOpaTh IKOJBLHBIA MEI. i paboTHI

JlabopatopHast ~ pabora  19.
«U3roToBnenue HIKOJIbHBIX
MEJIKOB.

26 JlaGopatopnass  pabora  20. Jlabopatopnas | Kabuner Odopmnenue
«Ompenenenne cpensl pacTBOpa pabota nmabopaTopHO
C IOMOIIIBIO UHINKATOPOBY. it paboTBHI

Nupukaropsl. N3menenne
OKpacKH WH/INKaTOPOB B
Pa3IMYHBIX Cpeax.
JlabopatopHasi  pabora 21.
«[IpuroToBneHne pacTUTEIHHBIX
UHAMKATOPOB M OMpEIeieHUue ¢
noMouisro HUX pH pactBopay.

27 JlabopaTopHas paboral6. JlabopatopHas Kabuner Odopmiienue
«[Tonyuenue aKBapeJbHbIX pabora 71a60paTOPHO
Kpacok». CocTaB akBapelbHbIX it paboTBHI
Kkpacok. [IpaBuna oOpamienus ¢
HUMU

CBoilicTBa BelecTBa
28 ‘ Mup Tak MIHTEpECEH, HO KaK €ro ‘ 1 ‘ [IpakTnueckoe ‘ Kabuner dorooryer




MIOHSTh 3aHSATHE
29 CaoiicTBa BEIIECTB, [TpakTueckoe KaGuner
MPEeBpaICHHS BEIIECTB APYT B 3aHSATHE
Apyra
30 W3ydenue cocraBa BelecTna - [TpakTueckoe KaGuner
[EHTPATHHOE 3BEHO XHMUHU 3aHSATHE
MHoroo6pa3ue BelecTn
31 N3ydyaeM xuMHUECKUE PEaKIIU [Ipaktuueckoe | Kabuner
3aHATHE
32 MHuoroo0pa3ue BeliecTB [IpakTHueckoe Kabuner
3aHATHE
33 ATOM - cocTaBHas 4acTh [TpakTrueckoe Kabuner
BEIIIECTB 3aHATHE
34 YucTele BeLecTBa U CMECH [Ipaktnueckoe | Kabuner Odopmiuenue [Mudposas
3aHsTHE 71a00paTOpHO nabopatopus Releon
i paboThI (maTamk
IIEKTPOIPOBOTHOCT
n); 3 cTakaHa
XUM.00BEMOM 50 MmiI,
IITAaTeNb UITH
JIOTIATOYKA, TBEPABII
XJIOPUJ] HATPHSL.
Hudposas nadboparopust
35 OuucTka BOABI OT PACTBOPUMBIX JlabopaTopHas Kabuner Odopmiienue [udporas
puMecein pabora 1abopaTopHO naboparopus Releon
i paboThI (maTamk
AIIEKTPOIPOBOAHOCT
H);
36 Omnpenenenre TeMnepaTypsl JlabopaTopHas KaGuner Odopmnenne [Mudposas
KpUCTaUTM3aI[M1 BEIIeCTBA pabora 71a00paTOpPHO naboparopus Releon
1 paboThI (maTtymk
TeMIepaTyphbl);
37 N3yuenue pu3ndeckux CBOWCTB JlabopatopHass | Kabuner Odopmienue [Mudposas
METaJJIoB pabora nmabopaTopHO nabopatopus Releon
i paboThI (maTamk

TEMIIEPaTyphl);




39 Omnpenenenue CTpyKTypbl JlabopaTopHas Kabuner Odopmnenue [Mudposas
IJIaMeHU pabora 1ab0opaTOpHO naboparopus Releon
i paboThI (aTauk
TeMIepaTyphbl);
40 DK30TepMHUYECKUE PEAKIINU JlabopaTopHas Kabuner Odopmnenne [udposas
pabota 1abopaTopHO naboparopus Releon
it paboThI (maTauk
TEMIIEPATYpPHI);
41 DHJIOTEPMHUUYCCKHE PEAKITTH JlabGopaTopHas Kabuner Odopmiienue [udporas
pabora nabopaTopHO naboparopus Releon
i paboThI (maTymk
TEMIIEPATyphbl);
42 [IepenacelimmeHHbIe PaCTBOPHI JlabopaTopHas Kabuner OdopmiieHue [Mudposas
pabota nabopaTopHO naboparopus Releon
i paboThI (raTamk
TEMIIEPaTyphl);
43 DNEKTPOIM THICCKAs JTaGopatopuast | Kabuner Odopmienue [Mudposas
JCCOLIMAITUS pabota nabopaTopHO naboparopus Releon
i paboTHI (TaTamk
IIEKTPOIPOBOTHOCT
H);
44 CuibHBIC U CITa0bIe JlaGoparopuas | KaGuner Odopmienue [udpposas
AIIEKTPOJIUTHI pabota nmabopaTopHO nabopatopus Releon
i paboThI (maTamk
HIIEKTPOIPOBOTHOCT
H);
45 BnusHue temnepatypsl Ha Jlabopatopuast | Kabuner Odopmiuenue [udposas
46 JVICCOIHAIIHIO pabota 1abopaTopHO nabopatopus Releon
i paboThI (maTumk
AIIEKTPOIPOBOAHOCT
U U TEMIIePATYPHI );
47 BnusiHue koHLleHTpauuu JlabopaTopHas Kabuner Odopmnenne [udposas
48 pacTBOpa Ha AU CCOLMAIUIO pabota nabopaTopHO nabopatopus Releon
it paboTHI (matymk

2J1 CKTp Ol'Ip OBOIHOCT
),




49 Bnusinue pactBoputens Ha JlabopaTopHas Kabuner Odopmnenue [Mudposas
50 JTUCCOLIMAITHIO pabora 1ab0opaTOpHO naboparopus Releon
i paboThI (maTamk
IIEKTPOIPOBOTHOCT
1);
51 Omnpenenenue pH pacTBOpoB. JlabopaTopHas Kabuner Odopmiienue Hudposas
52 pabota 1a00paTopHO nabopatopus Releon
1 paboTHI (matyuk pH);
53 Peakuus HeliTpanu3anuu. JlaGopatopHast | KaOuner Odopmiuenue [Mu¢posas
54 B3anmMopeiictBue rugpoxkcuaa pabota 1ab0paTopHO nabopatopus Releon
HAaTpHs C COJSTHOM KUCIOTOM. i paboThI (matuuk pH);
55 CaolicTBa OPOMHOM BOJIBI JlabopaTopHas Kabuner OdopmiieHue Hudposas
56 pabota 1a00pPaTOpHO naboparopus Releon
1 paboThI (IaTYUK OMTHYECKOM
IUIOTHOCTH);
57 [TnaBneHue U KPUCTAILTU3AIIMS JlabopaTopHas Kabuner OdopmiteHne [Mudposas
58 cephl paboTa 71a00pPaTOPHO nabopatopus Releon
i paboTHI (matymk
TeMIepaTyphbl);
59 HeruapaTarus cosiei JlabopatopHass | Kabuner Odopmienue [Mudposas
60 pabora 1ab0paToOpHO naboparopus Releon
it paboThI (maTauk
TEMIIEPATYpPHI);
MeTraJibl
61 XapakTepucTHKa METaJIOB [Ipaktuueckoe | Kabuner Odopmnenne
62 IJIABHBIX MOATPYII U UX 3aHATHE 3aHATUS
63 coeauHeHui. Oo6mas
XapaKTepUCTUKA METAJJIOB
rnaBHbIX moarpynm |- rpynmn
65 XapakTepHble XUMHUYECKHE [IpakTueckoe KaGuner Odopminenue [Mudposas
66 CBOMCTBA IIPOCTHIX BEIIECTB U 3aHATHE 3aHATHS nabopatopus Releon
COEIMHEHUI METaJUIOB
«4TO0 MBI y3HATH 0 XUMHH?».
67 «UTO MBI Y3HAJIM O XUMHH?». Kpyrmneiii ctron | Kabuner Oecena
Kpyrueiii cron




| 68 | «YTo MBI y3HAIM 0 XHMEH?». | 1 | Kpyrusiii cron | Kabuner becena
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