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IMosicHuTeIbHAS 3aIIUCKA
HanpaB/jieHHOCTh NPOrpaMMBbl — €CTECTBEHHOHAYYHAs!
Bo3pact o0yuarwimmxcs: ot 14 et o 16 ner.
Cpok peanusauuu nporpammsl: 1 rog, 68 gaca.
Pabouast mporpamMmma «XuMuUs BOKPYT HAc» MpeAHA3HAYCHA JIJIsi OpTaHU3AIMH JTIOTIOJHUTEILHOTO 00pa3oBaHus OOydaronmxcs 8-
9 knaccos.
Peanuzanms mporpammer 00ecriednBaeTCss HOPMATHBHBIME JJOKYMEHTAMU:
1. ®enepanbublii 3akoH 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit deneparum» (¢ u3Mm. u
nom., Bctym. B cuity ¢ 01.09.2020).
2. Meronuyeckue peKOMEHIAMK 110 TPOSKTUPOBAHUIO JOTOTHHUTEIBHBIX OOIC00pa30BaTeIbHBIX — OOIIEePa3BUBAIOIINX
nporpamm ot 18.11.2015. MunuctepctBo 00pa3oBaHus U Hayku PO
3. Tlpodeccnonanpubiii crangapt «llemaror (memarormyeckasl qesATEILHOCTh B JOMIKOJIBLHOM, Ha4aJIbHOM OOIIEM, OCHOBHOM
o011emM, cpeiHeM o01eM 00pa3oBaHNM ), (BOCIUTATENb, YUUTEIb)»
4. Tlpuka3z MunucrepctBa npocsemienust Poccuiickoit ®@eneparuu ot 9 Hos1Opst 2018 r. No 196 «O6 yrBepxknenuu Ilopsnka
OpraHU3allMM U OCYIIECTBIIEHUS 00pa30BaTeIbHON
JEATETBLHOCTH T10 JIOTIOJTHATEIILHBIM 00I11e00pa30BaTeIbHBIM IPOTpaMMaM»
5.®enepanbhbiit 3akoH oT 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B PDy»
6.DenepanbHbIN TPOEKT « Y Crex Kaxaoro peoenka» (yrB. 7 aexadps 2018 r.)
JlonomHuTenpHas o0meoOpa3oBarebHas MporpaMMa «XUMHsS BOKPYT HAc» JaeT BO3MOXHOCTh KaKIOMY PEOCHKY MOJIy4aTh
JIOTIOJTHUTENIPHOE 00pa30BaHUE WCXOJI M3 €r0 WHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH M 00pa3oBaTeIbHBIX IMOTPEOHOCTEH,

OCYIICCTBIACMEIX 3a MpCAcIaMu (I)C,Z[epaHBHBIX rocyaapCTBCHHEBIX 06p330BaTeJ'II>HBIX CTaHOdapTOB U (I)CI[CpaJII)HBIX TroCyaapCTBCHHBIX

TpeOOBaHUIl.



HampaBneHHOCTh POrpamMMbl €CTECTBEHHOHAYYHAsl, MOCKOJbKY OHAa MPEAINOJIaraeT yriayOJEeHHOE W3yYEHUE OPraHHYECKOW H
HEOPraHWYEeCKOM XMMHUH, PELICHUE SKCHEPHUMEHTAIBHBIX M PACUYETHBIX 3a/1a4 MOBBINIEHHOW CIOXHOCTH MO xumuu. ColepkaHue
nporpamMmbl «XUMUSL BOKPYT HAC» TTOMOXKET nojpocTtkam 14-16 yiet pacmiupuTh ¥ yriayOUTh 3HAHUS 110 XMMHH, YCOBEPIIEHCTBOBATh
YMEHUS UCCIEA0BATh.

B cucreme ecrecTBeHHOHAay4HOro 0Opa30BaHUS XMMHS 3aHUMAET BAXKHOE MECTO, ONPENEIsIEMOE POJIbI0 XMMUYECKOW HAyKH B
MO3HAHWU 3aKOHOB MPUPOJIbI, B MATEPUAIILHOMN KU3HU OOIIECTBA, B PEIICHUH TJIO0ATbHBIX MPOOJIeM YelloBEeYeCTBa, B (POPMUPOBAHUU
Hay4YHOM KapTHUHBI MUPA.

JononnutenbHas oOmeoOpa3oBareyibHasg MporpaMMa «XHMHsS BOKPYI Hac» CO3JaHa, 4YTOObl B MPOLECCE MOJIYyYECHHS
JOTIOJIHUTEIBHOIO XMMHMUYECKOT0 OOpa30BaHMs ydaluecss NpUOOpeNd XMMHUYECKHE 3HAHHA O 3aKOHaX U TEOPHsIX, OTPakarolluX
O0COOEHHOCTH XMMUYECKON (POPMBI ABUKEHUSI MAaTEPUH, TPUOOPETH YMEHUS U HABBIKU B MIOCTAHOBKE XUMUYECKOIO SKCIIEPUMEHTA, B
paboTe ¢ HayYHOW M CIPAaBOYHOM JUTEPATypOd, HAYUMIHUCH JI€laTh BBIBOJbI MPUMEHUTEIBHO K KOHKPETHOMY Marepuaiy u Oosee
oO1Ire BBIBO/IBI MUPOBO33PEHUECKOr0 Xapakrepa. M3yueHne XuMuu NoMOraeT MOHATh 00IIMe 3aKOHOMEPHOCTH IMpoliecca MO3HAHMS
MPUPOBI YETOBEKOM, METO/IbI AHAJIOTUU U SKCIIEPUMEHTA, aHAJIN3 U CUHTE3 MO3BOJISIOT MOHATH HAYKY BO BCEM €€ MHOT0OOpa3uHu.

XUMUYECKUE 3HAHUS HEOOXOJMMBI y4YallUMCS B TOBCEJHEBHOW KHU3HHU, MPOU3BOJCTBEHHOW IEATENbHOCTH, NPOAOLKEHUS
oOpa3oBaHMsI U TPaBUJILHOW OpPUEHTAllMU TOBEICHUS B OKpyxaromieil cpene. [Iporpamma «Xumusi BOKpYT Hac» NaeT ydalluMmcs
BO3MOKHOCTh BBIOpaTh MPOQuiib 00ydeHUs!, MOMOJIHUTD 3HAHUS O MPOPECCUsIX, PACIIMPUTh 3HAHUS MIPEAMETa XMMUHU, HEOOXOAUMbIE
IS TIOJTyYeHUs JaJIbHEHIIIero 0Opa30BaHus.

JlonoyiHUTENBHAS 001IIE00pa3oBaTesibHAs MporpaMMa « XUMHUsI BOKPYT Hac" cocTaBiieHa ¢ yueToM o0opyaoBanus "Touka pocra'.

HoBu3Ha nporpaMMbl COCTOMT B JIMYHOCTHO-OPUEHTUPOBAHHOM OOy4deHUU. Poyib yuuTens COCTOUT B TOM, YTOOBI CO3/1aTh
KaXJOMYy OOydYaroleMycsi Bce€ YCJIOBHs, AJii HauOojee MOJHOTO PACKPBITUS U peanu3auuu ero crnocobHocred. Co3marh Takue
CUTYyallud C HCIIOJIb30BAHMEM PA3JIMYHBIX METOJOB OOYYEHHs, MPU KOTOPBIX KaXKIbIM OOydarolIUiCs MpuiiaraeT COOCTBEHHBIC

TBOPUYCCKUC YCHUIINA 1 MHTCIJICKTYaJIbHBIC CIIOCOOHOCTH IIpH PCUICHUHU IMOCTABJICHHBIX 34/1d4.



AKTYaJbHOCTD IPOTPaMMBI «XHMHS BOKPYT HAc» CO37aHa ¢ IENbI0 (OPMUPOBAHUS HHTEpECa K XUMHH, PACIIUPEHHS KPyTro30pa
yaanuxcs. OH OPUEHTHPOBAH Ha ydalmuxcs 7-9 KJIaccoB, TO €CTh TaKOTO BO3pacTa, Korja pedsTaM CTaHOBHTCS MHTEPECEH MHP,
KOTOPBIA UX OKPYKaeT M TO, YTO OHHU HE MOT'YT OOBSICHHUTH, a CICIHMAIbHBIX 3HAHUH ellle He XBaTacT. JIeTH ¢ POXKICHUS OKPYKCHBI
Pa3IMYHBIMY BEIECTBAMH H JIOJDKHBI YMETh 00paIiaTbcs ¢ HUMH.

Ilexgarornyeckasi mMeJ1ecO00Pa3HOCTh MPOrpaMMbl CBsI3aHA C BO3PACTHBIMH OCOOCHHOCTSMHM JETeH JaHHOIrO Bo3pacra 14-16
JeT: JI0003HATEILHOCTh, HAOJI0AATEIbHOCTh, HHTEPEC K XHMMHYCCKHM IIpoIleccaM; JKeJIaHHeM paboTaTh C J1abOpaTOPHBIM
o0opyioBaHueM; OBICTpOE OBJIaJICHUEC YMCHHSAMH M HaBbIKaMH. Kypc HOCHT pPa3BHBAIOIIYIO, JEATCIBHOCTHYIO W IPAKTHUSCKYIO
HaIIPaBJICHHOCTb.

Heapr mporpammbl: PopMHpPOBaHHE Yy yYaIIUXCS TIYOOKOTO W YCTOMYMBOIO HMHTEpECa K MHPY BEIICCTB U XHUMHUYCCKHX
MPEBPAIICHUH, TPHOOPETEHUE HEOOXOMMBIX MTPAKTUYICCKMX YMEHHUI U HABBIKOB IO JJAOOPATOPHON TEXHUKE.

3agauM XHMHYECKOT0 KPYKKa:

- pa3BUTH ITO3HABATCIIBHBIC HMHTEPECHI M MHTCIUICKTYaIbHbIC CIIOCOOHOCTH B IIPOIIECCE MPOBEACHUS XMMUYECKOTO SKCIIEPUMEHTA,
CaMOCTOSITEIbHOCTh MMPUOOPETECHHUS 3HAHUI B COOTBETCTBUH C BOSHUKAIOIIMMH XU3HEHHBIMH MTOTPEOHOCTAMU;

- Pa3BUTh Y4eOHO-KOMMYHHKATUBHBIC YMCHUS;

- (opMHUpOBaHHE YMEHUS HAOIIOAaTh U OOBSICHATh XUMUYCCKUE SABIICHUS, IPOUCXOISIINE B IPUPOJIC, OBITY, IEMOHCTPUPYEMBIC
YUUTEIIEM;

- (opmupoBaTh yMeHHUE pabOTATh C BEIIECTBAMH, BBIITOJHATH HECIIOKHBIC XHMUYCSCKUE OITBITHI, COOJIIOIaTh TPAaBHJIa TEXHUKA
0e30MacHOCTH;

- BOCHHTHIBATh AJIEMEHTHI 9KOJIOTHYECKOH KYJIbTYpPBI;

OTIMYUTENbHON 0COOEHHOCTBIO IAHHOW IMPOTrpPaMMBbl  SBJISIETCS TO, YTO 3aHATHS IPEANOJAralOT HE TOJIBKO H3ydeHHUE

TCOPECTHUUCCKOIO Marepuajia, OHHM TaAKKC OPHUCHTHUPOBAHbBI Ha PAa3BUTUC MPAKTHUYCCKUX YMCHI/Iﬁ 1 HAaBBIKOB CaMOCTOSITEJIbHOM



AKCIIEPUMEHTATILHON U MCCIIEIOBATEIhCKON NEeATeIbHOCTH yuanuxcs. Pedsta HaydaTcsi CTaBUTh MPOCTEUINHME OMBITHI, PaboTaTh C
peaKkTUBaMHU, TNIAHUPOBATH CAMOCTOATEILHYIO PaOOTy HaJl BRIOPAHHON TEMOM, 0DOPMIISATH MPAKTHIECKUE PaOOTHI.

DopMbI 3aHATHH:

- pynmoBas

- UuuBunyanbHas

Ilnanupyemsbie MeTanpeaMeTHbIE H THYHOCTHbBIE PE3YJIbTAThI 0CBOCHHS KPYAKKa «XHMHA BOKPYT HAC»
JIn4HOCTHBIE Pe3yJIbTaThI:

- c(pOpMUPOBAHHOCTH O3HABATEIBHBIX HHTEPECOB, HHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIOCOOHOCTEN ydaluxcs;
- CaMOCTOSITEJIbHOCTb B IPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUH;

- MOTHUBaLUsg 00pa30BaATEIbHOMN IEATETbHOCTH IIKOJIbHUKOB HA OCHOBE JINYHOCTHO OPUEHTUPOBAHHOTO MOAX0/A;
MeranpeamerHble:

Peaynamuenvie YV/I:

- CaMOCTOATEIHHO (DOPMYITUPOBATH TEMY U 1I€JIA YPOKa;

COCTABJISITH IIJIaH PEIIeHUs] Y4eOHOM TPOOIEMbl COBMECTHO C YUUTENIEM;

paboTath MO TJIaHYy, CBEPSIS CBOU JICUCTBHUS C 1[EJIbI0, KOPPEKTUPOBATH CBOIO JESTEIILHOCTD;

B TMAJIOTE C YUYUTEJIEM BhIpA0aThIBATh KPUTEPUU OIIEHKU U ONIPENIETISATh CTENEHb YCIEIIHOCTH CBOCH pabOThl U PabOThI IPYTHX
B COOTBETCTBUU C ITHMH KPUTCPUSIMH.

Iloznasamenvuvie YVJI:

- TiepepabaThIBaTh U MPeoOpa3oBbIBATh HH(MOOPMALIMIO U3 OAHOM (GOPMBI B APYTYIO (COCTABIATH IJIaH, TAOIUILY, CXEMY);

- TI0JIb30BaThCs CIOBAPSIMU, CIIPABOYHUKAMU;

- OCYIICCTBJIATH aHAJIM3 U CHHTC3;



- yCTaHaBJIMBATh NPUYMHHO-CJIE/ICTBEHHbBIC CBS3H;

- CTPOUTBH PACCYKICHHUS;

Kommynukatusabie Y'Y /I

- BBICKa3bIBaTh U 00OOCHOBBIBATH CBOIO TOUKY 3PEHUS;

- CJYWIATh U CIBIIMIATH APYTUX, IBITATHCS IPUHUMATh UHYIO TOUYKY 3PEHUS, ObITh TOTOBBIM KOPPEKTHUPOBATH CBOIO TOUKY 3PEHMUS;

- JIOKJaJbIBaTh O PE3yJbTaTaXx CBOETO MCCIEAOBAHUSA, y4aCTBOBATH B JUCKYCCHHM, KPaTKO M TOYHO OTBEYaTh Ha BOIPOCHI,
MCIIOJIb30BATh CIIPABOYHYIO JIUTEPATYPY U APYrUe UCTOUYHUKHA UH(POpMAIUK;

- JIOTOBapHUBAThCS U MPUXOIUTH K OOIIIEMY PEIICHUIO B COBMECTHOM JIESITEIbHOCTH; 33]1aBaTh BOMPOCHI.

IIpenmeTHbIe pe3yabTaThl:

B noznasamenwvroui cghepe:

— J1aBaTh ONPEICIICHUS] U3YYEHHBIX MOHSATU;

— OMNHCHIBATh JIEMOHCTPAIIMOHHBIE M CAMOCTOSATENIBHO MPOBEACHHBIC IKCIEPUMEHTBI, MCIOIb3Ysl IJI 3TOr0 €CTECTBEHHBIN
(pycckuii) 3BIK U SI3bIK XUMUU;

— KJIacCU(ULIMPOBATH U3YUCHHBIE OOBEKTHI U SIBJICHMUS;

— JienaTh BBIBOJBI U YMO3AKIIIOUEHUS U3 HAOIIOICHUHN, U3YYEHHBIX XUMUUYECKUX 3aKOHOMEPHOCTEH;

— CTPYKTYpHUPOBaTh U3YYCHHBIN MaTEepUal U XUMUYECKYIO HH(OPMAIIUIO, TOJYYSHHYIO U3 JIPYTUX UCTOYHUKOB;

B yennocmmuo-opuenmayuonnoii cgepe:

— aHaJIM3UPOBATh U OLIEHUBATH MOCJICICTBUS JJIsl OKPYKAIOIIEH cpe/ibl OBITOBOM U TPOU3BOICTBEHHOM ESITEIIHHOCTH YEJIOBEKA,

— pa3bACHATH HA IPUMEPAX MaTEPUATBHOE €MHCTBO U B3aUMOCBSI3b KOMIIOHEHTOB JKMBOM M HEXKUBOW MPUPOJIbI U YETOBEKA KaK
BAXHYIO YaCTh 3TOI'0 €UHCTBA;

— CTPOUTH CBOE MTOBEJICHUE B COOTBETCTBUH C MPUHIIAIIAMH OEPEKHOTO OTHOIIEHUS K TIPUPO/IL.

B mpyoosotii chepe:



— IJIAHUPOBATH U MPOBOJIUTh XUMUUYECKUN IKCIIEPUMEHT;

— UCIOJB30BaTh BEIIECTBA B COOTBETCTBUU C HMX TMPEAHA3HAYCHUEM U CBONCTBaMH, ONHCAHHBIMU B HWHCTPYKIHSIX 10
MIPUMEHEHHUIO.

B cgpepe 6ezonacrnocmu scuznedesmenbHocmu’

— OKa3blBaTh MEPBYIO MOMOIIb MPU OTPABICHUSX, 0XKOTAX M JIPYTUX TpaBMaxX, CBA3AHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM

000py/I0BaHUEM.

Beenenue. O3HakoMiIeHHE ¢ KAOMHETOM XMMHH M M3YUYE€HHUE NPABUJI TEXHUKHU 0€30I1aCHOCTH

HemHoro w3 wucropuum Xumuu. ANXumMuss. XUMHUsS BUepa, CErofHs, 3aBTpa. TexHHKa O€30IaCHOCTH B KaOWMHETE XHMHHU.
JIaGoparopHoe 000pyaoBaHKE. 3HAKOMCTBO C pa3JaTOYHbIM 000PYIOBAaHUEM ISl TPAKTUUECKHUX U 1a00paTOPHBIX padoT.

[Tocyna, e¢ BuabI 1 Ha3HaueHHe. PeakTuBbl U UX Kinacchl. OOpalieHue ¢ KUCI0TaMu, HIEJI0YaMHt, A0OBUTHIMH BEILIECTBAMHU.

Mepsl 11epBO# TOMOIIY IPU XUMUYECKUX OKOTaX U OTpaBlieHUsIX. BbipaOoTKa HaBHIKOB 0€301MacHO# padoTHhl.

JleMoHCTpauus. Y IMBUTENbHBIE ONBITHI.

JlaGoparopHas pabota. 3HaKOMCTBO ¢ 000PYA0BaHUEM JIJISl MPAKTUYECKUX U 1a00paTOPHBIX PadoT.

«BemecTtBa BOKpPYT Te0s1, OTJIIHUCH!»

BemiecTtBo, pusznueckue cBoiicTBa BemiecTB. OTINYNE YUCTHIX BEIIECTB OT cMecei. CrocoObl pa3iesieHus: cMecei.

Bopga. Muoroe nu mbl 0 Heit 3HaeM? Boga u ee cBoiictBa. Uto HeoObryHOTO B Bojie? Bona npecHast u Mopckasi. CriocoObl OUMCTKH
BOJIbI: OTCTaBaHue, (GUILTPOBAHME, 00E33apaKUBAHHE.

CrtomnoBbIH YKCYC M YKCYCHas acceHInsi. CBOMCTBA YKCYCHOM KHUCTIOTHI U €€ (PU3UO0JIOTHIECKOE BO3/ICUCTBHE.

ITutneBas conpa. CoiicTBa u mpuMeHeHue. Yal, coctaB, cCBONCTBa, PU3HOIOTHUECKOE JCHCTBUE HA OPTAaHU3M YeI0BEKa.

Mpbuio unu Mbia? OTanyue X03sUCTBEHHOIO Mblia OT TyalieTHoro. [1{enounoi xapakrep X03siCTBEHHOTO MbLIA.



CrupasnbHble MOPOIIKU U JpYrue Morolue cpeictpa. Kakue nmopoiku caMmele onacHbele. Hago v onacatbest sKMAKUX MOIOIIUX
CpPEICTB.

JlochOHBI, 1yXH, KpeMbl U Tipoyas napdromepus. MoryT Ju mpeacTaBiIsITh OMACHOCTh KOCMETUYECKUe rpenaparbl? MoXHO JTU
caMOMY U3TOTOBUTH AyXu?

MHoroo0pa3ue JiekapCTBEHHBIX BelecTB. Kakue jiekapcTBa Mbl 0OBIYHO MOKEM BCTPETUTH B CBOEH JIOMaIlIHEN anTeuke?

AnTeuHbli WO U ero cBoiicTBa. [louemMy o HaIO AepKaTh B IMJIOTHO 3aKYIIOPEHHOM CKIISTHKE.

«3eJIeHKa» UM PacTBOP OPUILIMAHTOBOTO 3€JIEHOTO.

IIepexuchk Bogopoaa u rugponeput. CBONCTBA IEPEKUCH BOAOPOAA.

ACTIMPUH WK alleTWICATUIMIOBAs KUCJIOTA U €ro cBOKCTBA. OMacHOCTh MPU MPUMEHEHUH aCTUPUHA.

Kpaxmau, ero cBoiictBa u npumeHenue. OOpazoBaHue KpaxMalia B JIUCThSIX PACTCHUMH.

['mroko3a, ee cBOICTBA U MpUMEHEHUE. MaprapuH, CIIMBOYHOE U PACTUTEIBHOE MAcio, cao. Yero Mbl 0 HUX HE 3HaeM?

PacturenbHble ¥ )KUBOTHBIE Maca.

JlabopatopHas padota 1. CBoiicTBa BemecTB. Pazenenue cMecu Kpacurtesei.

Jlabopatopnas pabota 2. CBoiictBa Bojbl. [IpakTudeckas padoral.Ounctka BOJbI.

Jlabopatopnas pabota 3. CBOMCTBA YKCYCHOW KHCIIOTHI.

Jlaboparopnas pabota 4. CBoMCTBa MUTHEBOM COJIBI.

JlaGoparopHas padora 5. CBoiicTBa yas.

JlaGoparopnas pabora 6. CBoMCTBa MbIJIA.

Jlaboparopnas pabota 7. CpaBHeHHEe MOIOIIKUX cBOKUCTB Mbl1a 1 CMC.

Jlabopatopnas pabota 8. U3roToBUM ayxu camu.

JIaGopartopHas pa6ota 9. HeoOpruHbIE CBOMCTBA TAKUX OOBIYHBIX 3€JIEHKH U HOAA.

JIabopatopnas padota 10. [TosydeHue kuciopo/ia U3 nepekrucu BoI0poa.



JlabopatopHuasipabotal 1. CBoiicTBa aciupuHa.
Jlaboparopnasipabotal2.CBolicTBa Kpaxmara.
JlabopatopHas padotal3. CBoHCTBA TITIOKO3BI.

Jlaboparopnasipabotal4. CBoiicTBa paCTUTEIBHOTO U CIIMBOYHOTO MacCell.

«YBJIeKaTeJbHAA XUMHS VIS IKCIIEPUMEHTATOPOBY.
CuMmnaTudecKue YepHuIa: Ha3HAYCHHE, TTPOCTEUIITHE PEIETITHI.

CocraB akBapelbHbIX Kpacok. [IpaBuiia oOpamieHus: ¢ HUMHU.

Hctopus MbUIbHBIX ITy3bIped. OU3HKa MBUIBHBIX ITy3bIPEH.

CocTtaB MIKOIBHOTO METIA.

Nunukaropsl. I3MeHeHNE OKpacKu MHIUKATOPOB B PA3TUYHBIX Cpeax.
JlaGoparopnas padotal5. «CekpeTHbIC YepHUIIAY.

Jlaboparopnas pabotal 6. «IlonyueHne akBapeabHbBIX KPACOKY.
JlaGoparopnas padotal7. «MbUIbHBIC OIBITHIY.

Jlabopatopnas pabota 18. «Kax BbIOpaTh NIKOIBHBIN MEI.
Jlaboparopnas pabota 19. «3roToBiaeHNe MIKOIBHBIX MEJIKOBY.
Jlaboparopnas pabota 20. «OnpeneneHue cpeabl pacTBOPa ¢ MOMOIIBI0 HHIUKATOPOBY.

JlaGoparopnas pabota 21. «IIpuroroBiieHre pacTUTEIBHBIX HHIUKATOPOB U OINpe/iesieHne ¢ ToMoIIbio HuX pH pactBopay.

«CBolicTBa BellleCTB» HOCUT 03HAKOMUTENbHBIN XapaKkTep, paCCUUTaH Ha Pa3BUTHUE JHOO03HATETLHOCTH, UHTEPECa K XUMHUU.
Teopus. IIpesenTanus Kypca: Ienu U 3a7a4d, Opranu3aius 3aHsaTuil u ux crneuuduka. [Ipenmer xumuu. [Iponcxoxaenue ciosa

"xumus". MecTo XuMUM Cpeid HayK O MIPUPOJIE.



[Ipaktrka. 3HaKOMCTBO ¢ Tpynnoi. MTHCTpyKkTaxx 1o npaBuiaMm MOBeAEHUS Ha 3aHATHAX. [IpakTuyeckas paborta «3HaKOMUMCS C
XMUMHYECKON Jaboparopueli, ee o0opyroBaHHMEM, C IpaBwiamMu Oe3omacHOocTH B Heil». JlenoBas urpa «IlinanupoBaHue paOoOThI
0o0OBbEIMHEHNUS Ha Y4eOHBIH ro/1». 3HAKOMCTBO C KaJ€HIapeM KOHKYPCHBIX MEPOTIPUATHIA.

Bxonnast nuarnoctuka. AHKeTa «3Hal0 — HE 3HAI0. Y MEIO — HE YMEIO».

CnoiicTBa BellecTBA.

Teopus. BemectBo u Temo. BemectBa BOKpyr Hac U B Hac caMux. CBOKCTBA BEHIECTB: arperaTHOE COCTOSIHME, LBET, 3alax,
AJIEKTPOINPOBOIHOCTh, TETUIONPOBOJHOCTh M T.J. 3a4eM HYXKHO 3HATh CBOMcCTBa BemiecTB? KameHb - mepBblii OOBEKT H3yUEHHUS
yenoBeka. [IpeBpaiieHue BellecTB ApPyr B Apyra. Xumuueckas peakuus. [[pu3Haku M yclIOBUSI T€YEHUS XUMHUYECKUX pPEAKIIH.
['opeHbe - o1HA U3 MEPBBIX XUMMUYECKUX PEAKIU, U3BECTHBIX YeJIOBEKY. Posib OrHSl B CTaHOBJIEHUHU YesnoBeka. JlereHanl u Mmudsl 00
OTHE.

BemiectBa roproune u Heroprouue. M3yueHue peakiiyu ropeHusl.

[IpakTuka.

JlaGopaTopHBIE OIBITHI:

1. PaccMaTpuBaHue NpeIMETOB, CICIaHHBIX U3 OJHOTO U TOTO K€ BEIIECTBA.

2. PaccmatpuBaHue mpeIMETOB, CICIAHHBIX U3 Pa3HBIX BEIIECTB.

3. PaccmatpuBaHue BelecTB ¢ pa3HbIMUA (DU3NYECKUMU CBOMCTBAMU.

[IpakTuueckue pabOTHI:

1. 3yuaem cBOICTBa BEIIECTB.

2. [IpoBOIMM XUMHYECKHE PEAKIIUN C 1ETBI0 BBHISBICHHS NMPU3HAKOB M YCJIOBUN TEYCHHUS XMMHUYECKON pEaKIuu. DKCKypCHs B

anTeKy.



N3y4yeHne cocTaBa BelecTBa - IEHTPAJIbHOE 3B€HO XUMHUM.

Teopus. 13 yero cocrost BemecTBa? Jlenumo JiM BEIIECTBO 10 OSCKOHEUHOCTU? ATOM - HeJeIrMMasl 4acTHIla, COCTaBHAs 4acTh
BCceX BemiecTB. MoJiekysbl. XUMHYECKUM 3yeMeHT. BerecTtBa mpoctble M ciokHble. O3HAKOMJICHHE C CHUMBOJIAMHU 3JIECMEHTOB.
Cumsoiel H, 0, S, P, C, 1, Br, Cl, Si. [lonsitue xumuuecko hopmynsl. Yucteie BemecTBa U cMecu. OTHOPOIHBIE W HEOTHOKPATHBIC
cMecu. CriocoObl pa3IBOCHUS CMECEH: oTcTauBaHKe, GUILTPOBAHUE, TTIEPEKPUCTALIN3AIMSA, IEPETOHKa, XpoMaTorpadus.

[IpakTuka.

JlabopaTopHbie pabOTHI:

1. Moaenupyem xumuueckue GopMyibl.

2. 'oToBHM cMecH.

[IpakTrueckue paboOTHI:

1. Ouncrka moBapeHHOM coJ (PUIBTPOBAHKEM M BBHITAPUBAHUEM.

2. OumncTKa MEIHOTO KyIopoca nepekpuctamusanus. [Togseaeaue nroroB Moayis. Urpa-BukroprHa « XUMHUS BOKPYT MEHSI.

Kakue Ob1BaloT BelecTna.

Teopus. Kiaccudukanys BemecTB Ha MPOCTHIC U CIOKHBIE. J[eleHrne MpOCThIX BEIIECTB HA METAJLIBI U HeMeTautbl. CUMBOJIBI
MetaiioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn.

Kucnopon, ero otkpeitue. [lonyuenue kuciopoa u3 nepmanranara kanusi. CoOupanue KUCIopoja IByMs CIIOCOOaMu: METOJIOM
BBITECHEHMS BO3yXa U METOJIOM BBITECHEHUA BOAbI. Onipenenenne kuciaopoaa. ['openue cepsol, yriis v Keje3a B KUCIOPOIE.

Bonopon - camblii jerkuii ra3. Mcropust ero otkpeitusa. ['openne Bogopoaa "I'pemyuasi cMmech". OmpeneneHue BoaOpoaa,
MOJIy4YECHHE.

VYrnekucnbii ra3. [lonyuenne ero uz Mpamopa win mena. OnpeneseHue YriaeKHclIoro ra3a ¢ MmOMOIIBK U3BECTKOBOW BOJIBI.

CocraB Bo3nyxa. M3yuyenue cocraBa Bo3nyxa. Ponb A.JlaByasbe.



[TonsiTne 06 mHEPTHBIX razax. HeoH, aproH, ux mpuMeHeHue.

Kucnotel. Kucnotsl B mpupoae. PactBopenue kucior B Boge. [[elcTBHE CEPHOM KUCIOTHI HA TKaHb. Mephl NPeA0CTOPOKHOCTH
pH padoTe ¢ KUucuoTaMu. JleficTBUE KUCIOT Ha MHIUKATOPBI.

OcHoBaHus1. PacTBopeHre OCHOBaHUH B BOJIE.

[lenoun. JleiicTBre 1IeI04€il HA OpraHU3M YesioBeka. Mepbl peaoCTOPOKHOCTH MpH padoTe co mienodamu. JleiicTBre menodei
Ha UHJIUKATOPBI.

Comu. Kakwue ObiBatoT conu? Comu B mpupojne. IloBapeHHass conb. Ponb MOBapeHHOM COJiM B UCTOPUM YEJIOBEUECTBA.
Opranuueckue BelecTBa: 0eIKU, SKUPHI, YTIIIEBOIbI, HYKJICHHOBBIE KHCIIOThI, UX POJIb JJIS dKUBBIX OPTaHU3MOB.

[IpakTuka.

JlabopaTopHbie pabOThI:

1. 3y4aem cBoiiCTBa METAJLIIOB.

2. PaccmaTpuBaHue CIJIaBOB MEIU M XKele3a.

3. OGHapyKeHre KUCIIOT B IPOYKTaX MUTAHUSI.

4. JleficTBUSI MTHIUKATOPOB HA KUCJIOTHI U IIETIOYH.

5. PacTBOpeHue ocHOBaHMUI B BOJIE.

6. PaccmarpuBanue oOpas3iioB COei.

[IpakTuueckue pabOTHI:

1. Tlonygyaem, coOupaem U onpeaesnsieM KUCIOPO U BOJAOPOI.

2. 3yyaeM CBOIICTBa METAJLIOB.



A3bIK XUMMH.

Teopus. Xumus - Hayka o BeniecTBax. Kakue ObiBatoT Bemectsa? Metamibl 1 HeMeTalibl. OKCUIbI, KUCIOThI, OCHOBAHUS, COJIH.
duznueckre U XUMUYECKHE CBOMCTBa BemecTB. [IpeBpanienus Bemects apyr B apyra. [Ipu3Haku U ycioBHUsS TEUEHHS XMMHYECKOU
peakmmu. CoctaB BemiecTB. Xumudeckas ¢opmyna. BameHtHocTh. OmnpeseneHrne BaJEHTHOCTH MO XUMUYECKOH (opMmyie. 3aKoH
COXpaHEHUSI MaCChl BEIIECTB. XUMUYECKUE YPABHEHMUSI.

[IpakTuka.

[Ipaktuueckas pabora «IIpeBpaiienus BemecTB APYyT B Apyray, «OnpeaesieHne BAIEHTHOCTH MO XUMUYECKOH (hopmyIiey, «3aKoH
COXpaHEHUs MacChl BemecTB». PemieHne xuMmueckux ypaBHeHuid. [loaroroBka k KoiokBuymy. llomBeneHne WTOTOB MOMYJIS.

KOJIJIOKBHYM «SIBBIK XUMUN.

N3yyaem xumMHUYeCKHE peaKkuMu.

Teopus. CylHOCTh XUMHAYECKOM peakiinuu. THUITBI XUMHUCCKUX PEAKIIMK: pa3I0KeHHs, 3aMeIIeHUs 1 oOMeHa. Peakiium 3k30- 1
sHJ0TEepMuYeckue. Peakiuu oOpatumeie 1 HeoOpaTuMble. CKOPOCTh XUMUYECKHUX PEAKITUH.

[IpakTuka.

JlaGopaTopHBIE OIBITHI:

1. PaznorxeHune Majaxyurta Mpyu HarpeBaHuUHU.

2. 3aMelIcHre MEIU B pacTBOPE XJIopuaa Meau (2) sxKeme3om.

MHoroo0pa3ue BemecTs.
Teopus. Knaccuduxamus u cBoiicTBa BemiecTB. MHorooOpasue BemiecTB. Kimaccudukamus BemectB mo coctaBy. OKCHABI, UX
coctas. [lonydeHne OKCHUI0B peakIuel TOpeHUs IPOCTBIX U CI0XKHBIX BellecTB. COCTaBIEHNE YPABHEHUI PEAKIIUA TOPEHUS CIIOKHBIX

BCIIIECCTB. YCJIOBHUS BO3HUKHOBCHHUS M MNpCKpamcCHusd TIOpCHU. MenieHHOE OKHCJICHHE. MCpBI NpEeAYNpCIKACHUSA I10KapOB.



Knaccudukanus okcumaoB Ha OCHOBHBIE, KHCIIOTHBIC, aMm(oTepHbie. KHCIoThl, uX cocTaB, KiIacCU(pUKAIUSI HAa KUCIOPOI0COIepIKAIINE
1 OECKHCIIOPOJHBIC, HA OJTHOOCHOBHBIE, JBYXOCHOBHBIC M TPEXOCHOBHBIC. KHMCIOTHEIN OCTaTOK. BajJeHTHOCTh KUCIOTHOTO OCTATKa,
pOJIb KHUCIIOT JUIi OpPraHU3MOB PACTCHHH, >KMBOTHBIX M YelioBeka. OcCHOBaHUA, MX cocTaB. ['uuapookcorpymma. Illenoun u
HEpPaCTBOPUMBIC B BOJC OCHOBAHUS, COCTABJICHHE (POPMYJI COJICH MO BaJIECHTHOCTH METaJlyla M KHUCJIOTHOTO ocTatka. Kimaccudukamms
COJIEW Ha CcpeJlHHMe, KUCIIble U OCHOBHBIC. [luIlieBas coja U MajJaxuT Kak IpUMEphl KMCJIOW M OCHOBHOM COJieH, COJIM OpraHU3Mbl B
opraHu3Me yejoBeka. Peakius HelTpanuzamuu.

[IpakTuka.

JlaGopatopHbie pabOTHI:

1. PaccMoTpenne o0pa3iioB OKCUI0B, OCHOBaHUH, COJIEH.

2. UccnenoBanue MpoIlyKTa TOPEHUS YIJIsl B KUCIOPOJIE.

3. O3HaKOMJICHHE CO CBOMCTBAMHM T'MJIPOKCHIOB HATPHS, KaJIblivs, Meau (2) mim xene3a (3).

4, B3auMoIelCTBHE MIET0UEH C KUCIOTAMU.

5. BzaumoseiicTBre HEpACTBOPUMBIX OCHOBAHUM C KUCIIOTAMH.

ATOM - COCTaBHasl 4YacTh BEILECTB.

Teopusi. Atom. CrioxxHbIN cocTaB aTromMa. OTKpBITHE 3JEKTPOHOB B aTroMe. OnbiThl D.Pe3epdopa mo oTKpbITUIO aTOMHOTO SI/Ipa.
3apsn atoMHOro sapa. Moaenu atomoB. [Tnanerapnas monens atoma D.Pesepdopaa. AGComoTHAsS U OTHOCUTEIbHAS aTOMHAsl Macca.
Cocras sipep atomoB. [Ipotonsl. Helitponsl. M130T0nBl. XUMUYECKUI SIEMEHT - PA3HOBUAHOCTH aTOMOB C OJIMHAKOBBIM 3aps0M SApa.
[Tonstue 06 nonax. Ilpakruka. M3roronenue monenu aroma. [logseaenne utoros moayns. Kpyruerii cron «B3rmsig Ha mup Bokpyr

HacC C IIOMOIIBIO XUMHUN.

«YTo MbI y3HaaH 0 xumMuu?» O6001IeHNE Kypca -2 Jaca.



Ne Tema KoJua-Bo ®opma Mecro dopma Hara Oo6opynoBanue
n/n 4acoB 3aHATHA NpOBeAeHUA koHTpod | I[lnan @ Pak
T.
Beenenne
1 Bsoanslii naCTpyKTaXx 110 Th 1 becena Kabuner
IIPU IPOBE/ICHUU
J1a00paTOPHBIX padoT.
O3naxkomnenue ¢ KAOUHEMOM XUMUU U U3YUEHUEe NPAGUTI MEXHUKU Oe30nacHoCmu
2 [TpuGops! 11 HAYYHBIX 1 becena Kabuner
HCCICIOBaHNM,
nabopaTtopHoe 000pyaOBaHHUE
3 N3ydenue npaBuil TEXHUKH 1 [TpakTueckoe Kabuner 3auer
6e30MmacHOCTH 3aHATHE
«BemecTBa BOKpYr Te0s1, OTJISHUCH!»
4 CoiicTBa Bemiects. Paznenenue | 1 JlaGopaTopHoe Ka6uner Odopmiienue
CMECH KpacuTenei. 3aHATHE 71a00paTopHO
r0 3aHATHS
5 CaoiicTBa Boabl. OuncTka BoAsl. | 1 Jlaboparoproe | Kabuner Odopmnenue
3aHSATHE 1a0opaToOpHO
ro 3aHATHA
6 CBolicTBa YKCYCHOW KHCIIOTBHI. 1 Jlaboparoproe | Kabuner Odopmnenue
3aHATHE n1abopaToOpHO
TO 3aHATHS
7 JIaGopartopHas paborta 4. 1 Jlaboparoproe | Kabuner Odopmnenue
CBoiicTBa MUTHEBOM COJIBI. 3aHATHE 71a00paToOpHO
TO 3aHATHA
8 JIabopaTtopHas pabota 5.1 Jlaboparoproe | Kabuner Odopmnenne
CgoiicTBa 4as. 3aHSATHE nmabopaTopHO
TO 3aHATHUS
9-10 | JIaboparopHas pabora 6.2 JlaGoparopHas Kabuner Odopmitenne
CpoiictBa Mbuta. M3roroBnenue pabota 71a00paToOpHO
MbIJIa B IOMAITHAX YCIIOBHSIX i paboTHI
11 JIabopaTtopHas pabora 7.1 JlaGoparopHast Kabuner Odopmienue
CpaBHEHHE MOIOIIKUX CBOMCTB pabota n1abopaTopHO
Mmbu1a 1 CMC. i paboThI
12-13 | JIaboparopHas pabota 8.2 JlaGoparopHnas Kabuner Odopmiienue
N3roroBuM ayxu camu. pabota 1ab0paTopHO




i paboTHI

14 JlabGopaTopHas pabora 9. Jlaboparopnas Kabuner Odopmienue
HeoObrunbIe CBOICTBA TAKUX pabora 1abopaTopHO
OOBIYHBIX 3€JICHKH U HoAa. i paboThI

15 JlabopaTopHas padoTa 10. Jlaboparopnas Kabuner Odopmienue
[Tonydenue xkucnopoaa u3 pabora nabopaTopHO
MEPEKUCH BOJOPO/IA. i paboTHI

16 Jlaboparopnaspatdoral 1. Jlaboparopnas Kabuner Odopmienue
CBoiicTBa aciupHHa. pabota 71a00paToOpHO

it paboThI

17 Jlaboparopnaspadoral?2. JlaGoparopHnas Kabuner Odopmiienue
CaoiicTBa Kpaxmaiia. pabota n1abopaTopHO

i paboTHI

18 Jlaboparopnas  pabora  13. JlaGoparopHnas Kabuner Odopmiienue

CBoiiCcTBA TTTIOKO3HI. pabota 1abopaTopHO
1 paboThI

19 Jlaboparopnaspaboral4. JlaGoparopHnas Ka6uner Odopmienue
CBoiicTBa  pacTUTENBHOTO | pabota 1abopaTopHO
CIIMBOYHOI'O Macell. 1 paboTHI

Xumus B ObITY

20 Buibl OBITOBBIX XMMUKATOB [IpakTuueckoe Kabuner Odopmnenue

3aHATHE 3aHATHS

21 Pa3noBUaHOCTH MOIOILITUX [IpakTuueckoe Kabuner Odopmnenue
CpEICTB 3aHSATHE 3aHSATH

22 Crnuuku u Oymara: oT UCTOpUU [TpakTryeckoe Kabuner Odopmiienue
M300peTeHus 10 HAIIX JHEH 3aHATHE 3aHATHS

23 Hcropus creknonenus. [TpakTryeckoe Kabuner Odopmienue

3aHATUE 3aHSATH

24 Kepamuka: ot ucropuu [TpakTuyeckoe Kabuner Odopmiienue
M300peTeHus 10 HAIIX JHEH 3aHSATHE 3aHATHS

25 XuMUS ¥ KOCMETUYECKUE [IpakTrueckoe Kabuner Odopmiienue
cpencTBa 3aHATUE 3aHSATH

26-27 | Ilpaktuueckas pabota Neb. [TpakTrdeckoe Kabuner Odopmienue

3aHsATHE 3aHSATHS

BeiBeieHue MsTEH piKaBUMHBI,
YEpHUII, KUPA




«YBiekaTteJbHas XUMMUS JAJIs1 IKCIIEPUMEHTATOPOB)

28 CumMmaruyeckue YepHUJIA: Jlaboparopnas Kabuner Odopmienue
Ha3HAYCHUE, MIPOCTEUIIIHE pabora nabopaTopHO
pELENTHL.. Jlaboparopnas i paboThI
paborals. «CekpeTHbIe
YEepHUIIa.

29 Hctopust MBUIBHBIX — My3bIpeil. JlaGoparopHnas Kabuner Odopmiienue
®u3nKa MBUIbHBIX ITy3bIPEH. pabota 1a0opaToOpHO
JlaGoparopHas paboral7. i paboThI
«MBUIBHBIC OTIBITHD.

30 CocTtaB  HIKOJIBHOTO  MeJa. JlaGoparopHnas Kabuner Odopmienue
JlaGopaTopHas pabora 18. «Kak pabota 71ab0paTopHO
BBIOpATh IIKOJIBHBIA MEI». i paboThI

Jlaboparopnas  pabGora  19.
«HM3rorosnenne LIKOJIBHBIX
MEJIKOBY.

31 Jlabopatopnass  pabora  20. JlaboparopHas Kabuner Odopminenue
«Ompenenenue cpeapl pacTBOpa pabota 1abopaTopHO
C TMOMOIIIBIO HHAUKATOPOBY. it paGoThI

WNHpukaropsl. N3menenne
OKpacKu UHINKATOPOB B
Pa3MYHBIX Cpeaax.
Jlaboparopnass  pabora  21.
«[IpuroroBrieHne pacTUTEITHHBIX
MH/IMKATOPOB U OINpe/eeHue ¢
noMoueio HUX pH pactBopay.

32 JlaGoparopHast paboralé. JlaGoparopHas Kabuner Odopmienue
«[Tomyuenue AKBAPEJIbHBIX pabota n1abopaTopHO
Kpacok». CocTaB akKBapelbHbIX i paboThI

kpacok. [IpaBuna oOpamienus c
HHUMHAU




CBolicTBa BelllecTBa

33 Mup Tak UHTEpECEH, HO KaK €ro [TpakTrdeckoe Kabuner dorooTyer
TIOHSTh 3aHsATHE
34-35 | CaolicTBa BeIIECTB, [TpakTrueckoe | KaGuner
IIpeBpaIleHHs BEIECTB APYT B 3aHATHE
Apyra
36 W3yuenue cocraBa BeUIECTBA - [TpakTiueckoe | KaGuner
HEHTPATBHOE 3BEHO XUMHHU 3aHATHE
Kakue Ob1BaIOT Beuecrsa
37 Kaxkue ObIBaroT BelecTna [TpakTudeckoe KabOuner
3aHATHE
37 S3bIK XUMUN IIpakTraeckoe Kabuner
3aHATHE
MHuoroo0pa3ue BemecTs
39 W3yyaeM XuMHYECKUE peaKIin [Ipaktuueckoe | Kabuner
3aHATHE
40 MHoroo0pasue BemecTs [TpakTrueckoe | KaGuner
3aHATHE
41 ATOM - cocTaBHas 4acTb ITpakTryeckoe Kabuner
BEIIIECTB 3aHATHE
42 UucTeie BelecTBa U CMECH [TpakTudeckoe Kabuner Odopmienue Hudponsas
3aHATHE 71a00paToOpHO naboparopus Releon
i paboThI (maTumk
JIEKTPOTIPOBOJHOCT
u); 3 cTakaHa
XUM.00BEMOM 50 M1,
IITTaTeNb WA
JonaTo4Ka, TBEP/IbIi
XJIOPUJI HATPUSI.
Hudposas aadoparopust
43 OuncTKa BOJIBI OT PAaCTBOPUMBIX Jlaboparopnas Kabuner Odopmenue Hudponas
IpUMecei pabota 71a00paToOpHO nabopatopus Releon
i paboThI (maTumk
3NIEKTPOIPOBOIHOCT
1),
44 Omnpenenenne TeMnepaTypsl Jlaboparopnas Kabuner Odopmienue Hudpoas
KpPHUCTAJUIN3aIlUH BELIeCTBA pabota 71a00paToOpHO naboparopus Releon

i paboTHI

(maTumk




TEMIIEPaTyphl);

45 N3yuenune puznyuecknx CBOMCTB Jlaboparopnas Kabuner Odopmienue [udponast
METaJJIOB pabora 71a00paToOpHO naboparopus Releon
i paboThI (marumx
TEMIIEpaTyphbl);
46 Onpenenenue CTPYKTYphI JlaboparopHnas Kabuner Odopmiienue Hudposas
IJIaMEHU pabota 71a00paTOPHO naboparopus Releon
it paboThI (maTumk
TEMIIEPATyphl);
47 DK30TEPMUYECKHE PEAKIIHH Jlaboparopnas Kabuner Odopmienue [udpoas
pabota 1abopaTopHO nabopatopus Releon
i paboThI (marumx
TeMIIepaTypbl);
48 OHAOTEPMHUYECKUE PEaKIIUU Jlaboparopuass | Kabuner Odopmienne Hudposas
pabota 71a60paToOpHO naboparopust Releon
i paboTHI (maTumk
TeMIepaTyphbl);
49-50 | [lepeHachlIeHHBIE paCTBOPHI JlaboparopHas Kabuner Odopminenue Hudposas
pabota 1abopaToOpHO naboparopus Releon
i paboThI (maTumk
TeMIepaTypbl);
51-52 | DnekrponuTHYecKas JlaGoparopHas Kabuner Odopmiienue Hudposas
JMCCOLAAINS pabota 71a00paToOpHO naboparopus Releon
i paboThI (maTumk
JIEKTPOTIPOBOJHOCT
1),
53 CunbHble U cradble JlaGoparopHas Kabuner Odopmiienue Hudposas
IIEKTPOIIUTHI pabora 71a60paToOpHO nabopartopus Releon
i paGoThI (maTumk
JIEKTPOTIPOBOJHOCT
1),
54 Brnustaue TemmnepaTypsi Ha Jlaboparopnas Kabuner Odopmenue Hudposas
JMCCOLIMALINIO pabota 71a00paToOpHO nabopartopus Releon
i paboThI (maTumk
JIEKTPOTIPOBOJHOCT
U ¥ TEMIIEPATyPHI );
55 BrusiHue KoHIIEHTpau Jlaboparopnas Kabuner Odopmienue [udponast
pacTBopa Ha AUCCOLUALIUIO pabota 71a00paToOpHO nabopartopus Releon




i paboTHI (maTumx
JIEKTPOTIPOBOJHOCT
u);
56 Bnustaue pactBopuTens Ha Jlaboparopnas Kabuner Odopmienue [udpoas
JIUCCOLAALIATIO pabora nabopaTopHO naboparopus Releon
i paboThI (marumx
AJIEKTPOTIPOBOTHOCT
u);
57-58 | Onpenenenue pH pacTBOpoB. Jlaboparopnas Kabuner Odopmienue [udpoas
pabora 1abopaToOpHO naboparopus Releon
1 paboThI (matuux pH);
59-60 | Peakuus HelTpamu3anum. JlaGoparopHnas Kabuner Odopmiienue Hudposas
B3aumopeiicTBue rupokcuia pabota 1a0opaToOpHO naboparopus Releon
HATPHS C COJITHON KHCIIOTOM. i paboThI (matuuk pH);
61 CaoiicTBa OpOMHOI BOABI JlaGoparopHnas Kabuner Odopmiienue Hudposas
pabota 1abopaTopHO naboparopus Releon
i paboThI (maTuuk onTUYECKOU
IUIOTHOCTH);
62-63 | IlnaBieHne U KPUCTAILTH3AIHS JlaGoparopuass | Kabuner Odopmienne Hudposas
cepsl pabota nabopaTopHO naboparopus Releon
i paboThI (maTumk
TeMIIEpaTyphbl);
64-65 | Jlermaparanms conei JlaboparopHas Kabuner Odopminenue Hudposas
pabota 1abopaTopHO naboparopus Releon
i paboThI (maTumk
TEMIIEPaTyphbl);
«UTO MBI Y3HATIH 0 XUMHHU?».
66-67 | «UT0 MBI y3HAIM O XUMHH?». Kpyrislii cron Kabuner Oecena
Kpyrubiit cron
68 «YTo MBI y3HAIH 0 XUMHH Y. Kpyrnslii cron Kabuner becena




