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IHosicHuTeIbHASA 3aNIUCKA
HanpaB/jieHHOCTh NPOrpaMMBbl — €CTECTBEHHOHAYYHAs!
Bo3pact o0yuarommxcsi: ot 12 et no 15 ner.
Cpoxk peanmu3zanuu nporpamMmmsl: 1 rox, 68 4acos.

Pabouas mporpamMma 3aHsITHII BHEYPOUHOU IEATEIHHOCTH IO OMOIOTHN « XUMHUS BOKPYT HAc» MpeAHa3HaueHa I OpraHu3aluu

JOTIOJTHUTENBHOrO0 00pa3oBaHusi oOydaronuxcs 7-9 Ki1accos.
Peanuzamus mporpaMmbl 00ecrieunBaeTCss HOPMAaTUBHBIMH JJOKyMEHTaAMHU:

1. ®enepanbhbiii 3akoH 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 o6pazoanuu B Poccutickoit eaepanum» (¢ U3M.
U 101, BcTym. B cuity ¢ 01.09.2020).

2. Metoandeckne pPEeKOMEHIAIMH MO TPOEKTHPOBAHUIO JOTMOJHUTENBHBIX OO0IIe00pa30BaTEIbHBIX O00IEePa3BUBAIOIINX
nporpamm ot 18.11.2015. MunuctepctBo 00pa3oBanus u Hayku PO

3. [Ipodeccuonanbusbiii crangapt «Ilegaror (negarornyeckas AEsITENIbHOCTD B JOMIKOJbHOM, HAYaIbHOM OOIIEM, OCHOBHOM
o01eM, cpeHeM 0011eM 00pa3oBaHuM), (BOCITUTATENb, YUUTEIb )

4. ITpuxaz MunuctepctBa npocetienust Poccuiickoit @eaepanuu ot 9 Hos0pst 2018 1. Ne 196 «O06 yrBepxkaenun [lopsnka
OpraHM3allM U OCYIIECTBIICHUSI 00pa30BaTeIbHON

JESITeIbHOCTH IO TOMOJIHUTEIbHBIM 00111€00pa30BaTeIbHBIM IIPOTrPAMMAM))

5.®enepanbhblit 3akoH oT 29.12.2012 No 273-03 «O6 ob6pazoBanuu B PDy»

6.DenepanbHbIN NPOEKT «Ycnex Kaxaoro pedeHka» (yrB. 7 nekadbps 2018 r.)

JlomoHuTENbHAS 00I1Ie00pa3oBaTeNbHas MporpaMma «XHUMHS BOKPYT Hac» JaeT BO3MOXKHOCTh KaXIOMY PEOCHKY IMOJydaThb
JOTIOJTHUTENIbHOE ~ 00pa30BaHUE MCXOJs U3 €ro MHTEPECOB, CKIOHHOCTEH, COCOOHOCTEH M 00pa3oBaTENbHBIX MOTPEOHOCTEH,
OCYIIECTBIISIEMBIX 3a TIpeieramMu (peaepanbHbIX TOCYIaPCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB U (peaepabHBIX TOCYIaPCTBEHHBIX
TpeOOBaHMIA.

HampaBieHHOCTh TIpOTpaMMBbl €CTECTBEHHOHAYYHAas, MOCKOJBKY OHa MpEIoJiaraeT YriIyOJeHHOE H3yueHHE OpraHMYecKOW U
HEOPTaHMYECKON XUMUH, PEIIeHHEe dKCTICPUMEHTAIBHBIX U PACYETHBIX 3a7ad MOBBIIICHHON CIOKHOCTH Mo xumun. CopepkaHue
porpaMMbl «XHUMHs BOKPYT HAac» MOMOKET nojapocTtkaM 13-15 net pacmpuTh U yriayOuTh 3HaHUS IO XUMUH, YCOBEPILIEHCTBOBATh
YMEHHSI HCCIIE0BATh



B cucreme ectecTBeHHOHaAy4yHOro OOpa3oBaHMsI XMMMsI 3aHHMAET BaKHOE MECTO, OIPENEISIEMOE POJIbI0 XMMUUYECKON HAayKu B
MO3HAHUM 3aKOHOB IPUPO/Ibl, B MATEPUATIbHON )KU3HU OOILECTBA, B PEIICHNUH TTI00aIbHBIX IPOOJIEM YEIOBEYECTBA, B (DOPMHUPOBAHUU
Hay4YHOU KapTHUHBI MUPA.

JlonosiHuTENbHAS 00I1I€00pa3oBaTeNIbHAs IporpaMMa «XUMHUS BOKPYI Hac» Co3JaHa, 4YTOObl B IpOILECCE MOJIYYEHHUs
JOTIOJIHUTENBHOIO XUMUYECKOr0 0Opa3oBaHMs ydalluecs MPUOOpear XMMHUYECKHE 3HAHUS O 3aKOHAX U TEOPHSIX, OTPa)KarolIuX
0COOEHHOCTH XMMHYECKOU (POPMBI JBUKEHUSI MATEPUH, TPUOOPENTH YMEHHS M HABBIKA B TOCTAHOBKE XMMUYECKOTO SKCIIEPUMEHTA, B
paboTe ¢ HAYYHOU W CIIPAaBOYHOM JIUTEPATypOil, HAYUYMIUCh JENaTh BBIBOJBI IPUMEHUTEIBHO K KOHKPETHOMY Marepuany u Oojee
oO11ue BhIBOJIbI MUPOBO33PEHUYECKOT0 XapakTepa. M3ydueHre XuMuu moMoraet noHsITh 00IIMe 3aKOHOMEPHOCTH IpoIiecca MO3HAHUS
MPUPOBI YETOBEKOM, METO/IbI AHAJIOTUU U SKCIIEPUMEHTA, aHAJIN3 U CUHTE3 MO3BOJISIOT MOHATh HAYKY BO BCEM €€ MHOT0OOpa3uHu.

XHUMHUYECKUE 3HAHUS HEOOXOJMMBI y4YalllUMCSi B IOBCEJHEBHOW >KM3HHU, IMPOM3BOJICTBEHHOW JAESITEIBHOCTH, MNPOAOTKEHUS
o0pa3oBaHMsI U TMPABUJIBHON OPHUEHTALIMM TOBEACHUS B OKpyxkaromen cpene. Ilporpamma «Xumusi BOKpYr Hac» JaeT ydallUuMCS
BO3MOKHOCTh BBIOpaTh NMpOoQuiIb 00yYeHusl, OMOIHUTh 3HAHUS O Mpo(eccusix, paclIupUTh 3HAHUS NIPEIMETa XUMMUHU, HEOOXO IUMbIE
U1 TIOJTyY€HUs AalIbHEHIIero 0Opa3oBaHusl.

JlonosHUTENBHAS 001Ie00pa3oBaTeIbHAS ITporpaMMa « XUMHUS BOKPYT Hac' cocTaBiieHa ¢ yueToMm obopynoBanus "Touka pocra".

HoBu3Ha nporpamMmbl COCTOUT B IMYHOCTHO-OPUEHTUPOBAHHOM 00y4eHUHU. POJIb yUUTENSI COCTOUT B TOM, UTOOBI CO3/1aTh KaXIOMY
oOyuarolemMycst Bce YCJIOBHs, JUUIsi HauOoJyiee MOJHOTO PACKPBITHS M peajau3auuu ero crnocodoHocteil. Co3aarh Takue CUTyallUH C
HCIIOJIb30BaHUEM PA3IMYHBIX METOJIOB O0yUEHUsI, TPU KOTOPBIX KaXIblil 00yuarouuiics npuaaraet coOCTBEHHbIE TBOPUECKHUE YCUITHS
U MHTEJUIEKTYyaJIbHble CHOCOOHOCTH MPH PEUICHUH MTOCTABJIECHHBIX 3a/1ad.

AKTYaJbHOCTD IIPOrpaMMbl «XUMUSI BOKPYT HAC» CO3/1aHa C LEIbI0 (OPMHUPOBAHUS MHTEPECA K XUMHUH, PACIIUPEHUS KPYro30pa
yuamuxcs. OH OpUEHTHPOBAH Ha yyammxcs 7-9 KjaccoB, TO €CTh TaKOrO BO3pacTa, KOrjaa pedsiTaM CTaHOBUTCS MHTEPECEH MHP,
KOTOPBI UX OKPY>KAET U TO, YTO OHM HE MOTYT OOBSICHUTH, a CIICIMAJIbHBIX 3HAHUH elle He XBaTaeT. [leTu ¢ poxKIeHUs] OKPY>KEHbI
Pa3IMYHBIMU BEIIECTBAMH U JIOJKHBI YMETh 00paIllaThCs C HUMHU.

Ilexaroruveckas meaecoo0pa3sHOCTb NPOrpaMMbl CBsI3aHa C BO3PACTHBIMU OCOOCHHOCTSAMH JIeTel TaHHOTO Bo3pacrta 13-15 nert:
M0003HATETBLHOCTh, HA0JIIOIaTETbHOCTh; HHTEPEC K XUMUYECKUM IpoIleccaM; KeJTaHHueM padoTaTh C JIabOpaTOpHbIM 000PYI0BAHHUEM;
ObICTpOE OBJNAJICHUE YMEHUSIMH U HaBbIKaMU. Kypc HOCUT pa3BUBAIOILYIO, IESITEIILHOCTHYIO U TPAKTUYECKYIO HAITPABIEHHOCTD.

Heap mporpammbi: QopMHpOBaHUE Y YYallUXCS TIYyOOKOrO M YCTOMYMBOIO HHTEpeca K MHUPY BEUIECTB M XHUMHUYECKHX
MpeBpalIeHUH, TPUOOPEeTEHNE HEOOXOAUMBIX MPAKTUUYECKUX YMEHUN U HABBIKOB IO JJAOOPATOPHON TEXHUKE.

3agaum nporpamMmel



- pa3BUTh MMO3HABATEIbHBIE MHTEPECHl U MHTEIUIEKTYaIbHbIE CIIOCOOHOCTH B MPOILIECCE TPOBEICHUS XUMUYECKOTO IKCIIEPUMEHTA,
CaMOCTOSATENbHOCTh TPUOOPETEHHS 3HAHUN B COOTBETCTBUU C BO3HUKAIOIIMMU KM3HEHHBIMU OTPEOHOCTAMU;

- pa3BUTh Y4eOHO-KOMMYHHUKATUBHbBIC YMECHHS;

- ¢dopMHupoBaHUE yMEHUSI HAOMIOAATh U OOBACHITH XUMUUYECKHUE SBJICHUSI, IPOUCXOMSIINE B IPUPOJIE, ObITY, JEMOHCTPUPYEMbIE
YUUTEIIEM;

- ¢dopmupoBaTh yMeHUE PabOTaTh C BEILECTBAMU, BBHIMIOJIHATH HECIOXKHBICE XMMUYECKHUE OIbITHI, COOMI0ATh MpaBUiia TEXHUKH
0e30I1aCHOCTH;

- BOCIUTBIBATH DJIEMEHTHI SKOJIOTHYECKON KYJIbTYPHI;

OTaIMYUTEJbHON O0CO0EHHOCTBI0 JAHHOW NPOTPAMMEBI SIBJISIETCS TO, YTO 3aHATUS MPEANOJAraloT HE TOJBKO HW3yYECHUE
TEOPETUYECKOT0 MaTepuajga, OHM TakKe€ OPUEHTUPOBAHbI HA Pa3BUTHE MPAKTHUYECKUX YMEHUM M HABBIKOB CaMOCTOSTEIbHOU
AKCIIEPUMEHTAIILHOW U HCCJIEI0BATEIbLCKOM JEATeNbHOCTU ydamuxcs. Pebsita HayyaTcs CTaBUTh MPOCTEUINNE OMBITHI, pabOTaTh C
peaKkTUBaMHU, MJIAHUPOBATh CAMOCTOATENBbHYIO Pa0OTy HaJl BHIOPAHHON TEMO, 0DOPMIIATh MPAKTUUYECKUE PaOOTHI.

DopMbI 3aHATHI:

-I'pynmnoBas

- UnnuBuayanbHas

Ili1anupyembie MeTanpeIMeTHbIC H JUYHOCTHbIE Pe3yJibTAaThl 0CBOCHUS Kypca « XUMHS BOKPYT HAC»
JIMYHOCTHBIE pe3yJIbTAThI:

- chopMUPOBAHHOCTH MMO3HABATEIHHBIX HHTEPECOB, MHTEUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yUarmuxcs;
- CaMOCTOSITEJIBHOCTh B IPUOOPETCHUN HOBBIX 3HAHUM U MPAKTUYECKUX YMECHUM;

- MOTHUBAIMS 00Pa30BaTEIILHOM ESITEIHLHOCTH IIKOJILHUKOB HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO MOJIX0/1a;
MeranpeamerHsie:

Peecynamuenvie YV/]:

- CaMOCTOATENHHO (POPMYJIMPOBATH TEMY U LI€JIU YPOKa;

- COCTABJIATH IIJIaH PCIHICHUA y‘l@6H0ﬁ HpO6JICMBI COBMCCTHO C YUYHUTCIICM;



- pa6OTaTB I10 IIaHY, CBCPsAsA CBOU HCﬁCTBHH C OCJIbIO, KOPPCKTUPOBATHL CBOIO ACATCIIBHOCTD,

- B JIMAJIOTE C yYWTEJIeM BbIpa0daThIBaTh KPUTEPUU OIICHKH U OMPEACIISITh CTEIEHb YCIEITHOCTH CBOCH pabOThl U pabOThI IPYTUX B
COOTBETCTBUU c STUMU KPUTEPUSMHU.
lloznaeamenvnvie YV/I:

nepepadaThIBaTh U MPeoOPa30BhIBaTh HHGOPMAIIUIO U3 OAHOM (POPMBI B IPYTyIO (COCTABIISTH IJIaH, TAOJIHUILY, CXEMY);

I10JIb30BATHCA CIIOBAPAMMU, CIIPABOUYHUKAMMU,

OCYIICCTBJIATDL aHAJIN3 U CUHTC3,

YCTaHABJIMBATh IPUYNHHO-CIIECTBEHHBIE CBS3H;
_ cTtpouts paccyxaeHus; Kommynukatusasie Y'Y /1:

- BBICKa3bIBaThb U 0OOCHOBBIBATH CBOIO TOUKY 3PEHUS;

- CJYLIATh U CJBIIIATh APYTUX, NBITAThCS MPUHUMATh UHYIO TOUKY 3pEHHS], ObITh TOTOBBIM KOPPEKTUPOBATH CBOIO TOUKY 3PEHUS;

- JIOKJIaJIbIBaTh O PE3YJbTaTaX CBOETO HMCCIEIOBAHUSA, Y4aCTBOBATh B JUCKYCCHM, KPAaTKO M TOYHO OTBE€YATh HA BOMPOCHI,
MCIIOJIb30BATh CIIPABOYHYIO JIUTEPATYPY U APYrUe UCTOUYHUKHA UH(POpMAIUK;

- JIOTOBapHBATHCS U MIPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JESATEIHHOCTH; 3a/1aBaTh BOMPOCHI.
IIpenmeTHbIe pe3yJIbTATHI:

B nosunasamenvhoii cghepe: — naBath onpeaeacHUsS U3YICHHBIX IMOHATHI; — OMUCHIBATh JEMOHCTPAIIMOHHBIC U CAMOCTOSTEIIHHO

MIPOBEJCHHBIE IKCHEPUMEHTHI, MCHOJb3Ysl ISl 3TOTO €CTECTBEHHBIH (PYCCKHil) S3bIK M SI3bIK XMMHUHU; — KJIacCU(ULIHUPOBATH
U3Y4YCHHbIE OOBEKThl W SIBJICHUS; — JeJaThb BBIBOABI W YMO3AKIIOUEHUS W3 HAOMIOACHUN, HW3YYEHHBIX XUMHYECKHX
3aKOHOMEPHOCTEH; — CTPYKTYpUPOBaTh HU3YYEHHBIM MaTepual U XHUMHUYECKYI0 HH(GOpMAIMIO, MOJIYYEHHYI0 U3 JAPYTrHX
HMCTOYHUKOB;

B yennocmmuo-opuenmayuonnoii cgpepe. — aHaNIM3UPOBATH M OLEHUBATH MOCIEIACTBUSA JJIA OKPYXKarolled cpellbl ObITOBOM U
IIPOU3BOJACTBEHHOU ACATEIILHOCTU YEJIOBEKA; — PA3bIACHATH HA IIPUMEpPAX MaTEPUATIbHOE €AUHCTBO U B3aUMOCBSA3b KOMIIOHEHTOB
YKABOM U HEXMBOM NPUPOJBI U YEJIOBEKA KAK BAXKHYIO YacTh 3TOI0 €JUHCTBA; — CTPOUTH CBOE IIOBEJICHUE B COOTBETCTBUU C
NPUHIIMIIAMU OEpEXKHOT0 OTHOIICHUS K TPUPOJE.



B mpydoeoﬁ C¢€p€.‘ — INIAHUPOBATH U IIPOBOJUTH XUMHUYECCKUI OKCIICPUMCHT, — HCIIOJIBb30BATh BCIICCTBA B COOTBCTCTBHUU C UX
INpCAHAa3HAYCHUCM U CBOﬁCTBaMH, OIIMCAHHBIMHA B UHCTPYKIUAX 110 IIPUMCHCHUIO.

B cgpepe b6ezonacnocmu srcuznedeamenvrocmu’. — OKa3blBaTh MEPBYIO MOMOIIL MPU OTPABJICHUSX, OKOTAX U JAPYTUX TPaBMaXx,
CBSI3aHHBIX C BEUIECTBAMU U J1a00OPaTOPHBIM 00OPYI0BAHUEM.

Beenenue. O3HakomiieHHe ¢ KAOMHETOM XMMHH M U3y4YeHHE NIPABHJ TEXHUKH 0€30IIaCHOCTH
HemHoro w3 ucropun XuMuu. ANXuUMHUs. XUMHsS BYepa, CErojHs, 3aBTpa. TexHHKa 0O€30macHOCTH B KAaOMHETE XUMUHU.
JlabopatopHoe 00opy0BaHuEe. 3HAKOMCTBO € pa3JaTOYHBIM 000pYAOBAHUEM JIJIsl PAKTUYECKUX U JIabopaTopHbIX padoT. [Tocyna,
e¢ BHUJIbl U Ha3HaueHue. PeakTuBbl U UX Kiacchl. OOpallleHue ¢ KUCIOTaMH, IIeJI0YaMH, sIIOBUTHIMU BelllecTBaMu. Mepbl epBoi
MTOMOIIY MTPU XMMHUYECKHX 0KOrax U OTpaBlieHHsX. BbipaOoTka HaBBIKOB Oe30macHOM padoThl. JlemMoHcTpanus. Y AUBUTEIbHBIC
onbIThl. JIaboparopHast pabota. 3HaKOMCTBO ¢ 000pYyIOBaHUEM JIJIsl TPAKTUYECKUX U JTaOOPaTOPHBIX PadoT.
«BemecTBa BOKpPYr Tedsi, oriasinuch!» BemectBo, (pusnyeckue cpoiicTBa BemecTB. OTIMYME YUCTBIX BEIIECTB OT CMECEH.
CnocoOsI pa3nenenus cmeceil. Boga. Muoroe v Mbl 0 Helt 3HaeM? Bona u e€ cBoiictBa. Uto HeoObruHOTO B Bojie? Boma npecHas
u Mopckasd. CriocoObl OYMCTKH BOJIbI: OTCTaBaHUE, (pUiIbTpoBaHUE, o0e33apaxuBaHue. CTOJOBBIA YKCYC U YKCYCHAsl 3CCEHIUSI.
CBoiicTBa YKCYCHOM KHUCJIOTHI U ee (hu3nonornyeckoe BosjaekcTue. [lutheBas coma. CBoiicTBa M mpuMmeHeHue. Yaii, cocras,
CBOMCTBA, PU3NOJIOTUYECKOE IEHCTBHE HAa OpraHU3M yesioBeka. Mbuio win Mbiia? OTindne X03aiCTBEHHOTO MbLIa OT TYaJIeTHOTO.
[I{enoyHO# xapakTep XO3SMCTBEHHOTO MbLIa. CTHUpaibHbIE MOPOILIKK U JAPYrHe MOIKIIME cpeacTBa. Kakue mopomku camele
ormacHele. Hano nu omacaTbes >KMOKUX MOIOLIUX CpencTB. JIOChOHBI, AyxHW, KpeMbl W mpodas napdromepus. Moryt nu
NPEJICTaBIATh OMAaCHOCTh KOCMETUYECKUe MpenapaThl? MOXXHO M caMOMYy M3rOTOBUTH Ayxu? MHOroo0pasmue JeKapCTBEHHBIX
BenecTB. Kakue nekapcTBa Mbl 00BIYHO MOKEM BCTPETUTh B CBOEH JJOMAIIHEN anTeuke? ANTeUHbI o u ero cBoiicTBa. [louemy
10/ HaJlo iepKaTh B TUIOTHO 3aKyNMOPEHHOM CKIISIHKE. «3eJIeHKay U pacTBOp OpUIUIMAHTOBOIO 3esieHoro. [lepexuck Bogopoaa u
rugporneput. CBOICTBAa MEPEKUCH BOAOPOAA. ACHHUPHH WIH AUCTUJICATMLIMIOBAs KUCIOTa U ero cBoicrBa. OmacHOCTh IpHU
npumMeHeHun acnupuHa. Kpaxman, ero cpoiictBa u npumeHeHue. OOpa3oBaHMe Kpaxmaljia B JIMCThsIX pacTeHui. [ rokosa, ee
CBOWCTBA M MpUMEHEHHE. Maprapus, CIMBOYHOE U PACTUTEIBLHOE Macio, cayjo. Yero Mbl 0 HUX HE 3HaeM? PacTurenbHble U
’KMBOTHBIE MaCJIa.

JlaGoparopHas pabota 1. CoiicTBa BeliecTB. Pa3nenenue cMecu KpacuTesnen.

JlabopaTtopHas pabota 2. CoiicTBa Bofpl. [Ipaktuueckas padoral.OducTka BObI.

JlabopaTtopHas pabota 3. CBOICTBA YKCYCHOM KUCIIOTHI.

JlabopaTtopHas pabota 4. CBOICTBAa TUTHEBON COJIBI.



JlabopatopHas pabora 5. CBoiicTBa vasl.
JlabopaTtopHas pabora 6. CBoiiCTBa MbLIA.
JlabopatopHas pabora 7. CpaBHeHHE MoOIIMX cBOMCTB Mbuta 1 CMC.
JlabopaTtopHas pabora 8. I3roTroBUM JyXu CaMu.
JlabopaTtopHas pabota 9. HeoObiuHbIe CBOMCTBA TAKUX OOBIYHBIX 3€JICHKH U HO/1a.
JlaGoparopnas padota 10. [lonyueHue kucaopojia U3 NEPEKUCH BOAOPOIA.
Jlaboparopnasipabotal 1. CBoiicTBa acnupuHa.
JlaGoparopHaspabotal2.CBoiicTBa Kpaxmasna.
JlaGoparopnas padotal3. CBoiicTBa IITIOKO3HI.
JlaGoparopHaspabotal4. CBoiCTBa paCTUTEIHHOTO U CIMBOYHOTO Macell.
«YBJIeKaTeJbHAS XUMHUSA VISl IKCIIEPUMEHTATOPOB»
CumnaTtuyecKkue 4epHusia: Ha3HauyeHue, NPOCTEHIIINE PELEThI.
CocraB akBapelbHbIX Kpacok. [IpaBuiia oOparieHust ¢ HUMHU.
Hctopust MBUIBHBIX ITy3bIpeil. @U3MKa MBUIBHBIX ITY3BbIPEH.
CocTaB MIKOJIBHOTO MeETa.
Nunukatopsl. U3MeHeHNe OKpacKu HHANKATOPOB B PA3JIMUHBIX CPE/IAX.
JlaGoparopnas padotal5. «CekpeTHbIC YepHUIIAY.
JlabopaTtopHas paboral 6. «Ilomydenne akBapeabHBIX KPACOKY.
JlaGoparopnas padotal 7. «MBUIbHBIE OTBITHI.
JlaGoparopHas pabota 18. «Kak BbIOpaTh MIKOJIBHBIN ME».
JlaGoparopnas pabota 19. «3roToBiaeHne MIKOIBHBIX MEIKOBY.
JlaGoparopnas padota 20. «OnpeaesneHue cpebl pacTBOpa C MOMOIIBIO UHIUKATOPOBY.
JlabopaTtopHas padota 21. «IIpuroToBiieHrne pacTUTENbHBIX HHIUKATOPOB U ONPEEIICHHE ¢ MOMOIIbI0 HUX pH pacTBopay.
«CBoiicTBa BelecTB» HOCUT O3HAKOMUTENBHBIA XapaKTEp, PACCUMTAH HA Pa3BUTHE JII0O003HATEILHOCTH, UHTEPECa K XUMUHU.
Teopus. Ilpe3enTanus Kypca: ey U 3aJa4u, OpraHu3anus 3aHatuil 1 ux cnenuduka. [peamer xumun. Ilporcxoxaenue ciosa
"xumus". MecTo XuMUH CpeId HayK O MPUPOJIE.
[IpakTuka. 3HaKOMCTBO ¢ Tpynmnoi. MHCTpyKTax Mo mpaBuiiaM MoOBeNeHUs Ha 3aHATUsAX. [IpakTnueckas pabora «3HAKOMHUMCS C
XUMHUYECKOH 1abopaTopueli, ee 000opynoBaHUEM, C TIpaBUIaMu 0€30MacHOCTH B Hei». [lenosas urpa «I[lnmanupoBanue paboThb
oObeMHEHNs Ha yU4eOHBIN ro/1». 3HAKOMCTBO C KaJICHIapeM KOHKYPCHBIX MEPOIIPHUSITHH.



Bxonnas nuarHoctruka. AHKeTa «3Har0 — HE 3HAK0. Y MEIO — HE YMEIO».

CBolicTBa BelllecTBA.

Teopus. BemectBo u tenmo. BemecrBa Bokpyr Hac U B Hac camux. CBOMCTBa BEILECTB: arperaTHOE COCTOSIHHE, LIBET, 3aIlax,
AJIEKTPOINPOBOIHOCTD, TEIUIONPOBOIHOCT U T.J. 3a4eM HY>KHO 3HATh CBoOMCTBa BemiecTB? KameHb - mepBbiii 00BEKT HU3ydeHUs
yenoBeka. [IpeBpamienue BemecTB Apyr B apyra. Xumuueckas peakius. [I[pr3Haku U yclIOBHSI TEYEHUS XUMHUYECKUX PEAKIUM.
['openbe - 0/1Ha U3 NEPBBIX XUMUYECKUX PEAKLNIA, U3BECTHBIX YEJIOBEKY. POJIb OTHS B CTAHOBJIEHUH YesioBeKa. JlereHasl 1 MUQbI
00 orxe. BemectBa roproure u Heroproune. MzyyeHue peakuuu ropeHusl.

[Ipaktuka. Jlaboparopusie ombIThl: 1. PaccmaTpuBaHue NpeAMETOB, CIETAHHBIX K3 OJHOTO W TOr0 € BeulecTna. 2.
PaccmarpuBanune mnpenMeTOB, CAENAaHHBIX M3 pa3HbIX BellecTB. 3. PaccMarpuBaHue BEHIECTB C Pa3HBIMH (DU3UUECKUMU
cBorictBamu. [IpakTuueckue padotei: 1. M3yuaem cBoiicTBa BemiecTB. 2. [IpoBoMM XUMUYECKUE PEAKIUU C LETbIO BBISBICHUS
IIPU3HAKOB U YCJIOBUN TEUCHHS] XUMUYECKOW pEaKINN. DKCKYPCHS B AIlTEKY.

HN3y4denue cocraBa BelecTBa - HEHTPAJIbHOE 3BEHO XMMUHM.

Teopus. 13 gero cocrost Bemecta? Jlennmo U BEmecTBO 10 OECKOHEYHOCTH? ATOM - HeJearMMas 4acThIla, COCTaBHAs 4acTh
BCceX BemecTB. Monekynbl. XUMAYECKUN 37eMeHT. BelnecTBa npocteie U cioKHble. O3HAKOMJIEHUE C CUMBOJIAMH 3JIEMEHTOB.
CumBoasl H, 0, S, P, C, I, Br, Cl, Si. Iloastue xumudeckoit hopmyiibl. UucTeie BemecTBa 1 cMecH. O THOPOIHBIC K HEOJHOKPATHBIC
cmecH. CriocoObl pa3IBOCHUS CMECEl: OTCTauBaHue, PUIbTPOBAHKE, IEPEKPUCTAIIIN3ALMUS, IEPETOHKA, XpoMaTorpadus.
[Ipaktuka. JlaGopatopusie paboTsl: 1. Moaenupyem xumuueckue (popmyinbl. 2. T'otoBum cmecu. [Ipaktuueckue pabotsi: 1.
Ounctka MOBapeHHOM coiu (QUIBTPOBaHMEM U BblapuBaHueM. 2. OYHCTKAa MEAHOTO KyHopoca MepeKpUCTAIUIU3AIIMS.
Ilonsenenne utoroB Moayis. Mrpa-BukropuHa « XuMusi BOKPYT MEHSI.

Kakue ObI1BaIOT BelecTsa.

Teopus. Knaccudukanus BemecTB Ha MPOCThIE U CIOKHBIE. JleleHne mpoCThIX BEIIECTB HAa METAJIbl U HeMeTallibl. CUMBOJIbI
metaioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero otkpeitue. [lonydenue kuciopoaa us
nepmanranara kanus. CoOupanue Kuciaopoa AByMsl CIOCOOaMU: METOJIOM BBITECHEHHUS BO3/yXa U METOJIOM BBITECHEHHMS BOJIbI.
Onpenenenue kucinopona. ['openne cepsl, yris u xenesa B kuciopoae. Bogopon - camblid gerkuid ra3. MIcTopust €ro OTKpBITHS.
I'openue Bogopona "I'pemyuas cmecs'. OnpeneneHne BOAOPO/Ia, MOJIyYEeHHUE. Y TIEKUCIbIN ra3. [loaydenue ero u3 mpaMmopa win
Mena. OnpeneneHue yrieKucaoro rasa ¢ NOMOLIBI0 M3BECTKOBOM BoAbl. CocraB Bo3ayxa. M3ydenume cocraBa Bo3myxa. Poib
A.JlaBya3sbe. [Tonstue o0 nHepTHbIX razax. Heon, apron, nux npumenenne. Kucnotsl. Kuciaotsl B mpupone. PactBopenue kuciot B
Boze. [lelicTBHe cepHOIl KMCIOTHI Ha TKaHb. Mepbl MPEJOCTOPOKHOCTH THpu padboTe ¢ Kuciaotamu. JleicTBHE KHUCIOT Ha
uHaukatopsl. OcHoBaHudA. PactBopeHne ocHoBanuii B Bojge. Illenoun. JleiicTBue mienodyeid Ha OpraHu3M 4esoBeka. Mepsl



IPEI0CTOPOKHOCTH MpH padboTe co mienoyamu. JleiictBue menoyeit Ha unaukaropsl. Conu. Kakue OpiBatot conu? Coiu B mpupo/ie.
[ToBapennast cosib. Ponb moBapeHHON cOJiM B UCTOpUU 4YesoBeuecTBa. OpraHuyeckue BEHIeCTBa: OCJIKH, >KUPBI, YTIEBOJIBI,
HYKJIEMHOBBIE€ KUCJIOTBI, UX POJIb JJISl ’KUBBIX OPTraHU3MOB.

[Ipaktuka. JlaGopatopusie paboThi: 1. M3yuaem cBoiicTBa MerauioB. 2. PaccmaTpuBaHue CIJIaBOB MeIM M jKenesza. 3.
OOHapyxeHue KUCIOT B MPOAyKTax nutanus. 4. JIeHCTBUS MHAMKATOPOB HA KUCIOTHI U IIEJI04Yu. 5. PacTBOpeHre OCHOBaHMII B
BoJie. 6. PaccmarpuBanue oOpasios coseid. [Ipaktuueckue padotsl: 1. [lonyuaem, coOupaeM u onpeneisieM KUCIOpo.I U BOJOPO/I.
16 2. I3yyaeM CcBOICTBAa METAJLIOB.

S3bIK XUMHUH.

Teopusi. Xumus - Hayka o BeniectBax. Kakue ObiBaroT BeiiectBa? Metayibl U HeMeTaiuibl. OKCUbI, KUCIOThHI, OCHOBaHUS, COJIU.
Pu3nvecKne 1 XUMUYECKHAE CBOKMCTBA BeIECTB. [ [peBpamienns BemecTs apyr B Apyra. [Ipu3Haku 1 yciIOBHs TEUEHHS] XUMHYECKON
peakiuu. CocTtaB BeliecTB. Xumudeckas popmyna. BanentHocts. OnpeaeneHue BaICHTHOCTH MO XUMUYECKou (opmyie. 3aKoH
COXpPaHEHUS MACChI BEIIECTB. XUMHUUECKNE YPABHECHMUS.

[Ipaktuka. [lpaktuueckas paborta «lIpeBpaimienus BemiecTB Ipyr B Apyra», «OmnpeaeleHne BaJCHTHOCTH MO XUMHUYECKOU
dbopmyrien, «3aK0H COXpaHEHHS MacChl BellecTB». Pemenue xumudeckux ypaBuenuid. [lonroroska k kosuiokBuymy. [logsenenue
UTOroB MoayJs. KomtokBuym «S3b1k Xumum.

HN3yuyaem xuMH4ecKUue peakmum.

Teopus. CynHOCT, XMMHUYECKOW peakiiuy. THITBI XMMUYECKUX PeaKIui: pas3JIoKEeHUs, 3aMeIeHUsT 1 oOMeHa. Peakiuu 7k30- 1
sHAoTepMuyeckue. Peakiuu oOpaTumbie u HeoOpaTuMbie. CKOPOCTh XUMUUYECKHUX peakiuii. 17

[Ipakrtuka. JJabopaTopHble onbIThl: 1. Pa3noxkenue ManaxuTa npu HarpeBaHuu. 2. 3aMellleHHe MeU B pacTBOpeE Xjopuaa Meau (2)
HKEJIE30M.

MHoroo0pa3ue BelecTs.

Teopus. Knaccudukanus u cpoiicTBa BemectB. MHorooOpasue BemectB. Kiaccudukaius BemecTB no coctaBy. OKCHIbI, UX
coctaB. [lonydeHne OKCHMIOB PEaKIMEN TOPEHUsI MPOCTBIX M CIOXKHBIX BemecTB. COCTaBIEHHE YPAaBHEHUN PEAKLMU TOPEHUS
CJIOKHBIX BEIIECTB. YCIIOBHS BO3HMKHOBEHHS W TPEKpalleHUsT TopeHus. MemieHHoe OKHucieHne. Mepbl npeaynpexIeHus
noxapoB. Kilaccudukanus OKCHIOB Ha OCHOBHBIE, KUCIOTHbIE, aMdorepHbie. Kucnorel, ux coctaB, kiaccuduxanus Ha
KHUCIIOPOJIOCOJIEpKAIIMEe M OECKUCIOPOAHbIE, HAa OJHOOCHOBHBIE, JIBYXOCHOBHBIE WU TpPEXOCHOBHbIE. KHCIOTHBII oOCTaTOK.
BaneHTHOCTh KHUCIIOTHOTO OCTATKa, POJb KUCIOT JIJIi OPraHW3MOB PACTEHUH, KMBOTHBIX U uelioBeka. OCHOBaHMS, UX COCTAaB.
I'uppookcorpymnmna. Illenoun u HepacTBOpMMBIE B BOAE OCHOBaHHWSA, COCTaBlIeHHE (OPMYN cosield MO BaJE€HTHOCTH METaula U



KHUCIOTHOrO octatka. Kimaccudukanus cosieit Ha cpeiHue, KUcible U OCHOBHBIE. [IuiieBas cojla U MajlaxuT Kak IpUMepbl KUCIIOH
Y OCHOBHOM COJIEH, COJIM OpraHU3Mbl B OPraHU3ME YeJIOBEKA. Peakiys HenTpalin3auni.

[Ipakrtuka. JlJabopaTopHusie paboTsi: 1. PaccMoTpenue 00pa3ioB OKCHUI0B, OCHOBaHUH, coeid. 2. MccnenoBanue npoayKTa ropeHust
yris B Kucnopoze. 3. O3HakOMJIEHUE CO CBOMCTBaMU T'HIPOKCUAOB HATpHUsl, Kalblins, Meu (2) win xxkenesa (3). 4. Bzaumoeicteue
LIEJI0Y€eN ¢ KUCI0TaMHU. 5. B3auMoencTere HepaCTBOPUMBIX OCHOBAHUM C KUCIIOTAMU.

ATOM - COCTaBHasl YacCTh BEIIECTB.

Teopusi. AtoM. CnoxxHbIi cocTtaB atoma. OTKpbITHE AIEKTPOHOB B aroMe. OnbiThl J.Pe3epdopaa o OTKpbITUIO aTOMHOTO siipa.
3apsa atromHoro siapa. Moaenu aromoB. [lnanerapnas moaens atoma J.Pesepdopaa. AOGCoOTHAS U OTHOCUTEIbHAS aTOMHAs
macca. CocraB siaep aTroMoB. [IpoTonsl. Helitponsl. M30TOmBI. XUMHAYECKHAN 3JIEMEHT - PA3HOBUIHOCTh ATOMOB C OJIMHAKOBBIM
3apanom sapa. Ilonstue 06 wonax. Ilpaktuka. M3rotoBinenue monenu atoma. IloxBeaenuwe utoroB moxmyis. Kpyribiid croin
«B3riaa Ha MUp BOKPYT HAC C MTOMOIIBIO XUMUI).

«YTo MbI y3HaM 0 xumuu?» O0001IeHNE Kypca -2 Jaca.

Ne i/ Tema Koua- ®opma Mecto DopmMa KOHTPOJIA Jara Oo0opynoBanne
BO 3aHATHA NMpPOBeICHUA ILnan | ®dakr.
4acoB
BBenenue
1 BBOHBINM HHCTPYKTaX 1 becena KaOuner

o Th nipu nposenenun
J1a00paTOPHBIX padoT.

O3HaKomIeHue ¢ KADUHEMOM XUMUU U usyuernue npasut mexnHuKu bezonacnocmu

2 [Tpubops! ans Hayunsix | 1 becena Kabuner
HCCIIeAOBaHUIA,
nmabopaTopHOe
o0opynoBaHue
3 N3ydenne npasui 1 [Tpaktuyeckoe | Kabuner 3auer
TEXHUKH 0€30MTaCHOCTH 3aHSTHE
«BemecTBa BOKpPYT Te0s1, OTJISTHHCH!»
4 CBoiicTBa BEIIECTB. 1 Jlabopatopnoe | Kabuner Odopmnenue
Paznenenue cmecu 3aHATHE 71a00paTOPHOTO 3aHATHUS

KpacuTesen.




5 CgoiicTBa BOJIBI. Jlabopartopnoe | Kabuner Odopmnenue
OuncTKa BOJBI. 3aHATHE 1a00paTOPHOTO 3aHATHUS
6 CBoiicTBa YKCYyCHOMU Jlabopartopnoe | Kabuner Odopmnenue
KHCJIOTBI. 3aHsATHE 7a00paTOPHOTO 3aHATHUS
7 JlaGopaTopHas pabora 4. Jlaboparopuoe | Kabuner Odopmnenue
CaolicTBa TUTHEBOM 3aHATHE 71a00paTOPHOTO 3aHATHUSA
COJIBI.
8 JlaGopaTopHas pabora 5. Jlaboparopuoe | Kabuner Odopmnenue
CaoiicTBa yasl. 3aHATHE 1a00paTOPHOTO 3aHATHUS
9 JlaboparopHas pabdota 6. Jlaboparopuas | Kabuner Odopmienue
CgoiicTBa MBbLIA. pabora nabopaTopHON pabOThI
N3roroBnenue Mpuia B
JIOMAIIIHUX YCIOBUAX
10 JIaGoparopHas pabora 7. JlaGopatopHnas | KaOuner Odopmiienue
CpaBHeHHE  MOIOILIUX pabota 1abopaTopHOil pabOTHI
cBoicTB Mbuta 1 CMC.
11 JIaGopartopHas pabora 8. JlaGopatopHnas | KaOuner Odopmiienue
W3roroBuM ayxu camu. paboTta 1a00paTopHOIl pabOTHI
12 JIaGoparopHas pabota 9. JlaGopatopHnas | KaOuner Odopmiienue
HeoOb1unble cBolicTBa pabota nabopaTopHOi paboThI
TaKuX OOBIYHBIX
3eJIEHKU U HoJa.
13 JIaGoparopHas paboTa JlaGopatopnas | KaOuner Odopmiienue
10. ITonyuenue pabota nabopaTtopHoOit paboThI
KHUCJIOPO/a U3 TIEPEKUCH
BOJIOpPOJIA.
14 JIaGoparopnasipaboral 1. JlaGopatopnas | KaOuner Odopmiienue
CBoiicTBa aciupuHa. pabora n1abopaToOpHON PabOTHI




15 JlaGopaTopHaspaboral2. Jlabopartophnas | Kabuner Odopmnenue
CoiicTBa Kpaxmaiia. pabora nabopaTopHOil paboThHI

16 JlaboparopHass  pabota JlaboparopHuas | Kabuner Odopmnenue
13. CBoiicTBa TITFOKO3HI. pabora nabopaTopHON pabOThI

17 JlaGopaTopHaspaboral4. JlabGopatopnas | Kabuner Odopmnenue
CaoiicTBa pabota nabopaTopHOil paboThI
PacTUTENILHOTO U
CIIMBOYHOTO Macedl.

Xumus B ObITY

18 Bunbl ObITOBBIX [TpakTnueckoe | Kabuner Odopmiienne 3aHATUS
XMMHKATOB 3aHsATHE

19 PasnoBugHOCTH [TpakTueckoe | Kabuner Odopmnenue 3aHATHS
MOIOIIUX CPEJCTB 3aHsATHE

20 Cnnuku u Oymara: ot [Tpaktuyeckoe | Kabuner Odopmiienne 3aHATUSA
UCTOPHUH U300pEeTEeHUS 3aHSATHE
JI0 HaIIuX OHel

21 Hcropus creknonenus. [TpakTueckoe | Kabuner Odopmnenue 3aHATHS

3aHsATHE

22 Kepamuka: ot ncropun [TpakTueckoe | Kabuner Odopmnenue 3aHATHS
M300peTeHus 10 HAIIUX 3aHsATHE
JHEN

23 [IpakTrueckas pabota [Tpaktuueckoe | Kabuner Odopmienue 3aHaTHs
Ne6. 3aHATHE

BeiBenienue nsateH
pKaBYMHBI, YEPHUIL,
KHUpa

«YBiekaTeJbHast XUMHSA JJI5 IKCIEPUMEHTATOPOB»




24

CumnaTtuyeckue
YepHWJIa: Ha3HAYCHUE,
MPOCTEHIINE PElEenThl..
JIaGoparopHas
paboral5. «CekperHbie
YEPHUIIAY.

JlaGopaTopHas
pabora

Kabuner

Odopmnenue
n1abopaTopHOit pabOTHI

25

Ucropus MBUIbHBIX
ITy3BbIPEH. ®dusuka
MBUIbHBIX ITy3BIPEN.
JlabopaTopHas
paboral7. «MpbuUibHBIE
OIIBITBI.

JlaGopaTopHas
pabora

KaGuner

Odopmnenue
1a00paTopHOI pabOTHI

26

Cocras IIKOJILHOTO
Mena. Jlaboparopnas
pabora 18. «Kax
BBIOpaTh IIKOJIbHBIN
Me.

JlaGopatopHast pabora
19. «M3roroBieHne
IITKOJIBHBIX MEJIKOBY.

JlaboparopHas
pabota

Kabuner

Odopmnenue
nabopaTopHOil paboThbI

27

JlaGopatopHast  paboTa
20. «Onpenenenune
cpempl  pacTBOpa  C
MIOMOIIBIO
WH/IUKATOPOBY.
Nupukaropsl.
HN3menenue OKpacKu

JlaGopatopHas
pabota

KaGuner

Odopmiienue
nabopaTopHoil paboThI




WH/INKATOPOB B
Pa3IMYHBIX Cpeax.
JlaGopaTopnasi pabota

21. «IIpurorosienue
PacTUTENIbHBIX

UHUKAaTOPOB u
oIpeJiesieHue C

noMompro  Hux  pH
pacTBopay.

28 JlaGopaTopHas Jlabopatopnas | Kabuner Odopmnenue
paboral6. «llomydyenue pabora nabopaTopHOil paboThI
aKBapeNbHBIX  KPaCOK».

CoctaB  akBapeyIbHBIX
KpPacoK. IIpaBuna
oOparieHus: ¢ HUMHU
CBoiicTBa BellecTBA

29-30 | Mup Tak UHTEpECeH, HO [Ipaktuueckoe | Kabuner doTtooTueT
KaK €ro MOHSTh 3aHsATHE

31-32 | CroiicTBa BemecTs, [Tpaktnyeckoe | Kabuner
IIpEeBpaILEHHs BELECTB 3aHATHE
ApYr B Apyra

33 N3ydenue cocraBa [Tpaktuyeckoe | Kabuner
BEIIECTBA - 3aHSATHE
LEHTPAJIbHOE 3BEHO
XUMUH

Kakmne ObIBaIoT BelecTBa

34-35 | Kakue ObIBatoT [Tpaktuyeckoe | Kabuner
BEIIECTBA 3aHSTHE

36-37 | SI3pIK XuUMHUH [Tpaktuyeckoe | Kabuner

3aHATHE

MHuoroo0pasue BeniecTs




38-39 | U3yuaeM XxuMHUUECKHE ITpaktnueckoe | Kabuner
peakuuu 3aHsATHE
40-41 | MHorooOpa3ue BeIIecTB ITpaktnueckoe | Kabuner
3aHsATHE
42-43 | AToMm - cocTaBHas 4YacTh ITpaktnueckoe | Kabuner
BEIIECTB 3aHsATHE
44-45 | Yucrele BemecTBa u [Tpaktuyeckoe | Kabuner Odopmiienne Hudposas nabopaTopus
cMecHu 3aHATHE nabopaTopHON pabOThI Releon (maTunk
3JIEKTPONIPOBOIHOCTH);
3 crakaHa XMM.00bEMOM
50 mi1, mmaTeab Uin
JIOTIaTOuYKa, TBEPAbI
XJIOpUJI HATPHSI.
[{udposas nabopaTopus
46 OuncTka BOJBI OT Jlabopartopnas | Kabuner Odopmnenue udposas madbopaTopust
PacTBOPUMBIX IIpUMeEcE pabota nabopaTopHoOil paboThI Releon (matunk
3JIEKTPOTPOBOIHOCTH);
47 Omnpenenenue Jlabopartopnas | Kabuner Odopmnenue Hudposas mabopatopust
TeMIIepaTypbl paboTta nabopaTtopHoit paboThI Releon (matumk
KPUCTaJUTU3AIIH TEMIIEPaTyphl);
BEIIECTBA
48 Nzyuenune puzmdeckux Jlabopartopnas | Kabuner Odopmnenue udposas madbopaTopust
CBOMCTB METAJJIOB pabota nabopaTopHOil paboThI Releon (matumk
TEMIEPATYPHI);
49 Onpenenenne JlaGopatopHnas | KaOuner Odopmiienue Hudposas nabopaTtopus
CTPYKTYPHI IUIAMEHU pabora nabopaTopHOU pabOThI Releon (maTunk
TEMIEPATYPHI);
50 DK30TEPMHUYECKHE Jlabopatopnas | Kabuner Odopmnenue udposast mabopaTopust
peakuun pabota nabopaTopHOil paboThI Releon (matumk
TEMIEPATYPHI);
51 DHJIOTEPMHUYECKHE Jlabopartopnas | Kabuner Odopmnenue [Mudposas nabopaTopus
peakuuu pabota n1abopaTopHOil paboThI Releon (maTumk

TEeMIIepaTyphl);




52 [lepenaceimeHnnbie Jlabopartophnas | Kabuner Odopmnenue [Mudposas nabopaTopus

pacTBOpPHI pabora nabopaTopHOil paboThHI Releon (marumk
TEeMITepaTyphl);

53 DNeKTpoIUTHYECKAas JlaGopatopnas | KaOuner Odopmiienne Hudposas nabopaTtopus

JTUCCOTTHAITUS pabora nabopaTopHON pabOThI Releon (maTunk
AJIEKTPONIPOBOAHOCTH);

54 CuiibHBIC U ciTa0bIe JlabGopatopnas | Kabuner Odopmnenue Hudposas mabopaTopust

AJIEKTPOJIHTEHI pabora nabopaTopHOil paboThI Releon (naruunk
AJIEKTPOITPOBOJIHOCTH);

55 Bnusiaue remneparypsl Jlabopatopnas | Kabuner Odopmnenue udposas mabopaTopust

Ha JTUCCOIUAIINIO pabora nabopaTopHOil paboThI Releon (naruumk
AJIEKTPOITPOBOIHOCTH H
TEMIEPATYPHI );

56 BrusiHue xoHIIEHTpaIum Jlabopatopnas | Kabuner Odopmnenue udposas madopaTopust
pacTBopa Ha pabora nabopaTopHOI pabOTHI Releon (maTunk
JMCCOLIMAITUIO JIEKTPOIIPOBOIHOCTH);

57 Bnustaue pactBoputesst Jlabopartopnas | Kabuner Odopmnenue Hudposas madbopaTopust
Ha JIMCCOLUALINIO pabota nabopaTopHOil paboThI Releon (matunk

3JIEKTPONPOBOIHOCTH);

58 Ompenenenue pH Jlabopartopnas | Kabuner Odopmnenue udposas madbopaTopust
pacTBOpPOB. pabota nabopaTopHOi paboThHI Releon (naruuk pH);

59-60 | Peakmus Jlabopatopnas | Kabuner Odopmiienne Hudposas mabopaTopus
HENTpaIu3aluy. pabota nabopaTopHOil paboThI Releon (zatuuk pH);
BzaumopeiictBue
THIPOKCHUIA HATPHUS C
COJITHOW KHMCIJIOTOM.

61-62 | [1naBnenue u JlaGopatopnas | KaOuner Odopmiienue Hudposas nabopaTtopus
KPUCTAJTU3AIIHSI CEPhI pabora nabopaTopHOU pabOThI Releon (maTumk

TEMIEPATYPHI);

63-64 | Jlermaparamms coyei Jlaboparopuas | Kabuner Odopmienue udposas maboparopus

pabota nabopaTopHOil pabOTHI Releon (naTumnk

TEeMIIepaTyphl);

«YTO MBI Y3HAJIH 0 XUMHH ).




65-66 «UTo MBI y3HAIHM 0 Kpyrnsiit cron | Kabuner Oecena
XUMHH?». Kpyrusria
CTOJ

67-68 | «UTo MBI Y3HAJIH 0O Kpyrsiit cron | Kabuner Becena

XUMMHU?».




