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IHosicHuTEIbHASA 3aAIIUCKA
HanpaBjieHHOCTH NPOrpPaMMBbl — €CTECTBEHHOHAYYHAS
Bospact o0yuarommxcs: ot 12 sner no 15 ner.
Cpok peanusauuu nporpammsl: 1 roa, 68 dacos.

PabGouass mporpamma 3aHSATUH BHEYpPOUYHOM MAESATEIBHOCTH MO OUOJIOTUU «XUMUS
BOKPYI' Hac» MpeJHa3HaueHa [JIsi OpraHu3alluu  JIONOJHUTEILHOTO 00pa3oBaHUS
obOyyaromuxcs 7-9 kinaccos MOY T"OOILL.

Peanuzanus nporpamMmel o0ecreunBaeTCsi HOPMATUBHBIMU JIOKYMEHTAMU

1. ®enepanpubiii 3akoH 0T 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoit denepannny» (¢ u3M. u Ao1., BCTyI. B cwity ¢ 01.09.2020).

2.  Meroauyecknue PEKOMEHJAIMM IO  MPOEKTUPOBAHHIO  JIOTIOTHUTEIbHBIX
o01reoOpa3oBaTeNbHBIX OOIIepa3BuBatomux mporpamm ot 18.11.2015. MwunucrepctBo
oOpa3zoBaHus u Hayku PO

3. IIpodeccuonanvubiii cranmapt «llemaror (memaroruyeckas JesTEIbLHOCTh B
JOIIKOJIFHOM, HadajdbHOM OOIIEM, OCHOBHOM OOIIEM, CpeliHeM oO0mieM o0pa3oBaHUM),
(BocmiuTaTEb, YUUTEID))

4. Tlpukaz MunuctepcTBa npocsenienuss Poccuiickoit @enepanuu ot 9 HosOps 2018
r. No 196 «O6 ytBepxkaenuu [lopsnka opranuzanuu U OCyIIECTBICHHS 00pa30BaTEIbHOM

JESTENHHOCTH TIO IOTOJIHUTEIBLHBIM 00IIe00pa30BaTEIbHBIM MPOTPAMMaM))

5.®enepanbublil 3akoH 0T 29.12.2012 Ne 273-D3 «O06 o6pazoanuu B POy

6.DenepanbHbIi MPOEKT «Ycrnex Kaxaoro peberkay (yrB. 7 nexkadps 2018 r.)

JononuutenbHast oOmieoOpa3oBaTelbHas mporpamMma  «XHUMHSL BOKPYT Hac» JaeT
BO3MOXKHOCTh KaXX/IOMY pPEOCHKY MOJy4daTh JOMOJHUTENbHOE O0O0pa30BaHUE UCXOHSl U3 €ro
WHTEPECOB, CKJIOHHOCTEH, CHOCOOHOCTEH ®  0Opa30BaTCIBHBIX noTpeOHOCTEH,
OCYHIECTBIISIEMBIX 32 TpeaenamMu  (peaepalbHbIX TOCYJIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB U (eJIepaibHbIX FOCY/1apCTBEHHBIX TPEOOBAHUIM.

HampaBiieHHOCTh NpoOrpaMMbl  €CTECTBEHHOHAy4Hasi, IOCKOJIbKY OHa IpeAroJiaraet

yrayOJe€HHOE  W3YYEHUE  OpraHMYeCcKOM W HEOPraHWYeCKOM  XMMHH,  PEIIeHHE



AKCIEPUMEHTAIBHBIX U PACUETHBIX 3aJlay MOBBIINIEHHON CIO0XKHOCTU 1Mo xuMuu. CojaepkaHue
nporpaMMbl «XHUMHUSI BOKPYT Hac» MOMOXKET MojapocTkam 13-15 jeT pacmupuTh U yriiyOuTh
3HAHUS 110 XMMUH, YCOBEPIICHCTBOBATh YMEHUS UCCIIEIOBATD

B cucreme ecrecTBEeHHOHAy4yHOTrO OOpa30BaHUS XUMHS 3aHHUMAET BaXXHOE MECTO,
OTIPENIeNIIEMOE POJIbI0 XUMUUYECKON HAyKHW B MO3HAHWU 3aKOHOB MPHUPOJIbI, B MAaTEPUAIBHOU
KU3HU  OOIIECTBa, B PEIICHUM TJIOOATBHBIX MpoOJeM YeloBeuecTBa, B (HOPMUPOBAHUU
HAy4YHOU KapTHUHBI MUpA.

JlononHuTenbHas 0011eo0pa3oBaTeibHas NporpaMma «XHMHsS BOKPYT HAc» CO3/aHa,
9TOOBI B TMPOIECCE TMOJYYEHHUS JOTOJHUTEIBHOTO XUMHUUYECKOTO OOpa3OBaHUsS ydalluecs
npuoOpenu XMMHUYECKHE 3HaHMS O 3aKOHAaX U TEOpHSX, OTPaXaIolUX OCOOCHHOCTH
XUMUYECKOU (OPMBI JBUKEHUS MaTepUU, TPUOOpPETH yMEHUS M HaBBIKM B II0CTAaHOBKE
XUMHUYECKOTO IKCIIEPUMEHTa, B paboTe ¢ HAyyHOW W CIPABOYHOHN JUTEPATypOH, HAYUHIIUCH
JeNaTh BBIBOABI MPUMEHUTENBHO K KOHKPETHOMY Marepuaidy U Oojee oOIIMe BBIBOIBI
MHUPOBO33PEHYECKOr0 Xapakrepa. 3ydeHne XuMun NoMoraeT moHATh 00IIHe 3aKOHOMEPHOCTH
npolecca IMO3HaHUSI MPUPOABI YEJIOBEKOM, METOJIbl AHAJIOTMU U 3KCIIEPUMEHTA, aHAlIU3 U
CUHTE3 MO3BOJISIOT MOHATH HAYKY BO BCEM €€ MHOTOOOPa3Uu.

XVMMHUYECKHUE 3HAHMS HEOOXOIUMBI yYaIIUMCS B TIOBCETHEBHOMN KU3HU, MPOU3BOJICTBEHHON
NEeSTENbHOCTH, TMPOJODKEHUS OOpa3oBaHHs W MPAaBUIBHON OpPHUEHTAIlMU TOBEICHUA B
okpyxatomei cpene. I[Iporpamma «Xumusi BOKPYr Hac » Ja€T YdalllUMCS BO3MOKHOCTH
BbIOpaTh pouis 00yUeHUs, TOTIOTHUTH 3HAHUS O MPOodeCcCUusX, paCIIMPUTh 3HAHUS TIPEIMETa
XUMHH, HEOOXOIUMBIE JIJIsl IOTyYEeHUS TabHEHTIIeTo 00pa30BaHusl.

JlononuutenbHast o0ieo0pa3oBaTenbHas mNporpamMma «XUMHUsI BOKPYT Hac" cOCTaBJ€Ha C
yueToMm obopynoBanus "Touka pocra".

HoBu3Ha mporpaMMbl COCTOUT B JIUYHOCTHO-OPUEHTUPOBAHHOM 00ydeHUu. Poib yuurens
COCTOUT B TOM, YTOOBI CO3aTh KaXJAOMYy 00y4arolIeMycsl BCE YCIOBUS, AJisl HauOosee MOJIHOTO
pPacKpbITUs U pealn3auuu ero crnocooHocted. Co3aTh TaKue CUTYallMd C HUCMOJIb30BaHUEM
Pa3IMYHBIX METOJ0B O0YyUYEeHUSI, PU KOTOPHIX KaXAbli 00yYarolIHUiiCs MpularaeT COOCTBEHHbBIE

TBOPUYCCKUC YCHIIMA N UHTCIJICKTYAJIbHBIC CIIOCOOHOCTH IIpu pCIICHNHA ITIOCTAaBJICHHBIX 3aJ1a4.



AKTYaJIbHOCTB ITPOTPAaMMbI  «XHUMHSI BOKPYT HAac» CO3laHa C IEIbI0 (OPMHUPOBAHUS
WHTEpECa K XWMHH, paclIupeHusi Kpyroszopa ydamuxcsi. OH OpHEHTHpPOBAH Ha ydJalIuxcs &
KJIACCOB, TO €CTh TAKOI'0 BO3pacTa, KOrja peOdsTaM CTAaHOBUTCS HWHTEPECEH MHUP, KOTOPBIH HX
OKPYXaeT U TO, YTO OHU HE MOTYT OOBSICHWTH, a CIICIIUATLHBIX 3HAHUH ellle He XBaTaeT. Jletn ¢
POKIEHUS OKPY)KEHBI Pa3IMYHBIMU BEIIECTBAMHU U JOJKHBI YMETh O0pAIIaThCsl C HUMH.

Ienaroruyeckas eJjecoodpa3HoOCTh NMporpaMMbl CBsi3aHa  C BO3PaCTHBIMH
O0COOCHHOCTSIMH JIeTell JaHHOTO Bo3pacTta 13-15 jer: mo003HATENBHOCTh, HAOTIOAATEIEHOCTD;
UHTEpPEC K XMMHUYECKHM IIpolieccaM; >KeJlaHhueM paboTarh C J1abopaTOpHBIM O0OPYIOBAHHUEM;
OBICTpPOE OBJIAJICHUE YMEHHUSMH M HaBbIKaMH. Kypc HOCHT pa3BUBAIOIIYIO, CSITCIbHOCTHYIO U
NPAKTHYCCKYIO HAIIPABJICHHOCTb.

Heanr mporpammbl: ®opMUpOBaHHE Yy ydYalIMXCs TIIYOOKOTO M yCTOMYMBOTO HHTEpeca K
MUPY BEIICCTB W XUMHUYCCKHX IPEBpAIICHUIN, MPUOOPETCHHE HEOOXOMMMBIX IMPAKTUYCCKHUX
YMEHHUH ¥ HABBIKOB 10 TAOOPATOPHOM TEXHHUKE.

3agauu XUMHMYECKOr0 KPY:KKa

- pa3BUTHh I[I03HABATENIbHbIE MHTEPECHl M HMHTEIIEKTyalbHbIE CIIOCOOHOCTH B MPOIECCE
NPOBEJICHNS XUMHUYECKOTO SKCIEPUMEHTa, CaMOCTOSTEIbHOCTh TNPUOOpPETEHUsT 3HAHUU B
COOTBETCTBHH C BOSHUKAIOIIUMHU KU3HEHHBIMH MOTPEOHOCTMU;

- pa3BuUTh y4eOHO-KOMMYHUKATHBHBIC YMEHHS,

- (opMupoBaHUE YMEHUS HAOMIOAATh U OOBACHATh XUMUUECKHE SIBJICHUS, TPOUCXOISIINE B
npupoe, ObITY, IEMOHCTPUPYEMbIE YUUTETIEM;

- (opmupoBath ymMeHue paboOTaTh C BEIIECTBAMH, BBIMOIHATH HECIOXHBIE XUMHYECKHUE
OTIBITHI, COOJIIOIATh TIpaBUJIa TEXHUKU 0€30TacHOCTH;

- BOCIHTHIBATH AIEMEHTHI DKOJIOTHIECKON KyJIbTYPHI;

OTINYUTEebHOH O0CO0EHHOCTBIO JAHHOW TMpPOrpaMMbl SIBIISIETCSL TO, YTO 3aHATHUSA
MIPEATOIaraloT He TOJBKO M3yYeHHE TCOPETUIECKOTO MaTeprasa, OHU TaKKe€ OPUEHTUPOBAHBI
Ha pa3BUTHE MPAKTUYECKUX YMEHUU ¥ HABBIKOB CAMOCTOSITEIBHOW JKCIICPUMEHTATHHOU U

HCCHGHOB&TCHBCKOﬁ ACATCIBbHOCTH YUaIllUuXCA. PebGsra Hay4aTCia CTaBUTb HpOCTGﬁIlIHC OIIBITHI,



paboTaTh C peakTHBaMH, IUIAHUPOBATH CAMOCTOSITEIbHYIO paOOTy HaJ BBHIOpaHHON TEMOH,
o(OpMIISITh MPAKTUYECKUE PAOOTHI.

DopMbl 3aHATHH:
-['pynnioBas
- UnnuBunyanpHas

H.]Ia}mpyeMbIe METANPEAMETHBIC 1 JIMTHOCTHBIC PE3YJbTAThI OCBOCHUHA KPY/KKa «XuMus

BOKPYT Hac»
JInYHOCTHBIE Pe3yJIbTATHI:

- C(i)OpMI/IpOBaHHOCTI) MMO3HABATCJIbHBIX HWHTCPCCOB, MHHTCIUICKTYAJIBHBIX W TBOPYCCKUX

CIIOCOOHOCTEH yJaluxcs;
- CaMOCTOSITENIFHOCTh B IPHOOPETEHNH HOBBIX 3HAHHUH U MPAKTUYECKUX YMEHUH;

- MOTHUBaIUA O6pa30BaTCHBHOﬁ ACATCIBHOCTH INKOJBHHKOB Ha OCHOBC JIMYHOCTHO

OPUEHTHUPOBAHHOIO TIOAX0/1A;
MeTtanpeaMeTHbIe:

Pecynamusnovie YV/I:

CaMOCTOSITEHHO (DOPMYITUPOBATH TEMY U LIETTH YPOKa,;

COCTaBIIATH IJIAH PEIICHUs Y4eOHON TPOOIEMBbI COBMECTHO C YUUTEIIEM;

pa6OTaTI> I10 IIaHYy, CBEPsAd CBOH HeﬁCTBHH C OCJIbIO, KOPPCKTUPOBATH CBOIO ACATCIBbHOCTD,

- B JMAJOre C Yy4YWTEJIEM BBIpA0AThIBATh KPHUTEPUU OICHKH M OMNPENEINsATh CTEIEHb
YCTEIIHOCTH CBOEH paboThl W pabOThl APYTMX B COOTBETCTBUHM C OJTUMU KPUTEPHUSIMHU.

lloznasamenvnvie YV/I:

- nepepabaThiBaTh M MpPeoOpa3oBbIBaTh MH(MOpMALUIO U3 OAHON (POpPMBI B APYrylo

(cocTaBisTh IJ1aH, TAOJIHILY, CXEMY);

- II0JB30BAaThCA CJIOBAPAMH, CIIPABOYHHUKAMU,



- OCYIICCTBJIATH aHAJIM3 U CUHTC3;
- YCTaHaBJIMBAaTh NIPUYNHHO-CIICACTBCHHLIC CBA3U,

- CTPOHUTH paccyxaeHus;

Kommynukarusueie VY /I:
- BBICKa3bIBaTh U 0OOCHOBBIBATH CBOIO TOUKY 3PEHUS;

- CJIylIaTh ¥ CJIbIIIATh JPYTUX, NBITATHCA MPUHUMATh UHYIO TOYKY 3PCHUA, OBITh TOTOBBLIM

KOPPEKTUPOBATHb CBOIO TOYKY 3PCHMU;

- HOKJIAJABbIBATH O PE3YyJIbTaTaX CBOCTO HCCICAOBAHUA, YIACTBOBATH B IUCKYCCHUHU, KPATKO U
TOYHO OTBCYATb Ha BOIPOCHI, HCIOJIb30BATH CIIPABOYHYIO JIUTCPATYPY U OpPYruc

HNCTOYHHUKH I/IH(i)OpMaIII/II/I;

- AOTOBAPUBATBCA U IIPUXOOUTH K O6H1€My PCUICHHUIO B COBMECTHOU ACATCIIBHOCTH

3aJ1aBaTh BOIIPOCHI.
IIpenmeTHble pe3yJibTaThI:

B nosnasamenvnoii cgpepe: — napathb OmNpeneNeHUsT M3YUYCHHBIX TMOHSTUN; — OMUCHIBATH
JEMOHCTPAllMOHHbIE U CaMOCTOSITEJIBHO MPOBEIECHHBIC JKCIIEPUMEHTHI, HUCIOIB3YS IS
ATOTO0 €CTECTBEHHBINH (PYCCKHIl) A3BIK M SI3bIK XUMUU; — KJIaCCU(UIHUPOBATH U3YUCHHBIC
OOBEKTHI U SIBIICHUS; — JEJaTh BBHIBOJABI M YMO3AKIIOUCHUS W3 HAOIIOJACHUM, U3YYCHHBIX
XUMHYECKHX 3aKOHOMEPHOCTEN; — CTPYKTYPUPOBATh N3YUYEHHBIN MaTepranl U XUMHUYECKYIO

uH(MOPMAITNIO, TOTYYCHHYIO U3 APYTUX UCTOUYHUKOB;

B yennocmno-opuenmayuonnoil cghepe. — aHaAIU3UPOBATh U OICHUBATH ITOCIACIACTBHS JIIS
OKpyXaroIiei cpeapl OBITOBOM W MPOM3BOJACTBEHHON JIESITEILHOCTH YEJIOBEKA,

Pa3bACHITH HA MPUMEPAX MATEPUATBHOE €JUHCTBO U B3aMMOCBA3b KOMIIOHEHTOB KUBOU U
HEXMBOM MPUPOJABI M YEJIOBEKAa KaK BAXXHYK 4YacTh 3TOTO €IWHCTBA; — CTPOUTH CBOE

MNOBCACHNEC B COOTBCTCTBUHU C IIPHMHIIMIIAMH 6epe>1<H0r0 OTHOIICHMA K IIPHUPOIC.



B mpyooeoti cgepe: — mnaHupoBaTh U MPOBOJAUTH XHUMHUYECKUU HKCIICPUMEHT;
WCIIOJb30BaTh BEIIECTBA B COOTBETCTBMM C WX IMpPEJHA3HAYCHUEM U CBOICTBaMH,

OIMMCAaHHBIMH B MHCTPYKIHAX 110 IPUMCHCHUIO.

B cgpepe 6eszonacnocmu owcusnedesmenvHocmu. — OKa3blBaTh IMEPBYI0 IOMOILb IIPH
OTpaBJICHUSAX, OKOTaX M JIPYTUX TPaBMax, CBA3AaHHBIX C BEIIECTBAMHU U JAOOPATOPHBIM

000py/I0BaHHEM.

BBenenue. O3HakoMileHHEe ¢ KAOMHETOM XUMHHM W H3y4YeHHe MPABUJI TEeXHUKH
0e30MacHOCTH

Hemuoro u3 wucropum Xumuu. ANXuMHs. XHUMHUA BuUepa, CEroiHsA, 3aBTpa. TexHuka
Oe3zomacHocTH B KabOuHere xumuu. JlabopaTtopHoe o6opymoBaHue. 3HAKOMCTBO C
pa3IaToyHbIM 00OpPYJOBAaHUEM JUIsl MpaKTUYECKUX M jabopaTropHbix pabot. [locyna, e¢
BUJbl U Ha3HaueHHe. PeakTuBbl W UX Kiacchl. OOpalieHue ¢ KUCIOTaMH, IIEI0YaMHu,
AIOBUTBIMH BellleCTBAMH. Mepbl TEepBOM NOMOIIM MpPU XHUMHUYECKHX OXKOrax u
oTpaBJeHusX. BripaboTka HaBBIKOB Oe30omacHoil paboThl. JlemoHCcTpanus. Y IuBUTEIbHBIC
onbiThl. JlabopatopHas paboTa. 3HAKOMCTBO ¢ O0OpYyIOBaHUEM IS MPAKTUYECKUX U
71a00paTOPHBIX PadOoT.

«BemrectBa BOKpPYr Tedsi, orjisiHuch!» BemectBo, ¢u3myeckue CBOWCTBA BEIIECTB.
OTnauure 4ucTHIX BemecTB OT cMmeced. CriocoObl pazaeneHus cmeceir. Boma. Muoroe
MBIl 0 Hell 3HaeM? Boma um e¢ cBoiictBa. Uto HeoObruHOTO B BoAc? Boma mpecHas u
Mopckasi. CrocoObl OYMCTKH BOJBI: OTCTaBaHHWe, (DUIBTPOBaHHUE, 00€33apaKuBaHUE.
CronoBelii  ykcyc W yKcycHas AdcceHuus. CBOWMCTBa YKCYCHOW KHUCIOTBI M €€
dbusumonorndeckoe BozackicTue. [IutheBas coma. CoiicTBa u nmpuMeHeHne. Yai, cocras,
CBOMCTBa, ()M3MOJIOTMYECKOE [EUCTBME HA OpraHu3M 4eioBeka. Mbl1o win Mbuia?
Otnnumne XO34MCTBEHHOIO MbLIa OT TyasjeTrHoro. IllemoyHoi xapakTep X03s5MCTBEHHOTO
Mbl1a. CTUpalnbHbIE MOPOLIKKM W JAPYrue Mowume cpeacrsa. Kakue nopomku camblie
onacHble. Hamo nm omacatbesi KHAKHX MOIOMMX CPeACTB. JIOCBOHBI, OyXH, KpEMBI H

npouast napdromepusi. MoryT JiM IpeacTaBiIsiTh OMACHOCTb KOCMETUYECKHUE IpenapaThl?



MoxHO 1 caMOMYy M3rOTOBUTH Ayxu? MHorooOpasue JiekapCcTBEHHbIX BellecTB. Kakue
JeKapcTBa Mbl OOBIYHO MOKEM BCTPETUTh B CBOEH JAoMalIHel anTeuyke? ANTEUHbINA Hoa U
ero coiicTBa. [loueMy Koa HaaO AEPKAaTh B IUNIOTHO 3aKYIIOPEHHOM CKIITHKE. «3€JIEHKa»
WIK pacTBOp OpwiuiMaHToBOro 3eseHoro. Ilepekuck Bogopona u rugporneput. CBoilcTBa
MEePEeKUCH BOJOPOJa. ACHHUPUH WIM aleTUJICATUIIMIOBAas KHUCIOTa U €ro CBOMCTBA.
OnacHocTh MNpuU TNpPUMEHEHUW acnupuHa. Kpaxman, ero cBoiicTBa W TNpPUMEHEHHE.
OOpa3oBaHue Kpaxmajia B JIMCTbAX pacTeHui. ['Joko3a, ee CBOMCTBA U NMpPUMEHEHHE.
MaprapuH, CIMBOYHOE M pacCTUTENbHOE Macio, cano. Yero Mbl O HUX He 3HaeM?
PactutenbHbIC M )KUBOTHBIE MacJa.

JIaGoparopnas padota 1. CBoiicTBa BemiecTB. PazneneHue cMecu KpacuTelNe.
Jlaboparopnas paborta 2. CoiicTBa Bojibl. [IpakTuueckas padotal.OuncTka BOIbI.
JIaGoparopnas padota 3. CBoiicTBa YKCYCHON KHCIIOTBHI.

JlaGoparopnas pabota 4. CBOICTBa MUTHEBOU COJIBI.

Jlaboparopnas paborta 5. CBoiicTBa yasl.

JlaGopatopnas padota 6. CBoiicTBa MbLIa.

JIabopatopnas padota 7. CpaBHeHHE MOIOIINX CBOMCTB Mbl1a 1 CMC.

JlaGoparopnas pabota 8. I3roToBUM JyXH CaMHU.

JlaGoparopnas pabora 9. HeoObsIuHbBIE CBOKCTBA TAKUX OOBIYHBIX 3€JICHKU U HOa.
Jlabopatopnas padota 10. [lonydeHnue kuciopoa U3 NepeKkrcHu BOJOpoa.
Jlabopatopnasipabotal 1. CBolicTBa acnupuHa.

JIabopatopnasipaboral2.CBoiicTBa Kpaxmaia.

JIaboparopnas padoral3. CBoiicTBa INIFOKO3BI.

Jlaboparopnasipabotal4. CBoiCTBa paCTUTEIBHOIO U CIIMBOYHOTO Macell.
«YBJIeKaTeJIbHASA XUMUS IS IKCIIEPUMEHTATOPOB)

CumnaTuyeckue YepHuia: Ha3HauYeHUe, MPOCTEUIINE PELETTHI.

CocraB akBapenbHbIX Kpacok. [IpaBuia oOpaliiieHusi ¢ HUMHU.

Hctopust MpuibHBIX Ty3bIpei. DU3KKa MBUIBHBIX ITy3bIPEN.

CocTaB HIKOJIFHOTO MEJIA.



Nunukatopel. U3MeHeHNE OKpACKU UHIUKATOPOB B PA3IUYHBIX CpEaax.

Jlaboparopnas pabotal5. «CekpeTHble YepHUIAY.

JIaGoparopnas padotal 6. «IlonyueHue akBapeabHbIX KPaCOK».

Jlaboparopnas pabotal7. «MbIIbHBIE OTIBITHDY.

Jlabopartopnas pabota 18. «Kak BrIOpaTh NIKOJBHBINA MEI.

JIaGoparopnas padota 19. «I3roToBiieHre MIKOJIbHBIX MEIKOBY.

JIaGoparopnas padota 20. «Onpezenenue cpeabl pacTBOpa ¢ MOMOIIBIO HHIUKATOPOBY.
Jlaboparopnas pabota 21. «IIpurorosineHure pacCTUTEIBLHBIX HHIUKATOPOB U OMPECICHUE
¢ nomouisio HuX pH pacTBopay.

«CBoiicTBa BelIeCTB» HOCUT O3HAKOMHUTEIBHBIM XapaKTep, pacCUdTaH Ha pPa3BUTHE
M0003HATEILHOCTH, HHTEPECA K XUMHUH.

Teopus. IlpeseHTarust Kypca: 1edd W 3ajaud, OpPTaHU3AlMs 3aHATAA M UX crenuduka.
[Ipeamer xumuu. [Ipoucxoxaenue ciosa "xumud". MecTo XuMUU Cpeld HAyK O IPUPOJIE.
[IpakTtrka. 3HaKOMCTBO ¢ rpynnoil. MHCTpyKTaxk 1o MpaBuUjiaM MOBEICHUS HA 3aHSITUSX.
[IpakTtuueckas pabota «3HAKOMUMCS C XUMUYECKOM JabopaTopueli, ee 000pyA0BaHUEM, C
npaBuiIaMu 6e30macHOCTH B Hel». JlenoBas urpa «IlnmanupoBanue paboThl 00bETMHEHUS
Ha y4eOHBIN To1». 3HAKOMCTBO C KaJleHJapeM KOHKYPCHBIX MEPOTPUSTHIA.

Bxonnas quarHoctuka. AHKeTa «3Hal0 — HE 3Hal0. YMEI0 — He yMmero». 14

CBoiicTBa BenecTna.

Teopus. BemectBo u Teno. BemectBa Bokpyr Hac M B Hac camux. CBOMCTBa BEUIECTB:
arperatHoe COCTOSIHME, ILIBET, 3alaX, 3JIEKTPOINPOBOJHOCTb, TEILUIONPOBOAHOCTh U T.I.
3adyeM HyXHO 3HaTh CBOMCTBa BemlecTB? KameHb - mepBblid OOBEKT MU3YUEHHUSI YEIIOBEKA.
IIpeBpamienne BemecTB Apyr B Apyra. Xumuueckas peakuus. [IpuzHaku u ycnoBus
TEUCHHS] XHMUYECKUX peakuui. ['opeHbe - oJHAa W3 MNEPBBIX XWMHUYECKUX PEAKIUH,
M3BECTHBIX 4eJI0BeKYy. Poib OrHg B cTaHOBIEHMM uenoBeka. Jlerenasl U Mudsl 00 orue.
BemecrtBa roproune u Heroprouune. M3yueHne peakium ropeHusl.

[Ipaktuka. JlabopatopHbie onbITh: 1. PaccmaTpuBanue nIpeaMETOB, CACTAHHBIX U3 OJHOTO

U TOIro K€ BCIICCTBA. 2. PaCCManI/IBaHI/Ie npcamMecTOB, CACTAHHBIX W3 PA3HBIX BCIICCTB. 3.



PaccmarpuBanue BelecTB ¢ pa3HbIMU (pU3MUecKuMU cBoricTBaMu. [IpakTuueckue paboThI:
1. U3yuaem cBoiicTBa BemecTB. 2. [I[poBOAUM XMMHUUYECKUE PEAKIIUU C LIEJIBIO BBISBICHUS
MPU3HAKOB U YCJIOBHUM TEUEHUS] XUMUUECKOUN peaklMu. DKCKYpCHs B allTEKY.

M3yuyenne cocTaBa BeliecTBa - HEHTPAJIbHOE 3BEHO XUMHMH.

Teopusi. Y3 yero cocrost BemiecTa? Jlenumo M BEmIECTBO A0 OECKOHEUHOCTU? ATOM -
HEeJleJIMMasl 4acTUIld, COCTaBHAs YacTh BCEX BEIIECTB. MOJEKyibl. XUMHUUECKUMN IJIEMEHT.
BemecTBa npocteie U cnoxHble. O3HAKOMIIEHHE C CUMBOJaMHU 3J1ieMeHToB. CumBosl H, 0,
S, P, C, I, Br, Cl, Si. Ilonsitue xumuueckoit ¢gopmyinbsl. UucTeie BemecTBa M CMECH.
OpHoponHble M HEOAHOKpaTHble cMmecH. CrocoObl pa3ABOCHMSI CMECEH: OTCTauBaHUE,
dbunsTpoBaHUe, IEPEKPUCTALIN3AIMS, IEPETOHKA, XpoMaTorpadus.

[Ipaktuka. Jlaboparopusie pabotel: 1. MonenupyeM xumuyeckue Gopmyinbl. 2. ['oToBUM
cmecu. Ilpaktuueckue pabotel: 1. OdYucTKa TMOBApPEHHOW coNMU (UIBTPOBAHUEM H
BbIapuBanueM. 2. OuucTKa MEAHOro Kymnopoca mnepekpucramum3auus. [loasenenue
UTOroB MOAyJsl. UIrpa-BUKTOpUHA «XHUMHS BOKPYT MEHSI.

Kakmue ObIBalOT BemecTBa.

Teopus. Knaccudukarus BemecTs Ha IPOCThIC M CIOKHBIE. JleIeHNe MPOCTHIX BEIIESCTB
Ha MeTaluibl 1 HemeTauibl. CumBosel MeTauioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, An,
Hg, Ni, Cr, Mn. Kucnopon, ero otkpsitue. [lonmydyenue kuciopoma M3 mMepMaHraHarta
kanmus. CoOupaHue KHUCTOpoAa ABYMS CIOCOOaMHU: METOJOM BBITECHEHHS BO3[yXa H
METOJOM BbITeCHEHMs BOIbl. Omnpenenenue kuciaopona. ['opeHue cepsbl, yris u xenes3a B
kuciopone. Bomnopoxn - cameiii nerkuit ras. Mcropus ero otkpeitus. ['openue Bomopozna
"I'pemyuas cmech". OmnpeneneHue BoaoOpoAa, MojydeHUe. Yriekucibiid ra3. llomydyenue
ero u3 Mpamopa wid mena. OnpeaesneHue yrieKuciaoro raza ¢ MOMOIIBI0 M3BECTKOBOM
Boabel. CoctaB Bo3ayxa. M3ydenwe cocraBa Bo3ayxa. Ponp A.JlaByasbe. Ilonsatrue 00
MHEPTHBIX Ta3ax. HeoH, apron, ux npumenenue. Kucnorsl. Kwucnorsl B mnpupone.
PacTtBopenne xkwucnor B Bome. /JlelicTBHE CEpHOM KHUCIOTBI Ha TKaHb. Mepsl
MPEJOCTOPOXKHOCTH TpU paboTe ¢ Kuciaoramu. J[lelicTBUE KHCIOT Ha HWHIUKATOPBI.

OcnoBanus. PactBopenue ocHoBanuil B Boje. lllenoun. [leiicTBue mienoye Ha OpraHu3m



yesoBeka. Mephl peoCTOPOKHOCTH TIpU padoTe co mienoyaMu. JleiicTBue mienoyedt Ha
unaukatopbl. Comu. Kakue OwiBatoT conu? Conu B npupone. [loBapennas conb. Poib
MOBapeHHOW COJM B UCTOpUU 4YenoBeuecTBa. OpraHMYECKHE BELIECTBA: OEJKU, KUPBHI,
YTJIE€BOJIbI, HyKJIEUHOBBIE KUCIIOTHI, UX POJIb JJISI )KMBBIX OPTaHU3MOB.

[Ipaktuka. JlaGopatopubie paboTsl: 1. M3ydyaem cBoiicTBa MeTauioB. 2. PaccmarpuBanue
CIUTaBOB MeJU M »xene3a. 3. OOHapyKeHue KHUCIOT B MpoAyKTax nutaHus. 4. JlecTBus
UHIMKATOPOB Ha KHUCJIOTBI W meiaoud. 5. PacTtBopeHne OcHOBaHMM B Bojue. 6.
PaccmarpuBanue o0pasnoB coneil. Ilpakruueckue paGotel: 1. Ilomyuaem, coOupaem u
OnpenesieM KUCIOpOoa U Bogopod. 16 2. M3yyaem cBolicTBa METaJIOB.

A3bIK XUMUH.

Teopusi. Xumus - Hayka o BemiectBax. Kakue ObiBaroT BemiectBa? MeTaibl 1 HEMETaJUIbI.
Okcuapl, KUCIOTHI, OCHOBaHUA, CONU. DU3NUECKME W XUMUYECKUE CBOKCTBA BELIECTB.
IIpeBpamienust Bemects apyr B Apyra. [Ipu3Haku M ycllOBUS TEYEHHUsS] XUMUYECKON
peakuuu. CocraB BemecTB. Xumuueckas ¢opmyna. BanentHocts. Ornpenenenue
BaJICHTHOCTHU M0 XUMUYECKOH (opmyJie. 3aKOH COXpPAHEHUSI MAacChl BEUIECTB. XUMHUUYECKHE
YPaBHEHUSL.

[Ipaktuka. [IpakTideckas pabora «I[IpeBparmieHus BemecTs Apyr B apyray, «Omnpeaenenue
BaJICHTHOCTHU 10 XUMUYECKOH (hopmyIie», «3aKOH COXpaHEHHsI MacChl BEIIECTBY. Pemienue
XUMHYECKHX YypaBHeHMU. lloaroroBka k koiumtokBuyMy. [lonBeneHne WTOTOB MOIYIIS.
KoiutokBuym «SI3bIK XuMum».

HN3yyaeM xumMH4YecKue peakuum.

Teopust. CymIHOCTh XUMHUYECKOW peakuuu. TUIbl XUMHUYECKUX PEAKIUN: pa3IokKEHHUS,
3aMelleHuss U oOMeHa. Peakuuu 3K30- W 3HAOTEpMUYEcKue. Peakuuu oOpatumble U
HeoOpaTtumblie. CKOPOCTh XUMUYECKUX peakiuit. 17

[Ipaktuka. JlabopaTopHbie omnbiThl: 1. Pa3nokeHne Manaxuta NOpU HarpeBaHUH. 2.
3amenieHrue MeIM B pacTBOPE XJIOpUaa Melu (2) KeIe30M.

MHorooopa3sue BelecTB.



Teopus. Knaccudukanus u cBoiictsa BemniectB. MHoroodpasue BemectB. Kiaccudukanus
BEIIECTB MO cocTaBy. Okcuapl, ux coctaB. lloiyuyeHne OKCHUIOB peaklMed TOPEHUs
MPOCTBIX W CIIOXKHBIX BelecTB. COCTaBICHHE YPABHEHUW PEAKIMU TOPEHUS CIIOXKHBIX
BEIIECTB. YCJIOBUS BO3HUKHOBEHHUS U MPEKPAICHUS TOpeHUs. MEIJIEHHOE OKHUCIICHUE.
Mepsl npenynpexaeHus noxxkapon. Kiaccudukaiys okcuaoB Ha OCHOBHBIC, KUCIIOTHBIE,
amporepubie. Kucmorel, ux cocTaB, KilaccudpuKkaius Ha KHCIOPOAOCOJepkKallue u
OECKHCIIOpPOJIHBbIC, HAa OJHOOCHOBHBIE, JIBYXOCHOBHBIE W TpPEeXOCHOBHbIE. KuciaoTHbI
OCTaTOK. BalleHTHOCTh KHCIOTHOTO OCTaTKa, POJib KUCIOT sl OPTraHU3MOB PACTCHUM,
KUBOTHBIX M 4enoBeka. OcHoBaHUs, HX cocTaB. [wuapookcorpynma. Ilemoun u
HEPacCTBOPUMBIE B BOJIC OCHOBAHUs, COCTaBIeHUE (DOPMYIT COJICH 1O BAJICHTHOCTH MeTalljia
U KHACIOTHOTO ocTaTka. Kraccudukanus coiiei Ha cpeaHUe, KHUCIIbIe W OCHOBHBIE.
[TumeBast coga U ManaxuT Kak NPUMEPHI KUCIOM M OCHOBHOM COJIEH, COJIM OpPraHU3MBbI B
opraHu3Me yenoBeka. Peakuust HeHTpanu3amuu.

[Ipaktuka. JlaGopartopusie pabotel: 1. PaccMmoTpenune oOpa3lioB OKCHJIIOB, OCHOBaHUH,
cosieil. 2. HMccnenoBaHue MpoAyKTa ropeHus yrig B Kuciopoge. 3. O3HaKOMIIEHHE CO
CBOWMCTBAMU THUIAPOKCHUIOB HATPUsl, KaJIbIUs, Meau (2) uinu xenesa (3). 4. BzaumopelictBue
IEJI0YEH C KUCTIOTaMu. 5. B3aumoaencTBrue HEpacTBOPUMBIX OCHOBAHUN C KUCIIOTAMMU.
ATOM - coOCTaBHAas 4acTh BEIIIECTB.

Teopusi. AtoM. CnoxHblii coctaB aroMma. OTKpBITHE 3JIEKTPOHOB B aTtome. ONbITHI
D.Pezepdopaa mo OTKPHITHIO aTOMHOTO siApa. 3apsij aTOMHOTro siapa. Mojenu aToMOB.
[Inanetapuas moxenb atoma J.Pesepdopma. AOGcComoTHas W OTHOCUTENbHAs aTOMHas
Macca. CocrtaB simep atomoB. IIporonsl. HeitTponsl. M3oTombl. XUMUUYECKHUNA DJIEMEHT -
Pa3HOBUAHOCTh aTOMOB C OJMHAKOBBIM 3apsioM sifpa. [lonsartue o6 nonax. Ilpakrtuka.
NsroroBnenne monenu aroma. [lonBenenune nroroB moayna. Kpyraeii cron «B3rnsn Ha
MHUP BOKPYT HAC C MOMOIIBIO XUMUM.

«YTo MbI y3Haau o xumuu?» O6o01meHue Kypeca -2 Jaca.



Ne i/ Tema Koa-Bo dopma Mecto dDopMma Hara O0opynoBanue
4acoB 3aHATHS NpoBeIeHust koHTpoJast | [lman | dak
T.
Beenenue
1 BBonublii uncTpykTax no Th 2 becena Kabuner
IIPH TIPOBEICHUH
nm1abopaTopHBIX padoT.
O3naKkomnenue ¢ KAOUHEMOM XUMuU U U3yyeHue npagul mexHuKku 6e3onacnocmu
2 [Tpubops! s HAYYHBIX 2 becena Kabuner
HCCIICIOBAHHI,
nmabopaTtopHoe 000pyI0BaHKE
3 N3yuenune mpaBuia TEXHUKH 2 [Ipaktnueckoe | KaOuner 3auer
0€30MacHOCTH 3aHsTHE
«BemecTrBa BOKpYr Te0s1, OIJISIHUCH!»
4 CsoiictBa BertectB. Paznenenne | 1 JlaGopartopnoe Kabuner Odopmnenue
CMeCH KpacuTeleH. 3aHATHE 71ab0paToOpHO
ro 3aHSATHUS
5 CaoiictBa Boapl. OuncTKa BOABI. | 1 Jlabopatopuoe | KaOuner Odopmnenue
3aHATHE 1a00paTOPHO
ro 3aHATUS
6 CBOWCTBa YKCYCHOW KHCIIOTBI. 1 Jlabopatopuoe | Kabuner Odopmnenue
3aHsTHE nabopaTopHo
ro 3aHsATUs
7 JlaGopaTtopHnas pabora 4. 1 Jlabopatopuoe | KaOuner Odopmrnenue
CBoiicTBa NUTHEBOM COJIBI. 3aHATHE 71a00paTOPHO
ro 3aHsATUs
8 JlaGopaTopHas paborta 5.1 Jlaboparopuoe | Kabuner Odopmienue
CpoiicTBa yas. 3aHSITHE n1abopaTopHo
ro 3aHsATUs
9 JlaGopaTopHas pabora 6.1 JlaGopatopnass | Kabuner Odopmienue
CpaBHEHHE MOIOIIUX CBOMCTB pabota 1a00paTOpHO
Mmbuia u CMC. i paboThI
10 JlaGopaTopnas pabora 7. 1 JlaGopatopnass | Kabuner Odopmienue
HeoObr4nbIe cBOIiCTBA TaKUX pabora nabopaTopHo
OOBIYHBIX 3€JICHKH U Hoja. i paboThI
11 JlaGopaTopnas pabora 8. 1 Jlabopatopnass | Kabuner Odopmienue




[Toydenue xkucnopoaa u3 pabora nabopaTtopHo
MEPEKUCH BOJIOPOJA. i paboThI
12 Jlaboparopnas padota 9. 1 Jlaboparopuas | Kabunuer Odopmiienne
CaoiicTBa aciupuHa. pabota 1ab0paToOPHO
1 paboThI
13 JlaboparoprasipadoralO. 1 Jlaboparopuas | Kabumuer Odopmirenne
CaoiicTBa Kpaxmara. pabota 1ab0paToOPHO
1 paboThI
14 Jlabopatopnas  pabora  11. |1 Jlabopatopunas | KaOuner Odopmnenue
CBOIICTBA TJIFOKO3HI. pabota 1ab0paToOPHO
1 paboThI
15 Jlabopatopnas  pabora  12. |1 Jlabopatopnas | KaOuner Odopmnenue
CBoiicTBa  pacTUTENBHOTO | pabota 1abopaToOpPHO
CIIMBOYHOI'O MAacCeJl. i paboThI
Xumus B ObITY
16 Buibl OBITOBBIX XUMUKATOB 1 [Ipaktnueckoe | Kabuner Odopmnenue
3aHSTHE 3aHSATHUS
17 PaznoBUIHOCTH MOOIIIHX 1 [Ipaktnueckoe | KaOuner Odopmnenue
CpeACTB 3aHsTHE 3aHSATHUS
18 Crnnuku 1 Oymara: OT UCTOPHH 1 [Ipaktnueckoe | Kabuner Odopmnenue
n300peTeHUs 10 HAIUX JTHEH 3aHATHE 3aHSTHUS
19 Hcropus crexmoaenus. 1 [Ipaktnueckoe | Kabuner Odopmnenue
3aHATHE 3aHSTHUS
20 Kepamuka: ot uctopuu 1 [Ipaktnueckoe | Kabuner Odopmienue
M300peTeHUs 10 HAIIUX JTHEH 3aHATHE 3aHSATHUS
21 XHUMHS ¥ KOCMETHYCCKUE 1 [Ipaktnueckoe | Kabuner Odopmienue
cpezicTBa 3aHATHE 3aHSATHUS
22-23 [IpakTuueckas padota Ne6. 2 [Ipaktnueckoe | Kabuner Odopmienue
BriBeneHue nsaTeH pikaBuMHbL, afAThe SaHATHA
YEePHIJI, JKUPA
«YBJeKaTeJbHasi XUMHUS I IKCIIEPUMEHTATOPOB)»
24-25 CuMnarnyeckue yepHUIa: | 2 JlaGopatopnass | Kabuner Odopmienue
Ha3Ha4YeHHE, npocTeiime pabota 1a00paTOpHO
pELENTHI.. JlaboparopHas it paboTHI




paboral3.
YEpPHUIIaA».

«CeKpeTHble

26-27 Hctopuss MBUIBHBIX Iy3bIpEH. Jlaboparopuas | KabOuner Odopmienne
®u3nKa MBUIBHBIX IY3bIPEH. pabora nabopaTopHO
JlabopaTopHas paboral4. i paboThI
«MBUTBHBIE OTIBITBI».

28-29 Jlaboparopuas ~ pabora  15. Jlaboparopuas | Kabunuer Odopmirenne
«OmpeneneHue cpeapl pacTBopa pabota 1abopaToOPHO
C TIOMOUIBIO HHIUKATOPOBY. i paboTHI
WNHpukatopsl. N3menenune
OKpPAacKu WH/INKaTOPOB B
pa3IMYHBIX Cpeax.

JlaGopatoprass  pabora  16.
«[IpuroroBieHue pacTUTEITHHBIX
WH/INKATOPOB U OTIpE/ICIICHUE C
oMotk HuX pH pactBopay.

30-31 JlabopaTopHas paboral6. JlaGopatopunas | KaOuner Odopmnenue
«[lomyuenue aKBapeJIbHBIX pabota 1a00paTOpHO
Kpacok». CocTaB akBapeIbHBIX i paboThI
kpacok. [IpaBuia oOpamieHus C
HUMH

CBolicTBA BelllecTBAa

32 Mup Tak MHTEpECceH, HO KaK ero [Ipaktnyeckoe | Kabuner doTooTUET
MOHSTH 3aHATHE

33 CBoiicTBa BEUIECTB, [Ipaktnueckoe | Kabuner
IIpEBpAILEHUs BELECTB JPYT B 3aHATHE
Apyra

34-37 N3ydeHne cocraBa BeLECTBA - [Ipaktuyeckoe | Kabuner
LIEHTPAJIbHOE 3BEHO XUMUHU 3aHATHE




Kakmue OLIBaIOT BellleCTBA

38 Kakue ObIBatoT BemecTa [Ipaktuyeckoe | Kabuner
3aHATHE
39-40 S3bIK XUMUHU [Ipaktnueckoe | Kabuner
3aHATHE
MHorooopa3ue BelllecTB
41-43 N3yyaem xumMu4eckue peakiuu [Ipaktnueckoe | Kabuner
3aHATHE
44-45 MHoroo0Opasue BelecTB [IpakTnueckoe | Kabuner
3aHATHE
45-46 ATOM - cOcTaBHas 4acThb [Ipaktnueckoe | Kabuner
BEIIICCTB 3aHATHE
47 UucTeie BemecTBa U CMECH [Ipaktnueckoe | KaOuner Odopmnenue Hudposas
3aHATHE 1abopaToOPHO nmaboparopus Releon
i paboThI (maTumkx
AIIEKTPOITPOBOTHOCT
n); 3 crakaHa
XUM.00BEMOM 50 M1,
1Imnarenab Win
JIOTIaTOYKa, TBEPABIN
XJIOpUJ HATPHSL.
[{udposast maboparopust
48 OuncTKa BOJIBI OT PACTBOPUMBIX JlaGopatopuas | KaOuner Odopmnenue Hudposas
npuMecen pabota 1a60paTOPHO naboparopus Releon
i paboThI (matumk
AIIEKTPOTIPOBOJIHOCT
H);
49 Ornpenenenue TeMiepaTypbl Jlaboparopuas | Kabuner Odopmienue [Hudposas
KPUCTAJUTM3allUK BEIIeCTBa pabora 71a00paTOPHO naboparopus Releon
it paboThI (matumk
TeMIepaTypsl);
50-51 N3yuenne puznyeckux CBOUCTB JlaGopatopnass | Kabuner Odopmienue [Mudposas
METaJJIOB pabota 1a00paTOpHO nabopatopus Releon
it paboThI (matumk
TEMIIEpaTyphbl);
52 Omnpenenenne CTPyKTyphl Jlabopatopnass | Kabuner Odopmienue [Tudposas




TJIAMECHH pabora nabopaTtopHo naboparopust Releon
i paboThI (maTumx
TEeMIIEpaTyphbl);
53-54 DK30TCpPMUYCCKHE PEAKITUU Jlaboparopuas | Kabumuer Odopmirenue [udposas
pabora nabopaTopHo naboparopust Releon
i paboThI (maTumx
TEeMIIEpaTyphbl);
55-56 DHJIOTEPMUYECKUE PEAKIIUH Jlabopatopunas | KaOuner Odopmnenue Hudposas
pabota 1abopaToOPHO naboparopus Releon
i paboThI (maTumx
TEeMIIEpaTyphbl);
57 [TepenachkiieHHBIE PACTBOPHI Jlabopatopnas | KaOuner Odopmnenue Hudposas
pabota 1ab0paToOPHO naboparopus Releon
i paboThI (maTumkx
TEeMIIEpaTyphbl);
58-59 DNEeKTPOTUTHYECKAS Jlabopatoprass | Kabuner Odopmienne [Mudposas
JTUCCOTTHAITHS pabota 1a00paTOPHO naboparopus Releon
i paboThI (matumk
AIIEKTPOITPOBOTHOCT
H);
60-61 CusbHBIE U ciTa0bie JlaGopatopnas | KaOuner Odopmrnenue Hudposas
AIEKTPOJIUTHI pabota 1a60paTOPHO naboparopus Releon
i paboThI (matumk
AIIEKTPOIPOBOTHOCT
H);
62 Bnusiane Temneparypsl Ha Jlaboparopuas | Kabuner Odopmienue [Hudposas
JTUCCOITUAITUIO pabora 71a00paTOPHO nabopatopust Releon
i paboThI (matumk
AIIEKTPOIPOBOTHOCT
U U TeMIIepaTyphl );
63 BnusiHue koHIEHTpanuu JlaGopatopnass | Kabuner Odopmienue [Mudposas
pacTBOpa Ha IUCCOLMALIHIO pabota 1a00paTOpHO nabopatopus Releon
it paboThI (matumk
3NIEKTPOIPOBOTHOCT
),
64 BnusiHue pactBopuTens Ha JlabopatopHass | Kabunet Odopmienue [Mudposas




TIMCCOLIUAITUIO pabora nabopaTtopHo naboparopust Releon
i paboThI (maTumx
AIEKTPOTIPOBOTHOCT
H);
65 Omnpenenenue pH pacTBopoB. Jlaboparopuas | Kabuner Odopmiienne [udposas
pabora nabopaTopHo naboparopust Releon
1 paboThI (natuuk pH);
«UTO0 MBI Y3HAJH O XUMHH Y.
67 «YTO0 MBI y3HAJIH 0 XUMHH?». Kpyraerit cron | Kabuner Oecena
Kpyrusiit cTon
68 «YTO MBI Y3HAJIH 0 XUMHH?». Kpyrnerii cron | Kabuner becena
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