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HosicHuTebHASA 3aNUCKA

HanpaBjieHHOCTh POrpaMMBbl — €CTECTBEHHOHAYYHAsI

Bozpact obyuarommxcsi: ot 12 et go 15 ner.

Cpox peaauzauuu nporpammbl: 1 roa, 108 yaca.

PaGouas nporpamma 3aHATUN BHEYPOUHOH JIEATEIHHOCTH MO OHOJIOTHH «XHUMHUS BOKPYT HAC»
MpeHa3HaueHa I OpraHU3alliid BHEYPOUYHOH AesITeNbHOCTH o0yJarommxcs 7-9 kinaccoB MBOY «9HX3-
Tamunackas OOI».

Peanuzanus nporpammsl o0ecriedynBaeTCs HOPMAaTUBHBIMH JIOKYMEHTaAMU:

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBaHuU B
Poccuiickoit deneparum» (¢ u3M. u gom., Betyi. B cuiny ¢ 01.09.2020).

2. Meroaunueckue peKOMEHJAlMK 110 IPOEKTUPOBAHUIO JOTIOJHUTENBHBIX 00I€00pa30BaTEIbHBIX
obmiepaspuBaronux nporpamm ot 18.11.2015. MunucrepctBo oOpa3oBanus u Hayku PO

3. IIpodeccuonansuseiii cranaapt «llemaror (memarormueckasi NEATENbHOCTh B JOMIKOJIBLHOM,
HavaJIbHOM 00IIIeM, OCHOBHOM 0011IeM, cpeHeM oOmieM 00pa3oBaHuM ), (BOCIIUTATEINb, YIUTEIb))

4. Ilpuka3 MunuctepcrBa npocsenienust Poccuiickoit @enepannu ot 9 Hos6ps 2018 1. Ne 196 «O6
yrBepxaeHun [lopska opraHu3auy U OCyIIeCTBICHUs 00pa30BaTeIbHOM

JESTENIbHOCTH 110 IOMOJHUTENBbHBIM 00111e00pa30BaTeIbHBIM IPOTrPAMMAaM))

5.®enepanbubiii 3akoH 0T 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B POy

6.®enepanbHbIi NPOEKT «Ycnex Kaxxaoro pedenka» (yrB. 7 nexkadbps 2018 r.)

JononHurtenbHas o61ieoOpa3zoBareibHas MporpamMma «XUMHsS BOKPYT Hac» JaeT BO3MOXKHOCTh
KaX/J0My peOCHKY IoJlydyaThb 3HaHMS HCXOJAS M3 €ro HHTEPECcOB, CKIOHHOCTEH, crocoOHOcTell u
o0pa30BaTeNbHBIX MOTPEOHOCTEH, OCYLIECTBISIEMBIX 3a NpelaenaMu (perepanbHbIX TOCYIapCTBEHHBIX
00pa3oBaTEeNbHBIX CTAHIAPTOB U (eepaTbHBIX TOCYIAPCTBEHHBIX TPEOOBAHHIA.

HanpaBneHHOCTh pOrpaMMbl €CTECTBEHHOHAY4YHAs!, TIOCKOJIbKY OHa HpeAroiaraeT yriyojleHHOe
U3yuyeHHe OpraHWYeCcKONM M HEOPraHWYEeCKOH XMMHH, pellleHHe SKCIEPUMEHTAIbHBIX U PAacUeTHBIX 3a/ay
MOBBINIEHHOW CIOKHOCTH Mo xumuH. CojepikaHue MporpaMMbl «XHMHST BOKPYT HAac» IOMOXKET
noapoctkam 13-15 ner pacmuputh W yrayOuTh 3HAHUS 1O XUMHH, YCOBEPIIEHCTBOBATb YMEHHS
HCCIIEI0BATh

B cucreme ectecTBEHHOHaAYy4HOTO OOpa30BaHUS XMMHS 3aHMMAaeT Ba)XKHOE MECTO, OIpeessieMoe
POJIBI0 XUMHUYECKOW HAYKH B TIO3HAHUH 3aKOHOB MTPHUPO/IBI, B MATEPUAITBHOM KU3HHU OOIIECTBA, B PEIICHUH
rI100aNBHBIX TIPOOJIEM YeI0BEYeCTBa, B (DOPMUPOBAHUH HAYYHOH KapTHHBI MHPA.

[IporpaMMa BHEYpPOUYHOH JEATENBHOCTH «XHUMHs BOKpPYI Hac» CO3JaHa, 4ToObl B Ipolecce

MOJIYYCHU A O6p8.30BaHI/I${, yqamuecs HpHOGpCJ’II/I XUMHUYCCKUC 3HAHUA O 3dKOHAX U TCOPUAX, OTPAKAIOIIHUX



0COOEHHOCTH XHMHUYECKOM (OpPMBI ABMIKEHHsI MAaTE€pPUU, NPUOOPENN yMEHHsI M HAaBBIKU B IOCTAaHOBKE
XMMHUYECKOI'0 3KCIIEPUMEHTA, B pa0OTE C HAYYHOU U CIIPAaBOYHOM JIUTEPATYPOU, HAYUUIIUCH JEJ1aTh BHIBOJIbI
NPUMEHHUTEIHHO K KOHKPETHOMY MaTepuairy u 0ojee oOIIue BHIBOABI MUPOBO33PEHUYECKOTO XapakTepa.
M3yuenne XMMHUH [TOMOTAET MOHATH OOLIME 3aKOHOMEPHOCTH Ipoliecca MO3HAHUS MPUPOJIbI YETIOBEKOM,

MCTOJbI AaHAJIOTHU U SKCIICPUMCHTA, AHAJIN3 1 CUHTE3 ITO3BOJIAIOT ITIOHATH HAYKY BO BCEM €€ MHOFOO6pa3I/II/I.

XyUMUYecKHue 3HaHUS HEOOXOIMMBbI ydYallMMCs B TOBCEIHEBHON >KM3HM, MPOM3BOACTBEHHOMN
JesITeNIbHOCTH, IPOAOKEHUsT 00pa30BaHMsl U IPABUIILHOM OpUEHTAIMH [TOBEACHUS B OKPYKaIOILel cpefe.
[TporpamMma «XuMHs BOKPYT HAc» JaéT ydalluMCs BO3MOXKHOCTH TOIOJIHHUTH 3HAHUS O Mpodeccusx,
pacIIMpUTh 3HAHUS MPEAMETa XUMHH, HE0OXOIUMBIC JJIs TOJTyUeHUs JallbHEHIIIero 0Opa3oBaHusl.

[TporpaMma BHEYpOUHOI AesITENbHOCTH «XHUMHSI BOKPYT Hac" COCTaBJIeHA C Y4ETOM 000pyI0BaHUS
"Touka pocra".

HoBu3Ha nporpaMMbl COCTOUT B IMYHOCTHO-OPUEHTUPOBAHHOM 00y4YeHUH. Poib yuuTens cocTouT
B TOM, 4TOOBI CO37aTh KaKIOMY OOydJaromieMycsi BCE YCIIOBHS, JUIsI HanOojee IMOJHOTO PACKPBITUS U
peanuzanuu ero crnocoOHoctedd. Co3laTh Takue CUTYallUd C HCHOJB30BAaHUEM PA3UYHBIX METOJOB
oOyueHusi, MPU KOTOPBIX KaxAbl OOyYaroluiics MpuiaraerT COOCTBEHHBbIE TBOPYECKHE YCHIIUS H
MHTEJJIEKTyaJIbHbIE CIOCOOHOCTHU IIPU PEILIEHUH MOCTaBICHHbIX 3a/1a4.

AKTYaJIbHOCTD IPOTPAMMBI «XHUMHUS BOKPYT HACc» CO37aHa ¢ LeIblo (hOPMHUPOBAHHS MHTEpEca K
XUMHH, pacIIupeHus Kpyrozopa ydamuxcsi. OH OpUeHTHUpPOBaH Ha ydaiuxcs 7-9 Ki1accoB, TO €CTh TAaKOTO
BO3pacTa, Korja pedsitaM CTaHOBUTCS MHTEPECEH MHP, KOTOPBIA MX OKPYXKaeT M TO, YTO OHU HE MOTYT
OOBSICHUTH, a CHEIHAIbHBIX 3HAHUW elle He XxBaraeT. [leTH ¢ pOoXACHHUS OKPYXKEHBbI Pa3TMUYHBIMU
BEILIECTBAMU U JIOJKHBI YMETh 00paIaThCsi C HUMH.

IMenarornyeckasi neecoo0pa3HOCTh NPOTrPaMMBbI CBSI3aHA C BO3PACTHBIMH OCOOEHHOCTSIMU
neteil maHHoro Bo3pacTta 13-15 meT: m0003HATENBHOCTH, HAOMIOAATENFHOCTD, UHTEPEC K XUMUYECKUM
mpoleccam; keJaHueM padboTaTh ¢ JabOpaTOpHBIM 00OpYyIOBaHHEM; OBICTPOE OBJAJIEHHE YMEHUSMU U
HaBblKamMH. Kypc HOCUT pa3BHBarOLLYI0, NE€ATEIHOCTHYIO U IPAKTUYECKYIO HAMPABICHHOCTb.

Leabr mporpammel: @opMHUpOBaHUE Y y4yalIMXcs TNIyOOKOTO M YCTOWYMBOTO MHTEpeca K MHUPY
BEIIECTB U XUMUYECKUX MPEBpallleHUi, MPUOOpPEeTeHNEe HEOOXOIMMBIX MPAKTUUYECKUX YMEHHI U HABBIKOB
o 1abOpPaTOpPHOI TEXHUKE.

3agaum nporpamMmsI:

- pa3BUTH [M03HABATENIbHBIE HHTEPECHI U UHTEIIEKTYaJIbHbIE CTIOCOOHOCTH B MPOLIECCE MPOBEACHUS
XUMHUYECKOTO OKCIEPHUMEHTa, CaMOCTOSTENbHOCTh TMPUOOpPETeHHs] 3HAHUM B  COOTBETCTBUH C

BO3HHUKAOIKUMH )KXKN3HCHHBIMU HOTpCGHOCTHMI/I;



- pa3BUTh y4eOHO-KOMMYHHMKATHUBHbIE YMEHUS;

- ¢opmupoBaHUE YMEHHsS HAOMIOJaTh M OOBACHATH XMMHUYECKHE SIBJICHUS, MPOUCXOMASIINE B
pUpoje, OBITY, IEMOHCTPUPYEMBIE YUUTEIIEM;

- (opMHpOBaTH yMEHHUE Pa0OTaTh C BEILECTBAMHU, BBINOJIHATh HECIOKHBIE XMMHUYECKHE OIBITHI,
co0JIr01aTh MpaBUiIa TEXHUKU OE€3011aCHOCTH;

- BOCIMTBIBATH 3JIEMEHTHI IKOJIOTHYECKOMN KYJIBTYPBI;

OTiaM4uTeIbHOI 0CO0EHHOCTHIO JAHHON IPOrPaMMBI SIBJISIETCS TO, YTO 3aHATHS IIPEAIIOIAraloT HE
TOJIBKO M3y4E€HUE TEOPETUYECKOIO MAaTepHalla, OHU TAKXKE OPUEHTUPOBAHBI HA Pa3BUTHE NPAKTHUYECKHUX
YMEHUU Y HaBBIKOB CaMOCTOSITEIIbHOM HKCIEPUMEHTAIbHON u HCCIIEI0BATEIBCKON
NesTeNIbHOCTH ydauuxcsa. Pebsita Haywarcs CTaBUTh IPOCTEHIIME ONBITHI, paboTaThb C peaKkTUBaMH,
TUTAHUPOBATH CAMOCTOATENBHYIO paboTy HaJl BRIOpaHHOW TEMOH, 0OPMIISTh MPAKTHUECKUE PabOTHI.

DopMbl 3aHSATHIA:
-I'pynmnoBast
- UupuBuayaneHas

HnannpyeMble METANIPEAMETHBIC X JIMYHOCTHBIC PE3YJ/IbTAThl OCBOCHUS IIPOTrPaMMbI «XumMus

BOKPYI HAC»
JIn4HOCTHBIE pe3y/IbTaThl:

- C(l)OpMHpOBaHHOCTI) IIO3HABaTCIbHBIX HHTCPECOB, HHTCJUICKTYaJIbHBIX u TBOPYCCKUX

CIOCOOHOCTEN ydanmxcs;
- CaMOCTOSITENIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUM U MPAKTHUECKUX YMEHUM;

- MOTHUBaluA O6pa3OBaTeJ'IBHOI71 ACATCIIBHOCTHU IMIKOJBbHHUKOB Ha OCHOBC JIJUYHOCTHO

OPUEHTUPOBAHHOTO TOIX0/1a;
MetanpeameTHblie:
Pecynamuenvie YV/{:
- CaMOCTOSITENIbHO (OPMYTUPOBATH TEMY U IENIH YPOKa;
- COCTAaBIIATH IUIAH pelleHus yueOHON TPOoOIeMbl COBMECTHO C YUUTENIEM;

- paboTaTh 10 TUIaHy, CBEPSIsl CBOM JEHCTBUS C LIEIbI0, KOPPEKTUPOBAThH CBOIO I€ATEIBHOCTH;



- B JIMAJIOTe C YYUTEJIeM BbIPAOAaThIBaTh KPUTEPUM OLEHKU U ONPEAEIATh CTENEHb YCIEUIHOCTH
CBOEH paboTsI u paboThI IPYrux B COOTBETCTBUU c TUMU KPUTEPUSIMH.

losznasamenvuvie YVJI:

- nepepabaTbIBaTh M MpPeoOpa3oBbIBaTh MHGOPMAIIUIO U3 OJHON (QOpMBI B APYryr0 (COCTaBIATH

J1aH, TabIUILy, CXEMY);
- TI0JIB30BAThCS CJIOBAPSIMU, CIIPABOYHUKAMH,
- OCYILECTBJISATh QHAJM3 M CUHTE3,;
- YyCTaHABJIMBATh MPUYNHHO-CIICCTBEHHBIC CBSI3H;

- CTPOUTDH PACCYKACHUA,

KommyHnukatusable YV /I:
- BBICKa3bIBaTh M 00OCHOBBIBATH CBOIO TOUKY 3PEHHS;

- CJIymaTb W CJIbIIATh APYTUX, IbITATBCA IIPUHHUMATL HWHYIO TOYKY 3pCHHA, OBITb T'OTOBBIM

KOPPEKTHPOBATH CBOKO TOUKY 3PCHUS;

- AOKJIaAbIBATh O PE3yJibTaTaX CBOCro UCCICAOBAHUA, yHaCTBOBATh B JUCKYCCHHU, KPATKO U TOYHO

OTBEYATh Ha BOIPOCHI, UCIIOIB30BATH CIPABOYHYIO JIUTEPATYPY U IPYTHe UCTOYHUKN HH(POpMAIUH;

- JA0OroBapHBATBCA U HNPUXOAUTH K O6H.[CMy PCUICHUIO B COBMECTHOM ACATCIIBHOCTHU, 3aJaBaTb

BOIIPOCBI.
IIpenmeTHble pe3yJibTaThI:

B nosmasamenvrnou cghepe: — naBaThb OIpeAeNeHUs W3YUYEHHBIX MOHSTHUN; — OIKCHIBAThH
JEMOHCTPALIMOHHBIE M CaMOCTOSITENIBHO IPOBEIEHHBIE DKCIEPUMEHTBI, HCIHOJB3YS JUIsL  3TOrO
€CTECTBEHHBIHN (PyCCKMIA) SI3BIK U SI3BIK XMUMUU; — KJIACCU(PHUIMPOBATh U3YyUEHHbIE OOBEKTHI U SBICHUS; —
JieNlaTh BBIBOABI U YMO3AKIIOUEHHUS W3 HAOMIOACHWMM, M3yYEHHBIX XUMHUYECKHUX 3aKOHOMEPHOCTEH;
CTPYKTYpUpPOBaTh HM3YYEHHBIM MaTepuanl U XUMHUYECKYI0 HH(GOpMalUIo, MOJIYYEHHYI0 M3 JIPYrux

HCTOYHHUKOB,

B yennocmmuo-opuenmayuonnoi cgepe. — aHANU3UPOBATH W OLIGHUBATh IOCIEACTBUS JUIs
OKpY KaroIen cpeibl OBITOBON U MPOW3BOICTBEHHOM JCSITEIHPHOCTH YEIOBEKA; — Pa3bsICHATh Ha MpUMepax
MAaTepHAIbHOE €IMHCTBO M B3aWMOCBSI3b KOMIIOHEHTOB JKMBOW W HEXWBOW MPUPOJABI M YEIOBEKA Kak
BXHYIO YaCTh 3TOTO €AMHCTBA; — CTPOUTH CBOE IMOBEJCHHE B COOTBETCTBUU C MPUHIIUTIAMHU OEPEKHOTO

OTHOLLEHUS K MPUPO/IE.



B mpyoosoii cgpepe: — nnaHNpoBaTh U MPOBOAUTH XUMHUYECKHI SKCIIEPUMEHT; — HCIOIb30BaATh
BEILIECTBA B COOTBETCTBUM C HMX IMpEAHA3HAYEHUEM U CBOMCTBAMHM, OMUCAHHBIMU B HMHCTPYKILHUAX IO

IIPUMEHEHHUIO.

B cqbepe bezonacrocmu JHcusHeOesmelbHOCmU. — OKa3bIBaTh IEPBYIO IIOMOIIB IIPpH OTPABJICHUAX,

0XOorax M Apyrux TpaBMax, CBA3aHHBIX C BEIICCTBAMH U J'Ia60paTOpHI>IM 060py,Z[OBaHI/IeM.

COILEPKAHUE ITPOPAMMBI

BBenenue. O3HakoMiIeHMe ¢ KAOMHETOM XUMMH U M3y4YeHHE MPABWI TEXHUKH 0€30IaCHOCTH

Hewmuoro u3 ucropun xumun. Aiaxumus. XuMus BUepa, CeroHs, 3aBTpa. TexHuka 0e30macHOCTH B
kaOunere xumuu. JlabopaTtopHoe oOopymoBaHue. 3HAKOMCTBO C pa3fgaTOYHBIM OOOpPYIOBaHHEM IS
MpakTUYeCcKuX M jabopatopHbix paboT. I[locynma, e¢ Buapl W Ha3HaueHUE. PeakTHUBBI M HMX KJIACCHI.
OOparnieHne ¢ KUCIIOTaMH, IIeTI0YaMU, SIOBUTHIMHU BEIIECTBAMU. Mephl IEPBOI TTOMOIIN IPU XUMUICCKUX
OKOrax W OTpaBlieHUsiX. BpipaboTka HaBBIKOB Oe3omacHoil pabotThl. JleMoHCTparus. YAUBUTENbHBIC
omnbIThl. JlTabopaTtopHas pabota. 3HAKOMCTBO ¢ 000PYAOBaHUEM IS TPAKTUYECKHUX U JTA0OPAaTOPHBIX padoT.

«BemecTBa BOKpYr Tedsi, oriasHuch!» BemectBo, ¢usnueckue cpoiicTBa BemiecTB. OTinuune
YHUCTBIX BELIECTB OT cMecel. CriocoObl pazneneHus cMecell. Boga. Muoroe niu mbl 0 Helt 3Haem? Boja u ee
cBoiicTBa. Uto HeoObiyHOTO B Bone? Boma mpecHas u mopckas. CrocoObl OYMCTKH BOJBI: OTCTaBaHHUE,
bunbTpoBanue, oobeszapaxxkuBanue. CTONOBBIN YKCYyC B YKCycHas acceHns. CBOWCTBA YKCYCHON KHUCIOTBI
u ee ¢usnonoruueckoe BosnercTeue. [lurbeBas coma. CpoiicTBa u npuMeHeHue. Yaii, coctaB, CBOMCTBA,
(dbu3moIOrNUecKoe AEHCTBME HA OpraHu3M denoBeka. Mputo win Mbuia? OTinune X03sHCTBEHHOTO Mblia
ot tyanetHoro. lllenounoi xapakrep x034iCTBEHHOro Mblia. CTUpanbHbIe TOPOUIKUA U APYTHE MOIOIIHE
cpenctBa. Kakue mopouiku camble onacHble. Hamo nu omacarbest KUAKUX MOIOMIUX CpeAcTB. JIOCHOHBI,
TyXW, KpeMbI U Tipouas napdromepus. MoryT M npeacTaBisTh ONACHOCTh KOCMETHYECKUE MpernapaThl?
MoskHO T caMOMYy U3TOTOBUTH nyxu? MHorooOpasue JeKapCTBEHHBIX BemlecTB. Kakue jgexkapcTBa Mbl
0OBIYHO MOKEM BCTPETHUTH B CBOEH JoMalTHel anTeuke? ANTeuHblIi o u ero cBoiicTa. [louemy iox Hao
JepKaTh B TUIOTHO 3aKYTIOPEHHOU CKIISTHKE. «3eIeHKay WM pacTBOP OpMiTnaHTOBOrO 3eeHoro. [lepekuce
BoJIopoAa u ruaporneput. CBOMCTBA MEPEKUCH BOJOPOAA. ACTUPHUH WIIA alleTUIICATUITMIOBAS KUCIOTA U
ero cpoicTBa. OmacHOCTs NpU NPUMEHEHMM acnuprHa. Kpaxman, ero CBOWCTBA M IPUMEHEHHE.
OOpazoBanue Kpaxmala B JHUCTBhSIX pacTeHuil. [roko3a, ee CBOWCTBa W MpUMEHEHue. MaprapuH,
CIIMBOYHOE U PACTUTENLHOE MacIo, cano. Yero Mbl 0 HUX He 3HaeM? PacTuTenbHbIE U dKUBOTHBIE Macla.

JlaGopaTtopnast pabota 1. CBolicTBa BemecTB. PazneneHue cMecu KpacuTenei.

JlaGopaTtopHnast pabota 2. CBotictBa Bojbl. [IpakTideckas padboral.O4rcTka BOIBI.

JlaGopatopHas pabora 3. CBOHCTBa YKCYCHOM KUCIOTHI.



JlaGopaTtopHnast pabota 4. CBOWCTBa MUTHEBOM COJIBI.

JlabopaTtopHast pabora 5. CBolicTBa yasi.

JlaGopaTtopHas pabota 6. CBoCcTBa MbLIA.

JlaGopaTtopHnas pabora 7. CpaBHeHHE MOIOIINUX CBOMCTB Mbuta 1 CMC.

JlaGopaTtopHas pabota 8. MI3roToBUM 1yXH CaMH.

JlabGopaTtopHnast pabota 9. HeoObIuHbIe CBOMCTBA TAKUX OOBIUHBIX 3€JICHKH U H0]1a.

JlabGopatopnast padora 10. [Tonyuenue kuciopojia u3 Nepekrucu BoJA0Po/Ia.

JlabopaTopHaspaboral 1. CBoiicTBa actiupuHa.

JlaGopaTopnasipadotal2.CBoiicTBa Kpaxmaia.

JlaGopaTtopHnas padotal3. CBoiicTBa IIIIOKO3HI.

Jlaboparopraspabotal4. CBoiicTBa paCTHTEIHLHOTO U CITMBOYHOTO MAaCel.

«YBJeKkaTeJbHasi XUMHUS I SKCIIEPUMEHTATOPOB»

CuMmnaruyeckue YepHuia: Ha3HaYeHHe, TPOCTEHIINEe PELeTThI.

CocraB akBapebHBIX Kpacok. [IpaBuiia oOpalieHus ¢ HUMHU.

Hcropus MpuIbHBIX IMy3bIped. @U3MKa MBIIBHBIX ITY3bIPEH.

CocTaB MIKOJIBHOTO MeJa.

Nunukatopsl. U3MeHeHnEe OKpacKu UHIUKATOPOB B PA3IUYHBIX CPEIAX.

JlaGopaTtopHas pabotal5. «CexpeTHbie YepHIIAY.

Jlaboparopuas padotal6. «IlomyueHue akBapeIbHBIX KPACOK.

JlaGopatopHas pabotal7. «MbIIbHBIE OIBITBD.

JlaGopatopHas pabota 18. «Kak BbIOpaTh MIKOIBHBIN ME».

Jlaboparopras padota 19. «/3roToBIIeHNE MIKOJIBHBIX MEIKOBY.

JlaboparopHuas padota 20. «Onpenenenue cpepl pacTBOpa ¢ TOMOIIBIO HHIHUKATOPOBY.

Jlaboparopuas pabota 21. «lIpurotoBneHne pacTUTENbHBIX WHAUKATOPOB U OMpEIENICHUE C
nomoltpio HUX pH pactBopay.

«CBoiicTBa BeleCcTB» HOCHUT O3HAKOMHTENBHBIA XapakTep, pacCUWTaH Ha pPa3BHTHE
TF0003HATENFHOCTH, MHTEpPECa K XUMHUH.

Teopus. Ilpesenrtanus Kypca: ey U 3aqa4d, OpraHu3anus 3aHaTui U ux crnenuduka. [Ipenmer
xumuu. [Ipoucxoxaenue ciosa "xumus". MecTo XMMUU CpeId HAYK O IPUPOJIE.

[IpakTnka. 3HaKOMCTBO ¢ rpynmnod. MHCTpyKTa)k MO MNpaBWiaM TOBEJCHHS Ha 3aHATHSAX.
[IpakTrueckas paboTta «3HAKOMHMCS C XHMHYECKOU J1abopartopueit, ee 000pyAoBaHUEM, C MpaBUIaMHU
O6e3onmacHoctu B Hei». [lenoBas wurpa «IlnanupoBanue paboThl OOBEIUHEHHS Ha YYEOHBIH TOI».

3HAKOMCTBO C KaJICHAApEM KOHKYPCHBIX MCpOHpHHTHﬁ.



Bxonnas nuarnoctuka. AHkeTa «3Har0 — He 3Hat0. YMeIo — He ymeo». 14

CpoiicTBa BemiecTBa.

Teopus. BemectBo u teno. BeurectBa BOKpyr Hac U B Hac camux. CBONCTBa BEILECTB: arperaTHoe
COCTOSIHME, LIBET, 3alaX, 3JEKTPONPOBOJHOCTb, TEIJIONPOBOAHOCTh U T.J. 3a4€M HY>KHO 3HaTh CBOMCTBa
BemlectB? KameHb - mepBblii 00BEKT H3ydeHMsI uesoBeka. [IpeBpallieHue BeLIECTB JAPYr B JIpyra.
Xumnueckas peakuus. 1IpuzHaku U ycioBus T€UEHUS XUMHUYECKUX peakUui. ['opeHbe - 0J1Ha U3 nepBhIX
XUMUYECKUX PEaKIMid, M3BECTHBIX YeOBEeKY. Posib OrHs B CTaHOBIICHHH YenoBeKa. JlereHapl 1 Mugsl 00
orue. Bemectsa roproune u Heroproure. M3yuenne peakuiuy ropeHus..

[TpaxTuka. Jlaboparopuslie onbIThl: 1. PaccmarpuBanue mpeiMeToB, CAETaHHBIX U3 OJTHOTO U TOTO
&Ke BellecTBa. 2. PaccmarpuBaHue NHpeaMeETOB, CAETAaHHBIX M3 pa3HbIX BeulecTB. 3. PaccMarpuBanue
BEIIECTB C pa3HbIMU (pru3nyeckumu cBoiicTBaMu. [Ipaktuueckue paboTsl: 1. M3yuaem cBOWCTBa BEIIECTB.
2. [IpoBoAMM XMMHYECKHE PEAKLMH C LEIbI0 BbISBICHUS NPU3HAKOB U YCIOBUN TECYEHHUS XUMHUYECKOU
peakuuu. DKCKypcus B alTeKy.

H3yuenne cocTaBa BelmecTBa - HEHTPAJIbHOE 3BEHO XMMMHU.

Teopus. U3 gero coctost BemecTBa? J{earmo Jid BEmecTBO 10 OECKOHEYHOCTH? ATOM - HeAeTuMast
4acTHIa, COCTAaBHAsl 4acTh BceX BellecTB. Mouekyibl. XUMUYECKUN 3eMeHT. BemiectBa mpocteie u
cinoxkable. O3HakoMIIeHHEe ¢ cuMmBoiamu 3iemeHToB. CumBonel H, 0, S, P, C, I, Br, Cl, Si. Ilonsarue
xumuueckoi popmynsl. Uncteie BemecTBa U cMecu. OQHOPOIHBIE U HEOIHOKpaTHbIE cMecH. CriocoOsl
pa3BOEHMsSI CMecel: OTCTauBaHue, QUIbTPOBAHUE, IEPEKPUCTAIIIN3AlUS, IEPErOHKa, XpoMaTorpadus.

[Tpaktuka. Jlaboparopusle pabotel: 1. Mogenupyem xumuueckue Gopmynsl. 2. ['0ToBUM cMecH.
[TpakTuyeckue paboTsl: 1. OuncTka MOBapeHHOW coiM (MIBTPOBAHMEM M BbIMapuBaHueM. 2. OuncTKa
MEJIHOTO Kynopoca nepekpucraumsanus. llonsenenne nroros moayis. Mrpa-sukropuna «XuMusi BOKpyr
MEHS.

Kakmne 0bIBaloT BemecTsa.

Teopus. Knaccuukanus BemecTB Ha NPOCThle M CIOXHBIE. JleneHue MpoCThIX BEIIECTB Ha
Metautel 1 HemeTayuiel. CumBoiel MetamuioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn.
Kucnopon, ero otkpeitue. [lonyuenue kucnopoaa u3 nepmanranara kaiaus. CoOupanue KUCI0poaa AByMsI
croco0aMM: METOJOM BBITECHEHMs BO3JyXa M METOJIOM BbITeCHEHMs BOAbl. OmpeneneHue KUCIOopoJa.
I'openue cepsl, yriisg u xeneza B kuciaoponae. Bogopon - camelil nerkuil ras. McTopust ero OTKpBITHS.
I'openue Boopona "I'pemyuas cmecs". OnpeneneHne BOAOPOIa, MOTyYeHUe. Y IIeKucbii ras. [lomydyenne
ero u3 mMpamopa win mena. OnpeneneHue YriaeKuciaoro raza ¢ MOMOIIbI0 M3BECTKOBOM BOAbl. CocTaB
Bo3ayxa. M3yuenue cocraBa Bo3nyxa. Pons A.JlaByaswe. [lonarue 06 mHepTHBIX razax. HeoH, apron, ux

MMPUMCHCHUC. Kucnotsl. Kuciotsl B npupoze. PaCTBopeHI/IC KHCJIOT B BOAC. I[CﬁCTBPIC CCpHOﬁ KHUCJIOTBI Ha



TKaHb. Mepbl MPEeIOCTOPOKHOCTU Mpu padboTe ¢ Kuciotamu. JlelicTBUE KHUCIOT Ha HMHAUKATOPBI.
OcHoBanus. PactBopenue ocHoBanuii B Boje. lllenoun. JleiicTBue 1mienoueil Ha OpraHu3M yesoBeka. Mepsl
MIPEIOCTOPOKHOCTH TpH padboTe co menodamu. [elictBue menode Ha nHAMKaTOphl. Conu. Kakue ObIBatOT
comu? Comu B mnpupope. IloBapeHHas cosib. Ponb MOBapeHHON C€OJMM B HMCTOPUU YEJIOBEYECTBA.
Opranuueckue BelIECTBA: OENKH, KHUPBI, YIJIEBOJbI, HYKICHMHOBbIE KHUCIOTBI, MX POJb JJS JKHUBBIX
OpPraHHU3MOB.

[TpakTuka. Jlaboparopusie padotel: 1. M3ydaem cBoiicTBa MeTauioB. 2. PaccmaTpuBaHue CIIaBOB
Meau u xenesa. 3. O6HapyXeHre KUCIOT B MPOAYKTax NuTanus. 4. JIeficTBUS HHANKATOPOB Ha KUCIIOTHI U
miennoyn. 5. PactBopenne ocHoBaHui B Boje. 6. PaccmarpuBanue 00pasioB cotieid. [IpakTudyeckue paboThI:
1. I[TonydaeMm, cobupaeM u ornpeaesnsieM Kuciaopoa 1 Bogopoa. 16 2. M3ydaem cBoiicTBa MeTaIoB.

S3bIK XUMHH.

Teopusi. Xumus - Hayka o BemecTBax. Kakue O6biBatoT Bemectsa? Metasuibl 1 HemeTamibl. OKCUIbI,
KHCIIOTHI, OCHOBaHMsI, cosii. DU3nveckre U XMMUYeCKHUe CBOICTBa BeliecTB. [IpeBpalienus BemecTs Apyr
B apyra. [Ipu3Haky u yclioBHUs Te€4eHUS XUMHUYecKoi peakiuu. CocTaB BemecTB. XuMuueckas Gopmya.
BanentHocts. Onpenienienne BaICHTHOCTH 1O XUMUYECKOH (opMyIie. 3aKOH COXPaHEHHUSI MacChl BEIIECTB.
XUMUYECKUE YpaBHEHHUSI.

[Tpaktuka. Ilpaktuueckas pabota «lIpeBpaiieHus BemecTB Ipyr B aApyray, «OmpenencHue
BaJICHTHOCTH IO XUMHYECKON (hopmyie», «3aKOH COXPaHEHHUs Macchl BELIECTBY». PellleHne XMMHUECKUX
ypaBHeHuH. [loaroroBka k koymokBuyMy. [lonsenenne nroros moayis. KomiokBuym «SI3bIk XuUMuW.

H3yyaem xumu4ecKHe peakium.

Teopus. CylHOCTb XUMHUYECKON peakuu. TUIbl XMMUYECKUX PEAKIMN: pa3IOKEHNUs, 3aMELICHUS
n obmeHa. Peakuum 3k30- U 3HHoTepMuueckue. Peakuuu oOpatumbele u HeoOpatumble. CKOpPOCTb
XUMHUYECKHX peakuui. 17

[Tpaktuka. JlJabopaTopHsle onbIThI: 1. Pa3noxenue manaxura npu HarpeBaHuu. 2. 3amMelieHre MeIu
B PacTBOpE XJIopuaa Meau (2) jxene3om.

MHoroo0pa3ue BelecTs.

Teopus. Knaccudukanus u cBoiicTBa BemecTB. MHoroo6pasue BemectB. Kiaccudukaiys BemecTs
1o cocraBy. Okcuapl, ux cocras. [losydeHne OKCHI0B peakiel ropeHus MPOCThIX U CIOKHBIX BEIIECTB.
CocraBiieHne ypaBHEHUI peaKly TOPEHNUS CII0KHBIX BELECTB. Y CJIOBUSI BOSHUKHOBEHHUS U MPEKPAIIECHUS
ropenus. MenjeHHOe OKHUCIeHHE. Mepbl mpeaynpexaeHus mnokapoB. Kiaccudukanus OKCHIOB Ha
OCHOBHBIE, KUCTIOTHBIE, aMpoTepHble. KucnoTel, ux cocras, KiaccuuKaus Ha KUCIOPOJ0CoAepKallinue U
0eCKUCIOPOHbIE, HA OTHOOCHOBHBIE, IBYXOCHOBHBIE U TPEXOCHOBHBIE. KHCIOTHBIN ocTaTOK. BageHTHOCTH

KHCJIOTHOI'O OCTAaTKa, pOJib KHUCJIOT IJIA OPraHU3MOB paCTCHHﬁ, JKMBOTHBIX W 4YCJIOBCKA. OCHOBaHI/IH, nx



cocraB. ['uapookcorpymnmna. [l{eno4yn u HepacTBOpUMbIE B BOJI€ OCHOBAaHHUSI, COCTaBiIeHHE (HOPMYI COJIeil 1o
BAJICHTHOCTH METaJlla M KUCIOTHOTrO ocTtatka. Kiaccudukanus conelr Ha cpeiHue, KUCIbIE U OCHOBHBIE.
[Inmesas coma ¥ MalaxUT Kak IPUMEPHI KUCIOW M OCHOBHOW COJIEH, COJIM OPIaHU3MBI B OpPraHU3MeE
yesioBeka. Peakius HedTpanu3anuu.

[Ipaktuka. JlabopaTopusie pabotel: 1. PaccMoTpeHre oOpa3IioB OKCHIOB, OCHOBAaHUM, COJICH. 2.
HccnenoBanue npojykra ropeHust yrisg B kuciopone. 3. O3HaKOMJIEHHE CO CBOMCTBAaMH TMAPOKCHIIOB
HaTpusi, Kanbuusa, Memu (2) wim kxeneza (3). 4. B3aumopeiicTBue mienoyedl ¢ KUCIOTaMH. O.
B3anMopeiicTBue HepaCTBOPUMBIX OCHOBAHUM C KUCIIOTAMH.

ATOM - COCTaBHas 4acTh BELIECTB.

Teopus. Atom. CioxHbiii coctaB aroma. OTKpeITHE 3JEKTPOHOB B atoMe. OnbiTel D.Pesepdopra
[0 OTKPBITHIO aTOMHOTO s1pa. 3apsa] aToMHOro sjapa. Mogenu aromos. IlmanerapHas mozaenb aroma
D.Pezepdopna. AOcomioTHass M OTHOcUTeNbHass aTomHas Macca. CocraB sigep aToMoB. I[IpOTOHBI.
Helitponsl. M30tonbl. XUMUYECKUN 3JEMEHT - Pa3HOBUIHOCTh aTOMOB C OJMHAKOBBIM 3apsiioM sjipa.
[Tonsitue 00 nonax. [Ipaktuka. MU3rorosnenue moaenu aroma. [loaseaenue uroros MmoayJist. Kpyrislii ctos
«B3rnsan Ha MUp BOKPYT HAC € IOMOIIBbIO XUMHUN».

«Uto MbI y3HaM 0 XuMHHu?» O600611eHNEe Kypca -2 yaca.



TemaTnveckoe IJIAHUPOBAHUE

Tema Kou-Bo dopma Mecto ®opma Hara Ob6opynoBanue
Ne 4acoB 3aHATHA NMpOBeAeHUs koHTpoas | [lna | dakr.
n/n H
BBenenue
1 | Broansiii uHCTpYKTaX 110 Th mipu 2 becena Kabuner
IPOBEICHUHT
71a00paTOPHBIX padoT.
O3nakomnenue ¢ KAOUHEMOM XUMUU U U3YYEHUE NPAGUI MEXHUKU De30nacHocmu
2 | IIpuGopsl 17151 HAYYHBIX UCCIIEIOBAHUH, 2 Becena KaOuuer
nabopaTopHoe 000py0BaHUE
3 | U3ydyeHne mpaBmI TEXHUKU 2 [IpakTrueckoe Kabuner 3auer
0e30MacHOCTH 3aHSTHE
«BemecTBa BOKpYr Te0s1, OTJITHUCH!»
4 | Caoiicta BemecTB. Pa3genenue cmecu 1 JlaboparopHoe Kabuner Odopmnenue
KpacuTele. 3aHATHE 1a00paTopHO
ro 3aHsATHUs
5 | CaoiicTBa Bobl. OUUCTKA BOJIBI. 1 JlaGopaTopHoe Kabuner Odopmnenue
3aHsTHE 1abopaTopHO
ro 3aHATUs
6 | CaoiicTBa YKCYCHOM KHCIOTHI. 1 JlaGopatopHoe Kabuner Odopmiienne
3aHsTHE 1abopaTopHO
ro 3aHATUs
7 | JlabopaTtopnas pabora 4. CBoiicTBa 1 JlaGopatopHoe Kabuner Odopmiienne
MUTHEBOU COJIBI. 3aHATHE nabopaTopHO
ro 3aHATUs
8 | JJaboparopnas paGota 5. CBoiicTBa yasi. 1 JlaGopatopHoe Kabuner Odopmiienne
3aHsTHE nabopaTopHO
ro 3aHATUs
9 | JIabopatopnas pabGora 6. CBoiicTBa 3 JlaGopatopHas Kabuner Odopmiienne
MBI, Wsrorosnenne  Mbuta B pabora nabopaTopHO
JIOMAIIIHUX YCTIOBUSAX i paboTHI




10 | JlabopatopHas pabora 7. CpaBHEHHE JlaGopaTopHas Kabuner Odopmnenue
MOFOIIHMX CBOMCTB Mbu1a 1 CMC. pabota nabopaTopHO
1 paboThI
11 | JlabopatopHas pabora 8. H3roroBum JlaGopaTopHas Kabuner Odopmnenue
JyX¥W CaMHU. pabota nabopaTopHO
1 paboThI
12 | JlabopatopHas pabora 9. HeoObrunbie JlaGopaTopHas Kabuner Odopmnenue
CBOMCTBA TaKMX OOBIYHBIX 3€TICHKU U pabota nabopaTopHO
Hona. 1 paboThI
13 | Jlaboparopnas pabota 10. [Tonyuenue Jlaboparopnas Kabuner Odopmnenue
KHCJIOPO/a U3 TIEPEKUCH BOAOPO/IA. pabora 1a00paTopHO
1 paboThI
14 | Jlaboparopnaspaboral 1. CBoiicTBa Jlaboparopnas Kabuner Odopmnenue
acrupuHa. pabora 1abopaTopHO
1 paboThI
15 | JlabopaTtopHaspaboral2. Jlaboparopnas Kabuner Odopmnenue
CaoiicTBa Kpaxmaia. pabora 1abopaTopHO
1 paboThI
16 | JlaGoparopnast pabotra 13. CBoiicTBa Jlaboparopnas Kabuner Odopmnenue
TJTFOKO3BI. pabora nabopaTopHO
i paboThI
17 | JIaboparopHnasipaboral4. CaolicTBa JlaGopatopHas Kabuner Odopmiienne
pPacTUTEIHLHOTO U CIIMBOYHOTO Maced. pabora nabopaTopHO
i paboThI
Xumus B ObITY
18 | Buabl OBITOBBIX XUMHUKATOB [IpakTHueckoe Kabuner Odopmnenue
3aHATHE 3aHATHS
19 | Pa3HOBUAHOCTH MOIOIIUX CPEJICTB [IpakTrueckoe Kabuner Odopmnenue
3aHSTHE 3aHATUSA
20 | Cnnuku 1 Oymara: OT UICTOpUHU [IpakTnueckoe Kabuner Odopmiienne
n300peTeHNs 10 HAINX JTHEeH 3aHSITHE 3aHATHS
21 | Hctopwus CTEeKIIOACIHS. [IpakTrueckoe Kabuner Odopmnenue
3aHSTHE 3aHATUSA
22 | Kepamuka: OT HCTOpHM U300pETEHUS J10 [IpakTnueckoe Kabuner Odopmiienue
HAIIUX JTHEH 3aHSITHE 3aHATHS




23 | XuMHS ¥ KOCMETHYECKUE CPEICTBA 1 [IpakTrueckoe Kabuner Odopmnenue

3aHATHE 3aHATHS

24 | TlpakTrueckas pabota Ne6. 2 [TpakTuueckoe Kabuner Odopmnenue
BriBenieHue MATEH prKaBYMHBI, YSPHUIL, 3aHATHE SaHATIA
KHUpa

«YBJleKaTeJIbHAS XUMUS JIs1 IKCIEPUMEHTATOPOBY

25 | CuMratudecKue 4epHuiIa: Ha3HAUYCHHE, 2 Jlaboparopuas Kabuner Odopmnenue
npocreimme peuentsl.. JlabopatopHas pabora 71a00paTopHO
paboral5. «CekpeTHbIe YSPHIIIAY. 1 paboThI

26 | ctopusit MBUIBHBIX MTy3bIpeii. du3uka 2 JlaGopaTopHas Kabuner Odopmrnenue
MBUIBHBIX TTy3bIPEH. pabota 71a00paToOpHO
JlaGopatopnast paboral7. «MbUIbHBIE 1 paboThI
OTIBITBIY.

27 | CocraB IITKOJIEHOTO Mena. 2 JlaboparopHas Kabuner Odopmnenue
JlaGopatopHass pabota 18. «Kax pabota 1a00paTopHO
BbIOpaTh MIKOJIBHBIA MEID». 11 paboThI
JlaGopatopHas pabota 19.

«M3roToBIIEHNE ITKOIBHBIX MEIKOBY.

28 | JlaboparopHas pabota 20. 2 JlaGopatopHas Kabuner Odopmiienne
«OmpeneneHne cpeabl  pacTBopa C pabota 1a00paToOpHO
MIOMOIIBIO0 UHIUKATOPOBY. i paboTHI

Nunukaropel. M3MeHeHue OKpacku
WH/INKaTOPOB B PA3JIMYHBIX CPEAax.

JlaGopatopHas pabota 21.

«IIpuroroBienne PacCTUTENBHBIX
UH/IUKATOPOB M ONpefelieHHe ¢
noMouieio HuX pH pactBopay.




29 | Jlaboparopnas paboral6. «IlomydeHue JlaGopaTopHas Kabuner Odopmnenue
aKBapeIbHBIX Kpacok». CocraB pabora 71a00paTopHO
aKBapEeJIbHBIX KpacoK. [IpaBuna i paboThI
oOpalneHus ¢ HUIMH
CaoilicTBa BelecTBa
30 | Mup Tak HHTEpeceH, HO KaK ero IMOHSTh [IpakTrueckoe Kabuner doTOOTUET
3aHATHE
31 | CpoiicTBa BemIEeCTB, MPEBPAIICHHS [IpakTuueckoe Kabuner
BEIIIECTB IPYT B Ipyra 3aHSTHE
32 | M3ydeHue cocTaBa BEUIECTBA - [IpakTrueckoe KaOuuer
[EHTPAJIbHOE 3BEHO XHUMHUHU 3aHATHE
Kakue 0b1BalOT BelecTBa
33 | Kakue ObIBatoT BemecTBa [IpakTyeckoe Kabuner
3aHSTHE
34 | S3pIk XUMUH [IpakTrueckoe Kabuner
3aHATHE
MHorooopa3ue BemecTB
35 | M3y4yaeM XMMHYECKHE PEAKITUU [IpakTrueckoe Kabuner
3aHsTHE
36 | MHoroobpa3ue BemecTB [IpakTryeckoe Kabuner
3aHSTHE
37 | AToM - cocTaBHas 4acTh BEIIECTB [IpakTryeckoe Kabuner
3aHATHE
38 | UmcTsle BemecTBa U CMECH [IpakTnueckoe KaOuner Odopmnenue Hudponas
3aHSTHE 1a00paTopHO naboparopus Releon
11 paboTHI (maruux

AIEKTPONPOBOJTHOCTH);
3 crakaHa
XHUM.00BEMOM 50 mi1,
[ITTaTEIb WA
JIOTIaTOYKa, TBEPAbII
XJIOPH]T HATPHS.

[udposas mabopatopust




39 | Ouncrtka BOJBI OT PACTBOPUMBIX JlaGopaTopHas Kabuner Odopmnenue Hudposas
npumeceit pabota nabopaTopHO naboparopus Releon
1 paboThI (matuuk
AJIEKTPONPOBOJAHOCTH);
40 | OmpenesneHre TeMIEPATYPhI Jlaboparopuas Kabuner Odopmnenue [udposas
KPUCTAJUTM3allUY BEIleCTBa pabora 1abopaToOpHO nabopatopus Releon
i paboTHI (IaTYMK TEMIIePaTypBbl);
41 | V3y4yeHue pU3NIECKUX CBOICTB JlaGopatopHas Kabuner Odopmiienne [Mudposas
METaJIIOB pabora 1abopaToOpHO nabopartopus Releon
11 paboTHI (IaTYMK TEMIIePATYpBbI);
42 | Ompenenenue CTPYKTYphI IUTAMEHU JlaboparopHas KaOuner Odopmiienne [Mudposas
pabora 1abopaTopHO nabopartopus Releon
11 paboTHI (IaTYMK TEMIIEPATYPBbI);
43 | DK30TepMUYECCKUE pPEaKIIUU Jlaboparopuas Kabuner Odopmrnenue [udposas
pabora 1abopaTopHO nabopartopus Releon
11 paboTHI (IaTYMK TEMIIEPATYPBbI);
44 | DHIOTEpMUYECKUE pEaKIIun Jlaboparopuas Kabuner Odopmnenue [udposas
pabora 1abopaTopHO nabopartopus Releon
11 paboTHI (IaTYMK TEMIIePATYPBbI);
45 | TlepeHachllieHHBIE PACTBOPHI JlaGopaTopHas Kabuner Odopmnenue Hudposas
pabota 1a00paToOpHO naboparopus Releon
1 paboTHI (IaTYMK TEMIIEePaTypBbl);
46 | DNEeKTPOIUTHYECKAs AUCCOIHAITUS JlaboparopHas KaOuner Odopmnenue Hudponas
pabota 1a00paToOpHO naboparopus Releon
11 paboThI (maruux
JIEKTPOIIPOBOJIHOCTH);
47 | CunibHbIe U ca0ble JIEKTPOJIUTHI JlaGopatopHas Kabuner Odopmiienne [Mudposas
pabora nabopaTopHO nabopatopust Releon
1 paboThI (maruuk
JIEKTPOIIPOBOJIHOCTH);
48 | BiusiHue TemnepaTypbl Ha JlaGopatopHas Kabuner Odopmiienne [Mudposas
JIUCCOITUAITHTO pabora nabopaTopHO nabopatopust Releon
i paboThI (maTumk

IIEKTPOTIPOBOTHOCTHU H
TEeMITEPaTyphI );




49 | BiusiHUE KOHIIGHTpPAllUU PacTBOpA Ha JlaGopaTopHas Kabuner Odopmnenue Hudposas

JTUCCOLIUAITUIO pabota nabopaTopHO naboparopus Releon
1 paboThI (matuuk
AJIEKTPONPOBOJAHOCTH);
50 | BausiHue pacTBOpPUTEINS Ha Jlaboparopuas Kabuner Odopmnenue [udposas
JTUCCOITUAITHTO pabora 1abopaToOpHO nabopatopus Releon
i paboTHI (marumx
AIEKTPONPOBOJAHOCTH);
51 | Onpenenenue pH pacTBOpOB. JlaGopaTopHas Kabuner Odopmnenue Hudposas
pabora 1abopaTopHO naboparopus Releon
1 paboThI (maTuuk pH);

52 | Peakuus HeHTpamu3aluu. Jlaboparopnas Kabuner Odopmnenue [Hudposas
B3aumoneiicTBue rujpokcuia HaTpUs C pabota 1ab0paTopHO naboparopus Releon
COJISTHOM KMCJIOTOM. 1 paboThI (maTuuk pH);

53 | CpoiicTBa OpOMHOI1 BOJIBI Jlaboparopnas Kabuner Odopmnenue Hudposas

pabora 1abopaTopHO naboparopus Releon
1 paboThI (maTYuK ONTHYECKON
IUIOTHOCTH);
54 | [InaBneHue U KpUCTAIUTH3ALIUS CEPBI JlaGopaTopHas Kabuner Odopmrnenue [udposas
pabota 1a00paToOpHO naboparopus Releon
1 paboTHI (IaTYMK TEMIIEePaTypBbl);
55 | lleruaparanus coseit JlaboparopHas KaOuner Odopmnenue Hudponas
pabota 1a00paTopHO naboparopus Releon
1 paboTHI (TaTYMK TEMIIEePaTyphbl);
«UTO MBI Y3HAJIH 0 XUMHUH ?».

56 «YT0 MBI Yy3HAIM O XUMHUH?». Kpyrasriit cron Kabuner Oecena
Kpyraslii cton

57 | «UTo MBI y3HAJIM 0 XHMHH?». Kpyrasriii cron Kabuner becena




