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HosicHuTeILHAS 3aIUCKA
HanpaBjieHHOCTH NPOrpaMMbl — €CTECTBEHHOHAYYHAs
Bo3pact o0yuarommxcsi: ot 12 et go 15 ner.
Cpok peasu3zanuu nporpammsi: 1 rox, 108 ygaca.

Pabouast mporpaMma 3aHSATUHA BHEYPOUHOH MAESATENBHOCTU IO OHOJOTUU «XUMUSA
BOKPYI Hac» TNpelHa3HaueHa JJig OpraHu3aldd JIOMOJHUTEIBHOTO 00pa3oBaHUs
oOyuaromuxcs 7-9 Kiaccos.

Peanuzanus mporpaMMbl 00ecrieyuBaeTCs HOPMATUBHBIMU JIOKYMEHTAMHU:

1. ®enepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obOpazoBanuu B Poccutickoit @eaeparuu» (¢ u3M. u Joi., BcTym. B cuty ¢ 01.09.2020).

2. Meroguyeckue PEKOMEHAAIMU MO  IMPOECKTUPOBAHUIO  JOMOJHUTEIBHBIX
o011eo0pa3oBaTeNbHbIX 00mIepa3BuBamux mnporpamm oT 18.11.2015. MunuctepctBo
oOpazoBanus u Hayku PD

3. Ilpodeccuonanpuniii crangapt «llemaror (memaroruueckas nESTEIbHOCTH B
JOIIKOJIbHOM, HayajdbHOM OOIIEM, OCHOBHOM OOIIEeM, cpeaHeM oOiieM oOpa3oBaHUN),
(BocTIMTaTEIb, YUUTEIIH)

4. IIpuka3z MunucrepctBa npocsenienus: Poccuiickoit @enepanuu ot 9 Hos0pst 2018
r. No 196 «O0 ytBepxknenuu [lopsiaka opraHu3anuu U OCYIECTBICHUS 00pa30BaTeIbHON

JESTELHOCTH 110 IOTIOJIHUTEILHBIM 00111e00pa30BaTeIbHBIM MPOrPAMMaM)

5.®enepanbubiit 3akoH OT 29.12.2012 No 273-D3 «O6 obpazoBanuu B POy

6.DenepanbHbIN TPOEKT «Y crex Kaxaoro peoeHka» (yrB. 7 nekabps 2018 r.)

JononHutenbHas oOuieoOpa3oBarenbHas ImporpamMma «XUMHUSL BOKPYT Hac» JaeT
BO3MOXHOCTh Ka)KJIOMY pEOCHKY MOJydaTh JOMOJHHUTEILHOE O0pa3oBaHUE HCXOHS U3 €ro
WHTEPECOB,  CKJIOHHOCTEH, CIOCOOHOCTEH ¥  00pa3oBaTEIBHBIX nOTpeOHOCTEM,
OCYILIECTBIISIEMBIX 3a TpefenamMu  (QeAepaibHbIX TOCYAapCTBEHHBIX  00pa30BaTEIbHBIX
CTaHAAPTOB U (eepATbHBIX TOCYIaPCTBEHHBIX TPEOOBAHMIA.

HanpaBineHHOCT, mporpaMMbl €CTECTBEHHOHAay4YHas, IIOCKOJIbKY OHa Mpearoiaraet

yrayOJeHHOe  W3YYeHUE  OpraHMYecKOM W HEOPraHMYeCKOW  XHMMUM,  pEIlCeHUE



AKCIIEPUMEHTAJIBHBIX U PACUETHBIX 33/1a4 MOBBIIICHHON CIOXHOCTH 1O XumMuu. CoxepxaHue
nporpaMMbl «XHUMHSI BOKPYT HAac» MOMOXKET mojapocTtkaMm 13-15 meT pacmmputh U yriyOuThb
3HAHMS 10 XUMHUH, YCOBEPLICHCTBOBATh YMEHUS UCCIIEI0BATh

B cucreme €cTeCTBEHHOHAay4HOro OOpa3oBaHUS XHMHS 3aHMMaeT Ba)XHOE MECTO,
OIPENENSIEMOE POJIBI0 XMMHUUYECKONW HAayKH B ITO3HAHWM 3aKOHOB IIPUPOJIBI, B MATEPUATIBLHOU
KU3HU  OOIIECTBA, B PEIICHUU TIJIOOAIbHBIX MPOOJIEM YelOBEYEeCTBa, B (POPMUPOBAHUU
Hay4YHOM KapTHUHBI MUPA.

JlononHuTeNnbHAs 0OLIe00pa3oBaTenpHas MporpamMma «XuUMHUSL BOKPYTI Hac)» CoO37aHa,
YTOOBI B MPOLECCE MOIYYEHUS JONOJHUTEIBHOTO XUMHUYECKOrO OO0pa3oBaHUs Yydalluecs
npuoOpeny XUMUYECKHE 3HAHHMS O 3aKOHAaX M TEOpHsX, OTPaXaroluX OCOOCHHOCTH
XUMHUYECKON (OpMBbI JIBUKEHUS MaTepuu, NpUOOpEeNd yMEHHs] M HaBBIKM B IOCTAaHOBKE
XUMUYECKOTO AKCIEPUMEHTA, B padOTe C HAyYHOW U CIPABOYHON JUTEPATypOH, HAYUHIHCH
JeNlaTh BBIBOJBl INPHUMEHUTENBHO K KOHKPETHOMY MaTepuany M 0Oojee oOlue BBIBOABI
MHUPOBO33pEHYECKOr0 XapakTepa. M3yueHne XumMun nomMoraeT noHsATh o0L1e 3aKOHOMEPHOCTH
MpOLECCa TMO3HAHUS TPUPOJBI YEJTOBEKOM, METOAbl AHAJIOTMH M DKCIIEPUMEHTA, AHAINA3 U
CUHTE3 MO3BOJISIIOT MOHATh HAyKy BO BCEM €€ MHOI000pa3uu.

XVUMHUYECKHE 3HAHUSI HEOOXOIUMBI YUYAIIUMCSl B TOBCEHEBHOM KU3HH, TPOU3BOICTBEHHOM
JESTeNIbHOCTH, MPOJOJDKEHUsI OOpa3oBaHMs M NPaBUJIBHOM OpHEHTAalMKW T[OBEACHUS B
okpyxatomeid cpene. I[Iporpamma «Xumus BOKpYr HAac » Ja€T y4YallUMCS BO3MOYKHOCTH
BbIOpaTh NMpoduiib 00yUeHHUsl, TOMOJIHUTh 3HAHUS O MPOPECCUsix, paCIIMPUTh 3HAHUS IIPEeIMETa
XUMHH, HEOOXOUMbIE AJIs TTOJTyYeHUs JalbHEHIIero 00pa3oBaHusl.

JononHutenbHas oOuieoOpazoBaresibHas nporpaMma «XUMHs BOKPYT Hac' cOCTaBlieHa C
yueroM obopyaoBanus "Touka pocra".

HoBu3Ha nporpaMMbl COCTOMT B JINYHOCTHO-OPHUEHTUPOBAHHOM 00ydeHHH. Ponp yuurtens
COCTOUT B TOM, YTOOBI CO3JaTh KaXI0My 00ydYaroleMycsi Bce yCIIOBHUS, JJi1 HAauOOJee MOJTHOro
pPacKpbITUSl U peanu3anuu ero crnocobHocteil. Co3gaTh Takue CUTYallMM C WCHOJB30BaHHUEM
Pa3IMYHBIX METOJ0B 00YUYEHHUsI, IPU KOTOPBIX KaXKIbIi 00yUYaIOIIUIiCs MpuiiaraeT COOCTBEHHbIE

TBOPUYCCKUC YCHUIINA N HHTCIJICKTYaJIbHBIC CITOCOOHOCTH IIpH PCUICHUHU IMOCTABJICHHBIX 3aa4.



AKTYaJIbHOCTD TPOTPaMMBbI  «XHWMHUSI BOKPYT Hac» Co37aHa C Ieibi0  (HOPMUPOBAHHUS
WHTEpeca K XUMHUHU, PACIIUPEHUsT Kpyro3opa ydanuxcs. OH OpUEHTHPOBAH HA ydamuxcs 7-9
KJIACCOB, TO €CTh TaKOI'0 BO3pacTa, KOTja pedsTaM CTaHOBHUTCS HMHTEPECEH MHUP, KOTOPBIH HX
OKPYXKaeT U TO, YTO OHU HE MOTYT OOBSICHUTB, a CIICIIMATbHBIX 3HAHUN €IIe He XBaTaeT. JleTn C
POXKJICHUST OKPY>KEHBI pa3TMYHBIMH BEIIECTBAMU U JOJDKHBI YMETh 00paIlaThCsi C HUMHU.

Ileparornueckast 1eJ1eco00pa3HoOCTh NMporpaMMbl CBsI3aHa c BO3PACTHBIMHU
O0COOEHHOCTSIMU JIeTel JaHHOTO Bo3pacta 13-15 jeT: ar0003HATENHHOCTD, HAOTIOIATEILHOCTD;
MHTEpeC K XMMHUYECKHM IIpoIleccaM; >KeJIaHueM padoTaTh ¢ Ja0OpaTOPHBIM 000PYyIOBaHUEM;
OBICTpOE OBJIAJICHHE YMEHUSIMU U HaBblkaMu. Kypc HOCHUT pa3BUBAIOIIYIO, NCSITEILHOCTHYIO U
MPaKTUYECKYIO0 HAIPABICHHOCTb.

Hear nporpammpl: PopMupoBaHUe Yy ydalIuxcsl IIyOOKOr0 M yCTOMYHMBOTO MHTEpeca K
MUPY BEIIECTB M XUMHUYECKUX TMPEBPAILICHUIN, MPUOOPETCHUE HEOOXOAMMBIX MPAKTUUYECKUX
YMEHUM ¥ HABBIKOB I10 JJA00paTOPHOM TEXHUKE.

3ajauM XUMHMYECKOI0 KPYKKa

- pa3BUTh IO3HABATEJIbHBIE MHTEPEChl W HHTEIIEKTYallbHbIe CIIOCOOHOCTH B TIpoIlecce
IPOBEACHUS XHMHYECKOTO JKCIIEPUMEHTA, CaMOCTOATEIIBHOCTh NPHOOPETCHHUS 3HAHUU B
COOTBETCTBHUH C BOZHUKAIOIIUMU KU3HEHHBIMU MTOTPEOHOCTIMU;

- pa3BHUTh YUeOHO-KOMMYHUKATHBHBIC YMCHUS,

- (dopmupoBaHrUe YMEHHS HAOII01aTh U OOBSICHATh XMMUYECKHUE SBJIICHUS, TPOUCXOISAIINEC B
pupo/ie, ObITY, IEMOHCTPUPYEMBIC YUUTEIIEM;

- (opmupoBaTh ymMeHHE pabOTaTh C BEIIECTBAMH, BBHITIOJHATH HECIOXKHBIE XUMHYECCKUE
OTIBITHI, COOJIFOAATh TIPaBUJIa TEXHUKU OE30MIaCHOCTH;

- BOCIHUTBIBATH DJIEMEHTHI SKOJIOTHYECKON KYJIbTYPHI,

OTIMYUTEJbHON O0CO0EHHOCTBIO JAHHOW TMPOTpaMMbl  SIBJISIETCS TO, YTO 3aHATHUS
MPEANoJIaraloT He TOJBKO U3YUYEHUE TEOPETHUUECKOTO MaTepualia, OHU TakKe OPUEHTHUPOBAHBI
Ha pPa3BUTHE MPAKTUYECKUX YMEHUU U HABBIKOB CAMOCTOSITEILHON SKCIEPUMEHTAIBHOU U

HCCHGHOB&TGHBCKOﬁ ACATCIIbBHOCTU YUAIIUXCA. PebOsra Hay4aTCia CTaBUTh HpOCTGfIIHHC OIIBITHI,



paboTaTh C peakTUBaMH, MJIAHUPOBATH CAMOCTOSITENIbHYIO pa0bOTy HaJ BBIOpAHHOW TEMOM,
0o(OPMIISATH TPAKTUIECKUE PAOOTHI.

DopMbl 3aHATHIL:
-I'pynnoBas
- UnauBuiyanbHas

I[lnanupyemblie MeTanpeaMeTHbIE H JIUYHOCTHBIE Pe3YJIbTATHI OCBOCHHUS KPYKKA « XUMHS

BOKPYTI Hac»
JInyHOCTHBIE pe3yJIbTaThI:

- CCI)OpMI/IpOBaHHOCTB IMO3HABATCJIbHBIX HMHTCPCCOB, HMHTCIUICKTYAJIbHBIX HW TBOPYCCKHUX

CIIOCOOHOCTEN yJarmxcs;
- CaMOCTOSITENIbHOCTh B IPUOOPETEHNU HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUH;

- MOTHUBaNUA O6p830BaT€HBHOﬁ ACATCIBHOCTH IIIKOJIBHUKOB Ha OCHOBC JIMYHOCTHO

OPUEHTUPOBAHHOI'O NIOAX0/1A;
MeranpeamerHsbie:

Peaynamuenvie YV/I:

CaMOCTOATENLHO (POPMYIIHMPOBATH TEMY U IIEJIU YPOKa;

COCTABJISITh IJIaH PEIIeHUs] Y4eOHOU MPOOIeMbl COBMECTHO C YUUTENIEM;

paboTath 10 TUTaHy, CBEPSISt CBOU JICUCTBUS C IIEJIbI0, KOPPEKTUPOBATH CBOIO JEATEIHHOCTD;

- B JMajore ¢ Yy4HUTeJIeM BbIpabaThiBaTh KPUTEPUU OLEHKH U ONPEIENSITh CTEleHb
YCHEIIHOCTH CBOE€M paboThl M pabOThl APYTHX B COOTBETCTBUU C OSTUMU KPUTEPHUSIMHU.

lloznasamenvnvie YV/I:

- mepepabaThiBaTh U MpeoOpa3oBbIBaTh MHGOPMALMIO W3 OJHON (OPMBI B IPYTyIo

(cocTaBisATh IJIaH, TAOIUILY, CXEMY);

- MOJIb30BAaTbCA CIIOBAPAMMU, CIIPABOYHUKAMMU,



- OCYIICCTBJIATH aHAJIN3 U CUHTC3,
- yCTaHaBJIMBAaTb MIPUYIMHHO-CJICACTBCHHBIC CBA3H,

- CTPOUTH pacCyKJIECHUS;

Kommynukatusubie YV /I
- BBICKa3bIBaTh U 0OOCHOBBIBATh CBOIO TOUKY 3PEHUS;

- CIyloaThb MU CJIIBIIIATL APYTUX, IIBITATHCA IIPUHUMATL NHYIO TOYKY 3PpCHUA, OBITH TOTOBBIM

KOPPEKTUPOBAThH CBOIO TOUKY 3PCHUS;

- JIOKJIa[(bIBATh O PE3yJIbTaTax CBOETO UCCIEAOBAaHUs, Y4aCTBOBATh B IUCKYCCUU, KPATKO U
TOYHO OTBEYaTh HAa BOIPOCHI, HCIOJIb30BaTh CIPABOYHYIO JUTEpPATypy H Apyrue

MCTOYHHUKYU UH(POpPMALINH;

- A0TOBAPUBATLECA U IIPUXOJUTH K 06H16My PCOICHUIO B COBMECTHOM ACATCIBHOCTH,

3a/1aBaTh BOMPOCHI.
IIpenmeTHbIE pe3yJIbTATHI:

B nosznasamenvrou cghepe: — naBath OmNpeNeNCHUS MU3YUYCHHBIX TOHSATUN; — OMUCHIBATH
JEMOHCTPALlUOHHBIE M CAMOCTOSITENIBHO TPOBEACHHBIE AKCIEPUMEHTBI, HUCHOJIB3YS IS
ATOT0 €CTECTBEHHBIN (PYCCKUM) SI3BIK U S3bIK XMMUU; — KJIACCU(DHUIIMPOBATH W3YUYCHHBIC
OOBEKTHI U SIBJICHUS; — JIeJaTh BBIBOALI U YMO3AKIIIOUEHUs U3 HAOJIOJICHUM, N3yUYEeHHBIX
XMMHUYECKUX 3aKOHOMEPHOCTEN; — CTPYKTYPUPOBATH U3YUECHHBIN MaTEPUAl U XUMUYECKYIO

uH($OpPMAaILKIO, TOJYYEHHYIO U3 IPYTUX UCTOUYHUKOB;

B yennocmno-opuenmayuonnot cgpepe: — aHaau3upoBaTh U OLICHUBAThH MOCIEICTBUS IS
OKpYXarome cpeapl OBITOBOM W TPOU3ZBOJCTBEHHOM JIEATETHLHOCTH YEIOBEKA,

Pa3bACHATH HA IPUMEPAX MATEPUAIBHOE €IMHCTBO U B3aUMOCBSI3b KOMIIOHEHTOB KUBOH U
HEXKMBOW TMPUPOJBI M YEJIOBEKA KAK BAXXKHYIO 4YacTh 3TOT0 €IWHCTBA; — CTPOUTH CBOE

IMMOBCJICHNUEC B COOTBCTCTBUU C IIPUHIUITAMHU 6epe>1<H0r0 OTHOHICHH: K ITPHUPOJIC.



B mpyooesoii cgepe: — TaHMpPOBATH W TPOBOJUTH XUMHUYECKUA DKCIICPUMEHT; —
WCIIOJB30BaTh BENIECTBA B COOTBETCTBUM C WX MpPEJIHA3HAYCHHEM U CBOWCTBaMHU,

OIIMCAaHHBIMHU B HHCTPYKIUAX 110 IIPUMCHCHUIO.

B cgepe 6ezonacnocmu orcuznedeamenvHocmu. — OKa3blBaTh TMEPBYIO TMOMOINb MpU
OTPABJICHUSX, OXKOraxX M APYTUX TPAaBMaX, CBS3aHHBIX C BELIECTBAMU U JIaOOPATOPHBIM

000py/1I0BaHUEM.

BBenenne. (O3HakoMjieHHEe ¢ KAaOMHETOM XMMHUM W HM3y4YeHHe TNPABWI TEXHUKHU
0e3omacHOCTH

Hemnoro w3 wucropum xumuun. Anxumus. XUMUS BYEpa, CErONHs, 3aBTpa. |exXHHKa
Oe3zomacHocT B KaOuHete xumuu. JlabopaTtopHoe oOopyaoBaHUE. 3HAKOMCTBO C
pa3laTOYHBIM 00OPYJOBAHMEM JJIA MPAKTUYECKUX U JabopaTopHbix pabot. Ilocyna, e¢
BUIbl U Ha3zHaueHuWe. PeakTuBbl W uX Kiaccel. OOpallleHHe C KHUCJIOTaMH, IIeJIoYaMu,
SAIOBUTBIMM BElIECTBaMH. Mepbl TMEpBOM MOMOIIM MPU XUMHUYECKHX OXKOrax u
oTpaBiicHUSAX. BbeipaboTKa HaBBIKOB Oe301acHOM padoThl. JleMoHcTpalys. Y IUBUTEIILHBIC
onbIThl. JlabopaTopHass pa®oTa. 3HAaKOMCTBO C OOOpYAOBaHHEM ISl MPAKTUYECKUX U
1abopaTOPHBIX PadoT.

«BemecTBa BOKpYr Telsi, orjsiHuch!» BemiecTBo, ¢u3nueckue CBONCTBA BEIIECTB.
Otanuue 4ucThIX BemecTB oT cMmecei. CriocoOnl pa3neneHus cmecei. Boga. MHoroe am
MBI 0 Hell 3HaeM? Boma m e cBoiictBa. UTo HeoObuHOro B Bojie? Boma mpecHas u
Mopckas. CrocoObl OYMCTKH BOJBL: OTCTaBaHWe, (QuiIbTpoBaHUE, 00€33apa’kKUBaHUE.
CronoBelli  yKCyC M YKCycHass 3cceHuus. CBOMCTBa YKCYCHOM KHCIOTBI H €€
dbusuonornyeckoe Bozaelicteue. [lurheBas coma. CpoiicTBa u mpuMeHeHue. Yaii, cocras,
CBOMCTBa, (DU3MOJIOTUYECKOE JCHCTBHE Ha OpPraHuM3M YenoBeka. MbUIO WM MbLIa?
OTnuuue XO03SMCTBEHHOrO Mbula OT TyaseTHoro. lllenouHoil xapakTep XO3sIiICTBEHHOTO
Mbuta. CTUpaJIbHBIE TIOPOIIKH MU JPYrue Morolme cpeactBa. Kakue MOpomKd camble
onacHble. Hamo nm omacatbesi XKUIKUX MOIOUIMX CpPeACTB. JIOChOHBI, AyXH, KpeMbl U

npoyas napgromepusi. MOryT Jid IpeacTaBiIsITh OMAaCHOCTh KOCMETHYECKUE MIpernaparhbl?



MosxHO M caMOMy HM3rOoTOBUTH Oyxu? MHorooOpasue jekapCTBEeHHbIX BemecTB. Kakue
JIEKapCTBa MBI OOBIYHO MOKEM BCTPETUTH B CBOCH JOMAINTHEH anTedke? ANTEUYHBINA MO U
ero cpoiictea. [louemy 1o HamoO JaepkaTh B IUIOTHO 3aKYIIOPEHHOW CKIISTHKE. «3€JICHKa»
WM pacTBOp OpHILTMAHTOBOrO 3eineHoro. Ilepexknch Bogopoaa m rujgponeput. CBoMCTBa
NEPEKUCU BOJOPOJA. ACHHPHUH WM aUETUJICATULIUIOBAas KHUCIOTa U €ro CBOMCTBA.
OnacHocTh mpH NpUMEHEHWH acnupuHa. Kpaxman, ero cBoilcTBAa U TNPUMEHEHUE.
OObpa3oBanue kpaxmajia B JIMCThAX pacTeHuil. [7oko3a, ee CBOWCTBA M MpPUMEHEHHE.
MaprapuH, CIMBOYHOE U PACTUTEIBHOE Macio, cano. Yero Mbl O HMX HE 3HAaeMm?
PacTtuTenpHble U )KMBOTHBIE Macia.

JlaGopartopnas pabota 1. CoiicTBa BeniecTB. Pa3nenenue cMecu KpacuTemnen.
Jlabopatophas pabota 2. CoiicTBa Boabl. [IpakTuueckas padoral.OuncTka BOAbI.
JlaboparopHas pabota 3. CBoMCTBa YKCYCHOUM KUCIIOTHI.

JlabopatopHas pabota 4. CBOMCTBa TUTHEBOM COJIBI.

JlaGoparopnas padota 5. CBoiicTBa yas.

Jlabopartopnas padota 6. CBoiicTBa MbLJA.

Jlabopatopnas pabora 7. CpaBHeHHE MOOIIHMX cBoMcTB Mbuta 1 CMC.

JlaGopartopnas pabota 8. I3roToBUM QyXu CaMH.

Jlabopatopnas pabota 9. HeoObiuHbIE CBOWCTBA TAKUX OOBIYHBIX 3€JIEHKH U HOJIa.
Jlabopatopnas pabota 10. [Tonydyenne Kuciaopo/ia u3 MepeKkruc BoI0poa.
JlaGoparopuaspabotal 1. CBolicTBa acnupuHa.

JlabopaTtopHuasipaboral2.CBoiicTBa kpaxmana.

Jlaboparopnas pabotal3. CBoiicTBa ITIOKO3HI.

JlaboparopHnasipabotal4. CBolcTBa pacTUTEIHHOTO U CIMBOYHOTO MacCell.
«YBJIeKaTeJbHAS XUMHUSA VISl IKCIIEPUMEHTATOPOB»

CumnaTtuyecKkue YepHusia: Ha3HaueHue, NPOCTEHIIINE PELEThI.

CocTaB akBapenbHbIX Kpacok. [IpaBumna oOpaiienus ¢ HUMH.

Hcropust MBUIBHBIX IMy3blpel. PU3nKa MBUIBHBIX ITy3bIPEN.

CocTaB HIKOJILHOT'O Mea.



Nupukartopsl. I3MeHEHNE OKpAaCKh MHAUKATOPOB B PA3JIUYHBIX CPEAaX.

JlabopatopHas pabotal5. «CekpeTHbIe YepHUIaY.

JlabopaTtopHas pabotal6. «IlomydeHne akBapeabHBIX KPACOK).

JlaGoparopHas padotal /. «MBUIbHBIE OIBITHD.

JlaGoparopHas pabota 18. «Kak BbIOpaTh MIKOJIBHBIN ME.

JlaGoparopnas pabota 19. «3roToBiaeHrEe MIKOJbHBIX MEJTKOBY.

JIaboparopnas padota 20. «OnpeneneHue cpeabl pacTBOpa ¢ IOMOIIBIO HHIUKATOPOBY.
JlabopaTtopHas pabota 21. «[IpurotoBieHre pacTUTEIbHBIX HHANKATOPOB U ONpE/CICHUE
¢ nomMo1ibo HUX pH pacTBopay.

«CBoiicTBa BelIeCTB» HOCUT O3HAKOMHTEIBHBIA XapaKTEp, PAaCCUATaH Ha pa3BUTHE
M0003HATETFHOCTH, UHTEPECa K XUMUHU.

Teopus. Ilpe3eHTanus Kypca: Uelad M 3aJayd, OpraHu3alys 3aHATHA U UX Clenu(uka.
[Tpenmet xumun. [IporcxoxkaeHue ciaosa "xumus'". MecTo XUMUU CpEIN HAYK O MPHUPOJE.
[IpakTuka. 3HakOMCTBO ¢ rpynmnoil. MHCTpyKTax Mo MpaBuiiaM MOBEACHUS Ha 3aHATHUSX.
[TpakTuyeckas paboTa «3HAKOMHUMCSI C XUMHUUECKOHN JTabopaTtopueid, ee 000pyI0BaHUEM, C
npaBuwiIaMu O0e3omacHoCTH B Hely. JlenmoBas urpa «IlnanupoBanue padboThl 00bETUHEHUS
Ha y4eOHBII roa». 3HAKOMCTBO C KaJIeHIapeM KOHKYPCHBIX MEPONPHUSITUH.

Bxonnast nuarHoctuka. AHKeTa «3Hal — He 3HaK0. YMEIo — He yMeto». 14

CBoiicTBa BeniecTsa.

Teopusa. BemectBo u teno. BemecrBa Bokpyr Hac U B Hac camux. CBOMCTBa BENIECTB:
arperaTHoe COCTOSIHME, LBET, 3amax, 3JIEKTPOIPOBOMHOCTb, TEIUIONPOBOAHOCTb WU T.[.
3aduemM HYXHO 3HATh CBOMCTBa BemiecTB? KameHb - mepBbld OOBEKT M3Y4YCHUS YEJIOBEKA.
[IpeBpamenne BewiecTB Apyr B apyra. Xumudeckas peakuus. [IpusHaku v ycinoBus
TEUCHUS XUMHUUYECKHX peakuuid. ['OpeHbe - OJHa U3 MEpPBBIX XUMHUYECKUX PEAKLUM,
U3BECTHBIX uYesoBeKy. Poib OrHs B cTaHOBiIeHUHU uyenoBeka. JlereHasl 1 Mudbl 00 OTHE.
BemecTtsa roproune u Heroprouue. Mzydenne peakuuy ropeHus.

[IpaxTuka. JlabopatopHusie onbIThl: 1. PaccmarpuBanue nmpeaMeToB, CIeIaHHBIX U3 OJTHOTO

H TOT'O K€ BCUICCTBA. 2. PaCCManI/IBaHI/Ie npeaAMETOB, CACIAHHBIX W3 PAa3HbBIX BCIICCTB. 3.



PaccmaTtpuBanue BelecTB ¢ pa3HbIMU QU3nYecKuMH cBoiicTBamu. [IpakTudyeckue paboThI:
1. 3yuaem cBoiicTBa BemiecTB. 2. [[poBOAMM XMMHYECKUE PEAKIUH C LETbIO BBISBICHHS
IIPU3HAKOB U YCIOBUN T€UEHUSI XUMUYECKOW PEAKIIUU. DKCKYPCHUS B alITEKY.

HM3yuenue cocrtaBa BellecTsa - HEHTPAJIbHOE 3BEHO XUMMH.

Teopus. U3 yero cocrost BeniectBa? Jlenrmo JiM BEIIECTBO 10 OECKOHEYHOCTU? ATOM -
HEJeIMMas 4acThlla, COCTaBHAsA 4acTh BCeX BEHIECTB. Momekysbl. XUMUYECKUN AJIIEMEHT.
BemectBa npocTeie U cioxHble. O3HaKOMJIEHHE ¢ CUMBOJIaMU 37eMeHTOB. CumBouibl H, 0,
S, P, C, I, Br, Cl, Si. Ilonsitue xumuueckoit ¢opmyinbl. UHCThIe BEIIECTBA U CMECH.
OpHoponHble M HEOAHOKpaTHbiE cMmecH. CrnocoObl pa3ABOCHHS CMECEH: OTCTauBaHUE,
bunbTpoBaHKe, MEPEKPUCTATIIN3ALINS, IEPETOHKA, XpOoMaTorpadusi.

[Ipaktuka. Jlaboparopusie pabotsl: 1. Monenupyem xumuueckue dhopmyinbsl. 2. ['oToBUM
cmecu. llpaktuueckue pabotel: 1. OumcTka NOBapeHHOW coJin (UIBTPOBAHHEM U
BbllTapuBaHueM. 2. OuHCTKa MEOHOTO Kymopoca mnepekpucramum3anus. [loasenenue
UTOroB Moayis. Urpa-sukroprHa «Xumus BOKPYT MEHS.

Kakue ObI1BaIOT BelecTsa.

Teopus. Kmaccudukanus BemecTB Ha MPOCThIE U CIIOXKHBIC. JleneHne MpOCThIX BEIIECTB
Ha MeTayuibl U HeMeTaliel. CuMBoiibl MetalioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au,
Hg, Ni, Cr, Mn. Kucnopoa, ero otkpeitue. [lonyuenue kucimopoga w3 IMepMaHTaHaTa
kanus. CoOupaHue Kuciopoia ABYMsI CIOCOOAMHU: METOJOM BBITECHEHHS BO31yXa U
METOZOM BBITECHEHUS BOAbL. OmnpeneneHne Kuciopoaa. ['opeHue cepel, yris U xkKene3a B
kuciopojie. Bomopon - cameiii jerkuid ra3. cropust ero otkpeitusi. ['opeHne Bomopoa
"I'pemyuas cmecs". OnpenesieHHe BOOOPOAA, MONTYUYEHHE. YTIEKUCHbl ra3. [lomydeHune
ero u3 mMpamopa win mena. OmnpeneneHue yIrJeKHUCIOro rasa ¢ IOMOIIBI M3BECTKOBOM
Boabl. CoctaB Bo3nyxa. M3ywenuwe cocraBa Bo3ayxa. Ponp A.JlaByasbe. Ilonsarue 06
WHEPTHBIX Ta3ax. HeoH, apron, ux npumenenue. Kucnotel. Kucmotel B mnpupoe.
PactBopenne xucimor B Boae. /JlelWicTBue CepHOM KMCIOTBI Ha TKaHb. Mepsl
MPEAOCTOPOKHOCTH TpU paboTe ¢ Kucinoramu. JIelicTBUE KHUCIOT HAa WHIUKATOPBHI.

OcnoBanusi. PactBopenue ocHoBanuii B Bojie. Illenoun. JleiicTBue mienodeit Ha opranu3m



4enoBeka. Mephl peIoCTOPOKHOCTH TpU paboTte co menodamu. JleicTBue mienoyeit Ha
naaukaropel. Commu. Kakwe OwBator comu? Comu B mpupone. [loBapennas coinb. Poib
MOBapeHHOW COJM B UCTOpUU yenoBedecTBa. OpraHUYECKHE BEIIECTBA: OENKH, KUPBI,
YIJIEBOJIbI, HYKJICMHOBBIEC KHUCIIOTHI, UX POJIb ISl )KUBBIX OPTaHU3MOB.

[IpakTuka. JlabopaTopusie padoTsl: 1. M3ydaem cBoiicTBa meTamioB. 2. PaccMmarpuBanue
CIUTaBOB MeaM U kene3a. 3. OOHapykeHHe KHUCIOT B MpoAykTax nurtanud. 4. JleiicTBus
WHIMKATOPOB Ha KHCIOTBI W wienoud. 5. PactBopeHne ocHoOBaHWii B Boue. 6.
PaccmarpuBanne o0pasioB coneit. [lpaktuueckue pabotei: 1. Ilomydaem, cobupaem u
ONpenesieM KUCIOpOa 1 BoaopoAd. 16 2. M3yuyaeM cBOMCTBA METAIIIOB.

S3bIK XUMHUH.

Teopus. Xumus - Hayka o BenecTBax. Kakue ObiBatoT BemectBa? MeTauibl 1 HEMETaJUIbI.
Okcunpl, KUCIOThI, OCHOBaHMS, coiu. Du3nueckne M XUMHYECKUE CBOMCTBA BEILECTB.
[IpeBpamiennss BemiecTB Apyr B apyra. IIpu3Haku W yclIOBUS TEYEHUS XHUMHUYECKOU
peakimu. CoctaB BemiecTB. Xumudeckas (opmyna. BanentHocts. OmpeneneHue
BAJICHTHOCTU 10 XUMHUYECKOU (popmyJie. 3aKOH COXPAHEHHSI MAaCChl BEIIECTB. XUMHUUECKUE
YpaBHEHHUSI.

[Ipaktuka. [Ipaktuueckas padora «IIpeBparmieHus BemecTB Apyr B Apyray, «OnpeaeneHue
BaJICHTHOCTH TI0 XUMHUUYECKOU (popMyIie», «3aKOH COXpaHEHUSI MacChl BemecTB». Pemenue
XMMHUYECKUX YypaBHeHUH. [loaroroBka k kosuiokBuymy. lloaBeneHue WTOroB MOIyJIS.
KomnokBuyMm «SI3b1k XUMUW.

N3yyaem xummn4yeckune peakumnu.

Teopuss. CymHOCTh XMMHMYECKOM peakuMu. THUNbl XMMUYECKMX PpEaKUUW: pa3lO0KEHHS,
3aMmelnieHus U oOMeHa. Peakium 3K30- W sHAOoTepMuYeckue. Peakiuu oOpaTUMbie U
HeoOpaTtuMbie. CKOPOCTh XUMUYECKHUX pPeakiuid. 17

[Ipaktuka. JlaGopatopHbie ombIThl: 1. Pa3nokeHue wManaxuta TpuU HarpeBaHuu. 2.
3amelnieHre MeIi B pacTBOPE XJIOpHIa MEAH (2) KEIE30M.

MHorooopa3sue BelecTs.



Teopus. Knaccudukamnus u cBoiictBa BemecTB. MHorooopasue Bemects. Knaccuduxarms
BEIIECTB MO cocTaBy. OKcuipl, WX cocraB. [lojlydeHHE OKCHIOB pEaKLHEl TOpEeHHs
IPOCTBIX U CIIOKHBIX BemecTB. COCTaBICHUE YpAaBHEHHM pPEAKIMM TOPEHHUS CIOKHBIX
BEILIECTB. YCJIOBHS BO3HMKHOBEHHMS M IPEKpallEHUsi TopeHus. MemIeHHOe OKHUCIICHHE.
Mepsl npenynpexienus noxapoB. Kiaccudukaius OKCHIOB Ha OCHOBHBIE, KHCIIOTHBIE,
amporepabie. Kucnorsl, MX cocTaB, KiIacCUPUKalMg Ha KUCIOPOAOCOAEpKAIIUE U
OECKHUCIIOpOAHbIE, HAa OJIHOOCHOBHBIC, JIBYXOCHOBHBIE U TPEXOCHOBHBIC. KHCIOTHBIIM
OCTAaTOK. BaJICHTHOCTh KHCIOTHOIO OCTaTKa, pojb KUCJIOT Ui OPraHW3MOB pPaCTECHHU,
KUBOTHBIX M 4yenoBeka. OcHoBaHMs, uX cocTtaB. [mapookcorpynma. Illenoun un
HEpacTBOPUMBIE B BOJIE OCHOBAHUS, COCTABJIICHHE (POPMYJT COJIEN IO BAJIEHTHOCTH METaslia
U KHUCIIOTHOro ocratka. Kmaccudukanus coneil Ha cpelHue, KHCIbIE U OCHOBHBIE.
[InmeBas coga U MaJIAXHUT KaK IIPUMEPBI KUCIOW U OCHOBHOM COJIEM, COJIM OPTaHU3MBI B
OpraHu3Me 4YesoBeKa. Peakius HenTpanu3anmm.

[Ipaktuka. JlabopatopHbie pabotsl: 1. Paccmorpenme 00pasiioB OKCHAOB, OCHOBAaHWIA,
cone. 2. HMccrnenoBanue mpojykTa TOpEeHUs yriisl B Kuciaopone. 3. O3HAKOMIICHHE CO
CBOMCTBaMHU TUAPOKCUJIOB HATPHS, KaJbIus, Meau (2) v xxene3a (3). 4. Bzaumopeiictue
hieno4uen ¢ Kuciaoramu. 5. Bzaumonenctere HepacTBOPUMBIX OCHOBAHHM C KUCIIOTaMU.
ATOM - COCTaBHasl YacCTh BEILIECTB.

Teopusi. Atom. CnoxHblii coctaB aTtoma. OTKpBITHE 3JIEKTPOHOB B aTome. OIMbITHI
D.Pesepdopaa mo OTKpBHITUIO aTOMHOTO siAjpa. 3apsj aTOMHOro sigpa. Mojeiau aTOMOB.
[Inanerapnas mozaens aroma O.Pesepdopna. AOGconmoTHass MU OTHOCHTENbHAs aTOMHas
macca. CoctaB simep aromoB. IIporonsl. Helitponsl. M30Tonbl. XUMHYECKUN SJIEMEHT -
Pa3HOBHUJIHOCTh aTOMOB C OJIMHAKOBBIM 3apsAnoM snpa. [lonstue o6 uonax. Ilpakrtuxa.
N3rorosnenne monenu aroma. Ilogsenenne mroros monyis. Kpyruisiid cron «B3rmsan Ha
MUP BOKPYT HAac C IMOMOIIbIO XUMUUNY.

«YTo MbI y3HAH 0 xXuMuu?» O6001IeHNEe Kypca -2 Jaca.



Ne Tema Koa-Bo | ®opma Mecto dopma Hdara 060
n/n 4acoB | 3aHATHA | npoBedAeHu  KOHTpo  Ilnam | ®a | pya
| Js KT. | OBa
HHe
Beenenue
1 BBoansblit nHCTpYyKTaxX 1o Th 2 becena | KaGuner
IIPU NIPOBEJICHUU
1ab0paTOPHBIX PadoT.
O3naxomnenue ¢ KAOUHEMOM XUMUU U U3YUEHUe nPAGUTl MEXHUKU 0e30nacHoCmu
2 [TpuGops! A5t HAYYHBIX 2 becena | KaGuner
HCCIICOBAHHUM,
nabopaTtopHoe 000pyIOBaHUE
3-4 N3yuenune nmpaBui TEXHUKU 2 [Ipaktnu | Kabuner 3auer
0€30MacHOCTH ecKoe
3aHATHE
«BemecTBa BOKpPYT Te0s1, OTJISHUCH!»
5 CgoiictBa BeniecTB. Paznenenue | 1 Jlabopar | Kabuner Odopm
CMECH KpacUTENEeH. OpHOE JeHue
3aHSITHE nabopar
OpHOTO
3aHATHS
6 CgoiictBa Bojbl. OunicTka BoAbL. | 1 Jlabopar | Kabuner Odopm
OpHOE JeHue
3aHATHE nmabopat
OpPHOTO
3aHATHS
7 CBoiicTBa YKCYCHON KHCIIOTHI. 1 Jlabopar | Kabuner Odopm
OpHOE JIeHne
3aHATHE nabopat
OpHOTO
3aHATUSA
8 JIaGopatopHas paborta 4. 1 JlaGopar | KaGuner Odopm
CBoiicTBa MUTHEBOMN COJIBI. OpHOE JIEHHE
3aHATHE nabopat
OpHOTO
3aHATUSA
9 JIaGoparopHas pabora 5.1 JlaGopar | KaGuner Odopm
CaoiicTBa 4as. OpHOE JICHHE
3aHATHE nabopat
OpHOTO
3aHATUSA
10-12 | JlaGopaTopHas pabora 6.3 JlaGopar | KaGuner Odopm
CgoiictBa MbLIa. M3rorosiieHue OpHas JICHUE
MbLJIa B IOMAIIHUX YCIOBHSIX pabora nabopat
OpHOM
paboThI
13 JIaGoparopHas pabota 7.1 JlaGopar | KaGuner Odopm
CpaBHEHHE MOIOIIMX CBOMCTB opHast JICHHE




Mmbuta 1 CMC. paborta nmabopat
OpHOM
paboThI
14-15 | JIaGoparopHas pabora JlaGopat | KaGuner Odopm
N3roroBuM qyxu camu. opHas JIeHHE
pabora nmabopart
OpHOM
paboThI
16 JlaGopaTopHas pabora 9. JlaGopat | KaGuner Odopm
HeoObr4HbIC CBOKCTBA TAKUX OpHas JICHUE
OOBIYHBIX 3€JICHKH M HOJa. pabora nmabopart
OpHO
paboThI
17 JlabGopaTopHas padora 10. Jlabopar | KaOuner Odopm
[Tonmy4yenue kucnopoaa u3 opHast JeHne
MIEPEKUCH BOJIOPO/IA. paborta nabopar
OpHO
paboThI
18 JlaGopaTopHaspaborall. Jlabopar | KaOuner Odopm
CaoiicTBa acniupuHa. OpHas JIeHue
paborta nmabopart
OpHO
paboThI
19 JIaGoparopHasipaboral?2. JlaGopar | KaGuner Odopm
CaoiicTBa Kpaxmasa. opHas JeHue
pabota nabopat
OpHOM
paboThI
20 JlaGoparopHast ~ pabora JlaGopar | KaGuner Odopm
CBoiicTBa TITIOKO3HI. opHast JIeHHe
pabota nabopat
OpHOM
paloThI
21 JIaGoparopHnasipaboral4. JlaGopar | KaGuner Odopm
CBoiicTBa  PacTUTEIBHOIO OopHas JICHHUE
CIIMBOYHOT'O Macedl. pabota nabopat
OpHOM
paboThHI
Xumus B ObITY
22 Buibl OBITOBBIX XUMHKATOB [Ipaktny | KaGuner Odopm
€cKoe JIeHHe
3aHATHE 3aHATH
s
23-24 | Pa3HOBUAHOCTH MOIOIIUX [Ipaktra | Kabuner Odopm
CpeAcTB ecKoe JeHue
3aHsTHE 3aHATU
s




25 Cnmuku u 6ymara: OT UCTOPUH 1 [Ipaktra | Kabuner Odopm
M300peTeHus 10 HAIIUX JTHEH ecKoe JIeHuE
3aHsTHE 3aHATU
s
26 Hcropus cTexnoaenus. 1 [Mpaktnu | Kabuner Odopm
ecKoe JeHue
3aHATHE 3aHATH
s
27 Kepamuka: ot uictopun 1 [Ipaktru | Kabuner Odopm
M300peTeHus 10 HAIIUX JTHEH ecKoe JIeHuE
3aHsTHE 3aHATU
s
28 XUMHS 1 KOCMETHYECKUE 1 [Ipaktnu | Kabuner Odopm
CpeacTBa ecKoe JeHue
3aHATHE 3aHATH
s
29-30 | [IpakTuueckas padora Neb. 2 [Ipaktnu | Kabuner Odopm
BriBenieHME MATECH PIKaBUYUHBI, cckoe JIcHHC
wepEML, JHpa 3aHSTHE 3aHATU
s
«YBJleKaTeJIbHAs XUMUS 1151 IKCIIEPUMEHTATOPOBY
31-32 | Cummarnyeckue yepHuia: | 2 Jlabopatr | Kabuner Odopm
Ha3Ha4YeHHeE, npocTeiime OpHast JeHue
pElenThI.. JlaGopaTtopHas paborta nmabopa
paborals5. «CekpeTHble TOPHOMU
YepHUIa. paboThI
33-34 | Ucropust MBUIBHBIX MY3bIpeH. | 2 Jlabopar | KaOuner Odopm
®u3nKa MBUTLHBIX MTy3BIPEH. opHas JeHue
JlaGopaTopHas paboral7. paborta nmabopa
«MBUIbHBIE OIIBITHDY. TOPHOM
paboTHI
35-36 | Cocta  mkompHOTO  Mena. | 2 Jlabopar | KaGuner Odopm
JIaGoparophas paborta 18. «Kak OpHas JIeHue
BBIOPATH IMIKOJBHBIN MEID». paborta nabopa
Jlabopatopnas  pabdora  19. TOPHOMU
«U3roToBnenue IITIKOJIBHBIX paboTsI
MEJIKOBY.
37-38 | Jlabopatopras  pabora  20. | 2 Jlabopar | KaGuner Odopm
«Omnpenenenue cpelpl pacTBopa opHas TeHue
C TIOMOIILI0 HHIUKATOPOBY. paborta nmabopa
HNuaukatopsl. N3menenue TOPHOM
OKpPacKH MHIUKATOPOB B paboTsI
Pa3NUYHBIX Cpeaax.
Jlabopatopnas  pabora  21.




«[IpuroroBrnenue pacTUTEIbHBIX
WHJIMKAaTOPOB M OIpe/eNieHue ¢
nomoltisio HuX pH pactBopan.

39-40 | JlaGopaTopHas pabotal6. | 2 Jlabopar | KaGuner Odopm
«[Tomyuenue aKBapeIbHBIX opHast JICHHE
Kpacok». CocTtaB akKBapeIbHBIX pabota nabopa
kpacok. IIpaBuna oOpamieHus c TOPHOM
HUMU paboThI
CBolicTBa BellecTBa
41-44 | Mup Tak UHTEpECEH, HO Kak ero | 4 [Ipaktru | KaGuner dortoot
MTOHSTh ecKoe qer
3aHATHE
45-48 | CoiicTBa BEIIECTB, 4 [Ipaktru | KaGuner
MIPEBPAIICHHS BEIIECTB APYT B €cKoe
apyra 3aHATHE
49-51 | U3yuyeHue cocTaBa BEIIECTBA - 3 [Ipaktru | KaGuner
[IEHTPATHLHOE 3BEHO XHUMUU €cKoe
3aHATHE
Kakue ObIBaloT BemiecTrna
52-55 | Kakue ObIBarOT BELIECTBA 4 [Ipaktru | Kabuner
€CcKoe
3aHSTHE
56-59 | SA3bIk XUMHU 4 [Ipaktny | KaGuner
€cKoe
3aHSTHE
MHuorooépa3ue BelecTB
60-63 | U3yyaem xumuveckue peakiuu | 4 [Mpaktnu | Kabuner
ecKoe
3aHSITHE
64-67 | MHOr0oOOpa3ue BEemecTB 4 [Mpaktnu | Kabuner
ecKoe
3aHSITHE
68-70 | ATom - cocTaBHasi 4acCTh 3 [Mpaktny | Kabuner
BEIIIECTB ecKoe
3aHSITHE
71-72 | Yuctele BemecTBa M CMECH 1 [Ipaktnu | KaOuner Odopm Hud
ecKoe TeHue poBa
3aHsATHE nabopa s
TOpPHOH nabo
paboThI pato
pust
Rele
on
(mar
YUK




Tpon
poBo
ITHOC
TH);

CTaK
aHa
XHM.
00Be
MOM
50
MII,
IIa
TENb
781071
JIo1a
TOYK

TBEP
JTBIH
XJI0p
nua
HatTp
A,

Hudposas

naboparopus

73-74

OuncTka BOJbI OT paCTBOPUMBIX
npuMecen

1

JlaGopart
opHas
paborta

Kabuner

Odopm
JeHue

nmabopa
TOPHOMU
paboThI

ud

poBa

1abo
pato
pust
Rele
on
(mat
YUK
3JeK
Tpon
pPOBO
JTHOC
TH),

75-76

Omnpenenenve TemnepaTypsl
KpPHUCTAJUIN3AIUH BEI[EeCTBA

JlaGopart
opHas
paborta

Kabuner

Odopm
JeHue

nmabopa
TOPHOU
paboThI

ud

poBa

1a00
pato
pus
Rele
on
(mat




YUK

TCMII
epar
YpbI)

77-78

N3yuenune pu3nyeckux CBONCTB
METaJIJIOB

JlaGopar
opHast
paborta

Kabuuer

Odopm
JeHue

nmabopa
TOPHOHU
paboThl

Hud

poBa

71300
pato
pust
Rele
on
(mar
YUK
TEMII
epat
Ypbi)

79-80

Onpenenenue CTPyKTypbl
TUIAMEHU

JlaGopart
opHasi
paborta

Kabuner

Odopm
JICHHE

nabopa
TOPHOMU
paboThI

Hudp

poBa

1abo
paro
pust
Rele
on
(mat
YUK
TCMII
epar
Ypbl)

81-82

3K30TepMI/I‘-ICCKI/IG pCaKknuun

JlaGopar
OpHas
pabota

KaOuuer

Odopm
JIeHne

nabopa
TOPHOU
paboThI

ud

poBa

1abo
pato
pust
Rele
on
(mar
YUK
TeMII
epar
Ypbl)

83-84

DHAOTEPMHUYECKHE PEAKIIHUHI

JlaGopar
opHast

Kabuuer

Odopm

JICHHUC

Hud

poBa




paborta

nmabopa
TOPHOHU
paboThl

1200
pato
pust
Rele
on
(mar
YUK
TEMII
epar
Ypbl)

85-86

[IepenaceliieHHBIE PACTBOPHI

Jlabopart
opHasi
paborta

Kabuner

Odopm
JICHHE

nabopa
TOpPHOH
paboThI

Hudp

poBa

1a00
pato
pust
Rele
on
(mar
YUK
TEMII
epar
Ypbl)

87-88

DNEeKTpOoNIUTHYECKAs
JIUCCOLAIIHAS

JlaGopar
OpHas
pabota

KaOuuer

Odopm
JIeHne

nabopa
TOPHOU
paboThI

ud

poBa

1mabo
pato
pust
Rele
on
(mar
YUK
DJICK
TPOII
pOBO
JTHOC
TH);

89-90

CunbHbIe U cliadbie
BJIEKTPOIUTHI

JlaGopar
OpHas
pabota

KaOuuer

Odopm
JIeHHe

nabopa
TOpHOU
paboThI

ud

poBa

1200
pato
pust
Rele
on




91-92

Bnusinue Temnepatypsl Ha
JUCCOLUALIUIO

JlaGopart
opHas
pabora

KaOuuer

Odopm
JeHue

nmabopa
TOPHOU
paboThl

93-94

Brnusinue KoHIIEHTpauu
pacTBOpa Ha TUCCOIHUAIIUIO

JlaGopar
OpHas
pabota

KaOuuer

Odopm
JIeHne

nabopa
TOPHOU
paboThI

95-96

Brnusinue pactBoputens Ha
JIUCCOLAIIATO

JlaGopar
OpHas
pabota

KaOuuer

Odopm
JIeHHe

nabopa
TOpHOU
paboThI




(mar
YUK

27€eK
TpoII
POBO
ITHOC
TH),

97-98

Onpenenenne pH pactBopoB.

JlaGopart
opHas
pabora

KaOuuer

Odopm
JeHue

nmabopa
TOPHOU
paboThl

Hud

poBa

1200
pato
pust
Rele
on
(mar
YUK

pH);

99-
100

Peakuus HelTpanuzanuu.
B3anmopeiicTBue ruapokcuaa
HATpHUs C COJITHOM KUCIIOTOM.

JlaGopar
opHast
paborta

KaOuuer

Odopm
JeHne

nmabopa
TOPHOU
paboThI

Hud

poBa

1200
pato
pust
Rele
on
(mat
YUK

pH);

101-
102

CaoiicTBa OpOMHO¥ BOJIBI

JlaGopar
OpHas
pabota

KaOuuer

Odopm
JIeHne

nabopa
TOPHOU
paboThI

ud

poBa

1mabo
pato
pust
Rele
on
(mat
YUK
OIITH
YyecK
on
IUIOT
HOCT

n);

103-
104

[TnaBneHye 1 KpUCTAIIH3ALIUSL
cepsl
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«UT0 MBI Y3HAJIM O XUMHH Y.
107 «Uto MbI y3HaIHM 0 XUMHUH?». | 1 Kpyrast | Kabuner oec
Kpyrusriii cron 1 CTOJI ena
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