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IosicHuTeJbHAS 3aNIMCKA
AKTYaJBHOCTH NIPOTPAMMBI «XHUMHUS BOKPYT HAc» CO37aHa ¢ 1elbio (OPMUPOBAHUS HHTEPECA K XUMHUH, PACIIUPEHHUS
Kpyrosopa yyamuxcs. OH OpUEHTUPOBAH Ha y4aluxcs 7-9 KiaccoB, TO €CTh TAKOIO BO3pacTa, Korja pedsTtaM CTaHOBUTCS
MHTEPECEH MUP, KOTOPBII UX OKPY>KAeT U TO, YTO OHU HE MOTYT OOBSCHUTH, a CIICIIMATIFHBIX 3HAHUH elle He XBaTaeT. Jletu ¢
POKJIEHUS OKPY>KEHbI Pa3JIMUHBIMU BEIIECTBAMHU U JOJIKHBI YMETh 00paniaThCsi ¢ HUMHU.
HanpagieHHOCTH NPOrpaMMbl — ECTECTBEHHOHAYYHAs
Bospact o0yuaromuxcsi: ot 14 ner no 16ser.
Cpoxk peamu3zanun nporpammsl: 1 roa, 108 4.
Pabouast mporpaMmmMa 3aHsITHII BHEYPOUHOU JEATENBHOCTH MO OMOJIOTUU «XHMHS BOKPYT HAacy MpeAHa3HayeHa JJis
OpraHu3alliy TOMOJHUTEIHLHOTO 00pa3oBanus oOydaromuxcs 7-9 kmaccos MOY I"OOILI.
Peanu3zanus nporpaMmel 00€criedMBaeTCsl HOPMATUBHBIMU JIOKYMEHTAMM:
1. ®enepanbubiii 3akoH OoT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 oOpazoBanuu B Poccuiickoit
deneparum» (C U3M. U J1011., BTy, B cuiay ¢ 01.09.2020).
2. Meroauyeckue  peKOMEHJALMM 1O  MPOEKTHUPOBAHHMIO  JOIMOJHHUTENIBHBIX  00IIe00pa3oBaTeIbHBIX
oOwepazBuBatoux nporpamm ot 18.11.2015. MunucrepctBo 00pazoBanusi u Hayku PO
3. IIpodeccuonanbuplii crannapt «Ilegaror (megarornyeckast AesITENbHOCTh B AOUIKOJIBHOM, HauyalbHOM OOILEM,
OCHOBHOM 00I1IeM, CPETHEM 00I11IeM 00pa30BaHuM), (BOCIUTATENb, YUUTEND )»
4. Ilpuka3z MunucrepctBa npocsemnienus Poccuiickoit @eneparuu ot 9 HosiOpst 2018 1. Ne 196 «O06 yTBepkaeHun
[Topsinka opranu3aiiuy U OCYIIECTBICHUS 00pa30BaTeIbHOMN
JESATEIBHOCTH IO IOTOJHUTENIbHBIM 0011€00pa30BaTEIbHBIM IPOrPaMMaM)

5.®enepanbublit 3akoH oT 29.12.2012 Ne 273-03 «O06 ob6pazoBanuu B PDy»



6.DenepanbHbIid MPOEKT «Y ceX Kaxaoro pedenkay (yrB. 7 aexkadps 2018 r.)

JlommonHUTENBHAS 00IIe00pa3oBarenbHas MporpaMMa «XHMHS BOKPYT HAc» J1aeT BO3MOXKHOCTH KaXXIOMYy DPEOCHKY
MOJTy4aTh JOIMOJHUTEIBHOE OOpa30BaHWE HMCXOJ W3 €r0 MHTEPECOB, CKIOHHOCTEH, CIIOCOOHOCTEH W 00pa3oBaTEIBHBIX
MOTPEeOHOCTEH, OCYIIECTBISIEMBIX 3a mpeaenamMu (penepadbHBIX TOCYJAPCTBEHHBIX O0pa30BaTEIbHBIX  CTaHAAPTOB H
deneparbHBIX TOCYAAPCTBEHHBIX TPEOOBAHUIA.

HampaBieHHOCTh TIpOTpaMMBbl  €CTECTBEHHOHAYYHAasl, TIOCKOJBKY OHA TpeamnojiaraeT yriayOJeHHOe H3ydeHHE
OpTraHUYECKON M HEOPTaHWYECKON XUMUH, PEIICHUE SKCIICPUMEHTAIBHBIX M PACUYCTHBIX 337a4 TOBBIIEHHOMN CIIOXHOCTH TI0
xumun. CoaepkaHue mporpaMmbl « XMUMHsI BOKPYT HAc» MOMOXET mojipoctkaM 14-16 neT pacumdputh U yriiyOuTh 3HAHUS
110 XUMHH, YCOBEPIIEHCTBOBATh YMEHUS UCCIIEA0BATh

B cucrteme ecTtecTBEHHOHAy4YHOTO OOpa30BaHUSA XMMHS 3aHMMAaeT BaXHOE MECTO, OMPEICIISIEMOE POJIbI0 XUMHUECKON
HAyKH{ B MO3HAHUM 3aKOHOB MPUPO/IbI, B MATEPUATILHOM KM3HU O0OIIeCTBA, B PEIICHUU TJI00ABHBIX MPOOJIeM YeI0BEUECTBa,
B (hopMUpOBaHUHM HAYIHOW KApTHHBI MUpA.

JlononHuTeNnbHAs o01Ieo0pa3oBaTeNbHas MporpaMMa «XHUMHsI BOKPYT Hac» CO37jaHa, 4TOOBI B TMPOLIECCE TMOTyUYEHUs
JIOTIOJTHUTEJIBHOTO XMMHUYECKOTO OOpa30BaHMs ydalluecs MNPUOOpeNnd XUMHUYECKHE 3HAHWA O 3aKOHAX W TEOPHsX,
OTpPaXKaIOMUX OCOOCHHOCTH XHMHYECKOW (OPMBI IBIKEHUS MaTEepUH, MPUOOpPETHM YMEHHSI W HaBBIKM B ITOCTAaHOBKE
XUMHUYECKOTO IKCIIEPUMEHTA, B pa0OTE C HAYYHOM U CIIPABOYHON JIUTEPATYPOd, HAYUUITUCH JI€JIaTh BHIBOJIBI MPUMEHUTEIHHO
K KOHKPETHOMY Matepuairy u 0ojiee oOIre BBIBOIBI MUPOBO33PEHUYECKOTO XapakTepa. M3yueHrne XuMuu oMoraeT MOHSTh
o0Iue 3aKOHOMEPHOCTH TIPOIlecca MO3HAHUS MPUPOIABI YETOBEKOM, METOJIBI aHAJIOTHH M IKCIIEPUMEHTA, aHAIN3 U CUHTE3
MO3BOJISIIOT MOHSATH HAYKY BO BCEM €€ MHOTOOOPa3uHu.

XVUMHUYECKHE 3HAaHUS HEOOXOUMBI YYaITUMCS B TIOBCETHEBHOM JKU3HH, TIPOU3BOJICTBEHHON JIEATCILHOCTH, MPOTOKCHUS

oOpa3oBaHMsI W TPABWIBHOW OPUEHTAIMM TIOBENCHHSI B OKpyxaromen cpeae. [IporpamMmma «Xumwusi BOKpPYr Hac » Jaet



yUYaluMcsi BO3MOXKHOCTh BbIOpaTh Mpoduib 00y4eHUs, TOMOJIHUTh 3HAHUSA O MPOecCusix, paclIupUTh 3HAHUA TpeIMeTa
XUMHH, HEOOXOUMBIE JJIs TOyYeHUs JalbHEHIIero oopa3oBaHusl.

JlononHuTENbHAS 00111€00pa3oBaTeNbHas MporpaMmmMa « XUMHsI BOKPYT Hac" cocTaBieHa ¢ yuyeToMm obopynoBanus "Touka
pocta".

HoBu3Ha nporpaMMbl COCTOUT B TUYHOCTHO-OPUEHTUPOBAHHOM O00yueHUU. POJIb yuuTessi COCTOUT B TOM, UTOOBI CO3/1aTh
Ka)KJJOMy 00y4aroleMycsi Bce YCIOBHS, i1 HauOoJiee MOJTHOTO PacKPBITUS U peau3aluu ero cnocooHocrer. Co3aaTh Takue
CUTYaIlMH C MCIIOH30BAHUEM PA3IMUHBIX METOIOB O0yUEHUS, PU KOTOPBIX KaXkIbIi 00yJaroNIHiics mpuiaraeT COOCTBEHHbBIE
TBOPUYECKUE YCUIIUS U UHTEJUIEKTYyaJIbHbIE CTIOCOOHOCTH MPH PEIICHUN TOCTABJIECHHBIX 3a]ay.

Ilenarornyeckas 1e1ec000pPa3HOCTh MPOTrPaMMBbI CBsI3aHA C BO3PACTHBIMH OCOOEGHHOCTSIMH €T JaHHOTO BO3pacTa
14-16 ner: nr00O3HATENHHOCTH, HAOMIOAATEIHPHOCTh, HWHTEPEC K XUMHUYECKHM TIpoIleccaM; JKeJaHHeM padoTaTth C
71a00paTOpHBIM 000pYIOBaHUEM; OBICTPOE OBJIAJCHUE YMEHUSAMH U HaBbIKaMU. Kypc HOCUT pa3BUBaIOIIY1O, 1€ATEILHOCTHYIO
Y TIPaKTHUUYECKYIO HAPaBIECHHOCTb.

Heap nporpammei: @OopMHUpPOBaHUE Yy yUaAIIMXCS TITyOOKOTO M YCTOWYMBOIO MHTEpPECA K MHUPY BEIIECTB U XUMUYECKUX
IpeBpalIeHUH, TPUOOpeTeHne HEOOXOAUMBIX TPAKTUUYECKUX YMEHUN U HaBBIKOB IO JJAOOPATOPHOM TEXHHUKE.

3axauu:

- pa3BUTh I[O3HABATENIbHbIE MHTEPECHl M HMHTEJUIEKTYalbHbIE CIHOCOOHOCTH B MPOIECCE IMPOBEIEHUS XHMHYECKOTO
DKCIIEPUMEHTa, CaMOCTOSATEIBHOCTh MPHOOPETEHUsT 3HAaHWM B COOTBETCTBUM C BO3HHUKAIOUUMHU  KU3HEHHBIMU
MOTPEOHOCTIIMU;

- pa3BUTh Y4eOHO-KOMMYHUKATUBHBIC YMEHUS;

- (opmupoBanue ymeHus HaOIOAATh U OOBICHATH XUMHUYECKUE SIBJICHUSA, MPOMCXOMASIIME B NPUPOAE, OBITY,

JEMOHCTPUPYEMBIE YUUTEIIEM;



- ¢dopMupoBaTh yMEHHE pabOTaTh C BEIIECTBAMH, BBIOIHATH HECIOXKHBIE XUMUYECKHE OMBITHI, COOIIOIATh MpPaBHIIa
TEXHUKH 0€30MIaCHOCTH;
- BOCIIUTBHIBATH JIEMEHTHI 3KOJIOTHYECKON KYJIbTYPHI;

DopMBbI 3aHATHHA:

-I'pynnoBas

- UnnuBunyansHas

Ilnanupyembie MeTanpeaMeTHbIE U JIMYHOCTHBIE Pe3yJIbTAThI 0CBOCHHMS KPY/KKA « XMMHS BOKPYT HACH
JINYHOCTHBIE pe3yJIbTaThl:

- c(pOpMUPOBAHHOCTH MMO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN ydalluXCsl;
- CaMOCTOSITEJIbBHOCTh B TPUOOPETEHUU HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUMU;

- MOTHBalMs 00pa30BaTENbHOM 1€ATEIbHOCTU MIKOJbHUKOB HA OCHOBE JMYHOCTHO OPUEHTHUPOBAHHOIO MOIX0/1a;
MeranpeameTHble:

Peecynamusnvie YVJ]:

- CaMOCTOATEIbHO (HOPMYIUPOBATH TEMY U LIEIH YPOKA;

- COCTaBJIAITh IUJIaH peuieHusl yueOHOM Mpo0OJieMbl COBMECTHO C YUUTEIIEM;

- paboTaTh MO IJIaHy, CBEPSIsl CBOM JIEUCTBUS C 1IEITTbI0, KOPPEKTUPOBATH CBOIO JCSATEIILHOCTD;



- B IMAJIOTE C YYHUTEJIEM BhIpaOaThIBaTh KPUTEPUHU OLICHKHU M ONPEACIATH CTENeHb YCIEIHOCTH CBOEH pabOThl U pabOThHI
IPYTUX B COOTBETCTBUU C ITUMU KPUTEPHUSIMU.

lloznaeamenvnvie YV/I:

nepepadaTeIBaTh U IPEOOPa30BLIBATH HHGOPMAIIHIO U3 OAHOU (POPMBI B IPYTYIO (COCTABISTH IJIaH, TAOJIUITY, CXEMY);

IMOJIB30BATLCA CIIOBAPAMU, CIIPABOYHHUKAMU,

OCYHICCTBJIATHL dHAJIN3 U CHUHTC3,

YCTaHAaBJIMNBATb MIPUYIMHHO-CICACTBCHHBIC CBA3H,

- CTPOHUTD PACCYKIACHHUA,

Kommynukatusueie YV /I
- BBICKa3bIBaThb U 0OOCHOBBIBATh CBOIO TOUKY 3PEHUS;

- CJYIIATh U CJBIIIATh APYTUX, MBITATHCS IPUHUMATD UHYIO TOUKY 3pEHHUSI, OBITh TOTOBBIM KOPPEKTUPOBATH CBOIO TOUKY

3pCHHS;

- AOKJIAAbIBATL O PC3YJIbTaTaX CBOCTO UCCIICAOBAHUA, YHACTBOBATh B TMCKYCCHUH, KPATKO U TOYHO OTBCYATH HA

BOIPOCHI, HCTIOJI30BATh CIIPABOYHYIO JINTEPATYPY U IPYTUe UCTOUHUKHN MHPOPMAIINH;
- JIOTOBApUBATHCS U MPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIEATEIIBHOCTH; 3a]1aBaTh BOIIPOCHI.
IIpeaMeTHbIE pe3yabTAaThI:

B nosnasamenvhoti cghepe: — naBaThb ONPEAECICHHUS H3YYEHHBIX TOHSTHM; — OIMUCHIBATH JEMOHCTPALIMOHHBIE H

CaMOCTOATCIIBHO IPOBCACHHLIC SKCIICPUMCHTHI, UCIIOJIB3YA AJIA 3TOI'O €CTECTBEHHBIN (pyCCKHﬁ) A3BIK U A3BIK XMMHH, —



KJIacCU(UIIUPOBATH N3YUCHHbIE OOBEKTHI U SIBJICHUS; — JIeIaTh BHIBOABI M YMO3AKIIOUEHUS U3 HAOIIOICHNUHN, N3yUYEeHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEH; — CTPYKTYpPUPOBATh U3yUEHHBIH MaTepHall U XUMHUUECKYIO0 HH(POpPMAIIHIO, TOTYICHHYIO

N3 JPpYrux HCTOYHHUKOB,

B yennocmno-opuenmayuonnou cghepe: — aHaIM3UPOBATh U OIICHUBATH MOCIEICTBUS AJI OKPYXKAIOIIeH cpebl ObITOBOM
U TPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA; — Pa3bACHITH HA MpPUMEpax MaTepuaibHOE €IUHCTBO M B3aUMOCBS3b
KOMITOHEHTOB MBOM M HEKMBOW MPHUPOJIBI U YEJIOBEKA KaK BaXKHYIO YacTh ATOTO €AUHCTBA; — CTPOUTH CBOE MOBE/ICHUE

B COOTBCTCTBUM C ITPUHIOUIIAMHU 6epe>KH0r0 OTHOHICHHA K ITPHUPOJC.

B mpyooeoii cghepe: — mnaHupoBaTh W TPOBOJIUTH XHUMHYECKUN DSKCIHEPUMEHT; — UCIOJIb30BaTh BEIIECTBA B

COOTBCTCTBHUHU C UX MMPCAHAZHAUYCHUCM U CBOﬁCTBaMH, OIIMCAHHBIMHU B HHCTPYKIUAX 110 IPUMCHCHHIO.

B cqbepe bezonacHocmu HcU3HeoesmeabHOCmu. — OKa3bIBaTh IICPBYIO IMOMOLIb IIPU OTPABJICHUAX, OXKOrax M APYIrux

TpaBMaX, CBA3aHHBIX C BCIICCTBAMU U J'Ia60paT0pHI>IM 060py,Z[OBaHI/IeM.
Coaepskanue nporpaMmmsl

Beenenue. O3HakomiieHHe ¢ KAOMHETOM XMMHUH M U3y4YeHHe MPABHJ TEXHHUKH 0€30IIaCHOCTH

HemHoro u3 uctopum xumuu. Anxumus. XUMUsl BUepa, CEroAHs, 3aBTpa. TexHnka 0€30MacHOCTH B KaOMHETE XUMUHU.
JIaGoparopHoe oOopyaoBaHHe. 3HAKOMCTBO C pa3fgaTOYHbIM OOOpYJOBaHUMEM I MPAKTUUYECKUX M JIAOOpaTOPHBIX
pabot. Ilocyna, e¢ Bunabl U Ha3HadeHUe. PeakTuBbl M UX Kjiacchl. OOpaleHrue ¢ KUCI0TaMHu, IIejIo4aMu, sIZIOBUTHIMU
BellleCTBAMHU. Mepbl MepBOM MOMOIIM MPU XMMUYECKHUX 0KOrax U OTpaBiIeHHsX. BripaOoTka HaBBIKOB Oe€30IMacHOM
pabotel. [lemMoHcTpamms. YauButenbHble ONBITHL. JlabopaTopHas pabGora. 3HAKOMCTBO € OOOpYyJIOBaHUEM IS

MPaKTUYECKUX U JTa0OPATOPHBIX PaldoT.



«BemecTBa BOKpYr Tedsi, orJsiHuCh!» BeniecTBo, ¢pusnueckue cBoricTBa BewlecTB. OTIMYHME YHCTBIX BEIIECTB OT
cmeceit. CrocoOb!1 pazaenennsi cmeceil. Boma. MHoroe u mMbl 0 Helt 3Haem? Boga u e¢ cBoiicTBa. UTO HEOOBIYHOTO B
Boze? Bona mpecHas u Mmopckas. CriocoObl OUUCTKH BOJIBI: OTCTaBaHue, (PuiibTpoBaHue, ooe33apakuBanue. CTOIOBBIM
YKCyC U yKcycHasi scceHuus. CBONCTBAa yKCYCHOM KHCIOTBHI U ee (pu3nonoruueckoe BosneicTBue. [lutheBas copa.
CaoiictBa U npumeHeHue. Yai, coctaB, CBOMCTBaA, (PU3MOIOrHUECKOE JIEWCTBUE HAa OpraHU3M uejoBeka. MbUIO WU
Mbuta? OTIWYME XO3SMCTBEHHOTO MbLIA OT TyajeTHoro. Illemo4yHoil XapakTep XO3sSiCTBEHHOro MbLia. CTUpabHBIE
MOPOUIKKA W JIpyrue Mmorouiue cpeactBa. Kakuwe mopomku camble omnacHele. Hamo M omacaThCsl KMIKMX MOIOLIUX
cpenctB. JIochOHBI, NyXH, Kpembl W Tpoyas mnapdromepus. MoOTyT JM NpeACTaBISATh OMACHOCTh KOCMETHYECKHE
npenapatbl? MOXXHO JIU caMOMY M3TOTOBUTH Ayxu? MHorooOpasue JIeKapCTBEHHBIX BellecTB. Kakue jexkapcTBa Mbl
0OBIYHO MOXEM BCTPETUTH B CBOCH JOoMalllHel anTeuke? ANTeuHbi o u ero cBoicTBa. [louemy Hoj Hamo aepxaTh B
IJIOTHO 3aKyMOPEHHOM CKIISIHKE. «3€JIeHKa» WIM PacTBOp OpHiIMaHTOBOro 3eiieHoro. llepekuch Bojopoaa u
ruaponeput. CBOICTBA NEPEKUCH BOAOPOAA. ACIHMPUH WU AlETUICAIULIMAIIOBAs KUCIOTa U €ro cBoicTBa. ONacHOCTh
py NpuMeHeHnH acnupuHa. Kpaxmain, ero cBoiictBa u mpumeHeHue. OOpa3oBaHHe KpaxMmaja B JIMCThSIX PacCTCHUM.
I'mroko3a, ee cBOMCTBAa U MpUMEHEHUE. MaprapuH, CIMBOYHOE U PACTUTEIBHOE Maciio, cajo. Yero Mbl O HUX HE 3HAEM?
PacturenbHble U )KUBOTHBIE Maca.

Jlabopatopnas pabota 1. CoiicTBa BemiecTB. Paznenenue cMecu KpacuTenei.

JlaGopartopnas pabota 2. CoiicTBa Boabl. [IpakTuueckast padotal.O4ucTka BOIbI.

Jlabopatopnas pabota 3. CBOMCTBA YKCYCHOW KHCIIOTHI.

Jlabopatopnas pabota 4. CBOMCTBA MUTHEBOM COJIBI.

JlabopartopHas padota 5. CBoiicTBa yasl.

JlaGoparopHas padota 6. CBoiiCTBa MbLJA.



JlabopaTtopHas pabota 7. CpaBHeHHE MOOIIHX cBOMCTB Mbta 1 CMC.
JlabopaTopnas pabota 8. U3roToBUM AyXu camu.

JlabopatopHas pabota 9. HeoObluHbIe CBOMCTBA TAKUX OOBIYHBIX 3€JIEHKH U HOJa.
Jlabopatopnas padota 10. [Toyduerne Kuciopoaa u3 mepeKkucu BoI0poa.
JlaGoparopuaspabotal 1. CBolicTBa acnmupuHa.
JlabopatopHasipabotal2.CBoiicTBa kKpaxmana.

Jlaboparopnas pabotal3. CBoiicTBa IITIOKO3HI.

JlabopatopHnasipaboral4. CBoiicTBa paCTUTENHLHOTO U CIIMBOYHOTO Macel.
«YBJIeKaTeJbHAS XUMHS VISl IKCIIEPUMEHTATOPOB»

Cumnatuueckue 4YepHuIa: Ha3HAYCHHUE, MPOCTEUIIINE PELCTTHI.

CocraB akBapesbHbIX Kpacok. [IpaBuiia oOparieHust ¢ HUMHU.

Hcropust MBUIBHBIX ITy3bIpeli. DU3MKa MBUIBHBIX ITy3bIPEN.

CocTaB HIKOIBHOTO MeETa.

Nunukaropsl. U3MeHeHNE OKpACKU UHANKATOPOB B PA3IMYHBIX CPEJax.
JlaGoparopHas pabotal5. «CekpeTHble YepHUIIAY.

JlabopaTtopHas pabotal6. «IlomydeHne akBapeIbHBIX KPACOKY.
JlaGoparopnas padotal /. «MBUIbHBIE OIBITHI.

JlabopaTtophas pabota 18. «Kak BeIOpaTh MIKOJIBHBIN MEID».
JlaGoparopnas pabota 19. «3rotoBiaecHre MIKOJBHBIX MEIKOB).

Jlaboparopnas padota 20. «OnpeaeneHue cpeabl pacTBOpa ¢ MOMOIIBIO HHIAUKATOPOBY.



Jlabopatopnast pabotra 21. «IIpuroroBieHHe pPACTHTEIBHBIX WHIWKATOPOB M OMpeIeieHUE ¢ Tomompbio Hux pH
pacTBopay.

«CBoiicTBa BeleCTB» HOCUT O3HAKOMHTEIIbHBIN XapakTep, PACCUMTAaH Ha Pa3BUTHUE JIFOOO3HATEIBHOCTH, UHTEpECa K
XUMHUHU.

Teopus. Ilpesentranmss Kypca: Uend | 3aJadyd, OpraHu3anus 3aHATdd u ux crneudduxa. I[Ipeamer xumwuw.
ITpoucxoxaenue ciaoBa "xumus". MecTo XUMUU Cpelid HAyK O MIPUPOJIE.

[IpakTtrka. 3HakOMCTBO C rpynnoi. MHCTpyKTak 1o mnpaBwiaM MNOBEAEHUS Ha 3aHATUAX. [IpakTmueckas pabota
«3HaKOMHUMCS ¢ XMMHUYECKOHN Jaboparopuell, ee 000pyAOBaHUEM, C MpaBUIaMU 0€30IIaCHOCTH B Hei». JlemoBas urpa
«ITmanupoBanue paboThl 00BEAMHEHUS HA YUEOHBIN TO». 3HAKOMCTBO C KaJeHIapeM KOHKYPCHBIX MEPOTIPUSITUH.
Bxonnast nuarnoctuka. AHKeTa «3HaK — HE 3HAK0. Y MEI0 — HE yMeto». 14

CBoiicTBa BelecTsa.

Teopus. BemectBo n teno. BemecrBa BOKpyr Hac U B Hac camux. CBOMCTBa BEHIECTB: arperarHOE COCTOSIHUE, LIBET,
3amax, AJIEKTPONPOBOJHOCTh, TEIUIONPOBOJHOCTh U T.JA. 3a4€M HYKHO 3HaTh cBoiicTBa BewlecTB? KameHp - mepBblid
OoOBEKT u3yueHus dyenoBeka. IIpeBpaleHue BewlecTB APYr B Apyra. Xumudeckas peakuus. [IpuzHaku u ycioBus
TEUEHHS] XUMUYECKUX PEaKIUi. ' OpeHbe - 0Ha U3 MEPBBIX XUMMUYECKUX PEAaKUUN, U3BECTHBIX YEJIOBEKY. Posb OrHSA B
CTaHOBJICHUH uenoBeka. Jlerenasl 1 Mudsl 00 orxe. Bemectsa roproune u Heroproure. M3yduenne peakiuy ropeHusl.
[Ipaktuka. Jlaboparopusie onbiThl: 1. PaccmarpuBaHue mpeaMeToB, CHENAaHHBIX U3 OJHOTO M TOTO K€ BellecTBa. 2.
PaccmaTpuBanue mpeaMeToB, CAENaHHBIX U3 pa3HbIX BellecTB. 3. PaccMarpuBaHue BEIIECTB ¢ pa3HbIMU (HU3MUECKUMU
cBoiictBamu. [Ipaktuueckue paboTel: 1. M3ydaem cBoiicTBa BemiecTB. 2. [IpoBoguM XMMHUYECKHE PEAKIUU C IIEITBIO
BBIBJIIEHUS [TPU3HAKOB U YCIOBUM TEUCHHS] XUMUYECKOU PEAKIMU. DKCKYPCHS B AIlTEKY.

I/I3yqune coCTaBa BelieCTBa - HECHTPAJIbHOC 3BCHO XUMHUMH.



Teopwus. W3 wero coctosT BemecTBa? J[eumo 1 BEecTBO 10 OECKOHEYHOCTH? ATOM - HeJeIuMas 9acTHIa, COCTaBHAs
4acTh BCeX BellecTB. Monekynbl. XUMHUYECKUH 31eMeHT. BelectBa mpocThie U ciokHble. O3HaKOMJIEHHUE C CUMBOJIAMU
anementoB. CumBoiel H, 0, S, P, C, I, Br, Cl, Si. [lonsatue xumudeckod ¢dopmyibl. UUCThIE BEIIECTBA U CMECH.
OpHopomHble W HeomHOKpaTHble cMmecd. CmocoObl pa3mBOEHHS CMeced: OTCTamBaHue, (PUIBTpOBaHUE,
NepeKpUCTAIIN3AIMSA, TIEpEeroHKa, XpoMaTorpadus.

[IpakTuka. JlaGopatopHble paboTel: 1. Mopaemupyem xumudeckue ¢opmyisl. 2. ['otoBum cmecu. Ilpaktuueckue
pabotel: 1. OuncTKa NOBapeHHOM COAM (UIBTPOBAHHEM U BbinapuBaHueM. 2. OuMCTKa MEIHOIO Kyrnopoca
nepekpuctaumm3anys. [loapeaenne nToroB Moaysis. Urpa-BukToprHa « XUMHUS BOKPYT MEHS.

Kakue 0b1BaIOT BelecTna.

Teopus. Knaccudukanus BenecTs Ha MPOCThIE U CIOXKHBIC. JleleHne MpoCThIX BEHIECTB HA METAJUIBI U HEMETAJLIbI.
CumBoasl metamuioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero otkpeitue. [lonyuenue
KHUCJIopoAa U3 nepmaHranata kanus. CoOupaHue KHUCIOpoJa JIBYMsI COCOOaMH: METOJOM BBITECHEHMS BO3JyXa M
METOJIOM BBITECHEHMS BOJbI. OnpeaeneHre Kuciaopoa. I'openne cepbl, Yris U keje3a B Kuciaopoje. Bogopoa - caMblii
nerkui ra3. Ucrtopust ero otkpeitus. ['openue Bojmopoaa "I'pemyuas cmech". OmnpeneneHue BOJOpoja, MOJyYEHHUE.
VYraekucneii ra3. [lonyuenue ero uz Mpamopa unu mena. OnpenesieHue yrieKuciaoro raa ¢ NoMOIIbI0 M3BECTKOBOM
Bojbl. CocTaB Bo3ayxa. M3yuenue cocraBa Boznmyxa. Ponb A.JlaByaswe. [lonsatue o0 nHepTHbIX Ta3ax. Heon, apron, nx
npuMeHenue. Kucnortsl. Kucnotel B npupone. PactBopenne kuciot B Boe. JleicTBHE CEpHON KUCIOTHI HA TKaHb. Mephl
MIPEIOCTOPOKHOCTH IIPH paboTe ¢ KuciaoTamu. JlelicTBue KUCIOT Ha MHAMKATOphl. OcHOBaHUs. PacTBOopeHre OCHOBaHMI
B Boje. lllenoun. JleiicTBre mienmoyeli Ha OpPraHM3M 4YelIoBeKa. Mephl IPEAOCTOPOKHOCTH MPHU pabOTe CO IIEII0YaMHU.

HevictBue mienoueid Ha uHAukatopbl. Comu. Kakwue ObiBatoT conu? Comu B mpupoge. [loBapennast coib. Posb



MOBapeHHON COJM B MCTOpUM 4YenoBedecTBa. OpraHnyecKkue BEIIECTBA: OCNKH, XUPbBI, YIJEBOJAbI, HYKJICHHOBBIC
KHUCJIOTBI, UX POJIb JUISl )KUBBIX OPraHU3MOB.

[TpaxTuka. JlabopaTtopHeie padotsl: 1. M3ydyaem cBoiicTBa MetamioB. 2. PaccMaTpuBaHue CIIaBOB MEAM M Kenesa. 3.
OOnapy>keHue KHCIOT B MpoaykTax mutanus. 4. JlelcTBUs MHAMKATOPOB Ha KHUCIOTHI W mienouu. 5. PacTtBopenue
ocHOBaHuil B Bojae. 6. PaccmarpuBanue o0OpasuoB coseil. Ilpaktuueckue paboter: 1. Ilomyuaem, cobupaem u
OIpeNeNsieM KUCIOpoa U BogopoA. 16 2. M3ydaem cBolicTBa METAJLIIOB.

A3BIK XMMUH.

Teopus. Xumus - Hayka o BemecTBax. Kakue ObiBaroT BemiecTBa? Metamnsl U HemeTayibl. OKCHJIbI, KUCIOTHI,
OCHOBaHUs, conu. PU3NUECKNEe U XMMHUYECKHE CBOWMCTBA BellecTB. [IpeBpamenns Bemects apyr B apyra. [IpusHaku u
YCIIOBHSI TEYEeHHs] XUMHUYeckoll peakuuu. CoctaB BemiecTB. Xumuueckas (opmyina. BamentHocts. Ompenenenue
BaJICHTHOCTH 110 XUMUYECKOU Popmyre. 3aKOH COXpaHEHHUSI MacChl BEIIECTB. XUMUYECKUE YPaBHEHUS.

[Ipaktuka. Ilpaktuueckass pabota «lIpeBpamienuss BemecTB Jpyr B JApyra», «OmnpeneneHue BaJE€HTHOCTH 10
XUMHUYECKON (QopMyie», «3aKOH COXpaHEHUsI MAacChl BeliecTB». Perenue xummueckux ypaBHeHui. [loaroroBka k
KoJIOKBUYMY. Ilonsenenue ntoros Moayiist. KomiokBuyM «SI3b1k XuMum».

N3yyaem xumMn4eckue peakumu.

Teopus. CymHOCTh XUMHYECKON peakIuK. THITBI XMMUYSCKUX PEaKIMi: pa3oKeHUs, 3aMelIeHusT 1 oOMeHa. Peakim
9K30- U SHAOTEepMUYecKkue. Peakiiuu oopatrumbie 1 HeoOpaTuMble. CKOPOCTh XUMUYECKHUX peakuuid. 17

[Ipaktuka. JlaGopatopHbie ombIThl: 1. Pa3nokeHue mamaxuTa MpU HarpeBaHud. 2. 3aMelIeHHE MeIu B PacTBOpE
xjopuaa Meau (2) sKeae3oMm.

MHoroo0pa3ue BelecTs.



Teopusa. Knaccudukanus m cBoiicTBa BemecTB. MHoOrooOpasue BemecTB. Kiaccudukamus BEMIECTB MO COCTaBy.
Oxcunpl, ux cocras. [loiyueHre OKCHIIOB peakUMed rOpPEeHHs MPOCThIX U CIOXKHBIX BeniecTB. COoCTaBlIeHHE YpaBHEHUI
pEaKuuu TOPEHUS CJIOKHBIX BEIIECTB. Y CIIOBUS BO3HUKHOBEHHS U NPEKpALICHUS TOpeHUs. MEeIJIEHHOE OKHUCIIEHUE.
Meps!l npeaynpexaeHus mnoxxkapon. Kimaccudukaiiys OKCHIOB Ha OCHOBHBIE, KHCIOTHbIE, amMm(poTepHbie. Kucnotel, ux
cocTaB, KiaccHU(UKaIMs Ha KHUCIOPOJOCOJEpKalue U OECKUCIOPOJHbIE, Ha OJIHOOCHOBHBIC, JABYXOCHOBHBIE H
TPeXOCHOBHbIE. KUCIOTHBIN OCTAaTOK. BaJIeHTHOCTh KHUCIOTHOTO OCTATKa, POJb KUCIOT [Ji1 OPraHU3MOB DPAacTEHUU,
KUBOTHBIX M 4enoBeka. OCHOBaHMs, UX cocTaB. [ mapookcorpymnma. Illenoun u HEpacTBOpUMBIE B BOJIE OCHOBAHMA,
cocTaBiieHMEe (OpMyJl COJEeil MO BaJEHTHOCTH METajula U KHUCIOTHOTO ocraTka. Kiaccugukaius cojieli Ha cpeaHue,
KUCIIbIE M OCHOBHBIE. [IumieBas cola W ManaxuT Kak NPUMEPBl KUCIOW M OCHOBHOM COJIEM, COJIM OPraHU3MBbI B
OpraHM3Me 4yejoBeKa. Peakius HelTpamm3anuu.

[Ipaxtuka. JlabopaTopHble paboThl: 1. PaccmoTpenune o00pa3lioB OKCHAOB, OCHOBaHUM, cojeil. 2. MccimenoBaHue
MPOAYKTa rOpeHus yris B kuciopoje. 3. O3HaKOMJIEHHE CO CBOMCTBAMU THJIPOKCUJIOB HATPUs, KalbliMs, Meau (2) win
xenesa (3). 4. BsaumoaeiicTBue 1menoyeii ¢ KucioTamu. 5. BzaumoaeiicTBie HEpacTBOPUMBIX OCHOBAHUH C KUCIIOTAMHU.
ATOM - COCTaBHasi YacCTh BEILIECTB.

Teopusa. AtoM. CnoxHblii coctaB atoma. OTKpbITHE 3JIEKTpOHOB B aroMe. OmbIThl J.Pesepdopraa mo OTKPHITHIO
aTOMHOTO siipa. 3apsia aroMHoro siipa. Mozaenu atomoB. [lnanerapuast mogens aroma 3.Pezeppopaa. AGcomoTHas U
oTHocuTenbHass atomHas macca. CocraB sgep aromoB. IIportonsl. HelTponsl. M3oTombl. XMMHUYECKUN DJIEMEHT -
Pa3HOBUAHOCTh aTOMOB C OJMHAKOBBIM 3apsaoM sjpa. [lonstue o0 nonax. Ilpaktuka. M3rotoBnenue Monaeian atoma.
ITonsenenne urtoros Moayist. Kpyrieiit ctos «B3riisig Ha MUp BOKPYT HAC € IIOMOILBIO XUMUN.

«YTo MbI y3Ham o xumuu?» O0o0IIeHNe Kypca -2 Jaca.



KaﬂeHHapHO-TeMaTI/I‘IeCKOe INIAHUPOBAaHHUE.

Ne Tema Kou-Bo ®opma Mecto dopma Hara OoOopynoBanue
n/n 4acoB 3aHATHSA NPOBeACHUA koHTpoass | I[lnan | Dak
T.
BBenenue
1 BBoanslii nnctpykrax no Th 2 becena Kabuner
IIPH IPOBEICHUH
11a0b0paTOPHBIX PadoT.
O3nakomneHnue ¢ KAGUHEMOM XUMUU U U3yUeHUe NPAGU MEXHUKU He30nacnocmu
2 [TpuGops! 175 HAYYHBIX 2 becena KaOuner
HCCIIEOBaHHUM,
nabopaTtopHoe 000pyIOBaHUE
3-4 N3yuenune nmpaBuia TEXHUKU 2 [Ipaktuueckoe | Kabuner 3auer
0e301acHOCTH 3aHATHE
«BemecTBa BOKpYr Te0s1, OTJITHUCH!»
5 CoiicTBa BemiectB. Paznenenne | 1 Jlaboparopuoe | Kabuner Odopmnenue
CMECH KpacuTelei. 3aHATHE 1a00paTopHO
ro 3aHATHUS
6 CsoiicTBa Bosibl. OuncTka Bojbl. | 1 Jlaboparopnoe | Kabuner Odopmnenue
3aHATHE 1a00paTopHO
ro 3aHITHA
7 CBolicTBa YKCYCHOM KHCIIOTBHI. 1 JIaGoparoprnoe | Kabuner Odopmiienue
3aHsTHE 1abopaTopHO
ro 3aHATHUS
8 JlabopaTtopHas pabora 4. 1 Jlabopatopuoe | Kabuner Odopmnenue
CBoiicTBa MUTHEBO COJIBI. 3aHATHE 1a00paTopHO
rO 3aHITHA
9 JlabGopaTopHas paborta 5.1 Jlabopatopnoe | Kabuner Odopmnenue
CoiicTBa yasi. 3aHATHE 1a00paTopHO
rO 3aHITHA
10-12 | JTabopaTopHas paborta 6.3 Jlaboparopuass | KaOuner Odopmienue
CaoiictBa Mbl1a. M3roToBneHue pabota 1a00paTopHO
MBbIJIa B IOMAITHUAX YCIIOBHSX i paboTHI




13 JlaGopaTopHas pabora 7. JlaGopatopnas | Kabuner Odopmnenue
CpaBHEHHE MOIOIIUX CBOWCTB pabora 71a00paTopHO
Mmbuta 1 CMC. 1 paboThI
14-15 | JlaGoparopHas pabora 8. JlaGopatopnas | Kabuner Odopmnenue
N3rotoBuM ayxu camu. paborta nabopaTopHO
1 paboThI
16 JlaGopaTopHas pabora 9. JlaGopatopnas | Kabuner Odopmnenue
HeoObr4HbIC CBOKCTBA TAKUX paborta n1abopaTopHO
O0OBIYHBIX 3E€JIEHKU U Ho/a. 1 paboThI
17 JlabopaTopHas padora 10. Jlaboparopuas | Kabuner Odopmnenue
[Tonmy4yenue kucnopoaa u3 pabora 1a00paTopHO
MEPEKHUCH BOJIOPO/IA. 1 paboThI
18 JlaGopaTopHaspaborall. Jlaboparopuas | Kabuner Odopmnenue
CaoiicTBa acniupuHa. paborta 1abopaTopHO
1 paboThI
19 JlaGopaTopHaspaboral2. Jlaboparopuas | Kabuner Odopmnenue
CaoiicTBa Kpaxmaiia. pabota 1abopaTopHO
1 paboThI
20 JlaGopaTopnas  pabora  13. Jlaboparopuas | Kabuner Odopmnenue
CBoIiCTBA TITIOKO3HI. paborta nabopaTopHO
i paboThI
21 JIaGoparopHasipaboral4. JlaGoparopnas | Kabuner Odopmiienue
CBoiicTBa  pacTUTEIBHOTO | paborta nabopaTopHO
CJIMBOYHOT'O Macedl. 1 paboTHI
Xumus B ObITY
22 Buibl OBITOBBIX XMMHKATOB [Ipaktnueckoe | Kabuner Odopmnenue
3aHATHE 3aHSITHS
23-24 | Pa3HOBHIHOCTH MOFOIIIHX [Ipaktnueckoe | Kabuner Odopmnenue
CpeACTB 3aHSTHE 3aHSTUS
25 Crnnuku u Oymara: OT UCTOPHH [Ipaktnyeckoe | Kabuner Odopmiienne
M300pEeTeHNs 10 HAIUX THEeH 3aHATHE 3aHITHS
26 Ucropus crexmonemnusi. [Ipaktnueckoe | Kabuner Odopmnenue
3aHSTHE 3aHSTUS
27 Kepamuka: ot ncropun IIpaktuyeckoe | Kabuner Odopmiienne




n300peTeHNs 10 HAIIUX JHEH 3aHsTHE 3aHATHSA

28 XUMHS 1 KOCMETHYECKHE 1 [Ipaktnueckoe | Kabuner Odopmnenue
cpeacTsa 3aHATHE 3aHATHUS

29-30 | [IpakTudeckas padora Neb. 2 [Mpaktnueckoe | Kabuner Odopmnenue
BeiBenieHue nsaTeH pyKaBYMHEL, 3aHATHE SaATHA
YEepPHUJI, JKUPa

«YBileKaTeJbHAs XUMUS /ISl IKCIIEPUMEHTATOPOB)

31-32 | Cummaruyeckue yepHuia: | 2 Jlaboparopuass | Kabuner Odopmnenue
Ha3Ha4yeHUE, npocTenme pabora 1a00paTOPHO
PEIenTHL.. Jlaboparopuas 1 paboTHI
pabortals. «CekpeTrHble
YEepHHIIAY.

33-34 | Ucropust MBUIBHBIX MY3BIpEH. | 2 Jlaboparopnas | Kabuner Odopmiienne
®u3nka MBUTBHBIX ITY3BIPEH. pabora 1a00paTOPHO
JlaboparopHas paboral7. 1 paboTHI
«MBUIBHBIE OTIBITHI.

35-36 | Cocta  mKkompHOTO  Mena. | 2 JlaGoparopuast | Kabuner Odopmiienne
JIaGoparopHas paborta 18. «Kak pabota 1a00paTopHO
BBIOpATh IIKOJIBHBIA MEID». i1 paboTHI
JlaGopatopnass  pabota  19.

«HM3rorosneHue HIKOJIBHBIX
MEJIKOBY.

37-38 | Jlabopatopnas  pabGora  20. | 2 JlaGoparopnas | Kabuner Odopmiienue
«Ompenenenue cpeapl pacTBOpa paborta nabopaTopHO
C TMOMOIIIBIO HHAUKATOPOBY. i paboTHI

WNHaukaTopsl. N3smenenne
OKpacKu WH/INKaTOpPOB B
Pa3UYHBIX Cpeaax.
JlaGopatopHass  pabota  21.
«[IpuroroBreHne pacTUTEITHHBIX




WHJIMKaTOPOB M OIIPEAENIEHUE C
noMoupto HUX pH pactBopay.

39-40 | JIabopatopHas paboral6. JlaGopatopnas | Kabuner Odopmnenue
«[lomy4yenne aKBapeJbHBIX paborta n1abopaTopHO
Kkpacok». CocTaB akBapeIbHBIX i paboTHI
kpacok. [IpaBuna oOpamieHus c
HUMH
CBoiicTBa BelecTBa
41-44 | Mup TaK UHTEpPECEH, HO KaK €ro [Ipaktnueckoe | Kabuner dorooTueT
TIOHSTh 3aHsTHE
45-48 | CoiicTBa BEIIECTB, [IpakTrueckoe KaOuner
MIpEBpaILEHHs BELIECTB APYT B 3aHATHE
Apyra
49-51 | UzyuyeHue cocTaBa BEIIECTBA - [IpakTrueckoe KaOuner
[EHTPAIIbHOE 3B€HO XUMHHU 3aHATHE
Kakue ObIBalOT BellecTBa
52-55 | Kakue ObIBaIOT BEIIECTBA [Ipaktnueckoe | Kabuner
3aHsTHE
56-59 | SA3bIk XUMHH [Ipaktnyeckoe | Kabuner
3aHATHE
MHoroo0pa3sue BeuecTs
60-63 | M3yyaeM XUMHYECKHE pPEaKLIUU [Ipaktnyeckoe | Kabuner
3aHATHE
64-67 | MHOr0oOOpa3ue BEemecTB [TpakTuaeckoe Kabuuer
3aHATHE
68-70 | AToMm - cocTaBHas 4acThb IIpaktnyeckoe | Kabuner
BEIIECTB 3aHATHE
71-72 | UucTtele BelIeCTBAa U CMECH [Ipaktnueckoe | Kabuner Odopmnenue Hudposas
3aHsTHE 1a00paTopHO nabopatopus Releon
1 paboThI (maTumx

ANEKTPOIPOBOTHOCT
n); 3 cTakaHa
XUM.00BEMOM 50 M1,
HIIaTeNb HIIN




[{udposast maboparopust

JIOIIaTO4Ka, TBCpI[BIﬁ
XJIOPpU I HATpHUA.

73-74 | OuucTka BOABI OT PACTBOPUMBIX Jlaboparopuass | Kabuner Odopmnenue [udposas
npumecei paborta 1abopaToOpHO nabopatopus Releon
i paboTHI (maTumx
AJIEKTPOIIPOBOTHOCT
n),
75-76 | OmpeneneHue TeMieparypbl Jlaboparopuass | Kabuner Odopmnenue [udposas
KPUCTAJUTU3allUN BEIIeCTBA paborta 1abopaToOpHO nabopatopus Releon
1 paboThI (maTumx
TEMIIEPATYPBbI);
77-78 | 3yueHnue puU3NYECKUX CBONCTB Jlaboparopuas | Kabuner Odopmnenue [udpoas
METaJIJIOB paborta 1abopaTopHO naboparopust Releon
i paboThI (matumk
TEMIIEPaTypBbl);
79-80 | OmpeneneHue CTPyKTYPHI Jlaboparopuass | Kabuner Odopminenue [udposas
TJIaMeH! pabora 1abopaToOpHO nabopatopus Releon
1 paboThI (maTumx
TEMIIEPATYPBbI);
81-82 | Dk3oTepMUUECKHE PeaKLIuU JlaGoparopnass | Kabuner Odopmiienue [Mudposas
paborta nabopaTopHO nabopatopus Releon
1 paboThI (matumk
TEMIIEPaTyphbl);
83-84 | DHgoTEepMHYECKHE PEAKITUT Jlaboparopuass | Kabuner Odopmrnenue [udposas
pabota 1a00paTopHO nabopatopus Releon
11 paboTHI (maTumk
TeMIepaTyphbl);
85-86 | IlepeHachIeHHBIC PACTBOPHI Jlaboparopuass | Kabuner Odopmnenue [udposas
pabota 1a00paTopHO nabopatopus Releon
i paboThI (maTumx
TEeMIIEPaTyphbl);
87-88 | DnexTponuTuyeckas JlaGoparopuast | Kabuner Odopmiienne [Mudposas
JTUCCOTTHAITUS paborta 1abopaTopHO nabopatopus Releon
i paboTHI (maTumk

ANEKTPONPOBOJTHOCT




n),

89-90 | CunbHbIe U cradbie JlaGopatopnas | Kabuner Odopmnenue Hudposas
AJIEKTPOJIHTEHI pabora 71a00paTopHO nabopatopus Releon
i paboThI (matumk
3JIEKTPOIIPOBOTHOCT
n),
91-92 | BiustHue TemmnepaTypsl Ha JlaGopatopnas | Kabuner Odopmnenue Hudposas
JUCCOITUAITUIO paborta nabopaTopHO naboparopust Releon
i paboThI (matumk
3JIEKTPOIIPOBOTHOCT
U ¥ TeMIIEpaTyphl );
93-94 | BnusiHre KOHIEHTPALIUU Jlaboparopuas | Kabuner Odopmnenue [udpoas
pacTBopa Ha JUCCOIHAITUIO pabora 1a00paTopHO nabopatopus Releon
i paboThI (matumk
AJIEKTPOIIPOBOTHOCT
n),
95-96 | BnusiHue pacTBOpHUTENS Ha Jlaboparopuas | Kabuner Odopmnenue [udpoas
JTUCCOITUAITUIO pabora 1abopaTopHO naboparopust Releon
i paboThI (matumk
AIIEKTPOIIPOBOTHOCT
n),
97-98 | Onpenenenue pH pacTBopoB. JlaGoparopnas | Kabuner Odopmiienue [Mudposas
paborta nabopaTopHO nabopatopus Releon
i1 paboThI (matyuk pH);
99- Peakuust HeliTpanu3anuu. JlaGoparopnas | Kabuner Odopmiienue [Mudposas
100 BsaumopeiictBue rugpokcuaa paborta 1abopaTopHO naboparopust Releon
HATpHs C COJITHOM KUCIOTOM. i paboTHI (matuuk pH);
101- | CpoiicTBa OpOMHOM BOJIBI JlaGoparopnass | Kabuner Odopmiienue [Mudposas
102 pabora 1ab0paTopHO naboparopust Releon
i paboTHI (1TaTYMK ONTHYECKOI
IUIOTHOCTH);
103- | [InaBneHue U KpUCTAIIIN3ALUS JlaGoparopuast | Kabuner Odopmiienne [Mudposas
104 Cephl paborta nabopaTopHO nabopatopus Releon
i paboTHI (maTumk
TEMIIEPaTyphbl);
105- | Jlerunparanms comneit Jlaboparopuass | Kabuner Odopmrnenue [udponas




106 paborta 1abopaToOpHO nabopatopus Releon
1 paboTHI (maTamk
TEeMIIEpaTyphl);
«YTO MBI Y3HAJIH 0 XUMHH?).
107 «UTO MBI Y3HAIH O XHMHH ?». Kpyrasiit cron | Kabuner Oecena
Kpyrusbiit cron
108 «UTO MBI Y3HAIH O XUMHH ?». Kpyrasiit cron | Kabuner Becena




