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IHosicHuTe IbHAS 3aNIMCKA
HanpaBjieHHOCTh MPOrpaMMbl — €CTECCTBEHHOHAYTHAS
Bo3pact o0yuarommxcsi: ot 12 et go 15 ner.
Cpok peasu3zanuu nporpammsi: 1 roa, 108 ygaca.

Pabouast mporpaMma 3aHSATUNA BHEYPOUHOH JAESATENBHOCTH MO OHOJOTUU «XUMUS
BOKPYI HAc» TMpeJHa3HaueHa JJIi OpraHu3aldyd JIONOJIHUTEIHLHOTO 00pa3oBaHUs
oOyyarommxcst 7-9 KiaccoB.

Peanu3zanus nporpaMmMbl 00ecrieunBaeTCs HOPMATUBHBIMU JIOKYMEHTAMHU:

1. ®enepanpubiii 3akoH OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obOpazoBanuu B Poccutickoit @eaepanuu» (¢ u3M. u J0o1., BCTy. B cuty ¢ 01.09.2020).

2. Meroauyeckue pEKOMEHJAIMKM IO  TPOEKTHUPOBAHUIO  JIOMIOJHUTEIbHBIX
o011eo0pa3oBareyibHbBIX O00IIepa3BuBaomuXx nporpamm ot 18.11.2015. MunuctepcTBO
oOpazoBanus u Hayku PD

3. IIpodeccuonanbusiii crangapt «llemaror (memaroruueckasi IeSTEIbHOCTh B
JIOIIKOJILHOM, HayajJbHOM OOIIEM, OCHOBHOM OOIIEM, CpPeAHEM OOIIeM 00pa30BaHUM),
(BociTaTelb, YUUTEIIH)»

4. Ilpuka3z MunucrepctBa npocsenienus: Poccuiickoit @enepanuu ot 9 Hos10ps 2018
r. No 196 «O0 ytBepxknenuu [lopsinka opraHu3anuu U OCYIIECTBICHUS 00pa30BaTeIbHON

JESTEILHOCTH 110 IOTIOJIHUTEILHBIM 00I11e00pa30BaTeILHBIM IPOrPaAMMaM)

5.®enepanbubiii 3akoH oT 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B PDy»

6.DenepanbHbIi MPOEKT «Ycrex Kaxaoro peoerkay (yrB. 7 nexkadps 2018 r.)

JononnutenbHass oOuieoOpa3zoBarenbHas mporpamma «XUMHUSL BOKPYT Hac» JaeT
BO3MOKHOCTh KaXXJIOMy PEOCHKY MOJIydyaTh JOMOJIHUTENIbHOE OO0pa30BaHUE HMCXOAS U3 €ro
HHTEPECOB, CKJIOHHOCTEH, cmocoOHOcTe ®  o0Opa3oBaTeIbHBIX OTPEOHOCTEH,
OCYILIECTBIISIEMBIX 3a TpeAenamMu  (peaepaibHbIX TOCYJAapCTBEHHBIX  00pa30BaTEIbHBIX
CTaHAApPTOB U (eJepPATbHBIX TOCYJaPCTBEHHBIX TPEOOBAHMIA.

HampaBneHHOCTh TIpOTrpamMMBbl  €CTECTBEHHOHAY4YHAs, TIOCKOJIbKY OHA MPEINoJiaracT

yIIIyOJIeHHOE  M3y4YeHHUE  OpPraHWYeCKOM W HEOpraHuyecKod  XUMHH,  pelIeHHue



AKCIIEPUMEHTAJIBHBIX U PACUETHBIX 3a/1a4 MOBBIIIEHHON CIOXHOCTH 1O Xumuu. CoxepxaHue
nporpaMMbl «XHUMHST BOKPYT Hac» MOMOXKET mojapocTtkaMm 13-15 meT pacmmputh U yriyOuThb
3HaHUA 110 XUMHUH, YCOBEPUICHCTBOBATh YMEHHUS HCCIEN0BATh

B cucreme €eCcTeCTBEHHOHAy4HOro OOpa3oBaHUS XHMHsS 3aHMMaeT Ba)XHOE MECTO,
ONPENEIIIEMOE POJIBI0O XMMHYECKON HAayKH B MO3HAHWM 3aKOHOB MPHUPOIBI, B MaTEPUAIbHON
KU3HU  OOIIECTBA, B PEIICHUU TI00ATBHBIX MPOOJIeM YeToBeYeCTBA, B (POPMUPOBAHUU
Hay4YHOM KapTHUHBI MUPA.

JlononHuTenbHas oOmieo0pa3zoBaTeibHas IporpaMma «XHUMHs BOKPYT Hac» CO3/aHa,
YTOOBl B MPOLECCE MOIYYEHUS JONOJHUTEIBHOTO XMMHUYECKOrO OO0pa3oBaHUs Yydallhecs
NpuoOpeNr XUMUYECKHE 3HAHHMS O 3aKOHAX M TEOpHSX, OTPAXAKIUX OCOOEHHOCTU
XUMHUYECKON (OpMBI JIBUKEHUS MaTepuu, MNpUOOpEeNd yMEHHs] M HaBBIKM B IOCTAHOBKE
XUMUYECKOTO AKCIEPUMEHTA, B pad0OTe C HAYYHOW U CIPABOYHOU JUTEPATypOH, HAYUHIIHCH
JeNlaTh BBIBOABI IPUMEHUTENBHO K KOHKPETHOMY Marepuany U Oosee oOIIue BBIBOJBI
MHUPOBO33pEHYECKOr0 XapakTepa. M3yueHne XuMuM moMoraeT NoHATh 00L1e 3aKOHOMEPHOCTH
IIPOLECCa TO3HAHUS TPUPOJBI YEIOBEKOM, METOJABI AHAJIOTMM W JKCIIEPUMEHTA, aHalu3 M
CHUHTE3 MO3BOJISIOT MOHATH HAyKy BO BCEM €€ MHOI'000pa3uu.

XUMHUYECKUE 3HAHUS HEOOXOAUMbl yHalIUMCS B TOBCEIHEBHOM JKU3HU, MPOU3BOJCTBEHHOMN
JESTeIbHOCTH, MPOJOJDKEHHUs OOpa3oBaHMs M TPAaBUIBHOM OpHEHTAUUMU TOBEACHUS B
okpyxatomeid cpene. I[Iporpamma «Xumus BOKPYr Hac » Ja€T y4YallUMCS BO3MOYKHOCTH
BBIOpATh pOo(HIib 00yUEHHMsI, MOMOJHUTh 3HAHUA O Npodeccusax, paClIMpUTh 3HAHUS MpeaMeTa
XUMHH, HEOOXOJUMbIE AJIs TOJyYeHUs JallbHEHIIero oopa3oBaHusl.

JlonosiHuTeNnbHAsT 00IIe00pa3oBaTeIbHas mporpaMmMa «XUMHUs BOKPYT Hac" COCTaBJ€Ha C
yuetoM obopynoBanus "Touka pocra".

HoBu3Ha nporpaMMbl COCTOUT B JIMYHOCTHO-OPHUEHTHPOBAHHOM 00y4deHHH. Ponb yuutens
COCTOUT B TOM, YTOOBI CO3JaTh KaXXI0My 00ydYaroleMycsi Bce yCJIOBHUS, JJI1 HAauOOJee MOJTHOro
pPacKpbITUSl U peaiu3anuu ero crnocoOHoctel. Co3aaTh Takue CUTYallUd C UCHOJIb30BAaHUEM
Pa3IMYHBIX METOI0B 00YYEeHHMsI, IPU KOTOPBIX KaXKJIbIi 00yUyaroUuiicss mpujiaraeT COOCTBEHHBIE

TBOPUYCCKUC YCHUIINA U MHTCIJICKTYaJIbHBIC CIIOCOOHOCTH IIpH PCIICHUH IMOCTABJICHHBIX 3a/1a4.



AKTYaJIbHOCTDb TIPOTPaMMbl  «XUMHSI BOKPYT HAc» CoO3[laHa C Ieiblo (HopMupoBaHUS
WHTEpeca K XUMUH, PACIIUPEHUs] Kpyro3opa ydanuxcs. OH OpUEHTUPOBAH Ha ydamuxcs 7-9
KJIACCOB, TO €CTh TAKOr0 BO3pacTa, Korjaa pedsTaM CTaHOBUTCS MHTEPECEH MHUP, KOTOPBIA MX
OKPY’KaeT U TO, YTO OHU HE MOTYT OOBACHUTH, a CIEIUANIbHBIX 3HAHUH ellle He XxBaraeT. JleTu ¢
POXKJIEHUS OKPYKEHbBI PA3TMYHBIMU BEIIECTBAMU U JJOJKHBI YMETh 00paIaThCsi ¢ HUMHU.

Ileparorunveckas 1eJ1eco00pa3HoOCTh NMPOrpaMMbl CBsI3aHa c BO3PACTHBIMHU
O0COOEHHOCTSIMU JieTel JaHHOTO Bo3pacta 13-15 jeT: mro003HATENBHOCTD, HAOTIOIATEIFHOCTD;
MHTEpPEC K XMMHUYECKUM IIpolleccaM; >KeJlaHheM paboTaTh ¢ JabopaTOpHBIM 000PYIOBaHUEM;
OBICTpOE OBJIaJICHHE YMEHUSIMU U HaBblkaMu. Kypc HOCHUT pa3BUBAIOIIYIO, NECSATEILHOCTHYIO U
MPaAKTUYECKYIO0 HAIPABICHHOCTb.

Heans mporpammbi: GopmupoBanue y ydammxcs rIyOOKOTO W yCTOMYMBOIO HMHTEpeca K
MUPY BEIIECTB M XUMHUECKUX IMPEBPAILICHUI, MPUOOPETECHHE HEOOXOJMMBIX MPAKTUUYECKUX
yYMEHUH ¥ HABBIKOB 110 TAOOPATOPHOM TEXHHUKE.

3amaunm XUMHYEeCKOr0 KPy:KKa

- pa3BUTh IO3HABATEJIbHBIE MHTEPECHl W HHTEIUIEKTYallbHbIE CIIOCOOHOCTH B IIpoIlecce
MPOBEICHUS] XMMHUYECKOTO OJKCIEPUMEHTA, CaMOCTOATEIBLHOCTh NPHOOPETEHHs] 3HAHUN B
COOTBETCTBHUH C BOZHUKAIOIIUMU KU3HEHHBIMU MTOTPEOHOCTIMU;

- pa3BUTh Yy4eOHO-KOMMYHHUKATUBHbBIC YMECHHUS;

- (opMupoOBaHUE YMEHUS HAOIIOAATh U OOBIACHITH XUMUYECKHUE SIBIICHUS, POUCXOISIINE B
pUpojie, ObITY, IEMOHCTPUPYEMBIE YUUTEIIEM;

- (opmupoBaTh ymMeHHE pabOTaTh C BEIIECTBAMH, BBHIMIOJHATH HECIOXKHBIE XUMHYECKUE
OTIBITHI, COOJIFOAATh MTPaBUJIa TEXHUKU OE30MIaCHOCTH;

- BOCIUTBIBATH DJIEMEHTHI SKOJIOTHYECKON KYJIbTYPHI,

OTIMYUTEJbHON O0CO0EHHOCTBIO JAHHOW TMPOTPaMMbl  SIBJISIETCS TO, YTO 3aHATHS
MIPEeNoaraloT He TOJbKO M3y4YeHUE TEOPETUUECKOTO MaTepualia, OHU TaKKe€ OPUEHTHUPOBAHBI
Ha DPa3BUTHE MNPAKTHYECKUX YMEHUN U HABBIKOB CAMOCTOSATEIBHOM HSKCIEPUMEHTAIBHOU H

HCCJ’ICI{OB&TCJ’IBCKOﬁ ACATCIIbBHOCTU YUAIIUXCA. PebGsra HAay4aTCAaA CTaBUTH HpOCTGfIHIPIC OIIBITHI,



paboTaTh C peakTUBaMH, IJIAHUPOBATH CAMOCTOSITENIbHYIO paboTy HaJ BbIOpaHHOW TEMOM,
o(pOPMIISATH TPAKTUIECKUE PAOOTHI.

DopMbl 3aHATHIL:
-['pynnoBas
- UnauBuyanbHas

I[lnanupyemblie MeTanpeaMeTHbIE U JIHMYHOCTHBIE Pe3yJIbTAThI 0CBOEHHS KPY:KKa « XUMMS

BOKPYT Hac»
JInuHOCTHBIE pe3yJIbTaThI:

- C(l)OpMI/IpOBaHHOCTB IMO3HABATCJIbHBIX HMHTCPCCOB, HMHTCIUICKTYAJIbHBIX W TBOPYCCKHUX

CIIOCOOHOCTEN yJalmxcs;
- CaMOCTOSITENIbHOCTh B IPUOOPETEHNN HOBBIX 3HAHUM U MPAKTUYECKUX YMEHMUIA;

- MOTHBaNUA O6pa3OBaTeHBHOﬁ ACATCIBHOCTH IKOJIBHUKOB Ha OCHOBC JIMYHOCTHO

OPUEHTUPOBAHHOTO MOJAX0/1a;
MeranpeamerHsblie:
Peaynamuenvie YV/:

- CaMOCTOATENHFHO (OPMYJIIMPOBATH TEMY U IIEJIU YPOKa;

COCTABJISITh IJIaH PEIICHHs Y4EOHOU MPOOJIEMbI COBMECTHO C YUUTEIIEM;

pa6OTaTB I10 IIaHYy, CBCPAsd CBOH I[GI?ICTBHSI C OCJIbIO, KOPPCKTUPOBATHL CBOIO ACATCIIbBHOCTD,

- B JMajore ¢ YYHUTEJIeM BbIpabaThiBaTh KPUTEPUM OLIEHKH U OMNpPENEisITh CTEHCHb
YCHEIIHOCTA CBOEH paboTbl M pabOThl APYrMX B COOTBETCTBHUM C JTHUMH KPUTEPHUSMHU.

lloznasamenvhnvie YV/I:

- mepepabaThiBaTh U MpeoOpa3oBbIBaTh MHGOPMALMIO W3 OJHON (OPMBI B IPYryro

(cocTaBiATh IJIaH, TAOIUILY, CXEMY);

- IIOJIB30BATbLCA CJI0OBAPAMH, CIIPABOYHHUKAMU,



- OCYHICCTBJIATH aHAJIN3 U CUHTC3,
- yCTaHaBJIMBAaTb IPUYNHHO-CJICACTBCHHBIC CBA3H,

- CTPOUTH pacCyKJIeHUS;

Kommynukatusubie YV /1:
- BBICKA3bIBaTh U OOOCHOBBIBATh CBOIO TOUKY 3PEHUS;

- CJIyloaThb MU CIbIIIATh APYTUX, IIBITATHCA IIPUHUMATL HHYIO TOUKY 3pCHUI, OBITH TOTOBBIM

KOPPEKTUPOBAThH CBOIO TOUKY 3PECHUSL;

- JIOKJIa[bIBATh O PE3yJbTaTaxX CBOETO UCCIEA0BAaHUs, Y4aCTBOBATh B IUCKYCCUHU, KPATKO U
TOYHO OTB€YaTh Ha BOIPOCHI, HCIIOJIb30BaTh CIPABOYHYIO JUTEpaTypy H Apyrue

MCTOYHHUKHU MH(POPMALINH;

- A0TOBAPUBATLCA U IIPUXOJUTH K 06H16My PCOICHUIO B COBMECTHOM ACATCIBHOCTH,

3a/1aBaTh BOMPOCHI.
IIpenmeTHbIe pe3yJIbTATHI:

B nosznasamenvrou cghepe: — naBath ONpENENCHUS H3YUYCHHBIX TMOHSATUN; — OMUCHIBATH
JEMOHCTPAllMOHHBIE M CAMOCTOSITENIbHO TMPOBEACHHBIE SKCIEPUMEHTBI, UCIOJb3YS IS
ATOTO €CTECTBEHHBIM (PYCCKUM) SI3bIK W SI3bIK XUMUU;, — KIACCU(DUIIMPOBATH W3YUYEHHBIC
OOBEKTHI U SIBJICHUS; — JIeJaTh BBIBOJLI M YMO3AKIIIOUEHUS U3 HAOIIOJICHUH, N3yUYEeHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEN; — CTPYKTYPUPOBATH U3YUYEHHBIM MaTEpUAl U XUMUYECKYIO

uH(dOpMaIIo, MOYYCHHYIO U3 JPYTHUX HCTOYHHUKOB,;

B yennocmno-opuenmayuonnot cgpepe:. — aHaIM3upOBaTh U OLICHUBATH MOCIEICTBUS IS
OKpYXarome cpeapl OBITOBOM W TPOU3ZBOJCTBEHHOM JIEATETLHOCTH YEIOBEKA,;

Pa3bACHATH HA MPUMEPAX MATEPUATBHOE €IMHCTBO U B3aUMOCBSI3b KOMIIOHEHTOB KHUBOW U
HEXKUBOW TPUPOJIBI U YEJIOBEKA KAK BAXXKHYKO 4YaCTh 3TOT0 €IUHCTBA; — CTPOUTH CBOE

IMOBCACHUC B COOTBCTCTBUU C IIPHUHIUIIAMHA 6epe>1<Hor0 OTHOLICHHA K IIPHUPOAC.



B mpyooeoii cgepe: — TIaHMpPOBATH W TPOBOJUTH XUMHUYECKUNA DKCIIEPUMEHT; —
WCIIOJB30BaTh BEIIECTBA B COOTBETCTBUM C WX MPEIHA3HAYECHUEM U CBOWCTBaMHU,

OIIMCAHHBIMHU B HHCTPYKIUAX 110 IIPUMCHCHUIO.

B cgepe 6ezonacnocmu orcusnedeamenvHocmuy. — OKa3blBaTh TMEPBYIO TMOMOIIb MpU
OTPABJICHUSX, OXKOraxX M APYTUX TPAaBMaxX, CBS3aHHBIX C BELIECTBAMHU U JIAOOPATOPHBIM

000py/10BaHUEM.

BBenenne. (O3HakoM/ieHHMEe ¢ KAaOMHETOM XMMHUM W HM3y4YeHHEe MPABWI TEXHUKH
0e30MmacHOCTH

Hemnoro wn3 wucropunm xumuun. Anxumus. XUMHUS BYEpa, CErONHs, 3aBTpa. TexXHHUKa
Oe3zomacHocTH B KaOuHete xumuu. JlabopaTtopHoe o0OopyaoBaHUE. 3HAKOMCTBO C
pa3laTOYHBIM 00OPYJOBAaHMEM JJIA MPAKTHUYECKUX M jJabopaTopHbiXx padot. Ilocyna, ee
BUJIbl U Ha3zHaueHue. PeakTuBbl W ux kiaccel. OOpallleHHe C KHUCJIOTaMH, IIeJIoYaMu,
SAIOBUTBIMM BEIIECTBaMH. Mepbl TMEpBOM MOMOIIM MPU XUMHUYECKHX OXKOrax u
oTpaBJieHUsAX. BeipaOoTka HaBBIKOB Oe30macHoi paboThl. JleMoHcTpalus. Y IMBUTEIbHbBIC
onbIThl. JlabopaTopHass pa®oTa. 3HAaKOMCTBO C OOOpYAOBAaHHMEM [JIsl MPAKTUUYECKUX U
n1abopaTopHBIX paboT.

«BemecTBa BOKpYr Telsi, orjsiHuch!» BemiecTBo, ¢u3nueckue CBONCTBA BEIIECTB.
Otauuue 4ucThIX BemecTB oT cMmecer. CriocoOwl pa3nerneHus cmecei. Boga. MHoroe au
MBI 0 Hel 3HaeM? Boma m e¢ cBoiictBa. UTto HeoObruHOro B Boje? Boma mpecHas u
Mopckas. CriocoObl OYMCTKM BOJABL: OTCTaBaHuE, (QUIbTpOBaHUE, 00€33apakUBaHMUE.
CronoBelli  yKcyc U yKcycHass 3cceHiusi. (CBOICTBA YKCYCHOM KHCIOTBI W €€
¢dbuszuonornyeckoe BozneiicTeue. IlutheBas comga. CoiicTBa u mpuMeHeHue. Yaii, cocras,
CBOMCTBA, (HU3MOJIOTUYECKOE JCHCTBUE HA OpPraHuM3M uenoBeka. MbUIO WM MbLia?
OTnuuue XO03sMCTBEHHOrO MbuIa OT TyaneTHoro. lllenouHolt xapakTtep XO3sHCTBEHHOTO
Mbl1a. CTupaibHbIE TMOPOIIKK W Jpyrue Moromue cpeicTBa. Kakue mopomiku camble
onacHble. Hamo nm omacaTbesl KUAKUX MOIOIUX CPeACTB. JIOChOHBI, MyXu, KpEeMbl U

npouas napgromepus. MOryT M MPEACTaBIsATh OMACHOCTh KOCMETHUYECKHE Tpermaparhl?



MosxHO 71 caMOMy HM3rOoTOBUTH Oyxu? MHorooOpa3ue jiekapCTBEeHHbIX BemlecTB. Kakue
JIEKapCTBa MBI OOBIYHO MOKEM BCTPETUTH B CBOCH JOMAITHEH anTedyke? ANTEUYHBINA MO U
ero cpoictea. [louemy o HamoO JaepkKaTh B IUIOTHO 3aKYIIOPEHHOW CKIISTHKE. «3€JICHKa»
WU pacTBOp OpuiuiMaHTOBOTO 3eiieHoro. Ilepexuch Bomopona u ruaponeput. CBoiicTBa
NEPEKUCU BOJOPOJA. ACHHPHH WM aUETUJICAJUUIMIOBAas KHCIOTa W €ro CBOWCTBA.
OnacHocTh mpu NpUMEHEHWM acnupuHa. Kpaxman, ero cBoilcTBA W TNPUMEHEHUE.
OOpa3oBaHue Kpaxmayia B JIUCThSIX pacTeHuid. [710K03a, €e CBOWCTBA M MPUMEHCHHE.
MaprapuH, CIMBOYHOE M PACTUTENBHOE MACJO, cano. Yero Mbl O HHX HE 3Haem?
PacTtutenpHbIe U )KMBOTHBIE Maca.

Jlaboparopnas pabota 1. CoiicTBa BenecTB. Pa3znenenue cMecu KpacuTemnen.
Jlabopatopnas pabota 2. CoiicTBa Bojbl. [IpakTudeckas padoral.OuncTka BOAbI.
JlaboparopHas pabota 3. CBONCTBa YKCYCHOUM KUCIIOTHI.

Jlabopatopnas pabota 4. CBOMCTBa MUTHEBOM COJIBI.

JlaGoparopnas padota 5. CBoiicTBa yasl.

Jlabopartopnas padota 6. CBoiicTBa MbLJa.

Jlabopatopnas pabora 7. CpaBHeHHE MoOOIIMX cBoMCTB Mbuta 1 CMC.

JlaGopartopHas pabota 8. I3roToBUM QyXu CaMH.

Jlabopatopnas pabota 9. HeoObiuHbIE CBOWCTBA TAKUX OOBIYHBIX 3€JIEHKH U HOJA.
Jlabopatopnas padota 10. [Tonydenue kuciopo/ia u3 mepeKkrucy BoI0Opoa.
JlaGoparopnaspabotal 1. CBolicTBa acnupuHa.

Jlabopatopnasipaboral2.CBoiicTBa Kpaxmana.

JlaGoparopnas padotal3. CBoiicTBa IITIOKO3HI.

JlaboparopHnasipabotal4. CBolCTBa pacTUTEIHHOTO U CIMBOYHOTO Macell.
«YBJIeKaTeJbHA XUMHUSA VISl IKCIIEPUMEHTATOPOB»

Cumnatuueckue 4YepHuIa: Ha3HAYCHHUE, MPOCTEUIIINE PELICTITHI.

CocraB akBapenbHbIX Kpacok. [IpaBuna oOparieHus: ¢ HUMHU.

Hctopurst MBUIBHBIX ITy3bIpeil. @U3MKa MBUIBHBIX ITy3bIPEH.

CocTaB IIKOJBHOTO MEJA.



Nunukatopsl. U3MeHeHne OKpacKu HHANKATOPOB B PA3JIMUHBIX CPEIax.

JlabopatopHas pabotal5. «CekpeTHbIe YepHUIaY.

JlabopaTtopHas pabotal6. «IlomydyeHne akBapeabHBIX KPACOK).

JlabopaTtopnas pabotal 7. « MBITEHBIE OIBITHD).

JlaGoparopHas pabota 18. «Kak BbIOpaTh MIKOJIBHBIN ME.

JlaGoparopnas pabota 19. «3roToBiaeHre NIKOJbHBIX MEJIKOB.

JIabopartopnas padorta 20. «OnpeneneHue cpeabl pacTBOpa ¢ IOMOIIbIO HHIUKATOPOBY.
JlabopaTtopHas padota 21. «[IpuroroBieHre pacTUTEIbHBIX UHANKATOPOB U ONpE/ICICHUE
¢ momoIbo HuX pH pacTBopay.

«CBoiicTBa BelIeCTB» HOCUT O3HAKOMHTEIBHBIA XapakTep, PacCUATaH Ha pa3BUTHUE
M0003HATETFHOCTH, UHTEPECa K XUMUHU.

Teopus. IlpeseHtanmst Kypca: Ueiau M 3aJayd, OpraHu3alvs 3aHATUA U UX crenuduka.
[Tpenmer xumun. [IporcxoxkaeHue ciaosa "xumus'". MecTo XUMUU CpeIN HAYK O MPUPOJE.
[IpakTuka. 3HakKOMCTBO ¢ rpynmnoil. MHCTpykTaxk 1o MpaBuiiaM IMOBEICHUS Ha 3aHATHUSX.
[TpakTuyeckas paboTa «3HAKOMUMCS C XUMHUYECKOH JlabopaTopueil, ee 000py10BaHHUEM, C
npaBuiamMu 0e3onmacHoCTH B Hely». JlenoBas urpa «llnanupoBanue paboThl 00beTUHEHUS
Ha y4eOHBIN ro». 3HAKOMCTBO C KaJICHIapeM KOHKYPCHBIX MEPOIIPHUSITHIA.

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

CBoiicTBa BeuecTsa.

Teopusa. BemectBo u Teno. BemecrBa Bokpyr Hac U B Hac camux. CBOMCTBa BENIECTB:
arperaTHoe COCTOSIHUE, IBET, 3amax, 3JEKTPONPOBOAHOCTb, TEILUIONPOBOJAHOCTh M T.I.
3ayeM HYXKHO 3HaTh CBOWCTBa BemlecTB? KameHb - MepBbI 00BEKT M3YUYEHUS YeIOBEKa.
[IpeBpaiienrie BemiecTB JApyr B japyra. Xumudeckas peakuus. IIpusHaku U ycioBus
TEUCHUsT XUMHYECKUX peakuuii. ['opeHpe - OaHa W3 MEPBBIX XUMHYECKUX PEaKIUM,
M3BECTHBIX 4Y€JIOBEKY. POJib OTHSI B CTaHOBJICHUU 4esioBeKa. JlereHapl U Mudbl 00 OTrHE.
BemectBa roproune u Heroprouue. Mzyuenue peakuuu ropeHust.

[Ipaktuka. JlabopatopHsie onbIThl: 1. PaccmaTpuBanue nmpeaMeToB, cIeTaHHBIX U3 OJHOTO

KU TOro K€ BCIICCTBA. 2. PaCCManI/IBaHI/IC npeaAMETOB, CACIAHHBIX U3 PAa3HbIX BCIICCTB. 3.



PaccmaTtpuBanue BelecTB ¢ pa3HbIMU (pu3udeckuMu cBoiicTBaMu. [IpakTudyeckue paboThI:
1. M3yuaem cBoiicTBa BemiecTB. 2. [IpoBoMM XMMHUYECKHUE PEAKIUU C LEJIbIO BBISIBICHUS
IPU3HAKOB U YCIOBUIM TEUEHUS] XUMUYECKOW PEAKIIUU. DKCKYPCHUS B allTEKY.

HN3yuenue cocTtaBa BellecTsa - HEHTPAJIbHOE 3BEHO XUMMH.

Teopus. U3 gero cocrosrt BemiectBa? enrmo Jid BemecTBo 10 O6eckoHedyHOCTU? ATOM -
HEJeIuMas 4acThlla, COCTaBHAsA YacTh BCEX BEHIECTB. MomeKysbl. XUMUYECKUN AJIIEMEHT.
BemiecTBa npocteie U ciioxHbie. O3HAKOMIIEHHE ¢ CUMBOJIaMu 31eMeHToB. CumBosibl H, 0,
S, P, C, I, Br, Cl, Si. Iloastue xumuueckoit ¢opmyibl. UnucThle BeIIeCTBA U CMECH.
OnHopo/HbIE M HEOJHOKpaTHble cMecu. CrocoObl pa3BOCHHS CMECEW: OTCTauBaHUE,
(bunbTpoBaHME, MEPEKPUCTATUIN3ALINS, TIEPETOHKA, XpoMaTorpadusi.

[Ipaktuka. Jlaboparopusie pabotel: 1. Monenupyem xumuueckue ¢hopmyibl. 2. ['oToBUM
cmecu. llpaktmueckue pabotel: 1. OuucTka mNOBapeHHOW coJid (UIBTPOBAHHEM U
BblllapuBaHueM. 2. O4HCTKa MEIHOIro Kymopoca nepekpuctaimuianus. llonBenenue
uTOroB Moayis. Urpa-BukrtoprHa « XuMus BOKPYT MEHS.

Kaxkue ObI1BaIOT BelecTsa.

Teopus. Knaccudukaius BemecTs Ha MPOCThIE U CIOXKHBIC. [[eleHre MpoCThIX BEIIECTB
Ha MeTtayuibl 1 HeMeTaluibl. CuMBosibl MetaiioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Aun,
Hg, Ni, Cr, Mn. Kucnopoa, ero otkpeitue. [loiayuenue kucimopoja w3 NepMaHTaHarta
kanug. CoOupaHue KHUCIOpoJa ABYMsI CIOCOOAMHU: METOJOM BBITECHEHHS BO31yXa W
METOJIOM BBITECHEHMSI BOAbI. OmnpeneneHue kucnopona. ['openue cepsul, yris U Kene3a B
kuciopojie. Bomopon - cameii jerkuid ra3. crtopust ero orkpeitusi. ['openne Bomopoa
"I'pemyuas cmecs". OnpenesieHre BOAOPOAA, NMONyUYEHHE. YTIEKUCHbId ra3. [lomyuenne
ero u3 Mpamopa unu mena. OnpeneneHue yriieKUCIoro rada ¢ MOMOIIbK) M3BECTKOBOM
Boabl. CocrtaB Bo3nmyxa. M3ywuenuwe coctaBa Bo3ayxa. Ponp A.JlaByasbe. Ilonsarue 06
MHEPTHBIX Ta3zax. Heon, apron, ux npumenenue. Kucnortel. Kucinotel B mnpupoze.
PactBopenne xucinor B Boje. [lelicTBHe CEpHOM KHUCIOTBI Ha TKaHb. Mepsbl
MIPEOCTOPOKHOCTH TpU paboTe ¢ Kuciaoramu. JlelicTBME KHCIOT Ha WHIMKATOPHI.

OcnoBanusi. PactBopenne ocHoBanuii B Bojie. [llenoun. [leiicTBue mienodeit Ha OpraHu3m



qeoBeka. Mephl MpeIoCTOPOKHOCTH TpU paboTte co mienodamu. JleicTBue mienoyeit Ha
uaaukatopel. Comu. Kakwe OwiBator comu? Comm B mpupone. [loBapennast conb. Posb
MOBapeHHOW COJM B UCTOpUU yesnoBeuecTBa. OpraHMYECKHE BEIIECTBA: OENKU, KUPBI,
YIJIEBOJIbI, HYKJIEMHOBBIE KUCIIOTHI, X POJIb JIJIS JKUBBIX OPTaHU3MOB.

[IpakTuka. JlabopaTopusie paboThl: 1. M3ydaem cBoiicTBa meramioB. 2. PaccMarpuBanue
CIUTABOB MeaM U skene3a. 3. OOHapykeHHe KHUCIOT B NpoAykTax nurtanud. 4. JleicTBus
WHIUMKATOPOB Ha KHCIOTBI W 1ienoud. 5. PactBopeHume ocHoBaHMii B Bojue. 6.
PaccmarpuBanne o0pasioB coneil. [lpaktudeckue pabGotei: 1. Ilomydaem, cobupaem u
ONpeAEIsieM KUCIOpoa 1 BogopoAd. 16 2. M3ydyaeM cBOMCTBAa METAJLIIOB.

S3bIK XUMHUH.

Teopus. Xumus - Hayka o BenecTBax. Kakue ObiBatoT BemectBa? MeTaibl 1 HEMETaJUIbI.
OKcuapl, KUCIOTBI, OCHOBaHHUs, COMU. PU3MYECKHE W XMMHYECKHE CBOWCTBA BEILIECTB.
[IpeBpamiennss BemiecTB Apyr B npyra. lIpu3Haku M yCIOBUSL TEYEHUS XHUMUYECKOU
peakuuu. CoctaB BemiecTB. Xumuueckas ¢opmyna. BanentHocts. Ompenenenue
BAJICHTHOCTH 10 XUMHUYECKOU opmysie. 3aKOH COXPaHEHUSI MacChl BEIIECTB. XUMHUECKUE
YpaBHEHHUSL.

[TpakTuka. [Ipaktuueckas padota «IIpeBparnienus BemecTB Apyr B apyra», «OnpeaeneHue
BaJICHTHOCTH TI0 XUMHUYECKOU (opMyIie», «3aKOH COXpaHEHUsI MacChl BemecTB». Pemenue
XMMHUYECKUX YypaBHeHMH. lloaroroBka k koiutokBuymy. [lonBeneHue WMTOrOB MOZIYIIS.
KomnokBuym «S3b1k XUMUM.

N3yuyaem xummn4yeckue peakumnu.

Teopuss. CymHOCTh XMMHMYECKOM pPEAKIMHU. THUIBI XMMHUYECKUX PEAKLMN: Pa3IoKEHUS,
3aMmelleHus U oOMeHa. Peakium 3k30- W sHAOTepMuYeckue. Peakuuu oOpaTumbie U
HeoOpaTtuMbie. CKOPOCTh XUMUYECKHUX pPeakiuid. 17

[IpakTuka. JlaboparopHbie ombIThl: 1. Pa3nokeHue Mamaxuta TpU HarpeBaHuu. 2.
3aMelleHne MeM B PACTBOPE XJIOpUAa MeAU (2) xKeIe30M.

MHoroo0pa3ue BelecTB.



Teopus. Knaccudukanus u cBoiictsa BemecTB. MHoroo6pasue Bemects. Knaccuduxarms
BelleCTB MO cocTtaBy. Okcuapl, ux cocraB. [logydeHune OKCHIOB peakUueld TOpeHUs
IOPOCTBIX M CIIOXKHBIX BemecTB. COCTaBIEHHE YPABHEHUN PEAaKIMHM TOPEHMS CIIOXKHBIX
BEILECTB. YCJIOBHUS BO3HMKHOBEHHMS M IPEKpalEHUsi TOpeHus. MemJIeHHOE OKHUCIICHHE.
Meps! npenynpexxaeHust noxkapos. Knaccudukanus okcuJoB Ha OCHOBHBIE, KHCIIOTHBIE,
amgotepHble. Kucnortel, uXx cocTaB, KilacCU(pUKalus Ha KHUCIOPOIOCOAEpKAIIUE U
OECKHUCIIOPOIHbIE, HAa OJHOOCHOBHBIC, JIByXOCHOBHBIE U TPEXOCHOBHBIC. KHCIOTHBIIM
OCTAaTOK. BaJICHTHOCTh KHCIOTHOIO OCTAaTKa, pOjb KUCIOT I OPraHW3MOB pPaCTECHHUU,
KUBOTHBIX M 4yenoBeka. OcHoBaHMs, ux coctaB. [‘mapookcorpynma. Illemoun un
HEpacTBOPUMBIE B BOJIE OCHOBAHUS, COCTABJIICHHE (POPMYJI COJIEH IO BAJIEHTHOCTH METaJljla
U KUCJIOTHOro ocrarka. Knaccuduxamuss coneld Ha cpelHuE, KHUCIbIE U OCHOBHBIC.
[InmeBas coga U MaJIAXUT KaK MPUMEPBI KMCIOW U OCHOBHOM COJIEM, COJIM OPraHU3MBbI B
OpraHu3Me 4YesoBeKa. Peakuus HenTpanu3anum.

[Tpaktuka. JlabopaTopHbie paboTel: 1. PaccmMoTrpenue oOpa3loB OKCHAOB, OCHOBaHUH,
conen. 2. HMccrmenoBanue mpojykTa TOPEeHUs yriisl B Kuciaopone. 3. O3HAKOMIICHHE CO
CBOMCTBaMM I'HAPOKCUIOB HATpHUs, Kalblus, Menu (2) wiu xenesa (3). 4. Bzaumopeiicreue
ieao4en ¢ Kuciaoramu. 5. BzaumonencTere HepaCTBOPUMBIX OCHOBAHUM C KUCIIOTAMH.
ATOM - cOCTaBHasl YaCTh BEILIECTB.

Teopusi. Atom. CnoxHblii coctaB aTtoma. OTKpBITHE 3JIEKTPOHOB B atome. OIbIThI
D.Pesepdopna mo OTKpHITUIO aTOMHOTO sipa. 3apsii aTOMHOTo siapa. Mojenu aToMoB.
[Inanerapnas Mozaens aroma O.Pesepdopnma. AOcontoTHass M OTHOCUTENIbHAs aTOMHas
Macca. CocrtaB sanep atomoB. [Iportonsl. Helitponsl. M30Tonbl. XuMHYECKU 3JIEMEHT -
Pa3HOBHUJIHOCTh aTOMOB C OJMHAKOBBIM 3apanoM snpa. [lonsrue o0 unonax. Ilpakrtuka.
N3rorosnenne monenu aroma. Iloasenenne mroroB monyis. Kpyruisiid cron «B3rmsan Ha
MUP BOKPYT HAC C HOMOLIbIO XUMUN.

«4Yto mbI y3Haau o xumuu?» O00011eHNE Kypca -2 Jaca.

No \ Tema \ Koua-Bo \ ®opma \ Mecro \ ®opma

Jlara




n/n 4acoB 3aHATHSA NMPOBeAeHUsA koHTpoast | I[lna | @
H K1
BBenenne
1 Bsoansblit nHCTpYyKTaX 1o Th 2 becena Kabuner
IIPH TIPOBEICHUU
1abopaToOpHBIX PadoT.
O3nakomnenue ¢ KAGUHEMOM XUMUU U U3YUeHUe NPAGUT MEXHUKU He30nacHocmu
2 [TpuGops! A7t HAYYHBIX 2 becena Kabuner
HCCIICOBAHHUM,
nabopaTtopHoe 000pyIOBaHUE
3-4 N3yuenue npaBui TEXHUKU 2 [Ipaktnueckoe | Kabuner 3auer
0e30macHOCTH 3aHATHE
«BemecTrBa BOKpPYr Te0s, OIJISIHUCH!»
5 CgoiictBa BemiecTB. Paznenenue | 1 JlaGopatopnoe | Kabuner Odopmnenue
CMECH KpacuTelei. 3aHATHE 1a00paTopHO
ro 3aHITHS
6 CaoiictBa Boabl. OuncTka BoAbl. | 1 JlaGopaTopnoe | Kabuner Odopmrnenue
3aHsTHE 1ab0paTopHO
ro 3aHATHS
7 CBoiicTBa YKCYCHON KHCIIOTHI. 1 Jlaboparopuoe | Kabuner Odopmrnenue
3aHsTHE 1ab0paTopHO
ro 3aHITHS
8 JlaGopaTopHas pabora 4. 1 Jlaboparopuoe | Kabuner Odopmrnenue
CBoiicTBa MUTHEBOMN COJIBI. 3aHSTHE 1abopaTopHO
ro 3aHITHS
9 JlaboparopHas pabora 5.11 Jlaboparopuoe | Kabuuer Odopmnenue
CoiicTBa yasi. 3aHATHE 1a00paToOpHO
rO 3aHITHA
10-12 | JTabopaTopHas pabora 6.3 Jlaboparopuass | KaOuner Odopmnenue
CpoiictBa Mbl1a. M3rotoBnenue pabota 1a00paTopHO
MBIJIa B IOMAITHUAX YCIIOBHSIX it paboTHI
13 JIaGoparopHas pabora 7.1 JlaGoparopnas | Kabuner Odopmiienne
CpaBHeHHE MOIOIIUX CBOMCTB pabora 1abopaTopHO
Mmbu1a 1 CMC. 11 paboThI
14-15 | JlaGopaTopHas pabota 8. 12 JlaGoparopnas | Kabuner Odopmiienne
N3roroBuM nyxu camu. paborta 1abopaTopHO
i1 paboThI
16 JIaGopatopHas pabota 9. 1 JlaGoparopnas | Kabuner Odopmiienne
HeoOprunbie cBOMCTBA TAKUX paborta 1abopaTopHO
OOBIYHBIX 3€JICHKH U Hoa. i paboTHI
17 JIaGoparopnas pabota 10. 1 JlaGoparopuass | Kabuner Odopmiienne
[Tonyuyenue kucnopoaa u3 paborta 1abopaTopHO
MEPEKHUCH BOJOPOJIA. i paboTHI
18 JIaGoparopHnasipaboral 1. 1 JlaGoparopuass | Kabuner Odopmiienne
CaoiicTBa aciupuHa. paborta 1abopaTopHO
i1 paboTHI
19 JlaGoparopHasipaboral?2. 1 Jlaboparopnass | Kabuner Odopmiienue




CgoiicTBa Kpaxmaiia. paborta 1abopaToOpHO
i1 paboTHI

20 Jlaboparopnass ~ pabora  13.|1 Jlaboparopuass | Kabuner Odopmnenue
CBoiiCcTBa TITIOKO3HI. pabota 1a00paTopHO

i paboTHI

21 JlaboparopHuasipabotal4. 1 Jlaboparopuass | Kabuner Odopmnenue
CBoiicTBa  pacTHTENBHOTO U pabota 1a00paTopHO
CJIIMBOYHOI'O Macell. i paboTHI

Xumus B ObITY

22 Buipl OBITOBBIX XUMHUKATOB 1 [Ipaktnueckoe | Kabuner Odopmnenue

3aHATHE 3aHATHUSA

23-24 | Pa3HOBHIHOCTH MOFOIIHX 2 [Mpaktnueckoe | Kabuner Odopmnenue
CpeICTB 3aHATHE 3aHATHUS

25 Cnuuku u Oymara: OT UCTOPUU 1 [Ipaktuueckoe | Kabuner Odopmnenue
M300peTeHus 10 HAIUX THEeH 3aHATHE 3aHATHUS

26 Ucropus crexnonemnusi. 1 [Ipaktuueckoe | Kabuner Odopmnenue

3aHATHE 3aHATHUS

27 Kepamuka: ot uictopun 1 [Ipaktnueckoe | Kabuner Odopmrnenue
M300peTeHus 10 HAIUX THEeH 3aHATHE 3aHATHUS

28 XUMHS 1 KOCMETHYCCKHE 1 [Ipaktuueckoe | Kabuner Odopmrnenue
cpexacTsa 3aHATHE 3aHATHUS

29-30 | [IpakTudeckas padora Neb. 2 [Tpaktnueckoe | Kabuner Odopmnenue
BriBeieHue MATEH PIKaBYMHBI, atThe atATHA
YEepHIJI, J)KUpa

«YBileKaTeJbHAs XUMHUS /ISl IKCIIEPUMEHTATOPOBY

31-32 | Cumnaruueckue yepHuia: | 2 Jlabopatopuas | Kabuner Odopmnenue
Ha3zHa4eHUe, npocreiiune pabota 1a00paToOpHO
pElenThI.. JlaGopaTtopHas i paboThI
paboral5. «CekpeTHble
YEepHIIIAY.

33-34 | Mcropusi MBUTBHBIX Iy3bIpeH. | 2 JlaGoparopnas | Kabuner Odopmaenue
®u3nKa MBUTLHBIX MTy3BIPEH. pabota 1a00paToOpHO
JlabopaTopHas paboral7. i paboThI
«MBLUIBHBIE OMBITHI.

35-36 | Cocta  mKompHOTO  Mena. | 2 JlaGoparoprass | KaObuner Odopmirenne
JIaGoparophas paborta 18. «Kak pabota 1a00paTopHO
BBIOpATh MIKOJBHBIA MEID». 1 paboThI
JlaGopatopnass  pabota  19.

«HM3roroBnenne LIKOJIBHBIX
MEJIKOBY.
37-38 | JIabopatopHast  pabora  20. | 2 Jlaboparopnass | Kabuner Odopmiienue




«OmpeneneHue cpeapl pacTBOpa paborta 1abopaToOpHO
C MOMOIIIBIO HHAUKATOPOBY. i paboTHI
Nunukaropsl. N3menenue

OKpacKu WH/INKaTOPOB B

pa3IMYHBIX Cpeaax.

Jlaboparopnass  pabora  21.

«[IpuroroBieHne pacTUTEIHHBIX

WH/IMKATOPOB U ONpeAEICHUE C

nomoInkto HUX pH pactBopay.

39-40 | JlaboparopHast pabortal6. Jlaboparopuass | Kabuner Odopmnenue
«[Tomyuenue aKBapeIbHBIX pabota 71a00paToOpHO
Kpacok». CocTaB akBapesIbHBIX it paboThI
kpacok. [IpaBuna oOpamieHus c
HUMH

CBoiicTBa BelllecTBa

41-44 | Mup Tak MHTEpECeH, HO KaK ero [Ipaktnueckoe | Kabuner dotooTUeT
TTOHSITh 3aHATHE

45-48 | CBoiicTBa BEIIECTB, [Ipaktnueckoe | Kabuner
MPEeBpaIleHHs BEIECTB APYT B 3aHATUE
Apyra

49-51 | M3yuenne cocraBa BEIIECTBA - [Ipaktnueckoe | Kabuner
[EHTPAILHOE 3BEHO XUMHHU 3aHATHE

Kakue 0bIBaIoT BeniecTna

52-55 | Kakue ObIBaroT BeliecTsa [IpakTrueckoe KaOuuer

3aHATHE

56-59 | S3pIK XUMHUH [Ipaktnueckoe | Kabuner

3aHATHE
MHorooopa3ue BemecTs

60-63 | N3ygaem XuMUYECKHE pPEaKIIUn [Mpaktnueckoe | Kabuner

3aHATHE

64-67 | MHoroo0pa3ue BellecTB IIpaktnyeckoe | Kabuner

3aHATHE

68-70 | Atom - cocTaBHasi 4acTh [Ipaktnyeckoe | Kabuner
BEIIECTB 3aHATHE

71-72 | YucTsle BelecTBa U CMECH [Ipaktuueckoe | Kabuner Odopmnenue

3aHsTHE 1ab0paTopHO
i paboTHI
[Tudposas nmadbopaTopus

73-74 | OuncTKka BOJbI OT PACTBOPUMBIX JlaGoparopuass | Kabuner Odopmiienne

npuMecei paborta 1abopaTOpHO




i paboThI

75-76 | OnpeneneHue TeMIEPaTyphl JlaGopatopnas | Kabuner Odopmnenue
KPUCTAJTU3AI[MU BEIIECTBA paborta n1abopaTopHO

i paboThI
77-78 | N3ydenue GuU3HUECKUX CBOKCTB Jlaboparopuass | Kabuner Odopmnenue
METaJIJIOB paborta 1abopaToOpHO

i paboTHI
79-80 | OnpeneneHue CTPYKTYpPhI JlaGopatopnas | Kabuner Odopmnenue
TJIAMCHH paborta nabopaTopHO

i paboThI
81-82 | Dk3oTepMuUeCKHE peaKIuu JlaGoparopuass | Kabuner Odopmiienne
paborta 1abopaToOpHO

i paboTHI
83-84 | DugoTepMHuUecKHe peaKkIuu Jlaboparopuas | Kabuner Odopmnenue
paborta 1abopaTopHO

i paboThI
85-86 | [lepenaceleHHBIE PAaCTBOPHI JlaGoparopuast | Kabuner Odopmiienne
paborta 1abopaToOpHO

i paboTHI
87-88 | DnexrTponuTHyeckas JlaGoparopnas | Kabuner Odopmiienne
JTUCCOTTHAITUS paborta 1abopaTopHO

i paboTHI
89-90 | CunbHble u crnadble JlaGoparopuast | Kabuner Odopmitenne
ANIEKTPOIUTEHI pabota 1a00paToOpHO

1 paboThI
91-92 | BiustHME TeMITepaTyphl Ha Jlabopatopnas | Kabuner Odopmnenue
JUCCOLUALINIO pabota 1a00paToOpHO

i paboThI
93-94 | BnusiHMe KOHIICHTPAITIH Jlaboparopuass | Kabuner Odopmaenue
pacTBopa Ha JUCCOLMALIUIO pabota 1a00paTopHO

i paboThI
95-96 | BnustHMe pacTBOpPHUTENS HA Jlaboparopuast | Kabuner Odopmirenne




JIUCCOLIHUALIAIO paborta 1abopaToOpHO
i paboTHI
97-98 | Onpenenenue pH pacTBOpoB. Jlaboparopuass | Kabuner Odopmnenue
paborta 1abopaToOpHO
i paboTHI
99- Peaxmus HeliTpanuzanuu. JlaGoparopuass | Kabuner Odopmiienne
100 B3aumopeiicTBre ruapokcuia paborta 1abopaToOpHO
HATpHs C COJITHOM KMCIIOTOM. i paboTHI
101- | CroiicTBa OpPOMHOI BOJIBI Jlaboparopuass | Kabuner Odopmnenue
102 paborta 1abopaTOpHO
i paboTHI
103- | [ImaBneHue U KpUCTATUTH3AIUS Jlaboparopuas | Kabuner Odopmrnenue
104 cepol paborta 1abopaTopHO
i paboThI
105- | Jermnparamums coyet Jlaboparopuass | Kabuner Odopmnenue
106 pabora 1abopaToOpHO
1 paboThI
«UT0 MBI Y3HAJIM O XUMHUH?».
107 «UT0 MBI Y3HAJIM O XUMHUH?». Kpyrasiit cton Kabuner becena
Kpyrusiii cron
108 «UT0 MBI Y3HAJIM O XUMHUH?». Kpyrasiii cton Kabuner Becena




