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IHosicHuTe/IbHASA 3aNIUCKA
HanpaBJjieHHOCTh MPOrpaMMBbl — €CTECTBEHHO-HAyIHAS
Bo3pacr o0yuarommxcsi: ot 12 net no 17 ner.
Cpoxk peasu3zanum nporpammsl: 1 roxa, 102 gaca.
Peanu3zanus nmporpaMMbl 00ecrieunBaeTCs HOPMATUBHBIMU IOKYMEHTAMU:

1. ®enepanbubiii 3akoH 0T 29.12.2012 Ne 273-®3 (pea. or 31.07.2020) «OO6
obpazoBannu B Poccuiickoit deneparum» (¢ u3M. u joi., Betym. B cwry ¢ 01.09.2020).

2. Meroguueckue peKOMEHIAIMU 10 MPOEKTUPOBAHUIO  JIOMOJHUTEIBHBIX
o011e00pa3oBaTeNbHBIX 00IIepa3BuBaOmMX nporpamMm ot 18.11.2015. MwunucrepctBo
oOpa3oBanus U Hayku PO

3. IIpodeccuonanbubiii crangapt «llegaror (memaroruyeckas JeATEIbHOCTh B
JOIIKOJIFHOM, HayajJbHOM OOIIEM, OCHOBHOM OOIIEM, CPeIHEM o0IIeM 00pa30BaHUM),
(BociMITaTElNb, YUUTEIIH)»

4. Tlpuka3z MunucrepcTBa npocsemenus Poccuiickoit ®enepanuu ot 9 Hoss6ps 2018
r. Ne 196 «O0 yrBepxaenuu [lopsika opraHu3aliy U OCyIIECTBICHUS 00pa30BaTeIbHOM

JESATEeITLHOCTH T10 JOTIOJTHUTENIbHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMam)

5.®enepanbubiii 3akoH oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B POy

6.DenepalibHbIN TPOEKT «Y criex Kaxaoro pedeHka» (yrB. 7 nekabps 2018 r.)

JlononHuTenbHas oOmieoOpa3oBarenbHas TMporpamMma «XUMHUSL BOKPYT Hac» JaeT
BO3MOXXHOCTh KaXJOMY pPEOCHKY IMOJydaTh JOMOJHHUTEIBHOE OO0pa3oBaHUE HUCXOAS U3 €ro
WHTEPECOB,  CKIIOHHOCTEHW, CIOCOOHOCTE ©  00pa3oBaTEIbHBIX noTpeOHOCTEMH,
OCYILIECTBIISIEMBIX 3a TpefenaMu  (QefepalbHbIX TOCYAapCTBEHHBIX 00pa30BaTENIbHBIX
CTaHJIapTOB U (heIepalbHBIX TOCYAAPCTBEHHBIX TPEOOBAHUM.

HampaBneHHOCTh TIpOrpaMMBbl  €CTECTBEHHOHAY4YHAsl, IOCKOJIbKY OHA MPEIINoJiaracT
yIIyOJIeHHOE ~ M3y4YeHUE  OpPraHWYeCcKOM W HEOPraHMYeCKOW  XUMHH,  pelIeHue
AKCIIEPUMEHTAILHBIX U PACUETHBIX 3aJ1ay MOBBIIEHHOHN ClIOkKHOCTH 10 Xumun. ConeprkaHue
nporpamMmbl «XHUMHST BOKPYT HAc)» MOMOXKET moapoctkam 13-15 net pacmmputs U yriryOuTh

3HAaHHA 110 XMMHH, YCOBCPIICHCTBOBATE YMCHUA NCCIICA0BATH



B cucreme ecTecTBEHHO-HAyYHOTO OOpa30BaHUS XUMHUS 3aHUMAET BAXXHOE MECTO,
ONPEAECTAEMOE POJIBI0O XMMUYECKON HAyKH B MO3HAHUU 3aKOHOB IMPUPOAbI, B MAaT€pHUATbHOU
KU3HK  OOIlECTBa, B PEIICHUHM TJI00aTbHBIX MNpPOOJieM YeToBeYeCTBa, B (POPMUPOBAHUU
HAay4YHOW KapTUHBI MUpA.

JononHuTenbHas oOmieoOpa3oBarenbHas mporpamMma «XHMHS BOKPYT Hac» CO3/aHa,
4YTOOBl B MPOIECCE MOIMYYEHHUS JTOMOJHUTEIBHOTO XUMHUYECKOTO OO0pa30oBaHUsl ydalluecs
npuoOpend XUMHUYECKHE 3HaHUSI O 3aKOHaX M TEOPHUSX, OTPAXKAIIIMX OCOOECHHOCTH
XUMUYECKON (OpMBI JBUKEHUS MATEpUU, MPUOOpENTM YMEHHS U HABBIKM B ITOCTAHOBKE
XUMHUYECKOTO AKCIEPUMEHTA, B pabOTe C HAyYHOW U CIPABOYHOM JUTEPATypOH, HAYUHIIUCh
JeJaTh BBIBOJIbI MPUMEHUTEIBHO K KOHKPETHOMY Martepually M 0Oojiee OOIHMe BBIBOJbBI
MHUPOBO33PEHYECKOTO XapakTepa. M3yueHne XuMuu moMoraeT MoHsITh 00Iue 3aKOHOMEPHOCTH
rpoluecca MO3HAHUSI MPUPOJIBI YEJIOBEKOM, METOJbl AHAJOTMU M DKCIEPHUMEHTA, aHAIW3 U
CUHTE3 MO3BOJISIIOT MOHATH HAyKy BO BCEM €€ MHOTO00pa3HH.

XUMHUYECKUE 3HAHUSI HEOOXOIUMbI YYalIUMCSl B TIOBCEHEBHOM KU3HH, TPOU3BOACTBEHHOM
JEATeIbHOCTH, TPOJOKEHUsT o0O0pa3oBaHUs U TPaBUJIBLHOW OpUEHTAIIMM TOBEACHUS B
okpyxaromiei cpene. [Iporpamma « XuMust BOKPYT HAac »JaeT ydaluMcs BO3MOXKHOCTb BBIOpATh
npoduiab 00yUeHHs, TOMOJHUTh 3HAHUSI O MPOECCUsiX, paclIuPUTh 3HAHUS TIPEAMETa XUMUH,
HEO0OXOMMBbIC TSI TIOTYUYEHUS JaTbHEHIIIero 00pa3oBaHusl.

JlononHuTenpHas 001eo0pa3oBaTelibHas MporpaMMa «XUMHsI BOKPYT Hac' COCTaBJIEHA C
yaeToMm o0opynoBanus "Touka pocra.

HoBu3Ha nporpaMMbl COCTOUT B JTUYHOCTHO-OPUEHTUPOBAHHOM 00y4deHuu. Ponb yuurens
COCTOMT B TOM, UTOOBI CO3/IaTh KaKJIOMY O0ydJaroneMycs BCe yCJIOBHS, JJIsi HauboJiee MoIHOTO
PacCKpBITUSI U peanu3anuu ero crnocoOHocteld. Co3aaTh Takue CUTyalldd C HMCIHOJIb30BAaHHEM
pPa3TUYHBIX METOAO0B OOYYEHHUS, TPU KOTOPBIX KKl O0YYAIOIIHMIICS MPUIaraeT COOCTBEHHBIC
TBOPYECKHUE YCWINS U MHTEJUICKTyaIbHbIE CIOCOOHOCTH MPU PEIICHUN IMOCTABICHHBIX 3a1a4.

AKTYaJIbHOCTb MPOTPaMMbl  «XHUMHUS BOKPYT Hac» co37aHa C Ieibi0 (OPMHUPOBAHUS
WHTEpeca K XMMHUHU, paclIMpeHust Kpyrozopa ydammuxcsi. OH OpUeHTHUpOBaH Ha ydamuxcs 7-11

KJIACCOB, TO €CTh TAKOTO0 BO3pAacTa, Korjaa pedaraM CTaHOBUTCS MHTEPECEH MHUP, KOTOPBIA MX



OKPYXKaeT W TO, YTO OHH HE MOTYT OOBSICHUTh, a CIIeIUAIIbHBIX 3HAHUH €Ille He XBaraeT. Jletu ¢
POKIIEHUST OKPY>KECHBI Pa3IMYHBIMU BEIECTBAMHU U JOJKHBI YMETh 00paIiaThCsi C HUMHU.

Ileparornuyeckasn 1eJ1eco00pPa3HoOCTh NMporpaMmsl CBs3aHa c BO3PACTHBIMH
O0COOEHHOCTSIMU JIeTel JaHHOTO Bo3pacta 13-17 jeT: mo003HATENBHOCTD, HAOTIONATEIHFHOCTD;
WHTEpeC K XMMHUYECKHM IIpoIleccaM; >KeJIaHuEeM padoTaTh ¢ Ja0OpaTOPHBIM 00O0PYJAOBaHUEM;
OBICTpOE OBJIaJICHHE YMEHUSIMHU U HaBblkaMu. Kypc HOCHT pa3BUBAIOIIYIO, JESITEIHHOCTHYIO U
MPAKTUYECKYIO HAIPABICHHOCTb.

Hear nporpammpbl: DopMupoBaHUEe Yy ydaIIuXcs ITyOOKOTo M yCTOMYMBOTO HMHTEpeca K
MHUpPY BEIIECTB W XHMHYCCKHX TMPEBpAIICHUN, MPHOOpETEHHE HEOOXOIUMBIX MPAKTHICCKUX
YMEHUH U HABBIKOB 10 JJAOOPATOPHON TEXHHKE.

3aauu XUMHYECKOT0 KPYKKa

- pa3BUTHh IO3HABATEJIbHBIE MHTEPEChl U HHTEIUICKTYaJIbHbIE CIIOCOOHOCTU B MpOIIECCe
MPOBEJICHNUS XMMHYECKOTO0 OJKCIIEPUMEHTA, CaMOCTOSATEIBHOCTh NPHOOpPETCHHMS 3HAHUW B
COOTBETCTBHUH C BOSHHKAIOITUMH KU3HEHHBIMU ITOTPEOHOCTIMU,

- pa3BUTh y4eOHO-KOMMYHHKATHBHBIC YMCHHUS;

- (dopmMupoBaHHE YMECHUS HAOIIOAATh U OOBSICHATH XUMUUYECKHUE SBICHUS, MPOUCXOIAIINE B
pupojie, ObITY, IEMOHCTPUPYEMBIE YUUTEIIEM;

- ¢opmMupoBaTh YyMEHHE pabOTaTh C BEIICCTBAMH, BBIOJIHSATH HECIO0KHBIE XUMHUYECKHUE
OTIBITHI, COOJTFOZIATh TIPAaBHIIa TEXHUKH OC30ITaCHOCTH;

- BOCIIMTHIBATH JIEMEHTHI SKOJOTUUECKON KYIbTYPHI;

OTIAHYUTEJbHOH O0CO0EHHOCTBIO JAHHOW NPOrpaMMbl SIBIIIETCS TO, YTO 3aHATHUSA
MPEANOoJIaraloT He TOJbKO M3yYeHUE TEOPETUUYECKOTO MaTepualia, OHU TaKKe€ OPUEHTHUPOBAHBI
Ha pa3BUTHEC TMPAKTUYECKHX YMCHHHA M HAaBBIKOB CAMOCTOSTEIBHOW DKCIIEPUMEHTAIBLHOW U
WCCJIeIOBATENLCKON IESITEIbHOCTH yuanuxcs. Pedsita HaydaTcsi CTaBUTh MTPOCTEUIITNE OTIBITHI,
paboTaTh ¢ peakTUBaMH, TUIAHUPOBATh CAMOCTOATENIBHYIO pabOTy HaJ BBHIOpaAaHHON TEMOM,
0hOpMIIATH TPAKTUYECKHUE PAOOTHI.

DopMbI 3aHATHH:

-I'pynnoBas



- UnquBuayanpHas

l'[.]IaanyeMble METANPEAMETHBIC M1 JINYHOCTHLIC PE3YJIbTAThI 0CBOCHUA KPY/KKa «Xumus

BOKPYT HaC»
JIn4HOCTHBIE pe3yJIbTaThI:

- C(l)OpMHpOBaHHOCTI) IMO3HABATCJIbHBIX HHTCPCCOB, HHTCIUICKTYAJIIBHBIX HW TBOPYCCKUX

CIIOCOOHOCTEN ydaluxcs;
- CaMOCTOSITEJIBHOCTh B TPUOOPETEHNUN HOBBIX 3HAHUI U MPAKTUYECKUX YMEHUM;

- MOTHUBaNUsA 06p330BaTeJIBHOﬁ ACATCIIBHOCTH IMKOJIBHUKOB Ha OCHOBC JIMYHOCTHO

OPUEHTHPOBAHHOT'O TTOAXO/1A;
MeTtanpeameTHsbie:
Pecynamuenvie YV/I:

- CaMOCTOATENIbHO (POPMYIHPOBATH TEMY U 1IEJIH YPOKa;

COCTABJIATH IUIaH PEMICHUS Y4eOHOM MPOOIEMbI COBMECTHO C YUUTEIIEM;

pa60TaTb I10 IIJIaHY, CBCPssA CBOA I[eI‘/JICTBI/IH C IICJIBIO, KOPPCKTUPOBATL CBOIO ACATCIIBHOCTD,

- B JMAJOT€ C YYMUTEJIIEM BbIpaOAThIBaTh KPUTEPUU OIICHKHM M OIPEIEsTh CTENEHb
YCHENIHOCTA CBOEM paboThl W pabOThl JAPYTHUX B COOTBETCTBUU C OSTUMU KPUTEPHUSIMHU.

Ilo3nasamenvuvie YYJI:

- mepepalaTbiBaTh U MPeoOpa3oBbIBaTh MHGOPMAIMIO W3 OAHOW (POPMBI B JIPYTyIO

(cocTaBnATh IJ1aH, TAOTUILY, CXEMY);

- TI0JIb30BaThCs CIOBAPSMHU, CIIPABOYHUKAMM;

- OCYIIECTBJISATh aHAJIU3 U CUHTE3;

- yCTaHaBJIMBATh MPUYUHHO-CJICJCTBCHHBIC CBSI3H;
-CTPOUTDH PACCYKICHUS;

Kommynukatususie YV /I



- BBICKAa3bIBaTh U 00OCHOBBLIBATH CBOIO TOYKY 3PCHUS,

- CJIyoiaThb M CJIbIMIATh APYTUX, IIBITATHCA IIPUHUMATh MHYIO TOUYKY 3PpCHUS, OBITh TOTOBBIM

KOPPEKTUPOBATH CBOIO TOUKY 3PEHUS;

- OOKJIaJAbIBATh O PE3YyJibTaTaX CBOCTO UCCICAOBAHNA, YyHaCTBOBATh B JTUCKYCCUH, KPATKO U
TOYHO OTBCYATHL HA BOIIPOCHI, HCIIOJIB30BATh CIIPABOYHYIO JIUTCPATYPY U OpPYIruc

HNCTOYHHNKH HH(i)OpMaHI/II/I;

- A0roBapuBaThCsa W NPUXOANUTH K o6meMy PCIICHUIO B COBMECTHOM ACATCIBHOCTH,

3a/1aBaTh BOIPOCHI.
IIpeamMeTHbIe pe3yabTaThI:

B nosznasamenvnou cghepe: — naBath onpeneneHus U3yYCHHBIX IMMOHSATUN; — ONUCHIBAThH
JEMOHCTPALlMOHHBIE M CAMOCTOSTEIBHO IIPOBEICHHBIE JKCIEPUMEHTHI, HUCIOJb3Ys Ul
ATOTO0 €CTECTBEHHBIM (PYCCKHI1) SI3bIK M SI3bIK XUMUU; — KJIACCU(UIIMPOBATH U3YUECHHbBIC
OOBEKTHI U SABJICHUS; — JIeJaTh BBIBOJbI U YMO3AK/IIOUEHUS M3 HaOIIONECHUN, W3YUEHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEN; — CTPYKTYPUPOBATh U3YYEHHBIA MATEPUAII U XUMHYECKYIO

uH(pOpMAaIUIO, TOJYYEHHYIO U3 APYTHX UCTOYHHUKOB,;

B yennocmmo-opuenmayuonnoti cpepe. — aHaIu3UPOBATh U OILICHUBATH MOCIEICTBUS IS
OKpYy’Karolllel cpenbl OBITOBOM M MPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA;

PAa3bACHATH HA IPUMEPAX MATEPHUATBHOE €AUHCTBO U B3aUMOCBS3b KOMIIOHEHTOB KUBOU U
HEKMBOW IPHUPOJBI M YEJIOBEKA KAK BAXKHYKO 4YaCTh 3TOr0 E€IUHCTBA; — CTPOUTH CBOE

MMOBCACHHUC B COOTBCTCTBUM C ITPUHIOHIIAMHU 6epe>I<Hor0 OTHOLICHUA K ITPUPOJL.

B mpyooesoii cgepe: — mmaHupoBaTh W TPOBOJUTH XUMHUUYECKHH OKCICPUMEHT; —
WCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUU C WX IMpeJHAa3HAYEHHEM M CBONCTBaMH,

OIIMCAHHBIMHU B MHCTPYKIUAX 11O IPUMCHCHHIO.

B cd)epe bezonacHocmu  JcuzHeoesmelbHoCcmuy. — OKa3bIBaTh NEpBYHO IIOMOIIb IIPU
OTPABJICHUAX, OXKOIraX M APYIUX TpaBMaX, CBA3AHHBIX C BCIICCTBAMH H na6opaToprIM

000pyI0BaHUEM.



BBenenne. O3HakoMiieHHEe ¢ KAaOMHETOM XMMHM W H3y4YeHHEe NPAaBWI TEeXHHUKU
0e30macHoOCTH

HemnHoro w3 wucropuu xumuu. Anxumus. XUMUS BYE€pa, CErOAHs, 3aBTpa. [eXHHKa
Oe3omacHocT B KabuHere xumuu. JlabopatopHoe oOopymoBaHHe. 3HAKOMCTBO C
pa3aToYHbIM 00OpYAOBaHHEM IS MPAKTUYECKUX U JabopaTopHbix pabot. Ilocyna, ee
BUJIbI M Ha3zHaueHue. PeakTuBbl M uX Kiacchl. OOpalieHue ¢ KUCIOTaMH, IIEJI0YaMu,
SIAOBATBIMM  BEIIECTBAMHM. Mephl MEpBOM NOMOIIM NPU  XUMHUYECKHX OXOrax u
oTpaBlieHUAX. BbIpaboTka HaBBHIKOB Oe3omacHoi paboThl. JleMoHcTpalus. Y AMBUTEIbHbBIC
onbIThl. JlabopaTopHas pa®oTa. 3HaKOMCTBO € OOOpYAOBaHHEM ISl MPAKTUYECKUX U
71a00paTOPHBIX PadOT.

«BemecTBa BOKpYr Telsi, orjsiHuch!» BemiectBo, (usnueckue CBONCTBAa BEIIECTB.
OTnauymne 4ucThIX BelecTB oT cMmeceid. CrocoOwl pa3neneHus cmeceil. Boga. Muoroe nu
MBI 0 Helt 3HaeM? Boma m e¢ cBoiictBa. Uto HeoOwbuHOrOo B BoAe? Boma mpecHas u
Mopckasi. CrocoObl OYMCTKH BOJbI: OTCTaBaHuE, (QuiIbTpoBaHUE, 00€33apaKuBaHUE.
CronoBell yKCyC M yKCycHas dcceHuus. CBOWCTBA YKCYCHOW KHCIOTBI H €€
dbusznonornyeckoe BoznekicTeue. [lutheBas comga. CoiicTBa 1 mpuMeHeHHe. Yaid, cocras,
CBOMCTBa, (DU3UOJIOTMUECKOE [JEHCTBHE HAa OpraHu3M 4esoBeKa. MbUIO Wiau Mblia?
OTnrune XO03SMCTBEHHOIO0 Mblja OT TyaneTHoro. IllenouHoil xapakTep XO03SMCTBEHHOIO
Mbu1a. CTUpaJIbHBIE TOPOIIKKM M APYrMe€ MOMOIIHME cpeAcTBa. Kakue MOpolKH cambie
onacHble. Haymo 5nm omacatbCs XKUAKUX MOIOIIMX CpPelaCTB. JIOCBOHBI, NTyXW, KPEMbI U
npouasi mapgromepus. MOTyT JIM NMPEACTaBIATh OMACHOCTh KOCMETUYECKHE TMpenapaTsi?
MoXHO 1 caMOMy W3TOTOBUTH Ayxu? MHOroo0pasue JieKapCTBEHHbIX BeliecTB. Kakue
JIEKapCTBa Mbl OOBIYHO MOKEM BCTPETUTH B CBOEH AoMallHel anTeuke? ANTEUHbIA HOa U
ero cpoiictea. [louemy Hoa HamoO JAepkaTh B IUIOTHO 3aKYIMOPEHHOM CKIISTHKE. «3E€JIECHKa
WU pacTBOp OpmiuIMaHTOBOTO 3ejieHoro. Ilepekuck Bogopona u rujgponeput. CBolicTBa
MEPEKUCH BOJOPOJAa. ACHUPUH WM aALECTWICAIUIWIOBAS KHCIOTa M €ro CBOMCTBA.
OnacHoCTh TNpU TNPUMEHEHUM acnupuHa. Kpaxman, ero cBoilcTBA W MPUMEHEHHUE.

OOpa3zoBaHue Kpaxmaya B JIMCThSIX pacTeHuM. ['Joko3a, ee CBONCTBA U MPUMEHEHUE.



MaprapuH, CIMBOYHOE W PACTUTEIBHOE Macjio, cajgo. Yero Mbl O HHUX HE
PacTtuTenpHble U )KUBOTHBIE Macia.

JlabopaTtopHasipabota 1. CBoiicTBa BemlecTB. Pa3ienenue cMecu Kpacurtesnei.
JlabopaTtopHas pabota 2. CoiicTBa Bofpl. [IpakTtnueckas padoral.OducTka BObI.
JlabopaTtopHas pabota 3. CBOICTBA YKCYCHOM KUCIOTHI.

JlabopaTtopHas pabota 4. CBOICTBAa MUTHEBON COJIBI.

JlabopaTtopHas pabota 5. CBoiicTBa Hasl.

JlabopaTtopHas pabora 6. CBoiiCTBa MbLIA.

JlaGoparopHas pabota 7. CpaBHEeHHE MOrOITUX CBOMCTB Mbl1a 1 CMC.
JlaGoparopHas pabota 8. I3roroBuM AyxXu camu.

JlabopaTtopHas pabota 9. HeoObIuHbIE CBOMCTBA TAKUX OOBIYHBIX 3€JICHKHU U Ho/1a.
JlaGoparopHas padota 10. [TonyueHue kucaopojia U3 NEPEKUCH BOAOPOIA.
JlabopatopHasipaboral 1. CBoiicTBa acnupuHa.
JlabopaTtopHasipaboral2.CBoiicTBa Kpaxmana.

JlaGoparopnas padotal3. CBoiicTBa IITIOKO3HI.

JlabopaTtopHnasipaboral4. CBoICTBa PACTUTENLHOTO U CIMBOYHOT'O Maced.
«YBJIeKaTeJIbHAsE XUMUA VISl IKCIIEPUMEHTATOPOBY

CumnaTryecKkue YepHUIa: Ha3HAUYCHHE, POCTEUIINE PELETITHI.

CocraB akBapesbHbIX Kpacok. [IpaBunia oOparieHus: ¢ HUMHU.

Ncropus MbUIbHBIX My3bIpei. DU3nKa MbUIBHBIX MTy3bIPEN.

CocTtaB HMIKOJIBHOTO MeETA.

Nunukaropsl. U3MeHeHNE OKpacKu UHAMKATOPOB B PA3JIMUHBIX CPEIaXx.
JlaGoparopHas padotal5.«CekpeTHbie YepHIIIAY.

Jlabopatopnas pabotal6.«Ilomydenre akBapeabHBIX KPACOKY.

Jlaboparopnas padotal /. «MBUIbHBIEC OIBITHI.

Jlabopatopnas pabota 18.«Kak BIOpaTh IMIKOJIBHBINA ME.

JlaGoparopnas pabora 19.«/3rotoBiaeHre MIKOJbHBIX MEIKOB.

3Haem?

JlaGoparopnas paboTta 20.«OnpeneneHue cpeabl pacTBopa ¢ MOMOIIBI0O HHANKATOPOBY.



JlabopatopHast pabora 21. «IIpurotoBneHre pacTUTEILHBIX HHANKATOPOB H OMPECICHIE
¢ moMouIpr0 HUX pH pactBopay.

«CBoOMCTBa BelIECTB» HOCUT O3HAKOMUTEIBHBIA XapaKTEp, PacCUUTaH HAa pPa3BUTHE
110003HATETLHOCTH, HHTEPECA K XUMUHU.

Teopus. IlpeseHTanus Kypca: Ueidd W 3aJlayd, OpraHU3alus 3aHATUA U UX clenuduka.
[Ipenmer xumun. [Ipoucxoxnenue ciosa "xumus'". MecTo XUMHM CpeIH HAYK O IIPUPO/IE.

[Tpaktrka. 3HaKOMCTBO ¢ rpymnmnoi. MHCTpyKTax mo mpaBuiaM MOBEAEHUS HA 3aHATHSX.
[Ipaktrueckas pabota «3HAKOMUMCS C XMMUYECKOM JabopaTopueit, ee 000pya0oBaHUEM, C
npaBuiIamMu 0e30macHOCTH B Hely. JlenmoBas urpa «IlnanupoBanue padboThl 00BbEIUHEHUS
Ha y4eOHBIN ro1». 3HAKOMCTBO C KaJIeHIapeM KOHKYPCHBIX MEPONPUATHA.

Bxonnas nuarHoctuka. AHKeTa «3Hal0 — HE 3HaK0. Y MEI0 — He yMero». 14

CaoiicTBa BellecTBa.

Teopusa. BemectBo u Teno. BemecTBa BOKpyr Hac M B Hac camux. CBOMCTBa BELIECTB:
arperaTHoe COCTOSIHUE, IL[BET, 3alax, JJIEKTPOIPOBOJHOCTb, TEILIONPOBOJHOCTh U T.A.
3ayemM HY»XHO 3HaTh CBOMCTBa BerlecTB? KameHb - mepBblid OOBEKT MU3YUYCHUS YEJIOBEKA.
[IpeBpamieHne BewleCcTB Jpyr B Jpyra. XuMmudeckas peakuus. llpusHaku U ycioBus
TEUEHHUS] XUMUYECKUX peakiui. ['opeHbe - OJHAa M3 NEPBBIX XUMUYECKUX pPEaKIIHM,
U3BECTHBIX 4eJoBeKYy. Poiib OrHs B cTaHOBJIEHHM 4YenoBeka. Jlerenasl u Mugsr 06 orue.
Bemectsa roproune u Heroproune. M3yyeHue peakuuu ropeHusl.

[IpakTuka. JlabopaTopHble onbITh: 1. PaccmaTpuBanue nmpeaMeToB, ClIeaHHbIX U3 OJHOTO
U TOrO € BeulecTBa. 2. PaccmaTpuBaHue NpeaIMeToB, CIEIaHHBIX U3 Pa3HbIX BELIECTB. 3.
PaccmarpuBaHue BemecTB ¢ pa3HbIMU (pr3nyeckuMu cBoiicTBamu. [IpakTuueckue paboThI:
1. M3yuaem cBoiicTBa BemecTB. 2. [[poBOAMM XMMHUYECKHE PEAKIUMU C LEJIbIO BBISBICHUS
IIPU3HAKOB M YCJIOBHI TEUEHUS XUMUYECKON PEAKIUU. DKCKYPCHS B alITEKY.

N3y4yeHnune cocraBa BemecTBa - HEHTPAJIbHOE 3BEHO XMMUM.

Teopus. U3 yero cocrodr BemecTBa? J[eauMo M BEIIECTBO 10 OSCKOHEYHOCTH? ATOM -
HeJleJInMasl 4acTUla, COCTaBHAS 4acCTh BCEX BeIECTB. MoseKysbl. XUMUYECKUN DIIEMEHT.

BemectBa npocteie U cinoxHble. O3HAKOMIIEHUE C CUMBOJIaMH 3yieMeHToB. CuMBouisl H, 0,



S, P, C, I, Br, Cl, Si. Iloasitnue xumuueckoir opmyisl. YUncThie BemecTBa U CMECH.
OnHOpoJHBIE M HEOJHOKpaTHbie cMecu. CrocoObl pa3/BOCHHSI CMECEW: OTCTauBaHUE,
buIbTpOBaHKE, TEPEKPUCTATIIA3AIINS, IEPETOHKA, XpoMaTorpadusi.

[TpaxTuka. JlabopaTopusie pabots: 1. Mogenupyem xumudeckue ¢opmyisl. 2. I'oToBUM
cmecu. llpaktudeckue paboTsl: 1. OuncTka TNOBapeHHOW coJii (GUIBTPOBAHUEM H
BbllTapuBaHueM. 2. O4YHCTKa MEOHOTO Kymnopoca mnepekpucramm3anus. [lonsBenenue
uTOroB MoayJisi. Urpa-BuktopuHa « XMMUs BOKPYT MEHS.

Kakue ObIBaloT BenecrBa.

Teopusi. Knaccudukanusi BemecTB Ha MPOCThIE U CIOXKHBIE. JleeHne npoCcThIX BEIIECTB
Ha MeTaJyibl 1 HeMeTaluiel. CuMBoiibl MetalioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au,
Hg, Ni, Cr, Mn. Kucnopoa, ero otkpeitue. [lonydeHue kuciopopa U3 IepMaHraHarta
kams. CoOupaHue KHUCIOpoJa JBYMsI CIIOCOOaMHU: METOJIOM BBITECHEHHUS BO3JlyXa U
METOJOM BBITECHEHUSI BOJbI. OmnpenesieHne KUciopoaa. I'opeHue cepbl, yriisg U Keje3a B
kucaopone. Bogopon - cambiid sierkui ras. Mcropust ero orkpeitus. ['openue Bomopozna
"I'pemyuas cmecs". OnpenesneHue BOOOPOAA, MOITYYEHHE. YTIEKUCHbI ra3. [lomydeHnne
ero u3 Mpamopa wid mena. OnpeneneHue yrileKMcioro rasa ¢ MOMOIIbI0 M3BECTKOBOM
Boabl. CoctaB Boznmyxa. M3yudenue cocraBa Bosmayxa. Ponb A.JlaByasbe. I[lonsitue 00
MHEPTHBIX Ta3zax. HeoH, apron, ux npumeHenue. Kwucnorsl. Kucnorel B mpupone.
PactBopenne kucinor B Bome. /JlelicTBMe CEepHOM KHUCIOTBI Ha TKaHb. Mepsl
NPEAOCTOPOKHOCTH TIpU padboTe ¢ KuciaoTramu. JlelicTBME KHUCIOT HA WHIUKATOPBI.
OcHoBanus. PactBopenue ocHoBanuii B Bojie. Illenoun. [leicTBue 1mienoueil Ha OpraHu3M
yesjoBeka. Mephl MPeoCTOPOKHOCTH MpU padboTe co mieaouamu. JlelicTBue 1menodeit Ha
uHaukaTopbl. Conmu. Kakue OwbiBaroT conu? Conu B npupope. IloBapenHnast conb. Posb
MOBAapPEHHOW COJM B UCTOPUU YenoBeuecTBa. OpraHMYECKUE BEIECTBA: OCTKU, KUPHI,
YTJIEBOIbl, HYKJIEMHOBBIE KUCIIOTHI, UX POJIb IS )KUBBIX OPraHU3MOB.

[Ipaktuka. Jlaboparopusie pabothl: 1. M3ydaem cBoiicTBa MetaymuioB. 2. PaccMarpuBanue
CIUIaBOB MeAM U keie3a. 3. OOHapyKeHHe KHUCIOT B MpoaykTax nurtaHus. 4. JleicTBus

WHJIMKATOPOB Ha KHUCIOTHI M 1eno4yu. 5. PactBopeHue ocHoBaHWM B Boje. 6.



PaccmarpuBanme o6pasioB comeit. [lpaktudeckue paboter: 1. Ilomywaem, cobupaem wu
ompeelisieM KUCIOpo1 U Bojopo. 16 2. M3yuaem cBOIICTBA METAIIOB.

A3BIK XUMHH.

Teopus. Xumus - Hayka o BemiectBax. Kakue ObIBatoT BeniecTBa? MeTayuibl 1 HEMETAJUIbI.
Okcuapl, KUCIOTBI, OCHOBaHUS, CONU. PU3NUECKHE U XMMHUYECKUE CBOWCTBA BEILECTB.
[IpeBpaiieHnss BemiecTB Ipyr B Jpyra. lIpu3Haku M yCIOBUS TEUYEHUS XUMHYECKON
peakimu. CoctaB BemiecTB. Xumuueckas Qopmyna. BamentHocts. Omnpenenenue
BaJICHTHOCTH IO XUMUYECKON (popmysie. 3aKOH COXpaHEHHUS MacChl BEIIECTB. XUMUYECKUE
YPaBHEHUS.

[Tpaktuka. [IpakTuueckas padora «IIpeBpaienus BemecTs Apyr B Apyra», «OnpeaeneHue
BaJICHTHOCTH TI0 XUMHUYECKOU (popmyre», «3aKOH COXpaHEHHs MacChl BeLECTBY. Pemenue
XMMHUYECKUX ypaBHeHUU. [loaroroBka k kouiokBuymy. [loaBeneHue WTOroB MOy
KosnokBuyMm «SI3bIK XUMHUIY.

N3yyaem xuMn4eckune peaknmnu.

Teopuss. CymHOCTh XMMHYECKOM PEAKIMHU. THUIIBI XMMHUYECKUX PEAKLUN: PA3TIO0KECHUS,
3aMeleHuss U obmeHa. Peakumm 5k30- U sHIOTepMuueckue. Peaknuu oOpaTumbie U
HeoOpaTumble. CKOPOCTh XUMHUUECKUX peakiuii. 17

[Ipaktuka. JlabGopatopHbie ombITh: 1. PasmokeHue Manmaxuta TpH HarpeBaHuu. 2.
3aMeleHrne Meau B pacTBOpE Xjopuaa Meau (2) xKeae30M.

MHoroo0pa3sue BelecTs.

Teopus. Knaccudukarus u cBoiicTBa BemecTB. MHorooOpasue BemiectB. Kiaccudukarms
BEIIECTB IO cocTaBy. Okcuapl, ux cocraB. [lomyueHne OKCHMIOB peakiuend TOpEeHUS
MIPOCTBIX M CIIOXKHBIX BemecTB. COCTaBIEHUE YPaBHEHMN PEAKIIMU TOPEHUS CII0XKHBIX
BEILIECTB. YCJIOBUSA BO3HUKHOBEHHs M IPEKpAIlCHUs TOpeHMs. MemieHHOe OKHUCIIEHUE.
Mepsl npenynpexaeHus noxapoB. Kiaccudukanus oKcHI0B Ha OCHOBHBIE, KHCIOTHBIE,
amporepHbie. Kucinorsl, ux cocTaB, KiIacCHU(pHUKAIUs Ha KUCIOPOIOCOAECpKAIIUE U
OECKHUCIIOPO/IHbIE, Ha OJHOOCHOBHBIE, JBYXOCHOBHBIE M TPEXOCHOBHbIE. KuCIOTHBIN

OCTaTOK. BaJIeHTHOCTh KHCIOTHOTO OCTaTKa, pPoJib KUCIOT JUIsi OPraHU3MOB pPacTEHUM,



KUBOTHBIX W 4enoBeka. OcHoBaHus, MX cocTaB. luapookcorpymma. Illemoun wu
HEPAaCTBOPHUMBIE B BOJIE OCHOBAHHUSA, COCTaBIIeHUE (OPMYJII COJICH N0 BAJIGHTHOCTH MeTaljia
U KUCJIOTHOro ocrtarka. Kiaccudukanus cosieil Ha cpeiHue, KHUCIble U OCHOBHBIC.
[InmeBas coma M MaJIaxXWAT KaK IPUMEPHI KUCIOM U OCHOBHOM COJIEH, COJIM OPTaHU3MBI B
OpraHu3Me 4yejaoBeKa. Peakuus HelTpanu3anuu.

[Ipaktuka. Jlaboparopusie pabotbl: 1. PaccMoTpenune o0Opa3lioB OKCHIOB, OCHOBaHUH,
coneil. 2. MccnenoBanue MpoOAyKTa TOpeHHs Yrias B Kuciopoze. 3. O3HakOMIIEHHE CO
CBOMCTBaMHM TUAPOKCHIOB HATPUS, Kalublus, Meau (2) win xxenes3a (3). 4. Bzaumoseiictue
HIEI0YEH ¢ KUCIOTaMu. 5. B3anmonencTBre HepacTBOPUMBIX OCHOBAHHUM C KUCIIOTaMU.
ATOM - cOCTaBHas 4YacCTh BEIIECTB.

Teopusa. Artom. Cnoxsblli cocTtaB aroma. OTKpBITHE 3JEKTPOHOB B arome. OIBIThI
D.Pesepdopra mo OTKpBHITUIO aTOMHOTO sifpa. 3apsj aTOMHOro siapa. Mopaenu aToMOB.
[Tnanerapnas monens aroma O.Pesepdopna. AOGcComoTHass MU OTHOCHUTENbHAs aTOMHas
Macca. CoctaB simep atomoB. IIpotonsl. Helitponsl. M30Tonbl. XUMHYECKUN AJIEMEHT -
Pa3HOBHIHOCTh aTOMOB C OJMHAKOBBIM 3apsnoM sjapa. [lonarue o0 wonax. Ilpaktuka.
NsroroBnenne monenu aroma. [lonsenenne nroroB moayns. Kpyraeii cron «B3risg Ha
MHP BOKPYT HAcC C TOMOUIBIO XUMHUU.

«YTo MbI y3HaIM 0 XxumMHuHu ?»O000111eHEe Kypca-2 Jaca.

KaﬂeHHapHO-TeMaTI/I‘IeCKOG INIAHUPOBAHHE

Ne Tema Kou-Bo dopma Mecto dopma Hara
n/n 4acoB 3aHATHA NpoBeeHUs! KOHTpoas | [liaan | ¢
1
BBenenne
1 BBoanelii nactpykTax no Th 2 becena Kabuner

IIPY TIPOBEICHUH
71a00paTOPHBIX PadoT.

O3HaKomIeHUue ¢ KAODUHEMOM XUMUU U u3yuenue npasut mexHuKu bezonacnocmu

2 [TpuGops! 17151 HAYYHBIX 2 becena Kabuner
HCCJICTOBaHUM,
nabopaTopHoe 000pyI0BaHKE

3-4 N3yuenune mpaBuil TEXHUKH 2 [Ipaktnueckoe | Kabuner 3ader
0€3011aCHOCTH 3aHATHE




«BemmecTBa BOKpPYT Te0s1, OTJISIHUCH!»

5 CgoiicTBa BemiecTB. Paznenenue JlaGopatopnoe | Kabuner Odopmnenue
CMecH KpacuTelen. 3aHATHE 1a00paTopHO
r0 3aHITHS
6 CgoiictBa Boabl. O4YKHCTKA BOJBI. JlaGopatopuoe | Kabuner Odopmnenue
3aHATHE 1a00paTopHO
ro 3aHATHS
7 CBoICTBa YKCYCHOM KUCIIOTHI. JlaGopatopnoe | Kabuner Odopmnenue
3aHATHE 1a00paTopHO
rO 3aHATHS
8 JlaGopaTtopHnas pabora 4. JlaGopaTopuoe | Kabuner Odopmnenue
CaoiicTBa MUTHEBOM COJIBI. 3aHSTHE n1abopaTopHO
TO 3aHITHS
9 JlaGopaTopHas pabota 5. Jlaboparopuoe | Kabuner Odopmnenue
CaoiicTBa 4as. 3aHsATHE 1abopaTopHO
ro 3aHITHS
10-12 | JIaGoparopHas pabota 6. Jlaboparopuas | Kabuner Odopmnenue
CgoiictBa Mbuta. M3roToBieHue paborta 1abopaTopHO
MbLJIa B JOMAIIIHUX YCJIOBHSX i paboThI
13 Jlaboparopuas pabora 7. Jlaboparopuass | Kabuner Odopmnenue
CpaBHeHHE MOIOIIUX CBOMCTB pabota 71a00paToOpHO
mbl1a 1 CMC. i paboTHI
14-15 | JIabopaTtopHas pabora 8. Jlaboparopuass | Kabuner Odopmnenue
W3roToBUM JAyXU CaMH. pabota 71a00paToOpHO
1 paboThI
16 JlaGopaTtopHast pabora 9. Jlabopatopuas | Kabuner Odopmnenue
HeoObruHbIie CBOMCTBA TaKUX paborta n1abopaTopHO
OOBIUHBIX 3€JIEHKU U HoJa. 1 paboThI
17 JlabopaTtopnast padora 10. Jlabopatopuas | Kabuner Odopmnenue
[Tony4yenue kucnopona u3 pabota 1a00paToOpHO
MEPEKUCH BOJIOPO/IA. 1 paboTHI
18 JlaGopatopnasipaboral 1. JlaGoparopnas | Kabuner Odopmiienne
CaoiicTBa acupuHa. paborta 1abopaTopHO
11 paboThI
19 JlaGopatopHnasipaboral?2. JlaGoparopnas | Kabuner Odopmiienne
CaoiicTBa Kpaxmania. paborta 1abopaToOpHO
i paboTHI
20 JlaGopatopHas pabotal3. JlaGoparopuass | Kabuner Odopmiienne
CBOIICTBA TITFOKO3HI. paborta 1abopaToOpHO
i paboTHI
21 JlaGopatopHnasipabortal4. JlaGoparopuass | Kabuner Odopmiienne
CBoiicTBa  pacTUTENBHOTO | paborta 1abopaToOpHO
CJIMBOYHOT'O Macell. i paboTHI
Xumus B ObITY
22 Buibl OBITOBBIX XUMHUKATOB [Ipaktnueckoe | Kabuner Odopmnenune
3aHATHE 3aHSTHS




23-24 | Pa3HOBUAHOCTH MOIOIIIUX [Ipaktnueckoe | Kabuner Odopmnenue
CpeACTB 3aHATHE 3aHSATHUS

25 Crnuku 1 Oymara: OT HCTOpUH [Ipaktuyeckoe | Kabuner Odopmiienne
n300peTeHNs 10 HAIIUX JTHEH 3aHATHE 3aHATHUS

26 Hcropust creknonemnusi. [Ipaktnueckoe | Kabuner Odopmnenue

3aHATHE 3aHATHUS

27 Kepamuka: ot ucropun [Ipaktuyeckoe | Kabuner Odopmiienne
n300peTeHNs 10 HAIUX JTHEH 3aHATHE 3aHATHUS

28 XuMHS U KOCMETHYECKHE [Ipaktnueckoe | Kabuner Odopmnenue
CpeacTBa 3aHATHE 3aHSATHUS

29-30 | [IpakTuueckas padota Neb. [Ipaktuueckoe | Kabuner Odopmnenue
BriBenieHuEe MSATEH PIKaBUMHEI, 3aHsATHe AT
YEePHUJI, XKHUPa

«YBileKaTeJbHAs XUMHUS /15l IKCIIEPUMEHTATOPOBY

31-32 | Cummaruueckue YepHUJIA! Jlabopatopuas | Kabuner Odopmnenue
Ha3HAUCHHUE, npocTeiIme pabora 71a00paToOpHO
pELEITHI.. JlabopaTopHas it paboThI
pabotals. «CekpeTHble
YEepHUIIA.

33-34 | Ucropust MBUIBHBIX ITy3BIpEH. Jlaboparopuas | Kabuner Odopmiienne
®dwu3uKa MBUIbHBIX ITy3bIPEH. pabora 1a00paToOpHO
JlabGopaTopHas paboral7. i paboThI
«MBUIBHBIE OTBITHIY.

35-36 | CoctaB  MmKONBHOTO  Mea. JlaGoparopuast | Kabuner Odopmiienne
JlaGopatopHnas pabota 18. «Kak pabora 1a00paToOpHO
BBIOPATH IIKOJIBHBIA MEID. i paboTHI

Jlabopatopnas  pabGora  19.
«3roroBnenue IIKOJIBHBIX
MEITKOB.

37-38 | Jlaboparopuas ~ pabora  20. Jlaboparopuass | Kabuner Odopmnenue
«Ormpenenenue cpesbl pacTBopa pabota 1a00paToOpHO
C TIOMONIBIO HHIUKATOPOBY. i paboTHI

Nupukaropsl. N3menenue
OKpacKu WHIUKATOPOB B
Pa3IUYHBIX Cpeiax.
JlabopaTopnas  pabora  21.
«[IpuroroByieHUE PaCTUTEIHHBIX
WH/INKaTOPOB U OTpECTICHuE C
nomonipto HUX pH pactBopay.

39-40 | JlaboparopHas paboral6. Jlaboparopuass | KaObuner Odopmienue
«[Tomyuenue aKBapeJIbHBIX pabora 71a00paToOpHO




Kpacok». CocTaB akBapeIbHBIX
kpacok. [IpaBuna oOparmienus c
HUMU

CBoiicTBa BeIIeCTBA

i paboThI

41-44 | Mup TaK UHTEpPECEH, HO KaK €ro [Ipaktuyeckoe | Kabuner dotooTyer
MIOHATh 3aHATHE
45-48 | CBolicTBa BEIIECTB, [IpakTrueckoe KaOuuer
IPEBpAaILEHHsI BEUIECTB APYT B 3aHATHE
Apyra
49-51 | N3yuenue cocTaBa BEIIECTBA - [Ipaktnueckoe | Kabuner
[EHTPaAJIbHOE 3BEHO XHUMHUHU 3aHATHE
Kakue 0bIBalOT BelecTBa
52-55 | Kakue ObIBaroT BemecTna [Mpaktnueckoe | Kabuner
3aHATHE
56-59 | SI3bIk XUMUU [Ipaktnueckoe | Kabuner
3aHATHE
MHorooopa3ue BemecTB
60-63 | U3yyaem XuMUYECKUE peaKIun [Mpaktnueckoe | Kabuner
3aHATHE
64-67 | MuoroobOpa3ue BeIecTB [Ipaktnyeckoe | Kabuner
3aHATHE
68-70 | ATom - cocTaBHas 4acTh [Ipaktnueckoe | Kabuner
BEIIIECTB 3aHATHE
71-72 | YucTele BEIeCTBAa U CMECH [Ipaktnueckoe | Kabuner Odopmnenue
3aHATHE 1a00paToOpHO
1 paboThI
Hudposas nabopaTopust
73-74 | OuncTKa BOJBI OT PACTBOPUMBIX Jlaboparopuas | Kabuner Odopmaenue
npuMecen pabota 1a00paToOpHO
1 paboThI
75-76 | Onpenenenue TeMrepaTypsl Jlabopatopuas | Kabuner Odopmnenune
KPHUCTAJNTU3AI[1H BEIIECTBA pabota 1a00paToOpHO
1 paboThI
77-78 | NU3yuenne pu3NIECKUX CBOMCTB JlaGoparopuass | Kabuner Odopmiienne
METaJIOB paborta 1abopaTopHO
i paboTHI
79-80 | Onpenenenue CTPYKTYPBI Jlaboparoprass | Kabuner Odopmienue




TJIaMeH! paborta 1abopaToOpHO

i paboTHI
81-82 | Dk30TEpMHUUECKUE PEAKITUN JlaGopatopnas | Kabuner Odopmnenue
paborta n1abopaTopHO

i paboThI
83-84 | DHporepMuUecKue peakuuu JlaGoparopuast | Kabuner Odopmiienne
pabora 1abopaTOpHO

i paboTHI
85-86 | IlepeHachllieHHBIE PACTBOPHI JlaGopatopnas | Kabuner Odopmnenue
paborta n1abopaTopHO

i paboThI
87-88 | DnexTponuTHuecKas JlaGoparopuast | Kabuner Odopmiienne
JICCOLIMAIINS pabora 1a00paTOPHO

i paboTHI
89-90 | CunbHble u ciabbie Jlaboparopuast | Kabuner Odopmiienne
JIIEKTPOIIUTHI pabora 1a00paTOPHO

i paboTHI
91-92 | BimstHME TeMIlepaTyphl Ha Jlabopatopuas | Kabuner Odopmnenue
JICCOLIMALIUIO pabota 1a00paToOpHO

1 paboThI
93-94 | BausiHME KOHIIEHTPAIH Jlaboparopuas | Kabuner Odopmaenue
pacTBOpa Ha AMCCOLUALUIO pabota 1a00paToOpHO

1 paboThI
95-96 | BausiHue pacTBOpHUTENS Ha JlaGoparopuas | Kabuner Odopmiienne
JIUCCOIUAITUIO paborta 1abopaToOpHO

i paboTHI
97-98 | Onpenenenue pH pacTBOpOB. JlaGoparopuass | Kabuner Odopmiienne
paborta 1abopaToOpHO

i paboTHI
99- Peakuus HeliTpann3anuy. JlaGoparopuass | Kabuner Odopmiienne
100 B3anmopeiicTBre ruapokcuia paborta 1abopaToOpHO

HATpPHs C COJISTHON KUCIOTOM. i1 paboTHI
101- | CBoiicTBa OpOMHOIA BO/IBI JlaGoparopuast | Kabuner Odopmiienne
102 paborta 1abopaTOPHO




i paboThI

103- | IlnaBieHHE U KPUCTAILTH3AIUS Jlaboparopuass | Kabuner Odopmnenue

104 cepbl pabora 1abopaTOpHO
i paboTHI

105- | Hdermaparanus conei JlaGopatopnas | Kabuner Odopmnenue

106 paborta n1abopaTopHO
i paboThI

«UT0 MBI Y3HAJIM 0 XHMHUH?».
107 «UTO MBI Y3HAJIH 0 XUMHUH?». Kpyrasiii cron | Kabuner Oecena
Kpyrusiii cron
108 «UTO MBI Y3HAJIH 0 XUMHUH?». Kpyrasiii cron | Kabuner Becena
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