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IHosicHUTEIbHAA 3aIIHCKA
HanpaBJ/jieHHOCTh IPOrpaMMbl — €CTECTBEHHOHAYYHAs!
Bo3pacr o0yuarommxesi: ot 13 sier go 15 ner.
Cpok peanu3zanuu nporpammsl: 2 roaa, 144 gaca.

Pabouass mporpaMma 3aHSATUH BHEYPOYHOM NEATEIBHOCTH MO XUMHUU «XUMUS
BOKpPYT Hacy» IMpeJHa3HayeHa [JIsl OpPraHu3aluy JIONOJHUTEIBHOrO0 O0O0pa30BaHMS
oOyuatomuxcs 7-9 knaccoB TMK OV «/lynunckas cpenusis mkosna Nely.

Peanuzanus nporpammsl 00ecriedMBaeTCs HOPMATUBHBIMU JIOKYMEHTAMM:

1. ®enepanbublii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoit denepanmn» (¢ W3M. M JOM., BCTYN. B CHIY C
01.09.2020).
2. KoHuenust pa3BuUTHs ITOMOJHUTEIHLHOTO oOpa3zoBaHus aeteil (Pacmopsikenue
[IpaButennscTBa PO ot 4 centsadps 2014 r. Ne 1726-p).
3. [ToctanoBnenne ['7MaBHOro rocyJapCTBEHHOTO CaHUTapHOro Bpaya PP or
04.07.2014 No 41 «O6 yrBepxaenun CaunlluH 2.4.4.3172-14 «CanurtapHo-
AMUAEMHUOJIOTHYECKHE TPEOOBaHUSI K YCTPOMCTBY, COAEPNKAHUIO W OpraHUu3aluu
pexuMa paboThl 00pa30BaTEIbHBIX OpraHu3alui JOMOJHUTEIBHOTO 00pa3oBaHUs
JIeTeH».
4. [Ipukaz MunucrepctBa oOpa3oBanuss W Hayku Poccuiickoini ®eneparuun
(Muno6pnayku Poccun) ot 29 aBrycra 2013 r. Ne 1008 r. MockBa «O0 yTBep:KIeHUN
[lopsinka opraHu3anMd W OCYIIECTBICHHUS OOpa30BaTEIbHOM JEATEILHOCTH I10
JOTIOJTHUTENBHBIM 00111€00pa30BaTEIBHBIM ITPOTpaMMaM.
S. Meroauueckue pEeKOMEHJAUWU [0 MPOECKTUPOBAHUIO  JOMOJHUTEIBbHBIX
o011eo0pazoBaTeNbHbIX o0111epa3BUBAIOIITUX porpaMm oT 18.11.2015.
MunucrepcTBO 00pa3oBanus U Hayku PO
6. IIpodeccuonanbubiii crangapt «llemaror (memarornueckas IeATEIbHOCTh B
JOIIKOJILHOM, Ha4aJIbHOM OOIlIeM, OCHOBHOM 00IIIeM, CpeHEM 00111eM 00pa30BaHuN),
(BocmiUTaTENb, YUUTENH)»
7. [Ipuka3z MunucrepctBa npocemienust Poccuiickoit ®@enepaunu oT 9 HOA0ps
2018 1. No 196 «O6 ytBepxknaenuun llopsiaka opraHu3aluvi W OCYIIECTBIICHUS
0o0pa30BaTeNbHON JEATETbHOCTH IO JIONOJHUTEIBHBIM 0011e00pa30BaTEIbHBIM
porpaMmmam»
8. [Tucemo Muno6puaayku Poccuu ot 11.12.2006 1. No 06-1844 «O mpumMepHBIX
TpeOOBAHMSIX K MPOTPaMMaM JIOTIOJHUTEILHOTO 00pa30BaHUs JETEi.
Q. denepanbHBIN MPOEKT «Ycnex Kaxaoro pedenkay (yTB. 7 nexadps 2018 r.)
JlonmonmHuTenbHAs oOIeoOpazoBarenbHas nmporpaMMa « XMMHUST BOKPYT HAcC» JTaeT
BO3MOXKHOCTh KaXJIOMy pPEOCHKY MOJydaTh JOMOJTHHUTEIIbHOE 00pa3oBaHUE HUCXOJS
U3 €ro MHTEPECOB, CKJIIOHHOCTEH, ClIOCOOHOCTEH 1 00pa30BaTeNIbHBIX MOTPEOHOCTEMH,
OCYUIECTBJISIEMBIX 3a MpeaenamMu QeaepagbHbIX ToCyJapCTBEHHBIX 00pa30BaTEIbHbIX
CTaHAApTOB U (eAepalbHBIX FTOCYJapCTBEHHBIX TPEOOBAHU.



HampaBneHHOCT ~ IporpaMMbl  €CTECTBEHHOHAy4Has,  IIOCKOJBKY  OHa
npernoiaraeT yriiyoJeHHOEe H3yYeHHE OpPraHMYeCKOW M HEOPTaHWYeCKOW XHMUH,
pELICHHE SKCHEPUMEHTAIBHBIX W PACUYETHBIX 337a4 IMOBBIIICHHONW CIIOXHOCTH IO
xumuu. CoaepkaHue IporpaMmbl « XUMHsI BOKPYT HAC» MOMOXET moApocTkam 13-15
JeT pacUMpuTh W YIAyOWTh 3HAHMS 10 XUMHUH, YCOBEPIICHCTBOBATh YMEHUS
UCCJIEIOBATb.

B cucrteme ecrecTBEHHOHayYHOTO OOpa30BaHMS XUMUS 3aHUMAET BaXKHOE MECTO,
ONPENEISIEMOE POJIBI0 XUMHUYECKOM HAyKM B IIO3HAaHWHM 3aKOHOB IIPUPOJBI, B
MaTepUaIbHON XKU3HU OOIIECTBA, B PEIICHUH TJ100aIbHBIX MPOOJIEM YEIOBEUECTBA, B
(opMUPOBAHNN HAYYHOW KapTUHBI MUDA.

JlononHutenbHast o001eoOpa3zoBaTebHas IHporpaMMa «XHUMHsSL BOKPYI Hac»
co3/laHa, 4ToObl B TMpOIECCE MOJMYyYEHHUS JIOMOJHUTEIBHOTO XHUMHUYECKOIO
oOpa3oBaHMsl ydalluecs MNPUOOpENr XUMHUYECKHE 3HAHHUA O 3aKOHAaX U TEOpHsX,
OTpaXarolUX OCOOCHHOCTH XMMHYECKOW (POPMBI NBHIKEHHSI MAaTE€puu, MpHOOpen
YMEHUS U HaBBIKM B IOCTAHOBKE XMMHUYECKOTO 3KCIEPUMEHTA, B pab0OTe ¢ HAYYHOU U
CIPABOYHOM JMUTEPAaTypOd, HAy4YWJIMCh JI€JaTh BBIBOABI IMPUMEHHUTEIBHO K
KOHKPETHOMY MaTepuaiy u 0ojee oOuiue BbIBOABI MUPOBO33PEHUYECKOIO XapaKTepa.
N3yyeHne XUMHM [OMOraeT MOHATh OOIIME 3aKOHOMEPHOCTH Mpolecca MO3HAHUS
OPUPOABLl YEIOBEKOM, METOAbl AHAJOTMHM U DSKCIEPUMEHTA, aHAJIM3 M CHUHTE3
MO3BOJISIIOT MOHATH HAYKY BO BCEM €€ MHOIOO0Opa3uu.

XUMUYEeCKUE 3HaHUS HEOOXOJUMBI ydYallUMCSi B IIOBCEJIHEBHOM KHM3HH,
IPOU3BOJACTBEHHON JI€ATEIbHOCTH, NPOAOKEHHUS OOpa3oBaHUs W IMPaBUIBLHON
OpPHUEHTALIMU TOBEACHUS B OKpyxawuen cpene. IIporpamMmma «Xumus BOKPYr HACH
JacT ydalluMcsi BO3MOXKHOCTh BbIOpaTh MpoQuiib 00y4eHHUs, MOMOJIHUTHh 3HAHUS O
npodeccusix, paclIUpUTh 3HAHUS MPEIMETa XUMHUHU, HEOOXOAUMBIE IJISl MOJyYEHUs
JaJbHEUIIero oOpa3oBaHusl.

JlononHuTenbHas oOeoOpa3oBarebHas MporpaMma «XUMHUSL BOKpyr Hac"
cocTaBJieHa ¢ yueToMm obopyaoBanus "Touka pocra".

HoBu3Ha nporpaMMbl COCTOUT B JINYHOCTHO-OPUEHTUPOBAHHOM 00yueHuu. Poib
YUHTEJISI COCTOUT B TOM, YTOOBI CO3/1aTh KaKIOMY OOy4arouieMycsi BC€ YCIOBHSL, IS
HamOoJiee TOJIHOTO PACKPBITUS M peanu3auuu ero crnocodbHocrer. Co3narh Takue
CUTYAallMH C UCMOJIb30BAHUEM PA3IUYHBIX METOAOB O0YUYEHUS, IPU KOTOPBIX KaXKIbIN
oOy4Jaronuiicss mpuiaraeT cOOCTBEHHbIE TBOPUECKHE YCWIMS U HUHTEIUIEKTYaJIbHbIE
CIIOCOOHOCTH MPH PELICHUH IMOCTABJICHHBIX 33/1ad.

AKTYaJlbHOCTB IPOTPaMMbl ~ «XUMHS BOKPYI Hac» CO3JaHa C LEJbI0
dbopMupOBaHUA HHTEpeca K XUMHH, paclIUpeHus Kpyrozopa ydamuxcs. OH
OPUEHTHPOBAH Ha ydamuxcs 7-9 KjiaccoB, TO €CTh TaKOI'O BO3pacTa, Korjaa pedsaram
CTAaHOBUTCSI MHTEPECEH MHP, KOTOPBIH HX OKPYXaeT U TO, YTO OHU HE MOTYT
OOBSICHUTD, a CHELHMAJIbHBIX 3HAHMN ellle He XBaTaeT. J[eTu ¢ pOXICHUS OKPYKEHbI
Pa3IMYHBIMU BELIECTBAMU U JIOJDKHBI YMETh 00paIiaThCsi C HUMH.



Ileparornyeckasi 1e/iecOO0OPa3HOCTH MPOTrPAMMBI CBSI3aHA C BO3PACTHBIMU
OCOOCHHOCTSMH JeTedl JaHHoro Bo3pacta 13-15 ger: m110003HATEIHHOCTD,
HaOJIFOIATEIbHOCTh; WHTEPEC K XHUMHYECKUM TIpolieccaM; >KelaHueM paboTaTh C
n1abopaTopHEIM 000pyAOBaHUEM; OBICTPOE OBJIAJICHUE YMEHUSIMHU U HaBbIKaMu. Kypc
HOCHT Pa3BUBAIOIIYIO, IESATEIbHOCTHYIO U IPAKTUYECKYIO HAIIPABICHHOCTb.

Hear nporpammbl: PopMupoBaHUe y yYamuxcs TIIyOOKOTO W yCTOWYHUBOTO
WHTEpecCa K MHPY BEIMIECTB W XUMHUYECKHX TNPEBPAIICHUN, TPUOOPETCHHE
HEOOXOIMMBIX MPAKTUYECKUX YMEHUN U HABBIKOB 10 JIA0OPATOPHOU TEXHUKE.

3aauu XUMHYECKOT0 KPYKKa

- pa3BUTH IO3HABATEJIbHbIE MHTEPECHl M HWHTEIEKTYallbHbIE CIOCOOHOCTH B
MpOLIECCE  NPOBEACHUS  XUMHUYECKOTO  JKCIIEPUMEHTA,  CAMOCTOSITENBHOCTh
OpUOOpEeTeHUs] 3HAHUM B COOTBETCTBUU C  BO3HUKAIOUIUMHU  SKU3HEHHBIMU
MOTPEOHOCTIMU;

- pa3BUTh yUeOHO-KOMMYHUKATUBHbBIC YMEHUS;

- (dopMupoBaHHE YMEHHUS HAOMIOAATh U OOBACHATH XHUMHYCCKHE SBJICHUS,
MPOUCXOJIAIINE B IPUPOJIE, OBITY, AEMOHCTPUPYEMBIC YUUTEIIEM;

- (QopmupoBaTh yMEHHE pabOTaTh C BEIIECTBAMHU, BBIMOJHATH HECIOKHbBIC
XUMHUUYECKHUE OMBIThI, COOJIIOATh MPaBUIa TEXHUKU O€30M1aCHOCTH;

- BOCIIUTBHIBATH DJIEMEHTHI 3KOJIOTHYECKON KYJIbTYPHI;

OTJIHYUTEIbHOH 0CO0CHHOCTBIO JTAHHOM IIPOTPaMMBI SIBIIIETCS TO, YTO 3aHATHUSA
MPEANONAraloT HE TOJbKO HM3YyYEHUE TEOPETUUYECKOrO0 MaTepuana, OHHU TakKkKe
OpPUEHTUPOBAaHbl Ha PA3BUTHE NMPAKTUUYECKUX YMEHUN U HAaBBIKOB CaMOCTOSITEIbHOMN
DKCTIICPUMEHTAIbHOM M HMCCIIEIOBATCIbCKOW  JCATEIbHOCTH ydyanuxcs. Pe0Osrta
Hay4daTcs CTaBUTh MPOCTEUINME OIbIThI, padoTaTh C pEaKTUBAMU, IUIAHUPOBAThH
CaMOCTOATENbHYI0 paboTy Haja BBIOpaHHOW Temoi, OMOPMIIATh MNPAKTHYECKUE
paboTHI.

D®opMBbI 3aHATHH:

- 'pynnoBas

- UnunuBuyaneHas

Y4eOHBIN IIJIAH

Neni/m HasBanue pa3nena, TeMbl KomnuecTBo vacoB ®opMBbI
aTTeCTallun/KOHTPOIIS

Bcero Teopusa | IIpaktnka

1-i rog oOyuenus — 724

1 «BBenenne. O3nakoMieHHE | 6 4 2 Omnpoc
C KaOWHETOM XUMHH U
HU3YYCHUC TIpaBUJI TCXHUKHU
0€30MMacHOCTI




2 «BemectBa Bokpyr TeOs, | 17 0 17
OTJISTHUCH | »
3 «XuMus B ObITY» 14 0 14
4 «YBnekarenpHag xumusd g | 10 0 10
HKCHEPUMEHTATOPOBY
5 «CBOMCTBA BELIECTBAY 11 0 11
6 «Kakwue Ob1BatoT BemectBay | 14 2 12 Oo6o0maromas urpa
2-1i o1 00y4eHus -729
7 «MHoroo0pa3ue BemecTB» 14 0 14
8 «Uudposas nadoparopusi» | 56 0 56
9 «Yto MBI  y3HaIM O | 2 0 2 Kondepenmms
XUMUU?»
Hroro yacos 138 6 138
Copep:xanue

Beenenne. O3HakoMJIeHHEe ¢ KAOMHETOM XMMHUH M M3yYeHHE NMPABHUJ TEeXHUKH
0e30macHOCTH

Hemnoro u3 ucropuum xumuu. Anxumusa. XUMUsI BU€pa, CErOJIHs, 3aBTpa. TexHuKa
Oe3omacHocTH B KaOuHeTe xuMuu. JlabopaTtopHoe o0opyaoBaHue. 3HAKOMCTBO C
pa3laTOYHbIM 000PYIOBaHUEM JIJIsl TIPAKTUYECKUX U JlabopaTopHbIX padoT. [locyna,
e¢ BUAbl U Ha3HaueHue. PeakTuBbl M uX Kiaccel. OOpamieHue C KHUCIOTaMH,
1ieJ04YaMHt, SIIOBUTBIMHU BellleCTBaMU. Mepbl TEpBOM MOMOIIMA MPU XUMHUYECKUX
OKOrax M OTpaBieHUsX. BboipaboTka HaBBIKOB Oe30macHOi padboThl. JleMoHcTpanus.
VY nuButenbHbie OnbITh. JlabopatopHas paboTa. 3HAKOMCTBO ¢ 00OpYAOBaHUEM IS
MPaKTUYECKUX U Ja00OpaTOPHBIX PadoT.

«BemecTtBa BOKpPYr Tebs1, oryisiHUCh!» BeniecTBo, pusznueckue cBOMCTBa BEIIECTB.
OTnuumne ynucThixX BeniecTB OT cMmeced. CrocoOn! pasaenenust cmeceil. Boga. MHoroe
U Mbl 0 Hell 3HaeM? Boja u e€ cBolictBa. UTo HEeoObIYHOTO B BoJie? Boaa nmpecHas u
Mopckasi. CriocoObl OYMCTKU BOJBI: OTCTaBaHUE, (PHIIbTpOBaHUE, 00e33apakuBaHUE.
CronoBelii ykcyc M YKCycHass 3cceHuus. CBONCTBa YKCYCHOM KHCIOTBI U €€
dbusmnonornyeckoe BozxaeiicTBue. IlutheBas coma. CBoiicTBa u mpuMmeHeHue. Yaii,
COCTaB, CBOMCTBA, (PM3HOJOTHYECKOE ACHCTBHE HA OPraHU3M uejaoBeka. MbBLIO HIIH
Mbu1a? OTiIMuYMe XO3SUCTBEHHOIO0 Mbula OT TyajetHoro. Illemounoit xapakrtep
X034MCTBEHHOT0 MblIa. CTHUpaIbHbIE MOPOIIKU U JIpyrue moroume cpeacrsa. Kakue
MOPOILIKK caMble onacHble. Hafo 1 onacarbes )KUIKUX MOIOIIUX CpeacTB. JIOChOHBI,
IyXH, Kpembl W Tpouass mapdromepus. MoOryT Ju MOpeACTaBIsATh OMACHOCTh
KOCMETHYECKHEe Tipernapatbl? MOXKHO JId caMOMy HM3rOTOBUTH Tyxu? MHoroo0Opasue
JIEKapCTBEHHBIX BellecTB. Kakue JiekapcTBa Mbl OOBIYHO MOYKEM BCTPETUTHh B CBOECH
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JIOMAIIHEN anTeyke? ANTedHbId WO U ero cBoictBa. [louemy Hoa Hano aepKath B
IJIOTHO 3aKyMOPEHHOU CKIIIHKE. «3€JIE€HKa» WM PacTBOP OpUILIMAHTOBOTO 3€JICHOTO.
[lepekuck Bojmopona u rugponeput. CBOMCTBa MEPEKUCH BOAOPOJAA. ACIUPUH WIIU
aleTUJICATUIIAIIOBasT KHUCJIOTa W €ro cBoiicTBa. ONAacHOCTh MpU MNPUMEHEHUU
acnupuHa. Kpaxman, ero cpoiictBa m mnpuMmeHeHune. OOpa3oBaHMe Kpaxmaia B
JUCTBSIX pacTeHuu. ['roKo3a, ee CBOMCTBA U MPUMEHEHUE. Maprapus, CIMBOYHOE U
pacTuTeNbHOE Macio, cayo. Yero Ml 0 HUX HEe 3HaeM? PacTuTenbHbIE U KUBOTHBIE
Macia.

JlabopaTtopHas pabota 1. CBoiicTBa BellecTB. Pazienenue cMecu Kpacurtesei.
JlabopaTtopHas pabota 2. CoiicTBa Bojbl. [IpakTtuueckas padora Nel. Ouucrtka BOJbI.
JlabopaTtopHas pabota 3. CBOICTBA YKCYCHOM KUCIIOTHI.

JlabopaTtopHas pabora 4. CBOICTBa MTUTHEBON COJIBI.

JlaGoparopHas pabota 5. CBoiicTBa yas.

JlaGoparopHas pabota 6. CBolCTBa MbLIA.

JlaGoparopHas pabota 7. CpaBHEeHHE MOIOIITUX CBOMCTB Mbl1a 1 CMC.

JlaGoparopHas pabdota 8. I3rotoBuUM AyXu camu.

JlaGoparopHas padota 9. HeoObruHbie CBOMCTBA TaKUX OOBIYHBIX 3€JICHKU U HOA.
JlaGoparopnas padota 10. [TonyueHue kucaopoja u3 NEPEeKUcH BoAOPOIa.
Jlaboparopnasipabotal 1. CBoiicTBa acnupuHa.

JlaGoparopnaspabotal2.CBolicTBa Kpaxmadna.

JlabopaTtopHas pabortal3. CBoiCTBa TIIIOKO3BI.

JlabopaTtopHasipabotal4. CBoICTBA PACTUTEIHHOIO U CIMBOYHOIO Maced.
«YBJIeKaTeJIbHAs XUMHUA ISl IKCIIEPUMEHTATOPOB

CumnaTryeckue 4YepHWIa: Ha3HAUYCHHE, IPOCTEUIINE PELETITHI.

CocraB akBapenbHbIX Kpacok. [IpaBuiia oOparieHus ¢ HUMHU.

HcTopust MBUIBbHBIX ITy3bIped. PU3UKaA MBUIBHBIX ITy3bIPEH.

CocTraB MIKOIBHOTO META.

Nunukaropsl. U3MeHeHNE OKpacKu UHAMKATOPOB B PA3JIMUHBIX CPEIaXx.
JlaGopartopnas padotal5. «CexkpeTHble YepHUIIAY.

JlabopaTopHas pabotal6. «IlomydeHre akBapenbHBIX KPACOKY.

Jlabopartopnas padotal /. «MBbUIbHBIE OTBITHD.

JlabopaTtopHas pabota 18. «Kak BEIOpaTh MIKOJBHBIN MEID».

Jlaboparopnas padota 19. «13rotoBiaeHue MIKOIBHBIX METKOB.

Jlabopatopnas pabora 20. «OmnpenmeneHue cpeapl pacTBOpa C  MOMOIIBIO
WHJIUKATOPOB.

Jlabopatopnas pabora 21. «llpuroToBiieHHE€ pacTUTEIBHBIX WHIUKATOPOB U
onpeJiesieHne ¢ moMolbio Hux pH pactBopay.

«CBoiicTBa BeleCTB» HOCUT O3HAKOMUTEIIbHBIA XapaKTep, PAaCCUMTAaH HA PA3BUTHE
JT10003HATEITFHOCTH, MHTEPECA K XUMUHU.



Teopus. [Ipe3entanus Kypca: Leau U 3aJja4u, OpraHu3als 3aHITHN U UX creruduka.
[Ipenmer xumuu. IIpoucxoxkaeHne cioBa «XuMus». MecTo XMMHUHM Cpeln HayK O
IIPUPOJIE.

[IpakTtrka. 3HaKOMCTBO C rpymmnod. MHCTpykTax 1o MpaBujaM IOBEACHHS Ha
3aHaTHSAX. [lpakTHueckas pabota «3HAKOMHUMCS C XMMHYECKOW jabopaTopuel, ee
o0opy0BaHUEM, C TIpaBUIaMU O€30MaCHOCTH B Hely. JlemoBas urpa «ILimanupoBanue
paboThl 00beaUHEHHS] Ha Y4YeOHBIN Toa». 3HAKOMCTBO C KalleHAapeM KOHKYPCHBIX
MEPOTIPHUSITHM.

Bxonnast quarHoctrka. AHKeTa «3Halo — HE 3Hal0. YMEI0 — HE yMetoy. 14

CBoiicTBa BelecTsa.

Teopus. BemectBo u Teno. BenjecTtsa BOKpyr Hac v B Hac camux. CBOMCTBA BEILIECTB:
arperaTHoe COCTOSIHHUE, LIBET, 3a1ax, IEKTPOIPOBOIHOCTb, TEIUIONPOBOJHOCTD U T.A.
3aueM HYXKHO 3HaTh cBoiicTBa BemiecTB? KameHb — nepBblii OOBEKT H3YUYEHMS
yenoBeka. [IpeBpaienne BemecTs ApyT B Apyra. Xumudeckas peakuus. [Ipuznaku u
YCJIOBHSI TEUEHUS XUMUYECKHUX peakUuui. 'opeHbe — OJHa U3 MEPBBIX XUMHUYECKUX
pEeaKkIui, U3BECTHBIX 4YEJIOBEKY. POJIb OTHS B CTaHOBIICHMM 4YenoBeKa. Jlerenasl u
Mu(s1 00 orue. BemectBa roproune u Heroproune. M3yuenue peakuuu ropeHusl.
[IpakTtuka. JlabopaTopHbsie onbIThl: 1. PaccmaTpuBaHue mpeaMeTOB, CIENaHHBIX W3
OJIHOTO U TOTO K€ BellecTBa. 2. PaccMarpuBaHne IPeAMETOB, CAEIAHHBIX U3 PA3HBIX
BemecTB. 3. PaccMmarpuBaHuMe BEIIECTB C pa3sHbIMU (DPU3NYECKUMH CBOMCTBAMH.
[TpakTueckue pabotsl: 1. M3yuaem cBoiictBa BemiecTB. 2. [IpoBoanM Xxumuueckue
PEaKIMU C LEJBI0 BBISBICHUS NIPU3HAKOB M YCIOBUM TEYEHUS] XUMAYECKON pEaKIUH.
DKCKypcHs B anTeKy.

N3y4eHnne cocraBa BemecTBa — HEHTPAJIbHOE 3BEHO XMMUM.

Teopus. U3 uero cocrosT BemectBa? JleanMMo 1M BELIECTBO JO OECKOHEYHOCTU?
AToM — Hemenumas 4YacTHUIA, COCTaBHAs 4YacThb BCEX BeEMIECTB. MOJIEKYJIBI.
XUMUYECKHM JJIEMEHT. BeliecTBa mpocThie U cllokHbIE. O3HAKOMIIEHNE C CHMBOJIAMU
sanementoB. CumBoiiel H, 0, S, P, C, I, Br, Cl, Si. [louarue xumudeckoir (GopMyJib.
Yuctele BemectBa U cMmecu. OIHOPOJIHBIE M HEOAHOKpaTHble cMecH. CrocoObl
pa3/IBOEHUSI CMECe: oTcTauBaHue, GUIbTPOBAHKE, IEPEKPUCTATUIN3ALMS, IEPETOHKA,
xpomatorpadus.

[Ipaktuka. JlabopatopHbsie pabGoTel: 1. Monenupyem xumuueckue (popmyinbl. 2.
['otoBum cmecu. Ilpaktuyeckue paborsl: 1. Ouucrtka TOBapeHHOW COJH
¢unbTpoBaHreM M BblmapuBaHueMm. 2.  OunMcTka  MEIHOrO  Kymopoca
nepekpucraunsanms. llogsenenue wuroroB wmoxyns. HMrpa-BukropuHa «Xumus
BOKpYT MEHS.

Kakmue Ob1BalOT BelecrBa.

Teopus. Kmaccubukaiys BEIIECTB Ha NPOCTBIE W CIOXKHBIE. JlelleHre MpOoCThIX
BEIeCTB Ha MeTauibl M HeMeTayuibl. CumBoJibl MeTaiioB Al, Fe, Cu, K, Na, Ca, Ba,
Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero otkpsitue. [lonydenue kuciaopoaa u3
nepmanraara kanus. CoOupaHue KUCIOpoJa JIByMs CHOcCOOaMu: METOIOM
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BBITECHEHUSI BO3[yXa M METOJIOM BBITECHEHHsS BOJIbl. OmnpeneneHue KUCIOPOJa.
['openue cepsl, yrig u xkeies3a B kuciiopoae. Bonopon — camslii nerkuit ras. Mcropust
ero otkpeiTus. ['openue Bomopoma «I'pemyuas cmech». OmnpeneneHue BOAOPOAA,
noyueHue. Yriaekucislid ra3. [lomydenue ero u3 mpamopa win mena. OnpenereHue
YIJIEKHUCIIOrO ra3a ¢ NOMOIIBIO HM3BECTKOBOW BOAbl. CocTaB Bo3ayxa. M3ydenue
cocraBa Bo3ayxa. Ponb A.JlaByaswe. [lonsitue 06 nHepTHBIX razax. Heon, apron, ux
npuMeHenue. Kucnotel. Kucnorsl B ipupone. PactBopenune kuciot B Boae. Jlencraue
CEpHOM KHUCIOTHI HAa TKaHb. Mepbl MPEeJOCTOPOKHOCTU MpPU pabOTE € KUCIOTAMH.
HelictBue kuciIoT Ha UHAUMKATOpPBl. OcHOBaHus. PacTBOpeHME OCHOBaHUW B BOJIE.
[Ilemoun. JlericTBHE 1IEI0YEN HA OPTAaHU3M YEI0BEKA. Mepbl MPEaOCTOPOKHOCTH TTPHU
pabore co menouyamu. [leiictBue menoyeit Ha uHaukatopbl. Conu. Kakue ObiBaroT
comu? Cosm B mpupozne. IloBapeHHas conb. Posib mOBapeHHON COJIM B HCTOPUU
yenoBedyecTBa. OpraHudeckue BeIIeCTBA: OEIKHU, >KUPBI, YIJIEBOJbI, HYKJIECHHOBBIC
KHUCJIOTHI, UX POJIb JJIS )KUBBIX OPTaHU3MOB.

[Ipaktuka. JlabGopatopueie pabGoTel: 1. W3yuaem cBoiicTBa MeTasiOB. 2.
PaccmarpuBanue cruiaBoB Meau U kene3a. 3. OOHapyX eHue KHUCIOT B IPOJIYKTax
nutanus. 4. JleMCTBHs HMHAMKATOPOB HAa KHUCIOTHI M IIeno4yu. 5. PactBopeHwme
OCHOBaHUM B Bojie. 6. PaccmaTpuBanue oOpasnoB coseil. [Ipaktudeckue padboter: 1.
[Tonyuaem, cobupaeM u omnpenesnseM Kuciaopoa u Bogopoa. 16 2. M3yuaem cBolicTBa
METAJIJIOB.

A3bIK XUMHUH.

Teopus. Xumus — Hayka o BemecTBax. Kakue ObiBatoT BemiectBa? MeTaysl u
HeMeTaulbl. OKCUIBI, KHCIOTBI, OCHOBaHWA, coii. Dusnyeckne M XUMHUYECKHE
cBoiictBa BewlecTB. [IpeBpaiienus BemecTs Apyr B Apyra. llpusHaku u ycioBus
TeYeHUss XuMuueckol peakuumu. CocTtaB BewiecTB. XuMHuYeckas QopmyJa.
BanentHocts. OmnpeneneHrne BaJ€HTHOCTH 1O XUMHUYecKod (opmyre. 3akoH
COXPAHEHMS MaCChl BEIIECTB. XUMHUUYECKUE YPABHEHHUS.

[Ipaktuka. Ilpaktuueckas pabora «lIpeBpamieHuss BewiecTB Apyr B Jpyray,
«OmnpeneneHne BAJICGHTHOCTH 10 XUMUYECKOH (popmyiie», «3aKOH COXpaHEHUS! MacChl
BEIIECTBY». PelieHne XuUMHUYECKMX ypaBHEHMM. [loAroroBka K KOJUIOKBUYMY.
[Tonsenenne nToroB Moayist. KostokBuyM «SI3bIk XuMum».

N3yyaem xumn4yecKue peakiumu.

Teopuss. CymHOCTP XMMHUYECKOW peaKUUH. TUNBI XUMHUYECKUX pPEaKLMil:
pa3ioxeHus, 3ameleHuss 1 oomeHa. Peaknuu sk30- U sHmoTepMuyeckue. Peakiuu
oOpaTumbie 1 HeoOpaTuMbie. CKOPOCTh XUMUUYECKHUX peakiuid. 17

[Ipaktuka. Jlabopatopubie ombiThl: 1. Pa3nokeHue manaxurta mpu HarpeBaHuU. 2.
3aMeleHrne Meau B pacTBOpE Xjopuaa Meau (2) xKeae30M.

MHoroo0pa3ue BellecTB.

Teopusa. Knaccudukamus u cBoiicTBa BemecTB. MHOroodpasue BeIIeCTB.
Knaccudukanusa BemectB no cocraBy. Okcuabl, ux coctaB. [lonydueHue okcumoB
peakuuen ropeHust MPOCThIX U CI0KHBIX BenIeCcTB. COCTABIICHHE YPABHEHUN PEAKLIUH
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TOPEHHUS CJIOXKHBIX BEIIECTB. Y CIIOBHS BO3HUKHOBEHHS M IPEKPALICHHS TOPEHMUS.
MennenHoe okuciaeHue. Mepbl npenynpexiaeHuss mnoxapoB. Kiaccudukanus
OKCHUJIOB Ha OCHOBHBIE, KHUCJIOTHbIe, amdoTrepHble. Kucnorel, ux cocras,
KJaccu(uKaIysa Ha KUCIOPOJAOCOACpKAIINE U OCCKUCIOPOAHBIC, HA OJHOOCHOBHBIC,
JIBYXOCHOBHBIE W TPEXOCHOBHBbIC. KHCIOTHBIM OCTAaTOK. Bal€HTHOCTH KUCIOTHOTO
OCTaTKa, pPOJIb KHCJIOT JUISI OpPraHU3MOB PACTCHUM, JKUBOTHBIX M YEJIOBEKA.
OcHoBanusi, ux coctaB. ['mapookcorpynmna. Illenoun u HepacTBOpuUMBIE B BOJE
OCHOBAaHMsI, COCTaBjeHHEe (POpMyJl cojied MO BaJEHTHOCTH MeETayla U KUCIOTHOTO
ocrarka. Kiaccudukanus cosneil Ha cpeHue, Kuciable 1 ocHOBHBIE. [lumeBas cona u
MaJlaxuT KaK MPUMEPbl KUCIOM M OCHOBHOW COJIEH, COJIM OPTaHU3MbI B OPTaHU3ME
yenoBeka. Peakuus HeHTpanu3auu.

[Ipaktuka. JJaboparopusie paboTsl: 1. PaccMoTpenune oOpa3iioB OKCHUI0B, OCHOBAHUH,
couieil. 2. MccnenoBanne MpoayKTa ropeHus yrisi B kuciuopoje. 3. O3HaKOMIIEHUE CO
CBOMCTBAMHU THAPOKCUAOB HATpus, Kaublusa, Meau (2) wim xkeneza (3). 4.
B3anmopneiicTBue menodyen ¢ KuciaoTamMu. 5. B3amMoaencTBHe HEpacTBOPUMBIX
OCHOBAHUU C KUCIIOTAMH.

ATOM — COCTaBHas 4acTh BEIIECTB.

Teopuss. AtoMm. CrnoxHbii cocTtaB atomMa. OTKpPBITHE 3JIEKTPOHOB B aToMeE. OTBITHI
D.Pesepdopra mo OTKPHITHIO aTOMHOTO siipa. 3apsii aTOMHOro siapa. Mopenu
atomoB. [Inanerapnas mozaens atoma 3.Pesepdopaa. AOCOTIOTHAS U OTHOCUTEIbHAS
atomHas macca. CoctaB siiep aTroMoB. [Iporonsl. Helitponsl. MI30Tomnbl. XuMU4ecKuii
AJIEMEHT — PA3HOBUJIHOCTH ATOMOB C OJIMHAKOBBIM 3apsiioM sjpa. [lonstue o0 noHax.
[Ipaktuka. M3rorosnenue mojaenn aroma. l[loaBenenue urtoroB moaysis. Kpyriiblid
cTo1 «B3risa Ha MUp BOKPYT Hac C IOMOIIBIO XUMHUM.

«YTo MbI y3HaIM 0 XxumMuHu?» O000IIeHNE Kypca -2 Jaca.

Ilnanupyemsbie MeTanpeaMeTHbIC H JUYHOCTHBIC Pe3yJbTAaThl OCBOCHUS KPY/KKA
«XHMHS BOKPYT HAC»

JInyHOCTHBIE pe3yJIbTAThI:

- chOpPMHpPOBAHHOCTh  IO3HABATEJIbHBIX HHTEPECOB, HMHTEIUIEKTYaJIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEN ydalluXcsi;

- CaMOCTOSITEJIbBHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUMH;

- MoOTHUBaIMs 00pa3oBaTEILHON JEATEILHOCTH IIKOJIHLHUKOB Ha OCHOBE JIUYHOCTHO
OPUEHTUPOBAHHOI'O TTOAX0/1a;

MertanpeamerHsbie:
Pecynamuenvie YV/I:
- CaMOCTOATENLHO (POPMYITHPOBATH TEMY U IIEJIA YPOKa;

- COCTABJIATH IUIAH pelIeHusl yueOHON MpoOIeMbl COBMECTHO C YUUTEIEM;



- paborarh 1O TUIaHY, CBEPssi CBOM JCUCTBUS C I1IEJIbIO, KOPPEKTUPOBATH CBOIO
JIESITCIbHOCTD;

- B JMAJIOre C y4uTeJIeM BbIpaOaThIiBaTh KPUTEPUU OLICHKH U OMPEACISATHh CTEICHb
YCHENTHOCTH CBOEH pabOThl M pabOTHI IPYTUX B COOTBETCTBUH C STUMHU KPUTEPUSIMHU.
Ilo3nasamenvuvie YYJI:

- mepepabaThiBaTh U MpeoOpa30BbIBaTh HHPOPMAIIUIO U3 OAHOU (OPMEI B IPYTYIO
(cocTaBnsTh IJIaH, TAOIUILY, CXEMY);

- IIOJIB30BATHCA CIIOBAPSAMHU, CIIPABOYHUKAMU,
- OCYHICCTBJIATDH aHAJIN3 U CUHTC3;
- YCTaHaBJIMBATb IIPUYHUHHO-CICACTBCHHBIC CBA3HU,

- CTPOUTH PacCyXICHUS;
KommynukatuBubie YV /I

- BBICKa3bIBaTh U 0OOCHOBBLIBATH CBOIO TOYKY 3PCHHU,

- ClIymiaTb W CJIbIIATh APYIUX, IIBITATbCA IMPHUHUMATH WMHYIO TOYKY 3PCHUA, OBITH
TOTOBBIM KOPPEKTUPOBATH CBOIO TOYKY 3PCHUS,

- JIOKJIaJbIBaTh O PE3yJbTAaTax CBOETO HCCIIEIOBAHMSA, YYaCTBOBATh B JIUCKYCCHH,
KPaTKO M TOYHO OTBEYATh HA BOIPOCHI, MUCIIOJIB30BATh CIIPABOYHYIO JINTEPATYPY H
Jpyrue UICTOYHUKHU HH(POPMALIUH;

- A0roBapuBaTbCAd U MPUXOJUTH K O6H_I€My PCUICHUIO B COBMECTHOM ACATCIIBHOCTH,
3aJlaBaTb BOIIPOCHI.

IIpeameTHbIE pe3yJIbTATHI:

B nosnasamenvnoli cgepe: — naBaThb ONpEACIICHUS HW3YYEHHBIX TMOHSATHUH;
ONMCBHIBATh JIEMOHCTPALMOHHBIE M CaMOCTOATENIBHO IPOBEICHHBIE JKCIIEPUMEHTHI,
UCHONB3YSl ISl 3TOTO E€CTECTBEHHbIM (PYCCKMi) S3bIK M S3BIK XUMHUH; —
KJIACCU(PUIMPOBATh HU3YUYECHHbIE OOBEKTHl W SBJIEHUS; — JellaTh BBIBOJIBI H
YMO3aK/IIOUYEeHNUs W3 HAOIOJEHUI, M3YYEHHBIX XMUMHUYECKHUX 3aKOHOMEPHOCTEH;
CTPYKTYPUPOBATHh U3YUEHHBI MaTEpHaAl U XUMUYECKYIO0 MH(DOPMAIUIO, MOTYUYEHHYIO
U3 IPyTUX UCTOYHUKOB;

B yennocmuo-opuenmayuoHHou cgepe’. — aHAIU3UPOBATH U OLIEHUBATH MOCIIEACTBUS
JUISL OKpY>Karolen cpeibl ObITOBOM M MPOU3BOJCTBEHHOM NESITEIHHOCTH YEJIOBEKA; —
Pa3bIACHATh HA INPUMEPAX MATEPUATBHOE E€IMHCTBO M B3aMMOCBS3b KOMIIOHEHTOB
JKMBOW M HEXWBOM TPUPOIBI M YEJIOBEKA KAK BAXKHYIO 4YaCTh ITOrO0 E€IWHCTBA;, —
CTPOUTH CBOE TMOBEJEHHWE B COOTBETCTBUHU C MPHUHIIUIAMHU OEpPEKHOTO OTHOIIEHUS K

MIpUpOJIE.
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B mpyooeoii cgepe: — nnaHUPOBATh U MPOBOAUTH XUMHUYECKUN SKCHEPUMEHT; —
HCIIOJIB30BaTh BEIIECTBA B COOTBETCTBUM C UX MpEJHA3HAYECHUEM M CBOMCTBaMH,
OMMCAHHBIMU B MHCTPYKIHUSX 10 TPUMEHEHHUIO.

B cghepe bezonacnocmu srcusnedesmenvbHocmu’. — OKa3bIBaTh MEPBYIO MOMOIIL MPU
OTpPaBIICHUSAX, OXOTax © JPYTrUX TpaBMax, CBS3aHHBIX C BEIIECTBAMH U
71a00paTOPHBIM 000PYI0BAHUEM.
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Ne Tema Koa-Bo dopma Mecto ®opma Hara Oo6opynoBanne
n/n 4acoB 3aHATHUA MpPOBeeHUS KoHTpoass | Ilnman | dak
T.
1-ii rox o0yuyenusi. BBenenue
1 Broanbliii nHCTpYKTaX o Th 2 Becena KaOuuer
IIPY POBEICHUHT
1abopaTopHbIX padoT.
Osnakomnenue c KAGUHEMOM XUMUN U U3YHEHIUE NPAGUT MEXHUKN Gesonacrocmu
2 [TpuGops! 115 HAyIHBIX 2 becena Kabuner
HCCIICAOBAHMIA,
nabopaTopHoe 000pyI0BaHUE
3-4 N3yuenue npaBui TEXHUKH 2 [Ipaktnueckoe | Kabuner 3auer
0e30macHOCTH 3aHSTHE
«BemmecTBa BOKpYT Teds1, OTJISHUCH!» 174
5 Jlaboparopnas padota 1. 1 Jlaboparopuoe | Kabuner Odopminenue
CsoiicTBa BemiecTB. Paznenenue 3aHSTHE n1abopaTopHO
CMECH KPaCHUTEJICH. ro 3aHsTHUs
6 Jlaboparopnas padoTa 2. 1 Jlabopatopuoe | Kabuner Odopmnenue
CoiicTBa Bosibl. OYNCTKA BOJIBI. 3aHSTHE n1abopaTopHO
ro 3aHATHUSA
7 Jlaboparopuas padota 3. 1 Jlabopatopuoe | Kabuner Odopmnenue
CBoiicTBa YKCYCHOM KHCIIOTHI. 3aHSTHE n1abopaTopHO
IO 3aHATHUSA
8 Jlaboparopnas pabota 4. 1 Jlabopatopuoe | Kabuner Odopmnenue
CBoiicTBa MUTHEBOI COJIBI. 3aHSITHE n1abopaTopHO
IO 3aHATHUSA
9 Jlaboparopnast paborta 5.1 Jlabopatopnoe | Kabuner Odopmnenue
CoiicTBa yasi. 3aHSITHE n1abopaTopHO
IO 3aHATHUSA
10-12 | JTabopaTtopHas pabota 6.3 Jlaboparopuass | KaOuner Odopmienue
CaoiicTBa Mbuia. M3roToBrneHue paborta n1abopaTopHO
MbIJIa B JOMAIIHAX YCIOBHSIX i paboTHI
13 Jlaboparopnast pabota 7.11 Jlaboparopuass | Kabuner Odopmnenue
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CpaBHEHHE MOIOIIUX CBOWCTB pabota 1a00paTopHO
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
HeoObI4HbIE CBOKCTBA TAKUX paborta nabopaTopHO
OOBIYHBIX 3E€JIEHKU U Ho/a. 1 paboThI
17 JlabopaTopHas padora 10. Jlaboparopuas | Kabuner Odopmnenue
[Tonmyyenue kuciopona u3 pabora 1a00paTopHO
MIEPEKHUCH BOJIOPO/IA. 1 paboThI
18 JlaGopaTopHaspaborall. Jlaboparopuas | Kabuner Odopmnenue
CaoiicTBa aciupuHa. paborta 1abopaTopHO
1 paboThI
19 JlaGopaTopHaspaboral2. Jlaboparopuas | Kabuner Odopmnenue
CaoiicTBa Kpaxmara. paborta nabopaTopHO
i paboThI
20 Jlabopatopnass ~ pabora  13. JlaGoparopnas | Kabuner Odopmiienue
CBoIiCTBA TITIOKO3HI. paborta nabopaTopHO
i paboThI
21 JIaGoparopHasipabortal4. JlaGoparopnas | Kabuner Odopmiienue
CBoiicTBa  pacTUTEIBHOTO | paborta nabopaTopHO
CJIMBOYHOT'O Macel. i paboThI
Xumus B ObITy 144
22-23 | Bunbl OBITOBBIX XMMHKATOB [Ipaktnueckoe | Kabuner Odopmnenue
3aHATHE 3aHSITHS
24-25 | Pa3HOBHIHOCTH MOFOIIIHX [Ipaktnueckoe | Kabuner Odopmnenue
CpeACTB 3aHATHE 3aHSTUS
26-27 | Cnuuku ¥ Oymara: OT UCTOPUHU [Ipaktuyeckoe | Kabuner Odopmiienne
M300pEeTEeHUs 10 HAIIUX JTHEeH 3aHATHE 3aHSITHS
28-29 | Hcropust CTEKIOAETHS. [Ipaktnueckoe | Kabuner Odopmnenue
3aHATHE 3aHSTHS
30-31 | Kepammuka: OT UCTOpHH [Ipaktuyeckoe | Kabuner Odopmiienne
M300pETeHUs 10 HAIIUX JTHEeH 3aHATHE 3aHSATHUS
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32-33 | XuMus U KOCMETUYECKUE 2 [Ipaktnueckoe | Kabuner Odopmnenue
cpencTa 3aHATUE 3aHATHUS

34-35 | Ilpaktrueckas pabota Neb. 2 [Ipaktnueckoe | Kabuner Odopmnenue
BriBenieHNE MATEH PIKaBUYUHBL, 3aHATHC aHATHA
YEepPHIJI, JKUPa

«YBJIeKATEBHAS XHMHSE /151 JKCIEPHMEHTATOPOB 10+

36-37 | Cummaruyeckue yepHuia: | 2 Jlaboparopuas | Kabuner Odopmnenue
Ha3HAa4YCHHE, pocTeiime paborta 1abopaTopHO
pELEIThI.. JlaGopaTopHas 1 paboThI
paborals5. «CexpeTHble
YECPHUIIAY.

38-39 | Uctopust MBUIBHBIX My3bIpeH. | 2 JlaGoparopnas | Kabuner Odopmiienue
®u3nKa MbUIbHBIX Iy3BIPEH. paborta 1abopaTopHO
Jlaboparopnas paboral7. i paboTHI
«MBIIBHBIE OTIBITBD).

40-41 | CoctaB  mIKOJBHOTO  Mena. | 2 JlaGoparopnas | Kabuner Odopmiienue
Jlaboparopnas pabora 18. «Kaxk paborta nabopaTopHO
BBIOpATh IMIKOJIBHBINA MEI». i paboTHI

JlabopaTopnas  pabdora  19.
«H3roroBnenune HIKOJBHBIX
MEIIKOBY.

42-43 | Jlaboparopras  pabora  20. | 2 Jlaboparopuass | KaOuner Odopmienue
«Ormpenenenue cpesbl pacTBopa pabota 1a00paTopHO
C TIOMOIIIBIO HHAHKATOPOBY. i paboTHI

HNuaukatopsl. N3menenue
OKpacKu WHJIUKAaTOPOB B
pa3IUYHBIX Cpeaax.

Jlabopatopnas  pabdora  21.
«IIpuroToBiieHHE PACTUTEIBHBIX
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WHJIMKAaTOPOB M OIpe/eNieHue ¢
nomoluisio HuX pH pactBopay.

44-45 | JlaboparopHast pabortal6. Jlaboparopuass | Kabuner Odopmnenue
«ITonmydenue aKBapeJIbHBIX paborta J1a00paTOPHO
Kpacok». CocTaB akBapelbHBIX 1 paboThI
kpacok. IIpaBuna oOpamieHus c
HUMH

Caoiicrea Bemecrsa 114

46- Mup Tak UHTEpECEH, HO KaK €ro [IpakTrueckoe Kaouner dorooTyer

47- MOHSTH 3aHATHC

48-49

51- CBoiicTBa BElIECTB, [IpakTrueckoe KaOuuer

52- MIPEBPAICHHS BEIIECTB APYT B 3aHATHE

53-54 | apyra

55- N3yyenne coctaBa BelecTBa — [IpakTuueckoe Kabuner

56-57 | neHTpaTbHOE 3BEHO XHUMHUHU 3aHSTHE

Kakue Obi1Baior Bemectsa 14u

58- Kakue ObIBaroOT BemiecTBa [TpakTrueckoe Kabuner

59- 3aHATHE

60-61

62- S3pIK XUMHUH [Ipaktnueckoe | Kabuner

63- 3aHATHE

64-

65-66

67- Pemenue pacueTHbIx 3a1a4 1o [IpakTrueckoe Kabuuer

68- XUMHUYECKUM (hopMyJiam 3aHsTHE

69-70

71-72 | Yto MBI 3HAaEM O XUMUYECKHX O6o0maromas Kaouner
BelecTBax”? urpa

2-ii ron 00yuenust Muorooopasue BemectTB 144

73- N3yuaeM xumMuyeckue peakimu [Mpaktnueckoe | Kabuner

74- 3aHATHE

75-76
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7r- MHuoroo6pasue BemecTB [Ipaktnueckoe | Kabuner
78- 3aHsTHE
79-80
81- ATOM — cocTaBHas 4acThb [Ipaktuyeckoe | Kabuner
82- BEIECTB 3aHATHE
83-84
85-86 | YucTsle BelecTBa U cMecu [Ipaktuyeckoe | Kabuner Odopmiienne [Mudposas
3aHATHE 1abopaTopHO nabopartopus Releon
i1 paboTHI (maTumx
AIIEKTPOIIPOBOTHOCT
n); 3 cTakaHa
XHUM.00BEMOM 50 M1,
IITaTENb WA
JIONaToYKa, TBEPbIi
XJIOPHJT HATPHSL.
Hudposas sadoparopusi S64
87- OuncTka BOJbI OT paCTBOPUMBIX Jlaboparopnas | Kabuner Odopmnenue Hudponas
88- npuMecen pabota 1a00paTopHO nabopatopus Releon
89-90 i paboTHI (maTumk
3JIEKTPOIIPOBOTHOCT
n);
91- Ornpezenenne TeMepaTypbl Jlabopatopuas | Kabuner Odopmnenue Hudposas
92- KPUCTAJIJIN3ALMH BEIIECTBA pabota 1a00paTopHO nabopatopus Releon
93-94 i paboTHI (maTumk
TEeMIIEPaTyphbl);
95- W3zyuenne pu3nyeckux CBONCTB JlaGoparopnass | Kabuner Odopmiienne [Mudposas
96- METaJIJIOB pabota 1a00paToOpHO naboparopust Releon
97-98 i paboTHI (maTumk
TEMIIEPaTyphbl);
99- OnpeneneHne CTPyKTypPbl Jlaboparopuass | KaOuner Odopmienue [Mudposas
100- | nmnamenu pabota 1a00paTopHO nabopatopus Releon
101- 1 paboThI (matumk
102 TEMIIEPaTyphbl);
103- | DK30TepMUYECKUE PEAKIIUH JlaGopatopnas | Kabuner Odopmnenue Hudposas
104- paborta n1abopaTopHO naboparopust Releon
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105- 1 paboTHI (matuuk

106 TEeMIIEpaTyphl);

107- | DHAOTEpPMUYECKHE PEAKIIUN JlaGopatopnas | Kabuner Odopmnenue Hudposas

108- paborta nabopaTopHO naboparopust Releon

109- i paboThI (matumk

110 TEMIIEPaTyphbl);

111- | IlepeHachIIEHHbBIE PACTBOPHI JlaGoparopuass | Kabuner Odopmiienne [Mudposas

112- pabora 1abopaTopHO nabopartopus Releon

113- 1 paboThI (maTamk

114 TEeMIIEpaTyphl);

115- | DnektponuTHUecKas Jlaboparopuas | Kabuner Odopmnenue Hudposas

116- | muccoumanus paborta 1abopaTopHO naboparopust Releon

117- i paboThI (matumk

118 3IEKTPOIPOBOAHOCT
n),

119- | CusibHble U cnaOble JlaGoparopnass | Kabuner Odopmiienne [Mudposas

120- | >IeKTPOIUTHI pabora 1a00paTopHO nabopatopus Releon

121- 1 paboThI (matumk

122 AIEKTPOIPOBOTHOCT
n),

123- | BiusHue TemnepaTypbl Ha JlaGoparopnas | Kabuner Odopmiienue [Mudposas

124- | mucconmanuto paborta nabopaTopHO nabopatopus Releon

125- 1 paboThI (matumk

126 AIEKTPOMPOBOTHOCT
U ¥ TEMIIepaTyphl );

127- | BnusHue KOHUEHTpAIUU JlaGoparopnass | Kabuner Odopmiienne [Mudposas

128- | pacTBOpa Ha TUCCOIHAITHIO paborta nabopaTopHO nmabopatopus Releon

129- i paboTHI (maTumk

130 AIEKTPOTIPOBOJTHOCT
n),

131- | BnusHue pacTBOpuUTEINS Ha JlaGoparopnass | Kabuner Odopmiienne [Mudposas

132 JTUCCOITHAITHIO paborta nabopaTopHO nabopatopus Releon

1 paboTHI (maTumk

AEKTPOIPOBOJTHOCT
n);
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133- | Onpenenenue pH pacTBopoB. Jlaboparopuass | Kabuner Odopmnenue [udposas
134 paborta 1abopaToOpHO nabopartopus Releon
1 paboThI (matuuk pH);
135- | Peakuus HefTpann3aum. JlaGoparopuass | Kabuner Odopmiienne [Mudposas
136 B3aumonetictBue ruapokcuia paborta 1abopaToOpHO nabopartopus Releon
HATpHs C COJITHOM KMCIIOTOM. i paboTHI (maruyuk pH);
137- | CpoiicTBa OpOMHOM BOJIBI JlaGoparopuass | Kabuner Odopmiienne [Mudposas
138 pabora 1abopaTopHO nabopartopus Releon
1 paboThI (1aT4MK ONTUYECKOU
IUIOTHOCTH);
139- | [InaBneHue U KpUCTAIUTH3AIMS Jlaboparopuas | Kabuner Odopmnenue Hudposas
140 CephI paborta 1abopaTopHO naboparopust Releon
i paboThI (matumk
TEMIIEPaTypBbl);
141- | Herunparamus coneit Jlaboparopuass | Kabuner Odopmrnenue [udposas
142 pabota 1a00paToOpHO nabopatopus Releon
11 paboThI (maTumk
TeMIepaTyphbl);
«YTO MBI Y3HAIH 0 XUMHH?» 2
4143 «YT0 MBI Y3HAIN 0 XUMHH?». Kondepenus Kabuner 3amura
Kpyrusii cron IIPOEKTOB
144 «YTO0 MBI Y3HAIN 0 XUMHH ?». Kondepenus Kabuner 3amura
MTPOEKTOB
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