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IosicHuTeIbHAS 3aNIMCKA
HanpaBieHHOCTb NPOrpaMMbI — €CTECTBEHHOHAYYHAs
Bo3pact obyuarommuxcs: ot 14 ner go 16 ner.
Cpok peanu3anuu nporpammbi: 1 roj, 68 yacos.
Pabouas nporpamMma 3aHsITUN BHEYPOUYHOU AEATEIBHOCTH MO OMOJOTHH «XHUMUSI BOKPYT HAC» MpeAHa3HAYeHA IS
OpraHM3aINH JOTIOTHUTEIHFHOTO 00pa3oBanus obydaromuxcs 8-9 kimaccos.
Peanu3anus nporpamMMbl 06ecTieunBaeTCsl HOPMATUBHBIMHU JOKYMEHTAMMU:
1. ®enepanbbiii 3ak0H 0T 29.12.2012 No 273-D3 (pen. ot 31.07.2020) «O6 obGpazoBanuu B Poccuiickoii
deneparumy» (¢ U3M. 1 1011, Betyt. B cuty ¢ 01.09.2020).
2. Metoaudeckue  PEKOMEHJAIMM 1O  MPOEKTUPOBAHUIO  JOIMOJHUTENBHBIX  001Ie00pa30oBaTeNIbHBIX
obmepazBuBaronux rnporpamm ot 18.11.2015. MunucrepctBo oOpazoBanus 1 Hayku PO
3. Ilpodeccuonanbubiit crangapt «llemaror (memaroruueckast 1€ATEIbHOCTh B JIOIIKOJIBHOM, HAYaJIbHOM OOILEM,
OCHOBHOM 00111eM, cpeAiHeM o011eM 00pa30BaHNH ), (BOCIIUTATEINb, YUUTEIb)»
4. Tlpuka3z MunuctepctBa npocsenienus Poccuiickoit @eaeparuu ot 9 HosOps 2018 r. Ne 196 «OO6 yTBepkaeHUH
[Topsimka opraHU3aIiuy ¥ OCYIIECTBICHUS 00pa30BaTEIbHON
JESITeIbHOCTH IO JOTIOJIHUTEIbHBIM 00111€00pa30BaTeIbHBIM IIPOTPAMMAM))
5.®enepanbubiit 3akoH oT 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B PDy»
6.DenepanbHbIN TPOCKT «Y CIeX Kaxa0ro pedeHka» (yrB. 7 aekadps 2018 r.)
JlomoHuTENBHAS 001Ie00pazoBaTeNbHas MporpamMma «XUMHsI BOKPYT HAac» 1aeT BO3MOXXHOCTh KaXI0MY peOeHKY

IoJiydatb JOIIOJHUTCIBHOC 06pa30BaHHe HCXOOs1 U3 €ro MHTCPECOB, CKHOHHOCTeﬁ, CITOCOOHOCTEHN M O6pa?>OBaTCJIBHBIX



HOTPEOHOCTEN, OCYLIECTBISIEMBIX 3a Ipenenamu (efepaibHbIX TOCYJAapCTBEHHBIX OO0pa30BaTEIbHBIX CTaHAAPTOB U
benepaibHBIX TOCYAAPCTBEHHBIX TPEOOBAHUIA.

HanpaBieHHOCTh TpOrpaMMBl  €CTECTBEHHOHAy4Has, IIOCKOJBKY OHa IIPENIoJiaracT yrIyOJ€HHOE H3ydeHUe
OpPraHUYECKON U HEOPraHUYECKON XMMHH, PEHICHHE SKCIEPUMEHTAIbHBIX U PACUETHBIX 33/a4 MOBBIILIEHHOW CII0)KHOCTH IO
xumun. CojiepkaHue mporpammbl « XUMHsI BOKPYT Hac» MOMOKET mojapocTkaM 13-15 net pacmmputh U yriayOuTh 3HAHUS
10 XMMHH, YCOBEPIICHCTBOBATh YMEHHSI UCCIIEIOBATh

B cucrteme ecTtecTBEHHOHAay4yHOro OOpa30BaHUsl XMMHS 3aHUMAET BAKHOE MECTO, OINPEAESEMOE POJIbI0 XUMHUYECKOU
HayK{ B NO3HAHUU 3aKOHOB MPUPOIbI, B MATEPUAIIBHON KU3HU 00ILECTBA, B PEIICHUH ITT00ANBHBIX MPOOJIEM YETOBEYECTBA,
B (hOpMHUPOBAHUU HAYYHOI KapTUHBI MHpA.

JlonosnHuTENbHAS 001I€00pa3oBaTeIbHas MporpaMMa «XUMHUsSL BOKPYT Hac» CO3JaHa, YTOOBI B IMpPOLECCE IMOJIyYEHHUS
JOTIOJTHUTENIBHOIO XMUMHUYECKOTO O0Opa30BaHUs ydallhecs NpHOOpesd XHMHUYECKHE 3HAHHUS O 3aKOHaX M TEOpHsX,
OTPaXAIOIIKUX OCOOEHHOCTU XHMHUYECKOM (OpMBI JBHKEHUS MAaT€pUH, MPHOOPETN yMEHUS M HaBbIKM B IOCTaHOBKE
XUMHUYECKOTO IKCIIEPUMEHTA, B padOTE C HAYYHOU U CIPABOYHON JTUTEPATYPOM, HAYYHIIUCH J€1aTh BbIBObI IPUMEHUTEIBHO
K KOHKPETHOMY MaTtepuaiy u Oosiee oOIIMe BbIBOJIbI MUPOBO33PEHYECKOr0 Xapakrepa. M3yueHne XuMUHU IOMOTaeT OHATh
oO1Ire 3aKOHOMEPHOCTH TpoIecca MO3HAaHUs MPUPOIBI YEJIOBEKOM, METO/Ibl aHAJIOTUU U SKCIEPUMEHTA, aHaJu3 U CUHTE3
MO3BOJISIFOT MOHATh HAYKY BO BCEM €€ MHOT000pa3HH.

XUMHYEeCKUE 3HaHUSI HEOOXOUMBI YUaIIUMCS B TOBCEHEBHOM KM3HU, MPOU3BOICTBEHHOMN 1€ATEIbHOCTH, MPOJA0KEHUS
o0pa3oBaHMsI M MPABWIbHOW OpHEHTALIMM TOBEACHMS B OKpyxKarouen cpene. IIporpamma «Xumusi BOKPYr Hac » JOaer
yYallMMCsI BO3MOXXHOCTh BBIOpATh NMPOQUIb 00yYEHHUs, MONOJHUTh 3HAHUS O MPOQPECCUSIX, PACIIUPUTHh 3HAHUS MPEIMETa

XUMMHU, H€06XOI[I/IMBIG IJI1 ITOJTYYCHUA I[&HLHGFIIHCFO 06p2130BaHI/I$I.



JlomotHUTEbHAS 00IIe00pa3oBaTeabHas MporpaMMa « XMMHUsSI BOKPYT Hac" cocTaBiieHa ¢ ydeToM obopynoBanus "Touka
pocta".

HoBu3Ha nporpaMmbl COCTOUT B IMYHOCTHO-OPUEHTUPOBAHHOM O0OydeHHUH. POJTh yUUTENS COCTOUT B TOM, UTOOBI CO371aTh
KaKJI0OMy 00y4aroleMycsi Bce YCIOBHS, JJi1 HauOoJiee MOJTHOTO PACKPBITUS U pealu3aluu ero cnocooHocreit. Co3narh Takue
CUTYAIINH C UCIIOJIb30BAHUEM PA3IMYHBIX METOJOB O0yUCHHUS, TPU KOTOPHIX KaXIBbIA 00yJarONTUics MpuIaraeT COOCTBEHHBIC
TBOPYECKHE YCHIHS M HHTEIVICKTyJIbHBIC CIIOCOOHOCTH TIPH PEIICHUH TIOCTABJICHHBIX 3a/1ad.

AKTYaJIbHOCTH TIPOrpaMMbl «XHUMHSI BOKPYT HAac» co3/7laHa C IeJiblo (popMUpOBaHUS WHTEpPEca K XUMHUH, PaCIIMpPEHUs
Kpyro3opa ydamniuxcs. OH OpUEeHTHPOBaH Ha ydaruxcst 7-9 KiIaccoB, TO €CTh TaKOTO BO3pacTa, Korja pedsTaM CTaHOBHTCS
WHTEPECEH MUP, KOTOPBIM UX OKPYKAaeT U TO, UTO OHU HE MOTYT OOBICHHUTD, a CICIIUAIBHBIX 3HAHUM ellle He XBaTaeT. JleTu ¢
POKJICHUS OKPY>KEHBI Pa3IMYHBIMU BEIIECTBAMH U JIOJKHBI YMETh 00paIliaThCsi ¢ HUMH.

Ilemaroruveckasi 1ejiecoo0pasHOCTh MPOrpPaMMBbl CBs3aHA C BO3PACTHBIMA OCOOCHHOCTSMHM JCTCH JAHHOTO BO3pacTa
13-15 ner: mar0003HATENBHOCTH, HAOJIOMATEBHOCTh; HMHTEPEC K XUMHUYECKHM TpolieccaM; JKeJIaHHeM pabdoTaTh C
J1a00paTOpHBIM 000py0BaHKEM; OBICTPOE OBJIAJICHUE YMEHUSIMUA U HaBbikaMu. Kypc HOCUT pa3BUBAIOIIYIO, IESITEILHOCTHYIO
Y TIPAKTUYECKYIO HAMIPABICHHOCTbD.

Heanb nporpammbl: QopMHUpOBaHUE y YYAIIUXCA TTYOOKOTO M YCTOMYMBOTO MHTEpECa K MUPY BEIIECTB M XUMUUYECKHUX
MIpEBpaIICHHH, MPHOOpEeTEHNE HEOOXOIUMBIX MPAKTHUYECKUX YMEHUN U HABBIKOB T10 JJAOOPATOPHON TEXHHKE.

3agaun XUMHYECKOT0 KPY:KKa

- pa3BUTh TO3HABATENbHBIE WHTEPECHl W WHTEUICKTYallbHBIE CIOCOOHOCTH B TIPOIECCE MPOBEACHHS XUMHYECKOTO
DKCIIEPUMEHTA, CaMOCTOSTCIBHOCTh TMPUOOPETEHHUsS 3HAHWKW B COOTBETCTBHMM C BO3HHUKAIONIUMHU  KU3HCHHBIMU
NOTPEOHOCTSIMU;

- Pa3BUTb y‘-Ie6H0-KOMMYHI/IKaTI/IBHBIe YMCHUA,



- ¢opmupoBaHHUE YMEHHS HAOIIOJAaTh M OOBACHATH XUMUUYECKHE SBJICHHS, MPOUCXOJAIINE B MPHUPOJE, OBITY,
JEMOHCTPUPYEMBIE YUUTENIEM;

- (opmupoBaTh yMEHHE pabOTaTh C BEMIECTBAMH, BBHITIOJHATH HECIOKHBIE XUMUYECKHUE OTBITHI, COOJIFOMATh MpaBUia
TEXHHUKH 0€30MIaCHOCTH;

- BOCIIHUTBHIBATh 3JIEMEHTHI SKOJIOTUUECKOUN KYJIbTYPHI;

OTan4YuTeIbHON 0CO0EHHOCTBIO JTaHHOW MPOTrpaMMBbI SIBJISIETCS TO, YTO 3aHATUS MPEATOIAraloT HE TOJBKO U3YYEHUE
TEOPETUYECKOT0 MaTepualia, OHU TaKKE OPUEHTUPOBAHBI HA Pa3BUTHE MPAKTUYECKUX YMEHUN U HABBIKOB CAMOCTOSITEIILHOM
AKCIIEPUMEHTAJILHOW M HCCIICIOBATEIIbCKON JIEITCIBHOCTH ydammxcs. Pebsra HaydaTcss CTaBUTHh IPOCTEHMINHME OIBITHI,
paboTaTh C peaKkTHBaMHM, IJIAHUPOBATh CAMOCTOSATEIBbHYIO pabOTy HaJ BBIOpAaHHOM TeMOH, O(QOPMIIATH NMPAKTUUCCKHE
paboTHI.

DopMbI 3aHATHH:

-I'pynmnoBas

- UnpuBuayanbHas

Iliianupyembie MeTanpeaMeTHbIE U JIMYHOCTHBIE Pe3yJibTAaThl 0CBOCHUS KPY:KKa « XMMHUS BOKPYI HAC»
JIMYHOCTHBIE Pe3yJibTAThI:

- ¢c(popMHUPOBAHHOCTH MO3HABATEILHBIX HHTEPECOB, HHTEIJIEKTYaIbHBIX U TBOPYECKUX CITIOCOOHOCTEH yUaluxcs;
- CaMOCTOSITEILHOCTh B MPUOOPETEHUH HOBBIX 3HAHUM U MMPAKTUYECKUX YMEHUH;

- MOTHUBaIUs 00pa30BaTEILHON NEATEILHOCTH MKOJLHUKOB Ha OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOTO TIO/IX0/1a;

MetanpeaMeTHbie:



Pecynamuenvie YV/I:

CaMOCTOSATENbHO (POPMYIUPOBATH TEMY U 1IEJIH YPOKa;

COCTAaBJIATH IIJIaH PCIICHUA y‘l@6H0ﬁ HpO6H€MLI COBMCCTHO C YUUTCIICM,

pa6OTaTB I10 IINIaHY, CBCPAS CBOU I[CﬁCTBPI)I C LICJIbIO, KOPPCKTHUPOBATH CBOIO ACATCIIBHOCTD,

B AHAJIOIC C YYUTCICM BI)Ipa6aTBIBaTI> KPUTCPHUH OLCHKHU U OIIPCACILATL CTCIICHD YCIICITHOCTH CBOCH pa6OTBI n pa6OTI>I
Apyrux B COOTBCTCTBUH C OTHMH KPpUTCPHAMMU.

Iloznasamenvuvie YYJ/I:

nepepadaThIBaTh U MPeoOpa30BbIBATH MHPOPMALIKIO U3 OJJHON POPMBI B IPYTYIO (COCTABIATH IJIaH, TAOIUILY, CXEMY);

IMOJIb30BATLCA CII0OBApsAMU, CIIPABOYHUKAMMU,

OCYIICCTBJIATDb aHAJIN3 U CUHTC3,

YCTaHABJIMNBATb NIPUINHHO-CIICACTBCHHLIC CBA3H;

- CTPOUTh paccyxIeHus;

Kommynukatusnbie YV /I
- BBICKa3bIBaTh U1 0OOCHOBBIBATH CBOIO TOUKY 3PEHUS;

- CIylIaThb U CJIbIMATh APYIUX, NBITATECA IPUHHUMATL MHYIO TOUKY 3PCHU, OBITh TOTOBBIM KOPPEKTUPOBATL CBOIO TOUKY

3pCHHS;

- JOKJIaAbIBATbh O PE3YJIbTaTax CBOCTO MCCIICAOBAHNA, Y4aCTBOBATh B JUCKYCCHH, KPAaTKO U TOYHO OTBCYATH Ha

BOIPOCHI, UCOJIB30BATh CIIPABOYHYIO JIMTEPATYPY U APYrUe UCTOUHUKHU UHPOPMALINH;



- JAOroBAapHUBATHCA U IIPUXOIUTH K O6HI€My PCUICHUIO B COBMECTHOU ACATCIIbHOCTH; 3a/1aBATh BOIIPOCHI.

IIpeaMeTHbIE pe3yabTATHI:

B nosznasamenvrou cghepe: — naBaTh OINpENECICHUS W3YYEHHBIX MOHSITHH; — OINUCHIBATH JAEMOHCTPAllMOHHBIE U
CaMOCTOSITENIbHO MPOBEACHHBIE SKCIIEPUMEHTBI, UCIIOJIB3YS JJISI 3TOT0 €CTECTBEHHBIN (PYCCKUI) S3bIK U SI3bIK XUMUM;, —
KJIacCU(UIIMPOBATH U3YUYECHHBIE OOBEKTHI U SIBIICHUS; — JI€JIaTh BHIBOLI M YMO3aKIIOUEHUS U3 HAOIIOJEHUM, N3YYEHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEH; — CTPYKTYPHPOBATh U3yUYCHHBIN MaTepual U XUMHUYECKYI0 HH(OPMAIUIO, TOTYYECHHYIO

U3 IPYruxX HCTOYHUKOB,

B yennocmno-opuenmayuonnoii cghepe. — aHanIM3upPOBaATh U OIEHUBATH MTOCIICACTBUS IJI OKPYXKAIOIIEH Cpelibl OBITOBOM
Y MPOU3BOJICTBEHHOM JEATEIBHOCTH YEJIOBEKA; — Pa3bsCHATh HA MpPUMEpaX MaTepUaIbHOE €IMHCTBO M B3aMMOCBS3b
KOMIIOHEHTOB KUBOM U HEKUBOU MPUPOJIBI M YEJIOBEKA KaK BAXKHYIO YaCTh 3TOTO €IUHCTBA; — CTPOUTH CBOE TIOBEJCHUE

B COOTBCTCTBUM C ITPUHIUITAMHA 6Cpe)KHOFO OTHOLICHMS K IIPHUPOJIC.

B mpyooeoti cgepe: — miaHupoBaTh W MPOBOJUTH XUMHUYECKUN SKCIEPUMEHT, — UCIIOIb30BaTh BEIIECTBA B

COOTBCTCTBHUHU C UX INPCAHASHAYCHUCM U CBOIZCTB&MPI, OIMMCAaHHBIMH B MHCTPYKIHAX 110 IPUMCHCHUIO.

B cd)epe bezonacHocmu HcU3HeoesmeabHOCmu. — OKa3bIBaTh IMECPBYIO IMOMOLIb IIPU OTPABJICHUAX, OXKOrax M APYrux

TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JJaOOPATOPHBIM 000PYIOBAHHUEM.

Beenenue. O3HakoMiIeHHe ¢ KAOWHETOM XMMHH M M3YUYeHHUE MPABUJI TEXHUKHU 0€30IIACHOCTH

HemHoro u3 uctopun xumuu. Aaxumus. XUMUsl BUepa, CEroAHs, 3aBTpa. TexHuKa 0€30MacHOCTH B KaOMHETE XUMUHU.
JIaGoparopHoe 0OopynoBaHUE. 3HAKOMCTBO C Pa3laTOYHBIM OOOpPYIOBaHUEM JJisi MPAKTHUYECKUX U Ja00paTOPHBIX
pa6ot. Ilocyna, e€¢ Buapl U HazHaueHHe. PeakTuBbl U nx kiaccel. OOpallleHue ¢ KUCIOTaMH, IIeJ0YaMu, SJOBUTHIMU

BelleCTBaMH. Mephl MepBOil MOMOIIM MPU XUMHUYECKHUX OXKOTaXx M OTpaBJICHUAX. BbipaboTka HaBBIKOB 0€30IacHOM



pabotel. JleMoHcTpauus. YauBurenbHble omnbIThl. JlabopatopHass pabGoTta. 3HAKOMCTBO C OOOpyAOBaHUEM JJis
MPAKTUYECKHUX U TaOOpaTOpPHBIX padoT.

«BemecTBa BOKpPYr Tedsi, orJsiHUCH!» BemecTBo, dusmdeckue cBoicTBa BemiecTB. OTIWYHE YUCTHIX BEIIECTB OT
cMmeceit. CriocoOnl pazieneHus cMeceil. Boga. Muoroe nu Mbl 0 Helt 3HaeM? Boma u e¢ cBoiicTBa. UTO HEOOBIYHOTO B
Bojie? Boma mpecHas u mopckas. CriocoObl OYMCTKH BOJABI: OTCTaBaHue, GuiIbTpoBaHue, oOe33apaxkuBanue. CTOIOBBIN
YKCYC M yKCycHasi 3cceHuus. CBOICTBa YKCYCHOM KHUCIOTHI U ee (u3nonorudeckoe BosnaercTBue. [IuTbeBas copa.
CaoiictBa u mpumeHeHue. Yaii, coctaB, CBOMCTBA, (PU3MOJIOTMYECKOE JCUCTBHE HAa OPraHU3M ueloBeka. MbUIO WU
Mb1a? OTiIIMYHAE XO3SWCTBEHHOTO MbLIa OT TyaseTHoro. lllemounon xapakrep X03sSMCTBEHHOTO MbUIa. CTHpaIbHbIE
MOPOILIKK M JIpyrue Moroume cpeacTBa. Kakue mopomiku camele omnacHble. Hago nam omacaTbes KUIKUX MOIOIIUX
cpenctB. JIochOHBI, AyXHW, KpeMbl M TMpouas mapdromepusi. Moryt Ju TpeACTaBISTh OMNACHOCTh KOCMETUYECKHE
npenapatbl? MOXXHO JId caMOMY M3TOTOBUThH Ayxu? MHorooOpasue JieKapCTBEHHBIX BeliecTB. Kakue jekapcTBa Mbl
0OBIYHO MOYKEM BCTPETUTH B CBOCH JIOMalTHEH anTeuke? ANTEUHBIA Hoa U ero cBoicTBa. [loueMy o Hamo nepKaTh B
IJIOTHO 3aKyNOPEHHOM CKISHKE. «3eJIeHKa» WM pacTBOp OpuiuIMaHToBOro 3eieHoro. Ilepexkuch Boaopona
rugponeput. CBONCTBa NEPEKUCH BOAOPOAA. ACIUPUH WA AlleTUICAIUIUIOBAs KUCIOTa U €ro cBoiicTBa. OmacHOCTb
Mpy MpUMEHEeHHH acrnupuHa. Kpaxman, ero cBoiictBa u mpumeHeHue. OOpa3oBaHue Kpaxmalia B JIUCThSIX PAaCTECHUHU.
I'mtoko3a, ee cBOMCTBA M MPUMEHEHHE. MapraprH, CIMBOYHOE U PACTUTEIIBHOE Macio, cajio. Yero Mbl 0 HUX HE 3HaeM?
PacTuTenbHble U 5KUBOTHBIE Macia.

Jlaboparopnasipabota 1. CBoiicTBa BemecTB. Pazienenue cMecu KpacuTeei.

Jlaboparopnas pabota 2.CpoiicTBa Bojbl. [IpakTudeckas padotal.O4ucTka BOJIbI.

Jlabopatopnas pabota 3.CBOHCTBa YKCYCHOM KHUCIOTHI.

JlaboparopHasipabota 4.CBoMCTBa MUTHEBOU COBI.



JlabopaTtopHas pabora 5.CBoiicTBa yasi.

Jlabopatopnas padota 6.CBoiicTBa MbLIA.

Jlaboparopnasipabota 7.CpaBHeHHe Moroux cBoiicTB Mbia 1 CMC.
Jlaboparopnas padoTa 8.M3roToBUM JyXu Camu.

JlaboparopHasipaboTa 9. HeoObIuHbIE CBOKCTBA TAKUX OOBIYHBIX 3€JICHKU U Ho/a.
Jlaboparopnas padota 10. [TonyueHue Kucaopoja U3 NepPeKucH BOI0OPOa.
JlaGoparopuasipaboral 1.CBolicTBaactiupuHa.
JlabopatopHasipaboral2.CBoiicTBakpaxmasa.

JlaboparopHas pabotal3.CBoilCTBa ITIOKO3BI.
JlabopatopHnasipaboral4.CBoiCTBa pACTUTEIHHOTO U CIMBOYHOTO Maced.
«YBJIeKaTeJbHAs XUMHS J1JIsl IKCIEPUMEHTATOPOB)»

CumnaTtuyeckue YepHuIa: Ha3HauYeHue, MPOCTEHIIINE PEIETTHI.

CocraB akBapenbHbIX Kpacok. [IpaBuna oOparieHus: ¢ HUMH.

Hctopus MBUIBHBIX ITy3bIped. @U3MKa MBUIBHBIX ITy3bIPEN.

CocraB MIKOIBHOTO META.

Nunukaropsl. UI3sMeHeHNE OKpaCcKH HHIUKATOPOB B PA3IMYHBIX Cpeax.
Jlabopatopnas pabotalS.«CekpeTHbIe YePHUIIAY.

Jlabopatopnas padotal 6.«IlomyueHne akBapeIbHBIX KPACOKY.
JlabopatopHas paboral 7. « MbUTIbHBIE OTIBITHD.

JlabopatopHas padota 18.«Kak BbIOpaTh MIKOJIBHBIN MEID».

JlabopatopHas padota 19.«M3roToBaeHNE MKOIBLHBIX METKOBY.



Jlabopatopnas padota 20.«Omnpenenenue cpeabl pacTBOpa ¢ MOMOIIbIO HHANKATOPOBY.

JlabopatopHas pabota 21. «IIpuroroBieHue pacTUTEIbHBIX HHIUKATOPOB U OMNpeJieJeHUue ¢ nmoMonisio Hux pH
pacTBOpay.

«CBoiicTBa BelecTB» HOCUT O3HAKOMUTEIBHBIA XapaKTep, pacCUYUTaH Ha Pa3BUTHE JIHOOO3HATENBHOCTH, HHTEpPECA K
XUMUHU.

Teopus. Ilpesenrtanust Kypca: LeIM W 3a7adyd, OpraHu3alus 3aHATUH U ux crneuuduka. IlpeaMer xumuu.
[Tpoucxoxaenue cmopa "xumus". MecTo XuMHuM Cpeay HAYK O IPUPOJE.

[Ipaktuka. 3HakoMcTBO C rpymmoil. MHCTpyKTax Mo mpaBuiiaM TOBeAeHUsT Ha 3aHsaTusX. [Ipaktuueckas pabota
«3HaKOMHUMCS C XMMHUYECKOI J1abopaTopueil, ee 000pyJoBaHUEM, C MpaBHJIaMU 0€30MacHOCTH B Heiy. JlenoBas urpa
«I[InanupoBanue paboThl 00BEAMHEHNS HA YU€OHBIHN o). 3HAKOMCTBO € KaJ€HAapeM KOHKYPCHBIX MEPOIPUSITHHA.
Bxonnas nuarnoctuka. AHKeTa «3HaK — HE 3HaK0. YMEI — He yMeto». 14

CBoiicTBa BemecTna.

Teopus. BemectBo n Teno. BemecTBa BOKpyr Hac U B Hac camux. CBOMCTBA BELIECTB: arperaTHOE COCTOSIHUE, IIBET,
3amnax, 3JEKTPOIPOBOJHOCTh, TEIUIONPOBOJHOCTh M T.A. 3a4€M HYKHO 3HaTh CBOMCTBa BemecTB? KameHp - mepBblii
0o0BEKT M3yueHHus 4yenoBeka. lIpeBpailieHue BellecTB ApYr B Apyra. XuMuueckas peakius. lIpusHaku v ycnoBus
TEUEHUSI XUMUYECKUX peakiuil. ['opeHbe - 0JlHa U3 MepBbIX XUMUYECKUX PEAKIUi, U3BECTHBIX YeloBeKy. Poib orus B
CTaHOBJICHUH yesnoBeka. Jlerenasl u Mudsl 06 orue. BemiecTBa roproune u Heroproune. Mzyuenue peakiiui ropeHusl.
[Ipaktuka. Jlaboparopusie onbIThl: 1. PaccmaTpuBanue mpeaMeroB, CAENAHHBIX M3 OJHOTO M TOTO K€ BEllecTBa. 2.
PaccmaTtpuBanue mpeaMeToB, CACNAaHHBIX U3 pa3HbIX BellecTB. 3. PaccMaTpuBaHue BelecTB ¢ pa3HbIMHU (PU3UUECKUMHU
cBoiictBamu. [Ipaktuueckue padotsl: 1. M3ywyaem cBoiicTBa BemiecTB. 2. [IpoBOguM XUMHUYECKHE PEAKIIMH C IIEJIBIO

BBIABJICHUSA ITPHU3HAKOB U YCJ'IOBI/II\/’I TCUECHUSI XUMHUYECKOU pE€aKuum. 9KCKprI/I}I B aIlITCKY.



N3y4enne cocTaBa BeliecTBa - HEHTPAJIbHOE 3BEHO XMMHUM.

Teopus. U3 gero coctosT BeniecTBa? JleqnMo a1 BEIIECTBO /10 OECKOHEUHOCTU? ATOM - HejleIMMas 4acTulla, COCTaBHas
4acTh BCEX BellecTB. Mosiekybl. XUMUYECKH AeMeHT. BeniecTBa npocteie U ciioxkHble. O3HAKOMIIEHHE C CUMBOJIAMU
sanemenToB. CumBosiel H, 0, S, P, C, I, Br, Cl, Si. Ilouarue xumudeckoir ¢hopmymsl. UucThie BemecTBa M CMECH.
OpHoponHble W HeogHOKpaTHble cMecd. CrocoObl  pa3lBOCHUS CMecel: OTcTauBaHue, (UIbTPOBAHUE,
MepeKpUcTaAILIN3aIMS, IEPETOHKA, XpoMaTorpadusi.

[Ipaktuka. Jlabopatopubie paGotbl: 1. Monenupyem xumuueckue dopmynbl. 2. I'otoBum cmecu. I[lpaktuueckue
paboter: 1. OuncTka mNoOBapeHHOW coid (UIBTPOBAHHMEM M BblllapuBaHueM. 2. (OYHCTKa METHOTO Kyrnopoca
nepekpuctaunsanud. [lonsenenue nroros moayis. Urpa-sukroprna «XuMHusi BOKPYT MEHS.

Kakue Ob1BalOT BemecTna.

Teopus. Knaccudukamus BemecTB Ha NPOCThIE U CIOXKHBIC. JleeHne mpoCThIX BEIIECTB HA METaJUIbl U HEMETaJUIbI.
CumBoasr metamuioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero otkpeitue. [lonyuenue
KUCJIopoAa W3 nepMmaHraHata kaius. CoOupaHue KUcCIopoAa ABYMSI CIIOCOOAMU: METOJOM BBITECHEHHUS BO3JyXa U
METOJIOM BBITECHEHMS BOAbI. Onpeaenenne Kuciaopoa. ['openne cepol, yris U kene3a B Kuciaopojie. Bomopon - camblii
nerkuil ra3. Mcropust ero otrkpeitus. ['openune Bomopona "I'pemyuasi cmech". OnpeneneHue BOAOpOA, MOTYyUYECHHE.
VYraekucneiii ra3. [lonyuenue ero u3 Mpamopa unu mena. OnpenesieHue YrieKuciaoro raza ¢ mOMOIIbI0 U3BECTKOBOM
Bojbl. CocTaB Bo3ayxa. M3yuenue cocraBa Boznyxa. Ponb A.JlaByaswe. [lonarue o6 mHepTHBIX Ta3zax. HeoH, aproH, nx
npuMeHenune. Kucnotel. Kucnotel B ipupoje. PactBopenne KucioT B Boje. JlelicTBUE CEpHOM KUCIOTHI Ha TKaHb. Mephl
MPEOCTOPOKHOCTH TIpU paboTe ¢ KuciaoTamu. JleficTBue KUCIOT Ha UHAUKATOphl. OcHOBaHUs. PacTBOpeHre OCHOBaHU
B Boje. [llenoun. [leiicTBue mienmodeld Ha OpraHu3M 4YesioBeka. Mepbl MPeaoCTOPOKHOCTH MPU pabOTe CO MISTIOYaMH.

HeiictBue menoyeit Ha unaukaropsl. Conu. Kakue ObiBatoT conu? Conu B npupoze. [loBapennas conb. Posib



MOBapeHHOMW COJM B HUCTOpUM uesoBedecTBa. OpraHMYecKHe BeIlecTBa: OENKH, >KUPBI, YIIIEBOJbI, HYKJICHUHOBBIE
KHUCJIOTBI, UX POJIb JJISI 5)KUBBIX OPraHU3MOB.

[IpakTuka. JlabopaTtopusie padotsl: 1. M3ydaem cBoiicTBa MeTamioB. 2. PaccMaTpuBaHue CIijlaBOB MEAM U Kejes3a. 3.
OOHapyxeHue KUCIOT B MpOoAyKTax nutanus. 4. JIeMCTBUS MHIMKATOPOB HAa KUCIOTHI M IIenouu. 5. PacTBopenue
ocHOBaHWI B Bojae. 6. PaccmarpuBanme o0pas3noB coneir. [Ipaktudeckune pabotel: 1. Ilomyuaem, cobupaem wu
ompenensieM KucIopoa ¥ Bogopo. 16 2. M3yuaem cBoiicTBa METAJIIOB.

A3bIK XUMHH.

Teopus. Xumus - Hayka o BemlecTBax. Kakue ObiBatoT BemiectBa? Mertamibl U HeMeTawibl. OKCUIBI, KHUCIIOTBHI,
OCHOBaHUs, conu. PU3NYECKHEe U XMMHUYECKHE CBOMCTBA BemlecTB. [IpeBpamenns Bemects apyr B apyra. [IpusHaku u
YCIIOBHSI TEYEHHs XuUMUYeckod peakuuu. CocTaB BemlecTB. Xumudeckas ¢opmyna. BanentHocts. OmnpeneneHue
BaJICHTHOCTH 110 XUMHUYECKOH (popmyJie. 3aKOH COXpaHEHUSI MacChl BEIECTB. XUMUYECKUE YPaBHEHUSI.

[Ipaktuka. Ilpaktuueckass pabora «IIpeBpamieHuss BemiecTB Apyr B Apyra», «OmnpefeneHue BaJ€HTHOCTH IO
XUMHUYECKON ¢opMyne», «3aKOH COXpaHEHHs MacChl BEHIeCTBY». PeleHne XumMudeckux ypaBHeHui. [loarotoBka k
KoJutokBuyMmy. [lonsenenue uroros monyis. KomniokBuym «f3bIKk XuMum.

N3yyaem xuMHYeCKHe peaKIHU.

Teopus. CylHOCTh XUMHUECKON peakiuu. TUIbl XUMUUYECKUX PEaKIUil: pa3ioKeHusl, 3aMelleHust 1 oOMeHa. Peakiuu
9K30- U BHAO0TepMUuYeckue. Peakiuu oOpaTtumeie u HeoOpaTtumbie. CKOPOCTh XMMHUECKUX peakiuid. 17

[IpaxTuka. Jlaboparopusie onbIThl: 1. Pa3noxkenune manaxura npu HarpeBaHuu. 2. 3aMellleHue MEN B pacTBOpe
XJiopuaa Menu (2) xene3om.

MHoroo6pa3ue BelecTs.



Teopus. Knaccupukanus u cBoiictBa BemecTB. MHorooopasue BemiecTtB. Knaccudukanus BEIIECTB IO COCTaBy.
Oxcunpl, ux cocras. [loydeHre OKCHIOB peakiMell TOPEeHHsl IPOCThIX U CIOXKHBIX BenlecTB. CocTaBleHHE YpaBHEHUI
pPEaKIMU TOPEHUsS CIOKHBIX BEIIECTB. YCIIOBUS BO3HHKHOBEHHS WU IPEKpALECHUs TOpeHHs. MeIIEHHOE OKHUCIIEHUE.
Meps!l npeaynpexiaeHus noxapon. Kimaccugukaius OKCHIOB Ha OCHOBHBIE, KHCIOTHbIE, aM(poTepHble. Kucinotel, ux
cOCTaB, KiaccUpUKalKsi Ha KHCIOPOJOCOJAECpKAIIMe M OECKUCIOPOJHBIE, HAa OJHOOCHOBHBIC, IBYXOCHOBHBIE W
TPEXOCHOBHBIE. KHCIIOTHBIM OCTaTOK. Bal€HTHOCTH KUCIOTHOTO OCTaTKa, POJb KUCIOT Ui OPraHU3MOB PACTEHHU,
KUBOTHBIX W 4YesioBeka. OcHoBaHMsA, UX cocTtas. I'mapookcorpymnma. Illenoun 1 HepacTBOpUMBIE B BOJE OCHOBAHUSA,
COCTaBJICHHE (POPMYJI COJIEH MO BAJIEHTHOCTUM METajula M KUCJIOTHOTrO ocTtaTka. Knmaccudukanus coneil Ha cpenHue,
KHUCIIblE UM OCHOBHbIC. IIuineBas coma ¥ MallaxuT Kak IPUMEPBl KUCIOM W OCHOBHOW COJIEH, COJIM OPraHU3Mbl B
OpraHM3Me 4YeJoBeKa. Peakuys HeNTpalIn3annm.

[Ipaktuka. Jlaboparopusie pabotsl: 1. PaccMoTpenne o0pa3iioB OKCHI0B, OCHOBaHHM, comneil. 2. VMccnemoBanue
NPOJIyKTa TOPEHUs yriis B Kuciaopoae. 3. O3HaKOMJICHUE CO CBOWCTBAMU THIPOKCHIOB HATPUS, KAIbIHs, Meau (2) wiu
xenesa (3). 4. BsaumoaeiicTBue 1ienoydeid ¢ KucioTamu. 5. B3aumoaeiicTBiue HepacTBOPUMBIX OCHOBAHUH C KUCIOTaMHU.
ATOM - COCTaBHas 4YacCTh BEIIECTB.

Teopusa. Atom. CnoxHblii coctaB aroma. OTKpbITHE 3JEKTpOHOB B arome. OmbiThl J.Pesepdopaa mo OTKPHITHIO
aTOMHOTO sifipa. 3apsia atoMHoro siapa. Mogenu atomoB. [lnanerapHas monens aroma 3.Pesepdopna. AGcomoTHas u
oTHocHUTeNbHass aTomHas Macca. CocrtaB sjaep atomoB. IIporonsl. Heittponbsl. M30TOmbl. XUMHUYECKUN HIEMEHT -
Pa3HOBHUJIHOCTh aTOMOB C OJAMHAKOBBIM 3apsanoM sapa. [lonstue 06 monax. [Ipaktuka. M3rotoBiieHne mMojenu aToma.
ITonsenenue urtoros Moaysst. Kpyrisii cron «B3risg Ha MAp BOKPYT HAc € TIOMOIIBIO XUMUM.

«YTo MbI y3Hau o xumMun ?»O000111eH1e Kypca-2 Jaca.



Ne Tema KoJu-Bo dopma Mecro ®opma Hara OobopynoBanue
n/n 4acoB 3aHATHA MPOBeACHUS kouTpoas | Ilnan | dak
T.
BBengenue
1 BBoanslii uHCTpYKTaX 1o Th 1 becena Kabuner
IpY IPOBEICHUH
1a00paTOPHBIX PaboOT.
«BemecTBa BOKpPYr Te0s1, OTJISIHUCH !>
2 CgoiictBa BemecTB. Pa3nenenne | 1 Jlabopatopuoe | Kabuner Odopmiienne
CMeCH KpaCHUTEICH. 3aHATHE 1a00paTOPHO
O 3aHATHUS
3 CaoticTBa Bozbl. OuncTKa BOABL. | 1 Jlabopatopuoe | KaGuner Odopmnenue
3aHATHE 1abopaTopHO
r0 3aHSATHSA
4 CBolicTBa YKCYCHOW KHCIIOTBHI. 1 Jlabopatopuoe | KaGuner Odopmiienne
3aHATHE 1a00paTOPHO
TO 3aHATHUS
5 JlaboparopHas pabota 4. 1 Jlaboparopuoe | Kabuner Odopmrnenue
CBoiicTBa NUTHEBOI COJIBI. 3aHATHE 1a00paToOpHO
TO 3aHATHUS
6 JlaboparopHas pabora 511 Jlaboparopuoe | Kabuner Odopmnenue
CgoiicTBa yas. 3aHsATHE 1a00paTopHO
TO 3aHATHUS
7 JlaGopatopHas pabota 6.1 Jlabopatoprass | KaGuner Odopmiienne
CgoiictBa mbU1a. M3rotoBieHue pabota nabopaTopHO
MbUIa B IOMAITHUX YCIOBHUSX i paboThI
8 JlaGopaTopHas paborta 7.11 JlaGopatopnass | Kabuner Odopmnenue
CpaBHEeHHE MOIOLIMX CBOICTB pabota 1a00paTopHO
mbu1a 1 CMC. i paboThI
9 JlaGopatopHas pabora 8. /1 Jlabopatoprnass | Kabuner Odopmiienne
M3roroBUM AyXu caMu. pabota nabopaTopHO
i paboThI
10 JlaGopaTtopHas padora 9. 1 JlaGopatopnass | Kabuner Odopmnenue
HeoObr4HbIE CBOWICTBA TAKUX pabora nabopaTopHO

OOBIYHBIX 3€JIEHKH U Ho/a.

1 paboThI




11 Jlaboparopuas pabota 10. 1 Jlaboparopunas | Kabuner Odopmnenue
[Tomryuenue Kuciopozaa us3 pabota n1abopaTopHO
MIEPEKUCH BOJOPOIA. i paboThI

12 Jlaboparopuaspaboral 1. 1 Jlaboparopuas | Kabuner Odopmnenue
CBolicTBa acipyHa. pabota nabopaTopHO

1 paboThI

13 Jlaboparopuaspaboral?2. 1 Jlaboparopunas | Kabuner Odopmnenue

CBoiicTBa KpaxmMaia. pabora 71a00paTopHO
1 paboThI

14 JlaboparopHas paboral3. | 1 Jlaboparopuas | Kabuner Odopmrnenue

CBOICTBA TIIFOKO3HI. pabota 71a00paToOpHO
1 paboThI

15 Jlaboparopuaspabotal4. 1 Jlaboparopuas | Kabuner OdopmicHue
CBoiicTBa  pacTUTEIBHOTO | pabora 1abopaTopHO
CJINBOYHOTO Macell. 1 paboThI

Xumus B ObITY

16 Bupr OBITOBBIX XUMHUKATOB 1 [TpakTrueckoe KaGuner Odopmnenue

3aHsATHE 3aHATHUS

17 PaznoBUIHOCTH MOOIIIMX 1 [Ipaktuueckoe | KaOuner Odopmnenue
CpeZCTB 3aHATHE 3aHATHUS

18 Crninuku 1 6ymara: OT UCTOPHH 1 [Tpaktuueckoe | KaOuner Odopmiienne
n300peTeHus 10 HalluX JHEH 3aHSATHE 3aHATHUS

19 HcTopus crexiionenus. 1 [Tpaktuyeckoe | Kabuner Odopmiienne

3aHATHE 3aHATHUS

20 Kepamuka: ot ucropun 1 [Tpaktuueckoe | KaOuner Odopmiienue
N300peTeHus 10 HAIUX JTHEH 3aHSATHE 3aHATHS

21 XUMHS 1 KOCMETHYECKHUE 1 [Tpaktueckoe | Kabuner Odopmnenue
cpeacTBa 3aHATHE 3aHATHUS

22 [TpakTuyeckas pabora Ne6. 1 [Mpaktuueckoe | Kabuner Odopmnenue
BrIBeieHue MATEH pKaBUUHBI, aHsTHe SaHATH
YEepHUII, )KUPA

«YBiIeKaTeJbHAS] XUMHS VIS IKCTIEPHUMEHTATOPOBY

23 CuMITaTnyecKue yepumna: | 1 Jlaboparopuas | Kabuner Odopmienue

Ha3HAYCHHE, MPOCTEUIITHE pabora 1abopaTopHO




penenTsl..JJabopaTopHas 1 paboThI
pabotals. «CexpeTHble
YEPHUTIA.

24 Hctopuss MBUIBHBIX I1y3bIpEil. Jlaboparopnass | KaGuner Odopmnenue
®u3nKa MBUTbHBIX ITY3bIPEi. pabora 1abopaTopHO
JlaGopaTopHas pabotal7. i paboThI
«MBUIBHBIE OTBITHI.

25 Cocras IIKOJIBHOT'O Jlaboparopuas | Kabuner Odopmnenue
Mmena.JlaboparopHas pabora 18. pabora 1abopaTopHO
«Kax BbIOpaTh MIKOIBHBIA MEI. i1 paboThI

JlaGopaTopnas  pabora  19.
«M3roToBreHue IIKOJIbHBIX
MEJIKOBY.

26 Jlaboparopuass  pabora  20. Jlaboparopuas | Kabuner Odopmnenue
«OrmpeneneHue cpeibl pacTBopa pabora 1a00paTopHO
C TIOMOUIbIO HHIUKATOPOBY. i paboTHI

Nunukatopsl. 3menenue
OKpAacKu WHMKATOPOB B
pa3INYHBIX Cpeaax.
Jlaboparopnass  pabora 21.
«[IpuroToBiieHNE PACTUTEIBHBIX
WH/INKaTOPOB W ONpEICIICHHE C
nomoIpio HuX pH pactBopay.

27 JlaGopatopHas paboral6. Jlabopatoprass | Kabuner Odopmiienue
«[Tomyuenue aKBapeJIbHBIX paboTta 71a00paTopHO
Kpacok». CocTaB akKBapelbHBIX i paboThI
Kkpacok. [IpaBuna oOpareHust ¢
HUMU

CpoiicTBa BemecTBa
28 \ Mup Tak HHTEPECEH, HO KaK eTro \ 1 \ [IpakTueckoe \ Kabuner \ dortooTUeT




MIOHATH 3aHSTHE
29 CBolicTBa BEIIECTB, [Tpaktuueckoe | KaOuner
IPEBpAICHHS BEIIECTB APYT B 3aHATHE
Apyra
30 W3yueHne cocraBa BEIIECTBA - [Tpaktuueckoe | KaOuner
[EHTPAILHOE 3BEHO XUMHHU 3aHSATHE
MHuoroo0pa3ue BelecTn
31 N3yyaeM XxuMHYECKHE peaKIun [TpakTueckoe | Kabuner
3aHSATHE
32 MHuoroo6pasue BeecTB [Ipaktuyeckoe | Kabuner
3aHSATHE
33 ATOM - cocTaBHas 4acThb [TpakTrueckoe | Kabuner
BCIIIECTB 3aHSATHE
34 UYucTele BelecTBa U CMecu [Ipaktnyeckoe | Kabuner Odopmiienne Hudposas
3aHATHE 1a60paToOpHO naboparopus Releon
i paboThI (matuuk
AJIEKTPOITPOBOTHOCT
u); 3 cTakaHa
XUM.00BEMOM 50 M1,
IITATENb WA
JIOTIaTOYKA, TBEPABIN
XJIOpUJI HATPUSI.
Hndposas nadoparopus
35 OuucTka BOJIbI OT pACTBOPUMBIX JlaGopatopuast | Kabuner Odopmnenue Hudposas
npuMecein pabota 1a00paTopHO naboparopus Releon
1 paboThI (maTuuk
AJIEKTPOITPOBOTHOCT
H);
36 OmnpeneneHne TeMIepaTypsl Jlaboparopuas | KaOuner Odopmienue Hudporas
KPUCTAJUTH3AIIUN BEIeCTBa pabora 1abopaTopHO naboparopus Releon
i paboThI (maTuuk
TEMIEPATYpPBI);
37 N3yueHnue puznyeckux CBOMCTB Jlabopatopnass | Kabuner Odopmnenue Hudposas
METaJUIOB pabota 1abopaTopHO nabopatopus Releon
i paboThI (matumk

TEeMITepaTyphl);




39 Omnpenenenue CTPyKTypb Jlaboparopuass | KaGuner Odopmiienne Ludposast
TJIAMEHH pabota n1abopaTopHO naboparopus Releon
i paboThI (matumk
TEMIEPATYPHI);
40 DK30TepPMUYECKHE PEAKLIUU Jlaboparopuass | Kabuner Odopmiienne Hudposas
pabora 1abopaTopHO naboparopus Releon
i paboThI (marumx
TEMIEPATYPBI);
41 DHIOTEPMUYECKHE PEAKLIUU Jlaboparopuas | Kabuner Odopmnenue Hudposas
pabora 1abopaTopHO naboparopus Releon
i paboThI (matuuk
TEMIEPATYPBI);
42 IlepeHachlllieHHbIE PACTBOPHI Jlaboparopuas | Kabuner Odopmienue Hudposas
pabota 1abopaTopHO naboparopus Releon
i paboThI (matuuk
TEMIIepPaTyphl);
43 DNEKTPOIUTHYECKAS Jlabopatopnass | Kabuner Odopmiienne Hudposas
JUCCOIMAIUS paboTta nabopaTopHO naboparopus Releon
i1 paboThI (maTuuk
AJIEKTPOITPOBOTHOCT
H);
44 CunbHble U ciiabble Jlabopatopnass | KaGuner Odopmiienne Hudposas
AIEKTPOJIUTHI paboTta nabopaTopHO naboparopus Releon
i1 paboThI (maTuuk
AJIEKTPOITPOBOTHOCT
H);
45 BnusiHue TemnepaTypsl Ha Jlabopatoprass | Kabuner Odopmiienue Hudposas
46 JIUCCOIHAIIHIO pabora 1a00paTOPHO naboparopust Releon
i paboThI (maruuk
3JIEKTPOIPOBOIHOCT
U ¥ TeMIIepaTypsl );
47 Brusiaue KOHIICHTpauu JlaGopatopnass | Kabuner Odopmnenue Hudposas
48 pacTBOpa Ha AMCCOLUALINIO pabota 1a00paTopHO nabopatopus Releon
1 paboThI (matumk

3JIEKTPOIPOBOIHOCT
),




49 Bnusiaue pactBoputens Ha Jlaboparopuass | KaGuner Odopmiienne Ludposast
50 JTUCCOLIUAITUIO pabota n1abopaTopHO naboparopus Releon
i paboThI (matumk
3IIEKTPOIPOBOTHOCT
H);
51 Onpenenenne pH pacTBopos. Jlaboparopuas | Kabuner Odopmnenue Hudposas
52 pabota nabopaTopHO naboparopus Releon
i paboThI (matuuk pH);
53 Peaxius HeliTpanu3anuu. Jlaboparopuas | Kabuner Odopmrnenue Hudposas
54 B3auMopeiicTBre rugpokcuia pabora 1abopaTopHO nabopatopus Releon
HATPHS C COJSTHON KHUCIIOTOM. i paboThI (matuuk pH);
55 CaotiicTBa OpOMHOM BOJIBI Jlaboparopuas | Kabuner Odopmnenue Hudposas
56 pabota 1abopaTopHO naboparopus Releon
i paboThI (1aT4nK ONTUYECKOM
IUIOTHOCTH);
57 [1naBneHue u KpucTaIM3aus Jlabopatopuas | Kabuner Odopmrnenue Hudposas
58 cephl pabota 71ab0paTopHO naboparopus Releon
1 paboThI (maTuuk
TEMIEPATYpHhI);
59 Herunparanus coneit Jlaboparopuas | Kabuner Odopmnenue Hudposas
60 pabota 1a00paTopHO naboparopus Releon
i1 pa®oTHI (maruux
TEMIEPATYpHhI);
Metanisl
61 XapakTepucTruKa METAJLJIOB [TpakTrueckoe Kabuner Odopmnenue
62 TJIABHBIX TIOATPYIIIT ¥ X 3aHSATHE 3aHATHUS
63 coeauHenuil. O6mas
XapaKTEPUCTHKA METAJIOB
riaBHbIX oarpynmn -1 rpynm
65 XapakTepHbIe XUMHUYECKHE [TpakTrueckoe Kabuner Odopmnenue Hudposas
66 CBOMCTBA MPOCTHIX BEIIECTB U 3aHSATHE 3aHATHS naboparopus Releon
COCIMHEHUHN METAIIIIOB
«UTO MBI y3HAJIHM 0 XUMHH 7).
67 «YUTO0 MBI Y3HAJIH O XUMHHU?». Kpyrasrit cron Kabuner Oecena
Kpyraslii cTon




‘ 68 ‘ «4TO0 MBI Y3HAJIM 0 XUMHHU?». ] 1 ] Kpyruslii cron ] Kabuner becena
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