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HosicHuTeILHAS 3aMIUCKA
HanpaBjieHHOCTH NPOrpaMMbl — €CTECTBEHHOHAYYHAs
Bo3pacr o0yuarommuxcsi: ot 14 et no 16 ner.
Cpok peasu3zanuu nporpammsi: 1 roa, 108 ygaca.
Pabouas nmporpamma 3aHsATHII BHEYPOUHOU JEATEIBHOCTH MO OMOJIOTUU «XHUMHS BOKPYT HAc» MpeAHa3HaueHa JJis
OpraHu3aliy JOTIOJHUTEIBLHOTO 00pa3zoBanus obydvatomuxcs 8-10 kimaccoB MOY «COII Ne 3 1. Jlapacyny.
Peanuzanust mporpamMbl 00ecrieurBaeTCsl HOPMATUBHBIMU TOKYMEHTAMU:

1. ®enepanpubiii 3akoH oT 29.12.2012 Ne 273-®d3 (pea. ot 31.07.2020) «O6 ob6pazoBanuu B Poccuiickoit
®denepanum» (¢ U3M. U J1011., BCTy. B cuiy ¢ 01.09.2020).

2.  Meroguyeckue  pEeKOMEHJAUMU IO  NPOEKTUPOBAHUIO  JIOMOJHHUTENBHBIX  00IIe00pa30BaTEIbHbIX
oOmepazBuBaronux nporpamm ot 18.11.2015. MunucrepctBo 00pazoBanus u Hayku PO

3. Ilpodeccuonanpueiii crannapt «llemaror (megarormyeckasi J1eAT€IbHOCTh B JIONIKOJIBHOM, HAYaJIbHOM OOILEM,
OCHOBHOM 0011IeM, CpeTHEM 00IIIeM 00pa3oBaHuM), (BOCIIUTATEIb, YIUTENh ))»

4. Ilpuka3z MunucrepctBa npocsemienus Poccuiickoit deneparu ot 9 HosOps 2018 r. Ne 196 «O06 yTBepkaeHun
[lopsinka ~ opraHu3alMMi W OCYILIECTBIEHUS  OOpa3oBaTENbHOW  JACSATENBHOCTH MO  JOMOJIHUTEIbHBIM
0011e00pa3oBaTeNbHBIM MPOrPAMMaM)

5.®enepanbubiit 3akoH OT 29.12.2012 Ne 273-D3 «O6 oOpazoBanuu B POy

JlomonHuTeNnbHAs oOIIeo0pazoBarenbHas MporpaMma «XUMHS BOKPYT HAc» J1aeT BO3MOXKHOCTh KaXXJIOMYy DPEOCHKY
MOJIy4aTh JOTMOJHHUTEIbHOE 00pa30BaHUE MCXOJS M3 €r0 WHTEPECOB, CKJIOHHOCTEH, CITOCOOHOCTEH M 00pa3oBaTeNbHBIX
MOTPEeOHOCTEHN, OCYHIECTBISIEMbIX 3a TMpeneraamMu (QeaepaibHbIX TOCYJIapCTBEHHBIX OOpa30BaTENbHBIX  CTaHAAPTOB H

(benepaibHBIX TOCYIaPCTBEHHBIX TPEOOBAHMIA.



HampaBineHHOCTh IporpamMmbl  €CTECTBEHHOHAy4YHasl, ITOCKOJIBKY OHa MpEANoJiaraeT yriyOJIEeHHOE H3y4eHUe
OpraHUYECKON U HEOPTaHUYECKOW XUMUH, PEIICHUE SKCIIEPUMEHTAIBHBIX U PACYETHBIX 337a4 MOBBIIIIEHHON CI0KHOCTH 1O
xumuu. Coaepxanue mporpaMmmbl « XMMHsI BOKPYT HAc» MOMOKET mojapocTkaM 14-16 nmet pacmvpuTh U yriiyOuTh 3HAHUS
110 XMMUH, YCOBEPIICHCTBOBATh YMEHUS UCCIIE/IOBATD.

B cucreme ecTtecTBEHHOHAy4YHOTO OOpa30BaHMS XUMHS 3aHUMAET Ba)KHOE MECTO, OIMpPEAENIeMOE POJIbI0 XMMHUYECKOU
HAyKHU B MMO3HAHUM 3aKOHOB MIPUPOJIbI, B MATEPUATILHOM KU3HU OOIIECTBA, B PEIICHUH TTI00abHBIX MPOOJIEeM YeI0BEUeCTBa,
B (pOpMHUpPOBaHUYN HAYYHOU KapTUHBI MUpA.

JlononHuTeNbHAs oOIIeo0pa3oBareNbHas MporpaMMa «XUMHsS BOKPYT HAc» CO3/laHa, YTOOBI B IMPOIIECCE MOTyUCHUS
JIOTIOJIHUTEJIBHOTO XMMHUYECKOTO OOpa3oBaHUs ydyallldecs MNPUOOpeM XUMHUYECKHE 3HAHUS O 3aKOHAaX M TEOpHsX,
OTPAXKAIOUIUX OCOOEHHOCTH XUMUUYECKOW (POpMBI JBIXKEHUS MaT€puUM, MPUOOPETH YMEHHUS] M HABBIKM B TOCTaHOBKE
XUMHUYECKOTO HKCIIEPUMEHTA, B pab0OTE C HAYYHOU U CIPABOYHON JTUTEPATYPO, HAYUUIIUCH JIEIaTh BHIBOJIbI IPUMEHUTEIHHO
K KOHKPETHOMY MaTepuainy u 0osiee o0IIMe BIBOJAbI MUPOBO33PEHUYECKOTO XapakTepa. M3yueHne XUMUu oMOraeT MmoHATh
o0l1ue 3aKOHOMEPHOCTH TPOIecca MO3HAHUS TMPUPOJIBI YETOBEKOM, METOJIbI aHAJIOTHH M IKCIIEPUMEHTA, aHAIN3 U CUHTE3
MO3BOJISIIOT MOHSATH HAYKY BO BCEM €€ MHOTOOOPa3uHu.

XuMUYeCKUe 3HaHUSI HEOOXOUMbI YYalTUMCSI B TIOBCEAHEBHON JKU3HU, MPOU3BOJICTBEHHON NIESITEIHLHOCTH, TPOIOIKCHUS
oOpa3oBaHMsI M TPABUIBHOW OPHUEHTAIIMM TOBENICHUS B OKpyXkKaromiei cpene. Ilporpamma «Xumusi BOKPYr Hac » JIaet
y4almMcs BO3MOXHOCTh BbIOpaTh MpoQuiab 00yudeHUsl, MOMOJHUTh 3HAHUSI O MPOdecCHsix, pacliupuUTh 3HAHUS MpPEIMeTa
XUMUU, HEOOXOIMMBIE JIJIs TTOJTYYCHUS TAIbHEHUIIero 00pa3oBaHusl.

JlomonHUTENBHAS 0011I€00pa3oBaTeNbHasl TporpaMMa « XUMHsI BOKPYT Hac" cocTaBjeHa ¢ yuyeToMm obopynoBanus "Touka

pocra".



HoBu3Ha nporpaMMbl COCTOUT B JIMYHOCTHO-OPUEHTUPOBAHHOM 00y4eHUU. PO yuuTENst COCTOUT B TOM, YTOOBI CO3AaTh
KaXJI0MY 00y4YaronieMycsi BCe yCJIOBUS, ISl HanOoJiee MOJIHOTO PACKPBITHUS U peanu3aluu ero cnocooHocreil. Co3naTh Takue
CUTYAIIMH C UCTIOJIb30BAHUEM PA3JIMYHBIX METOJ0B 00yUEHHS, TPU KOTOPBIX KK bl 00y4YaroIHiics mpuiiaraeT COOCTBEHHbIE
TBOPUYECKHE YCUITUSI M MHTEJUIEKTYaJIbHbIE CTIOCOOHOCTH MPH PEIICHUN MOCTABICHHBIX 3aa4.

AKTYaJIbHOCTD NPOTPaMMbI «XUMHUS BOKPYT HAac)» CO3/laHa C 1eibl0 (OpMHUPOBAHUS UMHTEpEca K XHUMHUH, PaCIIMpPEHUs
Kpyro3opa yuanuxcs. OH opueHTHpoBaH Ha ydamuxcs § - 10 kimaccoB, TO ecTh Takoro Bo3pacta, Korjaa peodsitaM CTaHOBUTCSA
MHTEPECEH MUP, KOTOPBII UX OKPYXKAEeT U TO, YTO OHH HE MOTYT OOBSCHUTH, a CIICIIMAJIbHBIX 3HAHHUH e1lle He XBaTaeT. Jletu ¢
POXKIECHUSI OKPY>KEHBI Pa3IMUYHbIMH BEILIECTBAMU U JIOJDKHBI YMETh 00paIiaTbcs ¢ HUMH.

Ilenarornyeckasi 1e1ec000pPa3HOCTh MPOrPaMMBbI CBs3aHA C BO3PACTHBIMH OCOOEHHOCTSIMH JETE€H JaHHOTO BO3pacTa
14-16 ner: nr00O3HATENHHOCTH, HAOMIOMATEIHPHOCTh, HWHTEPEC K XHMHYECKHM IIpolleccaM; >KelIaHHeM paldoTaTh C
71a00paTOpHBIM 000pYIOBaHUEM; OBICTPOE OBJIAJCHUE YMEHUSAMH U HaBbIKaMU. Kypc HOCUT pa3BUBaIOIIY1O, 1€ATEILHOCTHYIO
Y TIPaKTHUUYECKYIO HAPaBIECHHOCTb.

Heab nporpammei: @OopMHUpPOBaHUE Yy yUaAIIMXCS TITyOOKOTO M YCTOMYMBOIO MHTEpECa K MUPY BEIIECTB U XMMHUYECKUX
IpeBpaLIeHUH, TPUOOpeTeHne HEOOXOAUMBIX MPAKTUUYECKUX YMEHUN U HaBBIKOB M0 JJAOOPAaTOPHOM TEXHUKE.

3amayu XMMHYECKOI0 KPYKKa

- pa3BUTh I[O3HABATENIbHBIE MHTEPECHl M HMHTEJUIEKTYalbHbIE CIOCOOHOCTH B MPOIECCE IMPOBEIEHUS XHMHUYECKOTO
DKCIIEPUMEHTa, CaMOCTOSTEIBHOCTh MPHOOPETEHUsT 3HAaHWM B COOTBETCTBUM C BO3HHUKAIOUIUMHU  KU3HEHHBIMU
MOTPEOHOCTIIMU;

- pa3BUTh Y4EOHO-KOMMYHUKATUBHbBIE YMEHUS;

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

JEMOHCTPUPYEMBIE YUUTEIIEM;



- (opmupoBaTh yMeHHE PabOTaTh C BEIIECCTBAMU, BBHITIOJHATH HECIOKHBIE XMUMHUYECKHE OIBITBHI, COOJI0IATh MpaBuia
TEXHUKH 0€30MIaCHOCTH;

- BOCHUTBIBATH AJIEMEHTHI IKOJOTUYECKOU KYIbTYPHI;

OTaM4YuTeJIbHON 0COOCHHOCTBHIO TAHHOM MPOTPAMMBI SIBJISIETCS TO, YTO 3aHSTUSA IMPEAIOIAral0T HE TOJIBKO HU3YUYEHHE
TEOPETUYECKOT0 MaTepralia, OHU TAK)KE€ OPUEHTUPOBAHBI HA Pa3BUTHUE MPAKTUUECCKUX YMEHUM U HABBIKOB CAMOCTOSATEILHOM
AKCIIEPUMEHTAJIbHOW W HCCIE0BATEIbCKON NIeSITENBHOCTH yuamuxcs. Pebsta HaydaTcsl CTaBUTh MPOCTEUINNE ONBITHI,
paboTaTh C peakTUBaMM, IJIAHUPOBATH CAMOCTOSITEIbHYIO pabOTy Haj BBIOpAaHHOW TeMOH, OQOPMISTH MPaKTHUUECKUE
paboTHI.

DopMBbI 3aHATHA:

-['pynnoBas

- UnuBuyansHas

Ilinanupyemblie MeTanpeaMeTHbIC H JIMYHOCTHBIC Pe3YJIbTAThI 0CBOCHUS KPY/KKA «XUMHS BOKPYT HAC»
JINYHOCTHBIE pe3yJIbTAThI:

- ¢(hOpMHUPOBAHHOCTh MO3HABATENIbHBIX HHTEPECOB, HHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN ydaruxcs;
- CaMOCTOSITEJIbBHOCTh B TPUOOPETEHNUU HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUMH;

- MOTHBaIMs 00pa30BaTENbHOM AEATEIbHOCTH MIKOJFHUKOB HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO MOAX0/1A;
MeranpeamerHsie:

Pecynamuenvie YV/I:

- CaMOCTOATENHFHO (POPMYIMPOBATH TEMY U IIEJIH YPOKa;



- COCTaBIIATH IUIAH pPelIeHUs] y4eOHON MpoOIeMbl COBMECTHO C YUUTEIEM;
- paboTaTh NO IJIaHy, CBEPSASI CBOU JEHUCTBUSA C LEbI0, KOPPEKTUPOBATH CBOKO JAESITEIBHOCTD;

- B JIMAJIOTE C YYWUTEJEM BbIpaOaThIBaTh KPUTEPUU OLICHKH U ONPEIENIATh CTENEHb YCHEIHOCTH CBOEH paboThl U pabOThI
IpYTuxX B COOTBETCTBUH c 3TUMH KPUTEPUSMHU.

lloznaeamenvnvie YV/I:

nepepadaThIBaTh U MPE0OPa30BhIBATH MHGOPMAIINIO U3 OAHOU (POPMBI B IpYTyIO (COCTaBIATH IUIAH, TAOJIUILY, CXEMY);

I1OJIb30BATHCA CIIOBAPAMMU, CIIPABOYHUKAMMU,

OCYHICCTBJIIATH daHAJIN3 U CHUHTC3,

YCTaHAaBJIMBATb MIPUYIMHHO-CICACTBCHHBIC CBA3H,

CTPOUTH PACCYKICHHUS;
Kommynukatusasie YV /I:
- BBICKa3bIBaTh U1 OOOCHOBBIBATH CBOIO TOUKY 3PCHUS;

- CJYIIATh U CJBIIIATH APYTUX, TBITATHCS MPUHUMATh HHYIO TOUKY 3pEHUSI, OBITh TOTOBBIM KOPPEKTHUPOBATH CBOIO TOUKY

3peHUs;

- JOKJIaAbIBAaTb O PE3YJIbTaTax CBOCIO HMCCICAOBAHWA, Y4aCTBOBATL B AMCKYCCHH, KpPATKO M TOYHO OTBCYATH Ha

BOIIPOCHI, HCTIOJB30BaTh CIIPABOYHYIO JINTEPATYPY U IPYTrie NCTOYHUKU WH(HOPMAIIHH;

- JIOTOBApUBATHCS U MPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JEATEIbHOCTH; 3a]1aBaTh BOIIPOCHL.



IIpeameTHbIe pe3yabTaThl:

B nosmnasamenvHou cghepe: — naBaTh OINpPEAENCHUS HM3YyYEHHBIX TMOHATUH; — OMHUCHIBATH JEMOHCTPALIMOHHBIE U
CaMOCTOSTENIbHO MPOBEIACHHBIE IKCIIEPUMEHTHI, UCIIOJIb3YsI JUIsl 3TOTO €CTECTBEHHBIN (PYCCKUM) SI3bIK U SI3bIK XUMUH; —
KJIacCU(DUITMPOBATH M3yUYCHHBIE OOBEKTHI U SIBJICHUS; — JIeJaTh BEIBOABI U YMO3AKIIIOUCHUS U3 HAOIIOICHNN, N3YYEHHBIX
XUMUYECKUX 3aKOHOMEPHOCTEH; — CTPYKTYPHUPOBATh U3YUYEHHBIA MaTepual U XUMUYECKYI0 HH(OpMAIUIO, TOTYYEHHYIO

N3 JPpYrux NCTOYHHUKOB,

B yennocmno-opuenmayuonnou cgpepe: — ananu3npoBaTh U OLIEHUBATh MOCIEACTBUS JUIsl OKPYKatoLed cpeibl ObITOBOM
U MIPOU3BOJICTBEHHOMN AESATEIBbHOCTU YEJIOBEKA; — PA3bICHATh HAa MPUMEPAX MATEPHAIBHOE €IMHCTBO M B3aUMOCBS3b
KOMIIOHEHTOB >KUBOM U HEKUBOU MPUPOJIBI U YEJIOBEKA KaK BAXKHYIO YaCTh 3TOT0 €UHCTBA; — CTPOUTH CBOE TIOBEJICHUE

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

B mpyooeoii cghepe: — mnaHupoBaTh M TPOBOJUTH XHUMHYECKUN ODKCIHEPUMEHT; — UCIOJIb30BaTh BEIIECTBA B

COOTBCTCTBHUHU C UX MMPCAHAZHAUYCHUECM N CBOﬁCTBaMH, OIMMCAHHBIMH B MHCTPYKIHUAX 110 IIPUMCHCHUIO.

B cghepe b6ezonacnocmu srcusnedesmenvbHocmu: — OKa3bIBaTh MEPBYIO MOMOIIb TIPH OTPABJICHUSIX, 0KOTaX U JPYTUX

TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 00OPYI0BAHHEM.

Beeaenne. O3HakoM/IeHHE ¢ KAOMHETOM XUMMHU M U3yYEeHUE IPABUJI TEXHUKH 0€30I1aCHOCTH

Hemuoro u3 uctopun xumuu. Anxumus. XUMHs BUepa, CEroJHs, 3aBTpa. TexHuKa 0e30MacHOCTH B KaOMHETE XUMMUHU.
JlabopaTopHoe 00OpyAOBaHME. 3HAKOMCTBO C Pa3AaTOYHBIM OOOpPYAOBaHUEM ISl MPAKTUUYECKUX M JIaDOPATOPHBIX
pabot. I[locyna, e¢ Buabl u HazHaueHue. PeakTuBbl U ux Kiacchl. OOpallleHHue ¢ KUCIOTaMH, IIeI0YaMH, SAOBUTHIMU

BelleCTBaMH. Mepbl MepBOM MOMOIIM MPU XUMHUYECKUX 0KOTaX U OTpaBJICHHSIX. BbpaOoTKa HABBIKOB O€30IacHOM



pabotel. [lemMoHcTpamwms. YauBuTenbHbIE ONBITHL. JlabopatopHass pabGoTa. 3HAKOMCTBO C OOOpYAOBAaHHEM IS
MPaKTUYECKHUX U JTAOOPaTOPHBIX PaboT.

«BemecTBa BOKpPYr Tedsi, orjsiHuch!» BemiecTBo, ¢dusnueckue cBoicTBa BemiecTB. OTIMYKME YHUCTBHIX BEIIECTB OT
cmeceit. CriocoOb!1 pazaenennst cmeceil. Boma. MHoroe mu mMbl 0 Helt 3Haem? Boma u e¢ cBoiicTBa. UTO HEOOBIYHOTO B
Boze? Bona mpecHas u mopckas. CrocoObl OUMCTKU BOJBI: OTCTaBaHUE, PUIbTpOBaHUE, o0e33apaxkuBanue. CTOIOBbIN
YKCYC U YKCycHas 3cceHuusa. CBOWCTBa YKCYCHOM KHMCIOTHI M ee ¢u3nojornyeckoe BozjaeiictBue. [IutbeBas copa.
CgoiicTBa U mpuMeHeHue. Yaii, cocTaB, CBOWMCTBA, (PU3MOJIOTHUYECKOE JCHCTBHE HA OPraHU3M 4ejaoBeka. MbUIO WU
Mb1a? OTIIHUME XO3SMCTBEHHOTO MbUIA OT TyasieTHOro. LllenoyHoil xapakrtep XO3sMCTBEHHOTO MbUIa. CTHUpaIbHBIE
MOPOILIKK M JIPyTHEe MOMIIue cpeacTBa. Kakue mOpoliku camble omnacHble. Hamo M omacatbCs >KUAKUX MOIOLIUX
cpeactB. JlochoHBI, TyXH, KpeMbl U Tmpouas mnapdromepus. Moryt Jid NpelcTaBisTh OMNACHOCTb KOCMETUYECKHUE
npenaparbl? MOXHO JI caMOMYy HM3rOTOBUTH ayxu? MHorooOpasue JieKapCTBEHHBIX BellecTB. Kakue jiekapcTBa Mbl
0OBIYHO MOKEM BCTPETUTH B CBOEH JoMalIHel anTeuke? ANTEeUHbIN o1 U ero cBoiicTBa. [louemy Hoxa Hamo nepkaTh B
IJIOTHO 3aKyNOPEHHOW CKIISIHKE. «3€JIeHKa» WIM PacTBOp OpWILTMaHTOBOrO 3eiieHoro. llepekuch Bojgopoaa u
ruaporneput. CBOMCTBa NEPEKUCH BOAOPOAA. ACIHUPUH WIH AlETUICAIUIMIOBAs KUCIOTa U €ro cBoicTBa. OmacHOCTh
npu npuMeHeHuu acnupuHa. Kpaxmai, ero cpoiicTBa u npumeHeHue. OOpa3oBaHHE Kpaxmayia B JIICThSIX PacTEHUM.
I'mroko3a, ee cBOMCTBA M MpUMEHEHHUE. MaprapuH, CIMBOYHOE U PACTUTEIBHOE Maciio, cajo. Yero Mbl 0 HUX HE 3HAaeM?
PacTtutenbHbIe U )KUBOTHBIE Maca.

Jlabopatopnasipabota 1. CBoiicTBa BemiecTB. Paznenenue cMecu KpacuTenei.

Jlabopatopnas pabota 2.CBoiicTBa Bojbl. [IpakTtuueckas padoral.OuncTka BOIbI.

JlaboparopHas padota 3.CBoMCTBa YKCYCHOUM KHUCIIOTHI.

Jlabopatopnasipabota 4.CBoICTBa TUTHEBOW COJIBI.



JlabopatopHas pabota 5.CBoiicTBa yasi.

JlabopaTopHas pabota 6.CBoiiCTBa MbLIA.

JIabopatopHasipabora 7.CpaBHeHre Moronux cBoicTB Mbiia 1 CMC.
JlabopaTopHas pabota 8.M3roToBUM qyXu CaMH.

JlabopatopHasipabota 9. HeoObIuHbIE CBOMCTBA TAKUX OOBIYHBIX 3€JICHKH U HO/1a.
Jlabopatopnas padota 10. [Tosydenue Kuciopo/ia u3 MepeKkrucH BoJI0poa.
JlaboparopHaspabotal 1.CBolicTBaactiupuHa.
JlabopatopHasipaboral2.CBoiicTBakpaxmasa.

Jlaboparopnas padotal3.CBoiicTBa IITIOKO3HI.
Jlaboparopnasipabotal4.CBolicTBa paCTUTEIHHOTO U CIMBOYHOTO MacCell.
«YBJIeKaTeJbHAsl XUMMS VIS IKCIIEPUMEHTATOPOB»

Cumnatuueckue 4YepHuIa: Ha3HAYCHUE, MPOCTEUIIINE PELCTTHI.

CocraB akBapenbHbIX Kpacok. [IpaBuiia oOparieHust ¢ HUMHU.

Hctoprst MBUIBHBIX ITy3bIpeil. @U3MKa MBUIBHBIX ITY3bIPEH.

CocTtaB MIKOIBHOTO METIA.

Nunukaropsl. U3MeHeHNE OKpAaCKu MHANKATOPOB B PA3IMYHBIX CPEJax.
Jlabopatopnas pabotal5.«CekpeTHble YEpHIIAY.

JlabopaTtopHas pabotal6.«Ilomydenre akBapeabHBIX KPACOKY.
JlabopaTtopnas pabotal 7. « MBIITBHBIE OMBITHD).

JlaGoparopnas pabota 18.«Kak BeIOpaTh MIKOJILHBIN ME.

JlaGoparopHas pabota 19.«M3roToBieHre MKOJIBHBIX MEITKOB.



JIaGoparopnas padora 20.«Onpezenenue cpeapl pacTBOpa ¢ MOMOIIBI0 HHAUKATOPOBY.

JlaGopatopHass pabora 21. «IlpuroroBieHne pacTUTEIbHBIX WHAMUKATOPOB W OIpeAeTeHHEe ¢ moMomibio Hux pH
pacTBopay.

«CBolicTBa BellleCTB» HOCUT O3HAKOMHUTEIBHBIA XapakTep, pacCUUTaH Ha pa3BUTHE JIOO03HATENLHOCTH, UHTEpeca K
XUMUHU.

Teopus. IlpeseHtranmss Kypca: Ueldd W 3aJayd, oOpraHu3auus 3aHaTuid W ux crneuuduka. [Ipeagmer xumum.
[Ipoucxoxaenue cnosa "xumus". MeCTO XUMHM CpEeIH HAYK O IIPUPOJE.

[IpakTuka. 3HakoMCTBO C rpymnmnoil. MHCTpykTax Mo mpaBuwiaM MOBEACHUA Ha 3aHATHsAX. llpakthueckas paborta
«3HaKOMHUMCS ¢ XUMHUYECKOU JlabopaTopueil, ee 000opy0BaHHEM, C MpaBuiIaMu O0€30MaCHOCTU B He». JlemoBasi urpa
«IInanupoBanue pabOThl 00bEIUHEHHS HA YU€OHBIN TO». 3HAKOMCTBO C KaJ€HAApEM KOHKYPCHBIX MEPOIPUSTHIA.
Bxoanas nuarHoctuka. AHKeTa «3Haro — HE 3Har. YME — He yMero». 14

CaoiicTBa BelecTna.

Teopus. BemectBo u teno. BemiectBa BOKpyr Hac U B Hac caMux. CBOMCTBA BEILECTB: arperaTHOE COCTOSIHUE, IIBET,
3amnax, AJIEKTPONPOBOJHOCTD, TEIUIONPOBOJHOCTh U T.JA. 3a4€M HYXKHO 3HAaTh CBOWcTBa BeulecTB? KameHb - NepBblid
0o0BEKT M3yueHHs uenoBeka. [IpeBpamieHue BewiecTB Apyr B apyra. Xumudeckas peakuus. llpusHaku v yciaoBus
TEUECHUsI XUMUYECKUX peakuui. ['opeHbe - 0JIHa U3 MEPBBIX XUMUUYECKUX PEaKLWN, NU3BECTHBIX YEJIOBEKY. Poib OrHSA B
CTaHOBJICHUH yesoBeka. Jlerenapl u Mudsl 00 orue. BemectBa roprourie u Heroproure. 3yuenue peakuuu ropeHus.
[IpakTuka. JlabopaTopHsie ombIThl: 1. PaccMaTpuBaHue MpenMeToB, CIEIaHHBIX W3 OJHOTO M TOTO € BellecTBa. 2.
PaccmaTpuBanue mpeaMeToB, CAENaHHBIX M3 pa3HbIX BellecTB. 3. PaccMarpuBaHue BELIECTB C pa3HbIMU (PU3HUUECKUMU
cBorictBamu. IIpaktuyeckue padotel: 1. M3yuaem cBoiicTBa BemiecTB. 2. [IpoBoauM XUMHUUYECKUE PEAKIIUU C LEJIbIO

BBISIBJICHUS IPU3HAKOB U YCJIOBUU TEUECHHS] XUMUYECKOW PEAKIIMU. DKCKYPCHUSI B alITEKY.



HM3yueHue cocTtaBa BellecTsa - HEHTPAJIbHOE 3BEHO XUMMH.

Teopus. 13 uero coctosT Bemecta? Jlennmo Jin BEMIECTBO J0 OECKOHEYHOCTU? ATOM - HeJieIMMasi YacTUlla, COCTaBHAas
4acTh BCEX BellecTB. MoneKkynbl. XUMUYECKUH 31eMEHT. BemecTBa npocTeie U CioxHble. O3HAKOMIIEHHE C CUMBOJIAMU
sanemenToB. CumBonel H, 0, S, P, C, I, Br, Cl, Si. [louarue xumudaeckoir dhopmymbl. UucTeie BemecTBa M CMECH.
OpHoponHble UM HeogHOKpaTHble cMmecu. (CnocoObl  pa3lBOGHUsS CMeced: oOTcTauBaHuE, (QUIBTpOBaHUE,
NepEeKpPUCTAIITU3ALINS, IEPETOHKA, XpoMaTorpadusi.

[IpakTtuka. JlaGopatopubie pabotel: 1. MopaenupyeM xumuueckue Qopmynsl. 2. T'otoBuMm cmecu. Ilpaktuueckue
pabotel: 1. OuncTka MNOBapeHHOM coMu (PUIBTPOBAaHUEM U BbiMapuBaHueM. 2. OuHCTKAa MEIHOTO Kyropoca
nepekpuctaunsanud. [lonsenenue ntoros moayns. Mrpa-sukropraa « XuMusi BOKPYT MEHS.

Kakue 0b1BalOT BelecTna.

Teopus. Knaccudukarusi BenecTB Ha MPOCTbIe U CIOXKHbBIC. JeeHue MpOoCThIX BEHIECTB Ha METAJUIbl M1 HEMETAJLIbI.
CumBonnl metamioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero otkpeitue. [lonyuenue
KHCIIOpoJa M3 mepMmaHraHata kanus. CoOupaHue KuUCIOpoAa JBYMs CIIOCOOAMH: METOJOM BBITECHEHHUS BO3JyXa U
METOJIOM BBITECHEHUS BOAbl. Onpenenenue kuciopoaa. 'opeHue cepsol, yrig U xkeles3a B kuciopoae. Bomopon - camblii
nerkui ra3. Ucropust ero otkpeitus. ['openune Bomopoaa "I'pemyuas cmech". OmnpeneneHue BOAOPOAA, MOTYyYEHHUE.
VYrnekucineiii ra3. [lonyuenne ero u3 Mpamopa wind mena. OnpeneneHre yrieKuciIoro ra3a ¢ MmoMOIIbI0 W3BECTKOBOM
BoJbl. CocTaB Bo3ayxa. M3yuenue cocraBa Bo3ayxa. Pons A.JlaByaswe. [lonsiTue 006 nHepTHBIX razax. HeoH, apros, ux
npuMenenune. Kucnorel. Kucnotel B ipupoie. PactBopenre kuciaoT B Bojie. JlelcTBUE CEPHOM KUCIOTHI Ha TKaHb. Mephl
IPEIOCTOPOKHOCTH IIPH paboTe ¢ KuciaoTamu. JlelicTBue KMCIOT Ha MHAUKATOphl. OcHOBaHUs. PacTBopeHre ocHOBaHMI
B Bojie. lllenoun. JleiicTBue mienoyeit Ha OpraHU3M 4YesoBeka. Mepbl IPEAOCTOPOKHOCTH MPU pabOTe CO IIeI0YaMHu.

Heiicteue menoveit Ha wHANKaTOpbl. Comm. Kakue OwiBator commu? Comu B mpupone. IloBapennast conb. Pomb



MIOBApEHHOW COJM B HCTOpHM uenoBedecTBa. OpraHnyeckue BEIIECTBA: OEJIKH, >KHUPBI, YIJIEBOJbI, HYKJIECHHOBBIE
KHMCJIOTBI, UX POJIb JJIs JKUBBIX OPTaHU3MOB.

[TpaxTuka. JlabopaTtopHele padboTsl: 1. M3ydyaem cBoiicTBa metamuioB. 2. PaccMarpuBaHue CIUIaBOB MEIOU U Kene3a. 3.
OOnapy>keHue KHCIOT B MpoaykTax mnutanus. 4. JlelcTBUs MHAMKATOPOB Ha KHUCIOTHI W mienouu. 5. PacTtBopenue
ocHOBaHul B Boje. 6. PaccmarpuBanume oOpasuoB coneid. Ilpaktuueckue pabotel: 1. Ilomyuaem, coOupaeM u
OIpeNeNsieM KUCIOpoa U BogopoA. 16 2. M3ydaem cBolicTBa METAJLIIOB.

A3BIK XMMUH.

Teopus. Xumus - Hayka o BemlecTBax. Kakue ObiBaroT BemiecTBa? Metamnsl U HeMeTayibl. OKCHIIbI, KUCIOTHI,
OCHOBaHUs, conu. PU3NUECKNE U XMMHUYECKME CBOMCTBA BewlecTB. [IpeBpanienus BemecTs apyr B apyra. [IpusHaku u
YCIIOBHSI TEYEeHHs] XUMHUYeckoll peakuuu. CoctaB BemiecTB. Xumuueckas (opmyina. BamentHocts. Ompenenenue
BaJICHTHOCTH 110 XUMUYECKOU popmyrie. 3aKOH COXpaHEHHS MacChl BEIIECTB. XUMUUECKHE YPaBHEHUS.

[Ipaktuka. Ilpaktnueckas pabora «lIpeBpamienus BemiecTB Jpyr B JApyra», «OrmnpeneneHue BaJ€HTHOCTH 10
XUMHUYECKON (QopMyie», «3aKOH COXpaHEHUsI MAacChl BeliecTB». Perenue xummueckux ypaBHeHui. [loaroroBka k
KoJIOKBUYMY. Ilonsenenune ntoros Moayiist. KomiokBuym «SI3bIk XuMum».

N3yyaem xumMn4eckue peakumu.

Teopus. CymHOCT XUMHYECKON peakiuu. THUITBI XMMUYECKUX PEaKIuii: pa3ioKeHus, 3aMeIIeHus 1 oOMeHa. Peakmum
9K30- U SHAOTEepMUYecKkue. Peakiiuu oopatrumbie 1 HeoOpaTuMble. CKOPOCTh XUMUYECKHUX peakuuid. 17

[Ipaktuka. JlaGopatopHbie ombIThl: 1. Pa3noxkeHue MmanaxuTa NpU HarpeBaHuW. 2. 3aMellleHue MEAU B PacTBOpE
xjopuaa Meau (2) sKeae3oMm.

MHoroo0pa3ue BelecTs.



Teopusa. Knaccudukamuss m cBoiicTBa BemecTB. MHorooOpasue BemiecTB. Kiaccudukanus BemecTB MO COCTaBy.
Oxcunpl, ux cocras. [lolydeHre OKCHIOB peakIMell TOPEHHs MTPOCTHIX U CIOXKHBIX BemecTB. COCTaBIECHUE YpaBHEHUI
pEaKuuu TOPEHUS CJIOKHBIX BEIIECTB. Y CIIOBUS BO3HUKHOBEHHS U NPEKpALICHUS TOpeHUs. MEeIJIEHHOE OKHUCIIEHUE.
Mepsl npeaynpexaeHus moxxkapoB. Knaccudukaiims OKCHIOB Ha OCHOBHBIE, KUCIOTHBIE, amboTepHble. KucioTel, ux
cocTaB, Kiaccu(UKaIMsi Ha KHUCIOPOJOCoJepkale u OECKUCIOPOJHbIE, HAa OJHOOCHOBHBIC, JBYXOCHOBHBIE U
TPeXOCHOBHbIE. KUCIOTHBIN OCTAaTOK. BaJIeHTHOCTh KHUCIOTHOTO OCTATKa, POJb KUCIOT [Ji1 OPraHU3MOB DPAacTEHUU,
KUBOTHBIX M 4enoBeka. OCHOBaHWs, UX cocTaB. | mapookcorpymma. Illenoun u HEpacTBOpUMBIE B BOJE OCHOBAHUS,
cocTaBiieHMEe (OpMyJl COJEeil MO BaJEHTHOCTH METajula U KHUCIOTHOTO ocraTka. Kiaccugukaius cojieli Ha cpeaHue,
KUCIIBIE M OCHOBHBbIE. [IumieBas coma W MajnaxuT Kak NPUMEPBl KUCIOW M OCHOBHOM COJIEM, COJM OpPraHW3Mbl B
OpraHM3Me 4yejoBeKa. Peakius HelTpamm3anuu.

[Ipaxtuka. JlabopaTopHbie paboThl: 1. Paccmorpenne o00pa3lioB OKCHAOB, OCHOBaHUM, coieil. 2. MccrmenoBanue
MPOAYKTa rOpeHus yrisi B kuciiopoje. 3. O3HakOMJIEHHE CO CBOMCTBAMU THPOKCUIOB HATPUS, Kalblusl, Meau (2) uiu
xenesa (3). 4. BsaumoeiicTBue menoueii ¢ kucaotamu. 5. BzaumoaecTBue HepacTBOPUMBIX OCHOBAHUH C KUCIIOTAMHU.

ATOM - COCTaBHasi YacCTh BEILIECTB.

Teopusa. AtoM. CnoxHblii coctaB atoma. OTKpbITHE 3JIEKTpOHOB B aroMe. OmbIThl J.Pesepdopraa mo OTKPHITHIO
aTOMHOTO siipa. 3apsia aToMHOro siipa. Moaenu atomoB. [lnanerapuas moznens aroma 3.Pe3sepdopna. AGcontoTHas u
oTHocuTenbHass atomHas macca. CocraB suep aromoB. IIportonsl. HelTponsl. M3o0Tombl. XMMHUYECKUN DJIEMEHT -
Pa3HOBUAHOCTH aTOMOB C OJMHAKOBBIM 3apsaoM sijpa. [lonstue o0 nonax. Ilpaktuka. M3rorosinenue moaenu aroma.
ITonsenenue urtoros Moayist. Kpyrieii ctos «B3risg Ha MUp BOKPYT HAC C IOMOIIBIO XUMUAW.

«YTo MbI y3Ha M 0 xumuu?» O0001IeHHE Kypca-2 Jaca.



Ne Tema Kou-Bo ®opma Mecto dopma Hara OoOopynoBanue
n/n 4acoB 3aHATHA NMPOBeACHUA koHTpoass | I[lnan | Dak
T.
BBenenne
1 Bsoansblit nHCcTpYyKTax 110 Th 2 becena Kabuner
IIPH TIPOBEICHUHT
1abopaToOpHBIX PadoT.
O3nakomnenue ¢ KAGUHEMOM XUMUU U U3yUeHUe NPAGUT MEXHUKU He30nacnocmu
2 [TpuGops! A7t HAYYHBIX 2 becena Kabuner
HCCIICOBAHHUM,
nabopaTtopHoe 000pyIOBaHUE
3-4 N3yuenune nmpaBui TEXHUKU 2 [Ipaktnueckoe | Kabuner 3auer
0e301acHOCTH 3aHATHE
«BemecTBa BOKpYr Te0s1, OTJITHUCH!»
5 CgoiicTBa BemiectB. Paznenenne | 1 Jlaboparopuoe | Kabuner Odopmnenue
CMECH KpacuTenei. 3aHATHE 1a00paTopHO
TO 3aHSITHSA
6 CaoiictBa Boabl. OuncTka BoAbl. | 1 JlaGopaTopnoe | Kabuner Odopmnenue
3aHsTHE 1ab0paTopHO
ro 3aHITHSA
7 CBolicTBa YKCYCHOM KHMCIIOTBHI. 1 Jlaboparoprnoe | Kabuner Odopmiienue
3aHsTHE 1abopaTopHO
ro 3aHATHSA
8 JIaGopartopHas paborta 4. 1 JlaGoparopnoe | Kabuner Odopmiienue
CBoiicTBa MUTHEBO COJIBI. 3aHATHE 1a00paToOpHO
TO 3aHITHSA
9 JlabopaTopHas pabora 5.1 Jlabopatopuoe | Kabuner Odopmnenue
CoiicTBa yasi. 3aHATHE 1a00paToOpHO
TO 3aHITHSA
10-12 | JTabopaTopHas pabota 6.3 Jlaboparopuass | KaOuner Odopmienue
CpoiictBa Mbl1a. M3rotoBneHue pabota 1a00paTopHO
MBbIJIa B IOMAITHUX YCIIOBHSIX i paboTHI
13 JIaGoparopHas pabota 7.1 JlaGoparopnass | Kabuner Odopmiienne
CpaBHeHHE MOIOIIUX CBOMCTB pabota n1abopaTopHO

mbu1a u CMC.

i paboTHI




14-15 | JlaGoparopHas paborta 8. JlaGopatopnas | Kabuner Odopmnenue
N3rotoBuM ayxu camu. paborta nabopaTopHO
1 paboThI
16 JlaGopaTopHas pabora 9. JlaGopatopnas | Kabuner Odopmnenue
HeoObr4HbIe CBOKCTBA TAKUX paborta nabopaTopHO
OOBIYHBIX 3E€JIEHKU U Ho/a. 1 paboThI
17 JlabopaTtopHas padora 10. JlaGopatopnas | Kabuner Odopmnenue
[Tonydenue kuciaopoja u3 paborta nabopaTopHO
MEPEKHUCH BOJIOPOJIA. i paboTHI
18 JlaGopaTopHaspaborall. JlaGopatopnas | Kabuner Odopmnenue
CaoiicTBa aciupuHa. paborta 1abopaTopHO
1 paboThI
19 JlaGopaTopHaspaboral2. Jlaboparopuass | Kabuner Odopmnenue
CaoiicTBa Kpaxmaiia. paborta 1abopaTopHO
1 paboThI
20 JlaGopaTopHas paboral3. Jlaboparopuass | Kabuner Odopmnenue
CBoiicTBa TTIOKO3HI. pabora 1abopaTopHO
1 paboThI
21 JlaGopaTopHaspaboral4. Jlaboparopuass | Kabuner Odopmnenue
CBoiicTBa  pacTHTENBHOTO U pabora 1a00paTopHO
CJIMBOYHOT'O Maced. 1 paboTHI
Xumus B ObITY
22 Buipl OBITOBBIX XUMHUKATOB [Mpaktnueckoe | Kabuner Odopmnenue
3aHSTHE 3aHSTUS
23-24 | Pa3HOBHIHOCTH MOFOIIIHX [Mpaktnueckoe | Kabuner Odopmnenue
CpeACTB 3aHSTHE 3aHSTUS
25 Crnnuku u Oymara: OT UCTOPHH IIpaktnyeckoe | Kabuner Odopmiienue
M300peTeHNs 10 HAIUX THEeH 3aHSTHE 3aHSITHS
26 Hcropus crexmonemnusi. [Ipaktnueckoe | Kabuner Odopmnenue
3aHSTHE 3aHSITHS
27 Kepamuka: ot ncropun [Ipaktuyeckoe | Kabuner Odopmiienne
M300pEeTEeHNs 10 HAIUX THEeH 3aHSTHE 3aHITHS
28 XUMHS 1 KOCMETHIECKUE [Ipaktnueckoe | Kabuner Odopmnenue
cpeacTBa 3aHSTHE 3aHSITHS
29-30 | IIpaxTtuueckas padota Neb. [Ipaktuyeckoe | Kabuner Odopmiienne




BeiBesieHue MsATEH prkaBUMHBI,
YEpHUJI, KUPA

3aHATUC

«YBJeKaTeJbHask XUMHS

3aHATUA

AJIA SRCIIEPUMEHTATOPOB»

31-32 | Cummaruyeckue YepHUIIA: Jlaboparopuass | Kabuner Odopmnenue
Ha3Ha4YeHUE, npocTenme pabora 1a00paTOPHO
penenTsl..JlabopaTopHas 1 paboTHI
paborals. «CekpeTHble
YEepHUIIA.

33-34 | Ucropust MBUIBHBIX ITy3BIPEH. Jlaboparopnass | Kabuner Odopmiienne
®u3nka MBUTBHBIX ITY3BIPEH. pabora 1a00paTOPHO
JlaboparopHas paboral7. 1 paboTHI
«MBUIBHBIE OTIBITHI.

35-36 | Cocras HIKOJIBHOTO JlaGoparopuast | Kabuner Odopmiienne
Mmena.JlaboparopHas pabora 18. paborta 1abopaToOpHO
«Kax BbIOpaTh IIKOIBHBINA MEID. 11 paboTHI

JlaGopatopHass  pabota  19.
«HM3rorosnenne LIKOJIBHBIX
MEJIKOBY.

37-38 | Jlabopatopnass ~ pabota  20. JlaGoparopnas | Kabuner Odopmiienue
«Ompenenenue cpeapl pacTBOpa paborta nabopaTopHO
C TMOMOIIIBIO HHAUKATOPOBY. i paboThI

HNupukaTopsl. N3menenune
OKpacKu WH/INKaTOpPOB B
Pa3NIUYHBIX Cpeaax.
JlaGopatopnass  pabota  21.
«[IpuroroBrieHne pacTUTEITHHBIX
MH/IMKATOPOB U OINpe/eeHue ¢
noMoueio HUX pH pactBopay.

39-40 | JlaGopaTopHas pabotal6. JlaGoparopnast | Kabuner Odopmiienne
«ITonyuenue aKBapeJIbHBIX paborta 1abopaTOpHO




Kpacok». CocTaB aKBapeIbHBIX
kpacok. [IpaBuia oOpamieHusi ¢
HUMH

CaBoiicTBa BeIIeCrBa

1 paboThI

41-44 | Mup TaK MHTEpPECEH, HO KaK €ro [Ipaktuyeckoe | Kabuner dorooTyer
MIOHSITh 3aHsTHE
45-48 | CoilicTBa BEIIECTB, [IpakTrueckoe KaOuuer
MpeBpaILeHHs BEIECTB APYT B 3aHATHE
Apyra
49-51 | UzyueHue cocTaBa BeIIeCTBA - [IpakTHrueckoe KaOuuer
[EHTPAIIBHOE 3BE€HO XUMHHU 3aHATHE
Kakue ObIBalOT BellecTBa
52-55 | Kakue ObIBaIOT BEIIECTBA [Ipaktuueckoe | Kabuner
3aHSTHE
56-59 | SI3bIK XUMHUHT [Ipaktnueckoe | Kabuner
3aHATHE
MHorooopa3ue BelecTB
60-63 | M3yyaem XuMUYECKHE pPEaKIIUU [Tpaktnueckoe | Kabuner
3aHSTHE
64-67 | MHOrooOpasue BEemecTB [TpakTuueckoe Kabuner
3aHATHE
68-70 | AToMm - cocTaBHas 4acThb IIpaktnyeckoe | Kabuner
BEIIECTB 3aHATHE
71-72 | UucTtele BelIeCTBa U CMECH [Mpaktnueckoe | Kabuner Odopmnenue Hudposas
3aHSTHE 1a00paToOpHO nabopatopus Releon
11 paboTHI (maTumx
3JIEKTPOIIPOBOTHOCT
n); 3 cTakaHa
XUM.00BEMOM 50 M1,
IITTaTENb WA
JIOTIaTOYKa, TBEPABIT
XJIOPHUJT HATPHSL.
[udposas nabopaTopus
73-74 | OuuncTKa BOJBI OT PACTBOPHMBIX Jlabopatopnas | Kabuner Odopmnenue Hudposas
npuMecen pabota 71a00paToOpHO nabopatopus Releon




i paboThI (matumk
3JIEKTPOIIPOBOTHOCT
n),
75-76 | OnpeneneHue TeMIepaTypsbl JlaGopatopnas | Kabuner Odopmnenue Hudposas
KPUCTAJITN3AI[MHU BEIIECTBA paborta nabopaTopHO naboparopust Releon
i paboThI (matumk
TEMIIEPaTyphbl);
77-78 | N3yuenue puU3NIECKUX CBOICTB JlaGoparopuast | Kabuner Odopmiienne [Mudposas
METaJIJIOB paborta 1abopaTOpHO nabopatopus Releon
1 paboTHI (maTamk
TEMIIEPATYPhl);
79-80 | OnpeneneHue CTpyKTYphI Jlaboparopuass | Kabuner Odopmnenue [udpoas
TJIAMCHH paborta 1abopaTopHO naboparopust Releon
i paboThI (matumk
TEMIIEPaTypBbl);
81-82 | Dk30TepMUUECKHE PEAKITUU Jlaboparopuass | Kabuner Odopminenue [udposas
paborta 1abopaToOpHO nabopatopus Releon
1 paboThI (maTamk
TEMIIEPATYPhl);
83-84 | DugoTepMHUeCKUE PeaKIuU Jlaboparopuass | Kabuner Odopmnenue [Hudposas
paborta nabopaTopHO nabopatopus Releon
1 paboThI (matumk
TEMIIEPaTypBbl);
85-86 | IlepeHachIeHHBIC PACTBOPHI Jlaboparopuass | Kabuner Odopmnenue [udposas
pabota 1a00paToOpHO nabopatopus Releon
11 paboTHI (maTumx
TeMIepaTyphbl);
87-88 | DnexTponuTHueckas JlaGoparopnass | Kabuner Odopmiienue [Mudposas
JTUCCOTTHAITUS paborta nabopaTopHO nabopatopus Releon
1 paboThI (matumk
AIIEKTPOITPOBOTHOCT
n);
89-90 | CumbHble u crnadble Jlaboparopuast | KaObuner Odopmiienne [Mudposas
AJIEKTPOJIUTHI pabota 1a00paTopHO nabopatopus Releon
it paboTHI (maTumk

AIIEKTPOTIPOBOTHOCT




n),

91-92 | BiustHue TemmnepaTypsl Ha JlaGopatopnas | Kabuner Odopmnenue Hudposas
JUCCOITUAITUIO paborta nabopaTtopHO naboparopust Releon
i paboThI (matumk
3JIEKTPOIIPOBOTHOCT
U ¥ TEMIIEpPATypHI );
93-94 | BiusiHue KOHIIEHTpAIUH JlaGopatopnas | Kabuner Odopmnenue Hudposas
pacTBopa Ha JUCCOLMAITUIO pabota 1a00paTopHO nabopatopus Releon
i paboThI (matumk
3JIEKTPOIIPOBOTHOCT
n),
95-96 | BnusiHre pacTBOpUTENS Ha Jlaboparopuass | Kabuner Odopmnenue [udpoas
JTUCCOITUAITUIO paborta 1abopaTopHO naboparopust Releon
i paboThI (matumk
AJIEKTPOIIPOBOTHOCT
n),
97-98 | Onpenenenue pH pacTBOpoB. Jlaboparopuass | Kabuner Odopmnenue [udpoas
pabora 1abopaTopHO naboparopust Releon
i paboThI (matuuk pH);
99- Peakuus HeliTpanuzanuu. Jlaboparopuass | Kabuner Odopmnenue [Hudposas
100 BsaumoneiictBue rugpokcua paborta 1abopaTopHO naboparopust Releon
HATpUs C COJITHOM KHCIIOTOM. i paboTHI (matuuk pH);
101- | CpoiicTBa OpOMHOM BOJIBI JlaGoparopnass | Kabuner Odopmiienue [Mudposas
102 pabora 1abopaTopHO naboparopust Releon
i paboTHI (1TaTYMK ONTHUYECKOI
IUIOTHOCTH);
103- | [InaBneHue U KPUCTATITN3AIUS JlaGoparopuass | Kabuner Odopmnenue Hudponas
104 Cephl pabota 1a00paToOpHO nabopatopus Releon
11 paboTHI (maTumx
TeMIIepaTyphbl);
105- | Jlerunparamnms comneit Jlaboparopuass | Kabuner Odopmnenue Hudponas
106 pabota 1a00paTopHO nabopatopus Releon
it paboTHI (maTumk
TEeMIIEPaTyphbl);
«YTO0 MBI Y3HAJIM O XUMHUH?».
107 ‘ «YTO0 MBI Y3HAJIM O XUMHH?». ‘ 1 ‘ Kpyriblii cTon ‘ Kabuner ‘ Oecena




108

Kpyrasrii cron

«YT0 MBI Y3HAJIA 0 XHUMHH ?».

Kpyrisiii cron

Kabuuer

becena
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