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HosicHuTeILHAS 3aMIUCKA
HanpaBjieHHOCTH NPOrpaMMbl — €CTECTBEHHOHAYYHAs
Bo3pact o0yuarommxcsi: ot 13 et go 15 ner.
Cpok peasu3zanuu nporpammsi: 1 roa, 108 ygaca.
Pabouas nmporpamma 3aHsATHII BHEYPOUHOU JEATEIBHOCTH MO OMOJIOTUU «XHUMHS BOKPYT HAc» MpeAHa3HaueHa JJis
OpraHU3alliU JIOTIOJTHUTEILHOTO 00pa3oBanus oOydaromuxcs 7-9 kimaccoB MBOY «Butumckas COLLy.
Peanuzanust nporpammel o0ecrieurBaeTCsi HOPMATUBHBIMU JJOKYMEHTAMU:

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

2.  Meroauyeckue  pEeKOMEHAAIMM IO  MPOCKTUPOBAHUIO  JOMOJHUTEIBHBIX  O0IIE00pa30BaTEIbHBIX
oOmepa3BuBaronux nporpamm om 18.11.2015. Munucmepcmeo obpazoBanusi u Hayku PO

3. Ilpodeccuonanpueiii crannapt «llemaror (megarormyeckasi J1eAT€IbHOCTh B JIONIKOJIBHOM, HAYaJIbHOM OOILEM,
OCHOBHOM 00111eM, CPeTHEM 00I1IeM 00pa30BaHuM), (BOCIIUTATEIh, YUUTENb ))»

4. Ilpuka3z MunucrepctBa npocsemienus Poccutickoit @eneparuu ot 9 Hos0pst 2018 r. No 196 «O06 yTBepkaeHun
[Topsinka OpraHu3aluu u OCYILECTBIICHUS o0pa3oBaTeIbLHONIEATEILHOCTH 1o JOTIOJIHUTEIIbHBIM
0011e00pa3oBaTeNbHBIM MPOrPAMMaM)

5.DenepanbHbIil MPOEKT «Y crex Kaxaoro pedenkay (yrB. 7 aexkadbps 2018 r.)

JlomonHuTenpHas 00meoOpasoBarenbHas mporpaMma «XUMHUST BOKPYT HAc» JaeT BO3MOXKHOCTh KakJIOMYy PEOCHKY
MOJIy4aTh JOTMOJHHUTEIbHOE 00pa30BaHUE MCXOJS M3 €r0 WHTEPECOB, CKJIOHHOCTEH, CITOCOOHOCTEH M 00pa3oBaTeNbHBIX
MOTPEOHOCTEHN, OCYIIECTBISIEMBbIX 3a MpeaesiaMu (peaepalibHbIX TOCYAapCTBEHHBIX OOpa3oBaTEIbHBIX  CTAaHAAPTOB U

(benepaibHBIX TOCYIaPCTBEHHBIX TPEOOBAHMIA.



HampaBneHHOCTh MNporpamMMmbl  €CTECTBEHHOHAy4YHAasl, ITOCKOJIBKY OHAa MPEANoJiaraeT yriyOJIEeHHOE H3y4YeHUe
OpraHUYeCKON U HEOPTraHUYECKOW XUMUH, PEIICHUE SKCIEPUMEHTAJIBHBIX U PACUETHBIX 3a/1a4 MOBBIIIEHHON CIIOXKHOCTH IO
xumuu. Copepxanue mporpammbl « XUMHsI BOKPYT HAc» MOMOXKET mojpocTtkam 13-15 ner pacmpuTh U yriayOuTh 3HaAHUS
110 XMMUH, YCOBEPIICHCTBOBATh YMEHUS UCCIIEIOBATh

B cucreme ecrecTBEHHOHAy4YHOTO OOpa30BAHMS XHMMHUS 3aHUMAET Ba)KHOE MECTO, OINPEACNIIEMOE POJBI0 XUMHUYECKOM
HAyKHU B MMO3HAHUM 3aKOHOB MIPUPOJIbI, B MATEPUATILHOM KU3HU OOIIECTBA, B PEIICHUH TTI00abHBIX MPOOJIEeM YeI0BEUeCTBa,
B (pOpMHUpPOBaHUYN HAYYHOU KapTUHBI MUpA.

JononHuTenbHas oOuieoOpazoBareiibHas MporpaMMa «XUMHsI BOKPYT Hac» CO3/laHa, YTOOBI B MPOIECCE MOIYYCHUS
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 IKCIIEPUMEHTA, B pa00OTE C HAYYHOM U CIIPABOYHON JTUTEPATYPOd, HAYUUITUCH JIEJIaTh BHIBOJIbI IPUMEHUTEIHLHO
K KOHKPETHOMY MaTepuainy u 0osiee o0IIMe BIBOJAbI MUPOBO33PEHUYECKOTO XapakTepa. M3yueHne XUMUu oMOraeT MmoHATh
o0Iiue 3aKOHOMEPHOCTH TIPOIlecca MO3HAHUS TMPUPOIBI YEIIOBEKOM, METOJIbI AaHAJIOTUHM M DKCIIEPUMEHTA, aHAJU3 U CUHTE3
MO3BOJISIIOT MOHSATH HAYKY BO BCEM €€ MHOTOOOPa3uHu.

XUMUYECKHUE 3HAHUSI HEOOXOIUMbI YUalTUMCSI B IOBCEAHEBHOMN KU3HU, MPOU3BOJICTBEHHON JIESITEIHLHOCTH, TPOIOKCHUS
oOpa3oBaHMsI W TPABWIBHONW OpHUEHTAIIMU TOBEJCHUS B OKpyxkatomieh cpene. Ilporpamma «Xumus BOKpPYr Hac» gacT
y4almMcs BO3MOXHOCTh BbIOpaTh MpoQuiab 00yudeHUsl, MOMOJHUTh 3HAHUSI O MPOdecCHsix, pacliupuUTh 3HAHUS MpPEIMeTa
XUMUU, HEOOXOIMMBIE JIJIs TTOJTYYCHUS TAIbHEHUIIero 00pa3oBaHusl.

JlomonHUTENBHAS 0011I€00pa3oBaTeNbHAas TporpaMMa « XUMHsI BOKPYT Hac" cocTaBieHa ¢ yueToM obopyaoBanus "Touka

pocra".



HoBu3Ha nporpaMMbl COCTOUT B IMYHOCTHO-OPUEHTUPOBAHHOM O00y4eHHH. POJIb yUnTENS COCTOUT B TOM, UTOOBI CO311aTh
KKJIOMY 00y4aroleMycsl Bce YCI0BUS, AJi1 HanOoiee MOJHOT0 PACKPBITUS U peaan3alnu ero cnocooHocrei. Co3narb Takue
CUTYallMH C MCIIOJIb30BAaHUEM PA3IMUHbIX METOJIOB OOyUEHUs, IPU KOTOPBIX KaX /bl 00yUaroUIuiics mpuiaraeT COOCTBEHHbIE
TBOPYECKUE YCHIINA U MHTEJUIEKTYaJIbHBIE CHOCOOHOCTH MPU PELIEHNUN TOCTaBICHHBIX 3a/1a4.

AKTYaJbHOCTB [TPOrpaMMbl «XHUMHsSI BOKPYT Hac» CO3JaHa C LEibl0 (POPMUPOBAHUS MHTEpPECAa K XUMHHU, PACIIUPEHUS
Kpyrosopa yyamuxcsi. OH OpMEHTHPOBAH Ha ydaluxcs 7-9 KiaccoB, TO €CTh TaKOI'O BO3pacTa, Korjaa pedsaraM CTaHOBUTCS
MHTEPECEH MUP, KOTOPBIM UX OKPYKAEeT U TO, YTO OHU HE MOT'YT OOBSCHUTD, a CIICLIMAJIbHBIX 3HAHUM €ellle He XBarTaeT. [letu ¢
POXKIEHHSI OKPY>KEHBI Pa3IMUYHbIMH BEILIECTBAMU U JIOJKHBI YMETh 00paIiaTbcs ¢ HUMH.

ITenarornyeckasi meaecoo0pa3HOCTh MPOIrPaMMbl CBSI3aHA C BO3PACTHBIMU OCOOEHHOCTSMHM JAETEH TaHHOTO BO3pacTa
13-15 ner: m0003HATETBHOCTh, HAOMIOAATEIBHOCTh, MHTEPEC K XMMHUYECKHM IIpolleccaM; >KeJlaHWeM paboTaTh ¢
71a00paTOpHBIM 000pYIOBaHUEM; OBICTPOE OBJIAJCHUE YMEHUSAMH U HaBbIKaMU. Kypc HOCUT pa3BUBaIOIIY1O, 1€ATEILHOCTHYIO
Y IPAKTUYECKYIO HAIIPABJIECHHOCTb.

Heap nporpammei: @opMHUpPOBaHUE Yy yUaAIIMXCS TITyOOKOTO M YCTOWYMBOIO MHTEpPECA K MHUPY BEIIECTB U XUMUYECKUX
IpeBpaLIeHUH, TPUOOpeTeHne HEOOXOAUMBIX MPAKTUUYECKUX YMEHUN U HaBBIKOB M0 JJAOOPAaTOPHOM TEXHUKE.

3agayu XUMHYECKOI0 KPYKKa

- pa3BUTh I[O3HABATENIbHBIE MHTEPECHl M HMHTEJUIEKTYalbHbIE CIHOCOOHOCTH B TMPOIECCE IMPOBEIEHUS XHMHYECKOTO
AKCIIEPUMEHTA, CAaMOCTOSITEIbHOCTh MPUOOPETEHUs 3HAHUW B COOTBETCTBMM C BO3HUKAIOUIMMHU  KU3HEHHBIMH
MOTPEOHOCTIIMU;

- pa3BUTh Y4EOHO-KOMMYHUKATUBHbBIE YMEHUS;

- (opmupoBanue ymeHus HaOMOAATh U OOBICHATH XUMHUYECKUE SIBJICHUSA, MPOUCXOASIIME B NPUPOAE, OBITY,

JEMOHCTPUPYEMBIE YUUTEIIEM;



- (opmupoBaTh ymMeHHE PabOTaTh C BEMICCTBAMU, BBHITIOJHSATH HECJOKHBIE XUMHUYECKHE OIBITHI, COOJIOIATh MpaBUiIa
TEXHUKH 0€30MIaCHOCTH;

- BOCHUTBIBATH AJIEMEHTHI YKOJOTUYECKOU KYIbTYPHI;

OTaM4YUTeJIbHON 0COOCHHOCTHIO TAHHOW MPOTPaMMBI SIBJISICTCS TO, YTO 3aHSATUS MPEAIONAraloT HE TOJBKO 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 peakTHUBaMM, IUIAHUPOBATH CaAMOCTOSITENIbHYIO padOTy HajJ BBIOpaHHOW TeMOH, OQOPMISATH MPaKTUUECKUE
paboTHI.

DopMBbI 3aHATHA:

-['pynnoBas

- UnuBuyansHas

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

- ¢(hOpMHUPOBAHHOCTH MO3HABATENBHBIX HHTEPECOB, UHTEIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN ydaruxcs;
- CaMOCTOSITEJIbBHOCTh B TPUOOPETEHNUU HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUMH;

- MOTHBaLM 00pa30BaTEIbHOMN EATEIbHOCTH MIKOJbHUKOB HA OCHOBE TUYHOCTHO OPUEHTHPOBAHHOTO MOIX0/1a;
MeranpeamerHsie:

Pecynamuenvie YV/I:

- CaMOCTOATENLHO (POPMYIMPOBATH TEMY U IIEJIH YPOKa;



- COCTaBIIATH IUIAH pPelIeHUs] y4eOHON MpoOIeMbl COBMECTHO C YUUTEIEM;
- paboTaTh 1O IJIaHy, CBEPSSI CBOM JEUCTBHUS C LIETbIO, KOPPEKTUPOBATH CBOKO ACSITENILHOCTD;

- B JIMAJIOTE C YUUTEJIEM BbIpaOAThIBATh KPUTEPUH OLIEHKU U OIIPENEIATh CTENEHb YCIEITHOCTU CBOEH pabOThl U pabOThI
IPYTUX B COOTBETCTBUU C ITUMU KPUTEPUSIMU.

lloznaeamenvnvie YV/I:

nepepadaThIBaTh U MPe0OPa30BhIBATh HHGOPMAIIUIO U3 OAHOM (POPMBI B IPYTYIO (COCTABIISTH IJIaH, TAOJIUILY, CXEMY);

IMOJIb30BAaTHCA CJIOBAPAMM, CIIPABOYHUKAMMU,

OCYHICCTBJIATH aHAJIN3 U CUHTC3;

YCTaHABJIMBATb MPUYIWMHHO-CJICACTBCHHBIC CBA3H,

- CTPOUTD PACCYXKICHUS,

Kommynukatusasie YV /I:
- BBICKa3bIBaTh U 00OCHOBBIBATh CBOIO TOUKY 3PCHUS;

- CJIYIWIATh U CJBIIIAThH APYTUX, TBITAThCS MPUHUMATH HHYIO TOUKY 3pEHUS, ObITh TOTOBBIM KOPPEKTHUPOBATH CBOIO TOUKY

3peHUs;

- JOKJIIaAbIBaTb O PpE3yJIbTaTax CBOCIO HCCIICAOBAHWA, Y4aCTBOBATL B AMCKYCCHH, KPATKO M TOYHO OTBCYATH Ha

BOIIPOCHI, HCTIOJB30BaTh CIIPABOYHYIO JINTEPATYPy U IPYTHUe UCTOUHUKHN MHPOPMAIINH;
- JIOTOBApUBATHCS U MPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JEATEIbHOCTH; 3a]1aBaTh BOIIPOCHL.

IIpenmeTHbIe pe3yJIbTATHI:



B nosmasamenvHou cghepe: — naBaTh OINpPEAENCHUS HM3YyYEHHBIX TMOHATUH; — OMHUCHIBATH JEMOHCTPAIIMOHHBIE U
CaMOCTOSATENbHO MPOBEAEHHBIE YKCIIEPUMEHTBI, UCIOJIb3YSl JIJISl 3TOI0 €CTECTBEHHBIN (PYCCKUI) SA3bIK U SI3bIK XUMHUH; —
KJIacCU(UIIMPOBATH U3YyUEHHBIE OOBEKTHI U SBJICHUS; — JE€JIaTh BBIBOJBI U YMO3AKIIOUCHUS U3 HAOIIOJCHUHN, N3YUEHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEH; — CTPYKTYPUPOBATh U3yUYEHHBIH MaTepHall U XUMHUECKYIO0 HH()OPMAIIHIO, TOTYYCHHYIO

N3 JPpYyrux nCTOYHHUKOB,

B yennocmuo-opuenmayuonnoti cgpepe: — aHanM3upoBaTh U OLICHUBATH TOCIEACTBUS JIJIs1 OKPYXKAIOIEeh cpelibl ObITOBOM
U TIPOU3BOJICTBEHHOMN JESATEILHOCTH YEJIOBEKA, — Pa3bsSCHATh HA MPUMEPAX MATEPUAIBHOE €IMHCTBO M B3aMMOCBS3b
KOMIIOHEHTOB KMBOW U HEKMBOM MPUPOABI U YEIOBEKA KAK BaXKHYIO YaCTh 3TOTO €IMHCTBA; — CTPOUTH CBOE TIOBEJICHUE

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

B mpyooeoii cghepe: — mianupoBaTh W MNPOBOJUTH XUMHUUECKUN OKCIEPUMEHT; — UCIOJb30BaTh BEIIECTBA B

COOTBCTCTBHH C UX IIPCAHAZHAYCHNCM H CBOﬁCTBaMH, OIIMCAaHHBIMH B HHCTPYKIUAX 110 IIPUMCHCHHUIO.

B cqbepe bezonacHocmu HcU3HeoesmeabHoCmu. — OKa3bIBaTh IECPBYIO IMOMOLIb IIPU OTPABJICHUAX, OXKOrax M APYrux

TpaBMax, CBSI3aHHBIX C BEIICCTBAMH M JIAOOPATOPHBIM 000PYIOBAHUEM.
Conepxxanue

Beenenne. O3HakoM/IeHHe ¢ KAOMHETOM XHMMHU M U3yYEeHUE NIPABUJI TEXHUKH 0€30I1aCHOCTH

Hemuoro u3 uctopun xumuu. Anxumus. XUMHs BUepa, CEroJHs, 3aBTpa. TexHuKa 0e30MacHOCTH B KaOMHETE XUMMUHU.
JlabopaTopHoe 00oOpyAoBaHUE. 3HAKOMCTBO C pPa3fAaTOYHBIM OOOpPYIAOBaHUEM JUIsl MPAKTUYECKHX U JTAOOPATOPHBIX
pabot. Ilocyna, e¢ Buabl u HazHaueHue. PeakTuBbl U ux Kiacchl. OOpalieHre ¢ KHUCIOTaMH, LIEIOYaMHU, SIIOBUTHIMU

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



pabotel. [lemMoHcTpamms. YauBuTenbHbIE ONBITHL. JlabopaTopHas pabGora. 3HAKOMCTBO ¢ OOOpYIOBaHUEM IS
MPAKTUYECKUX U J1a00OpaTOPHBIX PadoT.

«BemecTBa BOKpPYr Tedsi, orjsiHuch!» BemiecTBo, ¢dusnueckue cBoicTBa BemiecTB. OTIMYKME YHUCTBHIX BEIIECTB OT
cmeceit. CriocoOb1 pazaenenust cmeceil. Boma. MHoroe u mMbl 0 Helt 3Haem? Boga u e¢ cBoiictBa. UTO HEOOBIYHOTO B
Boze? Bona mpecHas u mopckas. CrocoObl OUUCTKH BOJIBI: OTCTaBaHue, (puiibTpoBaHue, ooe33apakupanue. CTOMOBBIM
YKCYC U YKCycHas 3cceHuusa. CBOWCTBa YKCYCHOM KHMCIOTHI M ee ¢u3nojornyeckoe BozjaeiictBue. [IutbeBas copa.
CgoiicTBa u mpuMeHeHue. Yaii, coctaB, CBOMCTBa, (PU3MOIOTHUUECKOE JACHCTBUE HA OpPraHU3M 4YesoBeka. MbUIO WU
Mb1a? OTIIHUME XO3SMCTBEHHOTO MbUIA OT TyasieTHOro. LllenoyHoil xapakrtep XO3sMCTBEHHOTO MbUIa. CTHUpaIbHBIE
MOPOIIIKK M JIpyTHe Moromue cpeacTBa. Kakue mopoiku camble omacHbie. Hamo nu omacaThes KUJIKUX MOOIIMX
cpeactB. JlochoHBI, TyXH, KpeMbl U Tipouas mnapdromepus. MoOryT Ju MNpeACTaBlATh OMAaCHOCTh KOCMETHYECKHE
npenaparbl? MOXHO JI caMOMYy HM3rOTOBUTH ayxu? MHorooOpasue JieKapCTBEHHBIX BellecTB. Kakue jiekapcTBa Mbl
0OBIYHO MOXKEM BCTPETUTH B CBOEH JoMaliHel anTeuke? ANTeuHbld Mo U ero cBoiicTBa. [louemy Hoa Hamo aepkaTh B
IJIOTHO 3aKyMOPEHHOW CKIISIHKE. «3€JIeHKa» WIM PacTBOp OpHITMaHTOBOrO 3eiieHoro. llepekuch Bojopoaa u
rugponeput. CBONCTBa NEPEKUCH BOAOPOAA. ACIHUPUH WIH AllETUICATUIMIOBAs KUCIOTa U €ro cBoiicTBa. OmacHOCTb
pu npuMeHeHun acnupuHa. Kpaxmai, ero cpoiicTBa u npumeHeHue. OOpazoBaHuEe KpaxMmalia B JIMCThSIX PACTCHUIA.
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. CoiicTBa Boabl. [Ipaktudeckas padoral.OuncTka BOIbI.

Jlaboparopnas padota 3. CBOMCTBa YKCYCHOUM KHUCIIOTHI.

Jlabopatopnas pabota 4. CBOMCTBA TUTHEBOM COIBI.



JlabopatopHas pabota 5. CBoicTBa Hasl.

JlabopaTtopHas pabota 6. CBOICTBa MbLIA.

JlabopatopHas pabora 7. CpaBHeHHE MoroIKX cBoMcTB Mbuta 1 CMC.
Jlabopatopnas pabota 8. U3roToBUM AyXu camu.

JIabopatopHas pabota 9. HeoObluHbIe CBOMCTBA TAKUX OOBIYHBIX 3€JIEHKH U HOJa.
JIabopatopnas pabora 10. [TosydueHue Kuciopo/ia U3 Mepekucu BoI0poa.
JlaGoparopHaspabotal 1. CBolicTBa acnupuHa.
JlabopatopHasipabotal2.CBoiicTBa kpaxmana.

Jlaboparopnas padotal3. CBoiicTBa ITIOKO3HI.

JlaboparopHasipabotal4. CBolCTBa paCTUTENHHOTO U CIMBOYHOTO MacCell.
«YBJIeKaTeJbHAas XUMMS VISl IKCIIEPUMEHTATOPOBY»

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 PA3JIMYHBIX Cpeax.
Jlabopatopnas pabotal5.«CekpeTHble YEpHIIAY.

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

JlaGoparopnas pabota 18.«Kak BeIOpaTh MIKOJILHBIN ME.

JlaGoparopHas pab6ota 19.«M3roToBieHHe MKOJIBHBIX MEIIKOB).



JIaGopartopnas padora 20.«Onpezaenenue cpeasl pacTBOpa ¢ MOMOIIBIO 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. IlpeseHtranms Kypca: Uend | 3aJadyd, OpraHu3anus 3aHATdd u ux crneudduxa. I[Ipeamer xumwuw.
[Ipoucxoxaenue cnosa "xumus". MeCTO XUMHM CpEeIH HAYK O IIPUPOJE.

[Ipaktuka. 3HakOMCTBO C rpynmoi. MHCTpyKTak MO MpaBuiiaM MOBEJAEHUs Ha 3aHATUAX. [IpakTtudeckas pabora
«3HaKOMHUMCS ¢ XUMUYECKOU JlabopaTopueii, ee 000opya0oBaHUEM, C MpaBuiIaMu 0€30MacCHOCTU B HeM». JlemoBast urpa
«IInanupoBanue pabOThl 00bEIMHEHNS HA YUEOHBIN TO1». 3HAKOMCTBO C KaJleHAApPEM KOHKYPCHBIX MEPOIPHSITHIA.
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 - NepBbIii
0o0BEKT M3yueHus uenoBeka. [IpeBpamieHue BemiecTB ApYr B Apyra. Xumudeckas peakuus. llpusHaku u ycioBus
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. I[Ipaktuyeckue padotel: 1. M3yuaem cBoiicTBa BemiecTB. 2. [IpoBoaMM XUMHUYECKHE 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 JO0 OECKOHEUHOCTU? ATOM - HeieiMMasi 4acTulla, COCTaBHas
4acTh BCEX BellecTB. MoneKkynbl. XUMUYECKUH 31eMEHT. BemecTBa npocTeie U CioxHble. O3HAKOMIIEHHE C CUMBOJIAMU
sanemenToB. CumBosiel H, 0, S, P, C, I, Br, Cl, Si. [lonstne xumuueckorr ¢opmynbl. UnCThIE BemeCTBA M CMECH.
OpHoponHble UM HeogHOKpaTHble cMmecd. (CrocoObl  pa3/lBOGHHsS CMeced: oTcTauBaHue, (PUIBTpOBaHUE,
NepEeKpPUCTAIITU3ALINS, IEPETOHKA, XpoMaTorpadusi.

[IpakTtuka. Jlabopatopubie pabotel: 1. Mopaenupyem xumudeckue Qopmynsl. 2. ['otoBum cmecu. Ilpaktuueckue
paboter: 1. OuncTka MNOBapeHHOM cOJMM (QUWIBTPOBAHMEM U BbiMapuBaHueM. 2. Od4HCTKa MEIHOr0 KyIropoca
nepekpuctaunsanud. [longsenenue ntoros moayns. Mrpa-sukroprHa « XuMusi BOKPYT MEHS.

Kakue 0b1BalOT BelecTna.

Teopus. Knaccudukaiusi BenecTB Ha MPOCThIE U CIOXKHBIE. [[eeHre MpOCThIX BEIIECTB HA METAUIbl M HEMETAJUIbI.
CumBonnl metamioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero otkpeitue. [lonyuenue
KHCIIOpoJa U3 TepmaHraHata kanus. CoOupanue KHUCIOpoAa NIBYMs CIIOCOOAMH: METOJIOM BBITECHEHHS BO3IyXa U
METOJIOM BBITECHEHUS BOAbl. Onpenenenue kuciopoaa. ['openue cepol, yriis U xkene3a B kuciaopoae. Bonopon - camblii
nerkui ra3. Ucropust ero otkpeitus. ['openune Bomopoaa "I'pemyuas cmech". OmnpeneneHue BOAOPOAA, MOTYyYEHHUE.
VYrnekucneiii ra3. [lonydyenue ero u3 Mpamopa wiu mena. OnpeneneHue yriekucioro ra3a ¢ moMoOIIb0 W3BECTKOBOM
BoJbl. CocTaB Bo3ayxa. M3yuenue cocraBa Bo3ayxa. Pons A.JlaByaswe. [lonsiTue 006 nHepTHBIX razax. HeoH, apros, ux
npuMeHenne. Kuciorel. Kucnotel B mpupojie. PacTBopenure KucioT B Bojie. JleHCTBHE CEpHOM KUCIOTHI HA TKaHb. Mepbl
IIPEIOCTOPOKHOCTH IIpH padboTe ¢ KkuciaoTaMu. [lelicTBue KUCIOT Ha mHANKATOphl. OcHOBaHUs. PacTBOopeHrne 0CHOBaHUI
B Bojie. lllenoun. JleiicTBue mienoyeit Ha OpraHU3M 4YesoBeka. Mepbl IPEAOCTOPOKHOCTH MPU pabOTe CO IIeI0YaMHu.

HeiictBue menouyeit Ha wHANKaTopbl. Comm. Kakume OwiBator comu? Comm B mpupone. [loBapennas conb. Poub



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

[TpaxTuka. JlabopaTtopHeie padotsl: 1. M3ydyaem cBoiicTBa MetamioB. 2. PaccMaTpuBaHue CIIaBOB MEAM M Kenesa. 3.
OOnapy>keHue KHUCIOT B MpoJayKTax mnutanusa. 4. JlefcTBHs MHAMKATOPOB Ha KHUCIOTHI W Ienoud. 5. PacTtBopenue
ocHOBaHuil B Boje. 6. PaccmarpuBanme oOpasuoB coneld. I[lpaktuueckue padotel: 1. Ilomywaem, 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. PU3NYECKNE U XMMHUYECKUE CBOMCTBA BewlecTB. [IpeBpanienus BemecTs aApyr B apyra. [IpusHaku u
YCIOBHSI TEYEeHHs XUMHUYeckoill peakuuu. CoctaB BemecTB. Xumuueckas (opmyna. BanentHocts. Omnpenenenue
BaJICHTHOCTH 110 XUMUYECKOU popmyrie. 3aKOH COXpaHEHHS MacChl BEIIECTB. XUMUUECKHE YPaBHEHUS.

[Ipaktuka. Ilpaktuueckass pabota «lIpeBpamienuss BemecTB Jpyr B JApyra», «OmnpeneneHue BaJE€HTHOCTH 10
XUMHUYECKON (QopMye», «3aKOH COXpaHEHHUs MacChl BemiecTBy». Pemienne xumudeckux ypaBHeHui. [lonroroBka k
KoJIOKBUYMY. Ilonsenenune ntoros Moayiist. KomiokBuym «SI3bIk XuMum».

N3yyaem xumMn4eckue peakumu.

Teopus. CymHOCTh XUMHYECKON peakIuK. THITBI XMMUYSCKUX PEaKIMi: pa3oKeHUs, 3aMelIeHusT 1 oOMeHa. Peakim
9K30- U SHAOTEepMUYecKkue. Peakiiuu oopatrumbie 1 HeoOpaTuMble. CKOPOCTh XUMUYECKHUX peakuuid. 17

[Ipaktuka. JlabopatopHbie ombIThl: 1. Pa3noxkeHue MmanaxuTa MpU HarpeBaHUM. 2. 3aMelleHHe MeAU B PAacTBOpPE

xjopuaa Meau (2) sKeae3oMm.



MHoroo0pa3ue BelecTs.

Teopusa. Knaccudukamuss m cBoiicTBa BemecTB. MHoroooOpasue BemiecTB. Kiaccudukanus BemecTB MO COCTaBy.
Oxkcuppl, ux cocras. [lomydeHne OKCUI0OB peaklUeil TOpeHUsI IPOCTHIX U CI0XKHBIX BemiecTB. CocTaBieHUE YpaBHEHUI
PEAKIHMU TOPEHHUS CIIOKHBIX BEIIECTB. Y CIOBHUS BO3HMKHOBEHHS W MPEKPALICHUS TOPEHHS. MeEIIeHHOe OKHCIIEHUE.
Mepsl npenynpexaeHus noxapon. Knaccudukaiusi oKCUI0B Ha OCHOBHbBIE, KUCIOTHBIE, amoTepHble. Kuciaorsl, ux
cocTaB, Kiaccu(UKalusi Ha KHUCJIOPOJIOCcoJepkaliue W OECKUCIOPOJHbIE, HAa OJHOOCHOBHBIEC, JBYXOCHOBHBIE U
TPEXOCHOBHBIE. KHCIOTHBIN OCTaTOK. Bale€HTHOCTh KHCJIOTHOTO OCTaTKa, POJIb KUCIOT JJISI OPraHU3MOB PACTEHUM,
AKUBOTHBIX U 4YenoBeka. OcHoBaHUs, UX cocTaB. ['mupookcorpynma. lllenoun u HepacTBOprMBIE B BOJAE OCHOBAHUS,
cocTaBiieHre (OopMyJl COJEeH IO BAJICHTHOCTH MeTajula M KHUCJIOTHOro octrartka. Kmaccudukanus cosiel Ha cpeaHue,
KUCIIBIE M OCHOBHBbIE. [IumieBas coma W MajnaxuT KaKk OPUMEPBl KUCIOW M OCHOBHOM COJIEM, COJM OpPraHW3Mbl B
OopraHu3Me yejaoBeKa. Peakius HelTpanu3anuu.

[Ipaktuka. Jlaboparopusie paboTel: 1. PaccMoTpeHune o0pa3noB OKCHIOB, OCHOBaHMM, coieil. 2. HccnegoBanue
MIPOAYKTa TOpPeHUs yris B Kuciopoje. 3. O3HaKOMIIGHHE CO CBOMCTBAMU THIPOKCUJIOB HATPHs, Kaablus, Meau (2) uiau
xenesa (3). 4. BsaumoeiicTBue menoueii ¢ kuciotamu. 5. BzaumoaecTBiue HEpacTBOPUMBIX OCHOBAHUH C KUCIIOTAMHU.

ATOM - COCTaBHas 4acTh BEIIECTB.

Teopusa. Atom. CnoxHbiii coctaB atoma. OTKpbITHE 3JIeKTpOHOB B aroMe. OmbiThl D.Pesepdopra mo OTKpHITHIO
aTOMHOTO sijipa. 3apsij aToMHOro siapa. Monenu aromoB. [lnanerapnas monens atoma O.Pesepdopaa. AGcontoTHas U
oTHocuTenbHass atomHas macca. CocraB simep atromoB. [Ipotonsl. HelTponsl. M3o0Tomnbl. XUMUYECKUI SJIEMEHT -
Pa3HOBHIHOCTh aTOMOB C OJMHAKOBBIM 3apsnoM siapa. [lonstue o0 nonax. [lpaktuka. M3roroBnenue Mojenu atoma.
[TonBenenue nrtoroB Mmoayst. Kpyrisiit cton «B3risig Ha MUp BOKPYT HAC C MOMOIIBIO XUMUM.

«4Yto mbI y3Hauu o xumuu?»O0600111eH1E Kypca-2 Jaca.



Ne Tema Kou-Bo ®opma Mecto dopma Hara OoOopynoBanue
n/n 4acoB 3aHATHSA NMPOBeACHUA koHTpoass | I[lnan | Dak
T.
BBenenue
1 BBoanblii uncTpykTax mo Th 2 Becena KaOuuer
IIPY POBEICHUHT
J1a00paTOPHBIX padoT.
O3HaKomieHue ¢ KAOUHEMOoM XUMUU U U3y4YeHUue nPasul MmexXHUKu 6e30nacnocmu
2 [Tpubops! a5 HAYYHBIX 2 Becena KaOuuer
HCCIICAOBAHMIA,
nabopaTtopHoe 000pyI0BaHUE
3-4 N3ydenue nmpaBuil TEXHUKU 2 [Ipaktuueckoe | Kabuner 3auer
0e30macHOCTH 3aHSITHE
«BemmecTBa BOKpPYT Te0s1, OTJITHUCH!»
) CsoiicTBa Bemiects. Paznenenne | 1 Jlaboparopuoe | Kabuner Odopmiienne
CMECH KpacuTeleH. 3aHATHE 71a00paTopHO
TO 3aHATHUS
6 CaoiictBa Bonbel. OuncTka Bogsl. | 1 Jlaboparopuoe | Kabuner Odopmiienne
3aHSTHE n1abopaTopHO
TO 3aHATHUS
7 CBoiicTBa YKCYCHOW KHCIIOTHI. 1 Jlabopatopuoe | Kabuner Odopmnenue
3aHSTHE n1abopaTopHO
TO 3aHATHUSA
8 JlabopaTopHas pabora 4. 1 Jlabopatopuoe | Kabuner Odopmnenue
CBoiicTBa MUTHEBOI COJIBI. 3aHSTHE n1abopaTopHO
r0 3aHATUS
9 JlabopaTopHas pabora 5.1 Jlabopatopuoe | Kabuner Odopmnenue
CoiicTBa yasl. 3aHSTHE n1abopaTopHO
IO 3aHATHSA
10-12 | JTabopaTopHas pabota 6.3 Jlaboparopuass | KaOuner Odopmienue
CaoiicTBa MbuIa. M3roToBrneHue paborta n1abopaTopHO
MbIJIa B IOMAIIHUX yCIOBHIX i paboTHI
13 JlabGopaTopHas paborta 7.1 Jlabopatopnas | Kabuner Odopmnenue




CpaBHEHHE MOIOIIUX CBOWCTB pabora 71a00paTopHO
Mmbu1a 1 CMC. i paboTHI
14-15 | JIabopaTopHas pabora 8. Jlaboparopuass | Kabuner Odopmnenue
W3rotoBuM 1yXxu camu. pabota 71a00paToOpHO
i paboTHI
16 JlaboparopHas paboTta 9. Jlaboparopuass | Kabuner Odopmnenue
HeoOpruHbIe CBOMCTBA TAKUX paborta 1abopaToOpHO
OOBIYHBIX 3€JICHKH U HoAa. i paboTHI
17 JIaboparophas pabora 10. Jlaboparopuass | Kabuner Odopmnenue
[Tonmyyenue kucnopoaa u3 pabora 71a00paTopHO
MEPEKUCH BOJIOPOJIA. 1 paboThI
18 JlaboparopHuasipaboral 1. Jlaboparopuass | Kabuner Odopminenue [udposas
CaoiicTBa acnupHHa. paborta n1abopaTopHO nabopatopus Releon
11 paboTHI (matuuk pH)
19 JlaboparopHasipaboral2. Jlaboparopuass | Kabuner Odopmrnenue
CBoiicTBa Kpaxmaiia. pabota 71a00paTopHO
11 paboThI
20 JlaboparopHas paboral3. Jlaboparopuass | Kabuner Odopmnenue
CBOIICTBa TITIOKO3HI. pabota 71a00paTopHO
11 paboTHI
21 JlabopaTopHaspaboral4. Jlabopatopnas | Kabuner Odopmnenue
CBoiicTBa  pacTMTENBHOTO U pabota 1a00paToOpHO
CIIMBOYHOI'O Macedl. 1 paboTHI
Xumus B ObITY
22 Buipl OBITOBBIX XUMHUKATOB [Mpaktnueckoe | Kabuner Odopmnenue
3aHSTHE 3aHATHUS
23-24 | Pa3HOBHIHOCTH MOOIIUX [Ipaktuueckoe | Kabuner Odopmnenue
CpeAcCTB 3aHATHE 3aHSITHS
25 Crnnuku u Oymara: oT HCTOpUU [Ipaktuueckoe | Kabuner Odopmnenue
M300peTeHus 10 HAIIUX THEH 3aHSTHE 3aHSATHUS
26 Hcropus creknonenus. [Ipaktuyeckoe | Kabuner Odopmiienne
3aHATHE 3aHITHS
27 Kepamuka: ot ncropuu [Ipaktnueckoe | Kabuner Odopmnenue
M300peTeHus 10 HAIIUX JTHEeH 3aHSTHE 3aHATHUS
28 XuUMUSL U KOCMETUYECKHE ITpaktuueckoe | Kabuner Odopmnenne




cpencTBa 3aHATHE 3aHATHUS
29-30 | IIpakTuueckas pabota Neb. 2 [Ipaktnueckoe | Kabuner Odopmnenue
BriBenieHNe MATEH PIKaBUUHBL, 3aHATHC aHATHA
YEePHIJI, JKUPa
«YBileKaTeJbHAsI XUMHUS JJIsl IKCIIEPUMEHTATOPOBY
31-32 | CumnaTuveckue yepHuia: | 2 JlaGopatopnas | Kabuner Odopmnenue
Ha3HAa4YCHHE, mpocTeimme paborta nabopaTopHO
pELeITHI.. JlaGopaTopHas 1 paboThI
paborals5. «CexpeTHble
YEePHHIIAY.
33-34 | Uctopusi MBUIBHBIX MY3bIpEl. | 2 Jlaboparopuass | Kabuner Odopmnenue
@u3KKa MBUIBHBIX ITY3bIPEH. pabora 1ab0paTopHO
JlaGopaTopHas paboral7. 1 paboThI
«MBUIBHBIE OTBITEHI.
35-36 | CoctaB  mKospHOro  Mena. | 2 JlaGoparopnass | Kabuner Odopmiienne
JlabopaTtopHas padota 18. «Kak paborta nabopaTopHO
BBIOpATH MIKOJIBHBIA MEI. i paboTHI
Jlabopatopnas  pabdora  19.
«M3roroBnenue IIKOJIbHBIX
MEJIKOBY.
37-38 | Jlaboparopuass ~ pabora  20. | 2 Jlaboparopuass | Kabuner Odopmnenue [udposas
«Omnpenenenue cpelpl pacTBopa pabota 1a00paToOpHO naboparopus Releon
C TIOMOIIBIO HHJIUKATOPOBY. 11 paboTHI (matuuk pH)

Nunukatopsl. HN3menenue
OKpacKu WHIUKATOPOB B
Pa3IMYHBIX Cpelax.
Jlabopatopnas  pabdora  21.
«IIpUroToBiieHHE PACTUTEIBHBIX
WHJIUKATOPOB W OMpe/eNieHue C
nomoIbio HuX pH pactBopay.




39-40 | JIaboparopHas paboral6. JlaGopatopnas | Kabuner Odopmnenue
«[lomy4yenne aKBapebHBIX paborta nabopaTtopHO
Kpacok». CocTaB akBapelbHBIX i paboThI
kpacok. [IpaBuna oOpamienus c
HUMU
CpoiicTBa BelecTBa
41-44 | Mup TaK MHTEpPECEH, HO KaK €ro [Ipaktuyeckoe | Kabuner dorooTyer
MIOHSITh 3aHSTHE
45-48 | CoiicTBa BEIIECTB, [IpakTrueckoe KaOuuer
MIPEBpAILEHHs BELIECTB APYT B 3aHATHE
Apyra
49-51 | U3yueHue cocTaBa BEIIECTBA - [IpakTrueckoe KaOuuer
[EHTPAIbHOE 3BE€HO XUMHHU 3aHATHE
Kakue ObIBalOT BellecTBa
52-55 | Kakue ObIBaIOT BEIIECTBA [Ipaktnueckoe | Kabuner
3aHSTHE
56-59 | SI3bIK XUMHUHT [Ipaktnueckoe | Kabuner
3aHATHE
MHoroo0pa3sue Beuecrs
60-63 | M3yyaeM XUMHYECKHE pPEaKIIUU IIpaktnyeckoe | Kabuner
3aHATHE
64-67 | MHOr0oOOpa3ue 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
i paboThI (maTumkx

ANEKTPOIPOBOTHOCT
n); 3 cTakaHa
XUM.00BEMOM 50 M1,
HIIaTeNb WA
JIOTIaTOYKa, TBEPABIT
XJIOPUJ] HATPHSI.




[udposas nabopaTopus

73-74 | OuuncTka BOJBI OT PAaCTBOPHUMBIX JlaGopatopnas | Kabuner Odopmnenue Hudposas
npuMecen paborta nabopaTtopHO naboparopust Releon
i paboThI (matumk
3JIEKTPOIIPOBOTHOCT
n),
75-76 | OnpeneneHue TeMIEpPaTyphl JlaGopatopnas | Kabuner Odopmnenue Hudposas
KPUCTAJITN3AI[MU BEIIECTBA paborta nabopaTopHO naboparopust Releon
i paboThI (matumk
TEMIIEPaTyphbl);
77-78 | 3yuenne GpU3NIECKUX CBOICTB Jlaboparopuass | Kabuner Odopmiienne [Mudposas
METaJIJIOB pabora 1abopaToOpHO nabopatopus Releon
1 paboThI (maTamk
TEMIIEPATYPhl);
79-80 | Onpenenenue CTpyKTYphI Jlaboparopuas | Kabuner Odopmnenue Hudpoas
TJIAMCHH paborta 1abopaTopHO naboparopust Releon
i paboThI (matumk
TEMIIEPaTypBbl);
81-82 | Dk30TepMUUECKHE PEAKITUU Jlaboparopuass | Kabuner Odopmnenue [udposas
pabora 1abopaToOpHO nabopatopus Releon
11 paboTHI (maTumx
TeMIepaTyphbl);
83-84 | DHpoTepMuUecKue peakuu JlaGoparopnass | Kabuner Odopmiienue [Mudposas
paborta nabopaTopHO nabopatopus Releon
1 paboThI (matumk
TEMIIEPaTyphbl);
85-86 | IlepeHachIeHHBIC PACTBOPHI Jlaboparopuass | Kabuner Odopmrnenue [udposas
pabota 1a00paToOpHO nabopatopus Releon
11 paboTHI (maTumx
TeMIIepaTyphbl);
87-88 | DnexrpomuTHyecKast Jlaboparoprast | Kabuner Odopmiienne [Mudposas
JAUcCcoLUaus pabota 1a00paTopHO nabopatopus Releon
it paboTHI (maTumk
3JIEKTPOIPOBOTHOCT
n);
89-90 | CunbHble U cradble Jlaboparopnass | Kabuner Odopmiienne [Tudposas




AJIEKTPOJIUTHI paborta 1abopaTOpHO nabopatopus Releon
1 paboTHI (maTamk
AJIEKTPOITPOBOTHOCT
n);
91-92 | BnusiHre TeMIiepaTyphl Ha Jlaboparopuass | Kabuner Odopmnenue [udposas
JTUCCOITHAITHIO paborta 1abopaToOpHO nabopatopus Releon
1 paboThI (maTamk
AJIEKTPOIIPOBOTHOCT
U M TeMIIEPaTypHI );
93-94 | BiusHue KOHUEHTpAIUU JlaGoparopuast | Kabuner Odopmiienne [Mudposas
pacTBOpa Ha IUCCOIUAITUIO pabora 1abopaToOpHO nabopartopus Releon
1 paboThI (maTamk
JIEKTPOITPOBOTHOCT
n);
95-96 | BnusiHMEe pacTBOPUTEIS HA Jlaboparopuass | Kabuner Odopmrnenue [udposas
JTUCCOITHAITHIO paborta 1abopaToOpHO nabopatopus Releon
1 paboThI (maTamk
JIEKTPOITPOBOTHOCT
n),
97-98 | Onpenenenue pH pacTBOpoB. Jlaboparopuass | Kabuner Odopmnenue [udposas
pabota 1a00paToOpHO nabopatopus Releon
i paboTHI (matuuk pH);
99- Peaxmus HeliTpanuzanuu. JlaGoparopnast | Kabuner Odopmiienne [Mudposas
100 B3aumopeiicTeue rufipokcuaa pabota 1a00paToOpHO nabopatopus Releon
HAaTpHs C COJITHOM KHCIIOTOM. 1 paboThI (matuuk pH);
101- | CoiicTBa OpOMHOM BOJIBI JlaGoparopuass | Kabuner Odopmnenue Hudponas
102 pabota 1a00paToOpHO nabopatopus Releon
11 paboTHI (1aT4MK ONTUYECKOU
IUIOTHOCTH);
103- | [InaBneHue U KpUCTAIIU3ALUA JlaGoparopnass | Kabuner Odopmiienue [Mudposas
104 Cephl paborta nabopaTopHO nmabopatopus Releon
i paboTHI (maTumk
TEMIIEPaTyphbl);
105- | Jleruapatanus comueit JlaGoparopnass | Kabuner Odopmiienne [Mudposas
106 paborta 1a00paTopHO naboparopust Releon

i paboTHI

(maTumk




| Temmeparyps);

«YTO MBI Y3HAJIH 0 XUMMH?».

107 «UTO MBI Y3HAIH O XHMHH ?». Kpyrasiit cron | Kabuner Oecena
Kpyrusbiii cron
108 «UTO MBI Y3HAIH O XUMHH ?». Kpyrasiit cron | Kabuner Becena




