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IosicHUTe/ILHAA 3aNIMCKA
HanpaB/jieHHOCTh NPOrpaMMBbl — €CTECTBEHHOHAYYHAas!
Bo3pact odyuarommuxcsi: ot 12 net no 15 ner.
Cpok peasuzauuu nporpammsl: 1 ron, 108 yaca.
PaGouas mporpaMmma 3aHSITHII BHEYPOUHOU AESATEIBHOCTU MO XUMHUHM « XUMHS BOKPYT Hac» MpeaHa3HayeHa JJis
OpraHu3alliy JOTIOTHUTEIHHOTO 00pa3oBaHusl oOydaronmxcs 7-9 kinaccos
Peanuzanms mporpamMmer 00ecriednBaeTCss HOPMATHBHBIME JJOKYMECHTAMMU:
1. ®enepanpubiii 3akoH o1 29.12.2012 Ne 273-@3 (pen. ot 31.07.2020) «O6 obpaszoBanmm B Poccwuiickoii
®denepanun» (¢ U3M. U J101., BCTyI. B cuiy ¢ 01.09.2020).
2. Meroauyeckue  PEeKOMEHAALMKM 1O  TPOEKTUPOBAHHWIO  JOMOJHHUTEIBHBIX  00IIe00pa3oBaTeIbHbIX
oOmepazBuBaronux nporpamm ot 18.11.2015. MunuctepctBo o6pa3oBanus u Hayku PO
3. Ilpodeccuonanbhsiii crangapt «[legaror (memarornyeckas AesTEIbHOCTD B IOIIKOJIBHOM, HAYaIBHOM 00IIIEM,
OCHOBHOM 00111€M, CpeJTHEM 001IeM 00pa30BaHNM ), (BOCTIUTATENb, YUUTEIb)»
4. TTpuka3 MunuctepctBa npocserieHus: Poccuiickoit @eneparuu ot 9 Hosiops 2018 r. Ne 196 «O6 yTBepxkaeHUH
[Topsinka opraHu3alivy U OCYIIECTBICHUSI 00pa30BaTEeIbHON
AESTENIbHOCTH IO JOTIOJHUTEIBHBIM 00111e00pa30BaTeIbHBIM TPOTPaMMaM)
5.®enepanbubiit 3akoH oT 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B PDy»

6.DenepanbHbIi NPOEKT «Ycnex Kaxaoro pedenka» (yrB. 7 nexadps 2018 r.)



JlomonHuTenbHAs 001eo0pa3oBaTeibHas MporpaMMa «XUMHUSI BOKPYT HAc» JAaeT BO3MOKHOCTH KaXIOMy pEOCHKY
MOJIy4aTh JIOTIOJHUTEIbHOE 00pa3oBaHME MCXOJS M3 €r0 MHTEPECOB, CKIOHHOCTEH, CIIOCOOHOCTEH M 00pa3oBaTelIbHBIX
NOTPEOHOCTEH, OCYIIECTBISIEMBIX 3a TpenenaMu (eaepanbHbIX TOCYIApCTBEHHBIX OOpa30BaTENbHBIX CTAaHIAPTOB U
(benepalibHbIX TOCYIaPCTBEHHBIX TPEOOBAHMIA.

HampaBneHHOCTh MpOrpamMMbl  €CTECTBEHHOHAy4YHAasl, ITOCKOJIBKY OHAa MPEANoJiaraeT yriIyOJIEHHOE H3y4YeHHE
OpraHUYECKON U HEOPTraHUYECKOW XMMUU, PEIICHUE SKCIEPUMEHTAJIBHBIX U PACUETHBIX 3a7a4 MOBBIIIEHHON CI0KHOCTH IO
xumun. CozepxaHue MPorpaMMbl « XUMHUSI BOKPYT HAac» MOMOXET mojapoctkaM 13-15 et pacmuputs 1 yriayOUTh 3HAHHS 110
XUMUH, YCOBEPIIEHCTBOBATh YMEHUS UCCIIEI0BATh

B cucreme ecTecTBEHHOHAay4YHOrO0 OOpa30BAHMS XMMHUS 3aHUMAET BaXXKHOE MECTO, ONPENEIIEMOE POJIbI0 XUMHYECKOU
HayK{ B TO3HAHUU 3aKOHOB MPUPOJIbI, B MATEPUATILHOM KM3HU OOIIECTBA, B PEIICHUH II00ATBHBIX MTPOOJIEM YEeIIOBEUYECTRA,
B (popMHUpPOBaHUN HAYYHOU KapTUHBI MUpA.

JononHutenbHas oOuieoOpazoBarenbHas nmporpaMMa «XUMHsI BOKPYT Hac» CO3[aHa, 4TOObl B MPOLECCE MOTYyYEHUs
JIOTIOJIHUTEIBHOTO XUMHUYECKOro O0pa30BaHUs ydalldecs MpHOOpend XHMHMUYECKHE 3HaHMs O 3aKOHaX M TEOpHsX,
OTpaXaroIMX OCOOCHHOCTH XHMHUYECKON (POpPMBI JBHIKEHHMSI MATe€puu, MNPUOOpENH YMEHHS M HaBBIKM B IMOCTAHOBKE
XUMHUYECKOTO IKCIIEPUMEHTA, B pabOTE C HAYYHOU U CIPAaBOYHOM JIUTEPATYpPOM, HAYUMIIUCH JIeJIaTh BHIBOIBI IPUMEHUTEIHHO
K KOHKPETHOMY MaTepuaity u 0ojiee oO1Ire BbIBOJbI MUPOBO33PEHUYECKOIO XapakTepa. M3yuenne XuMuu momMoraer noHsITh
o0lue 3aKOHOMEPHOCTH TMpoLEecca MO3HAHMS TPHUPOAbI YEIOBEKOM, METO/IbI aHAJIOIMU M AKCIIEPUMEHTA, aHAIU3 U CUHTE3
MO3BOJIAIOT MOHATH HAYKY BO BCEM €€ MHOT00Opa3Hu.

XUMHYECKUE 3HaHUSI HEOOXOUMBI YUAIIUMCS B TIOBCEAHEBHOMN KU3HU, IPOU3BOJACTBEHHOMN AESITEIbHOCTH, TPOJOJIKEHHUS

oOpa3oBaHMsl U TMPABUIBHON OpPUEHTALMM TMOBEAEHUS B OKpykaromier cpene. IIporpamma «Xumusg BOKpYr Hac » JOaeT



yYaIuMcsi BO3MOXKHOCTh BBIOpaTh Mpoduiib 00y4eHHs, TOMONMHUTh 3HAaHUA O Mpodeccusax, paclIupuTh 3HAHUS MpEeaAMETa
XUMHH, HEOOXOJUMBbIE AJIs [TOJIy4YEHUs JaJIbHEHIIIET0 00pa30BaHusl.

JlomonHuTeNbHAs 00IIe00pa3oBaTeabHas mporpaMMa « XuMuUsi BOKpYT Hac" cocTaBiieHa ¢ yueToM obopynoBanus "Touka
pocra".

HoBu3Ha nporpaMMbl COCTOUT B TMYHOCTHO-OPUEHTUPOBAHHOM 00y4eHUU. POIIb yuuTeNst COCTOUT B TOM, YTOOBI CO3/1aTh
Ka)XI0My 00y4aroliemMycs Bce yCJIOBUs, AJI1 HauOoJjee MOIHOIO PacKpbITUS U pealu3aluu ero cnocooHocreil. Co3nars Takue
CUTYallMU C MCIIOJIb30BAaHUEM PA3IMUHBIX METOJI0OB O0yUEHUs, IPU KOTOPBIX Kax bl 00yUaroluiicss npuiaaraeT CoOCTBEHHbBIE
TBOPYECKUE YCUIINA U MHTEJUIEKTYAJIbHBIE CIOCOOHOCTH MPH PELIEHNUHN TOCTaBICHHBIX 3a/1a4.

AKTYaJIbHOCTh NPOTrpamMMbl «XUMUSI BOKPYT Hac» CO3/aHa C 11eJibl0 (OPMUPOBAHUS MHTEpPECAa K XUMUH, PACIIUPEHUS
Kpyro3opa yuyanmxcs. OH OpUEeHTUPOBaH Ha yyammxcs 7-9 KiIaccoB, TO €CTh TaKOro BO3pacTa, Korjga pedaraM CTaHOBHUTCS
MHTEPECEH MUP, KOTOPBIM UX OKPYKAaeT U TO, YTO OHU HE MOTYT OOBSICHUTD, a CIIELIMAJIbHBIX 3HAHUH ellle He XBaTaeT. JleTu ¢
POXKICHUSI OKPY>KEHBI Pa3IMUHbIMH BEILIECTBAMU U JIOJKHBI YMETh 00paIiaTbcs ¢ HUMH.

IMenarornyeckas 1meaeco06pa3HOCTb MPOrPaMMbI CBsI3aHA C BO3PACTHBIMU OCOOCHHOCTSIMU JIeTel JaHHOTO Bo3pacTta 13-
15 ner: mr0603HATENBHOCTD, HAOTIOIATEILHOCTh; MHTEPEC K XUMUYECKUM TIPOLIeccaM; KeJIaHueM paboTaTh ¢ 1abopaTOPHBIM
o0opyoBaHuEM; OBICTPOE OBJIaICHUE YMEHUSIMU 1 HaBbIKaMU. Kypc HOCHUT pa3BUBaloOlLIy10, 1ESITEIbHOCTHYIO U MPAKTUYECKYIO
HaIPaBJIEHHOCTb.

Heap nporpammei: ®opmupoBaHue y ydamuxcsi rIIyOOKOro U YCTOMUMBOTO MHTEpEca K MUPY BEIIECTB M XUMHUYECKHX
MpeBpalleHnil, mpuoOpeTeHne HeoOXOAUMbIX MPAKTUUYECKUX YMEHUN U HABBIKOB IO JIA0OPATOPHON TEXHUKE.

3amavyu XUMHYECKOI0 KPYKKa

- pa3BUTh NO3HABATENbHbIE MHTEPECHl W HWHTEIEKTyaJbHbIE CHOCOOHOCTH B MPOLECCE MPOBEACHHUS XUMHYECKOTO

OKCIICPUMCHTA, CaMOCTOATCIbHOCTD HpI/IO6peT€HI/I$[ 3HAHMIH B COOTBETCTBUM C BO3HHKAOMMWMHU ) KU3HCHHBIMHU HOTpe6HOCT$IMI/I;



- pa3BUTh y4eOHO-KOMMYHUKATUBHbIC YMEHUS;

- (opMmupoBaHue ymeHHs HAOMIOAATh M OOBACHATH XUMHUYECKHE SIBIICHUS, MPOUCXOJSIINE B MpUpoje, ObITY,
JEMOHCTPUPYEMbBIE YUUTEIEM;

- (¢dopMHpOBaTh YMEHHE pabOTaTh C BEIIECTBAMH, BBITIOJIHATH HECJIOKHBIE XUMUYECKUE OMBITHI, COONIONATh MpaBuia
TEXHUKHU 0€3011aCHOCTH;

- BOCIIHUTBHIBATH 3JIEMEHTHI 3KOJOTUYECKON KYJIbTYPBI;

OTiIMYNTEIBHONH 0COOCHHOCTBIO JTAHHON IPOrPaMMBI ABIJISIETCS TO, YTO 3aHATHUS MPEANOJIAratoT HE TOJIBKO M3yYECHHE
TEOPETHYECKOT0 MaTEpHaIa, OHU TAK)KE€ OPUEHTUPOBAHBI HA PA3BUTHE NPAKTUYECKUX YMEHUN U HABBIKOB CAMOCTOSATEIIBHON
AKCIIEPUMEHTAJIBHON U HCCIEAOBATENIbCKON AESITENbHOCTH ydaluxcsa. PeOdra HayyaTcs CTaBUTh IMPOCTEUILINE OIBITHI,
paboTaTh C peakTUBaMHU, IIJIAHUPOBATh CAMOCTOSITENIbHYIO pad0Ty HaJ BEIOpaHHOU TEMOM, 0OPMIISITh IPAKTHUECKHUE PaOOTHI.

DopMBbI 3aHATHIA:

-I'pynmnoBas

- UnuuBuyanbHas

Iliianupyembie MeTanpeaMeTHbIC M IMYHOCTHBIE PEe3YJIbTATHI 0CBOCHUA KPYKKA «XHMHA BOKPYT HAC»
JIMYHOCTHBIE pe3yJIbTAThI:

- c(hopMUPOBAHHOCTH MO3HABATEIBHBIX HHTEPECOB, HHTEIJIEKTYAIbHBIX U TBOPUECKUX CITOCOOHOCTEH yJaluxcs;
- CaMOCTOSITENIbHOCTh B MPUOOPETEHNN HOBBIX 3HAHUN U MPAKTHYECKUX YMEHUI;

- MOTHBalMs 00pa30BaTEIbHON JEATEIbHOCTH IIKOJIBHUKOB HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO MOIX0/1a;

MertanpeamerHsbie:



Peaynamuenvie YY/I:

CaMOCTOSITENIbHO (POPMYJIMPOBATH TEMY U IIEJIH YPOKA;

COCTAaBJIATH IJIaH pelIeHUs] y4eOHOM MPOOJIEMBbI COBMECTHO C YUUTENEM;

pa6OTaTB I10 IINIaHYy, CBCPssL CBOU I[GﬁCTBI/ISI C LICJIbIO, KOPPCKTHUPOBATDb CBOIO ACATCIBHOCTD,

- B JIMAJIOTe C y4WTeJeM BbIpaOaThIBaTh KPUTEPHUH OIICHKU M OMPEICISITh CTENEHb YCIEITHOCTH CBOEH pabOThl M pabOTHI
OPYrux B COOTBETCTBUU c 3TUMU KPUTEPHUAMHU.

lloznasamenvhnvie YV/I:

- TepepabaThIBaTh U MpeoOpa3oBbIBaTh HH(OOPMALIMIO U3 OAHON GOPMBI B APYTYIO (COCTABIATH IJIaH, TAOJIHUITY, CXEMY);
- TIOJIb30BAThCA CIOBAPSIMU, CIIPABOYHHUKAMU;

- OCYUIECTBJISITh AHAJIU3 U CUHTE3;

- YCTaHaBJIUBATh IPUYNHHO-CJICICTBEHHBIC CBSI3H;

- CTPOMTb PaCCyKICHHUS;

Kommynukatusasie YV /I:
- BBICKa3bIBaTh M OOOCHOBBIBATH CBOIO TOUKY 3PEHUS;

- CJIyHIaTb U CJIBIIIATb APYTIHUX, NBITATECA IPUHHUMATL UHYIO TOUKY 3pCHUA, OBITh TOTOBBIM KOPPCKTUPOBATL CBOIO TOYKY

3pCHUS,

- JOKJIaAbIBATB O pE3yJibTaTaxX CBOCTO UCCIICIOBAHUS, YHACTBOBATH B IUCKYCCHUH, KPATKO U TOYHO OTBCHATH HAa BOIIPOCHI,

MCIIOJIH30BATh CIIPABOYHYIO JTUTEPATYPY U APYTrUe HCTOUYHUKHA UH(POpMAIUK;



- JIOTOBapHBAThCS U MIPUXOJUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIESITEIbHOCTH; 33]1aBaTh BOMPOCHI.
IIpeaMeTHbIE pe3yIbTAThI:

B nosnasamenvuoti cghepe: — naBaTh OIpeNENCHHUs] W3YYCHHBIX TMOHSATHUH; — OMUCHIBATh JEMOHCTPAllMOHHBIE U
CaMOCTOSITENIBHO MTPOBEICHHBIE SKCIIEPUMEHTBI, UCIONb3Ysl U 3TOI0 €CTECTBEHHBIN (PYyCCKUI) S3bIK U A3BIK XUMHH; —
KJIaCCU(PUIIUPOBATH N3YUCHHBIE OOBEKTHI U SIBJICHUS; — JIEIaTh BHIBOABI M YMO3AKIIOUCHUS U3 HAOIIOCHUM, U3yUYECHHBIX
XUMUYECKUX 3aKOHOMEPHOCTEM; — CTPYKTYPUPOBATh U3YUEHHBI MAaTepral U XUMUYECKYI0 HHPOPMALIMIO, TOJTYyUYEHHYIO

U3 JpyTuX UCTOYHUKOB,

B yennocmno-opuenmayuonnoii cghepe:. — aHaIM3UPOBaATh U OIEHUBATD MTOCIEACTBUS IS OKPYIKAKOIIEH cpeabl OBITOBOM
1 TIPOU3BOJICTBEHHOMN JESATEILHOCTU YEJIOBEKA; — Pa3bsCHATh Ha MpUMEpax MaTepualbHOE €IMHCTBO M B3aUMOCBSI3b
KOMITOHEHTOB KHBOUW M HEKUBOM MIPUPOJIBI U YEJIOBEKA KaK BAXKHYIO YACTh 3TOT0O €IMHCTBA; — CTPOUTH CBOE MOBECHUE B

COOTBETCTBHUHM C MPUHUHUIIAMHA OE€PEKHOTO OTHOILIECHUS K IPUPOJIE.

B mpyooeoii cghepe: — inaHupoBaTh ¥ MPOBOJAUTH XUMHUYECKUM SKCTIEPUMEHT; — UCITOJIH30BaTh BEIIECTBA B COOTBETCTBUH

C UX IIPCAHA3HAYCHUCM H CBOIZCTB&MPI, OIIMCAaHHBbIMU B HHCTPYKIMAX I10 IIPUMCHCHHIO.

B cghepe b6ezonacnocmu srcusnedesmenbHocmu. — OKa3bIBaTh MEPBYIO MOMOIL TIPU OTPABICHUSIX, 0KOTaX U JPYTUX

TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM.

BBenenue. O3HakoMiIeHHe ¢ KAOMHETOM XMMUM M M3YUYeHUE MPABWJI TEXHUKHU 0€30MACHOCTH

HemHoro M3 ucTOpuy XUMUU. AJXUMHS. XUMHUS BUEpa, CETOIHS, 3aBTpa. TexHUKa 0€30MMacHOCTH B KaOMHETE XWMHH.
JlabopaTopHoe 060py10BaHrEe. 3HAKOMCTBO € pa3AaTOYHBIM 000PYI0BAHUEM /IS IPAKTUUECKUX U 1a0OPaTOPHBIX padoT.
[Tocyna, e¢ BBl M Ha3HaueHHe. PeakTuBHI 1 BX Kiacchl. OOpalieHue ¢ KUCIOTaMH, EI0YaMu, SIOBUTHIMHU BEIIECTBAMH.

Mepbl TIepBOMi TOMOITM TPU XUMHUYECKUX OXKOTax W OTpaBieHUsX. BbipaOoTka HaBBIKOB 0O€30MacHOW padOTHI.



JlemoHCTpanus. Y IMBUTEIbHBIC ONBITHL. JlabopaTtopHas paboTta. 3HAKOMCTBO ¢ 00OpYJOBaHUEM JJIS1 MPAKTHUECKUX U
71a00paTOPHBIX PadoT.

«BemecTBa BOKpPYr Tedsi, orJsiHUCH!» BemecTBo, dusmdeckue cBoicTBa BemiecTB. OTIWYHE YUCTHIX BEIIECTB OT
cmeceit. CriocoOnl pazieneHus cMeceil. Boga. Muoroe nu Mbl 0 Helt 3HaeM? Boma u e¢ cBoiictBa. UTO HEOOBIYHOTO B
Bojie? Boma mpecHas u mopckas. CriocoObl OYMCTKY BOJABI: OTCTaBaHue, GuiIbTpoBaHue, oOe33apaxuBanue. CTOIOBBIN
YKCYC U YKCycHasi 3cceHuus. CBoOWCTBa yKCYCHOM KHCIOTHI U ee (u3uosiornueckoe BozaeicTBue. [IuTheBas cona.
CaoiicTBa 1 npuMeHeHue. Yai, coctas, CBOMCTBA, (PU3UOJIOTUUECKOE ICUCTBUE HA OPTaHU3M YelloBeKa. MbLIo Wi Mbuta?
OTnnune X034MCTBEHHOTO MbUIA OT TyaJleTHOrO. [l[enouHoN XapakTep X035MCTBEHHOTO MbLIa. CTUpaJIbHBIE TOPOIIKHA U
npyrue moronue cpeactsa. Kakue nopomku cameie ornacHsie. Hamo nu onacatbcest )KUAKAX MOIOIIKMX CpeacTB. JIOChOHBI,
IyXd, KpeMbl U Tpoyas mapdromepus. MoryT M OpeAcTaBiIsTh OMACHOCTh KOCMETUYECKHE mpenapaTthl? MoXHO Ju
CaMOMY M3TOTOBUTH Ayxu? MHoroo0Opasue JiekapCTBEHHBIX BellecTB. Kakue jiekapcTBa Mbl OOBIYHO MOKEM BCTPETUTH B
CBOEH JoMallIHEH anTeyke? ANTEYHbIN O U ero cBoicTBa. [ToueMy o1 Ha0 AepKaTh B INIOTHO 3aKYITOPEHHOM CKIISTHKE.
«3eJIeHKay» WM pacTBOP OpHILIMAHTOBOTO 3esieHoro. [lepekuch Bojiopoia u ruaporneput. CBOMCTBA MEPEKHUCH BOJIOPO/IA.
AcCTUpHH WK alEeTUJICATUIMIIOBAas KUCJIOTa U ero cBoicrBa. OmacHOCTh MpHU MpUMEHEHUM acnupuHa. Kpaxman, ero
cBoiicTBa u mpuMeHenue. OOpazoBaHue KpaxMaa B JUCThSIX pacTeHui. [ 1rok03a, ee cBoMCTBa U MpuMeHeHue. MaprapuH,
CJIMBOYHOE U PACTUTEIIBHOE MACJIO, calio. Yero Mbl 0 HUX HE 3HaeM? PacTuTenbHbIE U )KUBOTHBIEC Maca.

Jlabopatopnas pabota 1. CBoiicTBa BemiecTB. Pazenenue cMecu KpacuTeei.

Jlabopartopnas pabota 2. CBoiictBa Bojbl. [IpakTrueckas padoral.OuncTka BOJIbI.

Jlaboparopnas pabota 3. CBoOMCTBa YKCYCHOM KUCIIOTHI.

JlabopatopHas padota 4. CBOICTBA MUTHEBOM COJIBI.

JlabopartopHas padota 5. CBoiicTBa yasl.



Jlaboparopnas paborta 6. CBoicTBa MbLja.

JlabopatopHas padota 7. CpaBHeHHe Motouux cBorcTB Mbuta 1 CMC.
JlabopaTopHas pabota 8. U3roToBUM AyXxu camu.

JIaGopartopHas pabota 9. HeoObruHbIE CBOMCTBA TAKUX OOBIYHBIX 3€JICHKU U HO/A.
Jlabopatopnas padota 10. [Tomydyenue kuciopojia u3 nepekucu BoJopoaa.
Jlaboparopnasipadotal 1. CBolicTBa acnupuHa.
JlabopatopHasipabotal2.CBoiicTBa kpaxmana.

Jlabopatopnas pabotal3. CBoiicTBa IIIOKO3BI.

JlaboparopHasipabotal4. CoiicTBa paCTUTEIBLHOIO U CIIMBOYHOT'O Macell.
«YBJIeKaTeJbHas XUMHS IS IKCIIEPUMEHTATOPOB»

CumnaTtuyeckue YepHuIa: Ha3HAYCHUE, IPOCTEHIITNE PEICTITHI.

CocraB akBapenbHbIX Kpacok. [IpaBuiia oOpamnieHus: ¢ HUMHU.

HcTtopus MpuIbHBIX My3bIped. @U3MKa MBUIBHBIX ITy3bIPEU.

CocTraB MIKOIBHOTO MeETA.

Nunukaropsl. I3MeHeHHE OKpacKu WHIUKATOPOB B PA3IMYHBIX Cpeax.
JlaGoparopnas padotal5. «CekpeTHbIC YepHUIIAY.

JlaGopartopnas pabotal 6. «IlomydeHne akBapeIbHBIX KPACOK.
JlaGoparopHas pa6otal 7. «MbUIbHBIEC OTIBITHI.

JlabopaTtopHas pabota 18. «Kak BEIOpaTh NIKOIBHBIA MEI.
JlaGoparopnas padota 19. «M3roToBieHne MIKOIBLHBIX MEJIKOBY.

Jlabopatopnas padota 20. «OnpeneneHue cpepl pacTBOpa C MOMOIIBIO HHAUKATOPOBY.



Jlabopatopuast pabora 21. «lIpuroroBieHue pacTUTEIBHBIX HHANKATOPOB M OIpPEACIICHHE C MOMOIIbi0 HuUXx pH
pacTBopay.

«CBoiicTBa BellecTB» HOCUT O3HAKOMUTENIbHBIA XapaKTep, PACCUUTAH HA Pa3BUTHE JIFOOO3HATEIBHOCTH, MHTEpECA K
XUMUMU.

Teopus. IIpe3enTanus Kypca: [eJIH U 3a1a4, OpraHu3anus 3aHatuil u ux cnenuguka. [Ipeamer xumuu. [Ipoucxoxnenue
cioBa "xumus'". MecTo XUMUU Cpeid HAyK O TIPUPOJIE.

[IpakTuka. 3HaKOMCTBO ¢ Tpynmoil. MHCTpykTax Mo mpaBwiaM NOBeAeHUS Ha 3aHATHsAX. lIpakTtuyeckas pabota
«3HaKOMHUMCS C XUMUYECKOW J1Taboparopueii, ee o0opya0BaHUEM, C MpaBUiIaMu 0€30IacCHOCTU B Hel». JlenoBas urpa
«ITnanupoBanue padoThl OOBEIUHEHUS HA YU4E€OHBIN TO/». 3HAKOMCTBO C KaJleHJapeM KOHKYPCHBIX MEPOIPUSITUH.
Bxoanas nuarHoctuka. AHKeTa «3Har0 — HE 3HaK. YME — He yMero». 14

CaoiicTBa BelecTsa.

Teopus. BemectBo u Teno. Bemectsa BOKpyr Hac v B Hac camux. CBOMCTBA BEILIECTB: arperaTHOE COCTOSTHUE, IIBET, 3aMax,
AJIEKTPONPOBOIHOCTb, TEIUIONPOBOIHOCTh U T.J. 3a4€M HYKHO 3HaTh CBOMCTBa BemlecTB? KaMeHb - mepBblii 00BEKT
M3y4deHHs 4enoBeka. lIpeBpamienue BemecTB Apyr B Japyra. XuMuueckas peakuus. [Ipu3Haku U yCnoBus TEUYEHUS
XUMHYECKUX peakuil. [ OpeHbe - 01HA U3 NEPBBIX XUMUYECKUX PEAKLINN, U3BECTHBIX YEJIOBEKY. POJIb OTHS B CTAHOBIICHUH
yenoBeka. Jlerenanl u Mudsl 00 orue. BemectBa roproune u Heroproure. M3ydeHnue peakiuu ropeHusl.

[Ipaktuka. Jlaboparopusie onbiThl: 1. PaccmaTpuBaHue nmpenMeToB, CAECNAHHBIX M3 OJHOIO U TOTO K€ BElIecTBa. 2.
PaccmarpuBanme npeamMeToB, CASTaHHBIX M3 pa3HBIX BemlecTB. 3. PaccMarpuBaHue BEmeCTB ¢ pa3HbIMU (PU3HMUECKHUMHU
cBoiictBamu. [Ipaktrueckue padoTsl: 1. M3ydaem cBoiicTBa BemiecTB. 2. [IpoBoguM XMMUYECKHE PEAKIIMH C IICNIBIO
BBIBJIEHUS [TPU3HAKOB U YCIIOBUM TEUCHHS] XUMUYECKOW PEAKIIMU. DKCKYPCHSI B alITEKY.

I/I3y‘IeHI/Ie CcoCTaBa BeIleCTBA - HEHTPAJIBHOEC 3BEHO XUMUH.



Teopus. U3 gero cocrosT BeniectBa? [lennmMo u BemecTBO 10 OECKOHEYHOCTH? ATOM - HeJlenMast YaCTHIIA, COCTaBHAs
4acTh BCEX BellecTB. Mosekynbl. XUMUYECKUH 31eMeHT. BenectBa nmpocTsie U cioxkHble. O3HaKOMJICHUE C CUMBOJIaMU
sanemenToB. CumBonel H, 0, S, P, C, I, Br, Cl, Si. [louarue xumudeckoir ¢hopmyisl. UUCThIE BEMIECTBA M CMECH.
OpHoponHble UM HeoAgHOKpaTHble cMmecu. C(CnocoObl  pa3/BOGHUsT CMeced: oTcTauBaHue, (QUIbTpOBaHUE,
MepeKpucTaILIA3alS, IEPETOHKA, XpoMaTorpadusi.

[IpaxTuka. JlJaboparopusie pabotsi: 1. Mogenupyem xumudeckue Gopmyisl. 2. ['oroBum cmecu. [Ipaktuueckue paboTh:
1. OuncTka nmoBapeHHOM coau GUIBTPOBAHUEM U BhIMapuBaHueM. 2. OUHCTKa MEIHOTO Kynopoca NepeKpUCTaITU3aIIHs.
[Tonsenennie uToroB Moayist. Irpa-BUKTOpuHA «XHUMHS BOKPYT MEHS.

Kakue Ob1BalOT Belecrsa.

Teopus. Knaccudukamus BemecTB Ha MPOCThIE U CIOXKHBIC. JleeHne MpOCThIX BEIIECTB HAa METaUIbl U HEMETAJLIBI.
CumBoasl metamuioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero otkpeitue. [lonydenue
KUCJIopoAa M3 NepMaHranata kamus. CoOupaHue KHUCIOpojaa JIBYMsI CIOCOOaMH: METOJOM BBITECHEHHS BO3JlyXa U
METOJIOM BBITECHEHUA BOAbl. OrpeneneHue kuciaopoaa. 'opeHue cepsl, yriis U xkele3a B kuciaopoae. Bomopon - cambiii
nerkui ra3. Mcrtopust ero otkpeitus. ['openune Bomopona "['pemyuas cmech'. OmnpeneneHue BOJIOpPOAA, MOJYUYEHHE.
VYraekucneii ra3. [lonyuenue ero uz Mpamopa uinu Mena. OnpeneneHue yrileKucioro ra3a ¢ moMOIIbI U3BECTKOBOU
Bojbl. CocTaB Bo3ayxa. M3yuenue cocraBa Boznyxa. Ponb A.JlaByasbe. [lonste 06 mHepTHBIX ra3zax. HeoH, apron, ux
npuMeHenue. Kucnortel. Kucnotsl B npupoae. PactBopenne kucinotT B Boje. [{elicTBUE CepHOM KUCIIOTHI HAa TKaHb. Mephl
IIPEIOCTOPOKHOCTH TIPH padoTte ¢ KuciotaMu. JlelicTBue KuciaoT Ha mHAUKaTOophl. OcHOBaHUs. PacTBOpeHNE OCHOBAaHMIA
B Boje. lllenoun. JleiicTBre mienmoyeid Ha OpraHU3M dYeinoBeka. Mephl IPEAOCTOPOKHOCTH MIPH pabOTe CO IIeI0YaMHu.

HeiictBue menoueid Ha nHaukaropsl. Conu. Kakue ob1BaroT conu? Conu B npupose. [loBapennas coib. Posib moBapeHHOM



COJIM B ICTOPUU YenoBedecTBa. OpraHMdecKue BEIecTBa: OCIKH, )KUPHI, YTIICBOIbI, HyKJICHHOBBIC KHUCIOTHI, HX POJIb JIJIS
KUBBIX OPTaHU3MOB.

[Ipaktuka. Jlaboparopusie padotsl: 1. M3yuaem cBolicTBa MeTamuioB. 2. PaccMarpuBaHue CIUIaBOB MEAW U kKenes3a. 3.
OOHapyxeHue KUCIOT B MpoayKTax nutanus. 4. JeMCTBUS MHIMKATOPOB HA KUCIOTHI M IIenodu. 5. PacTBopeHue
OCHOBaHWi B Bojzie. 6. PaccMarpuBanme o6pasios codeil. [Ipaktuueckue padotsr: 1. [Tomygaem, cobupaem u onpenemnseM
KUCJIOpOJ ¥ BojopoA. 16 2. U3yyaeM cBOMCTBA METAJIOB.

A3bIk XUMMH.

Teopus. Xumus - Hayka o BenecTBax. Kakue Ob1BaroT BemectBa? Metauibl U HeMeTaluibl. OKCUABI, KUCIOThI, OCHOBaHUS,
conu. Pu3nuecKkrue U XUMHYECKHE CBOMCTBA BeulecTB. [IpeBpaienus BemectB apyr B apyra. IIpusHaku v ycnoBus
TeUeHUs] XuMuueckoil peakiuu. CoctaB BemiecTB. Xumudeckas Gpopmyna. BanentHocts. OnpeieieHne BaJ€HTHOCTH MO
XUMUYECKOUN (popMyIie. 3aKOH COXPAaHEHUSI MACChl BEIECTB. XUMUYECKUE YPABHEHUS.

[Ipakrtuka. [IpakTrueckas padota «[IpeBpaiieHus BEmecTB Apyr B ApyTa», « OnpeeieHre BAJICHTHOCTH 0 XUMUYECKOM
dbopmyne», «3aKOH COXpaHEHUsI MacChl BEHIeCTB». PelieHne XxumMuyeckux ypaBHeHHH. [1oATOTOBKA K KOJUIOKBUYMY.
[TonBenenne urtoroB Mmoays. KommokBuyM «S3bIK XuMumy.

HN3yyaem xumMHu4yecKue peaKkumu.

Teopusi. CynHOCTh XUMHUYECKOM peakiiuu. THUIIbl XUMUYECKUX PeaKIuii: pa3ioKeHUs, 3aMeIleHusl 1 oOMeHa. Peakiuu
9K30- U dHAOTepMudeckue. Peakiiuu oOpatumbie u HeobpaTuMbie. CKOPOCTh XUMUUYECKUX peakiuid. 17

[Ipaktuka. JJabopaTopusie onbIThl: 1. Pa3noxkenne manaxura npu HarpeBaHuu. 2. 3aMeleHrne MeJM B pacTBOPE XJI0pUaa
Menu (2) Kele3oM.

MHoroo0pa3sue BemecTs.



Teopus. Knaccudukanus u cBoiicTBa BemecTs. MHOrooOpasue BemecTB. Kimaccudukanus BemecTs 1o coctaBy. OKCHIBI,
ux cocrab. [lonydueHre okcHI0B peakuueld TOPEeHUsl MPOCThIX U CIOXKHBIX BenlecTB. COCTaBIEHHE YPABHEHUN pEAKLIUU
TOPEHUsl CIIOKHBIX BEIIECTB. YCJIOBHS BO3HUKHOBEHHS W IpEKpalleHusi ropeHus. MeyieHHoe OKHUCieHHe. Mepbl
npenynpexaeHus noxapon. Knaccuduxanust oKCU10B Ha OCHOBHBIE, KUCIIOTHbIE, aMmpoTepHble. KUCIOTHI, UX COCTaB,
KJaccupuKalus Ha KUCIOPOIOCOAEPKAIINE U OECKUCIOPOIHbIEC, HA OJJHOOCHOBHBIC, IBYXOCHOBHBIE U TPEXOCHOBHEIE.
KuciorHelii ocTatok. BajneHTHOCTh KHMCIOTHOTO OCTAaTKa, POJIb KUCIOT M OPraHU3MOB PACTEHHM, JKMBOTHBIX M
yenoBeka. OcHOBaHMs, UX cocTaB. ['mapookcorpynma. Illenoun m HEpacTBOpUMBIE B BOJE OCHOBAHUs, COCTABJICHUE
(dbopmyn colield MO BaJE€HTHOCTH MeTajyla M KHUCIOTHOro ocratka. Kmaccudukauusi coneil Ha CpelHHEe, KHUCIbIE U
OCHOBHBIE. [InIieBas coga 1 ManaxuT Kak IPUMeEpbI KUCJIOH U OCHOBHOM COJIEH, COJIM OpraHU3Mbl B OPIraHU3ME YEJIOBEKA.
Peaknusa nentpanuszanuu.

[Tpaktuka. JlabopaTopHusie paboThl: 1. PaccmoTpenne 06pa3iioB OKCHIOB, OCHOBaHUM, cojiel. 2. ccrmenoBanue mpoaykra
ropeHust yriis B kuciopoae. 3. O3HaKOMJICHHE CO CBOMCTBAMH TUAPOKCUIIOB HATPHs, Kalbliust, Meu (2) win xenesa (3).
4. BzauMopeicTBuE 1IeI04Yel ¢ KUCIoTaMu. 5. B3aumoielicTBie HepacTBOPUMBIX OCHOBAaHUM C KUCIIOTaMH.

ATOM - COCTaBHasl 4YacTh BEILIECTB.

Teopus. AtoM. CioxHbli coctaB atToMa. OTKpBITHE 3JIEKTPOHOB B aToMe. OnbIThl D.Pe3epdopaa no oTKpbITHIO AaTOMHOTO
anpa. 3apsin aToMHOro sgapa. Moxenu artomoB. Ilmanerapnas wmoxens atoma J.Pesepdopna. AOcomoTHas u
OoTHOcUTENbHAss aTtomHas Macca. CocraB sanep atomoB. IIporonsl. Heltponel. M3otombl. XUMHUYECKUH DJIEMEHT -
Pa3HOBUAHOCTh aTOMOB C OJMHAKOBBIM 3apsioM sjpa. [lonarue o6 nonax. [Ipaktuka. 3rotoBnenue mojenu aroma.
ITonsenenne urtoros Moayist. Kpyrieiit ctosr «B3rsin Ha MUp BOKPYT HAC C IIOMOILIBIO XUMUN.

«YTo MbI y3Ha U 0 xumMHuu?» O00061IeHNE Kypca -2 Jaca.



Ne Tema KoJua-Bo dopma Mecto dopma Hara OobopynoBanue
n/n 4acoB 3aHATUSA NpOBe/IeHU KoHTpoast | [lnan | dak
T.
Beenenne
1 BBoanslii nucTpyKTax 1o Th 2 becena Kabuner
IIpU IPOBEACHUH
nabopaTopHBIX PadoT.
O3naxomnenue ¢ KAOUHEMOM XUMUU U U3yUeHUe nPasul MexHuKu 6e3onacnocmu
2 [TpuGopsl 11 HAYYHBIX 2 becena Kabuner
HCCJICIOBAHHUM,
nabopaTopHoe 000pyAOBaHKE
3-4 N3yuenue npaBuil TEXHUKU 2 [TpakTuueckoe Kabuner 3auer
0e30MmacHOCTH 3aHsTHE
«BemecTBa BOKpPYr Te0s1, OTJITHUCH!»
5 CoiictBa Bemiects. Paznenenue | 1 JlaGoparopHoe Kabuner Odopmienue
CMECH KpacuTelei. 3aHsTHE 1a00paTOpPHO
rO 3aHSITHUS
6 CaoiictBa Bosbl. Ounctka Bojbl. | 1 JlaGoparopHoe Kabuner Odopmienue
3aHATHE 1abopaTopHO
TO 3aHATUA
7 CBolicTBa YKCYCHOM KHMCIIOTBI. 1 JIabopatoproe | KaOuner Odopmienue
3aHATHE n1abopaTopHO
ro 3aHATUS
8 JlaGopatopHnas paborta 4. 1 Jlabopatoproe | KaOuner Odopmienue
CBoiicTBa MUTHEBOM COJIBI. 3aHATUE 71a00paTOpHO
TO 3aHITHSA
9 JlaGoparopHas pabora 5.1 JlaGoparopHoe Kabuner Odopmnenue
CoiicTBa yasi. 3aHATHE 71a00paToOpHO
TO 3aHITHS
10-12 | JIaboparopHas pabora 6.3 JlaboparopHas Kabuner Odopmitenne
CpoiictBa Mbuta. M3rorosneHue pabora 1a60paToOpHO
MbIJIa B IOMAITHAX YCIOBHSIX i paboTHI
13 JlaGopaTopHas pabota 7.11 JlaGoparopHas Kabuner Odopmnenue
CpaBHEHHE MOIOIIUX CBOMCTB pabota 71a60paToOpHO

mbuia u CMC.

1 paboThI




14-15 | JIaboparopHas pabota 8. JlaboparopHas Kabuner Odopmiienue
N3roroBuMm nyxu camu. pabora 1abopaTopHO
i paboTHI
16 Jlaboparopnas padora 9. JlaGoparopHast Kabuner Odopmiienue
HeoObrunbIe CBOMCTBA TAKUX pabora 1a00paTopHO
OOBIYHBIX 3€JICHKH U HoAa. i paboTHI
17 Jlaboparopuas padora 10. JlaGoparopHast Kabuner Odopmiienue
[Tonmyuenue kucnopoaa u3 pabora 1a00paTOpPHO
MIEPEKHUCH BOJIOPO/IA. 1 paboThI
18 Jlabopatopraspaboral 1. JlaGoparopHas Kabuner Odopmiienue
CBoiicTBa acipHHa. pabora 71a00paTOpPHO
11 paboThI
19 Jlaboparopnaspadoral?2. JlaGopatopHas Kabuner Odopmienue
CaoiicTBa Kpaxmaia. pabora 1a00paTopHO
1 paboThI
20 Jlaboparopnas  pabora  13. JlaGopatopHas Kabuner Odopmienue
CBoiicTBa I'TIFOKO3BI. pabora 1a00paTopHO
1 paboThI
21 JlaGoparopHuasipaboral4. JlabopatopHas Kabuner Odopmitenue
CBoiicTBa  pacTHTENBHOTO U pabota 71a00paToOpHO
CIIMBOYHOI'O Macedl. 1 paboThI
Xumus B ObITY
22 Buapl OBITOBBIX XUMUKATOB [TpakTuueckoe Kabuner Odopmnenue
3aHATHE 3aHATHS
23-24 | Pa3HOBHIHOCTH MOIOIITUX [TpakTudeckoe Kabuner Odopmnenue
CpEICTB 3aHATHE 3aHATHS
25 Crnimuku ¥ Oymara: OT HICTOpUHI [IpakTueckoe Kabuner Odopmienue
M300pEeTEeHUs 10 HAIUX JTHEeH 3aHsTHE 3aHATHUS
26 Hcropus crekioenys. [TpakTHyeckoe Kabuner Odopmitenne
3aHATHE 3aHATHS
27 Kepamuka: ot ucropun [IpakTueckoe Kabuner Odopmienue
M300peTeHus 10 HAIIUX JHEH 3aHATHE 3aHSATHS
28 XUMHS 1 KOCMETHYECKHE [TpakTudeckoe Kabuner Odopmnenue
cpencTBa 3aHATHE 3aHSTHS




29-30 | IIpakTuueckas pabota Neb. [IpakTudeckoe Kabuner Odopmnenue
BrIiBeieHue MITEH PiKaBYMHEI, SaHsTHC SaHATHA
YePHUJI, KUPA

«YBjaekaTeJbHask XUMHS J1JI51 IKCTIEPUMEHTATOPOB»

31-32 | CummnaTuveckue YepHUJIA: JlaboparopHas Kabuner Odopmnenue
Ha3HA4YCHUE, npocreimme pabora 1a00paTOpPHO
pEeLenThL.. Jlaboparopnas 1 paboThI
pabotals. «CekpeTHblie
YEPHUIIAY.

33-34 | cropuss MBUIBHBIX —ITy3BIPEH. JlaGoparopHas Kabuner Odopmienue
®du3rKa MBUTLHBIX ITy3BIPEH. pabora 71a00paTOpPHO
JlaboparopHast pabotal7. 1 paboTHI
«MBUIbHBIE OTIBITHIY.

35-36 | CocTaB  HIKOJBHOTO  MeJa. JIabopatopHas Kabuner Odopmienue
JlabopaTtopHas pabora 18. «Kax pabora 1abopaTopHO
BBIOpATh IMIKOJIBHBINA MEI». i paboTHI

Jlaboparopnass  pabora  19.
«H3rorosnenne IIKOJIbHBIX
MEJIKOBY.

37-38 | Jlabopatopuass ~ pabora  20. JlaboparopHas Kabuner Odopmitenne
«OmnpeneneHue cpeasl pacTBopa pabota J1a0opaTopHO
C TMIOMOIIIBIO HHANKATOPOBY. 1 paboTHI

WNupukatopsl. HN3menenue
OKpacKu WHIUKATOPOB B
Pa3IUYHBIX Cpeliax.
Jlaboparoprnass  pabora  21.
«IIpuTrOTOBIICHNE PACTUTEIHHBIX
WHMKATOPOB U OMpeAeTeHUE ¢
noMoueio HUX pH pactBopay.




39-40 | JlabopaTtopHas pabotal6. JlaboparopHas Kabuner Odopmnenue
«[Tomyuenue aKBapeIbHBIX pabora J1a00paTopHO
Kkpacok». CocraB akBapelbHBIX i paboThI
kpacok. [IpaBuna oOpamieHus c
HUMH
CBoiicTBa BelecTBa
41-44 | Mup TaKk HHTEpECEH, HO KaK €ro [IpakTudeckoe Kabuner dorooTueT
MIOHSATh 3aHsTHE
45-48 | CBoiicTBa BEIIECTB, [IpakTudeckoe Kabuner
MpeBpaIleH sl BEIIECTB APYT B 3aHSTHE
Apyra
49-51 | U3zyyenwue cocTaBa BEIIECTBA - [TpakTuueckoe KabOusner
[EHTPAIBHOE 3BE€HO XUMHHU 3aHsTHE
Kakue 0b1BaloT Bemmecrsa
52-55 | Kakwue ObIBatoT BemiecTBa [Ipaktnueckoe | Kabuner
3aHSTHE
56-59 | SI3bIk XUMUHK [TpakTuueckoe Kabuner
3aHsTHE
MHuorooépa3ue BemecTs
60-63 | M3yuaem XUMHUYECKHE PEAKIIH [IpakTueckoe Kabuner
3aHsTHE
64-67 | MHOrOOOpa3ue BenecTB [Mpaktnueckoe | Kabuner
3aHsTHE
68-70 | AToM - cocTaBHas 4yacTh [IpakTueckoe Kabuner
BEIIIECTB 3aHsTHE
71-72 | UucThble BEmECTBA M CMECH [TpakTuueckoe Kabuner Odopmnenue Hudposas
3aHATHE 71a00paToOpHO naboparopus Releon
1 paboThI (maTumk

AJIEKTPOIPOBOJHOCT
n); 3 cTakaHa
XUM.00BEMOM 50 M1,
HInareab Win
JIOTIaTOYKa, TBEPABIN
XJIOpUJ HATpHSI.

Hudposas nadoparopus




73-74 | OuucTka BOJBI OT PAaCTBOPUMBIX JlaboparopHas Kabuner Odopmnenue Hudporas
pUMeceit pabora J1a00paTopHO nabopatopus Releon
1 paboThI (maT4amx
AIIEKTPOIIPOBOHOCT
u);
75-76 | OnpeneneHue TeMIepaTypsl JlaGoparopHas Kabuner Odopmiienue [Mudposas
KPUCTAJUTM3AIUH BEIIIeCTBA pabora 1a00paTopHO nabopatopus Releon
1 paboTHI (matumk
TeMIIepaTypbl);
77-78 | N3yuenue pu3nuecKuX CBOUCTB JlaboparopHas Kabuner Odopmnenue Hudporas
METaJIOB pabora 1a00paTopHO nabopatopus Releon
1 paboThI (maT4mk
TEMIIEPATYPBbI);
79-80 | OmpeneneHue CTPYKTYPHI JlaGoparopHas Kabuner Odopmitenue [Mudposas
IJIAMCHH pabora 1a060paTopHO nabopatopus Releon
1 paboThI (matumk
TeMIIepaTypbl);
81-82 | Dk3oTepMHUECKUE peaKIIUU JlaGoparopHas Kabuner Odopmitenue [Mudposas
pabora 1a00paToOpHO nabopatopus Releon
i paboTHI (maTumk
TeMmepaTypbl);
83-84 | DHnoTepMHUECKUE PEAKIIUH JIabopatopHas Kabuner Odopmienue [Tudposas
pabora 71a00paToOpHO naboparopus Releon
i1 paboTHI (maTumk
TeMIepaTypbl);
85-86 | [lepeHacHIIICHHBIE PACTBOPHI JlaboparopHas Kabuner Odopmitenne [Mudposas
pabora 1abopaTopHO nabopatopus Releon
i paboTHI (maTumk
TeMnepaTypbl);
87-88 | DnexTponuTryeckas JlaGopatopHas Kabuner Odopmienue [Tudposas
JMCCOLIMAIUS pabora 1a60paToOpHO naboparopus Releon
1 paboThI (maTuumk

AIEKTPOIPOBOAHOCT
u);




89-90 | CwibHble U cllabbie JlaboparopHas Kabuner Odopmnenue Hudporas
AIIEKTPOIIUTHI pabora 1a00paToOpHO naboparopus Releon
1 paboThI (maT4amx
AIIEKTPOIIPOBOHOCT
u);
91-92 | BnusHue TeMIiepaTypsl Ha Jlabopatopnass | KaOuner Odopmienue [udposas
JTUCCOITAITUIO pabora 1a00paTopHO nabopatopus Releon
1 paboTHI (matumk
AIIEKTPOIIPOBOAHOCT
U ¥ TEMIIEpPATYpHl );
93-94 | BiusiHME KOHIICHTPAIHN Jlabopatoprnass | KaOuner Odopmienue Ludposas
pacTBOpa Ha JUCCOIUAIUIO pabora 1a00paTopHO nabopatopus Releon
1 paboThI (matumk
AIIEKTPOIIPOBOAHOCT
u);
95-96 | BimsiHEE pacTBOPUTEIIS HA JlaboparopHast Kabuner Odopmitenue [Mudposas
JTUCCOITAITUIO pabora 1a060paTopHO naboparopus Releon
1 paboThI (maTumk
AIIEKTPOIIPOBOAHOCT
u);
97-98 | Onpenenenue pH pacTBopoB. JlaboparopHas Kabuner Odopmienue [Mudposas
pabota 1abopaTopHO naboparopus Releon
i paboThI (matuuk pH);
99- Peakuust HeliTpanuzanuu. JIabopaTtopHas Kabuner Odopmienue [Tudposas
100 B3aumoneiicTBue ruipoxcuia pabota 1abopaTopHO naboparopus Releon
HATPHs C COJITHOM KUCIIOTOM. i paboThI (matuuk pH);
101- | CBoiicTBa OpOMHOI BOBI JIabopaTtopHas Kabuner Odopmienue [Tudposas
102 pabota 71a00paToOpHO naboparopust Releon
11 paboTHI (1aT4MK ONTUYECKOU
IJIOTHOCTH);
103- | IlnaBneHue U KpUCTAIIIH3AIH JlaGopaTopHas Kabuner Odopmienue [Tudposas
104 CephI pabota n1abopaTopHO nabopatopus Releon
i paboTHI (matumk

TEMIIEPaTypbl);




105- | deruaparanus cojei JlaboparopHas Kabuner Odopmnenue Hudporas
106 pabora J1a00paTopHO nabopatopus Releon
1 paboThI (maT4amx
TEeMITepaTyphl);
«UTO MBI Y3HAJIH 0 XUMHH ?».
107 «YTO0 MBI Y3HAJIH O XUMHHU?». Kpyrusiii cron Kabuner Oecena
Kpyrublii cron
108 «YTO MBI Y3HAJIH 0 XUMHHU?». Kpyrubrii cron Kabuner becena




