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HosicHUTEIbHASA 32N CKA
HanpaBJ/jieHHOCTb NPOrpaMMBbI — €CTECTBEHHOHAYYHAs
Bospacrt o0yuarommuxcs: ot 12 ner no 15 ner.
Cpoxk peaauzanuu nporpammbl: 1 roj, 68 yaca.
PaGouas mporpamma «XuMug BOKpPYT Hacy» MpeaHa3HaueHa Il OpraHU3aluy JOMOIHUTEIHHOTO 00pa3oBaHUs
obyuaromuxcs 7-9 kimaccoB MBOY Conronckoit COII
Peanuzaius nporpaMmbl 00ecrieduBaeTCs HOPMATUBHBIMU JJOKYMEHTAMU:
1. ®enepanbubiii 3akoH OT 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit
®enepaunun» (¢ U3M. U A0IL, BeTyI. B cuiny ¢ 01.09.2020).
2.  Meronuyeckue  pEKOMEHIALMU MO  MPOCKTUPOBAHUIO  JOMOJIHUTEIBHBIX  00HIe00pa3oBaTeNbHbBIX
oOmrepa3BuBaroux nporpamm ot 18.11.2015. MunucrepctBo oOpazoBanus U Hayku PO
3. Ilpodeccnonanpubiii cranmapt «llegaror (rmemarormdeckas AeATEIHPHOCTh B JOIIKOJIHLHOM, HaYaJIbHOM OOIIIEM,
OCHOBHOM 00I1IeM, CpeHEM 00ITIeM 00pa30BaHNM), (BOCIIUTATEIb, YIUTEH )»
4. IIpuka3z MunucrtepcrBa npocseuienus Poccutickoit @eaepannn ot 9 HosA0ps 2018 1. Ne 196 «O06 yTBepKaeHun
[Topsinka opraHu3alyy U OCYIIECTBIEHUSI 00pa30BaTEIbHON
JESTENBHOCTH 1O AOMOJHUTEIBHBIM 00111€00pa30BaTENbHBIM IPOrpaMMaM»»
5.®enepanbHbiii 3akoH OT 29.12.2012 Ne 273-03 «O6 obpazoBanun B POy
JlononHuTenbHas o60mieo0pa3oBaTenbHas MporpaMma «XuMHUsS BOKPYT HAc» Jae€T BO3MOXKHOCTb KaXXJOMY peOeHKY

nmoJrydaTrb JOIIOJHUTCIIBHOC O6pa3OBaHI/I€ HCXOAd U3 €TI0 MHTCPCCOB, CKJ'IOHHOCTGI\/'I, CIIOCOOHOCTEH M O6pa3OBaTeJ'II>HBIX



NOTpeOHOCTEN, OCYIIECTBISIEMBIX 3a TMpenaeraaMu (QeAepalibHbIX TOCYJAapCTBEHHBIX OOpa30BATENbHBIX  CTAHAAPTOB H
benepaabHBIX TOCYIAPCTBEHHBIX TPEOOBAHU.

HampaBieHHOCTh MporpaMMbl €CTeCTBEHHOHAy4YHasi, IIOCKOJIbKY OHa TMpeArojaraer yriyoJlieHHOe U3y4YeHHE
OpPraHUYECKON U HEOPTraHMUYECKON XMMHH, PEIICHUE SKCIIEPUMEHTAIbHBIX U PACUETHBIX 3324 MOBBIIICHHON CII0KHOCTH MO
xumun. CoJiep:kaHue MporpaMMbl «XHUMHUS BOKPYT Hac» MOMOXET moapocTtkam 13-15 siet paciuputb U yriyOuTh 3HAHUS
0 XMMHUH, YCOBEPIICHCTBOBATh YMEHUS UCCIIEI0OBATh

B cucreme ecrecTBeHHOHAYyYHOTO OOpa30OBaHUS XUMHS 3aHHMAET BAXKHOE MECTO, OMPEACNIIEMOE POJIbI0 XUMHUYECKOU
HAyK{ B IO3HAHUU 3aKOHOB MPUPO/Ibl, B MATEPUAIBHON KU3HU OOIIECTBA, B PELICHUH TJI00ANIbHBIX MTPOOJIEM YEIOBEUECTBa,
B (popMUpOBaHUU HAYYHOU KapTUHBI MUpA.

JlononHuTenpHas oOuieoOpa3oBaTeNbHas nporpamMma «XUMHs BOKPYT Hac» co3[aHa, uyToObI B Mpoliecce MOIyYEeHHUS
JIOTIOJTHUTENFHOTO XMMHMUYECKOr0o 00pa3oBaHMs ydyalluecs NpuoOpend XHUMHUYECKHe 3HaHUs O 3aKOHAaX U TEOpusX,
OTpaXalolUX OCOOCHHOCTH XHWMHMUYECKOW (POPMBI NBIKEHHS MaTepHH, MPUOOpETH YMEHHS M HAaBBIKM B TOCTaHOBKE
XUMHUYECKOT0 IKCIIEPUMEHTA, B pabOTE C HAYYHOU M CIIPABOYHOM JIUTEPATY PO, HAYUHIIUCH JIe]aTh BEIBOABI TPUMEHUTEIHHO
K KOHKPETHOMY MaTepuaity u 0osee oOIIue BBIBOJIBI MUPOBO33PEHUYECKOTO XapakTepa. M3yueHne XMMUu NOMOTraeT MOHATh
oOlue 3aKOHOMEPHOCTHU TMPOIECCa MO3HAHUS MPUPObl YETOBEKOM, METObl aHAJIOTUM U SKCIIEPUMEHTA, aHallu3 U CUHTE3
MO3BOJISIOT MOHSTH HAYKy BO BCEM €€ MHOT'00Opa3HH.

XUMUYecKue 3HaHUS HEOOXOAUMBI yUalUMCs B TOBCEAHEBHOM JKU3HU, MPOU3BOICTBEHHOMN JESATEIBHOCTH, MPOIOKEHUS
oOpa3oBaHHs W TPaBUJIBLHON OpPHUEHTAllUM TOBEICHMs B OKpykaromieil cpeme. [Iporpamma «Xumus BOKPYT HAac » HaeT
y4almuMcsl BO3MOXXHOCTh BbIOpaTh MpoQuiib OOy4eHHUs], MOMOTHUTh 3HAHUS O MPOQPECCUX, PACIIMPUTH 3HAHUS TpPEeIMeTa

XUMUHU, HEOOXOAUMBIE JIJIsl TOJIyYeHUS JaJIbHENIIero oOpa3oBaHusL.



JlonoynHUTENbHASA 0011I€00pa3oBaTEIbHAS MPOrpaMMa « XHUMHSI BOKPYT Hac" cOCTaBlieHa ¢ ydeToM o0opynoBanus "Touka
pocta".

HoBu3Ha mporpaMMbl COCTOUT B JIMYHOCTHO-OPUEHTHPOBAHHOM 00yueHUH. POJIb yUuTeNss COCTOUT B TOM, YTOOBI CO3/IaTh
KaXJ0MYy 00y4aroIlieMycst Bce yCJIOBUs, AJis HauboJiee MOJHOTO PaCKPhITHS U peain3anuu ero cnocooHocreit. Co3naTh Takue
CUTYallMu C UCTIOJIb30BaHUEM PA3IMYHBIX METOJIOB O0yUEHUs1, IPU KOTOPBIX KaXKIbIi 00yyarouuiics mpuiaaraet coOCTBEHHbIE
TBOPYECKUE YCUIIUS U MHTEJUIEKTYalbHbIE CIOCOOHOCTH MPU PEIICHUHU TTOCTABICHHBIX 3a]1a4.

AKTYaJILHOCTB TIPOTrpaMMbl «XHMMHsSI BOKPYT Hac» CO3/IaHa C IeJIbI0 (POPMHUPOBAHUS WHTEpPECAa K XUMUH, PACIIUPEHUS
Kpyro3opa ydamuxcsi. OH OpHEeHTHUPOBAH Ha ydaluxcs 7-9 KiaccoB, TO €CTh TAKOIO BO3pacTa, KOTJa pedsiTaM CTaHOBUTCS
MHTEPECEH MUP, KOTOPBIA UX OKPYKAET U TO, UTO OHU HE MOTYT OOBSICHUTD, a CIeIMAIbHBIX 3HAHUH elle He xBaTaeT. [letu ¢
POXKICHUS OKPY>KEHBI pa3IMYHBIMU BEIIECTBAMH U JTOJKHBI YMETh 00paliaThCsl C HUMHU.

IMenarornyeckasi mejiecoo0pa3HOCTh NMPOIrPaAaMMBbI CBS3aHA C BO3PACTHBIMU OCOOCHHOCTSIMHU JI€TE€H JaHHOTO BO3pacTa
13-15 ner: m0003HATENBHOCTh, HAOMIOMATENFHOCTh; HMHTEPEC K XHUMHUYECKHM IIpolleccaM; >KelaHueM paboTaTh C
7ab0paTOpHBIM 000pYAOBaHKEM; OBICTPOE OBJIAICHHE YMEHHUSIMHU U HaBbIkaMU. Kypc HOCUT pa3BUBAIONIY10, ACSTEIHLHOCTHYIO
Y IPAKTUYECKYIO HAMPABICHHOCTb.

Heas mporpammbi: @opMUpOBaHUE y YyUYaITUXCS TIYOOKOr0 M YCTOMYMBOTO MHTEpPECAa K MUPY BEHIECTB U XMMHUYECKUX
npeBpalleHni, npuoOpeTeHne HeoOXOIMMBIX MTPAKTUUECKUX YMEHHUM U HABBIKOB IO TaOOPaTOPHON TEXHHUKE.

3agaun XMMHUYECKOr0 KPYKKa

- pa3BUTHh IO3HABATENbHbIE HMHTEPEChl W HWHTEIIEKTyalbHbIE CIOCOOHOCTH B MpPOLECCe MPOBEACHUS XUMHYECKOTO
HKCIIEPUMEHTA, CaMOCTOSITEJILHOCTh MPUOOpPETEeHHs 3HAHUM B COOTBETCTBUM C BO3HUKAIOIIMMU KU3HEHHBIMU
MOTPEOHOCTSIMU;

- Pa3BUTH y‘le6HO—KOMMYHI/IKaTI/IBHBIG YMCHUS,



- (¢opMmupoBaHME YMEHHsS HaOIIOAATh M OOBACHATh XUMHUYECKHE SIBJICHUS, MPOUCXOJALIUME B MpUPOJE, OBITY,
JEMOHCTPUPYEMBIE YUUTEIEM;

- (opmupoBaTh yMeHHE pabOTaTh C BEUIECTBAMH, BBIMOJIHATH HECIOXKHbIE XMMHUYECKHE OMBITHI, COOMI0ATh MpaBHiia
TEXHUKH 0€30I1aCHOCTH;

- BOCIIUTHIBATh 3JIEMEHTHI HKOJIOTMUECKON KYJIbTYPHI;

OTINYNTENTBHON 0CO0EHHOCTBIO JAaHHON MPOrpaMMBbl SIBIISIETCS TO, YTO 3aHATHS MPEANOJaraloT He TOJIbKO U3yUeHUE
TEOPETHUUECKOr0 MaTepuaia, OHU TaK)Ke€ OPUEHTUPOBAHBI HA PA3BUTHE MPAKTUYECKUX YMEHUM M HABBIKOB CAMOCTOSATEIBHOMN
HKCIIEPUMEHTAJIbHON U HCCIIEIOBATENbCKON JesATEIbHOCTH yyanuxcs. PeOsra HaydaTcsi CTaBUTh NPOCTEUIINE OIbITHI,
paboTaTh C peakTHBaMH, IUIAHUPOBATh CAMOCTOATENbHYIO PabOTy HaJ BBIOpaHHON TeMOH, O(OPMIISTH MPAKTHUECKUE
padoTHI.

DopMbI 3aHATHIL:

-I'pynmoBas

- UnnuBuyanbpHas

IlmanupyemMbie MeTanpeAMeTHbIC M JIMYHOCTHBIEC Pe3yJbTaThl 0CBOCHUA KPY/KKA «XHMMHUS BOKPYI HAC»
JIn4HOCTHBIE pe3yJIbTAThI:

- c(OpMHUPOBAHHOCTH MTO3HABATEIHHBIX HHTEPECOB, NUHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH yUaIuxcs;
- CaMOCTOSITEIBHOCTh B MPUOOPETEHNH HOBBIX 3HAHUHM U MPAKTUYECKUX YMEHUH;

- MOTHBAIIMS 00pa30BaTENbHON EATETHHOCTH IMKOJFHUKOB HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO MOJXO04;

MeranpeamerHbie:



Pezynamuenvie YV/]:

CaMOCTOSITEJIbHO (POPMYJIMPOBATH TEMY U LI€JIN YPOKa;

COCTAaBJIATH TUIAH pelieHus: yaeOHOU MPoOIEMbl COBMECTHO C YUUTENIEM;

paboTaTh MO IUIaHy, CBEPSs CBOU ACUCTBUS C LIEJIbIO, KOPPEKTUPOBATH CBOIO JESATEIBHOCTD;

- B JMAJIOTe C YYUTeJIeM BbIpaOaThIBaTh KPUTEPUH OLEHKU U OMPEACINATh CTENeHb YCIEIIHOCTH CBOEH paboThl U pabOTHI
IPYrux B COOTBETCTBUU C 3TUMU KPUTEPUSMH.

Iloznasamenvnvie YVJI:

- TiepepabaThiBaTh U MPE0OPa30BBIBATH HH(MOPMAIUIO U3 OJTHON (POPMBI B IPYTYIO (COCTABIATH TUTaH, TAOIHUILY, CXEMY);
- TIOJB30BAThCS CIOBAPSIMU, CIIPABOYHUKAMU;

- OCYILECTBISITh QHAJIU3 U CUHTE3;

- yCTaHaBIMBATh MPUYUHHO-CJICICTBCHHBIC CBS3U;

-CTPOUTH PACCYIKACHUSA,

Kommynukarusueie YV /I:
- BBICKAa3bIBaTh U 00OCHOBBIBATEH CBOIO TOYKY 3PCHUSA,

- CJIYIIATb U CJIIbIIATh APYTUX, IIBITATHCA IPUHUMATh UHYIO TOUKY 3PCHUA, OBITH TOTOBBIM KOPPCKTUPOBATHL CBOIO TOYUKY

3pCHHUS;

- JOOKJIaJAbIBATh O PE3yJIbTaTaX CBOCTO HCCICOOBAHUA, YHIAaCTBOBATH B JHCKYCCHH, KPATKO W TOYHO OTBCYATHL Ha

BONPOCHI, UCIIOJIB30BATh CIIPABOYHYIO JIUTEPATYPY U APYTrue UCTOUYHUKU MH(DOPMALINY;



- JIOTOBAapUBATHCS U MPUXOAUTH K O0IIEMY PEIICHUIO B COBMECTHOM JIEATENbHOCTH; 3a/1aBaTh BOIIPOCHI.
IIpeaMeTHbIE pe3ybTATHI:

B nosnasamenvuoii cgepe: — naBaTh OINpENEICHUS HW3YUYEHHBIX TOHATHM; — OIMWCHIBATH JIEMOHCTPAIMOHHBIE WU
CaMOCTOSITEJIbHO MPOBEJICHHBIE SKCIIEPUMEHTBI, UCIIONb3YS AJI ITOTO €CTECTBEHHBIN (PYCCKUI) A3BIK U A3BIK XUMHH; —
KJIACCU(PUIIUPOBATH U3YUEHHBIE OOBEKTHI U SIBJICHUS; — JIeJaTh BHIBOJbI M YMO3AKIIOUECHUS U3 HAOMIOICHUM, N3yYEHHBIX
XUMHUYECKHX 3aKOHOMEPHOCTEH; — CTPYKTYpUPOBATh U3yUYCHHBII MaTepuan U XUMUYECKYI0 HH(DOPMAIIHIO, TTOTYyUYEeHHYIO

N3 JPpYIruxX HCTOYHUKOB;

B yennocmmo-opuenmayuonuoil cghepe: — aHanu3upoOBaTh M OLICHUBATH MOCIIEACTBHS IS OKPYXKaIOIel cpeabl OBITOBOM
U TIPOU3BOJICTBEHHOU JIESITEIHLHOCTH YEJIOBEKA; — Pa3bsICHIATh HA MPUMEpPAaX MATepPUAIbHOE €AMHCTBO U B3aUMOCBSA3b
KOMIIOHEHTOB JKMBOW U HEXKMBOU MPUPOBI M YEIOBEKA KaK BaKHYIO YaCTh 3TOT0 €IMHCTBA; — CTPOUTH CBOE MOBEICHUE

B COOTBETCTBUU C MPUHLIUIIAMHU OEPEKHOTO OTHOILIEHUS K MIPUPOJIE.

B mpyooeoil cghepe: — TnaHUpOBaTh U TNPOBOAUTH XUMHUYECKUW DSKCHEPUMEHT; — UCIOJIb30BaTh BEIIECTBA B

COOTBCTCTBHHU C UX MPCAHASHAYCHHUEM U CBOﬁCTBaMH, OIMMCAaHHBIMH B MHCTPYKIUAX 110 IPUMCHCHUIO.

B cghepe beszonacnocmu srcuznedesmenbHocmu: — OKa3bIBaTh MEPBYIO0 MOMOIIL MPU OTPABICHHIX, 0KOTaX M JPYTUX

TpaBMax, CBSA3aHHBIX C BEILIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHUEM.

BBenenune. O3nakomiieHHe ¢ KAOMHETOM XHUMMHU M U3Y4YeHHe MPABUJI TEXHUKHU 0€3011aCHOCTH

HemHuoro u3 ucropun xumun. Anxumus. XUMHs BUepa, CETOAHs, 3aBTpa. TeXxHHKa 0€30MaCHOCTH B KaOMHETE XUMUU.
JlabopaTopHoe 000pyaoBaHHE. 3HAKOMCTBO C pPa3JaTOYHBIM OOOpPYAOBAHHEM JUIsl MPAKTUYECKUX U JIa0OpaTOPHBIX
pa6ot. [locyna, e¢ Bunbl U Ha3HaueHue. PeakTuBbl M uX Kiaccel. OOpalieHne ¢ KUCIOTaMH, MIEI0YaMH, SIOBUTHIMU

BelllecTBaMU. Mepbl NEpBOIl MOMOIIM MPU XUMUYECKHX OXKOTraX M OTpaBiIeHMsX. BbIpaOoTka HaBBIKOB 0O€30MacHOM



pabotel. JlemoHcTpauusa. YauBurenbHble omnbIThl. JlaboparopHas pabOorta. 3HAKOMCTBO € 0O0OpYyJAOBaHHEM s
MPAKTUYECKUX U JJa0OpaTOPHBIX paboT.

«BemecTBa BOkpyr Teds, orassHuch!» BemecTBo, ¢usndyeckue cBoicTBa BemecTB. OTIMYME YUCTBIX BEIIECTB OT
cmeceid. CriocoOwl paznenenus cMmeceil. Boma. MHoroe nu Mbl o Heit 3HaeM? Bona u e¢ cBoiicTBa. UT0 HEOOBIUHOTO B
Bojie? Bona mpecnas u Mmopckas. CriocoObl OYMCTKU BOJBI: OTCTaBaHue, PriibTpoBaHue, obe3zapaknBanue. CTOIOBBII
YKCYyC U yKcycHas 3cceHuus. CBOICTBa yKCyCHOM KHUCIOTHI U ee (¢u3nosornyeckoe BozneictBue. [IutbeBast cona.
CgoiicTBa u mpuMmeHeHue. Yai, cocraB, CBOMCTBA, (PM3MOJIOTHUECKOE JCHCTBHE HAa OPraHWU3M dYejoBeKa. MBLIO WU
MbU1a? OTiIM4MEe XO34MCTBEHHOTO MbLIa OT TyajeTHoro. lllenodHoil xapakTep XO3sfMCTBEHHOro MbuIa. CTHpabHBIE
MOPOILIKM W Apyrue Morwiue cpeactBa. Kakuwe mopomku camble omnacHele. Hago nu omacaTbes )KUAKUX MOFOIIMX
cpenctB. JlochoHBI, yXW, KpeMbl U Tpodas mnapdromepus. Moryt M NpeACTaBisTh OMNACHOCTh KOCMETHYECKHE
npenapatbl? MOXHO U caMOMY HM3TOTOBUTH Tyxu? MHoOrooOpasue JeKapCTBEHHBIX BellecTB. Kakue jexapcTBa Mbl
OOBIYHO MOKEM BCTPETUTH B CBOEH JIOMaIHel anteuke? AnTedHblid o u ero cBoiicTa. [louemy ¥on Hamo nepxaTh B
MJIOTHO 3aKYNMOPEHHOM CKISHKE. «3€lIeHKa» WM pacTBOp OpWJUIMaHTOBOro 3eseHoro. llepekuch Bogopoma u
ruaponeput. CBOMCTBAa MEPEKUCH BOAOPOJA. ACHUPHUH WM allETWICAIUIUIOBAs KHACIOTA U €ro cBoicTBa. OmacHOCTh
npu npuMmeHeHuu acnupuHa. Kpaxman, ero cpoiictBa u npumeHeHue. OOpa3oBaHue Kpaxmana B JIMCThSIX PACTEHUMU.
['mroko03a, ee cBOKCTBA U MPUMEHEHHE. MaprapuH, CIMBOYHOE U PACTUTENBHOE Macio, cano. Uero Mbl 0 HUX HE 3HaeM?
PacturenbHbIE U )KUBOTHBIE MaCIIA.

JlaGopaTtopnasipabota 1. CoiicTBa BemecTB. Pa3aenenune cmecu KpacuTesei.

JlaGopatopnas pabora 2.CBoiicTBa Bosl. [IpakTudeckas padoral.Oduuctka BOIbI.

JlabopaTtopHnas pabota 3.CBoOICTBa YKCYCHOM KHUCIOTHI.

JlaGopatopnasipaborta 4.CBolCcTBa MTUTHEBOM COJIBI.



JlaGopatopHnas pabora 5.CBoiicTBa vas.

JlaGopaTtopHnast pabota 6.CBo¥CTBa MbLIA.

Jlaboparopuasipabota 7.CpaBHeHHe MOIOITX cBOMCTB Mbl1a 1 CMC.
JlaGopaTtopHnas pabota 8.M3roToBUM JyXH CaMHU.

JlaGopaTtopnasipabota 9. HeoObruHbIE CBOMCTBA TAKMX OOBIYHBIX 3€JIEHKH U Ho1a.
Jlaboparoprast padora 10. [TomyueHue Kuciopoa u3 NepeKuCcH BOJOPOIA.
JlaGopaTtopraspaboral 1.CBoticTBa acriupuHa.
Jlabopartopnasipadotal2.CBoiicTBa kpaxmasna.

JlaGopatopHnas paboral3.CBoiicTBa IITFOKO3HI.
Jlaboparopnasipaboral4.CBoiicTBa paCTUTENHLHOTO M CTUBOYHOTO MacCell.
«YBJeKaTeJIbHasi XUMHUS 1JIs1 IKCIEPUMEHTATOPOBY»

CuMIiaTi4ecKue YepHIIa; Ha3HAuYCHUE, MPOCTCHUINTNE PETICTITHI.

CocraB akBapenabHBIX Kpacok. [IpaBuiia obpalieHus ¢ HUMHU.

Hctopus MbUTbHBIX ITy3bIpeld. PHU3MKa MBUIBHBIX ITY3BIPEH.

CocTtaB HIKOJIBHOrO Mena.

Nunukaropsl. U3MeHeHHe OKpacKy WHANKATOPOB B Pa3IMYHBIX Cpeax.
JlabGopaTtopnas padotal5.«CekpeTHble YepHHIIAY.

JlaGopaTtopHnas padotal 6.«IlomydeHne akBapeabHBIX KPacOK».
JlaGopaTtopras pabotal7. «MbUIBHBIE OITBITHD.

JlaGopaTtopnas pabota 18.«Kak BEIOpaTh NIKOJBHBIA MEID.

JlaGopaTtopnas pabota 19.«3roToBieHne MKOIbHBIX MEITKOB).



JlaGopatopnas pabora 20.«OrnpeneneHre cpeibl pacTBOpa ¢ MOMOIITbI0 HHIUKATOPOBY.

JlaGoparopnas pabota 21. «IIpuroroBneHue pacTUTENBHBIX HMHIUKATOPOB W OMNpElEleHHe ¢ MoMolnbio Hux pH
pacTBopay.

«CBoiicTBa BelllecTB» HOCUT O3HAKOMUTEIbHBIA XapaKTep, pacCYUTaH Ha pa3BUTHE JIOO03HATENILHOCTH, UHTEpeca K
XUMUU.

Teopus. IlpeseHTanus Kypca: Uedd W 3aJadd, OpraHu3anus 3aHATUd W ux cnenudpuka. [Ipeamer xumumn.
[Tpoucxoxaenue cinosa "xumus". MecTo XUMHH CPEIN HAYK O IPUPOJIE.

[Ipaktuka. 3HakoMcTBO ¢ rpymnmnod. MHCTpykTak mo mpaBuiamM moBeAeHUs Ha 3aHaTusX. [lpaktuueckas pabota
«3HaKOMHUMCSI ¢ XUMHYECKOH JabopaTopueil, ee 000pyl0BaHHEM, C MpaBuUiaMu O€30MacHOCTU B Hei». [lenoBas urpa
«IInanupoBanue pabOThl OOBEAMHEHUS HA yUeOHBIN IO/ . 3HAKOMCTBO C KaJeHAapeM KOHKYPCHBIX MEPOIIPHUSITHIA.
BxonHas nuarHoctrka. AHKeTa «3HaK0 — HE 3Hal0. YMEIo — He ymero». 14

CaoiicTBa BelecTBa.

Teopus. BemectBo u teno. BemecrBa BOKpyr Hac U B Hac caMuX. CBOMCTBA BEILIECTB: arperaTHOE COCTOSIHUE, IBET,
3amnax, 3JIEKTPOIPOBOJIHOCTh, TEIJIONPOBOJHOCTh U T.JA. 3a4€M HYXKHO 3HaTh cBouicTBa BemlecTB? KameHb - mepBbiil
Oo0OBEKT u3ydeHHs 4YenoBeka. lIpeBpamieHue BemiecTB Apyr B jpyra. Xumuueckas peakuus. [IpusHaku u ycioBus
TEUEHHS] XUMUYECKUX peakuuil. ['opeHbe - oaHa U3 NMEPBBIX XMMHYECKUX PEaKUUi, U3BECTHBIX 4YEIOBEKY. Posib OrHs B
CTaHOBJICHUU uyesioBeka. Jlerennbl u Mudsl 00 orxe. BemectBa roproune u Heroprouue. M3ydenue peakuu ropeHusl.
[Ipaktuka. Jlabopatopubie ombIThl: 1. PaccMaTpuBaHue mpeaMeToB, CACNAaHHBIX W3 OAHOTO M TOTO K€ BellecTBa. 2.
PaccmatpuBanue npenMeToB, CASTaHHBIX U3 pa3HbIX BellecTB. 3. PaccMaTpuBaHue BEIIECTB C pa3HBIMU (PU3NYECKUMU
cBoiictBamu. [Ipaktuyeckue pabotsl: 1. M3yuaem cBoiicTBa BemiecTB. 2. IIpoBoaMM XMMHUYECKHE PEAKIIMU C ILEIbIO

BBIAABJICHUS ITPU3HAKOB U YCJ'IOBI/Iﬁ TEUCHHUS XUMHUUCSCKOM PCAKIINH. 3KCKprI/I$I B aIITCKY.



HN3yuenne cocraBa BemecTsa - HEHTPaJIbHOE 3BeHO XUMHUMU.

Teopus. 13 yero coctosr BemecTBa? Jlennmo U BemecTBO 10 0ECKOHEUYHOCTH? ATOM - HeIeIMMas YacTHIlA, COCTaBHAs
4acTh BCEX BellecTB. MoJiekyiibl. XUMUYECKul 37eMeHT. BeniecTBa npocteie U ciokHble. O3HAKOMIIEHUE C CUMBOJIAMU
anemenToB. CumBonsl H, 0, S, P, C, I, Br, Cl, Si. Ilonsarue xumudeckoir ¢opmyibl. UnucThie BemiecTBa W CMECH.
OpnoponHsle W HeodHOKpaTHble cMmecd. CmocoObl  pa3fgBOCHUS CMeced: oOoTcTamBaHue, (UIBTPOBAHUE,
MepeKpUCTAIUIN3AIINS, TIEPETOHKA, XpoMaTorpadusi.

[Ipaktuka. Jlabopatopubsie paboTel: 1. Mogenupyem xummudeckue (opmynsl. 2. ['otoBum cmecu. [IpakTthueckue
pabotel: 1. Ouunctka mnoBapeHHOM conu (GUIBTPOBAaHMEM U BblMapuBaHueM. 2. (OYUCTKa MEIHOTO KyIopoca
nepekpuctammzanus. [logseaenne ntoro moayis. Mrpa-sukropruna « XuMusi BOKpYT MEHSL.

Kakue ObIBaIOT BelecTna.

Teopus. Knaccudukanmsi BemecTB Ha MPOCThIE U CIOXKHBIC. JleleHne MPOCTHIX BEIISCTB HAa METAJIBI U HEMETAJLIHI.
CumBonel MetamioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero otkpeitue. [lomydenue
KHCIIOpOoJla M3 mepMmaHranata kamus. CoOupaHue KHUCIOpOAa IBYMs CIIOCOOAMH: METOJOM BBITECHEHMsSI BO3JyXa W
METOJIOM BBITECHEHUSI BOJbl. OnpeaeneHne Kuciopoaa. ['opeHue cepsl, yrisi U xkele3a B kuciaopojae. Bogopon - cambrit
nerkui ra3. Mcropus ero otkpeitus. ['openne Bomopoaa "I'pemyuas cmech". OmnpeneneHue BOAOPOJAA, MOJYyUYCHHE.
VYraexkucnsiii Ta3. I[lonyyenue ero u3 Mpamopa win Mena. OnpejeneHrue Yriekuciaoro raza ¢ moMoOIIbI0 W3BECTKOBOM
Bozbl. CocTaB Bo3myxa. M3yuenue cocraBa Bo3ayxa. Poibs A.JlaByasne. [lonarue 06 nHepTHbIX Ta3ax. HeoH, apros, ux
npumenenue. Kucnortsl. Kucnotsl B ipupoje. PactBopenne kucnor B Boje. JlelcTBre CEpHOM KHUCIOTHI HA TKaHb. Mepbl
MPEOCTOPOKHOCTH MpH paboTe ¢ KUcaoTaMu. JlecTBrUE KUCITOT HAa HHANKATOphl. OcHOBaHMS. PacTBOpeHre ocHOBaHUM
B Bojie. Illenoun. [leticTBue miemodeli Ha OpraHU3M dejoBeKa. Mepsl mpeaoCTOPOKHOCTH TPH PadOTe CO IIEIIOYaMH.

HevictBue menoueir Ha wuHaukatopbl. Conu. Kakume ObiBatoT comu? Comm B mpupope. lloBapennass conb. Ponb



MOBAapEHHON COJIM B HUCTOpUU uesoBedecTBa. OpraHuueckue BEIIEeCTBA: OEJIKH, >KUPBI, YTIEBOJAbl, HYKIECHHOBBHIE
KHCJIOTBI, UX POJIb JJIS )KUBBIX OPraHU3MOB.

[IpakTtuka. Jlabopatopusie paboTsl: 1. M3yuyaem cBoiicTBa metaymioB. 2. PaccmaTpuBaHue CIJIaBOB MEIU U Kelesa. 3.
OOHapyxeHrue KUCIOT B NPOAyKTax nutanus. 4. JIeHCTBUS WHIUKATOPOB Ha KUCIOTHI M Ieioud. 5. PacTBopenme
ocHOBaHMl B Boje. 6. PaccmarpuBanme oOpasioB coiseid. Ilpaktuueckue paboter: 1. Ilomywgaem, cobupaem wu
omnpenesieM KUCIopod U Bogopo. 16 2. M3ydaem cBOMCTBa METAJIOB.

S3bIK XMMHH.

Teopusi. Xumus - Hayka o BemiectBax. Kakue ObiBatoT BemiecTBa? Metaiibl U HeMmeTauibl. OKCHIBI, KUCIOTHI,
OCHOBaHUsI, coyin. PU3NYECKUE U XUMHUYECKHE CBOMCTBA BemecTB. [IpeBpamienus Bemects apyr B Apyra. [IpusHaku u
yCIIOBUsL TedeHHs xumuueckod peakiuu. CoctaB BemiecTB. Xumuueckas ¢dopmyna. BamentHocts. OmnpeneneHue
BaJICHTHOCTH 10 XMMHUYECKOU (hopmysie. 3aKOH COXpaHEHHUsI MacChl BEIECTB. XUMHUECKHE YPABHEHHUS.

[Ipaktuka. Ilpaktuueckass pabora «lIpeBpamienus BemiecTB Apyr B Jpyra», «OrmnpejeneHne BaJICHTHOCTU TIO
XUMUYECKON (opmylie», «3aKOH COXpaHEHHsS MacChl BelIeCTB». PereHue xumudeckux ypaBHeHuil. [loaroroBka k
KoJUTOKBUyMYy. ITlonBenenue ntoroB Moayisa. KonnokBuym «S3bik XuMum.

HN3yyaem xuMu4ecKue peakiuuu.

Teopusi. CylHoCTh XUMHUECKON peakiuu. THIbl XUMUYECKUX Peakluid: pa3lioKeHus, 3aMelleHusl 1 oOMeHa. Peakiuun
9K30- ¥ 3HJ0TepMuYeckue. Peakiiuu oOpatumbie 1 HeoOpaTtuMble. CKOPOCTh XUMUYECKUX peakuuid. 17

[Ipaktuka. Jlaboparopubie omnbiThl: 1. Pa3noxkeHue manaxurta Mpu HarpeBaHuu. 2. 3aMelleHHEe MEAW B PacTBOpe
xjopua Meau (2) xKeae30M.

MHuorooopa3ue BeniecTs.



Teopusi. Knaccudukanuss u cBoiictBa BemiecTB. MHorooOpasue BemiecTB. Kiaccudukaius BeEIIECTB IO COCTaBy.
Oxkcunpl, ux cocta. [loayueHne oKCUIOB peakuel TOpeHusl MPOCTHIX U CI0XKHBIX BenlecTB. CocTaBiIeHUE YpaBHEHUM
pEaKUMy TOPEHHUs CIIOKHBIX BEIIECTB. Y CIOBUS BO3HUKHOBEHHUsI U NPEKPAILLECHHS TOpeHUs. MeieHHOe OKHUCIIEHHE.
Mepsl npegymnpexaenus noxapon. Kinaccudukaius oKCHAOB Ha OCHOBHBIE, KUCIOTHBIE, ampoTepHble. KucnoTel, ux
COCTaB, Kiaccu(UKalMs Ha KUCIOPOJOCOAepKalre M OeCKUCIOpPOIHbIe, Ha OJHOOCHOBHBIE, JBYXOCHOBHBIE H
TPEXOCHOBHBIE. KHCIOTHBIA OCTAaTOK. BaJleHTHOCTH KHMCIOTHOTO OCTaTKa, pOJjb KHCIOT JJIsI OPraHU3MOB PACTEHUI,
JKUBOTHBIX M 4esioBeka. OCHOBaHMs, WX cocTaB. ['mapookcorpymma. Illenoun u HepacTBOpUMBbIE B BOJIE€ OCHOBAaHUS,
coctaBiieHre (OpMyJ COJIEM MO BAJIEHTHOCTHM MeTajla M KHUCIOTHOro ocrarka. Knmaccudukanus coneit Ha cpeaHue,
KHUCJIbIE M OCHOBHBbIE. [lWieBas cola M MalaxUT KAaK NPHUMEPBI KHUCIOW M OCHOBHOW COJIEM, COJM OPraHUu3Mbl B
OpraHu3Me 4esoBeKa. Peaknust HedTpanu3anuu.

[Ipaktuka. JlabopatopHbie paboThl: 1. PaccMoTpenme oOpasloB OKCHAOB, OCHOBaHHH, coiyeil. 2. HccnemoBanue
MPOJIyKTa TOPEHUs YIiis B kuciopoae. 3. O3HaKOMJICHHE CO CBOMCTBAMHU THJIPOKCUIOB HATPUSA, Kalbliusd, Meau (2) uiu
xenesa (3). 4. BzaumopeicTBre menodet ¢ Kucioramu. 5. B3anmoelicTBrie HEpacTBOPUMBIX OCHOBAHUM C KHUCJIOTAMHU.
ATOM - COCTaBHas 4acTh BEILECTB.

Teopus. Atom. Cnoxsbslii coctaB atoma. OTKpbITHE 31€KTpOoHOB B arome. OmbiThl J.Pesepdopaa mo OTKphITHIO
aTOMHOTO sifipa. 3apsAn aTOMHOro sjupa. Mozaenu atomoB. [Inanerapnas moaens atoma J.Pe3epdopaa. AGcontoTHas U
oTHocuTelbHass aroMHass macca. CocrtaB saep aTtomoB. IIpotonsl. HelTponsl. M30Tombl. XWMHYECKHN B3JIEMEHT -
Pa3HOBUAHOCTh aTOMOB C OJIMHAKOBBIM 3apsiaoM sjpa. [lonsarue 06 nonax. IlpakTtuka. M3roroBneHue Monenn aToma.
[Tonsenenune urtoroB moayJsia. Kpyrieiii cton «B3rasg Ha MUp BOKPYT HAC C MOMOILBIO XUMHI.

«4Yto mbl y3Hau o xumuu?»O00011eHIE Kypca-2 Jaca.



Ne Tema Kou- ®opma Mecto ®opMa KOHTPOJISA Hcnoab3oBanne
n/m BO 3aHATHA NpoBeACHUS o0opynoBaHus
4acoB
Beenenue
1 Bsonnbii uncrpykrax no Th 1 becena Kabuner

MIPH TPOBEJICHUH
n1abopaTopHBIX padoT.

O3HaKoOMeHUEe C KAOUHEMOM XUMUU U u3yuernue npasui mexHuKu bezonacnocmu

2 [Tpubops! 11 HAYYHBIX 1 becena Kabuner Kommnekt nocy sl
HCCIICTOBAHUH, JIEMOHCTPAIIMOHHON
nmabopaTopHOE 000pyIOBaHHE c

MIPUHAUICKHOCTIMHI

3 N3ydenune npaBui TEXHUKA 1 [IpakTnueckoe | Kabuner 3auer

0€e30MacHOCTH 3aHATHE
«BemniecTBa BOKpYr Te0sl, OTJISIHUCH!»

4 CaoiictBa BemectB. Paznenenue | 1 Jlab6opatopHoe | Kabuner Odopmiienue 1a00paTopHOTO Ha6op «¥Onsr1it
CMecH KpacuTesei. 3aHATHE 3aHATUS XUMHK»

5 CaoiicTBa Boapl. OuncTka Boabl. | 1 Jlaboparopuoe | Kabuner Odopmienue 1abopaTOpHOTO Kommnekt nocyipl

3aHATHE 3aHATHUSA JIEMOHCTPAIMOHHOM
c
MIPUHAIUIEKHOCTSIMH,
TEPMOMETP BOJHBIN

6 CBolicTBa YKCYCHOM KUCIIOTBI. 1 Jlaboparopuoe | Kabuner Odopmienue 1abopaTOpHOTO Kommnekr

3aHATHE 3aHATHUSA XUMHYECKUX
peakTuBoB «Touka
Pocra»

7 JlaboparopHas pabora 4. 1 Jlabopartopuoe | Kabuner OdopmiieHue 1abopaTOpHOTO Ha6op «FOHnbrii

CBolicTBa MUTHEBOM COJIBI. 3aHATHE 3aHATUA XUMUK», Kommuiekr
MOCY bl
JIEMOHCTPAIIMOHHON
c
MIPUHAUIEKHOCTIMU

8 JlaGopaTopHas pabota 5.1 Jlaboparopuoe | Kabuner Odopmiienne 1abopaTOpHOTO Ha6op «FOnsrii
CaoiicTBa yasi. 3aHATHE 3aHATHS XUMHUK»

9 JlaboparopHas pabora 6.1 Jlaboparopnas | Kabuner OdopmiieHue 1abopaTopHOit Komttexs




CpoiicTBa MbLTa. M3roToBneHue pabota paboThI NHMHUCCRHX
MbLJIa B IOMAITHUX yCIOBHSIX pearTHBOB « Fouka
Poerar»

10 JlaGoparopHas pabota 7. Jlabopatopnas | Kabuner OdopmiieHune 1abopaTopHOit Kommnekr
CpaBHEHHE MOIOIIUX CBOICTB pabota paboThI XUMHYECKUX
Mmbuia u CMC. peakTuBoB «Touka

Pocrta»

11 JlaboparopHas pabora 8. Jlaboparopnas | Kabuner Odopmienue 1abopaTopHOit Kommnekr

W3rotoBuM JIyXu camu. pabota paboThI XUMHYECKUX
peaktuBoB «Touka
Pocra»

12 JlaGoparopHas padota 9. Jlabopatopnas | Kabuner OdopmiieHune 1abopaTopHOit Kommnekr
HeoObrunbie cBOICTBA TAKUX pabota paboThI XUMHYECKUX
OOBIYHBIX 3€JICHKH U HOfa. peaktuBoB «Touka

Pocrta»

13 Jlaboparopnas padota 10. Jlabopatopnas | Kabuner OdopmiieHue 1abopaTopHOit Kommnekr
[Tonydenue kucmopoa us3 pabota paboThI XUMHUYECKUX
MePEKUCH BOJIOPOJIA. peaktBoB «Touka

Pocrta»

14 JlaGopatopnasipaboral 1. Jlabopatopnas | Kabuner Odopmiienue nabopaTopHoii Komrmekt mocy st

CaoiicTBa acripuHa. pabora paboThI JIEMOHCTPAIIMOHHOM
c
MIPUHA UICKHOCTIMHU

15 JlaGoparopnasipabotal?2. JlaboparopHas | Kabuner Odopminenune nadbopaTopHOii Kommuiekt nocyapt

CaoiicTBa Kpaxmaa. pabota [OHHOM C
OCTSIMH

16 JlaGopaTopnas paboral3. Jlabopatopnas | Kabuner Odopmiienue nabopaTopHoOii Komrmekt mocy st

CBolicTBa TITFOKO3HI. pabora paboThI JIEMOHCTPAIMOHHOM
c
MIPUHA UICKHOCTIMHU

17 JlabopartopHasipaboral4. Jlaboparopnas | Kabuner Odopmienune abopaTopHOit Kommnekr

CBoiicTBa  pacTUTENHHOTO H pabora paboThI XUMHUYECKUX

CIIMBOYHOI'O MacCcCII.

peakTuBoB «Touka
Pocra»

Xumus B ObITY




18 Bubr OBITOBBIX XUMHKATOB ITpaktnueckoe | KaGuner Odopmienue 3aHITUSA

3aHATHE

19 Crinuky 1 Oymara: OT UCTOpUH [IpakTnueckoe | Kabuner Odopminenue 3aHITUSA Kommexr nocy el
n300peTeHns 10 HALINX THEeH 3aHATHE JIEMOHCTPALMOHHOMN

c
MIPUHAICKHOCTIMHU

20 Uctopus creknoenus. [Ipaktuueckoe | Kabuner OdopmiieHne 3aHATUS Jlyna, nabop

3aHATHE MIUHLIETOB

21 XUMHSI 1 KOCMETUYECKHE [Ipaktuueckoe | Kabuner Odopmiienne 3aHITHS
cpeacTBa 3aHSTHE

22 [IpakTrueckas padora Neb. [IpakTnueckoe | Kabuner Odopmienne 3aHATUSA Kommnekt nmocyipl
BriBeieHre NSTEH PrKaBUMHBL, 3aHsTHC JICMOHCTPALMOHHOH
YEepHUIL, )KHUpa ¢

MIPUHAUIEKHOCTIMU

23 Cummnarnueckue YEepHUJIA! Jlaboparopnas | Kabuner Odopmienne nabopaTopHOit Kommnekt nocyipl
Ha3HAYCHUE, MpoCTeUIITNe pabora paboThI JIEMOHCTPAIMOHHOM
penienTel..JlabopaTtopHast c
paborals. «CekpeTHble MPUHAIIEAKHOCTIMHU
YEepHUIIAY.

24 Hcropuss MBUIBHBIX — ITy3BIpEN. JlaboparopHas | Kabuner Odopminenune nadbopaTopHOii Kommekr nocy el
®usnka MbUIbHBIX ITy3BIPEN. pabota paboThI JEMOHCTPALlMOHHOU
JlaGoparopHas paboral7. c
«MBUIBHBIE OTIBITHD). MIPUHAICKHOCTIMHI

25 Cocran IIKOJIBHOTO Jlabopatopnas | Kabuner Odopmiienue nabopaTopHoOii Kowmrmekt mocy st
Mena.JlabopaTopHas pabora 18. pabota paboThI JIEMOHCTPALIMOHHOM
«Kax BpIOpaTh MIKOJIbHBINA MEID». c

Jlabopatopnass  paGota  19. MPUHAIICKHOCTIMHU
«W3rorosnenue IIKOJIbHBIX
MEJIKOBY.

26 JlaGopatopnass  pabora  20. Jlabopatopnas | Kabuner Odopmiienue nabopaTopHoii Hudposas

«Omnpenenenne cpeqbl pacTBOpa pabota paboThI nabopaTopusi




C IMIOMOIIBIO UHAUKATOPOBY».

Releon, natuuk pH,

Nuapukatopsl. Usmenenne Kommext nmocyapt
OKpacKu WHANKATOPOB B JIEMOHCTPAIMOHHOM
pa3IMYHBIX Cpeaax. c

JlabGopatopHass  pabora  21. TIPUHAICKHOCTSIMH
«IIpuroToBieHre pacTUTEIbHBIX
WHAMKATOPOB M OINpeiesieHHe C
noMouisto HUX pH pactBopay.

27 JlaGopaTopnas paboral6. Jlabopatopnas | Kabuner Odopmiienue nabopaTopHoii Jlyma, nHabop
«ITonyuyenue aKBapeIbHBIX pabota paboThI MUHIIETOB
Kpacok». CocTaB axkBapesbHbBIX
kpacok. IIpaBuna oOpamieHus ¢
HUMH

CBoiicTBa BelecTBa

28 Mup Tak UHTEpECEH, HO KaK €Tro [Ipaktrueckoe | Kabuner ®doTooTUET
MIOHSTH 3aHATHE

29 CRoiicTBa BEIIECTB, [Ipaktuueckoe | Kabuner Kommekr
MPEeBpAIICHHUs BEIIECTB JPYT B 3aHATHE XUMHYECKUX
apyra peaktuBoB «Touka

Pocra»

30-31 | M3ydeHue cocTaBa BElIECTBA - [Ipaktuueckoe | Kabuner Kommnekr

HEHTPATBHOE 3BEHO XUMHUHU 3aHATHE XUMHYECKUX
peaktuBoB «Touka
Pocrta»

Kakue ObIBalOT BeuecTsa

32-33 | Kakue ObIBalOT BElECTBA [Ipaktuueckoe | Kabuner Ha6op «¥Onsr1it

3aHATHE XUMHK»

34-35 | S3BIK XUMUU [Ipaktnueckoe | Kabuner

3aHATHE
MHorooopa3sue BelecTn

36-37 | M3yyaeM XUMHUYECKHUE pPEaKIIUU [Ipaktuueckoe | Kabuner Ha6op «¥Onsrit

3aHATHE XUMHK»

38-39 | MHoroo6pasue BeIIecTB [Ipaktuueckoe | Kabuner

3aHATUC




40 ATOM - cocTaBHas 4acTh [IpakTnueckoe | Kabuner
BEIIECTB 3aHATHE
41 Yuctele BeliecTBa U CMECH [IpakTnueckoe | Kabuner Odopminenune nabopaTopHOii Ha6op «tOHnbrit
3aHSATHE paboThI XUMHK»
[udposas naboparopust
42-43 | Ounctka BOAbI OT paCTBOPUMBIX Jlaboparopnas | Kabuner Odopmienue 1abopaTopHoOit Kommnekt nmocyipl
npumecei pabora paboThI JIEMOHCTPAIMOHHOM
c
MIPUHAUIEKHOCTIMU
44-45 | OnpeneneHue TeMIeparypsl Jlaboparopnas | Kabuner Odopmienne nabopaTopHOit Hudposas
KpHCTaJUTH3AIH BEIIECTBA pabora paboThI nmabopaTopus
Releon, gatunk
TeMnepaTypHbIN
46-47 | V3yuenue (pU3MUECKUX CBOICTB Jlaboparopnas | Kabuner Odopmienue 1abopaTopHOit Kommnekr
METaJIOB pabora paboThI XUMUYECKUX
peakTuBoB «Touka
Pocra»
48-49 | Onpenenenue CTPYKTypbl Jlaboparopnas | Kabuner Odopmienue 1abopaTopHOit Hudposas
IJIaMeHU pabota paboThI naboparopust
Releon, gatunk
TeMnepaTypHbIN
50-51 | DK30TEepMHUUECKHE pEAKIIMH Jlaboparopnas | Kabuner Odopmienue 1abopaTopHOit Hudposas
pabota paboThI naboparopust
Releon, gatunk
TeMnepaTypHbIT
52-53 | DHIOTEpMHUUYECKHE peaKLUU Jlaboparopnas | Kabuner Odopmiienue 1abopaTopHOit Hudposas
pabota paboThI naboparopust
Releon, matuuk
TeMrnepaTypHbIT
54 IlepeHacelieHHbIE PACTBOPHI JlaboparopHas | Kabuner Odopminenune nadbopaTopHOii TepMmomeTp BOIHBIN
pabota paboThI
55-56 | DnekTponuTHYECKas Jlabopatopnas | Kabuner Odopmiienue nabopaTopHoOii Hudposas
JIUCCOIIMAIIHS pabora paboThI nabopaTtopus
Releon, matuuk
3JIEKTPOTIPOBOIHOCT

u




57-58 | CunbHbIe U craObie 2 Jlaboparopnas | Kabuner Odopmienue 1abopaTopHOit Hudposas
AIEKTPOITUTHI pabora paboThI nmabopaTopus
Releon, gatunk
3JEKTPOTIPOBOAHOCT
u
59 Bnusnue temnepatypsl Ha 1 Jlaboparopnas | Kabuner Odopmienue 1abopaTopHOit Hudposas
JUCCOLIMALINIO pabota paboThI naboparopust
Releon, gatunk
TeMnepaTypHbIT
60 BnusHue koHIEHTpauu 1 Jlaboparopnas | Kabuner Odopmienue 1abopaTopHOit
pacTBOpa Ha JMCCOIMAITHIO pabora paboThI
61 Bnusinue pactBopurens Ha 1 JlaboparopHas | Kabuner Odopminenune nadbopaTopHOii Kommuiekr
JUCCOLIMALINIO pabota paboThI XUMUYECKUX
peaktuBoB «Touka
Pocrta»
62 Onpenenenue pH pacTBOpOB. 1 Jlabopatopnas | Kabuner OdopmiieHue 1abopaTopHOit Hudposas
pabota paboThI naboparopus
Releon, natyuk pH
63 Peakmus HeitTpanuzanuu. 1 Jlabopatopnas | Kabuner Odopmiienue nabopaTopHoii Kommnekr
B3aumoneiicTBue rupokcuia pabora paboThI XUMHUYECKUX
HaTpus C COJSTHOM KHUCIIOTOM. peakTuBoB «Touka
Pocrtay
64-65 | [1naBieHue u KpucTaUIU3AIUSL 2 Jlabopatopnas | Kabuner Odopmiienue nabopaTopHoOii Hudposas
cepbl pabota paboThI nabopaTtopust
Releon, matuuk
TEeMIEepaTypHBIN
66 Herunparamus cosueit 1 Jlabopatopnas | Kabuner Odopmiienue nabopaTopHoOii
pabora paboThI
«YT0 MBI Y3HAJH 0 XUMHUH?».
67-68 | «UTO MBI y3HAJIH O XUMHUH?». | 2 Kpyrasriit cron | Kabuner Oecena
Kpyruslii cron







