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I[HosicHuTEIbHASA 3AIIUCKA
HanpaBjieHHOCTH NPOrpaMMbl — €CTECTBEHHOHAYYHAS
Bo3pact o0yuaromuxcsi: ot 15 net no 18 ner.
Cpok peanuzanuu nporpammsbi: 1 roa, 144 vaca.

Pabouas nporpamma 3aHSATHI BHEYPOUHOU NEATEIBHOCTH MO XUMUU «XUMUS BOKPYT
Hacy» MpeJHa3HaueHa JIJIsl OpraHU3alky JIOMOJHUTEIRHOr0 00pa3oBanus oOydaromuxcs 8-

11 xnaccos MKOY COUI Ne 3.
Peanuzanus nporpamMmel o0ecreunBaeTCsi HOPMATUBHBIMU JIOKYMEHTAMU

1. ®enepanpubiii 3akoH OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6
obpazoBanuu B Poccuiickoit denepannny (¢ u3M. u Ao1., BCTyI. B cwity ¢ 01.09.2020).

2.  Meroauyeckue PEKOMEHIAIMU IO  MPOEKTUPOBAHUIO  JIOMOJTHUTEIbHBIX
o01reo0pa3oBaTeNbHBIX OOIIepa3BuBatomux mnporpamm ot 18.11.2015. MuHHCTEPCTBO
oOpa3oBanus u Hayku PO

3. Ilpodeccuonanpubiii crangapt «llegaror (memarorwueckas AesITENBHOCTh B
JOIIKOJILHOM, HadajlbHOM O0OIlleM, OCHOBHOM oOIleM, cpeaHeM oOIlieM oO0pa30BaHUM),
(BocmiUTATENb, YUUTEH)»

4. Tlpukaz MunuctepcTBa npocsenienust Poccuiickoit @eneparuu ot 9 HOs6ps 2018
r. No 196 «O6 ytBepxkaenuu [lopsnka opranuzanuu U OCyIIECTBICHHS 00pa30BaTEIbLHOM

JESTEIHHOCTHU IO IOMOJIHUTEIBLHBIM 00IIe00pa30BaTEIbHBIM MIPOTPaMMaM))

5.®enepanbublil 3akoH 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B POy

6.DenepanbHbIN TPOCKT «Ycrex Kaxaoro peoenka» (yTB. 7 nexadbps 2018 r.)

JlomonauTenbHas oOmieo0pa3oBaTebHas TMporpaMma «XWMHS BOKPYr Hac» JaeT
BO3MOXHOCTh KaKJOMY pPEOEHKY MOJydaTh JOMOJHUTEIhbHOE OOpa30BaHUWE HCXOHSl U3 €ro
WHTEPECOB, CKJIOHHOCTEHW, CmocoOHOcTe ®  0Opa3oBaTeIbHBIX OTPEeOHOCTEH,
OCYIIECTBISIEMBIX 3a TpenenamMu  (emepanbHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAPTOB U (eJiepaibHbIX FOCY/IapCTBEHHBIX TPEOOBAHUIM.

HampaBieHHOCTh NpoOrpaMMbl  €CTECTBEHHOHAy4Hasi, IOCKOJIbKY OHa Mperoaraer
yIiyOJIeHHOE ~ M3yY€HHE  OpPraHM4YecKOW W HEOpPraHMyecKo  XUMUH,  pEIICHUE

OKCIICPUMCHTAJIbHBIX 1 PACYCTHLIX 3aaa4 MOBBIIICHHON CJI0XKHOCTH I10 XHMHMHU. ConepmaHHe



porpaMmbl «XHUMHsI BOKPYT HAac)» MOMOXKET MOoApocTkaM 15-18 et pacmupuTh U yriayOuTh
3HAHMS 10 XMMHUH, YCOBEPIIEHCTBOBATh YMEHUS UCCIIEI0BAThH

B cucreme ecTecCTBEHHOHay4yHOro oOOpa30BaHUsA XUMHUS 3aHMMAEeT Ba)XXKHOE MECTO,
OINpEJENSIEMOE POJIbI0 XMMUYECKOM HAyKH B MO3HAHUU 3aKOHOB MPUPOJbI, B MAaT€pUATBHOU
KU3HU  OOIIECTBA, B PEIICHUU TJI00aIbHBIX MPOOJEM YeIoBe4YeCTBa, B (POPMHUPOBAHUU
Hay4YHOU KapTHUHBI MUpA.

JlononuutenbHas o0mieo0pa3oBaTesbHas NporpaMMma «XUMHsS BOKPYTI Hac» CoO3/aHa,
YTOOBl B TMPOILECCE MOJYYEHUS JIOMOJHUTEIBHOTO XUMHUYECKOTO 00pa3oBaHUs Yydalllhecs
npuoOpenn XUMHYECKHME 3HAHUS O 3aKOHaX U TEOpHUsX, OTpakalouUuX OCOOEHHOCTH
XUMHAYECKON (OPMBI JBMKCHHUS MaTepuu, NPHUOOpENH yMEHHs M HaBBIKM B TIOCTAHOBKE
XUMHYECKOTO 3KCIEPUMEHTa, B paboTe ¢ HAy4YHOM M CHPAaBOYHOM JIUTEpPATypoOil, HAYUHIIHUCH
JIeNaTh BBIBOABI MPUMEHUTEIBHO K KOHKPETHOMY Marepuaidy W Oojee oOIIMe BBIBOIBI
MHUPOBO33PEHUYECKOr0 Xapakrepa. M3yueHne XuMun NoMoraeT NoHITh OOIIUE 3aKOHOMEPHOCTH
nporecca MO3HaHUST TPUPOJBI YEJIOBEKOM, METOJbl aHAJOTMU W SKCIEPUMEHTAa, aHalu3 U
CUHTE3 MO3BOJISIOT MOHSATH HAYKY BO BCEM €€ MHOTOOOPa3UH.

XVUMHUYECKHUE 3HAHUSI HEOOXOIUMBI yUaIlUMCS B MIOBCETHEBHOW KU3HU, TPOU3BOICTBEHHOM
NEeSTENbHOCTH, TMPOJODKEHUS O0Opa3oBaHMs W TMPABWIBHOM OpHEHTAllMM TIOBEACHUS B
okpyxatromieir cpene. I[Iporpamma «XuMHsS BOKPYr Hac » JaeT y4YalldMCs BO3MOXHOCTH
BBIOpATh NMPOoGuib 00YUEHHUS, TTONOJHUTH 3HAHUS O NMPOGECCUIX, PaACIIUPHUTh 3HAHUS TIPeaMeTa
XUMHH, HEOOXOIUMBIE JIJIsl IOJTyYEeHUS TadbHEHIIero o0pa3oBaHusl.

JlononauTenbHas oOuieoOpazoBaTeabHasl mporpamma «XuMHUsST BOKpYT Hac" cocTaBlieHa ¢
yaetoMm obopynoBanus "Touka pocra".

HoBu3Ha nporpaMmbl COCTOUT B JINYHOCTHO-OPUEHTUPOBAHHOM 00ydeHHH. Ponp yuurens
COCTOHUT B TOM, YTOOBI CO37aTh KAKIOMY 00yJaronieMycsi Bce yCIOBUs, I Haubosee MOJHOTO
pPacKphITHs W peanu3aluu ero crnocoOHocted. Co3maTh TakMe CUTYallMH C HCIOJb30BAHHEM
pa3IMYHBIX METOJI0B 00YUYEeHHUS, TPU KOTOPBIX KAKIBIA 00yJaromuiics npuiaraeT coOCTBEHHbIE
TBOPUYECKHE YCUJIUS U UHTEIUIEKTYaJIbHbIE CIIOCOOHOCTU IIPHU PELIEHUH IIOCTABJICHHBIX 3a/a4.

AKTYaJqbHOCTb IPOTPaMMbl  «XUMHUSI BOKPYI HAc» CO3/laHa C IeJbl0  (POpMHpPOBaHUS

WHTEpECca K XUMUH, PACHIUPEHHs Kpyro3opa y4amwmxcs. OH OpUEHTHPOBAH Ha ydamuxcs 7-9



KJIACCOB, TO €CTh TaKOTrO BO3pacTa, Korja pedsiraM CTaHOBHUTCS MHTEPECEH MUP, KOTOPBIM HX
OKpY’KaeT U TO, YTO OHU HE MOTYT OOBSCHUTH, a CIEIMATIbLHBIX 3HAHUH ellle He XxBaTaeT. JleTu ¢
POXKJICHUS OKPYKEHBI PA3JIMUHBIMU BEIIECTBAMHU U IOJKHBI YMETh 00paIiaThCsa ¢ HUMHU.

Ilenarornueckas 1eJ1eco00pa3HoOCTh NMPorpamMMmabl CBsi3aHa C BO3PACTHBIMHU
OCOOCHHOCTAMU JIeTel JaHHOTO Bo3pacTta 15-18 net: m10003HATENBHOCTH, HAOIIOATEIBHOCTD;
HMHTEpeC K XUMHUYECKUM IIpoIleccaM; KellaHueM paboTaTh ¢ Ja0OpaTOpPHBIM 00OPYAOBaHUEM;
OBICTpOE OBJIaJICHHE YMEHUSAMHU U HaBblkaMu. Kypc HOCUT pa3BUBAIONIYIO, NCSITEIHLHOCTHYIO U
IPAKTUYECKYIO HAMPABJICHHOCTD.

Heas nmporpammbi: DopMuUpOBaHUE Y yYalIUXCs TIYOOKOT0 UM YCTOMYHMBOTO MHTEpEca K
MHUpPY BEIIECTB U XUMHUYECKUX MpEeBpalleHU, MPUOOpEeTeHUEe HEOOXOIUMBIX MPAKTUYECKHUX
YMEHUN U HaBBIKOB IO JTa0OPATOPHOU TEXHUKE.

3agaun XUMHMYECKOro KpysKKa

- pa3BUTH I[IO3HABATEJIbHBICE WHTEPECHl W HWHTEIUICKTyalbHbIE CIIOCOOHOCTH B TIpoIiecce
MPOBEACHUS XUMHYECKOTO JKCIIEPUMEHTa, CaMOCTOSTEIBLHOCTh MPUOOPETEHUS 3HAHUN B
COOTBETCTBHH C BOSHUKAIOIIUMHU KU3HEHHBIMH MOTPEOHOCTMU;

- pa3BUTh y4eOHO-KOMMYHUKATHBHBIE YMEHHS,;

- (opMupoBaHUE YMEHUS HAOMIOAATh U OOBACHITh XUMUUECKHE SIBJICHUS, IPOUCXOSIINE B
npupojie, ObITY, IEMOHCTPUPYEMBIC YIUTEIIEM;

- (opmupoBath ymMeHHE pabOTaTh C BEIIECTBAMHU, BBIMOIHATH HECIOXHBIE XUMHYECKHE
OTIBITHI, COOJIFOIATh TIPaBUJIa TEXHUKH 0€30IIaCHOCTH;

- BOCIIUTBHIBATbH JIEMEHTHI 3KOJIOTUUYECKON KYJIbTYpBbL;

OTIN4YUTEebHOH O0CO0EHHOCTBIO JAHHOW MpOrpaMMbl SIBIIETCS TO, 4YTO 3aHATHUA
MPEAINO0JIaraloT He TOJbKO M3yYEHUE TEOPETHUUECKOro Marepuasna, OHU TakKe OPUEHTHUPOBAHBI
Ha DPa3BUTHE MPAKTHUYECKUX YMEHHUM M HABBIKOB CAaMOCTOSITEIIBHOM JKCIEPUMEHTAJIBbHOU H
UCCIIEIOBATEIBCKON NEeATeIbHOCTH yyaluxcs. Pe0sita HaydaTcs CTaBUTh MPOCTEUIIINE OMBITHI,
paboTaTh C peakTHBaMH, ILIAHUPOBATH CAMOCTOATEIbHYIO PabOTy Haa BBIOPAaHHOW TEMOW,
oG OpPMIISTH IPAKTUIECKHE PAOOTHI.

DopMbI 3aHATHI:

-['pynmoBas



- UnpuBunyanpHas

HJIaHI/IpyeMLIe METANPEAMETHLIC M JIMYHOCTHBIC PE3YJIbTAThI OCBOCHUA KPY/KKa «Xumusa

BOKPYI HAC»
JInyHOCTHBIE Pe3yJIbTAThI:

- C(I)OpMI/IpOBaHHOCTB IMO3HABATCJIBbHBIX MHTCPCCOB, MHTCIUICKTYAJIbHBIX W TBOPYCCKHUX

CIIOCOOHOCTEH yJaluxcs;
- CaMOCTOSITENIFHOCTh B TPHUOOPETEHUHN HOBBIX 3HAHWN U MPAKTUYECKUX YMEHUH;

- MOTHBaL A 06p330BaTCHBHOﬁ ACATCIBbHOCTH INKOJBHHMKOB Ha OCHOBC JIMYHOCTHO

OPUEHTHUPOBAHHOI'O NIOAX0/1a;
MeranpeaMeTHble:

Pezynamusnovie YV/I:

CaMOCTOATEIBHO (POPMYJIUPOBATH TEMY U LIETH YPOKA;

COCTABJIATSH IIJIaH PCHICHUA y‘{€6H0ﬁ HpO6H€MBI COBMCCTHO C YUHUTCIICM;

pa6OTaTI> I10 TNIaHY, CBEPAAd CBOU I[@ﬁCTBPIH C OCJIbIO, KOPPCKTHPOBATH CBOIO JACATCIIBHOCTD,

- B JMaJOre C YYHUTeleM BbIpabaTbiBaTh KPUTEPUH OLEHKH U ONPENEsITh CTENEHb
YCIICIIHOCTH CBOEM pabOThl M paboThl APYrHX B COOTBETCTBUU C OTUMU KPUTEPHUSIMHU.

llo3nasamenvhole YV/I:

- mepepabaThiBaTh M INPeoOpa3oBbIBaTh MHGOpPMALUIO U3 OAHON (OpPMBI B APYryro

(cocTaBnsTh TIaH, TAOIHILY, CXEMY);

- TOJb30BATHCS CIOBAPSIMU, CIIPABOYHUKAMU;

- OCYILIECTBJISITh AaHAJIU3 U CUHTE3;

- yCTaHaBIMBaTh MPUYMHHO-CJICICTBEHHbIE CBSI3H;

- CTPOUTH PACCyXKACHUS;

KommyHnukarususie YV /:

- BBICKa3bIBaTh U 00OCHOBKLIBAThH CBOIO TOUYKY 3PpCHHU,



- CJIyloaTb U CJIbIIIATh APYTUX, IBITATHCA IIPUHUMATh HHYIO TOYKY 3pCHUA, OBITh TOTOBBIM

KOPPEKTUPOBATH CBOIO TOUKY 3PEHUS;

- JIOKJIaJbIBAaTh O PE3YJIbTAaTaX CBOEr0 UCCIEAOBAHUS, YIaCTBOBATh B IUCKYCCUU, KPATKO U
TOYHO OTBEYATh HA BOIPOCHI, HCIIOJIbB30BATH CIPABOYHYIO JIUTEPATYPY U JApPYTHE

MCTOYHUKHU UHPOPMALINH;

- A0OroBapuBaTbCA W NPUXOJUTH K O6H_I€My PCIICHUIO B COBMECTHOM ACATCIIBHOCTH,

3a/1aBaTh BOIIPOCHI.
IIpeameTHBIE pe3yJIbTATHI:

B nosnasamenwvnoti cd)epe: — HaBaTb ONPCACICHUSA HN3YUYCHHBIX HOHHTHﬁ; — OIIMCHhIBATh
ACMOHCTPAIIMOHHBIC W CAMOCTOATCIBHO IIPOBCACHHBIC JKCICPUMCHTHI, HCIIOJIB3YS IJIA
9TOr0 €CTECTBCHHbLIN (pyCCKHﬁ) A3BIK U A3BIK XMUMHWHU, — KHaCCI/I(l)I/IIII/IPOBaTB N3YUYCHHBIC
OOBEKTHI H ABJICHUA, — ICJIATh BBIBOJAbBI U YMO3AKIIITOYCHUA W3 Ha6HIOH€HHﬁ, N3YUYCHHBIX
XUMHYCCKHNX SaKOHOMCpHOCTCﬁ; — CTPYKTYpPUPOBATH I/ISy‘{eHHBIﬁ Marepual U XUMHYCCKYIO

UH(GOpPMAIIHIO, TIOTYYSHHYIO U3 APYTUX UCTOUYHUKOB;

B yennocmuo-opuenmayuonnou cgepe. — aHanM3MPOBATh U OLICHUBATH MOCIEACTBUS IS
OKpyXaroleni cpeabl OBITOBOM W TPOU3BOJACTBEHHOW JIEATETLHOCTH YEJIOBEKa,;

Pa3bACHATH Ha MPUMEPAX MATEPUATBHOE €AMHCTBO M B3aMMOCBSI3b KOMIIOHEHTOB KUBOH U
HE)XKMBOW MPUPOJBI M YENOBEKa KaK BaXKHYIO YacTh 3TOTO E€IUHCTBA; — CTPOUTH CBOE

IMOBCACHHUC B COOTBCTCTBHH C IIPUHIOUIIAMHA GepemHoro OTHOIICHM:A K IIPUPOIC.

B mpyoosoti cgepe: — miaHupoBaTH U TPOBOAUTH XUMHUYECKUW DKCHEPUMEHT; —
HCIOJIB30BATh BEIIECTBA B COOTBETCTBHUM C WX I[PEIHA3HAYEHUEM U CBOMCTBaMH,

OIIMCAaHHBIMHU B HHCTPYKIHAX I10 IIPUMCHCHUIO.

B cghepe 6ezonacnocmu orcuznedessmenbHocmu. — OKa3blBaTh IEPBYIO TMOMOINb IPHU
OTpAaBIICHUSIX, 0)KOTaX W JPYTUX TpaBMax, CBSI3aHHBIX C BELIECTBAMU W JIAOOPATOPHBIM

000pyTI0BaHHEM.

BBenenune. O3HaKOMJIeHHE C KaOMHETOM XHMHH H H3Y4YCHHE IIPpaBHJ TEXHUKH

0€e30IaCHOCTH



Hemuoro w3 wucropum xumuu. Anxumus. Xumus BYe€pa, CETOAHS, 3aBTpa. |exXHUKa
Oe3zonmacHocT B KaOuHere xumuM. JlaGoparopHoe oOopyaoBaHHE. 3HAKOMCTBO C
pa3IaToOuHbIM 00OPYIOBAaHUMEM Jisl MPAKTHUECKUX U JlaboparopHbix padot. Ilocyna, ee
BUJbl M Ha3zHadeHue. PeakTuBbl M uX Kiaccbl. OOpamieHue ¢ KHUCIOTaMHM, ILIEJI0YaMH,
SJIOBUTBIMUA  BEHIECTBAaMHU. Mepbsl MEpBOM NOMOIIMA MPU XUMHUYECKHX OXKOTax H
oTpaBieHusX. BripaboTka HaBBIKOB Oe30macHO paboThl. JleMoHcTpanus. Y IMBUTEIbHbIE
onbIThl. JlabopatopHast paboTa. 3HAKOMCTBO C OO0OOpYyIOBaHUEM JUIsl MPAKTHUYECKUX U
1a00paTOPHBIX PadoT.

«BemecTBa BOKpYr Te0si, orusiHuch!» BemectBo, (usmueckue cBoOICTBa BEIIECTB.
OTnuunie 4yuCTHIX BellecTB OT cMmeced. CriocoObl pazaeneHus cmeceid. Bomga. MHuoroe yn
Mbl 0 Hel 3HaeM? Boma u e¢ cmoiictBa. Uto HeoObluHOTO B BOje? Boga mpecHas u
Mopckasi. CrocoObl OUYMCTKM BOJABI: OTCTaBaHue, (GUIbTpOBaHHE, 00e33apakKHUBaHUE.
CronoBelil ykcyc W yKcycHas odcceHlIMs. CBOICTBa YKCYCHOW KHUCIOTBI M €€
¢usnonoruvyeckoe BozaeicTeue. [lurheBas coma. CBoiicTBa U nmpuMeHeHHe. Yaii, cocTas,
CBOICTBa, (HU3MOJOTUYECKOE JEHCTBHME HA OpPraHuM3M 4eloBeka. MbUIo WM MbLia?
OTnnune XO03fWCTBEHHOrO0 MbUIa OT TyasieTHOro. lllemouHoil XapakTtep XO3SIICTBEHHOTO
Mbuta. CTUpajibHblE TOPOLIKM W JAPYyrHe Moromme cpencrsa. Kakue mopomku camsbie
omacHele. Hamo nm omacatbes XKUAKUX MOKOIMIMX CpeacTtB. JIOCHOHBI, yXH, KPEMbl H
npovas napdromepusi. MoryT au IpencTaBliATh OMACHOCTh KOCMETHYECKHUE Tperapathl?
MOXHO 71 cCaMOMY H3TrOTOBUTH AyxHu? MHoroobOpasue JIeKapCTBEHHBIX BemiecTB. Kakue
JIeKapcTBa Mbl OOBIYHO MOYKEM BCTPETHTH B CBOEH AoMalrHel anTedyke? ANTeyHbIN Hon u
ero cpoiictBa. [loueMy o HamoO JepxaTh B IJIOTHO 3aKYIOPEHHOM CKIISTHKE. «3€JIEHKa»
WIM pacTBOp OpwiuiMaHTOBOro 3eseHoro. Ilepexkuch Bogopona m runponeput. CBolicTBa
MIEPEKUCH BOJOpPOAA. ACHHMpPUH WM AUETWICAIMLMIOBAsS KHCIOTA M €ro CBOMCTBA.
OnacHocTh MNpuU MNpUMEHEHUM acnupuHa. Kpaxman, ero cBoilcTBa W NpPUMEHEHHE.
OO6pa3oBaHue Kpaxmaja B JIMCThSIX pacTeHUM. [JI0Ko3a, ee CBOWCTBAa M NPUMEHEHUE.
MaprapuH, CIMBOYHOE M pPACTUTEIBHOE Macio, cajo. Yero Mbl O HUX HE 3HaeM?
PacturenbHble ¥ )KUBOTHBIE MacJia.

Jlaboparopnas paborta 1. CoiicTBa BemiecTB. Pa3znenenue cMecu Kkpacurenen.



Jlabopartopnas pabota 2. CoiicTBa Bojbl. [IpakTuueckas padotal.Ounctka BOIBI.
Jlabopartopnas pabota 3. CBoiCTBa YKCYCHOU KUCIOTHI.

Jlabopartopnas pabota 4. CBoiCTBa MUTHEBOMN COJIBI.

Jlabopartopnas pabota 5. CBoiicTBa yasl.

Jlaboparopnas paborta 6. CBoiicTBa MbLja.

Jlabopartopnas pabora 7. CpaBHeHHE MOIOIIMX cBOMCTB Mbuta 1 CMC.

Jlabopartopnas pabota 8. U3roToBUM TyXH CaMHu.

Jlaboparopnas pabota 9. HeoObIuHbIE CBOWCTBA TAKUX OOBIYHBIX 3€JIEHKH U Ho/1a.
JIaGoparopnas padota 10. IlonydeHnue kuciopoa u3 nepekucHu BoJOpoaa.
Jlaboparopnasipaboral 1. CBoiicTBa acnupuHa.

Jlaboparopnasipaboral2.CBoiicTBa Kpaxmasna.

Jlaboparopnas paboral3. CBoiicTBa IIFOKO3BI.

JIaGoparopnasipabotal4. CBoiicTBa pacCTUTEIBHOTO U CIUBOYHOT'O MACEIL.
«YBJIeKaTeJIbHAsi XUMHA I IKCIIEPUMEHTATOPOB)

CumMnarnyeckue YepHWIa: Ha3HAYeHHE, MPOCTEHIIINE PEIETHI.

CocraB akBapenbHbIX Kpacok. [IpaBuia oOpamieHust ¢ HUMHU.

Hctopus MbuibHBIX y3bIpeil. @U3UKA MBUIBHBIX ITy3bIPEH.

CocraB HIKOJIBHOTO MeJa.

Nuaukatopsl. I3MeHeHre OKpacKu MHIUKATOPOB B PA3IMYHBIX Cpeaax.

JlaGoparopnas paboral5. «CekpeTHbie YepHUIAY.

JlabGoparopnas paboral6. «IlomydeHue akBapeabHBIX KPACOK.

Jlabopatopnas padotal 7. «MBUTEHBIE OIBITHIY.

Jlabopatopnas padota 18. «Kax BbIOpaTh NIKOJIBHBIA MET.

Jlabopatopnas padota 19. «M3roToBneHne MKOILHBIX METKOBY.

Jlabopatopnas padota 20. «OnpeneneHune cpeasl pacTBOpa ¢ MOMOIIBIO HHIUKATOPOBY.
Jlaboparopnas pabota 21. «I[Ipurorosienure pacTUTEIbHBIX UHIUKATOPOB U OMpPEACICHUE
¢ momotisio HuX pH pacTBopay.

«CBoiicTBa BelleCcTB)» HOCHT O3HAKOMUTEIBHBIA XapaKTep, pPAacCUWTaH Ha Pa3BUTHE

JHO603H21TCJ'H>HOCTI/I, HHTCPCCAa K XUMHUHU.



Teopus. [lpezentauusa Kypca: Hend W 3aJadyd, OpraHU3alus 3aHATUN U UX creuuduka.
[Ipenmet xumun. [IpoucxoxaeHue ciopa "xumusa". MeCToO XMMUH CPEAN HAYK O MPUPO/IE.

[IpakTrka. 3HaKOMCTBO C rpynmnoi. MHCTpyKTax Mo MnpaBuiaM IOBEICHUSA HA 3aHATHUSX.
[TpakTuueckast pabota «3HAKOMHUMCSI C XUMHUECKOU Tabopatopueit, ee 000pyA0BaHUEM, C
npaBuwiIaMu O6e3onacHocTU B Hey. JlenoBas urpa «IlnmanupoBanue padboThl 0OBEIUHEHUS
Ha y4eOHBIN ro/1». 3HAKOMCTBO C KaJleHJapeM KOHKYPCHBIX MEPOTIPUSITUH.

Bxonnas quarnoctrka. AHKeTa «3HaK0 — HE 3HaK0. YMEI0 — HE yMeto». 14

CaoiicTBa BelecTna.

Teopusi. BemectBo u Teno. BemiectBa BOKpyr Hac U B Hac camux. CBOMCTBa BEIIECTB:
arperaTHO€ COCTOSIHME, IIBET, 3alax, 3JEKTPONPOBOJHOCTh, TEILIONPOBOJHOCTh M T.J.
3adyeM HyXHO 3HaTh CBOMCTBa BemlecTB? KameHb - mepBbli OOBEKT M3YUYECHUS YEJIOBEKA.
IIpeBpamienue BemiecTB Apyr B Apyra. XumMuueckas peakius. [Ipu3Haku u ycioBuUA
TEUECHHUS] XUMHUYECKUX peakiui. ['opeHbe - OJHa M3 MEPBBIX XUMHUYECKHUX pPEaKIUi,
U3BECTHBIX YeOBEKY. Poyib OTHS B CTaHOBIEHUM YenoBeka. JlereHawsl 1 Mudnl 00 OTHE.
BemecTBa roprourie u Heroprouue. M3ydenne peakiium ropeHus.

[Ipaktuka. Jlaboparopusie onbiThl: 1. PaccmatpuBanue npeaMeToB, clieJaHHbIX U3 OJTHOTO
U TOTO K€ BelecTBa. 2. PaccmaTpuBaHue npeIMeTOB, CIETaHHBIX U3 Pa3HbIX BEUIECTB. 3.
PaccmaTpuBaHue BelecTB ¢ pa3HbIMHU (pu3nuecKuMU cBocTBaMH. [IpakTudeckue paboOTHI:
1. N3yuaem cBoiicTBa BemiecTB. 2. [[poBOAUM XMMUUYECKUE PEAKIIUU C ILIEJIBIO BBISBICHUS
IPU3HAKOB U YCIOBUI TEYEHUSI XUMHUUECKON peakli. DKCKYpPCHS B alTeKy.

N3yuenne cocTaBa BelecTBa - HEHTPAJIbHOE 3B€HO XUMMH.

Teopus. I3 vero cocrosT BemecTa? JlenuMo U BEIIECTBO 10 OSCKOHEYHOCTH? ATOM -
HEJleJIMMas 4acTUlla, COCTABHAs 4acCTh BCEX BEIIECTB. MoJIeKybl. XUMUYECKUN 3JIEMEHT.
BemiectBa npocteie U ciaoxHble. O3HaKOMJIEHHE ¢ CUMBOJIaMU 3JieMeHTOB. CumBoiibl H, 0,
S, P, C, I, Br, Cl, Si. Iloastne xumuueckoir popmyiasl. UucTeie BemecTBa M CMECH.
OnHopoaHbIE M HEOJHOKpaTHble cMecH. CrocoObl pa3BOEHUS CMECEH: OTCTauBaHMUE,
bunbTpOBaHKE, IEPEKPUCTALIU3AINS, IEPETOHKA, XpoMaTorpadus.

[Ipaktuka. Jlaboparopusie padotel: 1. Monenupyem xumudeckue Gopmynbl. 2. ['oToBuUM

cmecu. Ilpaktuueckue paboThi: 1. Ouucrtka nNoBapeHHON coiid (PUIBTPOBAHHEM U



BblMapuBaHueM. 2. Ou4nCTKa MEOHOTro Kymnopoca mnepekpuctamnuszanusd. l[loaBeneHue
uToroB Moayis. rpa-BuktopuHa « XUMus BOKPYT MEHS.

Kaxkue ObIBalOT Beuiecrna.

Teopust. Knaccuduxkanus BeiiecTB Ha MPOCTbIE U CIIOXKHBIE. [[eeHne mpocThIX BEIIECTB
Ha MeTaJiel 1 HemeTauibl. CumBoibel MetauioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au,
Hg, Ni, Cr, Mn. Kucnopona, ero otkpeitue. I[lomyueHue kuciopoja W3 IepMaHTraHaTa
kanusi. CoOupaHue KUCIOpOJa JBYMsI CrocoOamMu: METOJOM BBITECHEHHUS BO3JyXa U
METOJIOM BBITECHEHHUs BOJbl. OmnpeneneHne KUuciaopoaa. ['opeHue cephl, yrisi U xKeje3a B
kucaopoae. Boxnopon - cameiid sierkuit ra3. Mcropus ero otkpeitusa. ['openue Bogoponaa
"I'pemyuas cmecp". OmnpeneneHrne BOIOpOAa, NOJNydeHHUE. YTueKHUchblid ra3. llomydyenue
ero m3 Mpamopa uiau mena. OnpeneneHue YrileKUCIoro rasa ¢ MOMOIIBIO M3BECTKOBOM
Boabl. CoctaB Bo3ayxa. M3yuenue coctaBa Bo3ayxa. Ponp A.JlaByaswe. IlonsiTue 00
WHEpPTHBIX Tra3ax. HeoH, apron, ux npumenenue. Kucnorsl. Kucnotel B mnpupoe.
PactBopenne xwucnor B Boge. [JlelicTBuEe CEpHOM KHMCIOTBI Ha TKaHb. Mepsbl
NPEeIOCTOPOKHOCTU Tpu paboTe ¢ Kuciotamu. JIeHcTBUE KHUCIOT HAa WHIUKATOPHI.
OcHoBanus. PactBopeHne ocHoBaHuil B Boze. llenoun. JleficTBre 1Ien04eil HA OpraHu3M
yesioBeka. Mepsl MpeoCcTOPOKHOCTH MpH padoTte co Imenodamu. JleiicTBue mienoveit Ha
unaukatopbl. Conmu. Kakue OwiBatoT conu? Conu B mpupojne. IloBapennas coinb. Ponb
MOBAapEHHON COJIM B HCTOpPUHU dYeloBeuecTBa. OpraHuyuecKue BEIIeCTBA: OCNKH, >KHUPHI,
YIJI€BO/Ibl, HyKJIEUHOBBIE KUCIIOTHI, UX POJIb JJISI )KUBBIX OPTaHU3MOB.

[Tpaktuka. Jlabopatopubie pabotsl: 1. M3ydaem cBoiicTBa MetaiioB. 2. PaccmaTpuBanue
CIUTaBOB Menu U xkene3a. 3. OOHapykeHHe KHCIOT B MpoaykTax nutaHus. 4. JleiicTBus
WHJMKAaTOPOB HAa KUCIOTHI M Mmenoun. S. PactBopeHwe ocHoBaHuii B Bome. O.
PaccmarpuBanue o6pasioB coneit. [Ipaktudeckue pabotsi: 1. Ilomyuaem, cobupaem u
omnpeesieM KUCI0poa U Boaopo. 16 2. M3yyaem CBOMCTBA METAILIOB.

A3BIK XUMHH.

Teopusi. XuMus - Hayka o BemiecTBax. Kakue ObiBatoT BemecTBa? MeTauibl 1 HEMETAJIBI.
Okcuppl, KUCIOTHI, OCHOBaHUA, COIU. DU3NUECKUE U XUMUUYECKHE CBOWCTBA BELIECTB.

[IpeBpamenust BemecTB Ipyr B Apyra. IIpu3Hakm M yCIIOBUSL TEYECHHUS XUMHUYECKOU



peakuuu. CocrtaB BemecTB. Xumuueckas ¢Gopmyna. BanentHocts. OnpezneneHue
BaJICHTHOCTH 110 XUMUYECKON (popmysie. 3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMUYECKUE
YPaBHEHHSI.

[Ipaktuka. IlpakTueckas padora «IIpeBpaiienus BemecTs Apyr B Apyra», «OnpeneneHue
BaJICHTHOCTH IO XUMHUYECKOU popMyIie», «3aKOH COXpaHEHHUs] MacChl BellecTBy». Pemenue
XUMHYECKUX ypaBHeHuM. IloaroroBka k koiurokBuymy. llonBeneHue MTOroB MOAYIIS.
KomnokBuym «SI3bIK XUMUN».

HN3y4yaeM XuMHYeCKHE peaKUMH.

Teopusi. CynHOCTh XMMUYECKOW peakuuu. TUMbl XUMHUYECKUX PEaKIUW: pa3okKEHHUS,
3aMmelleHuss U obOmeHa. Peakuuu 3k30- U sHAOTepMUYeckue. Peakuuu oOpatumbie U
HeoOpaTumble. CKOPOCTh XUMHUYECKUX peakiuii. 17

[Ipaktuka. JlabGopaTtopHbie ombIThl: 1. Pa3znokeHue wMajaxuta TpU HarpeBaHuH. 2.
3amMmeleHne MeId B pacTBOPE XJIOpHIa Meau (2) KeIe30M.

MHuoroo0pa3ue BelecTs.

Teopus. Kimaccuduxkanus u cBoiicta Bemects. MHorooopasue BemecTB. Kinaccudukanus
BelecTB mo coctaBy. Oxkcuabl, ux coctaB. llolydyeHue OKCHAOB peaklHeil TOpeHHUs
IPOCTBIX U CIIOKHBIX BenlecTB. (COCTaBIIEHHE YpaBHEHUW PEAKIWUA TOPEHUS CIOXKHBIX
BEILIECTB. YCJIOBUSI BO3HUKHOBEHHS U IPEKpalICHHs TOpeHUs. MeIIeHHOe OKHUCIIEHHUE.
Mepsl npenynpexxaeHusi noxkapon. Kimaccudukanus OKCHI0B Ha OCHOBHBIC, KHUCIOTHBIE,
amporepubie. KuciaoTel, ux cocraB, KiaccUUKAIMS Ha KHUCIOPOJOCOJEpKAIIUE U
OECKUCIIOPO/IHbIE, HA OJHOOCHOBHBIC, JIBYXOCHOBHBIE U TPEXOCHOBHBIC. KHCIOTHBIN
OCTaTOK. BaJlleHTHOCTh KHCIIOTHOIO OCTaTKa, POJIb KUCIOT ISl OPTaHU3MOB PAaCTEHUM,
KUBOTHBIX U 4yenoBeka. OcHoBaHus, uX coctaB. [mapookcorpynna. Illenoun wu
HEPaCTBOPUMEIE B BOJIE OCHOBAHMsI, COCTAaBIICHHE (POPMYIT COJIEH MO BAJICHTHOCTH METaslia
M KHCJIOTHOTO ocTtatka. Kmaccudukamms coieil Ha cpeaHue, KHCIble W OCHOBHBIC.
[Inmesast coga U MajmaxuT Kak MPUMEPHI KUCIOM U OCHOBHOMW COJIEH, COJIM OPTaHU3MBI B
OpraHu3Me 4esnoBeKa. Peakuus HeuTpanu3auuu.

[Ipaktuka. Jlabopartopusie pabotel: 1. Paccmorpenme o0pas3ioB OKCHIOB, OCHOBAHHM,

conei. 2. MccnenoBanue MpOAYKTA TOPEHHs yrisg B Kuciopone. 3. O3HaKOMJIIEHHE CO



CBOMCTBaMU THAPOKCUAOB HATPUS, KalbIUs, Menu (2) v xenesa (3). 4. Bzaumoneiictue
LIEJI0YEH ¢ KUCIOTaMHU. 5. B3auMoaelcTBre HEPAaCTBOPUMBIX OCHOBAHUM C KUCIOTAMU.
ATOM - COCTaBHasl 4aCTh BEUIECTB.

Teopusa. ArtoM. CnoxHbii coctaB aroMa. OTKpBITHE 3JIEKTPOHOB B aTome. OINBITHI
3.Pe3epdopaa mo OTKPHITUIO aTOMHOIO siApa. 3apsj aTOMHOro siapa. Mojenu aToMOB.
[Inanetapuas moxpenp atoma O.Pesepdopna. AOconroTHass M OTHOCHTENbHAas aTOMHas
macca. CocrtaB simep atomoB. IIporonsl. HeitTponsl. M30TONbI. XUMUYECKUNA 3JIEMEHT -
Pa3HOBUJHOCTh aTOMOB C OJIMHAKOBBIM 3apsigoM snpa. [lonstue o6 nonax. IlpakTuka.
N3rorosnenne moaenu aroma. llonseaenne mroroB moxaynsa. Kpyrmeiii cron «B3risn Ha
MUP BOKPYT HAC C IOMOIIBIO XUMU.

«UTo MbI y3Ha1 0 XuMHHU?» O0001IeHNE Kypca -2 yaca.



Ne Tema Koa-Bo dopma Mecto dopMma Jara Oo0opynoBanue
n/n 4acoB 3aHATUSA NMpPOBeICHUA KOHTpoJsa | [lnan | dak
T.
Beenenue
1-2 BBonubiii nnctpykTax no Th 2 becena Kabuner
TIPH TIPOBEICHUH
J1a00paTOPHBIX padoT.
O3naKkomnenue ¢ KAOUHEMOM XUMuu u u3yyeHue npagul mexHuKku 6e3onacnocmu
3-4 [Tpubopsk! nmst HAyYHBIX 2 becena Kabuner
HCCIICIOBAHHIMH,
nmabopaTopHoe 000pyI0BaHNE
5-6 N3yuenune mpaBuia TEXHUKH 2 [Ipaktnueckoe | KaOuner 3auer
0€30MMacCHOCTH 3aHsTHE
«BemecTrBa BOKpYr Te0s1, OIJISIHUCH!»
7-8 CoiictBa BemecTB. Pa3nenenue | 2 Jlabopatoproe | Kabuner Odopmienne
CMECH KpacuTesei. 3aHATHE nabopaTopHo
ro 3aHATHUS
9-10 | CgoiictBa Boapl. OuncTKa BOABL. | 2 Jlabopatopuoe | Kabuner Odopmienue
3aHATHE 1ab0paTOPHO
ro 3aHATUS
11-12 | CBoiicTBa YKCYCHO#M KHUCIIOTHI. 2 Jlabopatopuoe | Kabuner Odopmnenue
3aHsTHE n1abopaTopHo
ro 3aHATUS
13-14 | JIaboparopHas padoTta 4. 2 Jlabopatopuoe | Kabuner Odopmnenue
CBoiicTBa NUTHEBOM COJIBI. 3aHATHE 71a60paTOPHO
0 3aHATUS
15-16 | JIaboparopHas pabota 512 Jlaboparopuoe | Kabuner Odopmnenue
CpoiicTBa yas. 3aHSITHE nabopaTopHo
ro 3aHATHS
17-18 | JlaGopatopHas pabota 6.2 JlaGopatopnass | Kabuner Odopmienue
CpoiictBa Mbuta. M3rotoBneHue pabota 71a00paTOpHO
MbLIa B JOMAITHUX YCIOBHSIX i paboThI
19-20 | JIaGopatopHas pabota 7.12 Jlabopatopnass | Kabuner Odopmienue




CpaBHEeHHE MOIOLIUX CBOWCTB pabota 1abopaTopHO
Mmbuia u CMC. i paboTHI
21-22 | JlaboparopHas pabota 8. Jlaboparopuas | Kabuner Odopmiienue
NsroroBuM nyxu camu. pabota 1abopaTopHO
1 paboThI
23-24 | JlaboparopHas padota 9. Jlaboparopuas | Kabuner Odopmiienue
HeoObr4HbIE CBOMCTBA TAaKUX pabota 1abopaTopHO
OOBIYHBIX 3E€JIEHKH U HOJa. i paboThI
25-26 | JIaboparopHas padota 10. Jlaboparopuas | Kabuner Odopmiienue
[Tony4yenue kucmopoa u3 pabota 1abopaToOpHO
MEPEKUCH BOJIOPOA. i paboThI
27-28 | JlaboparopHaspabotall. Jlaboparopuas | Kabuner Odopmiienue
CaoiicTBa aciupuHa. pabota 1abopaToOpPHO
i paboThI
29-30 | JIaboparopHaspaboTal?2. Jlaboparopuas | Kabuner Odopmiienue
CaoiicTBa Kpaxmara. pabota 1abopaToOPHO
i paboThI
31-32 | Jlabopatopnass  pabora  13. JlaGopatopnas | KaOuner Odopmnenue
CBOICTBA TJTFOKO3HI. pabota 1ab0paToOpPHO
i paboThI
33-34 | JIabopatopHasipaboTtal4. JlaGopatopnas | KaOuner Odopmnenue
CBolicTBa  pacTHTEIBHOTO U pabota 71a00paTOpPHO
CIIMBOYHOTO Macedl. i paboThI
Xumus B ObITY
35-36 | Buzbl OBITOBBIX XHMUKATOB [Ipaktnueckoe | Kabuner Odopmnenue
3aHATHE 3aHATUS
37-38 | Pa3HOBUAHOCTH MOIOIIIUX [Ipaktnueckoe | Kabuner Odopmnenue
Cpe/CTB 3aHATHE 3aHSATUS
39-40 | Cninuku u Oymara: OT HCTOPUH [Ipaktnueckoe | Kabuner Odopmnenue
M300peTeHus A0 HAIUX JTHEH 3aHSITHE 3aHSATHUS
41-42 | Vicropus CTEKIIOIENHS. [Ipaktnyeckoe | Kabuner Odopmienue
3aHSITHE 3aHSATUS
43-44 | Kepamuka: OT UICTOpPUHU [Ipaktnyeckoe | Kabuner Odopmienue
M300peTeHus A0 HAIUX JTHEH 3aHSITHE 3aHSATUS
45-46 | XuMHusi 1 KOCMETHYECKHE [Tpaktnueckoe | Kabuner Odopmienue




cpeacTBa 3aHATHE 3aHSITHS

47-48 | Tlpaktudeckas padora Neb. 2 [Ipaktuueckoe | KaOuner Odopmienue
BriBenieHrE MATEH P)KaBYUHBL, 3aHATHC SaHATHA
YePHUJI, KUPA

«YBJleKaTeJbHasi XUMUS LISl IKCIIEPUMEHTATOPOBY

49-50 | Cummarnyeckue yepHuiIa: | 2 Jlaboparopuas | Kabuner Odopmiienue
Ha3HaA4YCHHE, pocTenime pabota 1abopaToOpPHO
pEleNnTHI.. JlaGopaTopHas i paboThI
pabotals. «CexpeTHble
YEepPHIIIAY.

51-52 | Uctopusi MBUTBHBIX MY3bIpel. | 2 Jlaboparopuas | Kabuner Odopmienue
®dusnKa MBUIBHBIX MTY3bIPEH. pabota 1a60paToOPHO
JlabopaTopHas paboral7. i paboThI
«MBUTBHBIE OTIBITBD».

53-54 | CoctaB  mIKOJBHOTO  Mena. | 2 JlaGopatopnas | KaOuner Odopmnenue
JlaGopaTtopnas pabora 18. «Kak pabota 1a60paTOPHO
BBIOPATh MIKOJILHBIN ME». i paboThI

JlabopaTopHas  pabora  19.
«UzrotoBienne IIKOJIbHBIX
MEJIKOBY.

55-56 | JIabopatopnass  pabora  20. | 2 Jlaboparopunas | Kabuner Odopmienue
«OrmpeneneHue cpeapl pacTBopa paboTa 71a00paTOpHO
C MIOMOIIBIO HHJUKATOPOBY. i paboThI

Nuaukatopsl. N3menenue
OKpacku MHJUKAaTOPOB B
pa3IUYHBIX CpeAax.

JlaGopatopnas  pabora  21.

«IIpuroroBneHue pacTUTEIbHBIX
WHIVKAaTOPOB U OIPEAEICHUE C
oMot HuX pH pactBopa».




54-58 | JlaboparopHas pabotal6. Jlaboparopuas | Kabuner Odopmienue
«Ilonmyuenue aKBapeIbHBIX pabota 1abopaTopHO
kpacok». CocTaB aKBapebHBIX i paboThI
Kkpacok. [IpaBuna oOpaienus c
HUMHU
CBoiicTBa BelllecTBA
59-62 | Mup Tak HHTEpECeH, HO KaK ero [Ipaktuueckoe | KaOuner ®doTooTUET
MOHSATH 3aHSITHE
63-66 | CBoiicTBa BemIeCTB, [Ipaktnyeckoe | Kabuner
MIPEBPAIIECHUS BEIIECTB JPYT B 3aHSITHE
Apyra
67-70 | M3y4eHne cocTaBa BEIIECTBA - [MpakTaeckoe KabOuuer
IEHTPATHLHOE 3BEHO XHMHH 3aHSITHE
Kaxkue O0bIBalOT BenecTsa
71-74 | Kakue ObIBarOT BelecTBa [IpakTrueckoe Kabuner
3aHATHE
75-78 | SI3bIK XUMUHT [Ipaktnueckoe | Kabuner
3aHATHE
MHoroo0pa3ue BelecTn
79-82 | MzyyaeM XUMHYECKHE PEaAKIIUU [Ipaktnueckoe | KaOuner
3aHATHE
83-86 | MHorooOpasue BemecTB [Ipaktnueckoe | Kabuner
3aHATHE
87-90 | Atom - cocTaBHas 4acTh [Ipaktnueckoe | KaOuner
BEIIICCTB 3aHATHE
91-92 | Yucrtsle BeuiecTBa U CMECU [Ipaktnueckoe | Kabuner Odopmienue Hudposas
3aHATHE 71a00paTOpHO nabopaTopusi
i paboThI PoGuknab (marunk
AIIEKTPOTIPOBOJHOCT

n); 3 cTakaHa
XUM.00BEMOM 50 M1,
IIaTeNb WIN
JI0TIaTOYKa, TBEPAbII
XJIOpUJ HATPUSL.




[udposas nabopatopus

93-94 | Ouncrka BOJBI OT PACTBOPUMBIX Jlabopatopnass | KaOuner Odopmienue [udposas
npuMecein pabota 1abopaTopHO nmabopaTopust
i paboThI Pobuknab (marumk
AIIEKTPOIIPOBOTHOCT
u);
95-96 | Onpenenenue TeMIepaTypsl Jlaboparopuas | Kabuner Odopmiienue [udposas
KpUCTAJUTHU3allUH BEIIECTBA pabota 1abopaToOpPHO nmaboparopust
i paboThI Po6uxmnab (naTumnx
TEMIIEpaTyphl);
97-98 | M3yuenue pU3NIECKUX CBOKCTB Jlaboparopuas | Kabuner Odopmiienue [Mudposast
METaJJIOB pabota 1abopaToOpHO nmabopaTopust
i paboThI Po6uxmnab (naTumnk
TEeMIIEpaTyphbl);
99- OnpenesieHne CTPYKTYPBI Jlaboparopuas | Kabunuer Odopmiienue [Mudpoast
100 TJTAMECHH pabota 1abopaTopHO naboparopust
i paboThI Po6uknab (matumk
TEMIIePaTyphl);
101- | Dx3oTepMHUUECKHE PEaAKIITU JlaGopatopnas | KaOuner Odopmnenue Hudposas
102 pabota 1ab0paToOPHO nmabopaTopust
i paboThI Po6uknab (matumk
TEeMIIepaTyphl);
103- | DHAOTEpMHUUYECKHE PEaAKITIU JlaGopatopunas | KaOuner Odopmnenue Hudposas
104 pabota 1a60paTOPHO nmabopaTopus
i paboThI PoGuknab (matunk
TEeMIIePaTypHhl);
105- | IlepeHachlllieHHBIE PACTBOPHI Jlaboparopuas | Kabuner Odopmnenue Hudposas
106 pabora 1a60paTOPHO nabopaTopus
i paboThI PoGuknab (marunk
TEeMIIEPaTyphbl);
107- | DnekrpoauTHyecKas JlaGopatopnass | Kabuner Odopmienue [Tudposas
108 JYCCOLMaus pabota 1a00paTOpHO nabopaTopus
it paboThI PoGuknab (marunk
AIIEKTPOIPOBOIHOCT
1),
109- | CunbHble u crnabble Jlabopatopnass | Kabuner Odopmienue [Tudposas




110 AIIEKTPOJHTEHI pabota 1a00paToOpHO nabopaTopus
it paboTHI Pobuknab (matumk
AIIEKTPOIIPOBOTHOCT
u);
111- | BnusiHMe TeMIiepaTypbl Ha Jlaboparopuas | Kabuner Odopmiienue Hudposas
112 JTUCCOIUAITUIO pabota 1abopaTopHO nabopaTtopust
i paboThI Pobuknab (marumk
AIIEKTPOIIPOBOTHOCT
U ¥ TEMIIEpPATypHI );
113- | BiusiHME KOHIICHTPAIHN Jlabopatopnass | KaOuner Odopmrnenue Hudposas
116 pacTBopa Ha IMCCOLMALINIO pabora nabopaTopHO naboparopust
i paboThI Po6uxmnab (natumnk
AIIEKTPOIIPOBOTHOCT
u);
117- | BnusiHMe pacTBOpHUTENS Ha Jlaboparopuas | Kabuner Odopmienue [Mudposas
120 JICCOITUAITHIO pabora 1abopaTopHO naboparopust
i paboThI Po6uknab (matumk
AIIEKTPOIPOBOTHOCT
H);
121- | Onpenenenne pH pacTBopoB. Jlabopatopnas | KaOuner Odopmnenue Hudposas
124 pabota 1ab0paToOPHO nmabopaTopust
i paboThI PoGuknab (matumk
pH);
125- | Peaknus HeWTpaIu3alyu. JlaGopatopunas | KaOuner Odopmnenue Hudposas
128 B3aumopetlictBrue ruapokcuia pabota 1a60paTOPHO nmabopaTopus
HATPHs C COJITHON KHCIIOTOM. i paboThI PoGuknab (matumk
pH);
129- | CaoiicTBa OpOMHO¥ BOJIBI Jlaboparopuas | Kabuner Odopmnenue Hudposas
132 pabora 1a60paTOPHO nabopaTopus
i paboThI PoGuknab (marumk
OITUYECKOMN
MJIOTHOCTH);
133- | IlnaBieHue ¥ KpUCTAIUIN3ALUS JlaGopatopnass | Kabuner Odopmienue [udposas
136 Cephl pabota 71a00paTOpHO nabopaTopus
it paboThI PoGuknab (marunk

TEMIIEPATYPHI);




137- | derunparamus coseit Jlaboparopnass | Kabuner Odopmienune [Mudposas
140 pabora nabopaTtopHo naboparopust
i paboThI Pobuknab (marumk
TEMIIEpaTyphbl);
«UTO MBI Y3HAJH O XUMHH Y.
141- «YTO0 MBI Y3HAJIM O XUMUH?». Kpyraeiit cron | Kabuner Oecena
142 Kpyraslii cton
143- | «UTo0 MBI Y3HAJH O XUMHH ?». Kpyraerit cron | Kabuner becena

144
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