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IHosicHuTEeIbHAA 3aIIUCKA
HanpaBiieHHOCTH NPOrpaMMbl — €CTECTBEHHOHAYYHAs
Bo3zpact obyuarommxcsi: ot 12 sner o 15 ner.
Cpox peaauzaunuu nporpammbl: 1 roa, 108 yaca.

Pabouas mporpamMma 3aHATHII BHEYPOUHOH NEATEIBHOCTH MO OMONIOTMU «XHMMHS BOKPYr HAac» IpeaHa3HaueHa Ui OpraHU3aIiH

JOTIOJTHUTEIBLHOTO 00pa3oBanus oOyuaromuxcs 7-9 kmaccoB MBOY «COII Ne3 c.IIpaBoGepesxHOE».
Peanuzanus nporpaMmMel o0ecrieynBaeTcss HOPMATUBHBIMU JTOKYMEHTaMH:

1. ®enepanbhbiii 3akoH OT 29.12.2012 Ne 273-D3 (pexn. ot 31.07.2020) «O6 obpazoBanum B Poccuiickoit denepanumn» (¢ U3M. H JIOII.,
BeTyI. B cuity ¢ 01.09.2020).

2. MeTtoauyeckre peKOMEHIaluU M0 MPOSKTUPOBAHUIO JOMOIHUTENBHBIX 0011€00pa30BaTeIbHBIX 00IIEepa3BUBAIOIINX IPOrPaMM OT
18.11.2015. MunucrepctBo obpazoBanus U HayKu PO

3. IIpodeccuonanwusiii ctanaapt «llemaror (megarornueckas AESITENLHOCTh B JOUIKOJIBHOM, HAYaJIbHOM OO0IlIEM, OCHOBHOM OO0IIeM,
cpenHeM o01ieM o0pa3oBaHUM ), (BOCIIUTATEINb, YUUTEIb)»

4. Tlpuka3z MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 9 HosOps 2018 r. Ne 196 «OO6 yrBepxkaenun I[lopsaka
OpraHM3alMK U OCYIIECTBIECHUS 00pa30BaTEIbHON

JeSTeNIbHOCTH T10 IOTIOJHUTENFHBIM 00111e00pa30BaTeIbHBIM IPOTrPAMMAaM)

5.®enepanbubiii 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpazoanuu B PD»

6.DenepanbHbIi TPOEKT «Y crex Kaxaoro pedenkay (yrB. 7 nexkadps 2018 r.)

JlononHuTenbHast o0meoOpa3zoBaTesibHas IporpaMmMa «XHMHS BOKPYT Hac» JaeT BO3MOXKHOCTh KaxX/JA0My peOEHKY IoJydyaTh
JIOTIOJIHUTENbHOE ~ O0pa30BaHME KCXOAS M3 €ro HMHTEPECOB, CKJIOHHOCTEH, CIOCOOHOCTEH U 00pa3oBaTeNbHBIX  MOTPEOHOCTEN,
OCYIIECTBISIEMBIX 3a TpeAenamMu (eAaepallbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAaHIAPTOB U (elepajbHBIX TOCYAapCTBEHHBIX
TpeOoBaHUI.

HanpaBrneHHOCTh TporpamMmbl €CTECTBEHHOHay4Hasl, IOCKOJbKY OHA IpeanojiaraeT yriayOJeHHOe H3y4eHHE OpraHMYecKoW H
HEOPraHWYECKONM XHMMMH, DPEIIEHUE HKCIEPUMEHTAJIbHBIX M  PACUETHBIX 3a7ad IOBBIILIEHHOW CIOXKHOCTH mo XxumuH. CoaepikaHue
porpaMMbl «XHUMHsI BOKPYTI Hac» MOMOXET moapocTkam 13-15 ner pacmvpuTh UM yriayOuTh 3HAHMSI MO XHMMHUH, YCOBEPIIEHCTBOBATh
YMEHHSI HCCIIEI0BATh

B cucreme ecTrecTBEHHOHay4yHOro O0pa30BaHUs XHMMHMSI 3aHMMAaeT Ba)XKHOE MECTO, OMNPEIENIIEMOE POJIbI0 XMMHUYECKON HayKu B
MO3HAHUU 3aKOHOB NPHUPOJIbI, B MaTepUalIbHON KU3HU OOIIECTBA, B PELICHUM TTIOOAIBHBIX MPOOJIEM YelloBeUecTBa, B (POPMUPOBAHUU
Hay4YHOU KapTHUHBI MUpa.

JlononHuTeNnbHas 001ie00pa3zoBareibHas Mporpamma « XUMHs BOKPYT Hac» co3/laHa, YTOObI B Ipolecce MOTyYeHUs TOTIOJIHUTENBHOTO
XUMHUYECKOT0 00pa30BaHUs ydyalluecs MpHOOpernr XMMHUYECKHE 3HAaHHSA O 3aKOHAX U TEOPHSIX, OTPaKAlOUIMX OCOOCHHOCTH XMMHYECKOH
(bopMBI IBMKEHUS MaTepU, IpUOOPETH YMEHHS U HaBbIKH B IIOCTAHOBKE XMMUYECKOT0 SKCIIEPUMEHTA, B pabOTe C HAyYHOU U CIPAaBOYHOU
JUTEepaTypoi, Hay4YUJIUCh JAeNaTh BBIBOJbI MPUMEHUTEIHO K KOHKPETHOMY MaTepuany U Oojiee oOlIue BBIBOJbI MHUPOBO33PEHUECKOTO
xapakTepa. M3ydeHne XUMUU TIOMOTaeT MOHATh OOIIMe 3aKOHOMEPHOCTH Ipolecca MO3HAHUS MPUPOJIbI YETOBEKOM, METO/Ibl aHAJIOTUU U
SKCIIEPUMEHTA, aHAJIU3 U CUHTE3 TI03BOJISIOT MOHITH HayKy BO BCEM €€ MHOT000pa3uu.

XuMHUUecKre 3HaHUsI He0OOXOAUMBI YYaIIUMCS B IOBCEAHEBHOM KU3HU, TPOU3BOICTBEHHOM JI€ATEIILHOCTH, MPOJODKEHUST 00pa30BaHUs
U MpaBUJILHON OpHEHTAllMU MOBEACHUs B OKpy»Katoleit cpene. [Iporpamma «XuMust BOKpYr Hac » JacT y4yalluMCsl BO3MOKHOCTh BBIOpaTh
npoduiib 00yueHHs, MOTOJIHUTH 3HAHUS O MPO(ECCHsIX, PaCIIUPUTh 3HAHUS MIpeIMeTa XUMHUHU, HEOOXOIUMBIE /IS TIOJTYYEHUS TalbHENIIero
oOpazoBaHws.



JlononHuTtenbHas o01eodpa3oBarenbHas mporpaMma « XUMuUsi BOKpYT Hac" cocTaBiieHa ¢ yueToM obopynoBanus "Touka pocta”.

HoBu3Ha nporpaMMbl COCTOUT B JTMYHOCTHO-OPHEHTUPOBAHHOM OOy4deHHMH. POJib yuuTenss COCTOMT B TOM, YTOOBI CO3AaTh KAXKIAOMY
oOyyaromemycsi BCE€ YCIIOBMs, AJs Haubojiee MOJHOIO PAcCKpbITHS U peanu3alnuu ero crnocodHocteid. Co3maTh Takue CHUTyalluu C
MCTIOJIb30BAHUEM PA3IUYHBIX METOJOB OOYYEHUS, IPU KOTOPBIX KaXKIbI OOydaIOUIHMIACs MpHJIaraeT COOCTBEHHBIE TBOPYECKHE YCWINS U
MHTEJUIEKTYaJIbHbIE CIIOCOOHOCTH IIPU PELICHNH TOCTABICHHBIX 3a7]ay.

AKTYaJbHOCTb ITPOrpaMMbl «XUMHsI BOKPYT HAc» CO3/laHa C IeJbl0 (hOPMUpPOBaHHMS MHTEpeca K XMMHHU, PACHIMPEHUS KPYyro3opa
yuamuxcs. OH OpHEeHTUPOBaH Ha ydamuxcs 7-9 KiIaccoB, TO €CTh TAKOTO BO3pacTa, KOrAa pedsiTaM CTaHOBUTCS MHTEPECEH MU, KOTOPBIH
UX OKPYXXaeT U TO, YTO OHU HE MOTYT OOBSICHUTH, a CICIHATbHBIX 3HAHUU eIle He XBaraeT. [leTu ¢ poXkIeHHUs OKPYKEHBI Pa3TUYHBIMU
BEIIECTBAMH U JOJKHBI YMETh 00paIlaThCsl ¢ HUMH.

Ileparornyeckasi 1e1ec000pa3HOCTh MPOrPaMMBbI CBs3aHA C BO3PACTHBIMH OCOOCHHOCTSIMH JIeTei NaHHOro Bo3pacta 13-15 mert:
JH0003HATENILHOCTh, HAOII01aTeIbHOCTh; MHTEPEC K XMMMUYECKUM IIpolieccaM; >KelaHueM paldoTaTh ¢ J1a0OpaTOpHBIM O0OPYAOBaHHEM;
ObICTpOE OBJIa/ICHNE YMEHUAMHU M HaBbIKaMU. Kypc HOCUT pa3BUBAIOIYIO, JESITEIPHOCTHYIO M TPAKTUYECKYIO HAIPaBICHHOCTb.

Lesas nporpammel: PopMUpoOBaHUE Y YUALTUXCS TTTyOOKOr0 M yCTOWYMBOIO HHTEpECa K MUPY BELECTB U XUMHUYECKUX MTPEBPAILCHHH,
npuobpeTeHne HeoOXOAMMBIX PAKTUIECKUX YMEHUH M HABBIKOB IO J1A00PaTOPHOM TEXHUKE.

3agaun XMMHYECKOro KpyKKa

- pa3BUTh IO3HABATEJIbHbIE MHTEPEChl U HMHTEJUIEKTYalbHbIE CIIOCOOHOCTH B IPOLIECCE IMPOBEIEHUS XHMUYECKOTO IKCIIEPUMEHTA,
CaMOCTOSITENIbHOCTh PUOOPETEHNS 3HAaHUHM B COOTBETCTBUU C BO3HUKAIOIINMU KU3HEHHBIMH ITOTPEOHOCTAMU;

- pa3BHUTh y4eOHO-KOMMYHUKATHBHBIC YMECHUS;

- (opmHpoBaHUE yMEHHUS HAOMIOAATh U OOBSACHATH XUMHUECKHE SIBICHUS, MPOUCXOJAIINE B NMPHUPOJE, OBITY, IEMOHCTpUpYEMbIE
YUUTENIEM;

- (QopmupoBaTh ymMeHHE pabOTaTh C BEIIECTBAMM, BBINNOJIHATh HECIOXKHBIE XUMHUYECKUE OIIBITHI, COONIONATh MpaBUila TEXHUKU
0€30I1acHOCTH;

- BOCHUTBIBATBH MIEMEHTHI SKOJIOTMYECKON KYJIbTYpHI;

OTian4uTeNbHOI 0C00€HHOCTBIO JAHHOMN MPOrpaMMBbl SBIISETCS TO, YTO 3aHATHUS NPEANOJIAraloT HE TOJIbKO U3y4YEeHHE TEOPETUUECKOTO
MaTepuaga, OHM TaK)K€ OPUEHTHUPOBAaHbl HA PAa3BUTHE IPAKTUYECKUX YMEHHMM W HABBIKOB CAMOCTOSITEIBHOM SKCIIEPUMEHTAIBHOW U
HCCIIEIOBATENbCKON NIeATeIbHOCTH yyalmuxcsi. PeOsta Haydarcs cTaBUTh IpPOCTEHIINE OMBITHI, paboTaTh C peakTUBaMH, MJIAHUPOBATh
CaMOCTOSITENIbHYIO Pa0OTy HaJ BEIOpaHHOM TeMoi, 0hOpMIISITh IPAKTUYECKUE PAOOTHI.

DopMbl 3aHATHIA:

-I'pynnoBas

- UnquBuayaneHas

IInanupyemMbie MeTanpeaMeTHbIC M JJUYHOCTHBIC Pe3yJIbTAThl OCBOCHHUSI KPY/KKa «XHUMHS BOKPYT HAC»
JInyHOCTHBIE pe3yJIbTaThI:

- ¢()OpMHUPOBAHHOCTD MTO3HABATENBHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH yualuxcs;
- CaMOCTOSITEJIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUI U MPAKTUUYECKUX YMEHUH;

- MOTHUBAIMs 00pa30BaTEIbHON NEATETLHOCTH HIKOJILHUKOB HA OCHOBE JINYHOCTHO OPHUEHTUPOBAHHOTO MO/IX0/1a;
MeranpeamMerHsble:

Pezynamusnvie YV/I:

- CaMOCTOSITENbHO (POPMYIHPOBATH TEMY U LIETH YPOKa;

- COCTaBJIATH IUIAH pelIeHus1 y4eOHOU MpoOIeMbl COBMECTHO C YUUTEIEM;

- paboTath MO MIaHy, CBEPsIsl CBOU ACUCTBUS C LENbI0, KOPPEKTUPOBAThH CBOIO J1€ATEIHHOCTB;



- B JIMAJIOTE C YYUTEJEM BbIPa0AThIBaTh KPUTEPUH OLICHKH U OTIPENIENIATh CTEIIEHb YCIICIIHOCTH CBOECH pabOThl M pabOTHI IPYTHX B
COOTBETCTBUM C STUMH KPUTEPHUSIMHU.

Tlo3znasamenvuvie YVJ|:

- mepepabaThiBaTh U MPEOOPa30BHIBATH NHPOPMAITUIO U3 OJHON (DOPMEI B IPYTYIO (COCTABIATH TUIAH, TAOIUILY, CXEMY);

- TI0JIb30BAThCA CIOBApPSIMH, CIIPABOYHUKAMM;

- OCYLIECTBJIATH QHAJIU3 U CUHTE3;

- yCTaHaBJIMBATh NPUYMHHO-CIIEACTBEHHBIE CBS3H;

- CTPOHUTH PacCyKIECHHUs,

Kommynukatusnasie YV /1:

- BBICKa3bIBaTh U OOOCHOBHIBATh CBOIO TOUKY 3PEHUS;

- CJIyHIaTh U CIBIIIATH JPYTUX, MBITATHCS MPUHUMATh UHYIO TOUKY 3pEHHUS, ObITh TOTOBBIM KOPPEKTUPOBATH CBOIO TOUKY 3PCHUS,

- JIOKJIaAbIBAaTh O PE3YJIbTATAX CBOEIO UCCIEAOBAHUS, y4aCTBOBATh B IUCKYCCHM, KPATKO U TOYHO OTBEYaTh HAa BOIPOCHI, HUCIIOIb30BATH
CIPaBOYHYIO JIUTEPATYPy U APYrue UCTOYHUKU UHPOpMAIIH;

- JIOTOBapUBATHCA U MPUXOANUTH K OOIIEMY PEUICHHUIO B COBMECTHOM JIEATEIbHOCTH; 3a/1aBaTh BOIIPOCHI.

IIpeameTHbIE pe3ybTaThI:

B nosnasamenvhoii cghepe: — naBath OnpeaeieHUs U3Y4eHHBIX MOHITHN; — OMIMCHIBATH JEMOHCTPAIIMOHHBIE U CAMOCTOSTEITEHO
MIPOBEJICHHBIC AKCIIEPUMEHTBI, UCIIONIb3YS AJIS TOTO €CTECTBEHHBIN (PYCCKUI) S3BIK U A3bIK XUMHH;, — KIACCU(MUIIUPOBATH U3YUYCHHBIE
OOBEKTHI U SBJICHUS; — JICTIATh BHIBOIBI M YMO3AKIIIOUCHHS U3 HAOIIOICHUH, N3yUYEHHBIX XHMUYECKUX 3aKOHOMEPHOCTEH; —
CTPYKTYpPUPOBATh U3YYECHHBIN MaTepHall U XUMUYECKYIO MH(POPMAIIHIO, TOTYYCHHYIO U3 APYTUX UCTOYHHUKOB;

B yennocmmo-opuenmayuonnoii cghepe: — aHaTM3NPOBATh U OLIEHUBATH MOCIEICTBHS IS OKPYKAIOIIEeH Cpelbl OBITOBOM 1
MIPOU3BOJICTBEHHOH JAESATEIIbHOCTU YEJIOBEKA; — Pa3bsCHATh HAa IPUMEPAX MAaTepUaIbHOE €IMHCTBO U B3aUMOCBS3b KOMIIOHEHTOB KMBOU U
HEXMBOU MPHUPOJIBI U YEIOBEKA KaK BaXKHYIO YaCTh ATOTO €IMHCTBA; — CTPOUTH CBOE ITOBE/ICHNE B COOTBETCTBUU C MIPUHIIUIIAMU OEPEKHOTO
OTHOILIEHUS K IIPUPOJIE.

B mpyooeoii cghepe: — nnanupoBath U NPOBOIUTH XUMUUYECKUN IKCIEPUMEHT; — HCII0JIb30BATh BEIIECTBA B COOTBETCTBUHU C UX
IIPEIHa3HAYEHUEM U CBOMCTBAMH, ONTMCAHHBIMU B MHCTPYKIUAX 11O IPUMEHEHMIO.

B cghepe bezonacnocmu srcusnedeamenvnocmu’. — OKa3bIBaTh MEPBYIO TIOMOIIb NTPU OTPABIIEHUSAX, 0KOTaX U IPYrUX TpaBMax, CBSI3aHHBIX C
BEIIECTBAMH U J1aOOPaTOPHBIM 000PYOBaHUEM.

Beegenne. O3nHakoMiieHHe ¢ KAOMHETOM XMMHH U U3yYeHHUe NPABUJ TeXHUKHU 0e30I1aCHOCTH

Hemuoro u3 ucropunt xumuu. Anxumusi. XUMHUS BUepa, CEroIHs, 3aBTpa. TexHuka 6e3onacHocTy B kabuHeTe xumuu. JlabopaTopHoe
o0opynoBaHue. 3HAKOMCTBO € Pa3AaTOYHBIM 000pPYIOBaHUEM ISl MPAKTUYECKUX U J1abopaTopHbIX padot. [locyna, e€ BuabI M Ha3HAUEHUE.
PeakTuBsl u ux kinaccsl. OOpalieHye ¢ KUCI0TaMHU, IIeJI0YaMH, sIIOBUTHIMH BelllecTBaMU. Mepbl epBOi MOMOIIH MTPU XMMUYECKHUX 0XKOTax
1 oTpaBlieHUsIX. BeipaboTka HaBBIKOB Oe30macHOM paboThl. JleMoHcTpanus. Y auBuTenbHble onbITh. JlabopaTopHas pabota. 3HAKOMCTBO C
000pyZ0BaHUEM JUIsl IPAKTUYECKUX U J1a00paTOPHBIX padoT.

«BemecTBa BOKpyr teds, orsissHuch!» BemectBo, (usmueckue cpoiictBa BemecTB. OTIMYME YHMCTHIX BElIECTB OT cMmeceid. CrocoObl
pasznenenus cmeceil. Boga. Muoroe nu Mbl o Hell 3Haem? Boma u e¢ cBoiictBa. Uto HeoObyHOTO B Boze? Boma mpecHast U Mopckas.
CriocoObl OYMCTKHU BOJIBI: OTCTaBaHWe, GUIbTpoBaHUE, oOe33apakuBaHue. CTONOBBIA YKCYC W yKCyCHas d3cceHmus. CBONWCTBAa yKCYCHOM
KUCJIOTHl U ee (uznonornyeckoe Bo3zzaencTBue. IIutheBas coma. CpoiicTBa M mpumeHeHue. Yaid, cocraB, CBOWCTBA, (U3MOIOTHUECKOE
JIEHCTBUE HA OpraHu3M dYenoBeka. Mpuio wiaum Mbuia? OTiauumMe XO3SWCTBEHHOTO MbUTa OT TyanetHoro. lllemounoit xapaktep
X0351iicTBEHHOr0 MblIa. CTHpalibHbIE MOPOIIKM M JIpyrue Moromme cpeiactBa. Kakue mopomku camble omacHele. Hamo ym omacaTtbes
KHUJKUX MOIOIIUX cpeacTB. JIOChOHBI, AyXH, KpeMmbl M Mpoyas mapdromepus. Moryr M MpencTaBiIsTh OMNAaCHOCTh KOCMETHYECKHE



npemapaTel? MOXHO JH CaMOMYy H3TOTOBHUTH Ayxu? MHOrooOpasme JeKapCTBEHHBIX BellecTB. Kakwe jiekapcTBa Mbl OOBIYHO MOMXKEM
BCTPETUTH B CBOEH JOMalIHel anteuke? ANTEdHbIN Hon U ero cBoiictBa. [loueMy o Hano Aepkarh B INIOTHO 3aKYNOPEHHOM CKIISIHKE.
«3eeHKay WM pacTBOp OpUIUTHAHTOBOTO 3eiieHoro. Ilepekuck Bomopona u ruapornepuT. CBOMCTBA MEPEKUCH BOJIOPOJA. ACIHPUH WIH
alleTWJICAIMLIMIIOBAsT KUCJIOTAa M ero cBoicTBa. OnacHOCTh HpH NIpHUMEHEHuM acnupuHa. Kpaxman, ero cpoilcTBa M IpHUMEHEHHE.
OObpazoBaHue Kpaxmalia B JIUCThIX pacTeHui. [11roko3a, ee CBOMCTBA U MpUMEHEHHe. MaprapuH, CIMBOYHOE U PaCTUTENILHOE Maclio, calo.
Yero Mbl 0 HUX He 3HaeM? PacTuTenbHbIe U )KUBOTHBIC MACIa.

Jlabopartopnast padota 1. CBoiicTBa BemecTB. Pazenenue cmecu KpacuTesei.

Jlaboparopuas padota 2. CBoiicTBa Bojsl. [IpakTrdeckas padoral.O4ucTka BOJIbI.

Jlabopartopnast pa6ota 3. CBoiicTBa YKCYCHON KHCIIOTBI.

Jlaboparopnas padota 4. CBoiiCTBa MUTHEBOM COIBI.

Jlaboparopnas padota 5. CBoiicTBa 4as.

Jlaboparopnas pabota 6. CBoiicTBa MbLIA.

Jlaboparopnas pabota 7. CpaBHeHHE MOIOIIMX CBOMCTB Mbuia © CMC.

Jlaboparopuas padota 8. MI3roToBUM IyXu camH.

Jlaboparopnas padota 9. HeoObluHbIE CBOMCTBA TAKMX OOBIUHBIX 3€JICHKU M HOAA.

Jlaboparopuas padota 10. [Torydaenue kuciaopoa U3 NEPEeKUCH BOIOPOIA.

Jlaboparopuaspabotal 1. CBoiicTBa acriupuHa.

Jlaboparopuaspaboral2.CBoiicTBa KpaxMaia.

Jlaboparopnas pabotal3. CBoiicTBa IIIOKO3BI.

Jlaboparoprasipabotal4. CBoiicTBa paCTUTEIHLHOTO U CITMBOYHOTO MACEI.

«YBJeKkaTeJbHasi XUMUS I IKCIIEPUMEHTATOPOB»

CuMraTuyeckue YepHuIa: Ha3HaueHHe, IPOCTEUINE pelenThl.

CocraB akBapenbHbIX Kpacok. [IpaBuia obpalieHus ¢ HUMH.

Hcropus MpuIbHBIX My3bIpel. @U3HMKa MBUIBHBIX ITY3bIPEi.

CocTaB HIKOJIBHOTO MeJna.

WNupukaropsl. i3MeHeHHEe OKPAaCKU HHIUKATOPOB B PA3IMUHBIX Cpelax.

JlaGopatopHnas pabortal5. «CekpeTHble UepHUIIaY.

JlaboparopHas pabotal6. «[lomyueHne akBapembHBIX KPACOK».

JlaGopatopHas pab6otal7. «MbIIbHBIE OIBITBI.

JlaboparopHas padota 18. «Kak BeIOpaTh NIKOJIBHBIN MEID».

JlaboparopHas pabota 19. «3roToBiieHNE MIKOIBHBIX MEIKOBY.

JlaGoparopras padota 20. «Onpesenenne cpesl pacTBOpa ¢ MOMOIIBI0 HHIAHNKATOPOBY.

JlaboparopHas pabota 21. «IIpuroroBiieHrne pacTUTEIHHBIX HHIUKATOPOB M ONPEIEICHNE C TTOMOIIBI0 HUX pH pacTBOpay.

«CBolicTBa BelecTB» HOCUT 03HAKOMUTENbHBIN XapakTep, paCCUMTAH Ha pa3BUTHE JI0003HATENLHOCTH, HHTEpEca K XUMUHU.

Teopus. [Ipe3eHTanus Kypea: eNd U 33[a4u, OpraHu3anus 3aHatuil u ux cnenuduka. [Ipeamer xumuu. [Ipoucxoxaenue ciosa "xumus'".
MecTo XUMHUM CpeAN HAYK O IPUPOJIE.

[IpakTuka. 3HaKOMCTBO ¢ Tpynmod. MHCTpyKTax TO mMpaBuiaM TOBEAEHUS Ha 3aHATUAX. [IlpakTuueckas paborta «3HAKOMHUMCS C
XUMHUYECKOH TabopaTtopuel, ee 000pyaoBaHUEM, C MPaBHJIaMH 0€30MMacCHOCTH B Hel». JlenmoBas urpa «I[lnmanupoanue paboThl 00beTUHEHHS
Ha y4eOHBI T0o/1». 3HAKOMCTBO € KaJeHAapeM KOHKYPCHBIX MEPOTPUITUH.

Bxomnas amarnoctuka. AHKeTa «3Hal0 — HE 3Ha0. YMEI0 — He ymeo». 14



CBoiicTBa BemecTBa.

Teopusa. BemectBo u Teno. BemectBa BOokpyr Hac M B Hac camux. CBOWCTBa BEIIECTB: arperaTHoe COCTOSIHME, LIBET, 3amax,
AJIEKTPONPOBOAHOCTD, TEIJIOMPOBOAHOCTh M T.J. 3a4eM HY)KHO 3HaTh CBOMCTBa BemecTB? KaMeHb - MEpBBId OOBEKT M3yUEHHUS UYEIOBEKa.
[IpeBpamienue BewecTs Apyr B Apyra. Xumudeckas peakuus. [Ipu3Haku M yciaoBUS TEUEHUs XMMHUYECKUX peakuuil. I'opeHse - onHa u3
MEPBBIX XUMUYECKUX PEaKIIHii, U3BECTHBIX 4eJoBeKy. Poib orHs B craHoBiieHnu 4enoBeka. Jlerenanl u Mudsbl 00 orue. Bemiecta roproune
u Heroprouue. M3yyenue peakuuyu ropeHus.

[Ipaktuka. Jlaboparopusie ombiThl: 1. PaccMarpuBaHue mpeaMeToB, CIETaHHBIX M3 OJHOIO M TOTO JKe BemlecTBa. 2. PaccmarpuBanue
MPEMETOB, CIEIAHHBIX U3 Pa3HBIX BemlecTB. 3. PaccmarpuBaHue BeIIECTB C pa3HbIMH (U3UUYECKUMU cBoMcTBaMU. [IpakTiudeckue paboThI:
1. U3yuaem cBoiicTBa BemiecTB. 2. [I[poBOAMM XMMHMUYECKHE PEAKIMU C LEJIbIO BBIABICHUS MPU3HAKOB U YCIOBUN TEYEHHUS XUMHYECKOU
peaxkiuu. JKCKYpCHsl B allTeKy.

N3yuyenue cocTaBa BelecTBa - HEHTPAJbHOE 3BEHO XHMHUM.

Teopus. 13 yero cocrost BemectBa? JlenmMMo M BEUIECTBO 10 OECKOHEYHOCTH? ATOM - HeJenuMasl YacTHIA, COCTaBHAs 4acTh BCEX
BelecTB. Monekynbl. XUMUYECKUi 31eMeHT. BelecTBa npocTeie U cinoxHble. O3HaKOMIIEHUE ¢ CUMBOJIaMu 31eMeHToB. CumBoubl H, 0, S,
P, C, I, Br, Cl, Si. Ilousartue xumudeckoir (Gopmynsl. Yncrbie BemectBa U cMecu. OTHOPOIHBIE M HEOJHOKpaTHbIE cMmech. CrocoOb
pa3BOCHMSI CMecell: oTcTauBaHue, PUIbTPOBAHUE, IEPEKPUCTAIIN3AINS, IEPErOHKa, XpoMaTorpadus.

[Tpaktuka. Jlaboparopueie pabdotel: 1. Monenupyem xumuueckue Gopmynbl. 2. ['otoBum cmecu. I[Ipaktudeckwme pabotel: 1. Oumcrka
MOBapeHHOI cou (UIBTPOBaHKWEM M BblMapuBaHueM. 2. O4ucTKa MEIHOro Kyrmopoca nepekpuctammn3anus. [loasenenne uToroB Moayss.
Hrpa-BukropuHa «XUMHs BOKPYT MEHS.

Kakue OnIBaIoT BemiecTna.

Teopus. Knaccugukanys BelecTB Ha NpOCThIE U CIIOKHbIE. [[eleHrne mpoCcThIX BEIIECTB Ha METaJlIbl U HeMeTallibl. CHMBOJIBI METAIIIIOB
Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopoa, ero otkpsitue. [lonyuenue kucnopoga M3 mepMaHTraHaTa Kajus.
CoOupanue KHCIOpoJa ABYMSI CIIOCOOAMH: METOJIOM BBITECHEHHs BO3JyXa M METOJOM BBITeCHEHHsS BOnbl. OmpeneneHue KHCIopoa.
I'openue cepsl, yris u xenesa B kucinopoze. Bogopoa - camblii nerkuit ra3. Mcropus ero otkpsiTus. ['openue Bogopoaa "I'pemyuast cmecs".
Omnpenenenve BOAOpoJa, HoiydeHHe. Yriuekuciablii ras. [lomydenue ero u3 mpamopa unum Mena. OmnpeneneHHe YIIIEKHCIOro rasa C
MIOMOIIBIO U3BECTKOBOM BoJbl. CocTaB Bo3nyxa. M3ydyeHnue cocraBa Bo3ayxa. Ponb A.JlaByaswe. [lonsTre 00 nHepTHBIX ra3ax. HeoH, apros,
nx npumeHeHue. Kucnorsl. Kucimotel B mnpupone. PactBopenue xucnor B Bozae. /[leficTBHE CEpHOM KHCIOTBI Ha TKaHb. Mepsbl
MIPEIOCTOPOKHOCTHU TpU paboTe ¢ Kuciotamu. JleiicTBre KuciaoT Ha uHAUKATOpbl. OcHoBaHMs. PacTBopeHue ocHoBanwmii B Boje. Lllemoun.
JleiicTBre 1Ienouell Ha OpraHu3M 4YeloBeKa. Mepbl MpeoCTOPOKHOCTH TIpU paboTe co mienoyamu. JleiicTBre 1menoueil Ha MHANKATOPHI.
Comu. Kakue OwiBatoT conmu? Conu B mpupoze. [loBapenHass conb. Ponb moBapeHHOH COIM B MCTOpUM uenoBedecTBa. OpraHuveckue
BellecTBa: O€JIKH, )KUPBI, YIIIEBO/bl, HYKJIIENHOBBIE KUCIOTHI, UX POJIb JUISl )KUBBIX OPraHU3MOB.

[IpakTuka. JlabopaTopHusie paboTsl: 1. U3ydaem cBoiicTBa MeTaoB. 2. PaccmarpuBanue criiaBoB Meau U xkenesa. 3. OOHapyKeHHe KUCIOT
B MMPOAYKTaxX NMUTaHus. 4. JleicTBHsI MHAMKATOPOB HA KUCIIOTHI U eno4u. 5. PactBopenue ocHoBaHMit B Boje. 6. PaccmaTpuBanue o0pa3iion
conei. [Ipaktuueckue pabotsl: 1. [Tonydaem, coOupaeM u onpeaensieM KUCIOpOoA U Boopo. 16 2. M3yuaem cBoiicTBa METaLIOB.

S3bIK XUMMH.

Teopus. Xumus - Hayka o BemecTBax. Kakwe ObiBatoT BemiecTBa? MeTamisl U HemeTauibl. OKCHIBI, KHCIOTHI, OCHOBAaHUS, COJIIH.
dusznueckue M XMMHYECKHE CBOMCTBa BewlecTB. IIpeBpamienus BemiecTB Apyr B apyra. [Ipu3HakW W yCIIOBHsSI TEUEHHsS] XUMHUYECKOU
peakimu. CocrtaB BemiecTB. XuMuueckas ¢opmyna. BanenTHocTs. OmpezpeneHrne BaJ€HTHOCTH MO XUMHUYECKOW ¢opmyne. 3akoH
COXPAaHEHHUS MacChl BEIECTB. XUMHUYECKHE YPAaBHEHUSI.



[Tpaktuka. Ilpaktuueckass paborta «l[IpeBpamieHust BemiectB Apyr B Apyra», «OmpeaereHre BaJICHTHOCTH MO XMMHUYECKOH (opmyrey,
«3aKOH COXpaHEHHUs Macchl BellecTB». PemeHne xumuueckux ypaBHeHMM. [loaroroBka k kosokBuymy. llonBeneHue UTOroB MOAyIsl.
KonnokBuym «SI3bIK XUMHM.

N3yyaem xumMH4ecKHe peaKIuu.

Teopus. CymHOCT, XUMHYECKON peakuuu. TUNbl XMMHUYECKUX PEaKIUil: pa3ioxeHHus, 3aMelleHus W oOmeHa. Peakuuum 5k30- U
sHIoTepMHuueckue. Peakiun obparumeie U HeoOpatumbie. CKOPOCTh XUMUYECKUX peakiuid. 17

[Ipaktuka. JlaboparopHbie ombIThl: 1. PasznmolkeHwe MaiiaxuTa IpH HarpeBaHuWU. 2. 3aMelleHHe MEIu B pacTBope xjopuaa meau (2)
HKEIJIE30M.

MHuoroo0pa3ue BelecTs.

Teopus. Knaccudukamus u cBoiicTBa BemiecTB. MHorooOpasue BemecTB. Kitaccudukanusi BemecTB mo coctaBy. OKCHJBI, UX COCTaB.
[TonyyeHnue OKCHIIOB peakIMell FOPEHUs MPOCThIX U CIOXKHBIX BellecTB. COCTaBIECHUE YPAaBHEHUN PEAKIIMU TOPEHUS CIIOKHBIX BEILECTB.
VYcnoBust BOSHUKHOBEHUS U MIPEKpaIleHus: ropeHus. Menjennoe okuciaenue. Mepsl npeaynpexacHus noxapos. Kimaccudukammst okcuaos
Ha OCHOBHBIE, KUCJIOTHBIC, aMpoTepHble. KucnoTel, ux cocra, kiaccupukanus Ha KUCIOPOAOCOAEpKAIMe W OECKUCIOPOJHBIC, Ha
OJIHOOCHOBHBIE, JIBYXOCHOBHBIE U TPEXOCHOBHbIE. KHCIOTHBIN 0cTaTOK. BajleHTHOCTh KHUCIOTHOTO OCTAaTKa, POJib KUCIOT Ui OPraHU3MOB
pacTeHui, KUBOTHBIX U yenoBeka. OCHOBaHMS, UX cocTaB. ['uapookcorpynmna. [llenoun u HepacTBOpUMbIE B BOJIE€ OCHOBAHHUSI, COCTABIICHUE
(dbopMmyI coneld Mo BaJIGHTHOCTH METalljla M KUCIOTHOTO ocTartka. Kiaccudukanus coseit Ha cpeiHue, Kucible 1 ocHOBHBIE. [Tummesas cona
Y MaJIaXUT KakK MpUMeEpbl KUCJIOW U OCHOBHOM COJIeH, COJIM OpraHU3Mbl B OpraHM3Me ueoBeKka. Peakuus HelTpanu3anuu.

[Ipaktuka. Jlaboparopusie padoTsl: 1. Paccmorpenue oOpa3iioB OKCHUIOB, OCHOBaHMM, coiieid. 2. MccaenoBanue npoayKkTa TOpeHusl yIiis B
kuciopojie. 3. O3HaKOMJIEHHE CO CBOMCTBAMHU THIAPOKCHIOB HATpHs, Kalblusa, Meau (2) uam xenesa (3). 4. BzaumopeiicTBue mienoyeit ¢
KuciIoTaMu. 5. B3anMoeincTere HepaCTBOPUMBIX OCHOBAHHUM C KUCIIOTAMH.

ATOM - COCTaBHas 4acTh BEIIECTB.

Teopusi. Atom. CrnoxHbIii coctaB aroma. OTKpBITHE AIIEKTPOHOB B aTtoMe. OnbIThl D.Pe3epdopaa mo OTKPHITHIO aTOMHOTO siipa. 3apsi
aToMHoro siipa. Moaenu aromoB. [Inanerapnas moaens atoma O.Pesepdopaa. AGcontoTHas U OTHOCUTeNbHas aroMHas Macca. CocTaB sjiep
atoMoB. [Ipotonsl. HeliTponsl. M30Tonbl. XuUMHUYECKUN 3JIEMEHT - Pa3HOBUAHOCTH aTOMOB C OJMHAKOBBIM 3apsiioM siapa. [lonstue o6
noHax. IIpaktuka. MsroroBnenne monenu aroma. Ilonsenenne utoros moxyns. Kpyrislii crosn «B3risa Ha MUp BOKPYT Hac C MOMOILBIO
XUMUH.

«4Yto MbI y3Ha)M 0 xumMuu?» O6001IeHe Kypca -2 yaca.

Kanennapubiii yueOHbIH rpadpux

Ne Tema Koa- dopma Mecto dopma Hara Oo6opynoBanne
n/n BO 3aHATHUSA NpoBe/iIeHUs! koHTposs | [lnan | @a
4acoB KT.
BBenenue
1 BBoauslii nnctpykrax no Th 2 becena Kabuner
IIpU NIPOBEIEHUN
J1a00paTOPHBIX padoT.

O3naKomienue ¢ KabuHemom Xumuu u usyuenue npasujl mexHuKu be3onacnocmu

2 ‘ ITpuGops! mist ‘ 2 ‘ Bbecena ‘ Kabuner ‘ ‘ ‘




nmabopaTtopHoe 000pyI0BaHHE

3-4 N3ydeHne npaBuil TEXHUKU [Ipaktnyeckoe | Kabuner 3auer
0€30MacHOCTH 3aHsTHE
«BemecTBa BOKpPYr Te0s, OIJISIHUCH!»
5 CgroiicTBa BemiecTB. Paznenenue JlaGopatopnoe | Kabuner Odopmnenn
CMECH KpacuTeneil. 3aHATHE e
1abopaToOpHO
r0 3aHATUSA
6 CaoiicTBa BosbI. OYNCTKA BOJIBI. Jlaboparopnoe | Kabuner Odopmnenn
3aHATUE e
n1abopaTopHO
TO 3aHSITHSA
7 CBoiicTBa YKCYCHON KHCIIOTHI. Jlaboparopuoe | Kabuner Odopmnenu
3aHATHE e
1abopaTopHO
rO 3aHATHUS
8 JlaboparopHas paboTa 4. Jlaboparopuoe | Kabuuer Odopmienn
CBoiicTBa NUTHEBOM COJIBI. 3aHATHE e
1abopaTopHO
TO 3aHSITHSA
9 JlaGopaTopHas pabota 5. Jlaboparopuoe | Kabuner Odopmnenn
CaoiicTBa yasl. 3aHATHE e
1a00paTopHO
TO 3aHATUSA
10-12 | Jlabopatopuass ~ pabora 6. Jlaboparopuass | Kabuner Odopmienn
CaoiicTBa Mbu1a. M3rotoBnenue pabota e
MbLJIa B JIOMAITHAX YCIOBHSIX 1a00paTopHO
i paboThI
13 JlabopaTopHas pabota 7. Jlabopatopuas | Kabuner Odopmnenn
CpaBHEHHE MOIOIIUX CBOWCTB pabota e
Mmbuta u CMC. nabopaTopHO
i paboTHI
14-15 | JlaGopatopnass ~ pabota 8. JlaGoparopuast | Kabuner Odopmiienun
N3rotoBuM ayxu camu. pabora e
1a00paTopHO
1 paboTHI
16 JlabopaTopHas padota 9. Jlabopatopnas | Kabuner Odopmnern
HeoObrunbIe cBOMCTBA TAKUX pabota e
OOBIYHBIX 3€JICHKH U HOa. 71a00paTopHO

i paboTHI




17 JIaboparopHas pabora 10. Jlaboparopuass | Kabuner Odopmnenn
[Tonmyyenue kucnopoaa u3 pabora e
MEPEKHUCH BOJOPOIA. 1a00paTopHO
1 paboThI
18 JlaGopaTopHaspaboral 1. JlaGopatopnas | Kabuner Odopmnenn
CaoiicTBa aciupuHa. paborta e
1abopaToOpHO
i paboTHI
19 JlaboparopHuasipaboral?2. Jlaboparopuass | Kabuner Odopmnenn
CaoiicTBa Kpaxmara. paborta e
nabopaTopHO
1 paboThI
20 JlaGopaTopnas  pabora  13. Jlaboparopuas | Kabuner Odopmnenu
CBolicTBa TITIOKO3BI. paborta e
1abopaTopHO
11 paboThI
21 JlaboparopHasipabotal4. Jlaboparopuass | Kabuner Odopmienn
CBoiicTBa  pacTHTEIBHOTO U pabota e
CIIMBOYHOTO Macedl. 1a00paTopHO
1 paboThI
Xumus B ObITY
22 Buipl OBITOBBIX XUMHUKATOB [Ipaktnueckoe | Kabuner Odopmnenn
3aHSTHE € 3aHATHUS
23-24 | Pa3HOBHIHOCTH MOIOIIUX [Ipaktnueckoe | Kabuner Odopmnenu
CpeACTB 3aHATHE € 3aHITHSA
25 Crnnuku u Oymara: oT HCTOpUHN [Ipaktnueckoe | Kabuner Odopmnenun
M300peTeHus 10 HAIIUX JTHEeH 3aHSTHE € 3aHATHUS
26 Ucropus crexnonemnusi. [Ipaktnueckoe | Kabuner Odopmnenn
3aHSTHE € 3aHATHUS
27 Kepamuka: oT ncropun [Ipaktnyeckoe | Kabuner Odopmiienn
M300pEeTEeHUs 10 HAIUX THEeH 3aHATHE € 3aHITHS
28 XUMHS 1 KOCMETHIECKHE [Ipaktnueckoe | Kabuner Odopmnenn
cpeacTBa 3aHATHE € 3aHATHUS
29-30 | IIpaxTuueckas padota Neb. [Ipaktnyeckoe | Kabuner Odopmiienun
BriBeieHNE TATEH PIKaBUYUHBI, 3aHSITHE € 3aHITHS
YepHUJI, KUPA

«YBJeKaTeJbHasE XUMMSA JJIA IKCICPUMEHTATOPOB)»

31-32 ‘ CuMmnarudeckKue

yepHmia: | 2

‘ JlaGoparopHas

‘ Kabuuer

\ Odopmiienn




Ha3HAYEHUE, pocTenme pabora e

pEleITHI.. JlaGopaTopHas nabopaTopHO
pabortals. «CekpeTHbIe 1 paboTHI
YepHUIay.

33-34 | Uctopusi MBUIBHBIX ITy3bIPEH. JlaGopatopnas | Kabuner Odopmnenn
@u3KKa MBUIBHBIX ITY3bIPEH. pabota e
JlaGopaTopHas paboral7. 1abopaToOpHO
«MBLIBHBIE OIBITHD. i paboTHI

35-36 | CoctaB  HIKOJIBHOTO  Meda. Jlaboparopuas | Kabuner Odopmnenu
Jlaboparopnass  pabora  18. paborta e
«Kax BbIOpaTh MIKOIBHBIA MEI. 1abopaTopHO

Jlaboparopunass  pabora  19. 1 paboTHI
«U3rotoBnenue IIKOJIbHBIX
MEJIKOBY.

37-38 | Jlaboparopuass  pabora  20. Jlaboparopuass | Kabuner Odopmienn
«Ornpenenenue cpeabl pacTBopa paborta e
C TMIOMOIIBIO HHAUKATOPOBY. 71a00paTopHO

WHaukaTopsl. N3menenune i paboThI
OKpacKu WH/INKATOPOB B

Pa3NUYHbIX Cpeaax.

JlabopaTopnas  pabGora  21.

«IIpuroroBiienue

pPacCTUTENFHBIX WHIUKATOPOB M

OTIpeJIeJIEHuEe C MOMOILBI0 HHUX

pH pactBopa».

39-40 | JlaGopaTopHas pabotal6. JlaGoparopuast | Kabuner Odopmiienn
«[Tomyuenue aKBapeIbHBIX pabora e
Kpacok». CocTaB axkBapeibHbIX 1a00paTopHO
kpacok. IlpaBuna oOparieHus: c 1 paboThI
HUMU

CBoiicTBa BenlecTBa

41-44 | Mup TaK HHTEpPECEH, HO KakK ero [Ipaktnueckoe | Kabuner dortooTuer

MIOHATh 3aHATHE




45-48 | CpoiicTBa BEIIECTB, [Ipaktnyeckoe | Kabuner
MIPEBpaIlECHHs BEIECTB APYT B 3aHATHE
Apyra
49-51 | M3y4yeHue cocTaBa BELIECTBA - [Ipaktnueckoe | Kabuner
[IEHTPAJILHOE 3BEHO XUMHHU 3aHATHE
Kakue OnIBaloT BemiecTrna
52-55 | Kakue ObIBarOT BElIECTBA [IpakTrueckoe Kabuuer
3aHATHE
56-59 | fA3bIk xUMHH [Ipaktnueckoe | Kabuner
3aHATHE
MHuoroo0pa3ue BelecTB
60-63 | M3yyaeM XMMHUYECKHE PEAKIIUN [Ipaktnueckoe | Kabuner
3aHATHE
64-67 | MHuoroo0pa3ue BeuiecTs [Ipaktnyeckoe | Kabuner
3aHATHE
68-70 | ATom - cocTaBHas 4acTh [Ipaktnueckoe | Kabuner
BEIIECTB 3aHATHE
71-72 | UucTele BelIeCcTBa U CMECH [Ipaktuueckoe | Kabuner Odopmienn [udposas
3aHATHE e nabopaTopusi
1abopaTopHO Releon (maTumnk
1 paboThI 3JIEKTPONPOBOJHOCT
n); 3 cTakaHa
XUM.00bEMOM 50
MJI, HITaTeNb WK
JoTaTOYKa,
TBEPABIN XJIOPU
HaTpHSI.
[udposas nabopaTopus
73-74 | O4uuncTka BOABI OT PACTBOPUMBIX Jlabopatopuas | Kabuner Odopmnenn Hudposas
npuMecen pabota e nabopaTopus
1ab0paTopHO Releon (maTumnk
i paboTHI AJIEKTPOIIPOBOTHOCT
u);
75-76 | OnpexaeneHue TeMIepaTypbl Jlabopatopnas | Kabuner Odopmnern Hudposas
KpPHUCTaJUIN3aIlUH BELECTBA pabota e nabopaTopus
1a00paTopHO Releon (maTumnk
i paboThI TeMIIepaTyphbl);
77-78 | N3yuenue pu3n4eCKUX CBONCTB JlaGoparopuast | Kabuner Odopmiienn [Mudposas
METaJJIOB pabota e naboparopust

1a00paToOpHO

Releon (maTunk




i paboTHI TEeMIIepaTyphbl);
79-80 | Onpenenenue CTPyKTYpbI JlaGoparopnass | Kabuner Odopmiienn [Mudposas
TJIaMeHU paborta e nmabopaTopus
nabopaTopHO Releon (maTumnk
i paboTHI TEeMIIePaTyphl);
81-82 | Dk30TepMHUECKHE PEAKITUU JlaGopatopnas | Kabuner Odopmnenn Hudposas
pabota e naGopaTopus
1abopaToOpHO Releon (maTuunk
i paboTHI TEMIIEPATYPHI);
83-84 | DHgoTEepMHUYECKHE PEAKITUT Jlaboparopuass | Kabuner Odopmnenn [udposas
paborta e nmabopaTopus
n1abopaTopHO Releon (maTumnk
1 paboThI TEeMIIEPATyphl);
85-86 | IlepenachliiieHHbIE PACTBOPHI Jlaboparopuas | Kabuner Odopmnenu Hudpoas
pabora e nabopaTopus
1abopaTopHO Releon (maTuunk
11 paboThI TEMIIEPATYPHI);
87-88 | DnexrponmuTHyeckas JlaGoparopuast | Kabuner Odopmiienn [Mudposas
JMCCOIUALINS pabora e nTabopaTopust
1abopaTopHO Releon (maTumk
i paboTHI AIIEKTPOIIPOBOTHOCT
H);
89-90 | CunbHble u crnadble JlaGoparopuast | Kabuner Odopmiienn [Mudposas
JIEKTPOJIUTEI pabota e nabopaTopus
1ab0paTopHO Releon (maTumnk
i paboTHI 3JIEKTPOIIPOBOTHOCT
H);
91-92 | BiusHUE TeMIIepaTypsl Ha Jlaboparopnas | Kabuner Odopmnenun Hudponas
JUCCOLUALINIO pabota e nabopaTopus
1ab0paTopHO Releon (maTumnk
i paboTHI 3JIEKTPOIIPOBOTHOCT
U ¥ TEMIIEpaTyphl );
93-94 | BiusHue KOHUEHTpAIUU JlaGoparopuast | Kabuner Odopmiienun [Mudposas
pacTBOpa Ha TUCCOIUAITUIO paborta e nmabopaTopus
1a00paTopHO Releon (maTunk
1 paboThI AJIEKTPONPOBOJHOCT
1);
95-96 | BiusHue pacTBOpHUTENS Ha JlaGoparopnast | Kabuner Odopmiienn [Mudposas
JUCCOLUAIUIO pabota e naboparopust

1a00paToOpHO

Releon (maTunk




i paboTHI 3JIEKTPOIIPOBOTHOCT
H);
97-98 | Onpenenenne pH pacTBOpOB. JlaGopatopnas | Kabuner Odopmnern Hudposas
pabota e nabopaTopus
1abopaToOpHO Releon (maTuunk
i paboTHI pH);
99- Peaxmus HeliTpanuzanuu. JlaGoparopnast | Kabuner Odopmiienn [Mudposas
100 B3aunmopeiicTBre ruapokcuia paborta e nmabopaTopus
HaTpPHUsI C COJITHOM KUCIIOTOM. 1a00paTopHO Releon (matunk
i paboTHI pH);
101- | CgoiicTBa OpOMHOI BOJIBI JlaGopatopnas | Kabuner Odopmnern Hudposas
102 pabota e nabopaTopus
1abopaTopHO Releon (maTuunk
1 paboThI ONTHUYECKOU
IJIOTHOCTH);
103- | [InaBneHue U KpUCTAIUTH3AIMS Jlaboparopuas | Kabuner Odopmnenun [udpoas
104 cepsl pabora e nabopaTopus
1abopaTopHO Releon (maTuunk
11 paboThI TEMIIEPATYPHI);
105- | Jerunparanus comneit JlaGoparopuass | Kabuner Odopmiienn [Mudposas
106 pabora e nabopaTopus
1ab0paTopHO Releon (maTumk
i paboTHI TeMIIepaTyphbl);
«YTO MBI Y3HAJTH O XUMHH?».
107 «YTO MBI Y3HATIH 0 XUMHUH 7). Kpyrasriii cron Kabuner Oecena
Kpyrusbriit cron
108 «YTO0 MBI Y3HAJIM 0 XUMHH ?». Kpyrisriii cron Kabuner becena
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