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IHosicHuTeIbHAA 3aIIUCKA
HanpagsiieHHOCTH POrpaMMbl — €CTECTBEHHOHAYYHAs
Bospacrt o0yuarommuxcs: ot 12 ner go 15 ner.
Cpok peanu3zanuu nporpammsbl: 1 roa, 108 yaca.
Pabouas mporpamma 3aHATHI BHEYPOUYHOH AEATENBHOCTH MO OMONOrHHM «XUMHS BOKPYI HAac» MpeAHa3HadeHa Ui OpraHU3aldd JONOJHHUTEIBHOTO
oOpazoBanus oOydarommuxcs 8-9 kimaccoB MOY «COII Nel4y
Peanu3anus nporpammsel obecriednBaeTcss HOPMAaTUBHBIMU JIOKYMEHTAMU:
1. ®enepanbubiii 3akoH 0T 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoii @eaeparun» (¢ U3M. U JIOIL., BCTYIL. B CHITY C
01.09.2020).
2. MeTtonuueckre PEKOMEHAAIMU IO IPOCKTUPOBAHMIO JIOTIOJHUTEIBHBIX 00Ie00pa3oBaTeIbHbIX OOmepa3BuBaromux mnporpamm ot 18.11.2015.
WHUCTEPCTBO 00pa3oBaHus U Hayku PD
3. Ilpodeccunonanpuprii crannapt «llegaror (megarorudeckasi I€ATENLHOCTh B AOMIKOJIBHOM, HA4aIbHOM OOIIEM, OCHOBHOM OOIIEM, CpeHEM 00IeM
00pa3oBaHMM), (BOCIIUTATEIb, YUUTEIIb)»
4. Tlpuxaz MunucrepctBa npocsenieHust Poccuiickoit @enepanuu ot 9 HosOps 2018 1. Ne 196 «O06 yrBepxknenuun Ilopsinka opraHuzauuu u
OCYIIECTBIEHHUS 00pa30BaTeIbHOM
NESTEILHOCTH MO JOTIOTHUTEIHHBIM 00II€00pa30BaTEIHLHBIM MPOTPAMMAM))
5.®enepanbubiii 3akoH 0T 29.12.2012 Ne 273-®D3 «O6 obpa3oBanuu B PO»

6.DenepanbHbIi TPOEKT «Ycrex Kaxaoro pedenkay (yrB. 7 nexadps 2018 r.)

I[OHOJ'IHHTGHBH&H 06H_[606p3.30BaTCJ'ILHa$I nmporpamMma «XHUMHS BOKpPYT HAC» HaCT BO3MOKHOCTb KaXXIOMY pC6CHKy MoJIy4yaTb OOIIOJHUTCIBHOC 06pa3OBaHI/I

MCXOMSl U3 €r0 UHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEN 1 00pa30BaTeNbHBIX MOTPEOHOCTEH, OCYHIECTBISIEMBIX 3a MpeaenaMu (eepalbHbIX rOCy1apCTBEHHBIX|
o0pa3oBaTeNbHbIX  CTaHAAPTOB M (elnepalbHbIX TOCYJapCTBEHHBIX TpeOoBaHMU. HampaBieHHOCTh NPOrpaMMbl €CTECTBEHHOHAy4dHas, IOCKOJIbKY OHA
MpearnonaraeT yriyOJIeHHOe H3ydeHUe OpraHnYecKol M HEOPraHNYeCKO XUMHHM, PEIIEeHNE SKCIIEPUMEHTANIbHBIX U PACUETHBIX 33]1a4 MOBBIIIEHHON CJIOXKHOCTH I10
xuMuH. Cojiepkanue IporpaMMbl « XUMHUsL BOKPYT HAcy MOMOXKET NoJpocTkaM 13-15 seT pacimmpuTth U yriiyOuTh 3HAHUS [0 XUMHH, YCOBEPIIEHCTBOBATH YMEHHU
1CCIIE10BATh

B cucreme CCTCCTBCHHOHAYYHOTI'O O6p330BaHI/I$I XUMHA 3aHUMACT BAXXHOC€ MECCTO, OIPEACTIACMOC XHUMHYCCKOMN HAayKHM B IIO3HAaHWMW 3aKOHOB IIPUPO IbI,




MaTepHabHON )KM3HU OOIIECTBA, B PEIIEHUH IN100aIbHBIX IPOOIEM YeI0BEYECTBA, B (POPMUPOBAHUH HAyYHON KapTUHBI MUpA.

JlononHuTeNnbHas 001Ie00pa3zoBaTenbHas MporpamMma «XUMHs BOKPYT HAac» CO3/4aHa, 4ToObl B IpoOIecce MOJYyYEHHs OMOJHUTEIBHOTO XUMHUYECKOIO
00pa3oBaHMsl yJalIrecs MpHoOpesIn XUMUYECKHE 3HAaHUS O 3aKOHAX U TEOPHSIX, OTPAKAIOIIUX OCOOCHHOCTH XMMUYECKOH (POPMBI ABIKEHHSI MaTEPUH, IPHOOpEn
YMEHMS U HaBBIKM B IIOCTAHOBKE XMMHUYECKOIO AKCIEPUMEHTA, B pabOTe ¢ HAYYHOW M CIIPABOYHOH JIMTEpaTypOi, HAyYMWINCH JE€JIaTh BBIBOJbI IIPUMEHUTENIBHO K
KOHKPETHOMY Marepuainy M Oojiee oOlLue BBIBOJBI MHPOBO33PEHUYECKOrO XapakTepa. M3ydeHne XMMUU IOMOraeT MOHATh OOIIKe 3aKOHOMEPHOCTH Ipolecca
MIO3HAHUS IPUPOBI YEIIOBEKOM, METO bl AHAJIOTUHU U SKCIIEPUMEHTA, aHAIU3 U CUHTE3 IO3BOJISIOT TOHATh HAYKY BO BCEM €€ MHOT000pasuu.

XUMHUYECKUE 3HAHUS HEOOXOIWMBI YYaIlIUMCS B TIOBCEIHEBHOW >KU3HU, MPOHM3BOJCTBEHHOW NEATENLHOCTH, MPOJOIKEHUS 00pa3oBaHUs M MPAaBUIIbHOU
OpHMEHTAINH MTOBEICHHs B OKpYyxaroteil cpene. [IporpamMma «Xumusi BOKpYT Hac » NaeT y4alIuMCsi BO3MOKHOCTh BBIOpATh MPo(uis 00y4eHus, IOTIOJHUTh 3HAHUS
0 npodeccusx, pacCUIMpUTh 3HaHUS MPeMeTa XUMUU, HEOOXOJUMBbIe JUIs OJIy4YeHUs AajbHelIero oopa3oBaHusl.

JlononHutenbHas o01eo0pa3oBaTenbHas nporpamMmma «XUMus BOKPYT Hac" cocTasiieHa ¢ ydeToM obopynoBanus "Touka pocta.

HoBu3Ha nmporpaMMbl COCTOUT B JMYHOCTHO-OPHEHTUPOBAHHOM OOy4YeHHWHU. PONb y4HWTENs] COCTOMT B TOM, YTOOBI CO3[aTh KaXIOMY OOydYaromemycsi BCE
YCIOBHS, ISl HanOoJIee MOTHOTO PACKPBITHS M PEeaTH3aluy ero crocoOHocTel. Co3aaTh TaKMe CHUTYalUd C MCIIOJIb30BAaHHEM PA3IMYHBIX METOAOB OOYy4eHUs, TIpU
KOTOPBIX KaX/IbIii 00yuaromuiics mpuiaraeT cCOOCTBEHHbIE TBOPUECKUE YCHIIUS U HHTEIUIEKTYyaJIbHbIE CTIOCOOHOCTH MIPU PELICHNH MOCTABICHHBIX 3a/1a4.

AKTYaJabHOCTB ITPOrpaMMbl « XMUMHsL BOKPYT Hac» CO3JlaHa ¢ 11eJIbl0 (POPMHUPOBAHUS MHTEpECa K XUMUH, paclIMpeHus Kpyro3opa yyamuxcs. OH OpueHTHpPOBaH
Ha yyamuxcs 7-9 KjaccoB, TO €CTh TaKOTO BO3pacTa, Korja pedsiTaM CTaHOBUTCS MHTEPECEH MHP, KOTOPBIA UX OKPYXKAeT U TO, YTO OHM HE MOTYT OOBSICHUTH, a
CHelHMabHbIX 3HaHUH ellle He XBaTaeT. [leT ¢ poxaAeHNs OKPYKEHBbI Pa3IMYHBIMU BELIECTBAMH U JJOJDKHBI YMETh 00palliaThCsl C HUMH.

Ileparornyeckasi meseco00pa3HOCTh NMPOrpaMMBbI CBSI3aHA C BO3PACTHBIMH OCOOEHHOCTSMH JeTeill JaHHoro Bo3pacta 13-15 net: 110003HATEIBHOCTD,
HaOJI0AAaTeNbHOCTh; UHTEPEC K XMMUYECKUM IIpolieccaM; JKeJlaHueM paboTaTh ¢ J1abopaTOpHBIM 00OpYAOBaHHEM; ObICTpOE OBJIAZICHHE YMEHUSMHU U HaBBIKAMHU.
Kypc HocuT pa3zBuBaroniyto, A€ITeIbHOCTHYIO U MPAKTUYECKYIO HAIIPaBICHHOCTb.

Heapr mporpammbl: @OpMUpPOBAaHUE y YYalUXCSl TIIYOOKOr0 M YCTOMYMBOIO HMHTEpEca K MHUPY BEIIECTB U XUMHUYECKHX MpeBpalleHHH, MpuoOpereHne
HEOOXOAUMBIX MPAKTHUECKUX YMEHHUI U HAaBBIKOB 10 JIJAOOPATOPHON TEXHHKE.

3aga4u XMMHYECKOI0 KPYKKa

- pa3BUTh IO3HABATENIbHbIE WHTEPEChl U HHTEIJIEKTyaJbHbIE CIHOCOOHOCTHM B MPOLECCE IMPOBEIEHUS XHMHUYECKOTO SKCIIEPUMEHTA, CaMOCTOSITENbHOCTD
IPUOOPETEHNUS 3HAHUN B COOTBETCTBUM C BOSHUKAIOIUMHU KU3HEHHBIMU OTPEOHOCTIMY;

- pa3BUTh y4eOHO-KOMMYHHUKATHBHbBIC YMEHUS;

- (dopMHUpOBaHNE YMEHHS HAOIIOJaTh U OOBACHATH XUMHUECKUE SIBJICHHS, IPOUCXOIAIINE B IPUPOIE, OBITY, IEMOHCTPUPYEMBIEC YUUTEIEM;



- (dopMHpOBaTh yMeHHUE paboTaTh C BEIIECCTBAMH, BBITIOIHATH HECTOXKHBIE XUMHUECKUE OTIBITHI, COOIOAAThH NPaBUIIa TEXHUKH 0€30T1acCHOCTH;

- BOCITUTBIBATh 3JIEMEHTHI YKOJIOTHUECKON KYIbTYPBI;

OTaNYUTETbHOI 0CO0EHHOCTBIO TAHHOM MTPOTPAMMBI SIBJISIETCS TO, YTO 3aHATHUS MIPEIIOJIATAIOT HE TOJBKO U3YYCHHE TEOPETHUECKOTO MaTepraia, OHU TaKKe
OpPUEHTUPOBAHBI HA PA3BUTHE MPAKTHUYSCKUX YMEHHA Y HABBIKOB CAMOCTOSITEIILHON AKCIEPUMEHTAIBHON U MCCIIEA0BATEIbCKOM ACATEIbHOCTH ydanuxcs. Pebsra
HAy4aTcsi CTaBUTh NMPOCTEHIIUE OMBITHI, pabOTaTh C peaKTUBAMHM, IUIAHHPOBATH CAMOCTOSTEIBHYIO pa0OTy HaJll BHIOpAHHOW TeMOW, 0(OPMIIATH MPAKTUYECKUE
paboTHI.

DopMbl 3aHATHIA:

-I'pynnoBas

- UnnuBuyanpHas

IInanupyemMbie MeTanpeaMeTHbIC M JJUYHOCTHBIC Pe3yJIbTAThl OCBOCHHUSI KPY/KKa «XHMMHS BOKPYT HAC»
JIN4HOCTHBIE Pe3yJIbTATHI:

- chopMHpPOBAaHHOCTH NTO3HABATENBHBIX HHTEPECOB, NHTENIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH ydaluxcs;
- CaMOCTOSITENIbHOCTh B MPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUUYECKUX YMEHUH;

- MOTHUBAIMs 00pa30BaTENbHOM JEATEILHOCTH HIKOJIbHUKOB HA OCHOBE JINYHOCTHO OPUEHTHUPOBAHHOTO MO/IX0/1a;
MeranpeamMerHsble:

Pezynamusnvie YV/I:

- caMOCTOSTEIbHO (POPMYJIMPOBATH TEMY U IIETH YPOKa;

- COCTaBJIATH IUIAH pelIeHUs1 y4eOHOU MpoOIeMbl COBMECTHO C YUUTEIIEM;

- paboTath MO MiIaHy, CBEPSIsl CBOM JACUCTBUS C LENIbI0, KOPPEKTUPOBAThH CBOIO JI€ATEIbHOCTE;

- B JMAaJIOT€ C y4uTeJeM BbIpaOaThIBaThb KPUTEPUU OLIEHKH U OIpPENessTh CTENEeHb YCHEIIHOCTH CBOEH paboThl M pabOThl APYTUX B COOTBETCTBUU C ATHUMHU
KPUTEPUSMU.

losnasamenvuvie YVJ/I:



nepepabaTbIBaTh U MPeoOpa30BhIBaTh HHPOPMAIIUIO U3 OAHOU (POPMBI B IPYTYIO (COCTABIIATH TUIaH, TAOIHILY, CXEMY);

I10JIB30BATHCH CJIIOBApsAMHU, CIIPABOYHUKAMU,

- OCYUICCTBJIATH aHAJIU3 U CHUHTC3,

YCTaHaBJIMBATb NPUYUHHO-CJICACTBCHHLIC CBA3H,

- CTPOUTD paccyxaeHus;

Kommynukatusnasie YV /1:
- BBICKa3bIBaTh U1 OOOCHOBBIBATH CBOIO TOUKY 3PCHHUS;
- CIyWIATh U CIBIIIATH APYTUX, MBITATHCS IPUHUMATH UHYIO TOUKY 3pEHUSI, ObITh TOTOBBIM KOPPEKTUPOBATH CBOIO TOUKY 3PEHUS;

- JAOKJIaAbIBATHL O PE3YJIbTaTaX CBOCTO HCCICHOBAHUHA, YUIAaCTBOBATH B JUCKYCCHM, KPATKO W TOYHO OTBEYATH HA BOIPOCHI, HCIIOJb30BATH CIIPABOYHYIO

JTUTEepaTypy U Apyrue UCTOYHUKU HHPOpMAIUY;
- JIOTOBAapUBATHCS M MPUXOIUTH K O0IIEMY PEIICHUIO B COBMECTHOU JESTENbHOCTH; 3a/1aBaTh BOIPOCHI.
IIpenmeTrHble pe3yabTaThl:

B nosnasamenvhoii cpepe: — naBaTh ONpeeNeHUs U3y4eHHBIX MOHATHI; — ONUCBIBATh IEMOHCTPALMOHHBIE U CAMOCTOSITENILHO MTPOBEAECHHBIE HIKCIIEPUMEHTHI,
UCMOJNB3Yysl Ul 3TOrO €CTECTBEHHBIH (PYCCKMI) S3BIK W S3BIK XMMMH; — KIacCU(UIUPOBaTh M3y4YEHHbIE OOBEKThl M SBICHMS; — JI€JaTh BBIBOABI U
YMO3aK/IIO4YEeHNUs U3 HaOMIOJEHUN, U3yUYEeHHBIX XMMUYECKUX 3aKOHOMEPHOCTEH; — CTPYKTYpHUpOBaTh M3YYEHHBIH MaTepuasll U XUMHUYECKYI0 MH(pOpMAIHIO,

IMOJIYYCHHYIO U3 APYTUX UCTOYHHUKOB,

B L!eHHOCmHO'OpueHmaZ/}MOHHOZZ cgbepe: — AHAJIM3UPOBATHh U OLICHUBATDH MMOCIICACTBUSA IJIA oxpyxcaromeﬁ Cpeabl OBITOBOI U HpOH3BOI{CTB€HHOI>i ACATCIIBHOCTHU
YCJIOBCKA; — Pa3biACHATb Ha NPpHUMEpAX MATCPUAILHOC CIUHCTBO U B3aUMOCBA3bL KOMIIOHCHTOB ’)KMBOU U HEXHUBOU npupoAbl 1 YCJIOBCKA KAK BAXKHYIO YaCThb

9TOro €IUMHCTBA, — CTPOUTH CBOC MMOBECACHNUEC B COOTBETCTBUH C IPUHIHUIIAMUA 6epe>1<H0r0 OTHOIICHUA K IPHUPOJIC.

B mpyoosoii cghepe: — nnaHUpOBATh W MPOBOAWTH XUMHYECKHN HKCIIEPUMEHT;, — HCIIOJIH30BaTh BEIIECTBA B COOTBETCTBHU C WX MPETHA3HAUYCHUEM H

CBOﬁCTBaMH, OINMMCAHHBIMHA B UHCTPYKIUAX 11O MPUMCHCHHIO.

B cd)epe Oe30nacHoCmu HCu3HeOesiImeIbHOCmuU:. — OKa3bIBaTh NEPBYIO IMOMOLIb IIPHU OTPABJICHUAX, O0XKOraX U APYTrUX TpaBMaX, CBA3aHHBIX C BCHICCTBAMU U



1a00paTOPHBIM 000PYIOBAHUEM.

BBenenue. O3HakoMiIeHHE ¢ KAOMHETOM XUMHUH U M3yYeHHe NMPABUJI TEXHUKHU 0e30IaCHOCTH

Hemuoro u3 ucropun xumuu. Anxumus. XUMHUS BuUepa, CErojHsA, 3aBTpa. TexHuka Oe3omacHOCTH B KabuHere xumuu. JlabopaTopHoe o0opynoBaHUE.
3HaKOMCTBO C Pa3IaTOYHBIM OOOpPYIOBaHMEM JUIsl MPAKTUYECKHX M J1abopaTtopHbIX padot. Ilocyna, e¢ Buabl M Ha3HaueHHE. PeakTWBBI W HMX KIIACCHI.
OOpamienue ¢ KUCIOTaMH, HIeI0YaMu, AJOBUTHIMU BelleCTBaMH. Mepbl MepBOM MOMOIIM NMPU XUMHUYECKHUX 0XKOrax W OTpaBlieHUsSX. BripaboTka HABBIKOB
6e3omacHoil paboThl. JleMoHCTparus. Y AUBUTENbHBIE ONBITHL. JlabopaTopHas padora. 3HAKOMCTBO ¢ 00OPYIOBaHHEM JJIsl MIPAKTHYECKUX U J1aOOPaTOPHBIX
pabor.

«BemecTBa BOKpYr Teds, orisHuch!» BemectBo, ¢usnyeckne cBoiicTBa BemecTB. OTIMYNE YUCTHIX BEMIECTB OT cMeceld. CrocoObl pas/esieHusl CMecei.
Boga. Muoroe nu Mbl 0 Heil 3Haem? Boma u e¢ cBoiictBa. Uto HeoOblyHOrOo B Bojae? Boma mpecnas u mopckas. CriocoObl OYUCTKU BOJBI: OTCTaBaHUE,
¢bunbTpoBanue, obeszapakuBanue. CTONOBBIN YKCyC M yKcycHas cceHnus. CBOMCTBa YKCYCHOM KHCIOTHI U ee (u3noiorunueckoe BosaeiicTeue. [IutbeBas
coma. CroiicTBa u mpumeHenue. Yaii, cocraB, CBOICTBa, (DU3MOJIOTHYECKOE JCHCTBUE HA OPraHu3M YesioBeka. Mputo wim Mbuia? OTIMYre X03sSiCTBEHHOTO
MblIa OT TyanerHoro. ll{enounoil xapakrep xo3sicTBeHHOro Mbl1a. CTHpanbHbIE MOPOLIKK U JpYyrUe MOouue cpejcTBa. Kakue nopoiky camble ONacHbIE.
Hago nu omacatbes KUIKUX MOIOMIMX cpencTB. JIOCHOHBI, Tyxu, KpeMbl W Tpodas mapdromepus. MoryT Iu MpeAcTaBlsTh OMAaCHOCTh KOCMETHYECKHe
npemnapaTsl? MOXHO JH caMOMY H3TOTOBUTH AyXxu? MHoroobpasue JieKapCTBEHHBIX BeliecTB. Kakue nmexkapcTBa Mbl OOBIYHO MOXKEM BCTPETHUTh B CBOEH
nomariHe anrtedke? AnNTedHbId Hom W ero cBoictBa. [louemy #oj Hamo aepkarh B IUIOTHO 3aKyMOPEHHOW CKISTHKE. «3eJeHKa» WU PacTBOP
OpuiinanToBoro 3eneHoro. Ilepekuck Bogopona u ruaponeput. CBoiicTBa nepekucH BoJopoia. ACIUPUH WK aleTHIICATUIMIOBAas KUCI0Ta U €ro CBOMCTBA.
OmnacHocTh Npu NMpUMeHeHuu acnupuHa. Kpaxman, ero cBoiictBa u npumeHenune. OOpa3oBaHHe Kpaxmala B JIMCThAX pacTeHui. ['noko3a, ee cBOICTBA U
npuMeHeHue. MaprapuH, CIIMBOUYHOE M PaCTUTEIBLHOE Maclio, cayo. Yero Mbl 0 HUX He 3HaeM? PacTuTenbHbIE U )KUBOTHBIE Maca.

Jlaboparopnast pabota 1. CBoiicTBa BemecTB. Pazenenue cmecu KpacuTenei.

Jlaboparopnast pabota 2. CBotictBa Bobl. [IpakTideckas paboral.OuncTka BOIbI.

JlaGopatopnas pabora 3. CBocTBa YKCYCHOM KHCIIOTHI.

JlaGopatopHnas pabota 4. CBolicTBa MUTHEBOW COJIBI.

Jlabopartopnas pa6ota 5. CBoiicTBa yas.

Jlaboparopnast pabora 6. CBolicTBa Mblja.

JlaGopatopnas padora 7. CpaBHeHHE MOIOIIUX CBOMCTB MbU1a 1 CMC.



JlaGopartopnast pabota 8. MI3rotoBuM nyXu camu.

JlaboparopHnast pabota 9. HeoObI4HbIE CBOHCTBA TAKMX OOBIYHBIX 3€JICHKH M HOIA.
JlaGopatopunas padora 10. Ilomydenne Kuciopo/a u3 MepeKucH BOJ0POIa.
Jlaboparopnaspaboral 1. CBoiicTBa acriupuHa.
JlaboparopnasipadoTal2.CBoiicTBa Kpaxmaa.

Jlaboparophnast paboral3. CBolcTBa ITFOKO3BI.

Jlaboparopuasipabotal4. CBoiicTBa paCTUTEILHOTO U CITMBOYHOTO MAaCe.
«YBJeKkaTeJbHasi XUMHUS IS IKCIIEPUMEHTATOPOB»

CuMriatuyeckue YepHuiia: Ha3HAYeHUe, POCTEHUIITNE PElEnThI.

CocraB akBapenbHbIX Kpacok. [IpaBuia obpalieHus ¢ HUMU.

Hcropus MpuIbHBIX My3bIped. @U3HKa MBUIBHBIX ITY3bIPEH.

CocTaB LIKOJIBHOIO Mena.

WNuaukatopsl. 3MeHeHne OKpacKku WHANKATOPOB B PA3TUYHBIX Cpeliax.
Jlaboparopnas pabotal5. «CekpeTHbie YepHUITAY.

JlaGopaTtopHnast pabotal6. «I[lomyyeHne akBapeIbHBIX KPACOK.
JlabopaTtopHas pabotal7. «MbUIbHBIE OTIBITHDY.

JlaboparopHas pabota 18. «Kak BIOpaTh HIKOIBHBIN MEI».

JlaboparopHas pabota 19. «M3roToBieHne MKOIbHBIX MEIKOB.

Jlabopartopnast pabota 20. «Omnpenenenne cpeapl pacTBOpa ¢ MTOMOIIBIO HHIUKATOPOBY.

JlabopaTtopHnas padorta 21. «I[IpuroroBieHue pacTUTENbHBIX HHAXKATOPOB U ONpeJIeieHNe ¢ TOMOIbI0 HUX pH pacTBopay.

«CBoiicTBa BelleCTB» HOCUT O3HAKOMUTEIbHBIN XapaKTep, paCCUNTAH HAa PA3BUTHUC J'IIO603H3.TCJ'ILHOCTI/I, HHTEPCCAa K XUMHHU.

TCOpI/ISI. Hpe3eHTaI_II/IH Kypca: Iejim 1 3aJa4r, OpraHu3anusa 3aHATHH U UX CHCI_[I/I(I)I/IKa. HpC,Z[MCT XHUMUU. HpOI/ICXO)K)lCHI/Ie cioBa "xumusa". MecTo XHMMHUH

Cpenu HayK O MpUpOIe.

[TpakTrka. 3HAKOMCTBO ¢ Tpynmoi. MHCTpyKTaxx Mo mpaBuiIaM NMOBEACHUS Ha 3aHATHX. [IpakTHdeckas pabora «3HaKOMHMCS ¢ XUMHYECKOU J1abopaTopueii,

ee 000pyI0oBaHMEM, C TpaBUIIaMU O0e301acHOCTH B Hely. JlenoBas urpa «IlinanupoBanue paboTsl 00beJUHEHUS HA YU€OHBIH T0/1». 3HAKOMCTBO € KaJeHIapeM

KOHKYPCHBIX MEPOIPUATHH.



Bxonnas nuarnoctuka. AHkeTa «3Har — HE 3Hal0. Y MEI0 — HE YMEIO».

CBoilicTBa BelecTBa.

Teopus. BemectBo u Teno. BemiectBa Bokpyr Hac M B Hac camux. CBONMCTBAa BEILIECTB: arperaTHOE COCTOSIHME, LBET, 3aIlax, 3JIEKTPOIPOBOIHOCTD,
TEIUIONPOBOAHOCTh M T.A. 3aueM HYXXHO 3HaTh CBOWCTBa BemecTB? KameHb - MepBblii 0OBEKT U3ydeHHs uesoBeKa. [IpeBpaienue BemecTs Apyr B Apyra.
Xumuueckas peakuus. [Ipu3Haky U yclnoBHs T€UEHUs XMMUYECKUX peakuuil. ['opeHbe - oHa U3 MepBbIX XMMUYECKUX PEaKIIMi, U3BECTHBIX 4enoBeKy. Poib
OTHS B CTAaHOBJICHUH uenoBeka. Jlerenanl 1 Mudsl 00 orxe. BemectBa roproune u Heroprouue. M3zyuenue peakuuu ropeHusl.

[Tpaktuka. JlabopatopHsie onbIThL: 1. PaccMaTpuBanue mpeaMeToB, ceNaHHBIX U3 OJJHOTO U TOTO K€ BemlecTBa. 2. PaccmarpuBanue npeIMeToB, CAeTaHHbIX
W3 pa3HBIX BemiecTB. 3. PaccmarpuBaHWEe BEIIECTB ¢ Pa3HBIMU (PU3MYECKUMU cBoicTBamu. I[Ipaktudeckume pabotel: 1. M3ydaem cBoiicTBa BemecTB. 2.
[IpoBOIMM XMMHUUYECKHE PEAKIINU C LIEJIbIO BBISBICHUS IPU3HAKOB U YCIOBUM TEUEHUSI XUMUYECKON peakuu. DKCKypCHsl B alITEKY.

H3y4yeHue cocTaBa BemecTBa - HEHTPAJIbHOE 3BEHO XUMHHU.

Teopus. 13 wero cocrosT Beuiecta? JennMo M BEHIECTBO 10 OECKOHEYHOCTU? ATOM - HElelIMMasi YaCTHIIA, COCTaBHAsI YaCTh BCEX BEIIECTB. MOJEKYIIBI.
Xumuueckuit anmeMeHT. BemecTBa mpocTeie U cliokabie. O3HaKoMIIeHHe ¢ cuMBojiamu diemMerToB. CumBoinel H, 0, S, P, C, I, Br, Cl, Si. [lorsiTHe XUMHYECKOH
¢dopmynbl. Yuctele BemectBa M cMecH. OJIHOpOIHBIE M HEOAHOKpaTHble cMecd. CrocoObl pa3fABOEHHMs CMecel: oOTcTaMBaHue, (UIBTPOBAHUE,
MepeKpucTalin3aus, Meperonka, xpomarorpadus.

[Ipaktuka. Jlaboparopusie pabotsl: 1. Monenupyem xumuueckue Gopmyinbl. 2. ['oroBum cmecu. Ilpaktuueckue pabotsl: 1. OuncTka MOBapeHHOW COJH
¢uiabTpOBaHMEM M BbIMapuBaHueM. 2. OUnCTKa MEAHOro Kyrnopoca nepekpucraminzanud. [loasenenune uroros moayns. Urpa-sukropuna «Xumusi BOKpYr
MEHS.

Kakmne 0nIBaloT BemecrBa.

Teopus. Knaccudukanus BemiecTs Ha IPOCThIE U CIOXKHbBIE. [lenieHne mpocThIX BeliecTB Ha MeTauibl U HeMeTauibl. CumBoinbl MetaioB Al, Fe, Cu, K, Na,
Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero otkpsitue. [lonyuenne kuciopoaa u3 nepMmanranara kanus. CoOupanue Kuciopoja AByMs CIIocoOamu:
METOJIOM BBITECHEHUS BO3/lyXa U METOAOM BBITECHEHMs Boabl. Ompenenenue kuciaoponaa. ['opeHue cepel, yris M kenesa B kuciopoze. Bomopon - camsiii
nerkuil ra3. Ucropus ero orkpsitus. ['openne Bogopona "I'pemyuas cmech". OnpezneneHue BoIOpoAa, NoidydeHue. Yriuekucaslid ras. [lomydyenue ero us
Mpamopa uinu Mena. OmnpeneneHue yriekucioro ra3a ¢ MOMOIIBI M3BECTKOBOM Boabl. CoctaB Bo3ayxa. M3yuenuwe cocraBa Bo3ayxa. Ponb A.JlaByasbe.
[Tonsitue 06 mHEpTHHIX razax. Heon, apron, ux npumenenue. Kucnorsl. Kucnotsr B npupone. PactBopenue kucinoT B Boje. JleficTBUe cepHOM KHUCIOTH Ha
TKaHb. Mepbl PeIOCTOPOKHOCTH MpHU pabore ¢ Kucnotamu. [leiicTBue KUCiIOT Ha WHAMKATOphl. OcHOBaHusa. PacTBopenune ocHoBanuii B Boje. lllemoun.

JlelicTBUE IIesoued Ha OpraHu3M 4esjoBeka. Mephl MPeaoCTOPOKHOCTH MpHU padoTre co menodamu. JleWcTBue menodeil Ha uHaukaTopsl. Comu. Kakwue



osBaroT conu? Conu B mpupoae. [loBapenHast cosb. Ponbs moBapeHHON coiii B UCTOpUH 4enoBeuecTBa. OpraHMYecKue BEIIECTBA: OCIIKH, JKUPHI, YTIACBOMIbI,
HYKJIEMHOBBIE KUCJIOTHI, UX POJIb JUISl 5)KUBBIX OPraHU3MOB.

[TpakTuka. Jlaboparopusie paboTer: 1. M3ydaem cBoiicTBa MetamioB. 2. PaccMaTpuBanue cruiaBoB Meau u kenesa. 3. OOHapyXeHHe KUCIOT B MPOIAYKTax
nutanus. 4. JleicTBUS MHIMKATOPOB HA KHCIOTHI M Iienodd. 5. PactBopenme ocHoBaHwii B Boje. 6. PaccmarpuBanme oOpasmo coneid. [Ipakrtudeckue
pab6ortsl: 1. [Tooyuaem, cobupaem u onpenessieM KUCIOPOoI U Bofopoa. 16 2. M3ydaem cBOMCTBa METAIIOB.

S3bIK XUMHH.

Teopus. Xumus - Hayka o BemectBax. Kakue ObiBatoT BemectBa? Metamisl u HemeTamibl. OKCHJIbI, KUCIIOThI, OCHOBaHUS, CONU. DU3NYECKHe U XUMHYECKUE
cBoiicTBa BemecTB. [IpeBpamenus BeniecTs Apyr B Apyra. [Ipu3Haky U yciaoBHs TeUeHHs] XUMHUECKoW peakuuu. CocTaB BemIeCTB. XUMHUECKas Gopmyia.
BanentHocts. Onpeenenne BAIEHTHOCTH [0 XUMUYECKOU (hopmyrie. 3aKOH COXpaHEHHs MAacChl BEIIeCTB. XUMHUECKHE YPaBHEHUS.

[TpakTtuka. [Ipaktuueckas padora «lIpeBpaieHust BemecTB Apyr B Apyra», «OmnpeaeneHue BaJCHTHOCTH MO XUMHUYECKOH dopMylney», «3aKOH COXpaHEHUs
MaccChl BEHIECTBY. Pelienne xuMmuueckux ypasHeHnuil. [loaroroska k komokBuyMy. [logsenenue ntoros moayist. KommokBuym «S3bIKk XUMHUN.

HN3yuyaem xuMH4YeCKue peaKkumu.

Teopusi. CymHOCT XUMHUYECKON peakiuu. THIIbI XUMHUYECKUX PEaKIIHii: Pa3iokKeHHs], 3aMelIeHus] 1 oOMeHa. Peakuuu 3k30- U sHAOTEpMHUECKHe. Peakiun
oOpatumble 1 HeoOpaTuMble. CKOPOCTh XUMUYECKUX peakiuid. 17

[Tpaktuka. JlaboparopHusie onbIThl: 1. Paznokenne Manaxura npu HarpeBaHuu. 2. 3aMelieHue MeAN B PaCTBOpE XJIOpHaa Menu (2) xKene30M.

MHuoroo0pa3ue BemecTs.

Teopus. Knaccudukanust u cBoiicTBa BemecTts. MHorooopasue BemiectB. Knaccudukarus BemecTB mo coctaBy. Okcuzpbl, ux coctas. [lomydeHne okcuaoB
peakiueil TOpeHus MPOCThIX U CIOXKHBIX BemecTB. COCTaBIECHUE YPAaBHEHUHN PeaKlMd TOPEHUSI CIIOKHBIX BEIIECTB. Y CJIOBUS BO3HUKHOBEHUS U P EKPAILICHUS
ropeHus. MemieHHOe OKHCIIeHHe. Mepbl mpeaynpexacHus moxapo. Kimaccudukanuss OKCHIOB Ha OCHOBHBIE, KUCJIOTHBIE, aMmdoTepHbie. KucmoTsl, nx
COCTaB, KJIacCH(pUKAIMSA HAa KHUCIOPOJIOCOAEpKAIINe U OCCKUCIOPOIHBIC, HA OJHOOCHOBHBIC, JBYXOCHOBHBIE W TPEXOCHOBHBIC. KHCIOTHBIM OCTaTOK.
BasieHTHOCTh KUCTIOTHOTO OCTaTKa, pOJib KUCIOT JIJIsi OPraHU3MOB PACTEHUH, )KUBOTHBIX U uenoBeka. OcHoBaHus, uX coctaB. ['uapookcorpynna. [llenoun u
HEPAaCcTBOPHUMEBIE B BOJIE€ OCHOBAHHS, COCTaBiieHHE (OPMYI COJNEil MO BaJCHTHOCTH MeTala M KHCIOTHOTO ocTatka. Knmaccudukarus cosieil Ha cpeaHue,
KHUCJIbIE U OCHOBHBIE. [TnmeBas coma u ManaxuT Kak MPUMEPHI KUCIION U OCHOBHOM COJIEH, COJIM OPraHW3MbI B OpPraHU3Me YelIoBeKa. Peakius HelTpanu3anuu.
[Ipaktuka. Jlaboparopusie pabotsl: 1. PaccMoTpeHne oOpas3IioB OKCHIOB, OCHOBaHMM, coyield. 2. McciemoBanue mpoayKTa TOPEHUS YIS B KUCIOpoae. 3.
O3HakoMJIEHHE CO CBOMCTBAMM THJIPOKCUIOB HATpusl, Kanblus, Meau (2) wiu xenes3a (3). 4. BsaumogeiictBue mienoyeit ¢ kuciaoramu. 5. B3aumonelicteue

HEPAaCTBOPUMBIX OCHOBAHUH C KUCIOTAMMU.



ATOM - cCOCTaBHas 4acTbh BEIECTB.
Teopust. Atom. Cnoxxnblii cocTaB atoMa. OTKpBITHE 3JIEKTPOHOB B aTtome. OmnbIThl D.Pe3epdopaa mo OTKPHITUIO aTOMHOTO sifpa. 3apsii aTOMHOTO siapa.
Mogpenu aromoB. [Inanerapnas mozxens aroma J.Pesepdopna. AbcomoTHast 1 OTHOCUTeNnbHast aToMHasi Macca. CocraB simep atroMoB. [IpoTonsl. HelTpoHs!.

N3oTonbl. XUMUYECKUH AJIEMEHT - Pa3HOBUAHOCTb aTOMOB C OJMHAKOBBIM 3apsiioM sijapa. Ilonstue o6 monax. Ilpaktuka. M3rotoBieHne MoAend aToma.

HOI[BCI[CHI/IC HUTOI'OB MOOYJIA. prrﬂblﬁ CTOI «BSFJ’IHI{ Ha MHUP BOKPYI HAC C IIOMOIIBIO XUMHW)).

«YTo MbI y3HaJH 0 xumum ?» O0001meHne Kypca -2 Jaca.

Ne Tema Kou-Bo ®opma Mecro dopma Hara Oo6opynoBanue
n/n 4acoB 3aHATUA NMPOBeIeHUA KoHTpoasn | Ilnan | dak
T.
BBenenune
1 BBoausrii unctpykrax no Th 2 Becena KaGuner
IIPU IPOBEICHUH
J1a00paTOPHBIX padoT.
O3nakomnenue ¢ KAGUHEMOM XUMUU U U3YyUeHUe RPAGUTI MEXHUKU De30nacHOCmU
2 [TpuGops! A HAYUHBIX 2 becena Kabuner
HCCIICIOBAHMIA,
nabopaTopHoe 0060pyi0BaHHE
3-4 N3ydeHne nmpaBuil TEXHUKH 2 [Tpaktuyeckoe | Kabuner 3auer
0e3onmacHOCTH 3aHATHE
«BemmecTBa BOKpPYr Te0s1, OTJITHUCH!»
5 CaoiicTa BemecTB. Paznenenne | 1 JlaGopatopHoe | KaGuner Odopmnenue
CMECH KpacuTeNei. 3aHsTHE 71a00paTOPHO
ro 3aHATUs
6 CsoiictBa Bojbl. Ounctka Boabl. | 1 JlaGopatopuoe | Kabuner Odopmnenue
3aHATHE 1abopaTopHO
ro 3aHATHSA
7 CBolicTBa YKCYCHOM KHMCIIOTBHI. 1 JlaGopatopnoe | Kabuner Odopmnenue
3aHATHE 1abopaTopHO
ro 3aHATUs
8 JlaGopatopHas paborta 4. 1 JlaGopatopuoe | Kabuner Odopmnenue
CBolicTBa MUTHEBOM COJIBI. 3aHATHE 1abopaTOPHO
ro 3aHATHUSA
9 Jlaboparopnast pabota 5.1 Jlaboparopuoe | Kabuner Odopmienne




CaoiicTBa 4as. 3aHATHE 1abopaTOPHO
ro 3aHATHUS
10-12 | JITabopaTopHas paborta 6. Jlaboparopunas | Kabuner Odopmnenune
CgoiictBa MblIa. M3rorosienue pabora J1a00paTOPHO
MbLJIa B JIOMAITHUX yCIOBHSIX it paboTHI
13 JlaGopaTopHas pabora 7. JlaGopatopnas | Kabuner Odopmienne
CpaBHEHHE MOIOIIUX CBOWCTB pabora nabopaTopHO
Mmbuta 1 CMC. i paboThI
14-15 | JlaGoparopHas pabora 8. JlaGopatopnas | Kabuner Odopmienne
W3rotoBUM JIyXH CaMH. pabota 1a00paToOpHO
1 paboThI
16 Jlaboparopuas pabota 9. Jlaboparopuas | Kabuner Odopmienne
HeoObruHbIe CBOMCTBA TAKUX pabora 71a00paTOPHO
OOBIYHBIX 3€JICHKH U HOAa. 1 paboThI
17 Jlaboparopuas padota 10. Jlaboparopuas | Kabuner Odopmienune
[Tonmyyenue kucnopoaa u3 pabota 1ab0paTopHO
MEPEKUCH BOJIOPOJIA. i paboThI
18 Jlaboparopnasipadotal 1. JlaGopatopnast | Kabuner Odopmnenue
CaoiicTBa acupuHa. paboTta 1abopaTopHO
1 paboThI
19 Jlaboparopnasipadotal2. JlaGopatopnast | Kabuner Odopmnenue
CaoiicTBa KpaxMada. paboTta 1abopaTopHO
1 paboThI
20 Jlaboparopnass ~ pabora  13. Jlaboparopuas | Kabuner Odopmrnenue
CBoiicTBa TTIOKO3BI. paboTta n1abopaTopHO
i paboThI
21 Jlaboparopnasipadotal4. JlaGopatopnass | Kabuner Odopmnenue
CBoiicTBa  pacTUTENBHOTO U paboTta n1abopaTopHO
CIIMBOYHOI'O Maced. i paboThI
Xumus B ObITY
22 Buibl OBITOBBIX XHMHKATOB [Tpaktnueckoe | Kabuner Odopmnenune
3aHSTHE 3aHATHS
23-24 | Pa3HOBUAHOCTH MOIOIIIUX [Tpaktnueckoe | KaOuner Odopmnenue
CpeAcCTB 3aHSITHE 3aHSATHUS
25 Cnnuku u 6ymara: OT UCTOPHH [Tpaktnueckoe | KaOuner Odopmnenue
M300peTeHus 10 HAIIUX JTHEeH 3aHSITHE 3aHSATHUS




26 Hcropus crexnonemnusi. 1 [Tpaktnueckoe | Kabuner Odopmnenue

3aHATHE 3aHSTHS

27 Kepamuka: or ucropun 1 IIpakTrueckoe Kabuner Odopmienue
M300peTeHUs 10 HAIUX JTHEH 3aHSTHE 3aHSATHUS

28 XUMHS 1 KOCMETHICCKHE 1 [Ipaktnueckoe | Kabuner Odopmienne
cpeacTa 3aHATHE 3aHATHUS

29-30 | [IpakTudeckas padora Neb. 2 [TpakTnaeckoe | Kabuner Odopmnenue
BriBeieHue MsATEH prKaBYMHBI, SaHsATHe SatTA
YEepPHIJI, KUpa

«YBIleKaTeJIbHAS XUMUS [1JI51 IKCIIEPHUMEHTATOPOBY

31-32 | Cumnaruueckue yepHUia: | 2 Jlaboparopunas | Kabuner Odopmnenue
Ha3Ha4YCHHE, MpocTeuIme pabora 1a60paTOPHO
pELEITHI.. JlaGopaTopHas i paboThI
paboral5. «CexpeTHble
YEePHHIIAY.

33-34 | Mcropusi MBUIBHBIX ITy3BIped. | 2 JlaGopatopnas | KaGuner Odopmiienue
®u3nKa MbUIbHBIX ITy3bIPEH. pabota 1abopaTopHO
Jlaboparopnas paboral7. it paGoThI
«MBUIHHBIE OTIBITBIY.

35-36 | CoctaB  MIKOJIBHOTO  Mena. | 2 JlaGopatopnas | KaGuner Odopmiienue
Jlaboparopnast pabora 18. «Kax pabora 1abopaTOPHO
BBIOpATh MIKOJIBHBIA MEID». i paboThI
JlabopaTopnas  pabdora  19.

«MzroroBnenue IIKOJIbHBIX
MEJIKOBY.

37-38 | Jlaboparopras  pabdora  20. 2 Jlaboparopuas | KaOuner OdopmieHue
«Omnpenenenue cpelsl pacTBopa pabota n1abopaTopHO
C TMIOMOIIIBIO WHAUKATOPOBY. i paboTHI

HNuaukatopsl. N3menenue
OKpPacKH MHUKATOPOB B
Pa3IMYHBIX Cpeaax.

Jlabopatopnas ~ pabora  21.




«[IpuroroBrieHne pacTUTEIbHBIX
WHJMKATOPOB M OMpe/eNieHue C
nomoltiso HUX pH pactBopan.

39-40 | JlaboparopHas pabortal6. Jlaboparopuas | Kabuner Odopmnenue
«[Tomyuenwue aKBapeIbHBIX pabora 1abopaTopHO
Kpacok». CocTaB akBapesbHBIX it paboTHI
kpacok. [IpaBuna oOpamieHus c
HUMH
CBoiicTBa BellleCcTBA
41-44 | Mup Tak UHTEpPECEH, HO KaK ero [Ipaktuyeckoe | Kabuner dorooTuer
MIOHSATh 3aHSATHE
45-48 | CBolicTBa BEIIECTB, [IpakTuueckoe KaGuner
MIPEBpaIlEeHHs BEIECTB APYT B 3aHATHE
Apyra
49-51 | M3yueHue cocTaBa BEIIECTBA - [TpakTHueckoe KaGuner
[EHTPAIHOE 3BE€HO XUMHHU 3aHsATHE
Kakue 0b1BalOT BeuecTBa
52-55 | Kakue ObIBafOT BemecTra [Tpaktnueckoe | KaOuner
3aHsATHE
56-59 | SI3pIk XuUMHUH [Tpaktuyeckoe | Kabuner
3aHSATHE
MHuorooépa3ue BelecTB
60-63 | M3yyaem XuMUYECKHE pPEaKIIUN [TpakTnaeckoe | Kabuuer
3aHsATHE
64-67 | MHoroo0pa3ue BelecTB [Tpaktuyeckoe | Kabuner
3aHSTHE
68-70 | ATom - cocTaBHas 4acTh [Mpaktnyeckoe | Kabuner
BEIIIECTB 3aHsATHE
71-72 | YucTsle BelecTBa U CMECH [Ipaktnueckoe | KaOuner Odopmnenue Hudposas
3aHATHE n1abopaTopHO nabopatopus Releon
i paGoThI (maTumx

3IEKTPONPOBOAHOCT
n); 3 crakaHa
XUM.00BbEMOM 50 mut,
[ImaTeab WA
JIONIATOYKA, TBEPABIN




XJIOpUJ HATPHSI.

udposas maboparopust

73-74 | OuncTKa BOJBI OT PACTBOPUMBIX JlaGopatopnas | Kabuner Odopmiienne Hudposas
npuMecein pabota nabopaTtopHo naboparopust Releon
i paboThI (matumk
3JIEKTPOIIPOBOTHOCT
H);
75-76 | OnpeneneHue TeMIEpaTyphl JlaGopatopnas | Kabuner Odopmienne Hudposas
KpUCTAJTU3AIIMU BEIIECTBA pabota nabopaTopHo naboparopust Releon
i paboThI (matumk
TEeMIIEPATyphl);
77-78 | 3yuenue pu3nYECKUX CBONCTB Jlaboparopunas | Kabuner Odopmnenue [udpoas
METAJIJIOB pabota nabopaTopHO naboparopust Releon
i paboThI (matumk
TEMIIEPATYPHI);
79-80 | OnpeneneHne CTPYKTYPHI Jlaboparopuas | Kabuner Odopmnenue [udposas
IJIaMeH! pabora 71a00paTOPHO nabopatopus Releon
i paboThI (maTamk
TeMIIepaTyphbl);
81-82 | Dk3oTepMUUECKHE PeaKLIUU JlaGopatopnas | KaGuner Odopmnenue [Mudposas
pabora 1abopaTOPHO nabopatopus Releon
it paboThI (matumk
TEMIIEPATYPHI);
83-84 | DHoTEpMHYECKHE PEAKITUT Jlaboparopuas | Kabuner Odopmnenue [udposas
pabota 1a00paToOpHO nabopatopus Releon
i paboThI (maTumx
TeMIIepaTyphbl);
85-86 | IlepeHachliieHHbIE paCTBOPHI JlaGopatopnass | Kabuner Odopmnenue [Mudposas
pabora 1abopaTOPHO nabopatopus Releon
it paGoThI (maTumk
TEMIIEPATYPHI);
87-88 | DnexrponmuTHyeckas Jlabopatoprass | Kabuner Odopmnenne [Mudposas
JAUccoLranus pabota 1a0opaTopHO nabopatopus Releon
i paGoThI (maTumkx
3JIEKTPOIIPOBOTHOCT
H);
89-90 | CunpHbIe U crabbie JlaGopatopnass | Kabuner Odopmienne Hudposas
AIIEKTPOJIUTHI pabota nabopaTopHO naboparopust Releon




i paboThI (matumk
3JIEKTPOIIPOBOTHOCT
H);
91-92 | BnusHue TemrepaTypsl Ha 1 JlaGopatopnas | Kabuner Odopmiienne Hudposas
JTCCOITUAITUIO pabota nabopaTtopHo naboparopust Releon
i paboThI (matumk
3JIEKTPOIIPOBOTHOCT
U ¥ TEMIIEpaTypHI );
93-94 | BnusHUE KOHILICHTpAIUU 1 JlaGopatopnas | Kabuner Odopmienne Hudposas
pacTBopa Ha JUCCOLMAITUIO pabota 1abopaTopHO nabopatopus Releon
i paboThI (matumk
AJIEKTPOIIPOBOTHOCT
H);
95-96 | BimstHME pacTBOPUTEIS Ha 1 Jlaboparopuas | Kabuner Odopmnenue [udposas
JTUCCOITHAITUIO pabora J1a00paTOPHO nabopatopus Releon
i paboThI (maTumx
AIIEKTPOIIPOBOTHOCT
H);
97-98 | Onpenenenune pH pacTBOpoB. 1 Jlaboparopuas | Kabuner Odopmnenue [udposas
pabota 1a00paToOpHO nabopatopus Releon
1 paboThI (matuuk pH);
99- Peaxmus HeliTpanuzanuu. 1 Jlabopatopnass | Kabuner Odopmnenne [Mudposas
100 B3aumopeicTBue ruipokcuaa pabota 1a00paToOpHO nabopaTopus
HAaTpHs C COJITHOM KHCIIOTOM. 1 paboThI (matuuk pH);
101- | CsoiicTBa OpOMHOI BOJIBI 2 Jlaboparopuas | Kabuner Odopmaenue Hudponas
102 pabota 1a00paToOpHO nabopaTopus
i paGoThI (IaT4MK ONTUYECKOU
IIJIOTHOCTH);
103- | IlnaBneHue U KpUCTATITU3ALUS 2 JlaGopatopnass | Kabuner Odopmnenue [Mudposas
104 CephI pabora 1abopaTOPHO nmabopaTopus
it paGoThI (maTumk
TEMIIEPATYPHI);
105- | Hermmparamus coneit 2 Jlabopatoprass | Kabuner Odopmnenne [Mudposas
106 pabota 1a0opaTopHO nabopaTopus
i paboThI (matumk
TEMIIEPATYPHI);
«4UTO0 MBI Y3HAJIM O XUMHH?».
107 | «Yro mbI y3Haam o xumuu?». | 1 | Kpyruiiii cron | KaGuner | Gecena |




Kpyrmasrii cron

108

«YT0 MBI Y3HaAJIA 0 XUMHH ?».

Kpyrasiii cron

KaGuner

Becena




