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HHosicHuTeIbHAA 3aIUCKA
HanpaB/jieHHOCTh NPOrpaMMbl — €CTECTBEHHOHAYYHAs!
Bo3pact o0yuarommuxcsi: ot 12 net g0 16 ner.
Cpok peasm3zanuu nporpammsbl: 1 roa, 68 Jaca.
PaGouas nporpamMma «XuMusi BOKpYT Hac» MpeaHa3HaueHa JJIsl OpraHU3aliK JIOMOJHUTEILHOTO 00pa3oBaHusl O0ydaromumxcs /-
9 knaccos.
Peanuzamus nporpaMmsl 00ecrieunBaeTcsi HOpPMaTUBHBIMU JOKYMEHTAMM:
1. denepanbhblii 3akoH OT 29.12.2012 No 273-D3 (pen. ot 31.07.2020) «O06 obpazoBanuu B Poccuiickoit denepanumy» (¢ U3M. 1
not., Bctyn. B cuity ¢ 01.09.2020).
2. Meroauueckiue pEKOMEHJIAUUU MO0 MPOEKTUPOBAHUIO JOIMOJHUTENbHBIX 00Ie00pa3oBaTeNbHBIX O0IIEepa3BUBAIOIINX
nporpamm ot 18.11.2015. MunuctepctBo 00pa3oBanus U Hayku PO
3. Ilpodeccuonanbubiii ctanaapt «llemaror (memaroruueckasi AESTEIBHOCTh B JIONIKOJbHOM, HadaJlbHOM OOIIEM, OCHOBHOM
o01eM, cpeiHeM 0011eM 00pa3oBaHuM), (BOCITUTATENb, YUUTEIb )
4. Ilpuka3z MunuctepctBa npocseuieHusi Poccuiickoit ®@enepauuu ot 9 Hos10pst 2018 1. Ne 196 «O6 yrBepx)aenun Ilopsaka
OpraHu3alMM U OCYILECTBIEHUS 00pa30BaTeIbHON
JESITeIbHOCTH IO TOMOJIHUTEIbHBIM 00111€00pa30BaTeIbHBIM IPOTrPAMMAM))
5.®enepanbubliii 3akoH oT 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B PDy»
JlononHuTeNbHAs 0011e00pa3oBaTeNbHasl MporpaMma «XuMHUsi BOKPYT HAac» JaeT BO3MOXKHOCTh KaXXJIOMY peOeHKY MOoJydaTh
JOTIOJTHUTENbHOE  00pa30BaHME MCXOJs W3 €ro MHTEPECOB, CKIOHHOCTEH, CIOCOOHOCTEH M 00pa3oBaTEIbHBIX MOTPEOHOCTEM,
OCYUIECTBJISIEMBIX 3a MpeaenamMu (eaepalbHbIX TOCYAapPCTBEHHBIX 00pa30BaTebHbIX CTAHIAPTOB U (eiepaIbHbIX TOCY1aPCTBEHHBIX

TpeOOBaHMIA.



HamnpaBneHHOCTh IpOrpamMMbl €CTECTBEHHOHAYYHAs, IMOCKOJbKY OHA IMPEANoJiaraeT yriayOJeHHOE W3YYEHUE OPraHUYECKOH U
HEOPraHMYECKOM XUMHH, PEIICHHE DKCIEPUMEHTAIBHBIX M PACUYETHBIX 3a]ay IMOBBIIIEHHON CIIOKHOCTH 1Mo xumuu. ConepixaHue
nporpaMmbl «XUMHUSL BOKPYT HAC» TTOMOXET MOoApocTkaM 12-16 5eT paciiupuTh U yriayOuTh 3HaHUS [0 XMMHUHU, YCOBEPUICHCTBOBATH
YMEHUS UCCIEA0BATh.

B cucreme ecrecTBeHHOHayYHOr0 OOpa30BaHMS XMMUSI 3aHUMAET Ba)XXHOE MECTO, OIMpPEACNIIeMOE POJIbI0 XUMUYECKONH HAYKH B
MO3HAHUH 3aKOHOB MPHUPOIbI, B MATEPHAILHOM KU3HU OOIECTBA, B PEIICHUH TTI00ATBHBIX MPOOJIEM UYeI0BeUeCcTBa, B (HOPMUPOBAHUU
HAay4YHOM KapTHUHBI MUPA.

JlononHuTeNnbHAs 001eoOpa3zoBaTeNibHas IporpaMMa «XHMHsS BOKpPYr Hac» CcoO3JaHa, 4YTOObl B IMpoliecce MOIyYCHUS
JOTOJHUTENBHOIO XUMHUYECKOrO0 00pa30BaHUs ydyaliuecs MPpUOOpEeNr XMMUYECKHE 3HAHUS O 3aKOHAX M TEOPHUSX, OTPAKAIOIIMX
O0COOEHHOCTH XMMHMUYECKOH (HOPMBI JIBHKEHUSI MAaTEPUU, IPUOOPETN YMEHUS U HABBIKU B MIOCTAHOBKE XMMHMUYECKOTO SKCIIEPUMEHTA, B
paboTe ¢ Hay4HOM M CIPAaBOYHOM JIUTEPaTypoil, HAYYMJIUCh JENaTh BBIBOABI MPUMEHUTEIBHO K KOHKPETHOMY MaTepuaily U Oojee
oO11ue BbIBOJBI MUPOBO33PEHUYECKOTO XapakTepa. M3ydeHue XUMUM MOMOTaeT MOHATh O0IIME 3aKOHOMEPHOCTH IpoLecca MO3HAHUS
MPUPOJIbI YETIOBEKOM, METO/Ibl aHAJIOTMH U HKCIIEPUMEHTA, aHAJIU3 U CUHTE3 MO3BOJISIOT MOHITH HAyKy BO BCEM €€ MHOI000pa3uu.

XHUMHUYECKUE 3HAHUSA HEOOXOAMMBI y4YalllUMCS B TOBCEIHEBHOW >XU3HU, MPOU3BOJICTBEHHOW IEATENBHOCTH, MPOIOJIKEHUS
o0pa3oBaHMsI M MpPaBUIBLHOW OpUMEHTAlMU TMOBEIEHUA B OKpykawomieil cpexae. Ilporpamma «Xumusi BOKpyr Hac» AacT ydaluMmcs
BO3MOKHOCTh BBIOpaTh MPOQMIb 00yUEHUS, IOMOJHUTD 3HAHUS O TPOPECCUIX, PACIIUPUTE 3HAHUS MPEIMETa XUMHUH, HEOOXOIUMbIE
JUTSI IOJTy4YeHUs JalbHENIIero oopa3oBaHusl.

JlomomHUTENBHAS 001Ie00pa3zoBaTeabHas mporpaMmma « XuMus BOKPYT Hac" cocTaBiieHa ¢ yueToMm obopyaoBanus "Touka pocra'.

HoBu3Ha nporpaMMbl COCTOUT B JIMYHOCTHO-OPUEHTUPOBAHHOM OOydeHHH. Poib yuuTenss COCTOUT B TOM, YTOOBI CO31aTh
KOKJIOMY OOydaroleMycsi Bce YCIOBUS, JJid HauOosee MOJHOTO PACKPBITUS U peanu3auudud ero crnocodoHocred. Co3marh Takue
CUTyallud C MHCIIOJIb30BAHUEM PA3JIMYHBIX METOJOB OOYYEeHMs, NPU KOTOPHIX KaxAbld OO0ydaromuiics mpuiaraeT COOCTBEHHBIE

TBOPUYCCKUC YCHUIINA N UHTCIJICKTYaJIbHBIC CIIOCOOHOCTH IIpH PCIICHUHU IMOCTABJICHHBIX 3a/1a4.



AKTYaJbHOCTD IPOTPAaMMBI «XHMHS BOKPYT HAC» CO3/IaHa C IeNIbI0 (POPMHUPOBAHUS HHTEpECa K XUMHUH, PACITUPEHUS KPYro3opa
yuamuxcsi. OH OpUEHTUPOBAH Ha ydamuxcs /-9 KIaccoB, TO €CTh TaKOT'O BO3pacTa, Korja peOdsTaM CTaHOBUTCS WHTEPECEH MHP,
KOTOPBIA UX OKPYKaeT U TO, YTO OHU HE MOT'YT OOBSICHHTD, a CIICHHAIbHBIX 3HAHUH el He XBaTaeT. JleTH ¢ pOKICHUS OKPY KECHBI
Pa3IMYHBIMY BEIIECTBAMH M JIOJDKHBI YMETh 00paIiaThes ¢ HUMH.

IMeparornyeckasi 1mej1eco000pPa3HOCTh MPOrpaMMBbI CBsi3aHA C BO3PACTHBIMH OCOOCHHOCTSIMH JETei JaHHOro Bo3pacTa 12-16
JeT: JI0003HATEIHLHOCTh, HAOJIOAATeIbHOCTh, WHTEPEC K XHMHUYCCKHUM IpoIeccaM; KeJlaHHeM padoTaTh ¢ J1ab0paTOpHBIM
o0opyioBaHHEM; OBICTPOE OBJIAJICHHUE YMEHHUSMH W HaBblkaMu. Kypc HOCHT pa3BHBAOIIYIO, ACSATCILHOCTHYIO W IPAKTHYCCKYIO
HaIPaBJICHHOCTb.

Heapr mporpammbl: DopMHUpPOBaHKE Yy yYaIMXCA TIIYOOKOTO W YCTOMYHUBOTO HHTEpPECa K MHUPY BEIIESCTB M XHUMHUYCCKUX
IIPEBpaIICHHUH, TPHOOPETEHUE HEOOXOIUMBIX MPAKTUICCKUX YMECHHUI U HaBBIKOB I10 JJA0OPATOPHOU TEXHHUKE.

3agaun XHMHYECKOr0 KPY:KKa:

- Pa3BHTH MMO3HABATEIbHBIC HHTEPECHl M HHTC/UICKTYaIbHBIC CIIOCOOHOCTH B IIPOIECCE MPOBEACHUS XUMUYECKOTO SKCIICPUMEHTA,
CaMOCTOSATEIIbHOCTh IPHOOPETCHMS 3HAHUK B COOTBETCTBUU C BO3HUKAIOIIUMU KU3HEHHBIMU MTOTPEOHOCTIMU;

- pa3BUTh Y4COHO-KOMMYHHUKATHBHBIC YMCHUS;

- (opmMupoBaHHEe YMECHHS HAOIIOAATh M OOBSICHATh XUMUYCCKUE SBJICHHUS, IIPOUCXOISAIINE B IPUPOJIC, OBITY, TEMOHCTPUPYEMBIC
YUHUTEIIEM;

- (opmupoBaTh YMEHHE padOTaTh C BEIICCTBAMM, BBITIOJHATH HECIOXKHBIC XUMHUYSCKUE OIBITHI, COOTFOIATh MPaBHIa TEXHUKH
0e30I1aCHOCTH;

- BOCIHTBIBATH DJIEMEHTBI SKOJIOIHUECKON KYJIbTYPHI;

OTJIMYUTEIbHON 0CO0EHHOCTBIO JAHHOW MPOrpaMMbl SBJSCTCS TO, YTO 3aHATHS TMPEIINOJaraloT HE TOJbKO H3ydeHHE

TCOPCTUYICCKOIO Marcpualia, OHHM TaKXKC OPHUCHTHUPOBAHBI HA PA3BUTHUC IIPAKTHYCCKHX YMCHI/Iﬁ U HaBBIKOB CaMOCTOSTEIILHOM



AKCIIEPUMEHTAJIBHON M UCCIEI0BATEIbCKON JEATEIbHOCTH yJyamuxcs. Pedsta HaydaTcsi CTaBUTh MPOCTEHMIIME OIBIThI, pad0TaTh C
peaKkTUBaMHU, MIIAHUPOBATH CAMOCTOATENbHYIO pa0OTYy HaJl BHIOpaHHON TeMOM, 0POPMIISITH MpaKTUUYECKUE PAOOTHI.

DopMbl 3aHATHIL:

-I'pynnosas

- UnauBuyanbHas

Ilnanupyemblie MeTanpeaMeTHbIE U JIMYHOCTHBIE Pe3YJbTATHI 0CBOCHUS KPY:KKA «XUMHS BOKPYT HACH
JIMYHOCTHBIE Pe3yJbTAThI:

- c(pOpMUPOBAHHOCTH MTO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH yUualnuxcs;
- CaMOCTOSTEIIPHOCTh B IPUOOPETCHUN HOBBIX 3HAHUM M MPAKTUYECKUX YMCHUMH;

- MOTHBAIUA 00Pa30BaTEIIbHOM ESITEIHFHOCTH IIIKOJILHUKOB HA OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOIO MOIX0/1a;
MeTanpeameTHble:

Peecynamusnvie YVJ]:

- CaMOCTOATENIbHO (POPMYJIHPOBATH TEMY U LIEJIH YPOKa;

COCTABJISITh IJIaH PEIICHHs Y4eOHOU MPOOIeMbl COBMECTHO C YUUTENIEM;

pa6OTaTI> I10 IIaHYy, CBCPAd CBOU I[eﬁCTBHﬂ C OCJIbIO, KOPPCKTUPOBATHL CBOIO ACATCIIBHOCTD,

B JIMAJIOre C yYUTEIEM BbIpadaThIBaTh KPUTEPUH OLICHKU U ONPEIEIATh CTENEHb YCIEUTHOCTH CBOEU padOThI M pabOThI APYTUX
B COOTBETCTBUU C 3TUMH KPUTEPUIMH.

llosnasamenvuvie YV/I:

- nepepadaThiBaTh U NPeoOpa3oBbIBaATh HHPOPMALIUIO U3 OAHON (DOPMBI B IPYTYIO (COCTABIATH IJIaH, TAOIHUILY, CXEMY);

- T0JIb30BaThCS CIOBAPSMH, CIIPABOYHHKAMU;

-  OCYIICCTBJIATH aHAJIN3 U CUHTC3,



- yCTaHAaBJIUBATh IPUUYUHHO-CJIEICTBEHHbIE CBSI3H;

- CTPOUTH PACCYKJICHHUS;

Kommynukatusabsie YV /I:

- BBICKa3bIBaTh M 0OOCHOBBIBATH CBOIO TOUKY 3PCHUS;

- CJYIIATh U CJBIIIATh APYTUX, MBITAThCS IPUHUMATD UHYIO TOUKY 3pE€HHUS], ObITh TOTOBBIM KOPPEKTUPOBATH CBOIO TOUKY 3pEHUS;

- JOKJIQJIbIBaTh O PE3yJIbTaTax CBOETO MCCIEIOBaHUsA, y4aCTBOBAaTh B JIMCKYCCHHM, KPATKO M TOYHO OTBE€YATh HA BOMIPOCHI,
HCIIOJB30BaTh CIIPABOYHYIO TUTEPATYPY U JPYrue UCTOUYHUKHU UH(DOpMaIINY;

- JIOTOBapHBATHCS U MPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIEATEILHOCTH; 3a7aBaTh BOIIPOCHI.

IIpenmeTHbIe pe3yJIbTATHI:

B nosnasamenwhoti cgepe:

— J1aBaTh OINPEEICHUS N3YUCHHBIX MOHITHIA;

— OMHCHIBATH JEMOHCTPAIMOHHBIE M CAMOCTOSTEIBHO MPOBEJICHHBIC IKCICPUMEHTHI, WCIONB3Ys JJIsi 3TOTO €CTECTBEHHbBIN
(pycckuif) sI3bIK U SI3BIK XUMUH;

— KJIacCU(UIIMPOBATH U3YUEHHBIE OOBEKTHI U SIBJICHUSI;

— JIeJIaTh BBIBOJIbI M YMO3AKJIFOUEHUS U3 HAOIIOJIEHUN, N3YUYCHHBIX XUMUUYECKUX 3aKOHOMEPHOCTEH;

— CTPYKTYPHUPOBATh U3yUYEHHBIN MaTEpHall U XUMUYECKYIO MH(HOPMAIIHNIO, TIOJYYSHHYIO U3 IPYTUX UCTOUYHUKOB;

B yennocmno-opuenmayuonnotui cgepe:

— aHAJM3UPOBATh M OLICHUBATH MOCIEACTBUS ISl OKPYKAIOIICH Cpeibl OBITOBOM M TPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA;

— Pa3BACHATH Ha MpUMEPaX MaTepUaIbHOE €IMHCTBO U B3aMMOCBSI3b KOMIIOHEHTOB JKMBOW M HEXXKUBOW MPUPOABI U YEIOBEKA KaK
BXHYIO YaCTh 3TOT'0 €UHCTBA;

— CTPOUTH CBOE TTOBEJCHUE B COOTBETCTBUH C MPUHITUTIAMU OEPEKHOTO OTHOIIECHHUS K MIPUPO/IE.

B mpyooeoti cihepe:



— IJIJAHUPOBATh U MPOBOJUTH XUMHUUECKUN SIKCIIEPUMEHT;

— WCIOJIb30BaTh BEIIECTBA B COOTBETCTBUU C HMX MpEeJAHA3HAYCHHUEM M CBOWCTBAMM, ONUCAHHBIMU B HWHCTPYKIUSAX 10
PUMEHEHHUIO.

B cghepe bezonacnocmu srcuznedesamenbHOCmu.

— OKa3bIBaTh IMEPBYIO MOMOIIL MPU OTPABICHUSIX, OXKOTaX W JPYTrUX TpaBMax, CBA3aHHBIX C BEUIECTBAMU M J1aOOPATOPHBIM

000py1OBaHUEM.

Beenenue. O3Hakom/ieHHe ¢ KAOMHETOM XMMHH M U3y4YeHHE PABHJ TEXHUKH 0€30IIaCHOCTH

HemHoro w3 ucropun xuMuu. AnXuMHus. XUMHS BYepa, CErojHs, 3aBTpa. TexHHKa 0e30macHOCTH B KAaOWHETE XUMUHU.
JIaboparopHoe 060py0oBaHHE. 3HAKOMCTBO C pa3JaTOYHbIM 000pYA0BaHUEM JJIS IPAKTUUYECKUX U JJAOOpaTOPHBIX padoT.

[Tocyna, e¢ Buabl U Ha3HAUeHUE. PeakTuBbl U X Kinacchl. OOpaleHne ¢ KUCIO0TaMU, 111€JI0YaMHu, sIIOBUTBIMU BELIECTBAMH.

Mepbl 1iepBOil IOMOIIY IPU XUMUYECKUX OKOTAX U OTpaBiIeHUsAX. BripaboTka HaBBIKOB O€3011aCHOM padOTHI.

JleMoHCTpauus. Y IMBUTEIbHBIE OIBITHI.

JlaGoparopHas paboTa. 3HaKOMCTBO ¢ 000PYAOBAaHUEM JIJIsI MPAKTUYECKUX U JTA00PATOPHBIX padoT.

«BemecTtBa BOKpPYr Te0sl, OTJISTHUCH !

BemiectBo, ¢puznyeckue cBoicTBa BeniecTB. OTIWYME YUCTHIX BEHIECTB OT cMeceil. CriocoObl pa3iesieHus: CMeCcei.

Boma. Muoroe nu Mb1 0 Heli 3HaemM? Boja u e¢ cBorictBa. Uto HeoObryHOTO B Bosie? Bona mpecHas u Mmopckasi. CriocoObl OUUCTKH
BO/JIbI: OTCTaBaHue, PUILTPOBaAHUE, 00€33apaKUBaAHUE.

CTon0BBIN YKCYC U YKCYCHas 3cceHlrs. CBOMCTBA YKCYCHOW KHUCIIOTHI U €€ (DU3UO0JIOTUYECKOE BO3/IEUCTBHE.

ITureeBas coma. CBoiicTBa u mpuMeHeHue. Yaii, coctaB, CBONCTBA, (PU3HOIOTHYECKOE JeHCTBUE HA OPTraHU3M YeI0BEKa.

Mbu1o unu Mbi1a? OTian4yue X035 IMCTBEHHOTO MbLla OT TyaieTHOro. [{eouHon XxapakTep X03sIMCTBEHHOTO MbLIa.



CrupanibHbie OPOIIKK U JIpyrue moroume cpeactra. Kakue mopoiku camele onacHble. Hamo v onacarbest KUJIKUX MOIOIIUX
CPEIICTB.

JlocboHBI, TyXH, KpeMbl U mpoydas napgromMepus. MOryT Ju NpeCTaBlIATh OMACHOCTh KOCMETUYECKHE mpernapaThl? MoxHO Jn
CaMOMY U3TOTOBUTH AyXH?

MHuoroo0pa3sue JiekapcTBEeHHbIX BerlecTB. Kakue ekapcTBa Mbl 0OBIYHO MOKEM BCTPETUTh B CBOCH JIOMaIIHEN anTeuke?

AnTeuHbIld WO U €r0 cBoMCTBa. [loueMy 1o Halo AepxKaTh B INIOTHO 3aKYIIOPEHHOM CKIISTHKE.

«3eneHKa» WIHM pacTBOP OPUILIMAHTOBOTO 3€JIEHOTO.

ITepekuck Bomopoa u rugponeput. CBOKNCTBA IEPEKUCH BOJOPOA.

AcTupUH WM alleTUIICATUIIMIIOBAs KUCIOTa U €ro cBoMcTBa. OMacHOCTh NMPY MPUMEHEHUU acCllUpUHA.

Kpaxwmai, ero cBoiictBa u npuMeHnenne. O6pa3zoBaHue Kpaxmaia B JIUCThIX PACTCHH.

['mroko3a, ee cBOMCTBA U MprUMEHEHHE. MaprapuH, CIMBOYHOE U PACTUTEIIBHOE MAcCio, callo. Yero Mbl O HUX HE 3HaeM?

PacTtutenpHbIe U )KMBOTHBIE Maca.

Jlabopatopnas pabota 1. CBoiicTBa BemiecTB. Paznenenue cMecu KpacuTenei.

JlaGoparopnas pabota 2. CoiicTBa Bojbl. [IpakTudeckas padoral.Ouuctka BObI.

Jlabopartopnas padota 3. CBONCTBa YKCYCHOM KHUCIIOTHI.

Jlabopatopnas pabora 4. CBOICTBa TUTHEBOM COJIBI.

JlaGopartopnas padota 5. CBoiicTBa yasl.

JlaGoparopHas padota 6. CBOICTBa MbLIA.

Jlabopartopnas padota 7. CpaBHeHHE MOrOITUX cBOMCTB Mbl1a 1 CMC.

JlabopatopHas padota 8. I3roToBUM JyXu CaMH.

Jlabopatopnast pabota 9. HeoObruHbIE CBOWCTBA TAKUX OOBIYHBIX 3€JIEHKH U HOIA.

JIabopatopHas padora 10. [TonydeHue Kuciiopoaa U3 MepEeKUCH BOAOPOA.



Jlabopatopuasipabotal 1. CBoiicTBa acnupuHa.
JlabopatopHasipaboral2.CBolicTBa kpaxmana.
JlabopatopHas paboral3. CBoiicTBa IITIOKO3BI.

JlaboparopHasipabotal4. CBoiicTBa pacTUTENHHOTO U CIMBOYHOTO MacCell.

«YBJIeKaTeJIbHAsA XUMHS VI IKCIIEPUMEHTATOPOBY.
CuMrmaTudeckie YepHuiia: Ha3HaueHHe, POCTeHIINe PelenThl.

CocraB akBapelbHbIX Kpacok. [IpaBuiia oOparieHus: ¢ HUMHU.

Ncropus MbUIbHBIX My3bIpeli. U3nKa MBUIBHBIX ITy3bIPEN.

CocraB HIKOJIBHOTO Mela.

Nunukaropsl. U3MeHeHHE OKpACcKH MHIUKATOPOB B PA3JIMYHBIX CPeIax.
Jlaboparopnas pabotal5. «CekpeTHble YepHUIIAY.

JlabopatopHas pabotal6. «Ilomydenne akBapeabHBIX KPACOKY.
Jlaboparopnas padotal7. «MbUIbHBIEC OMBITHD.

JlaGopartopnas padota 18. «Kak BbIOpaTh MIKOJIBHBIN ME.
JlaGoparopnas padota 19. «3roToBiaeHNE MKOIBHBIX MEIKOBY.
Jlaboparopnas padota 20. «OnpeaeneHue cpeabl pacTBopa ¢ MOMOIILI0 HHANKATOPOBY.

Jlabopatopnas pabota 21. «IIpurotoBnenne pacCTUTEIbHBIX HHIUKATOPOB U ONPEACIICHUE ¢ TOMOIIbI0 HUX pH pacTBopay.

«CnoiicTBa BelleCTB» HOCUT 0O3HAKOMUTEILHBIN XapaKTep, paCCUUTAaH Ha Pa3BUTHE JIIOOO3HATEIBHOCTH, UHTEPECA K XUMUH.
Teopus. [Ipe3enTanus Kypca: ey U 3a7a4u, OpraHu3aus 3aHatuil 1 ux cnenuduka. [peamer xumun. [lporcxoxaenue ciosa

"xumus". MecTo XUMuUU Cpelin HayK O IPUPOJIE.



[IpakTuka. 3HaKkOMCTBO ¢ Tpynmnoi. MHCTpyKTax Mo mpaBuiiaM MoBeIeHUs Ha 3aHATUsAX. [IpakTnueckas pabota «3HaKOMUMCS C
XUMHUYECKOHN J1abopaTopueii, ee oOOpyJoBaHMEM, C IpaBWiIaMu Oe3omacHOCTH B Hei». JlenoBas urpa «llmanupoBanue paOoTbl
00BEIMHEHNUS HA Y4eOHBII ro/1». 3HAKOMCTBO C KaJ€HIapeM KOHKYPCHBIX MEPOIPUSATHUH.

Bxonnas nuarnoctuka. AHKeTa «3Haro — HE 3Hat0. Y MEI0 — HE YMEIO».

CBoiicTBa BelecTsa.

Teopus. BemectBo u Teno. BemiectBa Bokpyr Hac U B Hac camux. CBOWCTBa BELIECTB: arperaTHOE COCTOSIHUE, IIBET, 3amax,
AJIEKTPONPOBOJIHOCTb, TEIIONPOBOJHOCTh U T.JI. 3a4eM HY>KHO 3HaTh cBolcTBa BemiecTB? KameHb - mepBbli OOBEKT HU3YUEHMS
yenoBeka. [IpeBpamieHue BemiecTB ApPyr B Apyra. Xumuueckas peakuus. [Ipu3sHaku U yclioBUS TE€UEHUS XMUMHUYECKUX PEaKLUM.
['opeHbe - 01Ha U3 MEPBBIX XUMUYECKUX PEAKIIMM, U3BECTHBIX U€lI0BEKY. POJjb OrHA B CTaHOBJIEHMH desioBeKa. Jlerenipl U Mudsr 06
OTHE.

BemectBa roprounie u Heroproune. M3yueHue peakuuy ropeHusl.

IIpakTuka.

JlaGopaTopHBIE OMBITHI:

1. PaccmaTpuBanue npeaMeToB, CAETaHHbIX U3 OJHOTO U TOTO e BEIIECTBA.

2. PaccmaTpuBaHue NPEIMETOB, CAEIaHHBIX U3 Pa3HbIX BELIECTB.

3. PaccmaTpuBaHue BEIIECTB C pa3HbIMU (PU3NYECKUMHU CBOMCTBAMM.

[IpakTrueckue paboOTHI:

1. M3y4aem cBOMCTBA BEILIECTB.

2. IlpoBoauM XMMHUYECKHE PEAKLIUU C LIEJIbIO BBISIBICHUS MPU3HAKOB M YCJIOBHM TEUEHMS] XMMHUYECKON peakuuu. DKCKYpCHUs B

anTeKy.



N3y4yenne cocTaBa BelecTBa - HEHTPAJIbHOE 3BEHO XMMUM.

Teopus. 13 gyero cocrosaT BemectBa? Jlenumo ju BElecTBO 10 OECKOHEUHOCTU? ATOM - HeJeauMas 4acThlla, COCTaBHasl 4acTh
BCEX BelIECTB. Monekyabl. XUMUUYECKH 3JeMeHT. BeliecTBa mpocThie U ClHOXKHBIE. O3HAKOMIICHHME C CHMBOJAMH 3JIEMEHTOB.
CumBouel H, 0, S, P, C, 1, Br, Cl, Si. [lonsitue xumuueckoi ¢hopmysl. HucTeie BemecTBa U cMecu. OHOPOTHBIE U HEOJHOKPATHBIC
cMecu. CriocoObl pa3IBOCHUS CMECEH: oTcTauBaHKe, GUILTPOBAHUE, TTIEPEKPUCTAILIN3AIMS, IEPETOHKa, XpoMaTorpadus.

IIpakTuka.

JlaGopatopHbie paOOTHI:

1. Moaenupyem XxumMuueckue GopMyibl.

2. I'0TOBUM CMECH.

[IpakTruueckue paboOTHI:

1. Ounctka nmoBapeHHOM coiiu (UIBLTPOBAHUEM U BHIMTAPUBAHUEM.

2. OuncTKa MEAHOTO Kyrnopoca nepekpucramum3anus. [lonsenenne nroros moayms. Urpa-sukroprHa «XuMus BOKPYT MEHS.

Kakue 0b1BalOT BemlecTna.

Teopus. Knaccudukaiiust BEIIECTB Ha MPOCTHIE U CIOXKHBIC. JleJeHrne MpOCThIX BEIIECTB HA METAJIBI U HeMeTallibl. CUMBOJIBI
metaiioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, N1, Cr, Mn.

Kucnopon, ero otkpsitue. [lonyyenue kucinopoia u3 nepmanranata kaiaus. CoOupanue KUCJIOpoaa AByMsl CLIOCOOAMK: METOJI0M
BBITECHEHUS BO3/yXa U METOJIOM BBITECHEHHS BOJbI. Onpenenienue kuciopoa. ['opeHne cepsol, yris 1 xeje3a B KUCIOPOIE.

Bopopon - cameiii nerkuii ras. Mcropust ero otkpbeiTusi. ['openue Bomopona "I'pemyuas cmech'. OnpenesieHMEe BOAOPOAA,
MOJTy4YEHHUE.

VYrnekucneiii ra3. Ilomydenue ero u3 Mpamopa uiau Mena. OmnpeeneHue YrieKUCIOoro rasa ¢ MOMOIIbI0 M3BECTKOBOM BOJBI.

CocraB Bo3nyxa. M3yuenue coctaBa Bo3nyxa. Posb A.JlaByasse.



[Tonsitne 06 nHEepTHHIX Ta3ax. HeoH, apron, ux npuMeHeHHE.

Kucnorsl. Kucnotsl B npupoae. PactBopenne kuciaot B Boje. [lelicTBUE CEPHOUM KUCIOTHI Ha TKaHb. Mepbl MPENOCTOPOKHOCTH
npu pabote ¢ KucioTamu. J[elcTBUE KUCIOT Ha MHIUKATOPBI.

OcHoBanusi. PacTBopeHre OCHOBaHUM B BOJIE.

[enoun. JleficTBHE 1Ie0uei Ha OpraHUu3M YesioBeka. Mepbl MPeOCTOPOKHOCTH MPU padoTe co ImeoyamMu. [elicTBue menoueit
Ha UHJIUKATOPBI.

Comu. Kakwe OwiBator conu? Conu B mnpupone. IloBapeHHass conb. Ponb MOBapeHHOW coJiM B HCTOPUU YEJIOBEUYECTBA.
Opranuueckuie BelecTBa: OCIKH, JKUPBI, YTIEBObI, HYKJICHHOBBIE KUCIOTHI, UX POJIb JJIsl dKUBBIX OPTaHU3MOB.

IIpakTuka.

JlabopaTopHbIe pabOTHI:

1. 3yuaem cBOMCTBA METAJLIIOB.

2. PaccmarpuBaHue CILUTABOB MEIU U XKENE3A.

3. OGHapyKeHre KUCIOT B MPOAYKTaX MUTAHUS.

4. JlelicTBUA MHAUKATOPOB HA KUCIIOTHI U LIEJIOYH.

5. PacTBOpeHME OCHOBaHUIA B BOJIE.

6. PaccmatpuBanue o0pasiioB coJiel.

[IpakTuueckue paboOTHI:

1. [Tomygaem, coOupaem u onpeaesnsieM KUCI0pOa U BOJOPOI.

2. 3yyaem CBOMCTBA METAJIOB.



SI3bIK XUMHUH.

Teopus. Xumus - Hayka o BemiecTBax. Kakue ObiBaroT BemecTBa? Metayuibl 1 HeMeTauibl. OKCUIbI, KUCIIOTHI, OCHOBaHUS, COJIH.
DU3MYECKUEe U XMMHUYECKUE CBOMCTBA BemiecTB. [IpeBpaiieHus BemecTs Apyr B Apyra. [Ipu3Haku U yCclIOBUS TEUECHUS XUMHUYECKOM
peakmuu. CoctaB BemecTB. XuMmu4deckas ¢Gopmyna. BamenTtHocTh. OmpezeneHne BaJCHTHOCTH O XUMHUYECKOH (opmyre. 3akoH
COXpaHEHHMS MACCHI BEIIECTB. XUMUUYECKUE YPABHCHMUSI.

IIpakTuka.

[Ipaxtuueckas padota «IIpeBparmienns BemecTB APYyT B Apyray, «OnpeaeneHrne BAJICHTHOCTH IO XUMUYECKOH (hopmyrie», «3aKoH
COXpPaHEHUsI MacChl BELIECTB». PemeHne XuMHYECKHX ypaBHEHHH. lloaroroBka kK KoOJUIOKBHUYMy. [logBeneHHE WTOrOB MOIYJIS.

KommokBuym «I3bIK XUMUW.

HN3yyaem XxuMH4YecKUue peakmum.

Teopusi. CynHOCTh XMMUYECKOW peakiuu. TUIIbI XUMUYECKUX PEaKIUi: pa3ioKeHus, 3aMelleHus: 1 oOmMeHa. Peakiiun sk30- 1
sHAoTepMuYeckue. Peakiuu oOpaTumbie u HeoOpaTuMbie. CKOPOCTh XUMHUECKUX PEAKIIHM.

IIpakTuka.

JlaGopaTopHBIE OMBITHI:

1. PaznoxkeHue Manaxura Mpu HarpeBaHUH.

2. 3amernieHue MeId B pacTBOpE Xjopujia Meau (2) Keae30M.

MHoroo0pa3ue BelecTs.
Teopus. Knaccudukanus u coiictBa BemectB. MHorooOpasue BeniectB. Kiaccudukanus BemectB mo coctaBy. OKCUAbI, UX
coctaB. [lonyueHne OKCHUI0B peakiuel TOPEHHs IPOCTHIX U CIOKHBIX BellecTB. COCTaBIEHHE YPABHEHUN PEAKIIMU TOPEHUSI CII0KHBIX

BCIICCTB. YcnoBUss BO3HUKHOBEHMS H MNpCKpamcCHus TOPCHHA. Me,Z[J'IeHHOG OKHUCJICHHUC. MepBI NpCAYNpEIKACHUA IIOKApPOB.



Knaccudukanus okcumoB Ha OCHOBHBIE, KUCITOTHBIC, aM(oTepHbie. KuciaoTel, ux cocras, Kiaccudukamnms Ha KHCIOPOA0COAEpKaITNe
1 OECKHUCIOpOJHBIC, HA OJHOOCHOBHBIC, JIBYXOCHOBHBIC M TPEXOCHOBHBIC. KHCIOTHBIN OcTaTOK. BalleHTHOCTh KUCIOTHOTO OCTAaTKa,
pOJb KHUCIOT JJi OpPraHu3MOB pACTCHUM, >KMBOTHBIX W u4esioBeka. OcHoBaHus, uUX cocraB. ['mapookcorpynma. Ilemoun wu
HEpPaCTBOPUMBIC B BOJIC OCHOBAHUS, COCTAaBJIICHHE (DOPMYJT COJiel 1O BAJICHTHOCTH METajula U KHCIOTHOTO ocTaTka. Kimaccudukarms
COJIEM Ha CpeIHME, KUCIbIe U OCHOBHBIE. [IumeBas coma U MajgaxuT KaK NpUMEPbl KUCIOW M OCHOBHOM COJICH, COJIM OpraHU3MBbl B
opraHu3Me yejaoBeka. Peakius HelTpanu3anuu.

IIpakTuka.

JlabopaTopHble pabOTHI:

1. PaccMoTpenue 00pas3iioB OKCUA0B, OCHOBAHUH, COJICH.

2. UccnenoBaHue NpoayKTa TOPEHUs YISl B KUCJIOPOJIE.

3. O3HaKOMJICHHE CO CBOMCTBAMH THAPOKCUIOB HATPHS, KaJIbIHs, Meau (2) uinu xenesa (3).

4. BzanMoiericTBUE IIEIOUEN C KUCIIOTAMMU.

5. B3aumoencTBue HEpaCTBOPUMBIX OCHOBAHUN C KUCJIIOTAMMU.

ATOM - COCTaBHasl 4YacCTh BEILIECTB.

Teopus. Atrom. CinoxHbIil coctaB aroma. OTKpBITHE AIEKTPOHOB B aTome. OnbIThl D.Pe3epdopaa mo oTKphITHIO aTOMHOTO Spa.
3apsa aromHoro sapa. Moaenu atomoB. [lnanerapuas mozgens aroma J.Pe3epdopaa. AGCosoTHAS U OTHOCUTEJIbHAS aTOMHAsl Macca.
Cocras sinep atomoB. [Ipotonsl. Helitponsl. 30Tomnbl. XMMUYECKHI JIEMEHT - pa3HOBUIHOCTh ATOMOB C OJITMHAKOBBIM 3apsiIOM siIpa.
[Tonsitue 06 nonax. [Ipakruka. M3roronenue moaenu aroma. [logsenenue uroros Mmoayisi. Kpyrisiid cton «B3rsin Ha Mup BOKpyr

HacC C IOMOIIIBIO XUMUN».

«YTo mMbI y3Ham o xumuu?» O0o01IeHNe Kypca -2 Jaca.



Ne Tema Koua-Bo dopma Mecto dopma Hara Oo0opynoBanue
n/n 4acoB 3aHATHA NPOBeACHUA koHTpoass | Ilnman | Dak
T.
BBenenune
1 Bsoansblit nHCcTpyKTaxX 1o Th 1 becena Kabuner
IIPU NIPOBE/ICHUU
1ab0paTOPHBIX PadoOT.
O3nakomnenue ¢ KAGUHEMOM XUMUU U U3YUeHUe NPAGUT MEXHUKU He30nacHocmu
2 [TpuGops! A7t HAYYHBIX 1 becena Kabuner
HCCIICIOBAHHUM,
nabopaTtopHoe 000pyIOBaHUE
3 N3ydenue npaBuil TEXHUKH 1 [IpakTrueckoe Kabuner 3auer
0€30MacHOCTH 3aHSTHE
«BemecTBa BOKpPYT Te0s1, OTJITHUCH!»
4 CgoiictBa BemiecTB. Paznenenue | 1 Jlabopatopuoe | Kabuner Odopminenue
CMECH KpacUTENEeH. 3aHSTHE 1abopaTopHO
rO 3aHITHA
) CsoiicTBa Bozbl. OuncTKa BOJbI. | 1 Jlaboparopnoe | Kabuner Odopmiienne
3aHSTHE 1abopaTopHO
ro 3aHATHA
6 CBoiicTBa YKCYCHOM KHCIIOTBHI. 1 Jlaboparopnoe | Kabuner Odopmnenue
3aHATHE 1a00paTopHO
r0 3aHITHA
7 JlabopaTopHas pabora 4. 1 Jlabopatopuoe | Kabuner Odopmnenue
CBoiicTBa MUTHEBOI COJIBI. 3aHATHE 1a00paToOpHO
rO 3aHITHA
8 JlabopaTopHas pabora 5.1 Jlabopatopuoe | Kabuner Odopmnenue
CoiicTBa yasi. 3aHATHE 1a00paTopHO
r0 3aHITHA
9-10 | JIaboparopHas pabota 6. 2 Jlaboparopuass | KaOuner Odopmienue
CpoiictBa Mbl1a. M3roToBieHue pabota 1a00paTopHO
MBbIJIa B IOMAITHAX YCIIOBHSIX i paboTHI
11 JIaGoparopHas pabora 7.1 JlaGoparopnast | Kabuner Odopmiienne
CpaBHeHHE MOIOIIUX CBOMCTB paborta nabopaTopHO
Mmbu1a 1 CMC. i paboThI
12-13 | JlaGopaTopHas pabora 8. 12 JlaGoparopnast | Kabuner Odopmiienne
N3roroBuM nyxu camu. paborta 1abopaTOpHO




1 paboThI

14 JlabopaTtopHas padora 9. JlabGopatopnas | Kabuner Odopmnenue
HeoObr4HbIE CBOKCTBA TAKUX paborta n1abopaTopHO
O0OBIYHBIX 3E€JIEHKU U Ho/a. 1 paboThI

15 JlabopaTopHas padora 10. JlaGopatopnas | Kabuner Odopmnenue
[Tonydenue kuciaopoa u3 paborta nabopaTopHO
MEPEKHUCH BOJIOPOJIA. i paboTHI

16 JlaGopaTopHaspaboral 1. JlaGopatopnas | Kabuner Odopmnenue
CaoiicTBa aciupuHa. paborta nabopaTopHO

1 paboThI

17 JlaGopaTopHaspaboral2. JlaGopatopnas | Kabuner Odopmnenue

CaoiicTBa Kpaxmaiia. pabora 1abopaTopHO
1 paboThI

18 JlaGopaTopnas  pabora  13. Jlaboparopuas | Kabuner Odopmnenue

CBoiiCcTBA TITIOKO3HI. pabora 1abopaTopHO
1 paboThI

19 JlaGopaTopHaspaboral4. Jlaboparopuas | Kabuner Odopmnenue
CBoiicTBa  pacTHTENBHOTO U pabora 1a00paTopHO
CIIMBOYHOTO Macell. 1 paboThI

Xumus B ObITY

20 Buibl OBITOBBIX XMMHKATOB [Ipaktnueckoe | Kabuner Odopmnenue

3aHATHE 3aHSITHS

21 PaznoBUIHOCTH MOOIIIMX [Ipaktnueckoe | Kabuner Odopmnenue
CpeACTB 3aHSTHE 3aHSTUS

22 Crnnuku u Oymara: OT UCTOPHH [Ipaktnyeckoe | Kabuner Odopmiienne
M300pEeTEeHNs 10 HAIIUX THEeH 3aHSITHE 3aHSITHS

23 Ucropus crexnonemnusi. [Ipaktnueckoe | Kabuner Odopmnenue

3aHSTHE 3aHSTUS

24 Kepamuka: ot ncropun [Ipaktnyeckoe | Kabuner Odopmiienue
M300pEeTEeHUs 10 HAIUX THEeH 3aHSITHE 3aHSITHS

25 XUMHS 1 KOCMETHIECKHE [Ipaktnueckoe | Kabuner Odopmnenue
cpeacTBa 3aHSTHE 3aHSITUS

26-27 | TlpaxTuueckas padota Neb. [Ipaktuyeckoe | Kabuner Odopmiienne

3aHATHE 3aHATHS

BriBeieHue msATeH prKaBYMHEI,
YEepHUJI, JKUpa




«YBJeKkaTeJbHas XUMHUSI AJIA OKCIICPUMEHTATOPOB»

28 CumnaTuveckue YepHUJIA! JlaGopatopnas | Kabuner Odopmnenue
Ha3HAa4YCHHE, mpocreimme paborta nabopaTopHO
pELeITHI.. JlaGopaTtopHas 1 paboThI
paborals5. «CexpeTHble
YEePHHIIAY.

29 Hcrtopusi MBUIBHBIX —Iy3bIPEH. Jlaboparopuas | Kabuner Odopmnenue
@u3KKa MBUIBHBIX ITY3bIPEH. pabora 1ab0paTopHO
JlaGopaTopHas paboral7. 1 paboThI
«MBLIbHBIE OIBITBIY.

30 CocTtaB  HIKOJIBHOTO  MeJa. Jlaboparopuas | Kabuner Odopmnenue
JlaboparopHast padora 18. «Kaxk pabora 1abopaTopHO
BBIOPATH MIKOJIBHBIH MEID». i paboThI

Jlaboparopnass  pabora  19.
«U3roroBienue IIKOJIbHBIX
MEJTKOB).

31 Jlabopatopnas  pabora  20. Jlabopatopuas | Kabuner Odopmnenue
«OrmpeneneHue cpeaspl pacTBopa paborta n1abopaTopHO
C TMIOMOIIIBIO HHAUKATOPOBY. 1 paboTHI

Nunukaropsl. HN3menenne
OKpPacKH WHMKATOPOB B
Pa3IMYHBIX Cpeaax.

JlabopaTopnas  pabdora  21.
«[IpuroroBieHre pacTUTEIBHBIX
WH/INKATOPOB U OTpECTICHUE C
nomoltsio HUX pH pactBopay.

32 JlaboparopHas pabortal6. Jlaboparopuass | KaOuner Odopmienue
«[Tomyuenue aKBapeJbHBIX paborta n1abopaTopHO
Kpacok». CocTaB akKBapelIbHBIX 1 paboTHI

kpacok. [IpaBuna oOpaieHus c
HUMH




CBolicTBa BellecTBa

33 Mup Tak UHTEpECEH, HO KaK €ro [Ipaktnueckoe | Kabuner dotooTUeT
MIOHATh 3aHATHE
34-35 | CaoiicTBa BeLIECTB, [Ipaktuyeckoe | Kabuner
MpPEBpaIlECHHs BEIECTB APYT B 3aHATUE
Apyra
36 W3yuenne cocraBa BEIIECTBa - [Ipaktuyeckoe | Kabuner
[EHTPAILHOE 3B€HO XUMHHU 3aHATHE
Kakue OnIBaloT BeniecTna
37 Kaxue OpIBaroT BemecTsa [IpakTrueckoe Kabuuer
3aHATHE
37 SA3bIK XUMUHK [Ipaktnueckoe | Kabuner
3aHATHE
MHorooopa3ue BelecTB
39 N3yqaem XuMUYECKHE pPEaKIIuu [Mpaktnueckoe | Kabuuer
3aHATHE
40 MHoroo6pasue BenecTn [Ipaktnueckoe | Kabuner
3aHATHE
41 ATOM - coCcTaBHas 4acTh [IpakTrueckoe Kabuner
BEIIECTB 3aHATHE
42 YucTele BelecTBa U CMecU [Ipaktnyeckoe | Kabuner Odopmiienne [Mudposas
3aHSTHE nabopaTopHO nabopatopus Releon
i paboTHI (matumk
AIIEKTPOITPOBOTHOCT
n); 3 cTakaHa
XUM.00BEMOM 50 M1,
IIMaTeNb WIN
JIONIaTOYKA, TBEPABIIA
XJIOpHUJT HATPHSL.
IIndposas n1adopatopus
43 OumncTka BOJbl OT paCTBOPUMBIX JlaGoparopnast | Kabuner Odopmiienue [Mudposas
npumMecein paborta nabopaTopHO nabopatopus Releon
i paboTHI (maTumk
AIIEKTPOITPOBOTHOCT
n);
44 Omnpenenenne TemnepaTypsl JlaGoparopnast | Kabuner Odopmiienne [Mudposas
KPUCTAJTM3AIMH BEIIEeCTBA paborta nabopaTopHO nabopatopus Releon

i paboTHI

(maTumk




TEeMIIEpaTyphl);

45 N3yuenne pu3nyeckux CBONUCTB JlabGopatopnas | Kabuner Odopmnenue Hudposas
METaJIJIOB paborta n1abopaTopHO naboparopust Releon
i paboThI (matumk
TEMIIEPaTyphbl);
46 OnpeneneHue CTPyKTyphI Jlaboparopuass | Kabuner Odopmnenue [udposas
TJIaMeH! paborta 1abopaToOpHO nabopartopus Releon
i paboTHI (maTumx
TEeMIIEpaTyphl);
47 DK30TEPMHUYECKHE PEAKITUN JlaGopatopnas | Kabuner Odopmnenue Hudposas
paborta nabopaTopHO naboparopust Releon
i paboThI (matumk
TEMIIEPaTYpBbl);
48 DHIO0TEPMHUYECKHE PEAKITUU Jlaboparopuass | Kabuner Odopminenue [udposas
paborta 1abopaTopHO nabopartopus Releon
1 paboThI (maTumx
TEMIIEPATYPBhI);
49-50 | [lepeHachllieHHbBIE PACTBOPHI Jlaboparopuas | Kabuner Odopmnenue Hudpoas
pabora 1abopaTopHO naboparopust Releon
i paboThI (matumk
TEMIIEPaTyphbl);
51-52 | DnexTponuTHyecKast JlaGoparopnast | Kabuner Odopmiienne [Mudposas
JTUCCOTTHAITUS paborta nabopaTopHO nabopatopus Releon
1 paboThI (matumk
AIIEKTPOITPOBOTHOCT
n),
53 CunbHble u cradble JlaGoparopnas | Kabuner Odopmiienue [Mudposas
ANEKTPOJIUTHI paborta 1abopaTopHO naboparopust Releon
1 paboThI (matumk
AIIEKTPOITPOBOTHOCT
n);
54 Bnusinue Temnepatypsl Ha JlaGoparopuast | Kabuner Odopmiienue [Mudposas
JTUCCOITHAITHIO paborta nabopaTopHO nabopatopus Releon
i paboThI (maTunk
AIIEKTPOITPOBOTHOCT
U ¥ TEMIIepaTypHl );
55 BnusiHue KoHLIEHTpanyu JlaGoparopnast | Kabuner Odopmiienne [Mudposas
pacTBOpa Ha IUCCOIUAITUIO paborta 1abopaTOpHO nabopatopus Releon




1 paboThI (matumk
3JIEKTPOIIPOBOTHOCT
n);
56 Brustaue pactBopuTens Ha JlaGopatopnas | Kabuner Odopmnenue Hudposas
JUCCOITUAITUTIO paborta nabopaTopHO naboparopust Releon
i paboThI (matumk
3JIEKTPOIIPOBOTHOCT
n),
57-58 | Onpenenenue pH pacTtBopoB. JlaGopatopnas | Kabuner Odopmnenue Hudposas
paborta n1abopaTopHO naboparopust Releon
i paboTHI (matuuk pH);
59-60 | Peakuus HelTpanu3anuu. Jlaboparopuas | Kabuner Odopmnenue [Hudpoas
B3anmopeiicTBue ruapokcuaa paborta 1abopaTopHO naboparopust Releon
HATPUsI C COJISTHOM KUCIIOTOM. 1 paboThI (maTuuk pH);
61 CaoiicTBa OpOMHOM BOJIBI Jlaboparopuas | Kabuner Odopmnenue [udpoas
paborta 1abopaTopHO naboparopust Releon
i paboThI (TaTYnK ONTUYECKOU
IUIOTHOCTH);
62-63 | IlnaBieHne u KPUCTATUTN3AIUS JlaGoparopuass | Kabuner Odopmiienne [Mudposas
cepol pabora 1abopaToOpHO nabopatopus Releon
i1 paboTHI (maTumk
TeMIepaTyphbl);
64-65 | lermmparamus coneit JlaGoparopnast | Kabuner Odopmiienne [Mudposas
pabota 1a00paTopHO nabopatopus Releon
i1 paboTHI (maTumk
TeMIepaTyphbl);
«YTO MBI Y3HAJIH O XUMHH?».
66-67 | «UT0 MBI y3HAJIM O XUMHUH?». Kpyrasriii cron Kabuner Oecena
Kpyrusbriit cron
68 «YTO0 MBI Y3HAJIM 0 XUMHH ?». Kpyrisriii cron Kabuner becena




