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[HosicHuTeIbHASA 3aNIUCKA
HanpaBjieHHOCTH NPOrpaMMbl — €CTECTBEHHOHAYYHAs
Bo3pact o0yuarommxcsi: ot 12 et go 15 ner.
Cpoxk peamu3anun nporpammsl: 1 roa, 108 gaca.
Pabouas mporpamMma 3aHSITHI BHEYPOUHOU JEATEIIBHOCTH MO OMOJOTUU «XHMHS BOKPYT HAc» MpeaHa3HAYEHA NS
OpraHu3ally JOTIOTHUTEIBLHOTO 00pa3zoBanusa obyvaronuxcs 8-9 kinaccoB MBOVY «Xapammubupckas COLDy.
Peanuzanust nporpammel o0ecrieurBaeTCsi HOPMATUBHBIMU JJOKYMEHTAMU:
1. ®enepanbubiii 3akoH oT 29.12.2012 No 273-®3 (pen. or 31.07.2020) «OO6 obOpazoBanuu B Poccuiickoii
deneparum» (C U3M. U J1011., BCTy. B cuay ¢ 01.09.2020).
2.  Meroauyeckue  peKOMEHAAIMM 1O  MPOCKTUPOBAHUIO  JOMOJHUTEIBHBIX  00IIe00pa30oBaTEIbHBIX
oOmepazBuBaronux nporpamm ot 18.11.2015. MunucrepctBo 06pa3oBanus u Hayku PO
3. Ilpodeccuonanbhsiii crannapt «llemgaror (memaroruyeckasi AESITENBHOCTh B JOIIKOJIHLHOM, HA4YaJIbHOM OOIIEM,
OCHOBHOM 00I1IeM, CPeTHEM 00I11IeM 00pa30BaHuM), (BOCIUTATEIb, YUUTEND ))»
4. Ilpuka3z MunucrepctBa npocsemienus Poccuiickoit deneparu ot 9 HosOps 2018 r. Ne 196 «O06 yTBepkaeHuu
[Topsimka opraHu3aiy U OCYIECTBICHUS 00pa30BaTEIbHOM
JESTETLHOCTH TI0 IOTIOJTHUTEILHBIM 00111e00pa30BaTeILHBIM POTPAMMAaM))
5.®enepanbhbiit 3akoH oT 29.12.2012 Ne 273-03 «O6 ob6pazoBanuu B PDy»

6.DenepanbHbIi IPOEKT «Y cliexX Kaxkaoro pedenkay (yrB. 7 aexkadbps 2018 r.)



JlononHuTenbHAs 001eo0pazoBaTeibHas MporpaMma «XHUMHUsS BOKPYT HAac» JaeT BO3MOXKHOCTh KaXXIAOMY pPeOEHKY
HOJy4yaTh JOIMOJIHUTEIbHOE OOpa30BaHUE MCXOS M3 €ro MHTEPECOB, CKJIOHHOCTEH, CIIOCOOHOCTEH M 00pa30BaTENIbHBIX
HOTPEOHOCTEN, OCYLIECTBISIEMBIX 3a MpeAenaMu (pelepalbHbIX TOCYAApCTBEHHBIX OOpa30BaTENbHBIX  CTaHAAPTOB M
benepaibHBIX TOCYAAPCTBEHHBIX TPEOOBAHUIA.

HanpaBieHHOCTh TporpaMMbl  €CTECTBEHHOHAY4Hasl, IIOCKOJIbKY OHA Tpeanojaraer yriyOJeHHOEe H3y4YeHHE
OPraHUYECKON U HEOPTaHWYECKONU XUMUH, PEIICHUE DKCIIEPUMEHTAIIBHBIX U PAaCUETHBIX 3a/1a4 [OBBILIEHHOW CII0KHOCTH I10
xumun. CoaepkaHue mporpammbl « XUMHsI BOKPYT HAc» MOMOXKET mogpocTkam 13-15 neT pacummpuTh U yriiyOuTh 3HAHUS
10 XMMUH, YCOBEPILIECHCTBOBATh YMEHUS UCCIIE0BATh

B cucreme ecTecTBEHHOHAy4YHOrOo OOpa30BAHMS XMMHUS 3aHUMAET Ba)XKHOE MECTO, ONPENETIAEMOE POJIbI0 XUMHUYECKOU
HayKH{ B MO3HAHUM 3aKOHOB MPUPO/IbI, B MATEPUAIBHOM KU3HA OOILECTBA, B PEIIEHUH INI00ANIBHBIX IPOOJIEM YETOBEYECTBA,
B (hOpPMHUPOBAHUH HAYYHOU KapTUHBI MUpA.

JonosnHuTenbHas 001eo0pa3oBaTebHas MporpaMMa «XuUMUsl BOKPYI Hac» co3[aHa, 4yTOObl B MPOLECCE MOTYYECHHS
JOTIOJIHUTENBHOTO XUMHUYECKOrO0 O0pa30BaHUs Yydalluecs MNpHOOpenr XMMHMYECKHE 3HAHMS O 3aKOHaX U TEOpusX,
OTPaXXAIOIIUX OCOOEHHOCTH XUMHUYECKOW (DOpMBI JBHKEHHUS MaTE€pUH, NPUOOpENH yMEHHMsI W HaBbIKM B IMOCTAHOBKE
XUMHUYECKOTO IKCIIEPUMEHTA, B padOTE C HAYYHOM U CIIPAaBOYHOM JIUTEPATYPOU, HAYUUITUCH JI€JaTh BBIBOIbI IPUMEHHUTEIIBHO
K KOHKPETHOMY Marepuaily u 0osee oOuire BbIBOIBI MUPOBO33PEHUECKOTO XapakTepa. M3yueHne XuMuM oMoraeT MOHsTh
o0l1ue 3aKOHOMEPHOCTH MpOolecca MO3HAHUS MPUPOJIbl YEJIOBEKOM, METO/Ibl AHAJIOTUM U SKCIEPUMEHTA, aHAJIU3 U CUHTE3
MO3BOJIAIOT MOHATH HAYKY BO BCEM €€ MHOT0OOpa3HH.

XUMUYeCKHE 3HaHUSI HEOOXOUMbI YUalTUMCs B TOBCEIHEBHOM XKM3HU, POU3BOICTBEHHOM J€ATEIbHOCTH, POAOKEHUS

oOpa3oBaHMsI M MPAaBWIbHOM OpPUEHTALUU TOBEJEHUS B OKpyxkatouied cpene. [Iporpamma «Xumusi BOKpyr Hac » JacT



YYaIuMcsi BO3MOXKHOCTh BBIOpaTh MpOoGuiIh 00ydeHHUs], TOMOJHUTHh 3HAHUS O MPOQECCUIX, PACITUPUTh 3HAHUS IPEIMETa
XUMUH, HEOOXOIUMBIE JIJIS TTOJTYICHUS TaTbHEHUIIIEro 00pa3oBaHusl.

JlomoHUTEBHAS 00IIe00pa3oBaTeIbHas MporpaMMa « XMMHUsI BOKPYT Hac" cocTaBiieHa ¢ yueToMm obopymoBanus "Touka
pocta".

HoBu3na nporpaMMbl COCTOUT B JIMYHOCTHO-OPUEHTHPOBAHHOM 00ydeHUHU. PO yUUTENSI COCTOUT B TOM, YTOOBI CO31aTh
KKJI0MY 00y4aromeMycsi Bce YCIoBUS, i1 Hanboiee MOJTHOTO PACKPBITUS U peain3aluu ero cnocooHocrend. Co3narh Takue
CUTYAIIMH C UCIIOJIb30BAHUEM PA3IMYHBIX METOJ0B OOYUCHHMSI, PH KOTOPBIX KAXKIBI 00yJaronTuiics mpuiraraeT COOCTBEHHBIC
TBOPYECKHE YCUIINA U UHTEJUICKTYaJIbHbIE CIOCOOHOCTH MPH PEIICHUHN MTOCTaBICHHBIX 3a]1a4.

AKTYaJIbHOCTD MPOTPAMMBI « XUMHUS BOKPYT HAC» CO37aHa ¢ IeNIbI0 (OPMUPOBAHUS MHTEpECa K XUMHH, PACIIAPEHUS
Kpyro3opa ydamnuxcs. OH OpHEeHTHPOBaH Ha ydamuxcs 8-9 KiaccoB, TO €CTh TaKOTO BO3pacTa, KOTJa pedsTaM CTaHOBUTCS
UHTEPECEH MUP, KOTOPBIM UX OKPYKAET U TO, YTO OHU HE MOTYT OOBSCHUTD, a CIICIIMAJIbHBIX 3HAHUM e1lle He XxBaTaeT. [leTu ¢
POKIIEHUS OKPY>KECHBI Pa3TMYHBIMHU BEIIECTBAMH U JOJDKHBI YMETh 00paIiaThCsi C HUMHU.

Ilenaroruveckasi 1ejieco0OPa3HOCTh NMPOrPAMMBI CBsI3aHA C BO3PACTHBIMH OCOOEHHOCTSIMHU JIET€H JAHHOTO BO3pacTa
13-15 ner: mr0003HATENBHOCTH, HAOJIONATEIBHOCTh, HHTEPEC K XHMHYCCKHM IIpoIleccaM; KejdaHueMm paborath C
71a00paTOPHBIM 000pPYAOBAHUEM; OBICTPOE OBJIAJICHUE YMEHUSIMUA U HaBbIkaMU. Kypc HOCUT pa3BUBAIOIIYIO, AESTEILHOCTHYIO
Y TIPAKTUYECKYIO HAMIPABIECHHOCTb.

Hean nmporpammbl: DopMUpPOBaHKE Y yUAITUXCS TIyOOKOTO W YCTOWYMBOTO MHTEpPECa K MUPY BEIIECTB M XUMHUYECKUX
MpEeBpaIICHN, MPUOOpETEHNE HEOOXOIUMBIX MPAKTUIECKUX YMEHUI U HABBIKOB T10 JJA0OPATOPHOU TEXHUKE.

Sanaqn XUMHYECKOI'0 KPYiKKa



- pa3BUThH IMO3HABATEIbHBIE WHTEPECHl W HWHTEIUICKTYalbHBIE CIOCOOHOCTH B TIPOIECCE MPOBEACHHUS XHUMHYECKOTO
DKCIIEPUMEHTA, CaMOCTOSTEIBHOCTh MPUOOPETEHUS 3HAHUKA B COOTBETCTBUM C BO3HHUKAIOIIUMHU  SKU3HEHHBIMH
NOTPEOHOCTSIMU;

- pa3BUTh y4eOHO-KOMMYHHKATUBHBIC YMCHHS;

- (opmupoBanue ymeHus HaOMONATh U OOBICHATH XUMHUYECKHE SIBIICHUSA, MPOUCXOMASIIME B NPUPOJE, OBITY,
JIEMOHCTPUPYEMbIC YUUTEIIEM;

- (opmupoBaTh yMeHHE PabOTaTh C BEIICCTBAMH, BBITIOJHATH HECIOKHBIE XHMHUYECKHE OIBITBHI, COOJII0IaTh MpaBuja
TEXHUKHU 0€3011aCHOCTH;

- BOCIIMTHIBATH 3JICMEHTHI SKOJOTHIECKON KYIbTYPHI,

OTaM4uTeIbHON 0COOCHHOCTHIO JAHHOW MPOTPaMMBbI SBJISIETCS TO, YTO 3aHSATUS MPEAINOIAraloT HE TOJBKO HU3YUYEHHE
TEOPETHUUECKOT0 MaTepHalia, OHU TAaK)K€ OPUEHTHUPOBAHBI HA Pa3BUTHE MPAKTUUECKUX YMEHUM M HABBIKOB CAMOCTOSITEIIHLHON
OKCIIEPUMEHTAJILHON M HWCCIIEA0BATEILCKOW JCATENHHOCTH yJamuxcs. PeOsta HaydaTcs CTaBUTh TPOCTEHIIHE OIBITHI,
paboTaTh C peakTUBaMH, TUIAHHUPOBATH CAMOCTOSATEIbHYIO pabOTy HaJl BBIOpaAaHHOW TeMOU, OPOPMIISATH MPAKTUYECKUE
paboTHI.

DopMbI 3aHATHIA:

-I'pynnoBas

- UnnuBuayanbHas

Iliranupyemblie MeTanpeaMeTHbIE M JJMYHOCTHBIE Pe3YJIbTAThl 0CBOCHUS KPYKKA «XUMHSA BOKPYT HAC»
JINYHOCTHBIE pe3yJIbTAThI:

- C(l)OpMI/IpOBaHHOCTB IMMO3HABATCIbHBIX HHTCPECOB, MHTCIIJICKTYAJIbHBIX 1 TBOPYCCKHUX crocoOHoCTEN YUaluxc,



- CaMOCTOSITEIbHOCTh B IPUOOPETCHUU HOBBIX 3HAHUM U MPAKTUYECKUX YMECHUM;
- MOTHUBAIUS 00pa30BaTEIBHON AEATEIHLHOCTH IMKOJLHUKOB Ha OCHOBE JINTYHOCTHO OPUEHTUPOBAHHOTO TIOIX0/1A;
MertanpeaMeTHbie:

Pezynamuenvie YV/I:

CaMOCTOATENbHO (POPMYITUPOBATH TEMY U IIEJIH YPOKa;

COCTABJIATH IJIaH PCHICHHA y‘l€6H0ﬁ HpO6JICMI)I COBMCCTHO C YUHUTCIICM;,

paboTath M0 IUIaHy, CBEPSISt CBOU JICUCTBUS C LIEJIbI0, KOPPEKTUPOBATH CBOIO JAEATEIBHOCTD;

B AUAJIOIC C YUHUTCIICM BBIpa6aTI)IBaTI> KPpUTCPHUH OLCHKHU U OIIPCACIIATL CTCIICHDL YCIICIIHOCTH CcBOEH pa6OTI>I u pa6OTI>I

IPYTUX B COOTBETCTBUU Cc 3TUMH KPUTEPUSMHU.

lloznasamenvhnvie YV/I:

- TiepepabaThIBaTh U MPEeoOPa3oBbIBATh HHPOPMAIIUIO U3 OJHON (HOPMBI B IPYTYIO (COCTABIATH IJIaH, TAOIHUILY, CXEMY);
- TIOJIb30BaThCS CIIOBAPSMH, CIIPABOYHHKAMHU;

- OCYUICCTBJISITh AaHAJIU3 U CUHTE3;

- yCTaHaBJIMBATh MPUUYNHHO-CJIC/ICTBCHHBIE CBS3H;

- CTPOUTh paccyxaeHus;

Kommynukatususie YV /I:

- BBICKa3bIBaTh U 0OOCHOBBLIBATH CBOIO TOYKY 3pCHUSI;



- CJIymIaThb M CJIbIIIATh APYTIUX, MBITATHCA HPUHHUMATL UHYIO TOYKY 3PCHUA, OBITH TOTOBBIM KOPPCKTUPOBATL CBOIO TOUKY

3pCHHUS;

- JOKJIaABbIBATH O PEC3YyJIbTaTaX CBOCTO HCCICOOBAHHA, YY4ACTBOBATbH B JHUCKYCCHH, KPATKO M TOYHO OTBCYATH Ha

BOIPOCHI, UCTIOJB30BaTh CIPABOYHYIO JIUTEPATYPY U APYTUe UCTOYHUKU HHPOPMAIIHH;
- JIOTOBapHUBaThCs U MIPUXOAUTH K 00ILIEMY PEIICHUIO B COBMECTHON JESATENIbHOCTH; 3a/1aBaTh BOIPOCHI.

IIpenmeTHbIe pe3yJIbTATHI:

B nosnasamenvnoti cghepe: — naBaThb ONPENECICHHUS H3YYECHHBIX IOHSTHI; — OIMKCHIBATH JEMOHCTPALIMOHHBIE H
CaMOCTOATEIIBHO IPOBEACHHBIE DKCIIEPUMEHTBI, UCIIOJIb3YsI JUIsl 3TOTO €CTECTBEHHBIN (PYCCKHI) S3BIK U SI3bIK XUMHH; —
KJIACCU(PUIIMPOBATH U3yYEHHbIE OOBEKTHI U SIBJICHUS; — JI€JaTh BBIBOABI U YMO3aKIIIOUEHUS U3 HAOIOIEHNUN, N3yYEHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEH; — CTPYKTYPUPOBATh U3yUYECHHBI MaTepual U XUMUYECKYI0 HH()OPMAIUIO, TOTYYEHHYIO

W3 JIPYTUX UCTOYHUKOB;

B yennocmno-opuenmayuonnou cgpepe: — ananu3npoBaTh U OLIEHUBATH MOCIEACTBUS ISl OKpYKaroLed cpeibl ObITOBOM
M MIPOU3BOJICTBEHHOMN AESATEIBbHOCTU YEJIOBEKA; — PA3bSCHATh HA MPUMEPAX MATEPUAIBHOE €IMHCTBO M B3aHUMOCBS3b
KOMIIOHEHTOB KUBOW M HEKMBOM MPUPOBI U YEJIOBEKA KaK BAXKHYIO YaCTh 3TOT0 €IUHCTBA; — CTPOUTH CBOE TIOBEJCHUE

B COOTBETCTBUM C ITPUHIOUIIAMHU 6Cpe)KHOI‘O OTHOHICHHA K ITPHUPOJIC.

B mpyoosoii cghepe: — mnaHupoBaTh W TPOBOJIUTH XHMHYECKUN ODKCIEPUMEHT; — WCIOJBb30BaTh BEIIECTBA B

COOTBCTCTBHUHU C UX MMPCAHAZHAUYCHUECM N CBOfICTBaMI/I, OIMMCAaHHBIMH B MHCTPYKIUAX 110 IIPUMCHCHUIO.

B cd)epe bezonacrnocmu JHcuzHeoesmelbHoCmu. — OKa3bIBaTh ICPBYIO IMOMOLIb IIPU OTPABJICHUAX, OXKOIaXx M APYIrux

TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM.



BBenenne. O3HakoM/ieHHe ¢ KAOMHETOM XUMMHU M U3yUYeHUE PABUJ TEXHUKHN 0€30MaCHOCTH

HemHoro u3 ucrtopum xumuu. Anxumusi. XUMUsl BUepa, CEroAHs, 3aBTpa. TexHHKa 0€30MaCHOCTH B KAOMHETE XUMUHU.
JlaGopatopHoe o006opymoBaHue. 3HAKOMCTBO C pa3JaaTOYHBIM OOOpPYIOBAHHMEM JUIS MPAKTHYECKUX U JIAOOPATOPHBIX
pab6ort. Ilocyna, e€¢ Buapl u Ha3HaueHue. PeakTtuBbl u X Kiacchl. OOpareHne ¢ KUCIOTaMH, IIEIOYaMHu, SIOBUTHIMH
BelllecTBaMU. Mephl TIepBOM MOMOIIM IPU XMMHUYECKHUX 0XKOTaX M OTpaBlieHUsX. BbIpaOoTka HaBBIKOB OE€30IMacHOM
pabotel. [lemoHcTpanms. YauButenbHble ONbBITHL. JlaboparopHasi paboTa. 3HAKOMCTBO C OO0OOpyJAOBaHHEM IS
MPAKTUYECKUX U J1a00paTOPHBIX PadoT.

«BemecTBa BOKpPYr Tedsi, orjsiHuch!» BemiecTBo, dusnueckue cBoicTBa BemiecTB. OTIMYHE YHUCTBHIX BEIIECTB OT
cMmeceil. CriocoOnl pazaenenust cMeceil. Boga. Muoroe nu Mbl 0 Helt 3HaeM? Boja u e¢ cBoiictBa. UTO HEOOBIUHOTO B
Bojie? Bona npecHast u mopckasi. CiocoObl OUYHMCTKH BOJbI: OTCTaBaHue, (PHIbTpoBaHUE, o0e33apakuBaHue. CTOIOBBIN
YKCYC W yKcycHas dcceHnms. CBOWCTBAa YKCYCHOM KHCJIOTBHI M ee (pusamojornueckoe Bo3jeicrue. [IuTheBas copa.
CgoiicTBa u mpuMeHeHue. Yaii, cocTtaB, CBOWCTBA, (PU3MOJIOTHUYECKOE JCHCTBHE HA OPraHU3M 4ejaoBeka. MbUIO WU
Mb1a? OTiIMYME XO3SUCTBEHHOTO MbUIA OT TyasieTHOro. LllenoyHoil xapaktep X03sMCTBEHHOTO MbUia. CTHUpaIbHbIE
MOPOLIKK U Jpyrue Morwume cpencrBa. Kakue mopomku cambie onacHele. Hago nm omacaTbesl )KUAKUX MOIOLIMX
cpeactB. JlochoHBI, ayXH, KpeMbl W Tipouas mnapdromepus. MOryt Jid NpeaCTaBisITh OMACHOCTh KOCMETUYECKHUE
npemnapatbl? MOXXHO JIM caMOMY HM3TOTOBHTH JAyxu? MHoroo0Opasue JIeKapCTBEHHBIX BemiecTB. Kakue jekapcTBa Mbl
0OBIYHO MOYKEM BCTPETUTH B CBOCH JoMalHel anTeuke? ANTeuHbIN WO U ero cBoicTBa. [louemy Hoa Hamo aepkaTh B
MJIOTHO 3aKyMOPEHHOW CKIISIHKE. «3€JIeHKa» WJIM PacTBOpP OpWILTHAHTOBOTO 3eiieHoro. llepekuch Bojgopona u
ruaporneput. CBOMCTBa NEPEKUCH BOAOPOAA. ACIHUPUH WIH AllCTUICAIUIMIOBAs KUCIOTa U €ro cBoiicTBa. OmacHOCTh

Npy NpuMeHeHuH acnupuHa. Kpaxmain, ero cBoicTtBa m npumeHeHue. OOpa3oBaHUE Kpaxmalla B JIUCThSIX PAaCTEHUU.



I'mroko3a, ee cBOMCTBa U MpUMEHEHHE. MaprapuH, CIMBOYHOE U PACTUTEIHLHOE Maciio, caio. Yero Mbl 0 HUX HE 3HAEM?
PacTtutenbHbIe U )KUBOTHBIE Maca.

JlabopatopHas pabota 1. CoiicTBa BemecTB. Pazienenue cMecu KpacuTenei.
Jlaboparopnas pabota 2. CoiicTBa Boabl. [IpakTuueckast padbotal.OuucTka BObI.
JlabopatopHas pabota 3. CBoMCTBa YKCYCHON KHCIIOTHI.

JlabopatopHas pabota 4. CBoMCTBa MUTHEBOM COJIBI.

JlaGopartopnas padota 5. CBoiicTBa uas.

JlabopatopHas pabora 6. CBoICTBa MbLIA.

JlaGoparopnas pabota 7. CpaBHEeHHE MOIOIITUX CBOMCTB Mblia 1 CMC.
JlabopartopHas padota 8. I3roToBUM TyXu CaMH.

JlaGoparopHas padota 9. HeoObIuHBIC CBOMCTBA TAKMX OOBIYHBIX 3€JICHKH U HoAa.
JlaGoparopnas padota 10. [lonyueHue Kucaopoja U3 NepeKrucH BOI0OPoOa.
JlabopaTtopHnasipabortal 1. CBoiicTBa acnmupuHa.
JlabopatopHnasipaboral2.CBoiicTBa kpaxmana.

Jlaboparopnas padotal3. CBoiicTBa ITIOKO3HI.

Jlabopatopnasipaboral4. CBoiCTBa paCTUTENHLHOTO U CIIMBOYHOTO Macel.
«YBJeKaTeJbHAsl XUMHUSA VISl IKCIIEPUMEHTATOPOB»

Cumnatuyeckue 4YepHuiIa: Ha3HaAYeHUE, IPOCTEUIIINE PEeLENTHI.

CocraB akBapelbHBIX Kpacok. [IpaBuiia oOpareHus: ¢ HUMHU.

Hcropust MBUIBHBIX ITy3bIpeil. @U3UKa MBUIBHBIX ITY3bIPEN.

CocTaB IIKOJILHOTO MEJA.



Nunukatopsl. U3MeHeHNEe OKpacKu UHAUKATOPOB B PA3JIMUHBIX CPEax.

JlabopatopHas pabotal5. «CekpeTHbIe YepHUIaY.

JlabopaTtopHas paboral6. «IlomydyeHre akBapeabHBIX KPACOKY.

JlabopaTtopHas pabotal7. « MBIITbHBIC OMBITHD).

JlabopaTtopHas pabora 18. «Kak BbIOpaTh IIKOJBHBIN MEID».

JlabopaTtopHas pabora 19. «3roroBneHne MKOIbHBIX METKOBY.

Jlaboparopnas padota 20. «OnpeaesieHue cpeibl pacTBOpa C MOMOIIBI0O UHIUKATOPOBY.

Jlabopatopnass pabora 21. «[IpuroroBieHue pacTUTEIBHBIX HHAMKATOPOB M OIpeEAeNieHHe ¢ MoMoIlpio Hux pH
pactBopay.

«CBoiicTBa BelIeCTB» HOCUT O3HAKOMUTENBHBIN XapakTep, pacCUUTaH Ha pa3BUTHE JIOOO3HATEIHLHOCTH, UHTEpECAa K
XUMHUHU.

Teopus. IlpeseHTanus Kypca: Head W 3a7adyd, OpraHu3alus 3aHATUH U ux crneuuduka. Ilpegmer xumwum.
ITpoucxoxaenue ciaoBa "xumus'. MecTo XUMUU Cpelii HAyK O MIPUPOJIEL.

[Ipaktuka. 3HaKOMCTBO C rpynmoi. MHCTpyKTak MO mpaBwiiaM TOBEJAEHUS Ha 3aHATUAX. [Ipaktudeckas pabota
«3HaKOMHUMCS ¢ XUMUYECKOU J1abopaTopueil, ee 000opya0BaHUEM, C MpaBuiIaMu 0€30MacCHOCTU B Hei». [lemoBast urpa
«IInanupoBanue pabOThl 00bEIUHEHUS HA YIEOHBIN TO». 3HAKOMCTBO C KaJeHAapeM KOHKYPCHBIX MEPOTIPUSITHIA.
Bxonnast nuarnoctuka. AHKeTa «3Har — HE 3HaK0. YMEI0 — He yMetoy». 14

CnoiicTBa BelecTBAa.

Teopus. BeniectBo u Teno. BemectBa Bokpyr Hac U B Hac camux. CBOMCTBa BEUIECTB: arperaTHOE COCTOSIHUE, IIBET,
3amax, 3JEKTPONPOBOAHOCTh, TEIJIONPOBOAHOCTh M T.A. 3a4€M HYKHO 3HaTh CBOMCTBa BemiecTB? KaMeHb - mepBblid

o0BeKT m3yueHus 4denoBeka. [IpeBpareHue BemiecTB Apyr B Apyra. Xumudeckas peakmus. [IpusHaku u yciaoBus



TEUCHUS] XUMUYECKUX peakiuil. ['opeHbe - oJHa U3 MEePBbIX XUMUYECKUX PEAKIUi, U3BECTHBIX UelloBeKy. Poiib Orus B
CTaHOBJICHUH uesoBeka. Jlerenasl u Mudsi 06 orae. BemecTBa roprodne u Heroproune. M3yuenne peakiuu ropeHus.
[IpakTuka. JlabopaTopHbie onbIThl: 1. PaccmaTpuBanue mpeaMeToB, CAEIaHHBIX M3 OJHOTO W TOTO K€ BellecTBa. 2.
PaccmarpuBanme npeamMeToB, CAeIaHHBIX M3 Pa3HBIX BemecTB. 3. PaccMarprBaHue BEIIECTB ¢ pa3HBIMU (DHU3HUUCCKUMU
cBorictBamu. [Ipaktuyeckue pabotel: 1. M3yuaem cBoiicTBa BemiecTB. 2. [IpoBoauM XMMHUYECKHE PEaKIIMU C IEJIbI0
BBISIBJICHUS TIPU3HAKOB U YCJIOBUH TEUECHUSI XUMUYECKOMN peakiuu. DKCKYpPCUs B allTEKY.

HN3y4denue cocTaBa BelecTBa - HEHTPAJIbHOE 3BEHO XMMUM.

Teopus. 13 gero coctosT Bemecta? Jleanmo JIM BEMIECTBO 10 OECKOHEUYHOCTH? ATOM - HeJleIMMas YacTUIla, COCTaBHAs
4acTh BCEX BelIECTB. Monekymnbl. XMMUYECKUN 3JIEMEHT. BemecTBa nmpocTeie U ciaoxHble. O3HAKOMIICHUE C CUMBOJIAaMU
sanementoB. CumBonsl H, 0, S, P, C, I, Br, Cl, Si. Ilonstue xumuueckoit ¢Gopmyiibl. UUCThIE BEIIECTBA U CMECH.
OnHoponHble W HeogHOKpaTHble cMecH. CrnocoObl  pa3IBOCHHMS CMECE: OTcTamBaHue, (PUIbTpOBaHUE,
MepeKkpucTaIUIn3alIus, IeperoHka, xpomaTorpadus.

[Ipaktuka. Jlaboparopusie pabotei: 1. Momenupyem xumudeckue (opmynsl. 2. ['otoBum cmecu. I[lpaktudeckue
paboter: 1. Ouncrtka mnoBapeHHOW coju (GUIBTPOBAHMEM U BbiMapuBaHueM. 2. OdYmWCTKa MEAHOr0 KyIropoca
nepekpuctaunzanud. [lonsenenue ntoros moayns. Mrpa-sukroprHa « XuMusi BOKPYT MEHS.

Kakmue ObIBaIOT BelllecTBA.

Teopus. Knaccudukamus BeniecTB Ha MPOCThIE U CIOXKHBIC. JleleHue MpoCThIX BEIIECTB Ha METAUIbl U HEMETaJUIb.
CumBoiel metaiuioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero orkpsitue. [lonyuenne
KHCIIOpoJa u3 TepmaHraHata kanus. CoOupanHue KHUCIOpoAa NBYMS CIIOCOOAMH: METOJIOM BBITECHEHHS BO31yXa U
METOJIOM BBITECHEHMS BOAbI. OnpeaeneHrue Kuciaopoa. ['openne cepol, yris U kene3a B Kuciaopoje. Bomopon - camblii

nerkuil ra3. HMcropusi ero otkpsitusi. ['openne Bomopona "I'pemyuasi cmech'. OmnpenesieHre BOJIOPOJia, MOJyYEHUE.



VYrnekucneiii ra3z. [lonyuenue ero u3 Mpamopa uiu mena. OnpeneneHue Yriekuciaoro rada ¢ moMOIIbl0 U3BECTKOBOU
BoJbl. CocTaB Bo3ayxa. M3yuenue cocraBa Bo3ayxa. Ponb A.JlaByaswe. [lonsiTue 006 mHepTHbIX razax. HeoH, apros, ux
npuMeHnenne. Kucnotel. KucnoTsl B mpupojie. PactBopenue kucior B Boje. JelicTBUE CEpHON KUCIOTHI Ha TKaHb. Mephl
MPEJOCTOPOKHOCTH TIpU padboTe ¢ KucimoTamu. JlelicTBre KUCIOT Ha UHAUKATOPhl. OcHOBaHus. PacTBOpeHrEe OCHOBaHMIA
B Bozie. Illenoun. JleiicTBue mienouelt Ha opraHu3M 4YeloBeka. Mepbl MPeA0CTOPOKHOCTH TpU paboTe CO HIEI0YaMHu.
HeiictBue menoyeit Ha uHaAukatopbl. Comu. Kakue OwiBator comu? Comu B mpupope. [loBapennas coib. Poib
MOBApEHHOW COJM B HCTOpHM uenoBedyecTBa. OpraHnyeckue BEIIeCTBAa: OEJKH, >KHUPbI, YIJIEBOJbI, HYKJIECHUHOBBIE
KHUCJIOTBI, UX POJIb AJISI JKUBBIX OPTaHU3MOB.

[Ipaktuka. Jlaboparopusie pabdotsl: 1. M3yyaem cBolicTBa MeTayioB. 2. PaccmaTpuBaHue CIJIaBOB MEAM U kKenes3a. 3.
OOHapyxeHue KUCJIOT B MpoAyKTax nutanus. 4. JleMCTBUS MHIMKATOPOB HA KHUCIOTHI M 1IEN0YM. 5. PacTBOpeHHe
ocHOBaHMM B Boje. 6. PaccmarpuBanme oOpasmnoB coieir. Ilpaktudeckue paboTel: 1. Ilomydaem, cobupaem wu
ONpeAesieM KUCIopoa 1 BogopoAd. 16 2. M3ydyaeM cBOMCTBA METAJLIIOB.

SA3bIK XUMHUH.

Teopus. Xumus - Hayka o BemecTBax. Kakuwe ObIBaroT BemiecTBa? Mertamabl U HeMeTalibl. OKCHIBI, KHCIIOTHI,
OCHOBaHUs, conu. PU3NYECKNE U XMMHAYECKHE CBOWCTBA BewlecTB. [IpeBpamnienus BemecTs aApyr B Apyra. [IpusHaku u
yCIIOBUSI TEYEeHHS XHMHUYecKo peakiuu. CocTaB BemiecTB. Xumuueckas (opmyna. BamentHocts. Ompepnenenue
BAJICHTHOCTH MO XUMHUYECKOI (popMyie. 3aKOH COXpaHEHHUSI MAaCChl BEUIECTB. XUMUYECKHE YPAaBHEHUSI.

[Ipaktuka. Ilpaktuueckass pabota «[IpeBpamienust BemecTB Jpyr B JApyra», «OmnpeaeieHue BaJCHTHOCTH TIO
XUMUYECKON (QopMyie», «3aKOH COXpaHEHHUS MAacChl BemiecTB». Perenue xummueckux ypaBHeHui. [loaroroBka k
KoJUTI0KBUYMY. [lonBenenre nToroB Moayist. KomiokBuym «SI3bIKk XuMuAm».

I/IzyqaeM XMMHUYECCKHE PCaKIIuU.



Teopusi. CylIHOCTh XUMUYECKON peakiuu. TUIBl XUMUYECKUX PEAKIUI: pa3siokKeHUs, 3aMelleHus u oOMeHa. Peakiuu
9K30- U SHAOTEepMUuUecKue. Peakiiuu oopatumbie 1 HeoOpaTuMble. CKOPOCTh XUMHUYECKHUX peakuuid. 17

[Ipaktuka. JlaGopatopHbie ombIThl: 1. Pa3znojkeHuwe manaxura NMpu HAarpeBaHuu. 2. 3aMmelieHHe MEAU B pacTBOpE
xJiopuaa Menu (2) xene3om.

MHoroo0pa3sue BelecTB.

Teopus. Knaccudukanus u cBoiicTBa BemlecTB. MHorooOpasue BemiecTB. Kiaccudukanusi BEIECTB MO COCTaBy.
Oxkcuppl, ux cocras. [lomydeHne OKCMI0OB peakre TOPEeHUs IPOCTHIX U CIIOKHBIX BemecTB. COCTaBICHUE YPABHEHUM
pEaKuu TOPEHUs CIIOKHBIX BEIIECTB. YCJIOBUSA BO3HMKHOBEHMS M IIPEKpAILlEHHUs IOpeHUs. MEIJIEHHOE OKHUCIICHHUE.
Mepsbl npenynpexaeHus noxapon. Knaccugukanus OKCUAOB Ha OCHOBHbBIE, KUCIOTHbIE, am(poTepHble. Kuciorel, nux
COCTaB, KiaccU(UKaIUs Ha KHUCIOPOJOCOJepKallue MU OECKUCIOPOJHbIE, Ha OJHOOCHOBHBIE, IBYXOCHOBHBIE U
TPEXOCHOBHbIE. KHCIOTHBIM OCTaTOK. Bale€HTHOCTh KHUCIOTHOIO OCTaTKa, POJIb KUCIOT JUISI OPraHU3MOB PACTEHUI,
KUBOTHBIX M 4enoBeka. OCHOBaHHWs, UX cocTaB. | mapookcorpymnma. Illenoun u HEpacTBOPUMBIE B BOJIE OCHOBAHMA,
cocTapiieHMe (QOpMyJ COJeil MO BaJeHTHOCTH METajula U KHCIOTHOTrOo octarka. Kimaccudukainus coyielt Ha cpeaHue,
KUCIIbIE W OCHOBHbIE. [IumieBas coma M ManaxuT Kak NPUMEPBl KUCIOW M OCHOBHOM COJIEM, COJIM OpPraHU3Mbl B
OpraHM3Me yejoBeKa. Peakius HelTpanm3anuu.

[Ipaktuka. Jlaboparopusie pabotel: 1. PaccmoTpenue o0pa3IioB OKCHUIIOB, OCHOBaHWi, conei. 2. HccrmemoBanue
MPOAYKTa rOpeHus yris B kuciopoje. 3. O3HaKOMJIGHHE CO CBOMCTBAMU THIPOKCUIOB HATPUS, Kaablius, Meau (2) uiu
xenesa (3). 4. BzaumogelicTBue menouen ¢ Kuciaotamu. S. B3anmoneicTBre HepacTBOPUMBIX OCHOBAHUM C KUCJIOTaMHU.

ATOM - COCTaBHasl 4aCTh BELIECTB.

Teopusa. Atom. CnoxHblii coctaB atoma. OTKpbITHE 3JIEKTpOHOB B aroMe. OmbiThl J.Pesepdopraa mo OTKPHITHIO

aTOMHOTO sijipa. 3aps aToMHOTO siapa. Moaenu atomoB. [Inanerapnas monens aroma J.Pesepdopna. AbcomoTHas u



oTHocuTeNbHass aTomHas Macca. CocrtaB snep atomoB. IIporonsl. Heltponwl. M3oTomnbl. XUMHUYECKUN SJIEMEHT -

Pa3HOBUHOCTh aTOMOB C OJMHAKOBBIM 3apsiioM sinpa. [lonsitue o0 monax. IIpaktuka. M3rotoBienne Moaenu aroma.

HOI[BCI[eHI/Ie HUTOI'OB MOOYJIA. prrﬂblﬁ CTOJI ((BSFJISII[ Ha MHUP BOKPYT HAaC C IIOMOIIIBIO XUMHUN)).

«YTo MbI y3HaM 0 xumnu?» O0001IeHNE Kypca -2 Jaca.

Ne Tema KoJu-Bo dopma Mecto ®opma Hara Oo6opynoBanue
n/n 4acoB 3aHATHA npoBeIeHus koHTpoas | Ilman | dak
T.
BBenenue
1 BBoanslii nnctpykrax no Th 2 becena KaOuner
IIPY TIPOBEICHUH
1ab0paTOPHBIX PadoT.
O3Hnakomenue ¢ KAGUHEMOoM XUMUU U U3yYeHUe NPAGUJI MEXHUKU 6e30nacHocmu
2 [TpuGops! A7t HAYYHBIX 2 becena KaOuner
HCCIIEAOBaHUI,
nabopaTopHoe 000pyI0BaHNE
3-4 N3yuenune nmpaBuia TEXHUKU 2 [Ipaktnueckoe | Kabuner 3auer
0e30macHOCTH 3aHATHE
«BemmecTBa BOKpPYT Te0s1, OTJISTHUCH!»
5 CoiicTa BemecTB. Pa3nenenue | 1 JlaGoparopnoe | Kabuner Odopmiienue
CMECH KpacuTelei. 3aHATHE 1a60paTOPHO
ro 3aHATHSA
6 CaoiicTBa Bozbl. OuncTka Boabl. | 1 JlaGoparopuoe | Kabuner Odopmiienne
3aHsTHE nabopaTopHO
ro 3aHATHA
7 CBolicTBa YKCYCHOM KHCIIOTBHI. 1 JlaGoparopnoe | Kabuner Odopmiienne
3aHsTHE nabopaTopHO
ro 3aHATHSA
8 JIaGoparopHas paborta 4. 1 JlaGoparoprnoe | Kabuner Odopmiienne
CBoiicTBa MUTHEBOM COJIBI. 3aHSTHE nabopaTopHO
ro 3aHATHSA
9 JIaGoparopHas pabota 5.1 Jlaboparopuoe | Kabuner Odopmiienue




CBoiicTBa vasi. 3aHATHE 71a00paTopHO
ro 3aHATHA
10-12 | JTabopaTopHas pabora 6. Jlaboparopuass | Kabuner Odopmnenue
CgoiictBa MblIa. M3rorosienue paborta 1abopaTOpHO
MbLJIa B IOMAIIHUX YCIOBHSX i paboTHI
13 JlaGopaTopHas paborta 7. JlaGopatopnas | Kabuner Odopmnenue
CpaBHEHHE MOIOIIUX CBOWCTB pabota 1a00paTopHO
Mmbuta 1 CMC. 1 paboThI
14-15 | JIaGoparopHas paboTta 8. Jlaboparopuass | Kabuner Odopmnenue
W3rotoBuM ayxu camu. paborta 1abopaTopHO
1 paboThI
16 JlaGopaTopHas padora 9. Jlaboparopuass | Kabuner Odopmnenue
HeoObr4HbIC CBOKCTBA TAKUX paborta 1abopaTopHO
OOBIYHBIX 3E€JIEHKU U H0/a. 1 paboThI
17 JlabGopaTopHas padora 10. Jlaboparopuass | Kabuner Odopmnenue
[Tonmy4yenue kucnopoaa u3 pabora 1a00paTopHO
MEPEKHUCH BOJIOPO/IA. 1 paboThI
18 JIaGoparopHnasipaboral 1. JlaGoparopnass | Kabuner Odopmiienue
CaoiicTBa aciupuHa. paborta nabopaTopHO
i paboThI
19 JIaGoparopHnasipaboral?2. JlaGoparopnass | Kabuner Odopmiienue
CaoiicTBa Kpaxmaiia. paborta nabopaTopHO
i paboThI
20 Jlabopatopnass ~ pabora  13. JlaGoparopnass | Kabuner Odopmiienne
CBoiiCTBA TITIOKO3HI. paborta nabopaTopHO
i paboThI
21 JlabopaTopHaspabortal4. Jlabopatopnas | Kabuner Odopmnenue
CBoiicTBa  pacTHTENBHOTO U pabota 1a00paTopHO
CIIMBOYHOI'O Macedl. 1 paboThI
Xumus B ObITY
22 Buibl OBITOBBIX XHMHKATOB [Ipaktnueckoe | Kabuner Odopmnenue
3aHATHE 3aHITHS
23-24 | Pa3HOBHIHOCTH MOFOIIIHX [Ipaktnueckoe | Kabuner Odopmnenue
Cpe/CTB 3aHATHE 3aHSTUS




25 Cnnuku u 6ymara: OT HCTOPHH 1 [Ipaktnueckoe | Kabuner Odopmnenue
M300peTeHus 10 HAIIUX THEH 3aHATHE 3aHSITHS

26 Wcropus crexnoaenus. 1 [Mpaktnueckoe | Kabuner Odopmnenue

3aHATHE 3aHATHUS

27 Kepamuka: ot ucropun 1 [Ipaktnueckoe | Kabuner Odopmnenue
M300peTeHus 10 HAIIUX THEH 3aHATHE 3aHSITHS

28 XuMHUS 1 KOCMETHYCCKHE 1 [Ipaktnueckoe | Kabuner Odopmnenue
cpencTBa 3aHATHE 3aHATHUS

29-30 | IIpakTrueckas pabota Neb. 2 [Ipaktnueckoe | Kabuner Odopmnenue
BriBenieHMe MATEH PIKaBUYUHBI, 3aHATHC aHATHA
YEePHUJI, JKUPa

«YBIIeKaTeJbHAsI XUMHUS JJIsl IKCIEPUMEHTATOPOBY

31-32 | Cummnaruyeckue yepHuia: | 2 Jlaboparopuas | Kabuner Odopmnenue
Ha3HA4YCHHE, npocTenime paborta 1abopaTopHO
pELEITHI.. JlaGopaTopHas i paboThI
paborals5. «CexpeTHble
YEePHHIIAY.

33-34 | Uctopust MBUIBHBIX My3bIpeH. | 2 JlaGoparopnass | Kabuner Odopmiienue
®u3nKa MbUIbHBIX ITy3bIPEH. paborta 1abopaTopHO
JIaboparopHas paboral7. 1 paboThI
«MBUIHHBIE OTIBITBIY.

35-36 | CoctaB  mkospHOro  Mena. | 2 JlaGoparopuass | Kabuner Odopmiienne
JlabopaTtopHas pabdota 18. «Kak paborta nabopaTopHO
BBIOpATH MIKOJIBHBIA MEI. i paboTHI
Jlabopatopnas  pabdora  19.

«MzroroBnenue IIKOJIbHBIX
MEJIKOBY.

37-38 | Jlabopatopnas  pabora  20. | 2 JlaGoparopnass | Kabuner Odopmiienne
«Ompenenenue cpeapl pacTBOpa paborta nabopaTopHO
C MOMOIIIBIO HHAUKATOPOBY. 1 paboTHI




Nunukaropsl. HUsmenenune
OKpPacKHu WHMKATOPOB B
pa3IMYHBIX CpeIax.
Jlaboparopnass  pabora  2I.
«IIpuroToBiieHHE PACTUTEIBHBIX
WHJMKATOPOB U OIPEICIICHUE C
nomoIpio HuX pH pacTBopay.

39-40 | JIaboparopHas pabortal6. Jlaboparopuass | Kabuner Odopmnenue
«[Tomyuenue aKBapeJIbHBIX pabora 1a00paTOPHO
Kpacok». CocTaB akKBapeIbHBIX i paboTHI
kpacok. [IpaBuia oOpamieHust ¢
HUMH

CBoiicTBa BelllecTBa

41-44 | Mup TaK HHTEPECEH, HO KaK €ro [Ipaktnueckoe | Kabuner dorooTUeT
MIOHATh 3aHATHE

45-48 | CpoiicTBa BEIIECTB, [Ipaktnueckoe | Kabuner
IIpeBpaILEeHHs BELIECTB APYT B 3aHATHE
Apyra

49-51 | M3y4yeHune cocTaBa BEIIECTBA - [Ipaktnueckoe | Kabuner
LIEHTPAJIbHOE 3BE€HO XUMUHU 3aHATHE

Kakmne ObIBaIoT BelecTBa

52-55 | Kakue ObIBalOT BeIeCTBa IIpaktnyeckoe | Kabuner

3aHATHE

56-59 | A3k xUMHH [Ipaktnueckoe | Kabuner

3aHATHE
MHoroo0pa3ue BelecTs

60-63 | M3yyaem XuMUYECKHE pPEaKIIUN [Mpaktnueckoe | KaOuuer

3aHATHE

64-67 | MHoroo6pa3ue BelecTB [Ipaktuyeckoe | Kabuner

3aHATHE

68-70 | Atom - cocTaBHasi 4acTh [Mpaktnyeckoe | Kabuuer
BEIIECTB 3aHATHE

71-72 | Huctble BelecTBa U CMECH [Ipaktuyeckoe | Kabuner Odopmiienne [udposas

3aHATHE 1abopaTOpHO nmabopatopust Releon




1 paboThI (matumk
3JIEKTPOIIPOBOTHOCT
n); 3 crakaHa
XAM.00BEMOM 50 M1,
IIMATENb WA
JIONIATOYKA, TBEPABIN
XJIOPHUJT HATPHSL.
[udposas mabopaTopus
73-74 | OuuncTtka BOJBI OT PAaCTBOPHUMBIX JlaGopatopnas | Kabuner Odopmnenue Hudposas
npuMecen paborta 1abopaTopHO naboparopust Releon
1 paboThI (matumk
AJIEKTPOITPOBOTHOCT
n),
75-76 | OnpeneneHue TeMepaTypbl Jlaboparopuass | Kabuner Odopmnenue Hudposas
KPUCTAJUIN3AI[UH BEUIECTBA pabora 1a00paTopHO nabopatopus Releon
1 paboThI (matumk
TEMIIEPaTypBbl);
77-78 | 3yuenne GpU3NIECKUX CBOICTB Jlaboparopnass | Kabuner Odopmiienne [udposas
METAJIJIOB pabota 1a00paToOpHO nabopatopus Releon
11 paboThI (maTumx
TeMIIepaTyphbl);
79-80 | OnpeneneHue CTPYKTYpbl JlaGoparopnass | Kabuner Odopmiienue [Mudposas
TJIaMeHun paborta nabopaTopHO nabopatopust Releon
i paboTHI (maTumk
TEMIIEPaTyphbl);
81-82 | Dk30TepMUYECKHE PEAKITUU Jlaboparopuass | Kabuner Odopmnenue [udposas
pabota 1a00paToOpHO nabopatopus Releon
i paboThI (maTumx
TEMIIEPaTyphbl);
83-84 | DHpoTepMuUeckue peakuu JlaGoparopuass | Kabuner Odopmiienne [udposas
paborta nabopaTopHO nabopartopus Releon
i paboTHI (maTumk
TEMIIEPaTypBbl);
85-86 | IlepeHachllieHHbIE paCTBOPHI Jlaboparopnass | Kabuner Odopmiienne [udposas
paborta nabopaTopHO nabopartopus Releon

i paboTHI

(maTumk




TeMIIEpaTyphl);

87-88 | DnekrponuTHyecKas JlaGopatopnas | Kabuner Odopmnenue Hudposas
JUCCOLIAITUS paborta nabopaTtopHO naboparopust Releon
i paboThI (matumk
3JIEKTPOIIPOBOTHOCT
n),
89-90 | CunbHbIe U cradbie JlaGopatopnas | Kabuner Odopmnenue Hudposas
AJIEKTPOJIHTHI pabota 1a00paTopHO nabopatopus Releon
i paboThI (matumk
AJIEKTPOITPOBOTHOCT
n),
91-92 | BnusiHre TeMmepaTypbl Ha Jlaboparopuass | Kabuner Odopmnenue Hudposas
JTUCCOITUAITUIO paborta 1abopaToOpHO naboparopust Releon
i paboThI (matumk
3JIEKTPOITPOBOTHOCT
U ¥ TeMIIEpaTyphl );
93-94 | BnusiHre KOHIEHTPALIUU Jlaboparopuass | Kabuner Odopmnenue Hudponas
pacTBOpa Ha IMCCOIUAIUIO paborta 1abopaTopHO naboparopust Releon
1 paboThI (maTumk
AJIEKTPOITPOBOTHOCT
n),
95-96 | BimsHue pacTBOpHUTENS Ha JlaGoparopnass | Kabuner Odopmiienue [Mudposas
JTUCCOITUAITUIO paborta nabopaTopHO nabopatopust Releon
1 paboThI (maTumk
AJIEKTPOITPOBOTHOCT
n),
97-98 | Onpenenenue pH pacTBOpoB. JlaGoparopnass | Kabuner Odopmiienue [Mudposas
paborta nabopaTopHO nabopartopus Releon
1 paboTHI (matuuk pH);
99- Peakuust HeliTpanu3anuu. JlaGoparopuass | Kabuner Odopmiienne [udposas
100 BsaumopeiictBue rugpokcuaa pabora nabopaTopHO naboparopust Releon
HATpUs C COJITHOM KHCIIOTOM. i paboTHI (matuymk pH);
101- | CroiicTBa OpOMHOI BOJIBI Jlaboparopuass | Kabuner Odopmnenue Hudponas
102 pabota 1a00paTopHO nabopatopus Releon
it paboTHI (IaTYMK ONTUYECKON

IJIOTHOCTH);




103- | [InaBneHUe ¥ KpUCTAIIA3AIUS JlaGopatopnas | Kabuner Odopmnenue Hudposas
104 cephl paborta nabopaTopHO naboparopust Releon
i paboThI (matumk
TEMIIEPaTypBbl);
105- | Jerunparauus comueit JlaGoparopnast | Kabuner Odopmiienne [Mudposas
106 paborta 1abopaToOpHO nabopartopus Releon
1 paboThI (maTumk
TeMIIEpaTyphl);
«YTO MBI Y3HAJIH 0 XUMHH?».
107 «UT0 MBI Y3HAJIM O XUMHUH?». Kpyrasiii cton Kabuner becena
Kpyrusiit cron
108 «UT0 MBI Y3HAJIM O XUMHUH?». Kpyrasiii cton Kabuner Becena




