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HosicHuTeILHAS 3aIUCKA
HanpaBjieHHOCTH NPOrpaMMbl — €CTECTBEHHOHAYYHAs
Bo3pacr o0yuarommxcsi: ot 14 et go 16 ner.
Cpok peasu3zanuu nporpammsi: 1 roa, 70 yacos
Pabouast mporpamMma 3aHATUI BHEYPOUHOM JEATEIBHOCTH MO XUMHHM «XHMMHS BOKPYT HAc» MpeAHa3HayeHa s
OpraHu3aliy JOTIOJHUTENBHOTO 00pa3oBanHus oOydaronuxcs8 kiiaccaMKOVY «Oscopokckas COLI»
Peanuzanust nporpammel o0ecrieurBaeTCsi HOPMATUBHBIMU JJOKYMEHTAMU:

1. ®enepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 (pex. ot 31.07.2020) «OO6 obpazoBanuu B Poccuiickoi
®denepanum» (¢ U3M. U J1011., BCTy. B cuiy ¢ 01.09.2020).

2.  Meroguyeckue  pPEKOMEHJALMU IO  IPOEKTUPOBAHUIO  JIOMOJHHUTENBHBIX  00IIe00pa3oBaTeIbHBIX
oOmepazBuBaronux nporpamm ot 18.11.2015. MunucrepctBo 00pazoBanus u Hayku PO

3. Ilpodeccuonanpupiii cranaapt «llemaror (megaroruyeckasi J1eATEIbHOCTh B JIOUIKOJBHOM, HAYAJIbHOM OOIIEM,
OCHOBHOM 00111eM, CPeTHEM 00I1IeM 00pa30BaHuM), (BOCIIUTATEIh, YUUTENb ))»

4. Ilpuka3z MunucrepctBa npocsemienus Poccuiickoit deneparu ot 9 HosOps 2018 r. Ne 196 «O06 yTBepkaeHun
[Topsiaka OpraHu3aluu u OCYUIECTBJICHUS 00pa30BaTeIbHONIESATEILHOCTH o JOTIOJIHUTEJIbHBIM
0011e00pa3oBaTeNbHBIM MPOrPAMMaM)

5.®enepanbubiit 3akoH OT 29.12.2012 Ne 273-D3 «O6 oOpazoBanuu B POy

6.DenepanbHbIN TPOEKT «Y crex Kaxaoro peoerkay (yTB. 7 nexkadps 2018 r.)

JlomonHuTenbHas 001eo0pazoBaTenbHas mporpaMma «XUMHUST BOKPYT HAac» JaeT BO3MOXXHOCTHb KaXJIOMYy PEOCHKY

MoJIy4aTh JOIMOJHUTENIbHOE 00pa30BaHUE MCXOJS W3 €ro MHTEPECOB, CKIOHHOCTEH, CIOCOOHOCTEN M 00pa3oBaTeNbHBIX



MOTPEOHOCTEH, OCYIIECTBISIEMBIX 3a mpenenamMu (enepadbHBIX TOCYJAPCTBEHHBIX 00pa30BaTENbHBIX  CTAaHAAPTOB M
(benepalbHBIX TOCYIaPCTBEHHBIX TPEOOBAHMIA.

HampaBneHHOCTh TporpamMMbl  €CTECTBEHHOHAy4YHasl, IIOCKOJIbKY OHa TMpEenoJjiaraeT yriyOJIieHHOE H3ydeHUe
OpPTraHUYECKON M HEOPTAaHUIECCKON XMMUH, PEIICHNE SKCTICPUMEHTAIBHBIX M PACUETHBIX 3a7a4 IMOBBIIIICHHON CJI0KHOCTH 10
xumuu. Coaepxanue mporpaMmmbl « XMMHsI BOKPYT HAc» MOMOXET mojipoctkaM 14-16 neT pacmivpuTh U yriiyOuTh 3HAHUS
10 XMMHH, YCOBEPIICHCTBOBATh YMEHUS UCCIIEI0BATh

B cucreme ecTtecTBEHHOHAyYHOTO OOpa30BaHMS XUMHS 3aHUMAET BAKHOE MECTO, OMPEAEIIIeMOE POJIbI0 XUMHUYCCKON
HayKH{ B MO3HAHUM 3aKOHOB MPHUPO/IbI, B MATEPUATILHOM KU3HU O0OIIeCTBA, B PEUICHUH TJIO0AIBHBIX MPOOJIeM YeJIOBEUECTBa,
B (hopMUpOBaHNHM HAYIHOW KApTHHBI MUpA.

JlommomHuTENbHAS 00IIe00pa3oBaTebHas MporpaMMa «XHUMHsI BOKPYT Hac» CO37aHa, YTOOBI B IPOIECCE TMOTYUYCHHUS
JIOTIOJTHUTEJIBHOTO XMMHUYECKOT0 O0Opa3oBaHMs ydalluecs MNpUOOpeNd XUMHUYECKHE 3HAHWA O 3aKOHAX W TEOpHsX,
OTPaXKAIOMUX OCOOCHHOCTH XHMHYECKOW (DOPMBI IBIKEHUS MAaTEpPUU, MPUOOpETM YMEHHUS W HABBIKM B ITOCTAHOBKE
XUMHUYECKOTO IKCIIEPUMEHTA, B pa00OTE C HAYYHOM U CIIPABOYHON JTUTEPATYPOM, HAYUUIIUCH JIEIaTh BBIBOJIbI IPUMEHUTEIHHO
K KOHKPETHOMY MaTepuaiy u 0oJiee oOIIie BHIBOJBI MUPOBO33PEHUYECKOTO XapakTepa. M3yueHne XuMUu oMoraeT MoHSTh
o0Ire 3aKOHOMEPHOCTH TIPOIlecca MO3HAHMS TIPUPOIBI YSIIOBEKOM, METOIbI AaHAJIOTHH M SKCIIEPUMEHTA, aHAIN3 U CHHTE3
MO3BOJISIIOT MOHSATH HAYKY BO BCEM €€ MHOTOOOPa3uHu.

XVMHUYECKHE 3HAaHUS HEOOXOIUMBI YYaITUMCS B TIOBCETHEBHOM JKU3HU, TIPOU3BOICTBEHHON JIEATCILHOCTH, MPOTOHKCHUS
oOpa3oBaHMsl W TPABWIbHOW OpHUEHTAIlMU TOBEIEHUS B OKpyxkatomied cpeae. [lporpamma «Xumusi BOKpYr Hac
»IaeTyqaluMCsl BO3MOXKHOCTh BBIOpaTh MpoQib OOydeHHs, TOMOJTHUTH 3HAHUS O MPOGECCUsiX, PACHIUPUTH 3HAHUS

npeaMeTa XuMHUK, HEOOXOIUMBIE JIJIs TTOJTYyUYEHUS JaIbHEHIIIEro 00pa3oBaHusl.



JlononHuTenbHAs 00IIe00pa3oBaTeabHast MporpaMMa « XMMHUsl BOKpYT Hac" cocTaBieHa ¢ yuetoMm obopyaoBanus "Touka
pocTta".

HoBu3Ha nporpaMMbl COCTOUT B JIMYHOCTHO-OPUEHTUPOBAHHOM 00y4eHHUU. PoJIb yuuTeNnss COCTOUT B TOM, YTOOBI CO3AaTh
KKJIOMY 00y4aroleMycst Bce YCI0BUS, AJi1 HauOoiee MOJHOT0 PACKPBITUS U peaian3aluu ero cnocooHocrei. Co3narb Takue
CUTYalluU C MCIIOJIb30BAaHUEM PA3JIMUHBIX METO/I0B O0yUEHUs, IPU KOTOPBIX KaX bl 00yJYarOUIUIiCcs NpuiaraeT COOCTBEHHbIE
TBOPUYECKUE YCUIIUS U UHTEJUIEKTYyaJIbHbIE CIIOCOOHOCTH IIPH PEIICHUN TOCTABIEHHBIX 3a]au.

AKTYaJILHOCTB MTPOTrpaMMbl «XUMHSI BOKPYT Hac» cO37aHa C LeIbl0 GOpMHUpPOBAHUS MHTEpEeca K XMMHUH, PACIIMPEHUS
Kpyro3opa ydamuxcs. OH OpUEHTHpPOBAH Ha ydallluxcsl 8 Kiacca, TO €CTh TaKOro BO3pacTa, Korja pedsraM CTaHOBHUTCSA
MHTEPECEH MUP, KOTOPBII UX OKPY>KAET U TO, YTO OHU HE MOTYT OOBSCHUTH, a CIICIIMATFHBIX 3HAHUH elle He XBaTaeT. Jletu ¢
POXKICHHSI OKPY>KEHBI Pa3IMYHBIMH BEIIECTBAMH M JIOJDKHBI yMETh 00paIiaTbCs ¢ HUMH.

Ilenarornyeckasi meseco00pa3HOCTh MPOIrPaMMBbI CBS3aHA C BO3PACTHBIMU OCOOEHHOCTSIMHM JI€TEH JAHHOTO BO3pacTa
14-16 ner: nrOOO3HATENHHOCTH, HAOMIOAATEIHPHOCTh, HWHTEPEC K XUMHUYECKHM TIpoIleccaM; JKeJlaHHeM padoTaTth C
71a00paTOpHBIM 000pYyIOBaHUEM; OBICTPOE OBJIAZICHUE YMEHUSMH U HaBblkaMH. Kypc HOCUT pa3BUBaIoIyt0, 1€ATEIbHOCTHYIO
U TIPaKTUYECKYIO HalpaBJIEHHOCTb.

Heap nporpammepi: @OopMHUPOBAHUE Y yUYAIIUXCS TITyOOKOTO M YCTOWYMBOTO MHTEpPECA K MHUPY BEIIECTB U XUMUYECKUX
IpeBpaLIeHUH, TPUOOpeTeHne HEOOXOAUMBIX MPAKTUUECKMX YMEHHUN U HABBIKOB 110 JJAOOPATOPHON TEXHUKE.

3agayu XUMHYECKOI0 KPYKKa

- pa3BUTh I[O3HABATENIbHbIE HMHTEPECHl M HMHTEIUIEKTYyalbHbIE CIHOCOOHOCTH B TPOIECCE IMPOBEIEHUS XHMHYECKOTO
HKCIIEPUMEHTA, CaMOCTOSITEIbHOCTh MPHOOPETEHUsT 3HAaHWM B COOTBETCTBMM C BO3HUKAIOIIUMU >KU3HEHHBIMH
MOTPEOHOCTSIIMU;

- pa3BUTh Y4EOHO-KOMMYHUKATUBHbBIE YMEHUS;



- (opmupoBanue ymeHumsi HaOMOMATh U OOBSICHATH XHUMHYECKHE SBIICHUS, IPOHWCXOMISIIME B TPHUPOJE, OBITY,
JEMOHCTPUPYEMBIE YUUTEIIEM;

- (opmupoBaTh yMeHHE pPabOTaTh C BEIIECTBAMH, BBIIOJIHATH HECJIOKHBIE XMMHUYECKHE OIBITHI, COOJII0IAaTh MpaBuia
TEXHHUKH 0€30MIaCHOCTH;

- BOCIIUTBHIBATH JIEMEHTHI KOJIOTHYECKON KYJIbTYPHI,

OTIHYUTEJbHOH 0C00EHHOCThIO JAaHHON MPOTPAMMBI SIBJISETCS TO, YTO 3aHATHS IMPEANOIAraloT He TOJBKO M3Y4YEHHUE
TEOPETUYECKOTO MaTepualia, OHU TaK)K€ OPUCHTUPOBAHBI HA PA3BUTHE MPAKTUYECKUX YMEHUN U HABBIKOB CAMOCTOSITEIHLHOM
AKCIIEPUMEHTAJIbHOW W HCCIE0BATEIbCKON NESITENBbHOCTH yuamuxcs. Pebsta HaydaTcsl CTaBUTh MPOCTEUINNE OIBITHI,
paboTaTh C peakTHUBaMH, IJIAHUPOBATH CAMOCTOSITEIbHYIO PaboTy HajJ BbHIOpAaHHOM TeMOW, OQOpMIIATH MPAKTUYECKUE
padoTHL.

DopMbI 3aHATHI:

-I'pynnoBas

- UnnuBuayanpHas

Ili1anupyembie MeTanpeIMeTHbIE M JJUYHOCTHbIE Pe3yJIbTAThl OCBOCHUS KPYKKA «XUMHUA BOKPYT HAC»
JIMYHOCTHBIE Pe3yJIbTAThI:

- c(hopMUPOBAHHOCTH MMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN yUalinuxcs;
- CaMOCTOSITEJIBHOCTh B IPUOOPETCHUU HOBBIX 3HAHUM U MPAKTUYECKUX YMECHUM;

- MOTHUBaIUA 00pa30BaTEIBHON AEATEIHLHOCTH IKOJILHUKOB Ha OCHOBE JINYHOCTHO OPUEHTUPOBAHHOTO TIOJIX0/1A;

MertanpeamerHsbie:



Pezynamuenvie YV/I:

CaMOCTOSITENILHO (POPMYIHPOBATH TEMY U LIETTH YPOKa,

COCTABJIATH IJIaH PCHICHHA y‘I€6HOﬁ HpO6HCMBI COBMCCTHO C YUHUTCJIICM,

padoTaTh M0 IUIaHY, CBEPSIS CBOM JIEUCTBUS C LIEJIbI0, KOPPEKTUPOBATH CBOIO JEATEIBHOCTD;

- B AHAJIOIC C YUHUTCIICM BI)Ipa6aTI)IBaTB KpUTCPHUH OLCHKHU MU OIIPCACIIATH CTCIICHD YCIICIIIHOCTHU CBOEH pa6OTI>I 151 pa6OTI>I
Apyrux B COOTBCTCTBUH C 9THMH KPUTCPHUSAMMU.

lloznasamenvhnvie YV/I:

- TiepepabaThIBaTh U MPeoOPa30BLIBATh HHMOOPMAIIUIO U3 OJHOHN (HOPMBI B APYTYIO (COCTABIATH IJIaH, TAOIHUILY, CXEMY);
- TI0JIb30BAThCS CIOBAPSIMU, CIIPABOUYHUKAMU;

- OCYILECTBJISTh aHAJIU3 U CUHTE3;

- YCTaHaBJIMBATh NPUYMHHO-CJIC/ICTBEHHBIC CBSI3U;

-CTPOUTBPACCYKICHUS;

Kommynukatusasie YV /I:
- BBICKa3bIBaTh U 0OOCHOBBIBATH CBOIO TOUKY 3PECHUS

- CJIyl1aTb M CJIbIIATh APYTUX, IBITATHCA IPUHUMATL HHYTIO TOUYKY 3PCHUS, OBITh TOTOBBIM KOPPCKTUPOBATH CBOIO TOYKY

3peHUS;

- JOKJIaAbIBAaTb O PE3YyJIbTaTaxXx CBOCIO HMCCICAOBAHWA, Y4aCTBOBATHL B AMCKYCCHH, KpPATKO M TOYHO OTBCYATH Ha

BOITPOCHI, HCTIOJIB30BATh CIIPABOYHYIO JINTEPATYPY U JIPYTHUe UCTOUHUKN UH(POPMAIINH;



- JIOTOBAapHUBAThCS M MPUXOAUTH K 00IIEMY PEIICHUIO B COBMECTHOMN JESITEIbHOCTH; 3a/1aBaTh BOMPOCHI.
IIpeameTHblIe pe3yJIbTAThI:

B nosnasamenvhoti cghepe: — naBaTh OMNpENCICHUS W3YYCHHBIX TOHSTHM; — OIUCHIBATH JEMOHCTPALIUOHHBIE H
CaMOCTOSITENIbHO MPOBEACHHBIE SKCIIEPUMEHTBI, UCIOJIb3YS JJIsl 3TOT0 €CTECTBEHHBIN (PYCCKUI) S3bIK U SI3bIK XUMUH; —
KJIacCU(UIIMPOBATH U3YyYEHHBIE OOBEKTHI U SBJICHUS; — JE€JIaTh BBIBOJIBI U YMO3AKIIOUCHUS U3 HAOIIOJCHUHN, N3YUEHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEH; — CTPYKTYPUPOBATh U3YYCHHBIH MaTepual U XUMUYECKYIO HH(POPMAIIHIO, TOTYyYESHHYIO

W3 APYTUX UCTOYHUKOB;

B yennocmno-opuenmayuonnoii cghepe. — aHanIM3upoOBaTh U OIEHUBATD MOCIEACTBUS IS OKPYKAIOIICH Cpebl OBITOBOM
U TIPOU3BOJICTBEHHOHN AESATEIBLHOCTH YEJIOBEKA, — Pa3bsSCHATh HA MPUMEpPAX MATEPUAIBHOE €IUHCTBO M B3aMMOCBS3b
KOMIIOHEHTOB >KUBOM U HEKUBOM MPUPOABI U YEIOBEKA KaK BaXKHYIO YaCTh 3TOTO €IMHCTBA; — CTPOUTH CBOE TIOBEJICHUE

B COOTBCTCTBHM C IIpUHIOUIIAMHU 6epe>1<H0r0 OTHONLICHUA K IIPHUPOAC.

B mpyooeoii cghepe: — miaHupoBaTh W MNPOBOJUTH XUMHUUECKUN OKCIEPUMEHT; — UCIOJIb30BaTh BEIIECTBA B

COOTBCTCTBHH C UX IIPCAHAZHAUYCHNCM H CBOI‘/JICTBaMI/I, OIIMCAaHHBIMHA B HHCTPYKIHUAX 110 IIPUMCHCHHUIO.

B cghepe b6ezonacnocmu srcusnedesmenvbHocmu. — OKa3bIBaTh NMEPBYIO MOMOIIL TPH OTPABJICHUSIX, 0KOTaX U JPYTUX

TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPATOPHBIM 000PYIOBAHUEM.

Beenenue. O3HakomiieHHe ¢ KAOMHETOM XMMHUHM M M3y4YeHHe MPABUJ TEXHHUKH 0€30IIaCHOCTH

HemHoro u3 uctopun xumuu. Anxumusi. XUMUsl BUepa, CEroAHs, 3aBTpa. TexHuka 0€30MacHOCTH B KaOMHETE XUMUHU.
JIabopatopHoe oOopyaoBaHHe. 3HAKOMCTBO C pa3fgaTOYHbIM OOOpPYAOBAaHHMEM Ui MPAKTUYECKUX U Ja00paTOPHBIX
pabot. I[locyna, e¢ Buabl u HazHaueHue. PeakTuBbl U ux Kjacchl. OOpalieHre ¢ KMCIOTaMH, LIEN0YaMH, SITOBUTHIMU

BelllecTBAaMHU. Mepbl MepBOi MOMOIIM MPU XUMUYECKHUX 0KOrax U OTpaBiieHHsX. BblpaOoTka HaBBIKOB O€30IMacHOM



pabotel. JlemMoHcTpamms. YauBuTenbHbIE ONBITHL JlabopatopHas pabora. 3HAKOMCTBO ¢ O0OOpYIOBaHUEM IS
MPAKTUYECKUX U J1a00OpaTOPHBIX PadoT.

«BemecTBa BOKpPYr Tedsi, orjsiHuch!» BemiecTBo, ¢dusnueckue cBoicTBa BemiecTB. OTIMYKME YHUCTBHIX BEIIECTB OT
cmeceit. CriocoOb!1 pazaenennst cmeceil. Boma. MHoroe mu mMbl 0 Helt 3Haem? Boma u e¢ cBoiicTBa. UTO HEOOBIYHOTO B
Boze? Bona mpecHas u mopckas. CrocoObl OUUCTKHU BOJIBI: OTCTaBaHue, (puibTpoBaHue, ooe3zapaxkuBanue. CTONOBbIN
YKCYC U YKCycHas 3cceHuusa. CBOWCTBa YKCYCHOM KHMCIOTHI M ee ¢u3nojornyeckoe BozjaeiictBue. [IutbeBas copa.
CgoiicTBa U mpuMeHeHue. Yaii, coctaB, CBOWCTBA, (PU3UOJIOTHUECKOE JACHCTBHE HA OPraHU3M 4eJIOBeKa. MBLIO WM
Mb1a? OTIHYKE XO3SUCTBEHHOTO MbUIa OT TyaseTHoOro. lllenouHoil xapaktep X03sHUCTBEHHOTO MbUIa. CTHUpaIbHbIE
MOPOILIKK M JIPyTHEe MOMIIue cpeacTBa. Kakue mOpoliku camble omnacHble. Hamo M omacatbCs >KUAKUX MOIOLIUX
cpeactB. JlochoHBI, TyXH, KpeMbl U Tipouas mnapdromepus. MoOryT Ju MNpeACTaBlATh OMAaCHOCTh KOCMETHYECKHE
npenaparbl? MOXHO JI caMOMYy HM3rOTOBUTH ayxu? MHorooOpasue JieKapCTBEHHBIX BellecTB. Kakue jiekapcTBa Mbl
0OBIYHO MOKEM BCTPETUTH B CBOEH JoMalIHel anTeuke? ANTEeUHbIN o1 U ero cBoiicTBa. [louemy Hoxa Hamo nepkaTh B
IJIOTHO 3aKyMOPEHHOW CKIISIHKE. «3€JIeHKa» WJIM PacTBOp OpuIUIMaHTOBOrO 3eieHoro. llepekuch Bomopona u
ruaporneput. CBOMCTBa NEPEKUCH BOAOPOAA. ACIHUPUH WIH AlETUICAIUIMIOBAs KUCIOTa U €ro cBoicTBa. OmacHOCTh
pu npuMeHeHun acnupuHa. Kpaxmai, ero cpoiicTBa u npumeHeHue. OOpazoBaHuEe KpaxMmalia B JIMCThSIX PACTCHUIA.
I'mroko3a, ee cBOMCTBAa U IpUMEHEHHE. MaprapuH, CIMBOYHOE U PACTUTEIBHOE Maciio, cajio. Yero Mbl 0 HUX HE 3HAEM?
PacTtutenbHbIe U )KUBOTHBIE Maca.

Jlabopatopnasipabota 1. CBoiicTBa BemiecTB. Paznenenue cMecu KpacuTenei.

Jlabopatopnas pabota 2. CoiicTBa Bojbl. [IpakTudeckas padboral.O4ncTka BOIbI.

Jlaboparopnas padota 3. CBOMCTBa YKCYCHOUM KHUCIIOTHI.

Jlabopatopnas pabota 4. CBOMCTBA TUTHEBOM COIBI.



JlabopatopHas pabota 5. CBOICTBA Hasl.

JlabopaTtopHas pabota 6. CBOICTBa MbLIA.

JlabopatopHas pabora 7. CpaBHeHHE MoroIKX cBoMcTB Mbuta 1 CMC.
JlabopaTopHas pabota 8. U3roToBUM AyXu camu.

JIabopatopHas pabota 9. HeoObluHbIe CBOMCTBA TAKUX OOBIYHBIX 3€JIEHKH U HOJa.
Jlabopatopnas padota 10. [Tosydenue Kuciopo/ia u3 MepeKkrucH BoJI0poa.
JlaGoparopHaspabotal 1. CBolicTBa acnupuHa.
JlabopatopHasipabotal2.CBoiicTBa kpaxmana.

Jlaboparopnas padotal3. CBoiicTBa ITIOKO3HI.

JlaboparopHasipabotal4. CBolCTBa paCTUTENHHOTO U CIMBOYHOTO MacCell.
«YBJIeKaTeJbHAsl XUMMS VIS IKCIIEPUMEHTATOPOB»

Cumnatuueckue 4YepHuIa: Ha3HAYCHUE, MPOCTEUIIINE PELCTTHI.

CocraB akBapenbHbIX Kpacok. [IpaBuiia oOpareHust ¢ HUMHU.

Hctoprst MBUIBHBIX ITy3bIpeil. @U3MKa MBUIBHBIX ITY3bIPEH.

CocTtaB MIKOIBHOTO METIA.

Nunukaropsl. U3MeHeHNE OKpAaCKu MHANKATOPOB B PA3IMYHBIX CPEJax.
Jlabopatopnas pabotal5.«CekpeTHble YEpHIIAY.

JlabopaTtophas pabotal6.«Ilomydenne akBapeabHBIX KPACOKY.
JlabopaTtopnas pabotal 7. « MBIITBHBIE OMBITHD).

JlaGoparopnas pabota 18.«Kak BeIOpaTh MIKOJILHBIN ME.

JlaGoparopHas pabota 19.«M3roToBieHre MKOJIBHBIX MEITKOB.



JIaGopartopnas padora 20.«Onpezaenenue cpeasl pacTBOpa ¢ MOMOIIBIO HHAUKATOPOBY.

JlaGoparopHass pabora 21. «IlpuroroBieHue pacTUTENbHBIX WHAMUKATOPOB W OIpeAeNeHHe ¢ moMombio Hux pH
pacTBopay.

«CBolicTBa BellleCTB» HOCUT O3HAKOMHUTEIBHBIA XapakTep, pacCUUTaH Ha pa3BUTHE JIOO03HATENLHOCTH, UHTEpeca K
XUMUHU.

Teopus. IlpeseHtranms Kypca: Uend | 3aJadyd, OpraHu3anus 3aHATdd u ux crneudduxa. I[Ipeamer xumwuw.
[Ipoucxoxaenue cnosa "xumus". MeCTO XUMHM CpEeIH HAYK O IIPUPOJE.

[IpakTuka. 3HakoMCTBO C rpymnmnoil. MHCTpykTax Mo mpaBuwiaM MOBEACHUA Ha 3aHATHsAX. llpakthueckas paborta
«3HaKOMUMCS ¢ XUMUYECKOU JlabopaTopueil, ee 00opya0BaHUEM, C MpaBuiIaMu 0€30MacCHOCTU B HeM». JlemoBast urpa
«IInanupoBanue pabOThl 00bEIUHEHHS HA YU€OHBIN TO». 3HAKOMCTBO C KaJ€HAApEM KOHKYPCHBIX MEPOIPUSTHIA.
Bxoanas nuarHoctuka. AHKeTa «3Haro — HE 3Har. YMEK — He yMero». 14

CaoiicTBa BelecTna.

Teopus. BemectBo u teno. BemiectBa BOKpyr Hac U B Hac caMux. CBOMCTBA BEILECTB: arperaTHOE COCTOSIHUE, IIBET,
3amnax, AJIEKTPONPOBOJHOCTD, TEIUIONPOBOJHOCTh U T.JA. 3a4€M HYXKHO 3HAaTh CBOWcTBa BeulecTB? KameHb - NepBbIii
00BEKT M3yueHHs uenoBeka. [IpeBpamieHue BewIeCcTB ApYr B Apyra. Xumudeckas peakuus. llpusHaku u ycioBus
TEUECHUsI XUMUYECKUX peakuui. ['opeHbe - 0JIHa U3 MEPBBIX XUMUUYECKUX PEaKLWN, NU3BECTHBIX YEJIOBEKY. Poib OrHSA B
CTaHOBJICHHH uyesoBeka. Jlerenapl u Mudsl 00 orte. BemiecTBa roproune u Heroprouue. M3ydyenue peakiuy ropeHus..
[IpakTuka. JlabopaTopHsie ombIThl: 1. PaccMaTpuBaHue MpenMeToB, CIEIaHHBIX W3 OJHOTO M TOTO € BellecTBa. 2.
PaccmaTpuBanue mpeaMeToB, CAENaHHBIX M3 pa3HbIX BellecTB. 3. PaccMarpuBaHue BELIECTB C pa3HbIMU (PU3HUUECKUMU
cBorictBamu. IIpaktuyeckue padotel: 1. M3yuaem cBoiicTBa BemiecTB. 2. [IpoBOoIUM XMMHUYECKHE PEAKIMHU C IEIbIO

BBISIBJICHUS IPU3HAKOB U YCJIOBUU TEUECHHS] XUMUYECKOW PEAKIIMU. DKCKYPCHUSI B alITEKY.



HM3yueHue cocTtaBa BellecTsa - HEHTPAJIbHOE 3BEHO XUMMH.

Teopus. 13 uero coctosT BemectBa? Jlennmo v BEECTBO 10 OECKOHEUHOCTU? ATOM - HeJieiMMasi YacTUlla, COCTaBHas
4acTh BCEX BellecTB. MoneKkynbl. XUMUYECKUH 31eMEHT. BemecTBa npocTeie U CioxHble. O3HAKOMIIEHHE C CUMBOJIAMU
anemenToB. CumBosiel H, 0, S, P, C, I, Br, Cl, Si. [lonstne xumuueckorr ¢opmynbl. UnCThIE BemecTBa U CMECH.
OpHoponHble UM HeogHOKpaTHble cMmecu. (CnocoObl  pa3lBOGHUsS CMeced: oOTcTauBaHuE, (QUIBTpOBaHUE,
NepEeKpPUCTAIITU3ALINS, IEPETOHKA, XpoMaTorpadusi.

[IpakTtuka. Jlabopatopubie pabotel: 1. Mopaenupyem xumudeckue Qopmynsl. 2. ['otoBum cmecu. Ilpaktuueckue
paboter: 1. OuncTka mNOBapeHHOM coiu (UIBTPOBaHHEM U BbiMapuBaHueM. 2. OuucTKa MEIHOTO KyIopoca
nepekpuctaunsanud. [longsenenue ntoros moayns. Mrpa-sukroprHa « XuMusi BOKPYT MEHS.

Kakue 0b1BalOT BelecTna.

Teopus. Knaccudukaiusi BemecTB Ha MPOCThIE W CIOXKHBIE. [lereHne MpoCcThIX BEIIECTB HAa METAJIbl M1 HEMETAJLIbI.
CumBonnl metamioB Al, Fe, Cu, K, Na, Ca, Ba, Mg, Ag, Au, Hg, Ni, Cr, Mn. Kucnopon, ero otkpeitue. [lonyuenue
KHCIIOpoJa U3 TepmaHraHata kanus. CoOupanue KHUCIOpoAa NIBYMs CIIOCOOAMH: METOJIOM BBITECHEHHS BO3IyXa U
METOJIOM BBITECHEHHUS BOAbl. Onpenenenue kuciopoaa. ['opeHue cepsol, yrig U xkele3a B kuciopoae. Bomopon - camblii
nerkui ra3. Ucropust ero otkpeitus. ['openune Bomopoaa "I'pemyuas cmech". OmnpeneneHue BOAOPOAA, MOTYyYEHHUE.
VYrnekucineiii ra3. [lonyuenune ero u3 Mpamopa uiu mena. OnpeaeneHue yrieKuciaoro ra3a ¢ NoMOIIbI0 U3BECTKOBOM
BoJbl. CocTaB Bo3ayxa. M3yuenue cocraBa Bo3ayxa. Pons A.JlaByaswe. [lonsiTue 006 nHepTHBIX razax. HeoH, apros, ux
npuMeHenne. Kuciorel. Kucnotel B mpupojie. PacTBopenure KucioT B Bojie. JleHCTBHE CEpHOM KUCIOTHI HA TKaHb. Mepbl
IIPEIOCTOPOKHOCTH TIPH paboTe ¢ KucimoTamu. JlelicTBue KUCIOT Ha MHAMKATOphl. OcHOBaHus. PacTBOpeHrne 0CHOBaHU
B Bojie. lllenoun. JleiicTBue mienoyeit Ha OpraHU3M 4YesoBeka. Mepbl IPEAOCTOPOKHOCTH MPU pabOTe CO IIeI0YaMHu.

Heiicteue menoueit Ha wHANKaTopbl. Comm. Kakue OwiBator conmmu? Comm B mpupone. [loBapennas comnb. Poib



MIOBApEHHOW COJM B HCTOpHM uenoBedecTBa. OpraHnyeckue BEIIECTBA: OEJIKH, >KHUPBI, YIJIEBOJbI, HYKJIECHHOBBIE
KHMCJIOTBI, UX POJIb JJIs JKUBBIX OPTaHU3MOB.

[IpaxTtuka. JlabopaTtopHele pabotel: 1. M3ydyaem cBolicTBa MeTamioB. 2. PaccMaTpuBaHue CIUIaBOB MEIU U XKeyesa. 3.
OOnapy>keHue KHCIOT B MpoaykTax mnutanus. 4. JlelcTBUs MHAMKATOPOB Ha KHUCIOTHI W mienouu. 5. PacTtBopenue
ocHOBaHuil B Boje. 6. PaccmarpuBanme oOpasuoB coneld. I[lpaktuueckue padotel: 1. Ilomywaem, coOupaem u
OIpeaeNnsieM KACIOpoA U BogopoA. 16 2. M3ydaem CBOCTBA METAJIOB.

A3BIK XMMUH.

Teopus. Xumus - Hayka o BemlecTBax. Kakue ObiBaroT BemiecTBa? Metamnsl U HeMeTayibl. OKCHIIbI, KUCIOTHI,
OCHOBaHUs, conu. PU3NYECKNE U XMMHUYECKUE CBOMCTBA BewlecTB. [IpeBpanienus BemecTs aApyr B apyra. [IpusHaku u
YCIIOBHSI TEYEHHs XUMHUYeckoil peakuuu. CoctaB BemiecTB. Xumuueckas (opmyna. BamentHocts. Onpenenenue
BaJICHTHOCTH 110 XUMUYECKOU popmyrie. 3aKOH COXpaHEHHS MacChl BEIIECTB. XUMUUECKHE YPaBHEHUS.

[Ipaktuka. Ilpaktnueckass pabota «lIpeBpamienust BemecTB Jpyr B Japyra», «OmnpeaelieHne BaJICHTHOCTH IO
XUMHUYECKON (QopMyie», «3aKOH COXpaHEHUsI MAacChl BeliecTB». Perenue xummueckux ypaBHeHui. [loaroroBka k
KoJIOKBUYMY. Ilonsenenune ntoros Moayiist. KomiokBuym «SI3bIk XuMum».

N3yyaem xumMn4eckue peakumu.

Teopus. CymHOCTh XUMHYECKON peakuK. THITBI XMMUYSCKUX PEaKIuii: pa3IoKeHHUs, 3aMeIeHUs 1 oOMeHa. Peakmuu
9K30- U SHAOTEepMUYecKkue. Peakiiuu oopatrumbie 1 HeoOpaTuMble. CKOPOCTh XUMUYECKHUX peakuuid. 17

[Ipaktuka. JlaGopatopHbie ombIThl: 1. Pa3nokeHue mamaxuTa MpU HarpeBaHud. 2. 3aMelIeHHE MeIu B PacTBOpE
xjopuaa Meau (2) xKeae3oMm.

MHoroo0pa3ue BelecTs.



Teopusa. Knaccudukamuss m cBoiicTBa BemecTB. MHorooOpasue BemiecTB. Kiaccudukanus BemecTB MO COCTaBy.
Oxcunpl, ux cocras. [loydeHrne OKCHIOB peakIMeil TOPEHUs MPOCTHIX U CIIOXKHBIX BeliecTB. COCTaBlIeHHE YPaBHEHUM
pEaKuuu TOPEHUs CJIOKHBIX BEIIECTB. Y CIOBUS BO3HUKHOBEHHS WM NPEKPAILCHUsS TOpeHHs. MeIJEeHHOE OKHUCIIEHUE.
Mepsl npeaynpexaeHus moxxkapoB. Knaccudukaiims OKCHIOB Ha OCHOBHBIE, KUCIOTHBIE, amboTepHble. KucioTel, ux
cocTaB, KiaccU(UKaIUs Ha KHUCIOPOJIOCOJEpKalie U OECKUCIOPOJHbIE, Ha OJHOOCHOBHBIE, [IBYXOCHOBHBIE U
TPeXOCHOBHbIE. KUCIOTHBIN OCTAaTOK. BaJIeHTHOCTh KHUCIOTHOTO OCTATKa, POJb KUCIOT [Ji1 OPraHU3MOB DPAacTEHUU,
KUBOTHBIX M 4enoBeka. OCHOBaHMs, UX cocTaB. | mapookcorpymma. IIlenoun u HEpacTBOPUMBIE B BOJIE OCHOBAHMA,
cocTaBiieHHEe (QOpMyJl COJeil MO BaJEHTHOCTH METajUla U KHCIOTHOTO octarka. Kimaccugukainus coiieli Ha cpeaHue,
KUCIIBIE M OCHOBHBbIE. [IumieBas coma W MajnaxuT Kak NPUMEPBl KUCIOW M OCHOBHOM COJIEM, COJM OpPraHW3Mbl B
OpraHM3Me 4yejoBeKa. Peakius HelTpamm3anuu.

[Ipaxtuka. JlaGopaTopHbie paboThl: 1. PaccmoTpenue o00paslioB OKCHAOB, OCHOBaHUM, coijeil. 2. MccnenoBanue
MPOAYKTa rOpeHus yrisi B kuciiopoje. 3. O3HakOMJIEHHE CO CBOMCTBAMU THPOKCUIOB HATPUS, Kalblusl, Meau (2) uiu
xenesa (3). 4. BsaumoeiicTBue menoueii ¢ Kuciotamu. 5. BzaumoielicTBre HEpaCTBOPUMBIX OCHOBAHHM ¢ KMCJIOTAMH.
ATOM - COCTaBHasi YacCTh BEILIECTB.

Teopusa. AtoM. CnoxHblii coctaB atoma. OTKpbITHE 3JIEKTpOHOB B aroMe. OmbIThl J.Pesepdopraa mo OTKPHITHIO
aTOMHOTO siipa. 3apsia aToMHoro siipa. Moaenu atomoB. [lnanerapnas mozgens aroma 3.Pe3eppopaa. AGcomtoTHas U
oTHOocUTeNnbHass atomHasg Macca. CocraB snep aromoB. IIportonsl. HelTponsl. M3o0Tombl. XUMHUYECKUH DJIEMEHT -
Pa3HOBUAHOCTH aTOMOB C OJMHAKOBBIM 3apsaoM sijpa. [lonstue o0 nonax. Ilpaktuka. M3rorosinenue moaenu aroma.
ITonsenenne urtoros Moaysst. Kpyrieiit ctos «B3risig Ha MUp BOKPYT HAC C TIOMOIIBIO XUMUM.

«YTo MbI y3Ha M o xumuu ?»O000111eH1e Kypca-2 Jaca.

TemaTHuyeckoe NVIAHUPOBAHUE



Ne Tema Kou-Bo ®opma Mecto dopma Hara OoOopynoBanue
n/n 4acoB 3aHATHSA NMPOBeACHUA koHTpoass | I[lnan | Dak
T.
Beenenue
1 BBoanblii uncTpykTax mo Th 1 Becena KaOuuer
IIPU IPOBEICHUH
J1a00paTOPHBIX padoT.
O3HaKomieHue ¢ KAOUHEMOoM XUMUU U U3y4YeHUue nPasul MmexXHUKu 6e30nacnocmu
2 [Tpubops! a5 HAYYHBIX 1 Becena KaOuuer
HCCIICAOBAHMIA,
nabopaTtopHoe 000pyI0BaHUE
«BemecTBa BOKpYr Te0s1, OTJITHUCH!»
3 CoiicTBa BemectB. Paznenenne | 1 Jlaboparopuoe | Kabuner Odopmnenue
CMECH KpacuTenei. 3aHATHE 1a00paTopHO
ro 3aHITHS
4 CaoiictBa Boabl. OuncTka BoAbl. | 1 JlaGopaTopnoe | Kabuner Odopmnenue
3aHsTHE 1a00paTopHO
ro 3aHATHS
5 CBolicTBa YKCYCHOM KHMCIIOTBHI. 1 JlaGoparopuoe | Kabuner Odopmiienne
3aHsTHE 1ab0paTopHO
ro 3aHATHA
6 JIaGopartopHas paborta 4. 1 JlaGoparoprnoe | Kabuner Odopmiienne
CBoiicTBa MUTHEBOM COJIBI. 3aHSTHE 1abopaToOpHO
ro 3aHATHA
7 JIaGoparopHas pabota 5.1 JlaGoparopuoe | Kabuner Odopmiienne
CaoiicTBa yas. 3aHATHE 1abopaToOpHO
ro 3aHATHA
8 JIaGoparopHas pabota 6.1 JlaGoparopuass | Kabuner Odopmiienne
CgoiictBa MbTa. M3roToBieHue paborta 1abopaToOpHO
MbIJIa B IOMAITHUX YCIOBHIX i paboTHI
9 JIaGoparopHas pabota 7.1 JlaGoparopnass | Kabuner Odopmiienue
CpaBHEeHHE MOIOIIUX CBOMCTB pabota 1abopaTopHO

mbu1a u CMC.

i paboTHI




10 JlaGopaTopHas paborta 8. JlaGopatopnas | Kabuner Odopmnenue
N3rotoBuM ayxu camu. paborta nabopaTtopHo
i paboThI
11 JlaGopaTopHas pabora 9. JlaGopatopnas | Kabuner Odopmnenue
HeoObr4HbIe CBOKCTBA TAKUX paborta nabopaTopHO
OOBIYHBIX 3E€JIEHKU U Ho/a. 1 paboThI
12 JlabopaTtopHas padora 10. JlaGopatopnas | Kabuner Odopmnenue
[Tonydenue kuciaopoja u3 paborta nabopaTopHO
MEPEKHUCH BOJIOPOJIA. i paboTHI
13 JlaGopaTopHaspaborall. JlaGopatopnas | Kabuner Odopmnenue
CaoiicTBa aciupuHa. paborta 1abopaToOpHO
1 paboThI
14 JlaGopaTopHaspaboral2. Jlaboparopuass | Kabuner Odopmrnenue
CaoiicTBa Kpaxmaiia. paborta 1abopaTopHO
1 paboThI
15 JlaGopaTopHas paboral3. Jlaboparopuass | Kabuner Odopmnenue
CBoiicTBa TTIOKO3HI. pabora 1abopaTopHO
1 paboThI
16 JlaGopaTopHaspaboral4. Jlaboparopuass | Kabuner Odopmnenue
CBoiicTBa  pacTHTENBHOTO U pabora 1a00paTopHO
CJIMBOYHOT'O Maced. i paboThI
Xumus B ObITY
17 Buipl OBITOBBIX XUMHUKATOB [Mpaktnueckoe | Kabuner Odopmnenue
3aHSTHE 3aHSTHS
18 PaznoBuIHOCTH MOOTIIMX [Mpaktnueckoe | Kabuner Odopmnenue
CpeACTB 3aHSTHE 3aHSTHS
19 Crnnuku u Oymara: OT UCTOPHH IIpaktnyeckoe | Kabuner Odopmiienne
M300peTeHNs 10 HAIUX THEeH 3aHSTHE 3aHSITHS
20 Hcropus crexmonemnusi. [Ipaktnueckoe | Kabuner Odopmnenue
3aHSTHE 3aHSTHS
21 Kepamuka: ot ncropun [Ipaktuyeckoe | Kabuner Odopmiienne
M300pEeTEeHNs 10 HAIUX THEeH 3aHSTHE 3aHSITHS
22 XUMHS 1 KOCMETHIECKUE [Ipaktnueckoe | Kabuner Odopmnenune
cpeacTBa 3aHSTHE 3aHSTHS
23 [IpakTuyeckas pabora Neb. [Ipaktuyeckoe | Kabuner Odopmiienue




BeiBesieHue MsATEH prkaBUMHBI,
YEpHUJI, KUPA

3aHATUC

«YBJeKaTeJbHask XUMHS

3aHATUA

AJIA SRCIIEPUMEHTATOPOB»

24 Cumrmarugeckue YepHUIIA: Jlaboparopuass | Kabuner Odopmnenue
Ha3HAYCHUE, npocreiime pabora 1a00paTopHO
pElenTHL.. Jlaboparopuas it paboThI
paborals. «CekpeTHble
YEepHUIIA.

25 Hctopusi MBUIBHBIX ITy3bIPEH. Jlaboparopnass | Kabuner Odopmiienne
®du3rKa MBUTbHBIX ITy3BIPEH. pabota 71a00paToOpHO
JlaboparopHas paboral7. i paboThI
«MBLIbHBIE OIIBITBIY.

26-27 | CoctaB  WIKOJIBHOTO  Mea. Jlaboparopuass | Kabuner Odopmnenue
JlaGopaTopHas pabota 18. «Kak paborta 1abopaToOpHO
BBIOpATh IIKOJIBHBIA MEI». 1 paboThI

JlaGopatopHass  pabota  19.
«HM3rorosnenne LIKOJIBHBIX
MEJIKOBY.

28-29 | JlaGopatopnas  pabota  20. JlaGoparopnas | Kabuner Odopmiienne
«Ompenenenue cpeapl pacTBOpa paborta 1abopaToOpHO
C TMOMOIIIBIO HHAUKATOPOBY. i paboTHI

HNuaukaTtopsl. N3menenue
OKpacKu WH/INKaTOpPOB B
Pa3NIUYHBIX Cpeaax.
JlaGopatopnass  pabota  21.
«[IpuroroBrieHne pacTUTEITHHBIX
MH/IMKATOPOB U OINpe/eeHue ¢
noMoueio HUX pH pactBopay.

30 JIaGoparopHas pabotal6. JlaGoparopnast | Kabuner Odopmiienue
«ITonyuenue aKBapeJIbHBIX paborta 1abopaTOPHO




Kpacok». CocTaB aKBapeIbHBIX
kpacok. [IpaBuia oOpamieHusi ¢

HHMH

CBoiicTBa BeIIEeCTBA

i paboThI

31-32 | Mup Tak UHTEpeCceH, HO KaK ero [Ipaktuyeckoe | Kabuner dorooTyer
HIOHATh 3aHATHE
33-34 | CBoiicTBa BEIIECTB, [IpakTrueckoe KaOuuer
MpeBpaILeHHs BEIECTB APYT B 3aHATHE
Apyra
35 N3ydenue coctaBa BelecTna - [IpakTHrueckoe KaOuuer
[EHTPAIIBHOE 3BE€HO XUMHHU 3aHATHE
Kakue ObIBalOT BellecTBa
36-37 | Kakue ObIBaIOT BEIIECTBA [Ipaktnyeckoe | Kabuner
3aHATHE
38-39 | s3Ik XUMHUH [Ipaktnueckoe | Kabuner
3aHATHE
MHorooopa3ue BelecTB
40-41 | N3yyaem XUMHUYECKHE PEAKIIUU [IpakTrueckoe Kabuner
3aHATHE
42-43 | MHOTOOOpa3ne BEIIeCTB [Ipaktnueckoe | Kabuner
3aHATHE
44-45 | AToM - cocTaBHas 4acTh IIpaktnyeckoe | Kabuner
BEIIECTB 3aHATHE
46-47 | Yucrele BEIIECTBA U CMECH [Ipaktnueckoe | Kabuner Odopmaenue Hudponas
3aHSTHE 1a00paToOpHO nabopatopusReleon
1 paboThI (maTumx
3JIEKTPOIIPOBOIHOCT
n); 3 cTakaHa
XUM.00BEMOM 50 M1,
IIITaTEeNb WA
JIOTIATOYKa, TBEPIBIN
XJIOPHUJT HATPHSL.
[udposas nabopaTopus
48 OuncTKa BOJBI OT PACTBOPHUMBIX Jlabopatopnas | Kabuner Odopmnenune Hudposas
npuMecen pabota 1a00paToOpHO nabopatopusReleon




i paboThI (matumk
3JIEKTPOIIPOBOTHOCT
n),
49 OrnpeneneHne TeMIepaTypbl JlaGopatopnas | Kabuner Odopmnenue Hudposas
KPUCTAJITN3AI[MHU BEIIECTBA paborta nabopaTopHO naboparopusiReleon
i paboThI (matumk
TEMIIEPaTypBbl);
50 N3ydenne hu3mdeckux CBOMCTB Jlaboparopuass | Kabuner Odopmnenue [udposas
METaJIJIOB paborta 1abopaTopHO naboparopusiReleon
i paboTHI (maTumx
TEMIIEPaTYPBbl);
51 Ornpenenenue CTpyKTypbl Jlaboparopuass | Kabuner Odopmnenue Hudposas
TJIAMCHH paborta nabopaTopHO naboparopusiReleon
i paboThI (matumk
TEMIIEPaTypBbl);
52 DK30TepMUYECKHIE PEAKITUU Jlaboparopuass | Kabuner Odopmnenue [udposas
paborta 1ab0opaTOpHO naboparopusiReleon
i paboTHI (maTumx
TEMIIEPaTYPBbl);
53 DHJIOTEPMUYECKUE PEAKLIUU Jlaboparopuass | Kabuner Odopmnenue Hudposas
paborta 1abopaTopHO naboparopusiReleon
i paboThI (maTumk
TEMIIEPaTypBbl);
54 [TepenaceimmenHbie pacTBOPHI Jlabopatopnas | Kabuner Odopmnenue Hudposas
pabota 1a00paToOpHO nabopatopusReleon
1 paboThI (maTumx
TeMIIepaTyphbl);
55 ONEeKTPOIUTHYECKAS JlaGoparopnass | Kabuner Odopmiienne [Mudposas
JTUCCOTTHAITUS paborta 1abopaToOpHO naboparopusiReleon
it paboThI (maTumk
AJIEKTPOITPOBOTHOCT
n);
56 CunbHble U ciiabble Jlaboparopuass | Kabuner Odopmnenue Hudponas
AJIEKTPOJIUTHI pabota 1a00paTopHO nabopatopusReleon
1 paboTHI (maTumx

AIIEKTPOTIPOBOTHOCT




n),

57 Brustaue Temneparypsl Ha JlaGopatopnas | Kabuner Odopmnenue Hudposas
JUCCOITUAITUIO paborta nabopaTopHO naboparopusiReleon
i paboThI (matumk
3JIEKTPOIIPOBOTHOCT
U ¥ TEMIIEPATypHI );
58 Brusinue xoHIIEHTpamm JlaGopatopnas | Kabuner Odopmnenue Hudposas
pacTBopa Ha JUCCOLMAITUIO pabota 1a00paTopHO nabopatopusReleon
i paboThI (matumk
3JIEKTPOIIPOBOIHOCT
n),
59 Bnusinue pactBoputens Ha Jlaboparopuass | Kabuner Odopmnenue Hudposas
JTUCCOITUAITUIO paborta nabopaTopHO naboparopusiReleon
i paboThI (matumk
3JIEKTPOITPOBOTHOCT
n),
60 Omnpenenenue pH pacTBopoB. Jlaboparopuass | Kabuner Odopmnenue Hudponas
pabora nabopaTopHO naboparopusiReleon
1 paboThI (maTuuk pH);
61 Peakuus HeliTpanuzanuu. Jlaboparopuass | Kabuner Odopmnenue Hudposas
B3aumopeiicTBre ruapokcuia paborta 1abopaTopHO naboparopusiReleon
HATpUs C COJITHOM KHCIIOTOM. i1 paboThI (matuuk pH);
61-62 | CoiicTBa OpOMHOI BO/IBI JlaGoparopnass | Kabuner Odopmiienne [Mudposas
paborta 1abopaToOpHO naboparopusiReleon
i paboTHI (1aT4MK ONTUYECKOU
TUIOTHOCTH);
63-64 | IlnaBieHne U KPUCTATUTN3AIUS JlaGoparopnast | Kabuner Odopmiienne [udposas
Cephl pabota 1a00paToOpHO nabopatopusReleon
1 paboThI (maTumx
TeMIepaTypsbl);
65-66 | lermmparamus coneit Jlaboparoprast | Kabuner Odopmirenne [udposas
pabota 71a00paTopHO nabopatopusReleon
1 paboTHI (maTumx
TEMIIEPaTyphbl);
«YTO0 MBI Y3HAJIM O XUMHUH?».
67 ‘ «YTO0 MBI Y3HAJIM O XUMHH?». ‘ 1 ‘ Kpyriblii cTon ‘ Kabuner ‘ Oecena




68

Kpyrasrii cron

«YT0 MBI Y3HAJIA 0 XHUMHH ?».

Kpyrisiii cron

Kabuuer

becena




