MHHHCTEPCTBO NPOCBEMEHHSA POCCHHCKON ®ENEPALINA

Komurer ofpazopanmns, Haykn u MoJoae:RHO0I H0aRTHKH Boarorpanckoii obaacru

OOO0IT apmuancTpannn HAOBIHHCKOro MyHHIHIAILHOIO paiiona Boarorpanckoii o6aacrn

PACCMOTPEHO

pykosoauTens MO
YHHTC/ICH eCTeCTBCHHO-
MATeMaTHYECKOI O LIHKIa

£ /P /-

Macaennuxona E.B.

nporokon Nel or «31»
asrycra 20234

MBOY Aaexcanaposckas COILI

COI'TACOBAHO

3am.nup?9’opa 0 YBP
/]

prs
j/(( Tunkona T.A.
npukai Ne81 or «31» apryvera

2023 r.

AONOJHHUTE/IbHASI OBHIEOBPA3ZOBATEJIbHAS
OBIHIEPASBHBAIOUAS [TPOTPAMMA
«XHMHS BOKPYI HAC»

c.Adexcanaposka-2023



HosicHuTeIbHAS 3aMIUCKA
HanpaB/jieHHOCTh NPOrpaMMbl — €CTECTBEHHOHAYYHAs!
Bo3pacr o0yuyarmuxcsi: ot 12 set g0 15 ner.
Cpoxk peanu3zanuu nporpammsl: 1 roa, 68 yaca.

Pabouas mporpamMma 3aHSATUN BHEYPOUHOU JEATEIBLHOCTH MO OMOJOTUU «XUMHS BOKPYT HAcy» MpeaHa3HayeHa JJis
OpraHU3alliy JTOMOJHUTEIHLHOTO 00pa3oBanusi oOyyvaromuxcs 7-9 knaccoB MBOY Anekcanaposckas COILLL.
Peanuzarnus nporpamMmbl o0ecrieunBaeTcss HOPMaTUBHBIMU JOKYMEHTAMMU:

1. ®enepanpubiii 3akoH oT 29.12.2012 No 273-®3 (pen. or 31.07.2020) «OO6 obOpazoBanuu B Poccuiickoii
®denepanum» (¢ U3M. U J101., BCTy. B cuiy ¢ 01.09.2020).

2.  Meronuyeckue  peKOMEHAALMHM MO  MPOEKTHUPOBAHUIO  JIONOJHUTENBHBIX  0OLIe00pa30BaTEIbHBIX
oOwepazBuBaromux nporpamm ot 18.11.2015. MunucrtepctBo 00pa3oBanusi u Hayku PO

3. Tlpodeccuonanbhsiii ctannapt «llemgaror (memaroruyeckasi A€SITEIBHOCTh B JOUIKOJIHHOM, HAYaIbHOM OOIIEM,
OCHOBHOM 00111eM, CPeTHEM 00I1IeM 00pa30BaHuM), (BOCIIUTATEIh, YUUTENh ))»

4. Ilpuka3z MunucrepctBa npocseiienus Poccuiickoit @enepanuun ot 9 Hoa0ps 2018 r. Ne 196 «O06 yrBepxaeHun
[Topsinka opraHu3alniuy U OCYIIECTBICHUS 00pa30BaTeIbHON

JESATEIBHOCTH IO TOMOJHUTENIbHBIM 0011€00pa30BaTEIbHBIM POrPaMMaM

5.®enepanbhbiit 3akoH oT 29.12.2012 Ne 273-03 «O06 ob6pazoBanuu B PDy»

6.DenepanbHbIi TPOEKT «Y crex Kaxaoro peoeHka» (yTB. 7 nexkadps 2018 r.)

JononnutenbHas oOuieoOpazoBarenbHas MNporpaMma «XHMHsL BOKPYT HAc» J1IaeT BO3MOMKHOCTb KaXJIOMy pPEOEHKY

MOJIy4aTh JOIMOJIHUTENbHOE 00pa3oBaHHE HCXOJS U3 €ro MHTEPECOB, CKIOHHOCTEH, CIOCOOHOCTEH M 00pa3oBaTelbHBIX



MOTPEOHOCTEH, OCYIIECTBISIEMBIX 3a mpeaenamMu (enepadbHBIX TOCYJAPCTBEHHBIX OOpa30BaTEIbHBIX  CTaHAAPTOB H
(benepalbHBIX TOCYIaPCTBEHHBIX TPEOOBAHMIA.

HampaBneHHOCTh TporpamMMbl  €CTECTBEHHOHAy4YHasl, IIOCKOJIbKY OHa TMpEearoJiaraeT yriyOJieHHOE H3y4YeHue
OPTraHUYECKON U HEOPTAHUYECKON XUMUU, PEIICHUE SKCIIEPUMEHTAIBHBIX U PACYETHBIX 3a7a4 MOBBILICHHON CIIO)KHOCTH I10
xumuu. CopepxaHue mporpammbl « XUMHsI BOKPYT HAc» MOMOXKET mojpocTtkam 13-15 mer pacmupuTh U yriayOuTh 3HaAHUS
10 XMMHH, YCOBEPILICHCTBOBATh YMEHUS UCCIIEN0BATh

B cucreMe ectecTBEHHOHAYyYHOTrO OOpa30BaHUs XUMHUS 3aHUMAET BAXKHOE MECTO, OMNpPEJEIsIeMOE POJIbI0 XMMUYECKOU
HayKH{ B MO3HAHUM 3aKOHOB MPHUPO/IbI, B MATEPUATILHOM KU3HU O0OIIeCTBA, B PEUICHUH TJIO0AIBHBIX MPOOJIeM YeJIOBEUECTBa,
B (popMHUpPOBaHUN HAYYHOU KapTUHBI MUpA.

JlonosiHuTeNbHAsT 00IIe00pa3oBaTeabHas MporpaMMa «XuMHUsS BOKPYT HAac)» CO3/laHa, YTOOBI B MPOIECCE MOJy4YCHUs
JIOTIOJTHUTEJIBHOTO XMMHYECKOTO O0Opa3oBaHMs ydalluecs NPUOOpeNrd XUMHUYECKHE 3HAHWUA O 3aKOHAX W TEOPHsX,
OTPAXKAIOUIUX OCOOEHHOCTH XUMUUYECKOW (POPMBI JBIXKCHHUST MaTepuu, MPUOOpPEM YMEHHUST UM HaBBIKM B TOCTAHOBKE
XUMHUYECKOTO IKCIIEPUMEHTA, B paOOTE C HAYYHOM U CIIPABOYHON JTUTEPATYPOd, HAYUUITUCH JIEJIaTh BHIBOIBI IPUMEHUTEIHHO
K KOHKPETHOMY MaTepuaiy u 0oJiee oOIIie BHIBOJBI MUPOBO33PEHUYECKOTO XapakTepa. M3yueHne XuMUu oMoraeT MoHSTh
001111e 3aKOHOMEPHOCTH TIpoliecca MO3HAHUS MPUPOIbl YETOBEKOM, METO/bl AHAJIOTUU U DKCIIEPUMEHTA, aHAJIU3 U CUHTE3
MO3BOJISIIOT MOHSATH HAYKY BO BCEM €€ MHOTOOOPa3UHu.

XUMHUYECKHE 3HAHUSI HEOOXOIUMBI YUalTUMCSI B IOBCEAHEBHOM KU3HU, MPOU3BOJICTBEHHON JIEITEIHLHOCTH, IPOIOKCHUS
oOpa3oBaHMsI W TIPAaBWJIBHOW OPHUEHTAIIMM TOBEICHUS B OKpyxkaromed cpene. [Iporpamma «XuMus BOKpYr Hac » JaeT
yYalyMcsi BO3MOXKHOCTh BBIOpaTh MPpOuib 00ydeHHUs, MOMOJHUTh 3HAHUS O MPOQECCUsX, PACIIUPUTh 3HAHUS TPEeIMeTa

XUMHUU, HEOOXOIUMBIC JIJIS TTOTYUYEHHUS TaJIbHEHIIIEro 00pa3oBaHusl.



JlomonHuTenbHAS 001Ie00pa3oBaTeabHas MporpaMMa « XMMHUsl BOKpYT Hac" cocTaBieHa ¢ yueToMm obopyaoBanus "Touka
pocTta".

HoBu3Ha nporpaMMbl COCTOUT B JIMYHOCTHO-OPUEHTUPOBAHHOM 00ydeHHUU. PoJib yunuTenss COCTOUT B TOM, YTOOBI CO3AaTh
KaXI0MYy 00y4aroleMycs BCe YCIOBUSA, U1 HauOoJiee OTHOTO PACKPBITUS U peau3aluu ero cnocoonocreil. Co3ars Takue
CUTYallMH C UCIIOJIb30BAHUEM PA3IMUHbIX METOJIOB O0yUEHUSs, IPU KOTOPBIX KaXIbIil 00yUaronIuiics mpuiaraeT COOCTBEHHbIE
TBOPUYECKUE YCUIIUS U UHTEJUIEKTYaJIbHbIE CIIOCOOHOCTH MPH PEIICHUN OCTABJICHHBIX 3a/1ad.

AKTYaJbHOCTBH IPOrpaMMbl «XHMHsI BOKPYT HAac» CO3/laHa C LEIbl0 (OPMHPOBAHUS MHTEpPECAa K XUMUH, PACIIMPEHUS
Kpyro3opa yvamuxcs. OH OpUEeHTHpPOBaH Ha ydaumxcsa 7-9 KiiaccoB, TO €CTh TaKOI'O BO3pacTa, Korjaa pedsraM CTaHOBUTCS
MHTEPECEH MUP, KOTOPBIM UX OKPYKAaeT U TO, YTO OHU HE MOTYT OOBSICHHUTb, a CIIEL[UAIbHBIX 3HAHUM €llle He XBaTaeT. [leTu ¢
POXKJIEHUS OKPYKEHbBI PA3JIMYHBIMU BEILIECTBAMH U JOJDKHBI YMETh 00paliaThCsi C HUMHU.

IMenarornyeckasi mes1eco00pPa3HOCTh MPOIrPaMMBbI CBSI3aHA C BO3PACTHBIMU OCOOEHHOCTSMHM JIETE€H JTaHHOTO BO3pacTa
13-15 ner: nr0003HATENBHOCTh, HAOMIOAATENLHOCTDh, HMHTEPEC K XHUMHUYECKHM TIpoIleccaM; >KeTaHueM paboTaTh C
71a00paTOpHBIM 000pYyIOBaHUEM; OBICTPOE OBJIAJCHUE YMEHUSAMH U HaBbIKaMU. Kypc HOCUT pa3BUBaIOILy10, 1€ATEILHOCTHYIO
Y IPAKTUYECKYIO HAIIPABJIEHHOCTb.

Heas nmporpammbl: ®opMUpOBAHKE Yy ydalUuXcs TITyOOKOr0 U YCTOMYMBOIO MHTEpPECA K MUPY BEIIECTB M XUMHUYECKHX
MpeBpalIeHUH, TPUOOpeTeHnEe HEOOXOAUMBIX MPAKTUUYECKUX YMEHUN U HaBBIKOB IO JJAOOPATOPHOM TEXHUKE.

3amayu XMMHYECKOI0 KPYKKa

- pa3BUTh MO3HABATENIbHbIE MHTEPECHl M HMHTEJUIEKTYalbHbIE CIHOCOOHOCTH B MPOLECCE MPOBEACHUS XUMHYECKOIO
HKCIIEPUMEHTA, CaMOCTOSTEIbHOCTh MPHOOPETEHUsT 3HAaHWM B COOTBETCTBUM C BO3HHUKAIOUIUMHU  KU3HEHHBIMU
MOTPEOHOCTSIIMU;

- Pa3BUTDH y‘-Ie6HO-KOMMYHI/IKaTI/IBHLIe YMCHUA,



- (opmupoBanue ymeHmsi HaOMOMATh U OOBSICHATH XHUMHYECKUE SIBIICHUS, MPOUCXOIAIINE B TPHUPOAE, OBITY,
JEMOHCTPUPYEMBIE YUUTEIIEM;

- (opmupoBaTh yMeHHE PabOTaTh C BEIIECTBAMH, BBHITIOJHATh HECIOXHBIE XUMHYECKUE OIBITHI, COOJI0IaTh MpaBUiIa
TEXHHUKH 0€30MIaCHOCTH;

- BOCIIUTBHIBATH JIEMEHTHI KOJIOTHYECKON KYJIbTYPHI;

OTan4YuTebHON 0CO0EHHOCTBIO TaHHON MPOTPaAMMBI SIBJISICTCS TO, YTO 3aHATHS MPEAINoaraloT HE TOJbKO M3Yy4YEHUE
TEOPETUYECKOTO MaTepualia, OHU TaK)Ke€ OPUEHTUPOBAHBI HA PA3BUTHE MPAKTUYECKUX YMEHUN U HABBIKOB CAMOCTOSITEIHLHOM
AKCIIEPUMEHTAJIbHOW W HCCIEI0BATEIBbCKON NESITENBbHOCTH yyamuxcs. Pebsta HaydaTcsl CTaBUTh MPOCTEUINNE OIBITHI,
paboTaTh C peakTHUBaAMHM, IUIAHUPOBATH CaAMOCTOSITEIBLHYIO PabOTy Hajd BbIOpaHHON Temoul, 0OPMIISATh MPAKTUUECKUE
padoTHL.

DopMbI 3aHATHI:

-I'pynnoBas - UnauBnyanpHas

Ilinanupyemblie MeTanpeIMeTHbIE M JUYHOCTHBIE Pe3yJIbTAThI 0CBOCHUA KPYKKA «XUMHSA BOKPYT HAC»
JINYHOCTHBIE pe3yJIbTAThI:

- c(hopMUPOBAHHOCTH MMO3HABATENBHBIX HHTEPECOB, MHTEIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN yyaluxcs;
- CaMOCTOSITENIbHOCTh B IPUOOPETEHNU HOBBIX 3HAHUM U MPAKTHUECKUX YMEHUH;

- MOTHUBaLU 00pa30BaTENbHON AEATEIBHOCTH IKOJILHUKOB Ha OCHOBE JINYHOCTHO OPUEHTUPOBAHHOTO MOJIX0/1a;
MeranpeamerHsbie:

Pezynamuenvie YV/I:



CaMOCTOSITENIBHO (POPMYITUPOBATH TEMY U II€JI YPOKa;

COCTaBIISITh MJIAH petieHus yueOHO#l mpoOIeMbl COBMECTHO C YUUTEIIEM;

pa6OTaTB I10 IIaHY, CBCPsAsA CBOU HCﬁCTBHH C OCJIbIO, KOPPCKTUPOBATHL CBOIO ACATCIIBHOCTD,

B JMAJIOTE C YYUTEJIEM BhIpaOAThIBATh KPUTEPUH OLECHKU M OMpPEIEATh CTENEHb YCIEITHOCTH CBOEH pabOThl U pabOThI
IpYrux B COOTBETCTBUU c TUMU KPUTEPUAMHU.

lloznaeamenvnvie YV/I:

nepepadaThIBaTh U MPeoOpPa3oBbIBATH MH(OOPMALIUIO U3 OJHON (hOPMBI B APYTYIO (COCTABIATH IJIaH, TAOIUILY, CXEMY);

IMOJIB30BATLCA CIIOBAPAMU, CIIPABOYHHUKAMM,

OCYIICCTBJIATDh aHAJIN3 U CUHTC3,

YCTaHABJIMNBATb MPUYIMHHO-CICACTBCHHBLIC CBA3H,

- CTPOUTH paccyxaeHus;

KommynukatuBubie YV /1
- BBICKa3bIBaTh U 0OOCHOBBIBATh CBOIO TOUKY 3PEHUS;

- CJIylIiaThb M CJIbIIIATh APYTUX, MBITATHCA HPUHUMATL UHYIO TOYKY 3PCHUA, OBITH TOTOBBIM KOPPCKTUPOBATH CBOIO TOYKY

3pCHHS;

- JOKJIaJAbIBATh O PE3yJibTaTaX CBOCI'O MCCIICAOBAHUA, YH4AaCTBOBATL B IAUCKYCCHUHU, KPATKO H TOYHO OTBCYHATH Ha

BOIPOCHI, HCIIOJIb30BATh CIIPABOYHYIO JINTEPATYPY U JIPYrue UCTOUHUKU UH(POPMALINH;

- J0roBapuBaTbCA U IPUXOAUTH K 06meMy PCIICHUTIO B COBMECTHOM ACATCIIbHOCTHU, 3a1aBaThb BOIIPOCHI.



IIpeameTHbIe pe3yabTaThl:

B nosmnasamenvHou cghepe: — naBaTh OINpPEAENCHUS HM3YyYEHHBIX TMOHATUH; — OMHUCHIBATH JEMOHCTPALIMOHHBIE U
CaMOCTOSTENbHO MPOBEJACHHBIE IKCIIEPUMEHTBI, UCIIOJIb3YSI JUIsl 3TOTO €CTECTBEHHBIN (PYCCKUM) SI3bIK U SI3bIK XUMUH;, —
KJIaCCU(PUITMPOBATH M3yUYCHHBIE OOBEKTHI U SIBJICHUS; — JIeJaTh BEIBOABI U YMO3AKITIOUCHUS U3 HAOJIOICHHUM, N3yUYEeHHBIX
XUMUYECKUX 3aKOHOMEPHOCTEH; — CTPYKTYPHPOBATh U3yUYECHHBINH MaTepual U XUMUUECKYI0 HH(OPMAIUIO, TOTYYECHHYIO

U3 JpyIrux UCTOYHUKOB,

B yennocmno-opuenmayuonnou cgpepe: — ananu3npoBaTh U OLIEHUBATh MOCIEACTBUS JUIsl OKPYKatoLed cpeibl ObITOBOM
U MIPOU3BOJICTBEHHOM AEATEIBbHOCTH YEJIOBEKA; — Pa3bICHATh HA MPUMEPAX MATEPUAIBHOE €IMHCTBO M B3aHUMOCBS3b
KOMIIOHEHTOB >KUBOM U HEKUBOU MPUPOJIBI U YEJIOBEKA KaK BAXKHYIO YaCTh 3TOT0 €UHCTBA; — CTPOUTH CBOE TIOBEJICHUE

B COOTBCTCTBUM C ITPUHOUITIAMU 6Cp€)KHOFO OTHOHICHHA K ITPHUPOJC.

B mpyooesoii cghepe: — miaHupoBaTh M MPOBOJWTH XUMHUYCCKHUN OKCICPHUMEHT; — HCIIOJb30BaTh BEIISCTBA B

COOTBCTCTBHUHU C UX MMPCAHAZHAUYCHUECM N CBOﬁCTBaMH, OIMMCAHHBIMH B MHCTPYKIHUAX 110 IIPUMCHCHUIO.

B cghepe b6ezonacnocmu srcusnedesmenvbHocmu. — OKa3bIBaTh MEPBYIO MOMOIL TIPU OTPABJICHUSNX, 0XKOTaX M JIPYTUX

TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYI0BAHUEM.

BBenenne. O3HakoM/IeHHe ¢ KAOMHETOM XUMMHU M U3yYEeHHE NIPABUJI TEXHUKHU 0€30I1aCHOCTH

Hemuoro u3 uctopuu xumuu. Anxumusi. XuMHs BUepa, CEroJHs, 3aBTpa. TexHuKa 0e30MacHOCTH B KaOMHETE XHUMHHU.
JlabopaTopHoe 00OpyAOBaHME. 3HAKOMCTBO C Pa3AaTOYHBIM OOOpPYAOBaHUEM ISl MPAKTUUYECKUX M JIaDOPATOPHBIX
pabot. Ilocyna, e¢ Buabl u HazHaueHue. PeakTuBbl U ux Kiacchl. OOpallleHHue ¢ KUCIOTaMH, IIeI0YaMH, SAOBUTHIMU

BellecTBaMU. Mepbl TEpBOM MOMOIIM MPH XUMHUYECKUX OXKOTax W OTpaBlieHUsX. BripaboTka HaBBHIKOB Oe30macHOU



pabotel. [lemMoHcTpamwms. YauBuTenbHbIE ONBITHL. JlabopatopHass pabGoTa. 3HAKOMCTBO C OOOpYAOBAaHHEM IS
MPaKTUYECKHUX U JTAOOPaTOPHBIX PaboT.

«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 OUMCTKU BOJBI: OTCTaBaHUE, PUIbTpOBaHUE, o0e33apaxkuBanue. CTOIOBbIN
YKCYC U YKCycHasi scceHuusa. CBOWCTBa yKCYCHOM KHCIOTHI M ee ¢u3nojornyeckoe BozjaeiicTBue. [IutbeBas coja.
CgoiicTBa U mpuMeHeHue. Yaii, cocTaB, CBOWMCTBA, (PU3MOJIOTHUYECKOE JCHCTBHE HA OPraHU3M 4ejaoBeka. MbUIO WU
Mb1a? OTIIHUME XO3SMCTBEHHOTO MbUIA OT TyasieTHOro. LllenoyHoil xapakrtep XO3sMCTBEHHOTO MbUIa. CTHUpaIbHBIE
MOPOILIKK M JIPyTHEe MOMIIue cpeacTBa. Kakue mOpoliku camble omnacHble. Hamo M omacatbCs >KUAKUX MOIOLIUX
cpeactB. JlochoHBI, TyXH, KpeMbl U Tmpouas mnapdromepus. Moryt Jid NpelcTaBisTh OMNACHOCTb KOCMETUYECKHUE
npenaparbl? MOXHO JIn caMOMy HM3rOTOBUTH nyxu? MHorooOpasue JeKapCTBEHHBIX BerlecTB. Kakue jiekapcTBa Mbl
0OBIYHO MOKEM BCTPETUTH B CBOEH JoMaliHel anTeuke? ANTeuHbId o U ero cBoiicTBa. [louemy Hoxa Hamo nepkaTh B
IJIOTHO 3aKyNOPEHHOW CKIISIHKE. «3€JIeHKa» WIM PacTBOp OpWILTMaHTOBOrO 3eiieHoro. llepekuch Bojgopoaa u
ruaporneput. CBOMCTBa NEPEKUCH BOAOPOAA. ACIHUPUH WIH AlETUICAIUIMIOBAs KUCIOTa U €ro cBoicTBa. OmacHOCTh
npu npuMeHeHuu acnupuHa. Kpaxmai, ero cpoiicTBa u npumeHeHue. OOpa3oBaHHE Kpaxmayia B JIICThSIX PacTEHUM.
I'mroko3a, ee cBOMCTBA U MpUMEHEHHUE. MaprapuH, CIMBOYHOE U PACTUTEILHOE Maciio, cajo. Yero Mbl 0 HUX HE 3HAaeM?
PacTtutenbHbIe U )KMBOTHBIE MacJa.

Jlabopatopnas pabora 1. CoiicTBa BemiecTB. Paznenenue cMecu KpacuTeNe.

Jlabopatopnas pabota 2. CoiicTBa Boabl. [Ipaktudeckas padoral.OuncTka BOIbI.

Jlaboparopnas padota 3. CBOMCTBa YKCYCHOUM KHUCIIOTHI.

Jlabopatopnas pabota 4. CBOMCTBA TUTHEBOM COJIBI.



JlabopatopHas pabota 5. CBOICTBA Hasl.

JlabopaTtopHas pabota 6. CBOICTBa MbLIA.

Jlabopatophas pabora 7. CpaBHeHHE MoromuX cBoMcTB Mbuta 1 CMC.
Jlabopatopnas pabota 8. U3roToBUM AyXu camu.

JIabopatopHas pabota 9. HeoObluHbIe CBOMCTBA TAKUX OOBIYHBIX 3€JIEHKH U HOJa.
Jlabopatopnas padota 10. [Tosrydyenue Kuciopo/ia u3 MepeKkucH BoI0poa.
JlaGoparopHaspabotal 1. CBolicTBa acnupuHa.
JlabopatopHasipabotal2.CBoiicTBa kpaxmana.

Jlaboparopnas padotal3. CBoiicTBa ITIOKO3HI.

JlaboparopHasipabotal4. CBolCTBa paCTUTENHHOTO U CIMBOYHOTO MacCell.
«YBJIeKaTeJbHasi XUMMS IS IKCIIEPUMEHTATOPOBY»

Cumnatuueckue 4YepHuia: Ha3HaAYeHHUE, MPOCTEHIINE PEIIETTHI.

CocraB akBapenbHbIX Kpacok. [IpaBuiia oOparieHust ¢ HUMHU.

Hctoprst MBUIBHBIX ITy3bIpeil. @U3MKa MBUIBHBIX ITY3bIPEH.

CocTtaB MIKOIBHOTO METIA.

Nunukaropsl. I3MeHeHNE OKpACKU MHANKATOPOB B PA3IMYHBIX CPEJax.
JlaboparopHas pabotal5. «CekpeTHble YepHUIIAY.

JlabopaTtopHas pabotal6. «Ilomydenne akBapeIbHBIX KPACOKY.
JlabopaTtopnas pabotal 7. « MBIITBHBIE OMBITHD).

JlaGoparopnas pabota 18. «Kak BbIOpaTh MIKOJIBHBIN ME.

JlabopaTtophas pabota 19. «3rotoBneHne NIKOIHHBIX METKOBY.



JIabopartopnas padorta 20. «OnpeneneHue cpeasl pacTBOpa ¢ TOMOIIBIO HHAUKATOPOBY.

JlaGopatopHass pabora 21. «IlpuroroBieHne pacTUTEIbHBIX WHAMUKATOPOB W OIpeAeTeHHEe ¢ moMomibio Hux pH
pacTBopay.

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

Teopus. IlpeseHtanuss Kypca: LEeIM M 33Jayd, OpraHuM3auMs 3aHATHM M ux coeuuduka. Ilpenmer xumum.
[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.
Bxonnast nuarHoctuka. AHKeTa «3Har — He 3HaK0. YMEIo — He yMeto». 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 - NepBblid
00BEKT M3yueHHs uenoBeka. [IpeBpamieHue BewIeCcTB ApYr B Apyra. Xumudeckas peakuus. llpusHaku u ycioBus
TEYEHMS] XUMUYECKUX pPeakiui. 'opeHbe - oaHa U3 NMEepBbIX XMMUYECKUX PEaKIUM, U3BECTHBIX 4elloBeKy. Poib orus B
CTaHOBJICHUM uesoBeka. Jlerenapl u Mudsl 00 orte. BeniecTBa roproune v Heroprouue. M3ydenue peakiiy 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
cBoiictBamu. [Ipaktuueckue padotsl: 1. M3ywyaem cBoiicTBa BemiecTB. 2. [IpoBOaUM XMMHUYECKHE PEAKLMU C LIEJIBIO

BBIABJICHUS ITPU3HAKOB U YCJIOBI/Iﬁ TCUCHUS XUMUYCSCKOMN peaKnuu. 3KCKprI/I$I B alITCKY.



HN3y4deHnue cocTaBa BelecTBa - HEHTPAJIbHOE 3BEHO XMMUM.

Teopus. 13 uero coctosT Bemecta? Jlennmo Jiv BEMECTBO 0 OECKOHEUHOCTU? ATOM - HeJieiMMasi 4acTulla, COCTaBHast
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. UnCThIC BemecTBa U CMECH.
OpHoponHble UM HeogHOKpaTHble cMmecu. (CnocoObl  pa3lBOGHUsS CMeced: oOTcTauBaHuE, (QUIBTpOBaHUE,
MepeKPUCTAILIN3AIINS, TIEPETOHKA, XpoMaTorpadusi.

[IpakTtuka. Jlabopatopubie pabotel: 1. Mopaenupyem xumudeckue Qopmynsl. 2. ['otoBum cmecu. Ilpaktuueckue
paboter: 1. OuncTka noBapeHHOW coju (GUIBTPOBAHMEM U BbIMapuBaHueM. 2. Ou4uWCTKa MEAHOrO0 KyIopoca
nepekpuctaunsanud. [longsenenue ntoros moayns. Mrpa-sukropraa « XuMusi BOKPYT MEHS.

Kakue 0b1BalOT BelecTna.

Teopus. Knaccudukarus BemecTB Ha MPOCThIE W CIOXKHBIE. [lefeHne mpocThIX BEMIECTB 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 BBITECHEHUS BOJbl. OrpeneneHue kuciopoaa. ['openue cepsol, yriisd U xkele3a B kuciaopoae. Bomopon - camblii
nerkui ra3. Ucropust ero otkpeitus. ['openune Bomopoaa "I'pemyuas cmech". OmnpeneneHue BOAOPOAA, MOTYyYEHHUE.
VYrnekucineiii ra3. [lonyuenue ero u3 Mpamopa uiu mena. OnpeaeneHue YrieKUuciaoro raa ¢ moMoIIbl0 U3BECTKOBOM
Bojibl. CocTaB Bo3ayxa. M3ydenue cocraBa Bo3ayxa. Ponb A.JlaByaswe. [lonsiTue 06 nHepTHBIX razax. HeoH, apros, ux
npuMeHenne. Kuciorel. Kucnotel B mpupojie. PacTBopenure KucioT B Bojie. JleHCTBHE CEpHOM KUCIOTHI HA TKaHb. Mepbl
MIPEIOCTOPOKHOCTH TIPH paboTe ¢ KucioTamu. JlelicTBue KUCIOT Ha HHAMKATOphl. OcHOBaHUs. PacTBOpeHrne ocHOBaHU
B Bojie. lllenoun. JleiicTBue mienoyeit Ha OpraHU3M 4YesoBeka. Mepbl IPEAOCTOPOKHOCTH MPU pabOTe CO IIeI0YaMHu.

HeiictBue menoueid Ha uHAukatopbl. Comu. Kakue OwiBator comu? Comu B mpupone. IloBapennass conb. Ponb



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

[IpaxTtuka. JlabopaTtopHsle pabotsl: 1. M3ydyaem cBolicTBa MetamioB. 2. PaccMaTpuBaHue CIUIaBOB MEIW U XkKeyesa. 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
OmpeneIsieM KUCIOPOo1 U Boiopo. 16 2. M3yuaem cBOIICTBA METAIIIOB.

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 TEYEeHHs XUMHUYeckoil peakuuu. CoctaB BemiecTB. Xumuueckas (opmyna. BamentHocts. Onpenenenue
BaJICHTHOCTH 110 XUMUYECKOU popmyrie. 3aKOH COXpaHEHHS MacChl BEIIECTB. XUMUUECKHE YPaBHEHHUS.

[Ipaktuka. Ilpaktuueckass pabota «lIpeBpamienust BemecTB Jpyr B japyra», «OnpeaelieHne BaJICHTHOCTH IO
XUMHUYECKON (QopMyie», «3aKOH COXpaHEHUsI MAacChl BeliecTB». Perenue xummueckux ypaBHeHui. [loaroroBka k
KoJutokBuyMmy. [lonsenenune ntoroB Moayss. KostokBuym «S3b1k Xumum.

N3yyaem xumMn4eckue peakumu.

Teopus. CymHOCTh XUMHUYECKOW peakiuu. THIbI XUMUYECKUX PEAKIINil: pa3JioKeHus, 3aMeleHns 1 ooMeHa. Peakiumn
9K30- U SHAOTepMuYeckue. Peakiuu oopatumbie 1 HeoOpaTuMbie. CKOPOCTh XUMUUYECKUX peakiuid. 17

[Ipaktuka. JlaGopatopHbie ombIThl: 1. Pa3nokeHue mamaxuTa MpU HarpeBaHud. 2. 3aMelIeHHE MeIu B PacTBOpE
xjopuaa Meau (2) sKeae3oMm.

MHoroo0pa3ue BelecTs.



Teopusa. Knaccudukamuss m cBoiicTBa BemecTB. MHorooOpasue BemiecTB. Kiaccudukanus BemecTB MO COCTaBy.
Oxcunpl, ux cocras. [loiyueHre OKCHIIOB peakUed TOpPEeHHsI MPOCThIX U CIOXKHBIX BeniecTB. CoCTaBlIeHHE YpaBHEHUI
pEaKuuu TOPEHUS CJIOKHBIX BEIIECTB. Y CIIOBUS BO3HUKHOBEHHS U NPEKpALICHUS TOpeHUs. MEeIJIEHHOE OKHUCIIEHUE.
Meps!l npeaynpexaeHus noxxkapon. Knaccudukaiiys OKCHIOB Ha OCHOBHBIE, KHCIOTHbIE, amMm(poTepHbie. Kucnotel, ux
cocTaB, KiaccHU(UKaIMs Ha KHUCIOPOJOCOJEpKalue U OECKUCIOPOJHbIE, Ha OJIHOOCHOBHBIC, JABYXOCHOBHBIE H
TPEXOCHOBHBIE. KHCIIOTHBIM OCTaTOK. Bal€HTHOCTH KUCIOTHOTO OCTaTKa, POJb KUCIOT Ui OPraHU3MOB PACTEHHM,
KUBOTHBIX M 4enoBeka. OCHOBaHMs, UX cocTaB. [ mapookcorpymnma. Illenoun u HEpacTBOpUMBIE B BOJIE OCHOBAHMA,
cocTaBiieHMEe (OpMyJl COJEeil MO BaJEHTHOCTH METajula U KHUCIOTHOTO ocraTka. Kiaccugukaius cojieli Ha cpeaHue,
KUCIIbIE M OCHOBHBIE. [IumieBas cola W ManaxuT Kak NPUMEPBl KUCIOW M OCHOBHOM COJIEM, COJIM OPraHU3MBbI B
OpraHM3Me 4yejoBeKa. Peakius HelTpamm3anuu.

[Ipaktuka. Jlaboparopasie pabotel: 1. PaccmoTpenue o0pa3oB OKCHUIOB, OCHOBaHMM, cojeil. 2. HccnemoBanue
MPOAYKTa TOpeHus yris B kuciopoje. 3. O3HaKOMJIEHHE CO CBOMCTBAMU THJPOKCUJIOB HATPUs, KalblMs, Meau (2) win
xenesa (3). 4. BsaumoaeiicTBue 1menoyeii ¢ KucioTamu. 5. BzaumoaeiicTBie HEpacTBOPUMBIX OCHOBAHUH C KUCIIOTAMHU.
ATOM - COCTaBHasi YacCTh BEILIECTB.

Teopusa. AtoM. CnoxHblii coctaB atoma. OTKpbITHE 3JIEKTpOHOB B aroMe. OmbIThl J.Pesepdopraa mo OTKPHITHIO
aTOMHOTO sipa. 3apsa aroMHoro siipa. Mozaenu atomoB. [lnanerapnast mogens aroma 3.Pezepdopaa. AGcomoTHas U
oTHocuTenbHass atomHas macca. CocraB simep aromoB. [Iportonsl. HelTponsl. M3o0Tombl. XHUMHUYECKUN DJIEMEHT -
Pa3HOBUAHOCTh aTOMOB C OJMHAKOBBIM 3apsaoM sjpa. [lonstue o0 nonax. Ilpaktuka. M3rotoBnenue Monaeian atoma.
ITonsenenne urtoros Moayist. Kpyrieiit ctos «B3riisig Ha MUp BOKPYT HAC € IIOMOILBIO XUMUN.

«YTo MbI y3Ham o xumuu?» O06001IeHNEe KypCa.



mbu1a u CMC.

i paboTHI

Ne Tema Kou-Bo ®opma Mecto dopma Hara OoOopynoBanue
n/n 4acoB 3aHATHA NMPOBeACHUA koHTpoass | I[lnan | Dak
T.
BBenenue
1-2 BBoanslii nnctpykrax no Th 2 becena Kabuner
IIPH TIPOBEICHUU
1abopaToOpHBIX PadoT.
O3nakomnenue ¢ KAGUHEMOM XUMUU U U3YUeHUe NPAGUT MEXHUKU He30nacnocmu
3 [Tpubops! 115 HAYIHBIX 1 becena Kabuner
HCCIIEOBaHUMH,
nabopaTtopHoe 000pyIOBaHUE
4 N3yuenune npaBui TEXHUKU 1 [Ipaktuueckoe | Kabuner 3auer
0e301acHOCTH 3aHATHE
«BemecTBa BOKpYr Te0s1, OTJITHUCH!»
5-6 CoiicTBa BemiectB. Paznenenne | 2 Jlaboparopuoe | Kabuner Odopmnenue
CMECH KpacuTenei. 3aHATHE 1a00paTopHO
TO 3aHSITHSA
7 CaoiicTBa Bozbl. OuncTka Boabl. | 1 JIaGoparopnoe | Kabuner Odopmiienue
3aHsTHE 1abopaTopHO
ro 3aHATHA
8 CBolicTBa YKCYCHOM KHMCIIOTBHI. 1 JlaGoparopnoe | Kabuner Odopmiienue
3aHsTHE 1abopaTopHO
ro 3aHATHSA
9 JIaGopartopHas paborta 4. 1 JIaGoparopnoe | Kabuner Odopmiienue
CBoiicTBa MUTHEBO COJIBI. 3aHATHE 1a00paToOpHO
TO 3aHITHA
10 JlabGopaTopHas paborta 5.1 Jlabopatopnoe | Kabuner Odopmnenue
CoiicTBa yasi. 3aHATHE 1a00paTopHO
rO 3aHITHA
11-12 | JTabopaTopHas pabota 6.2 Jlaboparopuass | KaOuner Odopmienue
CpoiictBa Mbl1a. M3rotoBneHue pabota 1a00paTopHO
MbIJIa B IOMAIIHAX YCIIOBHSIX i paboTHI
13-14 | JlaGopaTopHas pabota 7.12 JlaGoparopnast | Kabuner Odopmiienne
CpaBHEHHE MOIOIIMX CBOWCTB paborta 1abopaTopHO




15-16 | JIaGoparopHas paborta 8. JlaGopatopnas | Kabuner Odopmnenue
N3rotoBuM ayxu camu. paborta nabopaTopHO
1 paboThI
17-19 | JlaGoparopnas paboTa 9. JlaGopatopnas | Kabuner Odopmnenue
HeoObr4HbIe CBOKCTBA TAKUX paborta nabopaTopHO
OOBIYHBIX 3E€JIEHKU U Ho/a. 1 paboThI
20 JlabopaTtopHas padora 10. JlaGopatopnas | Kabuner Odopmnenue
[Tonydenue kucnopoia u3 paborta nabopaTopHO
MEPEKHUCH BOJIOPO/IA. 1 paboThI
21 JlaGopaTopHaspaborall. Jlaboparopuass | Kabuner Odopmnenue
CaoiicTBa aciupuHa. paborta 1abopaTopHO
1 paboThI
22 JlaGopaTopHaspaboral2. Jlaboparopuass | Kabuner Odopmnenue
CaoiicTBa Kpaxmaiia. paborta 1abopaTopHO
1 paboThI
23 JlaGopaTopnas  pabora  13. Jlaboparopuass | Kabuner Odopmnenue
CBoiicTBa TTIOKO3HI. pabora 1abopaTopHO
i paboThI
24-26 | JlaGopatopHasipabotal4. JlaGoparopnas | Kabuner Odopmiienue
CBoiicTBa  pacTUTEIBHOTO | paborta nabopaTopHO
CJIMBOYHOT'O Maced. i paboThI
Xumus B ObITY
27 Buipl OBITOBBIX XUMHUKATOB [Ipaktnueckoe | Kabuner Odopmnenue
3aHSTHE 3aHSTUS
28 PaznoBUHOCTH MOFOTIHX [Ipaktnueckoe | Kabuner Odopmnenue
CpeACTB 3aHATHE 3aHSITHS
29 Crnmuku u 6ymara: OT UCTOPHH [Ipaktuyeckoe | Kabuner Odopmiienne
M300pEeTEeHNs 10 HAIIUX THEeH 3aHATHE 3aHSITHS
30 HcTopus cTexiionenus. [Mpaktnyeckoe | Kabuner Odopmiienne
3aHSTHE 3aHSITHS
31 Kepamuka: ot ncropun [Ipaktuyeckoe | Kabuner Odopmiienne
M300pEeTEeHNs 10 HAIUX THEeH 3aHATHE 3aHITHS
32 XUMHS 1 KOCMETHIECKUE [Ipaktnueckoe | Kabuner Odopmnenue
cpeacTsa 3aHATHE 3aHSTHS
33 [TpakTuyeckas pabora Neb. [Ipaktuyeckoe | Kabuner Odopmiienne




BriBeieHue MsATEH prKaBYMHBI, 3aHATHE 3aHATHUS
YEPHUII, KUPA
«YBjeKkaTeJbHasi XUMHUS I IKCIIEPUMEHTATOPOB)»

34 Cumnaruyeckue YepHHJIIA: JlaGoparopuast | Kabuner Odopmiienne
Ha3HAYCHUE, npocreiime pabora 71a00paTopHO
pElenTHL.. Jlaboparopuas 1 paboTHI
paborals. «CekpeTHble
YepHUIIAY.

35-36 | UcTopusi MBUIBHBIX Iy3bIPEH. Jlaboparopuas | Kabuner Odopmnenue
@u3KKa MBUIBHBIX ITY3bIPEH. pabora 1abopaTopHO
JlaGopaTopHas paboral7. 1 paboThI
«MBLIbHBIE OIBITBIY.

37-38 | CoctaB  WIIKOJIBHOTO  Mela. Jlaboparopuass | Kabuner Odopmnenue
JlaboparopHast pabora 18. «Kaxk paborta 1abopaTopHO
BBIOPATH IIKOJIBHBIA MEID». i paboThI

Jlabopatopnas  pabdora  19.
«U3roToBnenue HIKOJIbHBIX
MEJIKOBY.

39-40 | Jlaboparopunass  pabora  20. Jlaboparopuass | Kabuner Odopmrnenue
«OrmpeneneHue cpeasl pacTBopa paborta n1abopaTopHO
C TMIOMOIIIBIO HHAUKATOPOBY. 1 paboTHI

Nunukatopsl. HN3menenue
OKpacKu WHIUKATOPOB B
Pa3IMYHBIX Cpeaax.
JlabopaTopnas  pabora  21.
«[IpuroroBiieHUE PaCTUTEITBHBIX
WH/INKATOPOB U OTpEACICHUE C
nomoltsio HUX pH pactBopay.

41-42 | JlabGoparopHas paboral6. Jlabopatopnas | Kabuner Odopmnenue
«[Tomyuenue aKBapeIbHBIX paborta n1abopaTopHO
Kpacok». CocTaB akBapeIbHbBIX 1 paboThI
kpacok. IIpaBmia oOpamieHus c
HUMH




CBolicTBa BellecTBa

43-45 | Mup Tak HHTEpECEH, HO KaK €ro [Ipaktnueckoe | Kabuner dorooTUeT
MIOHSITh 3aHATHE
46-48 | CpoiicTBa BEIIECTB, [Ipaktnueckoe | Kabuner
MIpEeBpALICHH BEILIECTB APYT B 3aHsTHE
Apyra
49-51 | M3y4yeHue cocTaBa BEIIECTBA - [Ipaktnueckoe | Kabuner
LEHTPAJIBbHOE 3BEHO XUMUU 3aHSTHE
Kakue ObIBaloT BemecTrna
52-54 | Kakue ObIBarOT BELIECTBA [IpakTHrueckoe KaOuner
3aHATHE
55-56 | A3bIk xUMHK [Ipaktnueckoe | Kabuner
3aHSTHE
MHuoroo0pa3ue BemecTB
57-58 | U3yyaem xumMuveckue peakiuu [Ipaktnueckoe | Kabuner
3aHATHE
59-60 | MHoroo6pa3ue BelecTB [Ipaktnyeckoe | Kabuner
3aHATHE
61-63 | AToMm - cocTaBHasi 4acTh [Ipaktnyeckoe | Kabuner
BEIIECTB 3aHSTHE
«YTO MBI Y3HAJIH O XUMHH?».
64-65 | «UT0 MBI y3HAJIM O XUMHUH?». Kpyrasriii cron Kabuner Oecena
Kpyrusriit cron
66-68 | IlonBeneHNEe NTOTOB Kypca




