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1. IMosicHuTeabHasi 3aMKCKA

1.1. Ungpopmayuonnvie mamepuanwt
JlomonauTeRHAS 001IIepa3BUBAIOIIAs IPpOrpaMMa «XUMHS BOKPYT Hacy (manee - [Iporpamma)
peanu3yercsi B paMKax JesATeNbHOCTH MYyHHIMNAIBHOTO 0O0I1e00pa30BaTeIbHOTO yUPEKIACHUSI

Tybunckoit cpenneit o6meoOpa3zoBarenbHON MmKOIBI YcTh —Mnmmckoro — padiona HpkyTckoi

obmactu (manee MOV «Tybunckas COLLl») n mMeeT ecTecCTBEHHO-HAYYHYIO HAIPAaBJICHHOCTb.
[Iporpamma pa3paboTana B COOTBETCTBUM C HOPMATHBHBIMH JIOKyMEHTaMH B cdepe

oOpa3oBaHus:

— ®denepanbHblil 3akoH «O0 oOpazoBanmn B Poccuiickoit ®denepanum» ot 29.12.2012 .
Ne 273-03 (c u3MeHEHUAMU U JOTIOTHEHUSIMHN )

— Pacnopsukenne [lpaBurensctBa Poccuiickoit ®Depepanmu ot 29.05.2015 Ne 996-p «O06
yrBepkieHnn CTpaTeruu pa3BuTHs BociimTanus B Poccuiickoit @eneparun Ha eprox 1o 2025
roja»;

— Pacnopsixenne IlpaButensctBa Poccuiickoit ®enepanmn ot 04.09.2014 Ne 1726-p «O06
yrBepkIeHnH KOHIenu pa3BUTHS IOTIOTHATENFHOTO 00pa30BaHusl JeTei;

- Canurtapupie mpaBwia 2.4. 3648-20 "CaHUTapHO-dNHIEMHOJIOTHYECKHE TpPeOOBaHUS K
OpraHM3alusM BOCIHUTAHUSA U OOYYEHHs, OTAbIXa M O3JI0OPOBJICHUS JETEH M MOJIOAEKH',
yrBepkaeHHbIe [locTaHoBIEeHMEM [J1aBHOrO rocy1apCTBEHHOIO CAaHMTApHOTO Bpaya PP ot
28.09.2020 N 28

- [Ipuka3z MunucrepctBa npocsemienus Poccuiickoit ®enepanuu ot 09.11.2018 r. N 196 «O6
yrBepxkaeHun [lopsiika opraHu3alii U OCYIIECTBICHHUS 00pa30BaTeIbHON AEATEIbHOCTH 110
JOTIOTHUTEIBHBIM  00IIe00pa3oBaTeIbHBIM ~ IporpaMMaM» (€ HU3MEHEHUSIMU "
JIOTIOTHEHUSIMU );

- VYcTaB MyHUITUIIAIEHOTO 00111€00pa3oBaTeIbHOTO YupexaeHus « TyOuHckas cpeaHsist
o0mieoOpa3oBaTenbHas yUpeKICHUE», YTBEP)KICHHbII MOCTaHOBIEHHUEM AIMUHUCTPALUU
MYHUITUTIAILHOTO 00pa3zoBaHus «Y cTb-UnumMckuit paiton ot 30.12.2015r. Ne395;

JlononuutenbHas oOliepa3BuBaomias mporpaMMma «XHMHsSL BOKPYT Hac»  SIBJISETCS
MOAU(PUUMPOBAHHOI NPOrpamMMoii, OpPUEHTHPOBAHHOW HAa AaKTUBHOE NPHOOIIEHUE JeTell K
MO3HAHUIO OKPYXKAIOIIEr0 MHUpPAa, BBINOJHEHHWE PadOT HMCCIENA0BATENIbCKOIO XapakTepa, paboTy c
JIOTIOTHUTEIbHBIMU UCTOYHUKAMH WH(GOpPMaIlMU, B TOM YHCJIEe IEKTPOHHBIMU. [laHHas mporpamMma
COCTaBJieHa Ha OCHOBE: «MeToanuueckoro nocodus K MporeaeBTHUYECKOMY Kypcy». «BBenenue B
xuMuto. 6-7 knaccel. [IponeneBruuecknii kypey, coctaBurenu: O.C.I'abpuensn: I'.A. llunapesa, -
«dpodan; I'.'M. Uepnoobennckas, A.U. JlementseB. M., Bnanoc.

1.2 Hanpaenennocmo npozpammut

JlononHuUTeIbHAS OOIEepa3BUBAOIAsl IMPOrpamMma «XUMHUS BOKPYT HAac» ECTECTBEHHO-
HAyYHOU HAINPaBJICHHOCTH IO3BOJIUT MPOOYIUTH IIYOOKHI HHTEPEC K XUMUU uepe3 (OPMHPOBAHUE
HAyYHOW KapTHUHBI MUPA W YJIOBIETBOPEHHE II03HABATEILHBIX MHTEPECOB yYalIUXCcsi B 00JacTh
€CTECTBEHHBIX HAyK; Pa3BHTHE Yy HUX HCCIICAOBATEIILCKON aKTHBHOCTH, HAIICJICHHON Ha U3yd4CHHE
00BEKTOB KHBOW M HEXHUBOW MPUPOBI, B3AUMOCBS3EH MEXIYy HUMH, KOJOTHYECKOE BOCITHTAHHUEC
MOAPACTAIOIIETO TOKOJEHUS;, MPUOOpETEeHNE MPAKTUYECKUX YMEHUH, HaBBIKOB B O0JIACTH OXPaHbI
MIPUPO/IBI M PAIIHOHATBHOTO MPUPOAOTIONB30BAHUSL.

1.3 Akmyanvnocms u nedazozuueckasn uenecooOpPA3IHOCHb RPOZPAMMbL
AKTyallbHOCTh JOTIOJIHUTENBHON 0011e00pa3oBaTelbHON 00IIepa3BUBAOIICH MPOTPaMMBbI
«XUMHS BOKPYT HAc» 00yCIOBIIEHA TEM, YTO BOCIIUTAHUE TBOPUYECKOW aKTUBHOCTH O0YJArOIIUXCS B
MPOLIECCE U3YUEHUSI XUMUU SBIISETCS OJTHOM M3 TJIABHBIX 33/1a4, CTOSAIIUX Mepe]l YUUTEISIMI XUMHUH
B COBpeMeHHOH Imikoje. OCHOBHBIMU CPEICTBAMU TAaKOTO BOCIHTAHHUS W PA3BUTHS CIOCOOHOCTH
oOydaronuxcs SIBISIFOTCS  DKCIEPUMEHTANIbHBIE HWCCIENOBAaHUS U 3aJauyd, W MPOBEICHHE
3aHUMATEIBHBIX JTA0OPATOPHBIX 3aJaHUN, MPAKTUYECKUX PabOT CIOCOOCTBYET MPOOYKACHUIO U

Pa3BUTHUIO YCTOﬁQHBOFO HHTEpCCa K XUMUH, CHOCOGCTBYIOT Pa3BUTHUIO HCCICOOBATCIILCKOI'O
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nmoaxoja.

1.4 Omauuumensnuvie ocobennocmu npozpammeol

[Iporpamma pazpaboTana Ha OCHOBE MPAKTUKO-OPHUEHTHPOBAHHOTO MOJIX0/A U MPEAIOJIaraeT
BBIICJIICHUC 6aSI/ICHBIX, KIIFOYEBbBIX (I)I/I3I/I‘-I€CKI/IX SIBJIECHUU U SKCIICPUMCHTOB B Ka4YC€CTBC
cozepkarenbHoro spa. ObpasoBarenbHas IESTEIPHOCTh B paMKaxX MPOTrpaMMbl OpPraHU3yeTCs B
dopme yueOHOW HCCIIeOBATENLCKON NEATENPHOCTH. DTO HAONIOEHHE W MOCTPOCHUE MEPBUYHBIX
MoOJIeNield, TIOMCK JIOTIOJIHUTENFHOW WH(pOpPMalMK, €€ aHaimu3, pa3paboTKa H MpPOBEACHUE
(GU3NIECKOTO IKCIIEpUMEHTa, 00paboTKa M aHAIN3 IKCIIEPUMEHTAIBHBIX PE3yIbTaTOB, IOCTPOCHUE
HOBOH TeopeTquCKOﬁ MOJCIHN ABJICHUSA, HCCICAOBAaHHEC JTOH MOACIIM MW IIOJJYYCHUC HOBBIX,
JOITIOJIHUTCIIBbHBIX CBGI[GHI/If/'I O ABJICHMU U XUMHWYCCKHX MPOoHeccax.

OTnuuuTenbHOM  0COOCHHOCTBIO — JIOMIOJHUTEIBHON  OOIIepa3BUBAIOIMICH IPOTPaAMMBI
«XuMus BOKpPYT' HaC» ABJIACTCA TO, UTO AJaHHAA IMporpamMma ABJIACTCA YaCThIO CUCTEMbBI MHTCIpallun
00LIEero U JOTOJIHUTEIBHOTO 00pa30BaHusl.

1.5 Aopecam npozpammut

[Iporpamma paccuntana Ha oOywarouuxcs B Bo3pacte 14-15 ner, UMEOIKUX OTPOMHOE
KeJIaHUE K 3aHATHSM.

B noapocTkoBOM Bo3pacTe 0COOEHHO BaKHO YCBOEHHE HOPM U CIIOCOOOB B3aMMOOTHOIICHHA:
y pebeHKa TOSBIAETCS MOTPEOHOCTh OBITH CYOBEKTOM HE TOJBKO YYEOHOW NEATEIHLHOCTH - OH
CTPEMUTCS CaMOYTBEPIUTHCSA. Y TOIPOCTKOB (QOpMUpPYETCS MNOTPeOHOCTh OBITH B3POCIBIMU,
OCO3HaBaTh ce0s JIMYHOCTBIO, OTJIMYHOM oOT Jnpyrux Jmogedl. Orcioga CcTpeMJeHHe K
CaMOYTBEPKICHHUIO, CaMOpeaJu3allid, CaMOOIpeAeIeHUH. YdYacThe TOJbKO B  ydeOHOM
NeSITeNIbHOCTH, B ee (opmax He yaoBieTBopseT ux. C Bo3pacToM HX Bce OOJbIlE MpPUBIEKAET
coJiepKaHUEe, KOTOpoe TpeOyeT caMOCTOATENbHOCTH, 3pyAuuuu. [IpMHIMN MHIMBHIYalbHOTO M
(G depeHINPOBAHHOIO MOAX0AA IMPEANoJaraeT ydeT JUYHOCTHBIX, BO3PACTHBIX OCOOEHHOCTEH
JeTell U ypOBHS MX ICUXMUYECKOro M (pu3nueckoro pasButus. Peanmzanus nmporpaMmsel co3faer
YCIOBHS JJIi caMOpa3BUTHs OOYy4aroIUXCs, UX WHAWBUIYAJIbHBIX CIHOCOOHOCTEH, AaabHEHUIIEro
caMmo00pazoBaHMsI.

1.6 Cpox oceoenusn npozpammot
[Iporpamma paccuntana Ha 1 rog oOydeHus, Bcero 68 y4eOHBIX YacoB W3 pacyera 2
qaca B HEJIEIIO.

1.7 ®opma obyuenusn
®opma oOydeHus: ouHasl.
@®opMBbI IPOBEJICHNUS 3aHATHIA: ayJIUTOPHAS:
— TEOpPETHYECKHUE 3aHATHUs (JIeKIHs, Oecena, TUCKYCCHsi, CEMUHAp);
— TpaKTHYECKUE 3aHATHA (MOJICIMPOBAHME XHUMHUYCCKHX CHUTYallMd, MPAaKTUYeCKHe pPaboThI,
J1a00paTOPHBIC OTIBITHI).
dopma opraHu3alK 3aHATHIA: UHIUBUIYaJIbHAsI, TPYIIOBasi, KOJUICKTHBHAS.

1.8 Pestcum 3anamuii
Banstus npoBosTes 1 pa3 B Hemenmio mo 2 yaca (1 gac - 40 munyT, coriacHo Hopmam Cax
[Tun).

1.9 IHens u 3a0auu npozpammot
Ilenw npozpammot - coznanue ycnoBui Ans opMUpPOBaHUS Yy 00yUaIONINXCs YCTOMYUBOTO HHTEpEca
K COJIEp>KaHUIO MPEeAMETa XUMHH, ONBITa cCaMOpeann3alii Ipyu 0OpaIleHuy ¢ TeJaMH, BEelIeCTBaMH
MIPU HECTIOKHBIX XUMUYECKUX HMCCIEIOBAHUAX, (JOPMUPOBAHUE HABBHIKOB



IMPUMCHCHUSA IIOJTYUYCHHBIX 3HAaHUU U YMGHI/Iﬁ JJIA 0€30I1aCHOI0 HCHOJIL30BAHUS BCIICCTB H
MaTepuajioB B 6bITy, pemieHud MPAKTHYCCKUX 3a/1a4 B HOBCCHHGBHOﬁ JKU3HHU, MPCAYIIPCIKACHUA
SIBJICHUH, HAHOCSIIMX BPEJl 3JI0POBBIO YEIOBEKA U OKPYKAIOIIEH cpeie.

3aoauu npozpammol:
Oopazoeamenshole:

— copMHUPOBATh MEPBUYHBIC MPEACTABICHUS O MOHATHUSIX: TEIIO, BEMIECTBO, MOJICKYJA, aTOM,
XUMHUYCCKUM 3JICMEHT;

— TI0O3HAKOMUTH C MpOCTeHmiel kiaccudukanuend BemiecTB (10 arperaTHOMYy COCTOSIHHIO, IO
COCTaBY), C OTUCaHHEM (PU3HUECKUX CBOMCTB 3HAKOMBIX BEIIECTB, C PU3NICCKIMHU SIBICHUSIMU
Y XUMUYECKUMH PEAKIHSIMU;

- C(I)OpMI/IpOBaTI) HaYaJIbHBIC HABBIKN HCCHCHOBaTCHBCKOﬁ ACATCIIBbHOCTH,

—  copmupoBaTh yMeHHs 00paIIaTHCs ¢ XMMUYECKIMH BEIIECTBAMHU, XUMUYECKUMHU TTPHOOpaMu 1
000pyIOBaHHEM;, PEIICHHUS YIKCIIEPUMEHTAIBHBIX 3a7ad;

— chopMUpOBaTh  KJIIOYEBbIE KOMIIETCHIIMM JETeH JIaHHOW BO3pPacTHOW  KaTETOPUHU:
camooOpazoBareiibHble, HH(POpPMaIMOHHBIE, KOMMYHUKATUBHBIC, TTPAKTUYECKUE TTOCPEICTBOM
BBITIOJTHEHUS TTPAKTUYECKUX PabOT, BHIOJTHEHUS TPOEKTOB, OTIBITOB; BEACHUS HAOMIOACHUN U
HCCTIEA0BATEIBCKON PabOTHI;

—  TIOBBICUTBH MHTEPEC K MIKOJIBHBIM JAUCIIUIUIMHAM U CaMOOOpa30BaHUIO.

Pazeusarowue:

— pa3BHUBaTh MO3HABATEJIbHBIC MHTEPECHl M WHTEIICKTyaJIbHbIE CITIOCOOHOCTH B IMPOIECCE
MPOBEICHUSI XUMUYECKOTO AKCIIEPUMEHTA;

—  pa3BHBATh CaMOCTOSATEILHOCTh MPUOOPETEHUS 3HAHWK B COOTBETCTBUU C BO3HUKAIOITUMU
KU3HEHHBIMU MTOTPEOHOCTAMU;

—  pacimmpATh KpYro30p Yy4Yaliuxcsi C [pPUBJICYEHUEM JOMOJHUTENbHBIX HCTOYHUKOB
nH(pOpMaLIUHY, SPYIUIUIO, TIOBBIIATH OO YPOBEHb 00Pa30BAaHHOCTH U KYJIBTYpHI,

—  pa3BHBaTh YMEHHS aHAJIM3UPOBATH HH(YOPMAIIHIO, BBIIENIATH II1aBHOE, HHTEPECHOE.

Bocnumamensnuie:

— BOCIUTHIBaTh OTHOLIEHHE K XUMUU KaK K OJHOMY U3 (PyHAaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUSI U AJIEMEHTY OOIIIeueI0BeUeCKOM KyIbTYypHI;

— (opmupoBaTh MO3HABaTEIbHBIE CIOCOOHOCTH B COOTBETCTBUH C JIOTUKOM pa3BUTHUS
XUMUYECKON HAyKH;

— BOCIUTHIBaTh YBAXKEHHE K TBOPLIAM HAYKU U TEXHUKHU;

— CO3/aBaTh MeJarorn4ecKue CUTYaIluy YCIICIIHOCTH JIJIsl TOBBIIIEHUS! COOCTBEHHOM CaMOOIIEHKU
U CTaTyca y4Jalluxcs B IJ1a3aX CBEPCTHHUKOB, IE€aroroB U pOJUTENEH;

— BOCHHTBHIBATh YKOJIOTMYECKYIO KYIbTYPY.

2. KoMIuIeKe OCHOBHBIX XapaKTEePUCTUK MPOTrPaMMbI

2.1. O6vém npozpammul
[Iporpamma paccunTaHa Ha OOy4eHHUE TOJPACTAIONIETO MOKOJICHUS Ha MPOTSHKeHUU 1 rona.
Bcero 68 yacos.

2.2 Cooepicanue npozpammol

Yueonviit nnan
1.Ilpuémor 6Oe3onacnozo obOpawenus c aOOPamoOpHLIM 000PYOOBAHUEM U NPAGUIAMU
nosedenus ¢ kaouneme xumuu. (6 uacoe)
Teopusa: Yto nzydaeT Hayka XUMUsl. MeTObI IO3HAHUS B XUMUHU.
IIpaxkmuxka:



[Tpaktuyeckas padora Ne 1. « [IpaBuina nmoBeneHus B XUMHYECKOM KaOHHETE. 3HAKOMCTBO C
nabopaTOpHBIM 000PYJOBAHUEMY

[Ipaktuyeckas padora Ne2. «CTpoeHue miamMeHu, padoTa ¢ CyXHUM rOpPIOYNM, CIIUPTOBKOM»

2. Tena u éewgecmea. Xumuueckue seujecmea éokpye nac . (40 uacoes)

Teopus: ®uznueckue Tela U UX xapakrepuctuka. Bemecrsa. CBolicTBa BemecTs. YacTuiibl, U3
KOTOPBIX COCTOSAT BellecTBa. Bzanmoneincreue yactull Beniectsa. IloBapenHas cosb U ee CBOKUCTBA.
Caxap u ero coiictBa. HucTsle BemecTBa U cMecH. PU3NYECKUEe U XUMUYECKUE SIBJICHUS.
Xumnueckue peakuuu. [pusnaku xumnyeckux peakuuii. Kucnopon. Csoiictsa. IIlpumenenue.
Oxcupsl. Bogopon. Csoiictea. [Ipumenenue. Kucnotel. YTo Takoe HHAUKATOPHI?

IIpakmuxka:

[TpakTaeckas padota Ne3. «OmnpeneneHne Maccel 1 00bEMa Telay

[IpaxTnueckas padota Ne4. «Onpenenenue macchl, INIOTHOCTH BELLIECTBA

[IpaxTueckas padota Ne5. «HabmroaeHus 3a KarisiMu BOJIbl, KalIIMU Bajiepuanbl. PacTBopenue
IepMaHraHaTa KaJlus U IOBapeHHOW COJIM B BOJIE»

[IpaxTueckas padota Ne6. «OuncTKa 3arps3HEHHOMN MOBApEHHOM COJIN»

[Tpaktuueckas padota Ne7. «Pa3noxxeHue caxapa nmpu HarpeBaHUN

[IpaxTueckas padota Ne8. «Pa3neneHneM pacTBOPUMBIX U HEPACTBOPUMBIX BEILIECTB
(buIbTpOBaHUEM»

[IpaxTueckas paborta Ne9. «Xumuyeckue peakuuu. [Ipu3HaKu XUMHUYECKUX PEAKIHI)
[IpakTueckas padorta Nel0. «Habnronenue ropeHus»

[Tpaktuueckas padota Nel 1. «I[lomydeHune Bogopoia U MCCIETOBAHUE €TO CBOMCTBY
[Tpaktruueckas padota Nel2 «McnpITaHne HHAUKATOPAMU PA3IUIHBIX CPEJl: TUMOHA/I, PACTBOP
CTHPaJIbHOTO MOPOILKa, MUHEpaJIbHAs BO/IA, KMCIIOTA, IIEI0Yb)

3. 3naxomumca c azvikom xumuu. IlIpocmote u croxncuvie sewecmea. (22 uaca)

Teopus: 3HaKU XUMHUYECKUX DJIEMEHTOB. XuUMHUeckas hopmyra, XuMmudeckoe ypaBHenue. [Ipocteie
U cioHbIe BemecTBa. O yeéM pacckaszan kycouek mena. Urto takoe cona? Boaa u ee cBoricta. benku,
YKUPBI, YTJIEBOAbI: 3HAYCHHE JIIsl OpraHu3Ma.

Ilpakxmuxka:

[Ipaktrueckas padora Nel3.«MoaenupoBaHue W3 TUIACTUIIMHA: MOJICTH MOJICKYJ MPOCTHIX U
CIIOXHBIX BEIIECTB)»

[Ipaktuueckas padota Nel4. «[TomydeHue yriaekuciioro raza u M3y4eHue ero CBOMCTBY
[Ipaktueckas padora NelS.«I[IpuroToBneHue HaCHIIIEHHOTO PACTBOPA COJIM U BBIPALIUBAHUE
KPHUCTAIIJIOBY

2.3 IInanupyemoie pezyromamaol

Ilnanupyemoie pezynomameol:
Jluunocmmuuwle pezynomamol:
— BOCIIMTAaHME YYBCTBA TOPJOCTH 32 POCCHHCKYI0 HayKy, OTHOIIEHHE K TpYAY,
LeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;
—  3HaHUWE NPABWJI NOBEJICHUS B UPE3BbIYANHBIX CUTYALIHSIX;
—  OILICHMBaHHE COLMATbHON 3HAYMMOCTH MPOQeCccuii, CBA3aHHBIX C XUMUEH;
—  pa3BHUTHE NIO3HABATEIBHOW aKTUBHOCTH;
— BJaJeHUE TpaBHIaMU O€30MacHOTO oOOpalleHHus C XHMHUYECKUMHU BEUIECTBAMHU U
o0opynoBaHUEM, IPOSBICHUE YKOJIOTHUECKON KYIbTYPHI.

Memanpeomemnvie pesynromamol:
- OBJIaACTh HaBbIKaMH CaMOCTOATCIIBHOI'O HpI/IO6peT€HI/I$I HOBBIX 3HaHHI>i, OopraHu3anuvu yqe6H0171
ACATCIIBHOCTH, ITOUCKA CPECACTB e OCYHIECTBJICHUSA YMCTh,
- OBJIaZICTb YHUBCPCAJIbHBIMHU €CTCCTBCHHOHAYYHBIMU crocobamu JACATCIIBHOCTHU Ha6J'IIOI[eHI/Ie,
U3MEpEHHE, IKCIIEPUMEHT, yueOHOE HCCIIeI0BaHuE;
—  yMeTh OPraHU30BaTh paboyee MECTO MPH BHITIOJTHEHUN XUMHUYECKOTO 3KCIIEPUMEHTA,



YMETb CaMOCTOSITEJIBHO CIENaTh OLCHKY CAMOKOHTPOJIS, CAMOOLEHKH, IIPUHATUS PEILIECHUN U
OCYIIECTBIICHHUS OCO3HAHHOI'O BHIOOPA UCCIIEIOBATENIBLCKON AEATEILHOCTH;

YMETb  ONpENENsATh IOHATUS, cO3JaBaTh OOOOILIEHUS, YCTAHABJIMBATH  AHAJOIHUH,
KJIaccu(uIUpoBaTh, CaAMOCTOSTEIILHO BHIOMPATh OCHOBAaHUS W KPUTEPUH, yCTAaHABIMBATH
IIPUYMHHO-CIICICTBEHHBIE CBA3U, CTPOUTH JIOTUYECKOE PACCYXKACHHUE, YMO3aKIOYEHUE
(MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BbIBOJIBI;

YMETb OPraHU30BbIBATh YYEOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTD C M1€arorom
U CBEpCTHHUKAMU;

yMeTh padoTaTh WHAWBUAYAJIBHO M B TPYIIE Ha OCHOBE COTJIACOBAHUS MO3HMIMN U y4eTa
HMHTEPECOB.

Ilpeomemmnuie pe3yromamol:

YUUTBCA NPUMECHATH OCHOBHBLIC MCTOAbI ITIO3HAHUWA: Ha6J'II-OI[CHI/I€, HN3MCPCHUC, OKCIICPUMCEHT,
YUUTBCA pPa3indaTb XUMHUUYCCKUC U q)HSH‘IeCKI/Ie SABJICHH, HA3bIBATH MPHU3HAKW W YCIIOBHA
MMPOTCKAaHUA XUMHWYCCKUX peaKHHﬁ;

YUUTBCS TOJIB30BaThCS J1a0OpaTOPHBIM 00OpyJOBaHHEM, MOCYIOM M coONIOAaTh MpaBuiIa
0e30macHOi paboOThI P MPOBEIECHUH OTIBITOB;

YUYHUTBCS MOJTy4aTh, cCOOMpPATh Ta3000pa3HbIe BEIIECTBA U PACIIO3HABATH HX;

YUUTBCST XapaKTepU30BaTh (U3NYECKHEe W XHMHUYECKHE CBOWCTBA OCHOBHBIX KJIacCOB
HCOPraHNM4CCKUuX COG)II/IHGHI/II\/’I, OPOBOAWUTE OIMBITEI, MOATBCPKAAIOIMINUEC HUX XUMHYCCKHC
CBOWCTBA

YUUTBCA OLUCHHUBATH IMPAaBUJIBHOCTH BLIIIOJTHCHUA HCCHG}IOB&T@HBCKOﬁ 3a1a4u, coOCTBEHHbBIE
BO3MOYHOCTH €€ PEIICHHUS.

YUUTbCS XapaKTEpU30BaTh BEILECTBA [0 COCTABY, CTPOEHHUIO M CBOMCTBAM, YCTAHAaBJIMBATh
IIPUYMHHO - CJIEZICTBEHHBIE CBSI3U MEX/1y JaHHBIMU XapaKTEPUCTUKAMH BEILECTBA.

3. KoMIuiekc opraHu3anuoHHO-NeIaroru4ecKnx ycjaoBuii

3.1 Yueonwtit nnan

Ha3Banus pazjienos, TeM. KosmnuecTBo yacos dopMmbI

Bcero Teopusi | IIpakTHKa | IPOMEXKYTOYHOM
(uToroBoii)
aTTecTaluu

IIpuémpbl 6e30nacHoOro 6 2 4
oOpaleHus ¢ JadopaTOpPHbLIM

00opy10oBaHMEM H NMPABUJIAMH
NoBe/IeHNsl B KaOMHeTe XMMMU.

11

UTto u3yyaeT Hayka XUMHSL. 2 2 -
MeTo/1pI TO3HAHUS B XUMHH.

1.2

[IpakTuueckas pabora No 1. 2 - 2
« [IpaBuia noBeneHus B
XUMHUYECKOM KaOWHeTe.
3HAaKOMCTBO C J1a00PaTOPHBIM
000pyIOBaHUEMY

13

IIpakTtnyeckas pabora Ne2. 2 - 2
«CtpoeHnue niaamMeHu, padboTa ¢
CYXHM TOPIOYUM, CTUPTOBKOI»
Pa6 6 u3 nudposoit
nabopaTopuu «ApXumen»




TeJsia u BelecTBa.
XuMH4YecKue BelnecTBa
BOKPYT Hac.

40

17

23

2.1

dusznueckue Tena 1 ux

XapaKTepUCTHKA.

2.2

[IpakTnueckas padora Ne3.
«Ornpenenenue Maccbl 1 00bEMa
TEIa»

2.3

Bemectsa. CBoiicTBa BEIIECTB.
T‘IaCTI/IIII)I, n3 KOTOpI)IX COCTOAT
BEILIECTBA.

2.4

[IpakTnueckas padora Ne4.
«PacTtBopeHue

BEIIEeCTBA KaK
(hbUBUKO-XUMUYECKUH
niporiecc» pad 8 Ludp.
Jlab «Apxumen»

2.5

BzanmonelicTBre 4acTHIL
BeEIECTBA.

2.6

[IpakTiueckas paborta NeS5.
«Habmrogenus 3a KaruisiMU BOJEI,
KaIjIsiMUA  BaJIepUaHblL.
PactBopenne nepmanranara
KaJIisl ¥ TOBAPEHHOM COJIU B
BOJIE»

2.7

[ToBapeHHast coJib U €€ CBOMCTBA.
[IpoBenenne KOHTPOJI TOYHOCTH
MIPUTOTOBJIEHHOTO pacTBopa» pad
17 udp. J1ab «Apxumen»

2.8

[Ipaktnueckass  pabora  Neb.
«Ounctka 3arpsiI3HEHHOM
MTOBapEHHOM COJM»

2.9

Caxap u ero cBolcTBa.

2.10

[IpakTrueckast paboTaNe7.
«Paznoxenue caxapa npu
HarpeBaHUMN»

211

YucTele BEIECTBA U CMECH.

212

[IpakTuueckast pabora No§.
«Pa3zenenriemM pacTBOPUMBIX U
HEPaCTBOPUMBIX BEIIECTB
(buIbTpOBAaHUEMY

2.13

dusnyecKkue U XUMUIECKUE
ABICHUSA. XUMUYECKUE PEAKLIUH.
[Ipu3Haku XUMUYECKUX PEAKLIUM.

Ilo uToram pasgena —
npe3eHTaAL U, JOKIA],
MHHH-HMCCJIeIOBaHMe

2.14

IIpakTtuyeckas padora Ne9.
«XUMHUUECKUE PeaKIIH.
[Ipu3HaKM XUMHUYECKHUX
peaxkuuin»

2.15

Kucnopona. CpoiicTsa.
[Ipumenenne. Oxcumpl.




2.16

[Ipaktuyeckas padora NelO.
«HaOnrorenne ropeHus»

2.17

Bonopon. CeoiicTsa.
[Ipumenenue. Kucnorsl.

2.18

[Ipaktuyeckas padora Nel 1.
«IIonmyueHnue Bonopoa u
HCCIIEA0BAaHUE €TI0 CBOMCTBY»
Pa6 18 Ludp. JIad
«Apxumen

2.19

UT0 Takoe MHIUKATOPHI?
Pa6 19 LHudp. J1adb «Apxumen»

2.20

[IpakTnueckas padbora Nel2

ITo utoram pasnena —

«cnipiTaHne UHIUKATOpaMU
pa3IUYHBIX CPEM: JIUMOHA/,
pPacTBOpP CTUPATHLHOTO MOPOIIIKA,
MHHEpaJbHas BOJA, KUCIIOTA,

[IETIOYBY
pab 20 Iudp. JIad «Apxumeny

npe3eHTALUsA, TOKJIA,
MHUHH-HCCJIET0BAHHE

3HAKOMHMCSH C SI3BIKOM
xumuu. Ilpocreie u cioxHbIE
BeLeCTBA.

22

12

10

3.1

3HaK XUMHAYECKUX JIEMECHTOB.

3.2

XuMudeckas dbopmyna,
XHMHYECKOE YPaBHECHHE.

3.3

HpOCTI)Ie " CJIOKHBIC BEIIECTBA.

3.4

[IpakTuueckas padota Nel3.
«MoaenupoBaHue 3
IUIACTUIIMHA: MOJENIM  MOJIEKYII
MIPOCTBIX U CJIOKHBIX BEUIECTBY

3.5

O yeM pacckazall Kyco4yek merna.

3.6

Yto Takoe cona?

N

3.7

[IpakTnueckas pabota Nel4.
«[lonydyeHue yriekuciaoro rasa
U U3YYEHUE €r0 CBOMCTBY»

3.8

Bonma u ee cBoiicTBa.

3.9

[IpakTnueckas pabora Nel5.
«[IpuroroBieHre HACHIIIEHHOTO
pacTBOpa COJIM U BBIPAILIUBAHUE
KPHUCTAIIJIOBY
Pa6 29 Iudp. JIab «Apxumen»

3.10

benku, >xupsl, yrueBoab:
3Ha4YEHHE ISl OpraHnu3Ma

Ilo uToram pasnena —
npe3eHTaLus, JOKIa],
MHMHHU-HCCIIeJ0BaHNe

IIo uToram yue6Horo roga

3ammuTa npoekra,
HCCJIeI0BATEeIbCKOM
padoThI

HToro

10




3.2. Kanenoapuutii yueonwlii pagux

Pasnen \ Mecsig

CeHTs0pb

OxTs0pB

Hosi6pp

Hexadpp | SAnBapb

®Despaib

Mapt

Arnpens

Maii

[Tpuemsl
0e30MmacHOTO
oOparieHus ¢

1a00paTOPHBIM

obopynoBaHue
M "
MpaBUIAMHA
IIOBCACHUSA B
KaOuHeTe
XUMHUH.

4

Tema n
BEIIIECTBA.
XUMHAYECKUE

BEILECTBA
BOKPYT Hac.

3HAKOMHUMCSI
CSI3BIKOM
XUMHH.
[IpocTsie

u

CIIOJKHEIC
BEIIlECTBA

IMpomexyTou
Has
aTTecTalusA

IIpe3en
Tauus,
JOKJIA,
MMHHU-
Hcejieno
BaHHe

IIpe3senT
anus,
AOKJIAN,
MMHH-
HCCJIE0B
anue

IIpe

CHTAa
s,
OOKRJI
aj,
MHH

HCCJI
¢10B
aHHEe

Bcero

4 4

4

Dopma opzanusayuu o6pazoeamenbHoll 0esmeabHOCm . THIBUyalbHas,

3..30uyenounvie mamepuanl
B nensix omieHKH ¥ KOHTPOJISI pe3yabTaTOB 00YUYEHHsI B T€YCHHE YUeOHOTO IoJ1a MPOBOSTCS:
—  Tpe3eHTalus CaMOCTOSITENIbHOIN paboTHI;
—  Tpe3eHTalHs UCCIIE0BATENLCKON paboTHI;
—  JIOKJanm;
—  MHUHH-UCCIIEAOBAHUE.

3.4. Memoouueckue mamepuanvl

MOATPYIIOBAs, TPYIIOBask U KOJIJICKTUBHAS.
Buowt 3anamui:

— Oecena

— IpakThyeckas pabora
— camocrTosTenbHas padoTa, TeCT
- Ipe3eHTanus

11




Memoow
00yueHus.

—  CJIOBECHBIE - CHOCOOCTBYIOT MOJYYEHUIO HOBBIX 3HAHUM, BBEJICHUIO B TEOPHUIO
BOMHCKOTOMCKYCCTBA (YCTHOE M3JIOKEHHE MH(POPMAITUH T1€JarOTOM )

—  HarjJsAHble - 3a/IeHCTBYIOT 3pUTEIbHYIO IAMATh 3aHUMAIOLUXCA,
CIOCOOCTBYIOT JIYIIEMYTIOHUMAHUIO U 3aTIOMUHAHUIO (JINUHBINA IpUMED
nejarora, BUJeoMaTepuaion)

—  TMPaKTHYECKHE - 3aKPEIICHHE M OTPA0OTKA HABBIKOB M UX KOPPEKIIHS
(MrpoBbl€, KPYTOBbIE,[IOBTOPHBIE, pPABHOMEPHBIE, COPEBHOBATEIIbHBIE,
MOKa3aTebHbIE).

Cospemennvie nedazozuueckue mexHoa02uu.
— IIpoGneMHo-auanornyecKkas TeXHOJIOTUS;
— IlpoekTHo-HCCnen0BaTENbCKAS;
— TexHosorus olleHUBaHUs 00pa30BaTEIbHBIX JOCTIKEHUM (TTOpT(OIHO);
— AxTuBHBIE popMbl 00yUeHHs (opranu3aius padoThl B Mapax U rpymnmnax);
— HudopmanmoHHbIE TEXHOJIOTHH.
— HrpoBsle TEXHOJIOTHH.
— 310poBbecOeperarImne TeXHOJIOTHH.
Anzopumm yueonozo 3anamus.

1 sTam: opraHu3aIMOHHBIN.

3ajava: MoAroTOBKA JIeTel K paboTe Ha 3aHSATHH.

ConeprkaHuie 3Tana: OpraHu3aliis Hadajia 3aHsATHs, CO3JaHUe TICUXOJIOTHIECKOTO
HACTPOs Hay4eOHYIO JACSITeILHOCTh U AKTUBHU3AITUS BHUMAHHUSL.

2 9Tall: MOArOTOBUTEIBHBIN (MMOArOTOBKA K HOBOMY COJIEPIKAHHMIO).

3amaya: oOecrieueHMe MOTHBAIMM W TNPHUHATHE JETbMH LEIu  y4eOHO-
M03HABATEIbHOUIEATEIbHOCTH.

Copep:xanue 3Tana: cooOIIeHHnEe TEMBbI, IIeNIU y4eOHOTO 3aHATHS U MOTUBALUS
y4eOHOUICATEILHOCTH JACTEH.

3 9Tamn: OCHOBHOM.

1) YcBoeHMEe HOBBIX 3HAHUI U CIIOCOOOB JICHCTBHUIA.

3anava: obecrnieueHNEe BOCIIPUSATHUS, OCMBICTICHHS U IEPBUYHOTO 3aIIOMUHAHUS CBSA3EH U
OTHOIICHUIB 0OBEKTE N3YUEHUS.

2) IlepBuyHas npoBepKa MOHUMAHHS.

3ajaya: yCTaHOBJIEHHME NPABHJILHOCTH W OCO3HAHHOCTU YCBOEHUS HOBOIO Y4€OHOIO
MaTepuasa, BbISBJICHHE HEBEPHBIX MpEACTaBIeHUN U HX Koppekuus. [Ipumenstor
NpoOHBIE  MpaKTUYECKHE  3aJaHus, KOTOpPbIE COYETAlTCI C  OOBSCHEHUEM
COOTBETCTBYIOIIUX MPABUI UM 000CHOBAHUEM

3) BakperuieHre 3HAHUI U CIOCOOOB JACHCTBHUIA.

3amaua: obecrieueHHe YCBOEHHUS HOBBIX 3HAHUN W crmocoOoB neicTBuil. [IpumenstoT
TPEHUPOBOUHBIC YIPAKHEHUS, JabOpaTopHbIE 3aJaHUsl, KOTOpbIC BBIIOJIHSIOTCS
CaMOCTOSITENILHO JIETHMU.

4) O6001IeHHE U CUCTEMATH3AIMS 3HAHHIA.

3anava: popMupoBaHUE IIEIOCTHOTO PEICTABICHUS

3HAHMI 10 TeMe.3 Tal: KOHTPOJIbHBIMH.

3ayava: BHIABICHHE Ka4ecTBa U YPOBHS OBIAJACHUS 3HAHUAMH, UX

KOPPEKIIHs.6 ATar: HTOTOBBIM.

3amava: aTh aHAlW3 W OLIEHKY YCHEIIHOCTH JOCTHXKEHHUS IIeId U HaMEeTUTh
MEePCIIEKTUBYOCIEAYIOIEH pabOTHI.

7 stam: pedaeKTUBHBIH.

3amavya: mMoOunmzanus JeTeil Ha camoolieHKy. OreHuBaeTcsi paboTOCMOCOOHOCTS,
TICUXOJIOTHYECKOE COCTOSHUE, PE3yAbTaTHBHOCTH PaOOTHI, COJEPIKaHUE U TOJIE3HOCTh
y4eOHOMPabOThI

12



Ochoenuvle hopmol 6ocnumamenvHoll 0essmenbHOCHU
4. Bocnumamenvnasa paboma é o6veounenuu
0CHOBbl8AECMCA HA (hopmax, C6A3AHHBIX C
KOIEKMUGHBIM 00yUeHUeM U 6KII0Uaen 6 ceos
Konnekmuenle meopueckue oena. Huvle
KOMnonenmol

4.1 Ycnosusa peanuzayuu npozpammeol
Jliig peanuzanuy JOTOJIHUTEIBHON 00IIEpa3BUBAIOIIEH MporpaMMbl €CTECTBEHHO-
Hay4YHOWHAIPABJICHHOCTU «XUMHsI BOKPYT Hac» UMEETCS:
nomeuwienue, niouwjadku: xabuHet «Touku pocrTay;
mexHuvecKoe ocHaujeHue: HoyToyK, M\M yCTaHOBKa, IIM(POBBIC JATUUKH,
1a00paTOpPHOEO0OPYIOBAHHE, IEMOHCTPAITMOHHOE 000PY/I0BAHNUE;
mamepuajilibHoe obecneuenue: C60pHI/IKI/I 3aaa4, OIMMMCAHUC MMPAKTUUCCKUX pa60T, TECTHI,
HA2IAOHBLI OUOAKMUYECKUTI Mamepua: TaOIIUIIbl, BUCOCIOKETHI, TPE3CHTAIIUH.
UHpoOpmayuonnvle pecypcol:
- http://www.sev-chem.narod.ru/opyt.htm
- http://kvaziplazmoid.narod.ru/praktika
- http://www.edu.yar.ru/russian/cources/chem/op/opl.html
- http://znamus.ru/page/etertainingchemistry
- http://www.alhimikov.net/op/Page-1.html

4.2 Cnucox aiumepamyput

1. Anexcammna U.I1O., Jlaryrenko O.U. «EcTecTBO3HaHNE ¢ OCHOBaMHU SKOJIOTUN»
M., IIpocsemnienue 2007.

Anexcunckuii B.H. 3anumarensabie onbITh 0 XuMuu.- M.: [IpocBemenue, 1995.
Amuk6epona JL.IO. 3anumarensna xumus.- M.: ACT —IIpecc, 1999.

INa6puensu O.C.. «Xumus» yueonuk s 8 kinacca. Mockga, Jpoda, 2007.
OpxekoBckuii  I1.A., [aseimoB B.H., TuroB H.A.- TBopuecTBO
YYAIINXCS HANPaKTHYECKUX 3aHATUSIX 10 XUMHM.- M., ApkTH, 19991
Pymutuc I'.E., ®enpaman O.I'.. «Xumus» yuebHuk 1 8 kimacca. Mockga,
[Ipoceemenue,2018.

Casuna A.A. S noznaro mup. Xumus.- M.: Jlerckas suiexnonenus,2009.
Capunkuna E.B.. «YTto Takoe xummuueckas peaxiusa?» M., Uucteie npysi, 2008.
9. UepnoGensckas .M. Beeenne B xumuto. Mup rmasamu xumuka [Tekcr] : yaueGHOE mocodue

JUISL ydanmxcst 001eo0pa3oBaTeNbHbIX yueOHbIX 3aBenenuit. 7 kiaacc / I'. M. UepHobenbekas,
A. W. JementseB. — M. : Bnagoc, 2003. — 256 ¢
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http://www.sev-chem.narod.ru/opyt.htm
http://kvaziplazmoid.narod.ru/praktika
http://www.edu.yar.ru/russian/cources/chem/op/op1.html
http://znamus.ru/page/etertainingchemistry
http://www.alhimikov.net/op/Page-1.html

4.3. KanengapHsiil yaeOHO-TeMaTHYECKUM TUIaH

Ne | Jlara Ha3Banmue pasnena, TeMbl pa3nena, Tembl | O0béMm | Popma ®opma

3aHATHUSA qacoB 3aHATH aTrecran

A Hn

(koHTpOJ
1)

IIpuémpbl 0e30nacHOro odopameHus ¢ 6

J1a00paTOPHBIM 000pY/I0BaHHEM U

NpaBUJaMU NOBeJeHUsI B KaOuHeTe

XHMUH.

1-2 UYro n3yyaer Hayka XuMHsl. MeTo1bl 2 Teopernueck | becena,
MO3HAHMS B XUMUH. 0 3aHsTHE Hpe3eHTAall

us

3-4 [Mpaktrueckas padota Ne 1. «« I[paBuna | 2 IIpaktnueck | Otuer o
TOBEJICHUs B XUMUYECKOM KaOWHETE. 0€ 3aHATHE HPaKTUIECK
3HaKOMCTBO C J1a60PaTOPHBIM oiipabore
000py/IOBAaHUEM »

5-6 [Mpaktrueckas padota Ne2. «Ctpoenue | 2 IIpaktnueck | Otuer 0
IUIaMEHH, padoTa C CyXUM FOPIOYHM, O€3aHsATHE IPAKTUYECK
CHIMPTOBKOI» oifpadore
Tena u BemecTBa. XuMuveckue 40
Bell[eCTBA BOKPYT Hac.

1-2 du3nyuecKue Tena U UX XapakTepucTuka. | 2 Teopernueck | becena

0€3aHsITHE

3-4 ITpaktuyeckas pabora Ne3. 2 [Mpaktiyeck | Otyer o
«OmnpeneneHue Maccel 1 00bEMa Temay OC3aHATHC MPAaKTUICCK

oiipabore

5-6 Bemecrsa. CBoiicTBa BELIECTB. 2 Teopernueck | Becena
Yactuiipl, U3 KOTOPBIX COCTOST O€3aHsITHE
BEIIECTBA.

7-8 [IpakTrueckas padota Ne4. 2 [TpakTryeck Oruer o
«PacTBOpeHue BemecTBa Kak OC3aHATHE MPaKTHIECK
(U3UKO-XMMUYECKUIA oifpadore
nportecc» pad 8 [udp. JIad
«Apxumeny

9- B3aumoselicTBue 4acTull BeiecTsa. 2 Teopernueckoe| IlpesenTanust
10 3aHATHE
11- [IpakTuueckas pabota NoS5. 2 I[TpakTuueck Oruer o
12 «HaOnronenus 3a KaruisiMu BOJIbI, O€3aHATHE NPaKTUYECK
KaIIsiMy BajiepuaHbl. PacTBopeHune ofipadore
NepMaHraHaTa Kajus ¥ MOBapeHHOM
COJIM B BOJIEY
13- [ToBapeHHast cosib U €€ CBOICTBA. 3 Teopernueck | HccnenoBann
15 [IpoBesieHNE KOHTPOJISI TOYHOCTH oe3aHsATHE e
IPUTOTOBJIEHHOTO pacTBopa» pad 17
Hudp. J1adb «Apxumen»
16- [paktuueckas pabota Ne6. «Ounctka | 2 [paktnyeck | Otuer o
17 3arpsAI3HEHHON IOBAPEHHOU COJIN) OC3aHATHE TIPAKTHHCCK
oif
pabore
18 Caxap u ero cBoicTBa. 1 Teopernueck | HccanenoBann
OC3aHATHUC c
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19- [TpakTudeckas pabotaNe7. 2 [IpakTuueck Oruer o
20 «Paznoxenue caxapa pu HarpeBaHNN» Oe3aHATHE TMPAKTHYECK
olipabore
21 YucThIC BEMIECTBA M CMECH. 1 Teopernueckoe| [IpezenTarus
3aHATUC
22- [Ipaktuyeckas padora Ne§. 2 [Mpakruyeck | Oryer o
23 «Pa3nenenneM pacTBOPUMBIX U O€3aHATHE TIPAKTHYECK
HEPACTBOPUMBIX BELIECTB ofipabore
(bUIBTpOBaHUEM»
24- dusnyecKue U XMMUUYECKHE SIBJIICHUSL. 2 Teopernueck | [Ipesenranu
25 Xumunueckue peakuuu. IIpusznaxku O€3aHATHE A, 10K1aJ,
XUMHUYECKUX PEAKIIUH. MHHU-
HCCIIeIOBaH
ue
26- [Ipaktuyeckas pabora Ne9. 2 [Mpakrtuyeck | Oryer o
27 «Xnmuueckue peakunu. [IpusHaku O€3aHATHE HpPaKTUYECK
XUMHUYECKUX PEAKIIN» oiipabore
28- Kucnopoa. Coiictsa. [IpumeHenue. 2 Teopernueck | becena
29 OKCHIBI. Oe3aHsATHE
30- [IpakTrueckas padota NelO. 2 [MpakTryeck Oruer o
31 «HabmoeHre ropeHns» Oe3aHsATHE TIPAKTHYECK
oitpabore
32- Bomgopoa. Ceoiicta. [IpumeneHwue. 2 Teopernueck | Becena
33 KucoTsL. oe3aHATHE
34- ITpaktruyeckas pabora Nel 1. 2 [Mpaktuyeck | Otyer o
35 «[lomyuenne Bogopoaa 1 OC3aHATHE NPaKTHYECK
HCCIIEIOBAHNE €T0 CBOMCTBY oifpadore
Pa6 18 Iudp. JIab «Apxumen»
36- Y10 TaKkoe MHIAUKATOPHI? 2 Teopernueck | becena,
37 Pa6 19 Hudp. Jladb «Apxumemn» Oe3aHATHE Ipe3eHTall
us
38- [IpakTndeckas padora Nel2 3 [IpakTrdeck IIpesenranu
40 «VcnpITaHMe WHAUKATOPAMH Pa3IMYHBIX O€3aHsATHE 51, OKJIaI,
Cpel: TMMOHA/, PacTBOP CTUPAIBHOI'O MHHH-
MOPOIIIKa, MUHEpAJIbHAS BOJIA, KUCIIOTA, ucciIenoBan
niennouby pad 20 Hudp. JIad «Apxumeny e
3HaKoOMHUMCSH € I3BIKOM XHMMH. 22
IIpocTbie U cI0KHBIE
BelecTBa.
1-2 3HaKU XUMUYECKUX 3JIEMEHTOB. 2
3-4 Xumudeckas dopmyina,
XUMHUYECKOE ypaBHEHHE.
5-6 [IpocThi€ U CIOXKHBIE BEIIECTBA. 2
7-8 IIpakTtnyeckas pabora Nel3. 2
«MopenupoBaHue u3
TUTACTUJIMHA: MOJIETH MOJIEKYJIPOCTHIX
Y CJIOKHBIX BEIIECTB)»
9- O ueéM pacckaszan Kycouek MeJa. 2
10
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11-

Yto Takoe coma?

12
13- [Ipaktuyeckas paborta Nel4.
14 «[TosryueHre YrieKUCIoro ra3au
H3y4YEHUE €ro CBOKCTBY
15- Bopna u ee cBolicTBa.
16
17- [IpakTnueckas padora NelS.
18 «IIpUTrOTOBJIEHHE HACHIIIIEHHOTO
pacTBOpa COJM U BHIPAIIUBAHHE
KPHUCTAJIIOBY
Pab6 29 Iudp. J1ab «Apxumen»
19- benkwu, )KupsI, yriaeBoasl:
20 3Ha4YeHHE JIJIsl OpraHu3Ma
21- 3amuTa MpOCeKTOB
22

16
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