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1. IlosicHuTEILHAA 3ANMUCKA

1.1. Hughopmayuonnvie mamepuanoi
JlononHuTeNbHAs 00IIepa3BUBAlOIIas IporpaMMa « XUMHsI BOKpYT Hacy (nanee - [Iporpamma)
peanu3yercsi B paMKax JAeATeNbHOCTH MyHMIMIAIBHOTO 00I11e00pa30BaTeIbHOTO YUPEKACHUSI
TyOunckoit cpenneil o6meoOpazoBaTenbHON MIKOABI YcTh —Mnumckoro — paiiona Hpkyrckoit
obmnactu (nanee MOV «TyOunckas COLLl») 1 uMeeT ecTecTBEHHO-HAY4HYIO HAIIPABIEHHOCTb.



[Iporpamma pa3paboTaHa B COOTBETCTBHM C HOPMAaTHBHBIMH JOKyMEHTaMH B cdepe
obOpa3oBaHus:

g ®enepanbHblil 3akoH «O0 oOpa3oBanuu B Poccuiickoii @enepanun» ot 29.12.2012 r. Ne 273-
@3 (c U3MEHEHUSIMU U JOTIOJIHEHUSAMH );

O  Pacnopsoxkenue IlpaButensctBa Poccuiickoit ®epepaumu ot 29.05.2015 Ne 996-p «O6
yrBepxaeHun Ctpareruu pasButus Bocnutanus B Poccuiickoit denepanuu Ha nepuon ao 2025

rojax»;l
O  Pacnopsoxkenue IlpaBurennctBa Poccuiickoit ®@emepaumu ot 04.09.2014 Ne 1726-p «O6
yTBepkaeHnN KOoHIenuu pa3BuTHsl JOTIOJHUTEIHHOTO 00pa3oBaHus Aeteiin;

o Canurapuble npaBuina 2.4. 3648-20 "CaHutapHO-3IHAEMUOJIOTHYECKHE TpeOOBaHUS K
OpraHM3alUsaM BOCHMTAHHUS U OOY4YEeHMsI, OTIbIXa M O3J0POBJICHHUS AETed U MOJOJSKH",
yTBepxkAcHHbIe [locTaHOBIEHNEM ['71aBHOTO rOCyJapCTBEHHOIO CaHUTAapHOro Bpada P®D ot
28.09.2020 N 28

O  Ilpuka3z MunucrepcrBa npocseuienust Poccuiickoit ®@enepanuu ot 09.11.2018 r. N 196 «O06
yrBepkeHnn [lopsiaka opraHu3anuy M OCYIIECTBICHUS 00pa30BaTEIbHOMN NIEATETHHOCTH MO
JOTIOJTHUTEIIHFHBIM 0011e00pa30BaTeIbHBIM IPOTrpaMMam» (C N3MEHEHHSIMH |
JIOTIOTHEHUSIMU );

a YcraB MyHMIMNAIbHOTO 001eoOpa3zoBaTesibHOTO  yupexkaeHus «TyOuHckas —cpeaHsist
oOuieoOpa3oBarenbHas yupeKIeHHE», YTBEPKICHHBIH MOCTAHOBJIEHUEM AIMUHHCTpPALUU
MYHHIMIAIBEHOTO 00pazoBanus «Y cth-Unumckuit paiion ot 30.12.2015r. Ne395;

JlononuutenbHas oOmiepa3BuBarolias mnporpaMma «XUMHS BOKPYr Hac»  sBIsETCS
MOAU(PUUMPOBAHHOI TPOrpaMMoii, OpPHEHTHPOBAHHOW Ha AaKTUBHOE MPUOOIICHHUE JeTel K
MO3HAHUIO OKPYXKAIOUIEr0 MHpA, BBHIMOJIHEHHE pabOT MCCIEI0BATENbCKOTO XapakTepa, paboTy ¢
JIOTIOTHUTEIbHBIMU UCTOYHUKAMHU WH(OPMALIUY, B TOM YHCIIE 3JIEKTPOHHBIMU. JlaHHas mporpamma
cOCTaBlieHa Ha OCHOBE: «MeToIMYecKoro MmocoOusi K MporeneBTHIeCKOMY Kypcy». «BBenenue B
xumuto. 6-7 knaccel. [Iponenesruueckuii kype», cocrapurenu: O.C.I'abpuensn: I A. llunapesa, -
«dpodan; I'.'M. UepHobennckas, A.W. lementoeB. M., Brnagoc.

1.2 Hanpaenennocmov npozpammol

JlonosTHUTEIbHAS  OOIEpa3BUBAIOIIAsT TMPOrpaMma «XHUMHUS BOKPYI HAC» €CTECTBEHHO-
HAyYHOU HAIpaBJICHHOCTH IO3BOJIUT MPOOYIUTh MIYOOKUI HHTEpEC K XUMHHU Yepe3 (hopMUpOBaHHE
HAyYHOW KapTHHBI MHUpa M YJOBJICTBOPCHHE IO3HABATEIBHBIX MHTEPECOB Yy4YalMXCsi B 001acTH
€CTECTBEHHBIX HAyK; PA3BUTHE y HUX HCCIICJAOBATEIILCKON aKTHBHOCTH, HAICJICHHON Ha M3yueHHE
00BEKTOB KHBOW W HEKUBOW MPHUPOJIbI, B3AUMOCBS3CH MEXIy HUMU; YKOJOTHUECKOE BOCIUTAHUE
MOJIPACTAIOIIETO MMOKOJICHHS, IPHOOPETCHNE NMPAKTUYCCKUX YMEHHM, HABBIKOB B OOJIACTH OXPaHbI
MIPUPOJIBI ¥ PAIIHOHAILHOTO TIPUPOIOTIONB30BaHUS.

1.3 Akmyansnocms u nedazozuveckas yenecoodOpazHOCms RPOPAMMbL
AKTyallbHOCTh JIOTIOJTHUTENBHOW 0011e00pa3oBaTenbHOM  00IIEepa3BUBAIOIIEH MPOTPaMMBI
«X¥MHUS BOKpPYT HAc» 00YyCIOBIIEHA TEM, YTO BOCIIMTAHHUE TBOPUYECKOM aKTUBHOCTH OOyUaIONINXCs B
MPOLIECCE M3YUEHUSI XUMUU SABIISETCS OJHOM U3 TJIaBHBIX 3aa4, CTOSIIUX MEPe]] YUUTEISIMH XUMUU
B COBpeMeHHOH miKkoJie. OCHOBHBIMH CpPEJCTBAMH TAaKOTO BOCIUTAHHS M Pa3BUTHUS CIIOCOOHOCTH
oOydaromuxcs SBJSIOTCS OKCIIEPUMEHTANbHBIE HCCICNIOBAaHUS W 3a/ayd, H TPOBEACHUE
3aHMMATEIbHBIX Ja0OPATOPHBIX 3aJaHU, MPAKTUYECKUX PadOT  CHOCcOOCTBYET MPOOYXKACHUIO U



Pa3BUTHUIO yCTOfI‘IPIBOI‘O HHTCPECa K XUMUHU, CHOCO6CTByIOT Pa3BUTHUIO HCCICAOBATCIILCKOI'O
nmoaxoja.

1.4 Omnuuumenvnvie ocobennocmu npozpammol

[Iporpamma pa3paboTana Ha OCHOBE MPAKTUKO-OPUEHTHPOBAHHOTO MOX0/A U MPEANOIaraeT
BBIICJIICHUC 68,31/ICHI)IX, KIITFOYEBBIX (1)I/ISI/I‘~ICCKI/IX SIBIEHUNI W OKCIICPUMCHTOB B KAa4YCCTBC
cozepKaTenbHOTO siapa. OOpa3oBarenbHas ACATEIFHOCTh B paMKax IPOTPaMMBI OPraHU3YeTCs B
dbopmMe y4eOHOUM HCCIIeOBATEILCKON ACITEILHOCTA. DTO HAOIOIEHUE U MOCTPOCHUE TIEPBHYHBIX
MO/IeJIel, IOUCK JOTIOJIHUTEIFHON HH(POPMAaIINH, €€ aHAIN3, pa3padoTKa U MpoBeeHNE (PU3MIECKOTO
OKCTIEpPUMEHTa, OO0pabOTKa W aHalu3 HKCIEPUMEHTANBHBIX pPE3YyJIbTaTOB, IOCTPOCHHE HOBOM
TEOPETHUYECKOW MOJENH SBICHHs, HCCICIOBAaHWE OJTOM MOJEIW H TOJY4YeHHE HOBBIX,
JOITIOJIHUTCIIBbHBIX CBCI[CHI/Iﬁ O JABJICHUU U XUMHWYCCKUX MpOoHcccax.

OTIUYMTENBHOW  OCOOCHHOCTBIO  JIOTIOJNHHUTEIBHON  OOIIepa3BUBAIOIICH IMPOTPaMMbI
«XUMHAS BOKPYI' HAC» ABJIACTCA TO, YTO JaHHAA MporpamMma ABJISACTCA YaCTbO CUCTEMBI HHTCTPAllun
00LIEero 1 JOMOIHUTEILHOIO 00pa30BaHUsl.

1.5 Aopecam npozpammuor

[Iporpamma paccuntana Ha oOywaroluxcsa B Bo3pacte 14-15 ner, uMeEoumx OrpoMHOe
JKETaHUE K 3aHATHSIM.

B noapoctkoBOM Bo3pacTe 0COOEHHO BaXKHO YCBOCHHE HOPM U CIIOCOOOB B3aUMOOTHOIICHUH!
y pebeHKa TMOSBIACTCS MOTPEOHOCTh OBITH CYOBEKTOM HE TOJBKO Y4eOHOW JESITEIBHOCTH - OH
CTPEMUTCSI CaMOYTBEPIUTHCS. Y TOIPOCTKOB (QopMUpYETCsl MOTPeOHOCTh OBbITh B3POCIBIMHU,
OCO3HaBaTh Cce0s JIMYHOCTBIO, OTIWYHOM OT Jnpyrux Jrojed. OTtcioga cTpeMiieHHe K
CaMOYTBEP)KICHHUIO, CaMOpeau3allid, CaMOOINpeAeNeHUH. YYacThe TOJIbKO B  y4eOHOM
NesITeNbHOCTH, B ee ¢opMax He yaoieTBopseT ux. C BO3pacToM HMX Bce OOJbIIE IPHUBIEKAET
coJiep)kaHue, KOoTopoe TpeOyeT camMOCTOSATEIbHOCTH, SpyAuLMH. [IpHHININ WHAMBUAYaJbHOTO U
mudepeHINPOBaHHOTO TMOAX0/a MPEANojaraecT y4yeT JUYHOCTHBIX, BO3PACTHBIX OCOOEHHOCTEH
JeTeld U ypOBHS MX ICHUXMYECKOro U (hu3nueckoro pasputus. Peanmmzanusi mporpaMmbl co3faer
YCIIOBUS Ui CaMOpa3BUTUS OOy4aroIIMXCS, MX WHIUBUAYAIbHBIX CIHOCOOHOCTEH, MalbHEWIIEro
camMo00pa3oBaHuUA.

1.6 Cpok oceoenusn npozpammuol
[Iporpamma paccuutana Ha 1 ron oOydeHus, Bcero 68 y4eOHBIX YacoOB M3 pacyera 2 yaca B
HEJICIIO.

1.7 ®@opma obyuenua dopma
oOyueHus: O4HasL.
@opMbl IPOBECHUS 3aHATHIA: ayAUTOPHAs:

0 Teoperndeckue 3aHATHUs (JIEKIHs, Oecena, JUCKYCCHUs, CEMUHAP);

0 mpakTudeckue 3aHATHS (MOJENIMpPOBAHHE XWMUYECKHX CUTYallMid, MpPAKTUYECKHE pPabOTHI,
nabopaTopHbIE OIBITHI).
dopma opraHu3alyy 3aHATUN: UHAUBUAYaIbHAs, TPYNTIOBAsi, KOJIJICKTUBHAS.

1.8 Pestcum 3anamui
3ansaTus npoBoaTcs 1 pa3 B Heaenro 1o 2 yaca (1 gac - 40 munyTt, cornacHo Hopmam Cas [1un).



1.9 I{enw u 3a0auu npozpammot

I]ens npozpammet - cozganue ycioBui 11t GOpMUpOBaHHS Y 00yUaIOMIUXCs yCTOMYMBOTO HHTEpEca
K COJIEP)KaHUIO MPEJAMETa XUMUH, OIbITa CAMOPEATU3allUU NMPU 0OpaIlleHUH C TEIaMH, BEIECTBAMU
P HECTIOKHBIX XUMUYIECKUX UCCIICTOBAHUAX, (DOPMUPOBAHUE HABHIKOB

NPUMEHEHHsI TOJYYEHHBIX 3HAHUN W YMEHHMH 1 Oe30MacHOrO HCIIOJIb30BaHUS BEIIECTB U
MaTEepHAJIOB B OBITY, PEHICHUS MPAKTUYECKUX 337a4 B MOBCEIHEBHOH JKW3HHU, MPEIyHpPekKICHUS
SIBJICHUH, HAHOCSILUX BPEJ 30POBBIO YEIOBEKA U OKPYKAIOLIEN Cpelie.

3aoauu npozpammul:

Oopazoeamenshoie:

g

chopMupOBaTh MEPBUYHBIE MPEACTABICHUS O MOHSATHUAX: TEJIO, BEIIECTBO, MOJIEKYJA, aTOM,
XUMHUYCSCKUM 3JICMEHT;

0 mno3HakOMHUTH ¢ MpocTeiiied Kiaccudukanuei BemecTB (10 arperaTHOMy COCTOSIHHIO, IO
COCTaBY), C ONMCAaHUEM (PU3MUECKUX CBONCTB 3HAKOMBIX BEILIECTB, C (PU3MUECKUMU SIBJICHUSIMHU
U XUMHYECKUMU PEAKIMIMH;

O chopmupoBarh HaYaIbHBIC HABBIKK MCCIICAOBATEIBCKON ICATEILHOCTH,

O chopmupoBarh yMeHHs 0OpamarbCs ¢ XUMHUSCKUMH BEHICCTBAMH, XMMUYCCKUMHU MPUOOpaMU U
000pyIOBaHUEM;, PEIICHHUS YIKCIIEPUMEHTAIBHBIX 3a7a4;

0 cdopmupoBaTh KIIOUEBbIE  KOMIIETEHIIMH JE€TEH TaHHOU BO3PAaCTHOM  KaTE€ropHH:
camoo0pa3oBareibHble, HH)OPMAIIMOHHbIE, KOMMYHHUKATUBHbBIE, IPAKTUYECKHE MTOCPEACTBOM
BBITIOJTHEHUS IIPAKTUYECKUX padOT, BBITIOJIHEHUS IPOEKTOB, OIBITOB; BEICHHUS HAOIIOACHUN U
HCCIIEI0BATENILCKOM padoThI;

0 MOBBICUTH MHTEPEC K IIKOJIBHBIM JUCHUIUIMHAM U CaMOOOPa30BaHUIo.

Pazeusarowue:

0 pa3BuBaTh MO3HABaTEJIbHbIC WHTEPECHl M MHTEIJIEKTYyaJlbHblE CIIOCOOHOCTH B IpoOLEcCe
IIPOBEJICHUSI XUMUYECKOTO IKCIIEPUMEHTA,

0 pa3BuBaTh CaMOCTOSITEILHOCTh NMPUOOPETEHUS 3HAHUN B COOTBETCTBUH C BO3HUKAIOLUIUMHU
AKHU3HEHHBIMU NIOTPEOHOCTAMY;

0 pacmupsre Kpyrosop ydyalluxcs C IPUBJICYEHHEM JIOTIOJHUTEIbHBIX HMCTOYHHKOB
nHGOpMalNH, 3PYAULIUIO, TIOBBIIIATH OOLIHI YPOBEHb 00Pa30BAHHOCTH M KYJIbTYpBI;

0 pa3BuBaTh yMEHHS aHATM3UPOBATH HH(OPMALINIO, BBICIATH IIIABHOE, HHTEPECHOE.

Bocnumamenovnuvie:

0 BochmuThHIBaTh OTHOLIEHHE K XUMHUHU KaK K OJHOMY M3 (PyHIaMEHTalbHbIX KOMIIOHEHTOB
€CTECTBO3HAHUS U JIEMEHTY 00I1e4YeI0BeUeCKON KyabTypbl;[

0 d¢opmupoBaTte MO3HaBaTElIbHbIE CIOCOOHOCTH B COOTBETCTBUM C JIOTMKOM pa3BUTHS
XMUMHUYECKON HayKu;[

0 BocmuThIBaTh YBaK€HUE K TBOPLIAM HAyKH U TEXHHUKH;[

0 co3nmaBaTh nmefarorn4eckue CUTYalyH YCIEIIHOCTH ISl TTOBBIIICHHsI COOCTBEHHON CaAMOOLICHKH U
cTaTyca y4aluxcs B I71a3aX CBEPCTHUKOB, I1€1aroros 1 poaureneii;d

0 BOCIHUTBIBATH 3KOJOTMYECKYIO KyIbTypy.O

2. KoMnjiekc 0CHOBHBIX XapaKTePHUCTHK MPOrPaMMbl



2.1. O6vém npozpammot
[IporpamMma paccuntana Ha OOy4eHHE MOJPACTAIONIEIO MOKOJICHHUS Ha MPOTsHKeHuH 1 rona.
Bcero 68 yacos.

2.2 Cooepicanue npozpammol

Yueonuiit nnan
1. Ilpuémui 6e30nacnozo oopauienus c 1a60pamopHsvim 000pyO00saHuem u nNPagUIAMU
noeedenus 6 kabuneme xumuu. (6 uacog)
Teopus: Yto nzy4aeT Hayka XuMusi. MeTO1bl TO3HAHUS B XUMUHU.
IIpakmuxka:
[Ipaktnueckas pabora Ne 1. « IlpaBuna moBeneHuss B XUMHUYECKOM KaOuHeTe. 3HAKOMCTBO C
n1abopaTopHBIM 000PYyIOBAaHUEM
[Tpaktuueckas padota Ne2. «CTpoeHue miaMeHu, paboTa ¢ CyXHUM TOPIOYUM, CITUPTOBKOI
2. Tena u sewgecmea. Xumuueckue eeujecmea 60kpye nac . (40 uacos)
Teopus: ®uznveckue Tejla W UX xapakrtepuctuka. BemectBa. CpoiicTBa BemiecTB. YacTuiiel, u3
KOTOPBIX COCTOST BellecTBa. B3anmoierictBre yactuil Beniectna. [loBapeHHas cosib U €€ CBOMCTBA.
Caxap u ero cBoiictBa. YncTsie BemecTBa U cMecu. DU3NUeCKue U XUMHUUECKUE SIBJICHUS.
Xumunueckue peakuuu. [Ipmsnakm xumudeckux peakumii. Kucnopon. CsolictBa. Ilpumenenue.
Oxkcupael. Bogopona. Ceoiicta. [Ipumenenne. Kucmotel. UTo Takoe HHAUKATOPHI?
Ilpakmuxka:
[Tpaktrueckas padota Ne3. «OnpeneraeHue MacCel 1 00bEMa TeTa»
[Tpaktrueckas padota Ned. «OnpeneraeHue MacChl, INTIOTHOCTH BEIIECTBA
[TpakTuueckas padora Ne5. «HaOmrogeHus 3a KarmisiMu BOJBI, KalulsIMU BaJiepuaHbl. PacTBopeHue
MepMaHraHaTa Kajus U IOBapeHHOM COJIM B BOJIE»
[TpakTuueckas padota Ne6. «OuncTka 3arpsi3HEHHON TOBAPSHHOU COJIH
[Tpaktruueckast padota Ne7. «Pa3nokeHue caxapa Mpu HarpeBaHUN
[Ipaktnueckass pabora Ne8. «PasnmeneHueM pacTBOPUMBIX W HEPACTBOPUMBIX — BEIIECTB
buIbTpOBaHUEM»
[TpakTrueckas padota Ne9. «Xumudeckue peakuuu. [Ipu3Haku XUMHUYECKUX PEAKIIHI
[Ipaktuueckas padota NelO. «HaGnroaeHue ropeHus»
[Ipaktuueckas padota Nell. «I[TomydeHue Bogopoia U UCCAEA0OBAHUE €TI0 CBOWCTBY
[Ipaktiueckas pabora Nel2 «VcnplTaHue WHAMKATOPaAMHU Pa3IUYHBIX CPEA: JTUMOHAJ, PacTBOP
CTHPaJIbHOTO MOPOIIKA, MUHEPaJIbHAS BOJIA, KUCIIOTA, IIEI0Yb)
3. 3nakomumcs c azvikom xumuu. Ilpocmote u cnosxicnvie sewgecmea. (22 vaca)
Teopus: 3HaKu XUMUYECKUX IEMEHTOB. XuMudeckas ¢popMyna, Xumudeckoe ypaBHenue. [Ipocrteie
U cnoskHele BemecTBa. O 4eM pacckasan Kycouek Mena. Yo Takoe cona? Boaa u ee coiicTa. benku,
YKUPBL, YTIEBObl: 3HAUCHHE /711 OpraHu3Ma.
Ilpaxmuxa:
[Ipaktueckas pabora Nel3.«MopenupoBaHHe W3 TUIACTHIIMHA: MOJETH MOJIEKYNI MPOCTHIX U
CJIOKHBIX BEILIECTBY
[Ipaktnueckas pabora Neld. «IlomydyeHue yYraeKHUCIOro rasa W H3y4YEHHE €ro CBOWMCTBY
[Tpaktiueckas pabota Nel5.«I[IpurotoBneHue HaCHIIIEHHOTO PAcTBOPa COJIM U BBIPAIIUBAHUE
KpPUCTAJIIIOBY

2.3 IInanupyemovie pe3yivmamot



ITnanupyemoie pezynomamat:
JIuunocmmueie pe3ynvmameol:

ad
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BOCIIMTAHUE YYBCTBA TOPJIOCTH 32 POCCUNCKYIO HAYKY, OTHOILIEHHUE K TPYAY, LEICYCTPEMICHHOCTD,
CAMOKOHTPOJIb 1 CAMOOLIEHKA;

3HaHUE IIPABUJI IIOBEJICHUS B UPE3BbIYANHBIX CUTYyaLUsX;
OIICHUBAHHE COLMAIBHON 3HAYMMOCTH NPOQeCcCHii, CBSI3aHHBIX C XMMHUCH;
pa3BUTHE NIO3HABATEIBHON aKTUBHOCTH;

BJIQJICHUE TMpaBWIaMH O€30MacHOr0 OOpalieHusi C XUMHYECKUMHU BEIIECTBAMU U
000pyIOBaHUEM, TIPOSIBIICHHE YKOJIOTHUECKOHN KYITbTYPHI.

Memanpeomemmnuie pezyivmamol:

g

OBJIaACTh HABBIKaAMH CaMOCTOATCIIBHOI'O HpI/IO6peTCHI/I$I HOBBIX 3H21HI/H71, OopraHusanuu y‘lC6HOI>i
ACATCIIbHOCTH, ITOUCKA CPCACTB e OCYIICCTBIICHUA YMCTh,

OBJIAJICTL YHUBEPCAJIbHBIMU CCTCCTBCHHOHAYYHbLIMU crocobamu JACATCIIBHOCTU Ha6J'II-OI[eHI/IC,
HU3MEPCHUEC, DKCIICPUMCECHT, y‘IC6HOC HCCJICIOBAHNE,

YMETb OPraHn30BaThb pa60qee MCCTO ITPH BBITIOJIHEHUH XUMHUYCCKOTI'O SKCIICPUMCEHTA,
YMETb CAMOCTOATCIBHO CACIAaTh OUCHKY CAMOKOHTPOJIA, CAaMOOLCHKH, MPHUHATHA peHIeHI/Iﬁ n

OCYIICCTBJICHHUA OCO3HAHHOI'O BI)I60pa HCCHeHOBaTeHBCKOﬁ JACATCIBHOCTH,

YyMETh  OMNpENeNITh TOHSATHS, CO37aBaTh OOOOIIEHWS, YCTaHAaBIWBATh AaHAJIOTHH,
KJIacCU(PUITUPOBaTh, CAMOCTOSITEILHO BBIOMpATh OCHOBAHUS W KPUTEPHH, YCTAHABIMBATH
MPUYUHHO-CJICICTBEHHbIE CBS3U, CTPOUTH JIOTHYECKOE PACCYXKIECHUE, YMO3aKIIOYEHUE
(MHAYKTHUBHOE, TETYKTUBHOE U TI0 AaHAJIOTHH) U JIENaTh BBIBOJIBI;

YMETb OPraHU30BbIBATh YU€OHOE COTPYAHUYECTBO U COBMECTHYIO ACSITEIbHOCTh C NEAarorom
U CBEPCTHHUKAMH;

yMeTb paboTaTh MHIMBUIYAIBHO U B TPYIIIIE HA OCHOBE COTJIACOBAHMS MO3ULIUN U ydeTa
HUHTEPECOB.

Ilpeomemmnoie pe3yromamut:

d

YYUTHCSI IPUMEHSATH OCHOBHBIC METO/ bl TTO3HAHUS: HAOI0/IeHNE, U3MEPEHUE, IKCIIEpUMEHT; [
YYUTBCSI pazinyaTh XUMHUUYECKHE W (U3MYECKHUE SIBJICHHS, Ha3bIBaTh NMPU3HAKH M YCIOBUS
MPOTEKAHUSI XUMUYECKUX PEAKIIU;

YUUTBCS TOJIH30BATHCS JIAOOPATOPHBIM 00OPYAOBaHHMEM, MOCYIOW M COONIOAATH MpaBuiia
0e30macHO# pabOThI MPU MPOBEICHUN OTIBITOB;

YUUTBCS TIOJTy4aTh, COOMPATh Ta3000pa3HbIe BEIIECTBA M PACIIO3HABATH UX;

YUUTBCS XapaKTepU30BaTh (PU3MUECKHMEe K XUMUYECKHE CBOICTBA OCHOBHBIX KIIACCOB
HEOPraHWYECKUX COECAMHEHUM, IPOBOJUTH OIBITH, MNOATBEPKIAAIIINE HX XUMUYECKUE
CBOIiCcTBa

YUUTHCS OIICHUBATH MPABUJILHOCTH BBITIONHEHUS HCCIEI0BATENbCKOM 3a/1a4u, COOCTBEHHBIE
BO3MOKHOCTH €€ PEILICHHUS.

YUYUTHCA XapaKTCpU30BaTh BCHIECTBA IO COCTAaBYy, CTPOCHUIO U CBOI’ICTB&M, YCTaHaBJIMBATb
NPHUYUHHO - CJICACTBCHHLIC CBA3U MCKAY JaHHBIMH XapaKTCPHUCTUKaAMU BCIICCTBA.

3. KoMmnJiekc opraHu3aiiuoHHO-NeJaroru4ecKux ycJaoBHid



3.1 Yueonuwiit nnan

Ha3panus pa3nesios, TeM.

KoanuecTBO yacos

Bcero Teopus | IlpakTuka

Dopmbl
MPOMEKYTOYHOM
(uTOroBoii)
aTTecTalun

IIpuémbl 0e30nmacHOrO
o0paieHus ¢ JIabopaTOPHBIM
000opy/10BaHNEM U MPABUJIAMHU
NnoBeJeHUsl B KaOuHeTe XMMHH.

11

Yro wm3yyaer Hayka
Meroas! MO3HAHNS B XUMHH.

XUMUA.

1.2

[IpaxTnueckas padora Ne 1. «
[IpaBuna MOBEACHUS B
XUMUYECKOM KaOuHeTe.
3HaKOMCTBO € JIaDOpaTOPHBIM
000pyT0BaHUEM

13

[IpakTnueckas padora No2.
«CtpoeHue miameHu, padboTa ¢
CYXHM TOPIOYNM, CITUPTOBKOW»
Pa6 6 u3 uudposoii maboparopuu
«Apxumeny

Tena ) | BellecTBa.
XuMHu4YecKkue BellecTBa
BOKPYT Hac.

40 17 23

2.1

dusnyeckue Tema U UX

XapaKTePUCTHKA.

2.2

[Ipaktnueckass pabora  Ne3.
«OmnpeneneHue Maccel 1 00bEMa
Tena»

2.3

BemectBa. CBO¥icTBa BELIECTB.
YacTuiiel, U3 KOTOPBIX COCTOSIT
BEILIECTBA.

2.4

[IpakTueckas padota Ne4.
«PacTBOpeHUE

BEIECTBA KaK (PU3HUKO-
XUMUYECKUI MPOLIECCH
pa6 8 Ludp. JIad
«Apxumen»

2.5

B3aumonencTBrue yacTulg
BeIlleCTBA.

2.6

IIpaktuyeckas  pabora  NeS.
«HabmroaeHus 3a KarisiMu BOIbI,
KaIlJIIMU BaJIEPUAHBI.
PacTBopenue nepmanranara
KaJIusl ¥ TIOBAPEHHOMU COJIU B
BOJIEM




2.7

IToBapeHHas coyb U €€ CBOWCTBA.
[TpoBeneHne KOHTPOIISI TOYHOCTH
MIPUTOTOBIIEHHOTO pacTBopa» pad
17 Ludp. J1ab «Apxumen»

2.8

[Ipaktuyeckas  pabora  Neb.
«OuncTKa 3arpsi3HeHHON
IIOBAPEHHOM COJIN»

2.9

Caxap u ero cBoiicTBa.

2.10

[IpakTtuyeckas padotaNe7.
«Paznoxenue caxapa mnpu
HarpeBaHUM»

211

YucThle BELECTBA M CMECH.

212

[IpakTnueckas pabora Ne8.
«Pa3znenenremM pacTBOPUMBIX U
HEPACTBOPUMBIX BELLECTB
(bunbTpOBaHUEM»

2.13

Pu3nYecKrue 1 XUMHUYECKHE
ABJICHUS. XUMUYECKUE PEAKIIAH.
[Ipu3HaKy XMMUYECKUX PEAKIU.

ITo utoram paznena —
Npe3eHTa U, NOKJIA/,
MHUHU-HCCIEI0BAHNE

2.14

[IpakTnueckas pabora Ne9.
«XUMHUYECKHUE  PEaKLHH.
[Ipu3HaKM XUMHYECKUX
peaxkuuin

2.15

Kucnopon. Cpoiictsa.
[Tpumenenne. OkcUabI.

2.16

[Ipaktnueckass  pabdora  NelO.
«Halnronenue ropeHus»

2.17

Bopopon. Cpoiictsa.
[Tpumenenue. Kucnotsl.

2.18

[IpakTrueckas padora Nel 1.
«[lonyyenue Bomopoma u
HCCIIETOBAHUE €r0 CBOKCTBY
Pa6 18 Ludp. JIad
«Apxumeny

2.19

UYro Takoe MHIAMKATOPHI?
Pa6 19 Hudp. Jladb «Apxumen»

2.20

[IpakTnyeckas pabora Nel2

Ilo uToram pasgena —

«VcnipITaHNE MHANKATOPaMH
Pa3NIUYHBIX CPEJ: TUMOHA,
pacTBOpP CTUPAIBHOTO MOPOIIIKA,
MUHepalbHas BOJa, KUCIOTa,
IETI0Yb

pa6 20 Hudp. JIad «Apxumen»

npe3eHTanus, T0KIA],
MHHH-HCCIeI0BAHHE

3HAKOMUMCH C A3BIKOM
xumum. IIpocTsie U c/10KHbIE

BeliecrBa.

22

12

10

10




3.1 | 3HaKu XUMHUYECKUX DJIEMEHTOB. 2 2 -
3.2 | Xumunueckas popmyina, 2 2 -
XMMHMUECKOE ypaBHEHHUE.
3.3 | [IpocThie U cloXHBIC BemecTBa. | 2 1 -
3.4 | IlpakTrueckas padota Nel3. 2 - 2
«MopenupoBanue u3
IUIACTUIIMHA: MOJIEIH  MOJIEKYI
MIPOCTHIX U CJIOKHBIX BEUIECTBY»
3.5 | O gém pacckasan Kycodek mena. | 2 1 -
3.6 | Yro Takoe coxa? 2 2 2
3.7 | Ilpaktnueckass pabora Nel4. |2 - 2
«IlomydeHne yriaekuciaoro rasa
Y U3YYECHHUE €r0 CBOMCTBY
3.8 | Boma u ee cBoiicTBa. 2 2 -
3.9 | IlpakTrueckas padota Nel5. 2 - 2
«[IpuroroBnenue
HACBIIIEHHOTO pacTBOpa COJU U
BbIpAlllMBaHUE KPUCTAIIIOB
Pa6 29 ludp. J1ab «Apxumemn»
3.10 | Benkw, >KUPBI, YTICBOIBL: 2 2 2 ITo uToram paszena —
3Ha4YCHHUE 11 OpraHu3Ma npe3eHTanmd, 10KIax,
MHHH-HCCIIeI0BaHHe
ITo utoram y4eGHoro rosia 2 3amuTa NpoeKTa,
HCCIIeI0BATEbCKOI
padoThI
Hroro | 68 | 31 ‘ 37

3.2. Kanenoapnutit yueonwiii cpagpux

Pazgen \ Mecsiny | Centsiops | Oxts16ps | Hosi0pn

Jexabpn

SHBapb

®deBpaiib

Mapt | Anpens | Maif

[Tpuemsi

0e3011aCHOTO
oOparieHus ¢

naboparop

obopynoBaHue

M n

IIpaBUJIaMH1
IIOBCICHUA B

KaOuHere
XAMUH.

4

HbIM

Tenan
BEIlleCTBA.

XUMHUYECKHE

BCIICCTBA

BOKpPYT Hac.

11




3HaKOMUMCS 4 4 5
C SI3BIKOM
XUMUU.
[Ipocteie n
CIIOJKHBIE
BEILIECTBA
IIpomeskyTou IIpe3en IIpe3enT IIpe
H af Tanms, anmus, 3
arrecranusa JAOKJIaJ, AOKJIazd, €HTa
MMHH- MMHH- s,
HCCTen0 HCCJIeI0B OKJT
BaHHe anmne an,
MHH
i-
ucesa
e10B
anue
Bcero 4 4 4 4 4 4 4 4 )

3..30uenounvie mamepuanvt
B mensx ornieHkH ¥ KOHTPOJIS PE3yJIbTaTOB 00y4YEHHUs B TEUCHHE YIeOHOTO0 T0/1a MPOBOIATCS:

0 mpe3eHTaMsi CaMOCTOATEIbHON pabOTHI;
0 mpe3eHTaIMs UCCIENOBATEIBCKOW pabOTHI;
0 nmoknan;
d

MHHH-UCCIICIOBAHUC.

3.4. Memoouueckue mamepuanst
Dopma opeanuzayuu 00pazoeamenbHoll 0eameabHOCmU . UHIUBUAYyaIbHAS,
MOATPYIIOBasi, FPYMIOBAsi U KOJUIEKTUBHAS.
Buowt 3anamuit:
O Oecena
0 mnpakrudeckas pabota
O camocrosiTenbHas paboTa, TECT - MPE3EHTAIS
Memoowt
00yueHus:
0 crnoBecHble - CHIOCOOCTBYIOT IMOJIYYEHHIO HOBBIX 3HAHUI, BBEJCHHIO B TEOPHUIO BOMHCKOTO
UCKycCTBa (YCTHOE M3JI0KeHue uHpopmarmu negarorom) [ nHarmsauele - 3aA€lCTBYIOT

3pUTENBHYIO AMATh 3aHUMAIOLIMXCS, CIIOCOOCTBYIOT JIy4IlIeMy IIOHUMAHHUIO U 3alIOMUHAHUIO
(IMYHBIN pUMep NeAarora, BUAEOMaTepuasoB)

0 mnpakTuueckue - 3aKperjeHue U oTpaboTKa HABBIKOB M MX KOPPEKIHs (UTPOBbIE, KPYroBbIE,
MIOBTOPHBIE, PABHOMEPHBIE, COPEBHOBATENbHBIE, TOKA3aTENIbHBIE).
Cospemennbie nedazozuueckue mexHon02uu.
0 IIpoGneMHO-IuanOTrHUecKasi TEXHOIOTHS;
0 IIpoekTHO-HMCCIEe0BATENbCKAS;
0 TexHonorus oneHUBaHU 00pa3oBaTeIbHBIX AOCTHXKEHHH (MopTdommo); O AxTuBHBIE HOPMBI
oOyuenus (opranusaius paboTsl B napax u rpynnax); 0 MHdopmanmoHHble TEXHOIOTHH.

O HWrpoBble TEXHOJIOTHH.
12




0 3nopoBbecOeperaromme TeXHOJIOTHH. An2opumm yuedonozo 3aHamus.

1 sramn: opranu3anuOHHBIM.
3azaya: MoAroToBKa AeTel K paboTe Ha 3aHATUH.
CopepxxaHue dTana: opraHu3alys Hadajla 3aHATHs, CO3JaHHE IICUXOJOTHYECKOTO
HACTpOsI Ha YYEeOHYIO JEATENbHOCTh M aKTUBU3alMs BHUMAaHUS. 2 OTall
MIOATOTOBUTENbHBIN (IOATOTOBKA K HOBOMY COJIEP’KaHUIO).
3anauva: ofOecriedyeHUEe MOTUBALIMM U IPUHSITHE JIETbMU eu
y4eOHOMO3HABATEIBHON JIESITETHLHOCTH.
Copneprxanue dTamna: cooOIEHHE TEMBI, IIeTN y4eOHOTO 3aHATHS M MOTUBAIHS y4eOHOM
NEeATEeNbHOCTH AETEH.
3 JTarn: OCHOBHOM.
1) YcBoeHre HOBBIX 3HAHHI U CIIOCOOOB JCHCTBHIA.
3anava: obecrieueHNe BOCIIPUATHUS, OCMBICICHUS U IEPBUYHOTO 3alIOMUHAHUS CBSI3€H U
OTHOIIEHU B 00bekTe n3yueHus. 2) [lepBuynHas npoBepka MOHUMAaHHUSL.
3asaya: yCTaHOBJIEHHE PAaBUJIBHOCTH U OCO3HAHHOCTH YCBOEHUSI HOBOTO y4eOHOTO
MaTepuasa, BbISBIIEHNE HEBEPHBIX MPECTaBICHUN U UX KoppeKuus. [Ipumenstor
poOHBIE MIpaKTUYECKHE 3a/1aHus, KOTOpBIE COYETAIOTCS C
00BSCHEHHEM COOTBETCTBYIOIIMX MPABHII UM 000CHOBaHUEM 3) 3aKkperyieHre 3HaHUH
U CIIOCO00B IEHCTBHIA.
3anaya: obecrieueHue YCBOEHUS HOBBIX 3HAHUN U c11oco0oB AeiicTBuil. [Ipumensitor
TPEHUPOBOUHBIE YIIPAXKHEHUSI, TAOOpATOPHbIE 3a7aHNsl, KOTOPbIE BBITOJIHSIIOTCS
CaMOCTOSITENILHO JIEThMHU.
4) O6oOIIIeHre ¥ CHCTeMAaTH3aIMsl 3HaHUH. 3a1aya:
(hopMHpOBaHHE 1IEIOCTHOTO MPENCTaBICHHS 3HAHUI
10 TeMe€. 3 ATar: KOHTPOJIbHBIM.
3anaya: BBIABIICHHE Ka4ecTBa U YPOBHS OBJIAJICHUS 3HAHUSMHU, UX KOPPEKIHUSI.
6 3Tar: UTOrOBBIM.
3ajava: JaTh aHaJdM3 M OICHKY YCIENIHOCTU JOCTHKEHHUS IeJId U HAMETHUTh MEPCIEKTUBY
nocJeayromei paboThl.
7 orar: peaeKTUBHBIMN.
3anava: MoOunIM3aIus aeTeil Ha camooueHky. OueHuBaercs paboTOCTIOCOOHOCTb,
MICUXOJIOTHYECKOE COCTOSIHUE, PE3YIbTATUBHOCTh PabOThI, COAECPKAHHUE U MOJIE3HOCTD
y4eOHOM paboThI
OcHosnule hopmul 6ocnumamenvHoUl OeamenbHoCmu
4. Bocnumamenvnasn paboma 6 00veouHeHuu
OCHOGbl8aemcs HA JOPMAX, C6A3AHHBIX C
KOJI1eKMUGHbIM 00yYeHuem u 6Kiouaem 6 ceos
Ko11eKmugnbvle meopueckue oena. Hnvie komnonenmul

4.1 Ycnoeusn peanusayuu npozpammol

Jlns peanu3anuu JOMOJHUTEIBHON 0OIIepa3BUBAIOIICH MPOTPAaMMbI €CTECTBEHHOHAYYHOU
HaTPaBJICHHOCTU «XUMHsI BOKPYT HAC» UMEETCS:
nomeujenue, niowaoku: xkabuner « Touku poctay,
mexHuueckoe ochawenue: Hoytoyk, M\M yCTaHOBKaA, ITU(POBBIC JATYMKH, JIAOOPATOPHOE
obopynoBaHue, IEMOHCTPAITMOHHOE 000PYIOBAHHUE;
MamepuanvHoe odecnevenue: COOPHUKH 3a71a4, OMMCAHUE TPAKTUIECKUX PAOOT, TECTHI; HALAAOHbLI
oudaKmuyecKuii mamepuan: TabNUIbl, BUACOCIOKETHI, PE3CHTAIIH.

13



UHpOpMayuonHbvle 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

gk wn

©

4.2 Cnucok numepamypuol

Anekcammna W.IO., Jlaryrenko O.U. «EctectBo3HaHue ¢ OCHOBaMHU 3KOJIOTHH» M.,
[Ipocseuenue 2007.

Anexcunckuit B.H. 3anumarensubie onbIThl 10 XxuMun.- M.: [Ipocsemienue, 1995.
Anux6epona JL.IO. 3anumarensna xumus.- M.: ACT —IIpecc, 1999.

la6puensu O.C.. «Xumusa» yueOHuUK 11 8 kiacca. Mocksa, Jpoda, 2007.

OpxekoBckuil [1.A., laBeinoB B.H., TuroB H.A.- TBopuecTBO yuamuxcs Ha NPaKTUYECKUX
3aHATHUAX MO0 XUMUU.- M., Apkth, 19991

Pymutuc I'.E., ®enpniman @.T'.. «Xumus» yuedbnuk ans 8 kimacca. Mocksa, [IpocBemenue,
2018.

Casuna A.A. A noznaro mup. Xumus.- M.: [lerckas sHuexnonenns,2009.

CasunkuHa E.B.. «Yto Takoe xumnueckas peakuusi?» M., Uucteie npynel, 2008.

UepHobGenbckas .M. Beenenue B xumuio. Mup miazamu xumuka [Tekcr] : yueOHOe mocoOue yis
ydamuxcsi o0meodpa3oBaTeNbHbIX yueOHBIX 3aBeneHuil. 7 kmace / . M. UepnoOenbckas, A. U.
Hementnen. — M. : Bnamoc, 2003. — 256 ¢
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4.3. KanengapHsiil yaeOHO-TeMaTUYECKU N T1aH

Ne | Jlara HazBanmue pa3nena, temsl pasaena, teMbl | Q0bém | ®opma ®opma

3aHATHSA 4yacoB | 3aHATH arrecramn

A 7841

(koHTpOJA
1)

IIpuémpbl OGe30nacHoOro odpaeHus ¢ 6

J1a00paTOPHBIM 000pPY/I0BAHUEM U

NpaBWJIaMHU MOBeeHUs] B KaOUHeTe

XHMHH.

1-2 Uro wm3ywaer Hayka Xxumus. Metonpl 2 Teopetnueck | becena,
MO3HAHUS B XUMHHU. o€ 3aHsATHE Hpe3eHTAall

us

3-4 [Ipaktuyeckas padora Ne 1. «« IlpaBuma | 2 IIpaktugeck | OTyer o
MOBEJICHNUS B XHUMHUYECKOM KaOWHeETe. 0¢ 3aHsTHE MPaKTHYECK
3HAKOMCTBO c 11a60paTOPHBIM oit pabore
000pyTOBaHUEM »

5-6 [Mpaktudeckas padora Ne2. «Ctpoenne | 2 [paktnyeck | OTyer o
IJIaMeHH, paboTa C CyXUM TOpIOYHM, 0 3aHATHE NPAKTHYIECK
CHIMPTOBKOI» oif pabore
Tenra wu BemecrBa. Xumuueckue 40
BelllecTBa BOKPYT HAc.

1-2 dwusndeckue Tea U uX XapakTepucTHKa. | 2 Teoperndeck | becena

0€ 3aHATHE

3-4 ITpaktruyeckas pabora Ne3. 2 [Mpaktinyeck | OTaer 0
«OmnpeneneHue Macchl 1 00bEMa TeIa» 0€ 3aHATHE MPAaKTHICCK

oif pabore

5-6 BemecTBa. CBOMCTBA BEIIECTB. 2 Teopernueck | Becena
YacTtulipl, U3 KOTOPBIX COCTOSIT 0€ 3aHATHE
BEIIECTBA.

7-8 [IpakTnueckas pabota Ned. 2 INpaxTHueck Oruer o
«PacTBOpeHue BelecTBa Kak 0€ 3aHATHE MPaKTHIECK
(hMBUKO-XUMUYIECKUIT oif pabore
nporecc» pad 8 [ludp. Jlad
«Apxumeny

9- B3aumoneiicTBue yacTull BelecTsa. 2 Teoperudeckoe| [IpesenTanus

10 3aHATHE

11- [TpakTrueckas pabora Nes. 2 IIpaktnyeck | Otuer o

12 «HaOmrogeHus 3a KaruisiMH BOJIBI, OC 3aHATHC HE’aKTH‘WCK
KaIUIAMH BaJlepuanbl. PacTBopenune ot pabore
NepMaHraHaTa Kajus U IOBapeHHOU
COJIM B BOJIEN

13- [ToBapeHHast coilbp W €€ CBOMCTBA. 3 Teopernyeck | HccnenoBann

15 0€ 3aHATHE e

[IpoBeneHne KOHTpPOJISI TOYHOCTH
MIPUTOTOBIIEHHOTO pacTBOpa» pad 17

Hudp. J1adb «Apxumen»




16- [Ipaktuyeckas pabora Ne6. «Ouuctkal 2 IIpaktuyeck | Otyer o
17 3arpsI3HEHHON ITOBAPEHHOM COJIM» o€ 3aHsATHE HPAKTUYECK
oii pabote
18 Caxap u ero CBOMCTBa. 1 Teopetnueck | Uccnenosanu
0 3aHsTHE e
14
19- [Ipaktuyeckas paboraNe7. 2 IIpaktudyeck | Otyer o
20 «Pa3noxeHue caxapa pu HarpeBaHUW» 0¢€ 3aHATHE HIPaKTHIECK
oii pabote
21 Yucrele BENECTBA U CMECH. 1 Teopernueckoe| IIpesenTanus
3aHATUC
22- IIpaktnyeckas pabGora Ne§. 2 IIpaktudeck | Otyer o
23 «Pa3eneHreM pacTBOPUMBIX U 0€ 3aHATUE MPaKTHYECK
HEPaCTBOPHMBIX BELIECTB oif pabore
(bunbTpOBaHUEM»
24- dusnyecKue U XUMHYCCKUE SIBIICHUSI. 2 Teopetnueck | IIpe3enTanu
25 Xumunueckue peakuuu. IIpusHakum 0¢ 3aHATHE A, 10K1aJ,
XUMHUYECKUX PEaKI[HiA. MHAHH-
HCCIIe[0BaH
ue
26- [Mpakthueckass ~ pabota  Ne9. 2 [Ipaktnueck | Otuer o
27 «Xnmuueckue peakuuu. [IpuzHaku 0€ 3aHATHE NpPaKTHYECK
XUMHUYECKUX PEAKIIUI» oii pabore
28- Kucnopoa. CoiictBa. [Ipumenenue. 2 Teopernueck | Becena
29 OKCHUIBIL. 0€ 3aHsITHE
30- [MpakTrueckas pabora Nel0| 2 [paktnueck | Otuer o
31 «HabmoneHne ropeHus» o€ 3aHsATHE MPaKTHIECK
oif pabore
32- Bogopoa. Coiictea. [Ipumenenue. 2 Teopernueck | Becena
33 Kucmnorsl. O€ 3aHATHE
34- [IpakTuueckas padora Nell. 2 [MpakTudeck Oruer o
35 «[Tomyuenue Bogopoa 1 o€ 3aHsATHE MPAaKTHIECK
MCCIICIOBAHUE €r0 CBOMCTB) oif pabore
Pa6 18 Ludp. JIad «Apxumen»
36- Yrto Takoe UHIAUKATOPHI? 2 Teopernueck | Becena,
37 Pa6 19 Hudp. JIad «Apxumen» 0€ 3aHATHC Ipe3eHTall
us
38- [TpakTuueckas padora Nel2 3 Ipaktnueck | IIpesentauu
40 «McnpITanre THAMKATOPAMU Pa3JInYHbIX OC 3aHATHC 1, NOKIax,
Cpel: JINMOHAJ, PacTBOP CTUPAJILHOTO MIHA-
MIOPOIIIKa, MUHEepalbHasl BOJa, KUCIIOTa, uccneosan
menouby pad 20 Ludp. J1adb «Apxumen» e
3HaKoMuUMCS € SI3BIKOM XHUMHH. 22
IIpocTbie U C10KHBIE
BelllecTBa.
1-2 3HaKU XUMUYECKUX DJIEMEHTOB. 2




Xumuueckas Gopmyia, XMMHUUECKOe
ypaBHEHHE.

5-6 IIpocTeie U CI0KHBIE BELIECTBA.
7-8 [IpakTtuyeckas padora Nel3.
«MoaenupoBanue u3
IUTACTUJIMHA: MOJIETN MOJIEKYJI ITPOCTHIX U]
CJIO’KHBIX BEILIECTBY
9- O ueMm pacckazan Kycouek Mea.
10
15
11- Uro Takoe cona?
12
13- [IpakTnueckas pabGota Nel4.
14 «ITosryueHre YIIeKUCIIOTO ra3a u
H3y4YEHUE €ro CBOWCTBY
15- Boma u ee cBolicTBa.
16
17- [IpakTnueckas padora Nel5.
18 «[IpuroroBieHne HaChIILIEHHOTO
pacTBOpa COJNM UM BbIpallMBaHUE
KPHUCTaJJIOB»
Pa6 29 udp. J1ab «Apxumen»
19- benku, Kupsbl, yrieBo bl
20 3HauyeHHue JUIs OPraHu3Ma
21- 3amura npoeKToB

22
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