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INOACHUTEJBHASA 3AIINCKA
JlonosnHuTeNbHAS 0OUIe00pa3oBarenpHas 00Illepa3BUBaoIias IporpaMma
«3aHUMaTeNbHas ~ XUMUS»  €CTECTBEHHOHAY4YHOM  HANPAaBJEHHOCTH  C

YAOBJIETBOPSET UHTEPECHI JeTeu, UHTEPECYIOLIUXCS BEILIECTBAMU,
IIPEBPAILCHUSMU  BELIECTB U  SBICHUAMHU, KOTOPBIE COIPOBOXIAIOT ITHU
IIPEBPALLECHUS.

[Iporpamma cocTaBlieHa B COOTBETCTBUM C OCHOBHBIMM HOPMaTHBHO-
paBOBBIMU JTOKyMeHTamu: PenepanbHbiM 3akoHoM «OO0 oOpa3oBaHHM» OT
29.12.2012 r. Ne 273-®3; TlopanikoM OpraHu3allMd W  OCYLIECTBJICHUS
00pa30BaTENbHOM NEATEIBHOCTH MO JOMOJIHUTEIbHBIM 00111e00pa30oBaTeIbHBIM
nporpammam oT 09.11.2018 r. Ne 196; LleneBoit Moaenn pa3BUTHS PETHOHAIBHBIX
CHUCTEeM JOMOJHUTENIbHOrO o0pa3zoBanus jere or 03.09.2019 r. Neo 467;
CaHUTapHO-2MTHUIEMUOTIOTHYECKUX TPeOOBaHUI K OpraHU3alUsiM BOCIHUTAHUS U
oOy4eHHsl, OTAbIXA U 03I0POBJICHU JieTel 1 Monoaexu oT 28.09.2020 r. Ne 28.

OTiuvuTeIbHBbIE 0CO0EHHOCTH NPOTrPAMMBI.

[Ipenyaraemass mporpamma Uit 7-8 Kjacca HMEET €CTECTBEHHOHAYYHYIO
HAIPaBIICHHOCTb, KOTOpAasl SBJISIETCS Ba)XXHbIM HAIIPABIICHHEM B PpAa3BUTHH U
(opMUPOBAaHMHN Yy IIKOJBHUKOB MEPBOHAYAIBHOIO IEJIOCTHOIO MPEACTaBICHUS O
MHUpE Ha OCHOBE COOOUIEHUSI UM HEKOTOPBIX XUMUYECKUX 3HAHHM.

B npomecce wu3ydeHus JAaHHOrO Kypca Yydyalluecs COBEPIICHCTBYIOT
MPAaKTUYECKHE YMEHHsI, CIIOCOOHOCTh OPUEHTUPOBATHCS B MHUPE Pa3HOOOPA3HBIX
XUMUYECKUX MAaTE€pPUAlOB, OCO3HAIOT MPAKTHYECKYI0 LEHHOCTh XUMHUYECKUX
3HaHWM, UX OOUIEKYJIbTYPHOE 3HAYEHUE JJIsi 00pa30BaHHOrO 4YesioBeka. Pemenue
3a/lay pa3IMYHOTO COJAEpPKAHUS SIBIIAETCS HEOTHEMIIEMOM YaCThl0 XUMHUYECKOTO
oOpazoBaHus. Pemenue 3amay  BOCHUTHIBACT Y  YYalllUXcsl TpyJoJoOue,
LEJIEYyCTPEMIIEHHOCTh, CIOCOOCTBYET OCYILECTBICHUIO IOJUTEXHU3MA, CBSI3U
oOyueHuss C IKHU3HbIO, MPO(PECCHOHAIBHON  OpHEHTALWH, BBIPAOATHIBACT
MHUPOBO33peHUE, POPMHUPYET HABBIKU JIOTMUECKOTO MBIIUICHHUS.

JlaHHBI KypC BaXKEH MOTOMY, YTO OH OXBAThIBAET TEOPETHUYECKUE OCHOBBI
XUMUM M TPAKTUYECKOE HA3HAYEHHE XMMHYECKUX BEIIECTB B IIOBCEIHEBHOMN
JKW3HU, TO3BOJIIET pACIIMPUTHh 3HAHUS YYAIIUXCA O XUMHUYECKMX METOJaxX
aHaiKn3a, CIOCOOCTBYET OBJIAJICHUIO METOJMKaMU uccienoBanus. Kype cogepxut
OIMEpPEeXAIoNyl0 MHPOPMALMIO MO HEOPTraHWYECKOHM XUMHUH, PACKPBIBAET MEpes
YYAIIMMUCS MHTEPECHBIE M Ba)XXHbIE€ CTOPOHBI MPAKTUYECKOTO HCIOJIb30BAHUS
XAMWYECKUX 3HAHUM.

[IpakTrueckast HaPaBJICHHOCTh U3YyYaeMOT0 MaTepuaa JIeJaeT JaHHbIA Kypc
aktyanbHbIM. ConepxaHue Kypca IMO3BOJSET YYEHUKY JHO0Oro  ypOBHSA
BKJIFOUYUTHCS B y4eOHO-TO3HABaTEIbHBIA MpOLECC M Ha JIo0OM  3Tamne
NEATEIbHOCTH.

[Tporpamma «3aHuMarenbHasi XUMUS» MPEIyCMATPUBAET ILIEJICHAIPABICHHOE
yrayOJieHne OCHOBHBIX XMMHYECKUX TOHSTHH, MOJYYCHHBIX JEThbMH Ha YpOKax
XUMUH, Onosoruu, reorpadun, HPOPMATUKH.



Kpome TeopeTnyeckux 3HAaHHWWM, MPAKTUYECKMX YMEHHM W HABBIKOB Yy
yyamuxcsi  (GOpMHUpPYIOTCS TO3HaBaTelbHble HHTEpechl. UTOOBI He TepsATh
MO3HABATENIbHOTO MHTEpeca K MpeaMeTy ydeOHas mporpamma IpeaycMaTpuBaeT
YepeIOBaHUE TEOPETUYECKUX U MPAKTUYECKUX BHJIIOB JAeSATENbHOCTU. Jlis
BBOJIHBIX 3aHATUH XapaKTEPHO COYETAHHE DJIEMEHTOB 3aHUMATEIbHOCTU U
HaydyHocTU. [Iporpamma BKIIIOYAET: 3HAKOMCTBO C MNpUEMaMH J1TaOOpaTOPHOM
TEXHUKH, C OPTraHU3alMell XUMHYECKOIO IMPOU3BOJCTBA, M3YUEHUE BEIIECTB U
MaTepHaJIOB U X NPUMEHEHHE.

3aHATUS TPOBOAATCS HWHAMBUAYaJdbHble M rpymnmoBbie. [logdop 3amaHuit
IIPOBOAMUTCSA C YYETOM BO3MOXKHOCTEW JETEH, B COOTBETCTBUHU C YPOBHEM HX
NOJATOTOBKHM M, KOHEYHO, C YYETOM >KellaHus. B cilydae BBINOIHEHUS TPyHIIOBOrO
3alaHds JAa€Tcsl BO3MOXHOCTh CIUIAHUPOBATH XOJ ASKCIEPUMEHTAa C YETKUM
pacnpezeneHueM 00s3aHHOCTEH I KaXJI0To wieHa rpynmnbl. OcHOBHBIE (POPMBI
3aHATUN - JIEKLIMH, pAacCKa3bl yduTess, oOCyXkaeHue mpoldiieM, MpakKTUYECKUe
paboThl, MPOCMOTP BHUAECOQUIBMOB, pEIICHHE 3aJad C HECTaHAAPTHBIM
coJepKaHuEM. Yyaluecs roToBsT pedeparsl U T0KIa/1bl, COOOIIECHNUS.

JUIsL aKkTUBH3alUU TO3HABATEIBHOTO MHTEPECA YYAIIUXCA IPUMEHSIOTCS
CIIEIYIOIIME METOJAbl:  HCIOJIb30BaHHWE HH(OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJOTUH (TI0Ka3 TOTOBBIX KOMIIBIOTEPHBIX Tpe3eHTanmidi B PowerPoint,
COCTABJICHUE YYallIUMUCS KOMIIBIOTEPHBIX Mpe3eHTaIuii B mporpamme PowerPoint,
pabota B cetu UHTepHET), YCTHBIE COOOIIEHUS YYalluXCs, HamucaHue
pedepaToB, BBIIIOJIHEHHE MPAKTUYECKUX padOT C AJIEMEHTaMH HCCIEHOBaHUS, |
COLIMOJIOTHYECKHUM ONPOC HACEITICHUS.

Baxxnast posib OTBOAUTCS TYXOBHO - HDABCTBEHHOMY BOCIIUTAHUIO YUAIINXCS
U IpO(OPUEHTAITMOHHOMY CaMOOIPEACIICHUIO YUAIINXCS.

Aznpecat mnporpammbl. [IporpamMmma mnpenHasHaueHa I y4aluxcs
mitaauiero 13-14 net, mposABISIOIIMX UHTEPEC K U3YUECHUIO XUMUHU.

Hanonusemocts B rpynmax 10 udenosek. ['pynmbl ¢opMupyrorcs Kak MO
BO3pacTy, TaK U pa3HOBO3PACTHBIE.

YciaoBus npuema aerei. B rpyminy npuHUMAarOTCs BCE KENAIOLINE.

Cpoxk peanuzanuu nporpamMmbl U 00beM ydyeOHbIX 4acoB. [Iporpamma
paccunTana Ha 1 rog oOy4eHwus, o 2 yaca B Hezielnto, 36 yueOHbIX Henelb. O0beM
- 72 y4eOHBIX Haca.

®opma o0yuenus. Ounas d¢opma oO0yuenus. B xome peanuzanuu
pOrpamMMbl MCHOJIB3YIOTCS TPYINIIOBbIE WM HMHIWBHUAyalbHbIE (OpMBI yueOHOMH
NEeSATEIbHOCTH.

Pesxxum 3ansiTuil. 3aHATUS NPOBOAATCA 1 pa3 B HEAENIO, U BKJIIOYAET JBa
y4eOHbIX yaca 1o 45 MUHyT ¢ 10 MUHYTHBIM HIEPEPHIBOM.

HEJIb U 3AJAYU ITPOI'PAMMBI

Heabio sBisercs GOpMUPOBAHUE Y YYAIIMXCS TITyOOKOTO UM YCTOHYMBOIrO
MHTEpeca K MHPY BEIIECTB M XHUMHYECKUX [MpEBpalICHHUM, NpHOOpeTeHHE
HEO0OXOIMMBIX MPAKTUYECKUX YMEHUW U HABBIKOB I10 JIA0OPATOPHOU TEXHUKE.



3agaum nporpaMmai:
- pa3BUTHE U NOJJIEP)KAHNE UHTEPECA YUAIIUXCS K XUMUH;
- (hopmupoBaHUE y yUalIMXCs MPAKTUYECKU 3HAYMMbIX 3HAHU;
- BBIpAa0OTKa HABBIKOB AaKKYpPaTHOTO U TOYHOTO BBIIIOJHEHUS KCIIEPUMEHTA;
- pa3BUTHE BHUMAaHUS, MaMATH, JIOTUYECKOTO U MPOCTPAHCTBEHHOI'O BOOOPAKEHUSI.

COJEPXAHUE NPOI'PAMMBI

YUYEBHBIN ILIAH
Ne | HammenoBanwue pasnenos Bcero KosmmuecTBo 4acoB
n/n U TEM 4acoB Teopus IIpakTnka
1. | Pasnmen 1. Xumunueckas 2 2 -
nabopaTtopust
2. | Pazmen 2. Jloruka 2 - 2
3. | Paznen 3. Ilpuknamgaas 23 6 17
XUMUS
4, 7 -
Paznen 4. Henensa xumun 7
Hroro 34 15 19

COILEPKXAHUE YYEBHOI O IIVTAHA TPOI'PAMMBI
Paszjnes 1: «Xumunueckas jjadoparopus»

1. BeogHoe 3anaTue. O3HaKOMJICHHE ¢ KAOMHETOM XMMHUHM U U3yYCHHUE
NMPaBWJI TEXHUKHU 0€30IIACHOCTH.

3HAaKOMCTBO C  y4YalllUMHUCSA, 3HAKOMCTBO C  OOS3aHHOCTSIMU U
o0opyaoBaHuEM paboyero mMecra, oOCyX JAeHHE U KOPPEKTUPOBKA IJIaHa padOTHI,
npemtokeHHoro yuutenem. [IpaBuiia Ge3omacHoi pabOThl B KaOWHETE XUMUH,
U3y4YEeHHE TMpaBWJI TEXHUKH OE30MacHOCTM U OKa3aHWUs T[EpBOM MOMOIIH,
UCIIOJIb30BaHUE TPOTUBOIIOXKAPHBIX CPECTB 3aAIIUTHI.

2. 3HakoMCTBO ¢ Jia0opaTOpHbIM 000pyaoBaHHeM. XpaHeHHUe
MATEPUAJIOB U PEAKTUBOB B XUMHY€ECKOM J1a0opaTopuu.

OznakomyieHME  ywamuxcst ¢ kiaccuukanued u  TpeOOBaHUSAMH,
OPEeIbIBISIEMBIMA K  XPaHCHHIO JIa0OpAaTOPHOTO O0OpYIOBaHUS, H3yUCHHUE
TEXHUUYECKUX CPEACTB OOydeHHSs, MPeaMETOB JabopaTOpHOro 00O0PYyIOBaHUS.
TexHuKa MEMOHCTpAIM OMBITOB (HAa MpHMeEpax OAHOTO - JABYX 3aHUMATENBbHBIX




OTBITOB). 3HAKOMCTBO C pa3IUYHBIMU BHUAAMH KIACCU(UKALUNA XUMHUYECKUX
PEaKTUBOB M MPAaBUJIAMH XPAHEHUS UX B JJAOOPATOPUH.

Paznea 2. «Jloruka»
3-4. Pewenue onumnuad WKOAbHO20, MYHUUURAIbHO20 mypa
Bcepoccuiickoii onumnuadst no xumuu.

Paznea 3. «IIpukinagnas Xumuspy

5. Bzgewiusanue, punompoeanue u nepezonka. O3HAKOMJICHUE YYaITUXCS
C MpHeMaMU B3BEIIMBAaHUS U (DUIBTPOBAHMS, M3YYCHHE ITPOIIECCOB TEPETOHKH.
OuucTka BeIeCcTB OT MpUMeceit

Ilpakmuueckass paboma. W3roroBiieHHe TMNpPOCTEUIIUX (UIBTPOB U3
MOAPYYHBIX cpeacTB. Paznenenue HeOJHOPOIHBIX cMecei. [leperonka BOJbI.

6. Boinapueanue u Kpucmannuzauus

llpakmuueckass paboma. BpineneHue pacTBOPEHHBIX BEIIECTB METOI0M
BBITIAPMBAHUS U KPUCTALIM3AIMU HA PUMEPE PaCTBOpA MMOBAPEHHOU COJIU.

7-8. Ocnoeénble npuemvbl padomel ¢  mMEEPOLIMU,  HCUOKUMU,
2azooopazuvimu  eeujecmeamu. Jlabopamopuvie  cnocodovl  noayueHus
Heop2aHu4ecKux 6euiecma.

Jlemoncmpayus ¢hunvma.

llpakmuueckas paboma. ONBITHL, WUIIOCTPUPYIOIINE OCHOBHBIE MPUEMBI
paboThI C TBEPJIBIMU, KUJIKUMHU U Ta3000pa3HBIMH BEIIECTBAMHU.

Ilpakmuueckas paboma. lTlolydeHHe HEOPraHMYECKUX BEIIECTB B
xumMudeckoit adoparopun Ilomydenue cynpdara Menu U3 Meau, XJIOpUa UHKA
U3 [IMHKA.

Haznaonwvie nocobus, cxemsl, TaOJINIGI, TIJIAKATHI.

9. Ilpucomosnenue pacmeopoe 6 Xumu4eckoul nadopamopuu u 6 Ovimy.
O3HakoOMJIEHHE yYalluxcs C MPOILIECCOM PacTBOpPEHHUs BellecTB. HachllieHHbIe U
MepeChIIEHHbIE PacTBOPHI. [IpUroToBIEHNME PACTBOPOB M MCIOJIB30BAHHE UX B
KU3HH.

Ilpakmuueckass  paboma. 1lpuroTtoBjieHue pacTBOPOB  BEIIECTB C
ONpPEACIEHHON  KOHIIEHTpauued  pactBopéHHOro  BemiectBa.  [lomydyeHue
HACBIIIIEHHBIX M TIEPECHIIIEHHBIX PACTBOPOB, COCTABJIEHHWE M UCIIOJIb30BaHUE
rpauKoOB paCTBOPUMOCTH.

10-11. Kpucmannozuopamsi. Kpucrammmdyeckoe coctosaue. CpoicTBa
KPUCTAJIOB, CTPOCHUE U POCT KPUCTAIIIOB.

Ilpakmuuecxkas paboma. IlonydeHue KPUCTAUIOB COJIEH U3 BOJHBIX
pPacTBOpPOB METOJIOM MEJJICHHOTO MCHApeHHs W TOCTENEHHOTO TMOHUKCHUS
TEeMIIepaTyphbl pacTBopa (XJIOpUI HATPHsS, MEAHBIA KYMOpOC, aTOMOKAIUEBHIC
KBaCIIbI).

Jlomawnue onvimul TO BBIPAIIUBAHUIO KPHUCTAUIOB XJIOpUJIa HATpUs,
caxapa.

12-13. Xumusa u meouyuna. ®opmupoBanue UHPOPMAIMOHHON KYJIBTYPHI
yuamuxcs. CocTaBiieHHE U YTEHUE JOKJIaJ0B U pedepaToB.

Yemmuwtii oicypnan Ha TeMy XUMUSI U MEAUITMHA.



14-15. 3anumamensusie onvimovt no meme: Xumuyeckue peaKyuu 60Kpy2
nac. Iloka3 1€eMOHCTPALIMOHHBIX OMBITOB:

«Bynkan» Ha crone

«3€eJIEHBIN OTOHBY

«Bona-karanuzaTtop»

«3BE3HBIN TOXK]Ib)»

«Pa3HonBEeTHOE TLTAMSI»

Bopna 3axuraer Oymary

16-17. Xumua 6 npupode. CooOlICHHUS YyUYAUIUMHCS O MPUPOIHBIX
SBJICHHUSIX, COTIPOBOXKIAIONIMMUCS XUMUYECKUMH Tmporieccamu. [IpoBeneHue
3aHUMATEIIBHBIX OIBITOB IO TEME « XHUMHUS B TIPUPOICH.

Jlemoncmpayus onvimoag:

o XHWMHUYECKHE BOJOPOCTHU

o TémHO-cepas 3Mmesl.

o OpuruHaiabHOE IO

o MuHepaIbHBIN «XaMEJIICOH»

18. Xumusn u uenosek. Urenuie nokaaoB u pedepaTos.

-Barme nutanue u 310poBbe

-XUMHUYECKUE PEAKIIMU BHYTPU HAC

19-20. Xumua ¢ ovimy. O3HAKOMIICHHE Y4YaIIUXCS C BHAAMH OBITOBBIX
XUMHUKATOB. Pa3sHOBHAHOCTH MOIONIUX CpeACTB. Vcmonb30BaHME XWMHUYECKHX
MaTepHaoB ISl peMOHTa KBapTHP.

Ilpakmuuecxas paboma. BeiBeeHNE MATEH PyKaBUNHBI, YSPHIL, KHUPA.

Harnsigueie cpeacTBa: miakaThl, TaOIUIBI, 00pa3Ibl MOIOIIUX CPEJICTB.

21-22. Ilpakmuxkym «Heuwiya 3onomoiui Peioku». B3secuts B x0i6e 0,5 T

noauaa kamusa. OTMEpUTh MEPHBIM IUIAMHAPOM 20 MJI BOJBI U NEPEIUTh €€ B
koj0y. PactBoputh Hoauna Kanusi, MokauuBass KojOy. OTMEpUTh  MEpPHBIM
nuuHApoM 40 M1 pacTBOpa HUTpPATa CBUHLIA U NIEPENIUTH €ro B cTakaH. [locTraBuTh
CTaKaH Ha ropsA4Yyro IUIMTKY J0 HarpeBaHus pacTBopa. C MOMOUIBIO MUIETKH IO
KaIjIsiM puOaBUTh pacTBOp HOAMJA KallUsl K pacTBOPY HUTpATa CBUHIIA B CTaKaHE
JI0 TeX I0p, IIOKa HE IOABUTCA HEWcUYe3arolas KEnTas OKpacKa U JIETKas MYThb
(mmst aToro HyxHO mpumepHo 1 - 1,5 mur, umu 20-30 xamens). CHATh TOpsSUnit
pacTBOp C IUIMTKH, 1aTh HEMHOT'O OTCTOATHCSI MYTH U BBUIMTH €0 B MPOOUPKY C
3aKpY4YUBAOIIEHCS KPBIIIKOW. [ITOTHO 3aKpbITh MPOOUPKY M OCTABUTH OCTHIBATh.
[Ipu OXJaXKI€HUM BBINAAAIOT 30JI0TUCTO-KENTHIEC YECIIYHKU HOAM/1a CBUHIIA.

23. Ilpakmuxkym «TpéxciaoitHast KuAKOCTb». OTMEPUTH C TMOMOIIBIO
MepHoro mwimHApa 20 mMia Boabl W 40 MI cnupTa, BIWTH WX B CTakaH U
nepemMeniath CTekiIsHHOW mnanoukoi. [llmatenem moGaButh B crakan K2CO3
HEOOJIBIITUMU TIOPIIUSMH, TIEPEMEITNBas PACTBOP CTCKISIHHOW MajJOYKOM, O TeX
1op, TOKa CMECh HE pa3feNuTcs Ha ABa clios. /[[00aBUTh B CTakaH HAa KOHYMKE
mmarenss K2CrO4 wu  pasmemars. [IpubGaBuTh Tmapy Kameilb pacTBopa
benondranenna u pazmemiars. [lepeanTs NOMYyUYHUBIIYIOCS ABYXCIOWHYIO LIBETHYIO
KUJKOCTh B 6aHOUKY. OTMEpUTh MEPHBIM HIJIMHAPOM 25 MJI KCUJIOJIA U NEePETTUTh
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ero B OaHouky. TmatenpbHO 3aKpbITh 0aHOUYKY, B300OATaTh CMECh B OaHOYKE,
MOCTaBUTh €€ Ha CTOJ M HaOmoaaTrh paccioenue. Bamuo: Wuorna B Qunane
KUJKOCTh pacciiauBaeTcsi HEAOCTaTOYHO YETKO U IMOoJydaeTrcss 2 IJI0XO
pasrpaHUYeHHbIX cyos. B 3ToM ciyyae mocTtaTodyHo A00aBUTH B TPOOUPKY
HemHoro (0,5-1 mJ, MHOTZA JOCTAaTOYHO HECKOJIBKUX Karellb) BOJbI, U BCE
IPUXOIUT B HOPMY.

24-25. Ilpakmukym «3enenvtii ¢ponapv». B3BecUTh B  OZHOPA30BBIX
crakanuukax 0.75 r ¢raneBoro anruapuga u 1,1 r pesopuuna. I[lepeckinarsb
dTaneBblil aHTUAPUT U PE3OPIIMH B CTYNIKY M TIIATEIBHO pacTeperb. [[00aBUTH B
CTYNIKY '3-'2 mmarens XJOpHJa LHMHKA M emE pa3 TIIATEJIbHO pPacTepeTh.
BrichinaTh mepeTépTyio cMeCh Ha CIOKEHHBIM JIMCT OyMard M TepechinaTth B
npobupky. [loctaButh mpoOUPKY B METAUIMYECKUH IITATUB B IMPEABAPUTEIHHO
pa3orpeTyro mecuaHyr 0OaHIO (IUIMTKA HA MAaKCUMyME) M HaKpbITh KPBILIIKOM.
[Tocne pacruiaBieHHsI CMECh BBIIEPKATh MPUMEPHO I10JIYaca JI0 TEX MOP, OKA HE
IIPEKPATUTCS BBIIEJICHUE BOASHOIO napa. BcTaBuTh Mex 1y HOKKaMU CBETOAMOI0B
Oarapeiiky, 4TOObl OHU TOpEIH, M 3aMOTaTh MOJIYYHUBIIYIOCS KOHCTPYKIUIO
ckoT4yeM. Pa3MiTh 2 Kycka miiacTuinuHa U 00JenuTh CBETOANO/IbI C OaTapeiKou co
BCEX CTOPOH TaK, YTOOBI M3 IUIACTUIIMHA TOPYAIN TOJBKO TFOJIOBKH CBETOAHMOJIOB.
[IpukpenuTh NOJYyYMBIIMKCA KOMOK C BHYTPEHHEH CTOPOHBI KPBILIKA OaHKU U
IPOBEPUTh, YTO OHA 3aBUHYMBAETCs. Pa30uTh mpoOupku ¢ oOpazoBaBIIEHCS
KOPUYHEBOM CMOJION M IEpEeChINaTh B CTAKaHbI, C MOMOILIBIO MMHIIETa BEIHUMATh
U3 CTakaHa KPYIHbIE OCKOJIKM CTekiaa B 4JamKky Ilerpu. Otmeputrs MepHBIM
muuHApoM 30 M BOABI M NPUIUTh €€ B CTakaH. [IIATENbHO IepeMeniaTh
COJIEP>KMMOE CTaKaHa JIo TeX Mop, MOKa KOPUYHEBAsA CMOJIa Ha JTHE HE IPEBPATUTCS
B KOPHYHEBO-OPAH)KEBbIE KyCOUKH. JIeKaHTHpOBaTh pacTBOp € Ocajika B KOJOy.
Cnoxutb (UIBTP, BBUIOKUTH €r0 B BOPOHKY, BOPOHKY BCTaBUTHb B TOPJIBIIIKO
O0aHKM U cMOuuTh ero Bojxoil. Otmeputs 70 MJI BOJIBI M HAJIUTh B CTaKaH.
JloGaBUTh Ka)X/J0My HECKOJBKO Karellb pacTBOpa aMMuaka (OyKBaJIbHO OJHY
NUIerky, 1.5-2 M), mepeMemarb COAEPKUMOE CTakaHa. B3siTb KpyNUHOYKY
(peanpbHO KpYNMUHOUKY!) MOTYyYEHHOTO (uIyopeciienHa ¢ puiIbTpa U PacCTBOPUTH B
crakaHe. llepenuTs Moay4yeHHBI pacTBOp B 0aHKy. 3aKpbITh OAHKY KPBIIIKOH C
MPUJICTIJICHHBIMU CBETOIMOIaMU, HaOJII01aTh CBEUEHHUE (JTydllle B KOPOOKe).

26-27. Ilpakmuxym «Illmopmenaccy. B3pecuth Ha nmuctouke Oymaru 0,25 r
HUTpaTa Kalusl W TepechllaTh €ro B MyCTYyl NEeHMIWIIMHKY, 0,25 r Xxjopuaa
aMMOHHUS TEpechliaTh €ro B MEHUUWUIMHKY K HuTpary kamus. [IpuGaButh B
NEHUIIWIIMHKY C HUTPATOM Kallds M XJOPUJIOM aMMOHHA 3 MII U 6 Kamejb
JUCTWUINPOBAHHOM BOJBI C IOMOIIBIO IHIETKU. PacTBOpUTH cOlMM B BOJIE,
NOoKaynBasg MNEHUIWUIMHKY. B meHuuumnHky ¢ kamdpopoid ao0aButh 4 mi
CIUpTa C IOMOIIBI0 MUMETKH. B MpoOMpKy ¢ 3aKpydMBaromiecs/mputépTomn



npoOKoil mepenuTh pacTtBop Kam@opsl. Jlo6aBUTH B 3Ty ke MPOOHPKY pacTBOP
HUTpaTa Kamud U xjuopuna ammoHus. [lpu a3Tom cpa3y ke BbIIaJaer
XJIOTILEBUIHBII OB 0CaIOK.

Paznen 4: «Hemeast Xumum»

28. Iloozomoeka Kk 0ekaode ecmecn6eHHbIX HAYK

[TonroroBka ywamuxcs K TPOBEACHUIO JEKaJbl ECTECTBEHHBIX HayK.
W3roToBneHne MakaToB C IMOCJIOBHUIIAMH, IMMOTOBOpPKaMH, a(opu3Mamu, BBITYCK
CTEHTA3eT C 3aHUMATEILHBIMH (haKTaMH.

29. IIposedenue uzp u KOHKypcoe cpeou yuauuxcs.

CocraBiieHue KpoccBOpI0B, peOyCcOB, MPOBEAECHUE UTP:

o “Xumunyeckas scradera”

“Tperuit TUUITHUNL .

30-33. IIposedenue ouoaxmuueckux uzp

[IpoBeneHre KOHKYPCOB U JUAAKTHUYECKUX UTP:

¢ KTO BHUMATEJIbHEE

¢ KTO OBICTpEE U JIy4IlIe

e Yy3HaW BEIIECTBO

e Y3Hail SIBIICHUE

34. Oowuit cmomp 3nanuil.

[TonBenenre UTOrOB W aHalu3 palbOThl KpyKka 3a roja. OT4UeT 4YJICHOB
KpYXKa, IEMOHCTpAIMsI U3TOTOBJICHHBIX YJE€HAMH KPY)KKa HarJsiIHBIX MOCOOUH,
MPOCTEUIIIMX TPUOOPOB, KOHKYPCHBIX Ta3eT, BbIPAIIEHHBIX KPUCTAILIOB,
pedeparoB u T.1.

INJTAHUPYEMBIE PE3YJIBTATDI

B pesynbTaTe nmpoxoxJaeHus MpOrpaMMHOTO Marepuaia, y4alluiics UMeeT
npeocmaeieHue o:

— O MPUKJIAAHON HANPaBICHHOCTH XUMUU;

— HEOOXOJIMMOCTH COXPaHEHHUS CBOEro 3/I0pOBbS U 370POBbs OYAYIIETo
IIOKOJICHHS];

— 0 BEILECTBAX U UX BIIMAHMS HA OPTaHU3M YEJIOBEKa;

— 0 XMMUYECKHUX Npodeccusix.

VYyammecs TOIKHbBI 3HAMmMb '

— IlpaBuma Oe3omacHOCTH pabOTBI B JA0OpaTOpUU M OOpaIieHus C
BEII[ECTBAMHU,

— IIpaBuiia cOopku U pabOTHI TAOOPATOPHBIX MPUOOPOB;

— OmnpeneneHue Macchl 1 00beMa BEIICCTR;

— IIpaBmiia 5KOHOMHOTO pacx0/ia TOPIOYETO U PEAKTUBOB

— Heo0xoIMMOCTh YMEPEHHOTO YIOTPEOICHNUSI BUTAMUHOB, OEJIKOB, KUPOB
W YTJICBOJIOB JIJIS 3J0POBOTO 00pasa KU3HH YETIOBEKa;



— IlaryOHoe BiMsHHE NMUBA, HEKOTOPBIX MUIIEBBIX JO0OABOK HA 370POBBE
YeJIOBEKa;

— KauecTBeHHbIe peakiiuy Ha O€JIKH, YIJIEBOIbI;

— CnocoOb!I pelieHnst HeCTaHAAPTHBIX 3a7ad.

anumec;l JOJIKHBI yMentb.

— Ompenensatey 1edb, BBUICHATH OOBEKT UCCIEJOBAHMS, OBJAICThH
cmocobamMu  perucTpanud TOJdydyeHHOW wuHopManuu, ee¢ 00padoTKu U
o opMIICHHUS;

— Ilonp3oBatbcsi HMHGOPMAIMOHHBIMU  MCTOYHUKAMH: CIPABOYHUKAMH,
HNHTepHeT, yueOHOM TUTEepaTypoOi.

— OcymiecTBasATh  JTaOOPATOPHBIA  AKCIEPUMEHT, COOJoass TEXHUKY
0e301acHOCTH;

— paboTaTh CO CTEKJIOM M PE3MHOBBIMU MPOOKaMU MpPH MPUTOTOBICHHUH
pUOOPOB 7Sl MPOBEICHHUS OTIBITOB;

— OCYHIECTBJISITh ~ KPUCTAJUIM3AllUIO,  BBICYIIMBAaHWE,  BbIIAPUBAHUE,
ONPENENATh IUIOTHOCTD UCCIEAYEMBIX BEIIECTB;

— OmnpenensiTh KayeCTBEHHBIM COCTaB, a TaK K€ JKCIEPUMEHTAIBHO
JTIOKa3bIBaTh (PU3NYECKUE U XUMUYECKHE CBOMCTBA UCCIEAYEMBIX BEIIECTB;

— IlomydaTe pacTBOpHl C 3aJaHHOM MacCOBOM JOJIEM W MOJSPHOU
KOHIIEHTpaIuel, padoTaTh ¢ pacCTBOPAMHU PA3IUYHBIX BEUIECTB;

— Haxoauts npo6iiemy u BapuaHThI €€ PEIICHHUS;

— PaGorate B COTpyAHMYECTBE C WICHAMH TPYIIbl, HAaXOJIUTb U
UCIIPABJISITh OLIUOKHU B pab0OTE IPYyTrUX YYaCTHUKOB TPYIIIIHI;

— VYBepeHHO jepxaTh ce0s BO BpEMsl BBICTYIUICHHS, HCIIOJIb30BaTh
pa3JIMYHbIE CPEACTBA HAIJISAHOCTH IIPU BHICTYILICHUU.

— Bectu ngMcKyccuio, OTCTauMBaTh CBOKO TOYKY 3pPEHUSA, HaWTH
KOMITPOMMCC;

— IlpoBoauTh COLIONIPOC HACENEHUs: COCTaBISATH BONPOCHI, YMETh
oOIIaThCA.

VYyammecs 10MKHbI 61a0emb.

— HaBbikamMu 00pabOTKH NOJy4eHHOU MH(POPMALMA U 0QOPMIIATH €€ B BUE
cooO1eHus, pedepara Uil KOMIIbIOTEPHOM MPE3eHTAIH

— HaBbIKkaMU 3KCIEPUMEHTAIBHOTO MPOBEACHUS XUMUYECKOTO aHAJN3a.

MOHUTOPUHT pPE3yJIbTaTOB BBINMOJIHEHUS LEeJIel W 3aJad  [porpaMMbl
npeanosjaraer  HaONIOJCHHE 3a  JIeATENIbHOCTBIO  y4YalllUXCs Ha  ypoOKax,
OTCIIeKUBAHUE KOJUYECTBA YYalIUXCS, 3aHUMAIOIIMXCS HCCIEI0BATEIbCKON U

MIPOEKTHOM JEATEIIBHOCTHIO U €€ PE3YJIbTaTUBHOCTH.
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YCJIOBUSA PEAIN3ALIMU TPOI'PAMMBI

MarepuajbHO-TEXHHYECKOe 00ecreyeHue
MeToan4eckoe odoecneyenue

[Iporpamma peanusyercst Ha 0aze xumuueckoil nadoparopun MbOY «CIII
Ne28y» xabuner xumuu Nel9. @opMbl 3aHATHIA ONIPEAEITIAIOTCS TEM, YTO MIporpamma
UMEET NPEUMYLIECTBEHHO €CTECTBEHHOHAYYHYIO HAIPABICHHOCTH C AJIEMEHTaMU
XYJ0’KECTBEHHO-3CTETUYECKOM HAIIPABICHHOCTH. 3aHATHUS NPOXOJAT B BHJIE
Jexuuii, Oecell, a0OpAaTOPHBIX 3aHATHHM, MPAKTUKYMOB, a Takxke B QopMme
BUKTOPUH, KOHKYPCOB, ITPa3/{HUKOB.

Bo Bpems 3aHSATHI I€TH MOJIYyYarOT TEOPETUUYECKUE 3HAHUSA, KOTOPBIE 3aTEM
MOJKPEIUIAIOT TpakTHdecko padoroit. [lemaror ocyiecTBisieT HEOOXOAUMYIO
MOAJCPKKY M KOHTPOJb BO BpeMsl BCETO 3aHSITHS. 3aBepIICHUE KaKJAOW TEMbl
COTMPOBOXK/JIAETCSI UTEHHEM COOOIIEHUN, TMOATOTOBJICHHBIX OOyYarolUMHUCH,
JeMOHCTpanuel  onbITOB.  ONbITHI, SBISAIONIMECS  OOIIEU3BECTHBIMU  WJIU
TPUBHAIBHBIMHU, TOJIKO YIMOMHUHAIOTCA B Y4EOHO-TEMATUYECKOM ILJIaHE U JIETKO
MOTYT OBITH 3aMEHEHBI APYTMMH B 3aBUCHMOCTH OT oOecredeHus jgabopaTopuu
pEaKTUBAMH WJIM HHBEHTAPEM.

Ocoboe BHMMaHHE BO BpeMs TMPOBEACHUS 3aHITHU YIEISETCS CTPOTOMY
COOJIIOICHUIO TPaBWJI pabOThl M TEXHUKHM OE30IaCHOCTH B XHMHUYCCKOM
naboparopun. Kaxmgoe 3aHsATHE, O0OCOOCHHO B Hayaje TroAa, COJCPKUT
pa3BJICKATCIBbHBIA M WIPOBOM D3JIEMEHTHI (ONBIT, HWHTEPECHBIC 3aJa4d WIIA
3aHMMATEIIbHBIE PacCKa3bl O XMMHKAaX M MX OTKpHITHSA). B TedeHue oOydeHwms
JIOCTAaTOYHO 4YacTO TMPOBOMATCS KOHKYPCHI M BHKTOPHHBI. TakuM oOpasom,
oOecrieynBaeTCs YBIICKATCIBHOCTh IMOJAa4YM MaTepHuaia, COIACp)KaHWe KOTOPOTO
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HOCUT OTEPEKAIOMIUNA MO OTHOIIEHUIO K OCHOBHBIM IIKOJbHBIM JUCIMILTHHAM
xapakTep. Kpome TOro, Ha HEKOTOPBIX 3aHATHAX OOYYarOIIUEecs BBIMOIHSIOT
3aHUMATEJIbHBIC OIBITHI, KOTOPHIE OHM CAaMOCTOSITENFHO HAIUIM B KHHUrax WA
Nurepnere. Takas MeTouKa oOecriednMBaeT JOCTYITHOCTh BOCIIPUATHS JOCTATOUHO
CIIO)KHBIX TEM W BOMPOCOB. B mocnennee BpeMs B CBSI3U € MaJCHUEM HMHTEpeca K
€CTECTBEHHOHAYYHBIM JHUCUUIIMHAM Ha 3aHATHSIX OOJbIIEe BPEMEHH YJESICTCS
BompocaMm ¢u3uku, Ouonornu, oskojoruu. K KoHIy roma oOydaroumumcs
mpejjaraeTcs  MompoooBaTh CBOM  CHJIBI B BBINOJHEHUH  MPOEKTHO-
UCCIIEIOBATENILCKOM paboOThl M TMOATOTOBHUTH JOKIah. Bc€ 310 cmocobcTByeT
(GOpMHpPOBaHHUIO  TBOPUYECKO, 00pa30BaHHOMH, aKTUBHOH  JIMYHOCTH.
IIpu peanu3anyuu NporpaMMbl HCNOJIL3YIOTCS CJIeAYIOLINE METOIbI:

* oOviacHumenvHo-uLOcmpamusHelli (00s3aTeNbHAsT TeopeTUdecKass 4acTh,
paboTa ¢ WUIIOCTPAaTHUBHBIMU MaTepHallaMU, COCTaBJIEHUE NPAKTHUECKUX
3aJaHUN )

® npoobaemmublil (MPOOJIIEMHOE U3JI0KEHUE MaTepralia Mpyu U3y4eHUH BOIIPOCOB
OKOJIOTUM, HAYYHOW OSTHUKH, MPHU aHAIM3€ IEPCIEKTHUBHBIX HAaMpaBICHUN
Pa3BUTHS HAYKH);

o npaxmuyeckutl (00s13aTEIbHBIC MPAKTUUECKUE PA0OTHl HA KaXKIIOM 3aHSTHH );

® OJesamenbHOCMHbLU (BBeneHUE VHMBHU1yaJIbHbBIX 3aJlaHui U
CaMOCTOATENbHON palbOThl € JUTEPATypoOi, ydacTHe OOydarIlluxXcsi B
KOH(EepEeHUUAX U IKCKYPCHSIX).

MarepuajbHoe o0ecneyeHre peajn3auuu NporpaMmmbl

3ansTtus npoxonadr B rpymnmne B kabuHete xumuu MBOY «CIII No28» kabuner
Nel9. m xumuueckoil nabopaTopuu, pacrojararoiieii BceM HE0OXOIUMbIM
000py1I0BaHUEM.

OcymiecTBiaeHue y4eOHOro mpolecca TpeOyeT HaIMYHS YKOMIUICKTOBAHHOTO
o0OpyZOoBaHUSI IBYX THUIIOB — JaOOpPaTOPHOTO OOOPYMOBAaHUS M TEXHUUYCCKUX
CpPEACTB 00y4YEeHUS.

K mepBomy Tumy oTHOCSTCA: — JabOpaTOpHOE MOMEIICHUE, 000PYI0BaHHOE
TATOW, CTOJAMH [JJIsl BBIMOJTHEHHUS TMPAKTUYECKHMX paboT, paKOBUHOWM, —
CTaHJIAPTHBIN HAOOp XMMHUYECKUX PEAKTUBOB (KUCIOTHI, MIETOUH, OKCUIIBI, COJIH);
— U3MepuTenbHble NpuUOOpbl; — CcTekiIsHHas u (dapdopoBas mnocyna; —
METAJJIMYECKHE IITaTUBBI; — HarpeBarelbHbIE NPUOOpBI; — MLEeHTpudyra; —
MarHuTHas MeIIajika; — BEChbl; — MUKPOCKOII.

Ko BTOpoMy THIly OTHOCATCA: — KOMIBIOTEp C TPUHTEPOM, IUDPOBOIA

doToamnmapar, a TaKke MapKepbl, GioMacTepsl, OJIOKHOTHI JJIS 3aUCEH U T..
11



OOPMbBI ATTECTAIIMA U OHEHOYHBIE MATEPHUAJIBI

O:xupaemble pe3ybTaTbl 00yYeHHS] MO MNPOrpaMMe OTCJIEKHBAIOTCA B

pa3ju4YHbIX (popmax:

Dopmbl Dopmbl D®opMbI UTOTOBO | DOpMBI
HaYaJbHOH NMPOMEKYTOYHON | AMATHOCTUKH JAUATHOCTHKH
TUATHOCTHKH AHATHOCTHUKH pe3yibTaTOB 0o0y4aroumuxcs 1no
o0pa3oBaTe/IbHON | UTOram
AeSITeJIbHOCTH peajn3anuu
o0pa3oBaTeIbHOM
nporpamMmm
CobecenoBanue | BeimosiHeHue JleMoHcTpanus 3amura
Cc HEOOJIBIINX paHee HCCIIE0BATEIBCKON
OOYYAIOIIUMUCS | TPAKTUYECKUX MIPOJICIIAHHOTO paboTHI,
B Hayalie roja CaMOCTOATENbHBIX | OKCIIEPUMEHTA JIsl | coOeceloBaHue B
pabor oOy4aronmxcs, KOHIIE Tofa
MPOMYCTUBIINX
3aHsTHE,
TECTUPOBAHUE

OneHoyHbIe MaTepHaJIbl:

3HaHUS ¥ YMEHHSI IPOBEPSAIOTCS MOCPEACTBOM BBINOJIHEHUSI 00yHArOITUMUCS

MPAKTHYECKUX PabOT B XUMUYECKOH JIaOOpaTOPHH, MOATOTOBKH CaMOCTOSITEIbHBIX
UCCIIEeI0BATENBCKUX padoT. B TeueHne yueOHOTO rojga oOy4aroniuecs: yuacTByroT B

XUMHUYCCKUX NUCTAHIIMOHHBIX H OYHBIX OJIMMIIMAdax.

Texkymuii KOHTPOJIb-OLIEHKA YPOBHS M KayecTBAa OCBOEHHUS TEeM/pa3fesioB

nporpaMmbl 1 JIMYHOCTHBIX KAa4YCCTB YYAIIUXCA; OCYHICCTBIIACTCA HA 3aHATHAX B

TE€YEHHUE BCEro y4eOHOTO To/1a;

IIpoMesKyTOYHBII KOHTPOJIb-OLIEHKA YPOBHA M KAyecTBAa OCBOECHUS

YUalmuMucss

JTOTTOJTHUTENHHOU

001eo0pa3oBaTeIbHOM

MMpOorpaMMBI IO UTOTAM U3YUCHHA pas3J/icjia, TCMBI.

HNToroBblii KOHTPOJIb WJIM B KOHIIE rOAA.

[Ipe3entanuu 1 BU1€0(UIBMBI IO BCEM TEMaM Kypca;

oO1epa3BuBaromei

METOAUYECKHUE MATEPUAJIbBI

VYyeOHast 1 MeToauYeCKas JUTEPATypa MO Kypcy;
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['maBHBIN  METOHOJIOTMYECKUM NPUHLMUII MPENOJAaBAHUS — OCBOCHHUE
3aKOHOMEPHOCTENW pabOThl ¢ XUMUYECKUMU BEIIECTBAMU. B mpoBeneHun 3aHATHI
UCIOJIB3YIOTCSl  CIEAYIOIIUE METOJbl OOY4YEHMs] — CJIOBECHBIM M HarJsgHbIH,
UHAMBUAYAJIbHBI W TpynmnoBoid. becema, camocTtosrenbHas paloTa, aHamus,
IIOUCKH, UCCIIEI0OBaHUS, PAaKTUYeCKas padoTa, XUMUYECKUH SKCIIEPUMEHT.

UrpoBoe Hauano — (IIOUrpaeM BO B3pOCIBIX) OCHOBA BCEX YNPAXKHEHUH U
3aJJaHuH, NPEeJyCMOTPEHHBIX NMPOTPaMMOM. JTO YBEIMYUBAET O0BEM HU3y4aeMOTo
MaTepuaia U CHIKAET YTOMIIIEMOCTh aeTel. J[aéT BbIxoa n30BITOYHOMN SHEPTUN U
IIOMOraeT JEeTSAM peaju30BaTh HWHCTUHKT mnojapaxaHus. OHa mnoje3Ha s
TPEHUPOBKM HABBIKOB, HEOOXOJMMBIX B pasHbIX femax. W mpenocrasiser
YIOBJIETBOPATh MOTPEOHOCTh B OTIBIXE M pa3psake. Uepe3 urpy peanusyercs
CTpEMJIEHHE K cornepHudyecTBy. KommeHcupyrorcss BpenHble NOOYXKICHHS H
HEBBINOJIHUMBIE B peaIbHON KU3HU KeJaHus. [|eTH UCIBIThIBAIOT MOTPEOHOCTH B
urpe. B urpe xxe popMupyroTcs Ux 3cTeTUUYECKHE 3aPOCHI.

[IporpamMma pacumpsieT no3HaHusi oOydaroluxcsi B 00JIaCTH XUMUH, AAET
BO3MO>KHOCTh MPOBEICHUS CAMOCTOSTEIbHON HCCIEA0BATEIBCKON paOOTHI.

Hcnonb3yemble TEXHOJIOMMU:

® UIPOBbBIC TEXHOJOTHUU;
® [IPOCKTHAsi TEXHOJIOTHS;

® TEXHOJIOTHS MPOOJIEMHOTO OO0YICHUS;

® 3]I0pOBhECOEperaronue TEXHOJIOTHH;

e HKT-TexHoioruu,

® TEXHOJIOTUS PA3BUTHUSI KPUTUUECKOTO MBIILJICHUS;
® TEXHOJIOTHS Pa3BUBAIOIIETO O0YUEHUS;

® TPYIIOBBIC TEXHOJIOTHH;

® TEXHOJIOTMH YPOBHEBOU nudPpepeHimamm.
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