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IosicHUTENILHAA 3ANINCKA

[Iporpamma mgaHHOrO KpyXkKa paccuvtana Ha 1 roxa. lns ycmemrHoro
OCBOCHHMSI MPOTPAMMBbI 3aHSTHSI YACICHHOCTh JIETEH B IPYIIE KPyKKa JAOHKHA
COCTaBlATh He  Oojee 15  yenoBek.  XHUMHYECKUM  KPYXKOK -
HKCIIEPUMEHTAJIBHBIN, MOATOMY COCTaB yYalllUXCSl JOJIKEH ObITh MOCTOSITHHBIM.
['omoBoii Kypc mporpaMmbl paccunTaH Ha 34 dyaca (1 3anstue mo 1 4. B
Heneno). ['pynmna ¢popmupyercs u3 gerer B Bozpacte oT 14-16 et (8-9 kiacc).

[IpakTrueckass HampaBlIEHHOCTh M3y4aeMOro Marepuana Jeiaer
JAHHBINM Kypc OYeHb akTyaibHbIM. ColiepkKaHHe Kypca IO3BOJISIET YUYEHHUKY
J1000T0 YPOBHS BKIIFOUUTHCS B Y4EOHO-TO3HABATENIbHBIN TPOIIECC U Ha JTI000M
ATare AesTeIbHOCTH.

[Iporpamma mnpenHa3HauyeHa Uil YYaIIUMXCS, JKEJIAIOUX IOIYYUTh
yriIyOJIEHHBIE 3HAHUS U YMEHHS B 00sacTu xuMud. [Ipu or6ope aereit 0ocoObix
TpeOOBAHMI HE PEAbSIBISIETCS.

KpoMe TeopeTMdecKnX 3HAHUM, MPAKTUYECKUX YMEHUA U
HAaBBIKOB Yy ydamuxcs (opMHpYIOTCsSl MO3HaBaTelbHblE UHTEpechl. UTOOBI He
TEpATh MO3HABATEIBLHOIO MHTEpPEca K MPEIMETy KpyXkKa ydeOHas mporpamma
IpEeIyCMaTpUBAaET YEpPEIOBAHUE TEOPETUYECKUX U NPAKTUYECKUX BHUIOB
nesaTenbHOoCTH. [{Ms BBOAHBIX 3aHATHM KpYyXKKa XapakTepHO COYETaHHE
AJIEMEHTOB 3aHUMATEIBHOCTH U HAYYHOCTH.

3aHATUS B KPYXKKE MPOBOMSITCS WHAWBUIYyATIbHbIE W TPYMNIOBHIE.
[TonGop 3amanuii MPOBOIUTCS C YIETOM BO3MOKHOCTEH JeTel, B COOTBETCTBUH
C YPOBHEM HX IMOArOTOBKM M, KOHEYHO, C YYETOM >KemaHus. B ciydae
BBITIOJTHEHHUS TPYIIOBOTO 3aJaHusl MAaE€TCS BO3MOXHOCTH CIUIAHUPOBATh XOJ
AKCIIEPUMEHTA ¢ YETKUM pachpeiesieHneM OO0S3aHHOCTEH IS KaKIIOTo ujieHa
rpynnbel. OcHOBHBIE (DOpPMBI 3aHIATHN Kpyxkka «Uymeca XUMHUM» - JICKIUH,
pacckasbl YUUTEINsl, 00CYy)KJIeHHE MpoOIieM, MpaKkTUuecKue paboThl, MPOCMOTP
BUJICOUIBMOB, pEIICHUE 3a7a4 C HECTAHJIAPTHBIM COJEp)KaHUEM, padoTa ¢
obopynoBanueM “Touku Pocta”.

BaxHass ponab OTBOAUTCS JYXOBHO - HPABCTBEHHOMY BOCHUTAHUIO
ydamuxcst ¥ mpoOpHUEHTAIIHOHHOMY CaMOOTIPEACIICHUIO YUaIXCS.

e 1 32124 POrpamMmbl

Lens nporpamMmbl — ABJISIETCST POPMUPOBAHUE Y YUHAITUXCS TITYOOKOTO U
YCTOMYMBOIO HMHTEpeca K MHpPY BEIIECTB M XUMHMUYECKUX IPEBPAILICHUM,
npuoOpeTeHrne HEOOXOMUMBIX TMPAKTUYECKUX YMEHHH UM HaBBIKOB  IIO
7a00paTOPHON TEXHUKE; CO3JaHUE YCIOBUN IS PACKPBITUS POJIM XUMHH Kak
MHTETPUPYIOLIEH HAayKM €CTECTBEHHOI'O IMKJIA, HMEIOIEH OrPOMHOE
IIPUKJIATHOCH BAJIEOJOTMYECKOE 3HAYCHUE.



3agaun:

e Pa3BUTh MO3HABATEIbHBIE MHTEPECHI U UHTEIUIEKTYaIbHbIE CIIOCOOHOCTH B
MPOIIECCE MPOBEJACHUS XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOSITENIbHOCTh
NpUOOPETEHUS 3HAHUN B COOTBETCTBUU C BOSHUKAIOIIMMHU >KU3HEHHBIMU
MOTPEOHOCTIIMU;

e Pa3BUTh YUEOHO-KOMMYHUKATUBHBIE YMECHHUSI;

o (opmupoBanue yMeHust HAOIOIATh U OOBICHIATH XUMUUYECKUE SBJICHHUS,
MPOUCXOISIINE B IPUPOJIE, OBITY, IEMOHCTPUPYEMBIE YUUTEIIEM;

o (opmupoBaTh yMeHHE pabOTaTh C BEIIECTBAMHU, BHITIOJHATH HECIIOKHbBIE
XUMHUYECKHUE OMbITHI, COOJII0IaTh MPaBUiia TEXHUKH 0€30MacHOCTH;

e BOCIHUTBIBATH AJIEMEHTHI HIKOJOTUUECKOUN KYJIbTYpPHI;

Ilnanupyemslie (0:xkuIaEMBbIC) Pe3yJIbTAaThl 0CBOCHHS Kypca.

3aHgaTHus Aar0T BO3MOKHOCTb JOCTHYb JIMYHOCTHBIX PC3YJIbTATOB!

® BOCIIUTAHUE POCCUMCKOM I'PAKIAHCKON UIAECHTUYHOCTH: ITAaTPUOTU3MA,
1100BU U yBaxkeHHI0 K OTeuecTBy, 4yBCTBa rOpA0CTH 3a cBoto Ponuny, 3a
POCCHICKYIO XUMUYECKYIO HAYKY;

e (QopmMupoBaHuE LIETOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOLIECTBEHHON NMPAKTUKH, a
TaK)Ke COLMAIIBHOMY, TYXOBHOMY MHOTOOOPa3UI0 COBPEMEHHOTO MUPA;

¢ (QopmupoBaHUE OTBETCTBEHHOTO OTHOUIEHHSI K YYEHUIO, TOTOBHOCTHU U
CHOCOOHOCTH K CAMOPA3BUTHUIO U CaMO0Opa30BaHUIO HA OCHOBE MOTHBALIUU
K 00y4YEHHIO U MMO3HAHMIO, BEIOOPY PO HIILHOTO 00pa3oBaHus,
OCO3HAHHOMY NOCTPOEHUIO MHIMBUIyaIbHOW 00pa30BaTeIbHON TPAEKTOPHUU
C YYETOM YCTOMUYMBBIX MTO3HABATEIbHBIX HHTEPECOB;

¢ (opmupoBaHNE KOMMYHUKAaTHBHON KOMIIETEHTHOCTH B 00pa30BaTeIbHOM,
OOILIECTBEHHO MOJIE3HOM, y4eOHO-HCCIIEI0BATENBCKOM, TBOPUECKOHN U
JIPYTUX BUAAX AEITEIHHOCTH;

e (hopmMupOBaHUE MOHUMAaHUS [IEHHOCTH 3/I0POBOTO M O€30IacHOro oopasa
KU3HU;

¢ (popMHpoBaHUE TO3HABATEIHLHON U MHPOPMALIMOHHOMN KYJIBTYPBI, B TOM
YHClie Pa3BUTHE HaBBIKOB CAMOCTOSTENIbHOM pabOThI ¢ yUeOHBIMU
NOCOOMSIMH, KHUTAMH, TOCTYITHBIMA HHCTPYMEHTAMU U TEXHUYECKUMHU
CpelcTBaMH MH(POPMALIMOHHBIX TEXHOJIOTHIA;



L4 q)OpMI/IpOBaHI/IC OCHOB 9KOJIOTHYECKOI'o CO3HAaHUs Ha OCHOBC IIPU3HAHMUA
LICHHOCTH KM3HH BO BCEX €€ IMPOABJIICHUAX U HGO6XOI[I/IMOCTI/I
OTBCTCTBCHHOIO, 6€pe}KHOFO OTHOIICHHS K Oprmanmeﬁ cpeac;

¢ Pa3BUTHUC 'OTOBHOCTU K PCIICHUIO TBOPUYCCKUX 3a1a4,

MeTaHpCI[MCTHLIMI/I PE3YyIIbTaTaMU OCBOCHUS ITPOT'PAMMBI ABJIAIOTCA:

® OBIIAJICHUE HABBIKAMH CAMOCTOSITEIIBHOTO MPUOOPETEHNS HOBBIX 3HAHUM,
OpraHu3aluy y4eOHOU eITeIbHOCTH, MIOMCKA CPECTB €€ OCYIIECTBICHHUS;

® yMEHUE IJIAHUPOBATH ITyTU JOCTHXKEHUS LI€JIC Ha OCHOBE
CaMOCTOSITETILHOTO aHAJIN3a YCIOBUH U CPEJICTB UX JTOCTUKEHUS,

® yMEHHUE [MOHUMATh MPOOJIEMY, CTABUTH BOIPOCHI, BHIABUTATH TUIIOTE3Y,
JaBaTh OMpEIeICHUE TTOHITHAM, KJIaCCU(PUITUPOBATh, CTPYKTYPHPOBATH
MaTepHa, MPOBOUTH HKCIIEPUMEHTHI, ApTYMEHTUPOBATH COOCTBEHHYIO
MO3UIIKIO, POPMYIUPOBATH BBIBOJIBI U 3aKIIIOUCHHUS;

® YMEHHUE OCYIIECTBIATh KOHTPOJIb CBOEH AEATEIbHOCTH B IPOLIECCE
JIOCTUKEHUS pe3yJIbTaTa, KOPPEKTUPOBATH CBOU JIEUCTBUSL B COOTBETCTBUU C
W3MEHAIOIIECHCS CUTYalluEH;

® yYMEHHUE CO3/1aBaTh, IPUMEHSTH U TPEOOPA30BBIBATH 3HAKU U CUMBOJIBI,
MOJICNIA U CXEMBI JJI PEIICHHs YYEOHBIX U MO3HABATEIbHBIX 33]1a4;

® yMEHHUE U3BJIEKATh HH(OOPMALIUIO U3 PA3JIMUHBIX HICTOUHUKOB (BKJIHOYAs
CpelicTBa MaccoBOM MH(MOPMAIIMH, KOMIIAKT-IUCKA Y4€OHOTO Ha3HAUCHUS,
pecypcel aTEpHETA), CBOOOIHO MOJIH30BATHCS CIIPABOYHOM JIUTEPATYpPOH, B
TOM YHCJIE U Ha DJICKTPOHHBIX HOCUTENISAX, COOI0AATh HOPMBbI
MH(OPMAIMOHHOW N30MPaTENbHOCTH, 3TUKHU;

® YMEHUE Ha MPAKTUKE MMOJIb30BATHCSI OCHOBHBIMU JIOTUYECKUMU TPUEMAMH,
MeTOJaMU HAOJII0ACHUS, MOACIUPOBaHUs, 0OBbSICHEHUSI, PELICHUS TPOOIIEM,
MPOTHO3UPOBAHUS U JIP.;

® YMEHHUE BBHITIOJHITH MO3HABATEIbHBIC U MMPAKTUUECKHUE 3aJ]aHusl, B TOM YHCTIE
MPOCKTHHIE;

® YMEHHUE CaMOCTOATENIbHO U apI'yMEHTUPOBAHHO OLIEHUBATH CBOU ACHCTBUS U
JEeUCTBUS OJTHOKJIACCHUKOB,;

e yMeHHe paboTath B rpymie, 3pHEeKTUBHO COTPYIHUYATH U
B3aMMO/ICHCTBOBATh HA OCHOBE KOOPJMHALINY PA3IUYHBIX MTO3UIUHN TTPU
BbIPa0OTKE OOILEro PEIIeHUs] B COBMECTHOM JI€ATEIbHOCTH; CIYIIATh
napTHepa, GopMyJIUpOBaTh U ApTyMEHTUPOBATH CBOE MHEHHE, KOPPEKTHO
OTCTauBaTh CBOIO MO3UIMIO U KOOPJIMHUPOBATH €€ C MO3ULIUH TAPTHEPOB, B
TOM YHCJIE B CUTYyallUd CTOJKHOBEHUS UHTEPECOB; MPOJYKTUBHO pa3peniaTh
KOH(DJIMKTHI HA OCHOBE y4€Ta UHTEPECOB U MO3UINI BCEX €r0 YYACTHUKOB,
MOKCKA U OIIEHKHU aJIbTEPHATUBHBIX CIIOCOOOB pa3pernieHus: KOH(MINKTOB.



[IpenMeTHBIMU pe3yJIbTaTAMU OCBOCHUS SBIJISIIOTCS:

e (opmupoBaHue NepBOHAYATIBHBIX CUCTEMATHU3UPOBAHHBIX MIPEICTABICHUN O
BEIECTBAX, UX MPEBPAIICHUIX U MPAKTUYECKOM TPUMEHEHUU; OBJIAJICHUE
MOHSATUWHBIM alapaToM U CUMBOJUYECKHUM SI3BIKOM XUMHUH;

® 0CO3HAaHHE OOBEKTUBHO 3HAYUMOCTH OCHOB XMMUYECKON HayKH Kak 001acTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, XUMUUECKUX MPEBPAIICHUI OpraHNYeCKuX
¥ HEOPTaHUYECKUX BEUIECTB KaK OCHOBBI MHOTHX SIBJICHUM KUBOU U
HEXMBOU MIPUPOJII; YriTyOJIeHHe MPEACTaBICHUN 0 MaTepUaIbHOM €IMHCTBE
MUpa;

® OBJaJICHUE OCHOBAMHU XUMHUYECKOU IPaMOTHOCTH: CIIOCOOHOCTHIO
aHaAJIM3UPOBATh U OOBEKTUBHO OIICHUBATH KU3HEHHBIC CUTYAIIUH,
CBSI3aHHBIE C XMMHEH, HaBbIKaMU 0€3011aCHOTO OOpalIeHHsI C BELIECTBAMH,
UCIIOJIb3YEMBIMU B IOBCEITHEBHOM KM3HU; YMEHHEM aHAJIU3UPOBATh U
IUTAHUPOBATh SKOJIOTHUECKH O€30MacHOE TIOBEICHHUE B IIETSAX COCPEKEHUS
3/10pOBbS U OKPY>KAOILEH CPE/IbL;

e (opmHupoBaHUE YMEHUI YCTaHABIMBATH CBSI3U MEX]y pPEalbHO
Ha0JI0JaeMbIMU XUMHUYECKUMH SIBIICHUSIMU U [IPOLIECCAMU,
OPOUCXOASAIIMMU B MUKPOMHPE, OOBSICHATH IPUUUHBI MHOTOOOpa3us
BEIIIECTB, 3aBUCUMOCTh X CBOIMCTB OT COCTaBa M CTPOCHHUS, a TAKXKE
3aBHCHMOCTH IPUMEHEHHSI BEIIECTB OT UX CBOICTB;

® [IPUOOPETEHUS OIbITA UCIIOIB30BAHUS PA3IMUYHBIX METOJIOB U3yUEHUS
BEIIIECTB; HAOIOICHNUS 32 UX MIPEBPAICHUSIMH TIPH MTPOBEICHUN HECTIOKHBIX
XUMHYECKHUX IKCTIEPUMEHTOB C MCIOJIb30BaHUEM JIA0OPATOPHOTO
o0opyAoBaHUs U NPUOOPOB;

® yMEHHE OKa3blBaTh NEPBYIO IOMOIIb IIPU OTPABICHUIX, 0KOTAX U APYTUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U TAOOPATOPHBIM 000PYyI0BaHUEM;

® OBJAaJIeHUE pUeMaMu paboThI ¢ HH(pOPMaLIME XMMUUYECKOTO COJEpKaHus,
IIPEICTaBICHHOMN B pa3Ho ¢opMe (B BHJIE TEKCTA, (hopmyJ, rpaduKoB,
TaOJIMYHBIX JAHHBIX, CXeM, (pororpaduii u ap.)

® CcoO37aHKe OCHOBBI /ISl POPMUPOBAHUS MHTEPECA K PACIIUPEHUIO U
yrayOJIeHNI0 XUMUYECKUX 3HAHUM 1 BEIOOpA XUMUU KaK POOUITEHOTO
MpeaMeTa MpHu Nepexoie Ha CTYNEHb CPeIHero (ITOJTHOTO) 001Iero
oOpa3oBaHusl, a B aJbHEHIIEM U B KadecTBe c(hephl CBOE
npodeCCUOHAIBHON IeATeIbHOCTH;

e (opmupoBaHue NpeACTaBICHUI O 3HAYCHUH XUMHUECKON HAYKH B PEIICHUU
COBPEMEHHBIX IKOJIOTUIECKUX MPOOIeM, B TOM YHCIIE B TIPEJOTBPAIICHUN
TEXHOTCHHBIX U IKOJIOTUYECKUX KaTacTpod.



Conep:xanue nporpamMmbl

Paspen 1: «Xumu4eckas 1adboparopus»

1. Beoonoe 3anamue. 3HaKOMCTBO C YYAIIUMHUCS, aHKETUPOBAHKE: (UTO MPHUBEIIO
TeOs B KPYXKOK ‘“3aHMMaTeapHON XxuMun’). BEIOOPHI coBeTa, neBu3a, IMOJIEMbI
KpPY’KKa, 3HAKOMCTBA KPY>KKOBIIEB C MX 00sI3aHHOCTSIMU U 000PYI0BaHHUEM
pabodero mecrta, 00CYXACHHE U KOPPEKTUPOBKA IJIaHa paOOThI KPYKKa,
MPEIOKEHHOTO YUUTEIICM.

2. O3HaKomaIenue ¢ KAOUHEm oM Xumuu U u3yyeHue npasusl MexHuKu
oe3onacnocmu. Ilpasuia 6e30macHoil pabOThl B KAOWHETE XUMUU, U3yUCHHE
MIPaBHJI TEXHUKH 0€30TaCHOCTH M OKa3aHMS MEPBOM MMOMOIIH, UCIIOIb30BAHNE
MPOTUBOMOXKAPHBIX CPEJICTB 3AIIUTHI. Mepa TI0 TEXHUKE O€30MacHOCTH.

3. 3nakomcmeo ¢ 1adopamopuvim 060pyoosarnuem. O3HaAKOMIICHUE yUAIIUXCS C
KJ1accuduKaye 1 TpeO0BaHUSIMU, TIPEIBIBISIEMBIMHA K XPaHCHHIO
71a00paTOPHOTO 00OPYAOBAHUS, U3YUCHUE TEXHUUCCKUX CPEJICTB O0yUCHHUS,
peaMeToB JabopaTopHOro ooopynoBaHus. TeXHUKA JEMOHCTPAIIUUA ONBITOB (Ha
pUMEpPax OJHOTO - IBYX 3aHUMATEIIbHBIX OIBITOB).

llpaxmuueckas paboma. O3HAKOMJICHUE C TEXHUKOU BBITIOJIHEHUS OOIINUX
MPAKTUYECKUX ONepaliuii HaJTMBaHUE KUJIKOCTEH, MEpEeMEIIMBAHUE U PACTBOPEHUE
TBEPJIBIX BELIECTB B BOJE.

4. Xpanenue mamepuanoe u peaxmugeos ¢ XuMuuecKkoil 1ad6opamopuu.
3HaAKOMCTBO C Pa3IUYHBIMUA BUIAMH KIACCU(PUKALUNA XUMUYECKUX PEAKTHUBOB U
npaBUJIaMH XpaHEHUs UX B 1a0OpaTOpuun

Ilpakmuuecxas paboma. CocTaBiaeHue TaOIUI], OTPAKAOIINX KJIaCCUPUKAIIUIO
BEILIECTB , U3TOTOBJICHUE 3TUKETOK HEOPTraHUYECKUX BEIIECTB, COCTABIICHHUE
CIIMCKA PEAKTUBOB, HECOBMECTUMBIX JJIsl XPAHCHHSI.

5. Hazpesamenwvhvie npudopsl u nonv308anue umu. 3HaKOMCTBO C MPaBUJIAMU
MOJIb30BAHUS HATPEBATEIIbHBIX MPUOOPOB: TTUTKU, CIUPTOBKH, Ta30BOM TOPEIIKH,
BOJISTHOM OaHu, cymuibHOTO mKada. HarpeBanue u mpokanuBaHue.

Ilpaxmuueckas paboma. Vicnonab3oBaHNe HarpeBaTeIbHBIX MPUOOPOB.
N3roroBiieHre COUPTOBKU U3 MOJIPYYHOTO MaTepuaa.

6. Bzeewusanue, punompoeanue u nepezonka. O3HaKOMJICHUE YUYaIlIUXCA C
MpUeMaMH B3BEIIMBaHUS U (QUILTPOBAHUS, U3YUCHUE MPOIECCOB MEPETOHKH.
OuncTKa BEIIeCTB OT MpUMecei

Ipaxmuueckas paboma.



1. Usrorosnenue npoctelmmnx GuiabTPOB U3 MOAPYUHBIX cpeacTB. Paznenenue
HEOJHOPOHBIX CMECEN.
2. IleperoHka BOApbL.

7. Boinapueanue u kpucmannuzayusn

Ipaxmuueckas paboma. BeineneHne pacTBOPEHHBIX BEIIECTB METOIOM
BBITIAPUBAHUS U KPUCTATU3AIMK Ha IPUMEPE PACTBOPA MOBAPEHHOM COJH .

8. Ocnoenvie npuemot padomul c meepoOvbIMu, HCUOKUMU, 2A3000PA3HBIMU
seujecmeamu. Jlabopamopnsvie cnocoovl nonyueHus Heop2aHui4ecKux 6euiecme.

Hemoncmpayus gunvma.

IIpakmuuecxas paboma. ONBITHL. WLTIOCTPUPYIOIIKE OCHOBHBIE MPUEMBI pabOTHI C
TBEPJBIMHU, KUJIKUMH U Ta3000pa3HBIMU BEUECTBAMH.

Ipaxmuueckas paboma. IlonyuyeHne HEOPraHUIECKUX BEIIECTB B XUMUYECKON
naboparopuu [lonyuenue cynbdarta Meau U3 MeI, XJIOPUa IIMHKA U3 IUHKA.

Haensonvie nocobus, cxeMmbl, TaOJIHUIIBI, IIJIAKATEHL.

9. Ilpuzomoenenue pacmeopos ¢ XuMuueckoil 1adopamopuu u 6 Oviny.
O3HaKOMJICHHE yUaIIUXCs C TPOIECCOM PAaCTBOPCHHMS BelecTB. HackhIeHHbBIC 1
TIEPECHIIICHHbIC PaCTBOPLI. [IpHUroTOBICHIE PACTBOPOB M MCIIOJIb30BAHNE UX B
JKU3HH.

Ilpakmuuecxas paboma. IlpuroToBiieHre pacCTBOPOB BEIIECTB C OMPEICTEHHOM
KOHIIEHTpAIMEN pacTBOPEHHOTO BellecTBa. [lonyyueHne HaChIILIEHHBIX U
MEePECHINIEHHBIX PACTBOPOB, COCTABIICHUE U UCIIOJIb30BaHKE TPadUKOB
PaCTBOPUMOCTH.

10. Kpucmannozuopamul. Kpucrannuueckoe coctosHue. CBOMCTBAa KPUCTAILIOB,
CTPOECHHE U POCT KPUCTAILIOB.

Ilpaxmuueckas paboma. IloiydeHne KpUCTAIIIOB COJIEH M3 BOJHBIX PACTBOPOB
METOJIOM MEJIJIEHHOTO UCTIAPEHUS U TTIOCTENEHHOT0 MOHMKEHUSI TEMITEPATYPhI
pacTBopa (XJIOpUA HaTpUsl, MEAHBIN KyTIOpOC, aTFOMOKAIUEBbIC KBACIIbI).

ﬂomaumue onvimael 110 BbIPAIINBAHUIO KPHUCTAJIOB XJIOPHU A HATPpUA, caxapa.

11. 3anumamenvhuie onvimosl no meme: Xumuuecxuepeakuuu B6OKpYyZ Hac.
ITokaz ACMOHCTpPALIMOHHBIX OIIBITOB.

o “Bynkan” Ha croze,

e ‘“3cnéHBIN OTOHBL”,

o “Bopa-xaranuzarop”,
e «3BE3IHBIN NOXKILY



« Pa3HonBeTHOE M1aMs
« Boga 3axuraer 6ymary

Pa3nea 2. «Jloruka»

12. Pewienue onumnuad wiKoabH020, MyHUUUNAIbHO20 mypa Beepoccuiickoi
0JIUMRUAOBL RO XUMUU.

13. Ilposedenue oudaxkmuueckux uzp
[IpoBeneHrie KOHKYPCOB U TUJJAKTUUECKUX UTP:

¢ KTO BHUMATEJIbHEE
¢ KTO OBICTpEE U JIy4llle
e Y3HaH BEIIECTBO

e Y3HAil SIBJICHUE

Paznen 3. «IlpukiaagHass XuMus)

14. Xumusa ¢ 6vtmy. O3HaKOMIICHUE yUYAITUXCs C BUAAMHU OBITOBBIX XMMHUKATOB.
PazHoBuaHOCTH MOIOITUX CpeACTB. Mcnonb30BaHNEe XUMUUECKUX MAaTEPUATIOB JIJIs
pEMOHTA KBAPTHUP.

lIpakmuueckas paboma. BeiBeieHUE NATEH P/KaBUUHbI, YEPHUJI, )KUPA.
Harnsigueie cpeAcTBa: miakaThbl, TaOIHIIbI, 00pa3libl MOIOIINX CPEJICTB.
15. Ilpakmukym uccinedosanue «Mowuiue cpeocmea 0ia nocyowiy.
PaboTa ¢ 3TuKeTKOI!.

OmneiT 1. Onpenenenre KUCIOTHOCTH.

OmnpIT 2. OnpeienieHne MbIIKOCTH.

OmnpiT 3. CMBIBAEMOCTB CO CTAKAHA.

AnxketrnpoBanue. COMONIOrHYECKUH OIpOC.

16. 3anamue - uzpa «MolibHble RY36IPU)

Konkypchr:

o Kto HagyeT camblii 000N MYy3BIPh,

¢ KTO HaayeT MHOI'O MAJIEHbKHX ITy3bIpei
o Yeli my3sIpb JOJITO HE JIOITHET

« Iloctpoenue ¢purypsl u3 my3sipei

o HanyBanue my3bIps B Iy3bIpe.



17. Xumusa ¢ npupoode. CooOUIeHHS yHAITUMUCS O IPUPOIHBIX SIBJICHUSIX,
COIIPOBOXAAIOIIUMUCS XUMHUUECKUMHU Tiporieccamu. [IpoBenenne 3aHMMaTeNbHbBIX
OTIBITOB MO TeMe «XHUMHUS B IPUPOIELY.

,ZZ@MOHCmpCZL{Mﬂ onsvlmoes.

o XHWMHUYECKHE BOJIOPOCTU

o TémHo-cepas 3mesd

o OpuruHanabHOE U0

o MuHepanbHbIN «XaMEJIECOH»

18. Xumusn u uenosek. Urenve noxmnanoB u pedeparos.

o -Bame nuranue u 310poBBe
o -XHWMHUYECKHE PEAKIIUH BHYTPHU HAC

19. 3anamue no npogpopuenmayuu.

20. Xumusa u meouyuna. DopmupoBanre HHPOPMAIUOHHON KYJIbTYpPbI
ydanuxcsa. CocTaBleHHE U YTEHUE TOKIAI0B U peepaToB.

Yemuotit oicypnan Ha TEMY XUMHUS 1 MEIUIIMHA.
21. Benku, scupul, yenesoovl 6 numaHuu 4ejl068eKd.

Baxneiime KOMIIOHEHTHI MUY, 3HaYE€HUE OEJIKOB, )KUPOB, YTIECBOOB,
MUHEpaIbHBIX BEIIECTB B MUTAaHWU. Tabiuiia pacxoja dHEPTruu MpU Pa3TuIHBIX
BUJAX JCATEIBHOCTH YEIOBEKA.

22. Bumamumno.

BurtamuHnebl, ux knaccudukamnus ¥ 3HaUCHUE ISl OpraHu3Ma denoBeka. MctouHnku
MOCTYIJICHUSI BATAMUHOB B 4eJIoBeUeCKuid opranu3M. CojiepkaHie BUTAMUHOB B
MUIIEBBIX TPOJYKTaX. AHTUBUTAMUHBI. ABUTaMUHO3. cciieoBanNe: BUTAMUHBI B
MEHIO IIKOJIbHOM CTOJIOBOH.

23. HHuweewvie 0oo6asku.

buonornyeckue numieBbie 100aBKHU U UX BIUSHUE Ha 3710poBbe. JlaHHOE
MIPUJIOKEHHUE UCIIOJIB3YETCS BO BpEMS BCEX MPAKTUKyMax MpHU padboTe C
ATUKETKaAMMU.

24. Ilpakmuxym - uccnedosanue « Huncoy.
Brictymienne yaennka ¢ noknanom «llaryOHoe BiIusTHUE YUTICOB HA YETTOBEKAY.

PaGota B rpynmax. Jlnis uccnenoBanusi 6epercs He MeHe 3 pa3HbIX YITaKOBOK
YUTICOB (JIydIlle, €CJIM JIETH MPUHECYT UX camu). Bce pe3ynbTaThl 3aHOCSTCS B
tabnuiy. Onpenensercs 00bEKT U MPEAMET UCCIECIOBAHNUA.
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OmpiT 1. PaboTa ¢ 3THKETKAMH
OmnpIT 2. VI3yueHue pu3ndecKkux CBONCTB YUIICOB:

e JIOMKOCTSD,

e PaCTBOPCHUC B BOAC,

e HaJaBJIMBAHUC 6YMa)KHOﬁ Caﬂ(i)eTKOﬁ AJIL OIIPCACIICHUS KOJIMYCCTBA KHUpPaA
e BKYCOBLIC Ka4CCTBA.

OmneiT 3. ['OpeHne YuIcoB.

Omnpit 4. [IpoBepka Ha HaIMuMe Kpaxmana. OnbIT MPOBOAUTCS C TOMOILBIO
CHMPTOBOTO PACTBOPA HO/1a. YUEHUKN CPaBHUBAIOT MHTEHCUBHOCTh OKPAILIMBAHUSI.

OmnmIT 5. PaCTBopCHI/Ie YHUIICOB B KHCJIOTC U IICJIOYH.

Jlanee rpymbl TOTOBAT 5 BOIPOCOB JJIsl COLIMOJIOTMYECKOT0 OMPOCa YYEHUKOB
IITKOJIBI.

25. lIpakmuxym - uccinedosanue «Mopooscernoe)
BricTymenne yuenuka ¢ nokiagoM «O moiib3e U Bpelie MOPOKEHOTOY.

PaboTra B IpyIiiax. I[JIH HCCICO0OBaHUA 6ep€TC5I HE MeHE 3 Pa3HbIX BUJIOB
MOPOKCHOTO. Bce PE3YJIbTAThI AHAJIOTMYHO 3aHOCATCS B Ta6JII/IIIY. OHp@I{GJ’I}IGTCH
00BEKT U npcamMeT UCCIICIOBAHUA].

OmeiT 1. Pabota ¢ aTuKETKaM1

Omnpit 2. 3ydenne pu3nueckux CBONCTB MOPOKEHOTO.
VYuyarnuecs MOTyT caMu TIPEAJIOKUTH SKCIIEPUMEHT.
OmneiT 3. KcanTONpOTEeMHOBAsK pPEaKIIUs.

B npoOupky momeniaroT MOpo>keHoe, J00aBISI0T a30THYIO KUCIIOTY U HarpeBaroT.
[TosiBneHuMe KeNTOro OKpaIIMBaHus MTOKa3bIBACT HaM4Ke Oenka (Haaudue
apOMaTUYECKNX aMHUHOKHUCIIOT).

OnpiT 4. OOHapy>KeHUE YTIEBOOB.

B npoOupky nmomeniaroT MOpokeHoe, T00aBISIIOT 1 MII. TUIPOKCUIA HATPUS U
HECKOJbKO Kamenb cynbdata meau (II), mepememmBator. [losiBneHne sspro-cCUHETO
OKpalIMBaHUS CBUJIETEIILCTBYET O HAIMYUUA MHOTOATOMHBIX CIIUPTOB.
[TonyueHHbIN pacTBOp HarpeBaroT Ha ciupToBKe. ['napokcun menu (II) mpu s3Tom
BOCCTaHaBiuBaeTca 10 opanxkeBoro CuOH, koTopslit 3ateM pasznaraercs 10 Cu,O
KpacHOro 1BeTa. B xone peakuu MoxxeT o0pa3oBaThbesi U MeJlb («MeJTHOE
3epKajoy).
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26. IIpakmuxym - uccaeoosanue «llloxonao»
Brictynnenue yueHuka c 1okiaaoM «O moiib3e U Bpeie HIOKOIa1ay.

PaGota B rpynmax. Iy uccnenoBanus 6epercs He MeHe 3 pa3HbIX BUOB
niokoJiaza. Bee pe3ynbrarhl aHAIOTMYHO 3aHOCATCA B Ta0nuily. Onpeaensercs
OOBEKT U TIPEAMET UCCIICAOBAHMUS.

OmnpIT 1. PaboTta ¢ S THKETKAMU
OmnpiT 2. U3yuenne GpU3NIECKUX CBOMCTB IIIOKOJIA/IA.

« llBer, 3anax, BKycC, JIOMKOCTh, PACTBOPUMOCTH B BOJE
« OOHapy>keHUe KUPOB — pa3MUHAEM IOKOJIA]] Ha OyMaXKHOH calideTke,
HaJIMYKE KUPHOTO IMITHA YKAa3bIBAET HA HAJTMYKE HETIPEACIbHBIX KUPOB.

Omnpit 3. OOHapy’KeHHE B NIOKOJIAJIE YIIIEBOIOB.

Hackimaem B mpoOupKy TEPTHINA MIOKOJIA]] ¥ PUIIMBAEM BObL. BeTpsixuBaeM
COJIEP>KMMO€ MPOOUPKH HECKOJIbKO pa3 U punbTpyem. [lobasisem k ¢punbTpary 1
M enkoro Hatpa NaOH u 2-3 kamu pactBopa cynbdara meau(Il) CuSOs.
BerpsaxuBaem npobupky. [osiBisieTcst spko-cuHee okpaiivBaHue. Takylo peakiuio
TaéT caxapo3a, MpeJICTaBISONIast COO0M MHOTOATOMHBIN CIUPT.

OmnpbiT 4. KcaHTONPOTEUHOBAS PEAKIINS.

Hacpimmaem B mpoOUpKy TEPTHIM IIOKOJIAT U IPUIUBAEM 2-3 MIT BOJIBI.
BeTpsixuBaem conepkumMoe TpoOUpKH HECKOJIBKO pa3 U ¢huibTpyeMm. [IpunuBaem k
bunbTpary, codiroaast OCTOPOKHOCTh, KOHIIEHTPUPOBAHHYIO a30THYIO KUCIOTY
HNO;. HarpeBaem nonyuennyto cMeck. HaGmromaem sx€nroe okpanimBaHue,
nepexoisiiee B OpaHKeBo-KEITOE P Jo0aBiIeHUU 25%-HOTro pacTBOpa
aMMHaka. Takyro peakiuio TaloT OCTaTKU apOMaTUYECKUX aMUHOKHCIIOT,
BXOJISIIME B COCTaB OEJIKOB IITOKOJIaA.

27. lIpakmuxym - uccnedosanue «/Kesamenvnasn pesunka)

BricTynenne yueHUKOB ¢ noknagaMu: «cTopus )keBaTelIbHOM PE3UHKNY,
«OKeBarenbHasi pe3uHKa: 0e/1a Uiu TPEHUHT 1Jis1 3yO0B?»

Pabora B rpynmax.
OmsiT 1. PaboTa ¢ aTHKETKAMH
OmnbIT 2. 3yuenue pu3nyecKux CBONCTB:

« IIpoBepka Ha pacTsKUMOCTh. JKeBaTenbHy0 PE3UHKY HEOOXOAUMO XOPOIIIO
pa3KeBaTh, 3aT€EM MaKCUMAJIbHO PACTAHYTh U U3MEPUTD JTUHEHKOM.
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« IIpoBepka Ha JOATOBPEMEHHOCTh BKyca. B rpymnmne yueHMKH 0JHOBPEMEHHO
HAYMHAIOT JKE€BATh PA3HBIE )KEBATEIbHBIE PE3UHKHU, U 3aCEKAIOT BpeMs MOKa
BKYC HE IIPOUJIET.

OmneiT 3. Hanmnune kpacurenei.

JKeBaTelbHYIO0 PE3UHKY HApE3al0T KyCOUYKaMH U OIyCKalOT B BOY.
[TepememmBatot. [lpy HaIMuMK KpacuTenen, Bojla OKpalInBaeTCsl.

OmnpbiT 4. OnipenenieHnue KUCIOTHOCTH.

B npoOupku 13 omnbiTa 3 moMenaoT yHUBEPCAIbHYIO HHIUKATOPHYIO OYMaXKYy.
1o pe3yabpTaTam OKpalIuBaHUs ONPEIENSIOT CPEely.

OmnpiT 5. OOHapy>KeHUE MOACIaCTUTENEH.

B npoOupky nomeniaroT Nope3aHHyo KE€BATEIbHYIO PE3UHKY U MPUIUBAIOT 5 MII
96 % stunooro cnupta. [Ipodupky 3aKpeIBaroT MPOOKO U MHTEHCUBHO
BCTPSAXUBAIOT B TeueHue | MUH. 3aTeM cMech QUIIBTPYIOT U B (priIbTpaTe
ONPEAEIISIOT IPUCYTCTBUE MOACIACTUTENEH (caxapo3bl, cCOpOUTa, KCUIIUTA,
MaHHUTA), IBJISIOUIMXCS MHOTOATOMHBIMU CIUPTaMU. J{J1sl 3TOro K pacTBOpy
npunuBatoT 1 miu pactBopa NaOH u 1-2 karum pactBopa CuSO4. Cmech
B30anThIBaIOT. [losiBIIIETCA XapakTepHOE IPKO-CUHEE OKpAIIBaHUE
(KayecTBEHHAas peaklys Ha MHOTOATOMHBIE CITUPTHI).

28. Taiinwl 600wi.

Camoe HeoOBIKHOBEHHOE BEIIIECTBO — BoJia. Bojia — ocHOBA skU3HU. AHOMAIIUU U
TaliHbl BOJIbI. MI3yueHue BOJIbI IMOHCKUM y4eHbIM Macapy DMOTO: YMEHUE BOJBI
CJIyIIaTh MY3bIKY, JOOpBIE CJI0BA U MOJIUTBBI, YMEHHE OTPHUIIATEIIbHO PearupoBaTh
HAa 3arpsI3HEHUSI, CKBEPHOCIIOBUSI, KOMITBIOTEPHI M1 MOOMIIbHBIC TenedoHbl. JKuBas u
MepTBas Boaa. Jleuumcest BOIOM.

29. IlIpakmuxym uccineoosanue «I azuposannvie Hanumikuy

BI)ICTYHJ'IGHI/IG YUYCHHKA C JOKJIaAOM «Bnusnaue ra3upOBaHHBIX HAIIMTKOB Ha
310POBLEC YCIIOBCKA.

Pabota B rpynnax. Iy uccnegoBanust oepercs He MeHe 3 pa3HbIX BUIOB
MOpOKeHOT0. Bece pe3ynbTaThl aHaTOTMUHO 3aHOCATCS B TAOJIUILY.

Omnpit 1. PaboTa ¢ 3TUKETKaMH.

OmnpiT 2. OOHapyKEeHHE caxapa BhIMAPUBAHUEM.

OmneiT 3. OnpeneneHrue KUCIOTHOCTH.

OmnpenenseM ¢ TOMOIIBI0 YHUBEPCATHHOM MHIUKATOPHOU OyMaKKH.

13



OnpiT 4. ONBIT C KYpUHBIM MSACOM.

30. IIpakmukym uccinedosanue « 4aiiy

BeicTymuieHne yqamuxcs ¢ fokiaaom «llone3Hbie cBocTBa ashy:
Omneit 1. PaccmaTpuBaHue 4YanHOK.

OneiT 2. BiusiHuEe KACTOTHI U IIEJT0YX HA 3aBaApEHHBIN Yaii.

31. IIpakmukym uccnedosarnue «Monoko»

OmsIT 1. PaboTa B rpynmne ¢ 3STUKETKAMHU:

Pabdora ¢ hTHKeTKAMHU

MOJIOKO KKAJI | KUPHOCTS | YIJIEBOJIbBI | X)KUPbI | BEJIKA
. Moioko 58 xkan | 3,2 % 4,7r. 32T 2,6T.
«ITpocTakBammHO»
Monoxko «Bamun» | 53 kkan | 2,5 % 4,7r. 2,5T. 2,8 T.
Mounoko «Jomuk | 53 kkan | 2,5 % 4,7r. 2,5T. 2,8 T.
B JICPEBHE
MojJioko 53 kkan | 2,5 % 4,7 . 2,5T. 2,8T.
«BkycHeeBo»

OmneiT 2. OnpeneneHre BKyca MOJIOKA.

OmneiT 3. Onpenenenre UBeTa MOJIOKA.

Omnbit 4. OnpeienieHne KOHCUCTEHIIMN MOJIOKA.

OmneIT 5. OnpenenieHre KUCIOTHOCTH MOJIOKA. Y HUBEPCAIIbHBIM HHANKATOPOM.
OmnbiT 6. Onipenenenue Oenka B Mosioke. KcaHTONIpOTEenHOBAsI peakIius.

OmnwiT 7. Onipenenenue 6enka B MoJioke. buyperoBast peakiusi.

OmnsiT 8. Onpeaenenue coapl B MoJioke. J[o0aBisieM COISHYIO KUCIOTY.

OnbiT 9. Onpenenenue kpaxmana B Mojioke. C MOMOIIBIO CIMPTOBOTO pacTBOpa
noja.
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Paznen 4: «Heneass xumum»
33. Iloozomoeka K 0exade ecmecmeennvix nayk Uepa « Cuacmauewlit ciayuaiiy.

HOI[FOTOBK& YH4aluXxcCAa K IIPOBCACHUTIO ACKAAbl CCTCCTBCHHBIX HAYK.
N3roToBieHne MIaKkaToB C IMOCJIOBHIIAMH, IIOT'OBOPKAMHU, a(i)OpI/I?)MaMI/I, BBIITYCK
CTCHIa3cT ¢ 3aHUMATCIIbHBIMHA CI)aKTaMI/I.

Uepa. « Cuacmausolil cyyauy

34. Ilposedenue uzcp u KOHKypcoe cpedu yyawjuxca 8-9 knaccoe uienamu
Kpyacka. CocTaBieHUE KPOCCBOPIOB, peOyCcOB, TPOBECHUE UT:

o “Xumnueckas scradera”
o “Tpernil MUIIHUN".

35. Oowuit cmomp 3nanuii. Hepa “mo? I'oe? Kozoa?”

[ToxBeicHME UTOTOB M aHAJIU3 Pa0OTHI KPYyKKa 3a roj. OTUeT WICHOB KPYKKa,
JEMOHCTPAIIHMS H3TOTOBJICHHBIX WICHAMH KPY>KKa HATJISTHBIX ITOCOOHIA,
MPOCTEHUIINX MPUOOPOB, KOHKYPCHBIX T'a3€T, BBIPAIICHHBIX KPHUCTAJIOB,
pedepatoB u T.11.

[IpoBeneHnE 3aKIIOYNUTEIBHON UTPBI.
Uzepa. «4mo? I'oe? Kozoa? »
TemaTnueckoe IJIAHMPOBAHME

Kpy:xok “Yyneca xumun”

No Tema 3anaTus K-BO 4aCOB

1. | BBeneHnue. AHKETUpPOBAHUE 1

2. | O3HakoMJIeHHE C KAOMHETOM XUMHUHU U U3yUYEHUE
MpaBUJI TEXHUKHU 0€30MaCHOCTU
Hepa no TexHuke 6€30MacHOCTU

3. | 3HaKOMCTBO ¢ J1abOpPaTOPHBIM 00OPYIOBAHUEM. 1
O3HakoMIIeHHE yYalluXcs ¢ Kiaccudukanuen u
TpeOOBaHUSIMHU, MPEABIBIIEMBIMA K XPaHCHHIO
J1a00paTOPHOTO 00OPYAOBAHUS

4. | XpaHeHue MaTepraJIOB U PEAKTUBOB B 1
XUMHUYECKOH aboparopun. [Ipakmuyeckas
paboma. CocTaBieHHE TaOIHI], OTPAKAIOIINX
KJIaCCU(PUKAIIMIO BEIIECTB, U3TOTOBICHUE
ATUKETOK HEOPTaHUYECKHUX BEIIECTB, COCTABJICHHE
CITUCKA PEaKTUBOB, HECOBMECTUMBIX JIJIS
xpanenusi. HarpeBarenbHbie TpUOOPHI 1
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NoJIb30BaHue UMU. [Ipakxmuueckas paboma.
Hcnonp3oBanne HarpeBaTeIbHBIX TPHUOOPOB.
N3roroBneHne COUPTOBKU U3 HOAPYYHOIO
MaTepHUaIa.

B3gemnBanue, punbTpoBaHuE U EpEroHKa
lpaxmuueckas paboma. U3roToBlieHHE
IpOCTEUIINX PUIBTPOB U3 MOAPYUHBIX CPEJICTB.
Pa3nenenue HEOQHOPOIHBIX CMECEU

BeinapuBanue u kpucramumsauus. [Ipakmuyeckas
paboma. Belenenue pacTBOPEHHBIX BEILIECTB
METO/IOM BBINTAPUBAHUA U KPUCTAJUIM3ALMHU Ha
IIpUMEPE PACTBOPA MOBAPEHHOM COIU

OcHOBHBIE NTPUEMBI pabOTHI C TBEPIBIMH,
KUIKAMHU, Ta3000pa3HbIMU BEIIECCTBAMMU.
JlabopaTopHbIe CTIOCOOBI OTYYCHUS
HEOPTraHWYECKUX BellecTB JIeKuus.
IIpakmuueckas paboma. ONbBITHI.
WUTIOCTPUPYIOIINE OCHOBHBIE IPUEMBI PAOOTHI €
TBEPJABIMHU, KUJKUMHU U Ta3000pa3HbIMU
BEIIIECTBAMH.

lIpaxmuueckas paboma. llonyuenue
HEOPTraHMYECKUX BEIIECTB B XUMUYECKOU
nabopatopuu. [Tonydyenue cynabpara Mmeau us3
MEJIY, XJIOpUJA [IMHKA U3 IUHKA.

[IpuroroBnenne pacTBOPOB B XUMUYECKOU
nabopatopuu U B ObITY. [Ipakmuueckas paboma.
[IpuroroBieHue pacTBOPOB BEIIECTB C
ONPEAECTEHHON KOHIIEHTpAIMEW paCTBOPEHHOTO
BENIECTBA.

10.

Kpucramnoruaparel. Beipamusanue cana u3
KpucTtamioB. [Ipakmuueckas paboma. [lonydaenue
KPHUCTAJUIOB COJIEN U3 BOJHBIX PACTBOPOB

11.

3aHUMATEIIbHBIC OMBITHI MO TeME: « XUMUYECKUE
peakiuu BOKpyr Hacy. [loka3 1eMOHCTpalluOHHbBIX
OTBITOB

12.

Briepen K nOKOpEeHHIO BEPUIMH OJIMMIIHAL.
Pemenne onuMnmaaHbeIx 3a1a4 pa3anyHOrO
YPOBHS

13.

Pemenune onuMnuanHeIx 3a1a4 pa3anyHOro
YPOBHSI

14.

Pemenune onuMnuaaHeIx 3a1a4 pa3anyHOTO
YPOBHS

15.

[TpoBencHUE TUIAKTUYECKHUX UTP:
e KTO BHUMAaTEJIbHEE
e KTO OBICTpEE U JIy4Ille
e y3HaW BELIECTBO
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o y3HAil SIBJICHUE
Urpel ¢ yqammmucs Kpyxka

16.

Xumus B 661Ty. O3HAKOMIICHUE yUAITUXCS C
BHJIaMH OBITOBBIX XUMHUKATOB. PazHOBHUIHOCTH
MOIOIIUX cpeacTB. Mcnonb30BaHne XUMAYECKUX
MaTepUalioB JJIs PEMOHTA KBapTHUP.
lIpakmuueckas paboma. BeiBelieHHE MSATEH
pKABUMHBI, YEPHUII, KUPA

17.

[IpakTukym uccnenoBanue «Moroliue cpencTa
st mocyab». Opopmnennas [1P unu yctHoe
COO0IIeHHE, TPE3CHTALINS

18.

3ansTue - urpa « MbUIbHBIE ITY3BIPU»

19.

Xumus B npupoje. CooOIIeH s yHalluMHICs O
MPUPOIHBIX SBJIECHUSAX, COMPOBOKIAIOIIUMHUCS
XUMUYECKUMH ITporeccamu. [IpoBenenue
3aHUMATENIBHBIX OIBITOB I10 TEME « XHUMHS B
IPUPOAEN.

20.

XuMUs ¥ 4esioBeK. UTeHne JOKIIaI0B U
pedeparoB. Kpyrisiii ¢cToj1, cOOOIEHNS yIaIIuXcs

21.

Xumusa 1 MeauiHa. Jlexkmus, cooOmeHus
yyamuxcs Tect «byapTe 310pOBbI»

22.

BCJIKI/I, JKUPbI, YIJICBO/JbI B IIMTAHWHU YCJIOBCKA.

23.

Butamunsl. [Iumessie 1o0aBku

24.

[IpakTuky™m uccinenoBanue «Humncen.
Odopmnennas TP unm ycTHOE co0O1IeHHE,
Mpe3eHTaIUs

25.

[IpakTukym uccienoBanue « MopoxeHoe»
Odopmnennas 1P unm ycTHOE coob1IeHME,
Mpe3eHTaIUs

26.

[IpakTukym nccnenoanue «llokomam
Odopmnennas I1P unm ycTHOE cO0OIICHHE,
MPE3CHTALUS

27.

IIpaktukyMm uccienoBanue «KeparenbHas
pesunka» Odpopmnennas [1P unm yctHoe
coOOIIIeHHE, TPE3CHTAITHS

28.

Taiinbl BoablL. [IpakTukym ucciienoBaHue
«I"a3upoBannbie HanUTKW» OPopmiuennas [1P wiu
YCTHOE COOOIIEHUE, TPE3CHTAIUS

29.

IIpakTukyMm uccienoBanue « MUHepaabHbIE BOJbD)
Odopmnennas [P wim ycTHOE coolienue,
IIpe3eHTalns

30.

[Ipaktukym nccnegoanue «Yai» OdopmiieHHas
ITP wim ycTHOE cooOIIeHNe, MPEe3EeHTALIMS
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31.

IIpakTuky™m nccienosanue «Mosoko» 1
Odopmnennas [P unu yctHOE cooOIIeHHE,
MIPE3CHTALNS

32.

[TonroroBka K J1ekajie €CTECTBEHHBIX HayK. Mrpa 1
«CyacTiuBbId ciaydain». M3roToBieHnE IIaKaTOB
C TIOCJIOBULIAMHU, TOTOBOPKaMH, a)OpHU3MaMHu,
BBIMYCK CTEHTA3eT C 3aHMMAaTEIbHBIMU (haKTaMu

33.

[IpoBeneHune Urp U KOHKYPCOB CPEAM ydaluuxcs 8 1
KJIACCOB 4IeHaMH Kpy»kka. CocTaBiueHue
KpPOCCBOPIOB, pe0yCOB, IPOBEICHUE UTP:
“Xumnueckast sctadera” “TpeTuid TUIITHUI.

34.

OO6muit cMoTp 3Hanmil. Mrpa “Uro? I'ne? Korma?” 1

Hroro 34 yaca

Chnucox I/IH(l)OpMallI/IOHHI)lX HCTOYHHUKOB

3aHuMarenbHbIe 3a1aHus U 3D ¢ekTHbIe onbITh o xuMur. b.JI.CrenuH,
JLIO.Amux6epona. «JIPODA», M., 2002

Knura no xumum 115 nomarnrdero urenus. b.J[.Crenun, JI.FO.Anuk6epona.

«XUMMUS», M., 1995

3aHuMaTebHBIE ONBITHI M0 XUMUM. B.H.AnekCHuHCKUH.
«ITPOCBEHIEHHUE», M., 1995

Uyneca Ha BBIOOP WIJIM XUMUYECKUE ONbITHI 1711 HOBUYKOB. O. OJbruH.
M.:Jlet. nut., 1987

Xumus B kapTuHKax. Kypsiuas M. — M. [ler. Jlut., 1992
Ounuknoneaus g aerei. Tom 17. Xumusa. kKABAHTA», M., 2003

HNuTepHer-pecypcesnl

http://www.en.edu.ru/ EcTecTBeHHO-Hay4YHBII 00pa30BaTeIbHBINA OPTAI.
http://www.alhimik.ru/ - AJIXMMUK - Baiil mOMOITHUK, JTIOIIMaH B MOpE
XMMHUYECKUX BEIIECTB U SIBJICHUI.

http://college.ru/chemistry/index.php OTKpBITBIN KOMIETK: XUMUS
http://grokhovs.chat.ru/chemhist.html BceoOmast ucropus xumumu.
Bo3HMKHOBEHNE U pa3BUTHE XUMUU C IpeBHENUIINX BpeMeH 10 X VII Beka.
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