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[IporpamMmma BHEYpOUHOM JESITENBHOCTH C UCIIOJIb30BaHUEM o0opynoBaHus «Touka Pocta»
«IIepBble Iaru B XUMHUH »
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IosicHUTeIbHAS 3aMUCKA

[IporpamMma BHEYpOUYHOU JesiTeIbHOCTH «llepBble marm B XMMHH» COCTaBlieHa C Y4eTOM TpeOOBaHHWI TOCYIapCTBEHHOTO OOpa3oBaTEIILHOTO CTaHIApTa Ha
ocHoBe «COOpHHKA MPOTrpaMM dJIEKTHBHBIX KypcoB. Xumus 8-9 knaccel. [Ipoday. Bee paznenst mporpaMMbl TECHO CBSI3aHBI IO CTPYKTYPE C OCHOBHBIM KYPCOM XHUMHH.
JlaHHast mporpaMMa JacT y4yalluMcsl HE TOJIbKO NMPAaKTUYECKHUE YMEHUS U HaBBIKH, chOpMHUpYeT HavaJbHBIM OMBIT TBOPUECKOU AESTETBHOCTH, HO M Pa30BbET MHTEpEC
oOydJaromerocsi K 3KCIIEPUMEHTY, HAYYHOMY TIOHCKY, MOCIIOCOOCTBYET CaMOOTIPEACICHUIO YJalluXcs, OCO3HAHHOMY BBIOOpY Npodeccuu. Yyampecs CMOTYT Ha
IMPAKTHUKE HUCII0Jb30BAThH CBOM 3HAHUWA HA YPOKaxX XMMHU U B 6I>ITy. B nporpamMmmy «HCpBBIC [Iard B XUMHUK» BKJIIOYEHBI Hanboiee SAPKUE, HATTIAAHBIC, HHTPUT'YIOIIUEC
IKCIIEPUMEHTHI, CIIOCOOHBIC YBJICYh M 3aUHTEPECOBATh YUIAITUXCS MPAKTUICCKOW HayKO# XuMuel. B paMkax HanmoHaIpHOTO MpoekTa «O0pa3oBaHue)» CO3TaHKE IEHTPA
00pa30BaHUs €CTECTBCHHO-HAYYHOW HAMPABICHHOCTH «TOoYKa pOCTay MO3BOJIIIO BHEJIPUTH B IIpOTpamMMy MHU(GPOBYIO JTa00paTOPHUIO U KAYECTBEHHO H3MEHHUTH IPOTIECC
O6y‘-IeHI/I$I xumnn. KoianuecTBeHHEBIE OKCIICPUMCHTEI TIO3BOJIAT IMOJIY4aThb JOCTOBEPHYIO I/IH(i)OpMaHI/II-O 0 MPOTECKAaHHWU TCX HIIM HMHBIX XUMHWYCCKHUX MPOHCCCOB, O
CBOMCTBaxX BCIIICCTB. Ha ocHoBe MMOJIYYCHHBIX 3KCIICPUMCHTAJIIbBHBIX JAaHHBIX 06y’—IaeMI)Ie CMOT'YT CaMOCTOATCIIbHO ACJIaTh BBIBOJBI, 06061]_[aTB PE3YJIbTATHI, BLISABIIATH
3aKOHOMCPHOCTH, YTO OAHO3HAYHO 6y)1eT CII0COOCTBOBATH ITOBBIIIIEHUIO MOTHUBAIIUN O6y‘-IeHI/I$I IIIKOJBbHUKOB.

ens mporpammer: @opMUpOBAHUE y YUAIIUXCS HAYIHBIX TPEJICTABIICHUN O XMMHUH B TIOBCEHEBHOM )KU3HU YEJIOBEKa Yepe3 MpoOyKIeHHUE HHTEpPECa U Pa3BUTHE
npo(heCCHOHATBFHBIX CKJIOHHOCTEH K MPEAMETY XMMHS C TIOMOIIBI0 000pyIOBaHUs IIEHTpa 00pa30BaHMs €CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKON HaIlpaBICHHOCTH
«Touka pocray. 3agaun: PACHIMPUTH KPYro30p YYalIHXCs O MHPE BEIIECTB; C(HOPMHUPOBATh HABHIKM BBIOJHEHHS MPOEKTOB ¢ mcmoib3oBanneM WKT u mudposoro
000pyI0BaHUS; CIIOCOOCTBOBATH PA3BUTHIO TBOPUYECKUX CTIOCOOHOCTEH.

Onucanue MecTa Kypca B y4eOHOM IJIaHe
Cornacuo yueobnomy miany MOBY «COIII Ne 3» nmporpamma BHEYPOUHOI AesTenbHOCTH «XuMus. Hauano» paccunrana Ha 2 yaca B Heeno (68 aca B o).

Ilnanupyemblie pe3yabTaThl 0CBOCHUS Padoyeil MPOrpaMmbl
JINYHOCTHBIE PE3YNIbTATHIL:
— O0CO3HAaBaTh €IUHCTBO U IIEJIOCTHOCTH OKPYKAIOLIEr0 MUPaA, BO3MOKHOCTH €TI0 M03HABAEMOCTH U OOBICHUMOCTH Ha OCHOBE JIOCTHXKEHUI HAYKH;
— TIOCTETIEHHO BBICTPAaUBaTh COOCTBEHHOE II€JIOCTHOE MUPOBO33PEHUE: OCO3HABATh MOTPEOHOCTh W TOTOBHOCTH K CaMOOOpa30BaHHIO, B TOM YHCIIE U B
pamMKax caMOCTOSITENIbHOM JESTeIbHOCTH BHE IIKOJIBI,
— OIICHMBATh KU3HEHHBIC CUTYAIIMU C TOUKHU 3pEHHs 6€30macHOro o0pas3a )KM3HU U COXPAaHEHUS 3[I0POBbS;
— OIICHMBATh FKOJOTHUECKUN PUCK B3aMMOOTHOIIICHUH YeJI0BeKa U MPUPOIbI;
— (opMHpOBATh HKOJIOTUYECKOE MBIIUICHHWE: YMEHHE OIIEHHBATh CBOIO JEATENBHOCTh W TMOCTYNKU JPYIHX JIOJEH C TOYKH 3pEHUS COXpaHEHUS
OKpY’KaIoIlel Cpe/Ibl - TapaHTa KU3HU U OJaronoyyus Jiroiei Ha 3emie.
MeranpeaMeTHbIE Pe3YIbTaThl:
MeTtanpeMEeTHBIMU pe3ylbTaTaMU HM3y4YeHHs] MPOTpaMMbl BHEYPOUYHOMUIEATENbHOCTH «llepBhie maru B XUMUU» SBIsSETCAS (OPMHUPOBAHHME YHUBEPCAITBHBIX
yueOHbIx neiicteuil (YY]I).
Perynsarusnusie YV /I:
— CaMOCTOSTENBHO OOHAPYKUBATh U (GOPMYTUPOBATh YU4eOHYIO TPOOIEMY, OPEAeIsATh 1eNb yUeOHOU AeITeTbHOCTH;




— BBIIBUTaTh BEPCHH PEIICHUS MPOOJIEMBI, OCO3HABaTh KOHEUHBIM PE3yJabTaT, BHIOMpATh W3 TPEAJIOKCHHBIX W HUCKATh CaMOCTOSITEIIBHO CpEACTBA
JOCTHIKEHHUS TSI,
— OCYIIECTBIIATH IeJIeTIOIaraHue, BKIII0Uasi MOCTAHOBKY HOBBIX IIEJIeH, MpeoOpa3oBaHue MPAKTUIECKOM 3aaui B TIO3HABATEIIEHYIO;
— COCTaBJIAThH (MHAMBUYalIbHO WUJIM B TPYIIIE) [JIaH PEIICHUs TPOOIEMbI;
— paboTasi 1Mo TUIaHy, CBEPSATH CBOM JCHCTBUS C LIEIBIO M, TPH HEOOXOAUMOCTH, UCIIPABIISTH OIMOKH CaMOCTOSITEIILHO;
— YYUTBIBATh Pa3HbIC MHCHUS U CTPEMUTHCS K KOOPAWHAIIMN PA3IMIHBIX MO3UIIUN B COTPYIHUYICCTBE,
— B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSITEIILHO BHIPAOOTAaHHBIE KPUTEPUN OIICHKH.
ITo3naBarenbubie YV /:
— aHAJIM3UPOBATh, CPABHUBATH, KIacCH(PHUIIMPOBATH N 0000MATh (PAKTHI U SBICHHS. BBISBIISITE MPHYUHBI U CIICJICTBUS IPOCTHIX SIBJICHUN;
— OCYIIECTBIISATh CPABHCHHE, KIIACCH(PHUKAINIO, CAMOCTOSITEIILHO BEIOMPAsi OCHOBAHUS U KPUTCPUH JIJISl YKA3aHHBIX JIOTHYSCKUX OTICPaIlnii;
— CTPOUTH JIOTHYECKOE PACCYK/IEHNE, BKITIOYAIOIIEE YCTAHOBICHUE MPUYMHHOCIIEICTBEHHBIX CBS3EH;
— CO3/aBaTh CXeMAaTHYECKUE MOJICITH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA;
— COCTaBIIATH TE3UCHI, PA3IMYHBIC BU/IBI TUTAHOB (TIPOCTHIX, CIIOKHBIX H T.I1.);
— 1npeoOpa3oBbIBaTh HHGOPMAIUIO U3 OJTHOTO BUAA B ApYroi (Tabnuily B TEKCT U 1Ip.);
— YMETh ONPEICIISATh BO3MOKHBIE HICTOYHUKH HEOOXOMMBIX CBEJICHHM, TIPOU3BOANTH MTOMCK HHPOPMAIIHH, aHATH3UPOBAThH M OICHUBATH €€ JIOCTOBEPHOCTH;
— 000011aTh TIOHATHUS - OCYIIECTBIIATH JIOTHYCCKYIO OTIEPAIIHIO ITEPEX0/ia OT MOHATHI ¢ MEHBIITUM 00BEMOM TIOHATHSM C OOJIBIITUM 00BEMOM;
— CTPOUTH JIOTHYECKUE PACCYKICHHS, BKIIOUAIOIINE YCTAHOBJICHUE IPUUYUHHOCIICICTBEHHBIX CBS3EH;
— OOBSCHATH SBJICHUSI, TPOIIECCHI, CBSI3W M OTHOIICHUS, BBISBISEMBbIC B XOJE HCCJICIOBAHMS, OCYIIECCTBISITh BBIOOP Hambosee 3(PPEeKTUBHBIX CIOCOOOB
perieHus 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUH;
Kommynukatusnasie YV /I:
— yMeTh (GOpPMYIUPOBaTh COOCTBEHHOEC MHEHHE W TO3HUIIMIO, apTyMEHTHPOBATh €€ MKOOPAMHUPOBATH €€ C TMO3UIMH MAapTHEPOB B COTPYAHHUUYECTBE IPHU
BBIPA0OTKE OOIIEro pemeHusi B COBMECTHOM JIEATEILHOCTH;
— 0TOOpaXkaTh B PEUH COJCP)KAHUE COBEPIIACMBIX ACHCTBUH, KaK B (hOPME IPOMKOM COIMATM3UPOBAHHON pedH, TaK U B (hopMe BHYTPEHHEH peun;
— yMETh apryMEHTHUPOBATh CBOIO TOUKY 3PCHUS;
— yMETh OCYIIECTBIIATh B3aUMHBI KOHTPOJIb U OKa3bIBaTh B COTPYIHUYECTBE HEOOXOAUMYIO B3aMOIIOMOIIIb;
— yMeTb paboTaTh B IPYIIE - YCTaHABIUBATh paboure OTHOIICHHUS, YPPEKTUBHO COTPYIHHYATH U CIIOCOOCTBOBATH MPOAYKTUBHOI KOOTEPALIUH.
[IpeameTHbIC pe3yIbTAThI:
[IpenMeTHBIME pe3ylbTaTaM U3y4eHHs MPOrpaMMbl BHEYPOUHOH AESITETbHOCTH
«[lepBbie maru B XUMUN» SBISIOTCA CIEIYIOIINE YMECHHUS:
— OCO3HaHHE POJIH BEIECTB;
— OTPENENATh POJIb PA3TUYHBIX BEUIECTB B MPUPOJIE U TEXHUKE;
— OOBSACHATH POJIb BEIIECTB B UX KPYTOBOPOTE;
— PaccMOTPEHHE XUMHUUYECKUX MPOIIECCOB;
— HCIOJIb30BaTh 3HAHUS XUMHHU TIPH COOTIOCHUH MPABUIT UCIIOJIb30BAHUS OBITOBBIX XUMHUECKUX MPENapaToB;
— pa3nMuaTh OMAacHbIe U OE30TMACHBIEC BEIIECTBA;
— TPHUBOJUTH MPUMEPHI XUMUYECKUX MTPOIIECCOB B MPUPO/IE;




— HAXOJWTh YEPTHI, CBUICTEIbCTBYIOIINE 00 OOIIUX MPU3HAKAX XUMUYECKHIX MPOIIECCOB U UX PATHUHUSIX;
— UCIOJIb30BaHNE XUMUYCCKUX 3HAHUU B OBITY;

— 0OBSCHATH 3HAYCHHE BEIIECTB B )KU3HU M XO3SICTBE YEIOBEKA;

— OOBSACHATH MUP C TOYKU 3PCHUS XUMUMU;

— yMEHHE T0JIb30BaThcs 000pyI0BaHNEM IIeHTpa oOpa3oBaHus «Touka pocray;

— (dopMHpOoBaTh MPEACTABICHUS O OyayIIeM MpopecCHOHATHHOM BhIOODE.

Kpome Toro, 3ansTusi TpU3BaHbI MPOOYIUTH y YUAIIUXCS MHTEPEC K XUMUUYECKON HayKe, CTUMYJIHUPOBATH JaJIbHEHIIEe N3YUCHHUE XUMUHU. XUMHUYECKUE 3HAHUS,
chopMupoOBaHHBIC HA 3aHATUSX, MHOOPMAITMOHHAS KYJIbTypa YUYallUXCsl, MOTYT OBITh WCIOJB30BAaHBI UMM JUJISI PACKPBITUS PA3IUYHBIX MPOSBICHUN CBA3U XUMUH C
KU3HBIO.

Crnoco0bl onpeaesieHus pe3yJbTATHBHOCTH

HavanbpHbIil KOHTPOJIE (CEHTSIOpH) B BUJIE BU3YaJbHOTO HAOJIIOJCHMS TeJarora 3a coOJ0/IeHHeM BOCIMUTAHHUKAMU TEXHUKH O€30MacHOCTH, TIOBEICHUEM TIPH
paboTe ¢ UCTIONB30BaHUEM 000pYIOBaHMS IIeHTpa 00pa3oBanusa «Touka pocTay ¢ MOCIEAYIOMUM OOCYKICHUEM.

Texymmmit KOHTPOJIb (B TEYEHUE BCErO yueOHOTO I0/1a) B BHJIE BU3yaJIbHOTO HAOIIOCHUS MTearora 3a MpoIeccoM BBITTOTHEHUS yIAITUMUCS MPAKTHIECKUX PadoT
C UCTOJIb30BaHUEM 000pyI0BaHUs IIEHTpa oOpazoBanus « Touka pocTay, MpOEKTOB, MHAWBUYATbHBIX 3aJaHUH, YIaCTHs B MPEAMETHOU HEJIEe €CTECTBO3HAHMSL.

[IpoMexyTOUHBIN KOHTPOJIb (TEMAaTUYECKUI) B BUJIE IPEIMETHON AUATHOCTUKY 3HAHUS I€TbMHU IPOIIEHHBIX TEM.

HToroBeIii KOHTPOJH (Maif) B BHJIC U3YUYEHHUS U aHAIU3a MPOIYKTOB TPy/a ydammxcs (poeKToB; coolmieHni, pedepaToB), mpoliecca Opraiu3aniu paboTsl Hal
MPOJIYKTOM U AMHAMUKH JIMYHOCTHBIX U3MEHEHHH.

®opmbl yuéTa 3HaHUHN, YMEHHH MpU peaau3aluyu NporpaMmbl: OIpoc, 00CyKIeHHE, CaMOCTOsATENbHas paboTa, TECTUPOBAHUE.

Conep:xanue y4eOHOI0 nmpeamera

WNHcTpyKkTak Mo TeXHHKE O€30MacHOCTH MPOBOIUTCS Ha KaXKJOM 3aHATHM MEpell MPOBEACHHWEM 3KCIIEPUMEHTa C HCIOJIb30BAHHEM OO0OpYIOBaHUS LEHTpPA
obOpazoBanus «Touka poctay.

1. BBenenue

1.1 BBongHoe 3aHsiTHEe. 3HAKOMCTBO YYaIlIMXCS C HOBBIM Y4€OHBIM KYpCOM BO BHEYPOUHOW NEATENLHOCTH. 1.2 MecTo XMMHM B €CTECTBO3HAHUU. 3apOKICHHE
XUMHM Kak HayKu. CBsi3b XMMHUHM C IPAKTUUYECKOW KU3HBIO uenoBeka. [Ipakrtuyeckas vacth. Co3laHue MO3HABATENbHBIX KPOCCBOPJOB M JAPYIHMX HHTEPAKTUBHBIX
ynpaxxkHeHui Ha Learning Aps.org wim MyTest.

2. DKCIIepUMEHTaIbHbIe OCHOBBI XUMUU

2.1 BemectBa. [Ipuemsl oOpaienusi ¢ BeniectBamMu. M3yueHue npaBui TEXHUKH 0e30mMacHOCTH ( B TOM 4YHCIE MPHU KCIOJIB30BAHMEM OOOPYIOBAaHHS LEHTpA
obpazoBanus «Touka poctay), mpeaynpexIarolnX U 3ampemaiux 3HakoB. [lepas nomomb. [IpoTHBOMOXKapHBIE CpEACTBa 3aLIUTHI. 3HAKOMCTBO C BELIECTBAMH,
BCTpEUAIOLIUMUCS B OBITY: HOJHAs HACTOIKa, MeIb, ATIOMHUHHIA, COJb, MUIIEBas COJa, JTUMOHHAs KHUCIIOTA, YKCYCHash KHCIOTa, BOJa, MEOHBIA Kymopoc. Oriuuune
BEIIECTB M0 (PU3MUYECKUM CBOWCTBAM: arperaTHOe COCTOSIHHE, IIBET, 3alaX, BKYC, paCTBOPUMOCTb. [IpaBuina xpaneHus BemiecTB B 1adopaTopuu. TOKCUYHOCTh BEIIECTB
JUIS JKUBBIX OPTaHU3MOB OTpEAENSeTCS UX XUMHUYECKUMHU CBOWCTBAMH, MX CHOCOOHOCTBHIO BCTYNAaTh B XMMHUYECKHE peakiuu. [IposBiIeHHS TOKCHYHBIX BEIIECTB Y
YeloBeKa: XMMUYECKUN OXKOT, pa3[pakeHUEe CIM3UCTBIX O00JI0YEK, KaTap AbIXaTelIbHBIX MyTeH, ajuilepruyecKue peakiud, OCTPhbIe JIEPMATUTHI, KAHIIEPOTEHHOE
NeCcTBHE, TOPaXEHUSI OPraHOB, BO3ZMOXKHOCTH JIETABHBIX MCX0J0B. [IpaBmia orOopa BemecTB (TBep/ble, MOPOIMIKOOOpa3HbIe, KHUIKHUE, BOJHBIE PAcTBOPHI, 0coboe
BHHMMaHHE — paboTa TOJBKO ¢ MAIBIMU 00beMaMHu BeulecTB). TecT Ha ocHOBe 3aanuii u3 oTKpeIToro 6anka OUIIU (paznen «MeTo bl TO3HAHUA)

2.2 TlpaBuiia Ge30macHO# pabOTHI MPHU MPOBEACHUU IKCIEpPUMEHTA. TexHHKa J1abopaTOPHBIX paboT. 3HAKOMCTBO C JIaOOpaTOpPHBIM 00OpYIOBaHHWEM IIEHTpa
obpazoBanus «Touka poctay: UpoBbIE Ta00PATOPHUU, CTEKIIIHHASA TIOCyAa (XUMUYECKHE CTaKaHbl, KOJIObI, BOPOHKH, AETUTEIbHBIE BOPOHKH, MEpHAs MOCY/a), BECHI,
IITaTUBBI IS MPOOUMPOK M TMPUOOPOB, HArpeBaTelIbHBIM MPUOOP-CIHPTOBKA, dapdopoBas mocyna (BbIMapuBaTeldbHbIC YAlllKW, TUTJIM, CTYNKH, IMIMATENH) U Ap.
besomacHas pabota co CTeKiIOM, MpoOKamMu (IEMOHCTpalUs Pe3KU CTEKISIHHBIX TPYOOK, MX HarpeBaHus Ui u3MeHeHus (opmsbl). [Ipaktudeckas gacte. [IpoBepka




paboter nudpoBoii madopatopun. Hactpoiika kommnbiotepa. COopka mpubopa aiis moidydeHus ra3oB. [IpoBepka Ha T€pMETHYHOCTh. 3aKpEIUICHUE €ro Ha MITaTHBE.
Pucynok mpubopa npu nomoinu tpadapera.

2.3 HarpeBarenbnbsle nmpubopsl. CrnupTtoBka. ['azoBas ropenka. Ilnutka. Bonsnas Oans. Haznauenwe HarpeBaTenbHBIX NpHOOpOB. M3ydeHHne CHUPTOBKU:
COCTaBHbIC YacTu W UX (PpyHkums. ['oprodyee TOIIMBO JJIsi COUPTOBOK: STUIIOBBIN cripT. OCOOCHHOCTH pEaKIMu TOPEHUs: BhIJCIeHHE Teria U cBeTa. Cyxoe roproyee.
[IpaBuna HarpeBanus mpoOUPOK C BOJHBIMU pacTBOpaMH (TIpeIBApUTEIbHBIN MIPOTPEB BCEHl MOBEPXHOCTH, 00S3aTENbHBIN HAKIOH MPOOUPKH, OTBEPCTUE TPOOUPKU «OT
ceOsi», 3aKperuieHue IeprkaTelis npoOupku). Vcmonp3oBaHWe TUTIICH NMPU MPOKAIMBAaHWM BemiecTB. HaszHadenwe omnepammu npokaiauBaHus. [IpakTwdeckas 4acTh.
Nzyuenne muiamenu. Pucynok miamenn. Coopka mpubopa st BeIIapUBaHMsI COJU (KOJIBIIO HA INTAaTHB, BEIIApUBATEIbHAS YalllKa, BOJHBIM PACTBOP COJIH, CIIMPTOBKA).
Pucynok npubopa mpu nomortu tpadapera.

2.4 Yucteie BemiecTBa, 0c000 uwncthie BemecTBa. [Ipumecu. Cmecu. CrnocoObl OYMCTKM BEHIECTB OT MpUMeced W pazaeiieHus cmeced. DuimbTpoBaHHE.
[Teperonka. Kpucramnuzanus. Pa3nenenue ¢ momMoiibp0 Maruura, IeIuTeIbHON BOpoHKH [IpakTrueckas yacTh. 1 BapuaHT: CMeCh PEYHOTO TECKa M caxapa. 2 BapHaHT:
CMECh PEYHOro Mecka U MnoBapeHHOU conu. COoCTaBUTh CXEMY IOCIEI0BAaTeIbHOCTH ONepaluuil (pacTBOpeHue, GpuiIbTpoBaHue, BelmapuBaHue). CpaBHUTh U 00CYIUTH
pe3ynbTaThl BYX BapuaHToB. OOpaTWTh BHHMMaHHE Ha CMECh caxapa M mecka (y HEKOTOPBIX YalllKK TOKPBUIMCh KOPHUYHEBOM Maccoi), Ha BaXHOCTh YCIOBHI
MIPOBECHUS DKCIIEPUMEHTA, B TJAHHOM CJIydae Ha CBOEBPEMEHHOE MPEKpaIleHUe Harpena.

2.5 Metonsl mo3HaHM B ecTecTBO3HaHUM. Habmogenune. JkcnepumerT. MoaenupoBanre. Y CI0BHS MPOBEISHUS HAOTIOIEHUS KaK OCHOBHOTO METO/Ia TTIO3HAHMUS.
MBICTUTENBHBIA U pPeaIbHBIA SKCIIEPUMEHT. Y HUBEpCadbHbIE 3HAHUS YEJIOBEYECTBA HAa OCHOBE HaOmrofeHus. Du3mdeckue W XuMudeckue siBieHus. [Ipakrmdaeckas
4acTh. BpOyHOBCKOE ABMKEHHUE 1O MUKPOCKOTIOM IIeHTpa 00pa3oBanus «Touka poctay. OOHapyKeHHE KUpa B CEMEHax mojicoHeuHnka. OOHap y)KeHrne Kpaxmaia B
kaprodene. OOHapyKeHHE YTIIIEKUCIIOTO Ta3a B BBIBIXaeMOM Bo3ayxe. JloOaBieHne TMMOHHON KUCIIOTHI B yail. Odopmiienne paboThl.

Hassanue ombiTa Kaxk BreImonHsin Yro HaOIOIMAIN

OOpaTuTh BHUMaHHUE HA MPAKTHYECKUE 3aJIJaHUS MPOILUIBbIX 3aHATHI. AKIIEHTUPOBATh, YTO METO/I HAOIIOACHHSI — OCHOBHOM METOJ MO3HAHUSI.

2.6 Bopna. PactBopel. Mopckas u mpecHas Boda. buosormyeckue >KHIKOCTU: KpOBb, JHM(a, KICTOYHBIA COK. ODKOJOTMYECKHE MpPOOJIeMbl BOJBI.
DNEeKTPONpPOBOJHOCT, KAaK CBONCTBO pPacTBOPOB 3JIEKTPOIUTOB (mpaBwiia Oe30macHOCTH ¢ anekrpornpubopamu). I[lpaktuueckas uacte. Omnpenenenue
AIIEKTPOTIPOBOIHOCTH PACTBOPOB C MOMOIIIBbIO 000pYyI0BaHUs IIeHTpa oOpa3oBaHus «Touka pocTay: B KAKOM XMMHYECKOM CTaKaHe HaXOAUTCS U CTUIUIMPOBAHHAS BOJA.
JlaHbl TpU pacTBOpa: pacTBOP MOBAPEHHOM COJIM, paCTBOP caxapa, JUCTUIUTMpOoBaHHas Bojaa. Odopmienue paboThl.

Hazpanwue pactBopa Yro HabmrogaemM (3aropaeTcs JJaMIOYKa UITH HET)

Kak PpacClo3HaTb: B KAKOM CTAKAaHC — AUCTUIIJIMPOBAHHAA BOJA U paCTBOp Caxapa. I[OJ'I)KHBI MMPEJIOKUTh IBa crioco0a: OpFaHOHeHTI/I‘ICCKI/Iﬁ " BbIIIAPpHUBAHUC.
HpOCKT «3roToBjaeHNE CaMOAEIBHOIO an60pa JJIA UCCIICAOBAHUA JJICKTPOIIPOBOAHOCTHU PAaCTBOPOB)).

2.7 Maccoas A0JIs1 paCTBOPCHHOI'O BCIICCTBA, WKW IMPOLCHTHAA KOHOCHTpALHWA BCIICCTBA B PACTBOPC. B3semmBanue. PasHoBecsl. HaBecka. MepHa;I nocyna
(MepHHe CTaKaHBbI, KOJ'I6BI, I_II/IJ'II/IH,Z[pLI). HpaKTI/I‘{eCKaH 4acCTb. HpI/IFOTOBHCHI/Ie pacTBOpPOB HOBapeHHOﬁ COJIM 3aJaHHOM KOHILICHTpalnu. HpI/IFOTOBJ'IeHI/Ie IrIy4ero
HaIllMTKa U3 MHIIEBOM COpbl, JIMMOHHOM KHCJIOTBI, Caxapa H aCKOp6HHOB0ﬁ KHCJIOTBI: KaXXJas rpymma onpeAciIsA€T KOJUYCCTBO BCHICCTB Ha CBOC YCMOTPCHHC.
CpaBHCHI/IC u 06CY)KI(CHI/I6 MPUTOTOBJICHHBIX HAIIUTKOB € TOYKHU 3PCHUSA BKYCa, (I)I/IKCQ.I_II/II/I Ha6J'IIOIlaCMBIX 3(1)(I)CKTOB, pacuCTOB HWJIM BBINIOJIHCHUA «HaA TJIA30K»,
3KCHCpHMeHTaJlBHOf/'I KYJIBTYPBI.



2.8 HaceblieHHble M MHepechllieHHbIE pacTBOpbl. MeToauka BblpaliuBaHus KpuctamioB. MoHokpucraml. Kpucramnmueckue apysbl. UTO Takoe «3aTpaBKay.
JleMOHcTpanus MEpECHIIEHHOTO pacTBopa auerara HaTpus. [lpakTuueckas yactb. [IpUroTOBIIEHME HACBHIIIEHHBIX M NEPECHIIEHHBIX pacTBOpoB. IIpuroroBieHue
BOJHBIX PacTBOPOB MEIHOIO KyIOpOca, XJIOPHJAA HATpHsl, caxaposbl Ul BbIpAlllMBaHMs KPUCTAUIOB. BhlpalinBaHue KpUCTAIJIOB U3 pacTBOpa KaMEHHOM COJIM U
MOJMPOBAHHOM COJIM: €CTh JU pasHula. [louemy /i BhIpallMBaHMs KPUCTAJUIOB KaMEHHAs COJIb JIydlle, 4YeM HoaupoBaHHas. [losyueHue okpaieHHBIX KPUCTAJUIOB
COJIM C MCTIOJIb30BaHUEM IUIIEBBIX KpacuTenel. BeipanuBanue KpucTamiioB MEAHOTO Kyopoca U3 BOJHOCIIUPTOBBIX PACTBOPOB.

3. 3HaKOMHUMCS C MUPOM HaHOYACTHII

3.1 MonenupoBanue. Mojienu B eCTecTBO3HaHUH (TII00YC, KapThl, PU3NICCKIE MOJICIIN, OMOJIOTUICCKAC MYJISKHU, KPUCTAJUTMUECKUE PEeIIeTKH). MOJIeliin aTOMOB
1 MoJiekyl B xuMmuH. [Ipaktudeckast yacTth. M3roToBiieHne Moieneit MoeKynn U3 MOApyYHbIX cpelicTB. PaboTa BooOpakeHus.

3.2 Crpoenue BemectBa. Pazmeps! yactuil. Hanogactuupbl.

IIpoexTHas 3amaua Ne 1. Kak y3HaTh npuMepHbIE pa3Mepbl BATAMUHHOTO Apake «YHIEBUT», «PEBUT», YIIaKOBKM KOTOPBIX PACIOJIOKEHBI y BAC HA CTOJIAX, HE
OTKpbIBasi OaHOYEK.

[IpoextHas 3agaya Ne 2. V Bac Ha cTojax HaXoI4TCsl MEPHBIN LUIMH/P, KOJIda ¢ BOJOM, BECHI phIUaXHOTO THUIIa ¢ HAOOpoM pa3HoBecoB. [Ipennoxure crnocoOsl
OTIpeNIeTICHUsI Pa3MepPOB MOJICKYT BOABI (ITPAKTUYECKUN W TeopeThueckuii). Bormpoc: oTHOCUTCS i MoJieKyla BoJbl K HaHouacTuiaMm? [lodemy BHpYCHI Ha3bIBAIOT
HaHOpoOOTaAMM?

3.3 Komnouanble cucTeMbl: TIOYBA, IVIMHA, IPUPOAHBIE BOJbI, BO3AYX JIbIM, MUHEPAJbl, XJ1€0, MOJIOKO, Macio, KpoBb...KomlonaHble 1 UCTUHHBIE PAaCTBOPBI.
OnTrueckue cBoicTBa: «3p ekt TuHAaNY, «IBICHHE UCKPALIUXCS cnoeBy». KoiongHbple 4acTULIbI U UX pa3Mephbl.

OkcnepuMeHTasbHas 3agada Ne 1. Ha cronax: nasepHas yka3ka U Jla3epHbId ()OHAPUK C KPAaCHBIM JIydOM, JIBa XUMHUYECKHX CTakaHa: B OJHOM 3aBapeHHBIH
MaKkeTUK yas, B IpyroM — uucras Boza. [Ipomycture myd nazepHoro ¢oHapuka yepe3 CTakaHbl. B KakoMm cTakaHe, Mo-BallleMy MHEHMIO, HAXOJIUTCS KOJUIOMIHAS
cucrtema? Ha yeM OCHOBBIBAETCS Balle MpeAnoIoKeHUe?

DOkcnepuMeHTanbHas 3amada Ne 2. Bam Boigansl pactBopsl anerara csuHiia Pb(CH3COO)2 u nonuaa xanus Kl, mratu ¢ mpoOupkaMu, CliUpTOBasi TOpeska,
npobupkoepxkarens. B nmpobupky Haneiire 2 mi pactBopa Kl (BeicoToit 2 cM) u 3arem mpuieiite 2 mia pactsopa Pb(CH3COO)2 . OGpa3yercst KeNThlii 0CaoK.
Harpeiite nmpoOupKy 10 pacTBOpEeHHs Ocajika. 3aTeM OXJIaJUTe MPOOUPKY OKOJIO 2-3 MHUH M MOMENIAeM B COCYJl C XOJIOJHOW JeasHoi Bogon. Uro Habmogaere? Uto
MIPOUCXOUT MPU BCTPSXUBAHUU NMPOOUPKHU? VTaK, BBl TOJIBKO YTO OOHAPYXKUIM Pa3IuUYMe MEX /1y UCTUHHBIMH PAacCTBOPAMU U KOJUIOMIHBIMH pacTBopamu. B mocneanux
BBl HAaOJII0JA)IH TIPOSIBJICHHE onTUYecKuX 3G dexToB: «dddexT Tunmans» (ke 3a1. Nel) n «siBlIeHHE UCKPAIIHUXCS cl1oeBy» (IKc. 3a1. Ne2). Borpoc: kak jg0ka3arh, 4To
MBUIBHBIN pacTBOp sBisieTcsl KoutouaHoi cucremoii? (Ilo paccesHuto cBeta B pactBope -koHyc Tunzmans). UTo MpOUCXOAMUT €Clid B MBUIBHBIM pacTBOp 100aBUTH
noBapeHHyto coiib? (IIpo3paunslii mpexae pacTBOpP Pe3KO MyTHEET, 00pa3yrOTCsl KpYIHbIE XJIOMbs). 3HAKOMCTBO C SIBJICHUSIMHU KOATYJISILIMM U BbI CAJTMBAHUSI.

[IpoextHas 3amaya Ne 1. /IBa yyeHHKa IPUTOTOBUIN CMECh U3 PACTUTEIILHOTO Maciia ¥ BOJIbL: 100aBUB MOJOBUHY YaiiHOM mokku Macia B 200 mia Boasl. OquH U3
HUX YTBEPXKIAET, YTO IOJYYEHHAs] CMECh SBIISIETCS KOJUIOMAHBIM pPacTBOPOM, a Apyrod 3to otpuuaer. Kro mpaB? CBoil OTBET WIUIOCTPUPYHTE CHUMKAMHM Ha
mobunsHOM Tenedone. (IIpaBbl 00a yyenuka. Bee 3aBucuT 0T ocobeHHOCTeN MpUroToBiIeHUs cMecu. Eciu mpocto pa3memaTs Macio B BojAe, TO KOHyc TuHOans He
Habmonaetcs. Ecnu jke akTUBHO B30aNTHIBATh CMECh B T€UEHHE HEKOTOPOTO BPEMEHHU, TO CMECh MYTHEET M B TAKOM PAcTBOPE XOPOIIO BHUIEH KOHYC pacCesHHOTO CBETa,
TO €CTh MOSBJISIOTCS MEJIKOANUCIEPCHbIE YAaCTHIIbI Karesaek mMacia). BeIBOA: KOJIJIOUIHBIE pacTBOPHI MOKHO OOHAPYKUTh IO ONTHYECKOMY TecTy «3(dexT Tunaams»,
KOTOPBII 0OHApYKHUBAETCsI, €CJIM KOJUIOUAHBIE YaCTHUIIBI HE MPEBBIIIAIOT TUAa30H HaHOPa3MePOB.

3.4 Metonbpl U CpeACTBa 3MIMPUYECKOrO uccienoBaHus. Ha mpeaplaymux 3aHATUSAX Bbl BBINOIHSIM 3KCHEpUMEHTAIbHbIE M MPOEKTHBIE 3amaud. Kak Bbl
Iymaere, Kakhe MeTOJbl HcciaeloBaHus Bbl Hcnosb3oBanin? 1. Habmogenue. 2. Oxcnepument. 3. M3mepenue. 4. CpaBHeHre BecomMHuTe 3a/1aHUs, TPOCMOTPUTE CBOM
3allUCH U NMPOKOMMEHTUPYHTE MX C TOYKH 3PEHHs MCIIOJB30BaHHBIX METOJOB HCCeloBaHMsA. YeM BBl MOJIb30BAIKMCH, YTOOBI PEIINTH IOCTABJICHHYIO IEpel]] BaMH
npobiemy.



[TpoekTHas 3amaua Ne 1. Haiiaure, uemy paBHa IJIOTHOCTh AJIFOMUHUEBOM (DOJBIY M MEIHOW WM CTaJIbHON OOJIBAHKM HEMPABMIIbHOM (POPMBI, KOTOpBIE JIeKaT Ha
Bammx crtojax. Maer obcyxaenue. JloKHBI MPEIOKUTD IJIAH PEHICHUs 3TON 3a/1au, ONPEACTUTh KaKue HE0OX0 UMbl H3MEPUTENbHBIC TPUOOPHI IS PEIICHUs STON
3agaun. CpaBHUTH HallICHHOE 3HAaUE€HUE TUIOTHOCTH AJIFOMHMHMSL, MEAH UJIU CTAJIU CO CIPABOYHOM BEINYMHOM.

3.5 Kak creneHp H3MEIBLYCHHOCTH BIUSET Ha OONIYI0 IUIOMIAJAb CONpHUKacalmuxcs dactull. (OObeMHBIE B3pBIBBI Ha MYKOMOJBHOM 3aBOJIE,
JPEBECHOCTPYKEUHOM IpeaAnpusTuu. [loueMy Henb3s UCIIOJIb30BATh OEH3UH ISl PO3KUTa APOB. BCHOMHUTH «4TO TaKo€ IJIOLIAAbY», «€AUHULIBI U3MEPEHUS IIIIOLIAAN».

[Ipoextras 3amavya Ne 1. Y Bac Ha cronax HaxomsaTcs b0 Kyouk PyOmka, OO MasieHbKas yriakoBKa caxapa-paduHana. Haliaure moiomans 1enoro Kyonka u
o0mIyro ronaas 9 ManblX KyOMKOB, M3 KOTOPBIX COCTOUT OOJBIION KyOWK; WMJIHM LEJNOH yIMaKOBKM caxapa M OOLIYyIO IJIOUIa/Ih BCEX KYCOYKOB caxapa B YIAKOBKE.
CpaBHHTE 3HAYEHUS TUIOMIAAN 1IeJION (GUTYPBI U CYMMapHOU Tuiomaan ee yacteit? Kakyro 3aKOHOMEPHOCTh Mbl MOXKEM Ha0JII01aTh?

3.6 HaHOOOBEKTHl M OOYCIOBIEHHOCTh MX YHHKAJIbHBIX CBOMCTB pPE3KUM YBEJIMUYEHUEM IUJIOU[aJW TMOBEPXHOCTH YACTHUI[: HAHOYACTHUIbl, HAHOIUICHKH,
HaHOBOJIOKHA, HAHOTPYOKH, HAHOILIAPUKH, IEHAPUMEPSI, 1IE0JIUThI, KBAHTOBBIE TOUKH.

[IpoextHas 3amaua Ne 2. Yxo snocst umeer JuinHy 12-13 mm, a yactuna maraeruta Fe304 — 20 uM. YBenuubte ux B 1 mummuapa pa3. C KakuMu 00beKTaMU BbI
Tenepb Oynere ux cpaBHUBaTh? Kakue gpusnyeckue BeIMYUHBI H3MEHSIOTCS IPH U3MEHEHUH JTUHEHHBIX pa3MepoB?

[IpoextHas 3amaya Ne 3. Ckomnpko mctoB Oymaru A4 Boiizer B ctakaH o0bemoM 100 miu?

Kaxxnmo#t rpynme Bwianbl TUCTBI Oymaru A4 m xumudeckue crakanbl oobemom 100 mi. Kaxknmas rpynma wimietr oTBeT Ha ATOT Bompoc. [Ipemiaraem momMornib:
COMHUTE JUCTHI B KOMOK. CKOJIbKO KOMKOB OyMaru BOIIJIO B OJUH cTakaH? HaliauTe momans oTaenbHOro ucta A4 v TUIOIa b TOBEPXHOCTH XUMHUYECKOTO CTaKaHa.
Haiigure cymmapHyro 1uiomniazb KOMKOB Oymaru, Haxoasuiuxcs B crakaHe? JlenmaroT BBIBOJA: OHA OKa3ajach 3HAYUTENILHO OOJIbIIE IUIOIIAJM MOBEPXHOCTU CTaKaHa;
Kakum 00pa3oM Mbl yBEIUUYMIM CYMMAapHYIO IUIONIA b TOBepXHOCTH Oymaru? (Y MeHblIeHHEM 00beMa O/IHOTO JIMCTA)

3.7 HaHoOOBEKTHl M OOYCIOBIEHHOCTh HMX YHHUKAJbHBIX CBOMCTB PE3KUM YBEIMUYEHUEM IUJIOMIA[M TOBEPXHOCTH YACTHUI[: HAHOYACTHIIbI, HAHOIUICHKH,
HAHOBOJIOKHA, HAHOTPYOKU, HAHOILIAPHUKH, IEHAPUMEPBI, LIEOTUThI, KBAHTOBBIE TOUKH.

[IpoexTHas 3amaua Ne 4. Haiiaure miiomaas cBOEH depenHoil KOPOOKH U CpaBHUTE €€ C IUIONIAAbI0 TOBEPXHOCTH OOJBIINX TOJYIIAPUN U YEPEITHON KOPOOKH,
ecmm S(kopa 60.1m.) = 2500 cm2 . S(u.x)=4nr 2 /2, rae r=C/2n. OObsicHeHue: OoybIIas TUIOMIAAb OOJBIIUX MOTYMIAPU OOBACHICTCS HATUYHMEM MHOTOYHMCIICHHBIX
CKJIAJOK. DKCIIepUMeHTalbHas 3aaa4a. Ha cronax HaxoasTcs cTanbHas KHOMKA, KEJIEe3HbIM IBO3/lb, KYCOUEK MEJHOM ITPOBOJIOKU, MEIHASI CKPEIIKA, IPAHYIIbI aJTFOMUHUS
Y LMHKA, HITAaTUB C MPOOHpPKaMH, coJisHas kucioTta. [lomecTuTe npeaiokeHHbIe Tella Ha JHO MIPOOUPOK U 100aBhTE 3aTEM COJISHYIO KHCIOTY (BBICOTA CTOJI0A KUIKOCTH
npumepHo 1,5¢cM). OnuinuTe, 4YTO Bbl HAONIOAAETE B KAKJIOW U3 MPOOUPOK. 3HAKOMCTBO C JIEKTPOXUMUYECKUM PSIIOM HAIPSKEHHUI METaJJIOB.

HasBanue o0Onekra HasBaune wmetauia w3 | Yro HaOmromaem Jleeee wnmu  mpaBee H2
KOTOPOTO cJliejaH 0OBEKT HaxOJUTCA METAUI B PsAy
HaIPSOKESHUS

BbIBoI: ¢ KMCIOTON B3aUMOIEHCTBYIOT METAILIbL:

.......... C KUCJIOTON HE B3aUMOJICHCTBYIOT METAJUIBL: ........ —

3amaHue Mo yuyeOHMKY: O3HAKOMBTECh C TEKCTOM Ha c¢. 13. - C KakuM BBl CTOJIKHYJUCH NMpoTHBOpeureM? Menb U cepeOpo B HAHOCOCTOSIHUSIX CHOCOOHBI
B3aMMO/ICHCTBOBATh C KMCIOTaMH. YBEJIHMUYEHHE IUIOLIAM MOBEPXHOCTH PEArupyIOLINX YacTUI] BIUSET HE TOJIBKO Ha CKOPOCTh peakluu (00beMHBIE B3PbIBBI), HO U Ha
XapaKTep XUMUYECKUX CBOMCTB. IIpoekT «B nmouckax KomIOuAHBIX PACTBOPOB.

4. XuMus Ha CTpaxe 310POBbS.

4.1 Yon. Bosronka iona. Mox u3 antexn. IIpakTiueckas dacTs. M3roToBIEHIE MOJIENH MOJEKYIBI Houa. DNeKTpoHHas, rpadudeckas popmyna itoxa. IIpoext
«O6HapyXeHre Kpaxmala B MPOTyKTax MUTAHU».



4.2 «MapranuoBkay». [lepmanranar kanus. Maprasen u ero creneHu okuciaeHus [Ipakrtudeckas yacte. OnpenesneHne MacCoBOM J0IM KUCIOPOJa B MOJIEKYIIE
nepMaHranata Kanus. Pacder OTHOCHTENBHON IUIOTHOCTH Kuciopoja mo Bo3ayxy. COopka mpubopa ajisi MOJy4eHHUs KHCIOpPOJa METOJOM BBITECHEHHS BO3/IyXa.
OkcniepuMeHT: cOopka mpubopa A pas3iiockeHUs nepMaHraHara kaiaus. KauecTBeHHast peakuus Ha Kuciaopoh. LIBeTHble peakuuu ¢ mepMaHraHaToM Kajius (Harp.,
MIepMaHTaHaT KIS U CyIbQUT HATPUS, JIP.)

4.3 Ilepexucr Bojopona. CBoiicTBa M IpUMEHEHHE Nepokcuia Bojaopoaa. CTeneHb OKHMCIEHHS KUCIOpoJa B MOJIEKYNE IMepoKcuaa Bojaoponaa. Peakuus
pasznoxeHus nepokcuaa Bojgopoaa. Kak nposectu sxcnepuMenT. Karanmuszaropsl. Oxcun mapranua (IV), gepmeHT karanaza — KaTaJiu3aTopbl peaklUu pa3iioKEHUs.
[Ipaktuyeckas gacts. Oxcun mapranna (IV): Hanmmcars GhopMyily BemIecTBa W OMPEACTUTh CTENEHb OKHCICHUSA. TpH MpOOHPKHU, B KAKIOW HAXOJUTCS HECKOJIBKO MII
anTEeYHOW MepeKkucH Bojaoponaa. Bo BTOpyro W TpeTbi0 NMPOOUPKH MOMECTUTE COOTBETCTBEHHO okcuj MapraHia (IV) (Ha kOHYMKE IImaress) W CBEXKEHATEPTHIN
KapTodenb (Ha KOHYMKE IIIaTes).

Howmep npobupku Urto nobasunu? Urto Habmogaem?

Hanucats ypaBHeHHe peakinu ¢ 0003HaYEHHUSIMH YCIIOBUI ee mpoTekaHus. [IporcxonuT iau peakuus B nepBoil npodupke? Ipemioxute npubop Aas morydyeHus
BOJIOPOJa IIPH Pa3JI0KEHUH IEPOKCHIA BOJOPOAA.

4.4 AuetwicanuuuioBast Kuciaora. AckopOuHoBas kuciorta. KuciaotHocts cpeapl. pH — HHAMKATOPBI CBOMMH pyKaMH € UCIHOJIb30BaHUEM 000pyIOBaHUS LIEHTpa
obpazoBanust «Touka poctay. IlpakTudeckas dactb. Omucanue (PU3NIECKUX CBOUCTB. [IpUTOTOBICHHE PACTBOPOB AlETUIICATUIIMIOBON M aCKOPOMHOBOM KHCIOT.
JleiictBue nHauKaTopoB (peHondranenHa, JaKkMyca 1 METHJIOpaHXa) Ha UX PaCTBOPHI.

Nuankatopel AneTiiicanuIiIoBas AcKOpOMHOBAs KUCIIOTA
KHCJIOTa

®denondranenn

Jlakmyc

Metunopanx

[IpuroToBrnenne oTBapa KpacHOW KamycTbl. HaGmioneHue u3MeHEHUs IIBETa OTBapa B pa3HbIX pacTBOpax (yKCycHasi, JIMMOHHAas, aCKOPOWHOBas KHCIOTBHI,
MOBapeHHasl COJib, Ta3UpOBaHHAs BOJA, HAIIATHIPHBIA CIUPT, MHILEBas COJa, PACTBOP MbLUIa U CTUPAIBHOTO MOpolIKa). B3anMozelicTBue ackOpOMHOBOM KHUCIIOTHI C
Honom. Bompoc: uig kakux 1enei MoXHO UCTHOJIB30BaTh 3Ty peakiuio? (st OOHapyKEeHHs aCKOPOUHOBOM KHUCIOTHI B IPOAYKTaX MUTAHUS).

1 peareHT ackopOWHOBas | 2 pearcHT WO Yrto mHaOmomaeM IMpu HX
KHUCJIOTA B3aUMOIEHCTBUU
duznueckue cBOIMCTBA: duznueckue cCBOMCTBA: .........

4.5 «3enenka» win OpUJUIMAHTOBBIM 3eneHblid. L[BeT mopoikooOpazHoro OpMIIMAHTOBOTO 3eieHoro. Ilpakruyeckoe 3HadeHue u mosydeHue. IIpaxkruyeckas
yacTh. Pu3nyeckue cBOWCTBA OpUIIMAHTOBOTO 3eneHoro Kak nokasaTrh HOJUIMHHOCTh OpUIUIMAHTOBOTO 3ejeHoro. IIpoBenenue nociaenoBaTeabHbIX peakuil B 0JHOM
npoOupke ¢ OpUITMAHTOBBIM 3€JIEHBIM: BHayaje B MPOOUPKY JA00aBUTh KOHIIEHTPUPOBAHHON COJITHOM KMCIOTHI, a 3areM pacTtBopa mienoun NaOH. Odopmienue
paloThI 10 CBOEMY YCMOTPEHHIO. 3aTeM OOCYIHUTh: KakK 3a(MKCUPOBAIM pe3ylbTaThl HKCIEPUMEHTa (M3MEHEHHE I[BeTa, BblMajeHue ocanaka). I[Ipoekt «MoxHO 5n
MCMOJIb30BaTh OPHIUITMAHTOBBIH 3€JICHbIN KaK MHIUKATOP KUCIOTHOCTH CPEIbI»

4.6 «Mbu10 yynEeCHOE»: XO3IMCTBEHHOE U TYaJIETHOE, JKUIKOE U TBepaoe. lIpakrnueckas yacts. [leiicTBue akMyca Ha pacTBOP Mbljla, paCTBOP CTHPAIBHOIO
MOpoIIKa (J0Ka3aTeIbCTBO IIEJIOYHOIO XapaKTepa MOIOMIMX CpeAcTB). M3ydeHune 3THUKETOK TBEPAOTO M HKHJIKOTO MbUIa (pa3jindhe B XHMHUYECKOM COCTaBe).
PacTBOpeHue MbLIa B )KECTKOM U AUCTHIUIMpOBaHHON Bosie. Dddext Tunnans. [Ipoext «MpuioBapeHHe».

5. Xumus mumu 5.1 Caxap, kpaxmal, 1eJUII003a — POJCTBEHHUKH TIIIOKO3bl. UTO Takoe nuaber. [ MMKeMHYeCKUil MHIEKC MPOJYKTOB MUTAHU. XUMHUECKUE
MOJICIACTUTENN M UX KoBapcTBO. [IpakTnueckass vacth. OmnpezeneHHe NPOJYKTOB C BBICOKMM TJIMKEMHYECKMM HHAEKcoM (paborta ¢ Ttabmuieit). Onpexnernsiem



MOJICIIACTUTENH: acmapram, copour .... (Pabora ¢ stukerkamu. OmNBIT: B3auUMOJCCTBUE TIIOKO3bI ¢ Tuapokcuaom meau (II), cBexenpuroroBienusiM. VcciaenoBanue
M3MEHEHHsI COJICpXKaHUs TIIOKO3bl B KPOBH IOCiE COAaJaHCHPOBAHHOTO o0ena W mocie ymnoTpebnenus ¢actdyna: KUPUEIIKOB, YUIICOB, CIAJKUX Ta3UpOBaHHBIX
HaIIUTKOB.

5.2 AmoMuHUMN: BENIUKUN U yKacHbIA. [loueMy He ciemyeT mojb30BaThest amroMuHueBoM nocyaon? ConepHuk kanbius. Ocreonopo3. Meramibl KOHCEPBHOM
Oanku. [IpakTrueckas padora. CBOWCTBA aTIOMHHUS U 00JIACTH NMPUMEHEHHUS aTIOMUHHS Ha OCHOBAHUM €ro CBOMCTB (moBTOpeHue). CocTtaBuUTh TaONHIly, KITaCTEp HITH
cxemy. [IpoBeaeHne XUMHUECKUX peaKlui, XapaKTepu3yoUX aM(pOoTepHbIE CBONCTBA COEAUHEHHUH amtoMUHUA. OnbIT 1. AIOMUHUIN U COJISTHAs KUCJIOTA.

Omnplit 2. X70pua aqtOMUHUS U TUAPOKCU HATPUS
OmpiT 3. ['MIpOKCH ATFOMUHUS U COJITHASI KACTIOTa
OmnpiT 4. ['Mapokcua antOMUHNS U THAPOKCU HATPUS

HasBanue onbiTa Uto HabmogaeM | YpaBHEHUE XUMUYECKOM peakluu

BeBOX: ........... Ll [TpoexT «Ee BennuecTBO — KOHCEpBHAsS OaHKA: SKCIIEPUMEHTAIILHOE OTPE/ICTICHIE METAIITIOBY.

5.3 VkcycHas kucnota. CTOJOBBIN YKCYC, YKCYCHAsl 3CCEHIIMS, JIEJHAsl YKCYCHas KHUCJIOTa: B 4eM pa3Huia. CBOMCTBA YKCYCHOM KHUCJIOTBHI U €€ MPUMEHECHHUE.
dusnonornyeckoe Bo3aencTBue KUcinoThl. [Ipaktnueckas pabora. CocTaBlieHHE MOHATHHHON CXEMBI: «4TO S 3HaI0 00 YKCYCHOUM KHCIIOTEe» (MHIWBHUIYaJIbHO, JINOO B
rpymnmne). Pacyer koHIEHTpaIMK KUCIIOTHI NpU ee pa3daBieHnu. KHUcI0THOCTh pacTBOPOB MUILEBOM COJbI M YKCYCHOM KUCHOTHI. ["amieHne muiieBoil colpl YKCYCHOM
KHUCJIOTOM: TPU3HAKM XUMHUYECKOW peakiuu (BbIAECNEHUE Trasza, pe3Koe yBelIWYeHHe o0beMa peakIHOHHOM cMecu). [loBTOpUTH peakuuio rameHusi COIbl C
WCIO0JIb30BAHMEM MHJUKaTOpa (Hamp., OTBapa KpPacHOKOYaHHOW kamycTbl). [lns dero HeoOxoaumo OblIO MpuMeHeHue uHaukatopa? OOpaTuTh BHHUMAHHE, YTO
BBIJICJICHUE Ta3a 4acTO COMPOBOXKIAETCS YBEIMUYEHHEM oObeMa peakunoHHOM cMmecu. Kakue Mepbl MpeaoCTOPOKHOCTH HYKHO COONIOAATh NMPU MPOBEIEHUM TaKUX
peakuuii?

5.4 «Conenas Haimia >KU3HBY» (TMIOBapEHHAs COJb, MOTAIl, TIIyTamMar HaTpHS....... riayoepoBa COJb, MEAHBIM KYIOPOC...... ) IMumesas coma, muTheBask coja,
KaJbIIMHUPOBAaHHAs COJa, KayCTUYeCcKasi coJia: OJMHAKOBbIE WM pa3Hble BemlecTBa. KadecTBeHHble peakuuu B xumuu. [Ipaktuueckas padora OnpenenuTs: Kakoe U3
BelecTB (MUIIEBast coJa, KAyCTHYECKas cOJia, KAbIIMHUPOBAHHAS COJIA) SIBJISIOTCS COJIIMU YroJIbHOM KUCHOTHL. OnbiT 1. JleiictBue unaukaropamu. Onwit 2. JlelicTBue
Ha pacTBOPHI NUIIEBOM U KAyCTUYECKOU COJbI YKCYCHOM KUCIIOTHI.

Hassanue omnbiTa Yro HaOmromaemM BriBon

BriBOA: .......... [IpoBenenHue ONbITOB MOATBEPKIAET, YTO MUIIEBAs COJA, KaJbIIMHUPOBAHHAS COJIa — 3TO COJIU €1a00il yroIbHON KUCIOTHI, 8 KayCTHUeCKas co/ia
— pacTBOpuMOE ocHOBaHHe. OOCYANTh, KaK 10Ka3aTh OTMBITHBIM ITyTE€M, YTO MHILEBAs COJIA SBISETCS KUCIOHN COJIBIO.

5.5 Bpen nutparoB: mu¢ wiu npasaa. [lonbp3a HUTpATOB: BaKHEWIINE MUHEpAIbHbIE YIOOPEHUS Kak UCTOYHUK a3oTa. KpyroBoport azota. [louemy BeHeprHa
MYXOJIOBKA MOEIAET HACEKOMBIX (TaK OHa BOCIIOJIHSET HEIOCTATOK a30Ta B OOJIOTUCTHIX MecTax). HUTpaThl B KauecTBe MUILEBLIX KOHCepBaHTOB. Kakue mpeBpaiieHus
MPOUCXOJAT C HUTPATaMH B OPraHU3Me 4YesloBeKa. A30T M ero cTeneHu okucieHus. [lpaktuyeckas yacts. OnpeneneHrne MacCoBOM JI0JIM a30Ta B KAJIUITHOM, HATPUEBOM U
aMMOHMITHOH cenuTpe. BBIBOI: kKakoe u3 HUX Ooliee lIeHHOe a30THOe ynoopenue. [IpoekT «BrnusHue a30THBIX yIoOpeHHil Ha pOCT CakeHIIEeB (haconm.

6. PaboTa Hax mpoekTamu — 5 4 1.

Oran BIOOpA TEMBI, TOCTAHOBKY II€JIU, 33714 UCCIIEJOBAHUSI.

2. Oral BEIABHIKEHHS TUIIOTE3EI.

3. Dran mIaHupOBaHUS ITYTH JOCTHIKEHUS Ieiel HCCe10BaTeNbCKUX (IPOEKTHBIX) paOdoT U BIOOpA HEOOXOAUMOTO HHCTPYMEHTAPHSL.

4. Dran npoBeJeHHs Y1eOHOTO HCCiIe0BaHus (TIPOSKTHOM pabOThI) ¢ UCIIOJIB30BaHUEM 000PYA0BaHUs IIeHTpa oOpa3oBanus «Touka pocTta» ¢ IPOMEKYTOUHBIM
KOHTPOJIEM 32 XOJIOM BBITIOJTHEHUSI U KOPPEKIUEN pe3yIbTaTOB.



5. Drtan opopMIIeHHUS, TPEICTABICHUS (3alIUTHI) IPOIYKTa MPOCKTHOU PabOTHI

TemaTH4yeckoe MIaHNPOBaHUE MO XUMHUH, 8 KJIacc,
(2 yaca B HefeJs110, Bcero 68 yacos)

Ne i/t HaumeHoBaHue TeMbI Bcero gacos
1 Tema 1. Beenenne. MecTto XMMUU B 4
€CTECTBO3HAHUU.
2 TEMA 2. DkcniepuMeHTaIbHbIE OCHOBBI
XUMHUUA 16
3 TEMA 3. 3HaKoMCTBO ¢ MHPOM 16
HAHOYAaCTHUI]
4 TEMA 4. Xumus Ha CTpake 3I0POBbs 12
5 TEMA 5. Xumus nuru 10
6 TEMA 6. PaboTa Hag npoekTamu 10
Uroro: 68
KajenapapHo-teMaTuyeckoe mijiaHupoBanue 8 Kiace
Ne JlaTbl
i Tema pa3znena, Tema ypoka Koi-Bo yacos
Ilnan dakrt
Tema 1. BBenenne. MecTo XHMHH B €CT€CTBO3HAHHUM. 4
1-2 | BBoaHoe 3aHsTHE. 3HAKOMCTBO YYAIIUXCs C HOBBIM Y4EOHBIM KypCOM BO BHEYPOUHOM 2

ACATCIBHOCTH




3 MecTo XMMHH B €CTECTBO3HAHUH. 3apO’KICHUE XUMUU KaK HayKU 1

CBs13b XUMHHU C IPAKTUYECKOH KU3HBIO UEIOBEKA 1

Tema 2. JxcnnepuMeHTAJbHbIE OCHOBbI XUMHU 16

) Bemectna. [Ipuemsl oOparenus ¢ BeuecTBaMu 1

6 [TpaBuna 6e30macHO pabOTHI TPU MPOBEICHUN YKCIIEPUMEHTA. 1

7 Texnuka mabopaTopHbIX padboOT 1

8 HarpeBarenbHble prOOpsI 1

9 YucTele BelecTBa, 0000 YMCTHIEC BEIIECTBA. 1

10-11 | [Ipumecu. Cmecu 2

12 MeToabI ITO3HAHUS B €CTECTBO3HAHNUU 1

13-14 | Bona. PacTBOpEL. 1

15-16 | Mopckas u nmpecHas BoJia. 1

17 Buonorunueckue XUaKocTu 1

18-19 | MaccoBasi 107151 paCTBOPEHHOTO BEIIECTBA, WM MPOIEHTHAS KOHIICHTPAIMs BEIIeCTBA B 2
pacTBope

20 | HacelleHHBIC U TEPECHIIICHHBIC PACTBOPBI 1

Tema 3. 3HAKOMCTBO ¢ MUPOM HAHOYACTHIL 16

21-22 | MoaenupoBaHue 2

23-24 | Ctpoenue BemectBa. Pasmeps! yactuil. HanodacTuiibt 2

25-26 | KomnmouHbie CUCTEMBI: TIOUBA, TTIUHA, PUPOIHBIE BOJIBI, BO3YX JIbIM, MHHEPAJIbI, XJI€0, 2

MOJIOKO, MacCJi0, KpOBb.




27-28 | KomnouaHble 1 HICTUHHBIE PaCTBOPHI 2
29 MeTo1bl ¥ CpeNICTBA IMITUPUIECKOTO HCCIICTOBAHUS 1
30-31 | Kak cTernenp U3MENBbYEHHOM BIMSIET Ha OOLIYIO TUIOMIAAb COTPUKACAIOIIMXCS YACTHII 2
32-36 | HanooOBeKThI 1 00yCIOBIEHHOCTh UX YHUKAIBHBIX CBOMCTB PE3KHM yBEIHUCHHEM 5
TUTOIIA/IU TIOBEPXHOCTH YaCTHI
Tema 4. Xumust Ha cTpaike 310pPOBbS 12
37-38 | Moxa. Bosrouka iona. Mo u3 anteku 2
39-40 | «MapranioBkay. [lepmanranaT Kaaus 2
41-42 | Tlepekuch Bogopoaa. CBOMCTBA U IPUMEHEHHE MIEPOKCHIA BOIOPOIa 2
43-44 | AneTricaTHIIMIIOBAs KUCIOTa. ACKOPOMHOBAS KHACJIOTa 2
45-46 | «3eneHKay WM OPHILTHAHTOBBIH 3EJICHBIH 2
47-48 | «MBUIO UyIeCHOC»: XO3SHUCTBEHHOE U TYaJIETHOE, KHJIKOE U TBEPJIOC 2
Tema 5. Xumus numm 10
49-50 | Caxap, kpaxma, EJUTI0JI03a — POJICTBEHHUKH TIJIFOKO3BI 2
51-52 | AtoMUHUI: BEMKUN U yXKACHBIH 2
53-54 | YkcycHas KucioTa 2
55-56 | Coub 1 Hamia XU3Hb 2
57-58 | Bpen HutpaToB: Mu( WM paBaa 2
TEMA 6. PaGora Hag npoekTamu 10
58-68 | PaGoTa Haj mpoeKkTaMu 10
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Y4eOHOo-MeTOoAMYECKOE 0OOecieueHue 00Pa30BaTe/ILHOI0 Mpouecca

Iabpuensa O.C. [Iporpamma kypca xumuu st 8-11 kimaccoB 001meo0pazoBaTeNbHBIX yupexkaeHuit. — M.: Jlpoda;

labpuensu O.C. Xumus: 8 kiacc : yaeOHUK Jiisi 001eo0pa3oBarenbHbIX yupexaenuit. — M.: Jlpoda.

Ia6puensu O.C. M3yuaem xumuto B 8 ki1.: nuaakTudeckue marepuaisl / O.C. I'abpuensH, T.B. CmupHoBa. — M.: biuk miroc

Xumus: 8 Kiacc: KOHTPOJIbHBIE U MTPoBepodHble paboThl K yueOHuky O.C. ['abpuensna «Xumus. 8 kimace» / O.C. I'abpuensn, [1.H. bepeskun, A.A. YmakoBa u
ap. — M. : JIpoda;

lNadpuensu O.C., Bucko6oiinukoBa H.I1., fAmrykoBa A.B. Hactosbhast kaura yuntens. Xumus. 8 ki1.: Metoaudeckoe nmocooue. — M.: [Ipoda;

lNa6puensu O.C., Pynos H.H., Toakynos B.U. Xumuueckuii sxkciepuMeHT B mikoJie. 8 kinacc. — M.: lpoda

Anxumuk  (http://www.alhimik.ru/) - oauH M3 JNydmmMX CaWTOB PYCCKOS3BIYHOTO XMMHYECKOTO VIHTEpHETAa OpHMEHTHpPOBAHHBIH HAa YYHTENS W YUCHHKA,
MIPETIo/1aBaTellsl M CTYICHTA.
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