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1. IosicHuTeJIbHAsA 3alHCKa

Pabouas nporpamMmma no OMOJOTMU BHEYPOUHOU AESATENBHOCTH « JKuBas
nabopaTopus» €CTEeCTBEHHOHAYYHOI'O HampaBlieHUs pa3paboTaHa ISl yyalmxcs 8-
9-pix kiacca B pamkax «TOUKU POCTA u cocraBiieHa Ha OCHOBE :

- ®epepanbHoro 3akoHa Ne 273 ot 29.12.2012r. «O6 obpazoBanuu B Poccuiickoit
Denepannuny;

- Pacnopsixenne Munnpocsemenust Poccun ot 01.03.2019 N P-20 "O6
YTBEPKJICHUH METOIUYECKUX PEKOMEH/IAlU 10 CO3/IaHUI0 MECT, B TOM YHUCIIE
PEKOMEHIallui K OOHOBIICHHIO MaTepuaJbHO-TEXHUYECKOU 0a3bl, C LENbIO
peanu3alnyd OCHOBHBIX U JOMOJIHUTENBHBIX 00I1e00pa30BaTe/IbHbIX POTpaMM
1M(ppoOBOTo, €CTECTBEHHOHAYYHOIO, TEXHUYECKOTO U TYMaHUTApHOTO MPOQUIIei B
00111e00pa3oBaTeNbHBIX OPraHU3alUAX, PACTIONOKEHHBIX B CEIBCKOM MECTHOCTH U
MaJIbIX ropoaax"

[Ipu pazpaboTke mporpaMmbl UCIIOIB30BAIUCH CICAYIOIINE MATEPUAITBIL:
Cnucoxk OCHOBHOI JIMTEPaTypbl:
1. Xumuueckas sHnukaonequs. T 1. M., 1988 r.
2.Kyxymikun FO.H. «Xumus Bokpyr Hac», M. Beicmas mkona, 2018 r..
3. B.W. Ky3nenoB «XuMusi Ha MOPOTe HOBOTO THICSYETETHS, « XUMHSI B IITKOJIE)»
Ne 1, 2017.
4. AM. IOnun u npyrue. «Xumus s Bacy. M. «Xumusn2002.
Cnmcok JauTepatypsbl s 00y4aroUIUXcs:
1. B.A. BoitoBuu «Xumus B 0b1Ty». M. «3Hanue». 2000.
2. «DHIUKIONEeINYECKUN clIoBaph 10HOro XuMuka» M. «Ilemarorukay, 2002.
3. «Opyaur», Xumus — M. OO0 «T «M3narensctBo Mup kHuUrm»», 2018.
4. Amuk6epona JI.IO. 3anumarensrast xumus. Kaura mist ygammxcs, yautenen u

pomuteneit. M.: ACT-ITPECC, 2017;

Jlannas IporpamMma ABIIACTCS IIPOrpaMMOU OOIIEMHTEIEKTYaIbHOM
HaIpaBJIeHHOCTH. [IporpaMmmMa rnocrpoena Ha Ciaeayronux IpUHIMUIIAX:

- [Ipunyun nayunocmu (3HaHUSL OCHOBAaHbI HA OOBEKTUBHBIX HAYUYHBIX (PaKTax).



- Ilpunyun nocnedosamenvnocmu u cucmemamuyrocmu (0Oy4€HHE OT MPOCTOTO K
CJIO)KHOMY, «OT HE3HAHUS K 3HAHUIO, OT HEYMEHUS K YMEHUIOY).
- Ilpunyun mnaenaonocmu  (OCYIIECTBICHUE CBSI3M MEXAY KOHKPETHBIM H
a0CTpaKTHBIM).
- IIpunyun ocmviciennocmu (IEPEHOC UMEIOIIUXCS 3HAHUM B HOBYIO CUTYAIIHIO).
- [Ipunyun cosnamenvrocmu u akmugnocmu (IPUMEHEHUE 3HAHUI Ha MPAKTHKE).
AKTYaJlbHOCTHh NPOrpamMMbl OO0YyCIIOBJIEHA TE€M, YTO B Y4e€OHOM IJlaHE
npeaMetry «XuMus» OTBEACHO Bcero 2 4daca B Hegemo (8-9 kiacchl), 4TO Jaer
BO3MOKHOCTh C(DOPMUPOBATH y yUaIIUXCs JIMILb 0a30Bbl€ 3HAHUA MO NpeaMery. B
TOXKE€ BpeMs BO3pacT Y4YeHUKOB 8-9-ro Kiacca SBISIETCS BaXXHBIM  JUIS
MpPO(QECCUOHAIBHOTO  CaMOOMPEAEICHUs]  IIKOJbHUKOB.  Bo3MoOXkHO,  4TO
MIPOCHYBIIUNCS UHTEPEC K XUMUU MOXKET MepepacTy B OyAyilyto npodeccuto.
AKTYaJbHOCTH JIaHHOW IIPOTrPaMMBbl COCTOUT B M TOM, YTO OHAa HE TOJBKO
JAaeT BOCIHMTAHHMKAM IPAKTUYECKUE YMEHUS U HaBbIKU, (POPMHUPYET HAadaJIbHBIN
OTBIT TBOPYECKOH JEATENbHOCTH, HO U Pa3BUBAET HHTEpec oOydaromerocs K
AKCIIEPUMEHTY, HAYYHOMY MOMCKY, CIIOCOOCTBYET CaMOOIPEACICHUIO YUYalluxcs,
OCO3HaHHOMY BBIOOpPY mpodeccun. Yyamuecss CMOTYT Ha MPaKTUKE HUCIOIb30BaTh
CBOM 3HAHMSI Ha yPOKaX XUMHUH U B OBITY.

Ilenaroruyeckasi 1e/eco000Pa3HOCTh 3aKJIKOYAETCHA B TOM, 4YTO 0a30BbIi
KypC WIKOJIBHON MpOrpaMMbl IMPEAyCcMaTpUBAET IMpaKkTUYECKHue padOThl, HO MX
SBHO HEJAOCTATOYHO, YTOOBI 3aMHTEPECOBATH YYAIIUXCS B CaMOCTOSITEIbHOM
MPUOOPETEHUN TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX YMEHHU U HaBBIKOB. Jlyis
aTOro B Kypc «IlepBble maru B XUMHUKU» BKJIIOUYEHbI Hanbolsiee sipKkue, HarjsaHble,
UHTPUTYIOLIUE IKCIIEPUMEHTHI, CIIOCOOHBIE YBII€Yb M 3aMHTEPECOBATh YyYalllMXCs
IIPAKTUYECKON HAYKON XUMUEN.

B pamkax HammoHanbHOro mnpoekta «OOpa3oBaHMe» CO3JlaHUE IIEHTpa
€CTECTBEHHO-HAYYHO HampaBjieHHOCTH «Touka pocTa) MO3BOJIUIO BHEIPUTH B
mporpamMmy 1U(GPOBYIO JTa0OPATOPUI0 W KAYECTBEHHO W3MEHHTH IPOIIECC

OOy4eHHS] XUMHUH.



KonndecTBeHHBIE SKCTIEPUMEHTHI TTO3BOJIAT MOMYUYaTh JOCTOBEPHYIO HH(OPMAITHIO
0 MPOTEKaHUU TEX WJIM MHBIX XMMUYECKUX Mpolleccax, O CBOMCTBax BenlecTs. Ha
OCHOBE TIOJIYYEHHBIX OKCIEPUMEHTAIBHBIX JAaHHBIX 00y4aeMble CMOTYT
CaMOCTOSTEIILHO  JeaTh  BBIBOJABI, 0000IMaTh  pe3ydbTaTbl,  BBHISBIATH
3aKOHOMEpPHOCTH, 4YTO OJHO3Ha4YHO OyAeT CrnocoOCTBOBaTh IOBBIIICHUIO
MOTHUBAIMU 00YUYEHHUSI IIIKOJTHLHUKOB.

Leab nporpamMmbi:

@opMHUpOBaHUE Yy YYaIlUXCSd HAYYHBIX NPEACTABICHUM O XHUMHH B
MOBCEIHEBHON JKM3HU 4YeJOBEKa uepe3 MpoOyX JIeHHWEe HHTEpeca U Pa3BUTHE
npo(eccHoHaTbHBIX CKIIOHHOCTEH K MPEeIMETy XUMHUSI.

3agaum:

OoOpa3oBareiibHbIE:

® pPACHIMPUTH KPYTrO30p YUAIINXCS O MUPE BEIIECTB;

® ICIOJIb30BAaTh TEOPETUYECKUE 3HAHUS IO XUMUU HA MTPAKTHKE;

® 00y4YuTh TEXHHUKE O€30MACHOCTHU MPH BBHIMOIHEHUU XUMHUECKUX

pEeaKInii;

e chopMHUPOBaATh HABBIKU BHITIOJIHEHUS MPOEKTOB ¢ Kcnoib3oBanruem KT

1 U@ poBoro o0Opy10BaHUS;
® BBISIBUTh TBOPYECKU OJIAPEHHBIX 00YYAIOIUXCS U TOMOYb UM
IPOSIBUTH CEO04.
Pa3BuBawimue:
® CroCcOOCTBOBATh PA3BUTHIO TBOPUCCKUX CITIOCOOHOCTEH 00yJarOITUXCS;
e (opmupoBats UKT-kOMIeTeHTOCTH;
BocnuraresnabHble:
® BOCIIUTATh CAMOCTOSITEIIbHOCTD MIPH BBHIMOJIHEHUHU PaOOTHI;
o BOCIIUTAaTh YYBCTBO B3aMMOIIOMOIIH, KOJUIEKTUBU3MA, YMEHUE

pa6OTaTb B KOMAaH/JIC; BOCIIMTATb 9YyBCTBO JIMYHON OTBETCTBEHHOCTH.



CBs3b cofepKaHUs NPOrPaMMbl BHEYPOYHOM eSITeJIbHOCTH C
Y4eOHbIMU NpeAMeTaAMM:

Kypc BHEYpOUYHOI NEeATeTbHOCTH UACHHO U COACPKATEIHHO CBS3aH ¢ 0a30BBHIM
KypCOM XHMHUHU M TIO3BOJISIET MOJJAEPKUBATh B3aMMOCBSI3 TEOPUM M TPAKTUKH,
bopMHpYET YCTOWUUBYIO NOTPEOHOCTh IPUMEHSTh MOTYYEHHBbIC 3HAHUS U HaBBIKH B
MTOBCEHEBHOM KU3HHU.

[Iporpamma moCTpoe€Ha Ha OCHOBE MeKNPeAMETHOH HHTerpamum ¢ (QU3MUKOM,
MaTE€MaTUKOW, OMOJIOTUEN U JPYTUMU €CTECTBEHHO-HAYYHBIMH TPEAMETaAMHU.
Oco0eHHOCTH peaiu3aluu
NMPOrpaMMbI:

Bo3spact o0yuaromuxcs:

[Iporpamma opreHTHpOBaHA HA BOCIMTAHHUKOB B Bo3pacte 14-15 net 6e3
CHELUAIbHON IMOArOTOBKH.
D®opMBbI 3aHATHH:
B 00pazoBarenbHOM IpoLECCe UCTIONB3YIOTCA pa3inyuHble (POPMBI IPOBEACHMUS
3aHATHSL:
Oecenpbl;
JIEKITUH;
CEMUHApBHIL;
MPaKTUYECKOE 3aHSTHE;

° XUMUYECKUU

AKCIIEPUMEHT;

o paboTta Ha

KOMIIBIOTEPE;

o AKCKYpCHUH;

® BLIIIOJHCHHUC U 3alllUTa ITPOCKTOB.



Pexxum npoBenenusi: 34 daca B roj - 1 pa3 B Henento. Bee 3aHATHS IO BHEYPOUHOM
NEATEIBHOCTH  TMPOBOJASTCA IIOCJIE BCEX YPOKOB OCHOBHOIO  paclHCaHus,
MPOJOJIKUTEIBHOCTb COOTBETCTBYET pekomeHaanusm CanlluH, T. e. 40 MunyT.

Buabl aeATeIbHOCTH: NPEYyCMOTPEHBI TeopeTnueckue (204.) W mpakTUYECKue

3aHsATUA (144.).



Il1anupyemMble pe3VJabTAThbl O0CBOEHMHS OGV‘IalOI[lI/IMl/ICH HporpaMmmMabl

(BHEYYEOHOI ) BHEYPOUHOM TeATEJILHOCTH

JINYHOCTHBIE Pe3yJIbTAThI:

—0CO3HaBaTh €JUHCTBO U 1IEJIOCTHOCTh OKPY>KAIOIIETO MUPA, BO3MOKHOCTH €T0
MO3HABAEMOCTHU U OOBSICHUMOCTH Ha OCHOBE JJOCTHKCHHI HAYKH;

—IOCTENIEHHO BBICTPAWBATh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE: OCO3HABATH
NOTPEOHOCTh M TOTOBHOCTh K CamM000Opa3oBaHWI0, B TOM 4YHCJIE€ U B paMKax
CaMOCTOSITEJIbHOM JESITEIbHOCTU BHE IKOJIBL;

—OLIEHUBATh KU3HEHHBIE CUTYAI[UU C TOYKU 3pEHUs 0€3011acHOro 00pasa KU3HU U
COXpaHEHUs 3/10POBbS;

—  OLIEHMBATh 3KOJOTHYECKHUM PUCK B3aHMOOTHOILLIEHUI YEJIOBEKA U IIPUPOJIBI.
—(opMUpPOBaTh  HKOJIOTUYECKOE  MBIIUIEHUE: yMEHHUE OLICHUBAThb  CBOIO
NEeATENbHOCTh W TOCTYNKH JPYTUX JIIOAEH C TOYKM 3pEHUsT COXpPaHEHUs
OKpY>KaIoIlEeH CpeJibl - TapaHTa KU3HU U 0Jaronoyyus el Ha 3emie.
MeTanpeaMeTHBIMH pe3yJibTaTaMU U3ydyeHUs Kypca «llepBbie maru B XuMum»
saBisieTcs GopMUpPOBaHUE YHUBEPCAIbHBIX yueOHbIX AeiicTuit (Y'Y JI).
PeryasituBubie YY/:

— CaMOCTOSITEJIbHO OOHAPY>KUBATh U POPMYJIMPOBATH yUeOHYIO TPOOIIEMY,
ONpENENATh 1eNb Y4eOHOU AeSTENbHOCTH;

— BBIJIBUTaTh BEPCUU PEILICHUS MPOOJIEMbI, 0OCO3HABaTh KOHEUHBIN pe3yJIbTarT,
BbIOMpATh U3 MPEAJIOKEHHBIX U UCKaTh CAMOCTOSITENIHO CPEICTBA JOCTUKECHHUS
e,

— OCYLUECTBJIATH LEJIENOJaraHue, BKIF04Yask MIOCTAHOBKY HOBBIX LIEJIEH,
npeoOpa3zoBaHuE MPAKTUYECKOM 3a]]a4M B TO3HABATEIIbHYIO;

—  COCTaBJIATH (MHAMBUIYAJILHO WIH B TPYIINE) MJIaH pelIeHUs: MpoOIeMbl;

— paboTas Mo IJaHy, CBEpATh CBOU JAEHCTBUSA C LETbIO U, TP HEOOXOIUMOCTH,

HCIIPABIIATH OIITNOKH CaMOCTOATCIIBHO,



— YYHUTHIBATh Pa3HbIC MHEHUS M CTPEMHUTHCS K KOOPAWHAIIUHU Pa3TUIHBIX IMO3UITAN

B COTPYJIHUYECTRBE;

— B IMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSITEIHHO BRIPAOOTAHHBIC
KPUTEPUU OIICHKH.

ITo3naBaTeabHble YY/I:

—aHAJM3UPOBaTh, CPABHUBATH, KJIACCU(PHUITPOBATH U 00001IaTh PaKTHI U

SIBIICHUS. BBISIBIISITh IPUYUHBI M CJICICTBUS TPOCTHIX SIBJICHHIA.

— OCYLIECTBJISITh CPaBHEHNUE, KIIACCU(DUKAITUIO, CAMOCTOSITEIIBHO BEIOMpAs

OCHOBAHWS ¥l KPUTEPUH TSl YKa3aHHBIX JIOTHYECKUX OTIepaInii;

— CTPOMTH JIOTUYECKOE PACCYXKIECHUE, BKIIIOUAIOIIEE YCTAHOBJICHUE PUINHHO-

CIIEICTBEHHBIX CBSI3EH.

—  €031aBaTh CXEMaTHYECKHE MOJICIIN C BBIICIICHUEM CYIIECTBEHHBIX
XapaKTEePUCTUK OOBHEKTA.

—  COCTaBJISATH TE3UCHI, PA3JIMYHbBIC BUJBI IJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.).

— npeoOpa3oBbIBATH MHGOPMAIIMIO U3 OJHOTO BUJIA B IPYroil (TaOIUILy B TEKCT
U 1p.).

— yMeThb OTIPEACIISITh BO3MOYKHBIE HCTOYHUKH HEOOXOIUMBIX CBEICHHUIA,

IPOU3BOIUTH MOMCK MH(POPMAIINH, aHATTU3UPOBATH U OLICHUBATH €€

JIOCTOBEPHOCTb.

—  0000m1aTh TOHATHS - OCYIIECTBIIATH JIOTHUECKYIO OIEPAITUIO IepeXxo/ia OT

ITOHSTHHM ¢ MEHBIITUM 00BEMOM MOHATHSIM C OOJIBIITAM 00BEMOM;

— CTPOUTD JIOTUUECKHUE PACCYKICHUS, BKIFOYAIONTUE YCTAHOBIICHUE TPUYUHHO-

CJIEJICTBEHHBIX CBS3EH.

— OOBSCHSATH SIBJICHUS, TPOIIECCHI, CBS3M M OTHOIICHUS, BBISBISIEMBIE B XOJI€

MCCJIEIOBAHMS, OCYIIECTBIISITh BEIOOP Harbosee 3pheKTUBHBIX CITIOCOOOB PEIICHUS

3a/1ay B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHA.

KommynukatuBubie YV /I



— yMeTb (OpMYITUPOBaTh COOCTBEHHOE MHEHHE U TIO3UIMIO, apTyMEHTUPOBATH €€
¥ KOOPJIMHUPOBATH €€ C MO3UIMH MapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE
00I1Iero pelieHnsi B COBMECTHOM JIEATEIbHOCTH;

— 0TOOpakaTh B peUM COJIEPIKAHUE COBEPIIAEMbIX JACHCTBUH, Kak B opMe
TPOMKOH COIMANM3UPOBAHHON peuH, Tak U B (popMe BHYTpEHHEN peuu;

—  YMETbh apryMEHTHUPOBAaTh CBOIO TOUKY 3PEHUS;

—YMETbh OCYIIECTBIISTh B3aUMHBI KOHTPOJIb U OKa3bIBATh B COTPYJHUYECTBE
HEO0OXOIUMYIO B3aUMOIIOMOIIIb;

—yMeTb paboTaTh B IPYIIIE - YyCTAaHABIUBATh paboune OTHOIIEHUS, 3P (HEKTUBHO
COTPYIHHMYATh U CITIOCOOCTBOBATH MPOAYKTHUBHOM KOOIEpAIUH.

IIpeaMeTHBIMH pe3y/IbTaTaAMM U3YUYEHHUS IPEIMETA SBIISIOTCS CIETYIOIIHNE
YMEHHUS:

—  OCO3HaHHE POJIU BEILECTB;

= OIPEAEIATH POJIb PA3IUYHBIX BEUIECTB B IPUPOJIE U TEXHUKE;

—  OOBSACHATH POJIb BEILIECTB B UX KPYTOBOPOTE;

—  pacCMOTPEHHE XMMUYECKHUX IIPOLIECCOB;

—HCII0JIb30BaTh 3HAHUSI XUMUU MPU COOJIOACHUN IPABUII UCTIOIB30BaHUS
OBITOBBIX XUMHUYECKUX MPEMAPATOB;

— pa3nuyaTh OnacHble U O0e30MacHbIe BEIIECTBA;

—  NPUBOJUTH NIPUMEPHI XUMUYECKUX IPOLIECCOB B IPUPOJE;

— HaXOAUTbh YEPThI, CBUJETEIbCTBYIONINE 00 00IIMX MPU3HAKAX XUMUYECKUX
MPOLIECCOB U UX PA3INYUSX;

—  HCMOJb30BAHME XUMUYECKUX 3HAHUM B OBITY;

—  OOBACHATH 3HAUEHHUE BEILIECTB B KU3HU U XO34MCTBE YETIOBEKA;

—  OOBACHATH MUP C TOUYKHU 3PEHUS XUMUU;

— ¢opmupoBaTh NMpeCTaBICHUsS 0 OyayiieM TpodeccuoHaIbHOM BHIOODE.
Kpome Toro, 3aHsTHs Npu3BaHbl IPOOYIUTh Y yUAIIUXCS MHTEPEC K XUMUYECKOU

HAayKEC, CTHMYJIHUPOBATDH JI&HBH@I\/’IH_IGG HN3Y4YCHHUC XHMHHU. XHUMHUYECKUE 3HaHU:I,
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chOpMUPOBAaHHbIE HAa 3aHATUSAX, WH(GOPMAIMOHHAS KYJIbTypa YyYalIUXCs, MOTYT
OBITh UCIIOJIb30BAHBI UMU I PACKPBITHS PA3JIMYHBIX NPOSBICHUN CBSI3U XUMUU C

ZKHN3HBIO.

Conepkague Kypca




I/IHCTPYKTa)K 110 TEXHUKE OC30ITaCHOCTH IMPOBOAUTCA Ha KaKIOM 3aHATHU IICPCH

IMPOBCACHUCM JKCIICPUMCHTA.

1. BBeaenue

1.1Bgoonoe 3anamue. 3HAKOMCTBO YYaIIMXCS C HOBBIM YYEOHBIM KYpCOM BO

BHEYPOYHOU JESTEIBHOCTH.

1.2Mecmo xumuu ¢ ecmecmeoznanuu. 3apoXICHAC XUMUU Kak Hayku. CBs3b

XHUMHUHU C HpaKTquCKOﬁ JKHN3HBIO YCJIIOBCKA.

Hpakmuqecmzﬂ yacmeo.
COBI[aHI/IC IMIO3HABATCJIbHBIX KPOCCBOPAOB MW APYIUX HHTCPAKTHUBHBIX

ynpaxHeHui Ha LearningAps.org wiu MyTest.

2. 3KCHepI/IMeHTaJII>HI>Ie OCHOBbI XHMHUH

12

2.1Bewecmea. Ilpuemot oopawienus c eeuyecmeamu.

N3yuenne mipaBUN TEXHUKHA  O€30MACHOCTH, NPEAYNPEeKIAIMUX U
3anpematromux 3HakoB. llepBas mnomome. IIpoTuBOmOXapHBIE CpeEnCTBa
3alUTHI.

3HAaKOMCTBO C BEIIIECTBAMM, BCTPEUAIOIIMMUCA B OBITY: MOJHAsi HACTOMKA,
Meb, ATIOMHUHUHK, COJIb, NUILNEBAas COJAA, JUMOHHAs KHUCJIOTA, YKCYCHas
KHUCIIOTa, BOAA, MEIHBIM Kyropoc. OTinuue BemiecTB Mo (U3HUYECKUM
CBOWCTBAM: arperaTHOE COCTOSIHME, LBET, 3amax, BKYC, pPacTBOPUMOCTb.
[IpaBuna xpaHeHHs BemeCTB B JabopaTopuu. TOKCHYHOCTH BEIIECTB IS
KUBBIX OPraHU3MOB OIPEACISIETCS WX XUMHYECKUMHU CBOMCTBAMH, UX
CITIOCOOHOCTBIO BCTYMNaTh B XMUMHUYECKHE peakiuu. [IposiBIeHUs] TOKCUYHBIX
BEIIIECTB Y YEJIOBEKA: XUMHYECKHUI OKOT, pa3ipakKeHUE CIM3UCTBIX 000T0UEK,
KaTap AbIXATEJNbHBIX MYyTEH, aJJIEPrUYECKUe PEaKIHUH, OCTPbIC JI€PMAaTHUTHI,
KaHLIEPOT€HHOE JEUCTBHUE, IMOPAXKEHUS OPraHOB, BO3MOKHOCTbH JIETAJbHBIX

ucxonoB. [IpaBuna otb6opa BemecTB (TBEpbIE, MOPOIMIKOOOPA3HBIC, KUIKHE,



BOJIHBIE PACTBOPHI, 0CO00E BHUMaHKHE — pabOTa TOJIBKO ¢ MallbIMU 00beMamMu
BEILIECTB).
Tecm Ha ocHOBe 3afaHuil U3 OTKpbIToro Oanka OUIIN (pazmen «MeTosl
TIO3HAHUS)

2.2Ilpasuna 6e3onacnoit pabomut npu npoeedenuu Ikcnepumenma. Texunuka

aadopamopHulx padom.

3HaKOMCTBO C JIaDOpaTOpHBIM OOOPYAOBAaHHMEM: CTEKJISHHAas IOCyna
(XMMHYECKHE CTaKaHbl, KOJIObI, BOPOHKH, JEIUTEIbHbIE BOPOHKH, MEpHas
[OCy/a), BECHl, LITATUBBI JJIsI NPOOUMPOK U MPUOOPOB, HArpeBaTEIbHBIN
npuoOp-cnupTOBKa, (apdopoBas nocyaa (BelIapUBaTEIbHbIE YAIKU, TUTJIH,
CTYIIKH, INATENIN) U JIp.

be3omacHas pabota co crekioM, MNpoOKaMH (JEMOHCTpalus PeE3KU
CTEKJISIHHBIX TPYOOK, UX HarpeBaHus JUisl U3MEHEHUS (POPMBI).
IIpaxmuueckas uacme.

Co6opka mpubopa ans mnoiydeHus razoB. [IpoBepka Ha T'€pMETHYHOCTD.
3akperieHue ero Ha mraTuse. PucyHok nmpubdopa mpu nomoiiu tpadapera.

2.3Hazpeeamenvnvie npuoopul.

CnuproBka. ['azoBas ropenka. Ilnutka. Bopnsnas Oans. Ha3nauenue
HarpeBaTeNIbHBIX MPUOOPOB.

N3yyeHnue CnupTOBKU: COCTaBHBIE YACTH U UX (DYHKIIHS.

['oprodee TOMIMBO Ui COUPTOBOK: 3TUIIOBBIN cupT. OCOOEHHOCTH peaKluu
ropeHus: BbIIEIEeHHE Temia u ceera. Cyxoe roprouee

[IpaBuna HarpeBaHus MPOOUPOK C BOJHBIMHU pacTBOpamMu (MpeaBapUTEIbHBIN
IPOrpeB Bcell MOBEPXHOCTH, OOS3aTENbHBIN HAKIOH NMPOOWPKH, OTBEPCTHE
POOUPKH «OT ce0s1», 3aKpeIICHUue Aep KaTesi IPOOUPKH).

Hcnonbs30BaHue TUTIIEH ITPU NPOKAIMBAaHUM BeulecTB. Ha3zHaueHue onepanuun
MIPOKaJIMBAHUSI.

HpCH(WlM'iéCKClﬂ yacmeo.



N3yuenune mnamenn. PUCYHOK rutameHu.
Cbopka mpubopa [uisi BbIIApUBAaHUS COJIM  (KOJBIO HA UITATUB,
BBIIIAPUBATEIbHAS YallKa, BOJHBIA pacTBOpP COJIM, CHUPTOBKA). PucyHOK
npubopa mpu MOMOoIUIH Tpadapera.

2.49ucmute eewgecmea, ocooo uucmote geujecmea. Ilpumecu. Cmecu. Crioco0bl
OYNMCTKHA BEIIECTB OT IpUMECEW U pasneneHus cmecend. PuiabTpoBaHUE.
Ileperonka. Kpucramnmzanus. Pa3geneHue ¢ NOMOILIBIO — MarHura,

NETUTEIBHON BOPOHKHU

IIpaxmuueckas uacme.

1 BapmaHT: cMech PEYHOTO MeCKa U caxapa.

2 BapuaHT: CMECh PEYHOI'0 IIECKA U MIOBAPEHHOM COJIU.

CocTtaBuTh  cXeMy  IOCJIEOBATEIBHOCTH  omepauuil  (pacTBOpEHHE,
¢unabTpoBaHKe, BbIMapuBaHue). CpaBHUTh U OOCYIUTH pE3yNbTaThl JIBYX
BapuaHToB. OOpaTuTh BHUMAaHHE Ha CMECh caxapa M mecka (y HEKOTOpBIX
Yalllki TMOKPBUIUCh KOPUYHEBOW Maccoil), Ha BaXKHOCTh YCJIOBHM MPOBEAECHUS
HKCIIEPUMEHTA, B IAHHOM CJIydae Ha CBOEBPEMEHHOE IIPEKPAILEHUE HArPeBa.

2.5Memoowt noznanus ¢ ecmecmeosHanuu.

Habmronenue. JxcniepuMent. MoenupoBaHue.

VYcnoBuss mpoBeneHUs HAOMIOACHUS Kak OCHOBHOTO METO/a MO3HAHMUSL.
MBICTUTENBHBIA W PEANbHBIM JKCIEPUMEHT. YHUBEPCAJIbHBIC 3HAHUS
4eJI0BEYEeCTBA HAa OCHOBE HaOmoAeHusl. Pu3nyecKkue 1 XUMUYECKHUE SIBICHUS.
llpaxmuueckas yacme.

BbpoyHoBckoe NBHKEeHHE 1OA MUKpOckonoM. OOHapyKeHue Kupa B CEMEHax
nojaconHeunnka. OOHapyxkeHue Kpaxmaia B kaptodene. OOHapyxeHUE
YIJIEKUCIIOTO ra3a B BbIABIXaeMOM Bo3ayxe. JloOaBieHre TUMOHHOW KUCIOTHI

B yait. Odopmiienue paboThI.

HazBanwue omnniTa Kak BeImonHsun Yro Habmrogamu




OOpaTuTh BHUMaHUE Ha MPAKTUYECKHE 3aJaHUs NPOILLUILIX 3aHITHUH.
AKIIEHTUPOBATh, YTO METO HAOJIO/IEHUS — OCHOBHOM METO/1 TIO3HAHMUSI.
2.6Booa. Pacmeopvl. Mopckasa u npecnaa eooa. buonozuueckue ryncuokocmu:
KpoBb, JuM(a, KICTOYHBIA COK. OKOJOTHYECKHE TIPOOIEMBI  BOIBI.
DNEeKTPONPOBOAHOCTh KaK CBOMCTBO pPacTBOPOB JJIEKTPOJIMTOB (MpaBuiia

0€30I1aCHOCTH C JJISKTPOIIPHUOOpamMu).

Ipaxmuuecxas wacme.

OmnpenencHue ¢ TOMOIIBIO AJIEKTPOIPOBOJHOCTH PACTBOPOB: B KaKOM
XUMHYECKOM CTaKaHe HAaXOAWUTCSA AWCTWUIMpOBaHHas Boja. JlaHel Tpwu
pacTBopa: pacTBOp MOBAPEHHON COJM, PACTBOp caxapa, JUCTUILTUPOBAHHAS

Bojia. OpopmiieHne paboThI.

Hazpanue pacTBOpa Yto Ha6JHOI[a€M (3ar0paeT051 JaMIIO4YKa

WJIU HET)

Kak pacmno3nath: B KakOM CTakaHe — JIWCTUUTMPOBAHHAs BOJa U PaCTBOP
caxapa. JloMKHBI TPENIOKUTH JBa Croco0a: OPraHoJCNTHYECKUN U
BBITIAPUBAHNE.
[Ipoekt «M3roroBneHne caMoOAEIBHOTO TMpuOOpa Uil HCCIEIOBAHUS
AIEKTPOIPOBOTHOCTH PACTBOPOBY

2.1 Maccosaa oOona  pacmeopeHH020  eewjecmea, UAU  HPOUCHMHAA

Konuenmpauusn eeuiecmea 6 pacmeope.

B3pemmBanne. PaznoBechl. HaBecka. MepHas mocyaa (MEpHBIE CTaKaHBbI,
KOJIOBI, IIVUTHH/APHI ).

Ilpakmuueckasn uacme.

[IpuroroBieHue pacTBOPOB MTOBAPEHHOM COJIY 3aJaHHOW KOHLICHTPALIUH.
[IpuroroBiieHrE MUNMYYEro HAMMUTKA U3 MUIIEBOM COJbI, IUMOHHON KUCIIOTHI,

caxapa U acCKOpOMHOBOI KMCIIOTBI: Ka)k[as TpyIIa ONpPENeseT KOIUYECTBO



BEIIIECTB Ha CBOe ycMoTpeHue. CpaBHEHUE U 0OCYXKJIEHUE MPUTOTOBICHHBIX
HAMUTKOB C T.3p. BKyca, (uKcaluu HaOmoaaemMbix 3(GPEeKToB, pacueToB WU

BBIITOJIHCHUSA «HA I'JIa30K», BKCHCpHMCHTaJIBHOﬁ KYJIbTYPHI.

2.8Hacvluennvle u nepecvluyenHble pacmeopbl.

Memoouxka evipawjueanua kpucmannos. Monokpucrami. Kpucrammueckue
Ipy3bl. UTO Takoe «3aTpaBKay.

JleMoHCTpalus NMepPEeCHIIEHHOI0 pacTBOpa aleraTa HaTpusl.

IIpakmuueckas uacmo.

[IpuroToBneHne HaCHIIEHHBIX U NEPECHIIIEHHBIX PacTBOPOB. [Ipurorosnenue
BOJHBIX PAacTBOPOB MEIHOTO KyNoOpoca, XJIOPUAA HATPHUs, Caxaposbl I
BBIpAIIMBAaHUSl KPUCTAJUIOB. BeIpalmuBaHue KpUCTAUIOB U3 pacTBOpa
KAMEHHOM COJIM W WOAMPOBAHHOM COJIK: €CTh JU pasHuna. [louemy mid
BBIpAI[MBAHUSl KPUCTAUIOB KaMEHHas COJIb JIydllle, 4YeM HOJAUPOBaHHAS.
[TonydeHne OKpalllEHHBIX KPHUCTAJUIOB COJIA C HCIOJIb30BAaHUEM MHUIIEBBIX
Kpacurtene. BpIpanuBaHue KpHUCTAUIOB MEIHOIO KyIlopoca W3 BOJHO-

CIUPTOBBIX PACTBOPOB.

3. 3HaKoMHMMCSI C MUPOM HAHOYACTHII
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3.1Mooenuposanue. Monenn B ecTecTBO3HaHMU (TI00yC, KapThl, (huU3HUECKHe

MOJIeNId, OUOJOTHYECKHE MYJISDKU, KpPUCTALTMYECKHE pemieTk). Moaenu

dTOMOB N MOJICKYJ B XUMHH.

llpaxmuueckas yacme.
NsrotoBrnenne Mopenel MoOJEKyd U3 TOAPYYHBIX cpenctB. Pabota

BOOOpaKEHUSI.

3.2Cmpoenue eewecmea. Pazmepor wvacmuy. Hanouacmuuypi.
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IIpoexmuas 3aoaua Ne [. Kak y3HaTh NpUMEpHBIE pa3Mepbl BUTAMUHHOIO
napaxe «YHAEBUT», «PeBUT», ymakoBKM KOTOPBIX DPACIIONOXKEHBI y Bac Ha
CTOJIaX, HE OTKPbIBasi OAHOUEK.

IIpoexmuas 3ad0aua Ne 2. Y Bac Ha cTojnax HaxXOASATCS MEPHBIM LIWIMHID,
KoJsi0a ¢ BOJIOH, BECHI PHIYaKHOTO TUIA ¢ HA0OpOM pa3HoBecoB. lIpennoxure
CHOCOOBI  OMNpENENeHUsI Ppa3sMEPOB MOJIEKYJ BOJBI (IIPAKTUYECKUH U
TEOPETUUCCKUM ).

Bonpoc: OtHOCUTCS 1 MOJIEKyJia BoAbl K HaHoyacTuuaMm? [loyemy BHpyCHI

Ha3bIBAIOT HAHOPOOOTaAMU?

3.3Konnouonvie cucmemvl: nouea, 2iuHa, NPUPOOHblE B00bl, 6030YX ObIM,

MuHepanvl, X1e0, MOI0KO, Macio, Kpoew...Konnouonvie u ucmunnvie
pacmeoper. Ontuyeckue cBoMcTBa: «dddexr Tunpans», «sIBIECHUE
UCKpsAIUXCcs  cioeB».  KoymiomaHble  4YacTHOBI M HMX  Pa3MeEpsblL
Oxcnepumenmanvuas 3aoaua Ne 1. Ha cronax: nazepHas yka3zka U Ja3epHbIA
(OHApUK C KPACHBIM JIy4OM, IBa XUMHUUECKHX CTaKaHa: B OJTHOM 3aBApCHHBIN
MaKeTHK Yasi, B APYroM — uncras Boja. [Iponycture nyd nasepHoro poHapuka
yepe3 CcTakaHbl. B KakoM cTakaHe, MO-BallleMy MHEHHUIO, HaxOJIUTCA

KoJUTouIHas cuctema? Ha yeM OCHOBBIBAETCS Ballle MPEAIIOI0KEHUE?

IOxcnepumenmanvuas 3aoaua Ne 2. Bam BbIaHbl pacTBOPHI alleTata CBUHIIA
Pb(CH3COQO), wu wmomuma kamus Kl, mratuB ¢ mpoOuUpKamu, CIIHPTOBAs
ropesnka, npooupkoaepxkarenb. B mpoOupky Hanedte 2 mu pactBopa Kl
(BeicOoTOM 2 cM) u 3atem mpuiedte 2 Mma pactBopa Pb(CH;COO),
OO0pasyercs xkenTblid ocanok. Harpelite mpoOUpKy 10 pacTBOPEHHs OCaIKa.
3aTeM oxjaauTe MPOOUPKY OKOJIO 2-3 MUH U MOMEIIAEM B COCYJI C XOJIOTHON
neasHOW Bomou. Uto Habmomaere? UTO MPOUCXOIUT TPU BCTPSXUBAHUU
npooupku?

Wtaxk, BBl TOJIBKO YTO OOHAPYXKWIN Pa3IMUUEe MEXYy HCTUHHBIMU PacTBOPaMHU

U KOJUIOMJHBIMH PAaCTBOpPAMH. B IIOCJICOAHNX BbI Ha6J'IIOI[aJ'II/I IIPOABJIICHUC
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ontuyeckux dpdexToB: «pdexkr Tunmans» (dkcm. 3aa. Nel) u «saBiIeHHE
UCKPSAIIUXCS CI0eB» (IKCI. 3a71.Ne2).

Bonpoc: Kak noka3aTe, 4TO MBUIBHBIM PAacTBOP SBJISIETCA KOJUIOWIHOM
cuctemoii? (Ilo paccestHuro cBeta B pacTBope -KoHyc TuHpmans).

UTO MpOUCXOTUT €CIM B MBUIbHBIA PacTBOp J00aBUTH MOBAPEHHYIO COJIb?
(ITpo3paunblii mpexae pacTBOp PE3KO MYyTHEET, O0Opa3yloTcs KpYIHbIE
XJIONbSA). 3HAKOMCTBO C SBJICHUSIMU KOATryJISIIIUU U BbICAIUBAHUSI.

IIpoexmuas 3a0aua Ne 1.]]Ba yueHHKa NPUTOTOBUIN CMECH U3 PACTUTEIBHOTO
Maclia U BOJbL: JI00aBUB MOJIOBUHY 4YailHOM JIokkH Macia B 200 mu1 BOJBL
OnuH U3 HUX YTBEPKAAET, YTO MOJYYEHHAss CMECh SIBIIIETCS KOJUIOUIHBIM
pacTtBOpoM, a aApyroit 3To orpunaetr. Kro npas? CBoM OTBET WILTIOCTPUPYHTE
cHUMKaMH Ha MoOmibHOM Tenedone. (I[IpaBrl 00a yueHuka. Bee 3aBUCUT OT
0COOEHHOCTEN NpUroTOBJIEHMsSI cMecH. Eciu mpocto pa3Mmemiarb Mmacio B
BOJie, TO KOHyCc TuHpmans He HaOmomaetcs. Eciu ke akTUBHO B30aiThIBaTh
CMECh B TEYEHHE HEKOTOPOTO BPEMEHH, TO CMECh MYTHEET U B TaKOM
pacTBOpE XOpOIIO BUJEH KOHYC PACCESHHOTO CBETa, TO €CTh MOSIBISIOTCA
MEJKOAUCIIEPCHBIE YACTHIIBI KaIeJIeK Macia).

BbiBoA: KOJUIOMAHBIE PacTBOPHI MOYKHO OOHAPYKUTH MO ONTHYECKOMY TECTY
«Pdexr Tunpans», KOTOPbIA OOHAPYKUBAETCS, €CIIM KOJIJIOMIHBIE YACTHIIBI

HC IIPCBLIMIAIOT AUAIIa30H HAHOPA3MCEPOB.

3.4Memoobl u cpedcmea IMnUPUUECK020 UCCEO06AHUA.

Ha npenpinymmx 3aHATHSAX Bbl  BBIMOMHSIM OKCIEPUMEHTANBHBIE U
NpOeKTHBIC 3amadd. Kak BbI Jymaere, KaKMe METOJBI HCCIICIOBAHUS BBI
WCTIOJIb30BAIIN?

1. HaGmonenue. 2. Dxcnepument. 3. M3mepenue. 4. CpaBHeHHE

BcnomanTe 3amanus, MpOCMOTPUTE CBOM 3aIllMCH U IPOKOMMEHTHPYHTE MX C
TOYKH 3PEHHS HCIOJb30BAaHHBIX METOJOB HccienaoBaHus. Yem BbI

I10JIB30BaJINCh, YTOOBI PCIINTDH IMOCTABJIICHHYTO IICPEA BaMU HpO6JICMy.



llpoexmnas 3ad0aua Ne 1. Haiigute, yeMy paBHa IUIOTHOCTH aJIOMUHUEBOU
(GoJIbrM M METHOM WM CTaIbHOM OOJIBAHKU HEMPAaBWIBHOU (DOPMBI, KOTOPHIE
JeXaT Ha BalllMX cTojiax. et oocyxaeHue.
JIOJDKHBL TIPEUIOKUTHh IUIAH PEIICHUS 3TOW 3aj]ayd, OMNpPENCNIUTh KaKue
HE0OXO0IUMBbI U3MEPUTEIIbHBIE PUOOPHI IJIs1 PEIICHUS] TOM 3aJauH.
CpaBHUTH HAICHHOE 3HAYEHUE IUIOTHOCTU ATIOMHUHUS, MEIU WU CTAIA CO
CIIPABOYHOU BEJIMYMHOM.

3.5Kax cmenenv uszmenvueHnocmu enuAemM HA  OOWYI0  HIAOWLAOD
conpukacaroujuxca yacmuy. OObEMHbIE B3PbIBBI HA MYKOMOJBHOM 3aBOJIE,
JIPEBECHO-CTPY>KEUHOM npeanpusTuu. [louemy Heab3si UCMOIb30BaTh OCH3UH
JUISL pO3KUTa APOoB. BCIOMHUTE «UTO TaKOE€ MIIOMIAbY, «EIUHUIIBI U3MEPEHUS

10 aam» .

lIpoexmuas 3a0aua Ne 1. 'Y Bac Ha cronax Haxonaarcs nu0O0 KyOuk PyOuka,
anbo ManeHbKas yINakKoBKa caxapa-padunana. Halimure momanp 1enoro
KyOHMKa U OOIIIYIO IJIOMIAlb 9 MaJbIX KYOMKOB, U3 KOTOPBIX COCTOUT OOJIBIION
KyOWK; WIM IIEeTIOW YMaKOBKM caxapa M OONIyI0 IUJIOMIAJbh BCEX KYyCOUYKOB
caxapa B ymnakoBke. CpaBHUTE 3HAUEHHUs IUIOIIAAM LEIOW (QUIYypbl U
CyMMapHOM Mromaan ee yacred? Kakyr 3aKOHOMEPHOCTb MBI MOXKEM
Ha0MoAaTh?

3.6Hanoo6vekmol u 00ycn061eHHOCMb UX YHUKAIbHBIX CBOUCME DPe3KUM
yeenuyeHuem niaouwiadu noGEpxXHOCmMU Yacmuy: HaHOYACTULIbI, HAHOTIJICHKH,
HAaHOBOJIOKHA,  HAHOTPYOKHM, HAHOILIAPUKH, JEHAPUMEPBI,  LEOJUTHI,

KBAHTOBBLIC TOYKH.

Ilpoexmuas 3aoaua Ne 2. Yxo mocsi umeeT manuny 12-13 MM, a gacTuia
marHetuta Fe304 — 20 um. YBenuusbte ux B | mummapna pa3. C xkakumu
o0BeKTaMH BbI TeNeph OyzeTe ux cpaBHuBaTh? Kakue ¢puznueckre BETMIUHBI

W3MEHSIOTCS MPU U3MEHEHUH JTUHEHMHBIX pa3MepoB?
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IIpoexmnasn 3a0aua Ne 3. CkoabKo nUCTOB Oymarn A4 BoilneT B CTakaH
oobemoM 100 mu?

Kaxnoii rpynne BbigaHbl JIUCTHI Oymaru A4 U XUMUYECKHE CTaKaHbl 00bEMOM
100 mn. Kaxxmas rpyrima uieT OTBET Ha 3TOT BOIPOC.

[IpeayiaraeM MoMoIlb: COMHUTE JIUCTHI B KOMOK. CKOJIBKO KOMKOB OyMaru
BOIIJIO B OJIUH CTaKaH?

Haiimute mmomans oTaenbHoro mnucta A4 W 1Ulomags MOBEPXHOCTH
XMMHUYECKOTO cTakaHa. Haiinure cymmapHyro IO p KOMKOB OyMarw,
HaXOISIIINXCS B cTakaHe?

JlenaroT BBIBOJI: OHA OKa3aJlaCh 3HAUYMUTEIHHO OOJIbIIE TUIOMIAAN TOBEPXHOCTH
CTaKaHa.

Kakum 00pa3zom MbI yBEIHMUUIM CYMMAapHYIO IUIOIIA/(b MOBEPXHOCTH OyMaru?

(YmensbiennemM o0beMa 0JIHOTO JIUCTA)

3.7THanoo6vekmol u 00yCcl08/1€HHOCHb UX YHUKAIbHBHIX CEOUCME DPEe3KUM

yeeauuenuem nﬂomadu noeépxHocmu wacmuy,: HAHO4aCTHUIIbI, HAHOILJICHKH,
HAHOBOJIOKHA, HaHOpr6KI/I, HaHOIIAPHKH, ACHAPUMCEPHLI, O COJIUTHI,

KBAHTOBBIC TOYKH.

IIpoexmuas 3aoaua Ne 4. Haliaute miomaab CBOEH yepenHOW KOPOOKH WU
CpPaBHUTE €€ C IUION[a/IbI0 MOBEPXHOCTU OOJBIIMX MOJYLIAPUA M YepernHOu
kopobku, ecim S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, rue r=C/2x.
OObsicHeHue: Oonplias IUIOW@AAL OONBIIMX MOJYWIApU  OOBsACHSAETCA
HAJIMYUEM MHOTOUYHMCIIEHHBIX CKJIa/I0K.

Oxcnepumenmanvhas 3adaya. Ha cronax HaxomsaTcss — cTajbHas KHOIIKA,
KEJIe3HBIH TBO3/Ib, KYCOUEK MEIHON MPOBOJIOKH, MEIHAs CKpEIKa, TPaHyIIbl
AIIOMMHMSI M 1IMHKA, IITAaTUB C MpoOHpKamu, coyisHas kuciota. [lomecture
NpeJIOKEHHBIE Tela Ha THO MPOOMPOK M J00aBBTE 3aT€M COJISIHYIO KHUCIIOTY
(BbICOTA CTOJIOA KUIKOCTH MPUMEPHO 1,5¢M).

Onummre, 4TO BbI HAOMIOAAETe B KAXKI0W U3 IPOOHPOK.



3HAKOMCTBO C QJICKTPOXUMHUUCCKUM PAIOM HaprDKeHI/Iﬁ MCTAJIJIIOB.

HazBauue o0beKkTa HasBaunmue Yro HaOI0OqaeEM | JleBee nnm
MeTaja, u3 npasee
KOTOpOTO OTHOCUTENbHO
cIejaH 00BeKT H, B 31/Xx1Mm
pagy

BriBOoaI: C KMCIIOTOM B3aUMOJEUCTBYIOT METALIBL: ..........

C KUCJIOTOM HE B3aUMOJECHUCTBYIOT METAILIBL: ........
- 3aganue no yueOHUKy M.A. AXMeToBa: 03HAaKOMBTECH C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJIKHYJTUCh TMpoTHBopeuueM?  Menp u cepebpo B
HAHOCOCTOSTHUSIX CIOCOOHBI B3aMMOJCHCTBOBATh C KHUCJIOTaMH. Y BEIHMYCHHUE
IJIOIIAIM TTIOBEPXHOCTH PEArupyIONIUX YACTHUIl BIIUAET HE TOJBKO Ha CKOPOCTh
peakiuu (00beMHbBIE B3PBIBbI), HO M Ha XapaKTep XUMUYECKUX CBOMCTB.

[IpoekT «B nonckax KOJIOUIHBIX PACTBOPOBY

4. XuMusl Ha cTpaxe 310POBbSI.
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4.1 Hoo. Boszonka iioda. Hoo uz anmexu.

Ipaxmuueckas wacmeo.
N3roroBiieHre MOAEIM MOJIEKYJBI HOJA. OnekTpoHHasi, rpaduyeckas
dbopmyna itona

[IpoekT «OOHapykeHHe KpaxMasa B IPOAYKTaX MUTAHUS.

4.2 «Mapzanyoekay. Ilepmanzanam kanua. Mapranenm ©W €ro CTEICHH

OKHUCJICHUA

IIpakmuueckas uacmo.
OnpeneneHrne MacCoOBOM 10JIM KUCIOPO/ia B MOJIEKYJIE€ IepMaHraHaTa Kajusl.
PacueT oTHOCUTENBHOM MJIOTHOCTU KUCIOPOA MO BO3AYXY.

COopka npudopa Jy1si MOTydeHUs KUCIOPO/ia METOI0M BBITECHEHHUS BO3/IyXa.



OKcnepuMeHT: cOopka MNpubopa i pa3loXKEHUs IepMaHraHata Kajus.
KauecTBeHHas peakiusi Ha KUCIOPO.
[[BeTHBIE peakUWMW C MEpPMAHraHaTOM Kanus (Hamp., IE€pMaHraHaT Kajlus U
CyabGUT HATPHS, JIp.)

4.3Ilepexucy 600opoda. Ceoilicmea u npumeHeHue HEPOKCUOA 6000PO0aA.

CreneHb OKHUCIICHUS KHCJIOPpOJa B MOJICKYJIC IICPOKCH A BOAOPOAA.

Peakiust pa3noxenus nepokcuaa Boaopoja. Kak mpoBectr SKCIIepUMEHT.
Karanuzaropel. Oxcun mapranmna (1V), dbepMmeHT karanaza — KaTalu3aTopbl
pEeaKUuU Pa3IOKEHHUS.

lIpakmuueckas uacme.

Oxcun mapranma (IV): HanmucaTh GopMyITy BEIIECTBa M ONPEACIUTh CTCIICHD
OKHCJICHUS.

Tpu mpoOUpKH, B KaXKIO0M HAXOIWUTCA HECKOJBKO MJI alTEYHOW NEepeKucu
BOI0poza. Bo BTOpyto U TpeThio MPOOMPKH OMECTUTE COOTBETCTBEHHO OKCH/]L
mapranna (IV) (Ha xoHUMKe mImarens) U CBEXKEHATEpThld KapTodenb (Ha

KOHYMKE IIITaTesIs).

Homep nipobupku | Uto nobaBuim Yrto Habmomaem

Hamucate ypaBHEHUE peaKIuu ¢ 0003HAYCHUSIMHU YCIIOBUM €€ TPOTeKaHUSI.
[Ipoucxoautr nu peakiusi B mepBoil mpodupke? I[lpenmoxxkure mpubop mss
TIOJTYYCHHS BOJIOPO/Ia TIPH Pa3JIOKCHHUH IMEPOKCH A BOJAOPOIA.

4. 4AAuemuncanuyunosan kKucioma. Ackopbébunoeasa kucioma. KUCIOTHOCTH

cpeasl. pH — MHAMKATOPBI CBOMMHU PyKaMH.

Ilpakmuueckas uacme.
Onucanue bu3nIecKux CBOMCTB. [Tpurorosienue pacTBOpOB
aleTUJICATUIIMIIOBOM U acCKOPOMHOBOM KHCIOT. J[lelicTBME WHIMKATOPOB

(benondranenna, makMyca 1 METHJIOpaH)Xa) HAa UX PACTBOPBHI.



WHJIAKATOPbI ALEeTHIICATUIIIOBAS AckopOHHOBAas KHCIO0TA

KHCJIOTa

Jlakmyc

denondranenH

MCTHJIOPAHK

[IpurotoBienue orBapa KpacHoil kamycTel. HaOmroneHue u3MeHEHUs IBeTa
OTBapa B pa3HbIX pacTBopax (yKCycCHas, JIUMOHHAasl, aCKOPOMHOBAsI KUCIOTHI,

IMOBAapCHHAaA COJIb, I'a3UPOBAHHAA BOJA, HaHIaTBIpHLIﬁ CIIMPT, MUOICBaA coza,

pacTBOpP MbLjIa U CTUPAIBHOTO MOPOIIKA).

B3aumopeiicTBue ackopOMHOBOM KHUCIIOTHI ¢ o0M. Bonpoc: 11t Kakux nesnen
MOKHO HCHOJb30BaTh 3Ty peakuuio? (A oOHapy>KeHusi acKopOMHOBOU

KHCJIOTBI B IPOAYKTAX HI/ITaHI/IH).

1 pearent 2 peareHT Urto HnabmomaeM TIpu  HX
acCKOpOMHOBas 5 ()i B3aNMOICUCTBUHU

KHCJIOTa

duznyueckue dusnyueckue

CBOICTBA: CBOMCTBA: .........
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4.5«3enenka» unu Opuniuanmosslii 3eienwvtii. 1{BeT TOPOIIKOOOPA3HOTO

6pI/IJ'IJ'II/IaHTOBOFO 3CJICHOTIO. HpaKTI/I‘ICCKOG SHAYCHUC U IMOJTYUYCHHUC.

IIpakmuueckas uacme.

duznueckre cBOMCTBa OPUILIMAHTOBOTO 3€JIEHOTO

Kak pgoka3zaTh NOANMHHOCTH OpWIUIMAHTOBOTO 3eneHoro. IlpoBeneHue
MOCJIEIOBATEIBHBIX PEAKIIMA B OJTHON MPOOUPKE C OPUILITMAHTOBBIM 3€JICHBIM:
BHauaje B MPOOUPKY M00aBUTH KOHIEHTPUPOBAHHOW COJITHOW KHCJIOTHI, a
3ateM pactBopa 1enoun NaOH. Odopmienue paboThl 1O  CBOEMY
YCMOTPEHUIO. 3areM  OOCyIuTh: Kak 3aUKCHpOBaNIM  pPE3yJbTaThI

AKCTIIEpUMeEHTa (M3MEHEHHE 1BETa, BBIMIaJICHUE 0CAJIKa).




[IpoekT «MOKHO JIM UCIIOJIB30BaTh OPHIITTMAHTOBBIN 3€JEHBIA KaK HHIUKATOP

KHCJIIOTHOCTHU CPpCAbD»

4.6 «MbvLno yyoecnoey: X034MCTBEHHOE U TyaJIeTHOE, )KUJIKOE U TBEPOE.

IIpakmuueckas uacme.

JleiicTBre MaKMyca Ha pacTBOP MbLJIa, pACTBOP CTHPATHLHOTO TTOPOIIIKA
(moKa3aTenbCTBO WIEJIOYHOTO XapakTepa MOIOIUX cpeAcTB). HW3yuenue
ATUKETOK TBEPAOrO0 W JKUJKOrO MbUIA (pa3inuve B XHMHUYECKOM COCTaBe).
PactBopeHue wMmblIa B IKECTKOM W AUCTUIUIMPOBAHHOW Boje. Oddext
Tunpans.

[Ipoext «MbL1OBapeHuE»

5. Xumusa numu
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5.1Caxap, Kpaxmai, yeuirojiosa —podcmeelmuku 2JIIOKO30bl.

Uro Takoe guaber. [nukemuyeckuil WHACKC NPOAYKTOB IHUTAHMUS.
XUMUYECKHE MOJICIACTUTENIN U UX KOBAPCTBO.

llpaxmuueckas yacme.

Onpenenenre MPOAYKTOB C BBHICOKUM TJUKEMHUYECKUM HWHJIEKCOM (paboTa C
Ta0IuIei).

OmnpenenseM MoOACIACTUTENU: acapTam, copour .... (Pabora ¢ aTukeTkamu.
OneIT:  B3aMMOJCHCTBHE  TIJIOKO3BI ¢ ruapokcuaom  Mmemu  (l1),
CBEKETPUTOTOBJICHHBIM.

HccnenoBanne W3MEHEHHUsSI COJIEPKAHUS TIIIOKO3bI B KPOBU  IOCIE
cOanmaHcupoBaHHOTO obema W mocie  ynorpebnenus  dactdyna:

KHUPHUCHIKOB,YUIICOB, CIIAAKUX I'a3UPOBAHHBIX HAIIMTKOB.

S.2Anwomunuii: eenukuii u yycacuotii. IloueMy He cleIyeT IOJIb30BaThCA

amomuHueBor mnocyaon? ComnepHuk kanpuus.  Octeonopo3. Mertaisl

KOHCEPBHOI OaHKH.

Ipaxmuueckas paboma.



CBoiicTBa aIFOMUHUS U 00JIACTH NPUMEHEHHUS aJFOMHHHS HAa OCHOBAHHH €TO
cBOMCTB (moBTOpeHue). CoCcTaBUTh TAOJIHITY, KJIACTEP HUJIU CXEMY.
[IpoBeneHre XMMHYECKUX pEaKIUH, XapakTepu3ywouux am@oTepHbie
CBOMCTBA COCJMHCHMI aJTFOMUHUS.

OmrpIT 1. ATroMuHHH U CONIHAS KUCIIOTA.

OmnpiT 2. Xn0pua amOMUHUS U TUAPOKCUL HATPUS

Omnpit 3. ['uapokcua ATIOMUHUS M COJISTHAsT KUCJIOTA

OnpiT 4. 'mapokcu aTfOMUHUS U TUAPOKCH] HATPUS

Ha3zBanwue onbiTa Yrto HaOmI01aEM YpaBHEHHE XUMHYECKOW pEAKIINU
BeiBOM: .............
[Ipoekt «Ee BenmnuecTBO — KOHCEpBHAs OaHKa: 3KCIEPUMEHTAIBHOE

OIpCACICHHUC MCTAJIJIOBY.

5.3¥kcycnaa kucnoma. CTONOBBIM YKCYC, YKCyCHasi JCCEHIUA, JIeJsHas

YKCyCHasl KHCJIOTa: B 4eM pasHuua. CBOICTBA yYKCYCHOM KHCIIOTBI U €€

npuMmeHeHne. GU3noI0rnYecKoe BO31CMCTBUE KUCTOTHI.

IIpakmuueckas paboma.

CocraBicHUE TOHATUWHOW CXEMBI: «UYTO S 3HAK0 00 YKCYCHOH KHCIIOTE»
(MHIUBUYATBHO, IUOO B TPYIIIE).

Pacuer koHUEHTpaIKy KUCIOThI IPU €€ pa30aBiIeHUU.

KucnoTtHOCTh pacTBOPOB MUIIEBOM COJIBI U YKCYCHOM KHCIIOTHI.

["amenue nuieBon coapl YKCYCHOM KACIOTOM: TPU3HAKA XUMHUYECKON
peakiuu (BbIICICHUE Ta3a, PE3KOe yBeJIMYeHHEe 00beMa PEaKIMOHHOM cMecH).
[ToBTOPHUTH pEaKLMIO TallleHus COAbI C UCIOJIb30BAaHUEM MHAMKATOpa (Hamp.,
OTBapa KpacHOKOYaHHOW kamycThl). [lns dero Heob6XxoaumMo ObLIO
MIPUMEHEHUE UHIUKaTOpa?

OOpaTtuTh BHUMaHUE, YTO BBIJICJICHUE Ta3a YaCTO COMPOBOXKIAETCS

yBeJIUYEHHEM 00beMa peakimoHHoi cMecu. Kakue mepbl peiocTOpOKHOCTH



HY’KHO COOJIFOJIaTh MTPU MPOBEJECHUN TAaKUX PEAKIUN?
5.4«Conenaa nawa sycu3nvy (IOBApEHHAs COJIb, MOTAIl, TJIyTaMaT HaTpPHUA.......

riiayoepoBa coJib, MEJIHbIN Kynopoc...... )

[InmeBass coma, muTheBas cOJa, KaJblMHUPOBAHHAS COJlAa, KayCTUYECKas
coJa: OOMHAKOBBIC WJIM pa3HbIC BellecTBA. KauecTBEHHbIE PEAKIINY B XUMUHU.
IIpakmuueckas paboma

OnpenenuTh: Kakoe W3 BEHIECTB (MHILEBas COJla, KayCTHYecKas Coja,
KaJIbIIMHUPOBAHHAS COJIA) SIBJSIOTCS COJISIMU YTOJIBHON KUCIIOTHI.

Omnpit 1. [lelicTBUE MHIUKATOPAMU.

Omnpit 2. JlericTBUE Ha PaCTBOPHI MUIIEBOW M KayCTHUYECKOW COJbI YKCYCHOU

KHCJIOTBI

HazsBaunwue omnkiTa Yro HabIIODaEM BriBoj

BeBOm: ..........

[IpoBeneHne OMBITOB MOATBEPKAAECT, YTO MUILEBAS COAA, KaIbIIUHUPOBAHHAS
cola — 9TO coyM cllaboi yrojdpHOM KHCJIOTBI, a KayCTHYecKas coja —

pacTBOPUMOE OCHOBAHHUE.

OO6cynuTh, Kak J0Ka3aTh OMNBITHBIM ITyT€M, YTO NHUIIEBas COAA SIBISETCS
KHUCJION COJBIO.

5.5Bpe0 numpamoe: mu¢h unu npaeda. Ilonp3a HUTPATOB: BaKHEUIIHE

MUHEpaJbHbIC YI00peHus Kak UCTOUHUK a3oTa. KpyroBopor azora. [louemy
BEHEpUHA MYXOJOBKA MOEIAeT HACEKOMBIX (TaK OHA BOCIIOJHSAET HEI0CTATOK
a3oTa B OOJIOTUCTHIX MecTax). HuTpaTsl B KauecTBE MUILIEBBIX KOHCEPBAHTOB.
Kaxkue npeBpaiiieHnsi IpOUCXOASIT C HUTpaTaMU B OpraHu3Me 4esioBeKa. A30T

H €T0 CTCIICHHU OKUCJICHUA.

Ilpakmuueckasn uacme.
OnpeneneHne MacCoOBOM JOJIM a30Ta B KAJIMHWHOW, HATPUEBOW U aMMOHUMHOU

cenutpe. BoiBoA: Kakoe u3 HUX OoJiee IIEHHOE a30THOE yI00peHue.



[Ipoekt «BausiHue a30THRIX YIOOPEHHI Ha POCT CasKeHIIEB (hacoim.

6. Pabota Hajg npoekTamMm — 5 4

1.

Oman 6bl60pa memysl, NOCMAHO6KU YéeJll, 3a0a4 UCCAe006aAHUSL .
Oman 6v106UINCEHUSI 2UNOMESBI.

Oman niaHuposarusd  nynu oocmudicerus leeﬂelj UCCTIe008AMENbCKUX

(npoexmuulx) pabom u 8b100pa HEOOXOOUMO20 UHCIPYMEHMAPUSL.

Oman nposedeHus YyuebHO20 UCCNe008AHUL (NPOEKMHOU pabomsel) ¢
NPOMENCYMOYHBLIM — KOHMPOAEM 34 XO0OOM GbINOJHEHUS U KoppeKyueu

pe3yibmamos.

Oman ogopmnenus, npeocmasienus (3auwumol) NPOOYKMA NPOEKMHOLU

pabombi

KaJ'leH}IaDHO-TeMaTI/I‘-IeCKI/Iﬁ IIJIAH IIPpOrpaMmMmbl BHeVDO‘IHOﬁ ACATECJIBbHOCTH

«Hayruaye»
Ne Ha3zBanue pazgena (Tema 3aHATHA BceroTeopHHHpaK-I/Icno.ﬂwyeMoe
/1 4acoB THKA 000py/10BaHUE
Pa3nen 1. BBoanoe 3anaTue. 1
1 |Beenenue. (24.) MecTo XUMKH B 2 1
€CTECTBO3HAHUH

27




Pasznea 2.

JKCNePpUMEHTAIbHbBIE
OCHOBBI XUMHH. (84.)

Bemecrtsa. IIpuemsl
oOparieHus C
BEILIECTBAMH.

[IpaBumia Ge3omacHOM
paboThI npy
MIPOBEICHUU
AKCIIEPUMEHTA.
TexHuka
71a00paTOPHBIX
paborT.

HarpeBarenbHbie
PUOOPBHI.

YucThle BEIECTBA,
0Cc000 YHCTHIC
BEIIICCTBA.
[Tpumecu. Cmecu.

MeToabl MO3HAHUS B
CCTCCTBO3HAHHNU.

Bona. PactBopsl.
Mopckas u npecHas
BOJIA.
buonornueckue
KUJKOCTH

MaccoBast 1075
PAaCTBOPEHHOTO
BEIIeCTBa, UJIN
MPOLICHTHAS
KOHLICHTPALUS
BEIIICCTBA B
pacTBope

Haceienusie "
MEPECHIIICHHBIE
pacTBOPBI.

JlaTunk
HIIEKTPOIIPOBOJIHOCTH,
1 poBoit
MHUKPOCKOTI

JlaTynk TemnepaTypbl
[JIATUHOBBIN

J[aT4nMK ONTHYECKON
MJIOTHOCTH

[{udpopoii
MUKPOCKOTI

Pasnen 3.
S3HAKOMUMCSH

MHUPOM HAHOYACTHUIL

(8u.)

(&)

MoaenvupoBaHue

CTpoeHue BelecTna.
Pa3Mmepsl yacTuil.
HanouacTuisl

Komnonaasie
CHCTEMBI: TTI0YBa,
TJIMHA, IPUPOJIHBIC
BOJIbI, BO3/yX JIbIM,

MUHEPAJIbI, XJ1e0,
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MOJIOKO, MacJo,
KpoBb. .. Koyumongaeie
1 UICTUHHBIE
[pacTBOpPBI

MeTo/bI M CpelicTBa
AMITUPUIECKOTO
MCCJIEIOBAHUS

Kaxk cterneHn
N3MEJIbYCHHOCTH
BIIMSECT Ha OOLIYIO
TUIOIIA/Th
CONPUKACAIOITUXCS
YACTHI]

HaHOOOBEKTHI u
00YCITOBJIEHHOCTh HX
YHUKAJIbHBIX CBONCTB
PE3KUM
YBEITHYCHHEM
1JI0I1[a 1
MOBEPXHOCTH YaCTHII

Pa3znean 4.
XuMHS HA CTPaxe
310pPOBbsi. (64.)

Mon. Bosronka
vona. Mon n3 anrexu

«MapraHioBkay.
IlepmaHranar kanus

[Iepexucey Boopoaa.
CBoiicTBa 1
[IPUMEHECHHUE
[IEPOKCUIA BOJIOPOAA

AIIXP

AlleTHICATIUIMIOBAS
KICJIOTA.
AckopOuHOBas
KHCJIOTa

[Tpubop ms
MOJIYYCHHS BOJIOPOJIa

«3EeJIEHKa» WIH
OpUIITMAHTOBBIN
3EJIEHBIN

«MBLI0 4yJIECHOE

Jlatuuk pH

Pa3nea S.
XuMuA NULIIHA

(5u4.)

Caxap, kpaxmar,
[EJTI0JI03a —
POJCTBEHHUKHU
[JTFOKO3bI

ATIOMUHWN:

BEJIMKUU U YKACHBIN
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YKCyCHAasi KUCI0Ta

«ConeHas Hara
SKU3HBY

Jlatunk pH, natunk
BIIEKTPONPOBOAHOCTHU

Bpen Hutpatos: Mud
VI TIpaBJia

JlaTunk
PIIEKTPOIIPOBOAHOCTH

11

Pa3nea 6.
Padora Han
MPOEKTAMM.

(54.)

6. Oman  ewibOpa
membl,
NOCMAHOBKU
yenu, 3a0a4
UCcne008aHuUsl .

7. Dman
B8bLOBUNCCHUS
2unomesol.

8. Dman
NIIAHUPOBAHUS
nymu
oocmudiceHus
yenet
UCc1e006amenbeK
ux (npoexmuvix)
pabom u evlbopa
HeobxX00UM0o20
UHCmMpymenmapu
.

9. Oman
nposeodeHs:
yuebHo2o
ucciedoB8anus
(npoexmmou
pabombt) C
NPOMENCYMOUHDL
M KOHmMpoOLeMm 3d
X000M
BbINOJIHCHUS u
Koppexyuei
Dpe3yibmamos.

10. Oman
ogopmnenus,
npeocmasieHusl

(3awumot)
npooykma

NPOEKMHOU

30




pabomol

NTOI'O:

34

18

16
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