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BTOPOI'0 IIOKOJICHHS:
1. IlpumepHas ocroBHas o0pa3oBarensHas TIPOrpaMMa  OCHOBHOTO 00Imero o6pa3oBaHs (omobpena pemnrenuem
enepansHoOro yue6Ho-MeTo mHYECKOrO 00beIMHEH S 110 06IIEMy o0pazoBanuio

2. ITucemo Muno6pHayku ot 28.10.2015 . No 08-1786 «O pabouux [IpOrpamMMax y4eOHBIX IIPEeIMETOB;

CIEYFOIINX NPHUHIINIIAX:
- lpunyun nayynocmu (3HaHMS OCHOBAHbI Ha 06BEKTUBHEIX HayYHBIX (aKTax).

- llpuryun nocnedosamensnocmuy 1 cucmemamuinocmu (06y4eHre OT MPOCTOro K CIOXXHOMY, «OT HE3HAHUS K 3HAHUIO, OT
HEYMEHHUS K yMCHHUIO»).

- Hpunyun naznsdnocmuy (ocymecTBIeH e CBA3M MEXIY KOHKPETHBIM B a6CTPaKTHEIM).

- lpunyun ocmeicnennocmy (eperoC uMeroIUXCs 3HAHMI B HOBYIO CUTYaIIHIO).

- Ipunyun cosnamenvuocmuy 1 akmueHocmu (IpUMeHEHHe 3HAHWH Ha IIPaKTHKe).



AKTyanbHoCTH pOrpamMmbI 00ycIIOBJIeHa TeM, 9TO B Y4eOHOM ILIaHe IpeamMery «XuMHI» OTBEISHO BCEro 2 yaca
B Henenmro (8 kiacc), uto maer BOSMOXKHOCTE C(OPMHPOBATE y YUAIUXCS JTHIID Ga30BEIC 3HaHUA 10 mpeamMety. B Toxe
BPEMA  BO3pacT 7-ro,8-ro Kimacca smisercs BOXHBIM IS IIPO(ECCHOHATBHOrO CaMOOIpeNeNeHUs IIKOIHPHHKOR.
Bosmoxno, uro IIPOCHYBIIHHCSA HHTEPEC K XHMHUH MOIKET epepacTu B Oyaymtyio npodeccuro.

AKTyallbHOCTL NaHHOM IIPOrpaMMBI COCTOMT B W TOM, YTO OHA4 HE TOJILKO AAeT BOCIUTaHHUKAM TPAKTHYECKHE
YMEHHS ¥ HABBIKH, GOPMHPYeT HavdallbHEL} OTIBIT TBOPYECKOH JEATENBHOCTH, HO M Pa3BUBAET HUHTepeC 00yJaroIerocs
SKCIICPHMEHTY, Hay4YHOMy TIOMCKY, CIIOCOOCTBYET CamMOONpeneIeHHIO YHaIMXCA, OCO3HAHHOMY BEIOOpY Hpodeccuw.
Y4ammecs cmoryt ma IIDAKTHKE HCIIOJIB30BaTh CBOM 3HAHUS Ha YPOKaxX XUMHH U B OBITY.

Ilenarormyeckas [eJIECO0Opa3sHOCTL 3aKiIIoYaeTcsi B TOM, 4TO 0a30BBIi Kypc MIKOJBHOL IIPOrpaMMBbI
peNyCMaTpuBaeT mpakTUYeckue paboTEl, HO HX sBHO HENOCTaTOMHO, HYTOOBI 3aWHTEPECOBaTh yYANIHXCS B
CaMOCTOATENBHOM IIPpUOOpeTeHHH TCOPETHHMECKUX 3HAHUA U MPaKTUYECKUX YMEHHUH M HABLIKOB. st sToTO B Kypc
«IlepBsle mary B xuMuIO) BIJIIOYICHBI HauboJIee SApKHe, HArTAHEIE, HHTPUTYIOIIUE SKCTIEPUMEHTEI, CIIOCOOHEIE YBIETh K
3aHHTCPECOBATH yUaIMXCsl IPaKTHYECKOH HAYKOU XHUMHUEHA.

B pamkax Hammomansmoro Iipoexta «ObpazoBanmey cozmanme [ICHTPa €CTCCTBEHHO-HAYYHOH HaNMpaBIeHHOCTH «Touka
POCTa» TosBommio BHempuTH B TporpamMmy NUQPOBYIO TaGOPATOPHIO M KAUECTBEHHO U3MEHHUTE MPOLECC O0ydYeHHsI
XUMHH.

Konmuuecrpenurie OKCTICPUMEHTBI IO3BOJAT MOJYYaTh AOCTOBEPHYIO HHQOPMALHMIO O NPOTEKAHHH TeX MIH WMHEIX
XUMHYECKHX MPOLECCaX, O CBONHCTBAX BemecTB. Ha ocHOBe monydeHnsIx SKCICPUMEHTANIBHBIX JaHHBIX 06yYaeMble
CMOI'YyT CaMOCTOSTENBHO MeNaTh BBIBOZIBI, 0000IIATE PE3yNIbTATHI, BBIABIISTE 3aKOHOMEPHOCTH, 4TO OJHO3HAYHO GyHeT

OEOOO@OHwomew ITIOBBILIIEHHUTO MOTHBaIUU O@v\ﬂmmﬁm IITKOJIBHUKOB.



Menn mporpammer:

@O@gﬁﬁowmmﬁm Y yuamuxcs HAYYHBIX MPEeJCTaBIIEHUI O XHMHUH B IIOBCEIHEBHON >XH3HH HYCJIOBEKa 4epes

NpobyXJeHne uHTepeca u PasBUTHE NPOGECCHOHANBHBIX CKIOHHOCTEI K IIPEIMETY XHUMUS.

3agaum:

Ob6pa3zoBaTenbuble:

PacCIlpUTE KPYTo30p y4aIuxcs o MEpe BEIIIECTB;
HCIIOIb30BATh TEOPETHYECKUE 3HAHUS [T0 XHMUH Ha IIPAKTHKE;

00y4YHTH TeXHHKe 6e30MacHOCTH TIpH BBITIOJTHEHUH XUMUYECKHX PEAKITHIL;

C(OPMHPOBATE HABBIKK BBINOIHEHHS TIPOCKTOB ¢ ucmnons3oBanneM UKT u mudposoro 000py T0BaHuUS;

BBUIBUTE TBOPYECKH ONAPEHHBIX O6YYAIOMIMXCS M [TOMOYE HM IIPOSIBUTH Ce0sl.

PazBuBaromue:

CIIOCOOCTBOBATH PA3BHTHIO TBOPECKHX CIIOCOOHOCTEH 00y YaromuXCs;

dopmupoBaTs HKT-koMnerenTocTy;
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BOCIIUTATh CaMOCTOSTEIFHOCTED IIPHU BBITIOJTHEHUH UN@OH&H

® BOCIIUTATh 9YBCTBO B3aHUMOITOMOIIIH, KOJIJICKTUBHU3MA, YMEHHE _,UNQOHNHW B KOMaHJE; BOCIIUTATH

YYBCTBO JIHYHOMH OTBETCTBEHHOCTH.



Crsa3b comepsxanust MPOTrpaMMBI JONOJIHUTEILHOTO 00PA30BAHMS ¢ YIeGHBLIMHE npeaMeTaMu:

Kypc nononmurensuoro 00pa3OBaHKA HIEHHO M CONEPIKATENBHO CBS3AH C 0a30BEIM KypcOM XHMHH H IO3BOJNSET
TIONIEPXKUBATE B3aUMOCBSA3 TEOPHH M IIPAKTHKH, (opmupyeT ycToiuuByto IOTPEOHOCTE IPUMEHSTh TIONYYEeHHBIE 3HAHMS 1
HAaBBIKH B TTIOBCETHEBHOM KU3HH.

I[Mporpamma TIOCTPOCHA Ha OCHOBE MEKNPEJAMETHON HHTerpauMu c (hu3MKOM, MaTeMaTHKOMN, GHONOrHel 1 IPYTUMU
CCTCCTBEHHO-HAYYHBIMHU TIPEAMETAMH.

Ocobennoctu peasusanun MporpamMmabi:

Bospacr oGyuarommnxcs:

IIporpamma opuenTHpOBaHa HA BOCHHTAHHHKOR B Bo3pacTe 12-13 ner 6e3 crenuansHO#M MOArOTOBKH.

DopMbl 3aHATHIL:

B o6pasoBarensrom mponecce HCIIOTB3YIOTCA pa3IUYHBIE (POPMBI IIPOBEICHMUS 3AHITHS:
® Oecenpr;
® JEeKIHH;
® CEMUHAPEL;
® INPAKTHYECKOE 3aHITHE;
® XUMHYECKUH IKCIIEPUMEHT;
® paboTa Ha KOMIBIOTEpE;
® D3KCKYpPCHUU;

® BBIIIOJIHEHHUE U 3alliiTa IMPOEKTOB.



Pexnm nposenenns: 68 yacop p ron - 1 pas B Hememo. Bcee 3austus mo BHCYPOYHOH NEATENBHOCTH TIPOBOMATCS [TOCTe
BCEX YPOKOB OCHOBHOTO pacrmcaHusl, TIPONOJDKUTEIBHOCTE COOTBETCTBYET PEKOMEH IALIHSIM CanlluH, t. e. 40 MuHyT.
Mecto nposenennsi: 3amsTug TIPOBOZAITCA B yueOHOM Kabunete xumuy MKOY «Oprakomunckas COILy
3nopoBbecheperaromas OpraHHsanus 00pa3soBaTeNBHOrO Mpolecca TIPEATIONIaTACT HCIIONB30BaHHE (OPM H METONOR
00y4YeHUsI, aleKBaTHBIX BO3PACTHBIM BO3MOXHOCTSIM IKOJIBHHKA: TIPaKTHIECKUE PabOThI, IKCIIEPUMEHTHI U Gece L.

Buasl gesrennnocTu: TIPENy CMOTpeHE! TeopeTraeckue (404.) u NpaKTHIeCKHe 3aHAThs (284.).

HC.—NEEU<@?—F—Q PE3YIbTAThHI OCBOCHHS O@«E-N—QE-ESE&E IporpaMmbI AONMOJTHHTENbLHOTO O@UNWQWNIEm—

JIH4HOCTHBIE pe3ybTaThi:

- OCO3HaBaTh €IMHCTBO U MEeJIOCTHOCTE OKpY’Kalomero MUpa, BO3MOXHOCTH €TI0 TI03HABAEMOCTH I OOBSICHUMOCTH Ha
OCHOBE TOCTIIKEHUH HAYKH;

- IIOCTENICHHO  BBICTPaWBaTh COOCTBEHHOE IIE/IOCTHOR MHPOBO33pCHHE: 0CO3HABATH HOTPEGHOCTE M TOTOBHOCTE K
CaMO00pa30BaHMUIO, B TOM YHCIIE I B PaMKax caMOCTOSITEIbHOM [IEATEBHOCTH BHE IIIKOJTBL;

- OLCHUBATH KU3HEHHBIC CUTYAITHH C TOYKH 3peHHs 0e30MacHOro 06pasa KU3HH COXPaHEHHS 3]I0OPOBBS;

- OLICHHUBATD SKOJIOTHYECKUH PUCK B3aMMOOTHOIICHE 4€JI0BEKa U IPUPOIBL.

- POPMHPOBATE BKOIOrHYeCKOe MBIIIICHUE: YMEHHE OLIEHUBAT CBOIO [eSTeIbHOCTE I ITOCTYIIKU APYTUX JIOAEH C TOUKH
3PCHUA COXpaHEHHs OKpYKaroLelt cpemsl - T'apaHTa )XU3HU U OJIaronosyyus moneii Ha Semie.

MertanpenmerHbiMu PesyJbTaTamMu usyyenus Kypca «[lepBble maru B XuMmoy ABJLICTCS (POPMHUPOBaHHE
YHUBEPCAIIbHBIX YUYEeOHBIX NeHCTRHIL YVy).

PeryastuBubie YYI:



- CaMOCTOSITEIbHO OOHAPYXKHUBATH U bopmyupoBaTh y4ebHy0 Ipobiemy, OIPENENATE Lelb y4eOHOH NesITeIbHOCTH,
- BBIIBUTaTh BEPCHHU PELICHHS MPOOIEMBI, 0CO3HABATE KOHEYHEIH] Pe3yNbTaT, BRIOUPATh U3 HPEJIOKEHHBIX U HCKATE
CaMOCTOATEIBHO CPEACTBA JOCTHIKEHHS LK

- OCYIIECTBILATSH IieJIeNloNaragye, BKIIFoYas TIOCTAHOBKY HOBBIX IleJIei, IpeoOpa3oBaHue IPaKTHIECKOH 3a/1a4H B
ITO3HABATENHHYIO;

- COCTaBIISATh (MHAUBHAYAIBHO WU B TPYIIIe) IJIaH peIleHu s IIPOOJIEMEL;

- pabotas no many, CBEPATE CBOM NCHCTBUS C LISIbIO U, IPH HE00XOIMMOCTH, UCIIPABIISTE OMIHOKK CaMOCTOATEINIBHO;
= YYHUTBHIBATH Pa3HbIC MHEHHUS U CTPEMHUTHCS K KOOpZIMHAINY PA3THYHBIX IO3UIUH B COTPYIHHYECTBE;

- B THAJIOre C yYUTENIeM COBEPIICHCTBOBATE CAMOCTOSTENBEHO BBIPaOOTaHHbIE KPUTEPHH OLIEHKH.

IlosnaBarensubie VY I

- AHAIM3UPOBATh, CPABHUBATH, KIACCHMUIPOBATE U 0000maTh GaKThl ¥ ABIeHMs. BBISBISTE NIPAYMHEL U CIIEICTBUS
NPOCTBIX SIBJICHHUIA.

- OCYWIECTBJISITH CPaBHEHHUE, KIACCU(DUKALIHIIO, CAMOCTOSTENLHO BEIOMpAast OCHOBAaHUS U KPUTEPHUH IS YKa3aHHbIX
JIOTHYECKHUX OIEpaluii;

- CTPOHTE JIOTHYECKOE pacCy KIeHHe, BKITIOYAOIee YCTaHOBJIEHUE TIPUYUHHO-CJIECTBEHHBIX CBS3Ei].

- C03aBaTh CXEMAaTHYECKUE MOJIENH C BBIIEICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTA.

- COCTABIATH TE3UCHI, PA3TUYHbIE BHIIBI [IJIAHOB (TIPOCTBIX, CIIOXXHBIX U T.IL.).

- peobpa3oBbIBATH HH(POPMALIHIO U3 OZtHOTO BHZa B APYTOH (TabJHIly B TEKCT U Tp.).

~ YMETD ONIPeNIeNATh BO3MOXKHBIE HCTOYHHKH HEOGXOTHMbIX CBEJICHHH, IPOU3BOAHUTE [IOUCK HH(BOPMALHH,

aHaIU3UPOBaTh U OLICHHUBATH €é HAOCTOBEPHOCTb.



- 00061IaTh OHSATHS - OCYIECTRIISTS JIOTMHYECKYIO ONEPAIHIO IIEPEX0/ia OT TIOHATHH ¢ MEHBITHM 065heMoM ITOHATHUSM C
O0IbITIM o0BeMoM;

- CTPOMTD JIOTUECKHE PACCY KIAEHUS, BKIIOYAIOIIIHE YCTaHOBJICHUE IIPHYUHHO-CIIEICTBEHHEIX CBS3E.

- OOBACHSTH SABIICHMS, TIPOLIECCEL, CBSI3M M OTHOIIEHHMS, BBISBIAEGMBIE B XOIe MCCIIeI0BAHHUA, OCYIUECTBIATE BHIGOD
Hanboee 53 HeKTUBHBIX CIIOCOGOR PCILCHNS 327124 B 32aBUCHMOCTH OT KOHKPETHBIX yCIIOBHI,

KommyHnukxaTnBubie YV

- YMETh (pOpMyTHPOBAaTH COGCTBEHHOE MHEHHE 1 TIOSHIHIO, apTyMEHTHPOBATH €€ H KOOPAMHHMPOBATEH ee C IIO3U LI
TIApPTHEPOB B COTPYAHUYECTBE IIPH BEIPAGOTKe 0BIIIEro PCIICHUS B COBMECTHOH IESTENBHOCTH;

- OTOOpaxaTh B peum comepikanue COBEpIIaeMBIX NEHCTBHH, Kak B (popMe IPOMKOL COLMATIM3NUPOBAHHOMN PEYH, TaK U B
hopme BHyTpeHHeil peun;

- YMETb apryMeHTHPOBATE CBOIO TOYKY 3PECHHS

~ YMETB OCYINECTBIIATE B3aMMHBIN KOHTPOIIb W OKA3LIBATE B COTPY THUECTBE HEOOXOMUMYIO B3aUMOTIOMOIITE;

- YMETh paboTarth B IPyIIIIe - YCTaHABIMBATE paboure oTHOIIEHHS, 3 heKTUBHO COTPYAHHUYATE U CIIOCOOCTBOBATH
[IPONYKTUBHOM KOOTIEpaIUH.

IlpenmernbiMu pesyiabTaTamu M3YHCHU HIPENMETA ABISIIOTCS CIIEAYIOIIHNE YMEHHS

- OCO3HaHHE POJIU BEILECTB;

- OIPEACIIATE POIIb PasINYHBIX BEILECTB B MPUPO/IE U TEXHHUKE;

- OOBSCHSATH PO BEIECTB B UX KPyTOBOPOTE;

- PaCCMOTpPEHUE XUMHUYECKHX IIponeccos;

- UCIIOJIb30BATh 3HAHUSA XUMHH Inpu OO@._.EO,DOESN IIPaBUJI UCIIOJIL30BAHHUS OBITOBBIX XUMHYECCKHX IIpernapaTos;



— PasiliaTk ONacHkle U Ge30IIacHbIe BelecTRa;
- IIPUBOZIUTE IPUMEPBI XMMUYECKHX MPOLECCOB B IIPUPOJIE;
- HaXOMUTb YCPThI, CBUAETENBCTBYOLIHE 06 OGIIIX TIPUSHAKAX XMMUYECKHX [POLIECCOB U WX PA3IINIHSIX;
- MCIIOIb30BaHHE XMMUYECKUX 3HAHUI B GBITY;
- 00BSCHATE 3HAYEHHE BEIECTB B WH3HH I XO35HCTBE YeIOBEKA,
- O0BACHATH MHUD C TOYKH 3PEHHS XUMHUH;
- bopMHpoBaTE npecTaBIeHus 0 OymyImem npodeccronatbHOM BEIOOpeE.
Kpowme Toro, sansttus npussams: OPOOYAUTH Y ydammxcs MHTEPEC K XMMHUIECKOHl HayKe, CTUMYIIMPOBATE NaibHEMHIee
M3YHMCHHUC XUMHH. XMMHYECKUE 3HAHUS, copMUpoBaHHEIE Ha 3aHATUAX, HH(POPMAIHOHHAS KyIbTypa y4aIuxcs, MOI'yT
OBITH UCTIONB30BAHBI HMH IS PACKPBITHS PaSTHYHBIX TPOSBICHUM CBA3H XUMUH C IKH3HELO.
OcHoBanHeM aasi BbIEeTeHHs TpeOOBaHHi K  ypPOBHIO MOArOTOBKH 00yYaIOIMXCS BBICTYNAET OCHOBHAS
obpasoBatenbHas nporpamma MKOY «Optakomunckas COILLy

Coco6b1 onpenenenns Pe3yJIbTATHBHOCTH:
- Hauansnoii konmpons (cenmabps) B Bune Bu3yanbHOTO HaOJIFO/IEeHHs TIefiarora 3a co6oIeHEEM BOCIIUTAHHHKAMU
TEXHHUKHU 0€30IIaCHOCTH, ITOBEIeHHEM IpH paboTe ¢ HOCIIeqyIOIM obcyxnennem;
- Texywyuii Konmpons (¢ meuenue gcezo yuebrozo 200a) B BUNE BU3yaNLHOrO HAOJIIO/IEHHS Mefjiarora 3a IpoIeccoM
BBIIOIHEHHS yYallIMHUCS MPAKTHIECKUX pabor, TIPOEKTOB, MHIMBUYaJbHBIX 3aaHUH, YIaCTHS B IIpeIMETHON Hexmene
€CTECTBO3HAHMS;
- Ilpomesicymounuiii konmpons (memamuueckuii) B Bune IPEIMETHOM NMaTHOCTUKH 3HAHUS NEThMH ORI HHBIX

TEM;



- Hmozoswiii konmpons (maii) B Bune H3yHCHUs W aHalK3a MPOIyKTOB TpyZa yHaluxes (IpoexToB; coobIeHwmi,

ﬁ@@@UNHOWV IIpoIiiecca OopraHu3anuu ﬁN@OHwH HaJ IIPOOYKTOM M MUHAMHUKHU JIMYHOCTHBIX H3MEHECHHUH.

ecﬁ?:v- VF—QHN w-.—m::\:\-u %?—@EEE IpH peajiu3aMH IMporpaMmai.

Ompoc;
O6cyxnenue;

Camocrositensras pa6ora;

Tectuposanwue;

IIpesenrammst u 3amuTa TBOpUECKOi PaboTE! (TIPOEKTH | 1p.).

B konne yue6noro roga O0yYarOIMICS TOKEH BBITOIHUTE 1 3aIlATUTH MPOEKT.

(Ipuinoxenue 1. «Onucanne (phopmbI moaBegeHnst HTOI'OB»).

HG?—N%EJO&ZEW— IJIAH MPOrpaMMbI JIONOJIHHTEIbLHOTO 00pa3oBaHus AAZEU XHMHH)

0 Emwwwfmm pasgeia eMa 3aHATHS Bcero TeopHs IIpak- Mcnonb3yemoe
I/ YacoB P THKa |00opyaoBaHHe
Pasnen 1. BBoHOE 3aHsTHE. 2
Beenenne. (24.)
1 4
MecTo XUMUU B eCTeCTBO3SHAHHH 2
) Pasznen 2. Bemecrta. IIpuemsr obparrienus c 16 2
F JdKcnepHMeHTANbLHbIE BeIIECTBAMHU.

10



OCHOBbI XUMHH. (164.)

IIpaBuna 6esomacHoit paGoThI IpY,
IIPOBEICHUH 3KCIIEpUMEHTA.
Texnuka 1a60paTopHBIX paboT.
HarpesarensHbie npu6oper.

Huctele BerecTBa, 0060 YHCTHIE
BemecTBa. [Ipumecu. Cmech.

Metonsl IIO3HAHUA B
€CTECTBO3HAHUM.

Bona. PactBopsl. Mopckas u IpecHas
Bona. buonoruueckue xunkoctu

MaccoBas AOJIAL PaCTBOPEHHOTO

JlaTumnk
BIIEKTPOIIPOBOAHOCTH,

nudpoBoi
MUKPOCKOII

JlaTunk TEMITEPaTyPbI
[JIATUHOBBIN

JlaTuuk onrryeckoit

BEILIeCTBA, UJIX MPOIIEHTHAS IIJIOTHOCTH
KOHIIEHTPALKS BEIECTBA B PACTBOPE

Hacpimennsle wu IIEPECHIIIEHHBIE [Tudposoii
PacTBOPEI. MHKPOCKOII

Pasznen 3.

HAHOYACTHIL
(164.)

3HakomMHMes ¢ MHpoM

Monenuposanue

Ctpoenue Bemectsa. Pasmepsr
qacTul. Hanowactuupr

Kosutonssle cucTeMsr: mousa, TJIMHA,
[IPUPOJHBIE BOJBL, BO3YX JIbIM,
MHUHEpAJIBL, XJ1€0, MOJIOKO, MacIIo,
KpoBb. .. Komtonnuere u nctuuneie
aCTBOPEI

16

11



€TOIBI U CpeacTBa SMITHPHYECKOTO
HCCIICOJOBaHUSA

Kak crenens usMens4eHHOCTH BIHsET
Ha OOIIyTO IJIOMAab
CONPHUKACAIOIINXCS YACTHUIT

HaHo00BeKTh U 06YCIOBIEHHOCTD MX
YHHUKATBHEBIX CBOMCTB pe3KuM
YBETTMYEHUEM IUIOINAIU TIOBEPXHOCTH
YaCTHI]

Paznen 4.
Xumus Ha cTpaske
310poBbs. (124.)

HMon. Bosronka iona. Hop u3 antexu

«Maprannokay. [lepManrasar kamms

I lepekuch Bomopona. CBoicTBa 1
[IPHMEHEHHE EPOKCUIA BOAOPOa

ALIETUIICATUIINIOBAT KUCIIOTA.
AckopOUHOBAs KHCIIOTa

«3eleHKa» WK OPUILTHAHTOBBII
BEJICHBIH

«MBbl110 Ty necHoe»

12

ATTXP

[Tpubop mias
ITOJTyYE€HHs] BOMOPOIA

JlaTunx pH

Pasznes 5.
XUMMA THIH

(104.)

Caxap, kpaxmai, [eJuTo103a —
POACTBEHHUKH TIFOKO3BI

AJIOMUHHI: BEJUKHH U y>KaCHBIE

YKCyCcHast KHCIIoTa

10

JlaTuuk pH, natyuk
BIEKTPONPOBOIHOCTH

12



«CoJleHas HaIlla KUZHE))

Bpexn uutpaToB: Mud umy mpasna

JlaTuuk
BICKTPOIPOBOIHOCTH

1. Oman evibopa memuwi, nocmanoeru
Yenu, 3a0a4 ucciedo8anus .

2. Oman evi06usicer s 2uUnomesui.

3. Oman NAGHUPOBAHUS nymu
oocmudicenus yenetil
uccnedosamensckux (npoexmmoix)
pabom u evibopa Heobxodumozo
UHCMPYMEHMAapus.

10

4. Oman  npoeedenus  yuebnozo
uccnedosanus (npoexmmor
pabomwy) ¢ mpomexcymounvim
KOHMPpOJleM 3a X00OM 6bINONIHEH S
U KOppeKyueu pe3ynomamos.

5. Oman oopmnenus,
npedcmaenenus (3awumor)
npodyKma npoexmmHoii pabomor

68

36

32

Conepskanue xypca

:EOH@%HA.HNMA IO TeXHHUKE @0wOHmOEOOHN IIPOBOOMUTCS HA KAXKIIOM 3aHSITUH IIEpen IpoBeEAECHUEM SKCIICpHUMEHTA.

2. BBenenue

13



2.1 Bsoonoe sanamue. 3uaxomcTBo yHallluXCsl ¢ HOBBIM yY€OHBIM KypCOM JOMONMHATEILHOTO o0pa3oBaHusl.

2.2 Mecmo xumuu ¢ ecmecmeosnanuu. 3apoxieHre XUMUM Kak Haykd. CBA3b XHAMHH C IPaKTHYECKOH IKU3HBIO
YeloBeKa.
lIpakmuueckas wacme.
Cosnanue mo3HaBaTeIBHBIX KpOCCBOPZIOB ¥ PYTHX UHTEPAKTUBHBIX YIIPaKHEHUH Ha LearningAps.org unu MyTest.

3. JKkcnmepHMeHTAbHbIE 0CHOBBI XHMHH

3.1 Bewecmea. Ipuemui obpawenus ¢ eeujecmeamu.
Wsyuenuwe mpaBun texmmku Ge3omacHOCTH, TMpenyIpexIaromyuX u 3alpelaroNX 3HaKoB. [lepBas momorne.
IIpotuBomoxapusle cpencTBa 3ammTEL.
3HAKOMCTBO C BellecTBaMH, BCTpeHaromMMucs B ObITy: HOJHAs HACTOMKa, Mep, aJIFOMUHHH, COJb, IHIIEBas COJa,
JIMMOHHAST KUCJIOTa, YKCYCHAsi KHCIIOTA, BOJAA, MeIHBIi Kynmopoc. OTin4YKe BEINeCTB M0 (GU3HYECKEM CBOHCTBAM:
arperaTHoOe COCTOSIHHE, LBET, 3amax, BKYC, pacTBopuMOCTh. IlpaBuna xpaHeHHs BemecTB B nabopaTopuu.
TokcuuHOCTE BemecTs s KUBBIX OPTaHHu3MOB OINPEJENAETCS UX XUMUYECKUMH CBOMCTBAMH, HX CIIOCOGHOCTEIO
BCTYIaTh B XUMUYECKHE PeaKuuy. IIposBIeHns TOKCHYHEIX BEIeCTs Y {CIIOBEKa: XUMUYECKUH OXKOT, pasmpakeHue
CIIM3UCTBIX OOOJIOYEK, KaTap IbIXAaTeNbHBIX MIyTe, AICPTHMECKHe PEaKIUK, OCTPBIE AEPMATHUTHI, KAHLIEPOTEHHOE
JCHCTBHE, IOPaXEHHS OPraHOB, BO3MOKHOCTE JICTANbHBIX  MCXO0B. IlpaBuna or6opa BemecT (TBepuple,
TIOpPOMIKOOOpa3HbIe, KUIKHE, BOIHEIE PacTBOPEI, 0COOOE BHUMaHHE — pPaboTa TONBKO C MATBIMH O6hEMAMM
BEIL[ECTB).
Tecm Ha OCHOBe 3aMaHuii U3 OTKphITOro Ganka ®UITU (paznen «MeTtomp ITO3HAHUSD)

3.2 Ilpasuna 6esonacnoii pabomesl npu nposedenuu IKcnepumenma. Texnuxa nabopamopuvix pasom.
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3HaKOMCTBO ¢ 1abopaTOpHBIM 06OPYNOBAHUEM: CTEKIISHHAS nocyna (XMMHYECKHe CTaKaHbl, KOOI, BOPOHKH,
ACTHTENIPHbIC BOPOHKH, MEpHAs MOCYAa), BEChl, INTATHBBI IS IIPOOUPOK M TIPHGOPOB, HarpeBaTelbHBIH pu6op-
CIIMPTOBKA, GapdopoBas nocyna (BEIIapHBaTeTbHbIC HallKH, TUIJIH, CTYIIKH, IINIATEIH) U JIp.
besonacHas pabora co CTEKJIOM, NpPOOKamM (JEMOHCTPAIHMS DPEe3KH CTEKIITHHEIX TPyOOK, MX HAarpeBaHHS IS
U3MEHEHHS HOPMEI).
IIpaxmuueckas yacme.
Cbopka mpuGopa nys moxydenns rasos. IlpoBepka Ha repMeTHYHOCTS. 3aKpenieHne ero Ha mITATHBE. Pucynok
npruOOpa npu oMoy Tpadapera.

3.3 Hazpesamensuoie npubopel.
Cnuproska. "'azoBas ropenxa. Ilnurka. Bonsnas 6ans. Haznauenue HarpeBaTelIbHBIX IPHOOPOB.
U3y4enne ClIMpTOBKH: COCTABHBIE YaCTH U HX (GyHKIHS.
I'oprovee Tommueo s cnuproBok: STHIOBLI cnupt. OCOGEHHOCTH PEeakIiy TOPEHNs: BhIICICHNE Tea i CBeTa.
Cyxoe roprouee
IlpaBuna narpeBamwms NPOOMPOK € BOAHBIMH DACTBOPAMH (TpenBapUTeNbHBIA TIPOrpeB Bceit ITIOBEPXHOCTH,
00s13aTeNbHBIH HAKIIOH IIPOGHPKH, OTBEPCTHE IPOOUPKH «OT cels», 3aKpeILIeHne AepiKarens NpoOHpKH).
Hcnonesosanue turmeit mpu TPOKATMBaHUH BelIeCTB. HasHadenue onepanuu npoxanusamms..
Ipakmuueckas vacme.
Nzyyenue muamenn. PucyHok miuamenu.
Cbopka npubopa a1 BEITApUBAHEYS cou (KOJIBIIO Ha INTATUB, BHIAPHBATENBHAS Yalika, BOIHBIH pacTBOp COJIH,

CIMPTOBKa). PrcyHok mpubopa 1pu momomu Tpadapera.
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3.4 Yucmoie eeujecmea, ocobo wucmpie semjecmea. Ilpumecu. Cmecu. Crioco6El OYHCTKM BEIECTB OT npuMeceii u
pasjenenus cmecedd. @unpTpoBanue. Ileperomka. Kpucramnmusamus. Pasnenenne ¢ momornpio MarHurTa,
ACITUTEIBHON BOPOHKH
lpaxmuueckas yacme.
1 BapuanT: cmech peunoro mecka u caxapa.
2 BapMaHT: CMech PEYHOTO MecKa i ITOBAPEHHOM COJIH.
CocraBuTh CcxeMy mocnemoBaTeIBHOCTH omepanuii (pacTBopeHHe, (QHIBTPOBAHNE, BellTapuBanue). CpaBHUTH U
O0CYIUTE pe3ynmbTaThl ABYX BapuanToB. OOpaTUTh BHUMaHWE Ha CMeCh caxapa U mecka (y HEeKOTOPHIX YaIllKu
TIOKPBUIHCE  KOPHYHEBOH Maccoi), Ha BaKHOCTH YCIOBHI TIPOBE/ICHHS JKCIIEPUMEHTA, B [NaHHOM Clydae Ha
CBOCBPEMEHHOE IpEKpalieHHe Harpesa.

3.5 Memoowr nosnanus 6 €CHecmeo3HaH U,

Hab6monenmne. OKCIIEpHMEHT. Monenuposanue.

VYcnosus IpoBeaeHUA Em@hshomg KakK OCHOBHOI'O METOJA ITO3HAHMS. ZWHO.:SHQ.;WEEHM Hu ﬁombvmwﬂ.m SKCIICPpUMEHT.
%Eﬂwoﬁomhwmvmm 3HaHU Y€JIOBEYECTBA HA OCHOBE mm@hmo\ummg. dusnyeckue H XUMHYECKHUE SIBJICHUS.

IIpaxmuueckas yacme.

BbpoyHoBckoe nBmxenne mox MHKpocKkorioM. OOHapyKeHHe >KHpa B CEeMEHaX MOICONHEUHHIKA, O6Hapy xenue
Kpaxmana B kapTogene. OOHapyXeHHe YIIEKHCIOro rasza B BBIIBIXaeMOM BoO3ayxe. JlobGaBieHue NTMMOHHOIM

KHCIIOTEI B yaii. Odopmiierre paboTsr.

HasBanwme onbita Kaxk Beimosasim Yto Habmronamu
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O@UNHNHV BHHMAaHUE Ha IIPaKTHYECKUE 3aaHUsd IIPOILIBIX 3aHSATHH. >E@EHS@OWN~HF 9TO METOon Em@.ﬁHOh@mNm =

OCHOBHOI METOM IIO3HAHUA.

3.6 Booa. Pacmeopu.. Mopckas u npecnaa soda. Buonozuuecxue dHcuOKocmu: Xposb, nuMda, KIETOUHBI COK.

OKoJormdeckre MpoGIeMBl  BOIEL ONEKTPONIPOBOHOCTE KAK CBOMCTBO PacTBOPOB  3JICKTPOJUTOB (IIpaBHIIA

besomacHocTH ¢ SJIEKTpONIpHOOpamMH).

NNQQNSQ&NQKQN uacme.

Oﬂﬁmhmhomﬁw C IIOMOIIIBIO SJICKTPOIIPOBOHOCTH PaCTBOpPOB: B KaKOM XHMHYECKOM CTaKaHEC HaxXOIHUTCH

AUCTUTUIMPOBAHHAS BOaa. HHNEE TPpH pacTBoOpa: pacTtBop Eowmﬁmmmom COJId, pacTBOp caxapa, AUCTUIUTUPOBaHHAas

Boza. Odopmierue paboTs.

Hasanue pactsopa Yro mabmomaem (3aropaercst mammouka

UJIU HET)

Kak pacClio3HaTh: B KakKOM CTakaHe — AUCTUIITIUPOBaAHHAS BOoma u pacTBOp caxapa. hOh&AmE IIPpEeaJIOKUTE JOBa

CII0C00a: OpraHoNeNTHIECK I 1 BEIIIapUBaHUE.

S@OOHH AASwﬁOﬂowhmmﬂm CaMOEJIBHOI'O H@NQO@N I UCCIICMOBAHUS SJIEKTPOIIPOBOIHOCTHU PpacTBOpPOBY

3.7 E&H\.GQNQ\N oona PaACmeopenHo2o eeujecmea, uiu RPpOYCHMHAA KOHYenmpayus eeuecmea 6 pacmeope.

BspemmBanue. Pazuosecsr. Hasecka, MepHas nocyna (MepHsie crakambl, KOJIOBI, IIUITHHIPHI).

lIpaxmuueckas yacme.

Eﬁ&ﬂ OTOBJICHHE pacTBOpoOB Eowmﬁmmmom COJIXA 3aJaHHOH KOHIIEHTpAaIluu.
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IIpurotoBnenwe mmmyyero HamuTka w3 TUIIEBON COMBI, TUMOHHOM KHCJIOTBI, caxapa M acCKOPOMHOBOM KHCJIOTHI:
KaXlas rpynma onpenenseT KOJIMYECTBO BEIIECTB HA  CROE ycemorpenne. CpaBHeHHe u  obCyXueHHe
TIPUTOTOBIICHHBIX HAIUTKOB C T.3D. BKyca, (DHKCAIUH HaOMO/aeMBIX 3B (HEKTOB, PACUETOB HIIM BBITONHEHMS «Ha
TTa30K», SKCMEPIMEHTAIILHON Ky JIBTYPEL

3.8 Hacvimennsie u RepecviujeHHbIE PACHGOPbL.
Memoouka evipawyusanus Kpucmannos. Monoxpucrami. Kpucrammmueckue Apy3bL. UTo Takoe «3aTpaBKay.
HemoHcTpaums nepecsimensoro pacTBOpa areraTa HaTpusl.
IIpaxmuueckas wacme.
IIpuroToBieHne HacHIIEHHBIX W HEPECHINCHHBIX  pacTBOPoB. IIpurotosneHne BomHBIX PacTBOPOB MEIHOIO
KYIOpOCa, XJOpHjia HaTPHs, caXaposbl i BBIPALIUBAHS KpHUCTalIoB. BrlpaniuBanue KpUCTAIOB 13 pacTBopa
KaMEHHOH COJIM M MOJMPOBAHHOMN CONIM: eCTh JIH pasuuna. IlodeMy nyist BEIpaIMBAHKSA KPHCTAITIOB KAMEHHAS COJE
JiyHIne, qem noauposanHas. [Tomydenne okparneHHbIx KPUCTAJIIOB COJIA C HCIIOJIb30BAHMEM ITHILIEBBIX KPaCUTENE,
BeipanuBanue kpucranios menmoro KyIopoca 13 BOJJHO-CIIUPTOBBIX PACTBOPOB.

4. 3HakommMcs ¢ MHPOM HAHOYACTHII

4.1 Moodenuposanue. Monemu B CCTECTBO3HAHMH (TII00YC, KapThl, (U3HYECKHe MOJIEIIH, OUOIOTHYECKHE MYILSDKH,
KPUCTaJUTM4ECKHe pemeTKH). Monean aToMOB 1 MOJIEKYJI B XUMHH.
Ipaxmuueckasn wacme,
Usrorosrnenue monerneit MOJIEKYJI M3 IIONPYYIHBIX CpecTB. PaboTa BooGpaskeHus.

4.2 Cmpoenue sewecmsa. Pasmepot wacmuy, Hanouacmuuypi.
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IIpoexmuas 3adaua Ne 1. Kax Y3HaTh IPUMEPHBIE pasMepbl BUTAMHHHOTO Jpaxe «YHICBHT, «PeBUTY, ymakoBku
KOTOPBIX PacIIONOXKEHb! y BAC HA CTONAX, He OTKPHIBas GaHOUEK.

IIpoexmnas 3a0aua Ne 2. Y Bac na CTOJIaX HAaXOMATCS MEPHBIN LUIHUHID, KOJIOa ¢ BOJIOM, BECHI PHIYAXKHOTO THIIA C
HabOpOM pasHOBecoB. IIpemiokUTE CLOCOGEHL OUPENCICHUS pasMEPOB MOJIEKYN BOABI (IPaKTHYeCKUH W
TCOPETUYECKHIA).

Bonpoc: Otrocutces nu MOJIEKYJIa BOIBL K HaHOYacTHI[aM? [loueMy BHpPYCHI Ha3BIBArOT HaHOpoOoTamMu?

4.3 Konnouonwie cucmempi: houea, cnuna, npupoonvie 600bl, 6030yx Obim, Munepansl, xneb, monoko, macno,
Kpoeb...Konnouousie u ucmunnsie pacmeoputr. Ontuyeckue CBOUCTBA: «3(hexT Tunnansy», «iBieHre HCKpAIMIXCs
cioeB». Konnounnsle yacTimb u ux pasMepsl. Jxcnepumenmansuas 3a0aua Ne 1. Ha cronax: Ja3epHas ykaska U
Ja3epHBIH (POHAPUK C KPACHBIM JTyUOM, /Ba XMMHUUECKHX CTAKAHA: B OTHOM 3aBapeHHbIN MAKEeTUK Yasi, B APYrOM —
4ucTas Boza. Ilpomyctute myu masepHoro (onapuka wepes crakamel. B kakom CTaKkaHe, I10-BallleMy MHEHHIO,
HaXOMTCs KoJutouaHas cucreMa? Ha 4eM OCHOBBIBaeTCs Balle MIPEAIOIOKEHHE?

Oxcnepumenmanvnan 3adaua Ne 2. Bam BbIIAHEI pacTBOPEI anerata ceuHua Pb(CH;COO), u womuma xamms K1,
IITaTHB C NPOOMPKAaMH, CIHUPTOBas TOpeENKa, IpoOHpKoAepKaTens. B IpoOUpKy Haneiite 2 mu pactBopa KI
(BBICOTOM 2 cM) W 3areM npunedite 2 ma pactopa Pb(CH3COO), . O6pasyercss kenThIii ocamok. Harpetite
IIPOOKMPKY 10 PacTBOPEHHS ocanka. 3atem OXJIa[IuTe MPOOUPKY OKONIO 2-3 MHUH U HOMEINAaeM B COCYyZ C XOJIOTHOMI
nenstHou Bomoii. Yro Habmomaere? Uro IIPOMCXOMUT IIPU BCTPSIXMBAHUK TIPOOUPKH?

Hrtax, BB TOIBKO 4TO 0GHAPYKHITH PasIMIHe MEXTy MCTHHHBIMH DPACTBOPAMH M KOJLTOWIHBIMHU pacTBopamu. B
TIOCTIENHUX BBl HAOMIOMANH IIPOSBIECHHE ONTHYCCKUX a¢pdexron: «>ddexr Turmansy (3ker. 3a. Nel) u «aBnenue

HCKPAIIMXCS CIOeBY (IKCII. 3a,1.Ne2).
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Bormipoc: Kak nokasats, 4to MbLIBHEI PacTBOp ABJACTCS KOJIOMAHOH cucteMoi? (ITo paccesnmro cBeTa B pacTtBOpe
-KoHyc Tunnamns).
YTO MPOMCXOMUT €CIH B MBLIBHBIIH PacTBOp HO0aBHTH ITOBAPEHHYIO COJIb? (IIpospaunsi mpexne pacTBop pes3ko
MYTHEET, 00pa3yroTcsi KPyIHbIE XJIOMbST). 3HAKOMCTBO ¢ SIBICHUAMU KOATr'yJSILUK U BBICATUBAHMSL.
Ipoexmnasn 3adaua Ne 1.]Ipa YHCHHKA NPUTOTOBUIIM CMECh U3 PACTHTENILHOTO MACIA M BOMBI T0GABHE HIOJIOBHHY
YaHHOU JTOXKK Macia B 200 M Boabl. ONHH U3 HHUX YTBCPXKIACT, YTO IIOJyYEHHAs CMECH SIBIISCTCS KOJUIOUTHBIM
pacTBOpOM, a npyroi sto orpurtaer. Kto npas? Cgoii oTBer HUIITIOCTPUPYHTE CHUMKAMU HAa MOOMJIBHOM Tenegone.
(IlpaBer 06a yuenmka. Bee 3aBucur or OCOOEHHOCTEH NpPUroToBIeHus cMecH. Ecim IIPOCTO pasMeliaTh Maciio B
BOJie, TO KoHyc Tunmans He Habmonaercs. Eciu sxe akTHBHO B30ANITEIBATH CMECh B TEUEHHUE HEKOTOPOI'0 BpEMEHH,
TO CMECh MYTHEET M B T4KOM PAaCTBOPE XOPOINO BHICH KOHYC DpacCesHHOTO CBE€Ta, TO €CTh MOSBILIIOTCS
MEJIKOTUCIIEPCHBIE YaCTUIIBI KalleleK Macla).
BriBon: kommonmusie PacTBOPEI MOXXHO OOHADYXHTH IO ONTHYECKOMY TecTy «3ddext THHAAN», KOTOPHIN
00HapyKUBAETCS, ECIIH KOJUTOMIHbIE aCTHIBI HE IIPEBBIAIOT IHAIa30H HAHOPAa3MepOB.

4.4 Memoowr u cpedcmea IMRUPUUECKOZ0 UCCIe06aHUA.
Ha npenpinymux samstusx Bel BBIIONHSIH OKCIICpUMEHTAIIbHBIE M IPOCKTHbIE 3afa4u. Kak BEI mymaere, kakue
METOMBI HCCIICTOBAHUS BbI HCIIOIH30BAINA?
1. Habmonenue. 2. Dxcnepumenr. 3. Hsmepenue. 4. CpaBHenne
BcnomunTe 3amanms, TIPOCMOTPHUTE CBOW 3aIHCH M HPOKOMMEHTHUPYHTE WX C TOUKH 3PEHUS HCIIONb30BAaHHBIX

MCTOAOB HUCCIenoBaHusI. UeM BEBI IIOJIB30BAJIUCH, YTOOEI PEIINUTH IIOCTaBJIICHHY IO nepen samMmu Hﬁombwgv\ .
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Ilpoexmnan sadava Ne 1. Haiinure, HeMy paBHa ITOTHOCTh ANIOMUHHEBOH (OJNBIM U MEIHOH WIIH CTAIBLHORN
0OJIBaHKM HENPaBUIBHON (GOPMEL KOTOpbIe JIeKAT Ha BalluX cronax. Muer obeyxenue.

JIOTDKHBI NIPEIOKUTD TIIAH PELIeH s TOk 3aliadu, ONPE/CIUTE KaKie HEOOXOAUMBI H3MEPHTENIBHEIE IPUOOPHI ISt
peLIeHus 3TOoM 3a1auu.

CpaBHHTE HalileHHOe 3HAYeHHeE MIOTHOCTH AFOMHUHUS, MEIU WU CTAlld CO CTIPAaBOYHOMN BEJIHIHHOIL.

4.5 Kax cmenens usmenvuennocmu enusem na 00wyI0 nNOWAdL conpuKacawuxca yacmuy. OOBbeMHbBIE B3PBIBEI

Ha MYKOMOJIEHOM 3aBOJIE, APEBECHO-CTPY)KEYHOM MpeIpPUSTHH. IlodeMy Hemp3s HCHONB30BaTh GEH3WH IS
po3yxura npoB. BCOMHHUTE «4TO Takoe miomans, «ETMHUIIBI M3MEPEHHUS IO,
IIpoexmnas 3a0aua Ne 1. V Bac Ha cTomax Haxo#ATcs ubo KyOouk Py6Oumka, nu6o ManeHbKas yIaKoBKa caxapa-
padunaza. Haiinure mmomans nexoro KyOHKa 1 O0IIyIO IIomans 9 Maibrx KyOHKOB, 3 KOTOPBIX COCTOUT GOIBIIIOLN
KyOHK; MM L0 YIaKoBKU caxapa u O0IIyIO0 IIOmMAgs BCeX KyCOUKORB caxapa B ymakoBke. CpaBHHTE 3HAYCHIS
IIOIAM EN0H (QUryphl i CyMMAapHO#T INIOMANH ee dacTei? Kaxyo 3akoHOMepHOCTE MBI MOYXeM HabTIOnaTh?

4.6 Hanoobvexmor u obycnoenennocms ux VHUKAIOHBIX CEOUCHE Pe3KUM yeenlutenuem naowaou noeepxHocmu
“acmuy: HAHOYACTHIBI, HAHOIUIEHKH, HAHOBOJIOKHA, HaHOTPYOKH, HAHOIIAPHKH, JeHAPUMEpEI, L[EOJIUTHI,
KBaHTOBBIC TOYKH.

IIpoexmnasn 3adaua Ne 2. Yxo nocs umeer AnuHy 12-13 MM, a yactuna maraetuta Fe304 — 20 M. YBenuubTe UX B
1 mumimapn pas. C kakuMu 0oOGBEKTAMH BbI Telepb Oynere ux cpaBHHBaTh? Kakie Qu3uYecKre BeNTUYUHEI
M3MEHSIOTCS IPH M3MEHCHUH JIMHEHHbIX pazsMepoB?

lIpoexmnas 3a0aua Ne 3. CKONBKO JTUCTORB Oymaru A4 Boiiner B crakaH o6semom 100 mir?
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Kaxxoi#t rpymnme BeIgans! mucThr Oymaru A4 1 XUMHYECKHE CTAKAHBI 06HEMOM 100 M. Kaxnas rpymnma wumer oter
Ha 3TOT BOIIPOC.

IIpennaraeM HOMOLIB: COMHHTE JHCTHL B KOMOK. CKoIbKO KOMKOB GyMark BOLLTO B OJIMH CTAaKaH?

Haiiure miomans ormensHoro mucra A4 u TJIOMa/lb IOBEPXHOCTH XUMHUYECKOTO crakaHa. Haiimure CYMMapHYO
IUTOIAIb KOMKOB OyMaru, HaxXOASIIHUXCS B CTAKaHe?

Hemator BEIBOA: OHa OKasaachk 3HAYHTENLHO OOJIBIIE ITOIIAM TTOBEPXHOCTH CTAKAHA.

Kakum o6pazom mbl yBenwummm CYMMEpHYIO IITOIIAAEL MOBEpXHOCTH Oymaru? (YMeHslmeHmeM oGbema OJTHOTO
JUCTA)

4.7 Hanoobvexkmol u ob6ycnosenennocmsy ux VHUKAbHBIX CEOUCIE Pe3KUM yeeluuenuem naomaou noeepxnocmu
“acmuy: HAHOYACTUIBI, HAHOMIECHKH, HAHOBOJIOKHA, HAaHOTPYOKH, HaHOIIAPHKHY, ACHIPUMEDEL, IICOJUTEI,
KBaHTOBBIC TOYKH.

Ilpoexmnas 3adaua Ne 4. Haiinure IIOmank CBOEH 4YepenHoil KOpoGKH U CpaBHHTE ee ¢ IUIOMIABI0 TOBEPXHOCTH
OOMBLIMX MOy IIapuii U YepenHokt KopobOxu, ecrm S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, rne =C/2x.

OO6bscHenue: GonpLIas MIOMANE 6OJIBIIIX HOJTyMAapHii 00BACHACTCS HATHIHEM MHOTOYHCITEHHELX CKJIaJIOK.
Okcnepumenmansnas 3a0aua. Ha cromax HaXOAATCA  CTallbHAas KHOIKA, JKENE3HbIA TBO3/b, KYCOYeK MeHOl
IIPOBOJIOKH, MEIHAs CKPEIKa, TPaHyJIbl ATIOMAHHAS U [MHKa, ITAaTHB C MPOOMPKAMH, COJSHAsS KHUCIOTA. IloMecTHTe
IIPEIUIOXKCHHBIE TeNla Ha JHO IPOGHPOK M J00aBbTe 3aTeM COJITHYIO KHCIIOTY (BBICOTa CTOJ6a YKHIKOCTH IIPUMEPHO
1,5¢cm).

Ornuiure, 9YTO BB HaOJIIomaeTe B Kax oM U3 IIPOOUPOK.

3HaKOMCTBO C SJIEKTPOXUMHYECKUM pAaIoM ENDUMMAOESM METAaJIJIOB.
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HazBanue oO6nexTa Haszsanue Yro mmmhmo‘mw@g JleBee unmm

MeTaJlia, u3 IpaBee

KOTOPOTO OTHOCHUTEIIHHO

cIejlaH 00BEKT H, B s1/xum
psny

BriBOA: ¢ KHCIIOTOM B3aMMOJIEHCTBYIOT METAIUIEL: ..........
C KHCJIOTOM HE B3aMMOJIEUCTBYIOT METAILIEL: ........
- 3aganue 1o yyeOHUKY M.A. AXMeToBa: 03HAKOMBTECEH C TEKCTOM Ha c. 13.
- C KakuM BBI CTOJKHYIIHCh IIPOTHBOpeureM? Mes i cepeOpo B HAHOCOCTOSHMSAX CIIOCOGHEI B3aHMOIEHCTBOBATE C
KUCIIOTAMH. Y BEJIMYEHHE IUIOMIAIU MOBEPXHOCTH PEarupyrOIUuX YacTHIl BIUIAET HE TOJBKO HA CKOPOCTh PEAKIIUH
(oOBeMHBIE B3PBIBHI), HO M Ha XapaKTep XUMHYECKUX CBOWCTB.
IIpoexT «B nouckax KOJIOHIHBIX PACTBOPOB)
5. XuMHsA Ha cTpaxe 30POBbSI.

5.1 Hoo. Boszonka iioda. Hod u3 anmexu.
IIpaxkmuueckas wacme.
HWsrorosienue Mozenu MOJeKy bl Homa. DNeKTpoHHast, rpaduueckas GpopMyiia Hoxa
IIpoekt «OOHapyxeHne KpaxMaiia B MPOLYKTaX IIATAHUS.

5.2 «Mapzanyoeka». Ilepmanzanam kanusn. Mapraseli i ero CTeIIEHH OKHUCIEHHS

IIpaxmuuyeckas wacme.
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Omnpenenenue MaccoBoit nomm KHCJIOpO/ia B MOJIEKyJIe TIepMaHTaHATA KaJIHs.
Pacuer otHOCHTeNBHOM MIOTHOCTH KHCJIOPO/Ia 110 BO3MyXy.
Cbopka mpubopa st IIOTYY€HHS KUCIIOPOIa METOLOM BBITECHCHHS BO31IyXa.
JKcnepuMeHT: c6opka IPHOOpa IVl Pa3IOKEHHs TepMAHTaHATa KTk, KauectBennas peaxmus na KHCIIOPOJ,.
LIBeTHEIE peakmmu ¢ IIEPMaHraHaTOM Kaius (HaIlp., epMaHTaHAT KAIUS U CYTbQHUT HaTpus, Ip.)
5.3 Ilepexuce 6000opoda. Ceoiicmea u npumenenue nepoxcuda 600opoda. CrerieHb OKUCITEHHS KHCJIOpO/a B MOJIEKY1e
IEPOKCHIa BOJOPOA.
Peakrus pasnosxxenns TIepokcHaa Bonopoa. Kak nposectu skcrepumenr.
Karanuzatoper. Oxcun Maprasia (IV), pepmeHT KaTanasza — KaTaIu3aTOPhI PEaKIIUU Pa3lIOKEHHS.
Ipakmuueckas yacme.
Oxcun maprauna (IV): manucats (opmyty BelecTBa B OIpeNENHTE CTemeHs OKHUCIICHHS.
Tpu po6GupKH, B KaX0# HaxomUTCs HECKOJIBKO MJI alTeYHOM IIepeKucH Bofoposa. Bo BTOPYIO U TPETHIO IPOOUPKH
TIOMECTHTE COOTBETCTBEHHO OKCHJI MapTraHia (IV) (na xoHumKe mmaremns) u CBEXKEHATEPTHIN KapTodensb (Ha KOHYHKe

IIIIATeNs).

Eozm% npobupku | Uro no6asuim Yro Habmogaem

_

Hamucats YPaBHEHHE peaKiiuy C O@memﬂoﬂﬂmgﬂ YCIIOBHH ee IIPpOTECKaHUs.

IIporcxonut nu peakuus B nepBoi npobupke? IIpemnoxure IPHOOP IUIsl IONy4eHusl BOAOpoOa IIPH Pa3IOXKEeHUN

IIEPOKCHa BOAOPOIA.
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5.4 Auemuncanuyunosan kucnoma. Ackopbunosas kucnoma. KucioTHOCTS cpensl. pH

pPyKaMHu.

IIpakmuueckas yacme.

Omucanue ¢usuyeckux CBOMCTS. IlpuroroBnerue pactBopos

HelicTBre HHAUKATOPOB (benondranenna, naxmyca u METHUJIOpaHa) Ha UX PacTBOPEL

HHIUKaTOPEI AneTHiicamuIiosas AckopOuHOBas KHCIIOTa J
KHCIIOTa

®enondranenn

Jlakmyc

METHUIOPaHX

— HHIWUKATOPBI CBOHUMH

ANCTHJICATIMITMIIOBOM U aCKOPOMHOBOMN KHCJIOT.

E@SﬁOﬂow.ﬁmmNO OTBapa HAHUNOEOHM KaITyCTHI. mwmhahwmﬁm HU3MECHECHU IIBETA OTBapa B pa3HbBIX pacTtBopax A%WOV\OENmu

JIAMOHHaAsI, NOHO@@NEOWN& KHCJIOTHI, II0Bape€HHas COJib, I a3UpoOBaHHAasA BOJA, ENENHE@EWHM CIIUPT, IHUIIEeBadg conaa,

PacTBOp MbLJIa U CTHPAIBHOTO [TOPOIIKA).

BsanmMozelicTBre acKOpOUHOBON KHCIOTHI ¢ HomoM. Bompoc: s kakux meseit MoskKHO HCHOJB30BATE 3Ty peaKIHio?

(a5 0OHApY XeHUST ACKOPOUHOBOM KHCIIOTHI B IIPOAYKTax MATAHUA).

1 pearent 2 pearenrt Yro wHabmogaem Ipu  ux
acCKOpOHHOBas Hox B3auMOJIEUCTBUU

KHCJIOTa

dusnyeckue dusnyeckue

CBOMCTBa: CBOMCTBA: .........
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5.5 «3enenkay unu Gpunnuanmossiii 3enensiii. L[BeT MOpPoNIK006Pa3HOro GPHUILIHAHTOBOIO 3EIEHOrO. IIpakTuyeckoe

3HAaYCHHE U MOJTyYEeHHE.
IIpakmuueckas uacme,
Duzryeckre CBOMCTBA GPUIIIHAHTOBOTO 3€IEHOTO
Kak pmokasare mommummHOCTE OpuimanToBOro 3enenoro. IIposenenme IIOCIIEIOBATENBHBIX PEAKIMi B OJXHON
IPOOUPKeE ¢ GPUITMAHTOBBIM 3eJEHBIM: BHAYAJE B IIPOOHPKY 00aBUTH KOHIIEHTPUPOBAHHOMN COJISIHOMN KHCIIOTEI, a
saTeM  pactBopa menoyn NaOH. Odopmnenne paGotsr Mo CBOEMY YCMOTpPCHHIO. 3aTeM OOCYIOWTh: Kak
3a()MKCHPOBAIIA PE3YIIBTATEI OKCIIEPUMEHTA (M3MEHEHHUE LIBETA, BHITANCHUE ocajika).
ITpoekT «MOKHO JIH HCIIOTB30BATH OPHILTHAHTOBEIN 3€TeHbIH Kak HHJUKATOP KUCIIOTHOCTH CPEIBD»

5.6 «Mbino yydecnoer: xo3siicTBeHHOE U TyaJleTHOE, )KUJIKOE U TBEPIOE.
IIpaxmuueckan yvacmo.
JleiicTBue nakMyca Ha pacTBOp MBLIa, PacTBOp CTHPATBHOTO TIOPOLIKA
(IOoKa3aTeNBCTBO IMIEIOYHOTO XdapaKTepa MOIOIMX CpeicTB). M3ydyeHHe STUKETOK TBEPLOrO M IKHIKOIO MBLIA
(paznuume B XMMHYECKOM cocrase). PacTBopenue MpIna B sxecTKOl I AUCTUIUIAPOBaHHOM Bose. Dddext Tunmans.
Ipoext «MsL10Bapenuey

6. Xumust numm
6.1 Caxap, kpaxman, yennionosa — POOCHIBEHHUKU 2lLIOKO3bL.

Yro Takoe nuaber. I JINKEMUYECKUU HHICEKC IPOAYKTOB MHUTAHUS. XUMHYEeCKue MMOACIIAaCTUTEIIN U UX KOBapCTBO.

NN@QNQEQ&QQKQ& HUAacmo.

Ormpenernenne mpoayKToB ¢ BEICOKMM IITHKEMAYECKIM HHZEKCoM (paboTa ¢ Tabmumeit).
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Onpenensiem nopcnacruteny: acnapram, copbwur .... (PaGora ¢ sSTHKeTKAMH.
OmnbIT: B3aMMOAENCTBHE TITIOKO3HI C ruapokcuioM menu (1), cBexxenpuroroBieHHbIM.
Hccnenosanve H3MEHEHMS CONCP)KAHMS IVIIOKO3HL B KPOBH IIOCIIE COaIaHCHPOBAaHHOTO 00efa W TOCIe
ynmorpebierus dpactdyna: KUpUENIKOB, YATICOB, CIIaIKNX ra3upPOBaHHBIX HAIIWTKOB.
6.2 Antomunuii: eenuxuii u yscacmuouii IloueMy He criemyerT MONB30BATHCS ATIOMHUHHEBOMH nocynoi? ComnepHuk
Kaypus. OcTeonopos. MeTamisr KoHcepBHO GanKy.
IIpaxmuueckas paboma.
CBoiicTBa QTIOMHHHESA W 06GNACTH MPUMEHEHHs ANIOMUHUS Ha OCHOBaHMH €ro CBOWCTB (moBTOpeHme). COCTaBHUTH
TabIIHILy, KIIACTeP UIIH CXEMY.
lIpoBeienre XUMHYECKHX peaKIiuii, XapaKTEPU3YIOUHUX aM()OTEpHBIE CBONCTBA COSMMHEHHI ATIOMUHN.
OmpiT 1. AMIOMUHEE U CONSIHAS KUCIIOTA.
OmerT 2. X0pUn aFOMAHUS U THAPOKCH] HaTpus
OmbiT 3. I'uapOKCH T AFOMUHES U COTAHAS KHCIOTA

OmsIT 4. ['unpokcun amoMuHus U TUIPOKCU]T HATPHS

* Haspanwe omsita | Uro mabmronaem YpaBHeHre XUMHYECKOH peakimm

_

BrBOI: .............

IIpoext «Ee BemuuecTBo — koHCepBHas GanKa: SKCIIEPUMEHTAIILHOE OTPeIe/IEHAE METAIIIOB.
6.3 Ykcycnaa kucioma. Ctonossii YKCYC, YKCyCHast 5CCEeHINS, Ie/isHas YKCYCHAst KACIOTa: B ueM pasuuia. CRofCTEa

%NO%OEOM KHCJIOTEI U €€ npuMeHeHue. @u3uosor WYC€CKOE BO3AEHCTBUE KUCJIOTEL.
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IIpaxmuyeckas paboma.

CocraBnenye HOHATHIHOM CXEMBI: «4TO 5 3HAIO 06 YKCYCHOM KHCIIOTe»  (MHIMBUIyalbHO, MO0 B rpymne).
Pacuer KoHIEeHTpanuy KUuCIOTE IIpH ee pa3baBiIeHHH.

KucnotHocTs pacTBopoB muimesoit comst u YKCYCHO¥ KHCJIOTEI.

lamenue mumeBoit comel YKCYCHOM KHCJIOTO#: IPU3HAKH XUMHYECKOLH

peakuuy (BBLIENEHHE rasa, Pe3Koe yBelnueHie 065beMa PeaKIMOHHOH cMecH). TIoBTOPUTE peakIMIo TaIeHus compr
C HCIHOJL30BaHMEM HHIMKATOpa (HAIp., OTBApPA KPACHOKOYAHHOI Kamyctsl). Jlng dero Heo6Xomumo OBITO
IIPUMEHEeHUE HHIUKATOPa?

O6patuth BHEMaHWe, 9TO BEIIENEHHE Ta3a YacTo COIIPOBOXIAETCS

yBeJIMYEHHEeM 00beMa peaklUOHHOM cMech. Kakue MEpPHI IIPETOCTOPOIKHOCTH

HY)KHO COOJIIONATh IPH IPOBEAECHUH TAKIX peakiuii?

6.4 «Conenan mawa cusnoy (moBapeHHass conb, ITOTAIL, riyTamMaT HaTpHA....... rnaybepoBa COJb, MeTHBI

KyIIOpoC...... )

ITumesas cona, matkeBas cona, KaJIbIUHUPOBAHHAs CONA, KAYCTUYECKAs COla: OAMHAKOBEIE MIIH PasHBIE BEIeCTBRA.
KavecTBeHHbIE peaknuy B xuMun.

lIpaxmuueckasn paboma

Onpenenuts: kakoe U3 BemecTs (mumieBas coma, KaycTudeckas cona, KaJIbIIMHUPOBAHHAS COJIa) SBJISIFOTCS COJISIMH
YTOJIBHOM KHCJIOTEL.

Omsrt 1. JleticTBue HHIMKaTOpaMHu.

OmprT 2. JlelicTBre Ha PacTBOPBI MMIIEBOU U KayCTHIECKO COMBI YKCYCHON KHCIOTHI
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Hassanwue omnita

Yrto Habmomnaem

Brisog

Eﬁowmh@mﬂo OIIBITOB IIOATBEPXXOAET, YTO ImyIieBas cona, KaJJbIITUHUPOBAHHAs COJla — 3TO COJH Cjadoi v\ﬂo._.:vmcm

KHCJIOTBI, @ KayCTHYECKas coa — pacTBOPpEMOE OCHOBAHUE.

O@O%NNHF KaK qOKa3aTh ONBITHBIM IIYTEM, 4YTO ITHIIEBAsA COMa ABISIETCS KUCJION COJIBIO.

6.5 Bped numpamoe: mug) unu npagoa.

ITonr3a HUTpPAaToOB: BaKHEHIIIIE MUHEPAJIbHBIE v\hO@@OmSm KaK HCTOYHHK

asorTa. HAU%HJOWOUOH a3orTa. :Omwgv\ BCHECPHHA MYXOJIOBKA MOENAET HACEKOMBIX AHNH OHa BOCIIOJIHSIET HEOOCTATOK

azora B OOJIOTHUCTHIX ZGO.HNXV. mSHﬁNHWH B Ka4Ye€CTBE IMMUIIEBBIX KOHCEPBAaHTOB. Kakne IIpEBpAIICHUS TIIPOUCXOIAT C

HUTpaTaMH B OpraHu3Me 4ejJoBeKka. A30T U ero CTCIICHH OKHUCJICHU.

IIpaxmuueckas ywacme.

Omnpenenenvie MaccoBoit noim a3ora B KallMMHOH, HATpHeBOH 1 aMMOHUIHOMN cenuTpe. BEIBOX: Kakoe W3 HuX Gojiee

LICHHOE a30THOE yI00peHHe.
IIpoexT «Brnusane a30THBIX YROOpeHuii Ha pOCT caxkeHIeB (acori.
7. PaboTa Hax npoexkTamMu — 5 y

6. Oman evibopa memel, nocmanosxu yenu, 3a0ay ucciedo8anus .

7. Oman evi0susicensn 2unomesoi.

8. Oman nnanupoearnus nymu docmudncenus yeieu UCCie006amensCKux (NpoeKmHmuix,) pabom u evibopa Heobx00uUMO20

UHCmMpyMeHmapus.
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9. Dman nposedenus yuebHo20 UCCIEO08AHUA (NPOEKMHOL pabomvl) ¢ NPOMEICYMOUHbIM

8bINOJIHEHUA U KOPPEKYUeU pe3yibmamos.

10.3man ogpopmnenus, npedcmasnenus (3auumot) POOYKmMa npoeKmuotl pabonol

CnHcOK HCI0Jb3YEeMbIX HCTOYHHKOB

CnucoK OCHOBHO#M JIMTEpPaTypbl:
1. Xummuyeckas >nnmkionenus. T 1. M., 1988 r.
2.Kyxymkun ¥0.H. «Xumust Bokpyr Hacy, M. Beicinas mikoia, 2018 r..
3. B.W. Ky3nenos «Xumust Ha TIOpOTre HOBOT'O THICAYENETUSD, « XUMUS B IIKOTIE» Ne 1, 2017.

4. AM. IOnun u npyrue. «Xumus 1 Bacy. M. «Xumusa2002.

CnHcoKk JHTEPATypbl AJsl YYHTEJIs:

KOHMpONIeM 30 X000M
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1. O.C.Tabpuensn, I'.I'. JIsicoBa «HacTonbHast KHUra yuuTess XuMum». , Jpoda, 2017.

Anmx0eposa JLIO. 3anuMarensHas xumust. Kuura uis ygamuxcs, yaurenei u pogureneit. M.: ACT-ITPECC, 2017;
K.A. Makapos «Xumus u 3m0poBbe». M. «IIpocsemenune».2005.

1O.H. Koporslimesa «XuMudeckue cajoHbl KpacoTsly. « Xumus B mkone». Ne 1. 2005 r.

Cxypuxun .M., Heuaes A.I1. Bee o muine ¢ Touku 3penus xumuka. Crpas. usgande. M.: Bricinas mkomna, 2009

AxmetoB M. A., 3oposa E.IO. O0y4enne Xumuu Kak MpoIecc pa3BUTH

NS v R w

NIO3HABATEIBHBIX cTpaTerui ydyammxcsa [Tekct]/ AxmeroB M. A., 3oposa E.}O.// Hayka u mxoma.- 2015.- Ne 2.-
C.81-87
8. JlazapeB B. C. IIpoekTHas [esTeNbHOCTh B INIKOJNE: HEUCHONb3yeMble Bo3MokHocTH [Tekct]/ Jlasapes B. C.

//Bonpocs! o6pazoBanus. — 2015.- Ne 3.-C. 292-307.
9. Bopouios A. Ilpoekrnas 3agada [OnekTpoHHsIi pecypc] / Boponmos A. - Xypran «Hauanesas mkomnay.- 2007.- Ne

6. — Pexxum noctymna: http://nsc. 1september.ru/article.php?id=200700608

10.BBenenue B HaHotexHomoruu. Xumus [Tekct]/ yueGHoe mocobue mius yuammxcs 10 — 11 kmaccos/ mop penakimeit
AxmeroBa ML.A. - CII6: oOpa3oBaTenbHbIl IeHTp «Yuactrey», O6pasoBarenbHbie mMpoekTrl, 2011 — 108 c. (cepus
Hanomkona)

11.T'abpuensa O.C., Ocrpoymos H.I'. TIponenesruueckuii kypc «Crapt B xumuro»/ I'abpuensaa O.C.- XKypran « XuMus
B mKoie».- 2005.- Ne 8.- C. 19-26

12.T'omy6 I'.b., Ilepensirura E.A., UypakoBa O.B. OcHOBBI NpOEKTHOH NeATETHHOCTH NIKOJBHUKA: METOIUIECKOe
moco0ue Mo MpenoJaBaHuIo Kypea (C HCIONb30BaHHeM TeTpanel Ha nevatHoit ocHoBe)/ [Tox penaxiueit mpodeccopa

E.f.Korana. - Camapa: M3natensctBo «Y4eOHas nureparypay, Mznarensckuii nom «Demoposy. 2006. — 224 c.
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CnHcoK JHTEpPATypbl AJs 00y4arOIHXCH:

1.

2
3
4.
5

B.A. BoiitoBny «Xumust B 661Ty». M. «3Hanue». 2000.

«DHIUKIIONEeAMIEeCKUH clloBaph oHoro xumuka» M. «Ilenaroruka», 2002.

«Dpymar», Xumust — M. 000 «T] «M3narenscTBo Mup kaurm»», 2018.

Amuk6eposa JLIO. 3anumarensHas xumus. KHura st ydamuxcs, yauTenei u poaureneid. M.: ACT-ITPECC, 2017,

Mup xumun. 3aHEMaTeNbHble pacckassl o xumui. Coct. FO.M.Cyupros. CII6.: «MuM-3Kkcmpecey, 1995.
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