MyHununansHoe 06neo6pazoBaTeNibHOE YUpeKIeHAe
«["onaHHCKasA cpearas o0meobpasopaTebHas MIKOMA»
MYHHIHTAILHOTO 06pazoBanns - Muxaiinosckmii
MYHHIMIIBHGN pafion  Paszarckoii obnacta

PaccmoTpeno «CormnacopaHo»
Ha 3acegannn TIMO xnaccHBIX | 3aMecTHTENE

pyxoBogaTene or ,29.08.202 aupgkTopa mo QP
npoTeKoa Ne 1
2; c. } I'pjunaesa O.C.
30.08.2022 .

PaGouasi nporpamma
BHEYPOYHOM AeATeILHOCTH
«3aHAMATEILHAS XUMHS»
8 Kace

ITporpamma cocraenesa
yauTeseM GHONOTHH B XUMUH
Hmomkpaoit JILM.

2022-2023 yuebHBIi rox




IIporpamma BHeypO4HOM 1€ATEJIbHOCTH
«3aHUMATeJbHAS XUMMS

Hanpasienue - OOIIEHHTEIUIEKTYaJIbHOE
[Iporpamma paccurtana - it ygarmmxest 14-15 ner (8 kimace)
Cpok peann3zanuu - 1 rox

. KonnuectBo uacos - 35 yacoB

AKTYaJIbHOCTh NMPOrpaMMbl 00YCJIOBJIIEHA TE€M, YTO B YYEOHOM IUIaHE MPEAMETY « XUMHUSD» OTBEACHO BCEro 2 yaca B
Hegeno (8 Kiacc), 4To JaeT BO3MOKHOCTh C(HOPMHUPOBATH Y yUalIUXCs JIMIIb 0a30BbIe 3HAHUA IO TpeaMeTry. B Toxke Bpems
BO3pacT &-TO Kjacca SBISETCA BaXHBIM A NPOo(EeCcCHOHATBLHOTO CaMOOTMPEEICHUS MIKOJIBHUKOB. Bo03MOXkHO, 4YTO
MPOCHYBILUKCS HHTEPEC K XUMHH MOXKET NepepacT B OynyIyro mpodeccuto.

AKTYaJIbHOCTBb JAaHHOI MPOrpaMMbl COCTOUT B U TOM, YTO OHA HE TOJIbKO J1a€T BOCHIUTAHHUKAM MPaKTUUYECKUE YMEHUS U
HaBBIKH, (POPMUPYET HAYAIBHBIN OIBIT TBOPUECKON JCSITEIILHOCTH, HO U PAa3BUBAET MHTEPEC 00YUAIOIIETOCs K SKCIIEPUMEHTY,
HAyYHOMY IIOHCKY, CIIOCOOCTBYET CaMOOIIPENEICHUIO YYallUXCsl, OCO3HAHHOMY BbIOOpPY mpodeccuu. Ydaiuecss cMOTyT Ha
MPaKTUKE UCTOJIb30BaTh CBOM 3HAHUS HA YPOKAX XUMUH U B OBITY.

Ilenaroruveckasi me1eco00Pa3HOCTh 3aAKJII0YAETCS B TOM, YTO 0a30BbIi KypC IIKOIBLHON MPOTpaMMbl IIPeayCMaTpUBAET
MpaKTUYECKUE padOThl, HO WX SIBHO HEJOCTATOYHO, YTOOBI 3aMHTEPECOBATh YYAIIUXCS B CAMOCTOATEIBLHOM MPHOOPETEHHUH
TEOPETUYECKUX 3HAHUM M TMPAKTUYECKUX YMEHHMH M HaBbIKOB. [[Ji1 3Toro B kypc «llepBhie miaru B XHMHM» BKJIIOUEHBI
HauOoJiee spKue, HarJIAIHbIe, MHTPUTYIOLE SKCIIEPUMEHTHI, CIIOCOOHBIE YBIIEUb U 3aUHTEPECOBAThH YUAIIUXCS MPAKTUUYECKOU
HAayKON XUMHUEN.

B pamkax HanmoHansHOTO TipoekTa «O0pa3oBaHue» CO3JaHHUE IIEHTPA €CTECTBEHHO-HAYYHOUM HAMPaBIeHHOCTH « To4Kka pocTay
MTO3BOJIMJIO BHEJIPUTH B IPOrpaMmy I (ppoByto 1ab0paToOpuio U Ka4eCTBEHHO U3MEHUTH MPOIeCcC 00YICHUS XUMHUH.
KonudecTBeHHBIE IKCIIEPUMEHTHI TIO3BOJIAT MOJYyYaTh JTOCTOBEPHYIO HH(MOPMAITUIO O MPOTEKAHWU TE€X WU WHBIX XUMHYECKUX
mpoieccax, O CBOMCTBaX BemecTB. Ha OCHOBE TIONYYEHHBIX OKCIEPUMEHTAIBHBIX JIaHHBIX 00y4aeMble CMOTYT
CaMOCTOSATENIbHO JIeNIaTh BBIBOJBI, 0000IIAaTh pe3yJabTaThl, BBISIBISATH 3aKOHOMEPHOCTH, YTO OJHO3HA4YHO OyneT
CIIOCOOCTBOBATH MOBBIICHUIO MOTUBAITUN OOYUEHHUSI MKOJIHLHUKOB.



Ieab mporpamMmmai:

dopMHUPOBAHUE Y YUAIINXCS HAYYHBIX MIPEACTABICHUM O XUMHH B TIOBCEIHEBHOM KU3HU YEJIOBEKA uepe3 MpoOyKAeHUE
HMHTEpeca U pa3BUTHE NMPO(HECCUOHANBHBIX CKIIOHHOCTEH K TPEAMETY XUMMUSL.
3amaum:

OoOpa3oBareiibHbIE:

e PACHIMPHUTH KPYTO30p YUAITUXCS O MUPE BEIIECTB;

e HCIOJH30BATh TCOPETUUCCKHE 3HAHUS 1T0 XUMHUH Ha TTPAKTHKE;

e 00YyYHTH TEXHUKE OE30MACHOCTH MPHU BHITIOJTHCHUHA XUMHUYCCKUX PEAKITUH;

o copMupoOBaTh HABBIKM BBITIOJIHEHUS MMPOEKTOB ¢ ucnoib3oBanueM UKT u udpoBoro odopyaoBaHus;

e BBISIBUTh TBOPYECKH OAAPEHHBIX OOYUYAIOIIUXCSA U TIOMOYb UM TIPOSIBHTH CEOSI.
Pa3BuBawimue:

e CIOCOOCTBOBATH PA3BUTHIO TBOPUECKUX CITIOCOOHOCTEHN 00yJarOIUXCS;

o ¢opmupoBats UKT-kOoMIeTeHTOCTH;
BocnurareiabHbie:

e BOCIIMTATh CAMOCTOSITEIIHHOCTD MPH BBHITIOJHEHUN PabOTHI;

e BOCIIMTATh YYBCTBO B3aMMOTIOMOIIH, KOJIJIEKTUBHU3MA, yMEHHE pab0oTaTh B KOMaH/E; BOCIHMTATh YyYBCTBO
JIMYHON OTBETCTBEHHOCTH.
Cea3b cojiep:KkaHus MPOrPaMMbl BHEYPOUYHOM 1eSITEJIbHOCTH ¢ YUeOHBIMM NMPeAMeTaAMMU:
Kypc BHeEypouHOW MAESATENBHOCTH HACHHO W COJEPKATENbHO CBSI3aH C 0a30BBIM KypCOM XHMHH W TIO3BOJISIET
MOJA/ACP>)KUBATh B3aMMOCBS3 TEOPUU M TMPAKTHUKHU, (OPMUPYET YCTOMUMBYIO MOTPEOHOCTb MPUMEHSATH IMOJTYyYCHHBIC 3HAHUS W

HAaBBIKHU B HOBCC,Z[HGBHOﬁ KHU3HU.

[Iporpamma mnoCTpoe€Ha Ha OCHOBE MEKNPEeAMETHON WHTerpauuMu ¢ (U3MKOM, MaTeMaTUKOW, OWOoJIOrHMel W JApyruMu

CCTCCTBCHHO-HAYYHBIMHU IPEAMETAMM.

Ocob0eHHocTH peajM3alui NPOrpaMMbl:



Bo3pacr o0yyaromuxcs:
IIporpamMmma opueHTHpOBaHA Ha BOCIIMTAHHUKOB B Bo3pacte 14-15 net 0e3 crnernuanbHOM MOATOTOBKH.
DopMbl 3aAHATHH:
B o6pa3zoBaTensHOM MPOIIECCEe UCTIONB3YIOTCS Pa3IMIHbIe (POPMBI TIPOBEICHUS 3aHATHUS:
o Oecensl;
o JICKIIWH;
e CEMMHApBHI;
e IPAKTUUYECKOE 3aHSITUE;
e XMUMHUYECKHUI IKCIICPUMEHT;
e paboTa Ha KOMIIBIOTEPE;
e DKCKYpCHUH;
o BBINIOJIHEHUE U 3AIIUATA MPOEKTOB.
Pesxxum nposBenennsi: 34 yaca B rofg - 1 pa3 B Hegento. Bee 3aHATUSA O BHEYPOUHOUR AEATEIBHOCTH MPOBOJSATCS IOCIE BCEX
YPOKOB OCHOBHOTO PacIlUCaHusl, IPOIOJIKUATEIBHOCTh COOTBETCTBYET pekomeHaanusim CanlluH, 1. e. 40 muHyT.
MecTo npoBeaeHusi: 3aHATUS TPoBOAATCS B yueOHOM kabunere xumun ['BOY COILL Ne 1 r. Hedreropcka.
3n0poBbecOeperaroIiasl opraiusaius 00pa3oBaTeIbHOTO MpoIlecca MperoaracT UCIoab30BaHue GOpM U METOJI0OB O0ydeHMUS,
aJICKBAaTHBIX BO3PACTHBIM BO3MOXKHOCTSIM IIKOJBHUKA: TPAKTUUYECKUE PA0OThI, SKCIIEPUMEHTHI U OECEeIbI.
Buasbl gesiteibHOCTH: IpeycMOTpeHbI TeopeTnyeckue (204.) u npaktuyeckue 3aHsaTus (144.).
Ili1anupyemblie pe3yabTAThl 0CBOCHHUS 00YYAKIIMMHUCS NPOrPaMMbI (BHEYUEOHOH) BHEYPOUHOM J1eATEJILHOCTH
JIMYHOCTHBIE Pe3yJIbTATHI:

¢ OCO3HABaTh €JMHCTBO U IEIOCTHOCTh OKPY’KAIOIIEr0 MUPA, BOZMOXKHOCTH €T0 IMO3HABAEMOCTH U OOBSICHUMOCTH Ha
OCHOBE JOCTHKECHUN HAYKH;

e IIOCTEIIEHHO BBICTPAUBATh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHUE: OCO3HABATH MOTPEOHOCTh M T'OTOBHOCTH K
camM000pa3oBaHuIO, B TOM YHCJIE U B paMKaxX CaMOCTOSITENIbHOU JESTEIbHOCTH BHE LIKOJIBI;

¢ OIICHUBATDH KU3HEHHbIE CUTYAIIMH C TOUYKHU 3pEHUsI 0€3011aCHOr0 00pa3a *KU3HU U COXPAHEHHUS 3JJ0POBBS;
e OLICHUBATH IKOJIOTMYECKHUI PUCK B3aUMOOTHOIIEHUH YEIOBEKA U PUPOJIBL.



o (OpMUPOBATH HKOJIOTMUYECKOE MBIIIJICHUE: YMEHHE OIICHUBATh CBOIO JIEATEIBHOCTh U MOCTYNIKHU JIPYTUX JIOACH C
TOYKH 3PEHHUSI COXPAHEHUS OKPYXKAIOIIEeH Cpesibl - rapaHTa >KU3HHU U OJ1aronorydus Jojeil Ha 3emiie.

MeTanpeaMeTHbIMU Pe3yJIbTaTaMH H3ydeHUs Kypca «llepBbie maru B XuMum» SBIICTCS (OPMUPOBAHNE YHUBEPCATBHBIX
yueOHbIx aericreuit (YY]I).
PeryasituBubie YY/:
e CAMOCTOSITEJILHO OOHAPYKUBATh U POPMYTUPOBATH YUCOHYIO TPOOIIEMY, ONIPEACIISTh 1IeJib Y4eOHON AeSTEIbHOCTH;
e BBIJBUTATh BEPCUH PEIICHUS MTPOOJIEMBI, 0CO3HABATh KOHEUHBIN pe3yIbTaT, BRIOUPATh U3 MPEAJIOKCHHBIX U MICKATh
CaMOCTOSTEIIEHO CPEICTBA TOCTIKCHHUS TICITH;

e OCYIICCTBJIATH ICJICIIOIAaraHuc, BKIII04as IOCTAHOBKY HOBBIX ueneﬁ, HpCO6p&30BaHI/Ie Hp&lKTH‘-ICCKOfI 3a4a4U B
ITO3HABAaTCIIbHYIO,

e COCTaBJATH (MHAMBUAYAJIHHO WX B TPYIIIE) IUIAH PEUICHUS! TPOOIEMBIL;
« paboTas 1o MIIaHy, CBEPATh CBOM JIEUCTBUS C LIEJIBIO U, PU HEOOXOAUMOCTH, UCIIPABIIATH OLIMOKU CAMOCTOSATEINBHO;
o YUHUTBHIBATH PA3HBIC MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3JIMYHBIX MTO3ULIUNA B COTPYIHUYECTBE;

e B JIMAJIOre C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITENIbHO BEIPA0OTAaHHBIE KPUTEPUU OLICHKHU.

ITo3naBaTeabHbie YY/I:

o AHAJIM3UPOBATH, CPABHUBATH, KIACCUDUITUPOBATH U 000011aTh (DAKTHI U SBJICHUS. BBIABISATH IPUUUHBI U CJICICTBUS
MPOCTHIX SIBJICHUMU.

o OCYHIECTBJISATH CPABHEHHE, KIIACCU(PUKALIUIO, CAMOCTOSITEILHO BHIOMPAasi OCHOBAHMS U KPUTEPUU TSl YKa3aHHBIX
JIOTUYECKUX ONEPALUI;

e CTPOMTH JIOTUUECKOE PACCYKJICHHUE, BKIIIOYAIOIEE YCTAHOBICHUE MPUUUHHO-CIICICTBEHHBIX CBSI3CH.
e C03/1aBaTh CXEMaTUYECKHE MOJICIH C BBIJCICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
¢ COCTABJIfITH TE€3UCHI, PA3JIUYHBIC BUbI IUNIAHOB (MPOCTHIX, CIIOKHBIX H T.IL.).
e Mpeodpa3oBBIBATH HHPOPMAIIUIO U3 OJTHOTO BHJIA B IPYTOM (TaONHILy B TEKCT U TIp.).

e YMeTb ONpPEEIATh BO3MOKHBIC HCTOYHUKU HEOOXOIUMBIX CBEJICHHM, MPOU3BOIUTH MOUCK MH(OpMAITUH,
aHaJIM3UPOBATh U OLIEHUBATH €€ JOCTOBEPHOCTb.

¢ 00001IaTh MOHATHS - OCYIIECTBISATH JOTUYECKYIO OTIEPAIINIO TIEPEX0aa OT MOHITHI C MEHBIIIMM 00HEMOM MOHATHSIM
¢ 00JbImKUM 00BEMOM;



e CTPOUTH JIOTMICCKUC PACCYKACHUA, BKIIIOYAIOINNC YCTAHOBJIICHUC ITPUYNHHO-CIICACTBCHHBIX CBSI3CH.

o OOBJACHATH SBJICHHS, TPOIECCHI, CBSI3W M OTHOIICHUS, BBIABISEMbIC B XOJC HCCICIOBAHUS, OCYIIECTBISTH BEIOOD
HanOosee 2 (PEeKTUBHBIX CIIOCOO0OB PEIICHUS 3a7]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHH.

KommynukatuBnbie YY/I:

o yMeThb (pOpMyIHpPOBaTH COOCTBEHHOE MHEHHME M MO3UIIMI0, apTyMEHTHPOBATh €€ U KOOPAHMHHUPOBATH €€ C MO3UIUU
MapTHEPOB B COTPYAHUYECTBE IIPHU BHIPAOOTKE OOIIETO pEelIEHUsI B COBMECTHOM AESITEIbHOCTH;

¢ OTOOpaXXaTh B PEUM COJIEPKAHUE COBEPIIAEMbIX ACHCTBUM, Kak B (hOpME IPOMKOM COLIMATM3UPOBAHHON pEUH, TaK U
B (hpopmMe BHYTpEHHEN peun;
e YMETb apTYMEHTHPOBATH CBOIO TOUYKY 3PCHUS;

¢ YMETh OCYUIECTBIISATh B3AMMHBIM KOHTPOJIb U OKa3bIBATh B COTPYIHUYECTBE HEOOXOAUMYIO B3aUMOIIOMOIIIb;

e yMeTh pabOTaTh B IpyMIle - yCTAaHABIUBATh pabouue OTHOIICHUS, 3P (PEKTUBHO COTPYAHUYATD U CIIOCOOCTBOBATH
MPOAYKTUBHOW KOOTIEPALIHH.

IIpeaMeTHBIMH pe3yJibTaATAMHU U3YUYCHUS MIPEIMETA ABJISIOTCS CICAYIOIINE YMEHUS:
e OCO3HAHUWE POJIN BEIIECTB;
e ONPEAENATH POJIb PA3IMYHBIX BEIIECTB B IPUPOJE U TEXHUKE;
o OOBICHATH POJB BEUIECTB B UX KPYTrOBOPOTE;
¢ PacCMOTPEHUE XMMHYECKUX MPOLIECCOB;
e WCIIOJIb30BATh 3HAHMS XUMHHU MPU COOIIOICHNUH TTPABUII UCTIOIB30BAHMS OBITOBBIX XMMUYECKUX MPEIapaToOB;
— pa3auyaTh ONacHbIe U O0€30TaCHbIC BEIIECTRA,;

MPUBOJAUTH MPUMEPHI XUMUYECKUX TIPOLIECCOB B MIPUPO/IE;
e HAXOJIUTh YEPTHI, CBUACTEIHCTBYIONIHME 00 OOIMX MPU3HAKAX XUMUUYECKHUX MPOIIECCOB U UX PA3TUUHUSIX;
e HCIOJH30BAHUE XUMUYECKUX 3HAHUU B OBITY;
o OOBICHATH 3HAUCHUE BEIECTB B KU3HU U XO3AMCTBE UYETIOBEKA;
o OOBICHATH MUP C TOUKHU 3PEHUS XUMUMU;
o (opmupoBaTh MpeACcTaBiIeHUs 0 OyayieM npodeccCuoHaILHOM BBIOOpE.



Kpome Toro, 3aHatusi mpu3BaHbl NPOOYAUTH Yy YYalIUXCsi MHTEpPEC K XMMHUYECKOM HayKe, CTUMYJIUPOBATH JajbHEHIee
M3y4YeHUE XUMUU. XUMUYCCKHE 3HAHUA, CHOPMHUPOBAHHBIC HA 3aHATHAX, MHPOPMAIIMOHHAS KYJIbTypa yYaluXcs, MOTYT OBITh
WCIIOJIb30BaHbl UMU ISl PACKPBITHS PA3JIMYHBIX MPOSBICHUN CBSI3U XUMUHU C KU3HBIO.
OcHoBaHueM /Uil BblJIeJIeHUSI TPeOOBAHMI K YPOBHIO NMOATOTOBKH OOYyYalOIIUXCS BHICTYIIA€T OCHOBHAs 00pa3oBaTeIbHas
nporpamma ['BOY COII Nel r. Hedreropcka.

Cnoco0b1 onpeesieHUs: pe3yJIbTATUBHOCTH:

o Hauanouviit kommponv (cenmsadpp) B BUJEC BU3YaJIbHOTO HAOJIOJNCHHMS Iiejarora 3a  COOJIOJICHUEM
BOCITUTAaHHUKAMU TEXHUKHU 0€30MacHOCTU, TOBEACHUEM TIPU PabOTe C MOCIETYIONINM 00CYKICHUEM;

o Tekywiuit KOHmpoJib (6 meuenue 6cezo y4uedH020 200a) B BUJI€ BU3yalIlbHOTO HAOIOJEHHUS Te€/1arora 3a MpoieccoM
BBITIOJIHEHUS YYAIIMMUCS TMPAKTUYECKUX paldOT, MPOEKTOB, WHIWBHUAYAIbHBIX 3aJaHUM, y4acTHsl B MPEIMETHOM Hesene
€CTECTBO3HAHUS;

o Ilpomesrccymounvtit Konmpoap (memamuueckuit) B BUJIC NPEIMETHON JUATHOCTUKHY 3HAHUS AETbMU MPOUIECHHBIX
TEM;

o Hmozoewvlii konmpons (maii) B BUJIE U3YYCHUS U aHAIM3a MPOJYKTOB TpyAa ydamuxcs (IIPOEKTOB; COOOIICHMUIA,
pedepaToB), mpoiiecca Opranu3auu padoThl HAJ MPOAYKTOM U TUHAMUKH JIMYHOCTHBIX U3MEHECHU .
®opMbl Y4éTa 3HAHUUA, YMEHMH NIPU PeaIu3aliM NPOrpamMMbl.

« Ormpoc;
o OO0cyxaeHue;
o CamocTtosrenbHas padboTa;
o TectupoBanue;
o IlpesenTanus u 3auUTa TBOPUYECKON pabOTHI (IPOEKTHI U AP.).
B kon11e yueObHOro rojia 00y4yaromuiicss JOJKEH BBIMOJHUTH U 3alIUTUTD MPOEKT.
(ITpunoxenue 1. «Onucanue popmMbl NOABEACHUS UTOTOBY).
TeMaTnyecKuil IJIaH NPOrPaMMbl BHEYPOUYHOM JIeATeIbHOCTH «MUp XumMmum»
Ne (HasBanue pa3mesia Tema 3ansaTUA Bcero Teopus IIpak- |[Ucnoab3yemoe
n/n 4acoB THKA [000py10BaHue




Paznean 1.
Beenenue. (24.)

BsogHoe 3aHgTHE.

MecTo XMMUM B €CTECTBO3HAHUH

Pasznaea 2.
JKCcnepUMEHTAJbHbIE
0CHOBBI XuMuu. (94.)

emectBa. Ilpuemsl  oOpamieHust ¢
CIIECTBAMHU.

[paBmiia  Ge3omacHod  paboOThl  MpH
POBEIICHUU  DJKCIIEPUMEHTAa. | eXHHUKa
nOOPATOPHBIX padoT.

[arpeBaTenbHbIE MPUOOPHI.

YucTele BeniecTBa, 0C000 YHUCTHIE
Bemiectra. [ Ipumecu. Cmecu.

JlaTumk
PIECKTPONPOBOTHOCTH,
UG POBON MUKPOCKOIT

IGTOI[I)I ITIO3HaHHA B CCTCCTBO3HAHHH.

Bopa. PactBopsl. Mopckast u ipecHas
BOJIa. buonornueckue KuaKoCTu

/laTunk TemMnepaTypsl
[JIATUHOBBIN

MaccoBast 0Jis1 paCTBOPEHHOTO
BEILIECTBA, WM NPOLIEHTHAs
KOHIICHTpAIIHS BEIIECTBA B PaCTBOPE

J[aT4uK onTHYECKON
MJIOTHOCTH

[achIllICHHBIE u MEPECHICHHBIE
ACTBOPBI.

[{udpopoii
MHKPOCKOTI




Pa3znea 3.
3HAKOMMMCSI ¢ MHPOM
HAHOYACTHIL

(8u.)

MonenupoBanue

Crtpoenue BeniecTBa. PazMepsl yacTuil.
HanouacTuusl

Komnonanele CUCTEMBI: IOYBA, TJIMHA,
[IPUPOJIHBIC BOJIBI, BO3YX JIBIM,
MUHEpAJIbI, XJ1e0, MOJIOKO, MacJio,
KpOBb. .. KoJlsmongHbIC M HICTUHHBIE
PACTBOPBI

MeToabI U CPeICTBA YMITUPUUECKOTO
VCCIIEIOBAHNS

Kak cTeneHs n3MeITbuYeHHOCTH BIIHSICT
Ha OOIIYIO TUIOIAb COMPUKACAIOIIUXCS
YaCTHI]

HanooOBbeKkThl U 00YCIOBJICHHOCTh HX
VHUKAJTbHBIX CBOWCTB pe3KuM
VBEIMYCHUEM TUIOIIAA TTOBEPXHOCTH
YaCTHI]

Pa3nea 4.
XUMHS HA CTPaxe
310POBbsi. (64.)

Moxn. Bosronka itona. Moa u3 anreku

«MapranuoBkay. [lepmanranar kauus

AIIXP

[Tepekuck Bogopoa. CBoicTBa U

MpYMEHEHHE TIEPOKCHUIA BOIOpOaa

[Tpubop ms

[MOJIYUCHUA BOJOpOaa




ALl THICAIUIIAIIOBAS KUCIOTA.
ACKOpOMHOBAsI KHCIIOTA

«3eNeHKay Wik OpUIUTMaHTOBBIN
BEJICHBIN

«MBL10 IyaACCHOCH

latuuk pH

Pa3nea S.
XuUMUA NUIIHA
(5u4.)

Caxap, Kpaxmall, OCJIr0J103a —
[POACTBCHHUKHU I''TFOKO3bI

AJTFOMUHHN: BETMKUN U Y’KACHBIN

5 'YKCyCHasi KUCIIOTa Jlatuuk pH, matumk
HIIEKTPONPOBOHOCTH
«CoJieHas Halla KU3Hb
Bpen HUTpaToB: MU} WK MTpaBaa JlaTumnk
PIECKTPOMPOBOAHOCTH
Pa3znea 6. 6. Dman evibopa memvl, NOCMAHOBKU
PaGoTa Han yenu, 3a0a4 ucciedo8anusl .
MPOEeKTAMM.
(Su4.) 7. Dman 8vb108UdNCEHUSL 2UNOMESD.
11 8. Dman NAAHUPOBAHUS
0ocmudicenus yenetl

uccie008amenbCckux — (NPoeKmmubix)
pabom u evlOOpa HeoOXO0OUMO20
UHCIPYMEHMAapusl.

9. DOman nposeoeHUst YUeOH020




uccne008aHus (npoexmuot
pabomvl) ¢ NPOMENCYMOYHBIM
KOHMPOAeM 3a XOOOM BbINOJHCHUS]
U Koppexyuetl pe3yibmanos.

10. Dman oopmnenus,
npeocmaeieHus. (3awumol) 1
npooOyKma npoeKmuou pabomaoi

NTOI'O: 35 19 16
Coaepikanue Kypea
HNHcTpyKTaX MO TEXHUKE O€30MaCHOCTH MPOBOAMTCS HA KAXK/I0M 3aHSITHH NEepe]] IPOBEICHUEM SKCIIEPUMEHTA.

1. BBenenue

1. Beoonoe 3anamue. 3HaKOMCTBO yYaIlIUXCSl C HOBBIM Y4€OHBIM KypPCOM BO BHEYPOUHOU €SI TEIIbHOCTH.
2. Mecmo xumuu ¢ ecmecmego3Hanuu. 3apOXKIACHUE XUMUN KaK HAYKU. CBS3b XUMUU C ITPAKTUYECKOM KU3HBIO YEJIOBEKA.

IIpaxmuueckas yacmeo.
Co3znanue 1mo3HaBaTeNbHBIX KPOCCBOPAOB U JPYTUX UHTEPAKTUBHBIX yrpakHeHui Ha LearningAps.org unu MyTest.

2. DKcnepuMeHTAJbHbIE OCHOBBI XUMMHU
1. Bewecmea. Ilpuemot oopawienus c eeuyecmeamu.

N3yuenne mpaBui TEXHUKH O€30MACHOCTH, MPEIYyNPESKIAIONMUX ¢ 3alpeniaronmx 3HakoB. llepBas momorIis.
[IpoTuBOMIOXKApHBIE CPEICTBA 3ALIUTHI.

3HAaKOMCTBO C BEIIECTBAMH, BCTPEUAIOMMMHUCS B OBITY: WOAHAs HACTOWKA, MeNb, aJTIOMUHUMA, COJIb, THUIIEBAs COJA,
JUMOHHAsI KHMCJIOTA, YKCYCHas KHCJIOTa, BOJia, MEIHbIM Kymopoc. OTinuue BEHIeCTB MO (PU3MUYECKUM CBONCTBaM:



arperaTHoe COCTOSIHHE, IIBET, 3alax, BKYC, pacTBOpUMOCTh. [IpaBuna XxpaHeHus: BemlecTB B jJabopatopuu. TOKCUYHOCTH
BEIIECTB JUISI JKWUBBIX OPTraHU3MOB OIPEAEIACTCS WX XUMHUYECKHMH CBOWCTBAMH, HMX CIOCOOHOCTBIO BCTYINAaTh B
XUMUYecKkue peakiuuu. [IposiBIeHUS TOKCMYHBIX BEIIECTB y UYEJIIOBEKA: XMMHUUYECKUW O0KOT, pa3paX€HUE CIU3UCTHIX
000JI04EK, KaTap JbIXaTENIbHBIX MyTEeH, aJUIEPrUYeCKhe peaKluH, OCTPbI€ JEePMATUTHI, KAHIIEPOTEHHOE JCHCTBHUE,
MOpak€HUsT OPraHOB, BO3MOXKHOCTbH JIETAIBHBIX HMCXOJ0B. lIpaBuna orOopa BemiecTB (TBEpAbIC, MOPOIIKOOOpPA3HEIE,
KUJKWE, BOJAHBIE PACTBOPHI, 0c000€ BHUMaHKE — pab0Ta TOJIBKO C MaJIbIMU 00bEMaMH BEIIECTB).

Tecm Ha ocHOBe 3a/1anuii U3 oTkpbIToro 6anka OUIIU (pazaen «MeTo bl TO3ZHAHUSY)

2. Ilpasuna 6e3onacmnoit pabomul npu nposedenuu Ikcnepumenma. Texnuxka nradbopamopnvlx pavom.

3HAaKOMCTBO C JIaOOpaTOpHBIM OOOpPYJIOBAaHHMEM: CTEKISHHAs IIOCcyJa (XMMHYECKHE CTaKaHbl, KOJIOBbI, BOPOHKH,
JICNUTENIbHBIE BOPOHKHM, MEpHas IOCyJla), BEChl, IUTATUBBI I MPOOUPOK W NHpHOOPOB, HArpeBaTeNbHBIN MNpUOOp-
CHUPTOBKA, papopoBast nocy/a (BelIapuBaTeIbHbIE YaIlIKH, TUTJIU, CTYIKH, IINATEIN) U Jp.

be3onacHas pabota co crekyioMm, MpoOKaMu (IEMOHCTpaALUsl PEe3KU CTEKIISIHHBIX TPYOOK, UX HArpeBaHUs ISl U3MEHEHMS
dbopmpt).

llpaxmuueckas yacme.

C6opka npubopa it nosyueHus razoB. [IpoBepka Ha repMETHYHOCTb. 3aKpeIVIeHHE ero Ha mTaThBe. Pucynok npudopa
pu OMOIIH TpadapeTa.

3. HazcpesamenvHnoie npuooput.

CmuproBka. ['azoBas ropenka. [Inutka. Boasnas 6ans. Haznauenue HarpeBaTelbHBIX PUOOPOB.

N3ydeHne cnupTOBKU: COCTABHBIC YACTU U UX (QYHKIUS.

["oprodee TOIIMBO ISl CHUPTOBOK: ATHIIOBBIA ciupT. OCOOEHHOCTH peaki TOPEeHUs: BbleieHue Tera u ceeta. Cyxoe
roproyee

[IpaBuna HarpeBaHusi MPOOUPOK C BOJHBIMU PACTBOPaMHU (TIPEABAPUTENbHBINA MPOTPEB BCEl MOBEPXHOCTH, 00s3aTENBHBIN
HAKJIOH MPOOUPKHU, OTBEPCTHE MPOOUPKHU «OT ceOsI», 3aKpeIICHUE JIepKaTesst MPpoOUpPKH).

Hcnonp30BaHne TUTIEN ITPU IPOKAJIMBAHUM BellecTB. HazHaueHue onepanyu npoKaauBaHMUs.

IIpakxmuueckas yacmeo.



N3yuenne nnamenu. PUCYHOK TJIaMeHU.
COopka mpubopa Juis BBIMApUBAaHUS CONU (KOJBIIO Ha IITATWB, BBIMTapUBATENIbHAs YalllKa, BOJHBIA PacTBOp COJIH,
cnupToBKa). PucyHok mpubopa npu nomomiu tpadapera.

4. Hucmuvle eeutecmea, ocooo uucmole eeujecmea. Ilpumecu. Cmecu. CriocoObl OUMCTKH BEUIECTB OT NpUMeEcedl u
paznenenusi cmecei. @unbrpoBanue. Ileperonka. Kpucramnuzanus. Pa3nenenrwe ¢ MOMOIIbI0O MAarHuTa, ACIUTEIBHOM
BOPOHKH

IIpaxmuueckas uacme.

1 BapmaHT: cMech PEYHOTO MecKa U caxapa.

2 BapuaHT: CMECh PEYHOTI'0 IECKa U IOBAPEHHOM COJIH.

CocTaBUTh cXeMy NOCIIEIOBATEIBLHOCTH ONepalnii (pacTBopeHue, puibTpoBaHue, BeinapruBanue). CpaBHUTh U OOCYIHUTH
pe3ynbTaThl JABYX BapuaHTOB. OOpaTUTh BHMMaHUE Ha CMECh caxapa W mecka (y HEKOTOPbIX YalllKh HOKPBUIMCH
KOPUYHEBOM Maccoi), Ha Ba)XHOCTb YCJIOBUW MPOBEACHUS 3KCIEPUMEHTa, B JAHHOM Cllydae Ha CBOEBPEMEHHOE
IpEKpalleHne Harpesa.

5. Memoowl no3nanus 6 eCmecmeo3Hanuu.

Hab6nronenue. Jxcniepument. MoaenupoBaHue.
VYcnoBus mpoBesieHUs HaOMIOJEHUS KaK OCHOBHOTO METOJla MO3HAaHUsS. MBICIUTENBHBIN W pealibHBbId SKCIICPUMEHT.
YHuBepcaabHbIC 3HAHMS YEJIOBEUYECTBA HA OCHOBE HaOM0ieHUS. DU3HYECKUE U XUMUUCCKUE SBICHUS.
llpaxmuueckas yacme.
BbpoyHoBckoe aBmkeHHe moa MukpockornoMm. OO0HapyKEHHE Kupa B CeMeHax IojconHeuHrnka. OOHapyKeHHe KpaxMalia B
kaptodene. OOHapyXKeHHE YTIEKHUCIOrO rasa B BbIIbIXaeMOM Bo3ayxe. JloOaBineHWe ITUMOHHOM KHCIOTHI B Yaii.
OdopmiieHne padoThI.

Ha3Banwue onbiTa Kaxk BeImosHsmn Yro HaOIrO AN

OOpatuTh BHUMaHUE HA MTPAKTUYECKHUE 3aJaHUs MTPOILIBIX 3aHITHI. AKIIEHTUPOBATh, YTO METO/1 HAOIIOIEHUST — OCHOBHOM
METO/I IO3HAHMUS.



6. Booa. Pacmeopvl. Mopckas u npecnas 6oda. buonozuueckue ncuokocmu: KpoBb, JMMQa, KICTOYHBIH COK.
DKOJIOTHYECKHE TTPOOIEMBI BOIBI. DJIEKTPOIPOBOTHOCTH KAK CBOMCTBO PACTBOPOB 3JIEKTPOJIUTOB (MpaBmiia 0€30MMacHOCTH
C DJIEKTPOIPUOOPAMH).

Ipaxmuuecxas wacme.

OmnpeneneHre ¢ TMOMOIIBI0  AJICKTPONPOBOJAHOCTH PACTBOPOB: B KAaKOM XHMHYECKOM CTakaHE HaXOJHUTCA
JTUCTWJUTMpOBaHHasl Bojia. JlaHbI Tpu pacTBOpa: pacTBOp MOBAPEHHOM COJIM, pacTBOp caxapa, AUCTHILIUPOBAHHAS BOJA.
Odopmiienne pabOThI.

HasBanue pactBopa Yrto HaOm01aeM (3aropaeTcs JJaMIovKa Uiu HET)
Kak pacro3Hath: B KakOM CTakaHe — JUCTWIMPOBAHHAsI BOJAa M PacTBOP caxapa. J{OJDKHBI MPEeAsIoKUTh JBa CIocooa:
OpraHoOJICNITUYECKUN 1 BhITapUBaHUE.

[IpoexT «M3roroBieHne caMmoIeTbHOTO IprOopa JJIsl UCCIEI0BAHUS AICKTPOIIPOBOTHOCTH PACTBOPOBY

7. Maccoeasn 0o PaACmeopenHozZo eeuiecmed, uiu nPpOUECHMHAA KOHUeHmpauus eeuiecmea 6 pacmaeope.

B3BemBanue. PaznoBeckl. HaBecka. Mepnas nmocyzaa (MepHbIE CTaKaHbl, KOJIOBI, IUITUHAPHI).

llpaxmuueckas yacme.

[IpuroroBienue pacTBOPOB ITOBAPEHHOM COJIM 3aJaHHOW KOHLICHTPALIUH.

[IpuroroBieHne MIUMTyYEro HAMKUTKA U3 TMUIIEBOW COMbI, TUMOHHOM KUCIIOTHI, caxapa U aCKOPOWHOBOM KHUCIIOTHI: KaxK1as
rpyImma onpeaesnseT KOJINYeCTBO BEIIECTB Ha cBoe yeMoTpeHue. CpaBHEHHE U 00CY X ICHUE TPUTOTOBJICHHBIX HAITUTKOB C
T.3p. BKyca, Qukcanuu HabmomaeMbix 3(G(EKTOB, pacueToB WM BBIMOTHEHUS «HA TJIa30K», JIKCIEPUMEHTAIHHON
KYJBTYpHI.

8. Hacoluennvie u nepecvlujeHHbvle pACHEOpPbL.
Memoouka evipanyueanus kpucmaniog. Monokpucrami. Kpucraumueckue apy3sl. UTo Takoe «3aTpaBKay.

JleMoHcTpanus NeEPECHILIEHHOTO pacTBOPA alleTaTa HaTpusl.
IIpaxkmuueckas uacmo.



[IpuroroBieHrEe HACBHIIMIEHHBIX U MEPECHIMIEHHBIX pacTBOPOB. [IpUroToBieHrne BOAHBIX PACTBOPOB MEIHOIO KYIIOPOCa,
XJIOpHa HATpHUs, caxapo3bl Uil BbIPAIIMBAHUS KPUCTAILIOB. BhIpamyBaHue KpUCTAILUIOB U3 PACTBOpPAa KAMEHHOM COJIU U
WOJUPOBAHHOW COJIM: €CTh JW pasHuna. [louemy s BbIpalllMBaHUS KPUCTALUIOB KAMEHHAs COJIb JIy4Ille, 4YeM

noaupoBaHHas. [lonydeHne okpalleHHBIX KPHUCTAJIOB COJM C HMCMIOJb30BAaHUEM MUIIEBBIX KpacuTesei. BripanuBanue
KpHCTaJUIOB MEJTHOTO KylIOpOCa U3 BOJHO-CIIUPTOBBIX PACTBOPOB.

3. 3HakoMuMcs € MHUPOM HAHOYACTHUI

1. Mooenupoeanue. Mosienu B ecCTeCTBO3HAaHUM (TJIOOyC, KapThl, (U3UYECKHE MOJEIH, OHOJIOTHYECKUE MYJIISDKH,
KpUCTAJUIMUECKUE pelieTK ). Moaean aTOMOB U MOJIEKYJI B XUMUHU.

HpaKmuquKaﬂ yacmeo.
H3roroBiecHue MOI[GHGﬁ MOJICKYJ U3 IIOAPYUHBIX CPCIACTB. PabGota B006pa)KeHI/IH.

2. Cmpoenue eeuiecmea. Pawnepbt yacmuu. Hauouacmuubt.

Ilpoexmuas 3aoaua Ne 1. Kak y3HaTh mpUMEpHbIE pa3Mepbl BUTAMUHHOTO Jpake «YHAECBUTY», «PeBUT», ymaKOBKHU
KOTOPBIX PACIOJIOKEHBI Y BaC Ha CTOJIaX, HE OTKPhIBasi OaHOYEK.

Ilpoexmuas 3ad0aua Ne 2.'Y Bac Ha cTolax HAXOJSATCS MEPHBIN ITWIMHJIP, KOJOa ¢ BOJOM, BEChl PHIYAKHOTO THUIIA C
HabopoMm pazHoBecoB. [IpemnoxkuTe ciocoObl onpeneNieHus: pa3MepOB MOJIEKYJT BOIbI (MPAKTUUYECKUN U TEOPETUUECKUI).
Bonpoc: OtHOCUTCS T MOJIeKyJ1a BO/IbI K HaHO4acTHiam? [loueMy BUPYChI Ha3bIBAlOT HAHOPOOOTAMU?

3. Konnouonsie cucmemovi: nouea, 2iuna, npupoonsvie 600bvl, 6030yX OblM, MUHEPATbl, X1€0, MOI0KO, MAaAcio,
Kpogs...Konnouonvte u ucmunusvte pacmeopsl. Ontudeckue cBorcTBa: «d(pdexkt Tunmans», «IBICHUE HCKPSIIIUXCS
cioeBy. KotouJHbIe 4YacTHIBI M UX pa3Mepbl. Ixcnepumenmanvras 3adavya Ne [. Ha cronax: nazepHasi yka3ka u
Ja3epHBIA (hOHAPUK C KPACHBIM JIYYOM, JBAa XMMHYCCKHX CTaKaHa: B OJJHOM 3aBapEHHBIN IMAKETHK Yas, B IPYTOM — YHCTas

Bona. [lpomycture nyd nazepHOro (poHApHWKa uepe3 CTaKaHbl. B KakoM cTakaHe, MO-BallleMy MHEHHUIO, HaXOJUTCA
KoJutonaHast cuctema? Ha yem oCHOBBIBaeTCs Balle MPeAnoioxKeHue?



Oxcnepumenmanvuas 3adava Ne 2. Bam Beimanbl pactBopsl anetata cBuHIiia Pb(CH3COO),; u noguaa kamus Kl, mratus
¢ mpoOupKamu, CIUPTOBas Topeika, mpodbupkoaepxkarens. B mpobupky namerite 2 miu pactBopa Kl (BeicoToit 2 cMm) u
3arem mpuieiite 2 mu pactBopa Pb(CH3COQ),. O0Opasyercs kenthiii ocamok. Harpelite mpoOHpKy 10 pacTBOPCHHS
ocajka. 3aTeM OXJIaauTe MPOOHUPKY OKOJIO 2-3 MUH M ITIOMENIaeM B COCYJ C XOJIOJHOM JIeAsTHOU Boaou. Uto Habmomaere?
UYTO MpOUCXOAUT TIPU BCTPSXUBAHUU TIPOOUPKHU?

Ntak, BBl TOJIBKO YTO OOHAPYKWUJIM pa3IUuUe€ MEXKAY HCTUHHBIMH pacTBOpaMH M KOJUIOMJHBIMH pacTBOpamu. B
MOCJIETHUX BbI HAOMIOJATM TpOsiBIIeHHE onTU4ecKux 3¢dekToB: «dpdext Tunmans» (dkcm. 3aa. Nel) u «saBieHue
UCKPSIIIUXCS CI0oeB» (KCI. 3a1.Ne2).

Bormpoc: Kak goka3arb, 4To MBUIBHBIN pacTBOp sBisieTcsl KojutouaHou cuctemoit? (Ilo paccesHuio cBeta B pacTBope -
konyc Tunnans).

YTO MpoUCXOAUT €CIIM B MBUIBHBIN PacTBOP 100aBUTH MoBapeHHYI0 colib? ([Ipo3pauHnsblil mpexae pacTBOp Pe3KO MyTHEET,
00pa3yroTCs KPYIMHBIC XJIOMbs). 3HAKOMCTBO C SIBJICHUSMH KOATyJISAIIUU U BbICAJTUBAHHMS.

Ilpoexmnas 3a0aua Ne 1.]IBa ydeHHKA IPUTOTOBUIN CMECh M3 PACTUTEIBHOTO Macja U BOABI: JOOABHUB IMOJOBUHY YalHOU
noxku mMacia B 200 mur Bogel. OMH M3 HUX YTBEP)KIACT, YTO MOJYUYCHHAsI CMECh SBIIICTCS] KOJUIOMIHBIM PacTBOPOM, a
apyroit aro orpunaer. Kro mpas? CBoi OTBET WUIIOCTpUPYWTE CHMMKaMU Ha MoOmibHOM Tenedone. (IIpaBsl 00a
y4yeHHKa. Bce 3aBHCHUT OT O0COOCHHOCTEW MPUTOTOBIECHUS cMech. Eciau mpocTo pasmemniath Macio B BOJE, TO KOHYC
Tunnans ae Habmomaercs. Eciu ke akTHBHO B30aNTHIBATh CMECh B TEUCHUE HEKOTOPOTO BPEMEHH, TO CMECh MyTHEET U B
TaKOM PacTBOPE XOPOIIO BUIEH KOHYC PAaCCESTHHOTO CBETa, TO €CTh MOSIBJISIOTCS MEIKOAMCIICPCHBIEC YACTHUIIBI KaIeIeK
Macia).

BbiBOa: KOJUTOMAHBIE PACTBOPHI MOXKHO OOHAPYXHTh 10 ONTHYECKOMY TecTy <«dddexkr Tungams», KOTOPHIHA
0OHapy>KUBAETCS, €CJIM KOJUIOUHBIE YACTHUIIBI HE MPEBHIIIAIOT AUANa30H HAHOPA3MEPOB.

4. Memoowvl u cpeocmea IMRUPUYUECKO20 UCCIE008AHUA.

Ha npenpraynux 3aasITHAX BBl BBITOMHSIN SKCIIEPUMEHTAIBHBIC M ITPOCKTHBIC 3a1auu. Kak BbI qymacTe, KaKue METO/IbI
HCCIICIOBAHMS BBl MCIIOJIH30BAIIN?

1. Habmonenue. 2. Oxcnepument. 3. M3mepenue. 4. CpaBHeHHE

BcnomuuTe 3amanus, IPOCMOTPHUTE CBOU 3alMCH M MPOKOMMEHTHPYHTE MX C TOYKH 3PEHUS HCIIOIh30BAHHBIX METOJIOB
uccaenoBanus. YeM BbI MOJIB30BAMCH, YTOOBI PEIIUTH MOCTABICHHYIO TIEPE BaMU IIPOOIeMy.



IlIpoexmnas 3a0aua Ne 1. Halimure, dyeMy paBHA INTOTHOCTH alFOMUHHEBOHN (DOJIBIHM M MEAHOM WM CTAIbHOW OOJIBaHKU
HEMPaBIIHLHOM (hOPMBI, KOTOPBIC JISKAT HA BaIIUX cToJax. MaeT oOcyxaeHue.
JIOJDKHBI TIPEIIOKUTh IIAH PEIICHHS 3TOW 3aadM, ONPEACIUTh KaKue HEOOXOIUMBI HM3MEPHUTEIIbHBIC IPHUOOPHI I

pEIIEHHS ATOU 3a1a4H.
CpaBHUTH HaJICHHOE 3HAYEHHUE IJIOTHOCTH ATFOMUHUS, MEJIU WU CTAJIU CO CIPABOYHOU BEJTMYHHOM.

5. Kaxk cmenenv usmenvueHHOCmuU 61usem HaA 061/1/0710 nJIOIuaOb conpukKacarouwiuxca uacmuu. OOBeMHBIC B3PBIBBI Ha
MYKOMOJIbBHOM 3aBOJC, APCBCCHO-CTPYKCUHOM IIPCAIIPUATHH. HO“IGMY HEJIb3s HCIIOJb30BaTh OCH3UH HJISL pO3iKUra
APOB. BcrioMHUTE «4TO Takoe miomanaby», «CAUMHUIBI U3MCPCHUS TIIOMAN))>.

Ilpoexmnas 3a0aua Ne 1.V Bac Ha cTOJIaX HaXoAsATcs MO0 KyOuk PyOuka, mnbo mManeHbKas ynakoBKa caxapa-paduHanaa.
Haitnute nomanp 1enoro Kyouka u oOIIyro MmiIomaas 9 mManbix KyOMKOB, U3 KOTOPBIX COCTOUT OOJBIION KYyOWK; WIH
IIeJI0M yIaKOBKU caxapa M OOIIyrO IUIONIAb BCEX KYCOUYKOB caxapa B ymakoBke. CpaBHHTE 3HAUYCHHUS ILIOIIAJM IETIOM
buUrypsl 1 CyMMapHOH TIIOIIAaH €€ yacTei? Kakyro 3aKkoHOMEpPHOCTh MBI MOXKEM HaOJI101aTh?

6. Hanoobvexkmol u 06yCJ106J1€HH00mb UX YHUKAIbHbIX ceoicme PE3KUM yeeiuieHuem nﬂomadu noeepxnocmu wacmuy.
HaHO4YaCTHUIIbI, HAHOIIJICHKHW, HAHOBOJIOKHA, HaHOprfSKI/I, HaHOMIAPpWUKH, JCHAPHUMCPEI, ICOJIUTBI, KBAHTOBBIC TOYKH.

Ilpoexmnas 3a0aua Ne 2. Yxo nocs umeer niaunHy 12-13 Mm, a gactuna maraeruta Fe304 — 20 M. YBenuubTe BX B 1
musuap pa3. C kakuMu 00beKTaMU BbI TeNEph OyjeTe nx cpaBHUBaTh? Kakue ¢puzndeckue BETUYHNHBI U3MEHSIOTCS TIPU
U3MEHEHUH JINHEWHBIX Pa3MEPOB?

IIpoexmuas 3aoaua Ne 3. Ckonbko auctoB Oymaru A4 BoiaeTr B ctakan oobemoMm 100 mu?

Kaxxnoit rpymnme BbijaHbl TUCTHI OymMaru A4 u xumudeckue crakanbl oobemom 100 mu. Kakmast rpyrmima uiieT oTBeT Ha
ATOT BOMIPOC.

[Ipennaraem moMoIIb: COMHUTE JTUCTHI B KOMOK. CKOJIbKO KOMKOB OyMaru BOIILUIO B OJIMH CTaKaH?

Haiiqure mmomanes oTaenbHOro jaucrta A4 W IUIOMAAb MOBEPXHOCTM XUMHYECKOrO cTakaHa. Halinute cymmapHyro
IJI0Ia/Ib KOMKOB OyMaru, Haxo/IsIIuXcsl B cTakaHe?

JlenaroT BBIBOJI: OHA OKa3ajlaCh 3HAYUTEIBLHO OOJIbIIIE MJIOMIAJN MTOBEPXHOCTH CTaKaHa.

Kakum 00pa3oM Mbl yBEJTMUMIM CYMMApHYIO TIOMIAAL TOBEPXHOCTH Oymaru? (Y MeHbllIeHHEM 00beMa OJTHOTO JINCTA)



7. Hanooovexkmut u 06yC‘J108JleHHOCmb UX YHUKAJIbHbIX ceoiicme PE3IKUM yee/iluUeHUEM nﬂoma&u noGepxXHocmu yacmuuy.

HaHO4YaCTHUIlbI, HAHOIIJICHKHW, HAHOBOJIOKHA, HaHOTp}I6KI/I, HaHOMIAPpHUKH, ACHAPUMCEPSBI, HCOJINTHI, KBAHTOBBIC TOYKH.

llpoexmnas 3adaua Ne 4. Haiinute miomianb CBOEH dYepenmHON KOPOOKHM M CpaBHUTE €€ C IUIOMIAJIbI0 MOBEPXHOCTH
OOJIBINKX MOJYIIAPHI ¥ YepenHoil KopoOku, eciu S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, tne r=C/2x.

OOBsicHeHHE: OOJIbIIAs TUIOIAb OOJIBIINUX MOTYIIAPUNA 0OBICHAECTCS HATMIMEM MHOTOUYHUCIICHHBIX CKIIQJIOK.
Axcnepumenmanvhas 3adaya. Ha cTonmax HaxomsATcs CTallbHas KHOIKA, JKEJIE3HBIN I'BO3/b, KyCOUEK MEIHON MPOBOJIOKH,
MeJIHasl CKpelKa, TpaHyJbl aIIOMUHMS M IIMHKA, IITaTUB C MpOoOHMpKaMH, cojisHas KucioTa. [lomecTuTe mpeasioKeHHbIe
TeJla Ha JHO IPOOHPOK 1 J00aBhTE 3aTEM COJITHYIO KHUCIIOTY (BBICOTA CTOJIOA KUAKOCTH MpuUMEpHO 1,5¢cMm).

OnuimmTe, YTO BBl HaOIIOaeTe B KAXKI0M M3 MPOOHUPOK.

3HAKOMCTBO C 3JICKTPOXUMHYECKUM PSJIOM HaNPSHKEHUN METaJIJIOB.

HaszBanue o0bekTa Haszpanue wMertamra, wu3 | Yro Habmomaem JleBee iy npasee
KOTOPOTO C/eiaH O0OBEKT oTHocuTenbHO Hy B
AJI/XUM PATY

BriBOA: ¢ KUCITIOTON B3aUMOJAECHCTBYIOT METAJUIBL: ..........

C KHCJIOTOM HE B3aMMOJECHUCTBYIOT METAJLIBL: ........
- 3aganue no yueOHuKy M.A. AXMeToBa: 03HAKOMBTECH C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJIKHYJUCH NpoTuBOpeuneM? Menp U cepeOpo B HAHOCOCTOSHUSIX CIIOCOOHBI B3aMMOJEHCTBOBATH C
KUCJIOTAMH. YBEJIWYEHHE IUIOMAAM IMOBEPXHOCTH PEArvpyIOIMX YaCTHIl BIMSAET HE TOJIBKO HA CKOPOCTh PEAKLIHU
(0OBEMHBIE B3pBIBBI), HO U Ha XapaKTep XUMUYECKUX CBOMCTB.
[IpoekT «B monckax KOJIOUIHBIX PACTBOPOB)

4. XAMHUS HA CTPaxKe 310POBbSl.

1.

Hoo. Bozeouka nnooa. Hoo u3z anmexu.

Ilpaxmuueckas yacmeo.
H3roToBienne Moenu MOJIEKYJIBI oa. DneKTpoHHas, rpaduyeckas popmyia Hoaa
[IpoexT «OOHapykeHHE KpaxMasa B IPOIYKTaX MUTAHUS.



2.

«Mapzanyoexa». Ilepmanzanam kanusa. Maprasenu v €ro CTEIIEHU OKUCIICHUS

IIpakmuueckas yacme.

OmnpeneneHrue MacCoOBOM J10JIM KUCIOPO/ia B MOJIEKYJIe IepMaHraHaTa Kajusl.

PacueT oTHOCUTENBHOM MJIOTHOCTH KUCIOPOa MO BO3IYXY.

COopka npudopa 115t HOTyUYeHUs KUCIOPO/ia METOJOM BBITECHEHHUS BO3/1yXa.

OkcnepuMeHT: cOopka mpubdopa st pa3ioKeHus nepManraHaTa kanus. KauecTBeHHast peakiys Ha KUCJIOPO/I.
[[BeTHBIE peakiuy ¢ IEpMaHTraHaTOM Kaius (Hamp., IepMaHTraHat Kaius U cylabGUT HATPHS, JIp.)

Ilepekucoe 6odopooa. Ceoiicmea u npumenenue nepokcuoa 6000pooa. CTEICHb OKHUCICHHUS KHUCIOpOJa B MOJICKYJIE
MepOKCHIa BOJOPOA.

Peaknus paznoxeHus nepokcuaa Bogopoaa. Kak mpoBectu sKCIIepuMEHT.

Karanuzatopsl. Oxcng mapranua (IV), depmeHT karana3a — KaTaau3aTopbl peakliuy pa3ioKeHHUs.

IIpakmuueckas uacme.

Oxcupa mapranna (I'V): Hanucats GpopmMysy BEIIeCTBa U ONPEAETUTh CTEICHb OKUCICHUS.

Tpu npoOHUpKH, B KaXKJAOW HAXOJAUTCS HECKOJBKO MJI alTEUYHOM MEpEeKUcH BoAopona. Bo BTOpyro U TpeThio MpoOUpKH
MIOMECTUTE COOTBETCTBEHHO okcujJ Mapraniua (IV) (Ha koHuMKe mImaTessi) W CBEKEHATepThI KapTodesib (Ha KOHUUKE
nInaTess).

Homep npobupku Uto nobaBuimm Urto Habmomaem

Hanucarb ypaBHeHHE peakiui ¢ 0003HaYCHUSIMH YCIOBUN €€ MPOTEKaHMUsI.
[Ipoucxoautr nm peakuuss B nepBod mnpodupke? Ilpennoxkure mpubOop sl MOJTy4YEHHUs BOAOPOJAA TNPHU Pa3IOKEHHUU
IIEPOKCHIa BOIOPOIA.

4. Auemuncanuyunosasn kucioma. Ackopounosasn kucioma. KuciotHocts cpeapl. pH — HHIUKATOPBl CBOUMH PYKaMHU.

lIpaxmuueckas yacmeo.
Onucanve ¢(usndyeckux CcBOUCTB. [IpuroromieHue pacTBOPOB AINETUICATUIIUIIOBOM W aCKOPOWHOBOM KHUCIIOT.
HeiicTBue nuaukatopos ((penondranenHa, 1TakMyca 1 METUIIOPAHkKa) Ha KX PACTBOPHI.



VH]JIUKATOPbI ALICTWICAIUITMIIOBAsT KHCJIOTA AcCKOpOMHOBAsI KUCIIOTA
denondranenH
Jlakmyc
METHJIOPaHK
[IpurotoBneHue oTBapa KpacHOM KarycThl. HaOmromeHue WM3MEHEHHUs IIBE€Ta OTBapa B pa3HBIX pacTBopax (yKcycHas,
JMMOHHAasI, aCKOPOMHOBAs KUCJIOTHI, IOBapEHHAs COJib, TA3MPOBAHHAS BOJIa, HAIIATBIPHBINA CIUPT, MUIIEBAs COJa, PACTBOP
MBIJIa U CTUPAJIBLHOTO TTOPOIIIKA).
B3aumopelicTBre acKOpOMHOBOM KHCIIOTHI ¢ HoI0M. Bompoc: 1 KakuX 1iejiel MOKHO HMCIOJIB30BaTh ATy peakuuio? (s
O0OHapy>KEHHsI ACKOPOMHOBOM KHCIIOTHI B IPOAYKTAX MUTAHMS).

1 peareHT ackopOUHOBasI KMCJIOTA | 2 peareHT Yro Habm01aeM IPU UX B3aUMOICHUCTBUM
Hox
dusnyecKrue CBOMCTBA: du3nyecKnue CBOMCTBA: .........

5. «3enenKka» unu Opunuanmosslii 3enenvtii. 1[BeT TOpPOIKOOOpa3HOTO OpPHILTMAHTOBOTO 3elieHoro. [IpakThyeckoe
3HAYCHHE U TOJIyUYCHHE.

llpaxmuueckas uacme.

®dusnveckre CBOMCTBa OPUIIMAHTOBOTO 3€JIEHOTO

Kak nokazaTh moaIMHHOCTh OpUIIITMAHTOBOTO 3ejieHoro. [IpoBeaeHue nocienoBaTeIbHBIX PEAKIMil B OJTHONU MPOOUPKE C
OpWJJIMAHTOBBIM 3€JICHBIM: BHa4aje B MPOOUPKY M00ABUTH KOHIIEHTPUPOBAHHOMN COJISHOW KHCJIOTHI, a 3aT€M pacTBOpa

menoun NaOH. OdopmiieHue paGoThl MO CBOEMY YCMOTPEHHIO. 3aTeM OOCYIHTh: Kak 3aUKCUPOBAIM PE3YJIbTAThI
AKCTIIEpUMEHTa (M3MEHEHHE 1BETa, BBITIAJICHUE 0CAJIKA).

[TpoekT «MOXHO JI UCTI0JIB30BaTh OPUJUTMAHTOBBIN 3€JIEHBIA KaK WHIUKATOP KUCIOTHOCTH CPEIbD»
6. «Mbino uydecnoey: X031CTBEHHOE U TyaJIETHOE, )KUJIKOE U TBEPOE.

Ilpakmuueckas uacmo.
JlelicTBUE TaKMyca Ha pacTBOP MbLJIa, pACTBOP CTUPAIBHOIO MOPOIIKA



(IOKa3aTENBCTBO IIETOYHOIO XapaKkTepa MOKOIIUX CPEACTB). M3ydeHue 3TUKETOK TBEPIOTO U KUIKOIO Mblia (pas3jinyue B
XUMHUYECKOM COcTaBe). PacTBopeHune Mbliia B )KECTKON U TUCTHIIMPOBAHHON Boje. Dddext Tunmans.
IIpoext «MbL1OBapeHue»

5. XUMMUSA MUIIHA
1. Caxap, Kpaxmain, yeanr0a03a — pOOCMEEHHUKU 2I1I0OKO3bl.

Yro Takoe I[I/Ia6eT. I'mukemudeckuit HHACKC IIPOAYKTOB IIMTAHUA]. XHUMHYECKHE MMOACIIaCTUTCIIN U UX KOBAPCTBO.
HpaKmuquKaﬂ yacmeo.

Omnpenenenre MPOyKTOB C BEICOKUM TIIMKEMHUYECKUM UHACKCOM (paboTa ¢ Tabiuiiei).
OmnpenenseM MoACIACTUTENU: acapTam, copour .... (Pabora ¢ aTukeTkamu.
OnbIT: B3aUMOJICHCTBHE TIIFOKO3bI € TUApokcuaoM Meau (I1), cBekenpuroToBICHHBIM.

HccnenoBanue M3MEHEHUs! COJEPKaHUS TIIFOKO3bl B KPOBM TOCNIE  COQJIAHCHUPOBAHHOTO 00€/la U IMOCje yHOoTpeOIeHHUs
dacTdyna: KUPUEHIKOB,YUIICOB, CIAJKUX Ta3UPOBAHHBIX HAMUTKOB.

2. Amtomunuii: eenukuii u yycachli. [loueMy He ClIeAyeT MOJb30BATHCA ATOMUHUEBOW TMOCynoi? CONEepHUK KalblHs.
Octeonopo3. MeTajuibl KOHCEPBHOM OaHKHU.

Ilpakmuueckas paboma.

CBoiicTBa AIFOMUHMS U 00J1aCTH MIPUMEHEHUS aJTFOMUHUS Ha OCHOBAHHMH €ro CBOMCTB (moBTopeHue). COCTaBUTh TaOIHILY,
KJIACTEp WJIU CXEMY.

[IpoBeneHre XUMHUYECKUX PEAKIINM, XapaKTEPU3YIOMKUX aM(pOTEPHBIE CBOMCTBA COSTUHEHHUMN aTFOMUHMSL.
OmpIT 1. ATroMuHUN U CONSHAs KUCIIOTA.

Omnpbit 2. XJI0pUI aIFOMUAHUS U TUIPOKCHU HATPUSI

Omnpit 3. ['mapokcua ATFOMUHUS M COJISTHASI KUCJIOTA

OmnbiT 4. ['mapokcna ATIOMUHUS M TUAPOKCUT HATPUS

HazBanue onbiTa Uto Habmomaem YpaBHEHHE XUMUYECKOW PEAKIUU
BuiBOoAg: .............




HpOGKT «Ee BenmuecTBO — KOHCCpBHAA OaHKa: OKCIICPUMCHTAJILHOC OIIPCACICHUEC MCTAJIJIOBY.

3. Ykcycnaa kucnoma. CTONoBbI YKCyC, YKCyCHasi dCCEHLMA, JIEAsHAsh yYKCycHasi KHUCIIOTa: B yeM pasHuua. CBoiicTBa

4.

YKCYCHOﬁ KHUCJIOTBI U €C IIPUMCHCHUC. DOU3NOIOTUYECKOE BO3ﬂ€ﬁCTBHC KHCJIOTHI.

IIpakmuueckas paboma.

CocraBieHue MOHATUMHON CXEMBI: «UTO s 3Hat0 00 YKCYCHOM KUCTOTe»  (MHIAMBUAYAJbHO, TM00 B IpymIe).

Pacuet koHIIEHTpallMU KUCIOTHI IIPU €€ pa30aBICHUH.

KucnoTtHOCTh pacTBOPOB MUIIEBOM COMIBI U YKCYCHOM KUCIIOTHI.

lNamenne nuieBo Coabl YKCYCHOW KACIOTOW: MPU3HAKU XUMUYECKOU

peakiuu (BbIACICHUE ra3a, pe3Koe yBeIMdYeHue oO0beMa peakiMmoOHHON cmecHu). [IoBTOpUTH peakiyio rameHusi Coabl ¢
WCIIOJL30BaHUEM HWHJWKaTOpa (Hamp., oTBapa KPAaCHOKOYAHHOM KamycThl). (s yero HeoOXOoauMO ObLIO MPUMEHEHHE
WHJHUKaTopa?

OOpatuTh BHUMaHUE, YTO BBIJICJICHUE T'a3a YaCTO COMPOBOKIACTCS

yBEJIMUYCHUEM 00beMa peakImoHHOU cMecu. Kakue Mepsl peaocTOpOKHOCTH

HYKHO COOJIIO/IaTh TP MPOBEICHUN TAKUX PEAKITUIN?

«Conenasn nawa xcu3npy (IOBApEHHAS COJb, MOTALI, IIIyTaMaT HATPHSL. ...... riiayoepoBa coJib, MEJTHBII KyHopoc....... )

IInmesas coma, MUTbEBAsE COJA, KAJBLIMHUPOBAHHAs COJA, KayCTHYECKas COJa: OJMHAKOBBIC WIIM PAa3HbIC BEILECTBA.
KauecTBeHHBIE pEaKIIUU B XUMHUH.

IIpakmuueckas paboma

OnpenenuTh: Kakoe W3 BEIIECTB (MMILEBAas COJAA, KayCTUYECKas COJa, KAJIBLIMHUPOBAaHHAs COZA) SIBISIOTCS COJSIMU
YTOJIBHOU KHUCJIOTBI.

Omnpit 1. [IelicTBUE MHAUKATOPAMU.

OmnebIT 2. JlelicTBUE HA PACTBOPBI MUIIEBOM M KAYCTHYECKOMN CO/IbI YKCYCHOW KHUCJIOTHI
HazBanue omnniTa Yrto HaOI01aEM BriBojg

BemBon: ..........




HpOBeI[eHI/IC OIIBITOB MMOATBCPIKAACT, UTO IIMIICBAA COA4, KAJIbIIMHHUPOBAHHAA COAd — 3TO COJIH ciraboi erJIBHOﬁ KHCJIOTHI,
a KayCTHYCCKaA CoJa — paCTBOPHUMOC OCHOBAHHC.

OOCcynuTh, KaKk J0Ka3aTh OMBITHBIM ITYTEM, YTO MUIIEBAS COJIA SBJISIETCA KUCIIOUN COJIBIO.

5. Bpeo numpamoe: mugh unu npaeoa. Ilonp3a HUTPATOB: BaKHEHIIME MUHEPAJbHbIE YIOOpEHMsS] KaK MCTOYHHK a30Ta.
Kpyrosopor a3ora. IloueMy BeHeprmHa MyXOJIOBKAa IMOEAAET HACEKOMBIX (TaK OHA BOCIOJHSAET HEJOCTATOK a30Ta B
00J0THCTBIX MecTax). HUuTpaTbl B KauecTBe MUINEBBHIX KOHCEPBAHTOB. Kakue mpeBpallieHus MPOUCXOAT ¢ HUTpaTaMUu B
OpraHu3Me 4ejaoBeKa. A30T U €ro CTENEHU OKUCIICHHUS.

Hpakmuqecmzﬂ yacmeo.

Ornpenenenrne MaccoBOM J0JIM a30Ta B KaJWWHOW, HATPUEBOM M aMMOHMIHOHN cenuTpe. BbiBoa: kakoe u3 HUX Oojee
LIEHHOE a30THOE YJI00peHHUE.

[IpoexT «BnusiHuE a30THBIX YI0OPEHUI HA POCT CaXKEHIIEB (HACOTH.

6. Pabora Hax mpoekTtaMu — S 4

1. Oman 6bl60pa membvl, noCnaHoO6KU YeJll, 3a0a4 UCCAeO008aAHUSL .
Oman 6v108UNCEHUS 2UNOME3bL.

3. Dman naanupogauusi nymu OOCMUNCEHUs yYeell UCCIe008ameNbCKux (Npoekmuvix) pabom u 6blOopa HeoOX00UMO020
UHCMPYMEHMAPUSL.

4. Dman nposederus yueOH020 UCCIe008aHUsL (NPOEKMHOU pabomul) ¢ NPOMENCYMOUHbIM KOHMPOIEM 3d XOOOM BbINOJHEHUS
U KoppeKyueti pe3y1bmanmos.

5. Oman ogopmaenus, npeocmasieHus (3auumaol) NPOOYKmMa npoeKmuou pabomsl
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