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[TPUHSITA : /5 VIBERHIAIO
MeJIarorHyeckMM COBETOM 2 KEapMAOY COLL Ne 44
[Tporokon Ne 14 ot 26.05.2023 r. /J1.B. Bopobnesa

[lporpamma Kypca BHEYPOUHOH ACATEILHOCTH

«IlepBbie WAarn B XuMHH»
8 knace
(c ucnonb3oBanueM cpeacTs o0yuenus 1 BocnuTanus Llentpa «Touka pocra»)
HanpaBiaeHHOCTb NPOrpaMmbl: OOLIEHHTEICKTYalIbHas
Cpok peanuzauuu: | roa

ABTOP-COCTABUTE!Ih:
Xpabposa Jlioamuna I'ennanbesHa,
YUUTENIb XUMHU 1 OHOJIOTHH

r. Pex
2023 r.



IIporpaMmma BHEYypO4HOM JeATEIbHOCTH

«IlepBble IaTH B XUMHUID)
(JII/IHI/IH YMK O.C.I'abpuensin)

Hamnpasnenne OOIEMHTEIUIEKTyIbHOE
IIporpamma paccuurana - | nng yyamumxces 14-15 ner (8 kiacc)
Cpok peanuzanuu - 1ron

KonuyectBo yacoB - | 34 yaca

IlosicHuTeEILHAS 3aNMUCKA
PabGouas nporpamma 1o BHEYpOUHOU esTeNbHOCTH «lIepBbie maru B XuMHUN»
st 8-X KJIACCOB COCTaBJICHA B COOTBETCTBHHM C TpeOoBaHMsAMU DenepabHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa 00Imero odpa3oBaHHS BTOPOTO
TMOKOJICHUS:

1. IlpumepHnass ocHoBHas oOpa3oBaTeibHasi NPOrpaMma OCHOBHOTO OOIIEro
oOpazoBanus (on00peHa pemieHHeM (¢eAepaibHOro y4yeOHO-METOJUUYECKOrO
oObeuHeHus1 1Mo odieMy obpazoBaHuto (mpotokon oT 28 uroHs 2016 1. Neo
2/16-3);

2. Ilucemo MunoOpuayku ot 28.10.2015 r. Ne 08-1786 «O pabounx
mporpamMmax y4eOHbBIX TIPEIMETOBY;

3. ITucemo MunoOpHayku ot 12.05.2011 1. Ne 03-2960 «OO6 opranuzanuu
BHEYPOYHOM JIEATETLHOCTI.

Jlannass ~ mporpamMma  SIBISIETCS ~ MPOrpaMMOM  OOIIEMHTEIIEKTyalbHOU
HarpasieHHocTU. [Iporpamma noctpoeHa Ha CAeAYOMUX TPUHIIUITAX:

- IIpunyun nayunocmu (3HaHUSL OCHOBAHbBI HA OOBEKTUBHBIX HAYUHBIX (hAKTAX).
- Ilpunyun nocnedosamenvhocmu u cucmemamuyrocmu (00y4eHue OT IPOCTOro K
CJIIOKHOMY, «OT HE3HAHMSI K 3HAHHIO, OT HEYMEHHMS K YMEHUION).
- Ilpunyun  nacnaonocmu (OCYUIECTBICHUE CBSI3M  MEXAY KOHKPETHBIM U
aOCTPaKTHBIM).
- IIpunyun ocmviciennocmu (IEPEHOC UMEIOIUXCS 3HAHUN B HOBYIO CUTYAIIHIO).
- [Ipunyun cosnamenvrHocmu u akmugHocmu (IPUMEHEHNE 3HAHUN Ha NPAKTUKE).
AKTYaJlbHOCTh NPOrpaMMbl OOYyCIIOBJIEHA TE€M, YTO B y4E€OHOM IUIaHE
npeaMery «XuMHUsS» OTBEIEHO Bcero 2 vaca B Hemento (8 kimacc), 4To nmaer
BO3MOXHOCTh C(DOPMUPOBATH y YUAITUXCS JIMIIb OA30BbI€ 3HAHUS IO TIPEIMETY.
B Toke BpeMst Bo3pacT 8-ro Kijacca sBISIeTCSl BaKHBIM ISl TPO(eCcCHOHaIbHOTO
CaMOOIIPEICIICHUS] IKOJIBHUKOB. BO3MOXXHO, 4TO NPOCHYBIIMKCS HHTEPEC K
XUMHUHU MOXKET MepepacTu B Oyayuryro npodeccuro.
AKTYaJIbHOCTb JJAHHOW MPOrpaMMbl COCTOUT B M TOM, YTO OHA HE TOJBKO
JTaeT BOCTIUTAaHHUKAM MPAKTUYECKUE YMEHHUS U HaBBIKU, (POPMHUpPYET HauaIbHBIN
OTBIT TBOPYECKOW NEATEIBbHOCTH, HO M Pa3BHUBAET MHTEpPEC OOYy4arolerocs K
OKCIEPUMEHTY, HAayyHOMY IIOMCKY, CIOCOOCTBYET  CaMOOIIpEAEICHUIO
yyalxcs, 0CO3HaHHOMY BBIOOpY Mpodeccun. Ydaiuecs CMOTYT Ha MPaKTHKE
UCIIOJIb30BaTh CBOM 3HAHUS HA YPOKaX XUMHHU U B OBITY.




IMenaroruyeckasi 1meeco00pa3HOCTh 3aKJIIOYAETCSI B TOM, YTO 0a30BbBIN
KypC WIKOJBHOM NPOrpaMMbl MPEAYCMAaTPUBAET MPAKTHUYECKUE pabOThI, HO HX
SBHO HEJOCTATOYHO, YTOOBI 3aMHTEPECOBATH YYAIIUXCS B CaMOCTOSITEIHLHOM
NpPUOOPETEHUN TEOPETHUUECKUX 3HAHWM U TMPAKTHUYECKUX YMEHUN U HaBBIKOB.
Jns storo B kypc «llepBbie 1maru B XUMUU» BKIIOYEHBI Haubosee spKue,
HarJISJIHbIE,  MHTPUTYIOIIME  DKCIEPUMEHThI,  CIIOCOOHBIE  YBI€Yb U
3aMHTEPECOBATh yUaLUXCS MPAKTUYECKON HAYKOW XUMUEH.

B pamkax HanumoHanbHOro mpoekra «OOpa3zoBaHuEe» CO3JaHHE LIEHTpa
€CTECTBEHHO - Hay4HOW HampaBlIeHHOCTH «Touka pocTa» MO3BOJUIIO BHEIPUTD
B IporpamMmy HU(POBYIO J1a0OpaTOPUI0 M KAYECTBEHHO H3MEHUTH MPOIECC
00Oy4YeHHUs XUMUH.
KonuyecTBeHHBIE  AKCHEPUMEHTHI  MO3BOJISIT — MOJy4YaTh  JOCTOBEPHYIO
UHPOpMAIIMI0O O MPOTEKAaHUHM TE€X WM HUHBIX XUMHUYECKHUX IIpoLeccax, O
CBOMCTBax BemlecTB. Ha OCHOBE MOJYyYEHHBIX ASKCIEPUMEHTAJIbHBIX JAHHBIX
oOy4aemble CMOTYT CaMOCTOSITENIbHO JENIaTh BBIBOJIbI, 00OOIIATh PE3YJIbTATHI,
BBISBJISITh  3aKOHOMEPHOCTH, UYTO OJIHO3HA4YHO OyAeT CcmocoOCTBOBaTh
MOBBIIIICHUIO MOTUBAIIMK O0yUYEHUS MIKOJIFHUKOB.

ey nporpammsi:

dopMHUpOBaHUE Yy YYAIIMXCSH HAyYHbIX MPEACTABICHUH O XUMHHU B
NOBCEIHEBHOM U3HU YeJOBEKa depe3 MpoOyKJIEHUE HMHTEpeca U pa3BUTHE
po(heCCHOHATIBHBIX CKIIOHHOCTEN K MPEIMETY XUMHUSL.

3agauu:

Oo0pa3oBaTenbHbIE:

e PACHIMPUTH KPYTO30p yUaLIUXCS O MUPE BEIIECTB;

¢ HCIIOJI30BATh TEOPETHUUECKHUE 3HAHUS IO XMMHUHU Ha MPAKTHUKE;

o 00YYUTbH TEXHHKE 0€30MaCHOCTU MPH BBHIMOTHEHUH XUMUYECKHUX

peakuuii;
o c(opMUpOBaTh HABBIKM BHITIOJIHEHUS MPOEKTOB C UCIIOJIb30BAaHUEM
UKT u uudpoBoro o0opyaoBaHus;

+ BBISIBUTH TBOPYECCKHU OJAPEHHBIX 00YUAIONIUXCS U TOMOYb
UM TIPOSIBUTH CEOS.

Pa3BuBarwiume:
e CHOCOOCTBOBATH PA3BUTHIO TBOPUECKUX CIIOCOOHOCTEH 00yUYarOIIUXCS;
o dopmupoBath UKT-koMNIeTEHTOCTH;

BocnurarenbHble:
e BOCIIUTATh CAMOCTOSITEIbHOCTh MIPH BBHITIOJIHEHUH Pa0OTHI;

e BOCIIMTATb YyBCTBO B3aUMOIIOMOIIN, KOJUICKTHUBU3MA, YMCHUC
pa60TaTB B KOMaH/JIC; BOCIIUTATb YYBCTBO JIMYHOM
OTBETCTBCHHOCTHU.

CBs3b co/lep;KaHUs MPOTPAMMBbI BHEYPOYHOI1 1eATeJILHOCTH €
yueOHBIMU NMpPeAMEeTAMHU:
Kypc BHEypo4HOU AesTeNbHOCTH WMIAEHHO U COAEPKATEIBHO CBSI3aH C
0a30BbIM KYpCOM XMUMHH U MO3BOJIIET NOJJAEPKUBATH B3aUMOCBSI3b TEOPUU U



MPaKTUKH, (OpMUPYET YCTOWYMBYIO TIOTPEOHOCTh MPUMEHATH IOJYYCHHBIE
3HAHUA U HaBBIKU B MIOBCEAHEBHOW JKU3HHU.
[Iporpamma noctpoeHa Ha OCHOBE MeKIPeAMETHOI MHTErpanum ¢ GU3NKoM,
MaTEeMaTUKOW, OMOJIOTHEN U APYTUMH €CTECTBEHHO - HAYYHBIMU MPEIMETaMHU.
Oco0eHHOCTH peanu3anuu
MPOrpaMMbl:
Bo3pacr o0yuaromuxcs:
[Iporpamma opreHTHpOBaHa Ha BOCIIMTAHHUKOB B Bo3pacte 14-15 net 6e3
CIIEIMAJIbHOW MOJATOTOBKHU.
DopMbI 3aHATHIL:
B 06pa3zoBaTenbHOM MPOIIECCE UCTIOMB3YIOTCS Pa3InIHbIE (POPMBI
MIPOBEICHUSI 3aHSTHSL:
« Oecenpl;
o JICKIIUU;
¢ CEMUHApHI;
o TPAKTUYECKOE 3aHSTHE;
e XHMHUYECKUH
AKCIIEPUMEHT;
o paborta Ha
KOMIIBIOTEPE;

¢ DKCKYpCHUH;
e BBINIOJIHECHUE U 3alllMTA TPOEKTOB.

Pexxum mnpoBenenusi: 34 daca B rog - 1 pa3 B Hememo. Bce 3ansaTus mo
BHEYPOUYHOM JIESITEIBHOCTU MPOBOASATCA TMOCIE€ BCEX YPOKOB OCHOBHOIO
pacnucanusi, TPOJAOJDKUTEIBHOCTh COOTBETCTBYET pekoMmenaauusm CanlluH, T. e.
40 MuUHYT.

Mecro npoBeaeHMsi: 3aHATHS MPOBOJATCA B yueOHOM KaOuHere xumun MAOY
COHI Ne 44

3nopoBbecbOeperaroias Opraiu3aiys o0pa3oBaTeILHOTO IMpoIiecca Mpearnoaaraet
UCIIOJIb30BaHUE (GOPM W  METOAOB OOYy4YEHUs, aJIeKBAaTHBIX BO3PACTHBIM
BO3MOYKHOCTSIM IIIKOJIbHUKA: MPAKTHUYECKUE pa0OThI, SKCIIEPUMEHTHI U OeCe/Ibl.
Buabl neATeIbHOCTH: TPEeayCMOTpPEHbl TeopeTtnueckue (204.) U mpakTUYECKHe
3aHsaTug (144.).

Ilnanupyembie pe3yJbTAThI OCBOCHUS 00VYAKIMMMUCH NPOrPAMMBbI
(BHeY4YeOHOI) BHEYPOUHOU /IEATEIbHOCTH

JINYHOCTHBIE pe3yabTaThl:

¢ OCO3HABATh EMHCTBO M LIEJIOCTHOCTh OKPY>KAKOLIEr0 MUpa,
BO3MOXKHOCTH €TI0 NTO3HABAEMOCTU U 0OBSICHUMOCTH Ha OCHOBE JTOCTHKEHUIM
HaYKH;

e IIOCTENIEHHO BBICTpauBaThb COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHUE!
0CO3HaBaTh MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpPa30BaHHUIO, B TOM UYHCJIE U B
paMKax CaMOCTOSATENIbHOM JESITEIbHOCTU BHE IKOJIBL;



e OIICHUBATH KU3HCHHBIC CUTYAITUU C TOYKH 3pECHUS 0€30MMaCHOTO
o0Opa3a )KU3HU U COXPAHEHUS 3I0POBbS;
¢ OILICHUBATH SKOJIOTUYECKHUM PUCK B3aUMOOTHOIICHUH YEIOBEKA U TPUPO/IBI.

« (hopMupOBaTH KOJOTHUECKOE MBIIUICHUE: YMEHHUE OIICHUBATH CBOIO
NEATENIbBHOCTh W TOCTYNKH JPYTUX JIOAEH C TOYKH 3PEHUS COXPAaHECHHS
OKpYXaIOIlel Cpeibl - FapaHTa KU3HU U 0J1aronoiydus Jiroaen Ha 3emiie.
MeTtanpeaMeTHBIMH pe3yJibTaTaMu U3ydeHUs Kypca «llepBbie maru B
XUMHUW» SBIISIETCS (DOPMUPOBAHKUE YHUBEPCAIBHBIX YUeOHBIX nerctuit (YVY ).
PeryastuBubie YY/I:

¢ CaMOCTOSITEJIBHO OOHAPYXUBATh U GOPMYIUPOBATH YUEOHYIO
po0eMy, OpeesaTh 1eb YICOHOU AeSTEIbHOCTH;

e BBIJIBUTaTh BEPCUU PELICHUS TPOOIEMBI, 0CO3HABATH KOHEUHBIH
pe3yabTat, BHIOUPATh U3 MPEAJIOAKEHHBIX U HCKaTh CAMOCTOSITEILHO CPE/ICTBA
JIOCTUKEHUS 1IEJIN;

¢ OCYUIECTBIIATH II€JICTI0JIaraHKEe, BKJIIOYAsi TOCTAHOBKY HOBBIX II€JIEH,
npeoOpa3oBaHue MPAKTUYECKON 3a/1a4u B TIO3HABATEIBHYIO;

e COCTaBIATH (MHAMBUAYAJIHHO WM B TPYIIIE) IUIAH PEIICHUS TPOOIEMBI;

« paboTas 10 IUIaHy, CBEPSTh CBOU JICUCTBUS C IIEJIbIO U, IPU
HEO0OXOMMOCTHU, UCIIPABJIATH OIIUOKUA CAMOCTOSITENBHO;

¢ YUYUTBIBATh Pa3HbIE MHEHUS U CTPEMUTHCSA K KOOPAUHAIIUU PA3TNYHBIX
MO3ULINI B COTPYIHUYECTBE;

e B JIMAJIOTE C YUYUTEJIEM COBEPIIIEHCTBOBATh CAMOCTOSITEILHO BHIPAOOTAHHBIE
KPUTEPUH OLICHKHU.
ITo3naBareabHble YY/I:

¢ aHAJM3MPOBATh, CPABHUBATH, KJIacCU(DUIIMPOBATH U 0000IIATH
(baKThl U siBJIEHUS. BBISBISATH MPUUMHBI U CJICACTBUS MMPOCTHIX SBJICHUM.

¢ OCYHIECTBJSATH CPAaBHEHHE, KIIACCU(PUKAIIUIO, CAMOCTOSI TEIHHO
BBIOMpPAsi OCHOBAHUS M KPUTEPUH VISl YKa3aHHBIX JIOTUYECKUX OTIepPalInii;

¢ CTPOMTH JIOTUUYECKOE PACCYKICHUE, BKIIFOYAIOIIEE YCTAHOBIICHHUE
MPUYMHHO-CJIEICTBEHHBIX CBSA3EH.
¢ C031aBAaTh CXEMATHYECKHUE MOJIEIU C BBIJEICHUEM CYIIECTBEHHBIX

XapaKTEPUCTUK OOBEKTA.
e COCTABJIAATH TE3HUCHI, PA3JIMYHBIC BUJIBI TIJIAHOB (ITPOCTHIX, CIIOKHBIX U T.I1.).
o mpeodpa3oBBIBATH NHGOPMAIIMIO U3 OJHOTO BHJIA B IPYrou (TabnuIly B
TEKCT U TIp.).

e YMeTb ONPECATh BO3MOXKHbBIE HCTOYHUKHA HEOOXOIUMBIX
CBEJICHH, MPOU3BOAUTH MTOMCK MH(DOPMALIUK, AHATM3UPOBATH U OLICHUBATH €€
JIOCTOBEPHOCT.

¢ 0000111aTh MOHATHUS - OCYIIECTBIIATh JOTUUECKYIO OTIEPAIHIO
nepexo/ia OT MOHATUN ¢ MEHBIIINUM 00BEMOM MOHATUIM C OOJIBIITUM 00BEMOM;

¢ CTPOUTH JIOTHYECKNE PACCYKIECHUS, BKIIOUAOIIUE YCTAHOBJIECHNE
MIPUYMHHO-CJIEICTBEHHBIX CBA3EH.



o OOBSICHATH SIBIICHUS, MPOIIECCHI, CBSI3U W OTHOIICHMS, BBISBISIEMBIC B
X0JIe MCCIICIOBAHUS, OCYIIECTBISITH BBIOOpP Hambosee 3(h()EKTUBHBIX CIIOCOOOB
pelieHus 3a71a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUH.

KommyHnukaTusubie YY/I:

o yMeTh (QopMynHpoBaTh COOCTBEHHOE MHEHHE U  IO3UIIHIO,
apryMEHTUPOBAaTh €€ U KOOPJAUHHUPOBAaTH €€ C TO3UIMU MapTHEPOB B
COTPYJHUYECTBE TNpH  BbIpaOOTKE OOIEr0 peIIeHHsT B  COBMECTHOM
NEeSATEeTLHOCTH;

o O0TOOpaXkaTh B PEUM COJIEPKAHUE COBEPIIAEMBIX JIEUCTBUM, KaK B
dbopme rpOMKOI COIMaTM3uPOBAaHHOM peur, Tak U B (hOpMe BHYTPEHHEN peun;

e YMETh apryMEHTHUPOBATh CBOIO TOUKY 3PEHUS;

¢ YMETh OCYIIECTBIISITH B3aUMHBIN KOHTPOJIb U OKA3bIBaTh B
COTPYIHHYECTBE HEOOXOAUMYIO B3aMOIIOMOIIIb;

¢ YMETh paboTaTh B TPYMIIE - YCTAHABIUBATH pabOUNe OTHOIICHMS,

(b (HEKTUBHO COTPYAHUYATH U CIIOCOOCTBOBATH MPOIYKTUBHON KOOTIEpAIUH.
IIpeaMeTHBIMHU pe3yJIbTaTAMM U3YUYCHHS MPEIMETA SIBIISIOTCS CIICTYIONTHE
YMEHUSL:

¢ OCO3HAHHE POJIH BEIIECTB;

e ONPEAENATH POJIb PAIMUHBIX BEIIECTB B MPUPOJIE U TEXHUKE,

e OOBICHATH POJIb BEIIECTB B KX KPYTOBOPOTE;

¢ PACCMOTPECHHE XUMUYCCKUX MPOIECCOB,;

e WCIIOJBH30BATh 3HAHMS XUMHHU MPU COOITIOICHUHN TTPABUI
UCITIOJIb30BAHUS OBITOBBIX XUMUYECKUX MPETApaTOB;

— pa3nuuaTth OMacHbie U OE30MacHBIC BEIECTBRA;
e TPUBOIUTH MPUMEPHI XUMUYECKHUX TIPOIIECCOB B TIPUPOJIC;

e HAaxXOJWTh YEPTHI, CBUACTEIHCTBYIOIINE 00 OOITUX MPU3HAKAX
XUMUYECKUX TPOIECCOB M MIX PA3THUHSIX;

e HCIOJb30BAaHUE XUMUYCCKUX 3HAHUU B OBITY;
o OOBACHATH 3HAUCHUE BEIIECTB B KU3HU U XO35HUCTBE YEIIOBEKA;
o OOBICHATH MUP C TOYKH 3PCHUS XUMHH,
o (opmupoBaTh MpeACTaBiIeHUs 0 OyayieM npodeccuoHaaIbHOM BBIOOpE.
Kpome Toro, 3aHsTusi mNpu3BaHbl TPOOYIUTH Yy YYalIUXCS UWHTEpPEC K
XUMUYECKON  Hayke, CTHMYJIUPOBAaTh JaJIbHEHIIEE WM3YYCHHE  XHMHH.
XUMHYeCKHEe 3HaHWsA, CHOPMHUPOBAHHBIC HA 3aHATHAX, HWH()OpMaAIMOHHAS
KyJIbTypa YYalluxcs, MOTYT OBITh WCIOJIb30BAHBI HWMHU I PACKPBITHS
Pa3TUYHBIX MPOSBICHUN CBSI3U XUMHH C KU3HBIO.

Crnoco0b1 onpeaesieHus pe3yJIbTATUBHOCTH:

o Hauanvuviit konmpons (cenmabépb) B BHUIEC  BU3YaJIbHOIO
HaOJIOIEHUsT [mejarora 3a  COOJIIOJEHHMEM  BOCHUTAHHUKAMH  TEXHUKU
0€301acHOCTH, TTIOBEJICHUEM TTPH pad0Te ¢ MOCIEAYIOIMINM 00CYKICHUEM;

o Tekywuit Konmpoav (6 meuenue 6ce20 y4eOH020 200a) B BUJIE
BU3YaJIbHOTO HAOJIIOJICHUS TeJarora 3a MpOIECCOM BBIIOJHEHUS y4YalluMUCA



MMPaKTHYCCKUX pa60T, IMPOCKTOB, HWHAWBUAYAJIbHBIX SaﬂaHHﬁ, ydyacTtusls B
HpeHMCTHOﬁ HCACIC CCTCCTBO3HAHMA,

o Ilpomercymounwlit Konmponob (memamuuecKkuii) B BUJIe
MpEAMETHOM JUArHOCTUKH 3HAHUSI IEThbMU ITPOUICHHBIX TEM;

o Umozoswlit Konmponsv (mMaii) B BUJEC U3yUYCHUS U aHAIIA3a TPOITYKTOB
TpyJa ydamuxcs (MpOeKTOB; cooOIIeHui, pedepaToB), mpolecca OpraHu3aluu
paboThI HA/l MPOAYKTOM U AMHAMUKU JTUYHOCTHBIX U3MEHEHUM.
®opMbl YU€Ta 3HAHMN, YMEHUH NIPH peajM3aluy NPorpaMmael.
« Ompoc;
o OO0cyxeHue;
« CamocTrosTenbHas pabora;
« TectupoBanue;
o IlpesenTanus u 3ammra TBOPUECKON pabOTHI (IPOEKTHI U Ap.).

B kon1e yueObHOro rojja 00y4aromuiics: JOJKEH BBITIOJHUTH U 3alIUTUTD
IIPOEKT.
(ITpnioxkenue 1. «Onucanue ¢popMbl OABEAEHUS HTOTOBY).

TeMaTryecKuil JIAH NPOrpPaMMbl BHEYPOUHOM JIeATeIbHOCTH « MUpXuMumn»

HazBanmne TeMa 3aHATHS HUcnoabiyemoe
Ne paszaena Beero Teopusn [pax- o0opynoBaHue
n/n JacoB THKA

Paznea 1. BBogHOE 3aHATHE. 1

BBenenue.
1 |2w) 2

MecTo XMMHU BECTECTBO3HAHNA 1

Pasznea 2. Bemectsa. [Ipuembl 1

IKcnepuMeH oOparieHusi ¢ BelecTBaMu.

TaJbHbIE

OCHOBLI [IpaBuia 6e30macHoi paboThHI 1

xumun. (8u.)  |PY TPOBEJICHHHMOKCTIEPUMEHT.
Texnuka 1abopaTopHbIX padoOT.

HarpeBatenpabie TPUOOPHI.

UucTeie BemecTBa, 0c000 YHCTHIC 1 | datumk
BemectBa. [Ipumecu. Cmecu. AIEKTPOIPOBOJI
HOCTH,
nudposoit
MUKPOCKOII
MeToabl [IO3HAHUS B 1

CCTCCTBO3HaAHHMU.




Bona. PactBopsl. Mopckas u 1 Jlatunk
[IpecHas BOAA. TeMIEpaTypbl

bronornyeckue KHUIKOCTH IIaTUHOBBIN

MaccoBast 10711 paCTBOPEHHOTO 1 1 JHatuuk
BEILIECTBA, WU IIPOLICHTHAS ONTHYECKOU
KOHIIEHTpAllKs BEUIecTBa B IJIOTHOCTHU
[pacTBOpe

Hacepriiennsie u 1 Hudposoit
NIEPECHIIIICHHBIC PACTBOPHI. MHKPOCKOII

Paszngea 3. MoaenupoBanue 1
3HAKOMHMCHA €

MHPOM 1 1
HAHOYACTHIL CtpoeHue BeIIeCcTBa.

(84.) Pasmepsnl yactui. Hanouactuist

Komnmongabeie CHCTEMBI: II0YBA, 1
[JIMHA, IPUPOHBIE BOABI, BO3AYX
JIbIM, MUHEPAJIBI, XJ1€0, MOJIOKO,
MacJio, KpoBb...Komtonaasien
VCTUHHBIC PACTBOPHI 8

Mertonbl u cpeacTaa 1
SMITUPUYECKOTO UCCIIETOBAHUS

Kak crenenp n3aMenp4eHHOCTH 1
BIIMSIET HAOOMIYIO IJIOIIA b
COTIPUKACAIONTNXCS YaCTHUII

HaH00OBEKTHI 1 1
1 00yCIIOBIIEHHOCTh UX
YHUKAJIBHBIX CBOMCTB PE3KUM
YBEIUYCHUEM TUIOIIA M
IMMOBEPXHOCTHU YaCTUIL

Pasznea 4. Mon. Bo3ronka itoga. Mox u3 1
XuMuA HA aIrTeKnu
cTpaxe

310POBbSI. <<MapraHu0131<a». 1 ATIXP
(6!.[.) HepMaHr aHaT KaJlusd

[Iepexucs Bogopona. 1 [Tpubop nist
CBolicTBa ¥ IPUMEHEHHE NIOJIy4CHUS
NEPOKCHIa BOJOPOJA BOZOPOZA

ALIETUIICATTUITUIIOBAsT KUCTIOTA. 1
ACKOpOMHOBASIKMCIIOTA




«3eneHKay uimn 1
OpUJUTHAHTOBBIN 3€ICHBII

«MBLIO YyIEeCHOE 1 Hatuuk pH

Pasgen S. Caxap, Kkpaxmail, IeJUIH0I032 1

XHUMHUSA AT — POJCTBEHHUKH TIFOKO3bI
(54.)

AJNOMHUHUN: BEIUKUHN U 1
YKACHbBIN

VYkcycHas KucioTa 5 1 Hatuuk pH,
JaTYuK
AJIEKTPOIPOBO
JTHOCTHU

«CoeHas Haita X1u3Hb» 1

Bpen autpatoB: mud nmm Jlatumk
npaBja 1 3JIEKTPOIPOBO
JTHOCTH

Pasznea 6. JTar BIOOpa TEMBI, TOCTAHOBKHU
Padora Hajg L€, 33124 UCCIIE0OBAaHUS . 1
NMPOEKTAMH.

Sy.
(54.) DTan BBIIBMKEHUS

TUIIOTC3bI. 5

JTan IIaHUPOBAHUS MTYTH
TOCTHIKEHUS Lieen
MICCIIeIOBATENbCKUX (TIPOEKTHBIX ) 1
[paboT 1 BeIOOpa HEOOXOAUMOTO
MHCTPYMEHTapHsI.

JTan NpoBeACHUs y4eOHOTro
Miccie10BaHUsI(ITPOSKTHOM

[paboThI) C MPOMEKYTOUHBIM
KOHTPOJIEM 3a XOJIOM BBIITOJIHEHUS 1
1 KOppEKIUEN pe3yIbTaToB.

Otan opopmIIeHus,
[peicTaBiIeHUs (3a1UThI) 1
[POAYKTa MPOEKTHON pabOTHI

UTOT'O: 34 18 16

Conep:xanue Kypca
HNHucTpyKTaX TI0 TeXHUKE 0€30MaCHOCTH MPOBOAMTCS HA KAXKIOM 3aHSATHUU TIEPE]]

IMPOBCACHUCM SKCIICPUMCHTA.




1. BBenenue

1. Beoomnoe 3anamue. 3HaKOMCTBO Y4YaIIUXCS C HOBBIM Y4EOHBIM KypCOM B
KpPY>KKOBOI1 padore.

2. Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoxxJI€HIE XUMUU KaK Hayku. CBs3b
XUMUU C MPAKTUUYECKOM JKU3HBIO YEIOBEKA.

3. Ilpakxmuueckas uacme.
Co3laHre TO3HABATENBHBIX KPOCCBOPAOB M JIPYTUX HMHTEPAKTUBHBIX
ynpaxHeHuit Ha LearningAps.org unu MyTest.

2. JKCHepUMEeHTAJbHbIE OCHOBbI XHMUH

1. Bewecmea. [Ipuemol o0pawienus c eeuiecmeamu.
WN3yyenue mpaBusl  TEXHUKH  OE30MACHOCTH,  MPEIyHpPEsKIAIOIIUX
U 3amnpeniaroniux 3HakoB. [lepsas momomis. [IpoTuBOMOXKapHBIE CpencTBa
3aIIUTHI.
3HAKOMCTBO C BEIIECTBAMM, BCTPEUAIOIMMUCS B OBITY: HOJHAs HACTOMKa,
MeJb, aOMHHHI, COJIb, MUIIEBas COJla, JIMMOHHAs KHUCIOTa, YKCyCHas
KHCJIOTa, BOJA, MEAHBIM Kymnopoc. OTiauyue BEImIeCTB MO (PU3HMUECKUM
CBOMCTBaM: arperaTHO€ COCTOSIHUE, LIBET, 3alax, BKYC, pPacTBOPUMOCTb.
[IpaBuna xpaHeHus: BeweCTB B jabopaTopuu. TOKCMYHOCTh BELIECTB IS
JKUBBIX OPTraHU3MOB OMNpPEACISETCS WX XUMUYECKUMHU CBOWCTBAMHU, HUX
CIIOCOOHOCTBIO BCTYIATh B XUMUYECKHE peakiuuu. [IposiBIeHNsT TOKCUUHBIX
BEILIECTB Yy YEJIIOBEKA: XHMHYECKHH OXOr, pa3JIpaXeHUe CIU3UCTBIX
000JI0YEK, KaTap JIbIXaTeNbHbIX MYyTEW, aJUIEprUYecKue PEakiuH, OCTphIC
JNE€PMaTUTBI, KAHLIEPOT€HHOE JEHUCTBUE, TIOPAXKEHHSI OPTaHOB, BO3MOKHOCTh
JeTaabHbIX  HcxomoB.  [lpaBuna  orbopa  BemiecTB  (TBEpIbIE,
NOpOIIKOOOpa3Hble, KHUJAKHE, BOAHBIE PAaCTBOPHI, 0CO00O€ BHHMAHUE —
paboTa TOJILKO ¢ MaJIbLIMU 00bEMaMH BEIIECTB).
Tecm na ocHoBe 3amanuii u3 otkpuiToro 6anka OUIIN (pazgen «Metomabl
TTO3HAHUS)

2. Ilpasuna 6e3onacnoii pabomout npu npoeedenuu 3xcnepumenma. Texnuxa
aadopamopHelx padoom.
3HAaKOMCTBO C JlabOpaTOpHBIM OOOpYJOBaHUMEM: CTEKJSIHHAs MocyJa
(XMMHYECKHE CTaKaHbl, KOJObI, BOPOHKH, JI€TUTEIbHbIE BOPOHKH, MEpHas
MOCyJia), BEChI, IITATUBBI JUIsi MPOOUMPOK M TPUOOPOB, HArpeBaTEIbHBIM
npubdop-cnupToBKa, (apdopoBas Mnocyna (BbIIAPUBATEIbHBIE YalllKH,
TUTJIM, CTYNKH, IINaTeNn) U JIp.
besonacHas pabotra co CTEKIOM, MOpPOOKaMU (IIEMOHCTpAIUsl PE3KU
CTEKJISIHHBIX TPYOOK, UX HarpeBaHus i U3MEHEHUs1 (POpMBI).
IIpakmuueckas uwacme.
CoOopka mpubopa st mosydeHus: ra3oB. [IpoBepka Ha T€pPMETUYHOCTD.
3akperieHue ero Ha mratuBe. PucyHok npudopa npu nomouu tpadapera.

3. Hacpesamenwvuvie npuoopol.
CnuproBka. ['azoBas ropenka. Ilnutka. Bopasnas Oans. Hasnauenue
HarpeBaTeIbHBIX PUOOPOB.
N3yyeHue CnupTOBKHU: COCTABHBIE YACTH U UX QYHKIIUS.



['oprouee TOMIMBO [ CHUPTOBOK: HATUIOBBIA cnupT. OcoOeHHOCTH
peakluy ropeHus: BblJieJeHue Temia u ceera. Cyxoe roproyee

[TpaBmwia  HarpeBaHuss  HPOOMPOK € BOAHBIMH  PacTBOPAMHU
(mpeaBapuTENbHBIA NPOTPEB BCEW MOBEPXHOCTH, OOSA3AaTEIbHBIA HAKIOH
OpOOMPKH, OTBEPCTUE MPOOUPKU «OT ce0s», 3aKpeIIeHHE JeprKaTelis
poOHpPKN ).

Hcrnonp3oBaHue TUIVIEW TIIpU IpOKalIWBaHWUM BemecTs. HasHaueHue
Ollepaliy ITPOKAIMBAHUS.

IIpaxmuueckas yacmeo.

N3yuenue miamenu. PucyHok riamenu.

COopka mnpubopa nis BbIMApUBAaHUA COJMU  (KOJBIO HA IITaTUB,
BbIIIapUBaTENIbHAS YallKa, BOAHBIM PacTBOpP COJIM, CIUPTOBKA). PUCYyHOK
npubopa npu nomoiny Tpadapera.

4. Yucmovle  eewjecmeéa, 0co0o  uucmvle  eeujecmeéa. Ilpumecu.
Cmecu. CriocoObl OYUCTKM BEUIECTB OT NpHUMECEH U pa3esieHUus] CMECei.
OunprpoBanue. lleperonka. Kpucrammszanus. Pasgenenue ¢ momombro
MarHuTa, IeJIUTEIbHOU BOPOHKHU
lIpaxmuueckas yacmeo.

1 BapuaHT: cMech PEYHOr0 MecKa U caxapa.
2 BapuaHT: CMECh PEYHOTO MeCKa U TTIOBAPEHHOW COJIH.
CocTaBUTh CXeMy TIOCIEIOBATEIbHOCTH  Olepauuil  (pacTBOpPEHHE,
¢unbTpoBanue, BbinapuBaHue). CpaBHUTh U OOCYIUTh PE3YNbTaThl ABYX
BapuaHToB. O0OpaTuTh BHUMaHUE HAa CMECh caxapa U necka (y HEKOTOPbIX
Yallkd [OKPBUIMCh KOPUYHEBOM Maccoil), Ha BaXHOCTb YCIOBHUM
IIPOBEICHUSI OJKCHEPUMEHTA, B JAHHOM CJIy4a€ Ha CBOEBPEMEHHOE
IIPEKpAILCHUE HATPEBA.

5. Memoovl no3nanusa 6 ecmecmeo3HaHuu.
Hab6nrogenue. DxkcrepuMeHT. MoaenrpoBaHue.
VYcnoBust npoBeAeHUs HAOMIOAEHUS KaK OCHOBHOTO METOAa MO3HAHUS.
MBICIUTENBHBIN W pPEAIBbHBIM DKCIEPUMEHT. YHHMBEPCAJIbHBIE 3HAHUS
YeJIOBEeUeCTBA Ha OCHOBE HaOmoaeHus. Duznyeckue M XUMHYECKUE
SIBIICHHUS.
lIpaxmuueckas yacmeo.
bpoyHOoBckoe aABMXKEHHE T1OA MHUKpockomoM. OOHapyXeHHe Kupa B
ceMeHax mojacosHeyHuKa. OOHapykeHue Kpaxmaia B Kaprodee.
OOHapy>keHue YIJIEKHCIIOro Ta3a B BbIIbIXaeMOM Bo3ayxe. JloOaBieHue
JMMOHHOM KMCJIOTHI B Yai. Odopmiienne paboTHI.

HazBanwue onbiTa Kak BuImostHsim Yrto Habmromgamu

OOpaTuTh BHHMaHHWE Ha TPAKTHYCCKHC 3aJaHUS IPOILILIX 3aHSTHM.
AKIIEHTUPOBATh, UTO METO/I HAOJIIOICHUSI — OCHOBHOM METO/1 MO3HAHUS.

6. Booa. Pacmeopwvi. Mopckasa u npecnasa éooa. buonozuueckue ysncuoxocmu.
KpoBb, nauMda, KIECTOYHBIH COK. OKOJOTHYECKHe TMPOOIEMbI BOJIBI.
DJIEKTPONPOBOJHOCTh KaK CBOMCTBO PACTBOPOB 3JIEKTPOJIUTOB (TIpaBUiia
0€30I1aCHOCTH C JJIEKTPOIpruOOopamu).

Ilpaxmuueckas yacmeo.



OnpeneneHue C MOMOIIBK 3JIEKTPONPOBOJHOCTH PACTBOPOB: B KAKOM
XUMHUYECKOM CTaKaHE€ HaxOJWTCS JUCTWIIMpPOBaHHAs Boja. JlaHwl Tpu
pacTBOpa: pacTBOpP MOBAPEHHOMN COJIM, PACTBOP caxapa, JUCTHILIMPOBaHHAsS

BOJIA. Odopmienue padoOTHI.
HasBanue pactBopa Uto Habmro/1aeM (3aropaercs JaMIioyka
WJTU HET)

Kak pacno3Harh: B KaKOM CTakaH€ — JUMCTWJJIMPOBAaHHAs BOJA U PacTBOP
caxapa. JloJDKHBI TOpPEemsioKHUTH JBa CIOco0a: OpPraHOJENTUYECKUNA H
BBIITAPUBAHUE.
[IpoekT «M3roroBiaeHue caMoAENbHOTO npudopa s HUCCIEIOBAHMS
AIEKTPONPOBOTHOCTH PACTBOPOB»

7. Maccosas Oonsn  pacmeopeHHO20  6eulecmeq, Uil NPOYEeHMHAsA
KOHUeHmpauusa euiecmea 6 pacmeope.
B3BemmBanue. PaznoBeckl. HaBecka. MepHasa nocyna (MepHbIE CTakaHbI,
KOJIOBI, IIUJIUHJIPHI).
IIpakmuueckas wacmeo.
[IpuroroBneHue pacCTBOPOB MOBAPEHHOM COJIA 3aJaHHON KOHILICHTPALIVH.
[IpuroToBneHUE MIWIMYYEro HANMTKA W3 IHIIEBOW COABI, JMMOHHOMN
KHCJIOTBI, caxapa U acKOpPOMHOBOW KHCIOTBHI: Ka)xaas TpyIa ONpenessieT
KOJIMYECTBO BELIECTB Ha CBOE ycMoTpeHune. CpaBHEHHE U 00CYKIEHUE
IPUTOTOBJIICHHBIX HANMMUTKOB C T.3p. BKyca, (UKCAMU HaOI0JaeMBbIX
3¢ (eKxToB, pacueTOB WM BBINOJTHEHUS «HA TJIA30K», IKCIEPUMEHTATBHOU

KYJIbTYPHI.
8. Hacviuennoie u nepecvlujeHHble pacmeopbl.
Memoouka bIPAUUBAH U Kpucmanioe. MOHOKPHUCTAILIL.

Kpucramnuueckue npy3sl. UTo Takoe «3aTpaBKay.
JleMOHCTpanus epeChIEHHOT0 pacTBOPA alleTaTa HaTpus.
lIpaxmuueckas yacmeo.
[IpuroroBiieHME  HACBIMIEHHBIX U  MEPECHIIIEHHBIX  PACTBOPOB.
[IpuroroBiieHUE BOAHBIX PACTBOPOB MEIHOTO KYIIOpPOCa, XJOpUAA HATPUA,
caxapo3bl JJIs1 BBIPAIIMBAHUS KPUCTAJUIOB. BhIpalnBaHue KpHUCTAIOB U3
pacTBOpa KamMEHHOM COJM W HWOIWPOBAHHOM COJM: €CTh JHM pa3HUIIA.
[ToueMy nJig BbIpalMBaHUS KPUCTAIJIOB KAaMEHHAasl COJb JIy4lle, 4YeM
noaupoBaHHasd. [losyueHue  OKpalllEHHBIX  KPHUCTAJUIOB  COJU €
WCIIOJb30BaHUEM MHIIEBBIX KpacuTened. BripaluBaHue KpHUCTaIOB
MEIHOTO KyIopoca U3 BOJHO-CIIUPTOBBIX PACTBOPOB.
3. 3HAKOMMMCSI ¢ MUPOM HAHOYACTHI

1. Mooenuposanue. Monienu B ecTecTBO3HaHUU (TJI00YC, KapThl, PU3UUECKUE
MOJENIA, OWOJIOTHYECKUE MYJBDKH, KPUCTAUIMYECKHE pemeTk). Mojenu
aTOMOB U MOJIEKYJ B XMMUHU.
IIpaxmuueckas yacmeo.
WsroToBnenne wmoneneld MOJEKYJT €3 TMOAPYYHBIX cpeAcTB. Pabota
BOOOpPaKEHUSI.

2. Cmpoenue gewyecmea. Pazmepot vacmuy. Hanouwacmuupt.



IIpoexmuas 3a0aua Ne . Kak y3HaTh NpUMEPHBIE pa3Mepbl BUTAMUHHOIO
npaxe «YHIEeBUT», «PeBUT», YIAaKOBKH KOTOPBIX PAacIOJIOKEHbl y Bac Ha
CTOJIaX, He OTKphIBasi OaHOYEK.

Ilpoexmnas 3a0aua Ne 2. Y Bac Ha cTOjaX HaXOJATCS MEPHBIN LUJIUHIP,
KoJ0a C BOJOM, BECHl PBIYAKHOIO THNA C HAOOPOM PpPa3HOBECOB.
[Ipennoxute crmocoObl  ONpENECNEeHHs  pa3MEpPOB  MOJIEKYT  BOJBI
(MpaKTUYECKUN U TEOPETUUECKUI).

Bonpoc: OtHOCHTCS 1 MOJIEKYJIa BOJbI K HaHO4acTHLaMm? [loueMy BUpycChI
Ha3bIBAIOT HAHOPOOOTaMU?

3. Konnouonwvie cucmemoi: nouea, 2iuna, npupoouvie 600bvl, 6030YX OblM,
MuHepanvl, Xxaed, MOaA0K0, mMacio, Kpoev...Konnouonvie u ucmunnoie
pacmeopul. Ontuueckue cBoiictBa: «dddext Tunmans», «aBIeHUE
UCKPAILIUXCS CJIOEBY. Konnouansie YaCTHUIIbI u 170'¢
pasmepsl. Ixcnepumenmanvhas 3aoada Ne 1. Ha ctonax: nazepHas ykazka U
Ja3epHbld POHAPUK C KPACHBIM JIy4OM, JBAa XMMUUYECKUX CTaKaHa: B OJTHOM
3aBapEHHbI MAKETUK Yasi, B JIPyroM — 4ucTas Boja. lIpomycrure myd
Ja3epHOro (oHAapuKa dYepe3 CcTakaHbl. B KakoMm cTakaHe, IO-BallleMy
MHEHHIO, HaXOJIUTCS KoJulonaHas cucteMa? Ha dyem OCHOBBIBAeTCS Balle
IPEANOJIOKEHUE?

Oxcnepumenmanvuas 3adaua Ne 2. Bam BblJaHBl PAcTBOpHI arerara
ceurna Pb(CH3;COO), m wommnma kamus Kl, mratuB ¢ npoOupkamu,
CIUPTOBAasi Topelika, MpoOupKoaepkarenb. B mpoOupky Hajeiite 2 M
pactBopa Kl (BeicoTOit 2 cM) m 3areM mnpuwiedTe 2 M pacTBopa
Pb(CH;COO), . Obpa3syercs »enteiii ocafok. Harpeilite mpoOUpKy 10
pacTBOpeHHs] oOcajka. 3aTeM OXJAJAWTe MPOOUPKY OKOJIO 2-3 MUH H
MOMeEIIaeM B COCYJl C XOJIOAHOM yenstHou Boaoi. Uto nabmomaere? Urto
MIPOUCXOJIUT MIPU BCTPSAXUBAHUU TTPOOUPKHU?

WNtak, BBl TOJBKO UYTO OOHAPYXUIU pPa3IMuyue MEXKJIYy HCTUHHBIMU
pacTBOpaMM U KOJUIOMJAHBIMM pacTBopamMu. B  mociegHux BbI
HaOMoMau TposiBieHne ontuyeckux d3¢dektoB: «ddexkr Tunmams»
(oxcm. 3a71. Nel) u «sIBIIeHUE UCKPALTUXCS CIIOEBY» (K. 3a1.No2).

Bonpoc: Kak noka3are, 4TO MBUIBHBIA PAcTBOpP SABJSAETCS KOJUIOMIHOU
cucremoii? (ITo paccesnuto cBeta B pacTBOpe -KoHYyC TuHmas).

UTO MpOUCXOAUT €Clii B MBUIBHBIN PacTBOP JH00aBUTH MOBAPEHHYIO COJIb?
(ITpo3paunsblii mpekae pacTBOp PE3KO MYyTHEET, 00pa3yroTcs KpyIHbBIC
XJIOTIbS1). 3HAKOMCTBO C SIBJICHUSIMH KOATYJISILIMU U BbICATUBAHMSL.
Ilpoexmnass 3adaua MNe 1.]IBa ydyeHHWKa TIPUTOTOBWIM CMECh U3
PACTUTENIBHOTO Macija U BOJbI: 10OABUB MOJOBUHY YaHOW JIOKKH Macia B
200 mu Boabl. OOuH U3 HUX YTBEPXKAAET, UTO MOJYyUYEHHAs] CMECh ABJISECTCS
KOJUIOMJIHBIM PacTBOpPOM, a Apyrou 3to orpunaet. Kro mpas? CBol oTBET
WUIIOCTPUPYWTE CHUMKaMu Ha MoOuiabHOM Tenedone. (IIpaBbr 006a
yuyeHuka. Bce 3aBUCUT OT OCOOEHHOCTEH NpUroToBieHUs cMmecu. Ecmu
IPOCTO pa3MeliaTh Macjio B BoJe, TO KOHyC TuHAans He HaOIIOdaeTcs.
Ecnu e akTUBHO B30aNTHIBaTh CMECh B TE€UEHNE HEKOTOPOTO BPEMEHH, TO



CMECh MYTHEET M B TaKOM pacTBOPE XOPOLIO BUAEH KOHYC pPaCCEIHHOIO
CBETa, TO €CTh MOSIBISIIOTCA MEJTKOAUCIEPCHBIE YACTHIIBI KAIIEJIEK MACIIa).
BbIBOJ: KOJUIOMIHBIE PACTBOPHI MOXKHO OOHAPYKHUTh IO ONTUYECKOMY
Tecty «3pdext Tunnans», KOTOpblii 0OHAPYKUBAETCS, €CIU KOJUJIOUIHBIC
YaCTHI[bI HE TIPEBBIIIAIOT UANIA30H HAHOPA3MEPOB.

4. Memoowvt u cpedcmea IMRUPUYLECKO20 UCCTE00BAHUA.

Ha npenpinymux 3aHsaTusiXx Bbl BBINOMHSIM 3KCHEPUMEHTAIBHBIE U
npoekTHbie 3anauu. Kak Bbl qymaeTe, Kakue METOJIbI MCCIIEIOBAHUSI BbI
UCIIOJIb30BaIH?

1. Habmonenue. 2. DxkcniepumeHT. 3. M3mepenue. 4. CpaBHeHUE
BcnoMHuTe 3a1aHUs, MPOCMOTPUTE CBOM 3aIIMCH U POKOMMEHTUPYWUTE UX
C TOYKM 3pEHHUS HCIOJb30BAHHBIX METOAOB HCCIeAOBaHHS. Yem BbI
MOJIb30BAIMCh, YTOOBI PELINTh MTOCTABICHHYIO MEPE]l BAMU MPOOIEMY.
IIpoexmuas 3aoaua Ne 1. Halimute, yeMy paBHa IJIOTHOCTh aIIOMUHUEBON
Gonbru W MEOHOW WIM CTaJIbHOW OOJIBAHKM HENPaBUIBHON (HOPMBI,
KOTOpBIE JIe’KaT Ha Baux cronax. et oocyxaeHue.

JIOJKHBI IPEJIOKUTH TIJIaH PELICHUS STOW 3a7a4u, ONPEACIUTh KaKue
HEOOXOJMMbI U3MEPUTENIbHBIE TPUOOPHI IS PELIEHUsI TOU 3a/1auH.
CpaBHUTh HailllcHHOE 3HAYE€HHWE IUIOTHOCTU aJIIOMUHUS, MEIU WU
CTaJld CO CIIPABOYHOM BEJIMYUHOM.

5. Kak cmenenv u3menvueHnocmu eéauaem Ha O00wyl0 RNAOUWAOD
conpuxacarouguxca yacmuy. OObeMHbIE B3pbIBBI HA MYKOMOJIBHOM 3aBO/IE,
IPEBECHO-CTPY)KEUHOM Ipeanpusthuu. llouemy Henb3s HMCHOJIB30BAThH
OC€H3MH JJIsl PO3KUTA JAPOB. BCIOMHHUTH «UTO TaKOe IUIOIMIAbY», «EIHMHULBI
MU3MEPEHHUSI TITOIIAIN.

Ilpoexmuas 3a0aua Ne 1.Y Bac Ha cTojax HaxoAsTcs TuOo Kyouk PyOuka,
1100 MalieHbKasl yIakoBKa caxapa-padunana. HaliguTte miomaab 1eaoro
KyOMKka u 0Oy Mmiomaas 9 manbix KyOMKOB, M3 KOTOPBIX COCTOUT
OoJbIION KyOWK; WJIM IIeJIONM YIAaKOBKHM caxapa W OOIIYI0 ILIOIIaJbh BCEX
KyCOUKOB caxapa B ymnakoBke. CpaBHUTE 3HAaY€HHUs IUIOLIAAU LIEJION
burypsl 1 cyMMapHO#l momaau ee yacrei? Kakyro 3aKOHOMEPHOCTb MbI
MO>KeM HaOIroaaTh?

6. Hanoo0vekmovl u 00yci1061€HHOCHMb UX YHUKAIbHBIX CEOIICHE DPE3KUM
yeenuyeHuem  naowyadu  NOGEPXHOCMU  YACMUY.  HAHOYACTHIIBI,
HAHOIUJICHKH, HAHOBOJOKHA, HAHOTPYOKH, HAHOIIAPUKHU, JACHIPUMEPHI,
L[€OJIUThI, KBAHTOBBIE TOUKH.

Ilpoexmuas 3ad0aua Ne 2. Yxo nocs mmeer jymHy 12-13 MM, a dactuia
marHetutra Fe304 — 20 um. YBenmnubre ux B | Muwmmapa pa3. C kakumu
oObeKTaMH BBl Temepb Oyaere ux cpaBHHBaTh? Kakue ¢usnueckue
BEJIMYMHBI U3MEHSIOTCS PYU U3MEHEHHUH JIMHEUHBIX pa3MepoB?

Ilpoexmnuas 3aoaua Ne 3. Ckonbko nuctoB Oymaru A4 BOWIET B CTakaH
oovemom 100 mn?

Kaxnolt rpynme BblgaHbl JUCTHI Oymardn A4 M XUMHUYECKHE CTaKaHbI
oosemom 100 mn. Kakmas rpymma umiet oTBeT Ha 3TOT BOIIPOC.



7.

[Ipenyaraem mOMOIIs: COMHUTE JUCTHI B KOMOK. CKOJIbKO KOMKOB Oymaru
BOIIJIO B OJIUH CTaKaH?

Halimute momanps otaenbHoro ymcra A4 U IUlom@aAb IMOBEPXHOCTU
XUMHUYECKOT0 cTakaHa. HaliauTe cyMMapHylo IUIomajr KOMKOB Oymaru,
HAXOJISALIUXCS B CTaKaHe?

JlenatoT BBIBOJI: OHAa OKa3ajach 3HAYMUTENIbHO OOJbIIE  IUIOLIAAU
MOBEPXHOCTH CTaKaHa.

Kakum o0Opa3oM MBI YBEIHUYWIM CYMMAapHYIO TUIOIIAJbh ITOBEPXHOCTH
oymaru? (YMeHbllIeHHEM 00beMa OJTHOTO JIUCTA)

Hanooovexkmuvl u 00yci061eHHOCHb UX YHUKAIbHBIX CEOUCHE DPE3KUM
yeeauueHuem  niIouwia0u  NOGEPXHOCMU  Yacmuy.  HAHOYACTHUIIHI,
HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOLIAPUKHU, JEHIAPUMEPHI,
IICOJIUTHI, KBAHTOBBIE TOYKHU.

Ilpoexmnas 3a0aua Ne 4. Haiigute miomniagas cBOSH depernHor KOpoOKH H
CPAaBHUTE €€ C IUIOIIA/IbI0 MOBEPXHOCTH OOJBIIUX MOMTYLIApUA U YEPEHOU
KOpOOKH, eciu S(kopa 6.11.) = 2500 e . S(u.x)=4nr?/2, rae r=C/27.
OObsicHeHue: OoJpmias IUIOMAAb OONBIIMX MOJYIIApUld OOBACHIETCS
HaJUYHEeM MHOTOYHCIICHHBIX CKIIAJIOK.

Oxcnepumenmanvias 3adaya. Ha cronax HaxoAsTCS CTajdbHas KHOIIKA,
’KEJEe3HBIN TBO3/Ib, KyCOUEK MEIHOMN MPOBOJIOKH, MEIHAS CKPENKa, TPaHYJIbI
ATIOMUHUA U 1IMHKA, IITATUB C IPOOUpKaMu, colisHas kuciora. [lomectute
IPENJIoKEHHbIE Tea Ha JHO MPOOUPOK U T0OABHTE 3aTEM COJISIHYIO KHUCIIOTY
(BbICOTA CTOJIOA KUIKOCTH MMPUMEPHO 1,5¢M).

Onumure, 4YTO BB HaOIIOJaeTe B KKIOM W3 MPOOHPOK.
3HAKOMCTBO C JJICKTPOXUMUYECKHUM PSIOM HAMPSHKEHUH METaJlIOB.

HasBanue oObexTa Ha3Banue Yro pabmomaeMm | JleBee win
MeTaia, u3 npaBee
KOTOPOTO CJIC/IaH OTHOCHUTEJILHO
O00BEKT H; B an1/xum psiny

Br1BOA: ¢ KMCITOTOW B3aUMOAEHUCTBYIOT METAILIBL: . .........

C KMCJIOTOM HE B3aUMOAECHUCTBYIOT METAIIIBL: ........
- 3ayanue no yueoOHuky M.A. AxMeToBa: 03HAaKOMbTECh C TEKCTOM Ha ¢. 13.
- C KakuM BBl CTOJKHYJUCH TpoTuBOpeureM? Menp u cepedpo B
HAHOCOCTOSTHUSAX CIIOCOOHBI B3aMMOJICMCTBOBATH C KUCIOTaMU. Y BEJTMUCHUE
IUIOMIAA TMOBEPXHOCTHM PEArMpyrolIMX 4YacTUIl BIMSIET HE TOJbKO Ha
CKOPOCTh peakiuu (0OBEMHBIC B3PBHIBBI), HO U Ha XapaKTep XMUMHYECKHUX
CBOWCTB.
IIpoekT «B nonckax KOJUIOUIHBIX PACTBOPOBY

4. XMMHUSA HA CTPaKe 310POBbSl.

1.

Hoo. Boszonka iioda. Hoo uz anmexu.

Ilpaxmuueckas yacme.

N3roToBnenne MoaeNM MOJEKYJIbl Homa. OJEKTpOHHAs, Tpaduyueckas
dbopmymna ioaa

[Tpoekt «OOHapyxeHHEe KpaxMalia B MPOAYKTaX MUTAHUS.




2.

«Mapzanyoekan. Ilepmanzanam Kanus. Maprasenm u €ro CTENEHHU
OKHUCJIECHUS

IIpakmuueckas wacme.

Omnpenenenre MaccoBOM 10U KUCIOPO/Ia B MOJIEKYJIE€ IEpMaHraHaTa KaJus.
Pacuer oTHOCUTEIBHOM MJIOTHOCTH KUCIOPOA MO BO3IYXY.

COopka mnpubopa s TOJYYEHHsS] KHUCIOPOJAa METOJAOM BBITECHEHUS
BO3/yXa.

DKCIEpUMEHT: cOopka mpudopa Jyisl pa3ioKeHUsl IepMaHraHaTa Kajiusl.
KauecTBeHHas peakusi Ha KUCIOPO/.

L[BeTHBIE peaKUMK C MMEPMAaHraHATOM Kajus (HAIp., IEpMaHraHAT KaJus U
CyabGUT HATPUS, JIp.)

Ilepekuco 600opooda. Ceoiicmea u npumeHeHue nepoKcuda 6000pooa.
CreneHp OKHMCIICHHS KUCIOPO/Ia B MOJIEKYJIE IIEPOKCUA BOIOPOJA.

Peaknus pa3nokeHus nepokcuaa Bogopoaa. Kak npoBecTr sKCIeprMEHT.
Karanuzaropsr. Oxcun Mapranna (1V), dpepMeHT katanaza — kaTaau3aTopbl
peaKkuu pa3ioKeHUsl.

lIpakmuueckas uwacmo.

Oxcun maprasnia (IV): nanucats hopmyTy BellecTBa U ONPEIeTUTh CTENEHb
OKHCJICHUS.

Tpu npoOupku, B KaKI0M HAXOAUTCS HECKOJIBKO MJI alTe4YHOM MEpEeKUucU
BoJIoposia. Bo BTOpPYIO M TpeThbio MPOOUPKU MOMECTHUTE COOTBETCTBEHHO
okcua Mapranua (I'V) (Ha koHUMKe mmaTens) U CBeXEHATePThI KapTodenb
(HA KOHYHMKE IImaTes).

Howmep npoOupku | Uto qoGaBuiu Yro Habmogaem

Hanucats ypaBHeHHE peakiui ¢ 0003HaYEHUSMH YCIOBUN €€ POTEKaHUsl.
[Ipoucxoaut nmu peakuus B nepBoil npodupke? Ilpemnoxure npudop A
IIOJIy4E€HHS BOAOPO/IA IIPU PaA3JIOKEHUH IIEPOKCHIA BOAOPOIA.

4. Auemuncanuyunosasn kucnioma. Ackopounosasn Kucioma. KucioTHoCTb

cpensl. pH — HHAMKATOPBI CBOMMU PYKaMH.

IIpaxmuueckas yacmeo.

Onuncanue bu3nUecKux CBOWCTB. IIpurorosnenue
pPacTBOPOB  AIETUJICAIMIIMIIOBOM © acKOpOMHOBOW KuciotT. JleiicTBue
uHAUKaTopoB ((deHondranenHa, TakMyca MW METHIOpAaH)Ka) Ha UX
pPacTBOPBI.

WHIUKATOPHI AneTuicaauuioBas AcKopOMHOBAS KHCIIOTA
KHCJIOTa

®denondranenH

Jlakmyc

METHJIOPaHK

[IpuroroBneHnue orBapa KpacHou kamycTel. HaOmonenne u3MeHeHus LBeTa
0TBapa B pa3HbIX pacTBOpax (YKCyCHas, JMMOHHAas, aCKOPOMHOBasl KUCIIOTHI,
IIOBApEHHAsl COJIb, TA3UPOBAHHAS BOJIA, HALIATBIPHBIN CIIUPT, NMILEBas COIA,
pacTBOp MbLjla U CTUPATIBHOTO MOPOIIIKA).




BsaumopeiictBue ackopOMHOBOI KHUCIOTHI ¢ Hogom. Bompoc: ans kakux
UCIIOJIB30BaTh OTy peakmuio? (mis  oOHapy>KeHHs
ACKOPOMHOBOM KHCJIOTBI B MPOTYKTAX MUTAHUA).

nejJerl  MOYKHO

1 pearent 2 peareHT Yto HaOIrO1aeM npu ux
acCKOpOMHOBAs KUCJIOTa | KO B3aUMOJIENUCTBUU
dusuueckue croiictBa: | Pusnyueckue CBOMCTBA;

5. «3enenka» uiu opunuanmoewlii 3e/1CHbLU. LBer

MOPOUIKOOOPA3HOro OPHIIMAHTOBOTO 3eyeHoro. [IpakTnyeckoe 3HaUeHUE U
MOJIyYEHHE.

lIpaxmuueckas yacmeo.

dusnyecKkrue CBOMCTBA OPUIITTUAHTOBOTO 3€JIEHOTO

Kak nokazaTe NOATUHHOCTH OpWIUIMAHTOBOTO 3eneHoro. IIpoBenenue
MOCJIEIOBATEIbHBIX pEaKIMi B OJHOM TpoOUpKE ¢ OpPUIIMAHTOBHIM
3€JICHBIM: BHaYalie B MPOOUPKY J00aBUTh KOHIIEHTPUPOBAHHOW COJISTHOM
KHUCIIOTHI, a 3areM pactBopa menoun NaOH. Odopmuenue paboThl 10
CBOEMY YCMOTpEHHIO. 3aTeM OOCYIuTh: Kak 3a(pUKCHUpOBAIN pe3yIbTaThl
IKCIIepUMEHTa (M3MEHEHHE 1IBETAa, BBINAICHNUE 0CAIKA).

[IpoekT «MOXHO 1M HCHOJB30BATh OPWUJUIMAHTOBBIA 3€JEHBIA Kak
WHJIUKATOP KUCJIOTHOCTH CPEIbI»

«MbvL10 uyodecrnoe) . XO31CTBEHHOE U TyaJIe€THOE, KUJIKOE U TBEPOE.
lIpaxmuueckas yacmeo.

JlelicTBHE TakMyca Ha pacTBOP MbLIa, PACTBOP CTUPAIBHOTO MOPOIIKA
(10oKa3aTeNbCTBO HIEJIOYHOTO XapaKTepa MOIOUIUX CpeacTB). M3yuenue
ATUKETOK TBEPJIOTO M >KUAKOIO MbUIa (pa3inuue B XMMHUUYECKOM COCTaBe).
PacTtBopeHne MbIma B JKECTKOM M JUCTWUIMPOBAHHOW  BOJE.
Oddexr Tunpans.

[IpoekT «MpL1oBapeHHUE»

5. XMMHUSA NUIIHA
1. Caxap, Kpaxmaiu, 4eani0103a — poOCHMEEHHUKU 2/IIOKO3bl.

Uro  Ttakoe  aumaler. ['mukemuyecknit MHIEKC MPOAYKTOB
nUTaHusl. XUMUYECKUE MOACIACTUTENN U UX KOBApPCTRBO.

Ilpakmuueckas uacme.

Omnpenenenne MPOAYKTOB C BEICOKUM TIIMKEMUYECKUM MHIEKCOM (paboTa ¢
TaOIUIICH).

OnpenensieM ToJcCHacTUTENU: acmapraMm, copout .... (Pabora ¢
ATUKETKAMHU.
OnpiT: B3aMMOJICUCTBUE  TJIOKO3bI € THAPOKCHUIIOM Men

(I1), cBeXenmpPUTrOTOBICHHBIM.

HccnenoBanwe  W3MEHEHWS  COJIEpKaHUS  TJIIOKO3BI B KPOBH
nocjie coOajlaHCHpOBaHHOTO oOena W Tocie ymnotpebneHus dacrdyna:
KUPHUEIIKOB,YUIICOB, CIIAJIKUX Ta3UPOBAHHBIX HAITUTKOB.

2. Antomunuii: eeaukuit u yxycacuoiii. llouemy He cileayeT MOIb30BATHCS

amomuaneBor  mocynon? Comepruk Kaibiusa. Octeonopo3. Merasuibl
KOHCEpPBHOM OaHKH.




Ilpakmuueckas paboma.

CpoiicTBa anmiOMUHHS M 00JAacTH MPUMEHEHUS ATIOMUHUS HAa OCHOBAaHUU
ero cBoicTB (moBTopeHue). CocTaBUTh TaOIUILY, KIACTEP WK CXEMY.
[IpoBeneHne XWMUYECKUX peEaKUUi, XapaKTepuU3ylolux amMQpOoTepHbIe
CBOMCTBA COCIMHEHUMN aJIFOMUHUS.

OnpiT 1. AntOMUHUN U COJIsTHAsI KUCIIOTA.

OmnpiT 2. X5n0pua aMOMHUHUS U TUAPOKCU HATPUS

Omneit 3. 'mapoKcua aatOMUHHS U COJISTHAsE KUCIIOTa

Omnpit 4. ['MapOKCH]T ATFOMUHUSA U TUAPOKCU] HATPHUS

| Ha3Baunwue omwiTa | Yro HaOIIO1aEM | YpaBHEHHE XUMUYECKON PEAKIIUU
BeBOm: .............
IIpoekr «Ee BenmuuecTBO — KOHCEpBHAs OaHKa: HSKCIIEPUMEHTAIBHOE

ONPENIECIICHUE METATIIOB).

3. Ykcycnaa kucnoma. CTONIOBBIM YKCYC, YKCYCHas 3CCEHLMS, JEIsHAs
YKCYCHasl KHCJIOTa: B 4eM pa3Hula. CBOWMCTBA YKCYCHOW KHCIIOTBI U €€
npuMeHeHne. GU3n0I0rHIYeCKOe BO3ICHCTBUE KUCIIOTHI.

IIpakmuueckas paboma.

CocraBneHue TMOHATUWHOM CXEMBI: «4TO S 3HAI0O 00 YKCYCHOU

KHCIOTe»  (MHIAMBUAYAIBHO, TUOO B TPYIIIIE).

PacueT KoHIIEHTpalMK KUCIOTHI MPU €€ pa30aBICHUU.

KuCnOTHOCTH pacTBOPOB MHUILEBOM COJbI U YKCYCHOUM KHCIIOTHI.

["amenne nUmEeBon CoApl YKCYCHOM KHCIIOTOM: IMTPU3HAKA XUMHYECKON

peakuuu (BbIAEJICHUE Ta3a, Pe3Koe yBeInYeHue o0beMa PeaKIMOHHOU

cmecu). IloBTOpUTH peakiMIO TalleHUs COJbl C KCIOJIb30BAHHEM

WHIMKaTOpa (HaAmp., OTBapa KpacHOKOYAHHOW KkamycTel). Jlims dero

HEO0OXO0IMMO OBLIO TPUMEHEHUE UHIUKaTOpa?

OOpatuTh BHUMaHUE, YTO BBIJIEJIEHUE Ta3a YaCTO COMPOBOXKIAECTCA
yBEIMYEHHEM o0beMa peaknuoHHOM cmecu.  Kakue  mepsl

IIPENOCTOPOKHOCTH
HY>KHO COOJIIO/IaTh MPU MPOBEACHUH TaAKUX PEAKIIHIA?

4. «Conenaa Hawa Hcu3Huv) (IOBAPEHHAs  COJb, MOTAll, [JIyTamar
HaTpHs....... riay0epoBa coJib, MEIHBIHN KyIIOpocC...... )

[Inmesas coma, MUThEBas COJA, KAIBLUWHUPOBAHHAS COAA, KAyCTHYECKas
cola: OJWHAKOBBIE WM pa3Hble BeniecrBa. KauecTBEHHBIE peakluu B
XUMHH.

Ipaxmuueckas paboma

OnpenenuTh: Kakoe U3 BEIIECTB (MHILEBas COAa, KayCTHYeCKas CcOJa,
KaJIBIIUHUPOBAHHAS COJIa) SBJISIIOTCS COJIIMH YTOJIbHOM KHUCIIOTHI.

OmpiT 1. JleficTBUE MHANKATOPaMHU.

Omnbit 2. JlelicTBHE Ha paCTBOPHI MUIEBON U KAYCTUUECKOU COJIbI YKCYCHOM
KHUCJIOTBI

| Hazssanwue ormwiTa | Yro HaOIIO1aEM | BriBon

BriBOI: ..........



[IpoBenenue OTIBITOB MOJTBEPKIAET, 4TO MUIEBast coza,
KaJIbIMHUPOBAHHAS COAa — OTO CONM cJaboi yroibHOM KHUCIOTHI, a
KayCTHUYECKasl COJla — PACTBOPUMOE OCHOBAHHUE.

OO6CynuTh, Kak JI0Ka3aTh OMBITHBIM IyTEM, YTO MHUIIEBAs COAA SBISETCS

KHMCJIOU COJIBIO.

5. Bpeo numpamos: mu¢h unu npaeoa. lloinb3za HUTPATOB: BaKHEHIINE
MUHEpPAJIbHBIE YIO0OpPEHUsI KaK UCTOYHUK a30Ta. KpyroBopot azota. [Touemy
BCHEpUHA MYXOJIOBKa TOE€MAeT HACEKOMBIX (Tak OHa  BOCIOJHSET
HEJIOCTAaTOK a30Ta B OOJOTUCTHIX MecTax). Hutparsl B kauecTBe MUILIEBBIX
KoHcepBaHTOB. Kakue nmpeBpalieHust IpoucXosT ¢ HUTpaTaMu B OpraHU3Me
YyenoBeKa. A30T U €ro CTETIEHU OKUCIICHUS.

IIpaxmuueckas yacmeo.
OnpeneneHue MaccoBOM JOAM a30Ta B KaJIUMWHOM, HATPUEBOM U
aMMOHUITHOM cenuTpe. BbIBoA: Kakoe M3 HUX 0Oojee IIEHHOE a30THOE
ynoOpeHue.
[TpoexT «BnusiHre a30THBIX Y00pEeHUI HA POCT Ca’KEHIIEB (Pacom.

6. Padora Haa mpoekTamMu — S 4

1. DTan BBIOOpA TEMBI, IOCTAHOBKH 11€JTH, 33724 UCCIICIOBAHMUS .

2. Ortan BBIIBUKEHUS TUIIOTE3BI.

3. Dran IUIaHUPOBAHUSL MYTHU JOCTHUXKEHHUS IEJe HCCIeA0BaTEIbCKUX
(MpoeKTHBIX) paboT U BHIOOPA HEOOXOAUMOTO HHCTPYMEHTAPHUS.

4. Dranm TpOBEACHHS Y4YEOHOro UCCiIeNOBaHUA (IIPOEKTHON paboThl) C
MPOMEKYTOUYHBIM KOHTPOJIEM 3a XOJIOM BBIMIOJIHEHUSI M KOpPpEKIUeH
pE3YIBTATOB.

5. Ortan odopMIeHUs, TpeICTaBleHUs (3alIUThI) MPOAYKTAa IMPOCKTHOM
paboThI
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