MyHHLHATbHOE aBTOHOMHOE 0011e00pa3oBaTe/ibHOE yUPEKACHHE
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[TPUHATA : /0 VIBERKJIAIO
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[IporpaMma Kypca BHEYPOUHOH ACATENLHOCTH

«IlepBbie WArH B XHMHHY»
8 knace
(c ucnonb3oBanueM cpeacTB 00yuenus u Bocnutanus Llentpa «Touka pocra»)
HarnpaBjieHHOCTb POrpaMMbl: OOILIEHHTEIICKTYalIbHas
Cpok peanusaumu: 1 roa

ABTOpP-COCTABHTE!Ih:
Xpabposa Jlioamuna I'ennanbesHa,
yUunTE/b XUMHH M OHOJIOTHH

r. Pex
2023 r.



IIporpamMmMa BHEYPOUYHOM AeSATEJIbHOCTH
«IlepBble WIATH B XUMHU W)
(JIHHH;I YMK O.C.I"'abpuensin)

Hanpasnenue OOIICHHTEIUICKTYIbHOE
[Iporpamma paccuntana - | s ygammxes 14-15 net (8 kiacce)
Cpok peanuzanuu - | 1lron

KonnuectBo yacos - | 34 4aca

IosicHuTeILHAS 3aIUCKA
Pabouas nporpamMma 1o BHEYpouHO# AesiTenbHOCTH «IIepBbie maru B XuMum»
JUisi 8-X KJIACCOB COCTaBJIEHA B COOTBETCTBUM C TpeboBaHusiMuU DenepaibHOTO
roCyapCTBEHHOTO0 00pa3oBaTeNIbHOIO CTaHAapTa oOIIero oOpa3oBaHUsS BTOPOIO
MTOKOJICHHUS:

1. IlpumepHasi ocHOBHas oOpa3oBaTeibHAas MPOTPaMMa OCHOBHOTO OOIIIEro
obOpazoBaHusi (ogoOpeHa pemieHueM ¢eaepaibHOTO y4eOHO-METOIUYECKOTO
o0beMHEHUsI Mo 00IEeMy 00pa3zoBaHuio (MpoTokoa OT 28 uioHs 2016 r. Ne
2/16-3);

2. Ilucekmo MunoOpuayku ot 28.10.2015 r. Ne 08-1786 «O pabounx
mporpamMmax y4eOHbIX MPeIMETOBY;

3. IIucemo Muno6pnayku ot 12.05.2011 r. Ne 03-2960 «O06 opranuzaruu
BHEYPOUYHOU ESITCIIEHOCTI.

JlanHass ~ mporpaMMa  SIBISIETCA  NOPOrpaMMOM  OOIIEMHTEIUIEKTYyalbHOU
HarpasieHHOCTH. [[porpamma noctpoeHa Ha CaeAyOIMKX IPUHIMIIAX:

- Ilpunyun nayunocmu (3HaHUSI OCHOBAHBI HA OOBEKTUBHBIX HAYYHBIX (haKTax).
- llpunyun nocneoosamenvnocmu u cucmemamuyrocmu (00y4eHUe OT IPOCTOrO K
CIIOKHOMY, «OT HE3HAHMS K 3HAHUIO, OT HEYMCHHS K YMCHUION ).
- Ilpunyun  naenaoHocmu (OCYUIECTBICHHE CBSI3M  MEXKAY KOHKPETHBIM U
aOCTpaKTHBIM).
- IIpunyun ocmvicrennocmu (TEPEHOC UMEIOIINXCS 3HAHUH B HOBYIO CUTYAIIHIO).
- Ilpunyun cosnamenvrocmu u akmuesocmu (IpUMEHEHUE 3HAHUN Ha TIPAKTHKE).
AKTYaJlbHOCTh MPOrpaMMbl OOyCIIOBJIEHA TEM, YTO B y4eOHOM IUIaHE
npeaMery «XHMHUsS» OTBEICHO Bcero 2 vaca B Heaenro (8 kimacc), 4To maeT
BO3MOXKHOCTH C(HOPMHUPOBATH y YUAITUXCSI JIUIIh 0A30BbIC 3HAHUS TIO TIPEIMETY.
B Toke Bpemst Bo3pacT 8-ro Kiiacca SBISIETCS BaKHBIM JUTsl TPO(ECCHOHATBEHOTO
CaMOOTIPEICIICHUS TKOJIHHUKOB. B0O3MOXHO, YTO MPOCHYBIIMICS WHTEPEC K
XUMHUH MOKET MepepacTu B Oyayinyro npodeccuto.
AKTYaJIbHOCTDH JIAHHOH TPOTPaMMBI COCTOUT B U TOM, YTO OHA HE TOJHKO
JTaeT BOCITUTAaHHUKAM TIPAKTUICCKUE YMEHHUS M HaBBIKU, (OpMUPYET HadaIbHBIH
OIBIT TBOPYECKOH IEATEIHHOCTH, HO M Pa3BHBAET MHTEPEC OOydYaromerocs K
OKCMIEPUMEHTY, HaydHOMY TIOWCKY, CIOCOOCTBYET  CaMOOIPEACICHUIO
yYaIuxcsi, 0CO3HAaHHOMY BBIOOpY Tpodeccruu. Ydamnmecss CMOTYT Ha MPaKTHKE
WCITOJIb30BATh CBOM 3HAHUS HA YPOKAX XMUMHUH U B OBITY.




Ilenaroruveckasi meseco00pa3sHOCTb 3aKJIKOYAETCsl B TOM, YTO 0a30BbIi
KypC IMIKOJbHON MpPOrpaMMbl MPEAYyCMaTPUBAET MPAKTHUYECKUE pabOThl, HO HX
SBHO HEJOCTATOYHO, YTOOBI 3aMHTEPECOBATH YYAIIUXCS B CAMOCTOSITEIHHOM
NpPUOOPETEHNN TEOPETHUYECKUX 3HAHUM M NMPAKTHYECKUX YMEHUN U HABBIKOB.
Jns storo B kypc «llepBble mIarm B XUMUU» BKIIOYEHBI HaubOoiee spKue,
HarJIAIHbIE,  HWHTPUTYIOIIME  3KCHEPUMEHTHI,  CIIOCOOHBIE  YBII€Yb U
3aMHTEPECOBATH YYAIIUXCS IPAKTUYECKON HAYKON XUMUEH.

B pamkax HanumoHanpHOro mpoekta «OOpa3oBaHuE» CO3/JaHHE IIEHTpa
€CTECTBEHHO - HAYYHOM HAaNpaBJIECHHOCTH «ToYka pocTa» MO3BOJIUIIO BHEAPUTH
B mporpammy IUGPOBYIO JTa0OpaTOPHI0 M KAayeCTBEHHO H3MEHUTH IPOLECC
OOyYCHHS XUMHH.
KosnuecTBEHHBIE ~ JKCIEPUMEHTHI  NO3BOJAT  IOJYy4YaTb  JOCTOBEPHYIO
UH(OpPMAIMI0O O NPOTEKAHWM TEX WM HHBIX XHUMHYECKUX IIpoleccax, O
CBOMCTBax BellecTB. Ha OCHOBE MOJYyYEHHBIX HKCIIEPUMEHTAJIbHBIX JAHHBIX
o0y4yaeMble CMOTYT CaMOCTOSATEIbHO JEJIaTh BBIBOJIbI, 0000IIaTh pe3yJIbTaThl,
BBISIBJISITH  3aKOHOMEPHOCTH, YTO OJHO3HA4YHO OyJeT crnocoOCTBOBATh
HOBBILICHUIO MOTUBALMU O0yUY€HUS MIKOJbHUKOB.

Ieab nporpamMmmsi:

dopMUpOBaHUE Yy YYAIIUXCA HAYYHBIX NPEJICTABICHUA O XHUMHH B
MOBCEHEBHON >KM3HM 4YEJOBEKa uepe3 NpoOYyKIEHHWE HMHTEpeca W pa3BUTHUE
PO EeCCUOHANIBHBIX CKIIOHHOCTEH K MPEIMETY XUMHUS.

3agaum:

Oopa3oBareiibHbIE:

e PaCIIMPUTH KPYrO30p y4YalIUXCsl O MUPE BELIECTB;

e HCIIOJIb30BATh TEOPETUUECKUE 3HAHUS IT0 XUMHUU HA IPAKTHUKE;

o 00y4HUTh TEXHUKE OE30MACHOCTH MPH BBITOJHEHUU XUMUYECKUX

peaKkuui;
« c(hopMUPOBATh HABBIKM BBIMOJHEHUSI IPOEKTOB C UCIIOJIb30BAaHUEM
UKT u uudposoro obopyaoBanus;

¢ BBISIBUTH TBOPYECKHU OJAPEHHBIX O0YUaAOIIUXCS U TIOMOYb
UM TIPOSIBUTH CEO5.

Pa3zBuBarwime:
¢ CIIOCOOCTBOBATH PA3BUTHUIO TBOPUECKUX CIIOCOOHOCTEN O0YUarOIIMXCS;
o dopmupoBats UKT-koMneTeHTOCTH;

BocniuraresabHbie:
e BOCIIUTATh CAMOCTOSITCIFHOCTD IIPH BBITIOJIHCHUH PaOOTHI,

e BOCIIMTATb YyBCTBO B3aUMOIIOMOIIHN, KOJIJICKTUBU3MAd, YMCHHUC
pa60TaTB B KOMAaH/IC; BOCIIUTATh YYBCTBO JIMYHOU
OTBCTCTBCHHOCTHU.

CBs3b coepKaHusi NPOrPAMMbI BHEYPOYHOM 1eATEILHOCTH €
y4eOHBIMU NpeAMeTaMM:
Kypc BHEYpOUHOU HNEATENBHOCTH HUAECHHO U COINEPIKATEIBHO CBA3aH C
0a30BBIM KypCOM XHMHUU U TO3BOJISET MOIACPKUBATH B3aUMOCBSI3b TEOPUHU U



IOPAaKTUKH, (OPMHUPYET YCTOWUMBYKO MOTPEOHOCTh NPUMEHATH IOJTYYECHHBIE
3HAHUA U HaBBIKU B IIOBCEIHEBHON KHU3HU.
[IporpamMma mocTpoeHa Ha OCHOBE MeKIPeAMEeTHONH MHTerpauuu ¢ GuU3NKoHu,
MaTEeMaTHKOM, OMOJIOTHEN U APYTUMHU €CTECTBEHHO - HAYYHBIMH TpPeIMETaMHu.
Oco0eHHOCTH peanu3anuu
NpPOrpamMMbl:
Bo3pacr o0yuaromuxcs:
[Iporpamma oprueHTHpOBaHa Ha BOCIIMTAHHUKOB B Bo3pacte 14-15 net 6e3
CHELMATIBHON MTOATOTOBKH.
DopMBbI 3aHATHM:
B 00pazoBaTenbHOM MpoIecce UCIIOIB3YIOTCS pa3InyHble (POPMBI
IPOBEJCHUS 3aHATHSL:
« Oecenpl;
o JICKLUU;
e CEMUHAapBbI;
¢ IPAKTHUYECKOE 3aHATHUE;
o XUMHYECKHI
HKCIIEPUMEHT;
o paborta Ha
KOMITBIOTEPE;
s JKCKypCHH;
e BBINIOJHEHHUE U 3aIUTA IPOEKTOB.

Pe:xxum mnpoBenenusi: 34 uwaca B rog - 1 pa3 B Hememo. Bce 3amsATus 10
BHEYPOYHOH JIEATENBHOCTH TPOBOJATCS TOCIE BCEX YPOKOB OCHOBHOTO
pacnucaHus, NPOJ0JKUTENBHOCTh COOTBETCTBYET pekomeHnauusm CaunlluH, T. e.
40 MUHYT.

MecTo npoBeaeHusi: 3aHATHS MIPOBOJATCA B yueOHOM KaOuHere xumuun MAOY
COLL Ne 44

3nopoBbecoOeperaroias oprauu3anus o0pa3oBaTeIbLHOTO IMpolecca MpeaAnoaaraet
ucnoip3oBanue Gopm U MeTOMOB OOydYeHHs, aJeKBATHBIX BO3PACTHBIM
BO3MOXXHOCTSIM IIKOJIbHUKA: MMPAKTUYECKUE pAOOThI, SKCIIEPUMEHTHI U OeceIbl.
Buabl 1esiTeIbHOCTH: TIPETyCMOTPEeHBI TeopeTndeckue (204.) M MpakTUYECKHE
3ansTHs (144.).

Ilnanupyembie pe3yabTAThI 0CBOCHUS 00YYAIOIIMMHUCS IPOrPAMMbI
(BHEeY4eOHOii) BHEYPOUHO 1eSTeJIbHOCTH

JIn4HOCTHBIE pPe3yJIbTATHI:

e OCO3HABATh EIMHCTBO U LIEJIOCTHOCTH OKPYKAIOLIETO MUPa,
BO3MOKHOCTH €T0 MO3HABAEMOCTH M 00bSICHUIMOCTH Ha OCHOBE JOCTHKEHUM
HayKH;

¢ TIOCTENEHHO BBICTpanMBaTh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHUE:
OCO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOpPa30BaHUIO, B TOM YHCJE U B
paMKax CaMOCTOATEIbHOMN AEATEIBHOCTH BHE LIIKOJIBI,



e OLICHUBATh KU3HEHHBIE CUTYAILIUU C TOYKHU 3pEHMs 0€3011aCHOTO
oOpasa JKU3HU U COXPAaHEHUS 37J0POBbS;
¢ OIICHMBATh HKOJIOTMUYECKUN PUCK B3aUMOOTHOILIEHUI Y€I0BEKa U PUPOIBL.

 (OopMHPOBaTh SKOJIOIMUECKOE MBILIUICHUE: YMEHUE OLIEHUBATH CBOIO
NEATEIbHOCTh W TOCTYNKH JAPYIMX JIIOAEH € TOYKH 3pEHUs COXPaHEHHS
OKPYXAaIOLLEH CpeNIbl - FapaHTa KU3HU U 01aronoiydus JIroAe Ha 3emiie.
MeranpeaMeTHbIMH pe3yJibTaTaMH U3ydeHus Kypca «llepBbie maru B
XUMHI» SBISIETCS (POPMUPOBAHUE YHUBEPCAIBHBIX yueOHbIX aeiicTBuil (YVY ).
PerynsituBubie YY/I:

¢ CaMOCTOSITEJIBHO OOHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO
npo0JieMy, OIPENENTh Leldb Y4eOHOM e TENbHOCTH;

e BBIIBUTaTh BEPCHUU PEILICHUS IPOOIJIEMBI, OCO3HABATh KOHEUHBIN
pe3yJbTaT, BBIOUPATh U3 MPEAJIOKEHHBIX U UCKaTh CAMOCTOSATEIBHO CPEICTBA
JOCTHKEHHUS LIEIIH;

e OCYILIECTBIIATH LIEJIENIOJIAraHueE, BKIIFOYAsl IOCTAHOBKY HOBBIX LIENIEH,
npeoOpa3zoBaHue MPAKTUYECKON 3a/1a4u B IO3HABATEIBbHYIO;

e COCTaBJIAThH (MHAMBUAYAJIBHO WM B TPYNIE) IUIAH PEIIEHUs MPOOIEMBI;

« paboTasd M0 IUIaHYy, CBEPSATh CBOM JICMCTBUS C LIEJIbIO U, IPU
HEO0OXOAMMOCTHU, UCIIPABIATH OLUMOKHA CAMOCTOSITENIBHO;

¢ YUHUTBHIBATH PA3HBIE MHEHUS U CTPEMUTHCS K KOOPAMHALIMH PA3JIMYHBIX
MO3ULUNA B COTPYJHUYECTBE;

e B JIMAJIOTE€ C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSITENILHO BhIPAOOTAaHHBIE
KPUTEPHUU OLICHKHU.
ITo3naBaTeabHbie YY/I:

¢ AHAJM3MPOBATh, CPABHUBATH, KJIaCCU(DUIIMPOBATH U 0000IIATH
(bakThl U BIECHUS. BBIABIATH NPUUUHBI U CIEACTBUS MPOCTHIX SBJICHUI.

¢ OCYHIECTBJSATH CPABHEHHE, KIIACCU(PUKALIUIO, CAMOCTOSTEIBHO
BBIOMpAsi OCHOBAHUS U KPUTEPUH VISl YKa3aHHBIX JJOTUYECKHUX ONepalnii;

¢ CTPOMTH JIOTHUECKOE PACCYKEHUE, BKIIIOUAIOIIEEe YCTAHOBICHHE
MPUYUHHO-CJIEICTBEHHBIX CBA3EH.
¢ CO3JaBaTh CXEMAaTHUYECKUE MOJIEIIU C BbIICIEHUEM CYILIECTBEHHBIX

XapaKTEPUCTUK OOBEKTA.
e COCTABJATH TE3UCHI, PA3JINYHBIE BUABI IUIAHOB (ITPOCTHIX, CJIOKHBIX U T.II.).
o mnpeoOpa3oBBIBATH MHPOPMAIIMIO U3 OJHOTO BUIA B IPYroi (Tabnuily B
TEKCT U Tp.).

¢ YMeTb ONPEICISITh BO3MOXKHbIE HCTOYHUKU HEOOXOAMMBIX
CBEACHUI, TPOU3BOAUTH MOUCK MHPOPMAIIUH, aHATU3UPOBATH U OLIEHUBATH €€
JIOCTOBEPHOCT.

« 000011aTh MOHATHUS - OCYIIECTBIATH JIOTUYECKYIO OMEPAIUIO
nepexo/ia OT MOHATUH C MEHBLIUM 00bEMOM MOHATHUSAM C OOJIBIINM 00bEMOM;

¢ CTPOUTH JIOTUYECKHE PACCYKJICHUS, BKIIOYAIOLIUE YCTAHOBIEHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3EH.



o OODBSICHATH SIBJICHUS, MPOIECCHI, CBSI3U U OTHOIICHHUS, BBISBISIEMbIE B
X0JIe MCCIIEIOBaHUs, OCYIECTBIATh BHIOOP Haubosiee 3(HEeKTUBHBIX CIOCOOOB
pelieHns 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

KommyHnukaTusubie YY/I:

o yMeTb (QOpMyIUpOBaTH COOCTBEHHOE MHEHHE H  IO3HIIHIO,
apryMEHTHpOBaTh €€ W KOOPAUHUPOBATH €€ C TO3UIMH MapTHEPOB B
COTPYIIHMYECTBE TMpPHU BBIPAaOOTKE OOLIEro pelieHus B  COBMECTHOM
NEesTEeIbHOCTH;

¢ OTOOpaXXaTh B PEUM COJICPKAHUE COBEPIIIAEMBIX JEHCTBUH, KaK B
dbopMe TPOMKOI COIMATU3UPOBAHHOM pedH, Tak U B popMe BHYTPEHHEN peuu;
¢ YMETh aQpT'yMEHTHPOBAThH CBOIO TOUKY 3PEHHUS;

¢ YMETb OCYUIECTBIIATh B3aUMHBI KOHTPOJIb U OKa3bIBaTh B
COTPYAHUYECTBE HEOOXOJUMYIO B3aUMOIIOMOIIb;

¢ YMETh paboTaTh B IPYyMIIE - YCTAaHABIUBATh pabOUne OTHOIICHMUS,

3 PEeKTUBHO COTPYTHUYATH U CITIOCOOCTBOBATH MPOYKTUBHON KOOIEPaIIUH.
IIpeaMeTHBIMHU pe3yIbTATAMM U3YUYCHHS MPEIMETA SBIISAIOTCS CIEIYIONTUE
YMEHUSL:

e OCO3HaHHE POJIU BELIECTB;

e OMNPEIENATH POJIb PA3IMYHBIX BEIIECTB B IPUPOJIC U TEXHUKE;

o OOBICHSTH POJIb BEIIECTB B UX KPYTOBOPOTE;

e PAacCCMOTPEHHE XUMMUYECKUX IPOLECCOB;

¢ HCIMOJIb30BaTh 3HAHUS XUMUU MIPU COOJIIOICHUH TIPaBUI
WCITOJIb30BAHUS OBITOBBIX XUMHUYECKUX TIPEIIapaTOB;

— pa3nuyaTh onacHble U OE30MacHbIC BEIIECTBA;
¢ TPUBOJUTH MPUMEPHI XUMUYECKUX TIPOIIECCOB B IPUPOIC;

¢ HAaXOJIUTh YEPThI, CBUIETEIHCTBYIOMINE 00 OOITUX MPU3HAKAX
XUMHUYECKUX MPOIECCOB U UX PA3THUUUSIX;
¢ HCIOJb30BAHUE XUMUYECKUX 3HAHUU B OBITY;

o OOBSACHATH 3HAUCHHUE BEILIECTB B )KU3HU U XO3SIIICTBE UETIOBEKA;
o OOBICHSTH MUP C TOUKH 3PEHUS XUMHH,
o (opmupoBaTh ipeicTaBICHUS 0 OyayIIeM MPOoPECCUOHAITBHOM BBIOOPE.
Kpome Toro, 3aHaTHsi mpu3BaHbl NPOOYAUTH Yy YyYalllUXCSd HWHTEpEC K
XUMUYECKOM Hayke, CTUMYJIUPOBAaTh JaJIbHEWIIee W3Yy4YCHHE  XHUMHH.
XuMmudeckue 3HaHusA, CHOPMHUPOBAHHBIE HA 3aHATHAX, HWH(OpMaAIMOHHAS
KyJIbTypa YYalluxcs, MOTYT OBITh HWCIIOJIb30BAaHBI HMMHU IS PaCKPBITHS
Pa3IMYHBIX TPOSBIICHUHA CBS3U XUMHUU C KU3HBIO.

CrnocoOsI onpeaesieHust pe3yJIbTATUBHOCTH:

o Hauanonuviit koumpono (cenmadps) B BUIE BU3YAIbHOTO
HAOMIONICHUST  Tejmarora 3a  COONIOZICHMEM  BOCIIMTAHHUKAMU  TEXHHUKHU
0€30IMacHOCTH, TOBEICHUEM MPHU pabOTE C MOCIEIYIOINUM 00CYXKICHUEM;

o Texywuit xonmponv (6 meuenue 6cezo yueOH020 200a) B BUIE
BU3YaJIbHOTO HAOJIOJIEHUs MENarora 3a MpOLECCOM BBINOJHEHUS YYallUMUCS



MMPAaKTHYCCKUX pa60T, IMPOCKTOB, HWHAWBUAYAJIbHBIX 3a11aH1/1171, yY4aCTusa B
HpC,ZIMGTHOfI HCIOCJIC CCTCCTBO3HAHMA,

o Ilpomerrcymounwliit Konmpoyv (memamuuecKkuii) B BUIe
MPEAMETHOM AUArHOCTUKH 3HAHUS IETbMU IPONICHHBIX TEM;

o Umozoswlit Konmpons (mMaii) B BUJC U3yUYCHUS U aHAIIM3a IIPOTYKTOB
TpyJa yJamuxcs (MPOEeKTOB; cOoOImeHui, pedepaTon), mpoliecca OpraHu3aIuu
paboTHI HAJl TPOAYKTOM U IUHAMUKH JIMYHOCTHBIX U3MEHEHUM.
@®opMbl YU€TA 3HAHUI, YMEHHUN NIPU PeaIu3aluy NPOrpamMMbl.
« Ompoc;
« OOcyxnenue;
o CamocrosdrenbHas padoTa;
o TectupoBanue;
o IIpeseHTtarus u 3ammTa TBOPUECKON pabOTHI (MMPOEKTHI U AP.).

B koHiie yueOHOro rojia 00y4aroniuiics: J0HKeH BBIMOIHUTD U 3alTUTUTh
MIPOEKT.
(ITpuio:kenue 1. «Onucanue ¢popMbl MoABeAeHUS HTOTOBY).

TemaTuyecKuil IJIAH NPOrPAMMbI BHEYPOYHOM JIeATENbHOCTH «MUDPXUMUID)

Ha3zpanue Tema 3aHSITHS HUcnoab3yemoe
No pasaena Beero Teopus Hpak- o0opyroBaHue
n/n JacoB THKA

Pazpen 1. BBoIHOE 3aHATHE. 1

BBenenue.
1 ]@2u) 2

MecTo XUMHUH BECTECTBO3HAHUH 1

Pa3nean 2. Bemectna. [Ipuemsl 1

JKcnepuMeH oOparlieHus ¢ BeIeCTBaMHU.

TajJbHbIE

OCHOBEI [IpaBusna 6e3omacHoOl pabOTHI 1

xumun. (8u.)  |IPY MPOBEICHHMIKCTIEPUMEHT.
TexHuka 1ab0paTOPHBIX PadOT.

HarpeBarenbHbie puOOpHI.

UncTele BemecTBa, 0C000 YUCThIE 1 Jatank
Bemectsa. [ Ipumecu. Cmecn. JJIEKTPONPOBO
HOCTH,
U poBoi
MHUKPOCKOTI
MeTo1pl TO3HAHUS B 1

CCTCCTBO3HaAHHMU.




Bona. PactBopsl. Mopckas u 1 | HaTumk
npecHast BOja. TEMIIepPaTyphI

buonornueckue KHUIKOCTH IJIAaTUHOBBIN

MaccoBas 107151 paCTBOPEHHOTO 1 1 JaTuuk
BELIECTBA, UJIM MPOIIEHTHAs ONITUYECKOM
KOHICHTpal1d BCIICCTBA B IIJIOTHOCTHU

[pacTBOpe

Hacepiuienneie n 1 [udposoii
NEPECHIIIEHHBIC PACTBOPBI. MHKPOCKOTI

Pasnen 3. MopenupoBanue 1
3HAKOMHMCH C

MHPOM T 1
pamouacTmy  |CTPOCHHE BEIIECTBA.

(84.) Pasmeps! yacTun. Hanogactuusl

Konnounanelie cucremsl: moysa, 1
[JIMHA, IPUPOJIHBIE BOABI, BO3AYX
IIBIM, MUHEPAJIbI, XJI€0, MOJIOKO,
MacJio, KpoBb. .. KosutoniHbien
UCTUHHBIE PACTBOPHI 8

Meroapl 1 cpecTBa 1
AMITUPUYECKOTO UCCIICTOBAHUS

Kak cTenenp n3MeIb4eHHOCTH 1
BIIMACT HaO6IJ_IYIO iomaab
COIMTPHUKACAIOIINXCS YaCTHUI]

HaHO0OBEeKTHI 1 1
1 00YCJIOBIIEHHOCTb UX
YHUKAJIBHBIX CBOHCTB PE3KHM
yBeJIMUYEHHEM TIIOMA N
IOBEPXHOCTH YACTHI]

Paznea 4. 1on. Bo3ronka itoga. Mox u3 1
XuMHA HA aAIITeKU
cTpake

30POBBSI. «MapraHoBka». 1 ATIXP
(64.) [lepManranar Kanus

ITepexuch BOgOpOIA. 1 [Tpubop mst
CBo¥CTBa U IPUMEHEHHUE TOJTyYCHUS
HEPOKCHIA BOAOPOIA BOJIOpO/Ia

ATleTHIICATAITMIOBAs KUCIOTA. 1
A CKOPOMHOBAsSIKMCIIOTA




«3eneHkay uim 1
OpWJITHAHTOBBIN 3€JICHBII

«MBLI0 yyiecHOe» 1 Hartuux pH

Paznen S. Caxap, Kpaxmai, IIeJUII0N03a 1
XuMus MU — POACTBEHHUKH T'JIFOKO3BI

(54.)
AJIOMUHUHN: BEJTUKUU U 1

y>KaCHbIN

VYKcycHas KucioTa 5 1 Haruuk pH,
JaTYUK
AIEKTPOMIPOBO
JTHOCTH

«ConeHas HaIlIa >KU3HbY 1

Bpen Hutparos: Mmud ninm Jatuuk
npasja 1 AJIEKTPONPOBO
JTHOCTH

Pasnean 6. JTarn BeIOOpA TEMBbI, TOCTAHOBKHU
Padora nang LC]I1, 3aJ1a4 UCCIICIOBAHUS . 1
MPOEKTAMHU.

Sy.
(54.) JTan BBIIBIKECHUA

[TUIIOTC3HI. 5

JTan MIaHuPOBAHUS MTYyTH
ITOCTUKEHHUS LEIeH
MCCIIeIOBATENBCKUX (TIPOSKTHBIX ) 1
[paboT U BEIOOpa HEOOXOAUMOTO
MHCTPYMEHTApHSI.

Jtarn npoBeAeHus y4eOHOro
riccie1oBaHUs(TIPOEKTHON

[pabOoThI) C MPOMEKYTOUHBIM
KOHTPOJIEM 34 XOJO0M BBIIIOJTHEHUS 1
1 KOppEKLIUEN Pe3yIbTaTOB.

Jrtan oopmiieHus,
[peACTaBICHUS (3aLIUTHI) 1
MPOIYKTa MPOSKTHOM pabOTHI

NTOI'O: 34 18 16

Coaepxkanue Kypca
HMHCTpyKTaX TIO TEXHUKE OE30IMacCHOCTH MPOBOJMTCS HA KaKIOM 3aHSATHU TEpPe]

IMPOBCACHUCM SKCIICPHUMCHTA.




1. BBenenue

1.

Beoonoe 3anamue. 3HakoOMCTBO y4YalllMXCs C HOBBIM y4€OHBIM KypcOM B
KPY>KKOBOM pabore.
Mecmo xumuu ¢ ecmecmeo3Hanuu. 3apoxXIcHUE XUMHUH Kak HayKu. CBA3b
XUMHH C MTPAKTUYECKOMN KU3HBIO YETIOBEKA.
IIpaxmuueckas yacmeo.
Co3nanue NO3HABATEIbHBIX KPOCCBOPAOB M JPYTUX HWHTEPAKTHBHBIX
ynpakHeHui Ha LearningAps.org uin MyTest.

2. BKCHepI/IMeHTaJILHLIe OCHOBbI XMMHH

1.

2.

3.

Bewecmea. Ilpuemst oopawienus c geuwyecmeamu.

W3yyenue mpaBWJl  TEXHUKH  OE€30MACHOCTH,  IPEAyNpPEKIaroIInX
U 3anpemaronmx 3HakoB. Ilepas momomis. [IpoTrBONOXKapHBIE CpencTBa
3aILUTHI.

3HaKOMCTBO C BEIECTBAMH, BCTPEUAIOIIMMUCA B ObITY: HO/IHAsg HACTOMKa,
MeJb, ATOMHHHI, COJIb, NMUIIEBAs COJA, JIMMOHHAs KUCIOTa, YKCyCHas
KHUCIIOTa, BOJA, MEIHBIN Kymopoc. OTiuuue BEmeCTB MO (PU3HMUECKUM
CBOMCTBaM: arperaTHoe COCTOSIHME, LIBET, 3alaxX, BKYC, PaCTBOPUMOCTb.
[IpaBuna xpaHeHus: BemecTB B jgabopaTopuu. TOKCMYHOCTH BELIECTB IS
JKUBBIX OpPTraHU3MOB ONPEAEISETCS HX XUMUYECKHMMHU CBOWCTBAMHU, HUX
CIIOCOOHOCTBIO BCTYIATh B XUMUUYECKHE peakiuu. [IposiBIeHNsT TOKCUYHBIX
BEIIECTB Yy YEJOBEKA: XHMMHUYECKHU OXKOT, pa3JIpaKCHHE CINU3UCTHIX
000JI0YEK, KaTap JIbIXAaTEJbHbIX MYTEW, aJUIEPrUYeCKUe PEaKlMH, OCTPhIC
JIEPMATUTHI, KAHLIEPOT€HHOE JICHCTBUE, MOPAXKEHUSI OPTaHOB, BO3MOXKHOCTh
JetanbHbIX ~ WcxonoB.  [lpaBunma  orOopa  BemecTB  (TBEpAbIE,
NOPOIIKOOOpa3HbIe, JKHUJKHE, BOJHBIE PAaCTBOPBI, 0COO0E BHUMAHUE —
paboTa TOJIbKO C MaJbIMU OObEMaMU BEILIECTB).

Tecm Ha ocHOBe 3amaHuid U3 oTkpbIToro 6anka OUIIN (pazgen «MeTtomabl
MTO3HAHUS)

Ilpasuna de3onacuoii padomut npu nposedeHuu Ixcnepumenma. Texnuka
aadopamopHulx padom.

3HaKOMCTBO ¢ Ja0OpaTOpHbIM OOOpYAOBaHUEM: CTEKIIIHHAs MocyAa
(XMMHUYECKHE CTaKaHbl, KOJIObI, BOPOHKH, JIETUTEIbHBIC BOPOHKH, MEpHas
MOCyJia), BEChI, IITATUBBI JUIsi MPOOMPOK M TPHOOPOB, HArpeBaTEILHBIM
npubop-cnupToBKa, (apdopoBas mocyna (BHIIAPUBATEIBHBIE YalllKH,
TUTJIU, CTYTIKU, IITIATEIN) U JIp.

besomacHass pabotra co CTEKJIOM, MPOOKaMU (IIEMOHCTpAIUsl PE3KU
CTEKJISTHHBIX TPYOOK, UX HarpeBaHus 11 U3MEHEHUs (POpPMBI).
IIpakmuueckas uwacme.

CoOopka mpubopa st mosydeHus: ra3oB. [IpoBepka Ha TepMETUYHOCTD.
3akperuieHne ero Ha mraTtuBe. PUCyHok nmpubopa nmpu nomortu TpadapeTa.
Hazpesamenwvnvie npuoopol.

CrmuproBka. ['azoBas ropenka. Ilnutka. Bopnsnas Oans. Hasnauenwue
HarpeBaTesIbHbIX MPUOOPOB.

W3yyeHnne CnupTOBKHU: COCTABHBIC YACTH M UX (YHKIIUS.



['optouee TOMIMBO JUIsl CHOUPTOBOK: OSTUIOBBIM cnupt. OcoOeHHOCTH
peaKuuy ropeHus: BblJIeJIeHNE Teria u ceeta. Cyxoe roproyee

[lpaBuna  HarpeBaHuss  HPOOMPOK  C  BOAHBIMH  PacTBOpAMHU
(mpenBapuTENbHBIA TPOrPEB BCEMl MOBEPXHOCTH, O0SA3aTENIbHBIA HAKJIOH
NpOOMPKH, OTBEPCTHE TPOOUPKU «OT ceOs», 3aKperuieHue aeprKaTens
IPOOHUPKH).

Hcnonb3oBaHne TUIIEd NpPU NOpOKaJvMBaHUM BenlecTB. Ha3HaueHue
olnepanry MPOKaIBaHU.

IIpaxmuueckas yacmeo.

N3yueHue miamMeHu. PucyHok riaMeHu.

COopka mnpubopa mjis BbIIApUBaHUA coJd  (KOJBIIO HA IITATHB,
BbINIapUBaTE/IbHAS Yalllka, BOJAHBIM PacTBOpP COJIM, CIUPTOBKA). PucyHOk
npubdopa npu nomoIy Tpadapera.

4. Yucmovle  eewmjecmea, 0codoo  uucmvle  eeujecmea.  Ilpumecu.
Cmecu. CiocoObl OUYHMCTKM BEIIECTB OT MPUMECEH W pa3JeieHUs] CMECEeu.
OunbrpoBanue. Ileperonka. Kpucrammsanus. PasgeneHne ¢ noMoIIbro
MarHuTa, J1€JIUTEIbHON BOPOHKHU
IIpaxmuueckas yacmeo.

1 BapuaHT: cMeCh peYHOro MecKa U caxapa.
2 BapuaHT: CMECh PEYHOIO MeCKa U IOBAPEHHOW COJIN.
CocTtaBUTh CXE€My IOCJIEIOBATEIbHOCTH  omlepauuil  (pacTBOpPEHHE,
¢unbTpoBaHue, BbinapuBaHue). CpaBHUTh U OOCYIUTH pPE3YyJbTaThl ABYX
BapuaHTOB. OOpaTuTh BHUMAHHE Ha CMECh caxapa M mnecka (y HEKOTOPBIX
YAk TOKPBUIMCh KOPUYHEBOM Maccoi), Ha Ba)XHOCTh YCIIOBHI
NPOBENCHHUS] OSKCIHEPUMEHTa, B JAHHOM ClIyda€ Ha CBOEBPEMEHHOE
IIPEKpalleHUE HarpeBa.

5. Memoowvl no3nanus 6 ecmecmeo3IHaHuu.
Hab6mronenue. DkcriepumenTt. MojenpoBaHue.
VYcnoBus mpoBeneHUsT HaONIOAEHHS Kak OCHOBHOTO METO/a IMO3HAHUS.
MBICIIUTENBHBIA W PEAIBHBIM JKCIIEPUMEHT. YHHUBEPCAIbHBIE 3HAHUS
YyeJoBe4YeCTBa Ha OCHOBE HaOmioAeHus. Puznyeckue U XUMHUYECKHE
SIBJICHHUSI.
IIpaxmuueckas yacmeo.
bpoyHoBckoe aBmxkeHHE T1OA MHUKpockomoM. OOHapyXeHHe Kupa B
ceMeHax mojacoiHeuyHuka. OOHapyKeHHe Kpaxmana B Kaptoderne.
OOnHapy:XeHue YriIeKUciIoro raza B BblIbIXaeMOM Bo3ayxe. [loOaBnenue
JIUMOHHOM KHUCJIOTHI B Yak. Odopmienne paboThbI.

HazBanue onbiTa Kak Brimomasiim Yro HaOIrOMaIH

OOpatuTh BHHMMaHHE Ha TNPAKTUYECKHME 3aJaHUS NPOUUIBIX 3aHSATHH.
AKIIEHTHPOBATh, YTO METO/1 HAOJIIO/IEHUSI — OCHOBHOM METOJ] TO3HAHUSI.

6. Booa. Pacmeopwvi. Mopckasa u npecnas éooa. buonozuueckue sncuoxocmu:
KpOBb, JMM(}a, KIETOYHBI COK. DKOJOrMYEeCKHe MpOoOIeMbl BOBI.
DNEeKTPONpPOBOAHOCTh KaK CBOMCTBO PAacCTBOPOB 3JIEKTPOJUTOB (TIpaBuUia
0€30MMacCHOCTH C AJIEKTPONPUOOPaMH).

IIpaxmuueckas yacmeo.



OmnpeneneHre ¢ TOMONIBIO SJEKTPOMPOBOAHOCTH PACTBOPOB: B KaKOM
XAMHYECKOM CTaKaHe HaxXOJUTCs AMCTWIMPOBaHHAs Boja. JlaHbl Tpu
pacTBopa: pacTBOp MOBAPEHHOW COJIM, PACTBOP caxapa, AUCTUILTUPOBAHHAS

BOJIA. Odopmiienue paboThI.
HasBanue pactBopa Yro Habmonaem (3aropaercs Jamroyka
WJIU HET)

Kak pacro3Harb: B KaKOM CTakaHe — JUCTUJUIMPOBAHHAs BOJA M PaCTBOP
caxapa. JloJKHBI TpPEASIOKUTH [JBa CIOCO0A: OPraHOJENTHUYECKUN U
BBIIIaPUBaHUE.
[Tpoexkt «M3roToBieHne camMoOJEeNbHOrO mpubopa s HCCIEAOBAHUSA
AIIEKTPOIIPOBOIHOCTH PACTBOPOB»

7. Maccosasa 0ona pacmeopeHHo20 6ewjecmea, UAU  NPOUCHMHAA
KOHUenmpauus éeuiecmea 6 pacmeope.
BsBemuBanue. PasnoBecsl. HaBecka. MepHas nocyaa (MEpHbIE CTaKaHBI,
KOJIOBI, LIMJIUHJIPHI).
IIpakmuueckas wacmeo.
IIpurorosiieHre pacCTBOPOB [IOBAPEHHOM COJIA 3aJaHHON KOHILICHTPALIUH.
IIpuroroBiieHue MIAIY4YEro HANMTKA W3 IHIIEBOW COABI, JIMMOHHOMN
KHCJIOTBI, caxapa U aCKOpOMHOBOM KHCJIOTBI: KaK[as rpymma omnpeaesnser
KOJIMYECTBO BELIECTB Ha CBOE ycMOTpeHue. CpaBHEHHE U 00CYKIEHUE
IOPUTOTOBJICHHBIX HANUTKOB C T.3p. BKyca, (ukcanmuu HaOI0JaeMbIX
3¢ (}eKTOoB, pacueTOB WM BBIIIOJHEHUS «HA TJA30K», IKCIEPUMEHTAIbHON

KYJIBTYPBI.
8. Hacwluennie u nepecvlujeHHble PACMEOPDL.
Memoouxka GbIPAUUBCAH U Kpucmasnioe. MOHOKpUCTAII.

Kpucrammueckue npy3sl. UTo Takoe «3aTpaBKay.
JleMOHCTpa1usi MepeCHIEHHOT0 PacTBOpa alieTaTa HaTpusl.
Ilpakmuueckas uwacme.
[IpuroTtoBiaeHrne  HACHINICHHBIX W  TEPECHINIEHHBIX  PAacTBOPOB.
[IpuroroBieHne BOAHBIX PACTBOPOB MEIHOTO KYIOpOCa, XJIOpUAa HATpus,
caxapo3bl I BBIpAIIMBaHHUS KPHUCTAJUIOB. BhIpaluBaHue KPUCTAUIOB M3
pacTBOpa KaMEHHOW COJMM M HWOJAMPOBAHHON COJIM: €CTh JIM pPa3HUIIA.
[Touemy mis BBIpAIIMBaHUS KPUCTALIOB KaMEHHAs COJIb JIy4Ille, YeM
nonupoBaHHas.  [lomydeHHWE  OKpalIeHHBIX  KPHCTAUIOB  COJMH  C
WCITOJIb30BAaHUEM TIUIIEBBIX KpacuTelel. BeIpamuBaHue KpHCTALIOB
MEHOTO KyIopoca 13 BOAHO-CITUPTOBBIX paCTBOPOB.
3. 3HAKOMMMCS ¢ MUPOM HAHOYACTHI

1. Mooenuposanue. Monenu B ecTeCTBO3HaHUH (TJI00YC, KapThl, PU3NUECKHE
MOJICNTA, OHOJIOTMYECKUE MYJBDKH, KPUCTAUTMYECKHE peIIeTKH). Mojenu
aTOMOB W MOJICKYJI B XUMUH.
Ilpakmuueckas wacme.
W3roToBnenne Mojeneld MOJCKYJI W3 MOAPYYHBIX cpeAcTB. Pabota
BOOOPKECHMUS.

2. Cmpoenue sewecmea. Pazmepol vacmuy. Hanouacmuuyul.



Ilpoexmnas 3a0aua Ne 1. Kak y3HaTh IpUMEpHbIE pa3Mepbl BATAMUHHOTO
npaxe «YHIeBUT», «PeBUTY», yMakOBKH KOTOPBIX PACHOJIOKEHBI y Bac Ha
CTOJIaX, HE OTKpbIBasi OAaHOYEK.

IIpoexmuas 3a0aua Ne 2. Y Bac Ha cTonax HaxoAATCs MEPHBIA LUAJTUHAD,
KoJ0a C BOJOM, BeChbl PBIYAXHOTO THMAa C HAOOPOM PpPa3HOBECOB.
[Ipensioxkute  cocoObl  OMpeAENieHUS  pa3MEPOB  MOJIEKYJI  BOJbI
(TIpakTUYECKUN U TEOPETUUCCKHI).

Bonpoc.: OTHOCUTCS T MOJIEKYJIa BOJbI K HaHOYacTuliam? [louemy Bupychbl
Ha3bIBAIOT HAHOPOOOTAMuU?

3. Konnouonwsie cucmemwl: nouea, 2iuna, npupooHvie 800bl, 6030yX ObIM,
MuHepanvl, Xxaed, MON0KO, mMacio, Kpoev...Konnouonvie u ucmunnoie
pacmeopwul. Ontudeckue cBoictBa: «dddextr Tunpans», «siBIeHUE
UCKPSIIIIXCS CJIOEBY. Komnounansie YaCTHULIbI u 170:¢
pasMmepsl. Dxcnepumenmanvras 3aoaya Ne I. Ha cronax: na3epHas ykaska u
Ja3epHbIN POHAPUK C KPACHBIM JIy4OM, JBa XMMHUYECKUX CTaKaHa: B OJJHOM
3aBapEHHbI MAKETUK dYas, B JIpyroM — uucTtas Boga. lIpomycrure myu
JazepHOTro (oHAapWKa dYepe3 CcTakaHbl. B KakoMm cTakaHe, IO-BallleMy
MHEHHUIO, HAXOAUTCA KOJUIOMJHAs cucrtema? Ha yeM OCHOBBIBAaeTCs Balle
MIPEANOJIOKEHNE?

Oxcnepumenmanvhas 3aoaya Ne 2. Bam BbIIaHBI pacTBOpPHI  areTara
ceuania Pb(CH3;COO), u womamnma xamus Kl, mrTatuB ¢ mnpoOupkamu,
CIIUPTOBasl TOpeNiKa, MpoOMpKoaepkarelb. B mpoOupky HajeiTe 2 M
pactBopa Kl (BbicoTON 2 cM) W 3aTeM TMpuieilte 2 MJI pacTBopa
Pb(CH;COO), . Obpa3syercs »xentolii ocafok. Harpeilite mpoOHpKy 0
pacTBOpEeHHsS Ocajaka. 3aTeM OXJaJUTe MNPOOUPKY OKoJo 2-3 MUH U
MOMEIIaeM B COCYJ C XOJIOAHOW JeasiHoi Bomoil. Uto nHaGmomaete? YUto
MPOUCXOIUT TIPU BCTPSIXUBAHUH MPOOUPKU?

WTtak, BBl TONBKO YTO OOHAPYKWIU pA3THUUAE MEXKIAY HCTUHHBIMHU
pacTBopaMM U KOJUJIOMAHBIMU pacTBopaMu. B  mocienHux BbI
HaOMoAQIM TpOsIBIIEHHE onThuYeckuX 3P¢ekToB: «pdexkt Tunmansy
(ke 3aa. Nel) u «sIBiIeHUE UCKPSIIUXCS CJI0eB» (IKCM. 3a1.Ne2).

Bonpoc: Kak noka3arh, 4TO MBUIBHBIA PacTBOp SABJSETCS KOJUIOMIHOMW
cucrtemoii? (ITo paccesHuto cBeTa B pacTBOpe -KoHyC Tunmams).

UTO NMpouCXOAUT €CIM B MBUIBHBIA PAacTBOP J0OABUTH MOBAPEHHYIO COJb?
(ITpo3paunsblii mpexkae pacTBOp PE3KO MYTHEET, 00pa3zyloTcsl KpyMHbIE
XJIOTIbS1). 3HAKOMCTBO C SIBJICHUSIMH KOATYJISIIIMU U BbICATUBAHMUS.
Ilpoexmuas 3a0aua Ne 1.]JIBa yuyeHWKA TPUTOTOBUIU CMECh U3
PaCTUTENHHOTO Macja U BOJBL: T00ABUB MOJIOBUHY YaWHOM JIOKKH Maciia B
200 mut Bobl. OJIMH U3 HUX YTBEPKIAAET, YTO MOJYYEHHAS] CMEChH SIBIIAECTCA
KOJUIOMIHBIM PAacTBOPOM, a JIpyrou 3to orpunaer. Kto npas? CBoil oTBeT
WUTIOCTPUPYWTE CHUMKaMu Ha wmoOuiapbHOM Tenedone. (IIpaBbr o06a
ydeHHKa. Bce 3aBUCHT OT OCOOEHHOCTEH NpUTOTOBIEHUS cMmecu. Ecmu
POCTO pa3MelllaTh Macio B BojAe, TO KOHyc TuHpmans He HaOmomaercs.
Ecnu e akTUBHO B30aiThIBATh CMECh B T€UEHUE HEKOTOPOTO BPEMEHH, TO



CMECh MYTHEET M B TaKOM PAacTBOPE XOPOIIO BUAEH KOHYC pPaCCEIHHOIO
CBETa, TO €CTh MOSIBIISIOTCA METKOAUCIIEPCHBIC YACTUIIBI KaleJIeK Maciia).
BbIBOJ: KOJUIOMIHBIE pPAacTBOPHl MOYKHO OOHApYKUTh MO ONTHYECKOMY
TecTy «3hdext Tunmans», KOTOPbIA OOHAPYKUBACTCS, €CIU KOJJIOUIHBIC
YaCTHULbI HE MTPEBBIIIAIOT IUANA30H HAHOPa3MEPOB.

4. Memoowvt u cpedcmea IMRUPUYLECKO20 UCCTE008AHUA.

Ha mnpeapinynux 3aHsaTUsIX BBl BBIIOJHSUIM  3KCIIEPUMEHTAIIBHBIE U
NpoeKTHbIE 3a1auu. Kak Bbl qymaeTe, Kakue METOJbl HCCIIEIOBAaHUS BbI
UCITIOJIb30BAIH?

1. HaGmonenwue. 2. DxkcnepumenT. 3. M3mepenue. 4. CpaBHeHHE
BcnomuuTe 3a1anusi, MpOCMOTPUTE CBOU 3alMCH U MPOKOMMEHTUPYUTE UX
C TOYKM 3pPEHHUS HCIOJIb30BAHHBIX METOAOB HCCIeAoBaHUs. YeMm BbI
MOJI30BAIMCH, YTOOBI PEIINTh MOCTABICHHYIO MEepe]l BAMU MPOOIIEMYy.
IIpoexmuas 3aoaua Ne 1. Halimure, ueMy paBHa IJIOTHOCTb aTFOMHUHUEBON
dbonbru ¥ METHOW WIM CTaJIbHOW OOJIBAHKK HEMPaBUIBLHON (HOPMBI,
KOTOpBIE JIEKAT Ha Balux croiax. et oocyxkaeHue.

JIOJKHBI IPEITIOKUTD TUIAH PELICHUs 3TOW 3aJa4M, ONPEACIIUTh KaKue
HEO0OXOIMMBbI U3MEPUTEIbHBIE IPUOOPHI JIJIs1 PELIEHUS ITOW 3a/1a4u.
CpaBHUTHh HailICHHOE 3HAYEHHE IUIOTHOCTH QJIIOMUHUSA, MEIU WU
CTalld CO CIPABOYHOM BEIIMUMHOM.

5. Kak cmenenv u3menvuennocmu eausem Ha o00wyyl0 RnIAOULAOD
conpukacaroujuxca yacmuy. OObEMHBIE B3pbIBBI HA MyKOMOJIbHOM 3aBOJIE,
IPEBECHO-CTPYK€UHOM mpeAanpusthu. Ilouemy Henb3ss HMCHOJIB30BATH
OCH3WH JIJIsl PO3KUTA JAPOB. BCIOMHHUTH «UTO TaKoe IUIONMIAbY, «EIUMHUIIBI
U3MEPEHUS IO,
lIpoexmuas 3a0aua Ne 1.Y Bac Ha ctojax HaxoAsTcs 1ubo KyOouk PyOuka,
anb0 MaJieHbKasl yNakoBKa caxapa-padunana. Haiiaure miomanb 1enoro
KyOnka u oOmyro Tuiomans 9 Manbix KyOWKOB, M3 KOTOPBIX COCTOWT
OonpIION KyOWK; WM I1I€JIONM yMaKOBKHM caxapa U OONIyI IJIOMIa/lb BCEX
KYCOYKOB caxapa B ymakoBke. CpaBHUTE 3HA4Y€HHUs IUIOAAU IIEI0U
burypsl 1 cyMMapHO#l 1omanu ee yactei? Kakyro 3aKOHOMEPHOCTH MbI
MOKeM HaOJ01aTh?

6. Hanoo0vekmuvl u 00ycio61eHHOCHb UX YHUKAIbHBIX CEOUICHE PE3KUM
yeenuueHuem  naowadu  NOGEPXHOCMU  4ACMUY.  HAHOYACTHIIBI,
HAHOIJICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOLIAPHUKHU, JEHAPUMEPHI,
I[€0JIUThI, KBAHTOBBIEC TOUKHU.

Ilpoexmuas 3adaua Ne 2. YXo nocsi uMmeetr maunHy 12-13 Mm, a dacTtuna
maraetuta Fe304 — 20 um. YBennubte ux B 1 Mumuapa pas. C kakumu
oOBeKTaMH BBl Temeph Oynere ux cpaBHuBaTh? Kakue dusnueckue
BEJIMYMHBI U3MEHSIOTCS MMPU U3MEHEHHUH JINHEHUHBIX Pa3MEPOB?

Ilpoexmnas 3aoaua Ne 3. Ckoabko nucTOB Oymaru A4 BoineT B cTakaH
oovemom 100 min?

Kaxmoili rpynmne BbIaHbl JUCTHI OymMarn A4 W XUMHUYECKHUE CTaKaHbI
oobemom 100 mu. Kaxkmas rpyria uinet oTBET Ha TOT BOIIPOC.



[Ipensiaraem MoMoIb: COMHUTE JMCThI B KOMOK. CKOJIbKO KOMKOB Oymaru
BOIIJIO B OJIMH CTaKkaH?

Haiinutre mmomans oOTaenbHOro Jnucta A4 W MIomaas MOBEPXHOCTH
XUMHUYECKOTO CTakaHa. HalauTe cymMMapHyIO IUIONMaab KOMKOB Oymarw,
HaXOJSIINXCS B CTakaHe?

JlenaioT BBIBOJ: OHA OKaszajach 3HAYUTENBHO OOJbINE  IUIOMIAIU
MTOBEPXHOCTH CTaKaHa.

KakuMm o00pa3oM Mbl YBEIMYWIM CYMMApHYIO IUIOHIAAb IOBEPXHOCTU
oymaru? (YMeHbllieHHeM 00beMa OJTHOTO JIMCTA)

7. Hanooodovexkmovt u 06yCJl08JleHHOCI11b UX YHUKA/IbHbBIX ceoucme PE3KUM

yeenuuyeHuem  naowyadu  NOGEPXHOCMU  4Acmuy.  HAHOYACTHIIHI,
HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKH, JCHIPUMEDHI,
IICOJIUTHI, KBAHTOBBIE TOYKHU.

Ilpoexmnas 3a0aua Ne 4. Haiigute mioniags CBOEH uepernHoid KOpoOKU U
CpPaBHUTE €€ C TUIONIA/IbI0 TIOBEPXHOCTH OOJBIIUX MOIYIIApUA U YEPETHOU
KOpoOKH, eciau S(kopa 6.1.) = 2500 cM? . S(u.x)=4nr’/2, Tae r=C/2.
OObsicHeHue: OoJplnas IUIONIAAb OOJIBIIUX TMONYyIIApUid  OOBIACHIETCS
HAJIMYUEeM MHOTOUYUCICHHBIX CKIIAJOK.

Oxcnepumenmanvuas 3adava. Ha cronax HaxoAsTCsi cTajibHas KHOIIKA,
KEJIE3HBIN IBO3/lb, KyCOUEK MEIHOM MPOBOJIOKH, MEJHASI CKPEIKa, TPaHYJIbI
AIOMUHUS W IWHKA, IMTATUB ¢ TPOOUpPKaMH, COJIsTHas Kuciorta. [lomectute
MIPEIOKCHHBIC TeJa Ha JHO MPOOMPOK U T00aBHTE 3aTEM COJITHYIO KUCIIOTY
(BbICOTA CTOJI0A KUIKOCTU MPUMEPHO 1,5¢M).

Onumure, 4YTO BBl HaONIOJAaeTe B KaXJA0M U3 MNPOOUPOK.
3HAKOMCTBO C 3JIEKTPOXUMUYECKHUM PSJIOM HAMPSHKEHUN METaJIOB.

Hassanue oOnekTa HasBanue Yto gabmogaem | JleBee unu
METaja, u3 npaBee
KOTOPOTO CHCIIaH OTHOCHUTEJILHO
00BEKT H; B an/xum psiny

BriBO: ¢ KMCTTOTOM B3aUMOAEHCTBYIOT METAJUIBL: ..........

C KMCJIOTOM HE B3aUMOACHUCTBYIOT METAJUIBL: ........
- 3aganue o yueOHuKy M.A. AXMeToBa: 03HaKOMBTECh C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJIKHYJIUCh TpoTHUBOpeuneM? Menp u cepebpo B
HAHOCOCTOSIHUAX CIIOCOOHBI B3aUMOJIEUCTBOBATh C KUCIOTAMU. Y BEIMUCHHE
IUIOLIAAN TOBEPXHOCTU PEArupyIOIIUX YacTUIl BJIUSET HE TOJBKO Ha
CKOPOCTh peakiuu (0ObEeMHBIE B3pPbIBbI), HO U HAa XapaKTep XMMHYECKHUX
CBOWCTB.
[IpoekT «B monckax KOJUIOUIHBIX PACTBOPOBY

4. XMMHS HA CTPaXKe 310POBbSI.

1.

Hoo. Boszouka iiooa. Hoo us anmexu.

IIpakmuueckas uwacmo.

N3rotoBnenre Mojaenud MOJEKYJIbl Hoja. OJEKTpoHHas, TIpaduyeckas
dbopmyna roaa

[IpoekT «OOHapyxeHHEe KpaxMaja B IPOAYKTaX NUTAHUS.




2.

«Mapzanyoeka». Ilepmanzanam Kanusa. Mapranenyz, W ero CTeNeHH
OKHUCJICHUS

IIpakmuueckas uwacmo.

OnpeneneHrne MaccoBOM 10U KUCIOPOIa B MOJIEKYJIE IEPMAHTaHATa KA.
Pacuer oTHOCUTENBHON MIJIOTHOCTU KUCIOPOAA MO BO3IYXY.

COopka mnpubopa I TIOJYYCHHS] KHCIOPOJAa METOJAOM BBITECHCHUS
BO3/lyXa.

DKcnepuMeHT: cOopka mpudopa At pa3ioKEHUs NepMaHTaHaTa Kajusl.
KauecTtBeHHas peakiusi Ha KUCIOPOI.

[IBeTHBIC peaklMK C MMepMaHraHATOM Kaius (Harp., IepMaHTaHaT Kalus U
cyNnbpUT HATPUS, JP.)

Ilepekucov 600opooda. Ceoiicmea u npumeHeHue nepoKcuda 6000pooda.
CreneHb OKHCIIEHUS KUCIOPO/ia B MOJIEKYJIE TEPOKCUAA BOJIOPOIA.

Peakuus paznoxkeHus nepokcuaa Boaopoaa. Kak npoBecTr S3KCIEpUMEHT.
Karamuzaroper. Oxcun mapranma (1V), dpepmeHT katanaza — kaTamu3aTopbl
pEaKLMK Pa3I0KEHHUS.

IIpakmuueckas uwacme.

Oxcun mapranuna (IV): nanucaTte GopMysly BellecTBa U ONPEIETUTh CTENEHb
OKHCJICHHUS.

Tpu npoOHpKH, B KaKI0M HAXOAUTCS HECKOJIbKO MJI alTe4YHOM MEPEKUcU
Bojopoaa. Bo BTOpylo U TpeTbi0 MpPOOHMPKH MOMECTUTE COOTBETCTBEHHO
okcuy Mapranna (IV) (Ha koHUMKe mImaTesns) U CBeXEHATEPThIH KapToQeb
(Ha KOHYMKE IIMaTeNs).

Homep nipoOupku Yro nobaBumu Yro Habmromaem

Hammmcats ypaBHEeHHE peakiiuy ¢ 0003HaYEHUSIMH YCIIOBHH €€ MPOTEKAHMUS.
[Tpoucxoaut nu peakius B niepBoit nmpooupke? Ipemnoxute npudop as
MOJIYYECHHS BOJIOPOJIa TIPU PA3IIOKEHHUH MEPOKCH A BOJAOPO/IA.

4. Auemuncanuyunosasn kucioma. Ackopounosan Kucaoma. KucioTHOCTb

cpenpl. pH — nHAMKATOPBI CBOMMH PYKaMH.

Ilpakmuueckas yacme.

Onucanue buznIecKux CBOWCTB. [IpuroroBnenue
pPacTBOpPOB  alCTWJICAIUIIWIIOBOM W acKOpOMHOBOWM KuCIOT. JleiicTBue
uHaUKaTopoB ((peHondranenmHa, mgakMyca M METWIOpaHXka) Ha HX
pacTBOPBI.

WHJIAKATOPbI AueruncanuiioBast AcKopOMHOBAs KUCIIOTA
KHUCIIOTa

denondranenH

Jlakmyc

METUIIOPAHK

[IpuroroBneHue oTBapa KpacHoOW KamycTbl. HaOmonenne u3MeHeHus 1BeTa
OTBapa B Pa3HBIX pacTBOpax (yKCycCHasi, JUMOHHAsI, aCKOPOMHOBAST KHCIIOTHI,
MOBApEHHAs COJIb, FA3UPOBAHHAS BOJ1A, HAIUATBIPHBIMA CIIUPT, MMHIIEBAS COJA,
pacTBOp MbLIa U CTUPAIBHOTO TTOPOIIKA).




B3aumoneiicTBue ackopOMHOBOM KHUCIIOTHI C HoaoM. Bompoc: mis kakux
WCIIOJB30BaTh 3Ty peakiuio? (s oOHapyKEeHHS
aACKOpOWMHOBOM KUCJIOTHI B MPOAYKTAX MTATAHUS).

ejaer  MOKHO

1 pearent 2 peareHT UYro  wHabmomaeM  Tpu HX
ackopOMHOBas KUCJIOTa | HoA B3aMMO/JICHCTBUU
dusznueckue cBorMcTBa: | usnueckue CBOMCTBA:

5. «3eneHKka» unu OpunNIUAHMmMOBLLIL 3e/1eHblil. [Ber

HOPOLIKOOOPa3HOro OpUIUIMAHTOBOTO 3eyieHoro. [IpakTuueckoe 3HaUeHUE U
ITOJTyYEHHE.

IIpakmuueckas wacmo.

dusnueckue cBONCTBa OPUIIMAHTOBOTO 3€JIEHOTO

Kak noka3aTe NOATMHHOCTH OpWIUIMAHTOBOrO 3eneHoro. IlpoBeneHue
NOCJIEIOBATEIbHBIX pEAKIHM B OJHOM NpOOUpKE € OpUIIMAHTOBBIM
3€JICHBIM: BHaYajie B MPOOUPKY J00aBUTh KOHIICHTPUPOBAHHOMN COJISTHOM
KHUCTOTHI, a 3areM pacTtBopa mienoun NaOH. Odopmienne paboTel 1o
CBOEMY YCMOTPEHHIO. 3aTeM OOCYIUTh: Kak 3a(pUKCUPOBAIM PE3YJIbTaThI
JKCIIEpUMEHTa (MI3MEHEHHE 1IBETA, BBINAJICHUE OCAJIKA).

[IpoekT «MOXHO 1M HCHOJIB30BATh OPUIUTMAHTOBBIA 3€JCHBIA Kak
WHJUKATOP KUCIOTHOCTH CPEIbD)

«Mbi10 yydecnoe»’ X039CTBEHHOE U TyaJIETHOE, )KUJKOE U TBEPJIOE.
Ilpakmuueckas yacme.

JleficTBHE naKMyca Ha pacTBOP MbLIA, PACTBOP CTUPAIBHOIO MTOPOLIKA
(J1oKa3aTenabCTBO ILEJIOYHOTO XapakTepa MOMIUX cpencts). M3yueHnue
TUKETOK TBEPJOTO U KUAKOTO MbLia (pa3ivuue B XMMHUYECKOM COCTaBe).
PactBopenne MpuUla B JKECTKOM M JUCTWUIMPOBAHHOW  BOJIE.
Oddexr Tunpans.

[Ipoekt «MpL1oBapeHuE»

5. XUMHSA NUIIHA
1. Caxap, Kpaxmaiu, yeanni0a03a — poOCHEEHHUKU 2/IIOKO3bl.

Yro  Takoe  auader. I'mukemuyeckuit WHJICKC MPOAYKTOB
NUTaHus. XUMHUYECKHUE TOICIACTUTENHN U UX KOBAPCTBO.

IIpakmuueckas uwacmo.

OmnpeneneHue NPOaYKTOB C BHICOKUM ITMKEMHUYECKUM UHJIEKCOM (paboTa ¢
TaOIuUIIeH).

OmpenensieM TOACHACTUTENM: acmapTtaMm, copout .... (Pabora ¢
ATUKETKaMHU.
OnpIT: B3aMMOJICHCTBUE  TJIIOKO3bI € THAPOKCHIIOM MeIH

(I1), cBeXenmpUTOTOBICHHBIM.

HccnenoBanre  U3MEHEHUS  COAEpPKAHMS ~ TJIOKO3BI B KPOBHU
nocyie cOajaHCUPOBAaHHOTO o0eda W mocie ymnorpedsienust dactdyna:
KUPHUEIIKOB,YUIICOB, CIAIKUX Ta3MPOBAHHBIX HAMIUTKOB.

2. Anwomunuii: eenuxuil u yycacusii. IloueMy He cleqyeT MOJb30BATHCS

amomuHueBor mnocynon? ConepHuk kKanbius. Octeonopo3. MeTamibl
KOHCEPBHON OAHKH.




Ilpaxmuuecxas paboma.

CBoiicTBa aJIFOMUHMS W 00JacCTH NMPUMEHEHUS AJIOMUHMUS HAa OCHOBAHHUU
ero cBoiicTB (moBTopeHue). CocTaBUTh TaOIUILY, KIacTEp HIIM CXEMY.
[IpoBeneHre XHUMHUYECKHX PEAKIHUM, XapaKTEepU3YIOMMUX aM@OTepHBIC
CBOMCTBA COCJIMHEHUN aJIIOMUHUS.

OmngwiT 1. ATIOMUHUN B COJITHAsT KUCJIOTA.

OmnpIT 2. XIT0pu aTFOMUHHS U THAPOKCHU HATPUS

OmnpIT 3. ['UapoKcu I aTFOMUHUS 1 COJISTHASI KUCIIOTa

OmnbIT 4. 'uaApOKCH ATFOMUHUS M TUJIPOKCH]T HATPUS

| Hasanue omnbliTa | Yro nHabmrogaem | YpaBHEHUE XUMUYECKON PEAKIIUU
BeBonx: .............
[Ipoekt «Ee Bemu4yecTBO — KOHCEpBHAasg OaHKa: SKCHEPHUMEHTAIBHOE

OIIPEIEIICHUE METAILIIOBY.

3. Ykcycnaa kucnoma. CTOJIOBBIA YKCYC, YKCYCHas 3CCEHLHsS, JEIsHas
YKCYCHasi KUCJIOTa: B 4eM pa3Huna. CBOMCTBA YKCYCHOM KHCIOTBI U €€
npuMeHeHne. GrU3n0I0THYECKOE BO3ICMCTBUE KUCTIOTHI.

IIpakmuueckas paboma.

CocraBneHue TMOHATUMHOM CXEMBI: «4YTO S 3HAK0 00 YKCYCHOU

KUCJIOTe»  (MHIAUBUAYAIBHO, TUOO B TPYIIIE).

PacueTr koHUEHTpalKK KUCIOThI IPU €€ pa30aBiICHUU.

KuCcnoTHOCTh pacTBOPOB MUILEBOM COJIbI U YKCYCHOUM KHUCIIOTHI.

["amenne nueBou Coabl YKCYCHON KHUCIIOTOW: IPU3HAKU XUMUYECKOU

peakiuu (BbIIEIICHUE Ta3a, Pe3Koe yBelnueHne o0beMa PeaKkIMOHHOU

cmecu). [loBTOpUTH peakiuio TramieHusi COAbl C  HCIOJb30BAHUEM

WHIUKaTOpa (Hamp., OTBapa KpacHOKOYAHHOW KamycThl). Jlms yero

HE00X0IMMO OBLIIO MPUMEHEHHUE UHIUKATOpa?

OOpatuTh BHUMaHUE, YTO BBIJICTICHUE Ta3a YaCTO COMPOBOXKIACTCA
yBelIMYyeHUueM oObemMa  peakiuoHHOM cmecu.  Kakume  Mephl

IIPEAOCTOPOKHOCTH

HY>KHO COOJIF01aTh ITPU MPOBEACHUHN TaKUX PEAKIUI?

4. «Conenaa Hawa cu3Hpy» (IOBAPEHHAs  COJb, IMOTAll, TJyTamaT
HaTpHA....... riiayoepoBa coJib, MEAHBIN KyTopoc...... )

[InmeBast coma, MUThEBas COJAQ, KaJIbIMHUPOBAHHAS COJA, KAyCTHYECKas
COa: OJWHAKOBBIE WJIM pa3Hble BeHIeCTBA. KaueCTBEHHbIE pPEAKLHUHU B
XUMHUH.

lIpakmuueckas paboma

OnpenenuTh: Kakoe M3 BElIEeCTB (MHUILEBasi COJla, KayCTUYECKasi coja,
KJIBIIUHUPOBAHHAS COJIA) ABJISIIOTCS COJIIMHU YTOJIbHOM KHUCIIOTHI.

OmnpiT 1. J[leficTBUE HHANKATOPAMHU.

OmnpiT 2. [lelicTBuE HA PaCTBOPHI MUILEBON U KAYCTUYECKOUN COJIbI YKCYCHOM
KHUCJIOTBI

| HasBanue onbita | Uro nabmonaem | BeiBox

BeBOI: ..........



[IpoBenenue OTIBITOB NOATBEPKAAET, YTO MULLEBAsS cona,
KaJbLIMHUPOBAaHHAs COJla — OTO COJM CJabOW YroibHOW KHUCIOTHI, a
KayCTUYECKasl coJa — PACTBOPUMOE OCHOBAHHE.

O6cyantb, Kak JOKa3aTh OMBITHBIM ITyT€M, YTO MHINEBas COJa SBIACTCS

KHUCJION COJIBIO.

5. Bpeo numpamoe: mu¢) unu npaeoa. lloip3a HHUTPATOB: BAKHEHIINE
MUHEpaJbHble YI00OpeHUs Kak UCTOUHUK a3oTa. KpyroBopot azora. [louemy
BEHEpHMHA MYXOJIOBKA TMO€JAeT HACEeKOMBIX (Tak OHAa  BOCHOJIHSET
HEJ0CTAaTOK a30Ta B OOJOTHUCTHIX MecTax). HuTpaTbl B KauecTBe MUIIEBBIX
KoHcepBaHTOB. Kakue npeBpanieHus npoucxoasaT ¢ HUTPATAMU B OPraHU3MeE
YeJI0BeKa. A30T U €0 CTETIEHH OKHUCIICHUS.

IIpakmuueckas uwacme.
Onpenenenue MaccoBOM JOJM a30Ta B KaJIUMWHOW, HATPUEBOW U
aMMOHHMITHOM cenuTpe. BbIBOA: Kakoe M3 HUX 0o0jee IEHHOE a30THOE
yaoOpeHue.
[TpoekT «BiusiHre a30THBIX YI0OpEHUI HA POCT Ca’KEHLIEB (Pacom.

6. Pabdora Hag mpoekTamm — S 4

1. DTan BeIOOpA TEMBI, IOCTAHOBKHU LIEJH, 337a4 UCCIIETOBAHHUS .

2. OTan BBIIBU)KEHHSI TUTIOTE3HI.

3. OTran IUIAHMPOBAHUS IIyTH JOCTMIKEHUS LEJIEH MCCIEN0BATENbCKUX
(IpOEKTHBIX) pabOT U BIOOPA HEOOXOAMMOTO UHCTPYMEHTAPHSL.

4. DTtanm TpoOBeNEHUs y4yeOHOro HuccienoBaHUs (MPOEKTHOW paboThl) C
IIPOMEKYTOUHBIM KOHTPOJIEM 32 XOJIOM BBIIIOJIHEHMS U KOpPpEKLHEH
pE3yJbTATOB.

5. Ortan oQopMieHHUs, NPEICTaBICHUs (3alUTHI) MPOAYKTAa MPOEKTHOM
paboThI
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