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IIporpamMmMma Kpy:kKka J10NOJHUTEILHOr0 o0pa3oBanus «IlepBble maru B XuMum»
(g YMK I'.E.Pymsutuc u @.1".Denpaman)

Hampanenue - | oOmenHTEITIEKTyaIbHOE
[Iporpamma paccuutana - | ana yvanuxes 14-15 ner (8 kiace)
Cpok peanuzanuu - | 1rox

KonnuecTBo yacoB - | 34 gaca

ABtop:bypsiuenko M.A., ydutenb XuMUA
IMosicHuTebHAS 3aMIUCKA

Pabouast mporpamma KpykKa JOMOJHUTETLHOTO 00pa3oBanus «llepsbie
[Iarv B XMMUMW» JUIs 8-X KJIACCOB COCTaBJIeHAa B COOTBETCTBUU C TPEOOBAHUAMU
denepabHOTO TOCYAAPCTBEHHOT'O 00pa30BaTEIBHOTO CTaHIapTa OOIIEero
o0pa3oBaHuUsl BTOPOI'O MOKOJIEHUS:

1. TlpumepHasi ocHOBHasi oOpa3oBaTelbHAas MPOrpaMMa OCHOBHOTO OOIIIETro
oOpazoBaHus (0J00peHa peleHreM QeAepaibHOr0 y4eOHO-METOIUYECKOro
o0BearHEHUS 0 00IeMy oOpa3oBaHuio (MPoToKoa oT 28 utoHs 2016 1. Ne
2/16-3);

2. IlucekMo MunoOpHayku ot 28.10.2015 1. Ne 08-1786 «O pabouux
porpamMmax y4eOHBIX MPEAMETOBY;
3. [Iucemo Munobpuayku ot 12.05.2011 1. Ne 03-2960 «O06 opranu3zanuu

BHEYPOUHOU JIEATEIIBHOCTH.
Jlannast  mporpamMma  SBJSIETCS  MPOrpaMMoOil  OOIIEMHTEIUICKTYaIbHOM
HarpaBJieHHOCTU. [IporpamMma mocTpoeHa Ha ClIeyOIUX NPUHIINIAX:
- Ilpunyun nayunocmu (3HaHUSI OCHOBaHBI HA OOBEKTUBHBIX HAYYHBIX (paKTax).
- Ilpunyun nocnedosamenvHocmu u cucmemamuynocmu (00yd4eHHE OT
MPOCTOr0 K CI0KHOMY, «OT HE3HAHUSI K 3HAHUIO, OT HEYMEHUS K YMEHUIO).
- Ilpunyun naensonocmu (OCYIIECTBICHUE CBA3M MEXIY KOHKPETHBIM H
aOCTPaKTHBIM).

- [lpunyun ocmeiciennocmu (NEPEHOC UMEIOIUXCS 3HAHHUI B HOBYIO CUTYAIIHIO).
- Ilpunyun coznamenvnocmu u akmusHocmu (IPUMEHEHNE 3HAHUN Ha MIPAKTUKE).
AKTYalbHOCTh MNPOrpaMmbl O0YyCJIOBJIEHA TEM, UYTO B Yy4eOHOM IIJIaHE
npeaAMeTy «XUMUs» OTBEIEHO Bcero 2 yaca B Heaemo (8 kimacc), 4To Jaer
BO3MOXKHOCTh C(HOPMHPOBATH y yUAIIUXCS JIUIITH Oa30BbIE 3HAHUS MO TPEIMETY.
B Toxe Bpemst Bo3pacT 8-To KJiacca sIBISIETCS BaKHBIM JIJIsI PO EeCCHOHAILHOTO
CaMOOIIPEICNICHUSI IIKOJbHUKOB. BO3MOXXHO, UTO NPOCHYBIIMMCS HHTEpPEC K
XUMUH MOXKET MepepacTy B OyAYyIYIO Mpodeccuro.

AKTYaJlbHOCTB JIaHHOM IIPOrpaMMBbl COCTOUT B U TOM, UTO OHA HE TOJIBKO J1a€T
BOCIIUTaHHUKAM MPAKTUYECKUE YMEHUSI U HaBbIKHU, (POPMUPYET HaYaJIbHbII ONBIT
TBOPYECKOW JNIEATEIHHOCTH, HO U pa3BUBAaeT HHTEpec OoOydaromierocs K
HKCIIEPUMEHTY, HAy4YHOMY IIOUCKY, CIIOCOOCTBYET  CaMOOIIPEEICHHIO
y4aluxcsi, OCO3HAHHOMY BBIOOPY TMpodeccuu. Yyalmecs CMOTYT Ha MPaKTUKE
UCTIOJIh30BaTh CBOM 3HAHUS HA YPOKAX XUMUU U B OBITY.



Ilegarornyeckasi mejaeco00pasHOCTh 3aK/JIKYAETCH B TOM, YTO 0a30BbIN
KypC LIKOJbHOM MpOrpaMMbl IPelyCMaTPUBAET MPAKTUUYECKUE PAOOTHI, HO UX SIBHO
HEIOCTAaTOYHO, YTOObI  3aMHTEpECOBaTh  y4YalllUXCs B  CaMOCTOSTEILHOM
IpUOOPETEHUH TEOPETHUUECKUX 3HAHUM U MPAKTUUECKUX YMEHUH M HaBBIKOB. [y
3TOoro B Kypc «llepBbie maru B XMMUW» BKJIIOYEHBI HauOoliee IpKHUe, HATJISIIHbIE,
UHTPUTYIOIINE SKCIIEPUMEHTBI, CIIOCOOHBIE YBJIEUb U 3aMHTEPECOBATH y4aIHXCs
NPaKTUYECKOM HAyKoM XuMHed. B pamkax HaOMOHAJIBHOIO  IIPOEKTa
«O0pa3oBaHuE» CO3aHUE LEHTPAa E€CTECTBEHHO - HAy4yHOHl HalpaBIeHHOCTH
«Touka pocTa» MO3BOJMIO BHEAPUTH B Mporpammy HU(POBYIO JTaOOPATOpHUIO U
KauyeCTBEHHO U3MEHHUTH MPOLIECC 00YyUEHUSI XUMUMU.

KonunuecTBeHHbIE HKCIIEPUMEHTHI MO3BOJIAT MOJIYYaTh IOCTOBEPHYIO MH(OpMALIHIO
O MPOTEKAHUM TE€X WJIM MHBIX XUMHUYECKHX IPOLECcCax, 0 CBOMCTBax BemecTs. Ha
OCHOBE TIOJYYEHHBIX JKCIHEPUMEHTAIbHBIX JIAHHBIX 00y4aeMmbleé CMOLYT
CaAMOCTOATENIbHO  JIeNaTh  BBIBOJABI,  0000IIaTh  pe3yJbTaThl,  BBISBIATH
3aKOHOMEpPHOCTH, UYTO OJHO3HA4YHO OyJaeT CIOCOOCTBOBATH  IOBBILIIECHUIO
MOTHBALIUU O0YyUEHUS HIKOJbHUKOB.
Ieab nporpamMmmsi:
@opMHUpPOBAHUE Yy YYAIIMXCS HAY4YHBIX IMPEACTABICHHUM O XUMHHM B
IIOBCETHEBHOM JKM3HM YeJloBeKa uepe3 MpoOYXKJIEHUE HHTEepeca U pPa3BUTHE
po(hecCHOHANBHBIX CKJIIOHHOCTEU K MPEAMETY XUMHUSL.
3agaum:

Oopa3oBaresbHbIE:

*  pacCHIMPUTH KPYTro30p YHalIuXcsl O MUPE BEIIECTB;
* HCIOJb30BaTh TEOPETUUECKUE 3HAHUSI IO XUMHUU Ha MPAKTUKE;

*  OOyYUTh TEXHUKE 0€30MACHOCTU MPU BBIMOJHEHUN XUMUYECKUX
peaKIunu;
* c(hopmMupoBaTh HABBIKY BBIMIOJHEHUS MTPOCKTOB C UCTIOIB30BAHUEM
UKT u uudpoBoro o6opyaoBaHus;
* BBISIBUTH TBOPUECKH OJAPEHHBIX 00 YUAIOIMIMXCS U IOMOYb UM
MIPOSIBUTH CEOS.
Pa3BuBarimue:
*  CIIOCOOCTBOBATH PA3BUTHUIO TBOPUYECKHUX CITOCOOHOCTEHN 00ydaroIInXcs;
» ¢opmupoBarh UKT-kOMIIETEHTHOCTH;
BocnurareabHsblie:

* BOCIIUTaTh CAMOCTOSITEIbHOCTb IIPU BBIIIOJHEHUH paOOThI;
* BOCIIHATATh YYBCTBO B3aMMOIIOMOIIH, KOJUICKTUBA3MA, YMEHHE
paboTaTh B KOMaH/ie; BOCIUTATh YyBCTBO JIMYHON OTBETCTBEHHOCTH.
CBs3b coaepxkaHus NPOrpaMMbl BHEYPOYHOM JeATEJbHOCTH €
Y4eOHBIMH NpPeAMEeTAMU:
Kypc BHEypOUHOIi AEATENBHOCTH UIEHHO U COIEPXKATENILHO CBSI3aH C 0a30BbIM
KYPCOM XHMHH U MO3BOJISIET MOJIECPKUBATH B3AUMOCBS3b TEOPUU U MPAKTUKH,



(opMHUpYET yCTOMUMBYIO MOTPEOHOCTh MPUMEHSAThH MOJTYYEHHbBIC 3HAHUS U HABBIKU B
MIOBCEIHEBHOM JKU3HH.
[IporpammMa nocTpoeHa Ha OCHOBE MeKIPeIMeTHOH HHTerpaunu ¢ (pU3nKoi,
MaTeMaTUKOW, OMOJIOTUEN U IPYTUMH €CTECTBEHHO - HAYYHBIMHU MPEAMETAMMU.
Oco0eHHOCTH peaTu3anuy MporpamMmabl:

Bo3pacr o0yuarwimmxcs:

[Iporpamma opueHTHpOBaHa Ha BOCIMTAHHUKOB B Bo3pacte 14-15 net 6e3
CIIELIMAJIbHOU MTOJATOTOBKH.

®opmbl 3aHsTHIT: B 00pazoBarenbHOM MpoLEecce UCIIONIb3YIOTCS
paznuyuHble (POPMBI TPOBEICHUS 3aHATHUSA:

e Oecepl;

* JICKLHH;

* CEMMHaphbl;

* IPAKTUYECKOE 3aHATHE;

*  XHMHWYECKUH IKCIIEPUMEHT;

* paboTa Ha KOMIIBIOTEPE;
* JKCKypCHH;
* BBINIOJIHEHUE U 3aIlIATa TPOCKTOB.

Pe:xxum npoBenenus: 34 yaca Brof - 1 pas B Henento. Bee 3aHsaTHS MpoBOAsTCS TIOCTIE
BCEX YPOKOB OCHOBHOTO pAacCHHCAaHHS, MPOJODKATEILHOCTE COOTBETCTBYET
pexkoMmenpanusam CanlluH, 1. e. 40 MuHyT.
MecTo mnpoBefeHMsI: 3aHSATUS TMPOBOASTCS B XUMHUYECKOW U OHUOJIOTMYECKOU
naboparopun Ha 6aze Llentpa «Touku poctay MBOY «AnnoBckoit COII um. I'epost
Cogerckoro Coro3a A.H. INaitpaimay.
3nopoBbecOeperaroliasi OpraHu3aius 00pa3oBaTeLHOTO IMpollecca MpeArnoiaracT
UCTIONIb30BaHME (OpM HM  METONOB  OOYy4YEHHWs, aJeKBaTHBIX  BO3PACTHHIM
BO3MOXXHOCTSIM IIIKOJILHUKA: TIPAKTUYECKHE PAOOThI, SKCTIEPUMEHTHI U O€CeIbI.
Buabl 1eATeJBbHOCTH: TPEAyCMOTPeHBI TeopeTrdeckue (204.) W TpakTHUYECKHE
3ansTus (144.).

ILnanupyemble pe3yJbTaThl OCBOEHUSI 00YYAKIIMMUCS NP OrPaAMMbI
(BHeyuYeOH0i1) BHEYPOYHOI /1eATeJbHOCTH

JInuHoCTHBIE pe3yabTaThl:

* OCO3HaBaTh E€IUHCTBO U LEJIOCTHOCTh OKPYXKAIOIIETO MHUpa,
BO3MOXXHOCTH €T0 MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHMXKEHUU
HaAyKHU;

* TOCTETNEHHO BBICTPAUBATh COOCTBEHHOE IIEJIOCTHOE MHUPOBO33PEHHUE:
OCO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOpA30BaHHIO, B TOM 4YHCIIC U B
pamMKax caMOCTOSATEIbHOU JIeATeIbHOCTH BHE IIKOJIBI;

* OIICHMBATh )KM3HEHHBIE CUTYAIIMU C TOYKH 3peHusi Oe30macHoro oopasa

JKU3HHU U COXPAHEHUS 30POBbS;
* OLICHUBATh SKOJIOTMYECKUN PUCK B3AMMOOTHOILLICHUH YEJIOBEKA U IPUPOJIBI.

* (GopMHUPOBATh KOJIOTMYECKOE MBIIIJICHUE: YMEHUE OIICHUBATh CBOKO
JEATeIbHOCTh M TIOCTYNKU JIPYTUX JIIOJIEd C TOYKU 3pPEHUS COXPAaHEHHS
OKpY>Karolen cpe/ibl - rapaHTa *KU3HU U OJaronoiydus Jiroaen Ha 3emiie.




MeranpeaMeTHbIMH pe3yJbTaTaMu H3ydeHUs Kypca «llepBeie maru B
XUMUNY SIBISETCS (OPMUPOBAHUE YHUBEPCAIBHBIX YUeOHbIX nerctBuil (Y'Y /).
PeryasituBusbie YY /A:

* CaMOCTOATENIbHO OOHapyXuBaThb U  (POPMYIHPOBATH  Y4EOHYIO
npodJieMy, ONpeAesATh Uellb YUeOHO! NesATebHOCTH;

* BBIJIBUTaTh BEPCUU PEIICHUS MPOOJEMBbI, OCO3HaBaTh KOHEYHBIN
pe3ysbTar, BhIOUpaTh M3 MPEAJIOKEHHBIX M HMCKaTh CAMOCTOSITENBHO CpPEICTBA
JIOCTHKECHUS LIENIH;

* OCYILECTBJATH LEJENONaraHue, BKJIOYasl IMOCTaHOBKY HOBBIX LEJEH,

npeoOpa3zoBaHuE MPAKTUUECKOMN 3a7a41 B IO3HABATENbHYIO;
*  COCTaBJISITH (MHAMBUAYAJIHHO WU B TPYIIIE) IUIAH PEIICHUS TPOOJIEMBI,

* paboTas 1Mo TJaHy, CBEPATh CBOM JCHCTBHS C IENBIO U, MPH
HEOOXOJUMOCTH, UCIPABIISATH OIIUOKH CaMOCTOATENbHO;
* YYHUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIMU PA3TUUYHBIX
MO3UIINI B COTPYTHUYECTBE;
* B JMANOre C y4YHUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEILHO BBIPAOOTaHHBIE
KPUTEPUU OLICHKH.
IToznaBareabnblie Y'Y /I:
* aHAJIM3MPOBATH, CPABHUBATH, KJIacCU(DUIUPOBATH U 0000IIATh (HaKThI
U SIBJICHUA. BBISABISATH MPUYUHBI U CIEACTBUS MPOCTHIX SIBJICHUIA.
* OCYWIECTBJATH CpPaBHEHUE, KiIacCU(UKALMIO, CaMOCTOSTEIbHO
BbIOMpasi OCHOBAHUSI U KPUTEPUU JJIs1 YKA3aHHBIX JIOTMUECKHUX OIlepaluii;
* CTPOUTH JIOTUYECKOE PpACCYXJCHHE, BKIIOUAIOILIEE YCTAHOBJIEHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3EH.
* €031aBaTh CXEMAaTUYECKWE MOJEIM C  BBIJCJICHUEM  CYLIECTBEHHBIX

XapaKTePUCTUK OOHEKTA.
*  COCTABJSITH TE3UCHI, PA3IMYHBIC BUJIBI TUTAHOB (ITPOCTHIX, CIOKHBIX U T.II1.).

* npeodpa3oBbLIBATH UHPOPMAIMIO U3 OJTHOTO BUJA B APYToi (TaOIHITy B TEKCT
u 1p.).

* YMeTb ONPEENIATh BO3MOXHBIE HCTOUHUKH HEOOXOAMMBIX CBEICHMIA,
OPOM3BOANTh TMOUCK HMHPOpPMALMM, AaHATU3UPOBaTh M  OICHHUBATh €€
JIOCTOBEPHOCTb.

* 00001IaTh TOHATHUSA - OCYHIECTBIATH JIOTUYECKYIO OMEpaIfio Mepexoaa
OT OHATUN C MEHBIINM 00BEMOM TOHATHSIM C OOJBIINM 00BEMOM;

* CTPOUTH JIOTHYECKHE pACCYKIEHHUS, BKIIOYAIOIINE YCTAaHOBJICHUE
NPUYHHHO-CIIEICTBEHHBIX CBS3EH.

* OOBSCHATH SIBJICHUS, MPOLIECCHI, CBSI3U M OTHOLIEHUS, BBISIBIISIEMbBIE B XOJI€
MCCIIEIOBAaHUs, OCYUIECTBIATh BBIOOP HamOosiee 3PPEeKTUBHBIX CHOCOOOB PEIICHHUS
3aJ1a4 B 3aBUCUMOCTU OT KOHKPETHBIX YCIIOBUM.

Kommynukarususbie Y'Y /1:

* yMerb  (opMynupoBaTb  COOCTBEHHOE  MHEHHE W  IO3ULHUIO,
apryMEeHTHPOBAaTh €€ U KOOPAWHUPOBATh €€ C IMO3UIUU NAPTHEPOB B COTPYIHUYECTBE
pU BeIPAOOTKE OOILIETO pelIeHUsI B COBMECTHOM JESITEIbHOCTH;

* oToOpakaThb B peud COJEpXaHHE COBEpPIIAEMbIX IEHCTBHM, Kak B (opme
TPOMKOH COLMATM3UPOBAHHOMN peuH, TaK U B (popMe BHYTpEHHEHN peun;



* YMETb apryMEHTUPOBATh CBOIO TOYKY 3PEHHS;

* YMETh OCYIIECTBISATHh B3aWMHBIM KOHTPOJIb U OKa3bIBaTh B
COTPYAHMYECTBE HEOOXOAMMYIO B3aMOIIOMOLIb;

* yMeThb paboTaTh B TpYIIE - yCTAHABJIMBATH pabOYHMe OTHOIICHMS,
3¢ (EeKTUBHO COTPYIHMYATh U CHOCOOCTBOBATH IMPOJYKTHMBHOM KOOIEPALIUH.
IIpeaMeTHBIMH pe3yJbTATAMH U3YYEHUS NPEAMETA SABISIIOTCS CIEAYIOIIUE
YMEHUSA:

* OCO3HAHME POJIM BEILIECTB;

*  ONpPEAEIATH POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;

* OOBSCHATH POJIb BEIIECTB B UX KPYTOBOPOTE;

*  PaccMOTPEHUE XMMUYECKUX MPOLECCOB;

*  HUCHOJB30BaTh 3HAHUS XHUMHUU TpU  COOJIOAEHUM  IPABHII

HCII0JIb30BaHUS OBITOBBIX XUMHUYECKUX ImperapaToB,
® pasjimiaThb OITaCHBIC U Oe3oIacHbIe BCIICCTBA,
¢ IMPUBOAUTH IMMPUMEPLI XUMHUYCCKUX IIPOLCCCOB B ITPUPOIC,

* HCIOJb30BaHUE XUMUYECKUX 3HAHUU B OBITY;

* OOBACHSITH 3HAYCHUE BEIIECTB B )KM3HU U XO3SIICTBE YETOBEKA,

» ¢dopMupoBaTh MPEACTaBICHU 0 OyaymeM mpodeccrnoHaabHOM BhIOOpe. Kpome
TOTO, 3aHATUS MPU3BAHBI MPOOYIUTHh y YUYaIIUXCA MHTEPEC K XUMHUYECKON Hayke,
CTUMYJMPOBATh  JaJbHEWIIEE  U3YyYEHHWE  XUMHUU.  XUMUYECKHE  3HAHUA,
chopMUpPOBaHHBIE HA 3aHATHUAX, HH(DOPMALIMOHHAS KYJIbTypa YJalIUXCsl, MOTYT ObITh
MCII0JIb30BaHbl UMH JIJIS1 PACKPBITHS PA3TMYHBIX IPOSBICHUMN CBA3U XUMUU C )KU3HBIO.

Cnoco0bl onpenesieHUs pe3yJbTATUBHOCTH:

* Hauanouwtit koHmpoav (ceHmsadps) B BUIEC BU3YaJBLHOTO HAOIOACHUS
nejarora 3a coOJIOJICHUEM BOCITUTAHHUKAMU TEXHUKH O€30MaCHOCTH, MOBEACHUEM
npu paboTe ¢ MOCAEAYIOUM 00CYKICHUEM;

* Texywuit Konmponv (6 meuenue 6cez0 yuedOH020 200a) B BUJE
BH3YyaJIbHOTO HAOJIIOICHUS TIe/1arora 3a MPOoIeCCOM BBITIOJIHEHUS YIaIIUMUCS
MPAKTUYECKUX PA0OT, MPOEKTOB, HHAMBUAYAIbHBIX 3aJlaHUW, y4acTus B
IPEIMETHOM HEJENIe ECTECTBO3HAHMS;

o Ilpomesxcymounwviii Konmpoapr (memamuyeckuii) B
BU/JIE IPEIMETHON TUAarHOCTUKY 3HAHUSA AETbMHU ITPOUICHHBIX TEM;

* Umozoewlit Konmpob (Maii) B BUAE U3YUEHUS U aHAIIM3a ITPOJAYKTOB
TpyJa ydamuxcs (IpoeKToB; cooOIIeHuH, pedepaToB), Mpoiecca opraHu3aluu
paboThI HaJl MPOJIYKTOM U JUHAMUKH JTUYHOCTHBIX U3MEHEHUH.

DopMbl yU€Ta 3HAHUN, YMEHUN NPH pPeau3alu NporpaMmal.

»  Ompoc;

» OOcyxneHue;

» CamocrosTenbHas padoTa;

* TectupoBanue;

 Ilpe3eHTanus u 3amUTa TBOPUYECKOM pabOTHI (IPOEKTHI U JP.).

B koHie y4ueOHOro roma oOydaromuics IOJKEH BBIMOJHUTH M 3aIUTHUTH
MIPOEKT.



TeMaTHYeCKHH ILJIAH KPYKKA « HepBble IIaru B XuMmumn»

Ne HaszBanmue Tema 3ansaTus Bceero (Teopus Ilpak- [Ucnonab3yemoe
n/1(pasaena 4acoB THKA | 000py1oBaHMe
1 |Pasnmeal. BBonnoe 3ansarue. 2 1
BBenenue.
(2u.) MecTto XUMUHM B 1
€CTECTBO3HAHUU
Pazpnea 2. Bemecrsa. [Ipuemsr 1
JKcnepuMeH | oOpaIieHus C
BEIIIECTBAMIL.
TaJbHbIE [TpaBua Ge3omacHoOM 1
OCHOBBI paboTHI IPH MTPOBEACHUH
xumMuH. (84.) | skcnepuMeHTa. TexHuka
J1a00paTOPHBIX PadoT.
2 HarpeBatenbHbie 8
pUOOPHI.
Yucrele BemecTBa, 0co00 1 JlaTumk
YHCTHIE BEIECTBA. AIIEKTPONPOBO
[Tpumecn. JTHOCTH,
Cwmecn. 1 poBoit
MUKPOCKOI
MeToasl ITO3HAHUSA 1
B €CTCCTBO3HAHUH.
Boma. PactBopsl. Mopckast 1 |daruux
U TIpecHasi BOJIa. TeMrepaTyphbl
buonoruueckune KNUIOKOCTU TUIATUHOBBIN
MaccoBas nomns 1 1 |daTumk
PacTBOPEHHOT'O BEILIECTBA, ONTUYECKOM
WM TIPOLIEHTHAS MJIOTHOCTH
KOHIICHTpAITUs BEIIECTBA B
pacTBope
Hacermennsie u 1 [{udposoii

MEPECHIIICHHBIC PACTBOPBIL.

MUKPOCKOIT




Pa3znea 3.
3HaKkoMHUMCH
¢ MHUPOM
HAHOYACTHIL

(8u.)

MonenupoBanue

CrpoeHue BenecTna.
Pa3mepsbl yactun.
Hanouactuipl

Konnoumnesie cCUCTEMBI:
MOYBa,TJINHA, IPUPOTHEIC

BOJIBI, BO3/IYX JIbIM,
MUHEpaJbl, XJe0, MOJIOKO,
Maci0, KpoBb.. KommonaHeie u
WCTUHHBIC PACTBOPHI

Meronsl u cpencraa
SMIIUPUUECKOTO UCCIICOBAHUS

Kak crenenp u3MeIr4YEHHON]
BIIMSICT HA OOIIYIO TUIOIIA b
COIPUKACAIOIINXCS YACTHI]

HaHooObekTH 1
00YCIIOBJIEHHOCTh HX
VHUKAJIBHBIX CBOKMCTB PE3KUM
YBEJIMUECHUEM IIOIIAIN
MOBEPXHOCTH YaCTHIL

Pa3pnen 4.
XumMus Ha
cTpaxe
3/10POBbSI.
(6u.)

Hon. Bo3ronka nona.
Hon u3 anrexku

«MapraHIoBKay.
[lepmaHranar kanus

Ilepexucs Bogopona.
CBoiicTBa ¥ IPUMEHEHNE
[IEPOKCHJIAa BOAOPOIa

AITXP

AlleTHIICATUIINIIOBAS
KHCI0Ta. ACKOpOMHOBAs
KHCIIOTa

[Tpubop TUIS]
MOJTY4ECHHUSI
BOJIOpOAA

«3eJIeHKay WU
OpHWJIJTMAHTOBBIN 3€JICHBIN

«MBLIO YyIECHOE»

Jatuuk pH




Pa3zgen S.
XUMHUA MU

(54.)

Caxap, kpaxmall, LIeJIJTI0I03a -
POICTBEHHUKH TJIFOKO3BI

AJTFOMUHWIN; BEJIUKUU U
y2KaCHBIN

YkcycHas Kuciora

«CoJenas Haia KU3Hb

Bpen nurparos: mud wim

npaBna

Hatuuk pH,
JATYUK
IEKTPOIIPOBO
JTHOCTH

JlaTunk
AIEKTPONPOBO
JIHOCTH

Pa3znea 6.
Pa0ora nan
NMPOEKTAMM.
(54.)

Drar BeIOOpa TEMBI,
TIOCTAHOBKH II€ITH, 33,144
UCCIIC/IOBAHMUS .

JTan BeIABUKECHUSI
TUIOTESBI.

OTan JIaHUPOBAHMS ITYTH
JNOCTVKEHUS Lieen
UCCIIE0BATEIBCKUX
(IpoeKTHBIX) paboT n
BbIOOpA HEOOXOAUMOr 0
UHCTPYMEHTApHsI.

DTan npoBeAcHUs
y4eOHOT0 MCCIIeTIOBAaHUS
(IpOEKTHOM paloThI) C
IPOMEKYTOUHBIM KOHT]
OJIEM 32 XOI0M
BBITIOJTHEHUSI
KOpPPEKIUEN pe3ylibTaToB.

Otan opopMIICHHS,
IIPEACTABIICHHMS (3aITUATHI)
MIPOAYKTA IPOECKTHOM
paboThI

UTOrO:

34

18

16




CO[[CD)KaHI/Ie Kypca
I/IHCprKTa}K 10 TEXHUKE 0€30I1aCHOCTH IMPOBOJUTCA HA KAXK/IOM 3aHATHU IICPCO
MPOBCACHHUCM OKCIICPUMCHTA.

1. BBenenue
1.1.BsooHoe 3anamue. 3HAKOMCTBO YYaIllUXCsl C HOBBIM YU€OHBIM KypCOM B KPY>KKOBOM
pabore.
1.2.Mecmo xumuu 6 ecmecmseoznanuu. 3apokJIeHUE XUMUU KaK HayKd. CBsI3b XUMHUU C
MPAKTUYECKOM JKU3HBIO YETOBEKA.
1.3.Ilpakmuueckas yacme.
Co3naHue Mo3HABATENbHBIX KPOCCBOPJOB M JPYIrUX MHTEPAKTUBHBIX YIPAKHEHHH Ha
LearningAps.org miu MyTest.
2. JKCIepUMEHTAJIbHbIE OCHOBbI XMMHHU
2.1.Bewyecmea. Ilpuemol oopawienus c eeuyecmeamu.

W3ydyenue mnpaBuwil TEXHUKH O€30MaCHOCTH, MNPEAYNPEKAAIOMNUX M 3aNperiaroniux
3HaKkoB. [lepBas nomomib. [IpoTuBONOXKApHBIE CPEACTBA 3AIIUTHI.

3HaKOMCTBO C BEILIECTBAMH, BCTPEUAIOIIMMUCS B OBITY: MOAHAs HAcTOiKa, Mejb,
AIIOMUHUM, COMb, MUIIEBAs COAA, TUMOHHAS KUCIIOTA, YKCYCHAsl KUCIO0Ta, BOJIA, MEIHBIIM
Kynopoc. OTinuue BemecTB 1Mo (PU3NUecKuM CBOWMCTBAM: arperaTHoe COCTOSIHHE, IBET,
3amax, BKyC, pacTBOpUMOCTb. [IpaBuia xpaneHus BemecTB B 1abopaTopuu. TOKCHYHOCTD
BEILIECTB JUISl JKMBBIX OPraHU3MOB OINPENENAECTCS MX XUMHUYECKHMMHM CBOWCTBAMH, HX
CIOCOOHOCTBIO BCTYNATh B XUMUYECKUE peakuuu. [IposBiieHHs] TOKCUYHBIX BEIIECTB Y
YeJIoBeKa: XUMUUECKUN OXKOT, pa3pa’keHHe CIM3UCTBIX 000JI0YEK, KaTap JbIXaTeIbHBIX
NyTeH, ayuIeprudeckue peakiuh, OCTPbIe JIEPMATHUThI, KaHIEPOreHHOE JIEHCTBUE,
MOpPaXEHUsI OPraHOB, BO3MOXKHOCTH JIETAlbHBIX HCXOAOB. [IpaBuna orOopa BellecTB
(TBepIble, MOPOIIKOOOpa3HbIe, JKUIKUE, BOJAHBIE PACTBOPHI, 0CO00E BHUMAHHUE - paboTa
TOJIBKO C MaJIbIMH 00beMaMH BEIIECTB).

Tecm Ha ocHOBe 3afanuii u3 oTKpbiToro 6anka ®UIU (pazaen «MeToabl MO3HAHUSY)
2.2 IlIpasuna 6e3onacnoii pabomut npu npogedenuu Ikcnepumenma. Texnuxa
aadoopamopHvlx padom.

3HaKOMCTBO ¢ J1abopaTOpHBIM O0OPYJOBaHHMEM: CTEKJISHHAsI Mocyna (XUMHYECKHE
CTaKaHbI, KOJIObI, BOPOHKH, JICIUTEITHHBIE BOPOHKH, MEPHAsI IOCY/Ia), BECHI, IIITATUBBI s
mpoOupoKk W TpHOOPOB, HArpeBaTeIbHBIN NpUOOP-CIUPTOBKa, (apdopoBas mocynaa
(BbIMapUBATEIbHbIC YALIKU, TUTJIU, CTYIKH, IINATENIN) U JAp.

be3onacnas padora co CTEKIOM, MPOOKaMHU (JIEMOHCTPAIUS PE3KH CTCKIISTHHBIX
TPYOOK, UX HAarpeBaHUs AJi1 U3MeHEHus1 popMbl). [Ipakmuyeckas yacme.

COopka npubopa [u1s monydeHus ra3oB. [[poBepka Ha repMEeTUYHOCTb. 3aKPEIICHUE
ero Ha mrratuse. Pucynok npubopa npu nomoinu tpadapera.
2.3.HazpesamenvHble npuoopol.

CmuproBka. ['a3oBas ropenka. [lnurka. Bogsuas 6ans. Haznauenue HarpeBaTelbHBIX
puOOpPOB.

W3ydeHne cnupTOBKU: COCTABHbIE YAaCTH U UX (DYHKIIHSL.



["oprouee TOMIMBO AJis CIIUPTOBOK: 3TUIOBBIN cupT. OCOOEHHOCTH pEaKLUU TOPEHUs:
BbIJIeNIeHHE Teria U cBeta. Cyxoe roprouee [IpaBuiia HarpeBaHusi IPOOUPOK C BOJHBIMHU
pacTBopamu (TIpeABAPUTEILHBIN MPOTrPEB BCEH MOBEPXHOCTH, 00sA3aTEIbHBIA HAKIOH
npoOUPKHU, OTBEPCTUE MMPOOUPKH «OT ceOs1», 3aKperieHUe AepKaTelis MPOOUPKH).

Hcrnionp30Banue TUTIEN IpU NPOKAJIMBAHUU BellecTB. HazHaueHue

orepauuy MpOoKaJINBaHUSI.

Ipaxmuuyeckas wacme.

N3ydyenue mamenu. PucyHok muiamenu.

C6opka mpubopa Ui BbIApUBAHHS COMM (KOJBIIO HA IITATUB, BHITIAPUBATEIbHAS
Yarika, BOJHBIN pacTBOpP COJIM, CIIUPTOBKA). PUCyHOK mpubopa mpu momoriu Tpadapera.
2.4.9ucmuoie eewecmea, ocooo uucmote eeuwsecmea. Ilpumecu. Cmecu. CrnocoObl
OYMCTKH BEIIECTB OT MpuMeced u paszaeneHusi cmeceil. OunbTpoBanue. Ileperonka.
Kpucrannuzanus. Pazaenenue ¢ noMoIipio MarHuTa, AeIUTeIbHON BOPOHKU
IIpaxmuueckas uacme.

1  BapuaHT: CMECh PEYHOIO IECKa U caxapa.

2 BapHaHT: CMECh PEYHOr'0 TIecKa 1 MOBAaPEHHOU COJIH.

CocraBuTh CXxeMy IMOCIEI0BATEIbHOCTH oOnepanuil (pacrBopeHue, (QUIbTPOBAHUE,
BhimapuBanue). CpaBHUTh U OOCYyIUTh pE3ylIbTaThl JABYX BapuaHTOB. OOpaTuth
BHMMaHUE HAa CMeECh caxapa M mecka (y HEKOTOPBIX YallKd MOKPbUIMCh KOPHUYHEBOM
Maccoi), Ha Ba)XKHOCTh YCJIOBUI MPOBEACHHUS SKCIIEPUMEHTa, B JIAHHOM CcCllydyae Ha
CBOEBPEMEHHOE MPEKPALIEHUE HarpeBa.

2.5.Memoowt no3nanus é ecmecmeo3Hanuu.

Habmonenue. DxcnepuMeHT. MonenupoBaHue.

VYcnoBust mpoBeneHuss  HaONIOJCHHS KaK  OCHOBHOTO  METO/Ja  TO3HAHUS.
MBICIUTENBHBIN U PEeaNIbHBIN IKCIEPUMEHT. Y HUBEPCAJIbHbIE 3HAHUS YEJIOBEUECTBA Ha
OCHOBE HaOmtoieHUsI. DU3NYECKUE U XUMHUUECKHE SBICHHUS.

IIpaxmuueckas wacme.

BpoyHoBckoe aBmkeHHME T1OA MHUKpockormoM. OOHapykeHHe KHpa B CeMeHax
nojconiHeuHrnka. OOHapykeHHe kpaxmana B kaprodene. OOHapyKeHHE YTIIEKHCIOTO
rasa B BbIbIXaeMOM Bo3ayxe. [[o0aBiieHre TUMOHHOW KUCIOTHI B Yail.

Odopmaenne pabOThL.

| HasBanue onsbiTa | Kak BBINONHSIH | Yro Habmopanu

OOpatuTh BHUMAHUE HA MPAKTUYECKUE 3aJaHUsI IPOILIBIX 3aHATUNA. AKIIECHTUPOBATD,
YTO MEeTOJ] HAOIIOCHHSI - OCHOBHOM METO/] IIO3HAHUSI.
2.6 Booa. Pacmeopuvl. Mopckas u npecnas éooa. buonozuueckue rsncudkocmu. KpoBb,
auMda, KIETOYHBIA COK. DKOJIOTHYECKHE MPOOJIEMbI BOIBI. DJIEKTPONPOBOJHOCTh KaK
CBOMCTBO PACTBOPOB 3JIEKTPOJIUTOB (TpaBuiaa OE30MaCHOCTH C 3IEKTPOIpHOOpaMu).
Ilpakmuuecxas uacme.
OnpenenieHne € MOMOIIBIO AJIEKTPOIIPOBOJHOCTH PACTBOPOB: B KAKOM XMMHYECKOM
CTaKaHe HaXOQUTCS TUCTUUIMPOBaHHAs Boja. J[aHbI TpU pacTBOpa: pacTBOP MOBAPEHHOM
COJIM, pacTBOp caxapa, JUCTUUIMPOBAaHHAs BOJA.
Odopmaenne paboThl.

HazBanue pactBopa Yro HaOIIODaEM
(3aropaercs JJaMIIOuKa WiId HET)




Kak pacrio3snaTh: B KakoM CTakaHe - JUCTWJUIMPOBaHHAash BOJa M pacTBOp caxapa.
JIomKHBI MPEUIOKUTH JIBa CIIOCO0A: OPraHOJIENTUYECKUN U BhIIapUBAHMUE.

[Ipoektr  «M3rotoBiueHue  caMmonmenbHOro  mpubopa AN HMCCIEIOBAHHUS
AJIEKTPOIPOBOJHOCTH PACTBOPOB)

2.1.Maccoeas 001 pacmeopeHH020 eeuiecmea, uiu nPOYEeHMHAA KOHUEHMpPayus
eeujecmea é pacmeope.

B3semmBanue. PaznoBecbl. HaBecka. MepHas mocyna (MepHbIE CTakaHbl, KOJIOBI,
HUJIUHIPHI).

Ilpakmuueckas uacme.

[IpuroroBiieHne pacTBOPOB IOBAPEHHOW COJMM  3aJaHHOW  KOHIICHTPALUU.
[IpuroroyieHUE MIUITYYETO HAMTUTKA U3 MUIIIEBOM COJIbI, JMMOHHON KUCIIOTHI, caxapa u
ACKOpOMHOBOM KHCJIOTHI: KaXKJas TpyIa OnpeeseT KOJTUISCTBO BEIIECTB Ha CBOE
ycmotpenue. CpaBHEHHE U OOCYXKJIEHHE MPUTOTOBJIICHHBIX HAIIUTKOB C T.3p. BKYcCa,
¢dukcarun HaOmomaeMbix 3G (EKTOB, pacueToOB WM BBITIOJIHECHUS «HA TJIa30K»,
AKCIIEPUMEHTAIBHON KYJIbTYPHI.
2.8.Hacviuiennole u nepeculujeHHble PACHEOPbL.

Memoouxka SbIPAULUBAHUA Kpucmanio. MOHOKpUCTAILI.

Kpucrammueckue apy3bl. UTo Takoe «3aTpaBkay. JleMoHCTpanus
MEPECHIILIEHHOT0 PACTBOpPA alleTara HaTpHsl.

Ilpakmuueckas yacme.

[IpuroroBieHNe HACBHILIEHHBIX W MEPECHIIIEHHBIX pacTBOpoB. IIpuroroBieHue
BOJHBIX PACTBOPOB MEJHOrO Kylmopoca, XJOpHUJa HaTpHs, caxapo3bl IS
BBIpAIIMBAHUS KPUCTAJLIOB. BhIpalrBaHue KpUCTAJJIOB U3 PACTBOpPa KAMEHHOM COJIM
Y MOJUPOBAHHOM COJIM: €CTh JU pasHuIla. [loueMy ajis BhIpalliMBaHUs KPHUCTAJIOB
KaMEeHHasi COoJb JIydllle, YeM HoaupoBaHHas. [lonydeHue oKpallleHHBIX KPHUCTAJUIOB
COJIM C MCIOJIb30BAaHUEM IHILEBBIX Kpacutesel. BoipalyBanue KpUCTAINIOB METHOTO
KyIopoca 13 BOAHO-CIUPTOBBIX PACTBOPOB.
3.3HaKoMHUMCSI ¢ MUPOM HAHOYACTHII
3.1.Mooenuposarnue. Mopnenu B ecTecTBO3HAHUHU (TJI00yC, KapThl, (HU3UUECKHE
MOJIeNIA, OMOJIOTHYECKUE MYJISHKH, KPUCTAIIMYECKUE pPEIIeTKH). MoJenu aToMoB U
MOJIEKYJ B XUMHH.

Ilpakmuueckas uacme.

N3roroBiienre Mozene MOJIEKYN U3 MOAPYUHBIX cpeacTB. PaboTa BooOpakeHusI.
3.2.Cmpoenue sewecmea. Pazmepot wacmuy. Hanouacmuuyoi.
3.3.IIpoexTHas 3aaaua Ne 1. Kax y3namov npumepHvie pazmepvl GUMAMUHHO20 Opadice
«Ynoesumy, «Pesum», ynakosexu KOmMopviX pacnoiojiceHvbl y 64c HA CMOAAX, He
OMKpPbIBAs OAHOUEK.

Ilpoexmnas 3aoaua Ne 2. 'Y Bac Ha cToiax HaXoJATCS MEPHBIN IMWIMHAP, KOjaba ¢
BOJIOM, BECHl PBIYAXKHOIO TUMA C HaOboOpom pasHoBecoB. [Ipemioxure crocoOb!
OIpeIEeTIEHUS pa3MEPOB MOJIEKYI BOABI (PAKTUYECKUI U TEOPETUUECKUH).

Bonpoc: OtHocutcs nu Mosekyna BoJbl K HaHodacTuuam? Ilodemy BHpYCHI
Ha3BIBAIOT HAHOPOOOTAMU?
3.4.Konnouonvie cucmemvl: nouea, 2iuHa, NPUpoOHbvle 600bl, B6030YX ObIM,
Munepanl, xX1eb, mMojioKo, macio, Kpoev. Konnouonvie u ucmunnsie pacmeopul.



Ontuueckue cBoiicTBa: «dpdexkr TuHmans», «IBICHUE HUCKPSIIUXCS CIOEBY.
Komnonanbie yacTuipl U UX pa3MeEpsl.

Oxcnepumenmanvhas 3adawa Ne 1. Ha cromax: nazepHas yka3ka W Jla3epHbIN
(oHApUK C KPACHBIM JIy4OM, JIBA XUMUYECKUX CTaKaHa: B OJIHOM 3aBapEeHHbIN MaKETHUK
Yasi, B IpyroMm - yrcras Boja. [Ipomycrure yd gazepHoro oHapuka yepes crakaHol. B
KakoOM CTaKaHe, IO-BallleMy MHEHMIO, HaXOAMTCS KoiloujHas cucrema’? Ha dem
OCHOBBIBAETCS Ballle MPEANOIOKEHUE?

Oxcnepumenmanvuas 3adawa Ne 2. Bam BbIIaHBI pPacTBOpHI arieTaTa CBUHIIA
Pb(CH3COQ)2 u momuna kanust Kl, mraTtuB ¢ mpoOupkamu, CIUPTOBAasi TOPEIIKa,
npodupkonaepxkarenb. B mpobupky Haneire 2 mi pactsopa Kl (BeicoToit 2 cM) u 3aTemM
npuneiite 2 mu pactBopa Pb(CH3COO). . Obpasyercs sxenThiii ocagok. Harpeiite
MPOOUPKY JO PacTBOPEHHUS OcCajaka. 3aTeM OXJaguTe MPOOUPKY OKOJIO 2-3 MUH U
MOMEIIIaeM B COCY/l C XOJIOTHOM JeAsHoN Bomoi. UTo Habmomgaere? UTo mporucxoauT
MIPY BCTPSXUBAHUU TTPOOUPKH?

WTak, BBl TONBKO YTO OOHAPYXWIN pa3indle MEXKIy UCTUHHBIMU PACTBOPAMH U
KOJJIOUJHBIMU pacTBOpaMu. B mocneqHux Bbl HAOMIOAIH MPOSIBICHUE ONTUYSCKIX
ahdexroB: «wdekr Tunmams» (3kcm. 3an. Nel) M «IBICHUE HMCKPSIIUXCS CIOCBY
(axcm. 3aa.Ne2). Bonpoc: Kak n0ka3ath, 4TO MBIIBHBIM PACTBOP SABISIETCS KOJUIOMIHON
cucremoii? (I1o paccesiHuio cBeTa B pactBope -KoHyc Tunaans). YTo mpoucxoauT eciu
B MBUIbHBIN pacTBOp /100aBUTH MmoBapeHHYI conb? ([Ipo3paunblii npexae pacTBop
pE3KO MyTHeeT, 00pa3yloTcs KpYIHBIE XJIOMbs). 3HAKOMCTBO C SIBICHUSIMU
KOAryJisiluu U BbIcanuBaHus. [lpoexmuas 3a0aua Ne I. JIBa ydeHHMKa MPUTOTOBUIM
CMECh U3 PACTUTEIBHOTO Macia U BOJAbI: 100OaBUB MOJIOBHHY YalfHOM JIOKKU Maciia B
200 mn Bompl. OOMH M3 HUX YTBEPXKOACT, YTO MONYYEHHAss CMECh SIBIIAETCS
KOJUIOMJHBIM pacTBOpOM, a Jpyroi 3to orpuuaer. Kro mnpaB? CBoi oTBer
WLTIOCTPUPYHTE CHUMKaMHu Ha MoOwibHOM Tenedone. (IIpaBbr o0a yuenuka. Bcee
3aBUCHUT OT OCOOEHHOCTEH MPUTOTOBJICHUSI cCMecU. Eciu mpocTo pa3meniath Macio B
Bozie, TO KoHyc Tunmans He HaOmomaeTcs. Ecnu ske akTUBHO B30aJITHIBAaTh CMECH B
TE€UEHUE HEKOTOPOrO BPEMEHH, TO CMECh MYTHEET U B TAKOM PACTBOPE XOPOILIO BUACH
KOHYC PAaCCESHHOI'O CBETA, TO €CTh MOSIBISAIOTCS MEJIKOAUCIIEPCHBIE YaCTULIbI KaIleJIeK
Macna). BelBoa: KOMIougHbIE pacTBOPHl MOKHO OOHAPYKUTh MO ONTHYECKOMY TECTY
«wbdexr Tunmans», KOTOpbI OOHAPYKMBAETCS, €CIU KOJUIOMIIHBIE YACTHUIIBI HE
NPEBBIIIAIOT IUANIA30H HAHOPA3MEPOB.
3.5.Memoowt u cpeocmea Imnupuueckoz2o uccieoo8aHusl.

Ha npenpiaymumx 3aHgaTusix Bbl BBINOMHSUIM SKCIIEPUMEHTAIBHBIE U MPOEKTHHIE
3amaun. Kak Bbl [ymMaere, Kakue METO/Ibl HCCIEA0BAHMS BbI HCIIOIb30BaIN?

1. HaGmronenue. 2. Okcnepument. 3. U3mepenue. 4. CpaBHenue Benomuute
3a/IaHMsl, IPOCMOTPUTE CBOU 3aITUCH M POKOMMEHTUPYUTE UX C TOUKH 3PEHUS
UCIIOIB30BAHHBIX METO/IOB MCCIeI0BaHus. YeM Bbl MOJIB30BATKCh, YTOOBI PELIUTh
MOCTABJICHHYIO TIEpE]] BaMU MIPoOIeMy.

Ilpoexmnas 3a0aua Ne 1. Haiinure, yueMy paBHa IJIOTHOCTh aTFOMUHHEBON (HOJIBIU
U MEHOM WJTU CTaJbHOU OOJBaHKU HETPABWIBHON (POPMBI, KOTOPBIE JIeXkKAT HA BAIINX
cronax. et obcyxxnenue. JlomkHBI PEAJIOKUTD IUIAH PEIICHUs ATOU 3a/1a4Hu,
OIIPEIECTUTh KaKue HEOOXOUMBI H3MEPUTENbHBIE MPUOOPHI I PELICHUS 3TOM



3anayi. CpaBHUTH HAJIEHHOE 3HAYEHHE TUIOTHOCTH AJIFOMUHUS, MEU WU CTAJIU CO
CIIPABOYHOM BEJIMYUHOM.
3.6.Kax cmenenv  usmenvuennHocmu  enluUAemM  HA  OOWYIO  NIOULAOD
conpukacarowuxca yvacmuy. OObEeMHbIE B3pbIBBI Ha MYKOMOJIBHOM 3aBOJE,
JPEBECHO-CTPY)KEUHOM MpeAnpustuu. lloyemy Henb3sh UCHONB30BaTh OCH3UH IS
PO3XKUra IpoB. BCHOMHUTH «UTO TAaKOE IUIOLIA/Ib), «EAMHUIIBI U3MEPEHHUS TUIOIIAIN».

Ilpoexmnasn 3a0aua Ne 1. Y Bac Ha cTonax Haxonaarcs 1uOo Kyouk PyOuka, n1mubo
MaJIeHbKasi yakoBKa caxapa-padunana. Haiinure miomaas menoro Kyouka u oouryro
wiomaas 9 Malbix KyOWKOB, M3 KOTOPBIX COCTOUT OOJBIIONW KYyOWK; WM IIeNON
YIIAaKOBKM caxapa M OOLIyIO IUIOIIA/b BCEX KYCOUKOB caxapa B ynakoBke. CpaBHUTE
3HAUEHUs IUIOMIAIM LeJod (Gurypsl M cymMMmapHOHM Iwiomaau ee uacteit? Kakyro
3aKOHOMEPHOCTb MbI MOXEM Ha0II0aTh?
3.7.Hanoobovekmot u 00yci061€HHOCHMb UX YHUKAIbHBLIX CBOUCME PE3IKUM
yeenuuenuem nJaOWA0U NOGEPXHOCMU YACMUY: HAHOYACTULIBI, HAHOIUICHKH,
HAHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKY, IEHAPUMEPBI, LIEOIUThI, KBAHTOBBIE TOUKH.

Ilpoexmnuas 3a0aua Ne 2. Yxo nocst umeer JuyiuHy 12-13 MM, a yacTuiia MarHetTura
Fe304 - 20 am. YBenuubre ux B | Muumapn pas3. C kKakuMu 00BEKTaMHU BBl TETIEPh
Oyznere ux cpaBHMBaTh? Kakue Quanyeckue BeIMUUHBI U3MEHSIOTCS MIPU U3MEHEHUU
JIMHEWHBIX Pa3MepoB?

Ilpoexmuas 3a0aua Ne 3. Cxonbko 1UCTOB Oymaru A4 BoilieT B cTakaH 00beMOM
100 mn?

Kaxno# rpymnmne BblAaHbl TUCTBI OymMarn A4 u XUMHUYECKUE cTakaHbl o0bemoM 100

mi1. Kaxzaas rpynmna uiiet oTBET Ha 3TOT BOIIPOC.

[IpennaraeM momols: COMHUTE JIUCTHI B KOMOK. CKOJBKO KOMKOB OymMaru
BOIIUIO B OJIMH CTAaKaH?

Haiimure momans otnensHOoro naucra A4 W IJIOAJAL MOBEPXHOCTH
XUMHUYECKOro cTakaHa. Haiinure cymMmapHyro IUIOIIaJb KOMKOB Oymaru,
HaXOJSAIINUXCS B cTakaHe?

Jlenarot BBIBOJ: OHA OKa3ajaach 3HAYUTEIHLHO OOJIBIIIE TUTOMIAIN TOBEPXHOCTH
CTaKaHa.

Kakum o00pa3zoM Mbl yBEIMUWIM CYMMapHYIO IUIOIIAJb MOBEPXHOCTU
oymaru? (YMenblieHuem o0Obema ojHoro Jsmcra) 7. Hanoodvexkmot u
00yCl10671eHHOCH b UX YHUKATbHBIX CEOUICE PE3KUM yeeludeHuem nioujaou
noeéepxHocmu  yacmuy:  HAHOYACTHUIBI, HAHOIUICHKH, HAHOBOJOKHA,
HAHOTPYOKH, HAHOLIAPHUKH, ACHAPUMEPDI, IICOTUTHI, KBAHTOBbIE TOUKH.

IIpoexmuas 3a0aua Ne 4. Haiinure miomaabs CBOSH YepenmHON KOpOOKU U
CPaBHUTE €€ C IJIOLIA/BI0 IOBEPXHOCTH OOJIBIINMX MOTYIIApUA U YeperTHOM
Kopo6kH, eciu S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr/2, rae r=C/2m.
OObscHenue: 60bIas TIIOMAb OOJBIINX MNOMYIIAPUI OOBACHIETCS HATMYHEM
MHOTOYMCIIEHHBIX CKJIJIOK.

Oxcnepumenmanvnas 3adava. Ha cromax HaxomsTcs cTrajbHas KHOIIKA,
JKEJIE3HbIN T'BO3/b, KYCOUEK MEIHOM MPOBOJOKH, MEIHAsl CKPEIKa, rPaHyJbl
QTIOMUHUA M 1IMHKA, IITaTUB C MPOOWMpKaMH, cojisiHas kuciora. [lomecture
NpeIoKEHHBIE Tela Ha JHO MPOOUPOK U T00aBHTE 3aT€M COJISTHYIO KUCIOTY



(BBICOTA CTONIOA KUIKOCTU MPUMEPHO 1,5¢Mm). Onwuiure, 4To BbI HAOIIO1aETE B

Ka)XJI0M 13 TIPOOHPOK.
3HAKOMCTBO € ICKTPOXUMHUYESCKHUM PSIOM HAMPSHKESHUN METAJIOB.

HasBanue oObekra HasBanue Yto HaOmMIonaeM JleBee nm
MeTajla, 13 rpaBee
KOTOPOT'O C/IeTIaH OTHOCHUTEJILHO
00BEKT H> B an/xum psgy

BrIBOA: ¢ KMCIIOTON B3aUMOAEHUCTBYIOT METAJUIbL:

C KUCJIOTON HE B3aUMOACHCTBYIOT METAIITIBL: vvvvvvveveeerveeeeeeeneeennnnss
- 3aganue no yueOHuKy M.A. AXmMeToBa: 03HAaKOMbTEChH C TEKCTOM Ha C. 13.
- C KakuM BBl CTOJKHYJIUCh TpoTuBOpeuneMmM? Menp u cepedbpo B
HAHOCOCTOSIHMSIX ~ CIIOCOOHBI  B3aMMOJICMCTBOBATh C  KUCIOTaMHM.
VYBenuueHue MIomaa MOBEPXHOCTH PEArupyroOIINX YacTHLl BIUSET HE
TOJILKO HA CKOPOCTh peakiuu (0ObeMHBIE B3PHIBBI), HO U Ha XapakTep
XUMUYECKUX CBOWCTB.
[TpoekT «B nonckax KOJUTOMIHBIX

PacTBOPOB»

4. XuMus Ha CTPaKe 310POBbSL.

4.1. Hoo. Boszonka iiooa. Hoo uz anmexu.

Ipaxmuuyeckas wacme.

W3roroBieHue MoAeIn MOJIEKYIIHI Hona. DneKTpoHHas, rpaduueckas Gpopmya
nozxa

[IpoekT «O0HapyxeHue Kpaxmasa B IPOAYKTaX MUTAHUS.

4.2.«Mapzanyoekay. Ilepmancanam kanus. MapraHel 1 €ro CTeTieHU
OKHCIICHHUS

IIpaxmuueckas uacme.

OnpeneneHre MacCoBOM JOJIU KUCIOPO/a B MOJIEKYJI€ IEpMaHraHaTa Kajusl.
Pacuet oTHOCHTENBHOM TIIOTHOCTH KUCIIOpoa 1o Bo3ayxy. COopka nmpudopa
JUTSL TIOJTY4YEHUST KUCTIOPO/Ia METOJIOM BBITECHEHUS BO3/IyXa.

DKcIepuMeHT: cOopka mpubopa sl pa3oKeHUs IepMaHTaHaTa KaJlus.
KauecTBeHHast peakuysi Ha KUCIOPOA.

[[BeTHBIE peaKuu C IEPMAHTAHATOM Kayusl (HaIp., IepMaHraHaT KaJlus U
CynbpUT HATPUSL, 1P.)

4.3.11epekucs 600opooa. Ceoiicmea u npumeHeHue nepoKcuda 6000pooa.

CreneHb OKUCIEHUS KUCIOPO/Ia B MOJIEKYJIE€ EpOKCUAa Bojiopoaa. Peakuus
paznoxkeHus nepokcua Bogopoaa. Kak nposectu skcriepument. Karanuzaropsl.
Oxcun mapranua (IV), pepmenT karanasa - KaTalu3aTopbl peakluu
Pa3IO0KEHUSL.

Ilpakmuueckas uwacme.

Oxcun mMapranna (IV): HanucaTts popMyity BelecTBa U ONPEIEIUTh CTETIEHb
OKHCJICHHSI.

Tpu npoOUpKH, B KaXIO0M HAXOMUTCS HECKOIBKO MJI aNTE€YHON NEepeKucu
BO/Ioposa. Bo BTOpyro U TPeThIO MPOOHPKHU TOMECTUTE COOTBETCTBEHHO OKCHJI
mapradmna (IV) (Ha KoHUMKE IWIMaTeNs) W CBEXKEHATepPThIM Kaprodens (Ha
KOHYMKE IINaTeNs).




Howmep npobupku Yto noGaBunm Yo Habmogaem
HamnucaTte ypaBHeHHE peakiiuy ¢ 0003HAYEHUSIMU YCIIOBUM €€ MPOTEKAHMUSL.
[Ipoucxonut au peakuus B nepBoil mpodupke? [Ipeanoxure npudop s
MOJIy4Y€HHUS BOJOPO/A MPU PA3JIOKEHUH MTEPOKCHIa BOJOPOIA
4.4, Ayemuncanuyunosasa kucioma. Ackopounosas kucioma. KuciorHocTb
cpenbl. pH - uHAMKATOpPBI CBOUMHU pyKamu. [IpakmuuecKkas yacmo.
Ornucanne (buznIecKux CBOICTB. [Tpurorosienue pacTBOpPOB
aleTWICAIMIIMIOBOM W  acKOpOMHOBOM KHUCIOT. JlelicTBUE HHIMKATOPOB
(penondranenHa, 1aKMyca 1 METHIIOpaHkKa) HA UX PACTBOPEL

WH/IUKATOPBI AlleTUICaNTHIAIIOBAS AckopOMHOBas KHCIOTA
KHCJIOTa

denondraneuH

Jlakmyc

METHUIIOPAHK

[TpuroroBnenue orBapa KpacHoi kamycTsl. Habmroienne n3MeHeHus 11BeTa 0TBapa B
Pa3HBIX pacTBOpax (yKCyCHasi, IMMOHHAs, aCKOPOMHOBAsI KUCIIOTHI, TIOBAPECHHAS COJIb,
ra3upoBaHHas BOJa, HAIIAThIPHBIN CIIUPT, MUIIEBasi COJIa, PACTBOP MbLIIA U CTUPATBHOTO
MOPOIIIKA).

B3aunMoneiicTBue ackopOMHOBOM KHCIIOTHI € Ho0M. Borpoc: /ist Kakux 1esnei MoxkHO
MCIOJIb30BaTh ATy peakuuto? (11711 0OHApyKEeHHsI aCKOPOMHOBOW KUCIOTHI B IPOAYKTAaX

MIUTAHHUA).
1 pearent 2 peareHt 1o Yto HaO0II01aeEM pu
acKOpOMHOBasl KHCJIOTa B3aMMOJICHCTBHH
duznyeckrue CBOMCTBA: duznyeckue CBOMCTRA:

4.5. «3enenkay wunu Opunnuanmoswlit 3enenwvii. llBer TOPOIIKOOOPA3ZHOTO
OpMJLTHAHTOBOTO 3eJIeHOro. [IpakTuyeckoe 3HaUeHNE U TTOTyYCHHUE.

IIpaxmuueckas uacme.

duznyueckre CBOMCTBAa OPMILTHAHTOBOIO 3€JICHOTO

Kak gnokasate momivHHOCTH — OpmiumaHToBOro  3eneHoro.  IIpoBenenue
MOCJIEI0BATEIBHBIX PEAKIIU B OHOM MPOOHPKE ¢ OPUILITMAHTOBBIM 3€JICHBIM: BHAYalIe
B NpOOUPKY A00aBUTh KOHIICHTPUPOBAHHOW COJISIHOM KHUCIOTBHI, @ 3aTeM pacTBOpa
miesnour NaOH. Odopmiienne paGoThl 0 CBOEMY YCMOTPEHHIO. 3aTeM 00CYIUTh: KakK
3apUKCUPOBAIM PE3yIbTaThl SKCIIEPUMEHTA (M3MEHEHHE 1IBETA, BBIMAJICHUE OCANKA).
[Ipoekt «MOXHO JIM HCHOJIB30BaTh OPWUIMAHTOBBIA 3€JICHBIM KaK WHIAKATOP
KHUCIIOTHOCTH CpeabD» 6. «Mbliio yydecHoe»: X035IUCTBEHHOE U TYaJIETHOE, KHUJIKOE U
TBepaoe. Ilpakmuueckas uacmeo.

JleficTBue JlakMyca Ha pPacTBOp MbLJa, PACTBOP CTHPAJIBHOIO IOPOLIKA
(1oKa3aTeNbCTBO MIEJIOYHOI'O XapakTepa MOIOIIUX CpelCcTB). M3ydeHue STHUKETOK
TBEPJOrO U XKUAKOro MbUIa (pa3inyue B XUMHUECKOM cocTaBe). PacTBopeHue Mblia B
KECTKOU U AucTUILIMpoBaHHoM Boze. Dddext Tunnans. [IpoexT «MbuUtoBapeHue»

5. Xumus nuim
5.1.Caxap, kpaxman, yennronosa - poocmeeHHUKU 2HOKO3bl.




Uro takoe quabert. ['mukeMudeckuii MHIEKC MPOAYKTOB MUTAHUS. XUMUYECKHE
MOJICTACTUTENHN U UX KOBApCTBO. IIpakmuueckas 4acmeo.

Onpenenenne NPOAYKTOB C BEICOKUM INIMKEMUYECKUM HHIEKCOM (paboTa ¢
TabIuIIeH).

OmnpenerisieM MOJCIaCTUTENH: acapTam, COpouT .... (Pabora ¢ aTukeTKaMm).

OnbIT: B3aMMOAEICTBUE TIIIOKO3bI ¢ ruapokcuaoM meau (10),
CBEKEIPUTOTOBJICHHBIM.

HccnenoBanne  U3MEHEHUsT  COAEPKAHMSI  TJIIOKO3bI B KPOBM  TIOCTE
cOajaHCUPOBAHHOTO 0Oena W mocie yrnoTpednenus dactdyaa: KAPUEIIKOB, YUIICOB,
CIIaJIKUX Ta3UPOBAHHBIX HATTUTKOB.

5.2. Antomunuii: eenuxuit u yyucacuoui. IloueMy He cleayeT IMOJIb30BAThC
amomuHueBord mnocynou? ConepHuk Kanbuusa. Ocrteonopo3.  Meraisl
KOHCEPBHOM OaHKH.

[IpakTrueckas padora.

CBoiicTBa alfOMMHUS U 00JIACTH MPUMEHEHUS ATFOMUHUSL HA OCHOBAHUU

ero cBoicTB (oBTOpeHue). CocTaBUTh TAOIHILY, KJIACTEP UITU CXEMY.

[IpoBeneHne XUMUIECKUX PEAKIINNA, XapaKTePU3YIOIHNX aM(pOTepHbIC

CBOMCTBA COCIMHEHUN aTIOMUHUS.

OnpiT 1. AntoMUHUE U CONSIHAsE KUCIOTA.

OmnbIT 2. Xiopua aTFOMAHUS M THAPOKCUI HATPUSA

OmnpiT 3. 'napokcu antOMUHAS U COJISIHASI KUCIIOTA

OnbIT 4. I'MapoKcua ATFOMUHUS U TUAPOKCHJT HATPHS

Ha3zBanue ombiTa UYto Habmogaem YpaBHEHUE XUMUYECKOW PEAKIINU
BriBon:
[Tpoekt «Ee BenmnuecTBO - KOHCEpBHAs OaHKa: SKCIIEPUMEHTAIILHOE
ONPEICIICHUE METAIUIOB).
5.3.¥Ykcycnaa kucnoma. CTONOBBIN YKCYC, YKCYCHAsI SCCEHITHS, JISTHAs YKCyCHas
KHUCIOTa: B 4eM pa3Huia. CBOMCTBA YKCYCHOM KHCIOTHI U €€ INPUMEHEHUE.
Du3noNIOruuecKoe BO3ICUCTBUE KUCIIOTHI. [Ipakmuueckasn paboma.

CocraBieHue MOHATUWHOM CXEMBI: «UTO S 3HAI0 00 YKCYCHOH KHCIIOTE»
(uHaMBUAYabHO, JIMOO B Tpymmne). Pacduer KOHIIEHTpAallMM KHUCIOTHI TIPU €€
pa3baBineHud. KuCIOTHOCTh pacTBOPOB MUILUEBOM COAbI M YKCYCHOW KHCIOTBHI.
["amenue nuIeBoM CoAbl YKCYCHOM KUCIOTOW: MPU3HAKH XUMHUYECKOW PEAKIUU
(BeIZCIICHHE Ta3a, Pe3Koe yBEJIWYEHUE 00beMa PeakIMOHHONW cMecH). I1oBTOpUTh
peakuuIo TralieHdss COAbl C HCHONb30BAHMEM HHIMKaTopa (Hamp., OTBapa
KPaCHOKOYAaHHOW KamycThl). /[l dyero HeoOXoauMo ObUIO TIpUMEHEHUE
uHaukaropa? OO6paTuTh BHUMaHKUE, YTO BbIJIEJICHHE T'a3a YACTO COMPOBOXKIAETCS
yBeJIMYeHHEeM 00beMa peakIMOHHOM cMecu. Kakue Mephl pe10cTOpOKHOCTH
HY>KHO COOJIIOAATh NIPU MPOBEJACHUU TAKUX PEAKIINIA?
5.4.Conenasa nawa rxcu3nvy (IOBApeHHASI COJMb, MOTAII, [IyTaMaT HATPUS
rJ1ay0epoBa COJIb, MEIHBIN KYTIOPOC .....uvvvvvrireeeeeaasaaaninnnenns )

[InmeBast coma, MUThEBas COJA, KaJbLIMHUPOBAHHAS COJA, KAayCTHYECKasl Copaa:
OJIMHAKOBbIE MJIM pa3Hbl€ BelecTBa. KaueCTBEHHbIE peaKIK B XUMUU.
lIpakmuueckas paboma




OnpenenuTh: KaKoe U3 BEUIECTB (MUILEBAsI COJIa, KAyCTUYECKas coja,
KaJIbLIMHUPOBAaHHAs COJIa) SIBJISIIOTCS COJISIMU YTOJIbHOM KHUCIOTBHI.
OmnpiT 1. [leiicTBUE MHIUKATOPAMH.
OmbiT 2. /lelicTBue Ha pacTBOPHI MUILEBOM U KAYCTUYECKOW COJbI YKCYCHOU
KHUCJIOTBI

‘ HazBanwue omnbiTa Uto HabmomaemM BriBog

BeiBOT: ...........

[IpoBeneHrEe ONBITOB MOATBEPKIAET, UTO MUILEBASI COMIA, KAIBLIMHUPOBAHHAS COJIA -
ATO COJIU CJIa00 YroJbHOM KUCIOTHI, a KAyCTUYECKasl CoJia - pACTBOPUMOE OCHOBAHHE.
OO6cynuTh, Kak JI0Ka3aTh OIBITHBIM IYT€M, YTO MUINEBAas COAa SIBISETCS KHUCIIOM
COJIBIO.
5.5.Bpe0 numpamoe: mu¢h unu npaeoa. Ilomb3a HUTPATOB: BaKHEHIIHE
MUHEpaJIbHbIE YI00pEeHusl Kak UCTOYHUK a30Ta. KpyroBopor azora. [louemy BenepuHa
MYyXOJIOBKa IMOEAe€T HACEKOMBIX (TaK OHAa BOCHOJHSET HEJOCTaTOK a30Ta B
OooTHCTBIX MecTax). HuTpaTel B KadyecTBe MHUIIEBBIX KOHCepBaHTOB. Kakwue
IIPEBPAILCHHS IPOUCXOAAT C HUTPATaMU B OPraHU3MeE YeJI0BEKA. A30T U €0 CTEIECHU
OKUCIIeHUs. [Ipakmuueckas uacme.

OnpeneneHue MaccoBOM 0K a30Ta B KaJIMMHOM, HATPUEBOM U aMMOHHUITHOM
cenutpe. BeiBoa: kakoe u3 HUX OoJiee IIEHHOE a30THOE yI00pEeHHE.

[IpoekT «BnusiHrue a30THBIX YIOOPEHMIA Ha POCT CaXKEHIEB (HAacoIn». 6.

Padora naxg npoekramu - 5 4

1. OJtan BbIOOpa TeMbI, TOCTAHOBKY 11€JIH, 33]1a4 UCCIICIOBAHHUS .

2. DTamn BBIABUKEHHUS TUTIOTE3bI.

3. OTan IUITAHUPOBAHUS IIyTW JOCTHKEHMS 1EJIed HCCIeA0BATEIbCKUX
(IpOEKTHBIX) paboT U BEIOOpA HEOOXOAMMOT0 HHCTPYMEHTAPHSL.

4. OTanm TpoBeACHHUA Y4eOHOro HccienoBaHus (MPOEKTHOM paboThl) C
MIPOMEXKYTOUHBIM KOHTPOJEM 3a XOAOM BBINIOJIHEHUSI U KOPPEKLHEH
PE3YJIbTATOB.

5. OJTtan oOpMIICHHS, TIPEICTABIICHUS (3AIMUTHI) MPOIYKTA MPOCKTHOU PabOTHI

CHucoK McnoJib3yeMbIX HCTOYHHUKOB
Cnucok 0CHOBHOM JIMTEPATYpPhI:
1. XuMmudeckas sHnmxinoneaus. T 1. M., 1988 r.
2. Kykymkun FO.H. «Xumusa Bokpyr Hac», M. Beiciias mikona, 2018 r..
3. B.W. Ky3HenoB «XuUMHs Ha MOPOre HOBOT'O ThICAYETIETUSD, «XUMUS B
mkojie» Ne 1, 2017.
Cnucok JuTeparypsl AJIsl YUUTEJIs:
1. Amux6eposa JIL.IO. 3anumatenbHas xumus. Kaura uis ygammxcsi, yaureneil u
poauteneit. M.: ACT-TIIPECC, 2017;
2. FO.H. KoportsiiieBa «XUMHYECKUE CATIOHBI KPACOThD». «XUMHUS B
mkosey». Ne 1. 2005 r.
3. Ckypuxud .M., HeuaeB A.Il. Bce o numie ¢ Touku 3peHust xumuka. Crpas.
m3nanne. M.: Beicimas mikona, 2009
4. AxmetoB M. A., 3oposa E.}O. OOyueHne XxuMuu Kak MpoLecc pa3BUTHUs




MO3HaBaTENbHBIX cTpareruil yqammuxcs [ Tekcr]/ AxmetoB M. A., 3oposa E.1O.//
Hayka u mkona.- 2015.- Ne 2.- C.81-87

5. BoponmnoB A. IlpoektHast 3amaya [DnextpoHHbli pecypc] / Boponmos A. -
Kypnan «HauaneHast mkona».- 2007.- Ne 6. - Pexxum nmocryma: http://nsc. 1
september.ru/article.php?id=200700608

6. BBenenue B HaHoTexHONMOruu. Xumus [ Tekcr]/ yuebHoe mocobue ams yyanmxcs
10-11 xmaccos/ mox penakuuerr AxmeroBa M.A. - CII6: oOpa3oBaTeNbHbIi
ueHTp «Yuacrue», OOpazoBatenbHble mpoekTel, 2011 - 108 c. (cepus
HaHnomikona)

7. T'abpuensn O.C., Octpoymos WN.I'. [Iponeaesruueckuii kypce «CTapT B XUMHIO»/
["abpuensu O.C.- Kypnan «Xumus B mkoney.- 2005.- Ne 8.- C. 19-26

CHucoK JIUTepaTyphl 1JIsl 00yJAOIIUXCS:

1. «OHUUKIONEANYECKUH CI0Baph F0HOro xumuka» M. «legaroruka», 2002.

2. Amux6epoa JI.IO. 3anumarenshas xumus. Kaura mis yqamuxcs, yaurenen u
ponureneit. M.: ACT-IIPECC, 2017;

3. Mup xumuu. 3anumaresibabie pacckasbl 0 xuMun. Coct. FO.N.CmupHOB.
CIIG.: «MuM-Dxkcmpeccy, 1995
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