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IlosicHUTEILHAA 3aNMMUCKA

Pabouas mporpamma mo BHEYPOUHOU AESATEILHOCTU «XUMHUS BOKPYT HAC» s

8-X KJIacCOB COCTaBJI€HAa B COOTBETCTBUM ¢ TpeOoBanusmu DenepaibHOro

rOCYJapCTBEHHOI0 00pa3oBaTEeIbHOTO CTaHjapTa oO0iiero oOpa3oBaHUsI BTOPOTO

MTOKOJICHUS :

1. [IpumepHasi ocHOBHasi oOpa3oBaTelibHAas MporpaMma OCHOBHOI'O OOIIEro
oOpaszoBanusi (omoOpeHa perieHueM (eaepanbHOro y4eOHO-METOIUYECKOTO
o0beMHEeHUs o o01eMy oOpa3zoBanuio (mpotokos ot 28 utoHs 2016 r. Ne
2/16-3) — fgosreestr.ru;

2. [lucemo Muno6puayku ot 28.10.2015 r.  Ne 08-1786 «O pabouux
nmporpaMMax yaeOHbBIX TPEAMETOBY;
3. IluceMo Mwunobpuayku ot 12.05.2011 r. Ne 03-2960 «O6 opranuzamnuu

BHEYPOYHOU JIESATEIBHOCTU.

JlanHast nporpaMmma SIBJISICTCS porpaMMon OOIIIEUHTEIIEKTYaIbHON

HarpaBieHHOCTU. [Iporpamma nmocTpoeHa Ha CASAYIOMIMX MPUHITUIAX:

- Ilpunyun nayunocmu (3HaHUS OCHOBaHBI Ha OOBEKTUBHBIX HAYUHBIX (paKTax).

- Ilpunyun nocnedosamenvrocmu u cucmemamuyHocmuy (00y4eHUE OT MPOCTOrO K

CJIIO)KHOMY, «OT HE3HAHMSI K 3HAHUIO, OT HEYMEHHS K YMEHUIOY).

- [lpunyun mHacnaoHocmu  (OCYIIECTBICHHE CBS3M MEXIY KOHKPETHBIM U

a0CTPaKTHBIM).

- IIpunyun ocmvicienHocmu (IEPEHOC UMEIOIIUXCS 3HAHUM B HOBYIO CUTYAIIHIO).

- IIpunyun cosnamenvnocmu u akmugiocmu (IPUMEHEHNE 3HAHUM Ha MPAKTHUKE ).
AKTYaJIbHOCTHh NpoOrpamMMbl 0OYCJIOBJICHAa TEM, YTO B y4eOHOM IUIaHE

npeaMetTy «XuMHs» OTBEJCHO BCEro 2 yaca B Hedemto (8 Kiacc), 4yTo AaeT
BO3MOKHOCTH C(POPMUPOBATH Y YHAIIUXCS JIUIITL Oa30BbIe 3HAHMS IO TIpenMeTy. B
TOKE€ BpeMs BO3pacT §-r0 Kjacca SIBISIETCS BaKHBIM JUIsl MPo¢deCcCHOHATBHOTO
CaMOOIIPECIICHUS IIKOJIBHUKOB. BO3MOXHO, 4YTO MPOCHYBUIMKHCS HHTEpPEC K
XUMHUH MOXKET TepepacTy B Oyaymryro nmpodeccuto.

AKTYaJIbHOCTH JJAHHOW MPOTPAaMMBI COCTOUT B M TOM, YTO OHA HE TOJBKO
Ja€T BOCTIMTAHHUKAM TPAKTUYECKHE YMEHHUS W HaBBIKH, (OPMHUPYET HAYAIbHBIN
OTIBIT TBOPYECKON MESITEIbHOCTH, HO W pa3BUBAET HMHTEpec OOydaromerocs K
HKCIIEPUMEHTY, HAYYHOMY TOUCKY, CIIOCOOCTBYET CaMOOMPENEICHUIO yYaluXcs,
OCO3HAaHHOMY BBIOOpY Mpodeccur. Yyanmecs CMOTyT Ha NPAKTUKE HCIOJIb30BAThH
CBOM 3HAHUS HA YPOKaX XUMHH U B OBITY.

Ileparornyeckasi 1ejeco00pPa3sHOCTh 3aKJIKYAETCA B TOM, UYTO 0a30BbIU
KypC WIKOJBHOW MPOrpaMMbl TPEIyCMATPUBACT MpaKTUYeCKHe padOThl, HO HX
SBHO HEJOCTAaTOYHO, YTOOBI 3aMHTEPECOBATh YYaIIUXCS B CaMOCTOSITEIbHOM
MPUOOPETEHUH TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX YMEHUN U HaBBIKOB. J[Jis
aTOr0 B Kypc «llepBbie maru B XUMum» BKIIOYCHBI HanOOJIee SPKHUE, HATIISITHbIC,
MHTPUTYIOIIUE AKCIEPUMEHTHI, CIIOCOOHBIE YBJIEUYb M 3aWHTEPECOBATH YYaIIUXCS
MPAKTUYECKON HAYKON XUMHUEH.



B pamkax HamuoHanpHOTO TipoekTa «OOpa3oBaHME» CO3JaHUE LIEHTpa
€CTECTBEHHO-HAYYHON HANpPaBICHHOCTU «Touka pocTa» MO3BOJWIO BHEIPUTH B
nporpaMMmy IU(pPoOBYI0 JA0OPATOPUI0O W KAuyeCTBEHHO HW3MEHUTh IMPOIECC
00y4YeHUsT XUMHUH.
KonndecTBeHHBIE ~ AKCHEPUMEHTHI  MO3BOJISAT  MOJy4aTh  JOCTOBEPHYIO
MH(pOpMAINIO O IPOTEKAHUU TEX MM MHBIX XUMHUYECKUX Mpolieccax, O CBOMCTBAX
BemecTB. Ha OCHOBE NOJIydEeHHBIX SKCIEPUMEHTANbHBIX JIaHHBIX OOy4aeMble
CMOTYT CaMOCTOSITEJIbHO JIeJIaTh BBIBOABI, 000OIIATh pPE3yIbTaThl, BBISBISATH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyJeT CIOCOOCTBOBATH  IOBBIIIEHUIO
MOTHUBAIIMKM O0YYEHUS IKOJIBHUKOB.
Ileas nporpamMmmsi:
dopMHUpOBaHUE Y YyYaIUXCS HAYYHBIX TIPEACTaBICHUA O XUMUU B
MOBCEJTHEBHOM KU3HM YEJIOBEKa uepe3 NpoOykJAeHUE HHTEepeca U pa3BUTHE
npodeccroHaIbHBIX CKJIOHHOCTEH K MPEMETY XUMHUSI.
3apaum:
Oobpa3oBaresbHbIe:
® PaCIIUPHUTH KPYro30p YUAIIUXCS O MUPE BEIIECTB;
® CTOJIb30BaTh TEOPETUUCCKUE 3HAHUS TI0O XUMHUH Ha MTPAKTUKE;
® 00Y4YUTh TEXHUKE OE€30MACHOCTH MPH BBHIMOJTHEHUN XUMHUECKUX
peaxkiuu;
e chopmupoBaTh HaBBIKHM BBINOJIHEHUS MTPOEKTOB C Hcnoiab3oBanuem MKT
U 11 (ppoBoro 000pyI0BaAHHS;
® BBISIBUTh TBOPYECKHU OJIApEHHBIX O0YYAIOIIUXCSI U TIOMOYb UM
POSIBUTH CeO4.
Pa3BuBarwiue:
® CrocoOCTBOBAThH PA3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH 00YUYarOIINXCS;
e (dopmupoars UKT-kommeTeHTOCTH;
BocnurareabHbie:
® BOCITUTaTh CAMOCTOSATEILHOCTH IIPH BBHITTOJTHEHUH PaOOTHI;
® BOCHUTATh YYBCTBO B3aUMOIIOMOIIIH, KOJUIEKTUBU3MA, YMEHHE
paboTaTh B KOMaH/Ie; BOCIUTATh YyBCTBO JTUYHOMN
OTBETCTBEHHOCTH.
CBs3b conepkaHusi NPOrpaMMbl BHEYPOYHOM 1eATeJIbHOCTH C
yueOHBIMH NpeAMeTAMU:
Kypc BHeypoUHOI AeSTEIbHOCTH UIEUHO U COJIEPKATEIBHO CBA3aH C 0a30BbIM

KypCOM XHMMHH H IIO3BOJEICT IOAACPIKHBATH B3aMMOCBA3 TCOPHHM MW IIPAKTHKH,

dbopMupyeT YyCTOWYHMBYIO MOTPEOHOCTh MPUMEHSTH TOJIYUYCHHBIC 3HAHUS U HaBBIKH B

HOBCEIHEBHOU KU3HMU.

[IporpamMmma mocTpoeHa Ha OCHOBE MeEKNPeAMETHOW HHTerpamuM ¢ (U3UKOH,
MaTeMaTUKOW, OMOJIOTHEN U IPYTUMH €CTECTBEHHO-HAYYHBIMU TMPEIMETAMHU.
Oco0eHHOCTH peajiu3auum

NMPOrpamMMbil:



Bospacr o0yuaromuxcs:
[Iporpamma opueHTMpOBaHa Ha BOCIUTAHHUKOB B Bo3pacte 14-15 net 0Oe3
CIIeLIUaJIbHOU ITOATOTOBKHU.
DopMbl 3aHATHH:
B o6pa3oBarenbHOM Iponecce UCMOIb3YIOTCS pa3iandHble (JOPMbI TPOBEICHUS
3AHATUA:

° Oecenpl;

o JIEKIINH;

o CEMUHAPBI;
[ ]

MPAKTUYECKOE 3aHSTHUE;
® XHMUYECKHUH
AKCIIEPUMEHT;
e paboTa Ha KOMIIBIOTEPE;
® DKCKYpCHHU;
® BBLINIOJIHEHUE U 3al[UTa MPOEKTOB.
Pexxum npoBenenusi: 34 yaca B rof - 1 pa3 B Henento. Bee 3aHATHS 10 BHEYPOUHOM
NEATEIBHOCTA  TPOBOJATCS  IOCJAE BCEX YPOKOB OCHOBHOIO  pacHUCaHUA,
IPOJIOJKUTENIBHOCTh COOTBETCTBYET pekoMeHaanusaM CaunlluH, 1. e. 40 MunyT.
MecTo npoBeieHHsi:  3aHATHUS MPOBOAATCS B yueOHOM kabuHete xumuu MBOY
«COII c. Kyb6ankay.
3nopoBbecOeperaromiasi opraHuzanus 00pa3oBaTENLHOIO IMpollecca MNpeJnoiaraet
ucrnosb3oBaHue (GopM W METOAOB OOydYeHHs, aJeKBAaTHBIX BO3PACTHBIM
BO3MOXKHOCTSIM IIKOJBHUKA: MPAKTHYECKUE PaOOThI, SKCIIEPUMEHTHI U OeceTbl.
Buabl neiTeILHOCTH: MPEeAyCMOTpPEHbI TeopeTuyeckue (204.) U NpakTUYECKHUE
3anATHs (144.).

IlnaHnpyemble pe3y/ibTaThl OCBOCHUS 00YYAKIIMMHUCS NPOrPAMMBbI
(BHey4eOHOIi) BHEYPOYHOI1 IeATETbHOCTH

JIn4HOCTHBIE pe3yJIbTAThI:
- OCO3HABATh €AUHCTBO U LEIOCTHOCTh OKPYKAIOIIET0 MUPA, BO3SMOXHOCTH €TI0
MMO3HABAEMOCTHU U 00BSICHUMOCTH Ha OCHOBE JOCTH)KEHHUI HAYKU;
- IOCTETICHHO BHICTPAaWBaTh COOCTBEHHOE IIETIOCTHOE MHPOBO33PEHUE: OCO3HABATH
MOTPEOHOCTh M TOTOBHOCTH K CamMo000pa3oBaHUIO, B TOM YHCIE U B paMKax
CaMOCTOSITEIbHOM AESATETbHOCTH BHE IIKOJIBL;
- OIICHUBATH )KU3HCHHBIE CUTYAIlMH C TOYKHU 3pEHUsST 0€30MacHOTO 00pa3a KU3HU U
COXpPaHEHUs 3/I0POBBSI;
- OLIEHUBATh YKOJIOTUUECKUN PUCK B3AMMOOTHOILICHHUI YeJIOBEKA U MIPUPO/IBI.
- opMupoBaTh  DKOJIOTMYECKOE  MBIIUICHWE: yMEHHE OICHHUBATh  CBOIO
NEATeNIbHOCTh U TOCTYNKH JAPYrUX JIIOACH C TOYKM 3pEHHS COXPAHEHHS
OKpY’KaroIeh Cpeibl - rapaHTa XKU3HHU U 0JIaronoIy4yust Joiei Ha 3eMiie.
MeTanpeaMeTHBIMHU pe3yJibTaTaMu U3yueHUs Kypca «[lepBbie maru B XuMum»
aBisieTcss PopMHUpPOBaHKE YHUBEPCAIbHBIX YueOHbIX nerictBuit (Y'Y ).




PeryastuBubie YY/I:

- CaMOCTOSITENIbBHO OOHAPYKUBATh U (OPMYIUPOBATH YUeOHYIO ITPOOIIEMY,

ONPEENATh 11eJIb YUeOHOH eI TeIbHOCTH;

- BBIJIBUTATh BEPCUU pELICHUs MPoOIeMbl, 0CO3HABATh KOHEYHBIN pe3ynbTar,

BBIOMPATH U3 MPEJIOKEHHBIX U UCKATh CAMOCTOSITENILHO CPEICTBA IOCTHXKEHUS

LEeJH;

- OCYILECTBIIATH LI€JIENoIaraHue, BKIIK0Yask MOCTAHOBKY HOBBIX IIEJIEH,

npeoOpa3zoBaHuE MPAKTUYECKOM 3a/1a4l B TIO3HABATEIbHYIO;

- COCTaBJIATH (MHANBUAYATHHO WM B TPYIIE) IUIaH PEHICHUS MPOOIEMBI;

- paboTas 1o 1IaHy, CBEpSTh CBOU JEUCTBUS C LIENBIO U, TPU HEOOXOAUMOCTH,

UCIIPABJISATH OLIUOKH CAMOCTOSTENbHO;

- YYWTHIBATh Pa3HbIC MHEHUS U CTPEMUTHCS K KOOPAMHAIIUN PA3TAYHBIX TTO3UIIHIA

B COTPY/IHUYECTBE;

- B IMAJIOTe C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSITENILHO BIPAOOTaHHbBIE
KPUTEPHUH OICHKH.

ITo3naBaTenbHbie YY/I:

- aHAJTM3UPOBATh, CPABHUBATH, KJIaCCU(ULIUPOBATH U 00001aTh (haKThl U

SIBJICHUS. BBISBIISTH MPUYUHBI U CJCACTBHUS MPOCTHIX SBIICHUM.

- OCYHIECTBJIATH CPAaBHEHHUE, KIIaCCU(PHUKAIINIO, CAMOCTOSITEILHO BHIOUPAS

OCHOBaHHUS U KPUTEPUU ISl YKa3aHHBIX JJOTUYECKUX OTIEepaInii;

- CTPOHUTBD JIOTHYECKOE PACCy’KJIeHHE, BKITIOYAIOIIee YCTAaHOBICHHE MPUIUHHO-

CJIEJICTBEHHBIX CBSI3EH.

- €03/1aBaTh CXEMAaTUYECKHE MOJIEIH C BBIJICTICHHEM CYIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

- COCTABJSITh TE3UCHI, PA3JINYHBIC BU/IBI TUTAHOB (ITPOCTHIX, CIOKHBIX U T.I1.).

- Mpeodpa3oBbLIBATH NH()OPMAIIMIO U3 OJTHOTO BHAA B APYrou (TabauIly B TEKCT U
np.).

- YMeTh ONPEEsATh BOZMOXKXHBIE HCTOYHUKH HEOOXOIUMBIX CBEICHHIH,

MIPOU3BOIUTH MOMCK HH(POPMAIIUU, aHATU3UPOBATH U OLICHUBATH €€

JOCTOBEPHOCTb.

- 0000111aTh MOHATHS - OCYLIECTBIIATH JOTMUECKYIO OMEpaIiIo EpPexoa OT

MNOHATUN C MEHBIIUM O0BEMOM MOHITUAM C OOJBIIUM 00BEMOM;

- CTPOUTH JIOTHUECKHE PACCYKJIEHHUS, BKIIOYAIOIINE YCTAHOBICHHE IPUUNHHO-

CIIeICTBEHHBIX CBSA3CH.

- OOBSACHATH SIBJICHUS, MPOIIECCHI, CBSI3M M OTHOILIEHUS, BBIABISEMBIE B XOJ€

MCCJIeIOBaHUS, OCYIIECTBISATH BBIOOP HanOoee 3 (PeKTUBHBIX CITOCOOOB PEIICHMS

3a]1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA.

KommyHnukaTuBubie YY/I:

- yMmeTb (GOpMyJIHPOBATh COOCTBEHHOE MHEHHE W MO3UIIMI0, apTYMEHTHPOBATH €€

¥ KOOPJMHHUPOBATH €€ C TMO3UIIUU MapTHEPOB B COTPYAHUYECTBE MPHU BHIPAOOTKE

oOLIEro peleHusi B COBMECTHOU JeATENbHOCTH;

- 0TOOpaXkaTh B PEUM COJIEPKAHUE COBEPIIAEMBIX JEHCTBUI, Kak B (hopme

IPOMKOI COLIMANN3UPOBAHHON peuH, Tak U B GOpMe BHYTPEHHEN peyu;



- yMETh apryMEHTUPOBATh CBOIO TOUKY 3PEHUS,
- YMETh OCYIIECTBIIATh B3AaUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE
HEO0OXOUMYIO B3aMOTIOMOIIIb;
- yM€Th paboTaTh B IPYIIE - yCTAHABIMBATH pabourie OTHOIIEHUS, 3)PEKTUBHO
COTPYJIHUYATH U CIIOCOOCTBOBATH MPOJYKTUBHON KOOIIEpAIUH.
IIpeaMeTHBIMHU pe3yJbTATAMM U3YUYEHUSI TIPEAMETA SBIISIOTCS CIAEAYIONTUE
YMEHUS:
- OCO3HaHMUE POJIM BEILIECTB;
- OIIPEACIISITh POJIb PA3IMYHBIX BEIIECTB B MPUPOJIE U TEXHUKE;
- 00BSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE;
- PACCMOTPEHNE XUMUUYECKHUX MPOIIECCOB;
- UCTIONIb30BAaTh 3HAHUS XUMUH MPU COOTIOICHUH TIPABUI UCIIOJIH30BAHUS
OBITOBBIX XUMUYECKHX MPEIapaToB;
— pa3nuyaTh OMacHbIe U OE30IaCHBIC BEIIECTRA;
- IPUBOJUTDH MPUMEPHI XUMUUYECKHUX MPOIIECCOB B IPUPO/IE;
- HAXOJUTh YEPThI, CBUACTEILCTBYIOIINE 00 OOIIMX MPU3HAKAX XUMUUECKUX
IIPOIIECCOB M UX PA3IMUUSIX;
- ICTIOJIb30BaHUE XUMUUYECKUX 3HAHUM B OBITY;
- 00BSACHSTH 3HAUCHHE BEIIECTB B )KM3HU U XO35MCTBE YEJIOBEKA;
- 00BACHITH MUP C TOUKH 3PEHUSI XUMUU;
- hopMUpOBaTh MPEACTABICHUS 0 OynyIieM NpodhecCuoHATHLHOM BHIOOpE.
Kpome Toro, 3aHsTHs NMpu3BaHbl NPOOYAUTH Y YYAIUXCS MHTEPEC K XUMHYECKOM
HayKe, CTUMYJIHMpPOBATh JAajibHEWIee H3ydYeHHEe XUMHH. XHUMHUUYECKHE 3HAHMUS,
chopMHpOBaHHBIE HA 3aHATHAX, WH(DOpPMAIMOHHAS KyJIbTypa YYallUXCS, MOTYT
OBITH UCTIOTB30BAHbI MU JIJISl PACKPBITHS PA3TUYHBIX MPOSIBICHUI CBA3U XUMUU C
KU3HBIO.
OcHoBaHueM Ui BblaejJeHuss TpeOoBaHUil K YPOBHIO TOATOTOBKH
oOydaromuxcs BHICTYaeT OCHOBHAas oOpa3oBaTenbHas mporpamma MbOY «COI
c. Kybankap.

Crnoco0bl1 onpeesieHusi pe3yJbTATHBHOCTH:
- Hauanvnoui xommponv (cenmadps) B BUAC BU3YAJILHOTO HAOIIOICHUS
nejarora 3a co0JIt0/IEHHEM BOCITUTAHHUKAMH TEXHUKH 0€30MaCHOCTH, TTOBEICHHEM
pu paboTe ¢ MOCISAYIOIINM 00CYKICHUEM;
-  Texywuii konmponv (6 meuenue 6cezo yuedH020 200a) B BUAEC BU3YAJIbHOIO
HAOJFOICHUS TIeJlarora 3a TMPOIECCOM BBITIOTHEHUS YYAIIUMHUCS TPAKTHYSCKUX
paboT, MPOEKTOB, WMHIAMBHUAYaJbHbIX 3aJaHUM, ydacTHs B NPEAMETHON Henele
€CTEeCTBO3HAHUS;
- Ilpomescymounwtit KoHmpoio (memamuyeckuii) B BUji€ IpeaIMETHON
JTMArHOCTUKU 3HAHUS JIETbMU MIPOUICHHBIX TEM;
- Hmozoewii kKonmpoip (mait) B BUAEC U3YUYCHUS U aHAIU3a MPOAYKTOB TpyAa
ydamuxcsi (MpoeKToB; cooOlIeHu, pedepaToB), mpoiecca opraHuzaluu padoThl
HaJl IPOJAYKTOM U TMHAMUKH JINYHOCTHBIX U3MEHEHUH.
®opMbl YU€TAa 3HAHUN, YMEHHU NIPU peaiM3ally MPOrpaMMbl.



Ompoc;

O6cyxnenue;
CamocTosTenbHast pabora;
TectupoBanue;
[IpesenTanus u 3anuTa TBOPUYECKON pabOTHI (ITPOEKTHI U JIP.).
B koH1ie yueOHOro roja o0y4aroniuiicss A0JKEH BBIMOIHUTD U 3aIUTUTh MPOEKT.
(IMMpunoxkenne 1. «Onucanue popMbl NOABEEHUSI HTOTOBY).

TemaTndyeckuii MJIaH NPOorpamMMbl BHEYPOYHOM HeATeJLHOCTH «MUDP XUMUN))

Ha3zBanue Tema 3aHsaATHA HNcnoab3ye
Ne pasnena Beero IIpak- Moe
yaco [Teopust
n/m 5 THKa [000pya0Ba
HHe
Pazgea 1. BBoaHoe 3aHaTHE. 1
Beenenue.
! (24.) MecTo XMMUHU B €CTECTBO3ZHAHUU 2 1
Paznen 2. BemectBa. [lpuemsr obOpaienus 1
JKCIEPUMEHT| C BEIIECTBAMH.
AJTbHbBIC [lpaBuna Ge3omacHOi pabOTHI 1
O0CHOBBI IpH MPOBENEHUH DKCIIEPUMEHTA.
XuMuH. (84.) | Texpnka naGopaTopHBIX PaGoT.
HarpeBarenbHbie TpuOOPHI.
YucTele BelecTsa, 0c000 YHUCThIE 1 JlaTuuk
BeniectBa. [Ipumecu. Cmecn. DIIEKTPOIPO
BOJHOCTH,
8 1 poBoi
2 MUKPOCKO
Metonbl MTO3HAHUS B 1
€CTECTBO3HAHUMU.
Bopa. PactBopsl. Mopckas u 1  [atuuk
npecHas Bojia. buonorndeckue TeMIIepaTyp
KUJKOCTU bI
MIATHHOBBI
128
MaccoBas 10Jis1 paCTBOPEHHOTO 1 1  datuuk
BEILECTBA, WM MPOLEHTHAS ONTHYECKOMN
KOHIICHTpAIIMs BELIECTBA B MJIOTHOCTH
pactBope




HacplieHHble U TIEpECHIIEHHbIE
pacTBOPBI.

[{udposoii

MUKPOCKOI

Pasznea 3.

SHAKOMHUMCSH
C MHUPOM

HAHOYACTHIL

(8u.)

MonenupoBaHue

Crtpoenue BewectBa. Pazmepsl
yacTul. HaHoyacTUIsl

KomnnouaHble CUCTEMBI: IOYBA,
[JIMHA, TPUPOIHBIE BOBI, BO3AYX
NTbIM, MUHEPaJIbl, XJ1€0, MOJIOKO,
MacJio, KpoBb...Konmouaueie u
MCTUHHBIC PACTBOPBI

MeTonp! U cpeacTBa
SMIIMPUYECKOTO UCCIICIOBAHUS

Kak crerieHbr U3MEJIBYECHHOCTH
BJIUSICT HA OONIYIO TJIOIA b
CONPUKACAIONIUXCS YaCTHUIL

HaHnooOBeKTHI U 00YCIOBIEHHOCTD
X YHUKaJbHBIX CBOMCTB PE3KUM
YBEJTMYEHUEM TUTOTIAH
OBEPXHOCTH YaCTHUII

Paznea 4.
XuMus HA
cTpaxe
310POBbSI.
(64.)

HMon. Bosronka viona. Mong us
AITEKHN

«Mapranuoskay. [lepmanranar
KaJIHS

ITepexucs Bogopoaa. CBoiicTBa u
MPUMEHEHUE TIEPOKCHUIa BOAOPO/Ia

AIIXP

ATIC THIICAJTUIIMIIOBAS] KUCITIOTA.
ACKOpOMHOBAs KHCIIOTa

[TpuGop st
MOJTyYeHUS
BOJIOpOJA

«3eneHKa WIn OpUUTHAHTOBBII
3eJICHBIN

«MBLITO YyAECHOE»

Jlatunk pH

Pasznea 5.

XUMHUSA MHITA

(54.)

Caxap, kpaxmall, [eJUTI0I03a —
POJACTBEHHUKH TITIOKO3BI

AJFOMAHUI: BEJTUKUN U YXKACHBIN

YKCyCHasi KUCIOTa

JlaTunk pH,
MaTYNK
DIIEKTPOIIPO

BOAHOCTH




«ConeHas Hala KU3Hb 1
Bpen HutpatoB: Mu¢ uinu npasaa JlaTunk
1  puexTpornpo
BOJHOCTH
Pasjen 6. 1. Oman 8vlboopa membl,
Pabora Haa NOCMAHOBKU — Yeau,  3a0ay 1
MPOeKTaAMHU. UCcc1e008anUsl .
(5u.) 2. Oman 8b10BUINCEHUS 1
2unomesul.
11 3. Oman  naanupoeanus nymu| S
O00CMUNCEHUS] yenetl
UCC1e008amenbCKux 1
(npoexmuwix) pabom u evloopa
HeobX00UM020
UHCMPYMEeHmapusl.
4. Dman npogedenuss yueOHO20
UCce008aHus. (npoexmHotl
pabomvl) ¢ NPOMENCYMOUHIM 1
KOHmMpoaem 3a X000M
BLINOJHEHUSL U KOppeKyuell
Pe3yIbmamos.
5. Oman oopmaenus,
npeocmasienus (3awumot) 1
npooykma npoeKmHou
pabomwi
NTOI'O: 34 18 16
KajieH1apHO-TeMaTHYeCKoe MJIAHNPOBAHHE
Nemmm | Tema 3ansitust Hata | Jlomaminee
3a/IaHHe
BBoaHoe 3ansTHE. 07.09 | TBO
MecTo XMMHUHU B €CTECTBO3HAHUU 14.09 | Kommekuus
XAMHAYECKUX
BEIIECTB
BemecrBa.  Ilpuwembr  obOpamenus ¢ 2109 | Brryuwnrs
BEIIECCTBAMMU. npaBHjIa
IlpaBuna  GesomacHoit  pabGorer  mpu| 2809 | CocraBuTh
NPOBEJICHUNA  DKCIIEPUMEHTA. TexHuka UHCTPYKITUIO TIO

71a00paTOPHBIX PadoT.

ThO




5. HarpeBaTenbHble IPUOOPHL. 05.10 | CooOGiuenue ,
BHIbI
HarpeBaTeIbHbIX
npuOOpoB B
XUMUU

6. YucTele BemecTsa, 0co0o uuctele Bemecrsa. | 12.10 | CocraButh

IIpumecu. Cmecu. KOJUIEKLIUIO
YHCTHIX BELIECTB
Y CMEeCeH
7. MeToab! IO3HAHKS B €CTECTBO3HAHUM. 1910 | Meron
SKCIIEPUMEHTA,
pUMep
8. Boma. PactBopsl. Mopckas u nipecHast Boga. 2610 | Poyp Bojp! .
Buroorn4yeckue KuaKoCTu COOOIIEHHE

9. MaccoBas 10J11 PACTBOPEHHOTO BEIIECTBA, 09.11 | Pemrenue 3agaun
WIIU [IPOLIEHTHAS KOHLIEHTPALIUS BELIECTBA B
pacTBope
10. Hacelennsie u niepecsiiiennbie pactBopsl. | 1611 | TIpurorosurs
HaCBIIEHHBIN
pPacTBOp COJIH
11. MozenupoBanue 23.11 | Mogenb MOJIEKYI
12. Ctpoenwue BeiecTBa. Pa3Mepsl 4acTHIl. 30.11 | Coobienue
HanouacTuiisr HaHOYACTHI[BI

13. Koitouaaeie cucTeMBI: 104Ba, IIIMHA, 07.12 | TIpumepsl
IPUPOHBIE BOJBI, BO3AYX JbIM, MUHEPAJIbI, KOJUTOMTHBIX
Xj1€0, MOJIOKO, Maciio, KpoBb. .. KomrouHbie CHCTEM IIPHUBECTH
¥ HCTHHHBIC PACTBOPHI

14, MeToabl B CpPeCTBa SMITMPUUECKOTO 1412 | Cpencra

HCCIIEJOBAHMS UCCIIEIOBAHUS
COO0I1ICHHE
15. Kak crernenp n3MenpueHHOCTH BIIHSIET HA 21.12 | OmnwucaTh ONBITHI
OOIIYIO TUTOMIA/h COMPUKACAOIIMXCS JaCTHII
16. HanooOwexktet u  oOycioBnenHocts ux| 28.12 | IlpuBectn
YHUKAJIBHBIX CBOWCTB PE3KUM YBEIUYECHHEM PUMEPHI
TUTOIIA/TH TOBEPXHOCTH YaCTHI]

17. Won. Bosronka itona. Mo u3 anTeku 1101 | Coobmienue
[IpumeHenune
noJa

18. «MaprasnmoBkay. [lepmMaHraHat Kasust 18.01 | CooOmienue
[Ipumenenune
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MapraHIlOBKH

19. IMepexuch Bogopoaa. CBoiicTa U 2501 | Coobuenue
IpUMEHEHHE TIEPOKCUIA BOIOPO/Ia [IprumMeHeHne
HEPEKUCH
20. AneTHiIcanuIuIoBast KUCIIOTa. 01.02 | CooGuenue
ACKOpOUHOBas KUCIIOTA 3HAYEHUE
aACKOPOMHKH
21. «3eseHKay Wi OPUIUTHAHTOBBIN 3€JICHBIIH 08.02 | Omucath OIMBIT
22. «MBLUIO 9yIeCcHOE» 1502 | TIpurorosnenue
MBI
23. Caxap, KpaxMaJl, IeJUIII03a — 22.02 | Omeit ¢
POJICTBEHHUKH TIIFOKO3bI TIFOKO30M
24, AJTIOMUHAN: BEJTUKUH U Y)KACHBIH 01.03 | TIpumenenue
ATFOMMHUS
25. VKCyCHast KHCIIOTa 1503 | TIpumenenue
YKCYCHOM
KHCIIOTBI
26. «CoJieHast HaIIa XHU3Hb 22.03 | 3paveHue coNu
TSl OpraHu3Ma
27. Bpen HutpaToB: Mud) WM npasa 05.04 | Omucath OIBIT
28. Dman evibopa memvl, nocmanoeku yeau,| 1204 | PaGora Hax
3a0a4 UCCIe008aHUS . MIPOCKTOM
29. Oman evi08udicenUs cunomeswi. 19.04 PaGora Han
POEKTOM
30. Oman naanuposanus nymu oocmudcenus] 2604 [PaGora Haj
yeneu  UCCre008amenbCKux — (NpoeKmHblx) MIPOEKTOM
pabom u evlOOpa HeoOxX00UM020
UHCTPYMEHMAPUSL.
31. Oman nposedenus yuebrnozo ucciedosanus) 0305 Pabora Hasx
(npoexmmuoti pabomovl) ¢ NPOMENCYMOUHBIM [IPOEKTOM
KOHMpONeM 3a  XO000OM  GbINOJHEHUA U
Koppexyuel pe3yibmamos.
32. Dman oghopmnenus, npeocmasenenus) 1005 PaGora Hax
(3awumot) NPOOYKMa NPOEeKMHOU pabomol MPOEKTOM
33. 3amuTa mpoeKTa 17.05 |Pabora Han
[IPOEKTOM
34. 3amnuTa npoeKTa, MoJABEeACHNE UTOTOB 24.05 |PaGora Hax
[POEKTOM
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Coaepxkanue Kypca

I/IHCTPYKTEDK 10 TEeXHUKE 0e30MacHOCTH IMPOBOAUTCA Ha KaAXKXAOM 3aHATHUH IICPCI
IMPOBCACHUCM OKCIICPUMCHTA.

2. BBenenue

2.1 Beoonoe 3amamue. 3HAKOMCTBO YyYalllUXCS C HOBBIM YYEOHBIM KYypCOM BO
BHEYPOYHOU JI€SATEIBHOCTH.

2.2 Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxXJIeHUE XUMUU Kak Hayku. CBs3b
XUMUU C MPAKTUIECKON KU3HBIO YeTIOBEKa.
IIpaxmuueckas wacmeo.
Co3nanue TO3HABATEIBHBIX KPOCCBOPJAOB M JIPYTMX HHTEPAKTUBHBIX
ynpakHeHuid Ha LearningAps.org wiu MyTest.

3. DKcnepuMeHTaIbHbIE OCHOBBI XMMUM

3.1 Bewecmea. Ilpuemul odopawenusn c eeujecmeamu.
N3yuenne mpaBWJI TEXHUKH O€30MACHOCTH, NPEAYNPEKIAOIMMUX U
3anpemaronux 3HakoB. IlepBas momomib. [IpoTuBOMOXKapHBIE CpeacTBa
3aIUTHI.
3HaKOMCTBO C BEIIECTBAMH, BCTpEYAIOLUIMMHUCA B OBITY: HOAHAs HACTOMKA,
MeIb, AJIOMUHUWA, COJIb, MHUILEBAas COJA, JUMOHHAs KHUCIOTa, YKCYyCHas
KHACTIOTa, BOJAA, MEAHBIM Kymopoc. OTiuyue BEmeCTB MO0 (PU3MYECKUM
CBOMCTBaM: arperaTHOE€ COCTOSIHME, LBET, 3amaX, BKYC, PacTBOPUMOCTb.
[IpaBuna xpaHeHus BeHIeCTB B J1a0OpaTopuu. TOKCHYHOCTH BEIIECTB JIS
KUBBIX OPraHU3MOB OIpPEAEISIETCd WX XUMHUYECKUMU CBOWCTBAMH, WX
CIIOCOOHOCTBIO BCTYyNaTh B XUMHUYECKHE peakiuu. [IposBieHUs] TOKCUYHBIX
BEIIECTB y UeJIOBEKa: XUMUUYECKUN 0KOT, pa3ApaKeHUE CIU3UCTHIX 000JI0UYEK,
KaTap JbIXaTeJIbHbIX MYTEH, aJNIEPrUYEeCKUE PEaKIUU, OCTPbIE JEPMAaTHUTHI,
KaHIIEPOIr€HHOE JIEMCTBUE, MOPAXKEHUS OPraHoB, BO3MOYKHOCTH JIE€TAIbHBIX
ucxojoB. [IpaBuna orGopa BemiecTB (TBepAbIe, MOPOIUTKOOOPA3HBIE, KUIKHUE,
BOJHBIC PACTBOPBI, 0CO00€ BHUMAaHHE — pabOTa TOJIBKO C MaJLIMH 00beMaMu
BEIIIECTB).
Tecm Ha ocHOBe 3amaHuWii U3 OTKpbiToro 6anka ®OUIIN (pasmen «MeTombl
MTO3HAHUS»)

3.2 Ilpasuna 6e3zonacnoii pabomot npu nposedenuu 3xkcnepumenma. Texnuxa
aadopamopHvlx padom.
3HaKOMCTBO C J1abOpaTopHBIM O0OpYJAOBaHHMEM: CTEKJISHHAs IOCya
(XMMHUYEeCKHe CTaKaHbI, KOJOBI, BOPOHKH, JCITUTECIbHBIE BOPOHKH, MEpHas
MOCyJia), BECHI, IITATUBHI [JIsi TPOOWPOK W MPUOOPOB, HATrpEBATEIHHBIN
npudop-crnupToBKa, papdoposas nmocyna (BelmapuBaTelbHbIC YalllKW, TUIJIH,
CTYNKH, ITATENIN) U JP.
beszonacHast pabota co cTekioM, MpoOKamMu (AEMOHCTpalusi Pe3KH
CTEKJIIHHBIX TPYOOK, MX HarpeBaHus JJisl U3BMEHEHUs POpPMBbI).
IIpaxmuyeckas uacmeo.
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COopka mnpubopa nisi monyudeHusi ra3oB. [IpoBepka Ha TrepMETUYHOCTb.
3akperieHre ero Ha mraTuBe. PucyHok npubopa npu nomoinu tpadapera.

3.3 Hazpesamenvnuvie npuoopbol.

CnuproBka. ['azoBas ropenka. Ilnutka. Bopsnas Oans. Hasnauenue
HarpeBaTeIbHbIX MTPUOOPOB.

N3ydeHne cCnupTOBKU: COCTABHBIE YaCTH U UX (PYHKIIUS.

["oproyee TOIIMBO JUIsl CIMPTOBOK: THIIOBBIN cIUpPT. OCOOCHHOCTH peaKIuu
TOpPEHHUs: BbIAENEHUE Tera U cBera. Cyxoe roprouee

[IpaBuna HarpeBaHusi MPOOUPOK C BOJHBIMHU pacTBOpaMHu (MpeBapUTEIbHBIN
POrpeB BCEH MOBEPXHOCTH, OOsA3aTEIbHBIA HAKJIOH MPOOUPKHU, OTBEPCTHE
OPOOUPKHU «OT ceOs», 3aKpeIuIeHne JepKaTelis MpoOUpKH).

Hcnonw3oBanue TUTIICH NP NMPOKaIWBaHUU BellecTB. HazHaueHue onepanuu
IPOKATUBAHMUS.

IIpakmuueckas uacme.

N3yuenne miamenu. PucyHok miameHu.

CbOopka mpubopa s BbIIApUBaHUs CcOMM  (KOJBLIO HAa  IITaTHUB,
BhITIApUBATENIbHAS Yalllka, BOJHBIA pPAacTBOP COJIM, CIUPTOBKA). PuUCyHOK
npubopa npu nomoiu Tpadapera.

3.4 Yucmoie eewgecmea, ocooo uucmole eewjecmea. Ilpumecu. Cmecu.
CrocoObl  OYMCTKM BEHIECTB OT TpUMEced U pa3JeleHus CcMeceil.
OunprpoBanue. Ileperonka. Kpucramnumsauus. PasaeneHune ¢ MOMOIIBIO
MarHuTa, JeIUTENbHON BOPOHKHU
IIpakmuueckas uacme.
| BapuaHT: cMeCh pEYHOI0 MECKa U caxapa.

2 BapUaHT: CMECh PEYHOI0 MECKA M MOBAPEHHOM COJIU.

CocTtaBUTh  CX€My  IOCJIEAOBATEIbHOCTH  omepanuii  (pacTBOpeHUE,

¢unbTpoBanue, BbinapuBaHue). CpaBHUTH M OOCYAMTH PE3yJdbTaThl ABYX

BapuaHToB. OOpaTuTh BHUMaHHWE Ha CMECh caxapa M Tecka (y HEKOTOPBIX

Yallkd MOKPBUIMCh KOPUYHEBON Maccoii), Ha BaXKHOCTh YCIOBHUI MTPOBEACHUS

AKCHEPUMEHTA, B JAHHOM CITy4ae Ha CBOEBPEMEHHOE MPEKpaIleHUE HarpeBa.
3.5 Memoowl no3nanus ¢ ecmecmeo3Hanuu.

HaGmonenne. DxcniepumeHT. MoieanpoBaHue.

YcnoBust mpoBeneHUsT HAOMIOACHUS KAaK OCHOBHOTO METO/AA TO3HAHUS.

MBICTIUTENBHBIA W PEANBHBIA JKCIIEPUMEHT. YHUBEPCAIbHBIE 3HAHUSA

YeJI0BeUYeCTBA Ha OCHOBE HaOmMoIeHNs. DU3NUECKUE U XUMUYECKUE SIBJICHHUS.

lIpakmuueckas uacme.

bpoyHOBCcKOe nBMXKEHUE MO MUKPOCKOoM. OOHapyKeHHE KUpa B CEMEHaxX

noaconHeunnka. OOHapykeHHe Kpaxmana B kaprodene. OOHapykeHHE

YTJIEKUCIIOTO ra3a B BbIJIbIXaeMOM Bo3ayxe. JlobaBieHue IMMOHHONW KUCIIOTHI

B yail. OgopmiieHne paOOThI.

Ha3Banwne onbita Kak BrImoHsIm Yrto nalmromann
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OO6paTuTh BHUMAaHHE Ha MPAKTUYECKUE 3aJaHUS MPOUUIBIX 3aHATHM.
AKIIEHTUPOBATb, YTO METO]T HAOJIIOICHUSI — OCHOBHOM METO MO3HAHUS.

3.6 Booa. Pacmeopwvi. Mopckasa u npecnasa 6ooda. buonozuueckue yincuokocmu:
KpoBb, JinMda, KICTOYHBIH COK. OKOJOTHMYECKHE TMPOOJIEMBbI  BOJBI.
DNEeKTPONPOBOJAHOCTh KaK CBOWCTBO pPAacTBOPOB 3JEKTPOJUTOB (IpaBuUIia
0€30MaCHOCTHU € IEKTPONPUOOpAMHU).

IIpakmuueckas uacme.

Onpenenenue € MOMOLIBIO JJIEKTPONPOBOJHOCTA PACTBOPOB: B KAaKOM
XUMUYECKOM CTaKaHe HaxXOJWTCS JTUCTWIIMpOBaHHAs Bojaa. JlaHel Tpu
pacTBopa: pacTBOp MOBAPEHHOM COJIM, pACTBOpP caxapa, ITUCTWIIIIMPOBAHHAs
Boaa. OcdopmieHue paboThl.

HazBanue pactBopa Uro HabI0/1aeM (3aropaercs
JIAMII0OYKa UJTU HET)

Kak pacno3naTh: B KakoM CTakaHe — JUCTWJUIMPOBAHHAs BOJa U PACTBOP
caxapa. JlomKHBI TIPEMIOKUTH JIBa CIOCO0A: OPraHOJENTUYECKUH U
BBITTAPUBAHMUE.
[Ipoext «M3rotoBneHne caMoOJeIbHOTO Mpudopa ISl  UCCIICIOBAHUS
ANEKTPONPOBOIHOCTH PACTBOPOB)

3.7 Maccosaa oOona pacmeopeHHO20  eeuiecmed, UIU  NPOUECHMHAA
KOHUEeHmpayus euiecmaeda 6 pacmeope.
B3pemmBanue. PasHoBecwl. HaBecka. MepHas mocyna (MEpHbIE CTaKaHBbI,
KOJIOBI, IIUJIUHJIPHI).
IIpakmuueckas uacme.
[IpuroroBieHne pacTBOPOB MOBAPEHHOM COJIM 3aJJaHHON KOHIIEHTPALIUU.
[IpuroToBieHNE MUMYYETO HATTUTKA U3 MUAIIEBOU COJbI, IUMOHHOW KHCJIOTHI,
caxapa M acKOpOMHOBOW KHCJIOTBHI: Ka)ias TpyIa ONpeessieT KOJIUIeCTBO
BEIIECTB Ha cBoe ycMoTpeHue. CpaBHEHHE U 00CYXJI€HHE MPUTOTOBIECHHBIX
HAIMUTKOB C T.3p. BKyca, (hukcanuu HaOmogaemMbix 3G(HEeKToB, pacueToB WM
BBIMIOJIHEHUS «HA I1a30K», SKCIEPUMEHTAIbHON KYJIbTYPBHIL.

3.8 Hacvluiennule u nepecvlujeHHble PACMEOPbL.
Memoouka evipawgusanua kpucmannos. Monoxkpucrai. Kpucramnmmueckue
npy3bl. UTO Takoe «3aTpaBKay.
JleMOHCTpanus NEPECHIIEHHOTO PACTBOPA alleTaTa HATPUSL.
lIpaxmuueckas yacmo.
[IpuroroBiieHNE HACBILIEHHBIX U NIEPECHIIIEHHBIX pacTBOPOB. [Ipurorosnenue
BOJIHBIX PAacTBOPOB MEJHOTO KyIlOpoca, XJOpHWAA HATpHUs, C€axapo3bl I
BBIpAlllMBaHUsl KPUCTA/UIOB. BhIpaluBaHue KpUCTAUIOB M3 PacTBOpa
KaMEHHOW COJIM W HOJUPOBAHHOW COJIM: €CTh Ju pasHuua. [louemy s
BBIpAlIMBaHUSl KPUCTAJJIOB KaMEHHasl COJib JIydllle, YeM HOJMpPOBaHHAS.
[TonydyeHne OKpalIeHHBIX KPHUCTAUIOB COJIM C MCIIOJIb30BAHHEM MHUIIEBBIX
KpacuTenend. BplpaminBaHWEe KPUCTALUIOB MENHOIO KYNOpOca W3 BOJHO-
CIIUPTOBBIX PACTBOPOB.
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4. 3HakoMHUMCS ¢ MUPOM HAHOYACTHI

4.1 Mooenuposanue. Monenu B ecrecTBo3HaHUM (TI00yC, KapThl, puznueckue
MO, OUOJOTUYECKHE MYJSKH, KpHUCTANIMUECKue peleTku). Mopaenu
aTOMOB U MOJICKYJI B XUMUHU.

IIpakmuueckas uacmeo.
N3roroBnenue wmonene MOJIEKYJ U3 TMOJPYYHBIX CpeAcTB. Pabota
BOOOpaXeHUsI.

4.2 Cmpoenue eeuwtecmea. Pazmepot uvacmuy. Hanouacmuuyul.

IIpoexmnas 3aoaua Ne 1. Kak y3HaThb NpUMEpHbIE pa3Mepbl BUTAMUHHOIO
npaxe «YHIeBUT», «PeBUT», yIMakOBKHM KOTOPBIX PACIOJIOKEHBI y Bac Ha
CTOJIaX, HE OTKphIBasi OaHOYEK.

Ilpoexmuas 3a0aua Ne 2. Y Bac Ha cTOnax HaxoAdTCs MEPHBIA LIMIUHID,
Kos10a C BOJIOM, BEChl PHIYAKHOTO TUIIA ¢ HAOopoM pazHoBecoB. IIpennoxure
CrocoObl  OMpeNeseHUus] pa3MEPOB  MOJIEKYJ BOJbI (IPAKTUYECKUH U
TEOPETUUYECKUI).

Bonpoc: OtHocuTCs 1 MoJieKyJia BoJbsl K HaHoyacTuiam? Ilouemy BuUpychl
Ha3bIBAIOT HAHOPOOOTAMU?

4.3 Konnouousle cucmemvl: nouea, 2iuHd, NPUPOOHbIE 600bl, 6030yX ObIM,
MuHepanvl, X1ed, MOJI0KO, MAcio, Kpoewv...Konnouonvie u ucmunuwvie
pacmeopwt. Ontuyeckue cBoiicTBa: «ddext Tungans», «siBICHUE
UCKpsUXcst  cioeB».  KosulomgHble  4YacTUIbI ©W WX pa3Mephl.
Oxcnepumenmanvuasn 3adaua Ne 1. Ha cTonax: nmazepHasi yka3zka W Ja3epHBIH
(oHApUK C KPACHBIM JIy4OM, JBAa XUMUYECKUX CTAKaHA: B OJJHOM 3aBapeHHBIN
MaKeTHK 4asi, B IpyroM — yucTas Boaa. [Ipomycture iayd nazepHoro oHapuka
yepe3 cTakaHbl. B KkakomM cTakaHe, MO-BalleMy MHEHHUIO, HaXOJHUTCS
KoJutonaHas cuctema? Ha ueM oCHOBBIBaeTCs Ballle MPEIoIoKeHUE?
Ixcnepumenmanvras 3adada Ne 2. BaMm BbIJJaHBl pacTBOPHI alleTaTa CBUHIIA
Pb(CH3;COO), wu wmommma kamus Kl, mratuB ¢ npoOUpKamu, CIHPTOBAs
ropenka, mpooupkoaepkarens. B mpobupky Haneiite 2 mu pactBopa Kl
(BeicOTON 2 cM) m 3arem mnpwieite 2 wmi pactBopa Pb(CH3COO),
OO6pasyercs xenTelii ocagok. Harpeiite nmpoOupKy 10 pacTBOpPEHHS OCaIKa.
3areM oxyaauTe MPOOUPKY OKOJIO 2-3 MUH U MIOMEIIAEM B COCY/l C XOJIOTHOM
neasHOM Bojoi. Uto Habmromaere? UTO MPOMCXOAMT MPU BCTPSIXUBAHUU
pooupKu?

Ntak, BBl TOABKO YTO OOHAPYXKWIM pa3IUUAE MEXKIAY HUCTUHHBIMU
pacTBOpaMy M KOJUIOMAHBIMU pacTBopaMu. B mociegHux Bbl HaOJroganu
nposiBiieHne ontudeckux dddextoB: «dddext Tunmans» (dxcm. 3amx. Nel) u
«SIBJICHUE UCKPAIINUXCS CI0eB» (IKCI. 3a1.Ne2).

Bonpoc: Kak goka3ate, 4TO MBUIBHBIM pAacTBOP SBJISETCS KOJUIOWIHOU
cuctemoii? (ITo paccesiHuio cBeTa B pacTBope -KOHYC Tunmas).

UTO mpoUCXOAUT €ClIh B MBUIbHBIM PacTBOp J00aBUTH MOBAPEHHYIO COJIb?
(ITpo3paunblii Opexlie pacTBOp pE3KO MYTHEET, O0pa3ylTcsi KpYIHbIC
XJIOIbSI). 3HAKOMCTBO C SIBJICHUSIMU KOATYJISILIUA U BHICAIIMBAHUS.
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IIpoexmnas 3aoaua Ne 1.]IBa yueHUKa IPUTOTOBHIIA CMECHh U3 PACTUTEIBHOIO
Macja ¥ BOJbL: J00ABUB MOJOBUHY 4YalWHOH JoxKu Macina B 200 M BOIBIL.
OnuH W3 HUX YTBEP)KIAET, UYTO MOJYyYEHHAss CMECh SIBISICTCS KOJUIOUIHBIM
pacTtBOpoM, a Jipyroi 3to orpunaer. Kro nmpas? CBOW OTBET WILIIOCTPUPYUTE
cHUMKaMu Ha MoowibHOM Tenedone. (I[IpaBbl 06a yuenuka. Bee 3aBucur ot
0COOEHHOCTEW NPUroTOBIEHHUS cMecHu. Eciu mpocTo pa3MemiaTe Macio B
Bojie, TO kKoHyc Tunnmans He HaOmionaerca. Eciu ke akTUBHO B30aiThIBATH
CMeCh B TEUEHHME HEKOTOpPOrO BpPEMEHH, TO CMECh MYTHEET M B TaKOM
pacTBOpPE XOPOLIO BHUJIEH KOHYC PACCESTHHOIO CBETA, TO €CTh IMOSBIISIIOTCS
MEJIKOAMCIIEPCHBIE YaCTHUIIbI Kaneaek Macia).

BriBOJI: KOJUTOUHBIE PACTBOPHI MOKHO OOHAPY>KUTh MO ONTHUYECKOMY TECTY
«ddext Tungans», KOTOPbIH 00HAPYKUBACTCS, €CIM KOJUIOUIHBIC YaCTHUIIBI
HE TPEBBIIIAIOT JUANa30H HAHOPA3MEPOB.

4.4 Memoowl u cpeocmea IMRUPULECKO20 UCCIE008AHUL.

Ha npeapinymmx 3aHsaTusX Bbl  BBIMNOJHSJIM  AKCIEPUMEHTAIBHBIE |
NpOeKTHhIE 3ajaund. Kak BbI JaymMaere, Kakue METOIbI HCCIICJIOBAHUS BbI
UCIIOJIb30BAIN?

1. HaGnrogenue. 2. DxcnepumenT. 3. M3mepenue. 4. CpaBHeHHe

BcnomauTe 3amanusi, IpoOCMOTPUTE CBOU 3aMUCH M MPOKOMMEHTUPYUTE UX C
TOYKM 3pEHHS] HCIOJIb30BAHHBIX METOAOB HCCieAoBaHUsA. Yem BB
MOJIb30BAJIUCH, YTOOBI PEUIUTH MOCTABICHHYIO MEpPE]] BaMU MPOOJIeMy.
llpoexmnas 3adaua Ne 1. Haiinute, 4eMy paBHa IJIOTHOCTh QJIFOMUHHEBOMN
(GoJIbru ¥ METHOM MM CTaJIbHOM OOJBAaHKHU HENPABUIILHON (POPMBI, KOTOpPHIE
JeXar Ha Bamux ctojax. et o0cyxnenue.

JIOJDKHBI TIPEUIOKUTh IUIaH PELICHHUs] 3TOW 3a7ayM, OINPENEIUTh KakHe
HEOOXOIUMBI U3MEPUTEIbHBIC TPUOOPHI JJIs1 PEIICHUS ITOM 3aa4H.
CpaBHUTH HalJIECHHOE 3HAYEHUE IJIOTHOCTH AJTIOMUHHMS, MEIU WU CTalIU CO
CIPABOYHOW BEJIIMYUHOM.

4.5 Kak cmenenv usmenbueHHOCMU 61uAemM HA 00w  NAOULAOD

conpuxacarwuuxca yacmuy. OObeMHbIE B3pbIBBI HA MyKOMOJIBHOM 3aBO/IE,
JIPEeBECHO-CTPYKEeUHOM Tipeanpusatun. [louemy Henb3s UCmoib30BaTh OCH3UH
IUISL pO3KUTa APOB. BCIOMHUTH «UTO TaKO€ IUIOMIAbY», «EIUHULIBI H3MEPEHHUS
TJIOIA I,
IIpoexmnas 3a0aua Ne [. Y Bac Ha cToJax HaxXoIsATCs nuOO0 Kyomk PyOuka,
b0 MaleHbKas ymakoBKa caxapa-padwunanma. Haiiaure miomans menoro
KyOWKa 1 OOIIYIO IUIOMIAb 9 MabIX KYOMKOB, U3 KOTOPBIX COCTOUT OOJIBIION
KyOWK; WM IIeJION YMaKOBKH caxapa W OOyl IUIONIaJbh BCEX KYCOUYKOB
caxapa B ymakoBke. CpaBHUTE 3HA4YeHUS IUIOMIAAM IENOW (QUrypsl u
cymMMapHoO#l mmromaau ee dacrei? Kakyio 3aKkOHOMEpPHOCTb MBI MOXKEM
Ha0I01aTh?

4.6 Hanooovekmovt u 00yCci06/1€HHOCHb UX YHUKAILHBLIX CE0UCME PE3KUM
yeeauuenuem naouwa0u n06epxXHOCmuU Yacmuy: HAHOYACTHLIbI, HAHOIUICHKH,
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HAaHOBOJIOKHA, = HAHOTPYOKM, HAHOLIAPUKHU, JEHAPUMEPBI,  LICOJIMUTHI,
KBaHTOBBIE TOUKH.

IIpoexmnas 3aoaua Ne 2. Yxo nocsa umeer anuHy 12-13 MM, a yactuna
marHetura Fe304 — 20 uMm. YBenuubte ux B 1 mwumapn pa3. C kakumu
o0BeKTaMHU BBl Tenepb Oynere ux cpaBHuBaTh? Kakue ¢puznueckue BeTUUNHbBI
M3MEHSIOTCS TPU U3MEHEHUHU JIMHEHHBIX pa3MepoB?

IIpoexmnas 3a0aua Ne 3. Ckonbko nucToB Oymaru A4 BOWAeT B CTakaH
oovemom 100 mu1?

Kaxnoit rpynme BblaHbl JUCTBI Oymarn A4 M XUMUYECKHUE CTaKaHBI
ooveMom 100 mu. Kaxknast rpynna uiier oTBET Ha 3TOT BOMPOC.

[Ipennaraem Mmomolb: COMHUTE JUCTHI B KOMOK. CKOJBKO KOMKOB Oymaru
BOIIUIO B OJJUH CTaKaH?

Haiigute mmomans otaensHoro sucra A4 u  IUiomiajb MOBEPXHOCTH
XUMHYECKOro crakaHa. Halaute cyMMapHylo mioniaab KOMKOB Oymaru,
HaXOASIINXCA B CTakaHe?

JlenaroT BBIBOJ: OHA OKa3ajach 3HAUMTENIHHO OOJIbLIE MJIOLIAAN OBEPXHOCTH
CTaKaHa.

Kakum 006pa3om Mbl yBEIUYWIN CYMMapHYIO TUIOHIAAb TOBEPXHOCTH Oymaru?
(YMeHblIeHHEM 00bEMa OTHOTO JINCTA)

4.7 Hanoodvekmovl u 00ycn1061€HHOCHMb UX YHUKAAbHBIX CBOUCME PE3KUM

yeeauueHuem naouaou nO6EePXHOCHU Yacmuy; HAHOYACTUIIBI, HAHOTICHKH,
HAHOBOJIOKHA,  HAHOTPYOKH,  HAHOWIAPUKH, ACHAPUMEDPHI,  IICOJHUTHI,
KBAaHTOBBLIE TOYKH.

Ilpoexmnasn 3a0aua Ne 4. Haiinute molmaab CBOCH udeperHod KOpPOOKH M
CpaBHUTE €€ C IUIOMIAJbI0 MOBEPXHOCTH OOJBIINX TMOJYIIAPUN W YeperHOM
KOpoOKH, eciu S(kopa 6.11.) = 2500 cm? . S(u.k)=4nr’/2, rue r=C/2m.
OObsicHeHHWe: OoJibllIasi  ITUIOMIAAb OOJBIIMX MOJyIIapui  OOBICHAETCS
HAJIMYHEM MHOTOYHCIIEHHBIX CKJIAO0K.

Oxcnepumenmanvuas 3adawa. Ha cromax HaxXxomsdTcs  CTajdbHas KHOIIKa,
YKEJIE3HBIN TBO3/lb, KYCOYEK MEIHOM IMPOBOJIOKU, MEJIHAs CKpEIKa, TPaHyJbl
QTIOMHHMS W ITMHKA, IITaTUB ¢ IpOoOMpKamu, coisHas kucioTa. ITomecture
MPEVIOKEHHBIC TeJla Ha JTHO MPOOHMPOK M JTI00ABBTE 3aTEM COJISHYIO KHCIIOTY
(BbICOTA CTOJI0A KUJIKOCTU MPUMEPHO 1,5¢m).

Onumurre, 94TO BBl HAOIIOAACTE B KXKI0U U3 TPOOHUPOK.

3HAKOMCTBO C JICKTPOXUMHUUYECKUM PSJIOM HAMPSIKEHUI METAJIJIOB.

HasBanue oObekTa HazBanune Yro Habmaromaem | JleBee min
MeTaia, n3 TpaBee
KOTOpPOTO OTHOCHUTEIBHO
claeiaalH OOBEKT H, B 31/xum
pAany

BriBOI: ¢ KMCITOTOM B3aUMOAEUCTBYIOT METAILIBL: ..........
C KMCJIOTOM HE B3aUMOJICMCTBYIOT METAJUIBL: . .......
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- 3aganue no yueOHuky M.A. AXMeTOBa: 03HAKOMbTECh C TEKCTOM Ha c. 13.
- C KkakuM BBl CTOJKHYJIHMCh HpoTuBOpeuneM?  Meap u cepeOpo B
HAaHOCOCTOSIHUSIX CIIOCOOHBI B3aMMOJEHCTBOBATh C KUCIOTAMH. YBEIUUYCHHE
TJIOLIAAN MTOBEPXHOCTH PEArupyIoOUIUX YacTHI] BIUSET HE TOJbKO Ha CKOPOCTh
peakiuu (0ObeMHBIC B3PBIBbI), HO U HAa XapaKTep XUMUUYECKUX CBOMCTB.
IIpoekT «B nmouckax KOJUIOUIAHBIX PaCTBOPOB»
5. XuMmus Ha CTPaKe 310POBbSI.

5.1 Hoo. Boszonka iiooa. Hoo uz anmexu.
IIpakmuueckas uacmeo.
WzroToBiieHne MoJenM MOJIEKYNIbl Hoja. OnekTpoHHas, Trpaduyeckas
dbopmyna Hona
[IpoexT «OOHapykeHHue Kpaxmaia B IPOAYKTaX MUTAHUS.

5.2 «Mapzanyoeka». Ilepmanzanam kanua. Maprasen, W €ro CTENeHU

OKHCIICHUSI

IIpaxmuueckas uacmeo.
Omnpenenenre MacCoBOM 10JIM KUCIOPO/Ia B MOJIEKYJIe IepMaHTaHaTa Kajius.
PacueT oTHOCUTENBHON MJIOTHOCTH KUCIOPOa IO BO3AYXY.
COopka npudopa 1151 TOTyYeHHUsT KUCIOPO/ia METOI0M BBITECHEHUS BO3/1yXa.
OKcrHepuMeHT: cOopka mpubopa I pas3lioKEeHHs IepMaHraHaTa Kayus.
KauecTBeHHas peakuus Ha KUCIOPOA.
[IBeTHBIE peakIMU C MEepMaHraHaTOM Kaius (Harp., MepMaHraHaT Kaius |
cynbhuT HaTpus, Ap.)

5.3 Ilepexucey 600opooa. Ceoiicmea u npumeHeHUe HEPOKCUOA 6000pOOa.

CreneHb OKUCIEHHS KACIOPO1a B MOJIEKYJIE MIEPOKCHUIA BOJAOPOA.

Peakuus pasznoxenus nepokcuaa Bogopoaa. Kak npoBectu SKCIEpuMEHT.
Karanuzaropsl. Oxcun mapranna (1V), depmeHT kaTtamaza — KaTaau3aTopbl
pEeaKIu pa3IoKEeHHUS.
IIpakmuueckas uacme.
Oxcupa mapranma (IV): Hanucars GpopmyiTy BEIIECTBa M ONPEIEIUTh CTEICHb
OKHUCIICHUS.
Tpu npobupku, B KaxAol HAXOAUTCS HECKOJIbKO MJI alTeYHOW MEePEKUCH
Bojopoza. Bo BTopyto u TpeThbio NpOOUPKU MOMECTUTE COOTBETCTBEHHO OKCH/T
mapranmna (IV) (Ha KoHUMKe IMATENs) W CBEXEHATepThI KapTodens (Ha
KOHYMKE IITaTeNs).

Homep npobupku | Uto nobaBuim Uto HabmM0/1aEM

HarmmcaTh ypaBHEHHE peakiuy ¢ 0003HAYSHUSIMH YCIIOBHM €€ TIPOTECKaHHUS.
[Ipoucxonutr nu peakuust B nepBoil mpodupke? Ilpenmoxure npubop st
MOJTy4EeHHUS BOJOPO/Ia MPH Pa3I0KEHUH MEPOKCHIA BOJOPOIA.
5.4 Ayemuncanuyunosean kucinoma. Ackopounoeasa kucioma. KucioTHOCTb
cpeabl. pH — uHAUKATOPHI CBOMMH PYKaMH.
Ilpakmuueckas uacmeo.
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Onucanue buznyeckux CBOMCTB. [Ipurorosienue pacTBOPOB
AUETWICATTMIUIOBOM M aCKOpPOMHOBOM KuCHOT. JIeHCTBUE WHIMKATOPOB
(benondranenna, 1akMyca U METUJIOPAHKA) HA UX PACTBOPBI.

VHJMKATOPbI AlLeTWICATNINIIOBAs AcKOpOMHOBAsI KUCIOTA
KHCJIOTA

®denondranenH

Jlakmyc

METHJIOPAHXK

[Ipurorosiienne oTBapa KpacHOW KamycThl. HaOmioneHue u3MEHEHUs IBETa
OTBapa B pa3HBIX pacTBOpax (YKCyCHas, JIUMOHHAas, aCKOPOMHOBAsI KUCJIOTHI,
MOBApE€HHAs COJIb, Ta3UPOBAHHAsl BOJA, HAIIATHIPHBIN CHUPT, MHIIEBAsI COAA,
pPacTBOp MbUIA U CTUPAJIBHOTO TIOPOIIIKA).

B3aunmopelicTBue ackopOMHOBOW KUCIOTHI ¢ HogoM. Borpoc: st kakux 1enei
MOXHO HCIIOJIb30BaTh ATy peakiuio? (s oOHapyKEeHHS acKOpOMHOBOM
KHUCJIOTHI B IPOJIYKTAaX MUTAHU).

1 pearent 2 peareHT Urto HabmromaeM mOpu HX
acKopOMHOBAas Hox B3aUMOJIECTBUH

KHCJI0Ta

dusznueckue dusznueckue

CBOMCTBA: CBOMCTBA: .........

5.5 «3enenkar

unu Opuniuanmosslit  3enensviii. l[BeT MOPOIIKOOOPA3HOTO
OpUIUTMAHTOBOTO 3eNieHoTo0. [IpakTHyeckoe 3HaYeHUE U MOJTyYeHHE.
IIpakmuueckas uacme.

dusndeckrue CBOMCTBA OPHILTMAHTOBOTO 3€JICHOTO

Kak pgoka3aTh TONTUHHOCTH OpWILTMAHTOBOTO 3ejeHoro. [IpoBenenHue
MOCIIEIOBATENIbHBIX PEAKIIUN B OJHON MPOOUPKE C OPUIITMAHTOBBIM 3EJICHBIM
BHayaje B MPOOUPKY 100aBUTH KOHIICHTPUPOBAHHON COJSTHOW KHCIOTHI, a
3arem pactBopa mienodn NaOH. Odopmienne paboThl MO CBOEMY
YCMOTpEHHI0. 3areM  oO0CyauTh: Kak 3adUKCHPOBAIM  PE3yJIbTAThI
AKCIIepUMEHTa (M3MEHEHHUE 1[BETA, BHITIAJICHUE OCAJIKA).

[TpoexT «MOXKHO i UCTIONB30BaTh OPUIUTHAHTOBBIN 3€JICHBIN KaK UHIUKATOP
KHUCJIIOTHOCTHU CPEIbI»

5.6 «MblLo uyoecnoey: X03IMCTBEHHOE M TyaJICTHOE, KHUIKOE U TBEPJIOE.

lIpaxmuueckas yacme.

JlelicTBrE TakMyca Ha PaCTBOP MbLIA, PACTBOP CTUPAIBHOIO MOPOIIKA
(moKa3aTenbCTBO IIETOYHOrO XapakKTepa MOWIMUX cpeAcTB). M3yuenue
ATUKETOK TBEPAOrO0 U MKUJKOTO MbLIa (pa3ivuhe B XUMUYECKOM COCTAaBE).
PactBopenne Mblla B JKECTKOM UM JUCTHIIMPOBAHHOW Boje. Oddext
Tunpans.

[IpoekT «Mpu1oBapeHueE»

6. XuMus MUIH
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6.1 Caxap, kpaxman, yenniono3a — poOOCMEEHHUKU 2/IIOKO3bl.

Urto Takoe guaber. [nHMkeMHuecKUMW HWHIAEKC NPOJYKTOB MUTAHMUS.
XUMUYECKHE MOJICIACTUTENIN U UX KOBApCTBO.

IIpakmuueckas uacmeo.

OmnpeneneHue MPOAYKTOB C BBICOKMM TJIIMKEMHUYECKUM HHAEKCOM (pabota ¢
TaOJIUIICH ).

OrnpenensieM MOJACIACTUTENH: acriapTaM, copour .... (Paborta ¢ saTukeTkamu.
OnpIT:  B3aMMOJACHCTBHE  IIIOKO3bI ¢ ruapokcuaoM  meau (1),
CBEXKETPUTOTOBJICHHBIM.

UccnenoBanne W3MEHEHUsT COJEpKaHUS TJIIOKO3bI B  KPOBU  TOCIIE
cOanmaHcupoBaHHOTO oOema W mociae  ynoTpebnenust  dactdyna:
KUPHUCIIIKOB,YUTICOB, CIAIKUX Ta3UPOBAHHBIX HAMTUTKOB.

6.2 Antomunuii: eenuxkuit u yxucacuwiii. Ilouemy He cieayeT MOJIb30BaThCS
anmroMuHUEBOM Tmocynon? ConepHuk kainpuusa.  Ocrteonopo3. Meramisl
KOHCEPBHOM OaHKH.

IIpaxmuueckas paboma.

CroiicTBa amOMUHUSA ¥ 00JIaCTU MPUMEHEHUsI aTFOMUHUS Ha OCHOBAHHUH €TI0
cBoicTB (moBropeHue). CocTaBUTh TAOIUILY, KJIACTEP UIH CXEMY.
[IpoBeneHre XUMUYECKHUX PpEAKIMH, XapaKTEepU3YIOIUX aM(pOTepHbIE
CBOWCTBA COCIMHEHUM aTIOMUHUSL.

OmnpIT 1. ANFOMUHUN U COJISIHASI KACIIOTA.

OmnpiT 2. X5topuj alrOMUAHHS U TUAPOKCH] HATPHUS

OmnpiT 3. I'mapokcu adTtOMUHUS U COJISTHASA KUCIIOTa

OnpiT 4. ['mapokcua aTtOMUHUS U THAPOKCH]T HATPUS

Hasanwme onpita | Uto Habmomaem YpaBHEHHE XUMHUYECKOW PEAKIUH
BoBom: .............
[Ipoext «Ee BemuuecTBO — KOHCEpBHasi OaHKa: SKCIEPUMEHTAIBHOE

ONPEAECIEHUE METAIIIIOB.

6.3 VYkcycnaa kucaoma. CTONOBBIA YKCyC, YKCYCHAas JCCEHIHS, JIJsIHAS
YKCYCHasi KHCJIOTa: B 4eM pa3Huia. CBOHCTBA YKCYCHOM KHCIOTBI U €€
npuMeHeHne. PU3noNI0orniecKoe BO3ACUCTBUE KUCIOTBHI.

IIpaxmuueckas paboma.

CocTaBneHre TOHATHUMHONW CXEMBI: «4YTO 5 3HAO OO0 YKCYCHOM KHCIJIOTE»
(MHIUBUAYaANTBHO, TUOO0 B TpyMIE).

PacueT KoHIIEHTpaUy KUCIOTHI PU €€ pa30aBICHUH.

KucnoTHOCTE pacTBOPOB MUILIEBOM COABI M YKCYCHOU KHUCIIOTBI.

lNameHne nuIeBoi COAbl YKCYCHOW KUCIIOTOM: PU3HAKA XUMHUYECKOU
peakiuu (BbIACICHUE Ta3a, PE3KOE YBEIMUYEHUE 00beMa PEaKIIMOHHONW CMECH).
[ToBTOpPUTH peakinio rameHus CoJbl C UCHOJb30BAaHUEM MHAMKATOpa (Hamp.,
OoTBapa KpacHOKOYAaHHOW KamycTel). [Jlns yero HeoOxoaumo  ObLIO
MIPUMEHECHUE UHIUKATOpa?

OO6paTuTh BHUMaHUE, YTO BBIJICJICHHUE ra3a 4acTO COMPOBOXKIACTCS
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YBEJIMYEHUEM 00beMa peaKIIMOHHON cMecu. Kakue Mepbl Ipe1oCTOPOKHOCTH
HY>KHO COOJIOAATh NPH MPOBEACHUHN TAKUX PEAKIINil?

6.4 «Conenasa nawa scuznovy (MOBapeHHas COJb, MOTAIl, MIyTaMaT HATPUA.......

riiaybepoBa coJib, MEJIHBII KyNopoc...... )

IInmesass coma, NmUTbEBas COJA, KaJIbLUMHHUPOBAHHAS COJA, KayCTHUYECKas
COJla: OJJMHAKOBBIE WJIM Pa3HbIE BelllecTBa. KauecTBEeHHbIE peakU B XUMUH.
IIpaxmuueckas paboma

OnpenenuTh: Kakoe W3 BellecTB (MUIIEBas coAa, KaycTUYeckas Ccoja,
KaJbIUHUPOBAHHAS COJIa) SBISIOTCS COJISIMU YTOJIBHON KUCIOTHI.

OmnpiT 1. [lelicTBUE MHAUKATOPAMH.

OmnpbiT 2. JleiicTBUE HA pacTBOPHI MUIIEBOM M KAyCTUUECKON COJIbI YKCYCHOM
KHUCJIOTBI

HazBanue onbiTa Yrto HabOmIr01aEM BriBonx
BreiBOI: ..........
[IpoBeneHue OMBITOB MOATBEPKAAET, YTO IHUILEBAS COAA, KAIBIWUHUPOBAHHAS
cojla — 9TO coiM ciabod yrojapHOM KHCJIOTHI, a KaycThueckas coja —

pacTBOpUMOE OCHOBAHUE.
OO6cynuTh, Kak J0Ka3aTh ONBITHBIM IIyTEM, YTO MHINEBas COJa SBISETCS
KHUCJION COJIBIO.

6.5 Bpeo numpamoe: mu¢g wunu npaeoa. Ilonp3a HUTpPATOB: BaKHEHIIHE

MUHEpaJIbHbIE YI0OpEeHHUs Kak UCTOYHHUK a3ora. KpyroBopot azorta. [louemy
BEHEpPUHA MYXOJIOBKA MOEJAET HACEKOMBIX (TaK OHa BOCTIOJIHSET HEJOCTATOK
a3oTa B OOJIOTUCTHIX MecTax). HUTpaThl B KauecTBe MUIIEBHIX KOHCEPBAHTOB.
Kakue npeBpanieHus NpoucXoasiT ¢ HUTPaTaMu B OPTaHU3ME YelloBeKa. A30T
U €ro CTETNIEHU OKUCIICHUS.

IIpakmuueckas uacme.

Ornpenenenue MaccoBOM J0JIM a30Ta B KaJIMTHOM, HATPUEBON U aMMOHUNHHON
cenutpe. BeiBoa: kakoe u3 HUX OoJiee IIEeHHOE a30THOE y00peHue.

[IpoexT «Bnusame a30THBHIX YI0OpEHU HA POCT CaXKEHIIEB (acoImy.

/. Pabora Hax npoekTamu — S 4

6.
7.
8.

9.

Oman evlbopa memol, NOCMAHOBKU YelU, 3a0ay UCCAe008AHUSL .

Oman 8v108UIHCEHUS 2UNOMESDL.

Oman  naanupo8amus nymu  OOCMUICEHUs yeaell  UCCIe008amenbCKUux
(npoekmuwix) pabom u 8b100pPa HEOOXOOUMO20 UHCTPYMEHMAPUSIL.

Oman nposedenus YyuebHO2O0 UCCIe008aHUs (NPOEeKMHOU pabombl) ¢
NPOMENCYMOYUHIM — KOHMPOAEM 3d X0O0OM GbINOJHEHUS U KoppeKyuell
Dpe3yIbmamos.

10.9man ogopmnenus, npeocmasienus (3auwumol) NPOOYKMAa NPOEKMHOU

pabomul
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1
KpurepunanbHas Ta01MIa OLEHKHU MPOEKTA

Kpurepuit ba30Bb1li ypOBEHb
1 Gann 2 Gaa 3 Gamna 4 Gaya 5 b6annos
S Yuenuk Yuenuk VYuenuk onucan | YyeHUk YueHuk
B TO/ITBEP NI 00BSICHUI CUTYaIHIO U 000CHOBaI IPOAHATIM3HPO
°E’ E MIOHUMAaHHE MPUYWHBI, 10 yKazall CBoH niealbHyI0 BaJI CUTYaIINIO
g 5 poOIeMBlI, KOTOpPBIM OH HaMepeHUs (>xenaemyro) U Ha3BaJl
- '8 copMyInUpOBaH | MPUCTYITUI K CUTYyalus IIPOTUBOPEYHE
=) HOW y4uTenem PELICHUIO MEXIy
= ) po0IIEeMBI, HICAIBHON U
=] v
= o C(?OpMyHPIpOBaHH peabHol
= s ol yuuTenem cUTyaluen
Q
]
2 =
=
® VYy4enuk Y4enuk ¢ Vyenunk VYyenuk VY4enuk
D
g HOITBEP M HIOMOIIBIO copMmyarpoBai | chopMyIHpoBa | HPEITIOKUI
‘§ ® HIOHUMaHHe YUHUTENS 3aJauH, 7 LeTb POeKTa | CIocod
s = LeJK | 337124 copMyarpoBal a/IeKBAaTHBI [IEIM | HAa OCHOBAHUH ybOenuThes B
§ IPOEKTA, 3a1a4H, MPOEKTA, po0IEeMBI, JOCTIKEHUH
- 5 copMyIHpOBaH | COOTBETCTBYIOIIM | ONPEACIeHHON C(bOBMyJIPIpOBa LEeH
£ 5 HBIX YYHUTEIeM € LIeIH TIPOEKTa COBMECTHO C HHOU
= 5 yUUTEeNIeM COBMECTHO ¢
S =
= YUHTEIEM
S ITocne Ilocne Yuenuk YueHuk ykazan | YueHHK
g 3aBepIICHUS 3aBepIICHUS BBICTPOWII B BpeMms, 3a(hKCHPOBaJ
z MPOEKTa YICHUK | MPOEKTa YIEHHK XPOHOJIOTHYECK | HEOOXOIUMOe pe3yabTaTHI
© pacckasai, 4To | ommcai ol IS TEKYILEro
e § OBLJIO C/IENaHO B | MOCIEIOBATENbHO | TOCIEN0BATENb | BBHINOIHEHHS KOHTPOJIS 32
2 e 2 xoze paboThI CThb U HOCTH chopMynHpoBa | COOTBETCTBHUE
=
g E § HaJl IPOESKTOM B3aUMOCBSI3b cOpMyIHpOBaH | HHBIX M
=z 2 o 3 TPENPHUHATHIX HBIE COBMECTHO | COBMECTHO C JEATEeITbHOCTH
§ S 5 = JEHCTBHIH C yuHTeIeM yauTeaeMm TUIaHy
= g = NEeHCTBHS TeHCTRHIH
©= A = (uari) (11aroB)

! lanmas cucrema oleHMBaHMS, npurstass B OOII OOO I'bOY COII Nel r. Hedreropcka, cocraBieHa COTTIacHO

METOIMYECKMM peKoMeHaanmsM u3 cOopauka Pummvana W.C., T'onydo I'.b., Ilepensirunoit E.A. «Ilopsmok

(dbopMmupoBaHus paszzena

«Cucrema OLCHKN JOCTHKCHUSA IUIAHUPYCMBIX PCE3YyJIbTATOB OCBOCHUA OCHOBHOM

00pa3oBaTeNFHON POrpaMMbI OCHOBHOTO 001IIeTro oOpa3oBanus». — Camapa. 2012.
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ITocne Ha stane Yyenuk V4eHuk ykaszan, | YdeHuk
3aBepILICHUS TUTAHUPOBAHUS JIETAJIEHO KakuM oOpazoM | ormcain
MIPOEKTa YUCHHUK | YYEHHUK OIHCall orrcal OH IIJIaHUPYET XapaKTepUCTH
% orrcan TPOIYKT, XapaKTepPUCTUK | WCIIONb30BAThH KU TIPOAIYKTA,
2 MIOTY4eHHBIN KOTOPBIH U TIPOJIYKTa, MPOIYKT C y4eToM
2 § § TIPOJTYKT TIpeoaraer BAXKHBIE IUISI €r0 3apamnee
§ s MOJIYYHUTh UCIIOIb30BaHMS 3aJJaHHBIX
25 KPUTEPHER
285 OLIEHKH
E ax IIPOAYKTa
VYyenuk VYyenuk Yyenuk VYyeHuk ykaszan, | Y4eHuk
yKa3blBaeT  Ha | yKa3bIBaeT Ha BBIJIEIIHI U3 Kakas CaMOCTOSITENh
OTCYTCTBHE OTCYTCTBHE 0003HaueHHBIX | MH(OpPMALHS O | HO Ha3BaJ
uHdopmanuu, KOHKPETHOH yuHuTeneM TOMY WU BUJIBI
BO BpeMs | nHdopmanuu Bo BOITPOCOB TSI UHOMY HCTOYHHKOB,
= BBITTOJTHEHHS Bpems W3y4EHUs], Te, BOIIPOCY, U3 KOTOPBIX
= TOrO JEWCTBHUs, | OOCYXIEHUS C nHpopmanmen TOCTaBJICHHOMY | OH IUIAaHHPYET
2, JUIL  KOTOPOTO | PYKOBOIHUTEIEM M0 KOTOPBIM HE | y4YHTENleM WIIN MOJYYUTh
& 9Ta o01ero mana obnayaer. CaMOCTOSITENIbH | MH(OpPMAIIHIO,
g uHpopmanus JIeATENLHOCTH B 0, HEOOXOMMa | PEKOMEH/I0Ba
5 HeoOxo/mma, paMKax MpoeKTa, JUISt HHYIO
g 3a7aBast 3a/1aBast BOIPOCHI BBINOJTHEHHST y4HTElIeM
= BOITPOCHI MPOEKTa
Yuenuk YueHUK U3JM0KWI | YUEHUK Ha3BaJl | YUEHHUK Yuenux
H3JI0KUIT TC (bpaFMCHTI)I HCCOBNAJICHUA B HHTEPIPETUPOB yKasall Ha
HOJIyYEHHYIO MOJTy4EHHON CBEJICHUSIX, aJl MOJy4EHHYIO | BBIXOJSIINE
z uHbopManuo unpopmanuu, cozepxampxcs | mH(opManuio B | U3 odiero
g KOTOpBIC B UCTOYHHUKaX KOHTEKCTE psina unu
g OKa3aJIiCh uH(pOpMaLHH, CoZIepKaHuUs POTUBOpPEYA
2 HOBBIMH JUISl HETO | NMPEIJIOKEHHBIX | NPOEKTa e apyr
£ WU 3a/all YUHUTENEM. Ipyry
© BOIIPOCHI Ha CBEJICHHSI.
E MOHMMaHHe
‘2
&
)
Yuenuk YueHuk npuBen Yuenuk VYuenuk cuenan | YUeHHK
BOCIIPOU3BEI puMep, MPEUIOKIIT WU | BBIBOJ czienan BBIBOJ
apryMEHTaLI0 | MOATBEPKJAIONM | MPEITPHHSII (npucoenuHmIC | (MPUCOETUHIII
1 BBIBOJI,  BBIBOZ, JEUCTBHS TIO s K BBIBOAY) HA | c1 K BBIBOZY)
o COZIEpJKaIecs] | 3aMMCTBOBAHHBIM | MPOEKTY, OCHOBE Ha OCHOBE
3 2 B U3y4EHHOM U3 HMCTOYHHKA OCHOBBIBASICh Ha | MOJIY4YCHHOH MOTY4EHHON
% % HCTOYHHKE nHpopmManun MOJTy4CHHON uHbOpMAIUH | HH)OPMALIN
z @ nHpOpPMAITIN nHpOpMAaLIH TpuBeN XOTs OBl | U TIpUBE]
_% i OJIMH apryMEHT | HECKOJIbKO
= g apryMEHTOB
o B WIA  JTAHHBIX
§ g JUIs €ero
b=t 9 TIOATBEPKICH
~ S _—

24



= Yyenuk B pabGore u B VY4enuk
= MPOAEMOHCTPUPO OTBETax Ha MIPOJEMOHCTP
g BaJI IOHUMAaHHE BOIIPOCHI T10 HpOBaI
o
o COJIEpKaHUs COJIEP>KaHUIO CBOOOTHOE
E BBITIOJTHCHHOM paboThI BIIaJICHUE
5 paboThI OTCYTCTBYIOT peIMEeTOM
Z rpyOble ONIMOKK | MPOEKTHOM
2 = JIeSITENbHOCTH
= (%]
£
wa
2
23
Z =
= R
S X
2
g8
=S
z 3
g2
=)
O =
e Yuenuk VueHuk Ha3Bal VYyeHuKk Ha3Bal | YUEHHK Ha3Bal | YUEHHUK
g BBICKa3aJl CBOE | TPYZHOCTH, C CHJIbHBIE crnabbie pUBEN
8 BIIEYATIIEHUE OT | KOTOPBIMHU OH CTOPOHBI CTOPOHBI PUYHHBI
= paboThI HaJ | CTONKHYJICS IpU paboThI HAT paboThI HAT yCIIeXOB U
% MIPOEKTOM pabote Hax MIPOEKTOM MIPOEKTOM Heyaay
g MIPOESKTOM (TpymHOCTEH)
B pabore Hax
MIPOEKTOM
2
=
(5]
S
=
=
o
&
=
=S
2 E
&S
S5
O =
Yuenuk Y4eHuK W3N0XKUI | YUYeHUK YueHnuk Yuenuk
B W3TI0KHI BOIIPOC C | M3IOXKWI TEMY, | H3JIOKWI TEMY, | H3JIOXKUI
2
£ 5 BOIIPOC ¢ | cobmoneHnemM BKITIOYAFOIILYIO BKITIOYAFOIIYIO TeMy,
= = COOITIO/ICHIEM HOPM HECKOJIBKO HECKOJIBKO HUMEIOIIYIO
)
2 : E HOPM ohopmiteHHs BOIIPOCOB C | BOIPOCOB C | CIOXHYIO
5 5 = oopmenus TEKCTa U | cobmoneHneM COOIFO/ICHIEM CTPYKTYpY H
g z 2 TEKCTa, BCIIOMOTATEIHHON | HOPM W TPaBWI | HOPM W TPaBWI | TPaMOTHO
=
E: = = 3a/TaHHBIX rpadukmy, oopmenns oopmiteHHs HCIIONB30Ba
=
ag s o0pasom 3a/TaHHBIX TEKCTa TEKCTa U | BCIIOMOTaTeNb
; = z o0pasrom BCIIOMOTATENbH | HBIE CPE/ICTBA,
= o
&= = o rpaduky,
& 2 2 3aaHHBIX
S = 00pasrom
Yuenuk Yuenuk Yuenuk Y4enue Yuenuk
BBICTPOWII CBOKO | BEICTPOHII CBOKO CaMOCTOSITENTBH | MCITONB30BAT aJICKBaTHO
peds B peds B 0 TIOJITOTOBIIT pa3iIgHBIe HCTIONB30BaJ
2 = COOTBETCTBHH C | COOTBETCTBHH C TUTaH BepOabHEIE HEBEpOATBHBI
5 E 5 HOpMaM# HOpMaMH BEICTYIUICHHS U | CPEACTBa € cpencTBa
g z = pycckoro PYCCKOTO S3BIKa, coOuroan KOMMYHUKAIIAA | HJIH
=
E: = = SI3BIKA, oOparmasich K HOPMBI TIOJIT OTOBJICHH
g g - z oOparmasich K TUTaHy, MyOITMIHOM b€ HATJISTHBIC
bl
; zE : TEKCTY, COCTaBJIICHHOMY C | pedd U MaTepHAaIbI,
&
= z E s COCTaBJIECHHOMY | TIOMOILIbIO periaMeHT TIPEIIOK CHHEI
&2 = 5 C TIOMOILBIO YUUTENS € yuuTeneM
O 2= s yUUTENA
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CogaepxaTelbHOE ONTUCAHHUE KAXKIOT0 KPHUTEPHS

Kpurepuii YpoBHH CPOPMHUPOBAHHOCTH HABBIKOB IIPOEKTHOM 1eATE1bHOCTH
bazoBbIii IloBE

Camocro- Pabota B 11€710M CBHIETENBCTBYET O CTOCOOHOCTH Pabota B 11€710M CBUIETENBCTBYET O CIIOC(
sITeJIbHOE CaMOCTOSTEIBFHO C ONIOPOi Ha TIOMOIIb PYKOBOIUTENS CTABUTh HAXOIUTh MYTH €€ pEelIeHHUsT; TPOIEMOHCT
npuodpe- mpo0ieMy U HaXOAMUTh MyTH €€ PEelICHUs; MPOACMOHCTPUPOBAHA | OMEPaLUsIMH, HABBIKAMH KPUTHYECKOTO M
TeHHMe 3HAHMIl | CIOCOOHOCTH MPHOOPETaTh HOBBIE 3HAHUS U/ OCBANBATh IPOJEMOHCTPUPOBAHA CIOCOOHOCTD Ha 3T
U pellieHue HOBBIE CIIOCOOBI JIEHCTBUI, JocTUraTh Oojee IrIIyOoKoro OCBaMBaTh HOBBIE CIIOCOOBI AEHCTBUH, 10C
npodJjem MMOHUMAaHHUS N3YYEHHOT O po06JIeMBbl
3HaHue [IponemMoHCTpHPOBaHO MOHUMAHWE COJIEPKAaHNUs BHITIONHEHHOH | [IpomeMoHCTprpoBaHO CBOOOHOE BiIa Ik
npeaMera pabotel. B paGote 1 B 0TBeTax Ha BOMPOCHI IO COECPKAHHIO OmmoOKH OTCYTCTBYIOT

paboThl OTCYTCTBYIOT TpyObIe OMIMOKH
Pery.lm- IIpoaeMoHCTpUpPOBaHbI HABBIKK OIPEAEIEHUSI TEMBI U PabGora TmareasHO CTUTAaHMPOBAHA U TI
THBHbIE TIAHUPOBAHHS PAOOTBL. CBOEBPEMEHHO MPOIiIEHbI BCE HE0OXO)
nelcTBus PaGota noBeneHa 10 KOHIIa U Mpe/icTaBIeHa KOMUCCHH; TIpE/ICTaBIICHHS.

HEKOTOPBIE 3TANbI BBINOJHSINCH TOJ KOHTPOJIEM U IIPHU KoHTpoJIb 1 KOppEKLHSI OCYIIECTBIISITI

NoJIEpKKe pykoBoauTess. [Ipu 3Tom mposBistoTCS

OTIEJIbHBIE DJIEMEHTHI CAMOOLIEHKH U CAMOKOHTPOJIA

oOydJaromerocs
Kommy- [IponeMoHCTpUPOBAaHBI HABBIKK O(OPMIICHHS TPOCKTHON Tema sicHO ompeziesieHa U MosicHeHa. Tekc
HHUKAHUA paboThl U MOSICHUTEIBHOM 3aIIMCKH, a TAKXKE ITOITOTOBKU MBICITH BBIP@XKEHBI SICHO, JIOTHYHO, ITOCJIE]

MPOCTON Ipe3eHTali. ABTOp OTBEYAET Ha BOIPOCHI

Pabota/coo01iieHre BhI3bIBACT HHTEPEC. A
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