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IosicHUTENLHAA 3aANNCKA

B 00yuenun xumum OOJBIIOE 3HAYCHUE MMEET SKCIEPUMEHT. AHAIU3H-
pys pe3yJIbTaThl MPOBEACHHBIX OMBITOB, yJalIuecs yOeKIaloTCs B TOM, UYTO TE
WU WHBIE TEOPETUYECKUE MPEACTaBICHUS COOTBETCTBYIOT WJIM MPOTUBOpPEYAT
peanbHOCTH. TOJMBKO OCYIIECTBIISISI XUMUYECKUNA SKCIEPUMEHT MOXKHO TpOBe-
PUTH JOCTOBEPHOCTH ITPOTHO30B, CACIIAHHBIX HA OCHOBaHUU TeopHuu. B mpoiiecce
HKCIIEPUMEHTAILHON pabOThl yUalrecs: IpUoOpPETaIOT ONBIT MO3HAHUS PeaTbHO-
CTH, SIBJISIOIIUNCS BaXKHBIM dTanoM (GOPMUPOBAHUS Y HUX YOCKICHUN, KOTOPBIE,
B CBOIO OUY€pE/Ib, COCTABIISIIOT OCHOBY HAYYHOT'O MUPOBO33PEHUSI.

Bueapenue obopynoBanusi nuudpooii nabopatopuu neHTpa «Touka po-
CTa» MO3BOJIUT KAaYECTBEHHO HW3MEHHUTH Mpolecc oO0yudeHus xumuu. Kommue-
CTBEHHBIE JKCIEPUMEHTHI TMO3BOJIAT MOJYy4YaTh JOCTOBEPHYIO HHGOPMAIMIO O
MPOTEKaHUU TEX WM MHBIX XMMHUYECKUX Tpolleccax, O CBoMcTBax BemlecTB. Ha
OCHOBE TOJIYYEHHBIX HKCIIEPUMEHTANBHBIX JaHHBIX 00y4aeMble€ CMOTYT CaMO-
CTOSITEJILHO JIeJaTh BBIBOJIbI, 0000IIATh pe3yJbTaThl, BBISBISATH 3aKOHOMEPHO-
CTH, YTO OJHO3HAYHO OYJET CIOCOOCTBOBATH IMOBBIIICHUIO MOTHUBAIIMU 00yYe-
HUS TKOJTHHUKOB.

Jlnst u3yueHus npeameTa « XUMHs» Ha dTane OCHOBHOTO o01ero oopaso-
BaHMS OTBOAUTCS 68 wacoB: 8-9 kimacc —68 yacoB (2 Jaca B HEACIIO).

Jlannasi oOpa3oBaTebHas MporpaMmMa 00ecredrBaeT YCBOSHUE YUAIIUMHU-
Csl BaXXHEUIIMX XUMUUYECKUX 3aKOHOB, TEOPUH M TOHATUN; (PopMHpyeT mpen-
CTaBJICHHE O POJIM XMMHUU B OKPYXAIOIIEM MUPE U JKU3HU yesioBeka. [Ipu stom
OCHOBHOE BHUMAHHUE YJEISIETCS CYIIHOCTH XUMHYECKUX PEaKIUi U METOJaM HX
OCYILIECTBIICHUS.

OnHUM W3 OCHOBHBIX TIPUHIIMIIOB TOCTPOCHUS TIPOTPAMMEBI SIBIISETCS
MPUHITUI JOCTYIHOCTH. DKCIIEPUMEHTAIILHBIC JTaHHBIC, MTOJYYCHHBIC YYaIlMMHU-
Cs TIPH BBITIOJITHCHUH KOJIMYECTBEHHBIX OIBITOB, TMTO3BOJISIOT YYAIIMMCS CaAMOCTO-
ATENLHO JIeJaTh BBIBOIBI, BBISIBIISTH 3aKOHOMEPHOCTHU. [10/1X0/1b1, 3a710’KEHHBIE B
coJiep KaHue MPOrpaMMBbl Kypca, CO3Jal0T HEOOXOIMMBIE YCIOBHS ISl CUCTEM-
HOTO YCBOEHUS y4YaIlllMMUCS OCHOB HAyKH, /I 00ECICUCHUs Pa3BUBAIOIIECTO U
BOCIIMTHIBAIOIIETO BO3JCUCTBUSI 0OydEHHUS Ha JTUYHOCTH ydarierocs. ®opmupy-
eMbIC 3HaHUS JIOJDKHBI CTaTh OCHOBOM CHCTEMBI YOCKICHUH IIKOJbHUKA, IICH-
TPaJIbHBIM SJIPOM €ro HAyYHOT'0 MUPOBO33PEHHUS.

Ha 6a3e nentpa «Touka pocTta» oOecrieunBaeTCsl peansaius oopa3oBa-
TEJIBHBIX MPOTPAaMM ECTECTBEHHOHAYYHOW M TEXHOJOTHYECKON HaIpPaBICHHO-
CTel, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSAMH 3aKOHOJATEIHLCTBA B
chepe oOpaszoBaHuss W C y4€ToM pexomeHaaruii demepaabHOTO OMEepaTopa
y4eOHOro npeameTa « XUMUs».



OOpazoBatenbHas MporpamMma IMO3BOJISIET MHTETPUPOBATH pPeanu3yeMble
MOJAXO0/Ibl, CTPYKTYPY U COAEp>KaHUE MPU OPraHU3alMU 00yYeHUsS XUMHUHU B 8—9
KJIacCax, BBICTPOEHHOM Ha 0a3e J000ro M3 JOCTYIMHBIX Y4EeOHO-METOAMYECKUX
komruiekcoB (YMK).

Hcnons3oBanue obopyaoBanus «Touka pocTa» MpH peaau3aluu JaHHON
OI1 mo3BomsieT co31aTh yCIOBHS:

— I pacIIMPEHUS COACPIKAHUS IIKOJIBHOTO XMMHYECKOT0 00pa30BaHus;

— I TIOBBILIEHUS TIO3HABATENIbHON aKTUBHOCTHU OOYYAaIOIIUXCS B €CTe-
CTBEHHOHAYYHOU 00J1acTH;

— I pa3BUTHUS JUYHOCTH peOEHKa B Ipolecce o0yuyeHUst XUMHUHU, €ro
criocoOHoCcTeM, (HOPMUPOBAHUS U YAOBJICTBOPEHUSI COLIMATBHO 3HAYUMBIX— HH-
TEPECOB U MOTPEOHOCTEN;

— s paboThl ¢ OJapEHHBIMU MIKOJIBHUKAMU, OPTAaHU3AIMH X Pa3BUTHS
B PA3JIMYHBIX 00J1acTAX 00pa30BaTENIbHOM, TBOPUECKON AESITEIbHOCTU. —

eanb u 3axaun

1. Peanmszanusi OCHOBHBIX 00IIEO0pa30BaTENbHBIX MPOrpPaMM IO y4eo-
HBIM IIpeIMETaM €CTECTBEHHOHAYUHOM HAIpaBJIEHHOCTH, B TOM YMCJIE B paMKax
BHEYPOUHOM J1€ATEIBHOCTH 00yUaroIuXCs;

2. BBenenue COBpeMEHHBIX CpelCTB OOyYEeHUS W BOCIUTAHUS ISl U3Y-
4yeHUs (B TOM 4HCJE HKCIEPUMEHTAIBHOT0) AUCLUUIUIMH (MOyJiel) ecTeCTBEH-
HOHAy4YHOM HaIlpaBJICHHOCTH NpPHU peaju3allid OCHOBHBIX 00IIe00pa3oBaTelb-
HBIX TPOTPaMM U JIOTIOJHHUTEIHHBIX 00IIe00pa3oBaTeNbHBIX MPOTPAaMM, B TOM
qHClie AJI PaCIIMPEHUS COACPKaHUS YIeOHOTO MpeaMeTa « XUMHUSD.

3. BosneueHnue yyammxcsi B IpOEKTHYIO JEATEIbHOCTb.

[TpodunbHbI KOMIUIEKT o0opyaoBaHus 1eHTpa «Toduka pocta» obecre-
yuBaeT 3PPEeKTUBHOE JTOCTUKEHUE 00pa30BATENbHBIX PE3YJIHTATOB OOYYAIOIIM-
MHUCSl TI0 TpOTpamMMaM EeCTECTBEHHOHAYyYHOH HAIPaBICHHOCTH, BO3MOXKHOCTb
yIIyONIEHHOTO M3yUYeHUsl OTACNIBHBIX TMPEIMETOB, B TOM YHCIe s (OpMHUpPOBa-
HUS M300pETaTeNIbCKOTO, KPEAaTHBHOTO, KPUTUYECKOTO MBIIUICHUS, Pa3BUTHS
(GYHKIIMOHAIBHON TPaMOTHOCTH Y 0Oy4YaroIIMXCs, B TOM YHCJIE €CTECTBEHHOHA-
YYHOU U MaTEeMaTHYECKOU.

OKCTEpUMEHT SIBIISIETCS UCTOYHUKOM 3HAHWA M KPUTEPUEM HMX HCTUHHO-
cti B Hayke. KoHmenmusi coOBpeMEeHHOTO 00pa3oBaHHWs MOAPA3yMEBAET, UYTO B
y4eOHOM 3KCIEpUMEHTE BEAYUIYIO POJIb JTOJDKEH 3aHATH CAMOCTOSATEIbHBIN HC-
CJIEIOBATENBCKUM YUYEHUYECKUHN IKCIIEPUMEHT.

CoBpeMeHHbIE HKCIIEPUMEHTATBLHBIE UCCIIEIOBAHUS IO XUMUU YKE TPYIHO
MPEACTaBUTh 0€3 MCIOJIb30BaHUSI HE TOJBKO AHAJIOTOBBIX, HO U LIMU(PPOBBIX U3-
MepuTeNbHbIX MpubopoB. B denepanbHom ['ocynapctBenHoM OOpazoBaTeb-



HoM Crangapre (PI'OC) u ®OII nponucaHo, 4TO OJHUM H3 YHUBEPCAIBHBIX
y4eOHBIX JEHCTBUI, IPUOOPETAEMBIX yYalTUMUCH, JODKHO CTaTh YMEHUE «IIPO-
BEJICHUS OIIBITOB, IIPOCTBIX 3KCIEPUMEHTAIBHBIX UCCIEAOBAHUM, IPSAMBIX U KOC-
BEHHBIX U3MEPEHUI C HMCIOJIb30BAHUEM AHAJIOTOBBIX U HU(POBBIX U3MEPUTEIb-
HBIX IPUOOPOBY.

Y4eOHBI SKCIIEPUMEHT IO XUMHH, TPOBOJAUMBIN HAa TPAJIUIIMOHHOM 000-
pyloBaHUH, 0€3 MPUMEHEHUS LUPPOBBIX Ja0OPATOPUA, HE MOKET MO3BOJIUTH B
IIOJIHOM Mepe PELIUTh BCE 3a7a4d B COBPEMEHHOM LIKOJIE. OTO CBA3aHO C PSAOM
IIPUYHH:

®  TPAAUIMOHHOE LIKOJIbHOE OOOpPYIOBAHHME H3-32 OTPAHUYECHUS TEX-
HUYECKUX BO3MOXKHOCTEH HE IMO3BOJSET MPOBOAWTH MHOTME KOJUYECTBEHHBIC
UCCIIEJOBaHMSI;

®  JIIUTENBHOCTH MPOBEACHUS XUMHUYECKUX HCCIECOBAHUNA HE BCErja
COIJIacyeTCsAC IUTENbHOCTBIO YU€OHBIX 3aHSTHIA;

®  BO3MOXXHOCTb MPOBEAECHUS MHOTHX HCCIEAOBAHUI OrpaHUYUBAETCS
TpeOOBAHUSIMU TEXHUKU O€30MACHOCTH H JIp.

[Mudposast nmabopaTopusi MOJHOCTBIO MEHSET METOJIUKY U COJep)KaHue
HKCIIEPUMEHTAJILHOM JEATEIbHOCTH U PEIIAET BBILIENEPEUUCIECHHBIE TPOOIEMBI.
[Iupokuii CIEKTp AATYUKOB MO3BOJIAET YUAIIMMCS 3HAKOMUTHCS € MapaMeTpamMmu
XUMHUYECKOTO IKCIEPUMEHTA HE TOJIbKO HAa Kaye€CTBEHHOM, HO W Ha KOJu4Ye-
CTBEHHOM ypoBHe. LludpoBas nadoparopusi mo3BOJISIET BECTU JJIUTENbHBIN KC-
NEPUMEHT JAXKE€ B OTCYTCTBUE DKCIIEPMMEHTATOpPa, & 4YacTOTa HUX WU3MEpPEHUM
HEIO/IBJIACTHA YEJIOBEYECKOMY BOCIIPHUSATHIO.

B npouecce popmMupoBaHusi SKCIEPUMEHTAIBHBIX YMEHUHN yUeHUK 00y4a-
eTCsl MPEACTABIATh HHPOPMALMIO 00 UCCIEIOBAHUN B YETHIPEX BUAX:

e B BepOAJIBbHOM: ONMUCHIBATh 3KCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MO-
JIeNb SKCIIEpUMEHTa, (MKCUPOBaTh BHUMAHHUE HA U3MEPSIEMbIX BEIMYMHAX, TEpP-
MUHOJIOTHH;

e B TaOJWYHOM: 3aIOJIHATH TAOJMIIBI JAHHBIX, JIEXKAIIUX B OCHOBE IO-
CTpoeHus rpapuKoB (IIPU ATOM Y YYAIIMXCS BO3HHKAET MEPBUYHOE— MPEICTaB-
JIeHHE O MacllITabax BeJINYHH);

® B rpaUUecKOM: CTPOUTH I'pa@UKu MO TaOJUYHBIM JaHHBIM, YTO JAET
BO3MOXKHOCTh T€peXoJa K BBIJBMKEHUIO TUIIOTE3 O XapaKkTepe 3aBHCHUMOCTU
MEXy BEJIMYMHAMHU (IIPY 3TOM YUUTEJb MMOKA3bIBAET IPEUMYILIECTBO B BU3YaJIH-
3alMM 3aBUCHMOCTEN MEXAY BEIMYMHAMU, HATJIIAHOCTh 1 MHOTOMEPHOCTB);



® B BHJC MaTeMaTHYECKUX ypaBHEHMM: JaBaTh MaTEeMaTUYECKOE OIKCa-
HHE B3aMMOCBS3H BEINYHNH, MAaTEMaTUIECKOE 0000IICHNE.

[Tepexoa OT KakJIOro dTama MpecTaBiIeHUs WHPOPMAIIUU 3aHUMAET JI0-
BOJILHO OOJIBIION MPOMEXKYTOK BpeMeHH. B 3ToMm miiane nudpoBbie j1abopato-
pUU CYIIECTBEHHO IKOHOMST BpeMs. DTO BPEMS MOXHO MOTPATUTH COTJIACHO
®OII Ha dhopMHUpOBaHKE HCCICTOBATEIHCKAX YMEHUH yUJaITuXcs, KOTOPHIC BBI-
PaXKaroTCs B CICAYIOIIUX JICHCTBUSAX:

- oTIpeIeTICHUE POOIIEMBI;

- IOCTaHOBKA UCCJIeI0BATENLCKON 3a/1a4H;
- IUIAHUPOBAHUE PELICHUS 3a/1a4H;

- IOCTPOEHUE MOJIEIIEH;

- BBIIBUKEHUE TUTIOTE3;— IKCIIEPUMEHTAIbHAS ITPOBEPKA TUIIOTES;
- QaHAJIU3 TAHHBIX SKCIIEPUMEHTOB WJIX HAOJI0ICHUM;
- opMyIIMpPOBAHKE BBHIBOJIOB.

CBsi3p copepkaHus NPOrpaMMbl BHEYPOUYHOI JesITEJBHOCTH € y4eO-
HBIMHU IPeIMeTaAMU:
Kypc BHEYypOUHOI AEATENBHOCTH UACHHO U COJIEPKATEIBHO CBSI3aH ¢ 0a30-

BbIM KYpCOM XMMHH U MO3BOJISIET MOJIEPKUBATH B3aUMOCBSI3 TEOPUU U ITPAKTUKH,
bopMHpYET YCTOHYUBYIO TOTPEOHOCTH TPUMEHSTD MMOJTYYEHHBIC 3HAHUS ¥ HABBIKU
B IIOBCETHEBHOW JKU3HU.

[Iporpamma mocTpoeHa Ha OCHOBE MeKIPeIMETHOW MHTerpanuu ¢ Gusu-
KOM, MaTEMaTUKON, OMOJIOTHEN U IPYTUMH €CTECTBEHHO-HAYYHBIMH TPEAMETaMHU.

Oco0enHocTH peasu3auuu nporpamMmmsl: 1 roa

Bo3pacr o0yuaromuxcsi: 13 - 14 ner

DopMBbI 3aHATHI:

B 00pazoBaTebHOM MPOIIECCE UCTIONB3YIOTCS Pa3InIHbIe (POPMBI MPOBEACHUS

3aHSTHA:
° Oecenbl;
° JIEKIIUH;
° CEMHHApFHIL;

® [IPAKTUYECKOE 3aHATHUE;
® XUMUYECKUU IKCTIEPUMEHT;
e paboTa Ha KOMIIBIOTEPE;

® DHKCKYpCHUHU;



® BBHIIIOJIHEHHE U 3alUTA IPOEKTOB.

Pe:xxum npoBeaenus: 34 gaca B rof - | pa3 B Hexento. Bee 3ansATHs no BHe-
YPOYHOM NIESITEIbHOCTH MPOBOJATCA MOCIE BCEX YPOKOB OCHOBHOTO PACIIMCAHMS,
MPOJIOJKUTEILHOCTh COOTBETCTBYET pekoMmeHaanusm CanlluH, T. e. 40 MunyT.

MecTo nmpoBeleHHN: 3aHITHS TPOBOATCSA B Y4EOHOM KaOWMHETE XUMHUHU
MBOY Kpacnocanosckoi COILI.
3nopoBbecOeperaroniasi opranu3aius 00pa3oBaTeIbHOTO Mpolecca Ipe-
M0JIaraeT MCHOJb30BaHHE (POPM M METOJAOB OOy4YEHHUS, aJCKBATHBIX BO3PACTHBIM
BO3MOXKHOCTSIM ILIKOJIbHUKA: TIPAKTUYECKUE PAOOTHI, SKCIIEPUMEHTHI U O€CeIbl.
Buabl 1eATeJIbHOCTH: IIPEAYCMOTPEHBI TeopeThnueckue (204.) 1 mpakTU4YeCKue

3ansaTus (144.).

IL1anupyeMble pe3yabTaTbl 0CBOECHNS 00YYAKOIIMMHUCH NPOrPAMMbI

(BHEYYEOHOI ) BHEYPOUHOM TeATEJILHOCTH

JInuHOCTHBIE pe3yJIbTAThI:

- OCO3HaBaTh E€IMHCTBO U LIEJIOCTHOCTb OKPYXAIOIIEro MHpa, BO3MOKHOCTU
€ro MO3HaBaeMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTH)KEHUN HAYKH;

- IOCTETNIEHHO BhICTpanBaTh COOCTBEHHOE IEIOCTHOE MUPOBO33PEHHE: OCO3HA-
BaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHCJIE U B paMKax
CaMOCTOSITENTLHOM I TEIIbHOCTH BHE LIKOJIBI;

- OLICHUBATh )KM3HEHHBIE CUTYAIIMH C TOUYKH 3pEHUsI 0€30MacCHOro 00pasa Ku3-
HU U COXpaHEeHUsI 3J0POBbSI;

- OIICHUBATh YKOJOTHUECKHUI PUCK B3aMMOOTHOIIICHUH YeJIOBEeKa U MPUPOJIHI;

- (opMHUPOBATH 3KOJOTHUYECKOE MBIIICHUE: YMEHHE OLIEHHBATh CBOIO Jes-
TETBHOCTh U TMOCTYINKH APYTUX JIOACH C TOUKH 3PEHHSI COXPAHCHUS OKpY>KaroIen
Cpeabl - TapaHTa )XKU3HU U OJaromnosyuus jojeil Ha 3emIe.

MertanpeaMeTHbIMH pe3yJibTaTaMU M3Y4YeHHUS Kypca «3aHMMAaTeiIbHas Xu-

MUsI» SIBJsieTCS PopMHUpPOBaHUE YHUBEPCATBbHBIX YueOHbIX nectBuid (Y'Y /).



PeryasituBusie YY/I:

- CaMOCTOATENbHO OOHAapyKuBaTh W (OpMYyIHMpOBaTh y4eOHYIO MpoOJIEMY,
OIIPENEIATH 1IeJIb yUeOHOU eI TEIbHOCTH;

- BBIJIBUTATh BEPCUU PELICHUS MPOOJIEMbI, OCO3HABATh KOHEUHBIN pe3ysbTar,
BbIOMpaTh U3 NMPEMJIOKEHHBIX U HUCKAThb CAMOCTOSITEIBHO CPEACTBA JOCTHXKEHUS
LEJIH;

- OCYIIECTBIIATH II€JIeNONIaraHne, BKIF0Yasi MOCTAaHOBKY HOBBIX II€Jei, mpeoo-
pa30BaHKE MPAKTUYECKON 3a/1a4 B II03HABATEIIBHYIO;

- COCTaBJIATh (MHAMBUAYAJIBHO WK B TPYIIIE) IUIAH PEHICHUS IPOOJIEMBI;

- paboTas Mo MjaaHy, CBEpSTh CBOM JIECUCTBHS C LENbIO U, IPH HEOOXOIUMOCTH,
UCIPABIISATH OLUMOKU CAMOCTOSTEIBHO;

- YYUTHIBATh pa3Hble MHEHUS U CTPEMUTBCS K KOOPJIMHALIUU PA3IHYHBIX TTO3U-
LIU{ B COTPYAHUYECTBE;

- B JUAJIOTE C YYUTEJIEM COBEPIIECHCTBOBATh CAMOCTOSTEIBHO BbIPaOOTaHHBIE
KPUTEPHUH OLICHKH.

ITo3naBareabHble YY/I:

- aHAJIM3UPOBATH, CPABHUBATH, KIacCU(PUUIMPOBATH U 000011aTh (PaKThI U SB-
JeHusl. BBISBIATH IPUYUHBI U CIIEICTBUS MPOCTHIX SBJICHUM;

- OCYLLECTBJATH CPaBHEHUE, KJIACCU(PHUKALIMIO, CAMOCTOSITEILHO BbIOMpas oc-
HOBAHUS U KPUTEPHUU JI1 YKAa3aHHBIX JOTUYECKUX OIEpalui;

- CTPOMUTH JIOTUYECKOE PACCYKIICHHE, BKIIFOYAIOIIEE YCTAHOBICHUE NPHYMH-
HO-CJICJICTBEHHBIX CBS3CH;

- C03aBaTh CXEMAaTUYECKHE MOJIENU C BBIJICIEHUEM CYIIECTBEHHBIX XapaKTe-
PUCTHK OOBEKTA,

- COCTABJIATH TE3UCHI, PA3JIMYHbIE BUbI IIJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.);

- nmpeoOpa3oBbIBaTHL WH(GOPMAIIUIO W3 OJAHOTO BUJA B JAPYyrou (tabmuiyy B
TEKCT U 1p.);

- YMeThb OIPENEATh BO3MOKHbIE UICTOYHUKU HEOOXOAUMBIX CBEACHUMU, MPO-

HU3BOAUTH ITIOHUCK HH(lJOpMaI_II/II/I, AHAJIM3NPOBATh U OICHUBATDH ee JAOCTOBCPHOCTD,



- 00001IATH MOHATHUS - OCYLIECTBJIATH JIOTHYECKYIO OMNEPALMIO MEPEX0oa OT
IOHSITHI ¢ MEHBIITUM 00BEMOM ITOHATHAM C OOJIBIITUM 00BEMOM;

- CTPOMTBH JIOTHUECKUE PACCYXKICHUS, BKIIOYAIOUIUE YCTAHOBICHUE MPUYHH-
HO-CJICACTBEHHBIX CBS3EH,

- OOBSACHSTH SBJICHMSI, IPOLIECCHI, CBSI3U M OTHOILICHHUS, BBISBJISIEMBIE B XOJI€
HCCIICIOBAHUSI, OCYIIIECTBIIATH BEIOOP Hanboaee 3 (PEKTUBHBIX CIIOCOOOB PEIICHUS
3a]1a4 B 3aBUCMOCTH OT KOHKPETHBIX YCIIOBUH.

KommynukaTusubie YY /I

- yMeTh (hOopMyIHpOBaTH COOCTBEHHOE MHEHHE H TIO3HIINIO, ApTYMEHTHPOBATH
ee ¥ KOOPJIMHUPOBATH €€ C MO3UIINY TAPTHEPOB B COTPYAHUUECTBE TIPU BBHIPAOOTKE
OOIIEro pelieHns B COBMECTHOM €ATEIbHOCTH;

- oTOOpaXaThb B pE€YM COJEP)KAHHE COBEPILIAEMBIX ACHCTBUHM, Kak B (opme
IPOMKOM COITMAIM3UPOBAHHON peur, Tak U B opMe BHYTPEHHEH peun;

- YMETh apryMEHTHUPOBATh CBOIO TOUKY 3pEHUS;

- YMETh OCYIIECTBISATh B3aUMHBIN KOHTPOJb U OKa3bIBaTh B COTPYIHUYECTBE
HEOOXOIMMYIO B3aUMOIIOMOIIIb;

- yMeTh paboTaTh B IpyNIle - YCTaHABIMBATh pabouHe OTHOILIECHUS, dDPek-
TUBHO COTPYAHHMYATH U CIIOCOOCTBOBATH MPOYKTUBHOM KOOIIEpaLlUu.

IIpeaMeTHBIMU pe3yJabTATAMHU W3Y4YEHUS TPEIMETa SIBISIOTCSA CIEIYIONINE
YMEHUS:

- OCO3HAHHE POJIH BEILECTB;

- OTIPEICNIATH POJIb PA3TUYHBIX BEIECTB B MPUPOJIE M TEXHHKE;

- 0OBSCHATH POJIb BEIIECTB B UX KPYTOBOPOTE;

- PaCCMOTPEHHUE XUMHUECKUX MPOIIECCOB;

- HCTIOJIK30BaTh 3HAHUS XUMUU TIPH COOTIOACHUH TPABUI UCTIOIB30BaHuUs ObI-
TOBBIX XUMUYECKUX TPETIapaTOB;

- pa3iauyaTh ONacHble U OE€30MacHbIe BEIECTRA;

- IPUBOAUTH MPUMEPHI XUMUUYECKHX MTPOLIECCOB B MPUPO/IE;

- HaXOJUTbh YEPThI, CBUACTEIBCTBYIOMNE 00 OOLIMX MPU3HAKAX XUMHUYECKHX

MMpOUCCCOB U UX PA3IUUUAX]



- HCTIOJIH30BAHNE XUMUYECKUX 3HAHUN B OBITY;

- OOBSCHSITH 3HAUCHHE BEUIECTB B )KU3HU U XO3SIIICTBE UETIOBEKA;

- OOBSICHATH MUP C TOUKHU 3PEHUST XUMUU;

- (hopmupoBaTh mpecTaBIeHUs 0 OyAyIIeM MPOoPECCHOHATBHOM BEIOOPE.

Kpome Toro, 3aHatusi mpu3BaHbl IPOOYIUTh Y YYAIIMXCS MHTEPEC K XUMUYeE-
CKOM HayKke, CTUMYJIMPOBATh JaJIbHEHIIIee U3yuyeHNe XUMUU. XUMUYECKUE 3HAHUS,
chOpMHUpPOBAaHHBIE HA 3aHATHUAX, MH(POpPMAIMOHHAS KyJIbTypa YYalluXCs, MOTYT
OBITh MCTOJIB30BAHBI UMH JJI PACKPBITUS PA3IMYHBIX MPOSBICHUN CBS3H XUMHUH C
YKU3ZHBIO.

CnocoOsbl onpeaesieHus pe3yJibTATUBHOCTH:

- Hauanvuotii KoHmpob (cenmaops) B BUjIC BU3YAJIbHOTO HAOIIOICHUS TIe-
Jarora 3a COOJIIOJICHUEM BOCIUTAHHUKAMHU TEXHUKH 0€30MacHOCTH, MOBEIACHUEM
pu paboTe ¢ MOCIEeAYIONUM 00CYKICHUEM;

- Tekywjuii Konmpons (6 meueHue 6ce20 y4edH020 200a) B BUJE BU3YaJIbHOTO
HaOJII0/ICHMS TIe/larora 3a MpoLeCCOM BBITIOTHEHHUS YUallUMUCS MPAKTUYECKUX pa-
00T, TPOEKTOB, MHAUBUAYAJIbHBIX 3a/IaHHM, YJaCTHsI B MPEIMETHON Hejele ecre-
CTBO3HAHUS,

- Ilpomescymounsvlii Konmpons (memamuueckuii) B BUae npeaIMeTHON aua-
THOCTUKH 3HAHUSI IETbMU MTPONJICHHBIX TEM;

- Hmozoewtii Konmpons (maii) B BUAE U3yUYCHUS U aHAJIU3a MIPOAYKTOB TpyAa
ydamuxcsi (MpoeKToB; cooOlieHui, pedeparon), mporecca opranu3anuu padoThI
HaJl TPOIYKTOM M TUHAMUKH JIMYHOCTHBIX U3MEHEHUM.

®opMbl y4éTa 3HAHMH, YMECHUI IPH peaTu3aliy NPOorpaMmabl.

- Ompoc;
- OOcyxnaeHue;
- CamocrosiTenbHas paboTa;
-  TectupoBanue;
- IlpesenTanus u 3amuTa TBOPUECKOU pabOThI (MMPOEKTHI U JIP. ).
B konI1ie yue6HOTr0 rosia 00yJaronuics J0IKEH BBITIOTHUTD U 3alTUTUTh TTPOCKT.

(ITpunoxenue 1. «Onucanvie GopMbl NOBEICHUS UTOTOB)
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TemMaTnueckKn NJAaH NPOrpaMMbl BHEYPOUYHOH AeATEIHLHOCTH

«3aHuMaTeJIbHAsH XUMHS

Ne |HasBaume pa3jgesia Tema 3aHaATHA Bcero Ipak- HUcnoab3yemoe
/1 4acoB Teopus THKAa oGopy1oBaHue
Pasznea 1. BBoaHoe 3aHsTHE. 1
BBeaenmue. 07.09
1 2
(2u.) MecTo XMMHH B €CTECTBO3HAHUU 1
14.09
Paznean 2. BemectBa. Ilpuembl oOpareHusi ¢ Bellle- 1
JKCIepUMeHTAJIbHbIE | CTBaMH. 21.09
OCHOBBI XUMMM. [paBuiia Ge3omacHoi pabOTHI MPH MPOBEJIE- 1
(84.) HUU HKCTIepUMeHTa. TexHuKa 1abopaTOpHBIX 28.09
pabor.
HarpeBatenbHbie TPHOOPHI.
YucTele BemiecTBa, 0000 YUCTHIC BEIIECTRA. 1 JlaTuuK 3JEKTPOIPO-
ITpumecu. Cmecu. 8 05.10 BomHOCTH, ITM(DpPOBOI
2 MHKPOCKOTI
MeTobl TO3HAHUS B €CTECTBO3HAHUH. 1
12.10
Bopna. PactBopsl. Mopckas v npecHast BoAa. 1 JlaTunk TemMnepaTypsl
buonornueckne XUaKOCTH 19.10 |mwIaTHHOBEII
MaccoBas 10Jis1 paCTBOPEHHOTO BELIECTBA, 1 1 JlaT4ynK ONTUYECKOU
WJIM MPOLEHTHAs! KOHLUEHTpALUs BELECTBA B 26.10 | 09.11 |mnotHOCTH
pacTBope
Hacebliennble U nepechlieHHbIE PACTBOPHI. 1 [{udpoBoit Mukpockon




16.11

Pa3gea 3. MonenvupoBaHue 1
3HaKOMHUMCH € MHPOM 23.11
HAHOYACTHII
(8u.) Crtpoenue BeniectBa. Pazmepsl yactun. Hano- 1 1
JACTHUILIBI 30.11 07.12
Komonabie cuctemsl: mo4Ba, riIMHA, PU- 1
POAHBIEC BOJIbI, BO3IYX JAbIM, MUHEPAJIbI, XJI€O, 14.12
MOJIOKO, Macjo, KpoBb. .. Komnonaneie u uc-
TUHHBIC PACTBOPHI
MeTobl U CPEICTBA AIMITUPUUECKOTO UCCTIe- 1
TOBaHUS 21.12
Kak cTereHs W3MeIbUeHHOCTH BIUSIET Ha 00- 1
Y10 TJIOIIA/Ib CONPUKACAIOIINXCS YaCTHI] 28.12
HaHo0oOBEKTHl U OOYCIOBIEHHOCTh WX YHH- 1 1
KaJIbHBIX CBOMCTB PE3KHUM YBEJIMYEHUEM ILIOH 11.01 | 18.01
a1 TOBEPXHOCTH YACTHI]
Paznen 4. ron. Bo3sronka mona. 17102[ W3 allTEeKU 1
XuMusi HA cTpasKe 3/10- 25.01
POBBSI. «Maprannoska». [lepmanranar kanus 1 JAIIXP
(64.) 01.02
[Tepexuchk Bogopoaa. CBOMCTBA U MPUMEHE- 1  [Tpubop nns noiy4eHus
HUE MTEPOKCHIa BOIOPOIA 08.02 Bomopona
ATIETUIICATTUITIIIOBAS KUCJIOTA. ACKOPOUHOBAS 1
KHCIIOTa 15.02
«3eeHKay Wik OpUIUTMAHTOBBINA 3eJIEeHbIN 1




22.02

«MpbUI10 YyIECHOE» 1 JlaTunk pH
29.02
Pa3znea S. Caxap, kpaxMmall, I[eJUTI0J103a — POJICTBEHHUKHI 1
XUMUSA THITA [JIFOKO3bI 07.03
(54.) AJIFOMUHHN: BEJTUKUM U Y’KaCHBIN 1
14.03
5 YKCyCHasi KUCJI0Ta 5 1 Jlatunk pH, matumk
21.03 PJIEKTPONPOBOHOCTH
«CoJieHast Hallla KU3HbY 1
04.04
Bpen HuTpatoB: Mud win npasaa 1  Jlatuuk snekTpomnpo-
11.04 BomHOCTH
Pa3nea 6. 1. Oman evibopa memvi, nOCMaHOBKU Yeu, 1
PadoTa Hal MpOeKTAMM.|  3a0ay UCCe008aHUsL . 18.04
(54.) 2. Dman 8v108UNCEHUS 2UNOME3bl. 1
25.04
11 5
3. Dman naanuposanusi nymu OOCMUICEHUS]
yenet uUCcile008amenbckKux (npoeKmuulx) 1
pabom u 8blO0pa HeoOXOOUMO20 UHCMP)- 02.09
MEeHmMapusi.
4. Dman nposederust yuebH020 UCCe008aHUS 1
(npoexmuou pabomovl) ¢ NPOMEAHCYMOU- 09.05/
HbLIM  KOHMPOTIeM 30 X00OM 8bINOJHEHUSL U 16. 05
KOppeKyueti pe3yibmamos.
5. Oman ogopmnenus, npeocmasnenus (3a- 1
wWumol) NPOOYKMAa NPOEeKmHOU pabomol 23.05
NTOI'O: 34 18 16




CoaepxkaHue Kypca

HNHCTpyKTaX TI0O TEXHUKE OE30MAaCHOCTH TPOBOAUTCS HA KAXKIOM 3aHSITHU TIe-
pel IpoBeICHUEM SKCIIEPUMEHTA.
2. BBenenue
2.1 Beoonoe 3anamue. 3HaKOMCTBO yYalllUXCs C HOBBIM YYEOHBIM KypCcOM BO
BHEYPOYHOM JICSITEIHHOCTH.
2.2 Mecmo xumuu 6 ecmecmeo3nanuu. 3apoxxeHrne XUMUHU Kak Hayku. CBS3b
XHUMHH C TIPAKTUUYECKOMN KU3HBIO YETIOBEKA.
Ilpaxmuueckas yacmeo.
Co3nanue TmO3HABATEIBHBIX KPOCCBOPJIOB U JPYTMX HWHTEPAKTHUBHBIX
ynpaxkHeHui Ha LearningAps.org wim MyTest.
3. DKCcnepuMeHTAJbHbIE OCHOBBI XUMUH
3.1 Bewmecmea. Ilpuemsl oopawenusn c eugecmeamu.

W3ydeHne nmpaBuil TEXHUKHA O€30MaCHOCTH, MPEAYNPEKIAONTUX U 3alpeliaro-
nux 3HakoB. [lepBast momortb. [IpoTHBOMOXKAPHBIE CPEACTBA 3AIIUTHI.
3HAKOMCTBO C BEIECTBAMH, BCTPEUAIOIIUMHUCS B OBITY: HOAHAS HACTOMKA, MEb,
QTIOMUHUH, COJIb, MUINEBAs COJA, JIMMOHHAS KHUCJIOTA, YKCYCHAs KUCJIOTa, BOJA,
MeJIHBIN Kyropoc. OTanyue BemecTB 1Mo GU3NISCKUM CBOMCTBAM: arperaTHoe Co-
CTOSIHUE, IIBET, 3aIax, BKyC, pacCTBOPUMOCTh. [IpaBuia XpaHeHuUs BEIEeCTB B J1a00-
paTopuu. TOKCUYHOCTB BEIIECTB JJISl )KMBBIX OPTaHU3MOB OINPEIEIACTCS UX XUMHU-
YECKUMH CBOWMCTBAMHM, WX CIIOCOOHOCTBHIO BCTYINATh B XUMHUECKHE peakiuu. [1po-
SIBJICHUSI TOKCUYHBIX BEIIECTB y UEJIOBEKA: XMMUUYECKUN OXKOT, pa3ApakKeHHUE CIIH-
3UCTBIX 000JIOUEK, KaTap AbIXaTeIbHBIX MyTeH, alFIEPrUUeCKUe PEaKIUU, OCTPhIE
JIEpMaTUThI, KaHIEPOI€HHOE JIEUCTBHUE, MOPaKEHUS OPraHOB, BO3MOXHOCThH Jie-
TaJbHBIX UCX00B. [IpaBuiia or6opa BeliecTB (TBEpbIC, TOPOITKOOOPa3HbIE, KU /I-
KHE, BOJIHBIE PaCTBOPHI, 0CO00€ BHUMaHHUE — padoTa TOJIBKO C MaJIbIMH 00beMaMu
BEIIIECTB).

Tecm Ha ocHOBe 3aaHuii u3 oTKpbiToro 6anka OUIIU (pazaen «MeTobl 10-

3HAHUD)



3.2. Ilpasuna 6e3onacuoit pabomul npu npoeedenuu Ikcnepumenma. Texnu-
Ka 1adopamopHulx padom.

3HaKOMCTBO C JabOpaTOpHBIM 000PYJOBAaHUEM: CTEKJISIHHAS Mocyja (XumMude-
CKHE CTaKaHbl, KOJObI, BOPOHKH, JICTUTEIbHBIE BOPOHKH, MEpHas MOCY/ia), BECHI,
HITAaTUBBI JIJIs1 TPOOUPOK U MPUOOPOB, HArpeBaTEIbHBIN MPUOOP-CIUPTOBKA, (ap-

dboposas mocyna (BblapuBaTeIbHbIC YAIIKH, TUTTIU, CTYIIKH, IITATEIN) U Jp.

be3onacHas pabora co cTekiioM, mpoOkamMu (JEMOHCTpaLU PE3KU CTEKIISTHHBIX

TpyOOK, UX HarpeBaHus sl ©U3MEHEHUS (POPMBI).
Ilpaxmuueckas yacmeo.

COopka nmpubopa A noiayyeHus ra3on. [I[poBepka Ha TepMETUYHOCTD. 3aKper-

JIEHUE ero Ha mTaTuBe. PUCyHOK mpubopa mpu nmoMoIu Tpadapera.
3.3 HazpesamenvHoie npuodopbol.

CnuproBka. ['azoBas ropenka. [lnutka. Bonsnas 6ans. HaznaueHue HarpeBa-
TEJIbHBIX TPUOOPOB.

N3yyeHue CnupTOBKHU: COCTaBHBIC YACTH M X (DYHKIIHSL.

["oprouee TOMIMBO JJIsi COUPTOBOK: 3TUIOBBIA cupT. OCOOEHHOCTH peaKuu
rOpeHusi: BbijieieHue Teria u ceeta. Cyxoe roproyee.

[IpaBuna HarpeBanusi MPOOMPOK C BOJHBIMH pPACTBOpamMu (MpeaBaAPUTEIHHBIN
MPOTPEB BCEM MOBEPXHOCTH, OOSI3aTENbHBIA HAKJIOH MPOOUPKHU, OTBEPCTHUE MPO-
OMPKHU «OT ceOs1», 3aKpeIICHUE JIepKaTess IPOOUPKH).

Hcnonp3oBanne TUTIEH NpU IMPOKaIMBaHUM BemlecTB. Ha3zHaueHue omnepauuu
MIPOKaJIMBAHUSI.

IIpakxmuueckas yacmeo.

N3ydeHune miaMmeHu. PUCYHOK IJIaMeHU.

COopka mpubopa i BeITapUBAHUS COJU (KOJIBIIO HA IITATUB, BHIMAPUBATEIb-
Has 4Yallka, BOJHBIM PacTBOP COJIM, CHHUPTOBKA). PHcyHOK mpubopa mpu moMoIim
Tpadapera.

3.4. Hucmule sewecmea, ocovo uucmeule sewyecmea. Illpumecu. Cmecu. Cro-

coOBbl OUYKMCTKHU BEIIECTB OT MpUMecel U pazjencHus cMmeceil. dunbrpoBanue. Ile-



peronka. Kpucramnuzanus. Pa3aenenue ¢ nmoMoIbi0 MarHuTa, JE€JIUTEIbHOW BO-
POHKH.

IIpaxmuueckas yacmeo.

| BapraHT: cMeCh PEYHOI0 MECKA U caxapa.

2 BapUaHT: CMECh PEYHOTO MEeCKa U TTOBAPEHHOMN COJIH.

CocTaBUTh cXeMy IOCJIEI0BAaTEILHOCTH ONepanuid (pacTBOpeHue, PuibTpoBa-
HUe, BhiapuBanue). CpaBHUTh U OOCYAWTHh PE3yJbTAThl IBYX BapuaHToB. OOpa-
TUTh BHUMaHHUE Ha CMECh caxapa M mnecka (y HEKOTOPBIX YalllKu TOKPBLIUCH KO-
PUYHEBOW MAaccoif), Ha BaXXHOCTh YCIIOBUM MPOBEICHUS IKCIIEPUMEHTA, B JJAHHOM
CJIyyae Ha CBOEBPEMEHHOE NPEKPAILICHUE HAIPEBa.

1.5. Memoowt no3nanusn 6 ecmecmeo3HaHuu.

Hab6mnronenue. DxcriepuMeHnT. MonenupoBaHue.

VYcnoBus npoBeAeHUs HAOIIOACHUS KaK OCHOBHOTO METO/a No3HaHus. MbIciu-
TEJIbHBIA M pEeajbHbI 3KCIIEPUMEHT. YHHBEPCAIbHbIE 3HAHUS YEJIOBEYECTBA HA
ocHOBe HaOmtoeHus. u3nueckue u XUMUYECKUE SIBJICHHUS.

Ilpaxmuueckas yvacmeo.

bpoyHoBckoe nBMkeHUE TMOJ MUKpockoroMm. OOHapy»KEeHHE KHpa B CEMEHax
nojacoiaHeunnka. OOHapy)eHue kpaxmana B kaptodene. OOHApYKEHHE YTIEKHC-
JOTO Ta3a B BBIJIbIXaeMOM Bo3ayxe. JloOaBieHHe TMMOHHOW KHUCIOTHI B 4YaW.

Odopmienue paboThl.

HazBanwue omnniTa Kak BeImosHsm Yro HabIrogammn

OOpaTuTh BHUMaHUE HA TPAKTUUECKUE 3aJIaHUS TPOILIBIX 3aHATHNA. AKIIEHTH-
pOBaTh, UTO METO] HAOJIFOICHHSI — OCHOBHOM METOJI TIO3HAHMUSI.

1.6. Booa. Pacmeopui. Mopckasa u npecnas eooa. buonozuueckue icuo-

Kocmu: KpoBb, JIUM(]a, KIETOYHBIM COK. DKOJIOTHYECKHUE MPOOJEMBI BOJIBI.

DAEKTPONPOBOAHOCTh KaK CBOHMCTBO PACTBOPOB DJICKTPOIHMTOB (MpaBmiia 0e3-

OTACHOCTH C AJICKTPOIPHUOOpaAMH).



Ipaxmuueckas uacmeo.

OmpenenceHre ¢ MOMOIIBIO AIIEKTPOIMPOBOTHOCTH PACTBOPOB: B KAKOM XH-
MHUYECKOM CTaKaHe HaXOIUTCS IUCTHILIMpOBaHHAs Bojaa. J[aHBI Tpu pacTBOpa:
pacTBOp MOBApEHHOW COJIH, PACTBOP caxapa, TUCTHIuMpoBaHHas Boaa. Odopmite-

HUE PaboTHI.

HasBanue pactBopa Urto Habmogaem (3aropaeTcst JJaMIoyka Uiiu HET)

Kak pacno3naTe: B KakOM CTakaH€ — IWCTUJUIMPOBAHHAs BOJA U PACTBOP

caxapa. JIoymKHBI TPEIIOKUTD JIBa CrIoco0a: OPraHoIeNTUUYECKUIN U BhIMTApUBAHHUE.

[Tpoekt «M3roroBiieHHEe CcaMoOJEIbHOrO Mpudopa s UCCICIOBAHUS DIICK-
TPOIIPOBOIHOCTHU PACTBOPOB).

3.7. Maccosasa 0ona pacmeopenHo2o eewjecmea, UaAU NPOUEHMHAA KOH-
UEeHmpayua éeuiecmea 6 pacmaeope.

BssemBanne. PasnHoBechl. HaBecka. MepHasi mocyna (MepHBbIE CTaKaHbl,
KOJIOBI, IUJIMHJIPHI).

llpaxmuueckas yacme.

[IpuroroBienue pacTBOPOB ITIOBAPEHHOM COJIU 33JaHHOU KOHLICHTPALIMH.

[IpuroroBieHne MUTYYEro HAMUTKA U3 MUIIEBOW COAbI, TMMOHHOW KUCIIOTHI,
caxapa U aCKOpOMHOBOW KHCIIOTBI: KaKJasi TPYIa OMpenesseT KOJUYeCTBO Be-
IIECTB Ha cBoe ycMoTpeHue. CpaBHEHHE U 00CYKJICHUE MPUTOTOBJICHHBIX HAIUT-
KOB C T.3p. BKyca, pUKcaluu HaOmroaeMbIx 3(PPEeKToB, pacueTOB WJIU BBIMOJIHE-
HUSl «HA TJIA30K», SKCIIEPUMEHTAIbHON KYJIbTYPBHI.

3.8. Hacvluennvle u nepecvlujennvle pacmeopbl.

Memoouxka evipawjueanusn Kkpucmanios. Monokpuctami. Kpucramimueckue
Ipy3bl. UTO Takoe «3aTpaBKay.

I[CMOHCTpaHI/I}I MNEPECHIICHHOI0 PaCTBOpA all€TaTa HATPHI.




Ipaxmuueckas wacmeo.

[IpuroToBICHNE HACHIIMICHHBIX W MEPECHIMCHABIX pacTBOPOB. [IpuroroBienue
BOJIHBIX PAcTBOPOB MEIHOTO KYIIOpOCa, XJIOpUJIa HATPHs, Caxapo3bl JJIsl BHIPAIIH-
BaHMS KPUCTAUIOB. BhIpanuBaHue KPUCTAIOB W3 PAacTBOpa KaMEHHOW COJIM H
HOMPOBAaHHON cONU: ecTh JIn pasHuna. [louemy 1uisi BhIpaniuBaHUs KPHUCTAILIIOB
KaMEHHas COJIb JIydllle, YeM HoaupoBaHHas. [lomydeHne okpalieHHbIX KpUCTaJLIOB
COJIM C MCTIOJIb30BAHMEM THINEBBIX KpacuTeNIel. BripammBanue KpuCTauIOB Me/I-
HOTO Kynopoca 13 BOJAHO-CIIUPTOBBIX PACTBOPOB.

4. 3HAKOMHUMCSI ¢ MUPOM HAHOYACTHII.

4.1. Mooenupoeanue. Mojienu B ectecTBo3HaHuu (rio0yc, KapThl, Pu3u-
YEeCKHUEe MOJIeNH, OMOJIOTHYECKUE MYJISIKHU, KPUCTATMYECKUE peleTku). Mojenu
aTOMOB W MOJICKYJI B XUMUH.

Ipaxmuueckas wacmeo.

N3roToBnenune mojeneit MOJIEKyJl U3 MOAPYYHBIX cpencTB. Pabora BooOpaxke-
HUSL.

4.2. Cmpoenue seutecmea. Pazmepot wacmuuy. Hanouacmuuypl.

Ilpoexmnuas 3aoaua Ne 1. Kak y3HaThb NpHUMEpHbIE pa3Mepbl BUTAMUHHOTO
npaxe «YHAEBUT», «PeBUTY», YITAaKOBKM KOTOPBIX PACIOJIOKEHBI Y BAC HA CTOJAX,
HE OTKpbIBasi 0aHOYEK.

Ilpoexmmnas 3a0aua Ne 2. 'Y Bac Ha cToJIaX HaXOJIATCS MEPHBIA ITUIUHIP, KOJI-
0a ¢ BOJI0i1, BEChI PHIUAXKHOTO TUIA C HAOOpOM pazHoBecoB. [IpemnoxuTe criocoob!
OTpEJEICHHS pa3MEPOB MOJIEKYJ BOJIbI (MMPAKTUUECKHUI U TEOPETUUECKUH).

Bonpoc: OtHocutTcs 1M Mosiekyna BoAbl K HaHoyacTuuam? I[loueMy BHpyChI
Ha3bIBAIOT HAHOPOOOTaMU?

4.3. Konnouonwvie cucmemol: nouea, 2nuna, npupoonvie 600bl, 8030yX
ObiM, MUHepaIbl, Xaebd, MOJI0KO, MAC10, Kpo6b...Koniouonvie u ucmunHwle
pacmeopul. Ontudyeckue cBorcTBa: «dpdpext TuHaansy», «IBJICHUE HUCKPSIIUXCS
cioeBy. KoytouHpie 4acTUIIBI U KX PA3MEPBL.

Ixcnepumenmanvras 3adaua Ne 1. Ha cromax: jnazepHas yka3ka W Ja3epHbIN

(1)0HapI/IK C KpaCHBIM JIY4OM, JIBa XMMHWYCCKHUX CTaKaHa: B OJHOM SaBapeHHBIﬁ I1a-



KETHUK 4as, B IpyroM — unctas Bojaa. [IpomycTture nyd nazepHoro ¢poHapuka yepes
cTakaHbl. B KakoM cTakaHe, Mo-BallleMy MHEHHIO, HAaXOJUTCS KOJUIOMIHAS CHUCTe-
Ma? Ha yem ocHOBBIBaeTCs Ballie MPeANoIoKeHne?

Oxcnepumenmanvuas 3adaya Ne 2. BaMm BblIaHbl PacTBOPHI alleTaTa CBHHIIA
Pb(CH3;COQO), u momuna xanus Kl, mratus ¢ npoOupkaMu, CIIUPTOBas ropelika,
npobupkoaepxkarenb. B mpobupky Haneite 2 miu pactBopa Kl (BeicoToii 2 cM) u
3areM npwieite 2 mi pactBopa Pb(CH3;COO), . Obpasyercst KeNThlii 0CaJIoK.
Harpeiite npoOupky 0 pacTBOpPEHHS Ocajika. 3aTeM OXJIaIUTe MPOOUPKY OKOJIO 2-
3 MHUH ¥ MOMEINIaeM B COCYJ C XOJIOJHOM JienstHo Boaou. Uto Habmtomaere? Uto
MIPOUCXOJIUT TIPH BCTPSIXUBAHUU TIPOOUPKHU?

WTak, BB TOJBKO YTO OOHAPYKUIW PA3IMUUE MEXKIY UCTUHHBIMU pacTBOpaMU
¥ KOJUTOMJIHBIMH pacTBOpaMu. B mocienHux Bel HAOTIOAATN TMPOSBICHUE OTITHY E-
ckux 3¢ dextoB: «dpdexkr Tunnmans» (9kcm. 3am. Nel) U «sIBICHHE HCKPSAIIUXCS
cinoeB» (9Kcl. 3a71.Ne2).

Bomnpoc: Kak noka3are, 4TO MBUIBHBIA PAaCTBOP SIBISAETCS KOJUIOMIAHOW CHCTE-
moii? (Ilo paccesiHuio cBeTa B pacTBOpe -KOHYC TuHmaus).

YTo NpoUCXOAUT €CIM B MBUIBHBIA pPacTBOpP A00aBUTh MOBAPEHHYIO COJIb?
(ITpo3paunslii mpexae pacTBOpP PE3KO MYTHEET, 00pa3yroTCsl KPYMHBIE XJIOMbS).
3HAKOMCTBO C SIBJICHUSIMU KOATyJISIIIUU Y BHICATTUBAHUS.

Ilpoexmuas 3a0aua Ne 1.]IBa ydyeHUKa MIPUTOTOBWIA CMECh U3 PACTUTEIHHOTO
Macja ¥ BOJbl: 10OABUB MOJIOBUHY YailHOM JT0kKK Maciia B 200 mi Boasl. OnuH U3
HUX YTBEPXKIAET, UYTO TOJy4YEHHas CMECh SIBISETCS KOJUIOMIHBIM pPacTBOPOM, a
apyrou 3to orpunaer. Kro npas? CBoil OTBET WILTIOCTPUPYHUTE CHUMKAMH HA MO-
omtbHOM Tenedone. (IIpaBel 00a yuenuka. Bee 3aBUCUT OT 0COOCHHOCTEN TIPUTO-
TOBJICHUsI cMecu. Eciii mpocTo pa3merniats Macio B BoJe, TO KoHyC TuHmans He
HaOmomaetcs. Ecnu jke akTUBHO B30alThHIBAaTh CMECh B TE€UEHHWE HEKOTOPOTO Bpe-
MEHH, TO CMECh MYTHEET U B TAKOM PACTBOPE XOPOIIO BUIEH KOHYC PAaCCESTHHOTO

CBCTA, TO €CTh MOABJIAIOTCA MCJIKOANCIICPCHBIC YaCTUIILI KAIICJICK Macna).



BbIBOA: KOJUIOMAHBIE PAacTBOPHI MOXXHO OOHAPYXKUTh MO ONTHYECKOMY TECTY
«hdext Tungana», KOTOpbIi 0OHAPYKUBAETCA, €CJIU KOJUIOMIHBIE YACTHIIBI HE
IIPEBBILIAOT IMANla30H HAHOPA3MEPOB.

4.4. Memoovl u cpedcmea IMRUPULECKO20 UCCIE008AHUAL.

Ha npeapiaymux 3aHATUAX Bl BBINOIHSIA SKCIIEPUMEHTAIBHBIE U ITPOCKTHHIE
3amaun. Kak BbI lyMaeTe, Kakie METO/Ibl UCCIICIOBAHUS BbI UCIIOJIH30BAIINA?

1. HaGmronenue. 2. OkcnepumeHT. 3. M3mepenue. 4. CpaBHeHHe

BcnomuuTe 3agaHusi, IpOCMOTPUTE CBOU 3allUCU U MPOKOMMEHTHUPYUTE HX C
TOYKU 3PEHUS UCIIOIB30BAHHBIX METOJOB UCCIEA0BaHUsI. YeM BbI MOJb30BAINCH,
YTOOBI PEUIUTH MOCTABIICHHYIO MIEpe]] BaMU MTPOOJIEMY.

Ilpoexmuas 3adaua Ne [. Haiinute, yeMy paBHa IJIOTHOCTh AJIFOMUHHEBOMN
GboJIbru U METHOM WM CTAJIbHOW OOJIBAHKM HENPaBUIBLHON (OPMBI, KOTOpHIE Jie-
KaT Ha Balmx cronax. Maer oocyxnenue.

JIOJKHBI IPEAJIOKUTD TUIaH PEIICHUs 3TOM 3a/Jayu, ONpenesuTh Kakue HeoO-
XOJIMMBI U3MEPUTETBHBIC PUOOPHI JIJISl PEIICHUS dTOM 3aa4H.

CpaBHUTH HaWJICHHOE 3HAYCHUE TUIOTHOCTU aJIOMUHUSA, MEIU WU CTald CO
CIIPABOYHOU BEJIMYUHOM.

4.5. Kax cmenenv usmenvuennocmu éausem Ha 00uwiyr0 naouwiadb co-
npuxacaruwuxca yacmuy. OObeMHbIE B3pbIBbI HA MyKOMOJIBHOM 3aBOJIE, IPEBEC-
HO-CTPYKE€UHOM Tipeanpuatun. [loueMy Henb3s UCTOIb30BaTh OCH3UH IS PO3KU-
ra JipoB. BCOMHUTH «4TO Takoe IJIONIA/IbY, «EAUHUIIBI U3MEPEHUS TITOIIAIM.

llpoexmuas 3a0aua Ne 1.Y Bac Ha cToJlax HaxoaATcsa Tnbo Kyouk PyOuka, nu-
00 MasieHbKasi ymakoBKa caxapa-paduHana. Halinute miomans 1enoro Kyouka u
oO0IIyI0 TUIOIIAb 9 MalbIX KyOMKOB, U3 KOTOPBIX COCTOUT OOJIBIION KYyOWK; WM
1[eJI0M YIAaKOBKM caxapa W OOIIYIO IUIOMIaJbh BCEX KYCOYKOB caxapa B YIaKOBKE.
CpaBHUTE 3HAYEHUS TUIOMIAAN TIEION (UTYPBI U CYMMapHOM TIJIOMIAIU €€ YacTei?
Kakyto 3akOHOMEPHOCTh MBI MOKEM HaOJIIOAaTh?

4.6. Hanooovekmol u 00ycnoieHHOCHb UX YHUKAIbHHIX CE0IICHE pe3-

Kum yeesiuuenuem mzomadu noeéepxrnocmu wacmuy,: HAHO4YaCTHUIIbI, HAHOIIJICHKH,



HAHOBOJIOKHA, HAHOTPYOKH, HAHOLIAPWKH, ACHAPUMEPHI, LIEOJIUTHI, KBAHTOBBIC
TOYKH.

Ilpoexmnas 3a0aua Ne 2. Yxo0 nocst umeeT niauHy 12-13 MM, a yacTuila Marte-
tuta Fe304 — 20 um. YBenuubste ux B 1 mumnapy pa3. C kKakuMu 00BEKTaMHU BbI
Tenepb Oyzaere ux cpaBHuBaTh? Kakue usmueckue BeIMUMHBI U3MEHSIOTCS MpPU
U3MEHEHUU JINHEHHBIX pa3MepoB?

Ilpoexmmnas 3a0aua Ne 3. CkonbKo TUcTOB Oymaru A4 BoiiieT B cTakaH 00be-
MoM 100 mn?

Kaxxnoil rpynmne BbigaHbl TUCTHl OyMaru A4 U XUMHYECKHE CTaKaHbl 00bEMOM
100 mn. Kaxknas rpynmna uieT OTBET Ha 3TOT BOIPOC.

[TpennaraeM MOMoOIlb: COMHUTE JIUCTHI B KOMOK. CKOJIBKO KOMKOB Oymaru BO-
IUIO B OJIMH CTAaKaH?

Haiigure muiomans OTAENbHOrO JUcTa A4 U Miowaib MOBEPXHOCTU XUMHUYeE-
CKOro crakaHa. Haligure cymmapHyto 1iomnaib KOMKOB OyMaru, HaXoJIsUIuXcs B
crakaHe?

JlenaroT BBIBOJ: OHA OKa3ajach 3HAYUTENbHO OOJbIIE IJIOAAN OBEPXHOCTH
CTaKaHa.

Kakum 006pa3oM Mbl YBETMUUIN CYMMapHYIO IUIOIIAb HOBEPXHOCTH Oymaru?
(YmensbiienrnemM o0bemMa OJTHOTO JIHCTA)

4.7. Hanooovexkmot u 00ycio61eHHOCHb UX YHUKAbHBIX CE0UCME Pe3-
KUM y6enuyenuem nioujaou no6epxXHocmu 4Yacmuy;: HaHOYaCTHIIbl, HAHOTUICHKH,
HAHOBOJIOKHA, HAHOTPYOKH, HAHOILIAPWKH, ACHAPUMEPHI, IIEOJIUTHI, KBAHTOBBIC
TOYKH.

IIpoexmuas 3a0aua Ne 4. HaiimuTe miomaas CBoel YepermHoi KOPOOKHU U CpaB-
HUTE €€ C MUIONIA/IbI0 MTOBEPXHOCTU OOJIBIIMX MOJYIIApUA U YEepernHON KOpOOKH,
ecii S(kopa 6.11.) = 2500 cm” . S(u.x)=4nr’/2, rae r=C/2x.

OObscHeHue: 0oJbllas MIOMAAb OONBIIUX MOMYHIApUN OOBSCHAETCS HAJIWYU-
€M MHOTOYMCIIEHHBIX CKJIAJIOK.

Oxcnepumenmanvhas 3aoaya. Ha cronax HaxoasTcs cTajbHas KHOIIKA, )Ke-

JIE3HBIN I'BO3b, KyCOUCK Me,HHOﬁ ITPOBOJIOKH, ME€AHAasA CKPCIIKa, 'padyJibl aJIlOMHU-



HUS ¥ LIMHKA, IITaTUB C MpOOHpKaMHu, cofisiHasi Kuciora. [lomectuTe npeanoxeH-
HBIE Tella Ha JHO MPOOUPOK U 100aBbTE 3aTEM COJISIHYIO KUCIOTY (BBICOTa CTOJIOA
KHUJKOCTU IpUMepHO 1,5¢m).

Onuiurre, 4TO Bbl HAOJIIOAAETE B KAXKA0U U3 TPOOUPOK.

3HAKOMCTBO C QJICKTPOXUMHNYCCKHUM PAIA0M Hal'[p}I)KeHI/Iﬁ MCTAaJJIOB.

Haszsanue Ha3sanue meranna, Yto JleBee unu npasee
o0BbeEKTA 13 KOTOPOTO ClIeJIaH Ha0JIr01aeEM OTHOCHUTEIBHO
OOBEKT H; B a51/xum psny
BriBon:

C KMCIIOTOM B33HMOH€ﬁCTBYIOT MCTaJIJIbI:

C KUCJIOTOM HE B3aMMOJICHCTBYIOT METAJIbIL:
3ananue no yueOnuky ['abpuensna O.C.: 03HaKOMbTECH C TEKCTOM Ha C. 13.

- C xakuM BBl CTOJKHYJHUCH MpoTuBOpeurieM? Meaps u cepeOpo B HAHOCO-
CTOSIHUSIX CIIOCOOHBI B3aMMOJIEUCTBOBATh C KUCJIOTAMU. YBEJIWYEHHUE IUIOUIAJH
MOBEPXHOCTH PEArupyoIINX YAaCTHUI[ BIUSIET HE TOJIBKO HAa CKOPOCTh PEAKIUMHU
(0OBEMHBIE B3pBIBBI), HO U HA XapaKTep XUMUYECKUX CBOMCTB.

[IpoekT «B nmouckax KOJJIOUIHBIX paCTBOPOB)
5. Xumus Ha cTpaKe 310POBbSI.
5.1. Hoo. Boszonka iiooa. Hoo uz anmexu.

IIpaxmuueckas yacmeo.

N3roToBnenre Moaenu MOJEKYJbl Hona. DneKkTpoHHas, rpaduyeckas dop-
MyJa hoja

[TpoekT «OOHapyxkeHHE KpaxMasa B IPOIYKTaX MUTAHUS.

5.2. «Mapzanyoexka». Ilepmanzanam kanusa. Mapraseu v €ro CTeneHU
OKHUCJICHUS
IIpaxmuueckas yacmeo.

OHpC,IIGJIGHI/IG MaCCOBOU A0JIM KHUCJIOPOAa B MOJICKYJIC IICpPMaHIraHaTa Kajus.




PacyeTr 0THOCHUTENIBHOM IIJIOTHOCTH KUCIOPOAA IO BO3AYXY.

C6opka mpubopa AJis MOTydeHHUsI KUCIOPO1a METOJOM BBITECHEHHUS BO3TyXa.

DKCnepuMeHT: cOopka mpudopa A pas3iioKeHHs mepMaHranarta kanus. Kade-
CTBEHHAs PEaKlMs Ha KUCIOPO/I.

[IBeTHBIE peaknMM C TEpMaHTaHATOM Kanus (Hamp., MepMaHraHaT Kalus U
CyJIb(pUT HATPUA, JIP.)

5.3. Ilepekucw gooopooa. Ceolicmea u npumeHeHue nepoKcuoa 6000pood.

CreneHp OKHMCIIEHHS KUCIOPO/Ia B MOJIEKYJIE ITEPOKCUIA BOJIOPOJA.

Peaknus pa3noxeHus nepokcuaa Bogopoa. Kak npoBecTr S3KCIepuMEHT.

Karanuzaropsl. Oxcuna mapranna (1V), depmeHT katanaza — kaTaau3aTophl pe-
aKINU Pa3JI0KECHUSL.

lIpakmuueckas uacme.

Oxcun mapranna (1V): nanucate GopMyity BelecTBa U ONPENETUTh CTEIECHb
OKUCJICHUS.

Tpu npoOUpPKH, B KKI0N HAXOJUTCS HECKOJIBKO MJI allTE€YHOU MEPEKHCH BO-
nopona. Bo BTopyio U TpeThio NpOOUPKU MOMECTUTE COOTBETCTBEHHO OKCHJI Map-
ranna (V) (Ha KoHuUMKe mmMaTens) U CBEKEHATEPThIM KapTodenb (Ha KOHUYMKE

HITIATeNs ).

Homep npobupku UYro nobaBumm Uro nHabmomgaem

Hamucats ypaBHeHUE peakiiuu ¢ 0003HaYEHUSMH YCIOBHM €€ MPOTEKaHMUS.
[Tpoucxoaut nu peakius B nepsoil npodupke? [lpemnoxure npubdop ansg mo-

Jy4eHUs BOJOPOA MPHU Pa3I0KEHUN TTEPOKCUAA BOIOPOIA.
5.4. Auemuncanuyunoeasa kucioma. Ackopoébunoean kucioma. KUCi0THOCTb
cpenbl. pH — MHAMKATOPHI CBOMMH PYKaMH.

IIpakmuueckas uacme.

Onucanue pusnyeckux cBorcTB. [IpuroroBieHue pacTBOpoB aneTuica-
JUIAJIOBON M acCKOpOMHOBOM KUCIOT. JleiicTBUe MHIuUKaTOpoB ((eHondranenna,

JaKMyca U METWJIOpaH)Xa) Ha UX PaCTBOPBIL.
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I/IHI[I/IKaTOpBI AHCTI/IJICEUII/IHI/IJ'IOBa}I ACKOp6I/IHOBa$I KHCJIOTa

KHCJIOTa

denondranerH
Jlakmyc

METHJIOPAHXK

[IpuroroBneHue oTBapa KpacHoM kamycTbl. HaOmoneHne n3mMeHeHus: 1BeTa
OTBapa B pa3HbIX pacTBopax (yKCyCHasl, JUMOHHas, aCKOPOMHOBAasl KUCJIOTHI, IO-
BapeHHas COJIb, FA3MPOBAHHAS BOJIA, HAIIATBHIPHBIN CIIUPT, MUIIEBas COJIa, paCTBOP
MBbUIA U CTUPAIBHOIO MMOPOLIKA).

B3anmoneiicTBre ackopOMHOBOM KUCIOTHI ¢ HogoM. Borpoc: s Kakux 11e-
JIel MOXKHO HMCIIOJIB30BaTh 3Ty peakuuio? (sl oOHapyKeHUsT aCKOPOUMHOBOM KHC-

JIOTHI B IPOIYKTAX MUTAHMS).

| pearent 2 peareHr Urto Habnrogaem
acKOpOMHOBAsI nox npu
KHCJIOTa UX B3aNMOJICCTBUA
du3nyecKrue CBONCTBA DuU3MYECKHUE CBOMCTBA
5.5. «3enenKka» unu oOpunIuanmosslil 3eenstii. 11ser mopomkooopaszHo-

ro OpwimaHToBOrO 3eseHoro. [IpakTruueckoe 3HaU€HHE U TTOTyYEHUE.

llpakmuueckas uacme.

dusnyecKkue CBOMCTBa OPUIITMAHTOBOTO 3€JICHOTO

Kak nokazarh MOIMHHOCTH OpHIITMAHTOBOTO 3elieHoro. IIpoBemenue mocie-
JIOBATEIBHBIX PEAKIIUN B OJTHON MPOOUPKE ¢ OPMITHAHTOBBIM 3€JICHBIM: BHAYAJIC B
pOOUPKY A00aBUTH KOHIICHTPUPOBAHHOW COJISTHOM KHUCIOTHI, a 3aT€M pacTBOpa
mienoun NaOH. Odopmienue paboThl O CBOEMY YCMOTPEHHUIO. 3aTeM OOCYIUTh:
KaK 3a(MKCHUPOBAJIM PEe3yJIbTaThl IKCIIEPUMEHTA (M3MCHEHHUE IIBETA, BBHINAJICHHC
ocajka).

[TpoekT «MOKHO 1M UCIOJIb30BaTh OpPUJTMAHTOBBINA 3€JEHBIA KaK MHAUKATOP

KHCJIIOTHOCTH CPCAbD»
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5.6.  «Mbino uyoecnoe»: X03sIICTBEHHOE W TYaJIETHOE, )KUIKOE U TBEPJIOE.

Ilpaxmuueckas yacmeo.

JlelicTBHE TakMyca Ha pacTBOP MbLIa, PACTBOP CTUPAIBHOTO MOpPOIIIKa (J10Ka3a-
TEIBCTBO LIETOYHOTO XapaKTepa MOIOUIUX Cpe/icTB). M3yueHune 3TUKETOK TBEPAO-
ro U KUJKOrO MbUIa (pa3nuyve B XMMHUYECKOM cocTaBe). PacTBopeHue Mbuia B
YKECTKOM M TUCTUIUIUPOBAHHOM Bojie. Dddext Tunmans.

[Ipoekt «Mpu1oBapeHuE»

6. XuMud muIm

6.1. Caxap, Kpaxman, yennron03a — poOOCMEEHHUKU 2/1I0OKO3bl.

Yro Takoe nuader. I MMKeMUYECKH UHIEKC MPOAYKTOB MUTAaHUA.  XUMHUYe-
CKHE MOJICIACTUTENIA U UX KOBapCTBO.

IIpaxmuueckas yacmeo.

OnpeneneHrue MPOIYKTOB C BBICOKHM TJIMKEMHUYECKHMM HHAEKCOM (paboTta ¢
Ta0JINIIEH).

OmnpenensieM MOACIACTUTENIU: acapTam, cCopour .... (PaboTa ¢ aTUKETKaMH.

OMnbIT: B3aUMOJACHCTBHE TIIIOKO3bI ¢ TUApoKcuaoM meau (1), cBexxenpuroros-
JICHHBIM.

HccnenoBanrie M3MEHEHUsI COJIEPKAHMSI TIIOKO3bI B KPOBHU TOCJE  cOalaHCH-
poBaHHOTO 00efa u mocie ynorpedsnenus: gactdyaa: KUPUEIIKOB,YUIICOB, Ca-
KHX ra3UpOBaHHBIX HATUTKOB.

6.2. Antomunuii: genukuil u yrcacusiit. [louemy He ciaemayeT Moiab30BaTh-
csa amomuHueBord nocynoi? ConepHuk kanpuus. Octeonopo3. Meramibl KOH-
CEpBHOM OaHKH.

Ipaxmuueckas paboma.

CBoiicTBa amlOMUHUSA U 00JACTU MPUMEHEHUSI aTIOMUHUS HA OCHOBAaHUU €ro
cBOMCTB (oBTOpeHue). COCTaBUTH TAOIUITY, KJIACTEP UIIH CXEMY.

[IpoBeneHre XMMUYECKHX PEAKIUMA, XapaKTEPHU3YIOMINX aM(pOTepHBbIC CBOU-
CTBA COCIMHEHUI aTFOMUHUSL.

OmnpIT 1. ANFOMUHHN U COJISIHASI KUCIIOTA.

OmnpiT 2. X51opu aTFOMUHHS U THAPOKCHU HATPUS
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Omnpit 3. 'mapoKcua aatOMUHMS U COJISTHASE KUCIIOTa

OmnpiT 4. 'mapokcua aatOMUHHS U TUAPOKCH]T HATPUS

HasBanwue onbiTa Yro HaOIIOJaEM YpaBHEHHE XUMUYECKOU pEAKIIUU

BriBo:
[IpoexT «Ee BennuecTBO — KOHCEpBHAsE OAHKA: SKCIIEPUMEHTAIBHOE OTpeiesie-
HUE METAJIOBY.

6.3.  Ykcycnaa kucnoma. CTOnoBbIN YKCYC, YKCYCHAsl CCEHIIMS, JeIsHas
YKCyCHasi KHCJIOTa: B 4eM pa3Huia. CBOMCTBAa YKCYCHOM KUCJIOTHI U €€ NMPUMEHe-
Hue. OU3NO0IOrMYECKOE BO3IEUCTBUE KUCIIOTHI.

IIpakmuuecxas paboma.

CocraBneHue MOHATUMHOM CXEMBI: «4TO $I 3HAI0 OO0 YKCYCHOH KHCIIOTE»
(MHAUBUIYATIBHO, IMOO B TPYIIIE).

PacueT KoHUEHTpalKK KUCIOThI IPU €€ pa30aBiICHUU.

KuCHIOTHOCTH pacTBOPOB MUILEBOM COJIBI U YKCYCHOM KUCIIOTHI.

[Mamenne nuIeBoM CoAbl YKCYCHOU KHACIOTOW: NPU3HAKU XUMUYECKOU
peakiuu (BbIJEJICHUE Ta3a, PEe3KOe YBEJIMUYECHHE o0beMa PEaKIMOHHON CMeCcH).
[TOoBTOPUTH peaKLUIO Talle€HUs COMAbl C UCIOJIb30BaHUEM WHAMKATOpa (HAIp., OT-
Bapa KpPaCHOKOYAHHOW KamycThl). J[yi1 yero HeoOXoauMo ObUIO MPUMEHEHUE WH-
nuKaropa’?

OOpatuTh BHUMaHUE, YTO BBIICIICHUE Ta3a YaCTO COMPOBOKIACTCS
yBEIMYEHHEM O0BbeMa peakMOHHON cmecu. Kakue Mepbl NperoCTOPOKHOCTH
HYKHO COOJIIO/IaTh TP MPOBEICHNUN TAKUX PEAKITAN?

6.4. «Conenaa nawa xcuszuv) (MOBapeHHas COJb, NOTAll, T[IyTamar
HATpUs rI1ay0epoBa COJIb, MEIHBIN KYIIOpPOC)
[TuieBast copa, MUThEBASI COJIA, KAIBLIMHUPOBAHHAS COJIa, KAyCTUUECKas Cofa:

OJMHAKOBBIC WJIM PAa3HbIC BCIICCTBA. KauecTBeHHbBIC p€aKunn B XUMHUH.
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Ipaxmuueckas paboma
OnpenenuTh: Kakoe U3 BELIECTB (MUILEBAs COJIA, KAyCTUYECKAsl COJla, KaJIbLMHU-
pOBaHHas CO/a) SABJISAIOTCS COJIIMHU YTOJIBHOM KUCIOTHI.

OmnpiT 1. [lelicTBUE MHIUKATOPAMH.

OmnpIT 2. [IelicTBUE Ha PaCTBOPBI MUIIEBOM M KAYCTHUYECKOM COJbI YKCYCHOU

KHCJIOTBI

Ha3zBanwue onbiTa Yrto HabmrogaeM BriBog

BriBon:

[IpoBeneHre ONMBITOB MOJATBEPKIAET, YTO MHUILEBAsT COJIA, KAIBLIMHUPOBAH-
Hasl COJIa — 9TO COJIM CJIa0O0M YrOJIbHOM KUCIIOTHI, a KayCTUYECKasl CO/ia — pacTBO-
pUMOE OCHOBAHHE.

OO6CcynuTh, KaK JI0Ka3aTh OMBITHBIM ITyTEM, YTO MUIIEBasi coja SBISETCS KUC-
JIOM COJIBIO.

6.5. Bpeo numpamoes: mugh unu npaeoa. 11op3a HUTPATOB: BAXKHEUIINE
MUHEpalbHbIe YI0OpeHUs Kak UCTOYHUK a30Ta. KpyroBopot aszora. [louemy Be-
HEpUHA MYXOJIOBKA MOEAAeT HACEKOMBIX (TaK OHAa BOCIOJHSAET HEJOCTATOK a30Ta
B 0ONOTHCTBIX MecTax). HutpaTel B KauecTBe MUIIEBBIX KOHCEpPBaHTOB. Kakwe
MPEBPAILEHUS MPOUCXOAAT C HUTpATaMU B OPraHU3ME YeJIOBEKa. A30T U €ro CTe-
MEHU OKUCJICHUS.

IIpakmuueckas uacmo.

OnpenerneHne MacCoBOM J0JIM a30Ta B KAJIMMHOW, HATPUEBOM M aMMOHMUNHOMW
cenmtpe. BoiBoa: kakoe u3 HUX OoJjiee IEHHOE a30THOE y100peHue.

[TpoexT «BnusiHue a30THBIX YI0OpEHUI HAa POCT CAXEHIIEB (DACOITH.

7. PaGoTa HaJ1 MpOeKTaAMHU — 5 4

1. Dtan BEIOOpA TEMBI, IIOCTAHOBKH I1EJIH, 33J1a4 UCCIICIOBAHUS .

2. OTtan BBIIBM?KCHHA THIIOTC3bI.
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3. Otan TIaHUPOBAHUS MYTH JOCTHKEHUS IIEJIeH HCCIe0BaTeIbCKUX
(TpoeKTHBIX) paboOT U BEIOOPA HEOOXOIUMOTO HHCTPYMEHTAPHSL.

4, DTtan npoBelieHUus] y4eOHOTo HccleoBaHusl (MMPOEKTHOM paboThI) C
MPOMEKYTOUYHBIM KOHTPOJIEM 32 XOJ[OM BBITTOJTHEHHS M KOPPEKIHEH pe3yIbTaTOB.

S. Ortan odopMIleHUs, TIPEACTABICHUS (3aIUTHI) MPOAYKTA MPOCKTHOM

paboThI
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Camocro-
AATCJIbHOC
npuoope-

TeHHe 3HAHUK

PaGota B 11e1oM CBHIIETENBCTBYET O CIIOCOOHOCTH CAMOCTOSATENBHO C
OTIOPOH Ha IMOMOIIb PYKOBOJUTEISI CTABUThH MPOOJIEMY M HAXOAUTh MyTH €€
pelIeHus; TIPOJICMOHCTPUPOBAHA CITIOCOOHOCTh MPUOOPETATh HOBBIC 3HAHUS

W/WJIH OCBaMBaTh HOBBIE CIIOCOOBI JCHCTBUM, TOCTUTATh 0oJiee TITyOOKOTO

Pabora B 11€710M CBUIETEIBCTBYET O CIOCOOHOCTH CaMOCTOSTEIBHO CTABUTh
Mpo0JIeMy U HaXOJUTh MYTH €€ PELICHMUSI; MPOJICMOHCTPUPOBAHO CBOOOHOE
BJIQJICHUE JIOTHUECKUMHU OTEPAIUSIMU, HABBIKAMU KPUTHUECKOTO MBIIIICHHUS,

YMCHHE CaMOCTOATCIIbHO MBICIIUTL, IPOACMOHCTPUPOBAHA CIIOCOOHOCTH Ha

U pelleHue HOHUMAaHHUS U3yYSHHOTO 3TOH OCHOBE MPUOOPETaTh HOBBIE 3HAHUS U/WIJIM OCBAaUBATh HOBBIE CIIOCOOBI
npooaem JeicTBuil, focTurath 6osee riryOoKOro MoHUMaHHS POOIIeMBbI
3HaHue ITponeMOHCTPHPOBAHO MOHMMAaHUE COJICP>KaHUs BBIOMHEHHO paboThl. B | IIpogeMoHCTprpoBaHO CBOOOAHOE BlIaJCHUE IPEAMETOM IPOSKTHOM
npeaMera paboTe U B OTBETaX Ha BOIPOCH! 10 COJAECPIKAHUIO pabOThI OTCYTCTBYIOT nearenbHocTH. OMMOKH OTCYTCTBYIOT
rpyOble OMIMOKH
Peryas- IIpoaeMOHCTPUPOBAHBI HABBIKU ONPE/ICICHHUSI TEMBI U TITAHUPOBAHHS Pabora TimarenbHO CIUIAaHMPOBAaHA U TIOCTIEI0BATENIBHO peallu30BaHa,
THBHbIE padoTHL. CBOEBPEMEHHO MPOIIeHbI Bce HE0OXO0IMMBIE TaMbl 00CYKICHUS U
AeHCTBHS PaboTa noBesieHa 10 KOHIIA U MTpeJICTaBlIeHa KOMUCCHU; MPEACTABICHIA.
HEKOTOPBIE JTaIIbl BBITOIHAIUCH [10]1 KOHTPOJIEM U IIPH IOJIEPHKKE KOHTPOITh 1 KOPPEKIIH3 OCYMECTBIAINCE CAMOCTOATENLHO
pykoBoauteis. [Ipu ’TOM NPOSABISAIOTCS OTIEIBHBIE JIEMEHTHI CAMO-
OLIEHKH ¥ CAaMOKOHTPOJISL 00y4aroIerocs
Kommy- IIponeMoHCTpUpPOBaHbI HABBIKK O()OPMIIEHUS IPOEKTHON paboThI U Tema sicHO onpeneneHa U NosicHeHa. TekcT/coo01IeHne XOPOLIO
HUKAIHSA HOSICHUTEIbHOMN 3aMUCKHU, a TAKXKe HOATOTOBKH IIPOCTOH MIPe3eHTalUu. CTPYKTYpUpPOBaHbI. Bce MbICIIU BBIpaKEHBI SICHO, JIOTHYHO,

ABTOp OTBCYACT HA BOIPOCHI

mocJICA0BAaTCIIbHO, ApIr'YMCHTHPOBAHHO. Pa60Ta/c006meHHe BbI3bIBACT

HUHTCPEC. ABTOp CBO60,I[HO OTBCYACT HA BOMPOCHI




