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IMosicHUTeJIbHAA 3anIMCKA
PaGouas mporpaMma 1mo BHEYpOUHOM NeaTenbHOCTH «IlepBbie maru B XUMum» s §-X
KJIACCOB  COCTaBJIEHAa B  COOTBETCTBUU ¢  TpeboBaHusimMu  DenepanbHOrO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa OOIIEro 0Opa3oBaHHs BTOPOTO
MOKOJICHUSI:

1. [IpumepHass ocHoOBHasi oOpa3oBaTelbHAas IMporpaMmMa OCHOBHOTO OOIIEro
obpazoBanus  (ogoOpeHa  pemieHueM  (eaepalbHOTO  Y4eOHO-METOIUYECKOTO
o0BbeIMHEeHus 1o 001eMy 00pazoBanuio (MpoTokod oT 28 uroHs 2016 r. Ne 2/163);

2. [MTucemo MunoOpuayku ot 28.10.2015 r. Ne 08-1786 «O pabouux mnporpammax
y4eOHBIX MPEAMETOBY;

3. [Tucekmo MunobpHayku ot 12.05.2011 1. Ne 03-2960 «O6 opranuzanuu
BHEYPOYHOU JEATETLHOCTI.

Hanunas nporpamMma SIBJISIETCA  MPOrpamMMoi OOLIEUHTEIUIEKTYaIbHON
HarpaBJeHHOCTH. [IporpamMmma noctpoeHa Ha CleIyOIUX MPUHLIHIAX:

- Ipunyun nayunocmu (3HaHUSL OCHOBAaHBI HA OOBEKTUBHBIX HAYYHBIX (PaKTax). -
Ipunyun nocredosamenvnocmu u cucmemamuynocmu (00y4yeHHE OT MPOCTOro K
CJIO)KHOMY, «OT HE3HAHUS K 3HAHUIO, OT HEYMEHUS K YMEHUIO»).

- Ipunyun naenaonocmu  (OCYHIECTBIEHUE CBSI3M  MEXAY KOHKPETHBIM H
a0CTpaKTHBIM).

- Ipunyun ocmuicniennocmu (NEPEHOC UMEIOIINUXCS 3HAHUI B HOBYIO CUTYaIUIO).

- Ipunyun coznamenvnocmu u akmugnocmu (IPUMEHEHUE 3HAHUI HA TPAKTUKE).
AKTYaJIbHOCTh JIaHHOM IIPOrpaMMBbl COCTOMT B W TOM, YTO OHA HE TOJIBKO JaeT
BOCITUTAHHUKAM TMPAKTUUYECKHE YMEHUS W HaBBIKK, (POPMUPYET HAYAIbHBIA OTBIT
TBOPUYECKOU JIESITEIbHOCTH, HO M Pa3BUBAET MHTEPEC 00YUaAIOIIEroCs K 3KCIIEPUMEHTY,
HayYHOMY [IOMCKY, CIOCOOCTBYET CaMOOIPENEICHUIO YYalluXcs, OCO3HAaHHOMY
BbIOOpY mpodeccun. Yuanmecss CMOTYT Ha MPAKTUKE MCMOJIb30BaTh CBOM 3HAHUS Ha
YpOKax XUMHUU U B OBITY.

Ilenaroruveckasi 1ejeco00pPa3sHOCTh 3aKJIHOYAETCH B TOM, YTO 0a30BBIA KypC
IIKOJIBHOM MpOrpaMMbl TpeaycMaTpUBaeT MPaKTHUYECKHe padoThl, HO UX SBHO
HEJ0CTaTOYHO, YTOOBI 3aMHTEPECOBATh YYAIIUXCS B CAMOCTOATEILHOM MPUOOPETEHUN
TEOPETUYECKUX 3HAHUM M NPAKTUYECKUX YMEHUNW W HaBBIKOB. I 3TOro B Kypce
«IlepBble marm B XMMHHM» BKIIIOUEHBI HauOoJiee SpKUE, HArJsAHbIE, UHTPUTYIOLINE
AKCIIEPUMEHTBI, CIIOCOOHBIE YBJIEYb W 3aWHTEPECOBATh YYaIIMXCS MPAKTHYECKOU
HAayKOW XMMHEM.

B pamkax HanuoHansHOTO mpoekTa «OO0pa3oBaHHe» CO3[IaHUE LEHTPa €CTECTBEHHO -
Hay4YHOM HamnpaBlIeHHOCTH «Touka pocTa» MO3BOJWIO BHEAPUTH B MPOrpaMMy
U pOBYIO JIAOOPATOPHUIO U KAYECTBEHHO U3MEHHUThH MPOIECC O0YUECHUSI XUMUMU.



KonnuecTBeHHbIE OKCIICPUMCHTBI ITO3BOJIAT IOJIY4aThb JOCTOBCPHYIO I/IH(I)OpMaHI/IIO 0
IMPOTCKAHUHU TCX WUJIM UHBIX XUMHWYCCKUX ITPOHICCCax, O CBOMCTBaX BCIICCTB. Ha ocHoBe
IMOJTYUYCHHBIX JSKCIICPUMCHTAJIBHBIX JdaHHBIX 06yqaeMLIe CMOTYT CaMOCTOATCIIBHO
JACJIaTb BBIBOJBI, 0606[H3TI> PE3YJIbTaThl, BBIABJIIATE 3AKOHOMCPHOCTH, YTO OJHO3HAYHO
6yz[eT CIT0COOCTBOBATH ITOBBIIICHUIO MOTHUBallHU O6y‘-IeHI/I$I IMKOJBbHUKOB.

Leab nporpaMmmsi:

@OopMHUPOBAHUE Y YYAIIMXCS HAYYHBIX IMPEACTABICHUN O XWMHHM B IOBCEAHEBHOU
KU3HH 4YeJIOBEKa depe3 MpoOyXKIACHHE HWHTEpeca M pa3BUTHE NPOodecCHOHATHHBIX
CKJIOHHOCTEH K IPEIMETY XUMHUSI.

3agaum:

OoOpa3oBareiibHbIE:

. paclIMpUTh KPYro30p y4alluxcs O MUPE BEILIECTB;

. MCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS 10 XUMUU HA MPAKTHUKE;

. 00y4YuTh TEXHUKE OE30MaCHOCTHU MPHU BBHIMOIHEHUH XUMHUYECKUX PEaKIIHil;

. chopMHUpOBaTh HABBIKU BBIMOJHEHUS] TPOEKTOB ¢ wucrnoiab3oBanuem MKT u
1 poBoro 00OPyI0BaHHUS;

. BBISIBUTH TBOPYECKH OJIAPEHHBIX O0YJAIOIIUXCS U IIOMOYb UM IMPOSBUTH CEOSI.
Pa3BuBawimue:

. CIIOCOOCTBOBATH Pa3BUTHIO TBOPUECKHUX CITIOCOOHOCTEHN 00yUarOIIMXCS;

. dbopmupoBath UKT-KOMIETEHTOCTH;

BocnuraresbHbIe:

. BOCITUTAaTh CAMOCTOSITEILHOCTD IPH BBITTOJIHEHUH PAOOTHI;

. BOCIIUTAaTh YYBCTBO B3aWMOIIOMOIIHY, KOJUIEKTMBU3MA, yMEHHE padoTaTh B

KOMAaH/I€; BOCIIUTATh YyBCTBO JIMYHON OTBETCTBEHHOCTH.

CBa3b colepkaHusi NMPOrpaMMbl BHEYPOYHOH JeSITEJIbHOCTH € Y4YeOHBIMH
npeaAMeTaMu:

Kypc BHeypouHOU JeATEebHOCTH WIEHHO W COJEpKaTeIbHO CBSI3aH C 0a30BBIM
KYpCOM XHMHUHU M IO3BOJIIET NOAAECPKUBATh B3aUMOCBS3b TEOPUU U TPAKTHUKH,
dbopMupyeT yCTOMUHMBYIO MOTPEOHOCTh MPUMEHATH MOJYYEHHbIC 3HAHUS U HaBBIKU B
[MOBCEJHEBHOM KU3HU.

[IporpammMa mMocTpoeHa Ha OCHOBE MeEKIPEeAMETHON HMHTerpauMu ¢ QU3MNKOM,
MaTeMaTHKOW, Ouonorned M JPYTMMHU €CTECTBEHHO - HAayYHBIMU TpPEAMETaMHU.
Oco0eHHOCTH peasu3aluu NPOrPaMMBbI:

Bo3pacr o0yuarommxcs:
[Iporpamma opueHTHpOBaHa Ha BOCIMTAaHHMKOB B Bo3pacte 13-15 mer 06e3
CIIEIUAJILHON MMOATOTOBKH.

DopMbI 3aHATHIL:

B o0OpazoBarenbHOM mpolecce HUCHONb3YIOTCS pa3iuyHble (OpMbI MpOBEIEHUS
3aHATHUA:

. Oecebl;

. JIEK WY,



. CEMUHAapBHI;

. MPAKTUYECKOE 3aHATHE;

. XUMHUYECKUH

JKCIIEpUMEHT;

. paboTa Ha KOMITbIOTEPE;

. AKCKYPCHUH;

. BBITOJIHEHUE U 3aILATA TPOEKTOB.

Pe:xxum npoBeaenusi: 68 gacoB B rof - 1 pa3 B Henmenmto. Bee 3aHsATHS O BHEYPOYHOU
NEATEIbHOCTH  TMPOBOJAATCS  MOCJIE BCEX YPOKOB  OCHOBHOIO  pacHUCaHUs,
MPOJOJIKUTEIBLHOCTh COOTBETCTBYeT pekoMeHmanusim CanlluH, 1. e. 40 MunyT.
MecTo npoBeeHHsI: 3aHATHS MMPOBOATCS B yueOHOM KabuneTe xumun MBOY nunes
ropoaa Aneuncka

3mopoBbecOeperaromas OpraHu3anus 00pa3oBaTEIbHOTO IMpoIlecca IMPEAIoiaracT
UCTIONb30BaHue (OPM U METOJIOB 0OYyUEHHs, aJICKBATHBIX BO3PACTHBIM BO3MOKHOCTSIM
IIKOJIbHUKA: MMPAKTHICCKUE paOOThI, SKCIIEPUMEHTHI H OSCE/IbI.

Buabl 1esiTeJIbHOCTH: TIPEYCMOTPEHBI TCOPETUICCKUE W IMPAKTHUCCKUEC 3aHATHS

Il 1anupyeMble pe3yJabTaThl 0OCBOECHHS 00YIAIOIMIMMHUCS MMPOrPaMMbl
(BHeY4eOHOM ) BHEYPOUHO IeATEeJIbHOCTH
JIMYHOCTHBIE Pe3yJbTAThI:
. OCO3HaBaTh €IMHCTBO U II€JIOCTHOCTh OKPY>KAIOIIEro MHUpa, BO3MOKHOCTH €ro
MTO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTH)KCHUH HAYKH,

. IIOCTCIICHHO BBICTpANBATh COOCTBEHHOE HCJIOCTHOC MHUPOBO33PCHUC!
OCO3HaBaTb HOTpe6HOCTB N TOTOBHOCTD K CaMOO6paBOBaHI/IIO, B TOM YHCJIC U B paMKax
CaMOCTOSTEIILHOMN ACATCIBHOCTH BHE IIKOJIbI,

. OIICHUBATh )KM3HEHHBIE CUTYaIlMH C TOUYKHU 3pEHUsI 0€3011acHOT0 00pasa KU3HU U
COXpaHEHHUS 3/10POBbS;

. OLICHUBATH 3KOJOTUYECKUN PUCK B3aMMOOTHOILICHUN YEJIOBEKA U PUPOJIBL.

. dbopMUpOBaTh  JKOJIOTHYECKOE  MBIIUICHUE: YMEHHWE OLICHUBATh  CBOIO

NEeSATEIbHOCTh U MOCTYIKU APYTHX JIOACH ¢ TOUKH 3pEHUSI COXPAHEHUS OKPYKarolen
Cpelpl - TapaHTa XKU3HU U 0J1aronoay4us JiroIel Ha 3emiie.

MeTanpeaMeTHBIMU pe3yJibTaTaMd H3ydeHHs Kypca «llepBble maru B XUMHN»
ABJsieTcsl POPMHUPOBAHUE YHUBEPCAIbHBIX YueOHbIX aeictBuil (Y'Y /).

PeryasituBubie YY/I:

. CaMOCTOATENbHO OOHApYXKMBaTh M (QOPMYyJIHUpPOBATH YyuyeOHYHO MpoOJIeEMy,
OTIpeIeNATh 1eIb y4eOHOM AesITeIbHOCTH;

. BBIIBUTATh BEPCUU DEIIECHUS MPOOJIEMBbI, OCO3HABATh KOHEUHBIM pE3yNbTarT,
BBIOMpATh U3 MPEAIOKEHHBIX U HICKaTh CAMOCTOSTEIFHO CPEICTBA JOCTHKCHHUS 11ETIH;
. OCYILECTBIATh  LIEJICNOJIaraHUe, BKJIOYas IOCTAHOBKY HOBBIX  LieJield,
npeoOpazoBaHue MPAKTUYECKOH 331aUu B IIO3HABATENIbHYIO;

. COCTaBJIATh (MHAUBUAYAIbHO WIH B IPYIIIE) IUIaH PELIEHUs IPOOJIEMBI,

. paboTas 1o InijaaHy, CBEpsATh CBOU JEHUCTBUS C LENbIO U, IPU HEOOXOIUMOCTH,

HCIIPABJIATH OIINOKH CaMOCTOSATCIIBHO,



. YYUTBIBATh PAa3HbIE MHEHHS U CTPEMUTHCS K KOOPAWHALMN PA3IMYHBIX TTO3ULIUI
B COTPYIHUYECTBE;
. B JIMAJOre C YYHUTEJIEM COBEPILIECHCTBOBaTb CAMOCTOSTENBHO BbIpAOOTaHHbBIE
KPUTEPUH OLICHKHU.

ITo3naBaTeabHbie YY/I:

. aHAJIM3MPOBATh, CpPaBHUBATh, KiaccuduiupoBaTh U 0000mmaTh ¢GaKThl U
SIBJICHUSI. BBISIBIISTS IPUYUHBI M CIICJCTBUS MIPOCTHIX SIBICHHM.

. OcyumiecTBJISAATL CpaBHEHME, KIACCU(PUKALIMIO, CAMOCTOSITEIBHO BBIOUpAs
OCHOBAHMS M KPUTEPUHU TSl YKa3aHHBIX JIOTUYECKUX OTEepallnii;

. CTpouTh JIOTUYECKOE PaCCYXKIEHHUE, BKIIIOYAIOIIEE YCTAHOBJICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3EH.

. Co3naBaTh CXEMaTUYECKUE MOJIETM C BBIJCICHUEM CYIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

. CocTaBJsiTh TE3UCHI, PA3JIMYHBIC BUJIBI TUIAHOB (ITPOCTHIX, CJIOKHBIX U T.I1.).

. IIpeoGpa3zoBpiBaTH UHPOPMAIIKIO U3 OJHOTO BHUJA B APYroi (TabIuIly B TEKCT
U 1p.).

. YMerb omnpenensitb BO3MOXKHBIE HCTOYHUKM HEOOXOJUMBIX  CBEICHUH,
MIPOU3BOJIUTH TOUCK MHPOPMAIIUHU, aHATTU3UPOBATh U OIIECHUBATH €€ JOCTOBEPHOCTb.

. 00001IaTh MOHATHS - OCYHIECTBJSATH JIOTMYECKYIO OIEpalrio Iepexoia oT
MMOHSATHI ¢ MEHBIITUM 00BEMOM ITOHATHUSIM C OOJIBIITUM 00BEMOM;

. CTPOUTH JIOTUYECKHE PACCYKJICHHS, BKIIIOYAIOIINE YCTAHOBICHUE MPUYHMHHO-
CIIEICTBEHHBIX CBSI3EH.

. OOBSICHSITH SIBJICHUS, MPOLIECCHI, CBSI3M U OTHOILICHHUSI, BBISIBISIEMbIE B XOJI€

MCCJIEIOBaHMsI, OCYIIECTBIIATh BbIOOp HambOosiee 3P(HEKTUBHBIX CIOCOOOB pELICHUS
3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHM.

KommynukaTuBubie YV /I

. yMeTb (OpMYIUpPOBaTh COOCTBEHHOE MHEHUE U MO3UIINIO0, apTyMEHTHPOBATh €€
U KOOPAMHHUPOBATh €€ C MO3ULMH NapTHEPOB B COTPYJHUYECTBE INPHU BHIPAOOTKE
0O01ero pemeHnsi B COBMECTHOU JIE€ATEIbHOCTH;

. OTOOpa)kaTb B pPEUM COJIEp)KaHHE COBEPIIAEMBIX JEUCTBHM, Kak B Qopme
TPOMKOM COIMATM3UPOBAHHON peuH, TaK U B opMe BHYTPEHHEH peuH;

. YMETb apryMEHTHPOBATh CBOKO TOUKY 3PEHUS;

. YMETh OCYILIECTBIISITh B3aMMHBIA KOHTPOJb M OKAa3blBATh B COTPYAHUYECTBE

HEOOXOIMMYIO0 B3aMMOTIOMOIIIb;

. yMeTh paboTaTh B IpYIIe - yCTaHABIMBATh paboyue oTHOUIEHUS, 3P(HEKTUBHO
COTPYIHMYATH U CIIOCOOCTBOBATH MPOJAYKTUBHOM KOOMEpAIUH.

IIpeaMeTHBIMHM pe3yJbTATAMM U3YUYCHUS MPEIMETA SBIISIOTCS CIEIYIONIUE YMEHHUS:

. OCO3HAHHE POJIM BELIECTB;

. ONPENEIIATH POJIb PA3JIUYHBIX BELIECTB B IPUPOIE U TEXHUKE;

. OOBSCHATH POJIb BEILIECTB B X KPYTOBOPOTE;

. PacCMOTPEHHUE XUMUYECKUX MPOLIECCOB;

. UCIIOJIb30BaTh 3HAHUSI XUMUU TpU COOJIOJEHUU TMPaBWI HCIOJIb30BAHUS
OBITOBBIX XUMUYECKUX TPEMAPATOB;

. pasnuyaTh OMacHbIe U O€30TMacHbIE BEIlECTBRA;

. IMPHUBOAUTD MPUMECPbI XUMHWYCCKHUX IPOLECCOB B IIPUPOAC,



. HaxoauTb YCpPThbl, CBUACTCIBLCTBYIOIIHC 00 O6IHI/IX IMPpHU3HAKaX XUMHYCCKHX
IIPOUECCOB N UX PA3JINYIUAX,

. WCITOJIb30BAaHNE XUMUYECKUX 3HAHUHN B OBITY;

. OOBSICHATH 3HAUCHUE BEIICCTB B KU3HU U XO3SMCTBE YEIIOBEKA;

. OOBSCHATh MHP C TOUYKH 3PCHHSI XUMUU;

. dbopMHpoOBaTh TIPEICTaBICHUs 0 OyaymieM npodeccnoHaIbHOM BbIOOpe. Kpome
TOTO, 3aHATHUS MPU3BAHBI MPOOYAUTH y YyYalIUXCs WHTEpPEC K XMMHYECKOW HaykKe,
CTUMYJIUPOBATh  JajbHEHIIEE  W3yYeHHWE  XUMHHA.  XUMHUYCCKHE  3HAHUA,

chopMHUpPOBaHHBIE HA 3aHATHIX, HH(POPMAITMOHHAS KYJIbTYpa ydYalluXcs, MOTYT OBITh
WCIIOJI30BaHbl HMMH 11 PACKPBITUS PA3IMYHBIX TPOSBICHUN CBS3M XUMHH C
KU3HBIO.

Cnoco0bI onpeesieHUs: pe3yJIbTATUBHOCTH:

. Hauanouvtit konmpoav (cenmsadpp) B BUIC BHU3YaJbHOTO HAOIIOACHUS
nenarora 3a coOJIIOJICHUEM BOCIUTAHHUKAMU TEXHUKH O€30MacHOCTH, MOBEICHHUEM
pu paboTe ¢ MOCIETYIONTUM 00CYKICHUEM;

. Texkywuit konmpoav (6 meuenue 6cezo yuedH020 200a) B BUJIE BU3YAUIBHOTO
HaOJI0JICHUS Tearora 3a MpolecCOM BBITOIHEHHUS YYAlIUMUCS MTPAKTHYECKUX padoT,
MPOEKTOB, HWHJMBUAYAJIbHBIX  3aJaHUi, ydacTUs B  TPEAMETHOM  Hejene
€CTEeCTBO3HAHUS;

. Ilpomestcymounwlit.  KOHmpoav (memamuyeckuil) B BUJE NPEIMETHOU
JUAarHOCTUKH 3HAHUS I€ThbMU MPONJAEHHBIX TEM;
. Hmozoswlit konmpoasv (mait) B BUJEC U3YYECHHUS U aHAIN3a NPOAYKTOB TpyJa

yyammxcsi (IpoeKToB; cooOIIeHu, pedepaToB), mpoliecca opranu3aluu padboThl HaJ
IPOJIYKTOM M TUHAMUKH JIMYHOCTHBIX U3MECHEHHM.

. ®opMbl yu4éTa 3HAHMH, YMEHUH NIPU PeaTu3aluy MPOrpaMMbl.
. Ompoc;

. OO6cyxnenue;

. CamocTosiTenbHas padbora;

. TectupoBanue;

. [Ipe3enTanus u 3alMTa TBOPUYECKON padOTHI (POEKTHI U JIp.).

B kon11e yuebHOoro roja 00y4yaromuiicss JOJKEeH BBIMOJHUTD U 3alTUTUTD MPOEKT

Coaep:xanue Kypca
I/IHCTPYKTa)K I1I0 TCXHHUKC 6630HaCHOCTI/I HpOBOJlI/ITCSI Ha KaXIO0OM 3aHATHU Hepe)l
MIPOBEJICHUEM DKCIIEPUMEHTA.

1. Bsenenue

1. Beoonoe 3anamue. 3HaKOMCTBO y4YalluXCsi C HOBBIM YYEOHBIM KypCcOM B
KpPY>KKOBOH pabore.

2. Mecmo xumuu ¢ ecmecmeo3nanuu. 3apoXJI€HUE XUMHUU Kak Hayku. CBA3b
XUMUHU C MPAKTUYECKON KU3HBIO YEIOBEKA.

3. Ilpakmuueckas uacme.

COBI[aHI/Ie IMO3HAaBAaTCJIIbHBIX KPOCCBOPAOB U APYTIUX HHTCPAKTHUBHBIX ynpamHeHm?I.

2. JKcrepUMEHTAIbHbIE OCHOBbBI XUMHU
1. Bewecmea. Ilpuemnt oopawenus c eeujecmeamu.



N3yuenue paBuil TEXHUKU 0e30macHOCTH, NpEeAYNPEKIAIONINX U
3anpemaromux 3HakoB. [lepBasg nomoms. [IpoTrBONOX)KapHBIE CPEACTBA 3AILUTHI.

3HaKOMCTBO C BEIIECTBAMHU, BCTPEYAIOIIMMUCSA B OBITy: HOJIHAs HACTOMKa, MeE[p,
QTIOMUHHMA, COJIb, THINEBasl CO/AA, JUMOHHAs KHUCJIOTA, YKCyCHas KHCJOTa, BOJA,
MeAHbI Kynopoc. OTiMuue BeELECTB MO (PU3MUECKUM CBOMCTBAM: arperaTtHoe
COCTOSIHME, I[BET, 3alax, BKYC, pacTBOpUMOCTh. [IpaBmia XpaHeHHUs BEIIECTB B
naboparopur. TOKCHYHOCTH BEIIECTB JI JKUBBIX OPraHU3MOB OIPENETSETCS HX
XMMUYECKMMH CBOIMCTBaMH, MX CIIOCOOHOCTBIO BCTYMAaTh B XWMHYECKHE PEAKIIHU.
[IposiBneHUs TOKCUYHBIX BEIIECTB y YENOBEKA: XMMHUYECKUN OXKOT, pasJpakeHue
CIIM3UCTBIX 00OJIOYEK, KaTap JbIXaTeIbHBIX MyTEH, aNIeprHUecKue PeaKiuu, OCTPhIE
JIepMaTUThl, KaHIEPOTeHHOE JEWCTBUE, MOPAKEHUS OPraHoB, BO3MOKHOCTH
netanbHbIX HcxonoB. IlpaBunma otOopa BemiecTB (TBepAble, MOPOIIKOOOpa3HBIE,
’KHUJIKHE, BOJHBIE paCTBOPBI, 0C0O00€ BHUMaHUE — padOTa TOJIBKO C MaJIbIMU 00bEMaMu
BEIIIECTB).

Tecm Ha ocHOBe 3a/1aHuii U3 oTKpbIToro 6anka OUIIU (pazaen «MeTobl TO3HAHUS)

2. Ilpasuna 6e3onacnoit pabomel npu npoeedenuu xkcnepumenma. Texnuxa
aadopamopHux padom.

3HaKOMCTBO C JIaOOpaTOpHBIM OOOPYJOBAaHHEM: CTEKJISHHAs TOCyAa (XUMHUYECKHE
CTaKaHbI, KOJIObI, BOPOHKH, JICIUTEIHLHBIC BOPOHKH, MEPHAS ITOCY/1a), BECHI, M TATUBHI
UIsi poOMPOK W MPUOOPOB, HArpeBaTeNIbHBIN MPUOOP-CIIUPTOBKA, GapdopoBas
mocy/ia (BeIlapuBaTeIIbHBIC YAIlIKH, TUTIIN, CTYIKH, IIITATENH) U Ap.

besonacnass pabota co crekioM, HpoOKaMu (IEMOHCTpAIMS PE3KU CTEKIISTHHBIX
TpYOOK, X HarpeBaHus Uisl U3MEHEHUs (POPMBI).

IIpakmuueckas uacme.
C6opka npubopa s noigyuyeHus ra3o. [IpoBepka Ha repMETUYHOCTb. 3aKperiCHUE
ero Ha mraruBe. PucyHok npubopa nmpu nomoniu tpadapera.

3. Hazpesamenvnuvie npuoopoi.
CnuptoBka. ['azoBas ropenka. [Inutka. Boasnas Oans. HaznaueHue HarpeBaTeIbHBIX
pruoOOPOB.

HSY‘ICHI/IC CIIMPTOBKHU: COCTABHLIC YaCTHU U UX (bYHKHI/ISI.

["oprodee TOMIMBO J1J1s1 CIIUPTOBOK: ATUIOBBIN cUPT. OCOOCHHOCTH PEaKIMKU TOPEHUS:
BbIJIeJICHUE Teruia U cBeTa. Cyxoe roprouee

[IpaBuna HarpeBaHus MPOOMPOK C BOAHBIMU pacTBOpaMu (IIPEABAPHUTEIBHBIN MPOTPEB
BCEU TMOBEPXHOCTHU, O00S3aTEIbHBIM HAKJIOH MPOOMPKHU, OTBEPCTHE MPOOHPKH «OT
ce0s», 3aKperUICHHE JIep KaTelis MPOOUPKH).

Hcnonp3oBaHne TUriaed Ipu MNPOKAIMBAaHMM BewlecTs. HasHaueHne onepannu
IPOKAJIMBAHUS.

IIpaxkmuueckas wacme.
N3yuenune nnamenn. PUCyHOK rutameHu.



CoOopka mpubopa AJig BbIIApUBAHUS COJU (KOJBIIO HA INTAaTUB, BhIMapuBaTEIbHAs
yalika, BOJHBI pacTBOp COJHM, CHOUPTOBKA). PucyHOK mnpubopa mnpu MomoIu

Tpadapera.

4, Yucmolie eewecmea, o0cooo uucmovle eeuwjecmea. Ilpumecu. Cmecu.
CnocoObl OYMCTKHA BEIIECTB OT MpHUMeced M paszzeincHus cmeceidl. OUIBTpOBaHHUE.
ITeperonka. Kpucramms3anus. Paznenenue ¢

MOMOIIIBI0 MAarHUTA, ICTUTEIILHON BOPOHKH [Ipakmuueckas uacmeo.

1 BAapUAHT: CMECh PEYHOI'O MIECKa U caxapa.

2 BApUAHT: CMECh PEYHOTI'O IIECKa U IIOBAPEHHOM COJIN.

CocraBUTh CXeMy MOCIEAOBATEIIBHOCTU Olepaluil (pacTBOpEHUE, (PUIbTPOBAHUE,
BbinapuBanue). CpaBHUTh W OOCYIUTh pe3yibTaThl JAByX BapuaHToB. OOpaTuTh
BHUMAaHHUE Ha CMECh caxapa M Iecka (y HEKOTOpBIX YaIlKd MOKPBUIMCh KOPHUUHEBOM
Maccoi), Ha BaXHOCTb YCIIOBHM IPOBEACHMS SKCIEPUMEHTA, B JTAaHHOM CiIy4yae Ha
CBOEBPEMEHHOE MPEKPAIEHUE HArpeBa.

5. Memoowt noznanus 6 ecmecmeo3Hanuu.
Habmronenune. DxcnepuMeHnT. MoeaupoBaHue.

YcaoBuss  mpoBeAcHUST — HAOMIOMEHWS  KaK  OCHOBHOTO  METOAAa  IO3HAHWAL
MBICTUTEIBHBIN U pealbHbIN AKCIICPUMEHT. Y HUBEpPCAIbHbIC 3HAHUS YeJI0OBEYSCTBA Ha
OCHOBE HAOJIIOEHUS.

du3ndecKrue U XMMUUYECKHUE SIBJICHUS.

IIpakmuueckas uacme.

bpoyHOBCcKOEe maBMXKEHHE 107 MHUKpOockormoM. OOHapyKeHHe JKHpa B CEMEHax
nojconHeunnka. OO0HapyxkeHue kpaxmana B kaprodene. OOHapy)eHUE YTIECKHCIOrO
raza B BblJbIXaeMOM Bo3nyxe. JloOaBiieHre JTMMOHHOW KUCIIOTHI B yail. OdopmiieHue
padoTHI.

Ha3Banwue onbiTa Kak BeImmongsam Yro
HaOJIFO1aIH

OOpatuTh BHUMaHUE Ha MPAKTHUYECKUE 3aJaHUsl IPOLUIbIX 3aHATUN. AKIIEHTUPOBATh,
YTO METOJ] HAOIIOACHHSI — OCHOBHOM METO]T TO3HAHMUSL.

6. Booa. Pacmeopvl. Mopckas u npecnas eooda. buonozuueckue rcuoxkocmu:
KpOBb, JMda,  KICTOYHBIA  COK.  OKOJIOTHYECKHE  MPOOJEMBI  BOJIBI.
DJIEKTPONPOBOJHOCT,  KaK  CBOMCTBO  pPacTBOPOB  BJIEKTPOJIUTOB  (IpaBHIIa
0€30MacHOCTH C AIEKTPOIIPUOOpaMu).

lIpaxmuuecxas uacmeo.

OnpeneneHue ¢ MOMOIIBIO 3JIEKTPOIPOBOJHOCTH PACTBOPOB: B KAKOM XUMHUYECKOM
CTakaHe HaxOJUTCS JIUCTWIIMpPOBaHHas Bojaa. JlaHel Tpu pacTBOpa: pacTBOP
MMOBApPEHHOM COJIM, PACTBOP caxapa, TUCTUIMpoBaHHas Boga. OgopmieHue paboThI.

Hassanue pactBopa Yro Habmtogaem (3aropaercst
JaMII0YKa WIN HET)




Kak pacrno3naTte: B KakOM CTakaHe — AUCTWLIMPOBaHHAs BOJA M PacTBOP caxapa.
JIOTOKHBI TPEIOKUTD JBa Coco0a: OpraHOJIeNTUYECKUN U BhIIapUBaHHE.

HpOGKT «H3roroBieHue CaMOJACJIBbHOTI'O HpI/I60pa JJIA HCCICO0BAHUA
QJICKTPOIIPOBOAHOCTH PACTBOPOB»

7. Maccosass 0012  pacmeopeHHOz0  eeuiecmed, Uil HPOUEHMHASA
KOHUeHmpauus eeuyecmaea 6 pacmaeope.

B3BemmBanme. PasnoBechl. HaBecka. MepHas mocyna (MEpHBIE CTaKaHBI, KOJIOBI,
IIAJTAHIIPHI).

IIpakmuueckas wacmo.

[IpuroroBnenue  pacTBOPOB  IIOBAPEHHOW  COJNM  3aJaHHOM  KOHLIEHTPALMH.
IIpuroroBieHne MKUIyYEro HAUTKA M3 MUILEBOU COABI, JMMOHHON KUCIIOTBI, caxapa
1 aCKOpOMHOBOM KHUCIIOTBI: Ka)KJasi Ipymma OonpeaessieT KOJIUNYECTBO BEIIECTB Ha CBOE
ycmoTpenue. CpaBHEHUE M OOCYXKIEHHE NMPUTOTOBJIEHHBIX HAIUTKOB C T.3p. BKYyca,
¢ukcanuu HaOMOgaeMbIX 3(P(GEKTOB, PACUETOB WM BBINOJIHEHHUS «HA TJIA30K»,
DKCIEPUMEHTAIIBHOU KYJIBTYPBI.

8. Hacvlwennvie u nepecoluieHHble pacmeopbl.
Memoouxka bIPAUUBAHUA Kpucmanios. MoHOKpucCTal.
Kpucrannuueckue apyssl. UTo Takoe «3aTpaBKay.

JleMOHCTpalus NepeChIIEHHOI0 pacTBOpa aleraTa HaTpHusl.

llpaxmuueckas uacme.
[IpuroroBiieHUE  HACBHIIMIEHHBIX W MEPECHILIECHHBIX PaCTBOPOB.

[IpuroroBneHue BOOHBIX PACTBOPOB MEIHOIO KyIIOpOCa, XJIOPUAA HATpHs, Caxapo3bl
JUIS. BBIPALLMBAHUS KPUCTAJUIOB. BhIpammBanue KpUCTALUIOB U3 PacTBOpa KAMEHHOU
CONM ¥ HWOJMPOBAHHOW COJIM: €CTh JM pa3Huua. [louemy myisi BbIpalBaHus
KPHUCTAJUIOB KAMEHHasl COJIb JIyulle, 4yeM uoaupoBaHHasd. [losyyeHne OKpameHHbBIX
KPUCTAJJIOB COJIM C HCHOJIb30BAaHUEM TMHIIEBBIX Kpacureneil. BripamuBanue
KPHUCTAJUIOB METHOTO KyIIOpOCa U3 BOJHOCIIUPTOBBIX PACTBOPOB.

3. 3HaKOMHUMCS ¢ MUPOM HAHOYACTHI
1.Mooenupoeanue. Monenu B ecTeCTBO3HaHUU (TJIOOYC, KapThl, (U3UUECKUE
MOJICNTA, OMOJIOTMYECKUE MYJIDKH, KPUCTAUTMYECKHE DPEIIeTKH). Mojean aTOMOB U
MOJIEKYJI B XUMUHU.

lIpaxmuueckas yacmeo.
N3rotoBiienre Moenei MoJIeKyJl U3 NOAPYyYHBIX cpeAcTB. PaboTa BooOpakeHUsI.

2.Cmpoenue sewjecmea. Pazmepor wacmuy. Hanouacmuyui.
IIpoexmnas 3a0aua Ne . Kak y3HaTh IpUMEpHBIE pa3Mepbl BUTAMUHHOTO Apaxe
«YHaeBut», «PeBUT», ymakoBKM KOTOPBIX pAcCHOJIOKEHBI y Bac Ha CTOJIaX, HE
OTKpbIBasi OaHOYEK.



llpoexmnas 3adaua Ne 2. Y Bac Ha cTonax HaXOJATCS MEPHBIN IUIMHIpP, Kojida ¢
BOJIOM, BECHl PHIYAXHOTO THUIMA C HAOOpOM paszHoBecoB. [IpemmoxuTte cmocoOb!
OTIPE/ICIICHHS pPa3MEPOB MOJIEKYJI BOJbI (MMPAKTUYECKUI U TEOPETUUCCKUN).

Bonpoc: OTHOCHTCS T MOJIEKYJIa BOJIbI K HaHOYacTHIaM? [loueMy BUPYCHI HAa3BIBAIOT
HaHOpoOoTaMu?

3.Konnouonvie cucmemvl: nouea, 2iuHa, HPUPOOHbBIE 600bl, 6030YX ObIM,
MuHepanwl, Xaed, MOJ10K0, MAcio, Kpoew...Konnouonwvie u ucmunnvie pacmeopol.

OnTnueckue cBoiicTBa: «3¢dext Tunmans», «IBICHHE HCKPALIUXCS CJIOEBY.
KomnongHele yacTuiel W HX pa3MeEpsl.

Oxcnepumenmanvuas 3adaya Ne [. Ha cronax: nasepHas yka3ka M Jla3epHbld OHAPUK
C KpacHbIM JIy4OM, JBa XUMHUYECKHX CTaKaHa: B OJHOM 3aBAPCHHbIM MAaKETHK 4asl, B
apyrom — yuctas Boja. [Ipomycture nyy jazepHOro (oHapuka yepe3 cTakaHbl. B
KaKOM CTaKaHe, MO-BallleMy MHEHHWI0, HaXOAuTcd KojuouaHas cucrtema? Ha dem
OCHOBBIBAETCS Ballle MPEATNOI0KEHHE?

Oxcnepumenmanvras 3adaua Ne 2. Bam BBIJaHBI pPacTBOPHI allerara CBHHIIA
Pb(CHsCOQ); n momuna kamus KI, mTatuB ¢ mpoOMpkamu, CIIUPTOBas Tropelika,
npobupkoaepxkatenb. B mpobupky Hanerite 2 mi pactBopa Kl (BeicoToit 2 cM) u 3aTeM
npuneiire 2 mu pactBopa Pb(CH3COO), . ObGpasyercs skenthiid ocamok. Harpeiite
MPOOUPKY 10 PacTBOPEHUsS OCagka. 3aTeM OXJIAJUTE MPOOUPKY OKOJIO 2-3 MUH U
MOMEIIAeM B COCYJI C XOJOTHOM JeAssHoM Booil. Uto Habmonaere? YUTo mpoucxoaut
MIPU BCTPSIXUBAHUU MPOOUPKU?

Hrtak, BBl TOJBKO YTO OOHAPYXHWIU pa3IMuhe MEXKIy HCTUHHBIMH PacTBOpaMHU H
KOJUTOUTHBIMHM pacTBOpaMu. B mocimeqHux Bbl HAOIOJATM MPOSBICHUE ONTHYECKHUX
addekToB: «dddext Tunmans» (ke 3an. Nel) m «sIBIEHHE HMCKPSIIUXCS CIIOCB)»
(akcm. 3a1.Ne2).

Bonpoc: Kak noka3zaTe, 4TO MBUIBHBIN PacTBOp SABJISIETCS KOJUTouAHOM cuctemoit? (I1o
paccesiHUIO CBETa B pacTBope -KOHYC TuHaams).

YTo npouCXOAWT €cad B MBUIbHBIM pacTBOp J00aBUTh MOBAapEeHHYI COJIb?
(ITpo3paunblif Tpexze pacTBOp PE3KO MYTHEET, O0pa3yloTcs KpYMHBIE XJIOIbS).
3HAKOMCTBO C SIBJICHUSIMU KOAryJIsiILUW U BbICATTUBAHUS.

llpoexmnas 3a0aua Ne 1.]IBa ydyeHrnKa IPUTOTOBUIA CMECh U3 PACTUTEIHLHOTO Maciia 1
BOJBI: JT00ABUB TOJOBHHY 4aiHOUW yoxkku Macia B 200 mur Bombl. OauH M3 HUX
YTBEPXKIAET, YTO MOJTyYEHHAs] CMECh SIBJIICTCS KOJJIOMAHBIM PaCTBOPOM, a JPYroi 3TO
orpuniaet. Kto mpaB? CBoit OTBET WUIIOCTPUPYUTE CHUMKAMH Ha MOOWIEHOM
tenedone. (IIpaBel ob6a yuenuwka. Bce 3aBUCHT OT OCOOCHHOCTEW MPUTOTOBIICHUS
cmecu. Ecnu npocTo pa3Meniath Macio B Boje, TO KoHYyC TuHAans He HaOIH01aeTCs.
Ecnu e akTMBHO B30QJITHIBATH CMECh B TEUEHUE HEKOTOPOTO BPEMEHH, TO

CMECHh MYTHECT U B TAKOM PACTBOPE XOPOIIO BUACH KOHYC PAaCCCAHHOTO CBETA, TO €CTh
MOABJIAIOTCA MCIIKOAUCIICPCHBIC YaCTUIbI KAIICJICK MaCJ'Ia).



BbIBOJI: KOJIJIOUIHBIE PACTBOPBI MOKHO OOHAPYKUTH IO ONTUYECKOMY TECTY «3(PeKT
Tunnans», KOTOphI OOHAPYKUBAETCS, €CIIM KOJUIOMIHBIE YAaCTHUI[bl HE MPEBBIIIAIOT
JMara3oH HAHOPAa3MEPOB.

4. Memoowt u cpedcmea IMRUPULECKO20 UCC/IE008AHUAA.
Ha npenpiaymmx 3aHATHsSX BBl BBIMOMHSIM SKCHEPUMEHTAIbHBIE U TMPOEKTHHIE
3anauyu. Kak BblI TymaeTe, Kakue METObl UCCIEA0OBAHUS Bbl UCTIOIb30BAN?

1. Habmonenue. 2. Dxcniepument. 3. M3mepenue. 4. CpaBHeHne BecnoMmuanTe 3a1anus,
IPOCMOTPHUTE CBOM 3aITUCH B TPOKOMMEHTUPYHTE X C TOYKH 3peHUs
MCIOJIb30BaHHBIX METO/OB UCCIe0BaHMs. YeM BbI

MOJIb30BAIIUCH, YTOOBI PEIIUTH MTOCTABICHHYIO MEPE/ BaMU MPOOIIEMY.

llpoexmnaszadaua Ne 1. Haiinute, yeMy paBHa IJIOTHOCTh alIOMUHUEBOUN (POJIbrU
M MEIHOW WIM  CTaJIbHOM  OOJBaHKH HENPaBUIBHON (POpMBI,

KOTOpBIE JIEJKAT Ha BallluX cTojiax. MaeT o0cyxaeHue.

JIOJDKHBI IPEIOKUTH IUIaH PEIICHUs 3TOM 3a7auu, ONpeAesuTh Kakue HeOoOXOAMMBbI
MU3MEPUTEIbHBIE NPUOOPHI JJIA PELICHUS 3TOU 3a/1auu.

CpaBHUTh HaAWJCHHOE 3HAYCHUE IUIOTHOCTH AQIIOMHUHHUS, MEAU WIH CTAIH CO
CIIPaBOYHOM BEJIMYHHOM.

5. Kax cmenenv  usmenvuennocmu  eéiusem Ha4  00WYl0  NAOULAOD
conpukacarouwjuxca uacmuy. OObeMHbIE B3pHIBBI Ha MYKOMOJIBHOM 3aBOJIE,
JPEBECHO-CTPY>KEUHOM TMpeanpustuu. lloueMy Henb3sh UCHOJIb30BaTh OCH3WH IS
pO3XKUTA IPOB. BCMOMHUTH «UYTO TaKOE IMJIOMIA B, «EAUHUIIEI U3MEPEHUS TUTOIIAIM.

Ilpoexmuas 3a0aua Ne I. Y Bac Ha cTojiax Haxonarcs JnOo kKyouk PyOuka, nmubo
MaJleHbKasi yIaKoBKa caxapa-padunana. Haliiure miomaap 11eaoro Kyouka u o0Iyro
wiomaas 9 MalbIX KyOMKOB, M3 KOTOPBIX COCTOMT OOJIBIION KyOWK; WIIM IIEJION
YIaKOBKHU caxapa M OOIIyIO IUIONIAb BCEX KYCOUKOB caxapa B ymakoBke. CpaBHHTE
3HAUEHUS IUIOIIAAM Ueiaod (urypsl m cymmapHou mmiomanu ee uacrei? Kakyro
3aKOHOMEPHOCTh MBI MOXEM Ha0IIt01aTh?

6. Hanooovekmot u 00ycio61eHHOCHb UX YHUKAIbHBIX CEOUCHE PE3KUM
yeeauueHuemM naowia0u NOGEPXHOCMU YACmuUy:. HAHOYACTUIILI, HAHOIUICHKH,
HAaHOBOJIOKHA, HAHOTPYOKH, HAHOIIAPUKH, IEHIPUMEPHI, IICOTUTHI, KBAHTOBBIC TOUYKH.
llpoexmnas 3a0aua Ne 2. Yxo nocsi umeer jiuHy 12-13 MM, a yacTuila MarHeTvra
Fe304 — 20 am. YBemuubte ux B 1 mmmmuapa pa3. C kKakuMu 0ObEKTaMU BBl TENEPh
Oynete ux cpaBHuBaTh? Kakue pusznueckne BEIMUMHBI U3MCHSIOTCS NP M3MEHECHUHU
JMHEWHBIX pa3MepoB?

llpoexmnas 3a0aua Ne 3. Ckonbko JUCTOB Oymaru A4 Boiiiet B crakaH oobemom 100
mi?

Kaxnoii rpynmne BbigaHbl JIUCTHI OymMaru A4 u XumMu4eckue crakanbl 0o0bemom 100 mot.

Ka;rcz:aﬂ rpyumia uimeT OTBET Ha 3TOT BOIIPOC.



[IpemyraraeM MOMOIL: COMHHUTE JINCTBHI B KOMOK. CKOJIBKO KOMKOB Oymaru BOIILJIO B
OJIVH CTakaH?

Haitqute miomanbs oTaenbHOro jgucta A4 W IUIOMAAb MOBEPXHOCTA XUMHUYECKOTO
crakaHa. Haliiure cyMMapHyo Ioiab KOMKOB OyMaru, HaXoAsIuXcsl B cTakaHe?

JlenaroT BBIBOJI: OHA OKa3aJlaCh 3HAYUTEILHO OOJIBIIIE TUIOMIAIN ITOBEPXHOCTH CTaKaHa.
Kakum o0OpazoM MBI yBEIWMYMIM CYMMapHYIO IUIOMAAh TOBEPXHOCTH Oymaru?
(YMeHbIIeHHEM 00bEMa OJTHOTO JIUCTA)

7. Hanooovekmwvt u 00ycnoeieHHOCMb UX YHUKATbHBIX CBOUCHE PE3KUM
yeenuyeHuem naouiadu NOEEPXHOCMU YACMUY: HAHOYACTHULIBI, HAHOIUICHKH,
HAHOBOJIOKHA, HAHOTPYOKH, HAHOILIAPUKHU, JCHAPHUMEPHI, LIEOTUThI, KBAHTOBBIE TOUKH.
llpoexmnas 3a0aua Ne 4. Halinure miomaab CBOCH YepenHoil KOpOOKU U CPAaBHUTE €€
C TUIONIA/IbI0 TTOBEPXHOCTH OOJIBIIUX MOJYIIAPUN U YepernHoil KOpoOKu, eciu S(kopa
6.1.) = 2500 cm? . S(u.x)=4nr?/2, rne r=C/2x.

OObsicHeHHEe: OoJIbIIas Iiomanab OOJIBITNX nonymapﬂﬁ 00BACHAECTCI HAIUYHUEM
MHOT'OYHCJICHHBIX CKIaAOK.

3KCI/l€leM€HI’I1d]ZbHa}Z sa0aua. Ha cromax HaxoAATCA CTallbHasA KHOIIKAQ, JKCJIC3HBIN
I'BO31b, KYCOUCK MeﬂHOﬁ IIPOBOJIOKH, MEAHAasA CKPCIIKA, I'PaHyJIbl aJIIOMUHUA 1 LIMHKA,
IMTaTUB C HpO6I/IpKaMI/I, coJisiHas kuciorta. [lomecture MMPCAJIOKCHHBIC TCJIa HAa JHO

MPOOUPOK M JT00ABHTE 3aTE€M COJITHYIO KHUCIIOTY (BBICOTA CTOJI0A KUIAKOCTH MPUMEPHO
1,5¢cm).

Onumure, 4YTO Bbhl HaOMIOJaeTe B KaXJAOW U3 MOPOOUPOK. 3HAKOMCTBO C
AIEKTPOXUMUYECKUM PSIOM HANPSKEHU METAILIOB.

Ha3zanue HazBanue Uto nHabmomgaem JleBee nnu
o0beKTa MeTamia, u3 npaBee
KOTOpOTO CAEIIaH oTHOcUTENIbHO H»
00BEKT B 2JI/XHUM pAILY

BriBOA: ¢ KMCIIOTOM B3aUMOJEUCTBYIOT METAJUIBL: ..........
C KMCJIOTOU HE B3aUMOAEUCTBYIOT METAILIBL: ........

- 3aganue o yueOHuky M.A. AXxmMeToBa: 03HaKOMbTECh C TEKCTOM Ha C. 13.

= C KkakuM BBl CTOJKHYJIUCh mpoTuBopeuneM? Menp u cepebpo B
HAHOCOCTOSIHUSIX CITOCOOHBI B3aUMOJIEMCTBOBATh C KUCJIOTAMU. Y BeJIMUEHUE TJI0IA U
NOBEPXHOCTH pPEarupyrolnMx 4YacTULl BIMSIET HE TOJIbKO Ha CKOPOCTb PEaKIUU
(oOBeMHBIE B3pBIBBI), HO U Ha XapaKTep XUMHUYECKUX cBOMCTB. [IpoekT «B mouckax
KOJUIOUHBIX PACTBOPOBY

4. XuMHs HA CTpasKe 310POBbSI.

1. Hoo. Boszonka iiooa. Hoo u3z anmexu.

IIpaxmuueckas yacmeo.

N3roToBnenne Moaenu MOJIEKYIbI Homa. DieKTpoHHas, Tpaduueckas popmMyna ioaa

[Ipoekt «OOHapyx)eHUEe Kpaxmana B MPOIYKTaX MUTAHUSD.



2. «Mapzanyosexka». Ilepmanzanam kanua. Maprasen u ero CTeeHN OKUCICHUS
IIpaxmuueckas yacme.

OmnpeneneHnre MaccoBOi JOJIM KHCIOPOJA B MOJIEKYJIE IIEpMaHraHara kauus. Pacuer
OTHOCHUTEJIbHOM IJIOTHOCTH KHUCIOPOJIA TI0 BO3AYXY.

CO6opka npubopa AJis MOTyYeHUsl KUCIOPOa METOAOM BBITECHEHHUS BO3/yXa.

DKcrnepuMeHT: cOopka nmpudopa IS pa3ioKeHus epManraHaTa kanusa. KauectBeHHas
peakuys Ha KUCIOPO/I.

[[BeTHBIC peakIuu C MepMaHTaHATOM Kayvs (Hamp., IEpMaHTaHaT Kajaus U CyIbpUT
HATpHs, JP.)

3. Ilepekucv 6000pooa. Ceoiicmea u npumeHeHUue nepPoKcuda 6000pooa.
CreneHb OKHMCIIEHUS KUCIOPO/Ia B MOJIEKYJIE TEPOKCUIA BOJIOPOIA.

Peakumst paznoxkenuss nepokcuaa Bogopoaa. Kak  mpoBecTM  3KCIIEPUMEHT.
Karanuzaropel. Okcug mapranna (IV), depMeHT kaTanaza — KaTaau3aTophbl Peakiuu
Pa3JI0KEHHUS.

IIpakmuueckas uacmo.
Oxkcun wmapranua (IV): Hanucate (opmyily BelIecTBa W ONPEIECIUTbh CTENEHb
OKHCIICHHUS.

Tpu npoOupku, B KaxA0W HAXOAUTCS HECKOJBKO MJI allTEYHON MEPEKUCH BOJOPOJA.
Bo BTOpYyI0 M TpeTbio MpoOHPKH MOMECTUTE COOTBETCTBEHHO okcuj Maprania (IV)
(Ha KOHYMKE IIIMATEeNs1) U CBEKEHATEPTHIN KapTodenb (Ha KOHUMKE MITaTeNs).

Howmep npobupku Yro nobaBuiu Uro Habnrogaem

Hanmucate ypaBHeHHe peakiuu C OOO3HAUYCHUSIMH YCJIOBUUM €€ TMPOTEKaHMUS.
[Ipoucxoaut nu peaxius B nepBoit npooupke? [pennoxure npubop A MOTydeHUS
BOJIOPOJIa IIPHU PA3JIOKEHUU MTEPOKCHIA BOJIOPOA.

4. Auemuncanuyunosasa xucioma. Ackopounosas xucioma. KucioTHOCTb Cpepbl.
pH — uHauKaTOpPHI CBOMMH PYKaMHU.

IIpakmuueckas uacme.

Onucanve (HU3UIECKUX CBOMCTB.

[IpuroroBneHue pacTBOPOB AllETHIICATUIMIOBONM U ACKOPOMHOBOW KHUCIIOT.

JeiicTBue nnankatopoB ((henondranenHa, JTakMyca 1 METUIIOPAHkKa) Ha KX PACTBOPHI.

Nnuaukatopsl AnernncaannuiioBas AckopOMHOBAs KMCJIOTA
KHCJIOTa
denondranenn
JTakmyc
METUJIOPAHXK

[IpuroToBneHnue oTBapa KpacHO# Kamyctbl. HaOmioneHne u3mMeHeHus BeTa OTBapa B
pa3HbIX pacTBopax (yYKCycHas, JUMOHHas, aCKOPOMHOBasl KUCJIOThI, IOBAPEHHAsI COJIb,



ra3upoBaHHas BOJA, HAIIATBIPHBIM CHHUPT, NOUIIEBas COJA, pPAacTBOpP MbUIa U
CTHUPAJIBLHOTO MOPOIIIKA).
B3anmoneiicTBre ackopOMHOBOM KUCIOTHI C HOJIOM.

Bormpoc: ayig kakux 1eseid MOKHO KCIOJIb30BaTh 3Ty peakuuto? (g oOHapyKeHus
aCKOPOMHOBOM KHMCJIOTHI B MPOAYKTAX MUTAHUA).

1 pearent 2 peareHt Uto Habmrogaem pu
acKopOMHOBas 1on X B3aUMOJCICTBUN
KHCJIOTA

Ddusuueckue cponcTBa: |PU3dnUyecKne CBOUCTBA:

5. «3enenka» unu Opunruanmogvlil  3eienstii. 1lBeT MOPOIIKOOOPa3HOrOo
OpUJUTMAHTOBOIO 3eseHoro. [IpakTnyeckoe 3HaUYeHrE U NOJIyYECHHE.

lIpaxmuuecxas yacmeo.

®du3nvecKkre CBOMCTBa OPUIIMAHTOBOTO 3€JIEHOTO

Kak  nmokazaTp  HOJIMHHOCTH  OpwiMaHToBOro  3eneHoro.  IIpoBenenue
MOCJIEA0BATEIbHBIX PEAKIIUNA B OJTHOM MPOOUPKE ¢ OPUILIMAHTOBBIM 3€JICHBIM: BHAYaJIe
B MPOOUPKY J00aBUTH KOHIICHTPUPOBAHHOM COJISTHOM KHCJIOTBHI, a 3aTEM pPacTBopa
menoun NaOH. Odopmiienre paboThl O CBOEMY YCMOTPEHHIO. 3aT€M OOCYAUTh: Kak
3a(pUKCUPOBAIN PE3yJIbTaThl IKCIIEPUMEHTA (M3MEHEHHE I[BETA, BBIMAJICHUE OCAJIKA).
[IpoekT «MOXHO 1M WCHOJAB30BATh OPWILTMAHTOBBIM 3€JEHBIA KaK HWHIUKATOP
KHCJIOTHOCTH CPEIbI»

6. «Mbvlno uyyoecnHoe»: XO3IUCTBEHHOE M TyaJeTHOE, J>XHIKOE U TBEPJOE.
llpaxmuueckas yacme.
JlelicTBHE JIaKkMyca Ha PaCTBOP MbLIA, PACTBOP CTUPAIBHOTO MTOPOIIKA

(Ioka3aTenbCTBO WIEIIOYHOTO XapaKTepa MOKIIMX CpelacTB). M3ydeHHe 3THKETOK
TBEPJOT0 U KUJKOTO MbUIA (pa3iuyve B XUMUYECKOM cocTaBe). PacTBopeHue Mbuia B
KECTKOM M TUCTUIUTMPOBAHHOM Boje. D dexT Tunnans.

[Ipoext «MbL1OBapeHUE»

5. Xumusa numu

1. Caxap, kpaxman, yenni103a — POOCMEEHHUKU 2IIOKO3bL.
Yro  Ttakoe  aualer. I'nukemMuaeckuit UHJICKC [POAYKTOB IUTAHUA.
XHWMUYECKHE TOJICTIACTUTENIN U UX KOBAPCTBO.

Ipaxmuueckas wacme.
OnpeneneHre MPOAYKTOB C BBICOKMM TJIMKEMHUYECKUM HHICKCOM (paboTa ¢
TalauIei).

OrnpenensieM MOJCIACTUTENN: acmapTam, COpourT .... (PadoTa ¢ aTukeTKaMu. )
OnpIr: B3aUMO/ICHCTBHE TJTFOKO3BI C THJIPOKCHUIOM menu (II),
CBEKEIIPUTOTOBICHHBIM.



UccnenoBanne  W3MEHEHHUS CoJIepKaHUS TJTFOKO3bI B KpOBHU TIOCIIE
cOaaHCHpPOBAHHOTO 00eaa W mocie ynoTpebsienus ¢actdyna: KUpUEIIEK, YHUIICOB,
CITaIKMX Ta3UPOBAHHBIX HAITUTKOB.

2. Anwomunuii: eenuxuit u yyucacuoiit. IloueMy He cIeIyeT MOJb30BATHCS
amomuHueBor nocynoi? ComepHuk kKaiblius. Octeonopos. Mertamibl KOHCEpBHOM
OaHKH.

Ilpaxmuueckas paboma.
CBoiicTBa aIFOMHHUS W 00J1aCTH TPUMEHEHUS AIFOMHHHS HA OCHOBAaHHWH €r0 CBOWCTB
(moBTopenue). CocTaBUTh TAOJIHILY, KIIACTEP UIIA CXEMY.

IIpoBenenue XUMHUYECKUX PEaKINM, XapaKTepHu3yomux ampoTepHbIe CBONCTBA
COEIMHEHUN aJIIOMUHHS.

OrnpiT 1. ATFOMUHHUN U COJISHAS KACIOTA.

OmneiT 2. Xnopua amroMuHMS U THApokcua Hatpust OnsIT 3. [ mapokcua alrOMUHAS U
coJisiHas kucnorta OneIT 4. ' HAPOKCUA ATFOMUHUS U THIPOKCU HATPUS

Haszsanue onsiTa Uro Habnrogaem YpaBHeHUE XUMUYECKOU
peakuuu

BeBoxm: .............
ITpoexktr «Ee BemnuecTBO — KOHCEpBHash OaHKa: SKCIIEPUMEHTAIBHOE ONpEICIICHHE
METAaJIJIOBY.

3. Ykcycnaa xucnoma. CToNOBBI YKCYC, YKCyCHasi 3CCEHIUS, JIe[IHAs YKCyCHas
KHMCJIOTA: B 4yeM pa3Huna. CBOKWCTBA YKCYCHOM KHUCIIOTHI U €€ IPUMEHEHHE.

Du3NOI0rnIecKoe BOSI[CfICTBI/IC KHCJIOTHI.

Ilpakmuueckas paboma.
CocraBnenue MTOHSTUAHOU CXEMBI: «UTO 51 3HAIO0 00 YKCYCHOM KUCIIOTE»
(MHAMBHUAYAIBHO, TUOO B TPYIIIIE).

Pacyer KoHUEHTpanuu KHUCIOTHI NHpu ee pa3daBieHuu. KuUCIOTHOCTH pacTBOPOB
IULLEBON COABI U YKCYCHOU KHUCIIOTHI.

lNamenue nuIEeBOM COOBI YKCYCHOM KHMCIIOTOM: NPU3HAKM XHMHYECKOW PEAKLHH
(BBIACIICHHE Ta3a, PE3KOE YBEIMUCHUE 00beMa PEaKIIMOHHONW CMECH ).

HOBTOpI/ITL PCAKIUIO ralliCHuA COAbI C UCIIOJIb30BAHNCM

Nunukatopa (Hanpumep, 0TBapa KpaCHOKOYaHHOM KarrycThl). [[nst yero Heobxoammo
OBLIO IPUMEHEHHE UHANKAaTOpa?

OOpatuTh BHUMAHUE, YTO BBIICJICHUE Ta3a YaCTO COMPOBOKIACTCS YBEITNUCHUEM
o0beMa peakliMOHHOM CMecCH.
Kaxkue MephInpe0cTOPOKHOCTH HYKHO COOJIOATh IPU MPOBEACHUU TaKUX PEaKIUi?

4. «Conenasn Hawa Hcu3nv» (MIOBAPEHHAS COJb, MOTAlll, IIIyTaMaT HATPHS.......
riayoepoBa cojib, MEIHBIN KyIopoc...... )



HI/IHICBa}I coJga, IIUTbCBasg COJ4, KaJbLIUMHHUPOBAHHAA COJa, KayCTHUCCKas cCoJa:
OJIMHAKOBBIC MJIM PA3HBIC BCIICCTBA. KauecTBeHHbIC pC€aKkun B XUMHH.

IIpakmuueckas paboma
OnpenenuTh: Kakoe M3 BemiecTB (NuIeBas coja, KaycTHYecKas  Coja,
KaJILIIMHUPOBAHHAS COJIA) SIBJSIOTCS COJISIMU YTOJIBHON KUCIIOTHI.

Omnpit 1. [lelicTBUE MHAUKATOPAMU.

Omnpit 2. JleiicTBUE Ha pacTBOPHI MUIIEBON M K&YCTHYECKOUN CObI YKCYCHOM KUCIOTHI

HazBanue onbiTa Yrto HaOmIO1aEM BriBog
BreBOg: ..........
[IpoBenenre ONMBITOB MOATBEPKIAAET, YTO MUILIEBAs COJIA, KaJbIIMHUPOBAHHAS COJIA —
ATO COJIU CJIa0Ol YrojbHOM KHCIOTHI, a KaycThuyeckas coja — PpPacTBOPUMOE
OCHOBAaHHUE.

O6CYI[I/ITB, KaK JOKa3aTb OIIBITHBIM IIYTCM, 4YTO IIMIOCBAd COAa SBJIACTCA KHCJION
COJIBIO.

5. Bpeo numpamoe: mugh wunu npaeoa. llonp3a HUTPATOB: BAKHEHIINE
MUHEpaJIbHbIE YA0OpeHUs KaKk UCTOYHHK a3oTa. KpyroBoport azorta. [louemy BeHepuHa
MYXOJIOBKa TIO€IaeT HACEKOMBIX (TaK OHAa BOCIOJHSET HEJIOCTAaTOK a3oTa B
O0onmoTHCTBHIX MecTax). HwurtpaThl B KadecTBe MHINEBBIX KOHCEpBAHTOB. Kakue
IpPEBpALLEHHUS MPOUCXOAIT C HUTPATAMHU B OPraHU3ME YeJIOBEKa. A30T U €ro CTEIECHU
OKHUCJICHHSI.

llpaxmuueckas uacme.

OrnpeneneHne MacCoBOM J0JIM a30Ta B KAJIMMHOM, HATPUEBOW M1 aMMOHUMHOM CEIUTpeE.
BriBoj: kakoe n3 HuX OoJjee 1eHHoe a3otHoe ynoopenue. [Ipoext «Biusaue a30THBIX
yA00peHH Ha pOCT Ca)KEHIIEB (HAcoIn».

6 Pa6oTa Hax npoekTamMu

1 Oran BeIOOpa TEMBbI, TOCTAHOBKH I1€JH, 33724 UCCIICTOBAHMS .

2. Dtar BBIJBUKEHUS TUTIOTE3BI.

3. Ortan  [JIaHUPOBaHUS  MYTH  JOCTHIKEHHUS 1N  MCCIeIoBaTelIbCKUX
(TpoeKTHBIX) paboT M BEIOOpPA HEOOXOIUMOTO HHCTPYMEHTAPHSL.

4. OTan  NpoBeleHHS y4eOHOro HccienoBaHusi (MPOEKTHOM  paboThl) ¢
IPOMEKYTOUYHBIM KOHTPOJIEM 32 XOJIOM BBITIOTHEHUS U KOPPEKIIMEH pe3yIbTaToB.

5. Oran odopmIIeHHUs], TPEACTABICHUS (3aIIUThI) TPOIYKTa TPOESKTHON PabOTHhI



TemaTuyeckui mjiad nporpamMmmsl « IlepBble maru B XuMuio»

n/n

Hazsanue
pasnena

Tema 3agaTus

Bcero
Jac

Teopus

[IpakTuka

Ucnone3y-
emoe o0opyao-
BaHHC

Pazmen 1.
BBenenue

BBoaHoe 3angaTue

MecTo XUMHUHU B
€CTECTBO3HAHUH

4

Paznen 2.
OKCHepUMEHTAIb
HbIE€ OCHOBBI
XUMHUU

Bemectsa. [Ipuémbl
oOpaleHus ¢ BeueCTBaMU

ITpaBuiia 6e30macHoO
paboThl TpU MPOBEICHUU
sKkcnepuMeHTa. TexHuka
J1a00paTOPHBIX paboT

HarpeBarenbHble TprOOpHI.

YucTele BEIECTBAa U CMECH.
Oco000 YHUCTBIE BELIECTBA.
[Tpumecu. Cmecu

MeTtobl MO3HAHUS B
€CTCCTBO3HAHNUHU

Bopa. PactBopsl. Mopckas
U IIpeCcHas BOJa.
buosiornyeckue KuaKoCcTH

MaccoBast 1o
PacTBOPEHHOTO BEIIECTBA
NN HpOHeHTHafl
KOHIIEHTpAllKs BEIEeCTBa B
pacTBope

Hacrwimennsie n
MEPECHIIEHHBIE PACTBOPHI

12

Jatuuk
AIEKTPOIPOBO
JTHOCTH,
nudposoit
MHUKPOCKOIT

JlaTunk
TeMnepaTypbl
IJTATUHOBBIA

Jatuuk
ONTHYECKOHU
IUIOTHOCTU

Hudposoii

MHUKPOCKOII

Paznen 3.
3HaAKOMHMCSI C
MHPOM
HaHOYACTHIL

MonenupoBanne

Crpoenue BenecTna.
Pa3meps! yacTuil.
Hanowactuisl

Kounnouanblie cucTeMsl:
M0YBa, TJINHA, TPUPOIHBIC
BO/JIbI, BO3/YX, JIbIM,
MUHEPAJIbI, XJ1e0,

MOJIOKO, MacIIo,
KpoBb...Komnouiasie u
HCTHHHBIE PACTBOPHI

Mertobl U cpencTBa
AMIIUPUYECKOTO
MCCIIEJOBAHMS

Kak crerienpr mM3MenbYeHUA
BIIMSICT HA OOIIYIO TIJIOMIATH
CONPUKACAIOIINUXCS YACTHUI]

HanooObekTh 1
00YCIIOBICHHOCTh HX

12




YHUKAJIBHBIX CBOWCTB
PE3KHM YBEIMYECHUEM
IIJIOIIA U TIOBEPXHOCTU
YaCTHULL

Pasnen 4. Xumus
Ha CTpaXke
3710POBbBS

HNon. Bosronka rona. Moxg
W3 alTeuYku

« MapranuoBka» uinm
ITepmanranar Kauus

ITepexuce Bogopona.
CBolicTBa U IPUMEHEHUE
HEPOKCHIa BOJOPOA

AneTniicanunuiIoBast
KHCI0Ta. ACKOpOMHOBAs
KHCIIOTA

« 3enéHKay win
OpUJUTMAHTOBBIN 3EIEHBIN

« MbU10 UysiecHOE»

12

[Tpubop ns
MOJTyYeHUS
HEPOKCHIa
BOJIOpOJIA

Hatuuk pH

Paznen 5.
XUMUS TUIIA

Caxap, Kkpaxmail, IeJII0JI03a
— POJICTBEHHHMKH TJIFOKO3bI

AJTIOMAHUN: BETUKII U
Y>KaCHBIN

YkcycHas Kuciora

« ConéHas Halia »Xu3Hb»

Bpen Hutparos: Mu¢ nim
npasja

12

Hartuuk pH;
JlaTunk
AIEKTPOIIPOBO
JTHOCTH

Jatuuk
JJIEKTPOIPOBO
JTHOCTH

Paznen 6. PaGora
HaJ IPOEKTaMH

Otarn BbIOOp TEMBI,
MOCTaHOBKA LEJIH, 3314
HCCIIEJOBAaHHS

Oran BBIABHKCHU A
THUIIOTC3bI

Oran NJIaHupPOBaHUS MYTH
JOCTYDKEHUS TIETTH
UCCIIEIOBATEIbCKUX
(MpOeKTHBIX ) paboT U
BbIOOpa HEOOXOJMMOTO
WHCTPYMEHTAPHSI

Oran npoBeaeHUs
y4eOHOTO UCCIeAOBaHUS
(poekTHOM paboThI) C
IPOMEKYTOUHBIM
KOHTPOJIEM 32 XOJ0M
BBITTOJIHEHUS ¥ KOPPEKITHEH
pe3yJIbTaTOB

Oran oopmiieHuUS,
Ipe/ICTaBICHUS

( 3ammTHI) IPOIYKTA
IPOEKTHON pabOTHI

16

UTOI'O

68

35

33
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