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IlosicHuTeILHAS 3alIHCKA

HopmaTuBHas ocHOBa pa3pabOTKH MPOTpaMMBbl:

- ®enepanbubiii 3ak0H «O0 oOpazoBanuu B Poccuiickoii deneparun» ot 29.12.2012 No273-D3
(C U3BMEHEHUSIMU U IOTIOJIHEHUSIMH);

- CanlluH 2.4.2.2821-10 «CaHHTapHO-3MIUIEMUOIOTHIECKUE TPEOOBAHUS K YCIOBUSM U
opraHuszanuu oOydeHus: B 0011e00pa3oBaTeNbHbIX yupexaeHusx» (0T 29 nexalpst 2010 r. Ne 189 B
penakuuu u3MeHeHUM Ne3, yTBEp)KJCHHBIX IIOCTAaHOBJIEHHWEM [JIaBHOTO TOCYAapCTBEHHOTO
canutapHoro Bpada Poccuiickoit @eneparuu ot 24 HosiOpst 2015t, Ne81);

- Kanennapusriii yueOHbIit rpaduk, YueOnbiid mian (B wactu [lnana BHEYpOUHOH NEesITEIHHOCTH)
LIKOJIbI Ha TEKYILUNA y4eOHBIN o,

[TpakTruecku Kax bl peOCHOK C MHTEPECOM BCTPEUYAETCS C HOBBIM MIPEIMETOM — XUMHEH, MPEIBKYIIIAs
3HAKOMCTBO C HayKoW uyzgec. M 3TO OTHOLIEHME CTAHOBHUTCS OCHOBOM JUIsl MO3HAHUS OKPYKAIOLIETO
MHpa.

He yBnekasich BBICOKMMU TEOPUSIMH, AOCOTIOTHBIMU MOHATUSIMU U MOJICIISIMH, 0€3 TIEpEeTPy3KH,
Kypc «Jlaboparopusi XUMHUYECKHX OIKCIEPUMEHTOB)» TIO3BOJISET 3aHMUMATEIbHO W HEHAaBI3YUBO
BHEJIPUTH B CO3HAHWE O0YJAIONTUXCS TIPEICTABIICHHS O BO3MOXHOCTSIX STOW HayKH, €€ JOCTYITHOCTH U
3HAYMMOCTH IS HUX.

B otimume ot npyrux mogaoO0HBIX KypcoB, Kypc «JIabopaTopusi XHMHUYECKOTO SKCIIEPUMEHTa) HE
SIBJISIETCS CUCTEMHBIM, B HEM HE CTaBUTCA 3a7ada (OPMUPOBAHUS CHUCTEMBl XUMUYECKUX TMOHSITHH,
3HAaHUM M YMEHWH, pPaHHEro0 H3y4eHUss OCHOB xuMmuu. lIpenmaraemslii Kypc OpPHUEHTHPOBAaH Ha
3HAKOMCTBO U OOBSCHEHHE XUMUYECKUX SIBJICHUH, 9aCTO BCTPEUAIOIIUXCS B OBITY, CBOMCTB BEIIIECTB,
KOTOpBIE CTOAT JOMa HA MOJIKaX U B anTe4yke. XMMHUUYECKUE TEPMHUHBI U TOHSATHSI BBOJSTCS MO MEpe
HEOO0XO0JMMOCTH OOBSICHUTH TO WJIM MHOE SIBJICHUE.

AKTYaJIbHOCTh

JlaHHBII Kypc BHEYPOYHOU neATenbHOCTH «JlabopaTopuss XMMHUYECKOTO SKCIIEPUMEHTa» ObLI
co3gaH C 1enbio (opMHpOBaHHS HHTEpeca K XHMHH, pPacUIUpeHus Kpyroszopa yvamuxcs. OH
OpUEHTHPOBAH Ha ydaluxcsl 7-8 KJIaccoB, TO €CTh TaKOI'O BO3pAcCTa, KOTJa MHTEPEC K OKPYKAIOLIEMY
MHpPY OCOOEHHO BENHUK, a CHElHalbHBIX 3HAHUN elle He XBaTaeT. PeOeHOK C pOXICHHUS OKpYKEH
Pa3IMYHBIMU BEIIECTBAMH U JIOJKEH YMETh 00pallaThCsi ¢ HUMHU.

C yu4eToM MCHUXOJIOTHYECKHX OCOOCHHOCTEH J1eTeil 3TOro Bo3pacra Kypc MOCTPOEH MO MPUHIMITY
MTO3UTUBHOTO 3TOIIEHTPU3MA, TO €CTh OT peOeHKa: «5l U BemiecTBa BOKPYr MEHSD».

HoBusna nporpamMmmbi

Jlist moBbIeHus 3((HEKTUBHOCTH 00pa30BaTEIBHOrO MPOIIECCa HCIHOJB3YIOTCS COBPEMEHHBIE
MeJarornyecKkue TEXHOJOTHUU: METOJl MPOEKTOB, HCCIEA0BATEIbCKUE METObl, MH(GOPMAIMOHHBIE
TEXHOJIOTUU OOYYCHHS], JTMIHOCTHO-OPHEHTHPOBAHHOE OOydYeHHH. PONb yYHTENs COCTOMT B TOM, YTOOBI
co3gaTh KaXIoMy oOOydarolieMycs BC€ YCIOBHUS, Ul HauOolee IOJHOTO PACKPBITUS M PEAIN3alUHd €ro
cnocobHocreil. Co3aaTh TaKHE CUTYallUd C HMCIOJIb30BAHHUEM PA3IHMYHBIX METOAOB OOYYEHHS, NMPH KOTOPBIX
KayKIbIi 00y4aroluiicsl mpuiiaraeT coOCTBEHHBIE TBOPUYECKUE YCHIIUS M WHTEIEKTyallbHbIE CIIOCOOHOCTH HPHU
PEeLIEHNH TIOCTABICHHBIX 3a/1a4.

Ieas kypca: pa3BuBaTh MbllUIEHHE, GOPMUPYS M MOJIEPKUBAs MHTEPEC K XMMHHU, UMEIOIIeH
OTrPOMHOE NPHUKJIAJHOE 3HAYEHHE, CIOCOOCTBOBATh (POPMHMPOBAHUIO y YUaIMXCS 3HAHUM M yMEHHH,
HE0O0XO/AMMBIX B TIOBCEHEBHOM XHU3HU [yl 0€30MaCHOr0 00palleHus ¢ BEeLIeCTBaMH, CIOIb3yeMbIMU B
OBITY.



3agaun:
obpazosamenvhvie:

copMHUpOBaTh TMEPBUYHBIC NPEACTABICHUS O TMOHSATHAX: TENO, BEIIECTBO, MOJIEKYJa, aToM,
XUMHUYCCKUM DJIEMECHT;

MO3HAKOMUTh C TpPOCTEHIIel Kiaccupukaued BemiecTB (MO arperaTHOMY COCTOSIHHIO, IIO
COCTaBy), C OMMMCAaHUEM (PU3MUYECKIX CBOWCTB 3HAKOMBIX BEIIECTB, C PU3MYECKUMH SBICHUSIMU U
XUMHUYECKUMHU PEaKLUsIMU;

copMHUpOBaTh MPAKTUYECKHE YMEHUS M HAaBBIKH, HAlpUMep, yMEHHE pa3AeisTh CMeEcCH,
HCIOJIb3YSl METOJIbl OTCTauBaHUs, (QWIBTPOBAHUSA, BbIIAPUBAHMS, YMEHMsI HAONIOAATH U
OOBSICHATh XMUMHUYECKHE SIBJICHHS, TNPOUCXOAANINE B TMPHPOJE, OBITY, IAEMOHCTPHUpPYEMBIC
YUUTENIEM; YMEHHME pabdOTaTh C BELIECTBAMH, BBINOJHATH HECJOXKHBIE XUMUYECKUE OIIBITHI,
coOIr0AaTh MpaBUjia TEXHUKH O€30MacHOCTH;

pacHIMpUTh IPEACTABICHUE YYAIIMXCA O Ba)XKHEWIIMX BEIIECTBAX, UX CBOMCTBax, pOJM B
MIPUPOJIE U )KU3HU YEJIOBEKA;

II0KA3aTh CBSI3b XUMHUU C IPYTUMU HAyKaMHU.

paszsusaroujue.

pa3BUBaTh I[I03HABATEJIbHBIE WHTEPECHl W MHTEUIEKTyallbHbIE CIIOCOOHOCTH B Ipoliecce
MPOBEJIEHUSI XMUMHYECKOIO OJKCIEPUMEHTa, CaMOCTOSITEIbHOCTh MPUOOpETeHUs] 3HAaHUUA B
COOTBETCTBUU C BO3HUKAIOUIUMHU >KU3HEHHBIMH MOTPEOHOCTSAMU; Y4eOHO-KOMMYHHKATHBHBIE
YMCHHS;

HaBBIKM CaMOCTOSITENIbHOM paboThl; pacIIUPUTh KPYro3op Yy4alluxcsi C MpUBJICYEHHUEM
JOTIOTHUTEIbHBIX UCTOUHUKOB HH(OpPMaIUU;

pa3BUBaTh yMEHUE aHAIM3UPOBATh HH(OPMALINIO, BBIAENATH TJIaBHOE, HHTEPECHOE.

socnumamellbHble.

crocoOCTBOBAaTh TMOHMMAHHIO HEOOXOIUMOCTH OCpPEKHOTO OTHOIIEHUS K IPHPOJTHBIM
dorarcTBam, B YaCTHOCTH K BOJHBIM pecypcam;

MOOMIPSTh YMEHHUE CITyIIaTh TOBApHUIIIEH, pa3BUBaTh HHTEPEC K TMO3HAHUIO; BOCITUTAHHE
9KOJIOTUIECKOH KYIbTYPHI.

B paMKax nporpaMmbl KpyKKa CO3Jar0TCA YCIOBUA MJIA CaMOpEaln3aliid U CaMOpPa3BUTHUA

KaXXa01ro pe6eH1<a Ha OCHOBE €TI0 BO3MOKHOCTEH BO BHCypO‘lHOﬁ JACATCIIBHOCTH.

IIpuHUMNBI, JeKalKue B 0CHOBE PadoThl 0 IporpaMme:

[Mpuammn noOpoBosibHOCTH. K 3aHATHAM JOMYCKAlOTCS BCE JKENAIOIINE, COOTBETCTBYIOIINE
JaHHOMY BO3pacTy, Ha JOOPOBOJILHON OCHOBE M OECILIaTHO.

[MpuHnmn B3auMoyBakeHHs. PebsTa yBakarOoT HHTEpECHl APYr Opyra, MOJJICPKHBAIOT |
TIOMOTAIOT JPYT APYTy BO BCEX HAYMHAHMSIX;

[Tpunuun HayuyHocTH. Bech Matepuai, UCHOIb3yeMBbli Ha 3aHATHUAX, UMEET 101 co00# HaydHYIO
OCHOBY.

[IpuHIMO TOCTYIHOCTH MaTepuana M COOTBETCTBHUS Bo3pacTy. PebGsta MOryT BbIOMpaTh TEMBI
paloT B 3aBUCHMOCTH OT CBOMX BO3MOKHOCTEH 1 BO3pacTa.

[TpuHIMD MpaKTHYECKOW 3HAYMMOCTH T€X WJIM MHBIX HABBIKOB U 3HAHHWH B MIOBCEIHEBHON KHU3HU
yJarerocs.

[Tpunuun BapuaTuBHOCTH. MaTepHuan U TeMbl JUIl U3YYEHHUS MOKHO MEHSTh B 3aBUCHMOCTH OT
MHTEpECOB M NMoTpeOHOCTel pedsT. Yuammecs caMu BBIOMpaOT 00beM M KauecTBO paboT, Oy1b
TO y4eOHOe HCCIlIeIOBaHHE, I TeopeTHUIecKast UH(GOpMAIHs, WM TBOPYECKHE 3adaHUs U T. JI.



e [IpuHIWII COOTBETCTBHS COJEpKAaHUS 3ampocaM pebeHka. B pabore MbI ommpaemcs Ha Te
apryMEHTBI, KOTOPbIE 3HAYUMBI JJIsl TIOJPOCTKA Ceidac, KOTOPBIC CEroAHs NaayT €My Te WU
WHBIC IPEUMYIIIECTBA JIJIsl COIMATBLHOM aJanTaIlHH.

o [lpunnun nmuddepeHIMANNYT U HHIUBUyaTH3auu. PeOsita BRIOUPAIOT 3aJaHMsI B COOTBETCTBUU
C 3ampocaMu ¥ WHIUBUYATbHBIMUA CTIOCOOHOCTSIMHU.

CopnepxaHue Kypca HOCUT MEXIPEIMETHBIM XapakTep, TaK Kak 3HAKOMHUT OOydarolluxcs ¢
KOMILJIEKCHBIMHU ITPOOJIEMaMHU U 3a/1adyaMU, TPEOYIOLIMMH CUHTE3a 3HAHUU 110 psly peaAMeToB ((pu3uka,
OMOJIOTHS, SKOJIOTHUS, COLMAIIbHBIC HAYKH, UCTOPHS).

DKOJIOTUSl — NOHMMAHWE U3MEHEHUH B OKpPY)KalOIllel Cpe/ie U OPraHu30BaTh CBOE OTHOLIEHHE K
IIPUPOJIE.

®dwusuka — GU3NIECKUEe CBOMCTBA BENIECTB, (PHM3UIECKUE METO bl aHATTN3a BEIIECTBA.

HcTopus — uctopuueckue cBeleHUs U3 MUPa XUMHU.

buonorus - xumuueckuit coctaB 00bEKTOB )KMBON PUPOIBL;

Nupopmarukoir — nouck mHpopmanuu B MHTepHere, coznaHue U o(OpMIIEHUE IMpe3eHTAlHH,
paboTa B TEKCTOBBIX U TAOJMYHBIX PETAKTOPAX.

®opmbl AesiTeIbHOCTH: Oecena, urpa, IpakTHUeckas paboTa, SKCIEPUMEHT, HaOIro/eHHE,
AKCTIPECC-UCCIIe/IOBAHNE, KOJUICKTUBHBIC M MHIUBUIYaJIbHBIE UCCIIEIOBAHUS, CAMOCTOsTENIbHAs padoTa,
3aIUTa UCCIE0BATEIbCKUX PAa00T, MUHU-KOH(PEPEHIINS KOHCYIIbTAIIHS.

HUtorom IMPOBEACHHUA J'Ia60paT0pHI)IX HJIN TPaKTHYCCKUX pa60T ABJIAOTCA OTUYCTBI C BBIBOJAMMH,
PUCYHKaMHU. Ha 3zamstusax KypCa ydamuecsd Yy4darCsa TOBOPHUTH, OTCTaMBATb CBOIO TOYKY 3pPCHUA,
3aliaTb TBOPYECKUEC pa6OTBI, OTBCYATh HAa BOIIPOCHIL. OTO OYEHbL BaKHOE YMCHHE, BCJb MHOTHC
CTCCHAIOTCA BBICTYIIaTb Ha HY6J'II/IKG, TEPAIOTCA, BOJHYIOTCA. 21.]'[5[ KEIarIIInX €CTb BO3MOXKHOCTH
BBICTYIIATh TIEpe CaymaTeasiMu. TakumM 00pa3om, pacKpBIBAIOTCS BCE CIIOCOOHOCTH PEOsIT.

MeToabl ¥ IPUEMBI:
- CEHCOPHOTO BOCIIPHUATHS (JICKITUH, TpocMOTp BuacopribmoB, CJI);
npaktuueckue (1abopaTopHbie pabOThI, SKCTICPUMEHTHI );
- KOMMYHUKATHBHBIE (IUCKYCCHH, O€CeIbI, POJIEBBIC UTPHI);
KOMOMHHMPOBAHHBIE (CaMOCTOATEIbHAS paboTa ydaluxcs, SKCKYpCHH, UHCLIEHUPOBKH );
poOJIEMHBIH (CO3/ITaHNEe HA YPOKE TPOOIEMHOM CUTYAIIHH ).

IMenarornyeckue TEXHOJOT MU, UCTIOJIb3yeMble B 00yUeHHU:

o Jluunocmno — opueHmuposanHvie MexHoaI02UuY TO3BOJSIFOT HAWTH WHIMBHYAIBHBIH MOIXOMI K
Ka)X/IOMy peOeHKY, CO3/1aTh JUIsl HEr0 HEOOXOAUMBbIE YCIOBHUS KOM(OpTa U ycIriexa B 00y4eHUH.
OHu mnpegycMaTpuBaIOT BBIOOp TeMbl, O0BEM MaTepHuala C Y4eTOM CHJI, CIIOCOOHOCTEeH U
HUHTEPECOB PEOCHKA, CO3/AIOT CHUTYAI[MI0 COTPYIHUYECTBA JUISl OOIICHHS C JAPYTMMHU YJICHAMU
KOJUICKTHBA.

o Jeposblie mexnonocuu TIOMOTAIOT peOeHKY B (popMe HMIpbl YCBOWTH HEOOXOIMMBIC 3HAHHS H
nproOpecTy Hy)KHbIe HaBbIKH. OHM MOBBIIIAIOT AKTUBHOCTh U MHTEPEC NETEeH K BBIMOIHIEMON
pabore.

o Texnonoeus meopueckou OesimelbHOCMU WUCTHONB3YeTCs I TOBBIIMIEHUS TBOPYECKOU
AKTUBHOCTH JETEH.

o Texnonoeus  uccredogamenbckou  OesimelbHOCmu  TIO3BOJSET  pa3BUBaTh y  JeTei
HaOMOIATeNNbHOCTh, JIOTUKY, OOJBIIYI0 CaMOCTOSITENIBHOCTh B BHIOOpE IeNieil M MOCTaHOBKE
3a/1a4, MPOBEACHUH OMBITOB U HAOMIOJCHUH, aHaIn3e U 00paboTKe MOTy4YeHHBIX pe3yabTaToB. B
pe3ynbTaTe MPOUCXOAUT aKTUBHOE OBJIa/ICHNE 3HAHUSIMHU, YMEHUSIMH M HaBBIKaMHU.

o Texnonoeus memooog npoekma. B OCHOBe 3TOro Meroja JEKHUT pPa3BUTHE IO3HABATEIbHBIX
WHTEPECOB  yYalIMXCs, yMEHHE  CaMOCTOSATENbHO  KOHCTPYHUPOBAaTh  CBOM  3HAHUA,
OpUEHTUPOBATHCA B HMH(DOPMALMOHHOM NPOCTPAHCTBE, Pa3BUTHE KPUTUYECKOTO MBIIIJICHHUS,
(hopMHUpOBaHHE KOMMYHUKATUBHBIX U TIPE3CHTAIIMOHHBIX HABBIKOB.



MecTo Kypca BHEYPOUYHOIi 1esiITeJIbHOCTH B y4eOHOM miane OY
Kypc peanuzyercs B 7-9 kinaccax. O0beM MporpaMMbl COCTABIISIET 35 4acOB.
OcHOBHO# (opMOIl pabOTHI SBIISIOTCS BHEYPOUHBIE 3aHATHSI, IPOBOAMMBIC B KabuneTe xumu. Ilepen
y4eOHBIMH W TPAKTHYECKUMH 3aHATUSMHU IPOBOAUTCS MHCTPYKTAX C YYAIIMMHUCS IO COOJIOJCHHIO

TEXHUKHU 0€3011aCHOCTH npu MPOBEICHUH AKCIEPUMEHTA, MOXKapHOU 0e30macHOCTH,
MPOU3BOJACTBEHHON CAHUTAPHUU U JIMYHOUN TMTMECHBI.

I{leHHOCTHBIEC OPHEHTHPHI COAEPKAHUSA KYypca
Matepuan Kypca TIO3BOJIIET CHOPMHUPOBATH OCHOBHBIC TIPEACTABICHUS O MPAKTUYCCKOU

HAIlpaBJICHHOCTH XUMHUH, DPACKPBITh MEXKIPEIMETHBIE W METANPEIMETHBIE BO3MOYKHOCTH XHMUHU.
BHeypouHbIil Kypc Npu3BaH pPACKPBITh MEXIIPEIMETHBIE CBSI3M XUMHHM C (U3UKOH, OHOJIOTHEH,

9KOJIOTHEH, KylnuHapuel, nH(HOPMAaTUKOM.

Pe3yJ’leaTbl 0CBOCHHUHA Kypca

Jlulmocmnblepesyﬂbm ambl

JIndaHOCTHBIE PEIYJIbTATHI

VY oby4atomierocs OymyT cOpMHUPOBAHBI

OOy4arouuicst MOTyYUT BO3SMOKHOCTh
Jutst pOpMHUPOBAHHUS

BHyTpeHHs IO3ULIHA
LIKOJIbHUKA

- (hOpMHUPOBAHKE OTBETCTBEHHOIO
OTHOIICHHUA K YYCHHUIO, TOTOBHOCTU U
CIOCOOHOCTH O0YUAIOIIMXCS K
CaMOpa3BUTHUIO U CAMOOOPA30BAHUIO Ha
OCHOBE MOTHBAIIMU K O0YYECHUIO U
MO3HAHUIO;

- (opMHpOBaHUE LIETOCTHOTO
MHPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHON MPAKTUKY;

Pa3BUTHE OCO3HAHHOTO M OTBETCTBEHHOTO
OTHOLIEHHS K COOCTBEHHBIM IOCTYIIKaM;

- (hopMupoOBaHIEe KOMMYHUKAaTHBHOM
KOMIIETEHTHOCTH B IIpoLiecce
o0pa3oBaTenbHOH, yaeOHO-
HCCIIEI0BATENBCKOM, TBOPUECKOU U
JPYTUX BUAOB AEATEIHHOCTH.

BHyTpeHHeﬁ MIO3UIIMH IHIKOJbHHUKA Ha
YPOBHE MOJIOKUTEIBHOTO OTHOLIEHHUS K
IIKOJIE, TOHMMAaHMS HeOO0XOIMMOCTH
Y4eHUsI, BBIP2XKEHHOTO B [TPe00alaHuu
yqe6H0-n03HaBaTean1)1x MOTHBOB U
MPEANOYTEHHH COMANBHOrO criocoba
OLICHKHU 3HaHMI

MeTtanpeaMeTHbIe pe3yJIbTAThI

ITo3naBarenbHbBIC YHUBCPCAJIIBHBIC HeﬁCTBHﬂ

Ilo3naBaTennHBIE
YHHUBEpCaJIbHBIE AEHCTBUS

YueHuK HayduTcs

Vyenuk TIOJTYYUT BO3MOXXHOCThb
Hay4YUTHCA

YMeHne aHanu3upoBaTh

aHAJM3UPOBATh OOBEKTHI C BBIICICHUEM
CYIIECTBEHHBIX U HECYIIECTBECHHBIX
TIPU3HAKOB

YMEHHE aHaJIU3UPOBAaTh OOBEKTHI C
LETIBIO BBIICNICHNUS TPU3HAKOB

YMeHue BHIOpaTh OCHOBaHHUE IS
cpaBHEHUS O0BEKTOB

CpaBHHMBAET 110 33aJaHHBIM KPUTEPHAM J[Ba
Tpu 00BEKTA, BBIACISIS TBA-TPH
CYIIECTBEHHBIX MPHU3HAKA

OCYIIECTBIISTH CPaBHEHUE,
CaMOCTOSITENEHO BBIONpAsi OCHOBAHUS U
KpHUTEpHH

YMeHue BoIOpaTh OCHOBAHUE TS
KIaccu(puKaI 00bEKTOB

TIPOBOUT KIACCH(UKAIIIO TI0 3aJaHHBIM
KPUTEPHSIM

OCYIIECTBIISTH KITaCCH(UKAINIO
CaMOCTOSITENTLHO BBIONPAst KpUTEPUH

YMeHune 10oKa3aTh CBOIO TOUKY
3peHUS

CTPOUTH paccyxieHus B popMme CBA3U
MIPOCTHIX CYKICHHN 00 00BEKTe,
CBOICTBaX, CBSI3sX

CTPOUTD JIOTHUICCKUC PACCYKACHUS,
BKJIHOYAar0MMC YCTAHOBJICHUC TIPUINHHO-
CIICACTBCHHBIX CBsI3CH

VYmenne OIIpCACIIATh
IIOCJICA0BATCIbHOCTD COOBITHI

YCTaHABJIUBATH MMOC/IEA0BATEILHOCTD
COOBITHI

YCTaHaBJIMBATh MOCICAOBATCIbHOCTD
CO6BITPII>'I, BBIABJIATH HCAOCTAIOIIHUC
JJICMCHTBI




YMeHue onpenensaTs
MOCJIEI0BATEILHOCTD I CTBHI

OIPEIeINIATh MOCIEA0BATENLHOCTD
BBITIOJIHEHUS JIEMCTBUI, COCTaBIATh
MIPOCTENIIYIO HHCTPYKIIMIO U3 IBYX-TpeX
11aroB

OIIPEIEIATH ITOCIIEJ0BATEIBHOCTD
BBINIOJTHEHNS ICHCTBUI, COCTaBIISTH
MHCTPYKIUIO (ANTOPUTM) K
BBIITOJTHEHHOMY JIEHCTBHUIO

YMeHne moHuMaTh
WH(POPMAIIUIO, TIPECTABICHHYIO
B HEIBHOM BHIIE

MTOHMUMATh HHPOPMAIIHIO,
TIPE/ICTABIICHHYIO B HESIBHOM BHUJIE
(BBIIEINISIET OOIIMIA IPU3HAK TPYIIITEI
9JIEMEHTOB, XapaKTEepU3yeT SIBJIICHUE 110
€ro OIMHUCaHUI0).

MOHMMAaTh HHOPMAIIHIO,
TIPE/ICTABICHHYIO B HESIBHOM BUJIE
(BBIIENSICT OOMIMI IPU3HAK TPYIITIBI
SJIEMEHTOB, XapaKTepU3yeT SBJICHHUE 10
€ro OIKCAHUIO) U CAMOCTOSTENILHO
TPE/ICTABISATH HHPOPMAIIHIO B HESIBHOM
BUJIE.

PerynsatuBHBIE YHUBEPCAIBHBIE IEHCTBUS

PerynstuBHble yHUBEpCATBHBIC
IENCTBUS

Y4eHuk HayuuTcs

Vuenuk TMOJYYUT BO3MOKHOCTDH
Hay4YUTHCA

VYmenue IpUHUMAaTh U

HpI/IHI/IMaTb " COXpaHiTh y‘[eGHLIe eI u

B COTPYAHUYECCTBE C YUYUTCIIEM CTaBUTH

COXPaHATh YUEOHYIO LIENb U 3aJauu HOBBIC y4ucOHBIC 3aaUn
3a1a4u
YMeHue KOHTPOJIUPOBaTh CBOU OCYLIECTBIISATh KOHTPOJIb IPU HATUYUHU OcyIecTBISATh KOHTPOJIb Ha YPOBHE
JIEUCTBHS 3TajJoHa MIPOMU3BOJILHOTO BHUMAHUS
YMeHus miaHupoBaTh CBOU TUTAHUPOBAThH U BBITIONHATH CBOM JICUCTBUS | MJIAHUPOBATH M BBIMOIHATH CBOU
JIeUCTBUS B COOTBETCTBMM C IMOCTABJICHHOM 3amadeit JIEMCTBHS B COOTBETCTBUU C

U YCIIOBUSIMU €€ Peasln3aun

MOCTaBJIEHHOH 3a1a4el U YCIIOBUSIMHU €€
peanu3anuy B HOBOM y4eOHOM
MaTtepuaiie

YMeHus o1leHUBaTh CBOU

OLCHUBATDH MPAaBUJIbHOCTDb BBITTOJTHCHUSA

CaMOCTOATCIIBHO aICKBATHO OLICHHUBATh

JeUCTBUS JIEUCTBUS Ha YPOBHE PETPOCHEKTUBHOM MIPaBUIBHOCTh BBIITOJIHEHUS JIEHCTBUS U
OLIEHKU BHOCHTH HEOOXOINMBbIE KOPPEKTUBHI B
UCIIOJIHEHHE KaK II0 XOIy ero
peanu3alyy, Tak U B KOHLE AeHCTBUS
KoMMyHUKaTHBHBIE YHUBEPCAIbHBIE IEUCTBUS
KoMmMyHuKaTuBHBIE Yu4eHUK HayduTCs Y4eHHK NOTY4UT BO3MOXKHOCTh

YHUBEpCaJbHbIE JEUCTBUS

Hay4YUTHCSL

YMeHne oOBSICHUTE CBOM BHIOOP

CTPOHTH NOHATHBIE [UIS TApTHEpa
BBICKa3bIBAHHS IIPU OOBSICHEHUH CBOETO
BBIOOpa

CTPOUTD HOHSTHBIE [UIS TTapTHEPa
BBICKa3bIBaHHS IIPH OOBSICHEHHU CBOETO
BBIOOpA M OTBEYATh Ha IIOCTABJICHHBIE
BOIIPOCHI

YMeHue 3a1aBaTh BOIPOCHI

(hopMyIHpOBaTH BOMPOCHI

(hopMyIHpPOBATH BOMIPOCHI,
HE00XO0JUMBIE I OPraHU3alUuK
COOCTBEHHOM IESITEIbHOCTH U
COTPYAHUYECTBA C IIAPTHEPOM

IIpenmeTHble pe3yJibTAThI

- YMCHHUC UCIIOJIB30BAaTh TCPMHUHDI «TCJI0», «BEIICCTBOY», KXUMHUUCCKUC ABJICHUS, KUHAUKATOPbD»
- 3HAaHUE XUMUUECKOMH NOCYyIbI U npOCTeﬁmero XUMHNYCCKOT'O O60py,I[OBaHI/I$I

- 3HAaHHUC NTpaBUJI TCXHUKU 0€30IMacHOCTH npu pa60Te C XUMHWYCCKHNMH BEUICCTBAMU

- YMCHUC ONIPCACIIATD MMPU3HAKU XUMHUYICCKUX peaKHI/Iﬁ

- YMCHUS U HAaBBIKU ITPH ITPOBCACHUU XUMHUUYCCKOT'O SKCIICPUMCHTA

- YMCHHUC ITPOBOAUTH Ha6J'IIO,Z[eHI/Ie 3a XUMHUYCCKUM SBJICHUEM
BEINYCKHUK TOJYYUT BO3MOXKHOCTh HAYUYMTHCS:




* KCIOJIb30BATh MPH MPOBEACHUH MpakTHyeckux padot uuctpymentsl MKT (poTo 1 Bupeokamepy, u
Jp.) VTS 3aITUCH U 00paboTKu HH(POPMAIUK, TOTOBUTH HEOOJIBIIINE TPE3CHTAIMH 10 Pe3yJIbTaTaM
HaOJII0IEHUI U OIBITOB;

* MOJICJIMPOBATH OOBEKTHI U OT/ICNIbHBIC MIPOIIECCHI PEAIbHOTO MUpPA C UCIIOJIb30BAHUEM BUPTYAIbHBIX
1a00paTOpHii U MEXaHU3MOB, COOPAHHBIX M3 KOHCTPYKTOPA;

* [10JIb30BATHCS POCTHIMU HABBIKAMH CAMOKOHTPOJISI CAMOYYBCTBUS JIJIsl COXPAHCHHS 3/I0POBbSI,
OCO3HAHHO BBITIOJHATH PEKUM JIHS, [TPABUJIA PAIIMOHATIBHOTO MUTAHUS U INYHOW THTHEHBI;

* BBITIOJIHSATD ITPaBUJIa O€30MIaCHOTO TIOBEACHHUS B JIOME

Conep:kanue Kypca

BBenenue. (1 yac)

3anumarenpHas xuMusa. O0opynoBaHHe U BenlecTBa Julsl onbIToB. [IpaBuina 0e3omnacHoCcTH pu
MIPOBEJICHUH ONBITOB

Kak ycrpoens! BemecrBa?(1 yac)

OnbIThI, TOKa3bIBAIOLINE IBMKEHUE U B3aUMOACHCTBUE YaCTHII

Habmronenus 3a kamnsimu Boabl? HaGmronenus 3a karmissMu Bajiepuanbl. PacTBopeHue nepmaHrasaTta
KaJIAs ¥ TIOBAPEHHOM COJIM B BOJIE

«Uyneca nis pa3MuHkm» (2 yaca)

[Ipu3nakn xumumdeckux peakuuil. IIpuponnsie mHaukaropel. Kpaxman. Onpenenenue kpaxmana B
MPOJIyKTaxX MUTaHUS. 3HAKOMCTBO C YyrJeKuciabiM ra3oMm. llpoektHas pab6ota «IIpupoaHbie
WUHMUKATOPbD»

«Pa3HouBeTHBIE Yyaeca» (5 yacoB)

Xumunyeckass paayra (OmnpeneneHue peakuuu cpeabl). 3HAKOMBIM 3amax HalaThIPHOTO CHHUPTA.
[Tonyyenne memu. OxpammBanue miamenn. OoOecuBedeHHbIC uYepHUia. [lomydeHue KpacuTese.
[Tonydyenue xnopoduna. Xumudeckne KapTUHKU. CeKpeT TalHOMCH

IMose3nbie uyaeca (4 yaca)

Hpy3pa Moitgoasipa. [louemy mbuio moet? OmpeneneHue KeCTKocTh Bojbl. [lomydeHune wmbLia.
Homamusiss xumuuctka. Kak ynanute nsatHa? Kak yganuts Hakunb? Yuctum nocyny. Kykypysnas
najgoyka — aZicopOoeHT. Y aansieM prkaBuuHy

Ioyuumenwvuwte uyoeca (1 uac)

Kpucmannwvi. Onvimut c sceramunom. Kayuyk

Jlernue yyaeca (2 yac)

AxBapenbHble kpacku. OkpamnBaeM HUTH. KatanuzaTopsl 1 mpupoaHbie MHTUOUTOpPHL. Urpa — kBecT
«llIyremiecTBre B cTpaHy XUMUIO»

Caaakue yygeca Ha KyxHe (3 yaca)

Caxapa. [lomyuenue uckycctBeHHOro meaa. Jlomamnue neneHusl. OnpeneneHue rroKo3bl B OBOIIAX
u ¢pykrax. [louemy Hecrnienbie s1610ku kucibie? [lomydeHne kpaxmaina v OnbIThl ¢ HUM. CbeqoOHBIM
KJIeU

Yyneca UutepHera (1 yac)

CO6op maTepuana /i IpOEKTHON pabOThI

HccaenoBarennbckue yyaeca (10 yacon)

IIpaktukym - uccnenoanue «Humce». 3amuTa npoekTta «llarybHoe BIMsHHME YMIICOB Ha 3/J0POBbE
yenoBekay. lIpaktukym - uccnenoBanue «MoposkeHoe». 3amura npoekta «O TIonb3e U Bpene
MopoxkeHoro». Ilpaktukym - uccnenoBanue «llloxomam». 3amurta npoekra «O mOJIB3E U Bpene
mokonana». Ilpaktukym - nccnenoBanue «OKeparenbHas pesumHKa». 3ammra npoekToB «Mcropus
KEBATEIILHON pe3nHKM», «0KeBarenpHas pe3nHKa: Oea Wi TPEHUHT [Tt 3y0oB?». Moynb «XuMus
HanmuTKOBY». TaitHbl BoABL. (TIpe3eHTanus). [Ipaktukym - uccnenoBanue «l 'a3upoBaHHbIE HATTUTKN

3ammuTa mnpoekra «BiMsHUE Ta3upOBaHHBIX HAMUTKOB Ha 3J0pOBbe uenoBekay. [IpakTukym
uccnenoanue «Yait». 3amura npoekta «llone3nsie cBoiicTBa vas». [IpakTukym ucciaenoBaHue
«Monoxko». Monyns «Motouue cpenctsa s nocyash». [Ipaktukym uccnenosanue «Motromiue
CpelcTBa 7Sl MOCYIbI».3aHATHE - UTPa «MBUIbHBIE MY3BIPU»

JKosoruyeckue yyaeca (3 yac)



N3yuaeMm nbuib. OnpesneneHre HUTPAToB B oBolax. GuiibTpyeM 3arpsi3HeHHYH0 Boay. KucinoTHbie
JOXKIU

HNuTennexryanabHble yyaeca (2 yac)

Xumuueckue peOychl, mIapajapl. 3aHUMaTelbHBIE OIBITHI M WX OOBsicHeHue. Mrpa —kBecT
«IIyremectBre YMEIKH B MUP BEILIECTB)

Bo Bpemsi BBHINONHEHHS NPAKTUYECKUX pPa0dOT HA 3aHATUAX B CUCTEME OyIeT HCIOJIb30BaThCS
HAIIMOHAJIBHBI KOMIIOHEHT (HampuMmep, rnpoekTHas padora «[IpupoaHbie HHAUKATOPBD» (TIOIydeHHE
MHJUKATOPOB U3 PACTEHUM, IPOU3PACTAIOIINX Ha TEPPUTOPUHN AJIallaeBCKOro palioHa);

OTpe/IeNIEHUE )KECTKOCTH BOJIbI B I'. AJIaraeBck;

MIPUTOTOBJICHUE KPACUTEJICH N3 OTBAPOB MECTHBIX TPAB: OMBIT 10 MOJYYECHUIO HHTHUOUTOpa U3 cTeOnen
U JIUCTHEB KapTodenst (MOMUIOPOB, THICSYEITHCTHIKA, YACTOTENA);

OTIBIT TIO MIPUTOTOBJIEHUIO KPACHOTO KpacuTeds (cTediieii 38epo00osi, KOPHEH KOHCKOTO I1aBEIs);

- OIIBIT MO MIPUTOTOBJIEHUIO JKEITOTO KpacuTes (cTediel U IMCTHEB YUCTOTENA);

- OTBIT IO IPUTOTOBJICHUIO 3€JIEHOTO KPacUTeNsl U3 JIMCThEB TPUIMCTHUKA, JINCTHEB U cTEONEH
MaHXETKH);

- OIBIT IO IPUTOTOBJIEHUIO KOPUUHEBOTO KpacuTes (IIeTyXH pernyaroro JIyka);

B pazgene «lccrnenoBartenbckue dyzeca» OOBEKTOM HCCIEIOBAHMS  SBJISETCA  MPOIYKIUSA
npeanpuatuii  «benpie PoceD): 4YMIICHI, Ta3MpOBAaHHBIE HANWTKH, MOJIOKO, MOPOXKEHOE, MOIOLIUE
CpEeICTBa, ONpe/ieJeHHe HUTPATOB B OBOIIAX).

TemaTuyeckoe NJIAHUPOBAHUE

Ne Ha3zBanue pa3iena KoanuecTBo M3 Hux (KO1M4eCTBO 4acoB)
n/n yacos (Bcero) | [Ipoextnsnie|[IpakTuyeckune| TBopueckne
padoThI
1. |BBenenue 1 1
2. |Kak yctpoens! BemecTa? 1 1
3. [«Hyneca st pa3sMUHKI 2 1 1
4. | «Pa3HOIBETHBIC UyIECa» 5 4 1
5. |ITone3nbie uyneca 4 1 3
6. |[loyunTenpHbIC Uyymeca 1 1
7. |JleTHue uyneca 2 2 1
1 |Cnankue gyaeca Ha KyxHE 3 3
2 |Yyneca uTepHera 1
3 |HccnenoBarenbckue yyaeca 10 1 8 1
4 |Dkonoruyeckue uyueca 3 2 2
5 |MHTremnekryalbHbIE Yyieca 2 2
Hroro: 35 3 26 7




Kaneﬂnapﬂo-TeMaTuquKoe INIAHUPOBAHUE yqeﬁnoro npeamMera Ha y‘leﬁl—[blﬁ roxa

Ne XapakTeprCcTHKa OCHOBHBIX BUJIOB ACSTEINBHOCTH YIAIUXCS
/Tt Tema 3ansTUA
[To3HaBaTenbHast NesSTEIHHOCTD PerynsituBHast 1esITENBHOCTD [MpakTHyeckas 1esSTETbHOCTh
1 Beenenue TIO3HAKOMUTHCS ¢ HOBOH HAYKOIf; NPUHAMATD U COXPaHATh yIeOHbIC OPHEHTUPOBATHCSI B MHOr000pa3nu
3anuMaTeabHAs XUMHSA HaOIIOaTh 32 IIOCTAHOBKOM U LEJH U 3a/1a4W; XHUMHYECKOTro 000py/I0BaHus;
MIPOBEACHNUEM XUMHUYECKHX OIBITOB; OCYIIECTBIISITH KOHTPOJIb Ha/l OCBOUTbH MPOCTEHIIIHNE TIPHEMBI
ONPEENATH I0CIIE0BATEIBHOCTD XOJ/IOM 9KCIEPUMEHTA; paboThI ¢ XUMHYECKUM
BBITIOTHEHHUST ICHCTBUIA; TUIAHUPOBATH U BHINOJIHATH CBOU 000py/IOBaHUEM.
COCTaBJIATh IPOCTEHINYIO HMHCTPYKIIHIO JISUCTBHSI B COOTBETCTBUH C
U3 JBYX-TpeX IIaroB MOCTaBIIEHHOMW 3a/1aueil u
YCIIOBUSIMU €€ peaii3ainu
2 OobopynoBanue U BelecTBa I
ONbITOB HaOJII0aTh 32 KaIUISIMH BOABI, 32 NPUHAMATD U COXPAHATh yICOHbIC MPOBOJIUTB IKCIIEPUMEHT COTJIACHO
IIpaBuia Ge3omacHOCTH NPH KaIUIsIMU BaJIEpUAHBI, LIEJIA ¥ 33/1a4H; WHCTPYKUUU (OTIBITHI 10
NPOBe/IeHUH ONBITOB HaOJII0/IaTh U aHAJIM3UPOBATh MPOLIECC OCYIIECTBIISITh KOHTPOJIb HaJl pPacTBOPEHMIO MIEpPMAHTaHaTa Kallusl
(HaGumroneHust 3a KaruisiMu BOABI pacTBOpeHHs IEpPMaHTaHaTa KaJis B XOZIOM 3KCIIEPUMEHTA; U TIOBApEHHOI! COMU B BOZE);
Habnronenus 3a KamsiMu BOJIC U [TOBAPEHHOI CONU B BOJIE; IUIAHUPOBATH U BHINOIHATH CBOU COOMIOAaTh NpaBHiIa TEXHUKH
BaJICpUAHBbI.) CTPOUTH PacCyXICHHS B (opMe CBA3U JIEUCTBUSI B COOTBETCTBUH C 0e30macHOCTH
HPOCTHIX CYKACHUI 00 00beKTe, [IOCTABJICHHOMN 3a1a4ei U
CBOICTBaX, CBS3IX YCIIOBHUSIMU €€ peann3alnuu
3 IIpu3HaAKH XMMHMYECKHUX peaKkumi
(PacTBOpeHHe mepMaHTaHaTa Kalusi U | aHAJIU3UPOBATH OOBEKTHI C BBIIENIEHHEM | MPOBOJMTH IKCIIEPUMEHT COMNIACHO | TPUHUMATH U COXPAHATH YIeOHbIE
TIOBAPEHHOM COIM B BOJIE) CYIIECTBEHHBIX M HECYI[ECTBEHHBIX MHCTPYKLUH (TIOTydeHUE LIEJIM U 3a7a4U;
TIPU3HAKOB,; MPUPOIHBIX HHANKATOPOB); IUIAHUPOBATH U BHINOIHATH CBOH
4 IIpupoaHbie UHANKATOPHI CTPOUTH paccykaeHHs B (hopMe CBA3H co0roaTh MpaBUiia TEXHUKU JIEUCTBHS B COOTBETCTBUH C
(Kpaxman.Ompenenenne kpaxMana B | IPOCTHIX CYKASHUH 00 00BeKTe, 6e3omacHOCTH; MIOCTaBJICHHOH 3a1a4uel 1
MIPOAYKTaX MUTAHUS.) CBOICTBAX, CBS3IX UCIIONb30BaTh 3KCIEPUMEHTAIBHBIN | YCIOBUSMHU €€ Pealn3aryn
IIpoekrHas padora «IIpuponHsie MaTepHal T CO3JaHuUs MIPOEKTa OCYIIECTBIISITH KOHTPOJIb HaJl
HMHIIUKATOPBI) (mpupoHBIE HHANKATOPHI M UX XOZIOM 3KCIEPHMEHTA
MPUMEHEHNE; CONep)KaHNe OLICHNBATh NMPaBUIBLHOCTD
5 3HAKOMCTBO € YIVIEKHCJIBbIM Ia30M Kpaxmaja B IPOAYKTaX MUTaHNU) BBINTOTHEHHMS IeHCTBHA
6 Xumnyeckasi paayra (Omnpenenenne | cTpouTh paccyacHus B GopMe CBsI3H TIPUHUMATD U COXPAHATH YUeOHBIC cO0ITIOIaTh TPaBUIIA TEXHUKH
PEaKIiy Cpepl) MIPOCTHIX CYKIIEHUH 00 00BEKTE, LIeIIH ¥ 3a/1a4H; Oe3omacHOCTH IpH paboTe ¢
7 3HaKOMBIi 3aMaX HAIIATHIPHOT O CBOICTBaX, CBS3SIX; TUTAHUPOBATH U BHITTOIHATH CBOM XUMUYECKHMHU PEaKTUBAMH U

CIUpPTa

ONPCACIATDH MMOCICAOBATCIIBHOCTD

HeﬁCTBHﬂ B COOTBCTCTBHH C

OTHEM;




Ilony4enue mean

Cekpet TaliHONMCH
(OkpammBanue miaMeHn
OoOecrBeueHHBIE YEPHUIIA
[Nony4yenue xpacuteneit
Ionyuenue xnopoduina
XUMUYECKUE KAPTHHKH)

BBINIOJIHEHUS JCHCTBUI;
COCTaBJIISATh MPOCTEHIIYIO UHCTPYKIIUIO
U3 JBYX-TpEX 1IaroB

IOCTaBJICHHOM 3aadeii 1
YCIIOBUSIMU €€ pealn3alluy;
OCYIIECTBIISITh KOHTPOJIb HaJ
XOJIOM HKCIIEPUMEHTA;
OILICHUBATH MPaBUIBHOCTD
BBITTOJTHEHUS OEHCTBUS

MPOBOJIUTD 3KCIIEPHUMEHTHI
COTJIACHO MHCTPYKIIUH;
OIIpe/IeIeHNE PEaKIMH CPe/Ibl
Pa3NUYHBIX OBITOBBIX PACTBOPOB C
HIOMOLIBIO JIF0OOr0 HHIUKATOPA;
TOTYYSHHE TTPUPOIHBIX
KpacuTenel myTeM dKCTpaKIuy (U3
JIYKOBOM KOXKYpbI, U3 MOPKOBH, 13
3€JICHBIX JINCTHEB;

HPHUTOTOBJIEHHUE PACTBOPA MEIHOTO
KyIopoca;

peakius B3aUMOJICHCTBUS pacTBOpa
MEJHOT0 KyIIOpoca C XKeJIe3HbIM
TBO3JIEM

IMPOBEACHUEC OIIbITa MOTJIOIICHUA
YEepHWI U3 PacTBOpa
AKTUBHUPOBAHHBIM YIJIEM;
MPOBEACHHUEC ONBITOB MOITOIICHUA
KpacsIuX U apoMaTHYECKUX
BEILIECTB MEJIOM, KYKYPY3HBIMH
HaJ0YKaMu;

MPOBEJCHNUE OIbITA TAITHOINCH
pacTBOpPOM Kpaxmaia ¢ HomoMm;
HPOBEJEHHE OIIBITA TI0 TAHHOINCH
MOJIOKOM, JIYyKOBBIM COKOM.

10

Apy3bs «Moiinoabipa»
[Touemy mpLIO MOET?

11

Orlpene.ﬂeﬂne KECTKOCTH BObI

12

Jomamsss xumuncTka. Kak ynanuts
msTHa?

13

Jdomamnsasa xumunctka. Kak
YIAJIUTh NSATHA?

(Y mansiem p>xaBunHy

Kaxk ynanuts Hakunb

YuctuMm nocyny

Kykypy3Has nmanodka — agcopOeHT)
Homamnss xumunctka. Kak ynanutb
msiTHa?

aHaJIM3UPOBATH 00BEKTHI C BBIJICJICHHEM

CYILIECTBEHHBIX U HECYIIECTBEHHBIX
MIPU3HAKOB,;

CpaBHHBATh M0 3aJ[aHHBIM KPUTEPUIM
JIBa TpU 00BEKTA, BBIJIEISS [BA-TPU
CYIIIECTBEHHBIX MMPHU3HAKA,;

MIPOBOJIUT KIIACCU(UKAITUIO TI0
3aJTAHHBIM KPUTEPUSIM;

CTPOUTH paccyxaeHus B HopMe CBs3U
MIPOCTHIX CYXIEHHH 00 00BeKTe

MPUHUMATD U COXPAHAThH
yueOHBIC 1eNTU U 3a/1a4H;
TUTAHUPOBATD U BBIITOTHATH
CBOM JICHCTBHSA B COOTBETCTBUH
C IIOCTABJIEHHOH 3ajadel 1
YCIIOBHSIMU €€ PeaTn3alliy;
OCYIIECTBIISTh KOHTPOJb HAJ
XOZOM IKCIEPIMEHTA,
OLICHUBATH MPABIIHFHOCTH
BBIINIOJHEHHUS IEHCTBUS

co0ITI0/1aTh MTPaBUIIa TEXHUKU
Oe3omacHocTH mpu padore ¢
XUMHYECKHUMHU PEaKTUBAMU,
MIPOBOJHUTH IKCIIEPUMEHTHI
COTJIACHO MHCTPYKIINH;
MIPOBEICHIE OIBITA TI0
OIIPEIEIIEHUIO PEAKITUH CPEIbI
pacTBopa MbLIa;

MIPOBENICHIE OIBITA IO TTOTYICHUIO
MBbLJIa U3 PACTUTEIHHOTO Macia U 13
CTEaprUHOBOM CBEYH;

MIPOBENICHIE OIIBITA TI0
BCIICHWBAHUIO MBUTFHOTO PACTBOpA
B MATKOH M KECTKOH BOJIE;
TIPOBEICHHE OIBITA IO OYHCTKE
TKaHH OT TPaBsIHOM 3€JIeHU
CIIUPTOM;




IIPOBEJICHUE OIBITA 10 OYHCTKE
TKaHU OT YEPHUJI C IOMOILIBIO
CIMPTA U MeNa;

IIPOBEJICHUE OIBITA MO OYKCTKE
TKaHU OT MATEH COKa C MOMOIIBIO
HEPEKHCH BOIOPOA U
HaIIaTBIPHOTO CIHPTA;
MIPOBE/IEHHE OMBITA MO YUCTKE
(hasTHCOBBIX TIPEIMETOB OT HaJIETa
""MapraHioBKH" CMEChIO IEPEKUCH
BOJIOpOJIa U TMMOHHOM KHUCIIOTBHI;
MPOBEICHUE UCCIIE0BATENbCKON
PadoTHI 110 OlpeieNieHe
KECTKOCTHU BOJIBI B PA3IUYHBIX
HCTOYHUKAX.

14 | Kpucranisl CTPOUTH paccyxeHus: B popme MPUHUMATD U COXPAHSITh coOJIIOIaTh MPaBUJIa TEXHUKU
OnbITHI € JKeJIATHHOM CBSI3U MPOCTHIX CYXKICHUH 00 yueOHbIe LeTU U 33/1a4H; 0e30MacHOCTH TP padoTe;
Kayuyk. 00beKTe, CBOMCTBAX, CBA3SX; IJIAHUPOBATH U BEITTOIHATE MPOBOJINUTH 3KCIIEPUMEHTHI

OIPEICIIATh MOCICAOBATEILHOCTD CBOM JIEWCTBHS B COOTBETCTBUHU COIJIaCHO MHCTPYKIIUH
BBITIOJTHCHUS ACHCTBHIA, C IIOCTaBJIEHHOH 3ajadei u IIPOBOAMTD IKCIIEPUMEHT 110
COCTABJIATH MPOCTEHUIITYIO YCIIOBUSIMU €€ pean3alliy; MIPUTOTOBJICHUIO CTYIHS U3
MHCTPYKIUIO U3 IBYX-TPEX IIaroB. OCYIIECTBIISATh KOHTPOJIb HAJ JKeJaTHHA;
XOZIOM IKCIIEPHMEHTA; MIPOBOJUTH OTIBIT IO
OLICHUBATh MIPABUIHHOCTH PacTBOPEHHIO B KETATHHOBOM
BBITIOJIHCHUS JCHCTBUS CTYIHE KPYIHHKH
OKpAILLIEHHOW CONu
(MapraHIioBKH);
MIPOBOJHTH OIIBIT IO
BBIPAIIMBAHUIO KPUCTAJIIOB
Pa3IIYHBIX BEIIECTB

15 | AkBapejbHble KPACKH CTPOUTH paccyXIeHus B hopme MIPUHUMATD U COXPAHSATh COOITFOIATh MPaBIJIa TEXHUKU
(OxpammBaeM HUTH CBSI3U IIPOCTHIX CYXKICHUH 00 yueOHBIC 1eNTH U 3a/1a4H; Oe3omacHOCTH TIpHU padoTe;
KaranmsaTops! u npuponHsie 00BEKTE, CBOMCTBAX, CBS3SX; TUTAHUPOBATDH U BBHIITOTHATH MIPOBOJUTH IKCIIEPIMEHTHI
WHTUOUTOPHI ) OIIPEIEIATh MTOCIIEA0BATEIFHOCTD CBOU JICHCTBUS B COOTBETCTBUU | COTJIACHO WHCTPYKIUU

BBIIIOJIHEHUS ICHCTBHIA, C IIOCTABJIEHHOH 3aja4el 1 MIPOBOAMTH OIBIT 1O NOTYYEHUIO

16 Hrpa «IlyTemecTBre B CTPaHy COCTaBJISATh IPOCTEUITYIO YCIIOBUSIMU €€ peanu3aluu HHTHOUTOpa U3 cTeONel 1 TUCTHEB

XHUMHIO»

MHCTPYKIHIO U3 IBYX-TPEX IIAroB.

OCYIIECTBJIATH KOHTPOJIb HAX
XO0IOM JKCIIEPpUMEHTA
OLICHUBATH IPABUIIBHOCTH
BBIITIOJTHCHUA HCﬁCTBHH

KapTodens (TIOMHAIOPOB,
THICSTYETUCTHUKA, AJITES
JIEKapCTBEHHOTO, YUCTOTENA);
MPOBOJIUTH OIIBIT IO CHSTHIO
PYKaBUMHBI C KEJIE3HOTO TIpeIMeTa
1 TIPETOTBPAILICHHUE €TO PIKABIICHHS

10




C TIOMOIIIBIO TTOTYIEHHOTO
pacTBopa.

[TpoBOIUTE OMBIT 11O
MPUTOTOBJICHUIO KPACHOT'O
Kpacurens (cTedieit 38epo0os,
KOpHEH KOHCKOT'O IIaBeJIs);
[TpoBOIUTE OMBIT 11O
MIPUTOTOBJICHUIO JKENTOTO
Kpacurels (cTeOel 1 JIHCTHEB
YUCTOTENA);

[TpoBOIUTE OMBIT 1O
MPUTOTOBJICHUIO 3€JICHOI'0
Kpacurels U3 JHCThEB
TPWINCTHUKA, JINCTHEB U CTEOEeN
MaH)XETKH);

[TpoBOIUTE OMBIT IO
MPUTOTOBJICHHUIO CHHET0 KPACHTEIsSt
U3 I[BETOB )KUMOJIOCTH (KOpHEH
NTHYEHTPEUHIIIKN);

IIpoBOAUTH OMBIT IO
HPUTOTOBJICHUIO KOPUYHEBOTO
Kpacurens (IIeTyXH pendaToro
nyKa);

BBINOnHATE NPOEKTHYIO paboTy 1o
M3TOTOBIICHNE AaKBapEIbHBIX
KpPacOK U OKPAILLIMBAaHUE TKaHEW;

17

Caxapa.

(ITomyueHne HCKYCCTBEHHOI'O Meia
Jomarrnue seneHIb

Omnpenenenue TITIOKO3HI B OBOIIAX U

tpyxrax)

18

IMouyemy Hecnesible 1610KH
KHCJIbIe?

19

Cneno0HbIN KiIei
(ITony4eHre Kpaxmaia U OIBITHI C
HUM)

aHAJIM3UPOBATH OOBEKTHI C
BBIJIETIEHHEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX NPU3HAKOB
CPaBHHUBAET IO 33JaHHBIM
KpUTEPISM J[Ba TPHU OOBEKTA,
BBIJIETISIS IBA-TPH CYILECTBEHHBIX
MpU3HaKa

MIPOBOJIUT KIIACCU(UKAITUIO TI0
3aJJaHHBIM KPHTEPHIM

CTPOUTH PACCYKICHHS B (hopme
CBSI3M TIPOCTHIX CYXKICHUH 00
00BeKTe

MPUHUMATD U COXPAHAThH
yueOHBIC [eNH U 3a/1a4H;
TUTAHUPOBATD U BBIITOTHATH
CBOM JIHCTBHSA B COOTBETCTBUH
C IIOCTABJIEHHOH 3aja4el 1
YCIIOBHSIMU €€ PeaTn3aiii
OCYIIECTBIISTh KOHTPOJb HAJ
XOZOM IKCIEPIMEHTa
OLICHUBATH MPABWIHLHOCTH
BBIIIOJHEHUS IEHCTBUS

co0ITI0/1aTh IPaBHJIa TEXHUKU
Oe3omacHocTH mpu padore;
MIPOBOJHUTH IKCIIEPUMEHTHI
COTJIACHO MHCTPYKIIIH
MIPOBOJUTH OIIBIT IO
MOTYYIEHUIO XOKEHOTO caxapa
WA KapaMew;

MIPOBOJUTH OIIBIT IO
MOTYYCHUIO KpaxMaina u3
KapToderns;

OCYIIECTBIISTh KAUECTBCHHYIO
PEeakLuIo Ha KpaxMmal ¢ HOJIOM;
MIPOBOJUTH OTIBIT TTO
Pa3IOKEHUIO Kpaxmala
CITFOHOH (TIepuoamIecKas
MIpOBEpKa HOIOM);
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MIPOBOJIUTH MCCIIETOBAHUE IO
OIPEIETICHUIO COJlePIKaHUs
TJIIOKO3BI B COKaX Pa3IMIHBIX
oBoIIeH 1 PPYyKTOB.

20 | Coop maTepuana JuIs MPOESKTHOH TMOHUMATh HHPOPMAIIHIO, NPUHAMATB ¥ COXPaHSTh oTOMpaTh MaTepHal B
paboTsl TIPE/ICTaBJICHHYIO B HESIBHOM BHJIE y4ueOHbIe LeTU U 33/1a4H; COOTBETCTBHH C BHIOPaHHOM
(BBLIENISIET OOIINI IPU3HAK TPYIIITHI TUTAHUPOBATH ¥ BHIMTOIHATD TEMOM MPOEKTHON PabOThI
9JIEMEHTOB, XapaKTepPH30BaTh CBOM JICHCTBUSI B COOTBETCTBHH
SIBJICHHE M 0OBEKT I10 €ro C TIOCTaBJICHHOM 3a/aueil 1
OITMCaHHUIO). YCIIOBUSIMU €€ peali3allny;
OLICHNBATh NPaBHIBHOCTD
BBITIOJTHEHHST ISHCTBHA

21 | IIpaKTHKYM - UCCIe0BaAHNE OnpeieNsATh 00BEKT U IPEIMET NPUHAMATB ¥ COXPAHSTh BBINOJHATH OCHOBHBIE
«Yuncbn» UCCIIEIOBaHNS; yueOHbIe LIeTU U 33/1a4H; oreparyy st IPOBENCHUS
3amura npoekra «IlaryoHoe aHAJIM3UPOBATh OOBEKTHI C IJIAHUPOBATH U BEITTOIHATE HACCIIEN0BAHUS;

BJIMSIHUE YUTICOB Ha 3/I0POBLE BBIZICJICHUEM CYIICCTBEHHBIX U CBOU HeﬁCTBHﬂ B COOTBETCTBHUU H3y4aThb COCTaB IIPOAYKTaA I10
YeJI0BEeKay. HECYIIECTBEHHBIX PHU3HAKOB; C MOCTaBJICHHOM 3a/1a4el 1 ITHUKETKaM;

22 HpaKTI/IKyM - UCCJIEAOBAHNEC CpaBHHMBACT 110 3aJaHHbIM YCIIOBUAMU €€ peain3alliu; MMPOBOAUTH UCCIIEJOBAHUA 110
«MopoxkeHoe» KpUTEPHSM JIBa TpH 00HEKTA, OCYIIECTBIIATE KOHTPOJIb IIPU HA3Y4YEHHUIO U OIHUCAHUIO
3amuTa npoekra «O nmojib3e u BBIJICTISISL 1BA-TPH CYILIECTBEHHBIX HaJIMYUM 3TAJIOHA; (hu3nUECKUX CBOMCTB
Bpe1eMOPOKEHOT 0. NpU3HAKa; OLICHUBATh TPABUIIBHOCTh MIPOIYKTOB;

24 | TlpakTHKYM - UCCIIENOBAHUE HPOBOANT KITACCU(PUKALIUIO 110 BBINIOJIHEHHUS IeHCTBHA COOTIONATh PaBUIIa TEXHUKH
«lokonamy 3aJJaHHBIM KPHUTCPHSIM; Oe3omacHOCTH IpH padorTe;
3amuTa npoekra «O 1momb3e U Bpeae CTPOUTH paccyxeHus B popme NIPOBOJUTE DKCIIEPUMEHTBI
IIOKOJIAa» CBSI3H TIPOCTHIX CYXKIEHUH 00 COIJIACHO MHCTPYKIIUH;
HpaKTI/IKyM - UCCJICJIOBAHHUE 00BEKTE TNPOBOJUTH KAYECTBECHHBIC

25 | «KeBatenbHas pe3uHKay peakuy Ha OEJKH, JKUPBIL,
3ammra npoekTos «McTopust YIJIEBOIBI;

KEBATEIbHON PE3UHKI, MPOBEICHNE UCCIIEOBaHNS Ha
«KeBarenpHas pe3uHKa: Oema UIu OIIpe/IeTIeHNE KUCIOTHOCTH,
TPEHUHT JJIs1 3yO0B?» HaJIN4YHE KPACUTEIIEH,

26 Monyib «XuMHUSI HATUTKOBY

Tattael Bogp! (TIpe3eHTAII)
[IpakTukym- uccnenoBaHue
«["a3upoBaHHBIC HAITUTKID
3ammra npoekTta «BriustHNE
ra3upOBaHHBIX HAITUTKOB Ha

3/I0POBBE YEITOBEKA

27 | Tlpaktukym uccienoBanue «Yain»
3ammuTa mpoekra «llome3Hsie
CBOICTBA yas»

28 | IlpakTukym HccieqoBaHuE
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«MoJToKO»

29, | Monyne «Moromue cpecTBa Uist
30 | mocyms»
[pakTHKyM HccenoBanue
«Motormue cpeacTBa s MOCYIbD).
31 | 3ansarue - urpa « MbBUIbHBIE ITy3BIPID
32 | U3yuyaem nbuih OTpesIeNIsITh OOBEKT U IIPEIMET NPUHAMATB ¥ COXPaHSTh BBINOJIHATH OCHOBHBIE
33 | Ompenenenre HUTPATOB B OBOLIAX HCCIIeI0BaHMUS; y4ueOHbIe LeTU U 33/1a4H; oreparnyy JjIsi IPOBEICHUS
34 | ®unbTpyeM 3arpsa3HEHHYIO BOLY aHAJIM3UPOBATh OOBEKTHI C TUTAHUPOBATH ¥ BHITTOIHATD UCCIIEIOBAHMS;
KuciotHsle 1oxIu BBIJICJICHUEM CYIIECTBEHHBIX U CBOM JICHCTBUSI B COOTBETCTBHH MPOBOJINTD UCCIIEAOBAHUS 110
HECYIIECTBEHHBIX PHU3HAKOB; C MOCTaBJICHHOH 3a/1a4el 1 W3Y4EHUIO U OIHCaHUIO
CpaBHMBAET MO 33/IaHHBIM YCIIOBUSIMU €€ peali3allny; (hm3nUeCcKUX CBOWCTB MbLIH,
KPUTEPHSIM JIBa TPU O0BEKTa, OCYIIECTBIISTH KOHTPOJIb NPH BOJIBI;
BBIJICTISISL IBA-TPH CYLIECTBEHHBIX HaJIMYUH ITAJIOHA; cOoOJTI0/1aTh PaBHIIa TEXHUKU
NpU3HAKa; OLICHUBATH TPABUIILHOCTh Oe3onacHocTH 1pu padore;
MPOBOJUT Ki1aCCH(UKALMIO IO BBITIOJTHEHHST ICHCTBUS MPOBOJIUTD IKCIIEPUMEHTBHI
3aJIlaHHBIM KPHUTEPHSIM; COIJIACHO MHCTPYKIIUH;
CTPOUTH paccyxeHus B hopme MPOBOJUTH (GUIBTPOBAHNE
CBSI3M TIPOCTHIX CYXJEHUH 00 3arpss3HEHHON BOJIBI;
00BeKTe HPOBOAUTH MCCIEJOBaHUS Ha
onpeJieJieHle HUTPATOB B
OBOIIAX
35 | Xumuueckue peOychl, mapaisl ONpeNeNiTh OOBEKT U IPeaMeT HPUHUMATb U COXPAHATh BBINIOJTHATH OCHOBHBIE

XHUMHUYECKUE KPOCCBOPBL
3aHUMaTeNbHbIE ONbBITHI U UX
00BsICHEHNE
3aHUMaTeNbHbIE ONbBITHI U UX
00BsICHEHNE

HUrpa «Ilyremectsue B MUp
BEIIIECTBY

HCCIIEIOBaHNUS;
AQHAJIN3UPOBATH OOBEKTHI C
BBIJIETIEHHEM CYLIECTBEHHBIX U
HECYIIECTBEHHBIX MPU3HAKOB
CPaBHHUBAET IO 33JaHHBIM
KPHUTEpUsIM ABa TP 00bEKTa,
BBIJIEISIS IBA-TPH CYILECTBEHHBIX
MIPU3HAKA;

MIPOBOJIUT KIIACCU(UKAITUIO TI0
3aJJaHHBIM KPHTEPHUSIM;

CTPOUTH paccyxeHus B hopme
CBSI3M TIPOCTHIX CYXKICHUH 00
00BeKTe

yueOHbIC [IeNTU U 33/1a4H;
TUTAHUPOBATD U BBIITOTHATH
CBOM JICHICTBHS B COOTBETCTBUHU
C IIOCTABJIEHHOH 3aja4yel 1
YCTIOBHUSIMU €€ Pean3alliy;
OCYIIECTBIISATH KOHTPOIB TIPH
HAJIMYUH 3TAJIOHA;

OLICHUBATH TPABIIFHOCTD
BBINIOJIHCHUS JCHCTBUS

OIepaLuy I IPOBEICHHS
HCCIIeI0BaHHS;

U3y4aTh COCTAB MPOAYKTA I10
ITUKETKaM;

HPOBOINTH MCCIEIOBAHUS 110
U3YYCHHUIO U ONMCAHHIO
(hu3nUECKUX CBOMCTB
IPOIYKTOB;

COOTIONATh PABHJIA TEXHUKH
6e3omacHOCTH TIpH padoTe;
MPOBOJNTH SKCIIEPUMEHTEI
COTJIACHO MHCTPYKIINH;
NPOBOJNTH KaueCTBCHHBIC
peaxImy Ha OeNKH, KUPHI,
YITIEBOIIBI;

NPOBEICHHE UCCIISIOBaHUS Ha
OIIpe/IeIeHNe KUCITOTHOCTH,
HaJIMIUe KpacuTeler




Hepeqeﬂb KOMIIOHCHTOB y'leﬁHO-MeTOI[I/I‘leCKOFO KOMILJIEKCa, oﬁecne'{nBammero peajmn3anuro paﬁoqeﬁ MporpaMmmbIl

VYuebHoe 1 AuAaKTHYECKoe oOecIieueHre Meroanueckoe obecriedeHue MarepuaabHO-TEXHUUECKOE WNudopmanmonno-
obecrieueHne KOMMYHUKAIIMOHHBIC
cpelcTBa

MHCTPYKLMOHHBIE KapThl IS I'py3nesa H.B, JlaBposa B.H.,. MypaBbeB A.I'. FOubIit IIEPCOHAJIbHBIN BUJICOYPOKH I10
BBITNIOJIHEHUS BCEX TPAKTHUECKUX XUMMK, UM 3aHUMATENbHbIE ONIBITHI C BEIIECTBAMU BOKPYT KOMIIBIOTED; TeMaM Kypca;
3aJlaHul Kypca; Hac: WUTIOCTPUPOBAHHOE MOCOOUE TSI IKOJILHUKOB, MHTEPAKTUBHAA JI0CKa; O0Ps1 0 TeMam
pa3AaTOYHbBIN MaTEepUan s M3YyYaroluX €CTECTBO3HAHUE, XUMUI0, dKoJoruto.- CI16: MYJIbTUMEIUINHBIN Kypca;
OCBOCHUS Pa3zeiioB Kypca. Kpucmac+, 2006.- 105 c. IPOEKTOD; JTACKH C
YepuoOennckas I.M. Beenenue B Omnbrua O.M. OnbITEl 6€3 B3pBIBOB - 2-¢ n3/1.-M.: KOJIOHKHU; 3aHUMAaTEIbHBIMU
XUMUI0. MHup T1a3aMu XUMHUKA: Xumus, 1986.- 147¢ DVD — kommiekc OTIBITAMH H
yaeOHOe mocoOure TSl yIaruxcs Onwrun O. /laBaitte moxumuyum! 3aHUMATEITBHBIE OTBITHI XUMHUYECKOE oOyyJarorue

o0m1eo0pa3oBaTeIbHbIX Y4€OHBIX
3aBeZICHUH. / KJ1acc
I"'M.YepnoOennckas, A.W.
HementneB. — M.: BJIAJIOC, 2003-
256c.

o xumuu. — M.: «Jlerckas muteparypay, 2001.- 175¢
Cmupaosa 10.M1. Mup xumnn. 3aHuMaTeIbHbIE PaCCKa3bl O
xumun. Cankt-IlerepOypr, "MuM-skcnpecc",1995 roz.-
201c
UepnoOennckas [.M. Beenenue B xumuto. Mup riazamu
XUMUKA: yaeOHOEe TOCOOre /TS yIaIIuX s
00111€00pa30BaTEIBHBIX YICOHBIX 3aBEICHUM. 7 KIIacC
I''M.UepnoOensckas, A.W. JlementoeB. — M.: BJIAJIOC,
2003-256c.

1. http://www.sev-chem.narod.ru/opyt.htm

2. http://kvaziplazmoid.narod.ru/praktika/

3. http://www.edu.yar.ru/russian/cources/chem/op/opl

.html

4. http://znamus.ru/page/etertainingchemistry

5. http://www.alhimikov.net/op/: netn!
3aHI/IMaTeJ'ILHLIe OIIBITHI 1 OKCIICPUMCHTHI. - M.:
Aiipuc Ilpecc, 2007.- 125¢

Promun B. A30yka Hayku 11l IOHBIX T€HUEB.

3anumarenbHas XuMusi- 8-e nza.- M.: Llentpnonurpad,

2011.- 221c.

000pyI0BaHUE TS
HpOBeJIeHI/IH OIIBITOB
XHUMHYCCKHUEC PCAKTHUBBI

MYJIbT(GUIBMBI 10
XUMHUHN

DVD — ¢uibpmbl
«3aHnMaTenbHas
XUMUS).

http://www. alhimik.
ru

http://www.
XuMuK. ru
http://www.
chemistry. narod. ru/
http://it-n. ru/
http://school. edu. ru/
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http://www/
http://www/
http://it-n/
http://school/

TpeGoBanus U pe3yabTaThl K YPOBHIO NOATOTOBKH YYaIUXCS
o0yyaromuecsi 10JI’KHbI 3HATD !
- YTO BCE OKPYXKAIOIINE HAC IPEIMETHI Ha3bIBAIOT TEJIAMH, KOTOPbIE COCTOSIT U3 BEIIECTB;
- 0 psJie XMMUYECKUX BEIECTB U UX CBOMCTBAX (HAIIpUMEp, YKCYCHasi KUCIIOTa, MEJI, COJia, YIJIEKUCIIbIN a3, IEpMaHraHaT Kajlus, raieHasi U3BeCTb,
MEJIHBIN KyIOpOC, KEJIE3HBIN KYIIOpOC, Kpaxmal, caxap u JAp.);
- HEKOTOPbIE XUMUYECKHE TEPMUHBI, HCIIOJIb3yeMbIe B OBITY M IUTEpaType (HampuMep, KUCIOTa, OCHOBAHHUE, IENI0Yb, HEUTpaIU3alus, MOJICKYJIa,
XAMUYECKasl peakius, aacopouus u ap.);
- OTBETHI Ha MHOTHE OBbITOBBIE BOIIPOCH (UTO Takoe HaKuMb U Kak ¢ Hel 6opoThea? Kak ynansate natHa? UTo Takoe TalHOMMUCH? U JIp.)
- HEKOTOpbI€ XMMHYECKUE TEPMHUHBI, UCIIOJIb3YEMbIE B ObITY U JIUTEpaType (Hanpumep, KUCJIOTa, OCHOBAaHUE, 111€7104b, HEUTpalIn3alus, MOJIeKyJa,
XUMUYECKasl peakius, afcopOIus , UHIUKATOPHI U JIp.);
- OTBETHI Ha MHOTHE ObITOBBIE BOTpocCk ( [Touemy Hecnienbie s16m0ku kucnbie? [louemy yait cBetneet ot numoHa? [louemy uepHErOT HOXKHU OT PpyKTOB?
[Touemy MBIJIO TIIIOXO MBUIATCS B KECTKOU BOJE? U JIp.)
- arperaTHbI€ COCTOSIHUS BEUIECTB, UX (PU3MUECKHUEe CBOMCTBA
o0yuaruuecs 10/1)KHbIYMETh
- IPUBOAUTH IPUMEPHI PA3IUYHBIX TEJ U BEIIECTB, OKPYXAIOIINX HAC B IOBCETHEBHON KU3HU;
— OIpEAETATh BUIbI IETEIILHOCTH YeJIOBEKA, CBSI3aHHbIE C U3yYEHUEM MPUPOIbl (METOAbI TO3HAHUS: HAOIIOIEHUE U SKCIIEPUMEHT);
- UCKaTh U HAXOJUTh CYIIHOCTh MPOCTEHIINX SBJIEHUI ObITOBO ®U3HU (HAIIpUMEp, N3MEHEHUE 1IBETA MUILEBHIX TPOIYKTOB);
- POBOJIUTH 3JIEMEHTAPHBIN KaYeCTBEHHBIN aHAJIU3 MIPOIYKTOB (HAaIIpUMep, ONpeesieHue Kpaxmasa, OIpeesieHne peakluy Cpebl);
- MPOBOJIUTH HECJIOKHBIE MAHUITYJISIIIUU HA OCHOBE 3JIEMEHTAPHBIX XUMUYECKIX 3HAHUM U yMEHUH (Harpumep, BHIBEACHUE MSATEH IMyTeM SKCTPaKIUU 1
azcopOLuu, yMEHBIIEHHUE KECTKOCTH BOJIbI, IOJydEHHE PACTUTENbHBIX KpacuTeNe, u 1ip.).
— IPOBOJIUTH HECIIOKHBIE OTIBITH M HAOIIOCHHS 32 HUMH.
- IPOBOJIUTH 3JIEMEHTAPHBIN Ka4eCTBEHHBIN aHAIIU3 MPOAYKTOB (HaIIPHUMEp, OCYILIECTBISATh KAUECTBEHHYIO PEaKIIMIO Ha Kpaxmall ¢ HOJ0M, KaueCTBEHHYIO
peaxkuuio Ha OETKU, KUPBI, YIIIEBObI U JP)
- MPOBOJIUTH UCCIIEOBAHUS IO OTIPEIEIICHUIO COJIEPKaHUs TIIFOKO3bI B COKAX Pa3IMUHBIX OBOIEH U (PPYKTOB, CoAepKaHUe HUTPATOB B OBOIIAX U Jp.)
-IPOBOJIUTH UCCIIEI0BAHUE MPOIYKTOB MUTAHUS (HAIPUMEp, YUIICHI, IIOKOJIA, Ta3UpOBaHHbIE HAIUTKU, MOJIOKO, MOPOXKEHOE, Yaii U Ip.)
— IPOBOJIUTH HECIIOKHBIE OTIBITH M HAOIIOCHHS 32 HUMH.
- 0TOMpaTh HH(OPMALIHIO U CO3/IaBaTh MPOEKTHI IO TEMaM HCCIIEI0BaHUS
- CO3/1aHue MPEe3eHTAllMi U UX 3aluTa
Texymuit KOHTPOJIb YCBOEHHUS MaTepuaia OCYIIECTBISETCS TyTeM YCTHOTO/IMCEMEHHOTO OTIPOCa UITH BBIIIOJIHEHUEM MPAKTHUUECKUX 3aJaHui.
[Teproauyecku 3HAHUSI U YMEHUS 10 MPOMIEHHBIM TEMaM MPOBEPSIFOTCS BBIIIOJIHEHUEM MPAKTUYECKUX paboT. Mmozosas ammecmayus y4auuxcs
npoxooum 6 ¢hopme 3aujumsl 8bINYCKHOU NPOEKMHOU pabomul.

Hepeqeﬂb ACMOHCTPAIIMOHHBIX ONNBITOB, naﬁopaTopme ONBITOB U TEMbI HCCJICI0BATECJIbCKUX U ITPOCKTHBIX paﬁoT

Tema 1. Beenenne
3aHumaresnbHas XUMUs (00ydaromui MyIbTHUIBM)
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OO6opynoBaHMe U BEIIECTBA ISl ONBITOB

[TpaBuna 6e30MacHOCTH MPH MPOBEACHUH OIBITOB

JlemoHcTpanmu:

- OIIBIT «JIBIM 0€3 OTHS»

- «32KUBJICHUE PaHbI»

- «HECTOPAEMBIN IIJIATOK

- «(papaoHOBBI 3MEN»

- «BYJIKaH»

Tema 2.Kak ycTpoenbl Bemecrsa?

(OnbITHI, TOKA3BIBAIOIINE IBM)KEHHE M B3aUMOJICHCTBHE YaCTHIL)

Habmronenus 3a karuismMu Boibl. HabmioieHus 3a KarasiMu BaJlepyaHsbl.

PacTBopenune nepmaHranara Kajaus U OBapeHHOU COJIM B BOJIe. 3HAKOMCTBO C MapraHI[OBKOM 1 €€ 3HaUeHHEM B OBITY U MEIMIIMHE;

JlaGopaTopHbIe OIBITHI:

- HAOMIOAEHMS 3a KaILUISIMU BOJEI.

- HaOJIIO/IEHUS 32 KaIUTSIMU BaJIepHaHBbI.

- pacTBOpEHUE IEpMaHraHaTa Kajiusl B BOJIE

- pacTBOpPEHHUE TOBAPEHHOM COJIH B BOJIE

Tema 3. Uyneca st pa3MUHKH

[Ipyu3HaKu XMMHUYECKUX pEaKIIHil

ITpupoaHbIle HHOAMKATOPEI

Yro Takoe KpaxMal U AJIs Uero OH Hy’K€H B IPUPOJIE U YEJIOBEKY; IIOHATHE "KaueCTBEHHas peaklus'"; cOCTaBlIeHHE TaOIMLbl [0 HAIMYMIO Kpaxmasa B
IIPOJIyKTaxX MMUTAHUS Ha OCHOBE UCCIICOBAHN.

3HAaKOMCTBO C YIJIEKHCIIBIM I'a30M, YIJIEKUCIBIN Ta3 B IPUPOJIE U €ro 3HaYeHHE; COCcO00 MOTydYEeHUE YIIIEKUCIIOro ra3a B JabopaTopuu; MeToAbl cOopa
YIJIEKHUCIIOTO Tra3a (BBITECHEHUEM BO3/lyXa U BHITECHEHHEM BO/Ibl); KAUECTBEHHAsl PEaKLUs Ha YIIIEKUCIIbIN ra3 ¢ U3BECTKOBOM BOI0I; clIOCOOHOCTh
YTJIIEKUCIIOTO Ta3a TYIIUTh OTOHb.

JleMoHcTpanuu:

- TIOJIyYEHHE YIJIEKHUCIIOro ra3a B 1abopaTopuu (3HAKOMCTBO C IPUOOPOM ISl TOJTyUEHHs], TPOBEJCHUE PEaKIMK MOJyIeHUs YIIIEKUCIIOro ra3a u3 MpaMmopa
KHCJIOTOR);

- M€TO/1bl cOOpa YIJIEKUCIIOro Ira3a (BBITECHEHHEM BO3/lyXa U BBITECHEHUEM BO/Ibl);

- CIIOCOOHOCTD YIJIEKUCIIOTO ra3a TYIIUTh OTOHb.

JlaGopaTopHbIE OMBITHI:

- IPUTOTOBJIEHUE PACTBOPOB COJBI M YKCYCHOM KUCIIOTBI; IPOBEACHNUE PEAKIIMM MEXLY CyXOl COION M YKCYCOM, MEX]ly pACTBOPAMHU THX BEIIECTB;
- IPOBEJICHNE peakIy (heHoITaIenHa ¢ KaIbLIHHUPOBAHHON COJIOMN;

- HEUTpaJIM3alusl pacTBOpa YKCYCHOM KUCIIOTOM;

- IPaKTHYECKOE OIpeIesIeHHe KUCIOTHOCTH Pa3InYHbIX OBITOBBIX PACTBOPOB;
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- IPAKTUYECKOE UCCIIEI0OBAaHUE NHMKATOPHBIX CBOMCTB Pa3JINYHbIX COKOB U OTBApOB;

- IeficTBHE pacTBOpa ioJia Ha KapTodenp;

- IPAKTHYECKUH OMBIT MO "yOupaHuio" CHHEBHI CYIb()UTOM HATPHS;

- MCCIIEI0BAaHUE MTPOJYKTOB MUTAHUS HAa HAJIMYME Kpaxmaa;

- KAYECTBEHHAsl PEaKIUs Ha YIJIEKUCIIBIN I'a3 C U3BECTKOBOM BOJIOM;

HccnenoBaTebCKUE W MPOESKTHBIC PAOOTHI:

- IPUPOJHBIE UHIUKATOPBI U UX IPUMEHEHHUE;

- coJIepKaHUe KpaxMaja B MPOTyKTaX MUTaHUS.

Tema 4. PazHouBeTHbIE Uyaeca

3HAKOMCTBO C HaIlIaThIPHBIM CIIUPTOM, €0 0COOBIMHU CBOWCTBAaMU, 3HAUEHUEM B OBITY, MEIUIINHE;
3HAKOMCTBO € MEIHBIM KYIIOPOCOM, €ro 0COOble CBOMCTBA, 3HAUE€HUE, IPUMEHEHHUE.

3HAKOMCTBO C IMOHSATHUEM aJICOPOIMHU; 3HAUYECHUE aICOPOIINH B KU3HHU, B OBITY;

3HAKOMCTBO C MOHSATHUEM IKCTPAKIIMK; 3HAUEHUE SKCTPAKLUU B KU3HU, B OBITY, B MPOMBIIIUIEHHOCTH; MOJy4€HUE MPUPOTHBIX KpacUTEIeH METOI0M
AKCTPAKIMH (U3 JTYKOBOH KOXKYpbI, U3 MOPKOBHU, U3 3€JIEHBIX JTUCTHEB)

CekpeT TaliHOMHCH.

JlemoHCcTpanmu:

- IPUTOTOBJIEHHE PACTBOPA METHOIO KYIIOPOCa;

- peakuus B3aUMOJCHCTBHSI pacTBOpPa MEHOTO KYIOpOca C 5KeJIE3HbIM I'BO3/1eM/

JlaGopaTOpHbIE OMBITHI:

MIPUTOTOBJIEHUE PACTBOPA )KEJIE3HOTO KyIOpoca;

MIPOBEIECHUE OIBITA 10 OKPALINBAHUIO INIAMEHHU F'OPEIKA HOHAMHU METaJIOB;

IIPOBEACHUE OIBITA NOTJIOIEHUS YEPHUII U3 PACTBOPA AKTUBUPOBAHHBIM YIJIEM;

MIPOBEJCHUE OIBITOB MOTJIONIEHUS KPACAUIMX U apOMAaTHYECKUX BELIECTB MEJIOM, KYKYPY3HbIMH NAJIOYKAMU;
OTIBITHI 110 TIOJYYEHUIO PUPOTHBIX KPACUTENEH METOIOM SKCTPAKINH (K3 TYKOBOW KOXKYPbI, 13 MOPKOBH, U3 3€JICHBIX JIUCTHEB);
OTIBIT 10 Pa3JIeICHUIO Ha PUIIBTPOBAILHON Oymare xyopoduiia;

OTIBIT 10 pa3JIeICHUIO Ha GUIIBTPOBAIILHON OymMare YepHUII WIIM KpacuTtens u3 piomacrepa;

OTIBIT IO 3aKPAIIMBAHUIO KAPTUHOK C MOMOIIBIO pacTBOpa peHondranernHa u KaHIEISIPCKOTO KIes;

ONBIT TAHHONIMCHU PACTBOPOM Kpaxmaja ¢ H0J0M;

OTIBIT IO TAUHOIIMCH MOJIOKOM, TYKOBBIM COKOM.

HccnenoBaTenbCKue U MPOEKTHbIE PAOOTHI:

- ONpeZieTICHUE PeaKIMK CPeIbl PA3IMUHBIX OBITOBBIX PACTBOPOB C MOMOUIBIO THOOOT0 MHIUKATOPA;

- TIOJTy4YeHHE PUPOJAHBIX KpacUTeNeH MyTeM SKCTPAKIUHU (U3 TyKOBOH KOXKYpPbI, U3 MOPKOBH, U3 3€JICHBIX JIUCTHEB.

Tema 5. Ilos1e3HbIe UyaeCa
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Peakuus cpenbl pacTBOpa MblIa; IPEBHUE 3aMEHUTENN MbLIA; 3HAKOMCTBO € TEM, KAK MOET MBLJIO; ITOJIyUEHUE MblIa U3 PAaCTUTEIILHOTO Macia U U3
CTE€apUHOBOW CBEUH.

Kak ynanute natHa? AncopOuusi, SKCTpaKLus U OKUCIEHHUE CIIEIaT Ha IOMOLIb IPSA3HOM OJEK/I€; OUMCTKA TKAHU OT KUPa OPraHUUECKUM PACTBOPUTETIEM;
OUYMCTKA TKaHU OT TPaBSIHOW 3€JI€HU CIIUPTOM; OUMCTKA TKAHU OT YEPHMJI C IOMOIIbIO CIIMPTA U MeJa; OYMCTKA TKaHH OT ISITEH COKa C IMOMO IIbI0 IIEPEKUCH
BOJIOPO/Ia ¥ HAIIATBIPHOTO CIIMPTA; OYMCTKA HO/Ia C TKAaHU C IOMOIIBIO TUIIOCYJIb(PHUTA HATPHSI; OUUCTKA MEH OT YEPHOTO HAJIETa C TOMOIIBIO HAIIATHIPS;
qrcTKa (hassHCOBBIX MPEJIMETOB OT HajleTa ""MapraHIOBKU'" CMEChIO IEPEKUCH BOJOPOAA U IMMOHHOW KHCIIOTHI.

UTo Takoe HaKUIb U KaK ¢ HeW 00poThCs?

JlaGopaTopHbI€ ONBITHI:

- OIIBIT TIO OTNIPEAETICHUIO PEAKIIMH CPEeJIbl pacTBOPA MbLIA;

- OIIBIT 1O MOJIYYEHUIO MbljIa U3 PaCTUTEIBLHOTO Macja U U3 CTEapUHOBOM CBEYH;

- OIIBIT IO BCIIEHUBAHUIO MBIJILHOTO PAaCTBOpA B MATKO U )KECTKOM BOJIE;

- OIIBIT IO BHITAPUBAHUIO KECTKOU BOJIBI;

- OIIBIT 10 OYMCTKE TKAHU OT KUPA OPraHUYECKUM PACTBOPHUTETIEM;

- OIIBIT IO OYHCTKE TKAHU OT TPABSHOM 3€JICHU CIIUPTOM;

- OIIBIT 10 OYMCTKE TKAHU OT YEPHUJI C TOMOUIBIO CIIUPTA U MEa;

- OIIBIT IO OYMCTKE TKAHU OT ISTEH COKa C MOMOLIBI0 MEPEKUCH BOJOPO/Ia U HAIATBIPHOTO CIUPTA;

- OIIBIT IO OYMCTKE H0/1a C TKAHU C TIOMOIIbIO TUIOCYIb(UTa HATPUS;

- OTBIT M0 OYKUCTKE MEIX OT YEPHOTO HAJIETA C MOMOUIBIO HAIIATHIPS;

- OTIBIT 110 YKCTKE (PAsTHCOBBIX MPEIMETOB OT HajeTa ""MapraHIlOBKU'" CMEChIO TEPEKHUCH BOJOPOa U TUMOHHOU KUCIIOTHI,

HccnenoBaTenbCckue U MPOESKTHBIE PabOTHI:

- OIIPEJEIICHUE KECTKOCTHU BOJIbI B PA3JIMYHBIX UICTOYHUKAX.

Tema 6. IloyuuresibHbIE Yyg€eCA

Kpucranib

[TonsiTHe cTyaHS, €ro 3HAaYEHUE B )KU3HU U IPOMBIIUIEHHOCTH; IPUTOTOBJICHUE CTY IHS U3 jKeJlaTuHA (TIOHATHE CTOJISIPHOTO KIIes).

Uctopus kayuyka, Pe3una.

JleMoHCcTpanuu:

- OIBIT 110 BHIPALIMBAHUIO KPUCTAIUIOB U3 XJIOPUJIA ME/IU, METHOTO KYIIOPOCa;

- IeMOHCTpaIus 00pa3oB KaydyKa U PE3UHBI;

JlabopaTopHbIe OIBITHI:

- OTBIT [0 MIPUTOTOBJIICHUIO CTY/HS U3 )KeJaTHHA (IOHATHE CTOJISIPHOTO KJies);

- OTBIT ¢ "0KUBJICHHEM" J)KETaTUHOBO PHIOKH;

- OTIBIT [I0 PACTBOPEHUIO B JKEJIATUHOBOM CTY/IHE KPYIIMHKU OKPALIEHHOM COJI (MapraHLlOBKH);

- OTBIT MO BBIPAIIMBAHUIO KPUCTAILIOB;

HccnenoBaTenbCKUe U MPOEKTHBIE PaOOThI:

- BbIpAILIMBAHUE KPUCTAJIJIOB PA3JIMYHBIX BELIECTB;
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Tema 7. JlerHue uygeca

HcTopus kpacok; 0COOEHHOCT aKBapelIbHBIX KPACOK; KaK TOTOBUTH OTBAP TPAaB; IPUTOTOBIICHUE KPACUTENCH U3 OTBAPOB TPaB; TEXHOJIOTHUS TOTYICHHUS
aKBapEJBbHBIX KPACOK.

[TonsiTHE 0 KaTaM3aTOpax ¥ HHTHOUTOPAX; OIBIT IT0 TOPEHUIO caXxapa B MPUCYTCTBUU TAOAYHOTO IETIa; OIBIT IO IMOTYYCHUI0 HHTUOUTOpA U3 CTeOeH u
JTUCTHEB KapTodens (IOMHUI0POB, MaKa, THICSYCITUCTHHKA, alITes JICKAPCTBEHHOTO, YUCTOTENA); OTBIT 110 CHATHIO PYKABYHHBI C KEJIE3HOTO MpeIMeTa U
MIPEIOTBPAIICHUE €TO PHKABJICHUS C TOMOIIBIO TIOJTYIEHHOTO PacTBOpa.

JlemoHcTpanmu:

- OIIBIT TI0 TOPSHHIO caxapa B MPUCYTCTBUU Ta0AYHOTO TICTLIA;

- OIIBIT TIO TIOJTYYCHHUIO HHTUOUTOPA U3 CTeOJIeH 1 JINCTheB KapTodens (IoMUI0POB, MaKa, THICSICITUCTHHIKA, aJITes JIGKAPCTBEHHOTO, YACTOTENA);

- OIIBIT TI0 CHATHUIO PIKABYUHBI C JKEJIE3HOTO MIPEeIMETa U MPEIOTBPAIEHUE €T0 PIKABJIICHHUS C TOMOIIBIO TIOJTyYEHHOTO pacTBOpa.

JlaGopaTopHbIE OTIBITHI:

- OTIBIT 110 TIPUTOTOBJICHUIO KPACHOTO KpacuTels (cTebmeit 38epo0osi, KOpHEH KOHCKOTO IIaBes);

- OIIBIT IO IPUTOTOBJICHUIO KEJITOTO KpacuTes (cTelsaeil U TUCTbeB YUCTOTENA);

- OIIBIT TIO TIPUTOTOBJICHUIO 3€JICHOTO KPACHUTENS M3 TUCTHEB TPUIIMCTHUKA, JINCTHEB M CTEOJICH MaHKETKH );

- OIIBIT TI0 IPUTOTOBJICHUIO CHHETO KPACHUTEIIS U3 IIBETOB )KMUMOJIOCTH (KOpHEH NTHYbEH TPEUHIIIKH ),

- OIIBIT 11O MPUTOTOBJICHUIO KOPHYHEBOTO KPACcHUTES (MIEITyXH PEIrdaToro JIykKa);

HccnenoBaTenbCckue U MPOESKTHBIE PaOOTHI:

- U3TOTOBJICHHE aKBAPEJbHBIX KPACOK;

- OKpalIMBaHUE TKAHEH;

Urpa — kBect «llyremiecTBre B CTpaHy XUMHIO»

Tema 8. Caaakue yyaeca Ha KyxHe

3HaveHME XKEHOTO caxapa B ObITY; 3HAKOMCTBO C TIOHATHUSMH YIJIEBOIbI, CaXapo3bl, TJIFOK03a (BUHOTPAIHBIN caxap), ppykTo3a (PppyKTOBBIH caxap; Kak
MOJTYYar0T UCKYCCTBEHHBIN MeE].

3HAKOMCTBO € KpaxMaJjioM; MOJydeHUE Kpaxmalia U3 KapTodesis; KaueCTBEHHAs peaKIus Ha KpaxMall ¢ HoJIoM;
I'oToBUM IOMAIIIHUE JIENEHIIBI

Omnpenenenure TIIOKO3bI B 0BOIIAX U (PpYyKTax

[Touemy Hecmemnble OIOKU KUCIIbIE?

[Tomyuenue Kkpaxmaia U OIBITHI C HUM

Cpe00HbBIH KITeH

JIabopaTOpHEIE OMBITHI:

- OTIBIT 110 TOJIYUYEHHUIO JKKEHOTO caxapa WU KapaMenH;

- OIIBIT TIO TIOJYYSHHIO Kpaxmaina u3 KapTodens;

- KaYECTBEHHAsl peaKIlis Ha KpaxMmai ¢ HoJ10M;

- OIIBIT TIO PA3JIOKEHUIO KpaxMaja CIFOHOH (mepuoauyeckast mpoBepka Hoaom);
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HccnenoBaTeabCKUE U IPOEKTHBIE PAOOTHI:
- OIIPEJICIICHUE COJICPIKAHUS TIIOKO3bI B COKAX PA3IMYHBIX OBOIICH U (PPYKTOB.
Tema 9. Uyneca UnTepHera
Pabora mpoBoauTcs B KaOumHeTe MH(MOPMATHUKH. YdUaluecs 3apaHee BBIOMPAOT TEMbI, MO0 KOTOPBIM MOATOTOBAT YCTHBIA JOKJIA] WU TPUTOTOBST
KOMITLIOTEPHYIO TIpe3eHTanui0. Ha maHHOM 3aHsATHH coOMpaeTcsi HeoOXxoauMas nH(pOpMAIIHs: TEOPHS, SKCIIEPUMEHT, KAPTUHKHU, BUJICO OIBITHI H T.JI.
CO6op mH(pOpMaUKU I CO3AAHUS MPOCKTOB HA TeMbl «IlaryOHOE BIMSHIE YUTICOB HA 3JI0POBBE YelloBEKa», «O T0JIb3e U Bpeae MOPOKEHOTOY», «O moib3e
U Bpejie MoKoIanay, «ctopus xxeBareIbHOU Pe3uHKNY, <« KeBarenbHas pe3uHKa: 0eia Wi TPSHUHT JiIs 3y00B?», « BiHsHHE ra3upOBaHHBIX HAITUTKOB HA
310pOBbE UesioBeKay, «llone3nbie cBOMCTBA Yas».
Tema 10. UcciienoBaTeabcKue dyaeca
IIpakTuKyM - BccienoBanre «Ynmceny.
Bricrymienne yuenuka ¢ noknaaom «llaryOHoe BIMsiHEE YUTICOB HA YETTOBEKAY.
PaboTa B rpynmax. st uccienoBanust OepeTcst He MeHe 3 pa3HbIX YITaKOBOK YUIICOB (JIyUIIle, €CJIM JIETH MIPUHECYT UX camu). Bce pe3ynbTaThl 3aHOCATCA B
Ttabnuiy. Onpenensiercs 00BEKT U MPEAMET MCCIICTOBAHMSL.
Omnrit 1. PaboTa ¢ oTHKETKaMU
OmpiT 2. U3yueHne Gpu3NIECKUX CBOMCTB YHIICOB:
e  JIOMKOCTb,
e PACTBOPEHHE B BOJIE,
e HaJaBIMBaHHUE OyMa)KHOU cajeTKOU IS OMpPEeICTICHUS KOJTMYECTBA KUPa
e BKYCOBBIC KauecTBa.
OmpiT 3. 'opeHue YnIcoB.
OmmiT 4. [IpoBepka Ha HaMuKe Kpaxmaia. OMbBIT TPOBOIUTCS € MMOMOIIBIO CITUPTOBOTO PAaCTBOPA HOAa. YUEHUKH CPaBHUBAIOT HHTCHCUBHOCTh
OKpaIlIuBaHUs.
OnbIT 5. PacTBopeHHE YUIICOB B KUCIIOTE U IIEIOYH.
IIpakTuKyM - BiccaemoBanre «MopoKeHOE»
Brictymuienne yuenuka ¢ qokmnaaoM «O IMoJb3€e U Bpeae MOPOKEHOTOY.
Pa6ora B rpynmnax. [Ins uccinenoBanus O6epercs He MeHE 3 pa3HbIX BUAOB MOPOKEHOTO0. Bee pe3ynbTaThl aHAIOTUYHO 3aHOCATCS B Tabnuity. Onpenensiercs
00BEKT M MpeIMET UCCIICT0BAHUS.
OmngiT 1. Pabora ¢ aTHKETKaMU
Omnpit 2. U3ydeHue Hpu3HuecKux CBOMCTB MOPOKEHOTO.
VYyaimuecst MOTYT caMH IIPEATI0KHUTh SKCIIEPUMEHT.
Omnpit 3. KcaHTONPOTEHHOBAS peaKIns.
B npoOupky momMeniaror MopokeHoe, J00aBIISAIOT a30THYIO KHCIOTY M HarpeBatoT. [losiBIeHHe KeNTOro OKpaliuBaHus MOKa3bIBaeT HAIUYUE OeKa
(HamM4re apoMaTUYECKIX aMHUHOKHUCIIOT).
OmnpiT 4. OGHapyKeHUE YTIIEBOJIOB.
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B npo6upky nomeniaror MopokeHoe, 100aBIIsoT 1MII. THIPOKCHIA HATPHS U HECKOJIBKO Karenb cynbdara meau (11), nepememnpator. [losiBinenue sipko-
CUHETO OKpAIIMBaHUs CBUIETEIBCTBYET O HAJIMUMU MHOIOATOMHBIX cliupToB. [losydennslii pacTBop HarpeBatoT Ha cnupToBke. ['mapokenn meau (II) mpu
3TOM BOCCTaHaBIuBaeTcs 10 opamxeBoro CuOH, kotopsrii 3atem pazmaraercs 10 Cu20 kpacHoro 1seta. B xozie peakiimu MokeT 00pa3oBaThCs U MEb
(«MezHOE 3epKaIoR).
[IpakTukym - uccnenopanue «Illokonam
BricTynienue yueHuka ¢ 10kiaazioM «O HoJb3€e U BpeJe oKoJI1aaay.
Pabora B rpynmax. J{ns uccnenoBanus 6epercs He MeHe 3 pa3HBIX BHJIOB IOKOJIaa. Bee pe3yibTaTsl aHAIOTHYHO 3aHOCATCS B Tabnuiy. Onpenensercs
0OBEKT U MPEIMET UCCIET0BAHNUS.
OmeiT 1. PabGoTa ¢ aTHKETKAMI
OmnpiT 2. U3ydenne GpU3NIeCcKUX CBOWCTB MIOKOJIAA.

o llBer, 3amax, BKyc, JIOMKOCTb, pACTBOPUMOCTH B BOJIE

o (OOHapyXeHHE KUPOB — pa3MUHAEM LIOKOJIa/1 Ha OyMakKHOU candeTKke, HaInYhe KUPHOTO MATHA yKa3bIBAeT HAa HAJTMYKME HENPEAEIbHBIX JKUPOB.
OmnpiT 3. OOHapyXeHHUE B MIOKOJIAJIE YIIIEBOIOB.
Hacpimaem B mpoOupky TEPTHIN MIOKOIA U IPUITUBAEM BoIbl. BeTpsixuBaem coiepkuMoe TpoOUPKU HECKOJIBKO pa3 U GpuiibTpyeM. Jlob6aBiseM Kk
¢unbTpaty 1 Mt eaxoro Hatpa NaOH u 2-3 xamuum pactBopa cynbdara meau(1l) CuSOs. Berpsixuaem npo6upky. [losiBisiercs spko-crHee OKpalluBaHHe.
Takyro peakmuio 7a€T caxapo3a, MPeACTaBIAIoNas co000H MHOTOATOMHBIN CITUPT.
OmpiT 4. KcaHTONTPOTEUHOBAS PEAKIIHSL.
Haceimaem B mpoOupKy TEPTHIN MIOKOIa] U IPHIIMBAaEM 2-3 MJT BOJIbI. BeTpsixuBaem coepKumMoe MpoOUPKU HECKOIBKO pa3 u puiabTpyeMm. [IprmBaem
¢bunpTpaTy, cobII01as1 0CTOPOKHOCTH, KOHIICHTPUPOBaHHYIO a30THYIO KuciaoTy HNO3z. HarpeBaem nonmyuennyto cmecb. Habmomaem xénroe
OKpallliBaHue, Mepexosiiee B OpaHKeBo-kKENToe mpu 1o0aBieHNH 25%-HOro pacTBopa aMMHaka. Takyro peaklMio Jal0T OCTATKH apOMAaTUYECKUX
aMUHOKHCIIOT, BXOJIAIIUE B COCTaB OEIKOB IIOKOJIAIa.
[IpakTuky™m - uccienoBanue «KeparenbHas pe3uHKay
BricTynienue yueHHKOB ¢ goknagamu: «ctopus skeBatenbHOM pe3suHKny, «KeBaTenbHas pe3suHKa: Oesia Wi TPeHUHT U1l 3y00B?»
PaboTa B rpynmax.
Omnpit 1. PaboTa ¢ 3TUKETKaMHU.
Omnpit 2. U3yuenue Gpu3nuecKux CBOICTB:

o IIpoBepka Ha pacTsKUMOCTD. JKeBaTeNnbHYI0 PE3UHKY HEOOXO0IMMO XOPOILIO Pa3KeBaTh, 3aT€M MAKCUMAIILHO PACTSHYTh U U3MEPUTH JINHEHKOI.

o IIpoBepka Ha JOATOBPEMEHHOCTh BKyca. B rpyre ydeHMKH OJHOBPEMEHHO HAYMHAIOT KE€BATh Pa3HbIE )KEBATEIbHbIE PE3UHKH, U 3aCEKAOT BPEM 51

IIOKa BKYC HE MPOMAET.

Omnpit 3. Hanuuue kpacuTenen.
JKeBarenbHy0 pE3MHKY Hape3atoT KyCOUKaMu U OIyCKaroT B Boay. IlepememmBaror. [Ipn Hannuum kpacutenei, Boa OKpaIIMBaeTCsl.
OmnbiT 4. OnpeeneHne KUCIOTHOCTH.
B npoOupku u3 omneiTa 3 moMeniaroT yHUBEpCalIbHYI0 HHANKATOPHYIO OyMaxky. [To pe3ynbpratamM OKpamuBaHUs ONPEAEISIOT Cpey.
OmnpiT 5. O6HapyxeHue NoJCIacTUTENEH.
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B npoOupky momMemarT Mmope3aHHyro KeBaTeIbHYI0 PE3HHKY U IPUIUBAIOT 5 M 96 % stunoBoro cnmpra. [Ipodupky 3akpbIBatoT MPOOKOH M HHTEH CHBHO
BCTPAXMBAIOT B TeueHUe 1 MuH. 3aTeM cMech GUIBTPYIOT U B (QUIIBTpATE ONMPEACISIOT IPUCYTCTBUE MOACIACTUTENEH (caxapo3bl, COpOUTa, KCUIINTA,
MaHHUTA), ABJSIOLIUXCS MHOTOATOMHBIMU criupTaMu. J{iist aToro k pactsopy npunusarot 1 mia pactBopa NaOH u 1-2 kannu pactBopa CuSO4. Cmech
B30aNThIBatOT. [10sIBIIsICTCS XapaKTepHOE SPKO-CHHEE OKpaliuBaHue (KaueCTBCHHAsT PeaKIlis Ha MHOTOATOMHBIE CITUPTHI).

Monyib «XUMHsI HATUTKOBY

TaitHbl BOJIBL.

CaMoe HEOOBIKHOBEHHOE BEIIECTBO — BOJIa. Boia — 0CHOBA *HM3HU. AHOMAJIMY U TallHbI BOJBI. VI3ydeHre BOIbI ATIOHCKUM YYeHBIM Macapy 2 MOTO: yMEHUE
BOJIbI CITYIIIATh MY3BIKY, JOOpBIE CIOBA U MOJIUTBBI, YMEHHE OTPULIATEILHO PEarupoBaTh Ha 3arpsI3HEHUs, CKBEPHOCIIOBUS, KOMITBIOTEPHI U MOOUITbHBIE
tenedonsl. XKubas u meptBas Boaa. ( [Ipesenrarus «Bomay)

[IpakTukyMm mccienoBanue «l'a3upoBaHHBIE HATUTKI

BricTymiienue yueHuka ¢ 10kiaaoM «BiusHre ra3upoBaHHBIX HATUTKOB HA 37I0POBHE YETTOBEKAY

Pabota B rpynmnax. st uccnenoBanus OepeTcsi He MeHe 3 pa3HbIX BUJIOB MOPOKEHOT0. Bce pe3ynbTaThl aHAIOTMYHO 3aHOCATCS B TAOJIUILY.

OmeiT 1. PaGoTa ¢ aTHKETKAMU

OmpiT 2. OOHapy)XeHHE caxapa BhIITAPHBAHHEM.

OmpiT 3. Onpesienenne KUCIOTHOCTH.

OmnpenenseM ¢ MOMOIIBIO YHUBEPCATbHON MHAUKATOPHON OYMasKKH.

OmbIT 4. OIBIT ¢ KYPUHBIM MSICOM.

[IpakTukym ucciaenoBanue «Han»

BricTynnenue yuamuxcs ¢ nokinanom «llose3nbie cBOMCTBA Yasi»:

OmeiT 1. PaccmaTpuBanue YanHOK.

OnpbIT 2. BivstHue KUCIOTHI U MIEJIOYM Ha 3aBapeHHbIN Yai.

[IpakTukym uccieaoBanue «MoJioKo»

Omeit 1. PaboTa B rpymnme ¢ stuketkamu: 1Becensrit monouynuk 2.Cemenunina3.3opbkuno4. IIpocrokBammuuo MOJIOKO KKAJI JKUPHOCTDH COCTAB
YI'JIEBOJbI )KPBI BEJIKU

OmnpiT 2. OnpeneneHre BKyca MOJIOKA.

OmneiT 3. OnpenencHue 1BETa MOJIOKa.

Omnpit 4. Onpenenenrne KOHCUCTEHIIUU MOJIOKA.

Omnpit 5. Onpenenenue KUCIOTHOCTH MOJIOKA. Y HUBEPCAIbHBIM HHIUKATOPOM.

Omnpit 6. Onpenenenue Oenka B Mosioke. KcantonpoTenHoBasi peakiusi.

Omnpit 7. Onpenenenue 6enka B MoJoke. buypetoBas peakiusi.

Omnpit 8. Onpenenenue coasl B Mosioke. JJoOaBnsieM CONSHYIO KUCIOTY.

Omnpit 9. Onpenenenue kpaxmana B MoJioke. C TOMONIBIO CIIMPTOBOTO pacTBopa iHoja

Moaynbs «Motoniue cpeicTa sl NOCYIbI»

[IpakTukym ucciegoBanue «MorolK€e CPECTBA ISl TOCYABDY.

PaGora ¢ > THKETKO.
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Omnpit 1. OnpesneneHye KUCIOTHOCTH.
OmnpiT 2. Onipenenenne MbUIKOCTH.
Omnpit 3. CMBIBa€MOCTb CO CTAKaHA.
3anstue - urpa « MbUIbHBIE ITy3bIPH»
Konkypcsr:

o Kt0 HagyeT camblii 00JIbIION Y3bIPD,

e KTO HaJyeT MHOI'O MaJICHbKHX ITy3bIpei

e Ueii my3bIpb J0JITO HE JOMHETD

3aHnMaTe/IbHbIE ONBITHI HA KyXHe

Jomamnue geaennsbl. Kynnnapus - yBinekatenbHoe 3aHsaTHe. Celfuac cenaeM J10MallHue JIECHIIbI.
J1J1s 3TOr0 HY’KHO IMPUTOTOBUTH CTaKaH C TEIJION BOJOW, B KOTOPOW PaCTBOPUTH CTOJIKO CaXapHOIO MECKa, CKOJIBKO MOKET paCTBOPUTHCA. 3aTeM
BO3bMMHTE COJIOMHUHKY JJIsi KOKTEWJIS, MPUBSKUTE K HEM YHCTYIO HUTKY, 3aKPENHUB Ha €€ KOHIE MAJIEHbKUN KyCOUEK MaKapoH (JIy4llle BCEro UCIOJb30BaTh
MeJIKHEe MaKapoHHbIE n3zenus). Tenepb 0cTaaoch NOJIOKUTh COJIOMUHKY CBEPXY CTaKaHa, OMepeK, a KOHEll HUTKU C MaKapOHUHOW OITYCTUTh B CaXapHBIi
pactBop. 1 HaGpatbcs Tepnenns.Koraa Boga U3 crakaHa HauHET UCHAPATHCS, MOJIEKYJIbI caxapa HaUHYT COMMXKAThCA U CIaJIKUe KPUCTAIIIbI CTAaHYT
oceJlaTh HAa HUTKE U HA MaKapOHUHE, IPUHUMasl IPUUYUTHBBIE (POPMBL. ITH K€ JeIeHIbl OyIyT ropa3zo BKyCHEe, €CIM K caXapHOMY pacTBOpy J00aBUTh
CHPOII OT BapeHbsl. Torja noixydarcs jeIeHIbl C pa3HbIM BKYCOM: BUIIIHEBBIE, YEPHOCMOPOAUHOBBIE U JIP.
"Kapennbiii' caxap
Bosbmute nBa kycouka caxapa-papuHana. CMOUHTE X HECKOJIbKUMH KaIlISIMU BOJIBI, YTOOBI OH CTaJl BIQXKHBIM, ITOJIOKHUTE B JIOKKY U3 HepKaBEIoUIei
CTaJIM U HarpeBaiTe ee HECKOJIBKO MUHYT HaJ| ra3oM, IOKa caxap He pacTaer u He noxenreer. He naiite emy noaropers.Kak ToJbKO caxap npeBpaTuTcs B
KEJITOBATYIO KUJAKOCTb, BBUICHTE COAEPKUMOE JIOKKH Ha OJIro/iie HEOOIbIIUMHU KATLISIMHU.
ITouemy Hecnesible s10JIOKM KHCJIbIE?
Hecnenble si010ku copepkat MHOTO Kpaxmala U He COJIepKaT caxapa.
Kpaxman - BeniectBo Hecnankoe. Kak y3Hath, 4TO B POYKTE COMEPKUTCS Kpaxman?Cruenante HEKpEenKui pacTBop oaa. KamHuTe UM B rOPCTKY MYKH,
KpaxMmaja, Ha KyCOueK ChIporo Kaptoders, Ha A0JbKY Hecnenoro s0noka. [losBuBIIasicst cuHsAs OKpacka I0Ka3bIBaeT, YTO BO BCEX ITUX MPOAYKTaX
conepxkutcs kpaxmai.lloBropure onbIT ¢ A1010K0M, KOTJ]a OHO MOJIHOCTBIO co3peeT. U Bac, HaBepHOe, yIMBUT, UTO Kpaxmalia B s0JIOKe BbI YK€ HE Haiinere.
3aTo Tenephb B HEM MOSBUIICA caxap. 3HAUUT, CO3PEBAHUE IJIOJIOB - TO XMMHUUYECKHI IIpoLecC MPEBPAILIEHHs Kpaxmaila B caxap.
Cpeno0HbIN Kiei
Bamemy pebenky ams moaeiaok noHaao0mics kieil, a 6aHoyka ¢ KieeM okasajiach myctoil? He ToponuTech B MarasuH 3a nmokynkoi. CBapuTe ero cam.
Capute eMy HEOOJBIIYIO MOPILHIO T'YCTOTO KHCENs, MOKa3bIBask €My KaXK/Ibli U3 ATANoB mpoluecca. /s Tex, KTo He 3HaeT: B KUK COK (MU B BOJY C
BapEeHbEM) HYXXHO BIIMTb, TIIATEIBHO MEPEMEIINBAst, PACTBOP Kpaxmasa, pa3Be€HHOIO B HEOOJIBIIOM KOJIMYECTBE XOJIOAHOM BOJIbI, U IOBECTH JI0
KUIICHUSI.
Jymato, peOeHOK OyJeT YAUBIIEH, YTO 3TOT KJIeH-KHCEeIb MOXKHO €CTh JIOKKOM, a MOXKHO U CKJIEMBATh UM TOJIEIIKU.
KpaTkoe onucanue f0KymeHra:
[TpakTHyeckn Kax bl peOCHOK C HHTEPECOM BCTPEYAETCs C HOBBIM MIPEIMETOM — XMMHUEH, MPeIBKYyIlas 3HAKOMCTBO C HayKol uyzec. M 3To oTHOIIeHue
CTAaHOBUTCS OCHOBOM 7S IO3HAHUS OKPY/KAOLEro MHUpa.
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He yBiekasch BBICOKUMH TEOPUSMH, a0COIIOTHBIMU MOHSATHAMU U MOJCISIMH, 0€3 meperpy3ku, Kype «JlabopaTopusi XUMHYECKHX 3KCIIEPUMEHTOBY
II03BOJIICT 3aHUMATEIILHO Y HEHABSI3YMBO BHEIPUTH B COZHAHME yJALIUXCs MPEICTABICHUS O BO3MOKHOCTSX 3TOM HAYKH, €€ JOCTYIIHOCTH U 3HAYUMOCTH
JUISL HUX.

B oTnmame ot 1pyrux mogoOHBIX KypcoB, Kype «JlabopaTtopust XMMHUUECKUX IKCIIEPUMEHTOBY CTaBHT 3a7a4eil (GOPMUPOBAHUS CUCTEMbl XUMHYECK UX
MOHATHUM, 3HAHUN U YMEHUI, paHHET0 U3y4eHUsI OCHOB XUMHUU. [Ipeqnaraemplii Kypc OpUEeHTUPOBAH Ha 3HAKOMCTBO M OOBSICHEHNE XUMUYECKUX SIBJICHUM,
4acTO BCTPEYAIOIIMUXCS B ObITY, CBOICTB BEILIECTB, KOTOPBIE CTOSAT AOMA Ha MOJIKaX U B aTeuyke. XMMHUECKUE TEPMUHBI U TOHATHUS BBOJIATCS TI0 MEpE
HE00X0IMMOCTH OOBSICHUTD TO WJIM MHOE SIBJICHUE.

[Tporpamma npeHa3HaYeHa B Ka4eCcTBE Kypca M0 BEIOOPY €CTECTBEHHOHAYYHOTO ITUKIa OOIMIEMHTEINIEKTYaIbHOTO HATPABICHUS IS ydamuxces 7 - 8
KJIACCOB.
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