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JlonmosHuTEIBbHAA 001IC00pa3oBaTEe/IbHASI IPOTPaMMa

eCTeCTBeHHO-HaquOﬁ HaIlIpaBJICHHOCTH

«JIadopaTopusi XMMHYECKHX IKCIIEPUMEHTOB)

Brinomuuna: Jlemena H.A.
Yyurens XUMHHA

1. YKpauHCKU U



IHosicHuTEeNLHAA 3aIMHCKA

HopMaTtuBHas ocHOBa pa3pabOTKH MPOTPaMMBbI:

- ®epepanpHbli 3ak0H «O0 o6pazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012 No273-03
(C I3MEHEHUSIMH U JIOTIOJTHCHHUSIMHU );

- @enepanabHBIN TOCYAAPCTBEHHBIM 00pa30BaTeIbHbIN CTaHAAPT OCHOBHOTO 00111eT0 00pa30BaHusl,
npukaz MO PO ot 17 nekabps 2010 r. Ne 1897 (c u3MEHEHUSMH U TOTIOTHCHUSIMH );,

- CanlluH 2.4.3648-20
[IpakTuuecku Kax/plii peOEHOK ¢ HHTEPECOM BCTPEYAETCs C HOBBIM MPEAMETOM — XUMHEH, MpeABKyIIas
3HAKOMCTBO C HayKoi uyaec. M 3To OTHOIIEHUE CTAHOBUTCS OCHOBOM TSI TO3HAHUS OKPY’KAOIIIEro MUPA.

He yBnekasicb BHICOKMMH TEOPUSMHU, A0COTIOTHBIMU MOHATHAMH U MOJIETSIMH, 0€3 Teperpy3KH,
Kypc «JlabopaTtopust XUMUYECKUX IKCIIEPUMEHTOBY TIO3BOJISICT 3aHUMATEIHLHO U HEHABSI3YMBO BHEAPUTH
B CO3HaHWe OOydYaroIIMXCsl TPEACTABIECHUS O BO3MOXKHOCTSIX ATOW HAayKH, €€ JIOCTYIMHOCTH U
3HAYUMOCTH IS HUX.

B otnnuune ot apyrux mogoOHBIX KypcoB, Kype «JlabopaTopusi XMUMHUYECKOTO SKCIIEPUMEHTA)» HE
SIBIIICTCS. CUCTEMHBIM, B HEM HE CTaBUTCS 3ajada (OPMUPOBAHMSI CHCTEMbl XUMUYECKUX TMOHSTHH,
3HAaHUM WU YMEHHI, paHHEro HW3y4YeHHsI OCHOB XHMHUHU. [Ipemnaraemplii Kypc OpHUEHTHPOBAH Ha
3HAKOMCTBO M OOBSICHCHHE XMMHUYECKUX SIBJICHUH, YaCTO BCTPEUAIOIIUXCS B OBITY, CBOWCTB BEIIECTB,
KOTOpBIE CTOSIT JOMa Ha IMOJIKaX U B anTeyke. XUMUYECKUE TEPMUHBI U MOHSTUS BBOJATCA MO Mepe
HE00X0UMOCTH OOBSCHUTH TO WK HHOE SIBIICHUE.

AKTYaJIbHOCTh

JlaHHBIN Kypc BHEYPOYHOW HesATeIbHOCTH «JlabopaTopuss XMMHYECKOTO SKCIEPUMEHTA» ObLI
co3laH C Ienplo (GopMUpOBaHHUS HMHTEpeca K XUMHH, pacIIUpeHus Kpyroszopa ydamwuxcs. OH
OPUEHTHPOBAH Ha yyaluxcs 7-9 KiaccoB, TO €CTh TAaKOro BO3pacTa, KOI/la MHTEPEC K OKpYyKaroleMy
MHUpPY OCOOCHHO BENHK, a CIICNHAIbHBIX 3HAHUU elle He XBaraeT. PeOCHOK ¢ POXKACHHS OKPYKEH
Pa3IMYHBIMH BEIIECTBAMU U JIOJKEH YMETh 00pallaThCsl C HUMHU.

C yd4eroM IMCHUXOJOTHYECKUX OCOOEHHOCTEH JeTel 3TOro Bo3pacta Kypc IMOCTPOEH MO MPHUHIIUITY
MO3UTUBHOTO 3TOLIEHTPHU3MA, TO €CTh OT pebeHKa: «Sl U BeuiecTBa BOKPYT MEHS.

HoBu3Ha nporpaMmsi

Jnst ToBbIeHUsT 3((GEKTUBHOCTH 00pa30BaTENILHOTO MpOIlecca HCIOIB3YIOTCS COBPEMEHHBIE
MeITarOTHYECKHE TEXHOJIOTUU: METOJ TPOCKTOB, HCCIIEIOBATEILCKHE METOABI, WH(POPMAIOHHBIC
TEXHOJIOTHU OOYYCHHS, JINYHOCTHO-OPUCHTHPOBAHHOE OOydeHHH. POJb yUYHTENSI COCTOMT B TOM, YTOOBI
CO34aTh KaXKIAOMY 06yqalomeMyc;1 BCC YyCJIOBUA, I HanOosee IOIHOrO PACKpBITUA W pcain3aliuu C€ro
CIIOCOOHOCTEHA. C03}_IEITB TaKUC CHUTyallunl C HMCIOJIb30BAHUCM PA3JIMYHBIX MCTOHOB O6y‘{eHI/I$I, IIpU KOTOPBIX
Ka)K,I[LIﬁ 06yt{a}0mnﬁca mnpwiaract COOCTBEHHBIE TBOPUYCCKUC YCWINA U UHTCIUICKTYAJIbHBIC CIIOCOOHOCTH npu
PEIICHUHN IMOCTABJICHHBIX 3a1a4.

Heab kypca: pa3BuBaTh MbIIIICHHE, GOPMUPYS U TOJACPKHUBAST MHTEPEC K XUMHUU, UMEIOIIEH
OTPOMHOE TIPUKJIAJHOE 3HAYCHHE, CIOCOOCTBOBATH (DOPMHUPOBAHMIO Yy ydaIIUXCS 3HAHUW W yMEHUH,
HEOOXOUMBIX B IMOBCEIHEBHON XKU3HU I 0€30MACHOTO OOpAIIeHUS C BEIIECTBAMH, HCIIOIh3yEMbIMU B
OBITY.

3agaun:
obpazosamenvHule:



c(OpMHpOBATH MEPBUYHBIE MPEACTABICHUS O IMOHATUAX: TEJO, BEIECTBO, MOJEKYJa, aToM,
XHUMHYECKHI 3JIEMEHT;

MO3HAKOMUTH C TpOCTEHIIel KiaccupuKanued BelmecTB (M0 arperaTHOMy COCTOSIHHIO, IO
COCTaBY), C ONKUCAHHEM (PU3MYECKHX CBOWCTB 3HAKOMBIX BEIIECTB, C (PU3MUECKUMHU SIBICHUSIMU U
XMMHYECKHMH PEAKLUSAMU;

copMHpOBaTh NPAKTUYECKHE YMEHHS M HaBBIKM, HApUMep, YMEHHE pa3JeNiTh CMECH,
UCMOJb3ysd METOAbl OTCTaMBaHUs, (UIBTPOBAHUS, BBINAPUBAHMSA; yMEHHUs HaOmMoAaTh U
OOBSICHATD XUMMUYECKUE SBJICHUS, HPOUCXOJAIIME B NPUPOAE, OBITY, IEMOHCTpUpYEMbIE
yUUTENIeM; yMEHHE padoTaTh C BELIECTBAMH, BBINOJIHATH HECIIOKHBIE XUMHUYECKHE OIIBITHI,
coOJro1aTh MpaBuiia TEXHUKHA O€30MaCHOCTH;

PacCIIMPUTh MPEACTABICHUE YYaIUXCs O BXKHEUIINX BEIECTBAX, X CBOWCTBAX, POJIHU B IPUPOLE
1 )KM3HU YEJIOBEKa;

II0KAa3aTh CBA3b XUMUU C IPYTUMHU HAYKAMHU.

passuesarowue:

pa3BUBaTh IO3HABaTeNIbHbIE HWHTEPEChl M HWHTEIJIEKTyallbHble CIOCOOHOCTH B Mpoliecce
MPOBEJICHUSI XUMHYECKOTO JKCIIEPUMEHTA, CAMOCTOATEIBHOCTh MPUOOPETCHUS 3HAHUN B
COOTBETCTBUHM C BO3HHKAIONIMMH >KH3HEHHBIMU IMOTPEOHOCTAMHU; Y4eOHO-KOMMYHUKATHBHBIE
YMEHHUS;

HABbIKM CAMOCTOSITENIbHOM pabOThl; pacCIIUPUTh KpPYro3op yualluxcs C MpPUBJICUYEHHUEM
JIOTIOTHUTEIBHBIX HICTOYHUKOB HH(OpMaLINH;

pa3BUBaTh YMEHHUE aHAJTU3UPOBATh HH(OPMALIKIO, BBIIEIATH IJI1aBHOE, HHTEPECHOE.

socnumameibHble:

CIOCOOCTBOBAaTh TMOHUMAHUIO HEOOXOJUMOCTH OEpeKHOTO OTHOIICHHWS] K TPUPOIHBIM
OorarcTBaM, B YaCTHOCTH K BOJHBIM peCypcam;

MOOUIPATh YMEHHE CiIyllaThb TOBAapHUIIEH, pa3BUBaThb HMHTEPEC K IO3HAHWIO; BOCIHMTAHUE
JKOJIOTUYECKOU KYJIbTYPBI.

[Tporpamma peanmmsyetcs B 7-9 kinaccax. O0beM MporpaMMBbl COCTABIIET 35 4acoB. 3aHATHUS

IIPOBOAATCS B oArpymnmnax 5-10 uenosek

OcHoBHO# (hopMOIi PaOOTHI ABISAIOTCS BHEYPOUHBIE 3aHIATHSA, IPOBOJUMBIC B KAOMHETE XUMUH.
[epen yueOHBIMH U IPAKTUYECKUMU 3aHATHSIMU IPOBOJUTCA HHCTPYKTAXK C yUAITUMHCS 10
COOJIIOJICHUIO TEXHUKU 0€30MaCHOCTH MPY MPOBEIECHUH SKCIIEPUMEHTA, TTOKapHOH 0€301acHOCTH,
IIPOU3BOJCTBEHHON CaHUTAPUU U JINYHOU TMTUEHBI

B pamkax nporpamMmsl Kpy>KKa CO34ar0TCs YCIOBHS ISl CAMOPEaIN3allii U CaMOPa3BUTHS

Ka)XX/10T0 peOeHKa Ha OCHOBE €T0 BO3MOXXHOCTEH BO BHEYPOUHOU JCSITEITHHOCTH.

IIpuHOMnIBI, JeKanue B OCHOBE padoThI M0 MporpamMmme:

[Tpunuun no6poBonbHOCTH. K 3aHATHSM JOMYyCKAlOTCS BCE MKENaroIlHMe, COOTBETCTBYHOIINE
JAHHOMY BO3pacTy, Ha JOOPOBOJIBLHON OCHOBE M OECIIIIaTHO.

[Tpunuun B3aumoyBakeHHs. Pe0sTa yBakalOT HMHTEpechl Ipyr Apyra, MOAAEPKHUBAIOT U
IIOMOTaloT APYT APYTY BO BCEX HAUMHAHUSIX;

[Tpuniun HayyHocTU. Bech Marepuan, nCHOIb3yeMblid Ha 3aHATHIX, HIMEET 0] COO0H Hay4YHYIO
OCHOBY.



* [lpuHIMO DOCTYMHOCTH MaTepHaia U COOTBETCTBHUS BO3pacTy. Pedsra MOTryT BHIOMpATh TEMBI
paboT B 3aBUCHUMOCTH OT CBOMX BO3MOKHOCTEH U BO3pacTa.

e [IpuHIMI MPAKTUYECKOW 3HAYMMOCTH TEX WJIM UHBIX HABBIKOB U 3HAHUI B IIOBCEIHEBHOW KU3HU
y4aIerocs.

* [lpunHIun BapuaTUBHOCTH. Marepuan v TeMbl JJI1 U3yYEHUS MOXXHO MEHSTh B 3aBHCUMOCTH OT
WHTEPECOB U MOTPEOHOCTEH pedsaT. Yuamuecs caMu BRIOUPAIOT 00HEM U Ka4eCTBO padboT, OyIb TO
y4eOHOE HUCCIIeIOBAaHUE, WU TeOpeTUYeCcKass MHGOpMAIusl, HIIM TBOPUYECKUE 3aJaHUS U T. 1.

* [IpuHIMO COOTBETCTBUSI COAEpXKaHHs 3ampocaMm peOeHka. B paboTe MbI ommpaemcs Ha Te
apryMEeHTBI, KOTOPbIE 3HAYMMBI JJIs TTOIPOCTKA Cedac, KOTOPhIE CErOIHS AayT €My T€ WU UHBIC
MIPEUMYIIECTBA JJIsI COITUATBLHOM alalTaluH.

*  [lpuamun quddepeHunanuu 1 HHIUBUTyaIn3auu. Pedsra BRIOUpaloT 3aaHusl B COOTBETCTBHH
C 3arpocamMu ¥ MHANBUIYAJTbHBIMU CITOCOOHOCTSIMU.

ConepkaHue Kypca HOCHT MEXKIPEIMETHBIM XapakTep, TaK KaK 3HAKOMUT OOYyYaroluxcs C
KOMILIEKCHBIMU TIpOoOJIeMaMu U 3a7jayaMy, TPEOYIOIUMH CUHTE3a 3HAHHUM 10 psALy MpeaMeToB (pusmka,
OMOJIOTHSI, SKOJIOTHSI, COITUATBLHBIC HAYKH, UCTOPHS).

DKoJoTUsl — NOHUMaHWE W3MEHEHHMH B OKpY’KaloIIel cpele M OpraHu30BaTh CBOE OTHOIICHHE K
IIPUPOJIE.

®dusnka — pU3NUECKUe CBOMCTBA BEIIECTB, (PU3NUECKUE METO/Ibl aHATIN3a BEILIECTBA.

HcTopus — uctopruueckue cBeICHUS U3 MUPa XUMUH.

Buosnorus - xuMudeckuit coctaB 00bEKTOB KUBOW MPUPO/IBI;

Nudopmatukoit — mouck mHGopManmu B HMHTEepHeTe, co3pgaHue u 0GOPMIICHHE IMPE3CHTAIIHM,
paboTa B TEKCTOBBIX U TAOJIMYHBIX pelaKTOpax.

@opMmbl JIeiTeILHOCTH: Oecela, Wrpa, MpakTUyecKas paboTa, SKCIEPUMEHT, HaOJIOJIeHUE,
IKCIPECC-UCCIIEI0BaHUE, KOJUICKTUBHBIC M WHAWBUIYAIbHbBIC UCCICIOBAHMS, CAMOCTOSITEIbHAS paboTa,
3alUTa UCCIeI0BATEIbCKUX PA0OT, MUHU-KOH(EPEHIUS KOHCYIbTalHS.

HTorom mpoBeneHus 1a00OpPaTOPHBIX MM MPAKTHYECKUX PAOOT SBISIOTCS OTUYETHI C BBIBOJIAMH,
pucynkamu. Ha 3aHATHAX Kypca ydaliuecs: y4aTcsi TOBOPUTh, OTCTAMBATh CBOKO TOYKY 3PECHMS, 3AILUIIATh
TBOpYECKHE pabOThI, OTBEYaTh Ha BOMPOCHL. JTO OYCHb BAXKHOE YMEHHE, BEIb MHOTHE CTECHSIOTCS
BBICTYIIAaTh Ha HyGHHKe, TCPAKOTCA, BOJIHYKOTCA. I[J'I}I JKEIaroIMUX €CThb BO3MOKHOCTD BLICTYIIATh IICPCH
cinymatensiMu. TakuM 00pa3omM, pacKphIBAIOTCS BCE CIIOCOOHOCTH PEOsIT.

MeToabl M IPUEMBI:
- CEHCOPHOTO BOCTIpHUATHs (JIEKITUU, TpocMOTp BuAcodmipmoB, CJI);
- IpaKTHUYecKue (J1abopaTopHbie PabOThI, SKCIIEPUMEHTHI);
- KOMMYHUKATHUBHBIE (TUCKYCCHH, OECEIIbI, POJICBBIC UTPHI);
- KOMOMHUPOBAHHBIE (CAMOCTOSITENIbHAS pad0Ta yUaIIuXcs, SKCKYPCHH, HHCIICHUPOBKH );
- IpoOIeMHBIH (CO31aHNE HA YPOKE MTPOOJIEMHOM CUTYAIIHH ).

IMenarornyeckue TEXHOJIOTHH, HCTIOJIb3yeMble B 00yUeHHH:
* Jluunocmno — opueHmupo6anHvle MexHOI02UY TIO3BOJISIOT HANTH MHIMBHIYaTbHBIA MOIXOA K
KaXJIOMYy peOCHKY, CO3/1aTh ISl HETO HEOOXOAMMBIEC yCIOBH KOM(OpTa U ycIiexa B 00yUeHUH.
OHM TpeaycMaTpuBarOT BbIOOp TEeMBI, 00bEM MaTepuana C y4eToM CHJI, CHOCOOHOCTEH u
WHTEPECOB PEOCHKA, CO3[AI0T CUTYAIUIO0 COTPYIHUYECTBA Ui OOIIECHUS C APYTHMH YICHAMHU
KOJUICKTHBA.



Marepuan

Heposvie mexnonozuu momorarotT peGeHKy B (opme Hrpbl YCBOUTh HEOOXOAWMBIC 3HAHUSA U
npruoOpecTr HyXHbIe HaBbIKH. OHH MOBBIMIAIOT AKTUBHOCTH M MHTEPEC AETEH K BBIMOIHACMOM
pabore.

Texnonozus meopueckot desimenbHOCHY UCTIONIb3YETCs 1Sl OBBIIICHUSI TBOPUECKOM aKTUBHOCTH
JIeTCH.

Texnonocuss  uccnedo6amenvckol  OesmenbHOCcmu  TIO3BOJSET  pa3BUBaTh Y  JIeTEH
Ha0II0IaTEIPHOCTD, JIOTUKY, OOJIBIIYI0O CaMOCTOSITEILHOCTh B BBIOOpE II€J€H M TOCTaHOBKE
3ajJa4, IPOBEICHUH OIBITOB M HAOIIOICHUH, aHaIn3e U 00paboTKe MOIydYeHHBIX pe3yabTaToB. B

PEIYIBTATE MPOUCXOJUT aKTUBHOC OBJIAACHUEC 3HAHUAMU, YMCHUAMU U HABbIKaMU.

Texuonozcusi memoooe npoexkma. B OCHOBE 3TOr0 METOJAA JIEKUT pPa3BUTHE MO3HABATEJIbHBIX
MHTEPECOB YYAIUXCS, YMEHUE CAMOCTOSTEIBHO KOHCTPYUPOBATh CBOM 3HAHUSI, OPUEHTUPOBATHCS
B WH(GOPMAIIMOHHOM TNPOCTPAHCTBE, Pa3BUTHE KPUTHUUYECKOTO MBIIICHUS, (HOPMUPOBAHHE
KOMMYHHKATUBHBIX U IIPE3EHTALIMOHHBIX HABBIKOB.

IleHHOCTHBIE OPHEHTHPBI COACPKAHUA Kypca

Kypca TO3BOJISET

chopMUPOBAaTh OCHOBHBIE TPEACTABICHUS O MPAKTUYECKOU

HAIpaBJICHHOCTU XWMHHU, PACKPBLITH MCKIPCAMCETHLIC W MCTAIIPCAMCTHBIC BO3MOKHOCTU XHWMMUHU.

BHeypouHblii Kypc Tpu3BaH pPACKPBITh MEXIPEAMETHBIC CBSI3U XMMUU C (PHU3UKOW, OMOIIOTHEH,

9KOJIOTHUEH, KyJIMHApHEH, THPOPMATUKOM.

Pe3yabTaThl 0CBOCHHMA Kypca

Jluunocmmuoie pe3yiomanmbl

JImgHOCTHBIE pE3yIBTATHI

V oby4aromerocs 0yayT chopMHPOBAHBI

OO0yyaronuics MoIyIUT BO3MOXKHOCTh
utst hopMHUpoBaHUS

BHyTpeHHss o3unms
IIKOJIbHUKA

- (opMHpOBaHUE OTBETCTBEHHOTO
OTHOIICHHS K YYEHHIO, TOTOBHOCTH U
CIOCOOHOCTH 00yJaromuxcs K
CaMOpa3BUTHIO U CaMO0OOPa30BaHUIO Ha
OCHOBE MOTHBALINHU K 00yYEHUIO U
TIO3HAHUIO;

- (opMHpOBaHUE LIETIOCTHOTO
MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BHUTHS HAYKH U
00IIeCTBEHHON TIPAKTHKHY;

pa3BUTHE OCO3HAHHOTO W OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHBIM MOCTYIIKaM; -
(hopMupoBaHHE KOMMYHHKAaTHBHON
KOMIIETEHTHOCTH B TIpoLiecce
o0Opa3oBaTeNbHOM,
yueOHOUCCIeJ0BaTEIbCKOH, TBOPIECKON
U IPYTHX BHUJIOB JESTEIHHOCTH.

BHYTpPEHHEH MO3UIMH UIKOJIbHUKA Ha
YPOBHE MOJIOKUTEIBHOTO OTHOILICHUS K
IIKOJIC, TOHUMaHHUS HeOOXOAUMOCTH
YYEHHUsI, BRIPAXKECHHOTO B IPEOOJIaTaHuU
y4eOHO-IT03HABATEIBHBIX MOTHBOB U
MIPEANIOYTEHNH COMAIbHOTO CIocoba
OIICHKH 3HAHUI




MetanpeameTHbie pe3yJIbTaThl

ITo3HaBarenbHbIE YHUBEPCATIbHBIC ICUCTBUSA

Ilo3naBaTenbpHBIC
YHUBEpCAIbHBIC TEHCTBUS

YueHuK Hay4uTCA

Yaenuk ITOJIYYUT BO3MOXHOCTH
HAY4YUTBCA

YMeHune aHaIu3upoBaTh

AHATM3UPOBATH OOBEKTHI C BBIICIICHUEM
CYILIECTBEHHBIX U HECYIIECTBEHHBIX
MIPHU3HAKOB

YMEHHE aHaJIH3UPOBATh OOBEKTHI C
LIEJbIO BBIJIEJICHUSI PU3HAKOB

YMeHne BEIOpaTh OCHOBAHUE IS
CpaBHEHHS 00BEKTOB

CPaBHHUBACT IO 3aJaHHBIM KPUTEPHIM IBa
Tpu  O0BeKTa,  BBIICNAS  JBa-TPU
CYILIECTBEHHBIX MpPU3HAKA

OCYIIIECTBIISITH CPAaBHEHNE,
CaMOCTOSATENIFHO BBIOMpasi OCHOBAHUS U
KpUTEPHUH

YMeHne BEIOPATh OCHOBAHKE IS
Kkimaccupukanuu 00bEKTOB

MIPOBOIUT KIACCH(UKAIIIO 110 331aHHBIM
KPUTEPHSIM

OCYIIECTBIISATE KITACCUPHUKAIIHIIO
CaMOCTOSATENIFHO BBIOMpast KPUTEPHUU

Ymenue J0Ka3aTb CBOIO TOUKY

CTPOUTH pacCCyKJACHUSA B (1)0pMe CBA3U

CTPOUTH JIOTUICCKUEC PACCYIKICHUA,

3peHuUs

NpOCTBIX  CyKAeHHH 00  oObekTe,

CBOﬁCTBaX, CBA3AX

BKIIFOYAIOIIHEC YCTaHOBJICHUC
NMPUIUHHOCICACTBCHHBIX cBs3ei

YMeHue onpeaensiTs
HOCIIEJOBATENLHOCTD COOBITHI

yCTaHABJIMBATh MOCJIE0BATEILHOCTh
COOBITUI

YyCTaHaBJIMBATL IOCJICA0BATCILHOCTD
CO6I>ITI/II>1, BBIABJIATH HCAOCTAOLIUC
OJICMCHTBI

YMeHue onpeaensiTs
IMOCICA0BATEIIFHOCTD JCHCTBUH

OTPEeIIATh MOCIeA0BATEIHLHOCTh
BBIMOJIHEHUS JICHCTBUI, COCTaBIIATh
MPOCTEHIITYI0 HHCTPYKITHIO U3 IBYX-TPEX
IaroB

ONpENeIATh  IMOCICI0BATEIHLHOCTD
BBITIOJIHCHUSI JCUCTBHIA, COCTABIATh
HMHCTPYKIIHIO (asropuT™) K
BBITIOJIHCHHOMY JICHCTBUIO

YMeHnne noHuMaTh
HH(POPMAILIUIO, TIPEICTABICHHYIO
B HESIBHOM BHJIE

MOHUMAaTh UH(OPMALHUIO, IPE/ICTABICHHYIO
B HESIBHOM BHJIE (BBIIEIISET OO
NPU3HAK IPYIIIBI AJIEMEHTOB,
XapaKkTepu3yeT sIBIICHUE I10 eTo
OIKCAHHIO).

MMOHUMATh UH(POPMAIIHIO,
MPEJCTABICHHYIO B HCSBHOM BHUJIC
(BIZENISIET OOUTUH TIPU3HAK TPYIIITBI
JJIEMEHTOB, XapaKTepU3yeT SIBICHUE O
€ro OIMUCAHUI0) U CAMOCTOSTCILHO
MPEACTABISITh HH)OPMALIHIO B HESIBHOM
BUJIC.

PerynsatuBHbIC YHUBEPCAIIBHBIE NEUCTBUS

PerynsatuBHbIC YHUBEPCAIBHBIC
eHCTBHS

VYuenuk Hay4UTCA

Vuenuk MOJIYYUT BO3MOKHOCTb
Hay4UTHCA

YMeHne npuHUMaTh 1
COXPAHATH YICOHYIO e U

3a71a4u

[IpuHIMATE U COXpaHITh yUeOHBIC IIETTH H
3amaan

B COTPYAHUYICCTBE C YUUTEIIEM CTAaBUTH
HOBBIC y‘-Ie6HI)I€ 3aJa4yu

‘YMeHue KOHTPOJIMPOBATh CBOU
NCHCTBHS

OCYIICCTBJIATL KOHTPOJIb IPU HAJTUYUU
OTaJIOHA

OCYHICCTBHHTL KOHTPOJIb
IIPOU3BOJIBHOTO BHUMAHUA

Ha YypOBHE

YMeHus UIaHUPOBATh CBOU
eHCTBHS

TUTAHUPOBATH U BBITIOJIHATH CBOU AEHCTBUS
B COOTBETCTBHH C MOCTABJICHHON 3aMaucii
1 YCTIOBHSIMH €€ pealTu3aiun

IJIAHUPOBATh U BHITIOJIHSTH CBOU
ZIeHCTBUS B COOTBETCTBHH C
MOCTaBJIEHHOM 3a/layeil U yCIIOBUSIMH €€
peanu3aniy B HOBOM Y4eOHOM
Marepuane

VYMeHus oLleHUBaTL CBOU
eHCTBHS

OLICHUBATb MPABUJILHOCTh BBIMIOJHEHUS
JIECTBUS HA YPOBHE PETPOCIIEKTUBHOM
OIICHKH

CaMOCTOATCJIBHO aJICKBATHO OLICHUBATh
MPaBUJIbHOCTDH BBITIOJIHCHU S ﬂeﬁCTBHﬂ u
BHOCHTH HeO6XOZ[I/IMBIe KOPPEKTUBEI B
HCIIOJIHCHHUEC KaK I10 X0y €ro
pcaim3alu, TaKk U B KOHLEC ﬂeﬁCTBHﬂ




KoMMyHMKaTHBHBIE YHUBEPCAIbHBIE 1EHCTBUS

KoMMyHUKaTHBHBIE Y4eHUK HAy4IHUTCS YYeHHK MOJIYIUT BO3MOKHOCTD
YHHUBEPCAJIbHBIC NCHCTBUS HAYYUTHCS
YMeHue 00bSICHUTH CBOY BEIOOpP | CTPOWTH MOHSATHBIC [T ApTHEPa CTPOWTH MOHATHBIC JUIS TApTHEPa
BBICKa3bIBAHUS IIPH O0BSICHEHUH CBOCTO BBICKAa3bIBaHUS NP OOBSICHEHUH CBOCTO
BBIOOpa BBIOOpA M OTBEYATh Ha TIOCTABJICHHBIE
BOTIPOCHI
YMeH#ue 3a7aBaTh BOIIPOCH (hopMyITUPOBATH BOTIPOCHI (GhopMyIHPOBATEH BOIIPOCHI,
HEOOXOAUMBIC /ISl OPTaHU3aLHU
COOCTBEHHOM IEATETBHOCTH 1
COTPYIHHUYECTBA C MAPTHEPOM

IIpenmeTHble pe3yJIbTaThI

- YMEHHE UCIOIb30BaTh TEPMUHBI KTEII0)», «BEIIECTBO», KXMMUYECKHE SBICHUN», KMHIUKATOPBD»

- 3HAHHWE XUMHUYECKOH MOCYAbl ¥ MPOCTEUIIIET0 XUMUIECKOTO 000pY10BaHHS

- 3HaHUE MPABWJI TEXHUKU 0€30MacCHOCTH IpU paboTe ¢ XUMUYECKUMH BEIIECTBAMU

- YMEHUE ONpPENEIATh NPU3HAKU XUMUYECKUX PEAKIUI

- YMEHHUS U HAaBBIKY MPH NPOBEACHUN XUMUYECKOT0 SKCIIEPUMEHTA - yMEHHE IPOBOAUTH HAOIIOIEHUE 3a
XMMHWYECKHUM SIBJICHNEM BBINYCKHUK MOTYYUT BO3MOKHOCTD HAYUYUTHCS:

. UCIIOJIb30BaTh MPH NMPOBEJCHUN MpakTHYecKux padbot unctpymentsl UKT (dporo u
BUJICOKAMEPY, U JIp.) AJIS 3alHCU U 00paboTKH UH(pOpMAIMU, TOTOBUTH HEOOIBIINE ITPE3CHTAIIUH T10
pe3yabTaTaM HaOJIIOICHHI U OIBITOB;

. MOZETMPOBATh OOBEKTHI 1 OT/ICJIFHBIC ITPOIIECCH PEATbHOTO MUPA C UCTIOIB30BAHUEM
BUPTYaIbHBIX J1a00paTOpH M MEXaHU3MOB, COOPAaHHBIX U3 KOHCTPYKTODA;

. II0JTb30BATHCS IIPOCTHIMH HABBIKAMU CAMOKOHTPOJISI CAMOYYBCTBUS [Tl COXPAHEHHS 3J0POBBS,
OCO3HAHHO BBITIOJIHATH PEKHUM JHS, TPABIIIA PAIIHOHATBHOTO MUTAHKS U IMYHON TUTUCHBL; *
BBINOJIHATH MPaBUIIa 6€30aCHOTO MOBEICHUS B IOME

Conep:xanue kypca Beenenue.
(1 gac)

3anumarenbHas xumus. OOopynoBaHue M BemlecTBa s onbIToB. IlpaBuia 0e30macHOCTH TpH
IIPOBEJICHUU OIIBITOB

Kak ycrpoens! BemecTBa?(1 4ac)

OnbIThI, JOKa3bIBAIOUINE IBUKEHUE U B3aUMOJICHCTBUE YACTHIL]

HaGmronenus 3a xarusimu Bonasl? HabGmrogenus 3a karusiMu Basepuanbl. PacTBopeHne nepmaHraHara
KaJIusl ¥ IOBApEeHHOM coyid B Boje «Uyneca 1y pa3MUHKN» (2 yaca)

IIpusnaku xumuueckux peakuuid. Ilpuponneie muaukaTopel. Kpaxman. OmnpeneneHue Kpaxmaia B
IPOAYKTaX IUTaHMA. 3HAKOMCTBO C yIJIEKHCIbIM ra3oM. IlpoekTtHas pabGora «IIpuponHsie
WUHIUKATOPbD»

«Pa3HouBeTHBIE Yyaeca» (5 4acoB)

Xumuueckas pagyra (OnpeneneHne peakiiuy cpesibl). 3HaKOMBIH 3arax HaIlaThIPHOTO CIIUPTA.



[Tonyyenne wmenu. OxpammBanue tutamMeHd. OOecuBedeHHble yepHuia. llodydenue KpacuTelnei.
[Tonyuenune xnopodmmia. Xumuueckne kKapTHHKUA. CEKpeT TAMHOIHUCH

IHone3nbie uyneca (4 yaca)

Hpy3ess Moitnonsipa. Ilouemy mbuio moer? OrnpeneneHue KeCTKOCTH Boabl. [lomydeHue Mblia.
Jomamnsas xumuuctka. Kak yganute natHa? Kak ynanuts Hakuns? Yuctum nocyny. Kykypysnas
najouka — afcopOent. Y nansem pxkaBuuny Iloyuumenvusie uyoeca (1 uac)

Kpucmannvi. Onvimul ¢ scenamunom. Kayuyx

JleTHmne uyneca (2 yac)

AxBapenpHbie Kpacku. OxpammrBaeM HUTH. Karanuzatopsl U npupoHbie HHrHOUTOphl. Urpa — kBect
«ITyremectBue B cTpany Xumuio» Ciaaakue yyjaeca Ha KyxHe (3 yaca)

Caxapa. Ilonyuenue uckyccTBeHHOro Mena. Jlomaminue neneHusl. OnpeneiaeHue NII0K03bl B 0BOILAX U
¢bpyxkrax. [louemy Hecniensie s1610ku kuciabie? [omydenne kpaxmana U onbITel ¢ HUM. Che100HBIN
KJIeH

Yyneca Uurepuera (1 yac)

C60p MaTepuaia st IPOEKTHOW padoThI

HccaenoBareanbckue yyaeca (10 yacon)

[IpakTukym - uccnenoBanue «Yunce». 3amura npoekra «llaryOHoe BIMsSHUE YMIICOB HA 3/10pOBBE
yenoBekay. l[Ipaktukym - wuccinegoBanue «MopokeHoe». 3ammura npoekta «O mojib3e W Bpelne
MopoxxeHoro». IIpaktukym - uccnenoBanme «lllokonmamy». 3amura npoekta «O MoJib3e W Bpene
mokonana». Ilpaktukym - uccinenoBanue «JKeparenbHas pe3uHKa». 3amura npoekToB «Vcropus
KEBaTEIbLHON pe3nHKN», «JKeBaTenpHas pe3nHKa: Oela Wil TPEHHUHT I 3y00B?». Moayib «Xumus
HanuTKoB». TaliHbl Boabl. (mpe3eHTauus). Ilpaktukym - uccnenoBanue «l'a3upoBaHHbBIE HAIIUTKW
3ammra mnpoekTa «BnMsHME Tra3uMpoOBaHHBIX HANWTKOB Ha 3J0pOBbE ueloBeKa». [IpakTukym
uccinenoanue «Yaiy. 3amura npoekra «Ilone3nsle cBoiicTBa yas». [IpakTuKym HcciaenoBaHue
«Monoko». Moayinb «Motoiue cpeactsa st mocyabh». [Ipaktukym ucciaegoBanue «Morolue cpecTsa
JUTSL TIOCYAbI».3aHATHE - UTPpa « MBUIbHBIE ITy3bIPH

JdKosornyeckue yyaeca (3 yac)

N3ygaem nbias. OnpeneneHne HUTPATOB B oBomax. OuibTpyeM 3arpsisHEHHyr Boay. KuciorHble
10 UHTe/IeKTyaIbHbIe yyaeca (2 yac)

Xumudeckue pedychl, mapaasl. 3aHUMaTEIbHBIC OMBITH U UX 00bsicHeHue. Urpa —kBect «IlyTemecTBue
YMenku B MUp BEILIECTB)

TeMaTH4yecKoe IVIAHMPOBaAHUE

Ne Ha3Banue pa3nena KoaunuyecTBO N3 Hux (KOJUYeCTBO YaCOB)
n/n qacoB (Bcero) ([Ipoexrunie | [Ipakrnueckue| TBopueckue
padoThbI

1. |BBenenue 1 1

2. |Kak ycTpoeHsl BemiecTa? 1 1

3. |«Uyneca nia pa3sMUHKIA 2 1 1

4. |«Pa3HOUBETHBIC UyECa» 5 4 1
5. |Ilone3nbie uyneca 4 1 3

6. |IloyuntenbHbie yyaeca 1 1

7. |Jlernue uyneca 2 2 1

1 |Cnaakue dyyaeca Ha KyXHe 3 3

2 |Yyneca MuTepHera 1




UccnengoBarenbckue yyeca 10 8 1
DKOJIOTHUECKHE uyjeca 3 2 2
NHTennexTyanbHble Yy neca 2 2
Hroro: 35 26 7




KanengapHo-remaTuyeckoe mJiaHMpOBaHUE Y4eOHOI0 NMpeaMeTa HA Y4eOHbIH o/

No XapakTepucTUKa OCHOBHBIX BUJIOB A€STEIbHOCTH YUaIUXCS
n/m Tema 3ansTus
[lo3HaBartenpHAs ACATEIHHOCTD PerynaruBHas nesTenpHOCTD [IpaxTryeckas OeITeTbHOCTD
1 BBenenne MO3HAKOMUTHCS C HOBOU HayKOii; NPUHUMATH U COXPAHATh YICOHBIC OPUCHTUPOBATHCS B MHOT000pa3uu
33]—[1}[Ma'1‘e_]1[,]-[a;1 XUMUA Ha6J‘IIOILaTI) 3a HOCTaHOBKOﬁ u IIEJIU U 3a1a4H, XUMHYECKOI'O 060pya0BaHI/I${;
MPOBEJICHUEM XUMUYECKUX OTBITOB; OCYIIECTBISATH KOHTPOJIb HAJL OCBOUTH MPOCTEHIIME MPUEMBI
OTPEIEIIATh MOCIEA0BATEIHLHOCTh XOJIOM 3KCIIEPHMEHTA; paboTsI c XUMHUYECKUM
BBIIIOJIHEHU A I[efICTBHfI; MJIAHUPOBATH U BBITNIOJIHIATE CBOU 060pya0BaHI/IeM.
COCTABIIATH MTPOCTEUIITYIO0 HHCTPYKIIUIO M3 | NIeHCTBHS B COOTBETCTBHHU C
JIBYX-Tp€X I1aroB MOCTaBJIEHHOM 3a/laueil u
YCIIOBHSAMU €€ peaIn3annun
2 O0opynoBaHue U BeleCTBA JJIs
OILITOB HaOJII0aTh 32 KAIUISIMU BOJIBI, 32 KAIUISIMK | IPUHUMATh U COXPAHSTh y4eOHbIe MPOBOJIUTD IKCIIEPUMEHT COTJIACHO
IIpaBuia Ge30nacHOCTH NPH BaJlCpPHAHBI; LeJH Y 33]]a4H; MHCTPYKIUH (OMBITHI 11O
NpOBE¢ICHUH ONILITOB HAOJIFOIATh M aHATM3UPOBATh MIPOIIECC OCYIIECTBIISITH KOHTPOIb HAJ PacTBOPCHUIO MEPMAHIraHaTa KaJus
(HaGumroieHns 3a KarisMu BOJIbI PACTBOPEHMS [IEPMAHTAHATA KAJIUs B XOJIOM SKCIEPUMEHTA; ¥ [IOBAPCHHON COJIM B BOJIC);
HaGmonenus 3a KarsiMu BOJIE Y IOBAPEHHOM COJIU B BOJE; IUIAHUPOBATH U BBIMIOJIHATE CBOU co0II01aTh InpaBujia TCXHUKN
BaJICPUAHBI.) CTPOHTH PacCyXIeHUS B (hopMe CBSI3N JIEACTBUSI B COOTBETCTBUH C GesomacHoCTH
MIPOCTBIX CYXKACHHI 00 00BEKTE, MOCTaBJICHHOM 3a/laueil u
CBOMCTBaX, CBA3SIX YCIIOBUSIMU €€ peanu3aliu
3 IIpu3Haky XMMHUYECKUX pPeaKkuuid
(PaCTBOPGHer TIepMaHraHaTa Kl U | aganpsppoBaTh 0OBEKTHI C BEIACICHIHEM | MPOBOMHUTH SKCIICPHMEHT COTNIACHO | IPUHUMATH M COXPAHATh YUCOHBIC
NOBapeHHOIH COH B BOJIE) CYIIECTBEHHBIX 1 HECYIIECTBEHHBIX MHCTPYKUUU (MOTyYeHHUE LEU U 3314,
HPU3HAKOB, HPHUPOJHBIX HHAUKATOPOB); [JIAHUPOBATh U BBINIOJIHATH CBOU
4 IIpupoaHbie HHAMKATOPLI CTPOHTH pacCcyxIeHus B hopMe CBSI3U CO0JII01aTh IIPaBUIIa TEXHUKH JIEHCTBHS B COOTBETCTBHH C
(Kpaxman.Onpenenenue Kpaxmana B | mpOCTHIX CYKICHHH 00 0ObeKTe, Oe3omacHoCTY; MOCTaBJIEHHOH 3a1a4ueil u
MPOAYKTaX MUTAHUSL.) CBOWCTBAX, CBA35X UCTIONB30BAThL IKCIIEPUMEHTANIBHBIN | YCIOBUSMU €€ pean3aluu
IpoexrHas pabora «IIpupoaHbie MaTepHall JULst CO3/aHNs TIpOCKTa OCYHIECTBJIATH KOHTPOIIb Hal
MHMKATOPBI» (MPUPO/IHBIC MHIMKATOPEI H X XOJIOM IKCIIEPHMEHTa
NPUMCHCHHE,; COACPKAHNEC OIICHUBATh MPABHIBHOCTH
KpaxMmaJa B IPOAYKTaxX MUTAHUS) BHITIONTHEHHS JCHCTBUS
5 3HAKOMCTBO € YIJIeKHCIBIM Ta30M




6 Xumuueckas paayra (OmpenereHue | CTpOUTh PacCyKACHUS B popMe CBA3U NPUHUMATH U COXPAHATh YICOHBIC coOJIOIaTh MPaBHJIA TEXHUKU
peaKInu CpeJIbl) OPOCTBIX CyXIeHHid 00 oOBekTe, LeIH U 3a[a4H; 0e30TMacHOCTH MpH paboTe ¢
7 3HaKOMBIM 3amax HAIIATHIPHOTO CBOICTBAX, CBA3SX; [UIAHUPOBATH U BBIMIOJHATH CBOU XNUMHUYECKUMHU peaKTUBaMU U
cnupTa OIIPENEIATH MOCIEA0BATEIBHOCTD NEHCTBHS B COOTBETCTBUM C OTHEM,;
8 IMonyuyeHue meau BBITIOJTHEHUS! JCHCTBUIA; MOCTaBJIEHHOM 3a/1ayueil u MPOBOJUTH IKCIIEPUMEHTHI
9 Cexper Taiinonucu (OxpaiinBanue COCTaBIISITh POCTEUIIYIO MHCTPYKLHUIO U3 | YCIOBUSIMH €€ pealln3alliu; COITIaCHO MHCTPYKLHNH;
IUIAMEHK JIBYX-TpEX ILIaroB OCYILLECTBIIATH KOHTPOJb HAL OIpEJIEIICHUE PEAKIUU CPEIbI
OG6eCIBEUCHHbIC YePHIIA XOJZIOM DKCIIEPUMEHTA; Pa3ITUIHBIX OBITOBBIX PACTBOPOB C
Toyuenue kpacuteseit OLIEHUBATH IIPABUIHLHOCTH TTOMOIIBIO JTFOOOTO WHANKATOPA,;
Ionyyenne xnopodmnna BBINOJHEHUS ICHCTBHS HOle‘{eHI/IeVHpI/IPOIlHHX
XHMHUCCKYE KAPTHHK) Kpacmevnen IyTeM 3KCTPAKIMHU (K3
JIYKOBOH KOXKYpBI, U3 MOPKOBH, U3
3€JICHBIX JIUCTHEB;
IIPUTOTOBJIEHUE PACTBOPA MEAHOTO
Kynopoca,
peakuus B3auMOJIeHCTBHS pacTBOpa
MEIHOTO KyIopoca C KeJIE3HbIM
IrBO3JIEM
IIPOBEICHUE OIBITA MOIIOLIECHUS
YEpPHUII U3 PACTBOPA
AKTUBUPOBAHHBIM YTIIEM;
NPOBECHUE OIBITOB MOTJIOICHUS
KpacsIUX U apOMaTUYECKUX
BELIECTB MEJIOM, KYKYyPY3HBIMU
MaJIOYKAMMU;
MPOBEJCHUE ONbITa TAaWHOIHUCH
pacTBOpOM Kpaxmaia ¢ HoIoM;
[IPOBEJICHUE OIbITA [0 TAKHOIHCH
MOJIOKOM, JIyKOBBIM COKOM.
10 Apy3bsa «Moiigoabipa» [louemy AHAITU3UPOBATH OOBEKTHI C BBIICIICHUCM NIPUHUMATH U COXPAHATH coOJIrOIaTh MPaBHJIA TEXHUKU
MBLJIO MOET? CYLLECTBEHHBIX U HECYILIECTBEHHBIX ydeOHbIC [ENU 1 3a1a4H; 0e30macHOCTH IIpHU paboTe ¢
11 O]'[peue.]'[e]—[]/[e KECTKOCTH BOJAbI IMMPU3HAKOB; TUIAHUPOBATH U BBITIOJIHATH XUMHUYECKUMHU PECAKTUBAMMU,
12 I[OMaHIHS[S[ xumuucrtka. Kak yAAIUTh CpaBHHUBATh 10 3aJaHHBIM CBOH JICHCTBHS B COOTBETCTBHH IIPOBOANTH DKCIICPUMECHTBI

msiTHa?

KPUTEPHSIM IBa TPH OOBEKTA,

C TIOCTaBJIEHHOM 3aja4ueii u

COTJIACHO MHCTPYKIHNHU;

10



13

Jomamnsasa xumuncTka. Kak
ynaaute natHa? (Y npaisem
pKaBUUHY

Kak ynanute Hakumb

Yuctum nocyny

Kykypy3Has namouka — acopOeHT)
Jomamnsa xumuuctka. Kak yganurs
msaTHa?

BBLIICJISAS JBA-TPU CYIIECTBCHHBIX
MPU3HAKA; TPOBOIUT
KJaccu(UKAIUIO 110 3aIaHHBIM
KPUTCPHSIM;

CTPOUTD paccyxaAeHus B popMe CBs3U
MIPOCTBIX CYXKACHHA 00 00BEKTe

YCJIOBUSMU €€ peain3aluu,
OCYIICCTBJIATL KOHTPOJIb HA{
XOJ0OM BKCIICPpHUMCHTA,
OLICHUBATH MMPAaBUJIbHOCTbH
BBITIOJTHCHUS ICUCTBHS

MIPOBEJICHUE OIIbITA 110
OTIPEJICIICHUIO PEAKITUU CPEIIbI
pacTBopa MbLIa;

MIPOBEJICHUE OIIBITA IO MOTYYCHHUIO
MBLIa U3 PACTUTEIHHOTO Macja U
13 CTEeapUHOBOM CBEYH;
[IPOBEJICHUE OIIbITA 110
BCIIEHWBAHUIO MBUIBHOTO PacTBOpa
B MATKOM 1 KECTKOM BOJC;
[IPOBEJICHUE OIIbITA [0 OYUCTKE
TKaHHU OT TPaBSHOM 3eJIeHU
CITUPTOM;

IIPOBEICHUE OMBITA IO OUUCTKE
TKaHU OT YEPHWI C TOMOILBIO
CIHpTa U METa;

MPOBEJICHUE OIBITA [0 OYHUCTKE
TKaHH OT IIATEH COKa C TOMOIIBIO
NEePEeKUCH BOAOPOAA U
HAIIATBIPHOTO CITHPTA;
MIPOBEJICHUE OIIBITA [0 YUCTKE
(astHCOBBIX ITPEAMETOB OT HaJICTa
"MapraHiOBKU" CMECBHIO NEPEKUCU
BOJIOPOZA ¥ TIMMOHHOM KHCIIOTBI;
IIPOBEICHUE UCCIIEA0BATENBCKON
paboTHI 10 onpeeeHue
KECTKOCTH BOJBI B PA3ITHIHBIX
HCTOYHHKAX.

11



14 | Kpucranisl CTPOUTD paccykaeHus B popme HNPUHUMATH U COXPAHATh co0JII0/1aTh MPaBUJIa TEXHUKH
OnbIThI ¢ KeaaTuaoM Kayuyk. CBSI3U TIPOCTHIX CYXKICHHUNA 00 y4eOHBIC LIENU U 33]1a4H; 0e30MacHOCTH MTPH padoTe;
00BEKTEe, CBOHCTBAX, CBA3SX; IUIAHUPOBATH U BBITIOJIHSThH MIPOBOJIUTH SKCIIEPUMEHTHI
ONpPEACIATh NOCICA0BATCIIBHOCTh CBOU JIEHCTBHA B COOTBETCTBUU COIJIaCHO MHCTPYKIUH
BBITIOJTHEHUSI ICHCTBUH; C NOCTABJICHHOM 3a1aueii 1 MIPOBOAUTE DKCIIEPUMEHT 110
COCTAaBJISATh IPOCTEMILYIO YCJIOBHSIMH €€ peain3aliu; MIPUTOTOBJICHUIO CTYTHS U3
MHCTPYKLHUIO U3 IBYX-TPEX II1aroB. OCYIIECTBJIATE KOHTPOJIB HaJ| JKEJIATUHA; IIPOBOJUTD OIIBIT
XO0JI0M 3KCIIEpUMEHTA; 110 PACTBOPCHHIO B
OLICHUBATh [IPaBUIIBHOCTh JKETTATHHOBOM CTYIHE
BBIITOJTHCHHUS JCHCTBUS KpPYNUHKU OKpallleHHOH! cosn
(MapraHIJOBKH); IPOBOJIUTH
OIIBIT TI0 BBIPALTUBAHUIO
KPHUCTAJJIOB Pa3JIM4HbIX
BEIIECTB
15 | AxkBapeabHbIe KPACKH CTPOWTH pacCyXIeHus B hopme IIPUHUMATh U COXPAHATH coOIrOTaTh MPaBUiIa TEXHUKH
(OxpammBaeM HUTH CBA3H NPOCTBIX CYKAEHUH 00 y4eOHBIC IIENH W 3a/1a49H; 0e30acHOCTH IIpH paboTe;
KaTanﬂgaTopH H IPAPOIHBIE O6T>€KTC, CBOP'ICTBaX, CBA3AX, TUIAHUPOBATH U BBITIOJIHATH MMPOBOAUTH SKCIICPUMCHTBI
I/IHFI/I6I/ITOpBI ) OIPCALCIIATD MOCICAOBATCIIBHOCTD CBOU HeﬁCTBHﬂ B COOTBETCTBUHN COIJIACHO MHCTPYKIUH IIPOBOIUTH
BEITIOJTHEHUS JIeHCTBHIA; C MOCTABIICHHOM 3a/a4eii n OTIBIT TI0 HOJTYYEHHIO HHIHOUTOpa
COCTaBJIATH NIPOCTEHIYIO yCIOBUAMU €€ peau3anii U3 cTeOIel ¥ TUCThEB KapTodes
16 | Urpa «IlyTemecTBue B CTPaHy

XHUMHI0»

UHCTPYKLHUIO U3 IByX-TpEeX ILIaros.

OCYIIECTBJIATL KOHTPOJIb HA{
XOJIOM 3KCIIEPUMECHTA
OILICHUBATH IPAaBUJIbHOCTH
BBITIOJTHCHUS ICUCTBHS

(TOMHIOPOB, THICSYEITHCTHHKA,
anrest JIEKapCTBEHHOTO,
YHCTOTENA); MPOBOAUTH OIBIT 10
CHSTHIO PIKABYHHEI C )KEJIC3HOTO
MpeaMeTa U MPeI0TBPAICHUE eTOo
PKaBJICHUS

12



C IIOMOILBIO [TOJTY4YEHHOTO
pacTBopa.

IIpoBOANTH OMBIT IO
MIPUTOTOBJICHUIO KPACHOTO
Kkpacureds (crebneit 3Bepobos,
KOpHEH KOHCKOT'O IIaBes);
[TpoBOANTH OMBIT 110
MIPUTOTOBJICHUIO JKEITOTO
Kpacurens (cTebelt 1 TUCTheB
qucToTENa); [IpOBOANTH OMBIT IO
MIPUTOTOBJICHUIO 3€JIEHOTO
KpacuTeys U3 JIHNCTHEB
TPWINCTHUKA, JINCTHEB U CTEOJICH
MaHXeTkH); [IpoBOIUTE OIBIT 1O
MPUTOTOBJICHUIO CUHETO
KpacuTeJid U3 IBETOB )KUMOJIOCTH
(xopHeH NTUYeNTpeUHIIIKN);
ITpoBoANTH OMBIT 1O
MPUTOTOBJICHNUIO KOPUIHEBOTO
Kpacutens (IeIyXH pernyaToro
nyKa);

BBINOIHATE MPOEKTHYIO PabOTY 110
M3TOTOBJICHHE AaKBAPEIBHBIX
KpacoK M OKpalIMBaHUE TKaHEH;

17

Caxapa.

(IToy4enune UCKyCCTBEHHOTO Mea
JlomarmHye JIeIeHIThI

OrpenesnieHue III0OKO3bI B OBOIIAX U

¢dpykrax)

18

IHouemy Hecmejbie I0JJOKH
KHcJable?

AHAIM3UPOBATH OOBEKTHI C
BBIJICTICHUEM CYIIECTBEHHBIX U
HECYIIICCTBEHHBIX IIPU3HAKOB
CPaBHMBACT 110 3aJIlaHHBIM
KPHUTEPHSIM JIBa TPH 00BEKTa,
BBIJICTISIST IBA-TPH CYIIECTBEHHBIX
NpU3HaKa

MPUHUMATh U COXPAHATH
y4eOHBIC LIENU U 33]1a4H;
IUIAHUPOBATH U BHITIOJHATh
CBOU JCHCTBHS B COOTBETCTBUU
C TIOCTaBJIEHHOM 3aja4ueii u
YCIIOBHSAMU €€ peaIn3annun
OCYIIECTBIISITH KOHTPOIb HAJ

co0Jo1aTh paBuiIa
TEXHUKH 0€30MMacCHOCTH MTPH
paboTe; MPOBOIUTH
9KCIIEPUMEHTBI COTIIACHO
WHCTPYKIHMHU NPOBOJUTH
OTIBIT 10 MOJY4EHHIO
AOKEHOTO caxapa Win

13



19 | CpenoOHbIii K€l MPOBOJIUT KJIAaCCHU(UKALMIO IO XOJIOM 3KCIIEpUMEHTA KapaMeJly; IPOBOJUTH OIIBIT
(ITomydenne kpaxmana ¥ OTIBITHI C 3aJlaHHbIM KPUTEPHUSIM CTPOUTh OLIEHUBATh MIPABUIBHOCTb IO TIOJIYYCHHIO Kpaxmala u3
HUM) paccyxneHus B popMe CBS3H BBITIOJTHEHUS JCHUCTBUS Kaproders;

HPOCTBIX CYXXICHUH 00 OCYIIECTBJISATh KAUECTBEHHYIO

00BeKTe peaxImIo Ha Kpaxmal ¢ HoaoMm;
MIPOBOJIUTE OTIBIT IO
Pa3I0XKEHUI0 KpaxMasa
CIIIOHOH (HeproanyIecKast
MIpoOBepKa HOJIOM);
IIPOBOJUTH UCCIIEAOBaHME IO
ONpPENEIECHUI0 COAEP KAHUSL
TJIFOKO3BI B COKaX Pa3IHIHBIX
oBoleit u GppykToB.

20 | Coop marepuana A MPOCSKTHON MMOHUMATh WH(HOPMAIIHIO, MIPUHUMATH U COXPAHATH 0TOUpaTh MaTepual B
pa60T],1 MPCACTABJICHHYIO B HCABHOM BUIC yqe6H},1e LEJIA U 3aJa4H; COOTBETCTBUHU C BBI6paHHOI71

(BBIIENAET OOLIMI IPU3HAK IPYIIIE] IJIAaHUPOBATh U BBINOJHATH TEMOU POEKTHOU PabOTHI
SJICMCHTOB, XapaKTepU30BaTh CBOM JICHCTBUS B COOTBETCTBUU
SIBIICHHE W OOBEKT 110 ero C TIOCTaBJICHHOMN 3aauei u
OIHCAHHUIO). YCIIOBHSIMH €€ Peau3alliu;
OLICHUBATD MPABUIBHOCTh
BBITTOJTHEHHS JEHCTBUS

21 IIpakTukyMm - Hcciel0BaHne OIPEEATh OOBEKT U MPEAMET HNPUHUMATE U COXPAHATh BBINOJIHATh OCHOBHBIE
«Uunncen» WCCIICTIOBaHMS; aHATTU3UPOBATH ydeOHbIC [ENU 1 3a1a4H; onepauuu Ajsl IPOBEACHUS
Bamura npoekta «Ilaryonoe OOBEKTHI C BHIJICIIEHUEM TUTAHUPOBATD U BBITIOTHSTH HCCIICIOBAHIS;

BIIMSHME YUIICOB Ha 3I0POBbE CYIIIECTBEHHBIX U CBOM JICHCTBUS B M3ydJaTh COCTaB MPOIYKTa IO
YEITOBEKAY. HECYIIECTBEHHBIX TIPU3HAKOB, COOTBETCTBHUH C TIOCTABICHHON JTUKETKAM;

22 | IIpakTHKyM - HCCIIeTOBaHHE CPpaBHHUBACT 110 33 JaHHBIM 3aj1a4eii 1 yCIOBUAMHE ee IIPOBOJUTH UCCIIEAOBAHMS 10
«MopozkeHoe» KPHUTEPHSIM JIBa TPH OOBEKTa, peanu3anuy; OCyIeCTBIATh M3YYEHHIO ¥ OTIHCAHHIO
3amura npoexTa «O MoJb3e i BBLIETISISL ABA-TPU KOHTPOJIb [P HAJTNYHUU (U3MYECKUX CBOMCTB
BPEIeMOPOKEHOr0». CYyIIeCTBEHHBIX MIPU3HAKA; STaJIOHA; OLICHUBATH NPOJIYKTOB;

24| Tipaxiiym - nccieopanme MPOBOJIUT KIaCCHU(UKALMIO IO MpPaBUIBHOCTh coOJIrOIaTh MPaBHJIa TEXHUKU

«Ilokonam»
3ammra npoekTa «O IMoJIb3e U Bpee
IIOKOJIATa»

3aJJaHHBIM KPUTEPHSIM;
CTPOUTH PacCyXJIeHUS B popMe

BBITIOJIHCHUSA ,HeﬁCTBPIﬂ

0e30MmacHOCTH MPH padoTe;
MPOBOAUTH IKCIIEPUMEHTBI
COTJIACHO UHCTPYKIINY;
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25

IIpaxkTukyM - UccIeI0BaHUE
«KeparenpbHass  pe3WHKa»

3amura npoextoB «cropus
KEBATEIbHOHN PE3UHKI,
«KeBarenpHass pe3uHKa: Oena WM
TPEHUHT 151 3yOOB?»

26

Monaynb «XUMHSI HATTUTKOBY
TaliHb! BOJBI (MPE3CHTAITH)
IIpakTukym- uccnemoBaHue
«["a3mpoBaHHBIE HAIMUTKN»
3amura npoekra «BiusHue
ra3upOBAHHBIX HAITUTKOB HA
3[I0POBHE YETIOBEKA

27

IIpaxTukym uccnenopanue «Haib»
3ammra npoekTa «Ilone3Hsre
CBOMCTBA Yas»

28

IIpakTuKyM HCCIeJOBaHUE

CBSI3H MIPOCTBIX CYXICHUI 00
00beKTe

MIPOBOJUTH KAU€CTBEHHBIE
peaximu Ha OCIKHU, JKUPEI,
YIJIEBOJIBI;

MIPOBEJICHUE WCCIIEOBAaHUS Ha
onpe/iesieHne KUCIOTHOCTH,
HaJM4Yue Kpacuremnei,

«MoJIIoKO»

29,
30

Monayne «Motolue cpeacTsa aiis
TTOCYABD)

[IpakTukym ucciaegoBaHue
«Moromue cpeacTsa sl OCyAb).

31

3ansarue - urpa « MpUIBHBIC ITy3BIPID

32

W3yyaem nbuib

33

Onpeaeﬂeﬂne HUTPATOB B OBOLIAX

OTIpeNieNATh OOBEKT U MPeIMET
HCCIICIOBAHS;, aHAIN3UPOBATh

TMPUHUMATD U COXPAHSIThH
y4eOHBIC LIENU U 33]1a4H;
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34 OunpTpyeM  3arpa3HEHHYIO  BOAY O0OBEKTHI C BBIJICIICHUEM [IJIAHUPOBATh U BBINIOJIHATH BBIIOJIHATH OCHOBHBIC
Kucnotsele noxau CYILLECTBEHHBIX U CBOHU JCHUCTBUS B olepanuy s IpoBeIeHUs
HECYILIECTBEHHBIX IIPU3HAKOB; COOTBETCTBUM C IIOCTABJICHHOMN HCCIIEJOBAHNS;
CpaBHUBAET I10 3aJaHHBIM 3a/1a4eil U yCIIOBUSIMU €€ MPOBOJMTH UCCJICIOBAHUSA 110
KpUTEPHUSM JBa TPU 0OBEKTA, peanu3anuu; oCyeCTBIATh HU3YYEHUIO U OITUCAHUIO
BBIJIEIISIS ABA-TPH KOHTPOJIb IIPY HATUYUN (U3NYECKUX CBOCTB MBLIH,
CYIICCTBEHHBIX IIPU3HAKA, STAJIOHA; OLICHUBATH BOJbI;
MIPOBOMT KJIACCU(PHUKAIIUIO TTO [IpaBUJILHOCTD coOJIrOIaTh MPaBHJIA TEXHUKU
3aJaHHBIM KPUTEPUAM; BBINOJIHEHHS JEHCTBUA 0e30macHOCTHU TP padoTe;
CTPOUTD paccyxaeHus B popme MPOBOJNTH YKCIIEPUMEHTEI
CBSI3H IIPOCTBIX CYXJEHUI 00 COITIaCHO MHCTPYKLHNH;
00beKTe MIPOBOUTH (DMITBTPOBAHUEC
3arpsA3HEHHON BObI;
IPOBOJIUTH UCCIIEIOBAHUS HA
OIIpEICIIEHUE HUTPATOB B
0OBOLIaX
35 Xumudeckue pedychl, Hapasbl OMpeNeNATh OOBEKT U MPEIMET NIPUHUMATH U COXPAHATH BBIIOJIHATE OCHOBHBIC

XuMUYECKUE KPOCCBOPIBI
3aHMMAaTENBHBIC OIBITH M HX
00BsICHEHUE

3aHMMAaTENBHBIC OBITH M HX
00BsICHEHUE

Urpa «IlyremectBue B Mup
BEIIECTB

UCCIICIOBaHHUS; aHATU3UPOBATH
OOBEKTHI C BBIICICHUEM
CYIICCTBEHHBIX U
HECYIIECTBCHHBIX IIPU3HAKOB
CPaBHHUBACT I10 33 JaHHBIM
KPUTEPHSIM JBa TPH O0BEKTA,
BBIJICIISIS ABA-TPH
CYIICCTBEHHBIX MIPU3HAKA;
MPOBOJUT KIaCCUDUKAIHIO 110
3aJlaHHBIM KPUTEPUSIM;

CTPOHUTH paccyxIeHus B hopme
CBSI3U IIPOCTHIX CYXKICHHUNA 00
00BEKTE

y4eOHBIC LIENU U 33]1a4H;
IUIAHUPOBATH U BHITIOJHSATH
CBOM JICHCTBUS B
COOTBETCTBHH C MTOCTABJICHHOM
3a/1a4eil U yCIIOBUSIMU €€
peanu3ayy; OCyIecTBIATh
KOHTPOJIb NTPH HATUIHH
3TaJIOHA; OILICHUBATh
MPaBUIBHOCTD

BBITIOJTHCHUS ICUCTBHS

OTepalyy sl IPOBEACHUS
HCCIICIOBAHMS,

M3y4aTh COCTAB MPOIYKTA IO
ITHKETKaM;

TIPOBOJIUTH UCCIICAOBAHHS IO
U3YYCHUIO U OTACAHHIO
(U3NYECKUX CBOWCTB
MIPOAYKTOB;

coOIIOTaTh MPaBHUiIa TEXHUKH
0e30MacHOCTH MPH padoTe;
MIPOBOJIUTH SKCIIEPUMEHTHI
COTJIACHO MHCTPYKIINH;
MIPOBOJIUTH Ka4eCTBEHHBIE
peaximu Ha OCIKHU, JKUPHI,
YTJIEBOJIBI;

MPOBEICHUC UCCIICAOBAHMS Ha
OTIpe/ieIeHne KIUCIOTHOCTH,
HaJIM4ue Kpacurenei

IlepeyeHb KOMIIOHEHTOB Y4€OHO-METOIHYECKOTO KOMILIEKCA, 00eCTeYHBAIOIIEro peajn3anuio padoyeid mporpaMmbl
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Y4eOHoe u JUIAKTHUYCCKOC

MeTomuueckoe odecreyeHme

MaTepI/IaHLHO—TeXHI/I‘leCKOC

WudopmManinoHHOKOMMYHHKaIIMOHHbIE

obecrieueHme oOecrieucHHe cpencTaa
MHCTPYKLUOHHBIE KapTbl I'py3nesa H.B, JlaBposa B.H.,. MypasseB A.I". FOnbIi [IEPCOHAIIBHBIN BUJICOYPOKH [0 TEMaM Kypca;
JUIsL  BBIIOJTHEHUSI BCEX XMMHK, WJIA 3aHUMATENbHBIE OIBITHI C BEMIECTBAMHU BOKPYT | KOMIIBIOTED; O0PsI o Temam Kypca;
MPaKTUYECKUX  3aJaHUi HAC: WITIOCTPUPOBAHHOE TTOCOOHE ISl ITKOJIBHUKOB, WHTEpaKTUBHAs JCKH C 3aHUMATEIbHBIMHU
Kypca; M3YYaloluX €CTECTBO3HAHUE, XUMUI0, IKOJorH0.- CII0: J0CKa,; OIBITaMHU U 00YYarOLINE
pa3naTOYHBIA MaTepUa s Kpucmac+, 2006.- 105 c. MYJIbTUMEIUIHBIN MYJIbT()UIBMBI 10 XUMUHU

OCBOGHUS Pa3/IeNOB Kypca.
Yepuobennckas [.M.
Brenenue B xumuro. Mup
rlla3aMH XUMHUKa: yaeOHoe
rmocoOue JIsl yJaruxcs
0011e00pa3oBaTEeIbHBIX
y4eOHBIX 3aBEACHUH. 7 KJlacc
I"'M.UepnobGennckas, A.U.
Hementren. — M.: BJIAJIOC,
2003-

256¢.

Onbrun O.M. OnbIThl 6€3 B3pBIBOB - 2-€ U31.-M.:
Xumus, 1986.- 147¢
Onprun O. /laBaiiTe moxumuunm! 3aHUMATETbHBIC OIBITHI
no xumun. — M.: «/lerckas nurepatypar, 2001.- 175¢
Cwmupnosa 10.M1. Mup xumun. 3aHUMaTenbHbIE paccKasbl O
xumun. Caakt-IletepOypr, "MuM-skcnpecc",1995 rox.-
201c
YepuoOenbckas .M. Beenenue B xumuto. Mup riazamu
XMMHUKa: yueOHOe MocoOue s yHalIuxcs
0011eo0pa3oBaTebHBIX Y4eOHBIX 3aBEeICHHUM. 7 Kiacce
I''M.Yepno6ennckas, A.U. JlementseB. — M.: BIJIAJIOC,
2003-256¢.

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/op1

-html
4. http://znamus.ru/page/etertainingchemistry 5.

http://www.alhimikov.net/op/: netu!

3aHuMaTenbHbIE ONBITHEL M DKCOEPUMEHTEL- M.:

Atipuc Ilpecc, 2007.- 125¢
Promun B. A30yka HayKu JJis1 FOHBIX TCHHEB.

3anumarenbHas XuMus- 8-¢ u3a.- M.: Llentpronurpad,
2011.-221c.

MPOEKTOP; KOJIOHKH,
DVD — kommiekc
XUMHYECKOe
obopymoBaHue st
IIPOBE/ICHUS OIBITOB
XUMHYECKHE PEaKTHUBI

DVD — ¢punbmbr
«3aHuUMaTeNbHAS. XUMUSD.
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://infourok.ru/go.html?href=http%3A%2F%2Fwww.sev-chem.narod.ru%2Fopyt.htm
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.sev-chem.narod.ru%2Fopyt.htm
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.sev-chem.narod.ru%2Fopyt.htm
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.sev-chem.narod.ru%2Fopyt.htm
http://infourok.ru/go.html?href=http%3A%2F%2Fkvaziplazmoid.narod.ru%2Fpraktika%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fkvaziplazmoid.narod.ru%2Fpraktika%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.yar.ru%2Frussian%2Fcources%2Fchem%2Fop%2Fop1.html
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.yar.ru%2Frussian%2Fcources%2Fchem%2Fop%2Fop1.html
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.yar.ru%2Frussian%2Fcources%2Fchem%2Fop%2Fop1.html
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.yar.ru%2Frussian%2Fcources%2Fchem%2Fop%2Fop1.html
http://infourok.ru/go.html?href=http%3A%2F%2Fznamus.ru%2Fpage%2Fetertainingchemistry
http://infourok.ru/go.html?href=http%3A%2F%2Fznamus.ru%2Fpage%2Fetertainingchemistry
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alhimikov.net%2Fop%2F

TpeGoBaHus U pe3yJbTaThl K YPOBHIO NOATOTOBKHU Y4alIUXCH

o0y4yaronuecsi 10JKHbI 3HATD:

- YTO BCE OKPY’KAIOIUE HAC MPEAMETHI Ha3bIBAIOT TeIaMH, KOTOPHIE COCTOSIT U3 BELIECTB;

- 0 pslle XMMHUYECKUX BEIECTB U UX CBOWCTBAxX (HalpUMep, YKCyCHasi KUCIIOTa, MeJ, CO/Ia, YIIIEKUCIIbII ra3, IepMaHraHat Kajus, raiieHas u3BecTb, MEIHbIN
KYIIOpPOC, XKEJIe3HBIH Kylopoc, KpaxMal, caxap u Jp.);

- HEKOTOPhIE XMMHYECKHE TEPMUHBI, HCIONb3yeMble B OBITY M JHUTEpaType (Hampumep, KUCIOTa, OCHOBaHWE, IIENO0Yb, HEUTpanu3alus, MOJEKYJa,
XUMUYECKas peakius, aicopOouus u zip.);

- OTBETHI Ha MHOTHE OBITOBBIE BONPOCkl (UTO Takoe HaKuIb U Kak ¢ Hell 6opoThest? Kak ynansats nataa? Yto Takoe TaiiHOMUCH? U 1p.)

- HEKOTOpPhIE XMMHYECKHE TEPMUHBI, HCIONb3yeMble B OBITY M JHUTEpaType (Hampumep, KUCIOTa, OCHOBaHHWE, IIEIOYb, HEUTpanu3alus, MOJEKYIa,
XUMUYECKast peaKkIus, aicopOus , HHIUKATOPHI | JIp.);

- OTBETHI Ha MHOTHE ObITOBBIE Bompockl ( [louemy Hecnensie s1670ku kucnbie? [louemy 4aii cBetiieeT oT muMoHa? [loueMy 4epHEIOT HOKH OT PPyKTOB?

[Toyemy MBILJIO TJI0XO MBUIATCS B JK€CTKOM Boze? U Ap.) -

arperaTHble COCTOSIHHS BEIIECTB, UX (PU3UYECKUE CBOHCTBA

o0yuaromuecst 10JKHbIyMeTh:

- MPUBOAUTD MPUMEPHI Pa3IMUHbIX TN U BEHIECTB, OKPYKAIOIINX HAC B IIOBCEHEBHOM KU3HU;

— OIIpPEeNeNATh BUBI ICITEIHHOCTH Y€TIOBEKA, CBSI3aHHBIC C M3yYEHUEM IPUPOJIBI (METOIBI TO3HAHUS: HAOIIOIEHUE U SKCIIEPUMEHT);

- UCKaTh U HaXOJUTh CYIIHOCTh MPOCTEUIINX SABJIEHUN OBITOBOM KU3HU (HalIpUMep, U3MEHEHHE 1IBETa MUIIEBBIX MPOITYKTOB);

- POBOJIUTH 3JIEMEHTAPHBIN KaueCTBEHHBIN aHAIN3 MPOAYKTOB (HapuMep, oNpeAesieHue Kpaxmana, onpeesieHue peakliiy Cpeibl);

- MPOBOJIUTH HECJIOXKHBIC MAHUITYJISIIIAA HAa OCHOBE JJIEMEHTAPHBIX XMMHYECKHX 3HAHUN W YMEHUWH (HampuMmep, BBIBEICHUE IMATEH IyTEM JKCTPAKIUU U
asicopOLMH, YMEHBIICHHE KECTKOCTH BOJIbI, MMOTYYEHHE PACTUTEIbHBIX KpacuTeseu, u ap.).

— MPOBOJIUTH HECIIOXKHBIE OMBITHI U HAOIIOICHUS 32 HUMHU.

- MPOBOANTH JJIEMEHTAPHBIA KAueCTBEHHBIM aHaIN3 MPOAYKTOB (HAIPHUMEpP, OCYIIECTBIATh KAYECTBEHHYIO PEaKIMI0 Ha Kpaxmal ¢ HoIom,

KaueCTBEHHYIO peaKklnIo Ha OENKH, KUPbI, YTIIEBOIBI U JIp)

- MIPOBOAMTDH UCCIIEIOBAHUS MO OMPEEICHUIO COAEePKaHMS TIIOKO3bl B COKaX pa3IMYHbIX OBOILEH U (PYKTOB, COJIepKaHE HUTPATOB B OBOIIAX

U Jp.) -TIPOBOJIUTH UCCIIEOBAHUE MPOAYKTOB MUTAHMs (HAIpUMeEp, YMIICHI, IIOKOJIAJ], Ta3MpOBaHHbIE HAIUTKU, MOJIOKO, MOPOXEHOE, Yail U JIp.) —

MPOBOAUTH HECIOXHBIE OMBITHI U HAOIIOCHUS 32 HUMH.

- oTOMpaTh HH()OPMALIUIO U CO3AABATH MPOEKTHI IO TEMaM HCCIEAOBAHUS - CO3/IaHUE TIPE3CHTALUN U MX 3alUTa

Texymuit KOHTPOJIb YCBOEGHUS MaTeprasa OCYIECTBISETCS MyTeM YCTHOIO/TTMCbMEHHOTO OIPOCa WIIH BBITIOJTHEHUEM MPAKTUYECKUX 3a/IlaHUM.

[lepuonuyecku 3HaHUS U YMEHUS 110 TPOWICHHBIM TeMaM MTPOBEPAIOTCS BBIMOJIHEHUEM MTPAKTUYECKUX paboT. Mmozcosas ammecmayus y4aujuxcs

npoxooum 6 popme 3auumol 8bINYCKHOU NPOEKMHOU padoOmbl.
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ITepeyeHb 1eMOHCTPALIMOHHBIX ONBITOB, JJA00PATOPHBIX ONIBITOB H TEMbI HCCJIEJ0BATEIbCKUX M IPOEKTHBIX padoT
Tema 1. Beegenne

3anumartenbHast XUMUs (00yJarouuii MyJIbTHUIEM)

O6opynoBaHue U BelecTBa A onbIToB [IpaBua

0€30MacCHOCTH MIPU IPOBEICHUH OTBITOB

JleMOHCTpanuu:

- OIBIT «IbIM 0€3 OTHS»

- «BaXUBJICHUE PAHBI»

- «HECTOPAEMBIH TJIATOK

- «(apaoHOBBI 3MEN»

- «BYJIKaH»

Tema 2.Kak ycTpoens! Bemecrsa?

(OnbITHI, JOKA3BIBAIOIINE JIBI)KCHHUE M B3aMo/IeicTBHE yacTull) HaOmroneHus

3a KaruisiMu BOJBI. Ha6JIIOI[eHI/I$I 3a KallJIIMHU BaJICpHUaHbI.

PactBopenune nmepmanraHaTa Kajaus U TOBAPSHHOM COJIM B BOZIE. 3HAKOMCTBO C MapraHIIOBKOW U €€ 3HAYCHHEM B ObITY U MenuIuHe; JIabopaTopHbIe
ONBITHI:

- HaOJIIOICHUSI 32 KAIUTSIMUA BOJIBL.

- HaOJIIOJICHMS 32 KaIUISIMU BaJIEPUAHBI.

- pacTBOpEHHE MIEPMAHIaHATa KaJus B BOJE

- pacTBOpEeHUE NIOBAPEHHOM COJIU B BOJE

Tema 3. Uyneca nJist pa3sMHHKH

IIpu3Haku XMMUYECKUX pEeaKLUi

[IpupoaHbIE HTHAMKATOPBI

Yro Takoe Kpaxmall U Ul YEro OH HYXXEH B IPUPOJAE U YEJOBEKY; MOHATHE "KaueCTBEHHAs peaklus"; COCTaBJIEHHE TaOJIMIBI 10 HATMYMIO KpaxMaia B
IIPOAYKTaxX MUTaHHsI HA OCHOBE UCCIICJOBAHMSL.

3HAaKOMCTBO C YTJIEKUCIIBIM I'a30M, YTJIEKUCIBINA T'a3 B IPUPOJIE U €ro 3HAUCHHE; CIIOCcO0 MOTy4YeHUe YIIEKUCIOro ra3a B 1a0opaTopuu; METoAbl coopa
YTIIEKUCIIOTO Ta3a (BBITECHEHUEM BO3/lyXa M BHITECHEHHEM BOJIbl); KAUeCTBECHHAsI PEAaKIIMs Ha YTIICKUCIBIN Ta3 ¢ M3BECTKOBOM BOJOH; CIIOCOOHOCTD
YIJIEKUCIIOTO ra3a TYLIUTh OTOHb.

JlemMoHCcTpanuu:
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- MOJIYYCHHE YTIIEKHCIIOTO Ta3a B JIA0OPATOPUH (3HAKOMCTBO C MPUOOPOM TSI TIOTYUYCHUS, TIPOBEACHHUE PEaKIIUU MOJTyYCeHUS YTICKHUCIOro ra3a u3 MpaMmopa
KHUCJIOTON);

- METOMBI COOpa YTIEKUCIIOTO ra3a (BRITECHEHHEM BO3/IyXa U BBITECHEHUEM BO/IbI); - CIIOCOOHOCTH YTIIEKHUCIIOTO ra3a TYIIUTh OTOHb.

JIabopaTopHbIE ONBITHL:

- IIPUTOTOBJICHUE PACTBOPOB COABI U YKCYCHOM KHCIIOTBI; IPOBEACHUE PEAKIUU MEXKIY CYXOM COAOW M YKCYCOM, MEXAY PAacTBOPAMH JTUX BEILECTB; -
MpOBEACHUE peakiuu heHondTanernHa ¢ KaTbIIAHUPOBAHHOU COOM;

- HEWTpanu3anus pacTBOpa YKCyCHOM KUCIOTOM;

- IPAKTHYECKOE OTIPEICIEHUE KUCIOTHOCTH Pa3IMYHBIX OBITOBBIX PACTBOPOB;

- IPAaKTUYCCKOC UCCICAOBAHNEC NHANKATOPHBIX CBOIICTB PAa3JIMIHBIX COKOB U OTBAPOB;

- IGUCTBHUE pacTBOpa io/1a Ha KapTOo(heb;

- IPAKTUYECKUN OTBIT 110 "yOUPaHUIO" CHHEBBI CYIb(OUTOM HATPHS;

- UCCJICAOBAHUC NPOAYKTOB MHUTAHUA HA HAJIMYMUC Kpaxmalid; - KaUYCCTBCHHAs PCAKIUA Ha yFJIGKHCJIBIﬁ ras ¢ U3BECTKOBOU BOI[Oﬁ; I/ICCHGI[OBB.TG.HBCKI/IG )41
IIPOEKTHBIE PAOOTHI:

- IPUPOAHBIC MHIUKATOPHI U UX IPUMEHEHHE; - COJEP)KaHUe KpaxMasa B IPOIyKTax MUTAHUS.

Tema 4. PasHouBeTHBIE Yyaeca

3HAKOMCTBO C HalIaTBIPHBIM CIIUPTOM, €r0 OCOOBIMU CBOWCTBAMH, 3HAYECHUEM B OBITY, MEIUITMHE; 3HAKOMCTBO

C MEIIHBIM KYIIOPOCOM, €r0 0COObIE CBOWCTBA, 3HAYCHHE, TPHUMECHEHHUE.

3HAKOMCTBO C TIOHATHEM aJCOPOIMH; 3HAUCHUE aJICOPOITMU B )KU3HH, B OBITY;

3HAKOMCTBO C TTOHSITHEM SKCTPAKIMH; 3HAYEHNE IKCTPAKIIUHU B KU3HH, B OBITY, B POMBINIJICHHOCTH; TIOJYYCHHE MPUPOTHBIX KPACUTEICH METOIOM
AKCTPAKINH (M3 JIYKOBOU KOXKYPBI, U3 MOPKOBH, U3 3€JICHBIX JIUCThEeB) CEKpeT TaifHOMHCH.

JleMOHCTpanuu:

- IPUTOTOBJICHUE PACTBOPA METHOTO KyIOpOCa;
- peakuus B3auMOJICHCTBUS pacTBOPa MEIHOTO KyIopoca ¢ Kele3HbIM reo3ieM/ JIabopaTOpHBIC OIBITHI:
- IPUTOTOBJICHHE PACTBOPA KEJIE3HOTO KyIOpoca;

- MPOBEJICHUE OITBITA TI0 OKPAIIMBAHUIO INIAMEHU TOPEJIKH HOHAMHU METaJLIOB;

- MPOBE/ICHUE OTIBITA MOTJIOMIEHUS YEPHUIT U3 PACTBOPA AKTUBUPOBAHHBIM YTIIEM;

- MPOBE/ICHUE OTIBITOB MOTJIOMIEHUS KPACSIIUX U apOMAaTHIECKUX BEUIECTB MEIIOM, KYKYPY3HBIMU TTAJIOYKAMU;

- OTIBITHI 110 TOYYEHUIO MPUPOIHBIX KPACUTEICH METOIOM IKCTPAKIINH (U3 JIyKOBOW KOXKYPBI, U3 MOPKOBH, U3 3€JICHBIX JIMCTHEB); - OTBIT IO Pa3/ICICHUIO HA
¢unbTpOoBaNBHOM OymMare xiopodua;

- OTIBIT TIO pa3/IeNICHUI0 Ha (PHIIBTPOBATILHOM OyMare YepHUJ WIIM KpacuTels U3 gioMacrepa;
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- OMBIT MO 3aKPAIIMBAHUIO KAPTUHOK C IMOMOIIBI0 pacTBOpa (eHoNdTarernHa U KaHIEISIPCKOTo Kiesl; - ONBIT TalfHOMUCH pacTBOPOM Kpaxmalia ¢ HoaoM; -
OTIBIT 10 TAHOMKMCH MOJIOKOM, JIYKOBBIM COKOM.

HccrnegoBaTelbCKHUE U MPOSKTHBIC DaGOTBIZ

- OIpeieJIeHUE PEaKIuu CPEebl PA3IMYHBIX OBITOBBIX PACTBOPOB C MOMOIIBIO JHOOO0T0 HHANKATOPA;
- MOJTy4YeHHEe MPUPOAHBIX KpacUTENIeH MyTeM SKCTPAKIUH (13 TyKOBOW KOXKYPbI, U3 MOPKOBH, U3 3€JI€HBIX JTUCTHEB.

Tema S. Ilose3Hble yyaeca

Peakuust cpenpl pacTBopa MbUIA; IPEBHUE 3aMEHUTENIM MbLIA; 3HAKOMCTBO C TEM, KaK MOET MBUIO; IIOJYyYEHUE MbUIA U3 PACTUTEIBHOIO Macia U M3
CTE€apUHOBOM CBEYH.

Kak ynanute nsitHa? AnicopOuusi, SKCTpakIyst U OKUCICHUE CIIeNIaT Ha MOMOIIb TPSA3HOM 0/1eXk/1e; OYMCTKA TKAHHU OT KHPa OPraHMUECKUM PaCTBOPUTEIIEM;
OYHUCTKA TKaHU OT TPABSIHOW 3€JICHH CIIUPTOM; OUMCTKA TKAaHU OT YEPHUJ C TOMOUIbIO CIUPTA M MEJa; OYUCTKA TKAHU OT ISTEH COKa C TOMOIIBIO MEpEKUcH
BOJIOPOJIa ¥ HAIIATBIPHOT'O CIIUPTA; OUMUCTKA HO/Ia C TKAHU C IMOMOIIBIO THIOCYIb(UTA HATPUS; OUUCTKA MEAH OT YEPHOI'O HaJIeTa C IMOMOIIbIO HAIATHIPS;
YHCTKA (PasSHCOBBIX MPEJIMETOB OT HaJIeTa "MapraHioBKU" CMECHIO MEPEKHCH BOJIOPOIA U TMMOHHON KUCIIOTHI.

Urto Takoe HaKHITh U KaK ¢ Hel 60pOThCs?

JlaGopaTOpHbIE OMBITHI:

- OIBIT MO OMPEJEIICHUIO PEaKIIUU CPEebl PACTBOPA MbLIA;

- OMBIT IO MOJIYYCHHUIO MbLIa U3 PACTUTCIILHOI'O Macjia U U3 CTeapI/IHOBOI\/'I CBCUH,

- OIBIT ITO BCIICHUBAHWIO MBUIBHOT'O paCcTBOpa B MSTKOU U JKECTKOUI BOJAC,

- OMBIT MO BBITAPUBAHUIO KECTKOM BOJIBI;

- OIBIT IO OYMCTKE TKAHU OT JKUPA OPraHUYECKUM PaCTBOPUTENIEM;

- OIIBIT IO OYUCTKE TKAaHU OT TpaB}IHOI\/'I 3CJICHU CITUPTOM;

- OIBIT IO OYHMCTKE TKAHU OT YEPHUJI C TOMOIIBIO CIUPTA U MEa;

- OIBIT IO OYMCTKE TKAHM OT IMATEH COKa C MOMOIIBIO EPEKUCH BOJOPO/Ia U HAILIATBIPHOTO CIIUPTA,
- OTIBIT 110 OYMCTKE HOAa C TKAHU C TIOMOUIBIO TUIOCYIb(MUTA HATPUS;

- OIBIT IO OYHUCTKC MCJIU OT YCPHOT'O HAJICTA C TIOMOIIBIO HAIIATBIPS;

- OTIBIT TI0 YUCTKE (PasTHCOBBIX MPEIMETOB OT HaJIeTa ""MapraHIlOBKU'" CMEChIO MTEPEKUCH BOJIOPOIa M IMMOHHON KUCTOTHI; Mccie10BaTeIbcKrue U TPOCKTHBIC

paboThI:
- OIpEJIEICHNE KECTKOCTH BOJIBI B PA3TUYHBIX HCTOUHUKAX.
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Tema 6. IloyuurtesbHbie yyneca Kpucramisl

Ilonsrue CTyHs, €0 3HAYCHUC B )KU3HU U IIPOMBIINIIICHHOCTHU; ITIPUTOTOBJICHUC CTYAHS U3 KCIIATHHA (HOHHTI/IG CTOJISIPHOTO KJIGH). I/ICTOpI/IH
Kay4dyka, Pe3uHa.
JeMoHcTpanmu:

- OIBIT 110 BBIPALIMBAHUIO KPUCTAIUIOB U3 XJIOPUIA MEIN, MEHOIO KyIIOpOCa; - IEMOHCTpaLUs 00pa3LoB KaydyKa U pe3uHbl; JJabopaTopHbIE ONBITHI:
- OIIBIT 110 MPUTOTOBJICHUIO CTYAHA U3 )KeJIaTHHA (IOHATHE CTOJIIPHOTO KJles);
- ONBIT C "0KHUBJICHHEM" JKEITATHHOBOM PHIOKH;

- OIIBIT 110 PACTBOPEHHUIO B )KEIATHHOBOM CTY/IHE KPYIHHKH OKPALICHHOM COJIM (MapraHIlOBKH); - OTIBIT MO BBIPAIIMBAHUIO KPUCTAIJIOB;
HccnenoBaTenbCKue U NPOEKTHBIE pabOThI:

- BBIPAIIMBAHNE KPUCTAJJIOB PA3JIMYHBIX BEIIECTB;

Tema 7. JleTHue uyneca

HcTopust kpacok; 0cCOOEHHOCTb aKBapelbHbIX KPAaCOK; KaK TOTOBUTH OTBAp TPaB; MPUTOTOBJIICHHUE KpacUTENeW M3 OTBApOB TPaB; TEXHOJOTHS MOTyYEHUS
aKBapeIbHbIX KPACOK.

[TonsTHe o KaTanu3aTopax ¥ MHTMOUTOPAX; OMBIT 110 TOPEHUIO caxapa B MPUCYTCTBUHU TaOAYHOTO MEUIa; OMBIT MO MOJyYEeHUIO0 HHIHOUTOpa U3 cTedmeil u
JUCTHhEB KapTodens (MOMUA0POB, MaKa, THICSYETMCTHUKA, aJITes JIEKapCTBEHHOT0, YUCTOTENA); OMBIT 10 CHATHIO P>KaBYMHBI C JKEJIE3HOT0 MpeaMeTa U
MPEIOTBPALLEHHUE €T0 PKABICHHS C TOMOIIBIO MOJYYEHHOTO pacTBOPA.

JleMoHcTpanuu:

- OIIBIT IO TOPEHUIO caxapa B MPUCYTCTBHH Ta0AYHOTO ITeTLIa;

- OIIBIT I10 TIOJYYEHHUIO HHTHOUTOpA U3 CTeOJIel U JTUCTheB KapTodens (IOMUI0POB, MaKa, ThHICSUCITMCTHHUKA, aITesl JICKAPCTBEHHOTO, YUCTOTENA); - OIBIT 10
CHATHUIO p)KaB‘II/IHBI C XKCJIC3HOI'O Hpe;[MeTa n HpeI[OTBpaH_IeHI/Ie cro p)I(aBJIeHI/IH C IIOMOIIIBIO HO.Hy‘-IeHHOI‘O paCTBopa.

JIabopaTopHbIE ONBITHL:

- OIBIT 110 MIPUTOTOBJICHUIO KPACHOTO Kpacuteds (cTedelt 38epo00si, KOpHEW KOHCKOTO IIaBes);

- OTIBIT 110 MPUTOTOBJICHUIO JKEITOTO KpacuTens (cTeOel U TMCThEeB YHCTOTENA);

- OTIBIT IO TIPUTOTOBIICHUIO 3€JICHOTO KPACUTENS U3 JIMCTHEB TPHIIMCTHUKA, JTUCTHEB U CTEOIEH MaH)KETKH);

- OTIBIT TIO TMPUTOTOBJICHUIO CHHETO KPACHTEJIS U3 [[BETOB KXUMOJIOCTH (KOpPHEH NTHYbEH TPEUYMIIKH); - ONBIT MO0 MPUTOTOBICHUIO KOPHYHEBOTO KPACUTEIS
(menmyxu permgaToro jyka); MccaenoBaTeibcKue U MPOEKTHBIE PaOOTHI:

- I3TOTOBJICHUE AKBAPEIBHBIX KPACOK;

- OKpalIMBaHUE TKaHEW;
Urpa — kBect «IlyTenecTBre B cTpaHy XUMHIO»
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Tema 8. Ciiagkue yyaeca Ha KyxHe

3HaueHue MOKEHOTO caxapa B OBITY; 3HAKOMCTBO C MOHSTHSIMH YTJIEBOJBI, CaXapo3bl, TIIIOK03a (BUHOTPATHBINA caxap), Ppykro3a (GpyKTOBBIA caxap; Kak
MOJTYy4al0T UCKYCCTBEHHBIM ME]I.

3HAKOMCTBO C KpaxMajoM; MOJIydeHre Kpaxmaia u3 KapTodens; kauecTBeHHas peakius Ha KpaxMmaln ¢ HoaoMm; ['oToBuM

JIOMAITHHE JICICHITBI

Omnpenenenue rIrOKO3bI B oBomax u ¢ppykrax [louemy

Hecrnenble S0JI0KH KHCIIbIe?

[Tomyuenune kpaxmasa ¥ OMBITHI C HUM

CoenoOnblii ket JlabopaTropHbie

OTIBITBI:

- OIIBIT MO MOTYYCHHIO KEHOTO caxapa WA KapaMelH;

- OIIBIT MO MOTYYCHHUIO KpaxMaa U3 KapTodens;

- KaueCTBEHHAas peakIus Ha Kpaxmall ¢ HoaoM;

- OIBIT O PA3NIOKEHUIO KpaxMaja CIIIOHOH (Tepuoauyeckas mpoBepka HoaoMm);
HccnenoBaTenbckue U IPOEKTHBIE PAOOTHI:

- OTIPEJICIICHUE COJICPIKAHMS TIIFOKO3bI B COKaX pa3IMuHbIX oBoIlek u ppykToB. Tema 9. Uyneca UnTepHeTa

Pabora npoBoauTcs B kabuHeTe HHPOPMATUKHU. Y4Yalrecs 3apaHee BBIOMPAOT TEMBI, 10 KOTOPHIM MTOATOTOBST YCTHBIN JOK/IA] MU IPUTOTOBST
KOMIIbIOTEPHYO Ipe3eHTanuo. Ha naHHOM 3aHsATHH coOMpaeTcs HeoOXxoaumast HH(GOpMaLUs: TEOPHsl, SKCIIEPUMEHT, KApTUHKH, BUJIE0 ONBITHI U T.1. COop
uHOpMaLUY AT CO3JJaHUs IPOEKTOB Ha TeMbl «[laryOHoe BIUsHIE YUIICOB Ha 37J0POBbE YeIoBeKay, «O Mmojb3e U Bpeie MOPOKEHOTo», «O monb3e u
BpeJie moKoanay, «Vctopus xeBaTeabHON pe3nHKn», «KeBaTenpHas pe3nHKa: 6ea il TPeHUHT AJ1s 3y00B?», « BiusHue raaupoBaHHBIX HAIIUTKOB Ha
310pOBbE uenoBekay, «llone3nsie cBoiicTBa yas». Tema 10. UccienoBarenbekne yyaeca lIpakTukym - ucciaenoanue «Yumncen.

Beictymienue yuenuka ¢ gokiaanom «llaryGHoe BIMsHUE YUIICOB HA YEIOBEKAY.
Pabora B rpynnax. ns uccnenoBanus Oepercst He MeHe 3 pa3HbIX YIaKOBOK YMIICOB (JIydIlle, €CIH JI€TH MPUHECYT X caMH). Bce pe3ynbraTsl 3aHOCATCS B
Tabauy. Onpenensercss 00bEKT U MPEIMET UCCIIEJOBAHUS.
OmpiT 1. Pabora ¢ aTHKeTKaMu
OmnpiT 2. U3ydyenue pU3nuecKux CBOWCTB YUIICOB:
+  JIOMKOCTb,
*  pacTBOpPEHHE B BOJE,
+  HaJaBIUBaHHE OyMa)kKHOU candeTkoil 1uIs onpeeneHus KoJIu4ecTBa )upa 0  BKYCOBBIE Ka4eCTBa.
Omnpit 3. 'opeHne YUIICOB.
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OmnwbiT 4. [TpoBepka Ha Han4Kre Kpaxmania. OnbIT IPOBOAMUTCS C TOMOIIBIO CIIUPTOBOrO pacTBOpa HoAa. Y UEHUKU CPAaBHUBAIOT MHTEHCUBHOCTh OKPAIIMBAHMUS.
OmnpbIT 5. PacTBOpeHUE YUIICOB B KUCIIOTE U LIETOYH.
IIpakTukym - ucciieioBanue «MoOpoOKEHOE

BricTynnenue yuenuka c qokiagom «O 1mosib3e ¥ Bpeae MOPOKEHOT 0.

Pabota B rpynmax. [[ns nccnenoBanust 6epeTcst He MEHE 3 pa3HBIX BHIAOB MOPOXKEHOTO. Bece pe3ynbTaThl aHaJOTHYHO 3aHOCATCA B Tabnuily. Onpenensercs
OOBEKT U MPEAMET UCCIICIOBAHUSI.

Omnpit 1. Pabota ¢ 3THKETKaMI

OmpiT 2. 3yuenne GpU3NIECKUX CBOMCTB MOPOKEHOTO.

VYyamuecss MOTYT CaMU TPEJUIOKHUTh SKCIICPUMEHT.

Omnpit 3. KcaHTONpOTENMHOBAs PEAKIIMS.

B nmpo6upky nmomeniaoT MOpoKeHoe, 100aBIAIOT a30THYIO KUCIIOTY U HarpeBatoT. [losiBieHne )KenToro oOKpamMBaHus oKa3blBaeT Hanuyue Oeska (Hajaudue
apoOMaTHYECKUX aMUHOKHCIIOT).

OmnpiT 4. OGHapy>KEHHE YTIEBOIOB.

B npo6upky momMemaroT MOpoKeHOe, 100aBISI0T 1 M. THAPOKCHAA HATPUS U HECKOJIbKO Kanenb cyibdara menu (I1), nepememmBarot. [TosiBnenune
SIPKOCUHETO OKpaIIBaHUs CBUIETEIbCTBYET O HATMUUU MHOTOATOMHBIX criupToB. [lonydeHHsbIil pacTBop HarpeBatoT Ha criupToBke. ['uapoxcua meau (1)
P 9TOM BOCCTaHaBimBaeTcs 10 opamxkeBoro CuOH, koTopsrii 3arem pazmaraercst 1o Cu20 kpacHoro 1Bera. B xozae peakiimu MoKeT 00pa3oBaTbes U Meb
(«MezTHOE 3epKaIIon).

[IpakTukym - uccnenoanue «Ilokonam

BeicTynnenue yuenuka c qoxiagoM «O 1mosb3e ¥ Bpeae MOoKoJIaiay.
Pabota B rpynmax. [[ns uccnenoBanusi 6epercss He MeHE 3 pa3HBIX BHJIOB IIOKOJIAa. Bee pe3ynpTaThl aHAIOTMYHO 3aHOCATCS B Tabmuity. Onpenensercs
OOBEKT U MPEAMET HCCIIeIOBAHMUS.
Ompit 1. Pabora ¢ aTHKETKAMEI
OmpiT 2. 3yuenne GpU3NIECKUX CBOMCTB IIOKOJIAIA.
« llBer, 3amax, BKycC, JOMKOCTb, pACTBOPUMOCTb B BOJE
«  OOHapyXeHHe )KUPOB — pa3MHHAEM ILIOKOJIa/l Ha OyMa)XHOH caideTke, HaTM4YKe )KUPHOTO MSITHA YKA3bIBACT HA HAJTMUUE HETIPEACIIbHBIX JKUPOB.
OmnpiT 3. OGHapyKeHHE B IIOKOJIA/IE YTJIEBOIOB.
Haceimaem B mpoOupKy TEPTHIA MIOKOJIa U MPUIIMBAeM BOJbL. BeTpsixuBaeM cofep:KuMoe MpoOupKU HECKOIBKO pa3 U ¢puibTpyeMm. JlobasmsieM K puibTpary
1 mu1 eaxoro Hatpa NaOH u 2-3 xannu pactBopa cyibdara meau(Il) CuSO4. BerpsixuBaem npooupky. IosiBrsieTcst spko-cuHee OKpalirBaHue.
Takyto peakuuio 1aét caxaposa, IpeACTaBIIoNas cOO0 MHOTOaTOMHBIN cUpT. OMBIT
4. KcaHTONpOTEHMHOBAs PEAKIIHS.
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Hacemaem B mpoOupky TEPTHIN MIOKOJIAT U IPHIIMBAeM 2-3 MII BOJIbl. BCTpsixuBaem coziepKuMoe MpOOMPKH HECKOIBKO pa3 u ¢puibTpyem. [IpunmBaem k
¢unbTpary, codno1as OCTOPOKHOCTh, KOHIIEHTPUPOBaHHYIO a30THYI0 kucinoty HNOs. HarpeBaem nonyuennyto cmecs. Habmonaem xénrtoe
OKpaIllMBaHUE, EPEXOISIIEe B OPAaHKEBO-KENTOE MPU J00aBIeHIH 25%-HOTr0 pacTBOpa aMMHaka. Takyo peakiuio JalT OCTaTKA apOMAaTHYECKUX
aMHMHOKHCIIOT, BXOZSIIUE B cOCTaB OenKoB mokoaza. [IpakTukyM - uccaenoBanue «KepaTeabHasi pe3HHKa»

BricTynienue yueHUkoB ¢ noknanamu: «cropust skeBaTebHON PE3UHKNY, « KeBaTenbHas pe3uHKa: 0ea Wik TpeHuHr 11t 3y0oB?» Pabota
B IpyIIax.
Omnpit 1. PaboTa ¢ 3TUKETKaMH.
OmpiT 2. 3yuenne GpU3N4IeCKuX CBOMCTR:
« TIpoBepka Ha pacTSHKUMOCTD. JKeBaTenbHYI0 PE3UHKY HEOOXOMMO XOPOIIO Pa3KeBaTh, 3aT€M MAaKCUMAIbHO PACTSIHYTh U U3MEPUTh JTHHEUKOM.
« IIpoBepka Ha TOITOBPEMEHHOCTh BKyca. B rpyrmme yueHUKu OJHOBPEMEHHO HAUMHAIOT KEBATh pPa3HbIC JKEBATEIbHbIC PE3UHKH, U 3aCEKAIOT BPEMsI
MOKa BKYC HE MPOMET.
OmnpiT 3. Hanuune kpacuTenei.
J’KeBaTenbHy10 pe3UHKY Hape3aloT KyCOUYKaMH M OMyCKatoT B Boay. [lepememmBator. [Ipu Hanuuuu kpacurtesne, Boga OKpaluBaeTCs.
OnbIT 4. Onipenenenre Kuca0THOCTH.
B npoOupku u3 onbiTa 3 MOMENIAIOT YHUBEPCAIbHYIO HHIUKATOPHYI0 OyMaxky. [1o pesynbraram okpammBaHus onpeaenstor cpeny. OnbIt
5. O6HapyXeHUe OICTACTUTEICH.
B npoOupky nomemaroT nope3aHHylo *KeBaTelbHYI0 Pe3UHKY U MpHIuBatoT 5 Mit 96 % stunosoro cniupta. [IpoOupKy 3akpbIBatoT NpoOKOM 1 HHTEHCUBHO
BCTPSIXUBAIOT B TeueHHe | MUH. 3aTeM cMech QUIBTPYIOT U B (PUIBTpATE OMPEACIISIOT MPUCYTCTBUE TOCIACTUTENEH (caxapo3bl, copOrTa, KCUIINTA,
MaHHUTA), ABJSAIOLUXCS MHOTOaTOMHBIMU criupTaMmH. JlJis aToro k pactBopy npuinsaroT 1 mu pactBopa NaOH u 1-2 kannu pactBopa CuSO4. Cmech
B30anThIBaOT. [losBIIsIETCS XapakTepHOE IPKO-CUHEE OKpaIllliBaHUe (Ka4eCTBEHHAs PEaKIisl HA MHOTOATOMHEBIE CIIUPTHI). Moaynbh « XUMUs HATUTKOBY
TalHbBI BOJLI.

Camoe HeoOBIKHOBEHHOE BEIIECTBO — BoAa. Bo/ma — ocHOBa KM3HU. AHOMAJIUM U TallHBI BO/BL. M3ydeHune BOIbI AMOHCKUM YYeHBIM MacapyOMOTO: yMEHHUE
BOJIBI CITYINIATh MY3bIKY, TOOpBIE CITIOBA M MOJIUTBBI, yMEHHE OTPUIIATEIILHO pEarupoBaTh Ha 3arpsI3HEHUSI, CKBEPHOCIOBHUS, KOMITBIOTEPHI U MOOMIIHHBIC
tenedonsl. JKubast u MmeptBas Boaa. ( [Ipesenranus «Bomay)

IIpakTuKyM HccaenoBanme «l a3upoBaHHBIC HAITMTKIY

BricTynienue yueHuka ¢ 1okiaanaoM «BivsHue ra3upoBaHHBIX HAITUTKOB Ha 3/I0POBHE UYETTOBEKa»

Pabota B rpynmax. [{ns uccienoBanust 6epeTcst He MeHe 3 pa3HBIX BUIO0B MOPOKEHOTO0. Bce pe3ybTaThl aHAJIOTHYHO 3aHOCSTCS B TAOJHITY.
OmnmiT 1. Pabora ¢ 3THKETKAMH

OmnpiT 2. OGHapyKeHHE caxapa BhIIIAPUBAHUEM.

OnbiT 3. Onpenenenre KuCaI0THOCTH.
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OmpenenseM ¢ MOMOIIBI0 YHUBEPCATLHON HHIUKATOPHOU OyMakku. OmbIT
4. OnbIT ¢ KypHUHBIM MSICOM.
[IpakTukym uccaenoBanue «Yan»

BricTtymenue yuamumxcs ¢ gokinagom «llosie3nbie cBoMCTBA Yas»:

Omnpit 1. PaccmaTprBaHue YauHOK.

OmnpIT 2. BriusiHME KUCIOTHI U 1IEJI0YX HA 3aBapEHHBIN yail.

[IpakTukym ncciegoBanne «MoJIOKO»

Ompit 1. PaGoTa B rpynme ¢ stuketkamu: 1Becensiit Motounuk 2.Cemenuinna3.3oppkuHo4. IIpocTokBaImmHo
MOJIOKOKKAJDKNPHOCTBCOCTABYTJIEBOABDKMPBIBEJIK

OmnbiT 2. Onpenenenre BKyca MOJIOKA.

OmnbiT 3. Onpenenenre nBeTa MOJIOKa.

Omnpit 4. OnpenienieHre KOHCUCTEHIIMY MOJIOKA.

OmpiT 5. OnpeziesieHne KUCIOTHOCTH MOJIOKA. Y HUBEPCATbHBIM HHAUKATOPOM.

OmpiT 6. Onpeenenue 6enka B Mostoke. KcaHTonmpoTenHoBast peakius.

OmeiT 7. Onipenenenue 0enka B MOJIoKe. buyperoBast peakiiusi.

OmnpiT 8. Omnpenenenue cosbl B MoJioke. J[o0aBisieM CONSHYIO KHCIIOTY.

OmnsIt 9. Onpenenenne kpaxmaina B Mojioke. C MOMOILBIO CIUPTOBOIO pacTBOpa Hoaa
Moayne «Moronue cpeacTBa uisl NOCYAbDy

IIpaxTukym uccienoanue «Moronme cpecTsa s IOCY AbD».
Pabora ¢ 3TUKETKOM.
OmnbiT 1. Onpenenenre KucaoTHOCTH.
OmnbiT 2. Onipenenenrne MbUTKOCTH.
OmnpiT 3. CMBIBaEMOCTh CO CTaKaHa.
3aHdarue - urpa « MpUIbHBIE TTY3bIPH»
KoHkypcst:

«  Kro Hagyer camblii 601b110H MY3BIpB,

*  KTO HaJyeT MHOI'O MAJICHbKUX ITy3bIper

«  Yeit my3bIpb J0JT0 HE JOMHETD

3aHuMaTe/ibHbIE ONBITHI HA KYXHE

Jomamnue aenennbl. Kynunapus - ysnekarenbHoe 3ansTue. Ceifuac cienaem J10MaliHue JeICHIIbL.
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JI1s1 5TOTO HY»KHO IPUTOTOBUTH CTAKaH C TEIUIOW BOJIOM, B KOTOPOM PACTBOPUTH CTOJIBKO CaXapHOTr0 MECKa, CKOJIBKO MOXKET PACTBOPUTHCS. 3aT€M BO3bMUTE
COJIOMMHKY JUIsl KOKTEWUJIS, IPUBSKUTE K HEM YUCTYIO HUTKY, 3aKPEMHUB HA €€ KOHIE MAJIEHbKUH KyCOUEK MAaKapoH (JIydIlle BCEro UCIOJIb30BaTh MEJIKHE
MaKapOHHBbIE U37enus). Tenepb oCTaloCh MOJIOKUTH COJIOMUHKY CBEPXY CTaKaHa, MONEPEK, a KOHEL HUTKU C MAaKapOHUHOM OIyCTUTh B CaXxapHBI pacTBop.
U nabpatscs Teprnenus.Koraa Bosa U3 crakaHa HAYHET UCTIAPATHCS, MOJIEKYJIbI caxapa HAYHYT CONMKAThCA U CIaJIKHe KPUCTAUIBI CTAHYT OCeIaTh Ha
HUTKE U Ha MaKapOHHUHE, TPUHUMAsI IPUUYAJIMBbIe POPMBL. ITH ke JIeeHIbI OyayT ropas/io BKyCHee, eClid K CaxapHOMY pacTBOPY J0OAaBUTH CUPON OT
BapeHbs. Torna moxyyarcs JIEIEHLBI C pa3HbIM BKYCOM: BULIIHEBBIE, YEPHOCMOPOANHOBBIE U .

"Kapennbiii'' caxap

Bo3bpmuTe 1Ba Kycouka caxapa-paduHana. CMOYHTE UX HECKOJIBKUMH KaIlJIsIMU BOJIbI, YTOOBI OH CTaJl BIAXKHBIM, ITOJIOKUTE B JIOKKY U3 HEPIKABEIOILEH
CTaJIi ¥ HarpeBaiTe ee HECKOJIBbKO MUHYT HaJ ra3oM, I10Ka caxap He pacTaeT u He noxenreer. He gaiite emy noaropers.Kak Tosbko caxap npeBpaTHTCS B
KEJITOBATYIO KUAKOCTb, BBUICHTE COAEPHKUMOE JOKKH Ha OO 111 HEOOIBIINMH KATUISIMH.

ITouemy Hecmesble AI0JOKH KHCJIbIE?

Hecnenple s10:10k1 coaepKaT MHOTO Kpaxmalia ¥ He COIeprKaT caxapa.

Kpaxman - BemectBo Hecnankoe. Kak y3HaTh, 4TO B IPOIYKTE COEPKUTCS Kpaxman?CaenaiTe HeKpenkui pacTBop Hoaa. KanmHuTe UM B TOPCTKY MYKH,
KpaxMmasia, Ha KyCO4eK ChIporo kapTogens, Ha JOJIbKy Hecnenoro s16yoka. [TosBuBIIascst CHHSAS OKpacka OKa3bIBAaET, YTO BO BCEX ATHUX MPOIYKTAX
cozepkutcst Kpaxmai.lloBTopuTe ombIT ¢ s10JI0KOM, KOTJIa OHO MOJTHOCTBIO co3peeT. M Bac, HaBepHOE, yIMBUT, YTO Kpaxmaia B S0JI0Ke BBl yXKe HE HaleTe.
3aro Tenepp B HEM MOSBUIICS caxap. 3HAUUT, CO3PEBAHUE IIOIOB - 3TO XMMUYECKHI MpoLiecC IPEBPALCHNs] Kpaxmalla B caxap.

Cpeno0HbBIH KiIel

Bamemy pebeHky st moesiok moHaaoOuscs kie, a 6aHouka ¢ KiieeM okazanachk mycroi? He Toponurech B MarasuH 3a mokynkoi. CBapuTe ero camu.
Caapure eMy HEOOJBIIYIO MTOPLHUIO TYCTOTO KUCEIs, MOKa3bIBasi €My KaX bl U3 ATAIOB nporecca. J{ist Tex, KTo He 3HAaeT: B KUISAIIUI COK (MIIH B BOAY C
BapEeHbEM) HYKHO BJIMTb, TIIATEIHHO NIEpPEMEIINBAsi, PACTBOP KpaxMmalia, pa3BeCHHOTO B HEOOIBIIOM KOJUYECTBE XOJIO0JHON BOBI, M JOBECTH /10 KUIICHHUSL.
Jlymaro, peOeHOK OyJeT yAUBIIEeH, YTO 3TOT KJIEH-KUCEIh MOXKHO €CTh JIOKKOM, 8 MOKHO M CKJICHBATh UM ITOJICJIKH.

KpaTtkoe onucanne 10KymMeHTa:

[TpakTHyeckn Kaxablii peOCHOK C MHTEPECOM BCTPEUAETCS C HOBBIM MPEAMETOM — XUMUEH, MPEBKyIIasi 3HAKOMCTBO C HayKo# uynec. M aTo oTHomeHHe
CTAHOBUTCSI OCHOBOM JIJIs1 IO3HAHUS OKPY>KAIOLIET0 MUpA.

He yBnekasichb BBICOKUMHU TEOpHUSIMHU, aOCONIOTHBIMU TMOHATHUAMU U MOJEISAMH, 0e3 Meperpysku, Kypc «JlabopaTopusi XUMHUYECKUX SKCIIEPUMEHTOB)
[I03BOJISIET 3aHUMATEIbHO U HEHABSI3YMBO BHEJIPUTH B CO3HAHUE YUAIIUXCS MPEICTABICHUS O BO3MOXHOCTSAX 3TOM HAYKH, €€ JOCTYITHOCTH U 3HAYMMOCTH
JUTSL HUX.

B otnnuue ot 1pyrux nompoOHbBIX KypcoB, Kype «JlabopaTtopusi XUMUYECKHUX SKCIIEPUMEHTOB» CTAaBHT 3a7jaueii (OPMHPOBAHUS CHCTEMbI XUMUYECKUX
MOHATHUH, 3HAHUH U YMEHUI, paHHETro U3y4eHHs OCHOB XUMHH. [Ipeaaraemplii Kypc OpMEHTHPOBaH HA 3HAKOMCTBO U OOBSICHEHNE XMMUYECKHUX SIBICHUH,
4acTO BCTPEYAIOIIUXCs B OBITY, CBOICTB BEIIECTB, KOTOPBIE CTOSAT JJOMa Ha TMOJKaxX U B anTeuyke. XUMUYECKHUE TEPMUHBI U TOHITHS BBOJSATCS IO MEpe
HE00X0UMOCTH OOBSCHUTH TO WK HHOE SIBJICHUE.
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