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PABOYAS ITPOT PAMMA BHEYPOUYHOM JIEATEJIBHOCTH ECTECTBEHHO-HAYYHOM HAITPABJIEHHOCTH
10 XM C UCITOJIbB3OBAHNEM OBOPYJIOBAHUA LIEHTPA «TOUKA POCTA»

«YIAMBUTEJIbHAS XUMUS »

Vuurens xumun 3agoBckoii A.A.
MyHUIIMTTaTBEHOTO OI0/KETHOTO 00111€00pa30BaTEIbHOTO YUPEKACHUS
«Hapmonckas cpennsisi o0ieoOpa3zoBarenbHas mkosay JIaumeBckoro MyHUIMITAIBHOTO pailoHa
Pecny6nuku Tarapcran

Bospact oby4atomuxcs: 14-17 ner
Cpok peanuzanuu : 1 rog



IHosicHuTeIbHASA 32l CKA
JlononHHUTENbHAS TTpOrpaMMa OO0IIEepa3BUBAIOIIETO Kypca  «YIMBHUTENBbHAs XUMHS»  COCTaBJICHAa B COOTBETCTBUU C TPEOOBAHHSIMHU
denepanbHOr0 rocy1apCTBEHHOI0 00pa30BaTENBFHOIO CTaHAapTa 001Iero 00pa3oBaHusl BTOPOTO MOKOJICHHS:
1. [IpumepHasi ocHOBHasi 0Opa3oBaTelibHasl MPOrpaMMa OCHOBHOTI'O 001Iero oopazoBaHust (ogoOpeHa perieHueM QeaepaabHOTo yuyeOHo-
METOAMYECKOro 00beIMHeHHUS 110 001IeMy 00pa3oBaHuto (mpoTokosn oT 28 uroHs 2016 r. Ne 2/16-3) — fgosreestr.ru;
2. TIucemo Muno6pnayku ot 28.10.2015 . Ne 08-1786 «O pabouux nmporpamMmax y4eOHBIX PEIMETOBY;
3. TIucemo MunoOpHayku ot 12.05.2011 r. Ne 03-2960 «O06 opranuzanuu BHEYPOUHOU ACSITEITLHOCTI.
JlaHHas TporpamMma siBIISIETCSI IPOTPaMMO OOIIEHHTEIUICKTYaIbHOW HAIIPaBIeHHOCTH. [IporpaMma rmoctpoeHa Ha CIeAYIOIUX MPUHITUIAX
- [IpuHIMT HAyYHOCTH (3HAHKSI OCHOBAHBI HA 0O BEKTUBHBIX HAYYHBIX (paKTax).
- ITlpuHIHMII MOCIIEAOBATEILHOCTH U CUCTEMATUYHOCTH (00YyYEHHE OT MPOCTOTO K CIIOXKHOMY, «OT HE3HAHHS K 3HAHHIO, OT HEYMEHHS K
YMEHUIOR).
- [IpuHIMT HAMIATHOCTH (OCYIIECTBICHUE CBS3U MEXK Ty KOHKPETHBIM U a0CTPAKTHBIM).
- [IpuHIMT OCMBICIIEHHOCTH (TIEPEHOC MMEIOIIUXCS 3HAHUI B HOBYIO CUTYAIIHIO ).
- [IpyHIIMT CO3HATETLHOCTH M AaKTUBHOCTH (TIPUMECHEHHE 3HAHUHN HA TIPAKTHKE).

AKTYyaJIbHOCTH NPOrpaMMbl OOYCJIOBJIEHA TEM, YTO B OOYyYCHHH XMMHH OOJBLIOE 3HAYCHHE MMEET 3KCIIEPHUMEHT. TOJIbKO OCYIIECTBIISS
XMMUYECKUH SKCIEPUMEHT, MOKHO MPOBEPUTH TOCTOBEPHOCTH TPOTHO30B, CHIEIaHHBIX Ha OCHOBaHUM TeOpHH. B mporecce sKcepruMeHTanbHON padoTh
ydaiuecss MpruoOpeTaroT OMBIT MO3HAHUS PEATbHOCTH, SBIISIONIMKCS Ba)KHBIM 3TarnoM (QOpMUpPOBaHMS y HUX YOEKAEHWH, KOTOpbIe, B CBOIO OYepellb
COCTAaBJISIFOT OCHOBY HAyYHOTO MUPOBO33peHust. BO3MOXHO, YTO MPOCHYBIIUIICS HHTEPEC K XUMUHU MOXKET IepepacT B Oyaymryto mpodeccuto.

IMenarornyeckasi mejieco000Pa3HOCTh 3aKIHOYACTCS B TOM, YTO 0a30BbIi KypC MIKOJIBHOHN MPOrpaMMbl MPEAyCMAaTPUBACT MPAKTUYCCKUC
paboThl, HO WX SBHO HEIOCTATOYHO, YTOOBI 3aMHTEPECOBATH YUAIIMXCS B CAMOCTOSTEIHPHOM IMPUOOPETEHWH TCOPETHYSCKUX 3HAHWUU W
MPAKTUYECKUX YMEHUW W HABBIKOB. [[1s1 3TOro B Kypc «YIUBUTENbHAs XUMUS» BKIIOUEHBI Hauboliee SipKUe, HATJISIIHBIE, WHTPUTYIOIINE
AKCIIEPUMEHTEHI, CIIOCOOHBIC YBJICUb U 3aMHTEPECOBATh YYANTUXCS MPAKTHYESCKONH HAyKOW XuMued. B paMkax HallMOHAILHOTO IMPOCKTA
«O06pa3oBaHKe» CO3JaHUE LEHTPA €CTECTBEHHO-HAYYHON HampaBiIeHHOCTH «Todka pocTa» MO3BOJUIO BHEAPUTH B MPOrpaMMy HUGPOBYIO
1abopaTopui0 M KaYeCTBEHHO M3MEHHTH IMpolecc oOydeHus XUMuH. KOJIWYeCTBEHHBIE IKCIEPUMEHTHI TO3BOJAT MOJMydYaTh JOCTOBEPHYIO
MH(OPMAIIHIO O TPOTEKAHUH TeX HIJIM MHBIX XUMUYECKUX MPOIeccax, O CBOMCTBAX BEIIECTB. YueOHBIN SKCIIEPUMEHT MO XMMHH, IPOBOIMMbII Ha
TPaAUIIMOHHOM 000pyZOBaHUM 03 NpUMeHeHHsI MU(POBBIX JTa0OpaTOpHii, HE MOXKET MO3BOJIUTH B IOJIHOW MEpe PEelIuTh BCE 33Jadd B COBPEMEHHOM
mkosie. [{udpoBas mabopaTopusi MOJHOCTHIO MEHSET METOIAMKY U COJCP)KAHHUE SKCIICPUMEHTAIbHOW JIEATSIIBHOCTH M PEINAeT BBIIICIICPSUNCIICHHBIC
npobnembl. Iupokuii CIEKTp JaTYMKOB MO3BOJISIOT YYAIIMMCSl 3HAKOMHUTBCS C IMapaMeTpamMy (PU3NYecKOro SKCIEPUMEHTa HE TOJILKO Ha Ka4eCTBEHHOM

YPOBHE, HO U Ha KOJIMYCCTBCHHOM. HI/I(l)pOBaH na6opaT0pI/I;1 IIO3BOJIICT BECTHU ,Z[J'II/ITGJ'IBHLIfI SKCIICPUMCHT HaXXC B OTCYTCTBHUU ISKCIICPUMCHTATOpA, a
gacToTa H3MepeHHI>'I HEMOABJIaCTHA YC€JIIOBEYECKOMY BOCIIPUATHUIO.

Ha ocHoBe mosyueHHBIX 3KCIIEPUMEHTANBHBIX JaHHBIX O0y4aeMble CMOTYT CaMOCTOSATENbHO JeaTh BBIBOJBI, 0000IIaTh pe3yibTaThl,
BBISIBJISITH 3aKOHOMEPHOCTH, YTO OHO3HAYHO OyJeT CIOCOOCTBOBATH MOBBIIIEHNIO MOTHBAIIUN 00YUYEHHS IIKOJIHHUKOB.

Ieab nporpamMmei:

- hopMHpOBaHKE Y yUalIUXCs HayYHBIX MPEACTABICHUN O XUMUH B ITOBCETHEBHOM KHU3HM YEJIOBEKa Yepe3 MpoOykKIeHHe HHTepeca U
pa3BuTHEe NPO(HeCcCHOHATBHBIX CKJIOHHOCTEH K MPeIMETy XUMHUS;



- CO3daHHC yCJ'IOBI/Iﬁ AJId pa3BUTUA Y 06yqa101u1/1x051 eCTCCTBeHHO-Hay‘lHOﬁ, HH(l)OpMaL[HOHHOfI T'paMOTHOCTH, q)OpMI/IpOBaHI/ISI KPUTUYCCKOI'O U
Kp€aTUBHOI'O MBIIIJICHHA, COBECPIICHCTBOBAHUA HABBIKOB eCTeCTBGHHO-Hay‘IHOfI HaIpaBJICHHOCTHU, a TAKIKC MMOBBIIICHUA KaUCCTBA 06pa3OBaHI/I$I.

3agaun:
Oo0pa3oBareinbHble:

®  pACIIMPUTH KPYro30p y4alUXCs O MUPE BEILLECTB;

®  HCIIOJIB30BATh TEOPETUUECKUE 3HAHUS 10 XUMUHU HA IIPAKTHKE;

e 00yuUTb TEXHUKE OE30IIaCHOCTH IPH BHIMOIHEHUN XUMUYECKUX PEAKIINI;

e chopMHPOBATh HABBIKU BBIIIOJHEHU IPOEKTOB ¢ ucrnonb3oBanueM KT u nndpoBoro obopynosanus;

® BBISIBUTH TBOPYECKH OJapEHHBIX OOYYAIOUIMXCS U IOMOYb UM TPOSIBUTH CEOsl.
PassuBarompue:

e CcrI0coOCTBOBATh PA3BUTHIO TBOPUECKUX CIIOCOOHOCTEN 00yUarOLINXCS;

e ¢opmupoBath UKT-koMIeTeHTOCTH;
BocnurarejbHbie:

® BOCIHUTATh CAMOCTOSITEILHOCTh IIPH BBIIIOJHEHUU PadoThI;

® BOCIHUTAaTh YYBCTBO B3aMMOIIOMOIIH, KOJJIEKTUBH3Ma, yMEHUE padoTaTh B KOMaH/1€; BOCIIUTATh YyBCTBO JTUYHOU

OTBETCTBEHHOCTH.
CBs3b coiep:kaHusi IPOrpaMMbl BHEYPOUHOI eI TeJIbHOCTH € Y4eOHBIMHU NPeMeTaMu:
Kypc BHEYpOUHOI1 1€ TeTbHOCTH UIEHHO U COJepKATENbHO CBsI3aH ¢ 0a30BbIM KYpCOM XMMMHU U ITO3BOJIET MOAJIEPKUBATh B3aUMOCBSI3b

TEOPUU U NMPAKTUKU, GOPMUPYET YCTONUNBYIO MOTPEOHOCTh NPUMEHSTH MOJy4YE€HHbIE 3HAHNS U HABBIKU B IOBCEAHEBHON KU3HU.
[TporpamMmMa nocTpoeHa Ha OCHOBE MeKIPeIMeTHON MHTerpauuu ¢ pu3nKoi, MaTeMaTuKoi, 6MoI0ruelt 1 IpyruMu eCTeCTBEHHO-HAyYHBIMU
IIpeAMETAMM.
Oco0eHHOCTH pean3aliy NPOrpamMMbl:
Bo3spact o0yuarommxcsi: [IporpamMma oprieHTHpOBaHa HA BOCIUTAHHUKOB B BO3PacTe
13-17 ner 6e3 crenuanbHON NOATOTOBKH.
®opMbl 3aHATHIA: Oece/ibl; JIEKIIUN; CEMUHAPBbI; IPAKTUYECKOE 3aHATHE; XMMUYECKHI SKCIIEPUMEHT; paboTa Ha KOMIIbIOTEPE; IKCKYPCHH;
BBIITOJIHEHUE U 3aIIHUTA IPOEKTOB.
Pexxum npoBenenns: 34 yaca B rof - 1 pa3 B Heaemo. Bee 3aHATHSA 110 BHEYPOUHOM AESITEIBHOCTHA IPOBOASTCS I1OCIJIE BCEX YPOKOB OCHOBHOTO
pacnucaHus, MpOJOHKUTEIIBHOCTh COOTBETCTBYET pekoMeHnanusam CanlluH, T. e. 40 munyT.
MecTo npoBeieHHsA:  3aHATHUA NPOBOAATCA B yueOHOM KabuHere xumuu MBOY «Hapmonckas COLLDy.
3nopoBbecOeperarolias opraHu3ais 00pa3oBaTEIbHOIO MpoIecca MpeanoaraeT UCnoiab30BaHue (GopM U METOJ0B OO0y4YeHUs, aJeKBaTHBIX
BO3PACTHBIM BO3MOXKHOCTSIM IIKOJBbHUKA: IPAKTUYECKHE PaOOThI, SKCIIEPUMEHTHI U OeceIbl.
Buabl nesiTeIbHOCTH: TIPEyCMOTPEHBI TeopeTndeckue (204.) u nmpaktudeckue 3anatus (144.).

IlaanupyeMelie pe3VibTATELL OCBOEHHS 00VYAIOIIMMUCS NPOrPaMMbl (BHeVYeOHOIi) BHEYDOUHOI /1eSITeJLHOCTH



JInYHOCTHBIE pe3yabTaThI:
- 0CO3HABaTh €IMHCTBO U LIEIOCTHOCTh OKPYKAIOIIEro MUPA, BO3MOKHOCTH €0 O3HABAEMOCTH U O0BSICHUIMOCTH Ha OCHOBE IOCTHUIKEHUH
HayKH;
- IIOCTEIIEHHO BBICTPaNBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE: OCO3HABAThH MMOTPEOHOCTh U TOTOBHOCTh K CAaMOOOPa30BaHMIO, B TOM
4lCJIe U B pAMKaxX CaMOCTOSITEIIbHOM JEATENIbHOCTH BHE LIKOJIBI;
- OLICHUBATb )KU3HEHHbIE CUTYAIH C TOUYKH 3pEHHsI 0€3011acHOro 00pasa >KU3HU U COXPAHEHUS 3J0POBbS;
- OLICHUBATh 3KOJIOTMYECKUI PUCK B3aUMOOTHOIIEHUH YEJIOBEKA U TPUPO/IBI.
- (popMHPOBaATh FKOIOIMYECKOE MBIIIIEHNE: YMEHHUE OLICHUBATh CBOIO AEATEIBHOCTD U MOCTYNKH JIPYTUX JHOAEH C TOUKU 3PEHUS COXPAaHEHUS
OKpY’KaloIlle! Cpe/ibl - TapaHTa KU3HU U 0JIaronoay4us JIroaed Ha 3eMile.
MeTanpeaMeTHBIMHU PE3yJIbTaTAMU U3Y4YEHUS Kypca «Y AMBUTENIbHAS XUMUSD» sIBIIsIeTCsS (POPMUPOBAHUE YHUBEPCATIBHBIX YU€OHbBIX AeHCTBUI
(YYD).
PeryasituBubie YY /I:
- CaMOCTOSITEIbHO OOHAPYXHUBATh U (POPMYIMPOBATH YyUEOHYIO MPOOIIEMY, ONPEAEIATH LeNIb YUeOHOH AeATeNbHOCTH;
- BBLABHUraTh BEPCUU pEIIEHUS TPOOJIEMbl, 0CO3HABATh KOHEUHBINH pPe3yJIbTaT, BBIOUPATh U3 MPEUIOKEHHBIX U UCKATh CAMOCTOATEIbHO
CpeACTBa IOCTUKECHUS LEIH;
- OCYIIECTBJIATH LeJIeNoaraHre, BKII0Uas HOCTAaHOBKY HOBBIX L€, peo0pa3oBaHKe IPAKTUUECKON 3a/1a41 B [I03HABATENbHYIO;
- COCTaBJIATh (MHAMBUYaIbHO WU B IPYIIIE) IIaH PELLIEHUS TPOOIIEMBI;
- paboTas 10 MIaHy, CBEPATh CBOU JICHCTBUS C LEJIBIO U, TPU HEOOXOAUMOCTH, UCIIPABIIATH OIIMOKH CAMOCTOSITEIIBHO;
- YYUTHIBaTh Pa3HbIC MHEHUS U CTPEMUTHCS K KOOPAMHAIIMH PA3INYHBIX TIO3ULIUN B COTPYAHUYECTBE;

- B IMAJIOTE C yYUTENIEM COBEPIIIEHCTBOBATH CAMOCTOSITENILHO BEIPA0OTaHHBIE KPUTEPUH OIICHKH.

ITo3naBartenbubie YY/I:
- aHAJU3MPOBATh, CPABHUBATH, KIIACCU(DUITUPOBATH U 00001IaTh (PAKTHI U SIBICHUS. BBISIBIAT IPUYUHBI U CIIEACTBHS IPOCTHIX SBICHUH.
- OCYIIeCTBJSATH CPaBHEHUE, KIIAaCCH(PHKAIINIO, CAMOCTOATEIHHO BEIOMPAst OCHOBAHUS U KPUTEPHH JIJISl YKa3aHHBIX JIOTHYECKUX ONEpaIlnii;
- CTPOMTH JIOTUYECKOE PACCYKICHHE, BKIIOUYAIOIEE YCTAHOBICHUE IPUUNHHO-CIIEACTBEHHBIX CBSA3EH.
- CO31aBaTh CXEMAaTUYECKHE MOJIEIU C BbIJEJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA.
- COCTABJISATH TE€3HCHI, PA3INYHBIC BUJIBI TUIAHOB (IIPOCTHIX, CIIOKHBIX U T.I1.).
- mpeoOpa3oBHIBATH MHGOPMAIIUIO U3 OHOTO BHUJIA B APYTOH (TabIUITY B TEKCT U TIp.).
- yMeTb OMpEJeNATh BO3MOKHBIE ICTOYHIKH HEOOXOAUMBIX CBEACHUIA, IPOM3BOANTH TOUCK HH(OPMALIUY, AaHATTU3UPOBATH U OIICHUBATH €€
JIOCTOBEPHOCT.
- 0000111aTh TOHSTHSI - OCYIIECTBIISATH JOTHYECKYIO OMEPAIIHIO ITePeX0/1a OT MOHATUN C MEHBIIIUM 00bEMOM MOHATUSAM C OOIBIIUM 00bEMOM;
- CTPOHTH JIOTHYECKUE PACCYKAEHHS, BKIIOYAIOIINE YCTAHOBJIEHHE NMPUYMHHO-CIIEJCTBEHHBIX CBA3EHl.
- OOBSICHAITH SIBIICHUS, TTPOIIECCHI, CBS3M M OTHOIIICHUS, BBISIBIISIEMBIE B XOJI€ UCCIIEIOBAHUS, OCYIIECTBIATH BRIOOp Hanboee 3pPeKTUBHBIX
CHO0CO0O0B pelleHus 3a7]a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH.

Kommynukaruusbie YY/I:



- yMeTh (hopMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIMI0, apTyMEHTHPOBATh €€ U KOOPAMHUPOBATH €€ C TIO3ULIMHU NMapTHEPOB B
COTPYZHUYECTBE MPH BBIPAOOTKE OOILEr0o PEIIeHUs] B COBMECTHON JEATEIbHOCTH;

- 0TOOpaXkaTh B peUM COJEpKaHHE COBEPILIAEMBIX JEHCTBUH, KaKk B (hopMe TPOMKOI COIIMATM3UPOBAHHOM peun, Tak U B OpMe BHYTpEHHEH
peun;

- YMETb apr'yMEHTUPOBATh CBOXO TOUKY 3PECHUS;

- YMETb OCYLIECTBIIATh B3aUMHBII KOHTPOJIb U OKA3bIBATh B COTPYAHUYECTBE HEOOXOIMMYIO B3aMOIIOMOIIIb;

- yMeTh paboTaTh B IPYIIIE - yCTAHABIMBATh paboyre OTHOMEHHS, 3()(HEKTUBHO COTPYIHUYAT U CIIOCOOCTBOBATH MPOAYKTUBHON
KOOIIepalyy.

IIpeaMeTHBIMM pe3yabTaTaAMM U3y4YEHUs IIPEIMETA SBIISIOTCS CICAYIOIINE YMEHHUS:

- OCO3HAHHE POJIU BEILIECTB;

- OIIPEACIIATH POJIb PA3JIUYHBIX BEIIECTB B IPUPOE U TEXHUKE;

- OOBSICHATH POJIb BEILIECTB B UX KPYTOBOPOTE;

- PaCCMOTPEHUE XUMHUYECKHUX IPOLIECCOB;

- HCIOJIb30BATh 3HAHUS XMMUU IIPU COOIIOICHUH MTPABUI UCIIOIb30BAHUS OBITOBBIX XMMUYECKUX IPENapaToB;
— pa3nauyath ONnacHble U O€30MacHbIE BELIECTBA;

- IPUBOJIUTH IPUMEPBI XUMUUYECKUX IIPOLIECCOB B IIPUPOJE;

- HaxXOJUTb YEPThI, CBUIETEIILCTBYIOIINE 00 OOIIMX MPU3HAKAX XMMHUYECKUX IIPOLIECCOB U UX Pa3INUMSIX;

- UCII0JIb30BaHUE XUMUYECKUX 3HAHUH B OBITY;

- 00BSICHATH 3HaYECHHUE BEIECTB B XKM3HU U X035IICTBE YellOBEKa;

- OOBSCHATH MHUP C TOYKU 3pEHHSI XUMUH;

- (hopMupoBath npecTaBiaeHus o OyayieM NpodeccuoHaILHOM BhIOOpE.
Kpome Toro, 3aHsiTusi pu3BaHbl NPOOYIUTh Y y4aIIMXCSd MHTEPEC K XMMHUYECKOM HayKe, CTUMYJIMPOBATH JalbHEHIIEEe M3YYEHHE XUMHH.
XuMudeckue 3HaHUsA, CHOPMUPOBAHHBIE HAa 3aHATUAX, MH()OPMAIMOHHAs KyJIbTypa Y4YaIlMXCsl, MOT'YT OBITh MCIIOJIB30BaHbl UMH JUIS
PACKPBITHS PA3JIMYHBIX IPOSBICHUN CBS3H XUMUU C )KU3HBIO.

B nponecce ¢dopMupoBaHHs 3KCHEPUMEHTAIbHBIX YMEHHUW YYEHHMK 0O0ydaercs NpeACTaBJIATh MHGOpMAIMI0 00 HMCCIEeJIOBaHUM B

YETBIPEX BUIAX:

* B BepOaJbHOM: ONMCHIBATH 3KCIEPUMEHT, CO3JaBaTh CIOBECHYIO MOJENb 3KCHEPUMEHTa, (PUKCHpOBaTh BHMMAHHE Ha H3MEPSEMBIX
BEJIMYMHAX, TEPMUHOJIOTHH;

* B TaOJUYHOM: 3aIOJIHATH TAONMIIBI JAHHBIX, JEKAIIMX B OCHOBE MOCTPOEHUsS IpaduKoB (IIPU 3TOM Yy YYalllUXCS BO3HHMKAET MEPBHUYHOE
IpeJCcTaBiIeHne 0 MaciTabax BEJIHYNH);

* B rpaduyeckom: CTpouTh rpaduKu MO TaOIMYHBIM JaHHBIM, YTO AA€T BO3MOXKHOCTH Iepexoa K BBIABMKEHHMIO THIIOTE3 O XapaKTepe
3aBHUCHUMOCTH MEXIYy BeJIMYMHAMH (IIPH 3TOM YUMTEIb MOKa3blBaeT MPEUMYIIECTBO B BHU3YyalH3allMU 3aBHUCHUMOCTEH MEXAy BeIHMYHMHAMH,
HarJsiIHOCTh M MHOTOMEPHOCTB); B BHJAE€ MaTeMaTHMYECKHMX YpaBHEHUH: JaBaThb MaTeMaTHUECKOE OIMCaHHe B3aUMOCBS3HM BEJIWYHH,
MaTeMaTHieckoe 00oO0IIeHue.




[Tepexox OT KaXJI0ro 3Tamna mnpeacTaBieHus] HHPOPMALUK 3aHUMAET JOBOJIBHO OOJIBIION MPOMEXYTOK BpeMeHU. B 7—8 kiaccax 3TOT
Iporecc HeoOX0IuM, HO B CTapIIMX KJaccax MOXKHO ObUIO Obl 3TO BpeMs MOTPaTHTh Ha pelieHue Oojiee BaXKHbIX 3ajad. B 3ToM miiaHe
udpoBeie Ta0OpAaTOPHM CYIIECTBEHHO SKOHOMST BpeMsa. OTO Bpemss MOXHO mnotpatuth corigacHo @®I'OC nHa QopmupoBanue
HCCJIEIOBATEIbCKUX YMEHUH y4alIuXxcs, KOTOPBIEC BBIPAXKAOTCS B CICAYIOIINX IEHCTBUAX:

* OIIpeIeICHNE MTPOOIIEMEI;

* I0CTAaHOBKA UCCJIE0OBATEILCKOM 3a/1a4H;

* [UIAHUPOBAHUE PEIICHNUS 3a/1a4U;

* IOCTPOCHUE MOJECIIEH;

* BBIJIBU)KEHUE TUIIOTES;

* SKCIIEpUMEHTAJIbHASI IPOBEPKA FMIIOTE3;

* AHAJIU3 IaHHBIX KCIIEPUMEHTOB WJIM HAOJIIOCHHI;

* (popmynrpoBaHUE BHIBOJIOB

OcHoBaHMeM VISl BbleJIeHUsI TPeOOBAHMIT K YPOBHIO MOATOTOBKHM OOYyJarolMXcs BHICTYIIAeT OCHOBHAsi 0Opa3oBaTelbHas Iporpamma
MBOY «Hapmonckas COIL».

Cnoco0bl onpenesieHus1 pe3yJIbTATHBHOCTH:

- Hauanonotit konmpons (cenmadps) B BUJIe BU3yaJIbHOTO HAOJIO/IEHUS TI€/1arora 3a COOJII0/IEHUEM BOCIIMTAHHUKAMU TEXHUKU
0€3011aCHOCTH, MIOBEACHUEM NIPH paboTe ¢ MOCIEAYIOIIUM 00CYKIEHUEM;

- Tekywuit konmpono (6 meuenue 6cezo yuedoHo20 200a) B BUJIe BU3yaIbHOT'O HAOIIOIEHHUS [1€/1arora 3a MPOoIeCCOM BBIMOIHEHUS
y4aluMUCs MPaKTHUECKUX paboT, IPOEKTOB, MHIMBUAYABLHBIX 3a/laHUH, y4acTUs B IPeIMETHOMN HeJleNie €CTECTBO3HAHMS,

- IIpomesicymounwtit Konmpons (memamuyecKkuii) B BUJE NIPEIMETHON AMArHOCTUKU 3HAHUS IE€TbMHU ITPOUIEHHBIX TEM;

- Hmozoewtit Konmpons (anpeny -mait) B BUJE W3YUYCHUS U aHAIU3a MPOJYKTOB TPpyJa ydaluxcs (IIPOEKTOB; COOOUIEHUH, pedeparoB),
npolecca OpraHu3ay padoThl Hajl MPOAYKTOM U IMHAMHMKH JIMYHOCTHBIX U3MEHEHHH.

®opmbl y4éTa 3HAHUH, YMEHUH IPH peau3aliy NPOrpaMmabl.

- Ormpoc;

- OO6cyxnenue;

- CamocrosTenbHas paborta;

- TectupoBanue;

- [Tpe3enTanus u 3amuTa TBOPYECKON pabOoThI (TPOEKTHI U JIp. ).
B xon1ie yue6HOro roga o0y4aromuiics J0KEH BBIIIOJIHUTD U 3aIIUTUTh MTPOEKT.



TemMaTnyecKkuil NJIAH JIONOJHUTEJILHOMN NPOrpaMMbl 00IIEPAZBUBAIONIETO0 KYPCA «YIUBUTEIbHAS XUMHUA»

Ne /i Haspanue pasgena TeMa 3aHATHA Bcero Ipak-
Teopus
4acoB THKA
Paznen 1. BeoaHoe 3aHsTHE. 1
Beenenue. (24.)
1 2
MecTo XUMHUH B €CTECTBO3ZHAHUHT 1
Paznmen 2. Bemectra. [Iprembl 00OpaliieHus ¢ BEIECTBAMH. 1
JKCMepUMEHTATbHBIE OCHOBBI XHMMM.
(84.)
[IpaBuna 6e30macHO pabOTHI IpH 1
[IPOBEICHUH YKCIIEpUMEHTa. T eXHUKa
mabopaTopHBIX padoT.
HarpeBaTenbHble TPUOOPHI.
UYucThle BeliecTBa, 0c000 YyuCThIe BeniecTra. [Ipumecu. Cmecu. 8 1
2
MeToIpl TO3HAHHS B €CTECTBO3HAHUU. 1
Bopa. PactBopel. Mopckas v ipecHast BoAa. bUONOrn4ecKue XuaKkoCcTH 1
MaccoBas J1oJ1s1 paCTBOPEHHOTO BEIIECTBA, FITU TPOIICHTHAS 1 1
KOHIIEHTpAIH BEIIeCTBa B
pactBope
HaceplmeHHbIe 1 TepechIeHHbIE PACTBOPHI. 1
Paznmen 3. MonenupoBanue 1
3HAKOMUMCS C MEPOM HAHOYACTHIL
8
3
(84.) Crtpoenue BemecTBa. Pazmepsr yactur. HanogacTuiisr 1 1




Komnonmneie cucTeMbl: I0YBa, TJIWHA, TIPUPOIHEIE BOJABI, BO3IYX IIBIM, MUHEPAIIBI, XJI€0,
MOJIOKO, MacJio, KpoBb. .. Koo Hbie M1 UICTUHHBIE PACTBOPHI

MGTOI[I)I 1 CPEACTBA SMITUPHUYCCKOTO UCCIICAOBAHNA

Kak cTereHs n3MeIbUYCHHOCTHY BIMSICT Ha 06H1y10 rmjiaomanab COMpUKACarINXCA YaCTHULL

HanooOBeKTEI U O6yCJ’IOBJ’ICHHOCTB X YHUKAJIBHBIX CBOMCTB PE3KUM YBCIINUCHHUEM
[iomaan MMOBEPXHOCTU YaCTHUILL

Pa3nen 4.
XHuMHS Ha CTPaKe 310POBbA.
(64.)

Hoxn. Bosronka tioga. Mox u3 antexu

«MapranuoBkay. [lepmanranar xanus

Ilepexuck Bomopoaa. CBoHCTBa U MPUMEHEHHE TIEPOKCH A BOAOPOa

ALIETHICAJTUITIIOBAS KUCIIOTA. ACKOPOMHOBAs KUCIIOTA

«3ereHKay Wi OpUIUTHAHTOBBINA 3€TICHBIN

«MBEL10 YyACCHOC»

Pa3nen 5.
XUMUA DULIHA

(54.)

Caxap, KpaxmaJjl, OeJUIK0JI03a — POACTBCHHUKHU TJIFOKO3bL

ATIOMUHUI: BETUKUH U y)KaCHBIN

YKCycHas KUCI0Ta

«ColleHas Hala >XU3Hb»




Bpen HutpatoB: Mud i rpasaa 1
Pa3zaen 6. 1. Dman evibopa memvl, NOCMAHOBKU Yeau, 3a0ay UCCIeO08AHUL .
Pabora Haj npoexramu. 2. Dman 6v106UdNCeHUs 2UNOME3bl.
(54.) 3. Dman naanuposanus nymu 00CMUNCEHUsL Yeeli UCCIe008AMeNbCKUX (NPOEeKMHbIX) 1
pabom u 8b160pa He0OXO0UMO20 UHCIPYMEHMAPUSL. 5
4. Dman nposedenus yuebH020 UCCIe008aHUS (MPOEKMHOU pabOmbl) ¢ NPOMEHCYMOUHBIM 1
KOHMPOJEM 3a X0O00M GbINOJIHEHUS U KOPPEKYUell pe3yibmamos.
5. Dman opopmrenus, npedcmasienust (3awumaol) nPOOYKmMa NPoeKmuol pabomol 1
NUTOI'O: 34 18 16

g:m!gpmgnng Kypca

I/IHCprKTa)K 10 TEXHHMKE 0€30I1aCHOCTH IIPOBOAUTCS HAa KaXKAOM 3aHATHUU IIEPC IPOBEACHNUEM SKCIICPUMCHTA.

2. Bgsenenue
2.1 Beoonoe 3anamue. 3HaKOMCTBO yUYaIIUXCS C HOBBIM YU4€OHBIM KYpPCOM BO BHEYPOUHOU JIEATEIHHOCTH.
2.2 Mecmo xumuu 6 ecmecmeo3Hanuu. 3apoxIcHUC XMMUHU KaK HayKu. CBsI3b XUMHHU C TPAKTHUSCKOM )KU3HBIO YeI0BeKa.

IIpaxmuyeckas wacmo.
Co3znanue mo3HaBaTeIbHBIX KPOCCBOP/IOB M IPYTHX HHTEPAKTHBHBIX yIpaxkHeHHii Ha LearningAps.org wiu MyTest.

3. DKcmepuMeHTAIbHbIE OCHOBBI XHMHH
3.1 Bewecmea. Illpuemot oopawienus c éenjecmeamu.

Wzyuenne mpaBuil TEXHUKH O€30MaCHOCTH, MPEAYIPEKIAIOIINX 1 3anpelaromunx 3HakoB. [lepsas momomrs. [IpoTuBomokapHbie cpeicTBa 3alHTHL.
3HAKOMCTBO C BEIIECTBAMH, BCTPECUAIOIIUMHUCS B OBITY: HOJHAS HACTOWKA, ME/b, AIIOMUHHMN, COJIb, TIUIIEBAs COJA, JMMOHHASI KUCIIOTA, YKCYCHAs
KHCJIOTa, BOJA, MEIHBIH Kynopoc. OTindue BemecTB MO (U3NUYECKUM CBOMCTBAM: arperaTHOE COCTOSIHWE, LIBET, 3alax, BKYC, pacTBOPUMOCTH.
[IpaBuna xpaHeHus BemiecTB B Jaboparopuu. TOKCHYHOCTh BEHIECTB JUISl J)KUBBIX OPTaHU3MOB OMpEJEINSAETCS X XMMHUYECKUMHU CBOWCTBAMH, WX
CIIOCOOHOCTBIO BCTYMaTh B XMMHUYECKHE peakuuu. [IposiBIEHUS TOKCHYHBIX BELIECTB Y UEIOBEKA: XMMHUYECKHUN OXOT, pasfpaKe€HHe CIU3MCTHIX
000JI04eK, Karap AbIXaTeNbHBIX MYTEH, aljIeprudeckue peakLUuH, OCTpble NepMaTHThl, KaHIEPOreHHOE [EHCTBHE, IIOPAKEHUs OPraHoB,
BO3MOXHOCTb JIETAIbHBIX MCcX0l0B. IlpaBmia otOopa BemiecTB (TBepable, MOPOLIKOOOPA3HbIE, KUAKHE, BOAHBIE PACTBOPBI, 0CO00C BHUMAaHHE —
paboTa TOJIBKO C MaJIbIMH 00bEMaMH BEIIECTB).

Tecm Ha ocHOBe 3a1aHuii U3 oTKpbITOro 6anka ®UIIHN (pasnen «MeTonbl HOZHAHUS»)

3.2 IIpasuna 6e3onacnoit pabomsl npu npogedenuu Ikcnepumenma. Texnuka nabopamopHnvix padom.

3HAaKOMCTBO C JIaOOpaTOPHBIM OOOpPYIOBaHUEM: CTEKJISIHHAS MOCylda (XMMHUYECKHE CTAaKaHbl, KOJOBbI, BOPOHKH, JEIHUTEIIbHbIC BOPOHKH, MepHas
MOCY/J1a), BECHI, IITATUBBI JJIsl TPOOUPOK ¥ MIPUOOPOB, HArPEBATENBHBIN MPHOOP-CIUPTOBKA, (apdhopoBas ocy/a (BeIIapUBaTENbHBIC YaIIKW, THTIIH,
CTYIKH, HITATENTN) U Jp.

Beszonachas paboTa co cTeksIoM, MPoOKaMu (IEMOHCTpAIHS Pe3KH CTEKIISTHHBIX TPYOOK, MX HArPeBaHUs 1J1sl U3BMEHEHUS (OPMBI).

Hpaxmuqecmxﬂ qyacnmio.




CoOopxka rmpubdopa 1st osrydeHus Ta3oB. [IpoBepka Ha repMETHIHOCTD. 3aKpeIICHHE ero Ha IMmTaTuBe. PrucyHOK nmprubopa mpu momMoru Tpadapera.
3.3 Hazpesamenvhbvie npuoopbl.
CmmproBka. I'a3zoBas ropenka. [Inmntka. Boasaas 6ans. HazHaduenne HarpeBaTeIbHBIX TIPHOOPOB.
N3ydeHnne cniupTOBKHU: COCTABHBIE YaCTH U WX (DYHKITHSL.
I'oprodee TOTUIMBO T CIUPTOBOK: TUIIOBEIH cipT. OCOOCHHOCTH peakliy TOPEHMS: BbIIeJIeHHe Tera i cBeTa. Cyxoe roprodee
[IpaBuna HarpeBaHus MPOOMPOK C BOAHBIMU pacTBopamu (TpelBapUTENbHBIA MPOTPEB BCEH MOBEPXHOCTH, 00s3aTENbHBIA HAKIOH MPOOUPKH,
OTBEPCTHE MPOOUPKH «OT ceOs», 3aKpeTyIeHNe IepKaTens MpOOUpPKH).
Hcnonp3oBanne TUTIEH Ipy MpoKaIMBaHWH BelecTB. HazHaueHne onepanyy mpoKaInBaHwsL.
Ipaxmuueckas uacme.
Uzyuenne miamenn. PucyHok miameHu.
COopka mpubopa A7 BEIIAPUBAHUS COJIM (KOJIBLIO HA IITATHB, BhINIApHUBATeNIbHAS YalllKa, BOJHBIN pacTBOP COJIM, CIUPTOBKA). PucyHok mpubopa
IpH ToMoIH Tpadapera.
3.4 Yucmute seuwecmaa, ocooo uucmule seujecmea. Illpumecu. Cmecu. CriocoObl OYUCTKU BEIIECTB OT MPUMECEH W pa3leNeHUs CMECe.
OunbtpoBanue. Ileperonka. Kpucrammmzanus. Pa3nenenue ¢ noOMOIIbIO MarHUTa, ASIUTEILHON BOPOHKHU
Ipaxmuueckas uacme.
1 BapuaHT: cMech PEYHOI0 TecKa U caxapa.
2 BapHaHT: CMECh PEYHOT0 [1ECKa U TOBAPEHHOM COJIH.
CocTaBuTh CXeMy TOCIEAOBATEILHOCTH Oliepanuii (pacTBopeHue, (QUIbTpOBaHHE, BbiNapuBanue). CpaBHUTh W OOCYAUTH Pe3yJbTAThl JBYX
BapnanToB. OOpaTuTh BHUMAaHHWE HAa CMECh caxapa W Mecka (y HEKOTOPHIX YalllK{ TOKPBUINCh KOPHYHEBOW MAaccoi), Ha BaKHOCTH YCJIOBHU
MPOBEICHUSI SKCTIEPIMEHTA, B TAHHOM CITydae Ha CBOEBPEMEHHOE TIPEKpaIlleHHue Harpesa.
3.5 Memoowt noznanus 6 ecmecmeo3Hanuu.
Habmonenne. JxcriepumeHT. MoienpoBaHue.
Ycnosus npoBeieHHs HAOIOIeHHS KaKk OCHOBHOTO METO/1a TIO3HAHMSI. MBICITUTEIBHBIN U peaibHBII SKCIIEpUMEHT. Y HUBEpCalbHbIe 3HAHHS
YeII0BEYeCTBa Ha OCHOBE HaOMroneHNs. DU3ndecKue U XUMUIECKHIE SBICHMSL.
Ipaxmuueckas uacme.
BpoyHoBckoe nBrmxeHme mos MuKpockornoMm. OOHapyKeHHE JXKHUpa B ceMeHax mojaconHeynnka. OOHapykeHue Kpaxmaia B KapTodere.
OOHapyKeHHEe YIICKUCIIOTO ra3a B BeIbIXaeMOM Bo3ayxe. Jlo0aBneHue TMMOHHON KUCIOThI B yaid. OdopmiieHue paboThl.
Ha3Banue onbita Kax Brimonssinu Uro Habmomanu

OO0patuTh BHUMaHKE Ha TPAKTUICCKUE 3aJaHS TPOIIUTBIX 3aHATHI. AKIIEHTHPOBATH, YTO METOT HAOTFOACHIS — OCHOBHOM METO/T ITO3HAHMS.
3.6 Booa. Pacmeopwvt. Mopckas u npecunas 6ooa. buonozuueckue sncuoxkocmu:. XpoBb, nuMpa, KIETOUHBIH COK. DKOJIOTHUECKUE MPOOIEMBbI BOIBI.
DIEKTPOTIPOBOAHOCTH KaK CBOMCTBO PACTBOPOB JICKTPOJIUTOB (TIpaBmiia O€30TACHOCTH C dJIEKTPOIIPUOOpaMu).
Ipakmuueckas yacmo.
Ompenenenre ¢ MOMOIIBIO JIEKTPOIPOBOJHOCTH PAacCTBOPOB: B KAKOM XMMHYECKOM CTaKaHE HAXOIWUTCSA AWCTHUIMPOBAaHHAS Boja. [laHbl Tpu
pacTBopa: pacTBOp MOBapEHHO COIU, PACTBOP caxapa, IMCTHUTMpoBaHHas Boaa. OdopmiieHue paboThI.
HasBanue pactBopa Uro HaOmoaeM (3aropaercs JaMIovKa Win HeT)




Kak pacno3HaTh: B KakOM CTakaHe — AMCTHJUIMPOBaHHAS BOAA U PacTBOp caxapa. JIOKHBI MPEUIOKUTh JBa CIOCO0a: OPraHOJENTHUECKUH U
BbIITapUBaHUE.
[IpoexT «/3roToBneHre caMoIeIbHOTO TPUOOPA IS UCCIICAOBAHHUS AIEKTPOIPOBOIHOCTH PACTBOPOBY

3.7 Maccosas 0013 pacmeopennozo eeuiecmea, unu RPOYEeHMHAA KOHUEHMPAUU 6eUeCNEd 6 pacmeope.
BssemmBanue. Paznoseckl. HaBecka. MepHas mocyaa (MEepHbIE CTaKaHbI, KOJOBI, IJIHHIPEI).
Ipaxmuueckas wacmo.
[IpuroToBneHue pacTBOPOB NOBAPEHHOM CONM 3alaHHOM KOHLIEHTPAIIKH.
[IpuroToBieHne MWMIy4ero HAaOMTKAa W3 MHUIIEBOM COXBI, JTUMOHHOM KHCIIOTHI, caxapa M acKOPOMHOBOW KHCJIOTHI: KaIasl I'PyIIa ONpeAessieT
KOJIMYECTBO BEIECTB Ha cBoe ycMoTpeHue. CpaBHEHHE M OOCYKACHHE MPHUTOTOBICHHBIX HAMHMTKOB C T.3p. BKyca, (HUKCAMU HAOIIOAaEeMBIX
3¢ EeKTOB, pacueTOB WM BBIIIOJHEHUS «HA ITIA30K», SKCIIEPUMEHTAIBHON KYJIbTYPHI.

3.8 Hacvlugennsie u nepecvlujeHHble pAcmeopbl.

Memoouka evipanjueanusn Kpucmannoe. Monokpuctai. Kpucramnuueckue Apy3bl. UTo Takoe «3aTpaBKay.
JleMoHCcTpaIys NepechIeHHOI0 pacTBoOpa aleTaTta HaTpusl.
Ipaxmuueckas yacme.
[IpuroToBieHne HACHIIEHHBIX M MEPECHIIEHHBIX PacTBOPOB. [IpUroToBiIeHnEe BOAHBIX PaCTBOPOB MEIHOIO KYIIOpPOCa, XJIOPHIA HATPHS, caxapo3bl
IUIsl BBIPAIMBAHUS KPUCTAJUIOB. BhIpamuyBaHue KPUCTAIIOB U3 PAcTBOpPAa KAMEHHOH COJIM M MOIMPOBAHHOW COJIM: €CTh JIU paszHuua. [louemy mis
BHIpAIlMBaHKs KPUCTAJUIOB KaMEHHasl COJIb Jy4Ille, 4YeM HoaupoBaHHas. [lonydeHne OKpalleHHBIX KPUCTAIJIOB COJM C MCIOJNIh30BAaHMEM ITHIIEBHIX
Kpacurelneil. BeipamuBanne KprucTaaioB MEIHOTO KyIOpoca U3 BOAHO-CIIUPTOBBIX PAaCTBOPOB.

4. 3HakoMHMCSI ¢ MUPOM HAHOYACTHI]

4.1 Mooenuposanue. Monenu B ecTecTBO3HaHHUH (TII00yC, KapThl, (PU3MUECKUE MOJIENN, OMOIOTHYECKUE MYJISDKH, KPUCTAJUTMYECKUE perieTkn). Moaenn
aTOMOB M MOJICKYJI B XUMUH.

Ipaxmuueckas yacme.
UsroroieHne Mojienei MoJIeKy U3 IOJPyYHbBIX cpelcTB. PaboTa BooOpaxeHus!.

4.2 Cmpoenue sewjecmea. Pazmepur vacmuy. Hanovacmuuypbi.

Ilpoexmnas 3a0aua Ne 1. Kax y3HaTh IpUMEpHBIE pa3Mepbl BUTAMUHHOT'O Ipaxe « Y HAEBUT», «PeBUTY», yITaKOBKH KOTOPBIX PACIOIOKEHBI Y Bac Ha
CTOJIaX, HE OTKPBIBasi OaHOUEK.

Ilpoexmnas 3a0aya Ne 2. Y Bac Ha cTOnax HaxoIsATcsS MEpPHBIH LWIMHAP, KOIOa C BOJOW, BEChl PHIYAKHOTO THIIA ¢ HAOOPOM pa3zHOBECOB.
[Ipennoxute criocoObl OMpeaeneHus: pa3MepoB MOJIEKYJI BOJBI (IIPAKTHUECKUN 1 TEOPETHUECKUH).

Bonpoc: OtHOCHUTCS 1 MOJIEKyJ1a BO/IbI K HaHO4acTHuaMm? IlogeMy BUpYCHI Ha3bIBatOT HAHOPOOOTaMHU?

4.3 Konnouonsle cucmemsl: nouea, 2iuna, npupoonsle 00bl, 6030yX OblM, MUHEPAbl, X1€0, MOI0KO, MACN0, KPO8b...Konnouonsle u ucmunnsie

pacmeopel. Onrtuueckue cBodcTBa: <«dQdekr TuHmams», <«IBICHUE HUCKPALIMXCS cioeB». KoJulomgHble dYacTHIBI M HMX  pa3Mephl.
Oxcnepumenmanvnas 3a0ava Ne I. Ha ctonax: nazepHas yKa3ka W JIa3epHbld ()OHAPUK C KPACHBIM JIy4OM, /IBa XMMHUYECKHX CTakaHa: B OJHOM
3aBapeHHBIN MAKEeTHK Yasi, B IPYyroM — uucTtas Boja. [IponycTure jiyd a3zepHoro goHapuka yepes crakaHbl. B kakoM cTakaHe, M0-BalieMy MHEHHIO,
HaXOJUTCS KoJuTonHas cucteMa? Ha uem ocHOBBIBaeTCs Ballle MPeooKeHe?
Okcnepumenmanvuas 3a0aua Ne 2. Bam Bbiianbl pactBopbl anerara csunia Pb(CH3COO), u noauna kamust K, mratus ¢ npodupkamu, crimproBas
ropenka, mpodupKoaepkarens. B mpobupky Hameiite 2 mur pactBopa KI (Beicotoit 2 cm) m 3areM mpuneiite 2 M pactBopa Pb(CH3COO); .
OO6pasyetcs KenThlii ocajok. Harpeiite mpoObupky 0 pacTBOPEHHUS Ocajka. 3aTeM OXJIAJUTe MPOOHPKY OKOJO 2-3 MHH U IOMEIIaeM B COCYI C
XOJIOAHOM NeAstHoi Booi. Uto HabmoaaeTe? YTo NponucXoauT Mpy BCTPSXUBAHUU POOUPKU?
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Wtak, BBl TOJMBKO YTO OOHAPYKWUIM pa3indue MEXAY HCTHUHHBIMH PAacTBOpAMHU M KOJUIOMIHBIMH pacTBopamMu. B mocrmegnmx BBl HaOIIOmamu
posiBIIeHHE onTHIeCKuX dPPexToB: «dddext Turmanss» (ke 3am. Nel) i «IBICHHE UCKPSATITUXCS CI0€B» (9KCI. 3a1.Ne2).

Bomnpoc: Kak nokazate, 4To MBUTEHBIH pacTBOp ABJsieTCs Koouanoi cuctemoii? (Ilo paccesinuio cBeta B pacTBope -kKoHyc Tunaams).

UTo mpoucXOIUT eciyi B MBUIBHBIM pacTBOp A00aBUTH moBapeHHYI0 coyib? (IIpo3pauHblil mpexae pacTBOpP pe3Ko MyTHEET, 00pa3yloTcsl KpyIHbIE
XJIOTIBs1). 3HAKOMCTBO C SIBICHUSMH KOATYJISIUH U BBHICATIMBAHUSI.

Ilpoexmnuas 3a0aua Ne [.]|pa ydeHVKa MPUTOTOBUIM CMECh M3 PACTHTENBHOTO Macja W BOJBL: JOOABUB IMOJIOBHHY YalHOW JIOXKKK Macia B 200 M
Boabl. ONIMH W3 HHUX YTBEPXKTAET, UYTO MONydeHHas CMECh SBISIETCS KOJUIOWTHBIM PacTBOPOM, a JIpyrod 3to orpumaer. Kro mpaB? CBoif oTBer
WUTIOCTPUPYHTE CHUMKaMu Ha MoOuiIbHOM Tenedone. (IIpaBel 00a yuennka. Bee 3aBucuT oT 0coOeHHOCTEH MPUTOTOBIEHUS cMecH. Eciu mpocto
pasMmerarb Macio B Boje, TO KoHyc TuHpaans He HabOmronaercs. Ecnu ske akTMBHO B30asITBIBaTh CMECh B TEUCHHUE HEKOTOPOTO BPEMEHH, TO CMECh
MYyTHEET ¥ B TAKOM PacTBOPE XOPOIIO BUACH KOHYC PACCESHHOTO CBETA, TO €CTh MOSBIIIOTCS MEIKOIUCTIEPCHBIE YaCTHUIIHI KalleJIeK Maciia).

BrIBo: KOJUTOMIHBIE PACTBOPHI MOKHO OOHAPY)KUTh MO ONTHYECKOMY TecTy «3(pdekt TuHaans», KOTOPbIi 0OHApYKUBAETCS, €CIIU KOJUIOUTHBIE
YaCTHIIHI HE TPEBHIMIAIOT IUANa30H HAHOPa3MEPOB.

4.4 Memooul u cpedcmea IMRUPULECKO20 UCCIE008AHUA.

Ha npenpiaymmx 3aHATHSX BBl BEIIOIHIIN 3KCIIEpUMEHTAIbHBIE M MIPOEKTHBIC 3a7add. Kak BBl JTymaeTe, KaKhe METOHbI MCCIEIOBAHHS BBI
HCIIONb30BaNIH?

1. Habmonenwue. 2. Dxcnepument. 3. Usmepenue. 4. CpaBHeHME

BcemomuauTe 3amaHus, MPOCMOTPHUTE CBOM 3alMCH M MPOKOMMEHTHUPYHTE WX C TOYKW 3PEHUS HCIIONB30BAHHBIX METOJOB HCCIENOBaHMS. UeM BbI
MOJIb30BAJIMCh, YTOOBI PEIINTh IOCTABICHHYIO MEpe] BAMH MPOOIIeMy.

Ilpoexmnas 3adaua Ne 1. Halinure, yeMy paBHa IJIOTHOCTH aJIOMHUHUEBOW (OJBIM W MEIHOW WIIM CTAIBLHON OOJIBAHKW HEMPaBWIBLHON (OPMEI,
KOTOpBIE JIeXKAT Ha BaluX cToiax. Maer obcyxneHue.

JIOTDKHEI TIPEIOKUTD TUIAH PEIISHHUS 3TOH 3a7]a9u, OIPEesUTh KaKie HE00X0AMMbI N3MEPHUTEIbHBIE IIPUOOPHI [Tl PEIISHHS ATOH 3a/[a4H.
CpaBHUTH HaliIecHHOE 3HAYECHUE MJIOTHOCTH AJIFOMHUHUS, MEJH WJI CTAIN CO CIIPABOYHON BETMYWHOM.

45 Kak cmenenv usmeibueHHOCHMU 61UsAem HA 00wy naowads conpukacaroujuxca uwacmuy. OObeMHBIE B3PHIBEI Ha MYKOMOJIBHOM 3aBOJIE,

IPEBECHO-CTPYKEUHOM TIpeAnpusTir. [loueMy Henb3si MCIOMb30BaTh OCH3MH /IS PO3KUTA APOB. BCIIOMHUTH «YTO Takoe IUIOIIAIbY, «EIUHUIIBI
W3MEPEHUs TUTOIAIN.
Ilpoexmnas 3a0aua Ne 1. 'Y Bac Ha croyax HaxonsaTca JHO0 KyOMK PyOmka, nmmbo marneHbKas ynakoBKa caxapa-paduHana. Haiinure ruromanp
1IeI0r0 KyOrKa v OOIIyFO TUIOMAAh 9 MabIX KYOHMKOB, U3 KOTOPBIX COCTOUT OOIBIION KyOWK; MIIM ENIOH YIAaKOBKH caxapa ¥ OOIIYO TUIOIAh BCEX
KYyCOYKOB caxapa B ymakoBke. CpaBHHTE 3Ha4eHUS IUIOMIAAM ol (GHUrypbl U cyMMapHOH Tuiomaau ee dactell? Kakyio 3aKOHOMEPHOCTH MBI
MOKeM HabmoaTs?

4.6 Hanoo6vekmubl u 00ycnoenennocms UX YHUKAIbHBIX CGOUCHE PE3KUM YGeaUYeHUueM Naowadu HOEEPXHOCMU YACHUY. HAHOYACTHUIHI,
HAHOIUICHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOLIAPHUKH, ACHAPUMEPHI, LIEOJIUTHI, KBAHTOBBIE TOUKH.

Ipoexmuas 3adaua Ne 2. Yxo nocs umeet juny 12-13 mm, a yactuiia mardetuta Fe304 — 20 um. Yeenmnubte ux B 1 mumuapy pa3. C kakuMu
00bEeKTaMU BbI Teneph OyeTe ux cpaBHuBaTh? Kakue prsndeckne BeTMunHb H3MEHSIOTCS IPU M3MEHEHUH JIMHEHHBIX pa3MepoB?

Ipoexmuas 3a0aua Ne 3. Ckoibko jaucToB Oymaru A4 Boiiner B ctakad o0bemom 100 mut?

Kaxxnoit rpymime Beigansl 1ucTel Oymaru A4 n xumudeckue crakansl o0semom 100 M. Kaxkaast rpynma umier oTBeT Ha 3TOT BOIPOC.

[Ipenyiaraem moMoIs: COMHHUTE JTUCTHI B KOMOK. CKOJIBKO KOMKOB OyMard BOIIUIO B OJUH CTaKaH?

Haiinute muomane otaensHoro imcta A4 v miiomaas MOBEPXHOCTH XMMUYECKOro cTakaHa. HaiinuTe cymmapHylo miomiags KOMKOB Oymard,
HaXOISAIINXCS B CTaKkaHe?
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JlenaroT BEIBOJI: OHA OKa3ajaach 3HAYUTEIHHO OOJIBIIE TUIOMIAAH IIOBEPXHOCTHU CTaKaHa.
Kaxum 06pa3omM MBI yBETUYIITH CyMMapHYIO TUIOIIA s TOBEpXHOCTH Oymaru? (Y MeHbIIeHneM 00bheMa OJTHOTO JINCTA)
4.7 Hanoo6vekmovt u 00yC/106/1€HHOCMb UX YHUKAJIbHBIX CEOUCIE pPe3KUM YeeJudeHuemM Rniowaou noeepxXHocCmu uacmuy. HAHOYACTHUIIBI,
HAHOILJICHKH, HAHOBOJIOKHA, HAHOTPYOKY, HAHOIIAPUKH, ICHIPUMEPHI, [ICOJTUThI, KBAHTOBBIC TOYKH.
Ilpoexmnas 3a0aua Ne 4. HaiinnTe miomaap cBoel 4YepenHol KOPOOKH M CPaBHUTE €€ C MUIOIIAAbI0 MOBEPXHOCTH OOJBIINX MOMYIIAPUH U YePEeTTHON
KOpoOkH, ecyu S(kopa 6.11.) = 2500 cm? . S(u.x)=4nr?/2, rue r=C/2m.
OO0pbscHeHune: OOBINAs IIIOMIAAb OOJBIINX MOMYIIAPUNA 0OBICHIETCS HAIMYIEM MHOTOUHCICHHBIX CKIIAJIOK.
Oxcnepumenmanvhas 3a0aya. Ha cronax HaxonsaTcs cTajbHas KHOIKA, )KEJE3HBIM TBO3/Ib, KyCOUEK MEIHON MPOBOJIOKH, MEIHAs CKPEIKa, TPaHyJIbI
ATFOMHUHHS W [IMHKA, IITATHB C TIPOOUpKaMu, CoJisHAas KUCIOTa. [loMecTuTe mpeiiokeHHbIe Tejla Ha JHO MPOOUPOK M JOOABHTE 3aT€M COJISHYIO
KHCTIOTY (BBICOTA CTOJI0A KHUIKOCTH IIPUMEPHO 1,5¢Mm).
Onummre, 4YTO BBl HAOMIOJACTe B KaXKIOW W3 MPOOUPOK.
3HAKOMCTBO C DJICKTPOXUMHNYCCKUM PAAOM HaHpﬂ)KeHI/II\/'I METaJJIOB.

Ha3zBanue o0bexTa HazBanme wmertamna, | Yto Habmomaem JleBee nunu npaBsee
U3 KOTOPOTO cIeaH oTHocuTenbHO H2 B
00BEKT I1/XUM PALY

BriBoa: ¢ KUCIOTOM B3aUMOAEHCTBYIOT METAILIBL: ..........
C KHCJIOTOH HE B3aMMOJICHCTBYIOT METAIUIHL: ........
- 3amaHue o yaeOHnKy M.A. AXMeTOBa: 03HAKOMBTECH C TEKCTOM Ha c. 13.
- C KakuM BBl CTOJKHYJHCH TpoTHBOpeurneM? Menp U cepeOpo B HAHOCOCTOSHUSX CIOCOOHBI B3aWMOJEHCTBOBATH C KHCIOTaMH. Y BEITUYCHHE
TUTOMIA/TA TIOBEPXHOCTH PEArvpyIONINX YaCTHI[ BIUSET HE TOJHKO HA CKOPOCTh peaknuu (0O0BEeMHBIE B3PBIBBI), HO U Ha XapaKTep XMUMHUYECKUX
CBOJCTB.
[IpoekT «B morckax KOJUIOMIHBIX PACTBOPOBY»
5. XuMHUs Ha CTPaKe 310POBbI.

5.1 Hoo. Boszonxa iiooa. Hoo uz anmexu.
Ilpakxmuueckas uacme.
WzroroBnenne Moaeny MONEKYIbI Hofa. DiIeKTpoHHas, rpaduueckas popmyna iHoma
[MpoekT «O0HapykeHUE KpaxMalla B MPOAYKTaX ITHTAHUSD).

5.2 «Mapzanuoekay. llepmanzanam kanus. MapraHel v €ro CTETIEHU OKUCIICHUS
Ipaxmuueckas uacme.
OnpenesneHne MacCOBO JOJIM KUCIIOPOJa B MOJIEKYJIe TIEpMaHraHaTa KaJusl.
Pacder oTHOCHTENEHOM IJIOTHOCTH KUCIIOPOJIa IO BO3IYXY.
Co6opxka nmpudopa 11t TOTyIeHUS KUCIOPO/1a METOIOM BHITECHEHIS BO3TyXa.
DKcrepuMenT: cOOpKa MprOOpa JIJIsl pa3liokKeHUs IepMaHTanaTa Kanus. KauecTBeHHas peakiys Ha KUCTIOPOI.
IIBeTHBIC peakiuy ¢ IepMaHTaHATOM Kaius (Hamp., IEpMaHTaHaT Kajdus U CyIb(GUT HATPHUS, Ap.)

5.3 Ilepexucs 600opooa. Ceoiicmea u npumenenue nepokcuda 6000pooda. CterieHb OKUCICHUS KUCIIOPO/Ia B MOJIEKYJIe TIEPOKCUIA BOIOPOIa.
Peakuus pasnoskeHus nepokcuaa Bogopoaa. Kak mpoBecTH SKCIEpUMEHT.
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Karanuzaropsl. Oxcun mapranna (1V), hepMeHT kaTanasza — KaTalu3aTopbl PEaKIK Pa3I0KEeHHS.
Ilpaxmuueckas yacme.

Okcup mapranua (1V): Hanucats hopMyiTy BelllecTBa ¥ ONPEICIUTD CTEIICHb OKUCIICHUSL.

Tpu npoOHupKH, B KaKI0H HAXOAUTCS HECKOIBKO MJI alITEYHON IEPEKUCH BOAOpOoaa. Bo BTOPYIO M TPEThIO MPOOUPKU ITOMECTUTE COOTBETCTBEHHO
okcua Mapranna (IV) (Ha KoHYMKe ImaTess) U CBeKEeHATEPTHIH KapTodenb (Ha KOHYMKE LITaTes).
Howmep npoOupku Yro nobaBunu Uro Habmonaem

Harmncats ypaBHeHHe peakuny ¢ 0003HAYESHUSIMU YCIIOBHH €€ TIPOTEKAHHS.
[Mponcxomut au peakius B mepBoii mpodupke? [pemmoxkure mpudop st MOTydeHHs BOAOPOIA IPH PA3I0KEHHN EPOKCHUIAa BOJOPOIA.
5.4 Auemuncanuyunosas kucioma. Ackopounoeas kucioma. KuciotTHocts cpeqsl. pH — MHIMKAaTOPBI CBOUMH PYKaMH.
IIpaxmuyeckas wacme.

Onucanue ¢Gu3ndeckux CBOMCTB. [IpUroTOBICHHE PacTBOPOB ANCTHICAJIMITUIOBOM U aCKOPOMHOBOW KHUCIOT. JleficTBUE MHIUKATOPOB
(beHoONPpTaNENHA, TAKMyCa U METHIIOPAHXa) HA UX PACTBOPBHIL.

WHAUKATOPbI AneTiicanuiIoBast KUCIOTa AcKopOMHOBAsI KHCIIOTA

denondranenH

Jlakmyc

METHUIIOPAHK

[Ipurorosienue oTBapa KpacHOW KamycTbl. HaOmroneHne M3MeHEHHs IBETa OTBapa B pa3sHbIX pacTBOpax (yKCycHas, JHUMOHHas, acCKOpOMHOBas
KUCIIOTHI, TOBApEHHAs COJIb, Fa3MPOBaHHAs BOJA, HAIIATHIPHBIA CIIUPT, MHUIIEBas CO/ia, PAaCTBOP MbUIA H CTUPAIFHOTO HOPOIIKA).

BsanmogeiicTBre ackOpOMHOBOM KHUCIIOTHI ¢ HogoM. Bompoc: i kakux Leneid MOKHO MCIIONB30BaTh 3Ty peakuuio? (1 oOHapyKeHus
ACKOpOMHOBOI KHCIIOTBI B MTPOAYKTAX MUTAHUS).

1 peareHT ackopOMHOBasE | 2 peareHT Yto HaOJI01aeM pu 170:
KHUCJIOTa non B3aMO/EHCTBUN
dusnyeckue cBoiicTBa: dusnyeckue - CBOMCTBA:

5.5 «3enenkay unu opunnuanmossiii 3enensiii. L{pet mopomkoodpasHoOro OpHUILTHAHTOBOTO 3eNeHOTr0. [IpakTHyeckoe 3HaUeHNE U ITOTyYeHHE.
Ipaxmuueckas yacme.
dusndecKue CBOMCTBA OPHIUTMAHTOBOTO 3€JIEHOTO
Kak nokazath moaimHHOCTh OPUILTHAHTOBOTO 3esieHoro0. [IpoBeneHue nocineoBareIbHbIX peakiuil B OHOM MPOOUpKe ¢ OPMILTHAHTOBBIM 3€JICHBIM:
BHayajie B MPOOMPKY J100aBUTh KOHIIEHTPHUPOBAHHOW COJISHOM KHCIIOTHI, a 3areM pactBopa ieiaourn NaOH. Odopmiienue paboThl MO CBOEMY
YCMOTpEHHIO. 3aTeM O0CYANUTh: KaK 3aQMKCHPOBAIN PE3yIbTAThI SKCIIEPUMEHTA (M3MEHEHHE 1BETA, BBINAJICHUE OCAJIKa).
[Ipoekt «MOXHO JI1 HCITOTb30BaTh OPMUILTMAHTOBEIN 3€ICHBIN KaK MHIUKATOP KUCIOTHOCTH CPEIBI»

5.6 «MbL10o uyoecnoe»: X035 1CTBEHHOE U TyaleTHOE, )KHUIKOE U TBEPJIOE.
Ipaxmuueckas yacme.
JeiicTBre makMyca Ha pacTBOP MbLIa, PACTBOP CTUPAIBHOTO ITOPOIIKA
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(ToKa3aTeIbCTBO MIETOUHOTO XapaKTepa MOIOIIHUX CPeCTB). 3ydeHne STHKETOK TBEPAOTO U KUIKOTO MbUIa (pa3anyre B XUMHUYECKOM COCTaBE).
PactBopenme MblIa B )KECTKONW W JUCTHILIUPOBAHHOMN Bose. Dddext Tunmans.
[IpoekTt «MbL1OBapeHUE
6. Xumus nuum

6.1 Caxap, kpaxman, yenno103a — pOOCMEEHHUKU 2TIIOKO3bL.
Uro takoe nuabet. | mukeMrdeckuii *HAEKC MPOAYKTOB MUTAHUS.  XHUMHUYECKHE ITOICTACTUTENN U HX KOBAPCTBO.
Ipaxmuueckas uacme.
Omnpenenenue NPOLYKTOB C BEICOKUM TTIMKEMUYECKUM HHIIEKCOM (paboTa ¢ Tabiuiei).
OmpengenseM MOACTACTUTENN: acrapTam, copour .... (Padora ¢ sTuKeTKaMu.
OrBIT: B3aMMO/ICHCTBHE TITFOKO3bI ¢ TUApOKcHI0M Meu (I1), CBeKenpHUrOTOBICHHBIM.
HccnenoBanne W3MEHEHMsI COJEP)KAaHUS TIFOKO3bI B KPOBU IIOCIHIE cOaaHCHPOBAHHOTO 00e/a U mocie ynorpebnenus dactdyna:
KHPUCHIKOB,YUIICOB, CIIAAKHNX I'a3UPOBAHHBIX HAIIUTKOB.

6.2 Antomunuii: eenuxuii u yxycacuwui. [loueMy He clemyeT MOIB30BaThCS amOMUHHEBON mocynoi? ComepHuk Kaiblms.  Octeornopo3. Meramisl
KOHCEPBHOI OaHKH.
Ipaxmuueckas paboma.
CBoiicTBa aTFOMUHHUS U OOJIACTH TPUMEHEHUS aJJIOMUHIS HA OCHOBaHWH €T0 CBOMCTB (1oBTOpeHne). COCTaBUTH TAOIHUILY, KIIACTEDP WIIA CXEMY.
[IpoBeneHre XUMHYECKUX PEAKIIHA, XapaKTepU3YIOMIHUX aM(pOTEpHBIE CBOMCTBA COSTMHEHUN AIFOMUHUSI.
OmnpiT 1. AMFOMUHAN U CONSTHAS KUCIIOTA.
OmneiT 2. Xnopua aatOMUHUSA U TUAPOKCU] HATPUS
OmneiT 3. 'mapokcu antOMUHUS U COJISIHAs KUCIOTa
OmnwiT 4. ['MapOKCH ATFOMUHUS U THIPOKCHU HATPHS

HasBaHue omnbita Uro HabmoiaeM YpaBHEHNE XUMUYECKOHN PEAKLIUU

BrBox: .............
ITpoexTt «Ee Benn4ecTBO — KOHCEpBHAst 0aHKa: SKCIEPUMEHTAIIBHOE ONIPEIETICHIE METAITIOBY.
6.3 Ykcycnaa xucnoma. CTOnoOBBIN yKCyC, YKCYCHAasi 3CCEHIIMS, JEsSHAas yKCycHas KHCIOTa: B 4eM pasHuna. CBOMCTBA YKCYCHOH KHCIIOTBI U €€

npruMeHeHne. GU3N0I0rH4ecKOe BO3IEHCTBUE KUCIOTHI.
Ilpaxmuueckas paboma.
CocraBieHue NOHATHHHON CXEMBI: «UTO 51 3HAI0 00 YKCYCHOHM KHCIO0Te»  (MHIUBHIYAIBHO, TUOO B IPYyIIIE).
PacueT KOHIIEHTpalK KUCIIOTHI IIPU €€ pa30aBICHHUH.
KucioTHOCTh pacTBOPOB MULIEBOM CO/BI U YKCYCHOM KUCIIOTHI.
lNamenwue nuieBoi copl YKCyCHOM KHCIOTOM: PU3HAKH XUMUYECKON
peaknuu (BbIACIIEHHE Ta3a, PE3Koe yBeJIInueHHe 00beMa peakIMOHHOHM cmecr). [1oBTOpHUTE peakuro raimeHus oIl C HCIO0Ib30BaHINEM HHIUKATOPpa
(Hamp., oTBapa KpaCHOKOYaHHOU KamycThl). s yero HeoOXoanMo ObUIO MPUMEHEHUE WHANKaTopa?

OOpaTuTh BHUMaHHUE, YTO BBIJIEIICHNE Ta3a YaCTO COMPOBOXKIAAETCS

yBeIW4YeHHEM 00beMa peakMoHHOoM cMecH. Kakue Mepsl peocTOPOKHOCTH

HYHO COOJIIOaTh MIPU NPOBEJCHNHN TaKUX PEaKLUii?
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6.4 «Conenasn nawa xcusnwy (MOBapeHHAs COJIb, [TOTAIII, TJyTaMaT HATPHSL. ...... r1ayoepoBa Cojib, METHBIN KyTIOpOC. ..... )

[Iumesas cona, nUTHEBast co/la, KANBIIMHUPOBAaHHAs COAA, KayCTHUYECKas cojia: OAMHAKOBbIE MU pa3Hble BellecTBa. KauecTBeHHbIE pEakluy B
XUMHH.

Ipaxmuueckas paboma

Omnpenenuts: Kakoe U3 BELIECTB (IIUIIEBasi CoJa, KayCTHYeCKast COAa, KaJIbIIMHUPOBAHHAs COJa) SIBIISIOTCS COSIMU YTOJIBHON KHCIIOTHI.

Omwit 1. JlelicTBUE UHIUKATOPAMH.

OmepiT 2. JleficTBrE Ha paCTBOPHI MUIICBOI U KayCTHUECKON COMIbI YKCYCHOM KHUCIIOTHI
HasBanwue omneita Uro HaOmonaeM Beiox

BriBog: ..........

[IpoBeneHme ONBITOB MMOATBEPKIAET, YTO IMHIIEBAsT CO/A, KaIbIIMHUPOBAHHAS COa — 3TO COJIH CIIa00H yroIbHOW KHCIIOTHL, @ KAyCTHYeCKas Co/la —
pacTBOPUMOE OCHOBAHUE.

O6CYIII/ITL, Kak J10Ka3aTh OMBITHBIM IYTEM, YTO MHUILEBAs COMA ABJISIETCSA KUCIIOM COJBIO.

6.5 Bpeo numpamoes: mugp unu npaeoa. Ilonp3a HUTPATOB: BaKHEHIIINE MUHEPAIbHBIC YIOOPEHHUs Kak UCTOYHUK a3oTa. KpyroBopot azora. [louemy

BEHEpUHA MYXOJIOBKA IOEJAcT HACEKOMBIX (TaK OHa BOCIOJHSET HEAOCTaTOK a30Ta B OOJOTHCTHIX MecTax). HuTpaTbl B KadecTBe HHILEBBIX
KOoHcepBaHTOB. Kakue mpeBpaleHns NpoucxoasiT ¢ HUTpaTaMH B OPraHU3Me 4eJI0BeKa. A30T U €ro CTEIICHU OKHUCIICHHUSI.

Ipaxmuueckas yacme.

Omnpenenenne MacCOBOM O a30Ta B KaJIWIHOM, HATPUEBOH 1 aMMOHHMIHOM cenuTpe. BrIBoA: Kakoe n3 HUX OoJiee IIEHHOE a30THOE yI00peHuHe.
[IpoekT «BrnusiHue a30THBIX yI0OOPEHUH HA POCT CaXkKeHIEB (pacommy.

7. Pa0ota Hag nmpoeKTaMM —5 4

6.

7.
8.
9

Oman evibopa memvl, ROCMAHOBKU Yeau, 3a0ay UCCIeO08AHUSL .

Oman @vl08UdICEHUS 2UNOMESDL.

DOman naanuposanus nymu 00CMudCenus yeell Uccied08amenbckux (NpoeKmmblx) pabom u 66160pa HeoOXo0UMO20 UHCMPYMEHMAPUSL.

Oman npogedenusn yuebHo20 ucciedosanus (MPoeKmHou pabomsl) ¢ NPOMEIHCYMOUHBIM KOHMpONeM 3d X000M BbINOIHEHUS U KoppeKyuell
pe3yibmamos.

10. Oman opopmnenus, npedcmasnenus (3awumsol) npoOyKma npoeKmHou pabomsi

QHI/ICOK HCINOJbB3VEMbBIX MCTOUYHUKOB

CnHcoK OCHOBHOW JIHTEPATYyphI:
1. Xumuueckas sunukiaonequs. T 1. M., 1988 r.
2. Kykymkun FO.H. «Xumus Bokpyr Hacy, M. Beiciias mixona, 2018 ..
3. B.M. Ky3HenoB «XuMus Ha HOpOre HOBOTO ThICAYENEeTHs Y, « XuMus B mkosie» Ne 1, 2017.
4. AM. lOnun u gpyrue. «Xumust ajst Bacy. M. «Xumus2002.
Cnucoxk JuTepaTypsl 1Jsl yYHTeNs:

1.
2.

O.C.Ta6puensn, I'.T". JIsicoBa «HacTonbHas KHUTA yuuTelns XuMuuny. , Jpoda, 2017.
Amuk6epora JI.JO. 3anumarenbHas xumusi. Kaura s yuaimuxcst, yaureneit u poauteneii. M.: ACT-ITPECC, 2017;
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10.

11.

12.

K.A. MaxkapoB «Xumus u 310poBse». M. «lIpocsenienne».2005.

10.H. KopotsiieBa «X UMHYECKHE CATOHBI KPACOThI». «XuMus B mkojae». Ne 1. 2005 r.

Ckypuxun .M., Heuaes A.I1. Bce o nuiue ¢ Touku 3penust xumuka. Crpas. nzganue. M.: Bricmias mkosa, 2009

AxmetoB M. A., 3oposa E.}O. O0yuenune xumun Kak IpoIiecc pa3BUTHS

MMO3HaBATENbHBIX cTpaTerui yuammxcs [ Tekcr]/ AxmeroB M. A., 3oposa E.10.// Hayka u mikona.- 2015.- Ne 2.- C.81-87

Jlazapes B. C. [IpoekTHas AeATENLHOCTD B IIKOJE: HEHCIIONb3yeMble Bo3MoxkHOCcTH [Teket]/ Jlazapes B. C. //Bonpockl oopa3zoBanus. — 2015.- Ne 3.-
C. 292-307.

Boponmos A. TlpoekTtHas 3amada [Daexkrponnbiii pecypc] / BoponioB A. - XKypuan «Hawanphas mkona».- 2007.- Ne 6. — Pexxum moctyma:
http://nsc.1september.ru/article.php?id=200700608

Beenenue B HaHoTexHosnoruu. Xumus [Tekct]/ yueOHOoe mocobue i ydamuxcs 10 — 11 kmaccos/ mox penmakmmerd AxmeroBa ML.A. - CIIo:
oOpa3oBatebHbIN HEHTP «YuacTue», O0pazoBatenbhbie npoekThl, 2011 — 108 c. (cepust Hanomkona)

INadpuensa O.C., OctpoymoB W.I'. [Iponenestrueckuii kypce «Crapt B xumuto»/ [abpuemnsa O.C.- XKypHan «Xumus B mkosne».- 2005.- Ne 8.- C. 19-
26

lony6 I'.b., [lepensiruna E.A., Uypakosa O.B. OCHOBBI IPOEKTHOH JeSATETFHOCTH MIKOJBFHUKA: METOJUIECKOE TT0coOre 110 Tpero1aBaHuio Kypcea (¢
HCIIOJIb30BaHUEM TeTpajsieli Ha meuaTHoW ocHoBe)/ [lon penakiueit nmpodeccopa E.S.Korana. - Camapa: M3narenscTBo «YueOHas JuTepaTypay,
Mznarensckuii mom «®@emgopos». 2006. — 224 c.

CHnucok JUTEepaTyphl ISl 00y4YaKOIHXCS:

1.

2
3
4,
5

B.A. BoiitoBny «Xumus B 0sTy». M. «3Hanue». 2000.

«OHIIMKIIOTICAMYECKUH CIIOBaphb FOHOTO XuMuKa» M. «[lemarorukay, 2002.

«Qpynuty, Xumus — M. O00 «T]/] «MzpatensctBo Mup kHETH»Y», 2018.

Anuk6eposa JL.IO. 3anumarenbras xumusi. Kaura s yuamuxcst, yaureneit u poauteneii. M.: ACT-ITPECC, 2017;
Mup xumun. 3aHumMaTenbHble pacckassl 0 xuMun. Coct. F0.U.CmupnoB. CI16.: «MuM-Dxkcnpecey, 1995.
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