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IlosicHuTeILHAS 3aIHCKA

Pabowast mporpamma mo BHeypo4HOH mesitenpHOCTH «IIepBHE IIard B XAMHE» IS 8-X KIACCOR COCTaBlieHA B
COOTBETCTBUHU C TpeboBaHHsMU DenepanbHOro roCyAapcTBEHHOTO 06Pa30BATENHHOTO CTaHIapTa oO0IIero obpasoBaHM
BTOPOT'O ITOKOJICHHS:

B, IIpumepHast OCHOBHas oOpa3oBaTenbHas IIPOrpaMMa OCHOBHOTO OOGIIEro obpazoBaHus (omoOpeHa pelIeHHeM
(enepanpHOro yue6HO-METOAUYECKOTO 0ObEIHHEHHS TI0 obmemy obpaszoBanwuio (poTokon oT 28 mroms 2016 1. Ne
2/16-3) — fgosreestr.ru;

2. IIucemo MurobpHaykwu ot 28.10.2015 1. Ne 08-1786 «O paGouux IIporpaMmax y4eOHBIX MIPEIMETOBY;
3. IImcemo MunoGpHayku oT 12.05.2011 . Ne 03-2960 «O6 OpraHU3allii BHEYPOUHOU JEATEILHOCTI.

JaHHas mporpaMma sBISeTCA IPOrpaMMOil OGIIEMHTENIeKTyaNbHOM HanpaBleHHOCTH. IIporpamma moctpoena Ha

CIEIYIOIUX PUHITUIIAX:

- lIpunyun nayunocmu (3HaHUS OCHOBAHEI Ha OGBEKTUBHEIX HAYYHBIX (aKTax).

- IIpunyun nocnedosamensrocmu u cucmemamuurocmu (06y9eHye OT IPOCTOTO K CIIO)KHOMY, «OT HE3HAHUS K 3HAHHIO, OT

HEYMEHUS K YMEHHIOY ).

- Ilpunyun naznaonocmu (OCyIIeCTBICHHE CBA3U MEXKITY KOHKPETHBIM 1 abCTpaKTHEIM).

- IIpunyun ocmuicnennocmu (IEPEHOC UMEIOIITMXCS 3HAHMMN B HOBYIO CUTYAIIHIO).

- lIpunyun cosnamensrnocmu u akmusrnocmu (IpAMeHEHUE 3HAHUN Ha IIPaKTHKeE).

AKTyaJIbHOCTH NpPOrpaMMbl 0GyCIIOBIIEHA TEM, YTO B YIeGHOM IUIaHE npeaMery «XHUMUS» OTBEIEHO BCero 2 yaca

B HeACTHO (S KH8ee ; STo AaCT BO3SMOKHOCTS SOOI APUBAIL Yy yHdIIMXCi JIMIITh 0A30BbI€ 3HAHUS 10 IIPEAMETY. B Toxe



BpEeMs BO3PAcT 8-T0 Kilacca ABILIETCS BaXKHBIM I MPO(EeCCHOHATLHOrO CaMOOIIpeIeNIeHHs] IIKOIBHUKOB. B03MOXHO,
9TO MPOCHYBIIMHCS HHTEPEC K XUMUH MOKET IIepepacTd B 6y IyITyio mpodeccHro.

AKTyalIbHOCTb TaHHO IPOTPaMMEI COCTOUT B M TOM, YTO OHA HE TONBKO AeT BOCIHTAHHEKAM IIPaKTHYECKUE
YMEHHS ¥ HaBBIKH, (POPMHUpPYET HaUalbHBIHA OIBIT TBOPYECKOH e TebHOCTH, HO U Pa3BHBAET MHTEpEC 00YUAIOIIErocs K
OKCTICPUMEHTY, HayqHOMY IOMCKY, CIOCOOCTBYET CaMOONpPENENeHHIO YUaIUXcs, OCO3HAHHOMY BBIOOPY mpodeccum.
YJamuecs CMOTyT Ha IIPAKTUKE HCIIONb30BATh CBOM 3HAHMS HA YPOKAX XFMUHY H B ObITY.

Ilenarornveckasi mesecoo0pPasHOCTL 3aKJIKOYAETCS B TOM, YTO 6a30BbIi KypC IIKOJBHOH NpOIrpaMMEI
IPE/lyCMaTPUBACT IPAKTHIECKHE PAOOTEl, HO MX SABHO HEJOCTATOYHO, YTOOBI 3aHHTEPECOBATH ydanmxcsi B
CaMOCTOSTENBHOM TIPHOOPETEHHH TEOPETHYECKHX 3HAHMH M TIPAKTHYECKHX YMEHHH M HABHIKOB. Hisa atoro B Kypc
«ITepBple mMary B XUMHUKE» BKIIOYEHB! HAHOOIIEE SIPKHE, HATIIS/THEIE, HHTPHTYIOLIHe OKCIIEPUMEHTEI, CIIOCOOHEIE YBIIEYh U
3aWHTEPECOBATh yYalUXCs IPAKTUUECKON HAYKOH XUMUEHH,

B pamkax HarpoHaIbHOTO mpoekTa «O6pasoBanue» CO3MaHUe LEHTpPA €CTECTBEHHO-HAY4YHOH HampaBiIeHHOCTH «Touka
pOCTa» TO3BOTHUIO BHEJIPHUTH B IPOrPaMMy MH(POBYIO 1a0OpaTOPHIO M KAaYeCTBEHHO H3MEHHTDH IIPOLIECC oOyueHus
XUMUH.

KomuyecTBeHHbIe 9KCIIEPHMEHTHI II03BONSAT IIONyYaTh JOCTOBEPHYIO UHQPOPMALIIO O NPOTEKAHHM TeX HIM WHBIX
XHUMUIECKUX IIPOLECCaX, O CBOHMCTBAaX BellecTB. Ha OCHOBE IOJNYYEHHBIX 3KCIEPUMEHTAIBHBIX TAHHBIX o0yuaembre
CMOT'YT CaMOCTOATENIBHO JIENaTh BBIBOJBI, 0000IIATE Pe3yNbTaThl, BEIIBISTE 3aKOHOMEPHOCTH, UTO OJHO3HAYHO Oyzmet
CIIOCOOCTBOBATH OBHIICHUIO MOTUBAIME O0YYEHNMSI IKOIBHUKOB.

Ilesp nporpaMmbi:




DOpMHUPOBaHWE y YyYaI[UXCsl HAYYHBIX NPEACTABICHHN O XUMHUE B TIOBCEJIHEBHOM JKU3HM YeNIOBEKa Yepes

IPOOY>KIEHHWE MHTEPeca U PasBUTHE IPO(GECCHOHATBHBIX CKIOHHOCTEH K IIPEIMETY XUMHUSL.

Sagaumn:

Oo6pa3oBareabHble:

® PacCIIMPUTh KPYro30p y4alluXcs O MUPE BEIECTB;
® HCIIONB30BATh TEOPETUYCCKUE 3HAHKS IT0 XUMHUHU HA IPAKTHUKE;
e O00YYHTH TEXHHUKE OE30MMaCHOCTH IIPY BBIIIOJTHEHUH XMMHUYIECKUX PeaKIuii;
e chOpMHUPOBATH HABBIKH BEITOIHEHUS IpoeKkToB ¢ ucnonb3osanueM VKT u mudposoro obopynoBams;
® BBLIBUTE TBOPYECKH OJAPEHHBIX OOYYAIOIIMXCSI U ITOMOYE MM IIPOSIBUTH CeO4.
PasBuBaomue:
® CIOCOOCTBOBATH PA3BUTHIO TBOPUYECKHUX CIIOCOOHOCTE! o0yJarommuxcs;
e (opmupoBats MK T-KOMIETEHTOCTH;
Bocnurarennubie:

® BOCIHTaTh CaMOCTOATEIIBHOCTD IIPHU BBIIIOJITHECHU U ﬁN@OHm.HW

® BOCIHUTATh YyBCTBO B3anMOIIOMOIIIH, KOJIJIEKTHBH3MA, YMEHUE @m@OHm—HW B KOMaHJZe, BOCIIMTATh

TYBCTBO JIMYHOU OTBETCTBEHHOCTH.

Ce#i3b cofiepkaHus NPOrpaMMbl BHEYPOUHOM [eSITeILHOCTH ¢ Y4eOHBIMH NMpeAMeTaAMHU:

Kypc BHEYpOYHOH HEATENEHOCTH HMAEWHO ¥ CONEPXKATENBHO CBA3aH C GA30BBIM KypCOM XHMMUH ¥ II03BOJIIET

OTPCOHOCTH IIPUMCHSTH IIOJIyY€HHBIE 3HAHUA U



HaBBIKA B [IOBCEIHEBHOM KU3HH.

Ilporpamma mocTpoeHa Ha OCHOBE MEKIPEAMETHOH HHTerpauuu ¢ (QHU3UKOH, MaTeMAaTHKON, GHONOrweit U, IpYyTUMH

€CTECTBEHHO-HAYYHBIMHU IIPEIMETaMH.
OcoGennocTu peanu3anuu nporpaMmer:
Bo3spact o0yuarommuxces:

IIporpamMma OpHeHTHPOBaHA Ha BOCIIUTAHHHIKOB B Bospacte 14-15 et 6e3 crenuanbHOM MOroTOBK.

PopMBI 3aHATHIA:
B o6pasoBarensroM mporecce HCIIONB3YIOTCA Pa3IuIHEIE QOPMBI IPOBEICHHS 3AHATHS:
° Oecepl;
° JICKITUH;
° CEMHUHAPFI;
® IIPaKTHYECKOE 3aHSITHE;
® XWUMHYECKUN SKCIEPUMEHT;
® paboTa Ha KOMIIBIOTEDE;
® DOSKCKYPCHH;
® BBIIIOJTHEHHE U 3aIUTa [IPOEKTOB.
Pe:xxum mposenenusi: 34 uaca B rox - 1 pa3 B Henmemo. Bee 3aHsaTHS O BHEYPOYHOM NEATEIIFHOCTH IIPOBOJSTCS IIOCIIE

BCCX YPOKOB OCHOBHOI'O PaCIHMCaHHUS, IPOLOIIKUTEIHHOCTD COOTBETCTBYeT pekomeHaamusiM CanlluH, T. e. 40 MuHYT.

MecTo ipoReneHusa:




whOﬁowwwoamﬁmﬂmmOEmm Opranu3anusa O@ﬁmwommﬁmhmeﬂO Imponecca MmpeArojiara€T HMCIOJIb30BaHUEe @O@g H MCETOOOB
O@%@@ﬂgu aJICKBATHBIX BO3PACTHBIM BO3MOXXHOCTSIM IIKOJIbHUKA: IIPAKTUYECKUE UN@OHEg SKCIIEPUMEHTEI U @moohg.

Buak! gesTeIbHOCTH: IIPETyCMOTPEHBI TEOPETHICCKUE (204.) u mpaxTuyeckue samsaTUs (144.).

IlianMpyemMble pe3yIbTATEL 0CBOEHHS 06YYa0IIHMHICS NPOrpaMMbl (BHey4eOHOIT) BHEYPOUHOI IeaTeILHOCTH

JIN4YHOCTHBIE pe3yIbTAThI:

- OCO3HABATh CIMHCTBO U IEIIOCTHOCTh OKPY>KAFOLIEr0 MUPA, BO3MOXXHOCTH €0 TTO3HABAEMOCTH ¥ OOBSICHIMOCTH Ha
OCHOBE JIOCTIDKEHUH HAYKH;

- IOCTeTICHHO BBICTPAMBATE COOCTBEHHOE ILENOCTHOE MHPOBO33PEHHE: OCO3HABATH IOTPEOHOCTP M TOTOBHOCTH K
caMo00pa30BaHuIO, B TOM YHCIIE U B PaAMKaX CaMOCTOSTEBHO e TeIbHOCTH BHE IIKOJIBI;

- OLCHHUBATD JKU3HCHHBIC CUTyalluK C TOYKH 3PCHMs O€30MacHOro o6pasa XHU3HY U COXPAHEHHs 3JI0OPOBBS;

- OLICHUBATD SKOJNOTUIECKUH PHCK B3aMMOOTHOIICHHI YeTI0BEKa 1 IPUPOIEL.

- GOpMHPOBaTH SKOIOTHIECKOE MBIIUIEHHE: YMEHHE OLEHHBATH CBOIO ESTENbHOCTE 1 IIOCTYTIKH JPYIUX JIFOAEH ¢ TOYKH
3PEHHs COXPaHEHHS OKPYIKAIOIIEH CPE/IBI - TapaHTa KU3HH 1 GJIaromoyyrs Jioeil Ha 3eme.

MeTanpeveTHbIMEA pe3yTbTaTaMU H3ydeHus Kypca «[lepBbie Mard B XUMHMY SBIISETCS GopmupoBanme
YHHUBEPCAIBHBIX yueOHBIX feticTBuii (VY ]I).

WmJSm,_,Ew_:Em YV

- CaMOCTOATENLHO 0OHAPY)KUBATE U HOPMYIHPOBATE Yu4eOHYTO IPOBIEMY, OIIPEAEIAT el y9eOHOH NesTeIbHOCTH,

- BBIABHI'aTh BEPCHUHU PEIICHUS HH_,UOQ_HQ(:L“ OCO3HAaBaTh KOHEYHBIN PE3VIILT I ILC AT

CaMOCTOSATEIIBHO CPEeACTBA JOCTUKEHMUS ICIH,



- OCYIIECTBIATE LENCIIONAraHue, BKII0Yas IIOCTAHOBKY HOBBIX IelNeif, IpeoOpa3oBanue NpakTHIECKON 38129 B
II03HaBaTEIbHYIO;

- COCTaBILATh (MHAMBUAYAIBHO WM B TPYIIIIE) [UIAH PEIIeHHs IPOGIEMEL

- paboTasi 10 IUIaHy, CBEPATH CBOHU JEHCTBHS C HENBIO H, IPU HEOOXOIMUMOCTH, UCTIPABIIATH OIIUOKH CAMOCTOSATENBHO;
- YUHUTBIBATB Pa3sHbIC MHEHHA U CTPEMHTECS K KOOPIUHAINY Pas3IMIHbIX HO3UIMH B COTPYIHUIECTBE;

- B IMAJIOr'e C yIUTEIIEM COBEPIIEHCTBOBATE CAMOCTOATENLHO BEIPAOOTAHHbIE KPUTEPHH OL[CHKH.

IlosnaBaTeabubie YY/I:

- AHAIM3MPOBATH, CPABHUBATE, KIACCUDUIUPOBATE U 0600IIaTh (GaKTEl U SBIEHUs. BEIABIATE IPUIHHBL U CIEICTRIS
IIPOCTBIX SABICHUM.

- OCYWIECTBJIATEL CPABHEHHE, KIIACCU(DUKAIIMIO, CAMOCTOSTENBHO BEIOMpPAs OCHOBAHHS KPUTEPUH IS YKa3aHHBIX
JIOTMYECKUX OIEepaIluii;

- CTPOHUTD JIOTHIECKOE PACCYKICHUE, BKIIIOYAIOIIEe YCTaHOBIIEHHE IIPHYMHHO-CIICICTBEHHBIX CBS3ELL.

- €031aBaTh CXCMATHYECKHE MOJICIH C BBIIEICHUEM CYIIECTBEHHBIX XapaKTEPHUCTHK 00BEKTA.

- COCTABJIATE TE3UCH], PA3IIMYHbIC BUBI INIAHOB (IIPOCTHIX, CIOXKHBIX H T.IL.).

- IpeoOpa30BbIBATH HHYOPMAIMIO U3 OJHOTO BUJA B APYToi (TaGIHIly B TEKCT U p.).

= YMETE OIPEENIATE BO3MOXHbIE HCTOYHHKA HEOOXOAMMBIX CBENIEHUH, IPOM3BOIUTE MOMCK HH(GOPMALHH,
aHaJIM3UPOBATH U OLIEHUBATH €€ TOCTOBEPHOCTS.

- O@O@EN‘HW IIOHATHSA - OCYIICCTBIATH JIOTHYECKYIO OII€pAITHIO IIepeXoaa OT IMOHITHI C MEHBIIIMM O00BEMOM IIOHATHSIM C

OOJBIIHUM 00BEMOM;,

- CTPOUTD JIOTUIECKHUE PACCYKICHUS, BKIIFOYArOIIHE YCTaHOBJIEHUE ITPUYHUHHO-CJIEICTBEHHBIX CBI3EH.



- OOBSICHATD SIBICHUS, IPOLECCHI, CBS3M W OTHOIIEHHMS, BBIABIIEMBIC B XOJE HCCIEHOBAHHS, OCYIIECTBISATH BEIGOP
Haubosee 5Q(OEKTHBHEIX CIIOCOOOB PEIIEHHs 3a/1a4 B 3a8BUCUMOCTH OT KOHKPETHBIX YCIOBHIA.

KommyHnukatuBHabie YV /1:

- yMeTb (OpMyNHpOBaTh COOCTBEHHOE MHEHME M IO3HIIMIO, apTyMEHTHPOBATH €¢ M KOOPAWHHPOBATH €€ C HO3ULAH
[IapTHEPOB B COTPYIHUYECTBE IIPU BEIPAOOTKE OOIIETro pelieH s B COBMECTHOM JieATeIbHOCTH,

- 0TOOpaXaTh B PeY COAEPIKAHUE COBEPIIAEMBIX NeHCTBUM, Kak B GOpMe rPOMKOM COLMAM3UPOBAHHOM PEUH, TaK U B
dbopme BHyTpEeHHEN peyn;

- YMETBb apryMEHTHPOBATh CBOO TOUYKY 3PEHUS;

- YMETb OCYIIECTBIATh B3aUMHBINA KOHTPOJIb M OKa3bIBAaTh B COTPYIHUIECTBE HEOOXOIUMYIO B3aHMOIIOMOIIE,

- YME€Tb paboTaTh B IPyIIIE - YCTaHABIUBATE pabodre OTHOIIEHHMS, 3G GEKTUBHO COTPYIHIYATh U CIIOCOOCTBOBATE

IIPOXYKTHUBHOU KOOIIEPAIIHH.

IIpenmMeTHBIMH pe3yIbTaTaMH H3y4eHHUS IpeIMeTa SIBISIOTCS CIEAYIOIINE YMEHHUS:

- OCO3HAHUE POJIU BEIIECTB;

- OIIPENEIIATH POJIb Pa3IMYHBIX BEIIECTB B MMPUPOJIEC U TEXHUKE;

- OOBSICHATH POJIb BEIIECTB B UX KPYTOBOPOTE;

- PACCMOTPEHHUE XUMHUYECKUX ITPOIIECCOB;

- HCIIOJIb30BAaTh 3HAHUS XUMHH TIPU COOIIFOIEHUN IPABHII HCIOIB30BAHMS OBITOBBIX XUMUYECKUX IIPENapaToB;
— pa3nuyaTh ONacHbIe U Oe30IacHbIe BEIeCTRa,

- IPUBOJHUTH IIPUMEPHEI XMMHUYCCKUX IIPOIECCOB B IIPHUPOIE,

- HaXOOUTb YCPThI, CBUACTCIIbCTBYIOIITHE 00 O@EH\HN IIPpHU3HAKaX XUMHYCCKHUX IIPOIIECCOB M UX PA3IHYMIX;



- HCIIOJIB30BaHUE XUMHUIECKIX 3HAHUM B OHITY;
- OOBSICHATH 3HAYEHNUE BEMIECTB B XHU3HU U XO3SICTBE Yell0BeKa;
- OOBACHATH MUP C TOYKH 3PEHHS XUMUH;
- OpMHPOBaTh NpeICTaBIEHHS O Oy TyIIeM IPO(ECCHOHATIEHOM BHIGOpE.
Kpome TOro, 3aHATHS MPU3BaHbI MPOOYIUTE Y yUALIHXCS HHTCPEC K XMMUYECKOH HayKe, CTUMYJIHPOBATH NaTbHeHIIIee
U3yqeHUEe XUMUHM. XUMUIECKHe 3HAHMS, CDOPMUPOBAHHEIE Ha 3aHATHAX, MH(QOPMAIMOHHAs Ky/IbTypa y4alIuXcs, MOTYT
OBITH MCIIONB30BAHBI MIMH JUIsl PACKPBITHS Pa3IAIHBIX IIPOSIBIICHHUM CBSI3U XUMHUH C )KA3HBIO.
OcHoBanuem p1Jsi BbleneHHs] TpeGOBaHHUIl K YPOBHIO IOArOTOBKH OOYYalOIIMXCS BEICTYIIAET OCHOBHAS
oGpasoBarensHas nporpamma I'5OY COIILIL Nel T. HedTeropcka.

Cnoco0bl onpeseeHus: pe3yJIbTATHBHOCTH:
- Hauanvuorii konmpons (cenmadps) B BUIE BU3YAIbHOTO HABTIOTEHIS Iiefarora 3a CoOMI0JICHHEM BOCIUTAHHHKAMHU
TEXHUKY O€30I1aCHOCTH, II0BEeHUEM U paboTe ¢ IIOCTIEAYIOIIUM 00CYXKIEHHEM;
- Texyuquii Konmpons (6 meuenue gcezo yuebHozo 200a) B BUIE BU3YaJIbHOTO HaOJIIOIEHHS IIeJlarora 3a IpoLeccoM
BBITIOJHEHHA YHAIMMUCS [PAKTHIECKMX pabOT, IPOEKTOB, HHANBALYABHEIX 3alaHMil, YIaCTHS B IIPEIMETHON HeJelle
€CTECTBO3HAHMS,
- IIpomestcymounsiii konmpony (memamuueckuii) B Bune NPEIMETHOU NUATHOCTHKY 3HAHUS IETHMH IIPOHICHHBIX
TEM;
- Hmozosvii konmpons (Maii) B BuIe U3y4eHHS W aHATH3A IIPOAYKTOB TpyJa ydamuxcs (IPOEKTOB; COOOIIECHUII,

pedeparos), npornecca OpraHu3ay PaGoOTH HA IIPOJIYKTOM M THHAMHUKHM JAYHQCTHEIX M3MEHEHTH

Dopmbl yuéTa 3HAHHI, YMEHHIl IPH peaTH3auum pOrpaMMabl.



Ompoc;
O6cyxnenue;

CamocrosTenpHas pabora;

TectupoBanue;

IIpeseHTanus 1 3amUTa TBOPYECKOH PaGOTHI (IPOSKTHI 1 Ap.).

B KOHIIC %J@@EOH,O roga O@%JNHOENHMOM HJOJIKEH BBINIOJHUTE U 3aIllUTUTH IIPOCKT.

(IIpnio:xenne 1. «Ouncanne GopmMbI HOABEIEHHUS HTOTOBY).

TemaTuuyeckuii nJan NpOorpaMMbl BHEYPOUYHOH AeATEeJILHOCTH «Mup XUMHH»

Ne [Ha3zpanue pasgena Tema 3aHATHS Bceero Teopns Ilpak- Mcnonn3yemoe
n/m 4acoB THKa |000pyaoBaHue
Pazgeu 1. BBogHoe 3ausaTue. 1
Beenenne. (24.)
1 2
MecTo XUMHY B €CTECTBO3HAHUH 1
Pa3neu 2. Bemectra. IIpuemsr obpamenus c 1
JKCNepHMeHTAJTbHbIE | BELIECTBAMU.
OCHOBBI XHMHH. (84.) IlpaBuna GesomacHoi pabGoTel mpH 8 1
2 IIPOBECHUHN 9KCIIEpUMEHTA.
Texnrka nabopaTopHEIX paboT.
HarpesaTenbHbIe IpHOODEL.




HrcTele BemecTBa, 0C000 YUCTHIE
Bemectsa. IIpumecu. Cmecn.

MeTtonasl IO3HAHUA B
€CTECTBO3HAHUM.

JlaTumk
BIIEKTPOIIPOBOTHOCTH,

UPPOBOIA
MUKPOCKOII

Bona. PactBopsl. Mopckas u ipecHas
BOJIa. bronoruueckue XunKocTu

MaccoBas AOJISI pAaCTBOPEHHOIO

JlaTuyK TeMIepaTypsl
[1JIATHHOBBIN

JlaTunk onrudeckoit

BEIIIECTBA, WU ITPOIIEHTHAS [IOTHOCTH
KOHIICHTpAIIKsI BELECTBA B PACTBOPE

HacelmeHHEIE ©  IepechHIeHHEIe [Tudposoii
PacTBOPBHI. MUKPOCKOII

Paznmen 3.

HAHOYACTHII
(8u.)

3HAKOMHMCS ¢ MHPOM

MonenmupoBauue

Crpoenue BemecTna. Pazmepnr
gactul. Hamogactuier

KoimouHele CHCTEMBI: 1104Ba, [IIUHA,
MIPUPOIHBIE BOJBI, BO3IYX JIbIM,
MUHEpaIbl, X1e0, MOJIOKO, MaclIo,
KpoBs...Kotonnaele 1 nctunubie
aCTBOPEI

ZOHOhE H CPEACTBa SOMIIUPHYIECKOTO
HCCIICIOBAHUSA

Kak cTeneHb U3METbYeHHOCTH BIIASET
Ha OOIITyFO IIOMAagh

Fal
COHpPHKaCaro T SacTI
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AHOOOBEKTHI U O0YCIIOBICHHOCTH KX
YHUKATBHBIX CBOMCTB pe3KuMm
YBEIMYEHHEM ILIOMIAN MOBEPXHOCTH
YaCTHII

Paznen 4.
XHMHS Ha CTpasKe
3I0pPOBbs. (64.)

Mon. Bosronka iona. Mo us anrexu

«Maprannoskay. [lepmanrasar kanus

[ Ilepexucek Bomopona. CBoiicTBa 1
NPUMEHEHHE IIEPOKCHUIA BOIOPOA

ATTXP

ALIETUIICATHAIIMIOBAS KUCIOTA.
ACKOpOWHOBAs KHCIOTA

[ Ipubop mis
TIOJTy9E€HHS BOIOPOIa

«3eJIeHKa) UIH OpHILTMAaHTOBEIH
3eJICHBIN

«MBLITO Yy mecHOE

Jlataux pH

Paznea 5.
XHMHS MHIH

(54.)

Caxap, KpaxmaJl, IeJIToN03a —
POINCTBEHHUKH TIFOKO3BI

AJIOMIHUHN: BEJIMKAN U y>KACHEII

YKCycHast KHCIIOTa

Jlatauk pH, natumk

PIIEKTPOIPOBOJHOCTH
«ConeHas Haia XHU3HEY
Bpen HuTpaToB: Mu( WiIu IpaBna JlaTauk
PIIEKTPOIPOBOHOCTH

Pasznmeu 6.

1. Oman evibopa memwvr, nocmanoexyl

N

FaooTa HaJa

Yyenu, 3a0ay Ucciedoeanus .
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NpoeKTaMHu.
(54.)

2. Oman evideusiceHus 2unomesoi.

3. Oman NIAHUPOBAH U nymu|
docmudicenus yenetl
uccnedo8amenbCkux (Npoexkmmoix)
pabom u ewvibopa Heobxo0UMO20
UHCIMPYMEHMAPUSL.

4. Oman  npoeedenus  yuebHO20
uccnedo8anus (npoexmmoii
pabomuvi) ¢ NPOMENCYMOUHBIM
KOHMPONEM 30 X0O0OM GbINOTHEHUS]
U KOppexkyueu pe3ynomamoa.

5. Oman ogopmnenus,
npeocmaenenus (3awumut)
NpOOYKmMa NPOeKmHOll pabomol

NTOI'O:

34

18

16

H\HEOHHU%HAHNNA IT0 TeXHHUKe 0e30IMacHOCTH OPOBOJHUTCS HA KaXIOM 3aHATHU IIEPE] IIPOBEACHHUEM SKCIICPUMEHTA.

2. BBeneHnue

2.1 Beoonoe 3anamue. 3HaKOMCTBO yJaIIUXCs C HOBBIM Y4€OHBIM KypCOM BO BHEYPOUHOM JeATeIbHOCTH.

Coaep:xaHue Kypca

2.2 Mecmo xumuu ¢ ecmecmeosnanuu. 3apoXneHUE XUMHM Kak HayKd. CBsi3b XMMHH C IIPaKTHYECKOH IKHU3HBIO

YCJIOBCKA.

IIpaxkmuueckasn yacme.
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Cosnatue no3HaBaTeNBHBIX KPOCCBOPIOB M APYTHX MHTCPaKTUBHBIX YIPpaXHEHU! Ha LearningAps.org wiu My Test.

3. JKcHepHMeHTANbHLIE OCHOBBLI XHMHH

3.1 Bewecmea. Ilpuemst obpawenus c eewecmeamu.
V3yueHne mpaBuil TeXHUKH GE30IACHOCTH, HPELYIPEeXKIAIONEX H 3anpemarIuX 3HakoB. llepBas moMoIs.
IIpoTuBONIO>KapHBIE CPENCTBA 3ALTUTEL.
3HaKOMCTBO C BEIIECTBAMH, BCTPEUAIOIIIMICS B OBITY: HO/IHAs HACTOMKA, Me/b, AIOMHUHUIL, COb, MUIIERAas coxa,
TUMOHHAS KHCJIOTa, YKCyCHas KHCIOTa, BOJA, MEJHbIH Kymopoc. OTIHYHE BEINECTB MO (DU3HUECKHM CBOHCTBAM:
arperatHoe COCTOSHME, LBET, 3alaX, BKYC, DPacTBOPHMOCTH. lIpaBhila XpaHEHWS BEINECTB B T1abopaTopum.
TOKCHYHOCTD BEWIECTB IS JKUBBIX OPraHU3MOB OIPENEIISETCS HX XUMHICCKAMH CBOMCTBAaMH, WX CIIOCOOHOCTEIO
BCTYIATh B XUMUYIECKHE peakiuu. IIposBIeHns TOKCHYHBIX BEIIECTB Y Yell0BeKa: XUMITIeCKHIil 0JKOT, pa3IpaKeHHe
CITM3HCTEIX O0OIIOYeEK, KaTap JBIXaTeNbHBIX MyTel, amieprudeckue PEaKIHH, OCTPbIe MEPMATHUTHI, KaHI[EPOTEHHOE
JICHCTBHE, IOPKEHHS OPraHOB, BO3MOXKHOCTh JIETAIBHBIX MCXOJOB. IlpaBuna orGopa BewmecTB (TBepHsIe,
TIIOPOIIKOOOpa3HEIe, JKMIKHE, BOAHBIE PAacTBOPEL, 0COGOE BHUMAHHE — paboTa TONBKO C ManbkIMH oOBbeMamu
BEILIECTB).
Tecm Ha OCHOBe 3ajianuit U3 OTKpbITOro Ganka ®UIIH (pasnen «MeToms! IIO3HAHU)

3.2 Ilpasuna 6e3onacnoii pabomet npu nposedenuu IKcnepumernma. Texnuxa nabopamopnoix pabom.
3HaKOMCTBO C J1abOPaTOPHEIM 0GOPYIOBAHHEM: CTEKISHHAS nocyna (XAMHYECKHe CTaKaHbl, KONOBI, BOPOHKH,
ACTUTENLHEIC BOPOHKH, MEpHAs IOCYa), BEChl, ITATHBEI ML IIPOGHPOK ¥ HIPHOODOB, HarpeBaTeNbHbI TpuOop-

CIIMPTOBKA, happhopoBast mocyna (BEIIapUBaTeIbHBIE YAIIKH, THIII, CTYIIKY, INATEIH) U D
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besonacuast pabora co cTekmoM, HpoGkamu (IEMOHCTPAIHS DE3KH CTEKTSHHBIX TpyOOK, WX HarpeBaHus LI
U3MEHEHUS (OPMBEI).
IIpaxmuyeckas wacme.
Cbopka mpubopa 11 monmydenus rasos. IIpoBepka Ha TEPMETHYHOCTE. 3aKpEIUIeHHe ero Ha MITaTHBe. PHCYHOK
npubopa Impyu noMoInu Tpadapera.

3.3 Hazpesamenwvhoie npubope.
Crmproeka. ['asoBas ropeinxka. [Liurka. Boxsgras 6amns. Haznauenue HarpeBaTeIbHBIX IPUOOPOB.
M3ydenvie CIMPTOBKH: COCTABHbIE YACTH M UX (DYHKIHSL.
I'oprodee TOMMMBO [ CIEPTOBOK: 3TUIOBEIH crmpT. OcoGeHHOCTH PEeaKIuyi rOpeHus: BBIICTICHHE TEIUIA U CBETA.
Cyxoe roprogee
IlpaBuna HarpeBaHHs MPOOHPOK C BONHEIME PACTBOPAMHU (Ipe/BapUTeNBHEIN IIPOTpeB Beelf IIOBEPXHOCTH,
00s13aTENBHBIN HAKIIOH IPOGHPKH, OTBEPCTHE IPOBUPKH KOT Cebs», 3aKpeIUICHHE JIepXKaTelsl IPOOUPKH).
Hcmonb3oBanue THIIISH NIpy IPOKAIMBaHUK BemiecTs. HazHadeHwe oIlepalyuy IpOKaTHBAHK.
IIpaxmuueckas uacme.
N3zyuenne muiamenu. PucyHok miamMeHy.
Cbopka mpubopa 111 BBIIApUBAHUS COMU (KONBIIO HA INTATHB, BBINIApMBATebHAS Yalllka, BOIHBIA PacTBOP COJH,
cIMpTOBKa). PrCyHOK npubopa npu momornu Tpadapera.

3.4 Yucmele éeujecmea, 0cobo uucmeoie eewjecmaea. Ilpumecu. Cmecu. CriocoOBl OYUCTKY BEIECTB OT NpUMeced U

paszpeneHus cmeced. @uubTpoBanume. Ileperonka. Kpucramm EHHE C TOMONER)  MarguTa

JEIUTEIIEHON BOPOHKH
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IIpaxmuyeckas uacme.

1 BapHaHT: CMECh PE€YHOI'0 IECKa U caxapa.

2 BapHaHT: CMECh PE€YHOI'O IIECKA U ﬂowmﬁommOM COJIH.

CocraButh cxeMy IOCIEOBATENBHOCTH OIlepaLii (pacTBOpeHue, GHUIBTPOBaHKe, BHITIAPUBAHUE). CpaBHUTH M

00CYIHUTH pe3yJbTaThl JBYX BapuaHToB. OGPATHTH BHHMAHHE HA CMECH caxapa U Iecka (y HEKOTOPBIX YallKW

MMOKPBIIMCh KOPUYHEBOM MacCou , Ha BaXXHOCTh YCJIOBHUMU II OBCZICHUA SKCIEpHMEHTa, B JaHHOM Ciy4yae Ha
>

CBOCBPEMEHHOE IIpEKpaIlleHue Harpesa.

3.5 Memooot nosnanus ¢ ecmecmeosHanuL,

Habmopenue. Oxcnepument. Mogenuposanye.

YcnoBus ITPOBEACHMUSL mm@hshwmﬂm KaK OCHOBHOI'O ME€TOJa IMO3HAHHUSA. MEICIUTEIBHBIN U ﬁ@mﬁwmzw\w SKCIICPUMECHT.

M\mﬂwwﬁogwmzo 3HaHUA Y€JI0BEYECTBA HA OCHOBE ﬂm@%ﬁmmg. Ou3nYeCKre U XUMHUYICCKUE IBIICHUS.

IIpakmuueckas uacme.

BpoyHOBckoe HBIWKeHHe HOX MHKpockomoMm. OGHapyxeHHe KHpa B CEMEHax MoiconHedHHKa. OOHapyXeHHe

Kpaxmana B Kaprodene. OOGHapyXeHHEe YIIEKHCIOrO rasa B BBIIBIXAEMOM Bo3ayxe. JloOGaBieHHe JIMMOHHOIM

KHCIOTHI B Yail. OdopmireHre paGoTEL

HazBauwue onsita

Kaxk BrImonssmn

Uto mabmronanu

O6parurh BHUMaHWE Ha NPAKTHYECKHe 33JaHHS IPOLLTBIX 3aHITHIL AKIIEHTHPOBATh, YTO METOJ HAaBIIOIECHUST —

OCHOBHOH METO/I IIO3HAHUA.
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3.6 Booa. Pacmeopsi. Mopckaa u npecnas e0da. Buonozuueckue HCUOKOCMU: KPOBB, TuMba, KIETOUHEIA COK.
OKOJIOTHYECKHe IPOOIEMBI BOIEHL. OIEKTPOIIPOBOHOCT, KaK CBOMCTBO PacTBOPOB 3JIEKTPOIMUTOB (IIpaBHMIIa
0e30MacHOCTH ¢ MIeKTpopuboOpamm).

IIpaxmuueckas uacme.
Ompezenenne ¢ HOMOLIBIO SIEKTPOIPOBOIHOCTH PacTBOPOB: B KaKOM XHMHYECKOM CTAKaHE HAXOIUTCS
AUCTHIUIUPOBaHHAsA BOZA. JlaHEI TpH pacTBOpa: pacTBOp MOBapEeHHOMN COH, pacTBOp caxapa, QUCTHILITMPOBAHHAS

Boza. Odopmienune paboTHL

Ha3zpanue pactBopa Hro mabmromaem (3aropaercs JIamIouka

WU HET)

Kak pacmosnate: B KakoM cTakaHe — AUCTUIIMPOBaHHAs BOJA M PacTBOp caxapa. JIODKHBI IPEeIOKHUTh JBa
crocoda: OpraHoNENTHYECKUI U BEIIIapHBAHUE.
IIpoext «M3roToBIeHNe CaMOIENbHOT0 IPHOOPa ISl HCCIIeTOBAHMIS BIIEKTPOIPOBOIHOCTH PACTBOPOBY

3.7 Maccoeas 0ona pacmeopennozo eewecmea, unu NpoYeHmMHAA KOHYUEHMPAYUA 6ewecmea ¢ pacmeope.
BsgermuBanue. Pasnoseckl. HaBecka. MepHas mocyna (MepHbIe cTakaHbI, KOIOHL, IWIAHPEI).
IIpaxmuueckas uacme.
I[IpuroroBneHye pacTBOPOB IIOBAPEHHON COJM 3aIaHHO KOHIIEHTPALHH.

1IpHroTOBNEHNE MHUITYYero HANUTKA M3 IHIEBON COMbI, JTHMOHHON KHCJIOTHI, caxapa U aCKOPOMHOBOM KUCJIOTHI:

Keoknasd TpyMIa ONPEAENSeT KONMYECTBO BENIECTB Ha CBOE YCMOTpEHUE CpagHenue u  ofcvsimerts
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TIPUTOTOBJICHHBIX HANHUTKOB C T.3D. BKyca, duxcamm HaOmomaeMsx 9Q(eKTOB, pacueToB MM BHIIOIHEHHS «HA

TIa30K», 9KCIIEPUMEHTAIBHOMN KYJIbTYPEL

3.8 Hacviwjennoie u nepecviujennsie pacmeopol.
Memoouxa evipawsusanua kpucmannos. MoHOKprcTaILI. Kpucramiuyeckue npyssr. UTo Takoe «3aTpaBKa.
JeMoHCTpanus mepecHIeHHOro PacTBopa areTara HaTpus.
IIpaxmuyeckas uacme.
IlpurotoBneHne HACBHIMIEHHBIX M IIEPECHIIEHHEIX pacTBOpoB. IIpHroTOBIIEHHE BOXHBIX PACTBOPOB MEIHOTO
KyIopoca, XJopulia HaTpUs, CaXxapo3sl M BHIPAIMBAHUS KPUCTAIUIOB. BHIpaIuBanue KPHUCTaJJIOB U3 pacTBOpa
KaMEHHOM COJH U MOIUPOBAHHOM COJH: €CTh JIU PasHHUIIA. ITouemy myst BEIpaIMBaHKs KPUCTAILIOB KAMEHHAS COJb
JTydine, €M nopupoBanHas. [Tomyuenne okpalieHHBIX KpUCTAILIOB COJM ¢ MCIOIb30BAHMEM MUIIEBBIX KpacUTeIek.
BrIpamniisanye KpUCTaLIOB MEIHOTO KyIOpOca i3 BOJTHO-CITUPTOBBIX PaCTBOPOB.

4. 3HaKOMHMCS ¢ MHPOM HAHOYACTHIL

4.1 Mooenuposarue. Monenu B ecrectBosHanmu (rmoGyc, KapThl, (QU3MYECKHe MOIENH, GHOIOrHYecKie MYJISDKH,
KPUCTAITHYECKUE PEIIETKH). MoielIn aTOMOB U MOJIEKYII B XHMUH.
IIpaxmuueckas uacme.
HsroroBienne Mojene MoNeKyI U3 OAPYYHEIX cpencTs. PaGora BOOOpaXKeHHS.

4.2 Cmpoenue seujecmea. Pazmepst uacmuy. Hanouacmuuyp..

Ilpoexmnasn sadaua Ne 1. Kax y3Hath mpEMepHBIe pasMEpbl BUTAMUHHOI'O Jpaxke «YHIEBUT», «PeBUTY», yIIaKOBKH

KOTOPBIX PacCIIOJIOXKEHEI ¥ Bac Ha CTOJIaX, HE OTKphIBAsA OaHouYeK.
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IIpoexmnas 3adaua Ne 2. Y Bac Ha cTONax HaxomsTcs MEPHBIH LUIHHIP, KON6a C BOJION, BECH PEIYaKHOIO THIIA C
HabOpOM pasHOBECOB. IIpeIoKUTe CHOCOGEL OIpPENCICHUS pasMepPOB MOJIEKYN BOABI (IpPaKTHYECKHH W
TEOPETUYECKHiA).

Bonpoc: OtHOCHTCSA T MONEKyJ1a BOBI K HAHOYACTHITAM? ITogeMy BUPYCHI HA3BIBAIOT HAHOPOGOTAMHE?

4.3 Konnouousie cucmemoi: nouyea, 2NUHA, HPUPOOHbIE 600bl, 6030YX ObIM, MuHnepanvl, xned, MonoKo, macno,
Kpogb...Konnouonsie u ucmunnvie pacmeopst. Onrudeckne cBOMCTRA: «bdext TuHRAL», KSIBIEHAE HCKPSIIUKCS
cinoeB». KoIionnmele JacTUIB 1 X pa3sMepeL. Okcnepumenmansuas 3a0aua Ne 1. Ha cromax: JasepHas yKa3ka U
Ja3epHbIA (OHAPHK C KPACHBIM Iy4OM, [Ba XUMHYECKHX CTAKAHA: B O/THOM 3aBapEHHBIH NMAKETUK dYasi, B IPYTOM —
aucras Boxa. Ilpomycrute myu masepuoro omapmka depe3 CTakaHBl. B Kkakom crakaHe, mo-BameMy MHEHHIO,
HaXOMMTCA KOJIOUHAS CucTeMa? Ha yeM oCHOBEIBaeTCs Ballie IpearooKeHue?

Ixcnepumenmanvras 3adaua Ne 2. BaM BBITaHEI pacTBops! anerara ceuHIa Pb(CH;COO), u mommma xamus KI,
IITaTUB C IPOOMPKaMH, CIIUPTOBAs TOpeNKa, npobupkozmepxkarens. B mpobupky Haneiite 2 i pactBopa KI
(BBICOTOH 2 CM) W 3aTeM mpumieiite 2 M pacteopa Pb(CH3COO), . OGpasyercss keITsii 0caox. Harpeiite
IPOOUPKY 10 PACTBOPEHHUS OCANKa. 3aTeM OXJIamuTe IPOOHMPKY OKOJIO 2-3 MMH H IIOMEINaeM B COCYyZ, C XOJOTHOM
JEASHOH Bonok. Uro HabimomaeTe? YTO MPOMCXOMUT IpU BCTPSIXUBAHUU IIPOOUPKH?

Wrak, BB TOIBKO YTO OGHAPYXKHIH pasiHuue MEXIy MCTHHHBIMA DacTBOPaMH W KOJUIOMIHBIMU pacTBOpaMu. B
IIOCTICIHUX BBl HAOMIONATH MPOSBIEHHE OMTHYECKHUX s¢dexron: «ddexr Turmansy (sKcrL. 3an. Nel) u «sBnenue

HCKPSIIIUXCS CI0EB» (3KCIL. 3a1.Ne2),

Bomnpoc: Kak moxasaTs, 9T0 MBLIBHEIH PacTBOP ABJBIETCS KOJUIOMIHOM cructemMoi? (ITo DACCETHII0 CROTA R nacTpope

-KoHyc Tunmams).
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YUTO IPOUCXOOUT €CIM B MBIIBLHEI PacTBOp 00aBHUTH ITOBAPEHHYIO COJIb? (ITpozpaunsiii mpexme pacTBOp pe3Ko
MyTHEET, 00pas3yroTCs KPYIIHBIE XJIOIIbS). 3HAKOMCTBO C SIBJICHISMIL KOaryJIsIliuy U BEICAJIUBAHS.
IIpoexmnas 3a0aua Ne I.]lpa YYCHHKA IIPUTOTOBUJIA CMECh U3 PACTUTENHHOIO MACia M BOIBL: I00aBUB ITOJIOBHHY
YaiHOU JIoKKK Macia B 200 M Boxel. ONUH U3 HUX YTBEPXKAACT, YTO IOIyYEHHAS CMECH SBISIETCS KOJLUIOMIHBIM
pacTBOpOM, a Apyrou 1o orpunaer. Kto mpas? Croit oTseT HAITFOCTPUPYUTE CHUMKAMH HAa MOOWIBHOM Tenedone.
(IlpaBer o6a yuenuka. Bce 3aBHCHT OT 0COGEHHOCTE ] IpUroToBieHus cMecu. Ecim mpocro pasmemars macio B
BOJIE, TO KoHyc TuHnans ne Habmonaercs. Eciu xe akKTHBHO B36aITHIBATE CMECh B TEYCHHE HEKOTOPOTO BPEMEHH,
TO CMECh MYTHEET M B TaKOM DacTBOPE XOPOIIO BHIEH KOHYC pacCesHHOI'0 CBE€Ta, TO €CTh IOSBIISIOTCS
MEJIKOIUCTIEPCHBIC YaCTHIIB! KalleleK Macia).
BEBIBOI: KOJIOMIHBIE DPACTBOPEI MOXKHO OOHApPYXHUTH IIO OITHYECKOMY TecTy «oddexr Tummamsy, KOTOPHBIH
OOHapyXKMBAETCS, €CIIU KOJLIOMIHbIE YACTHIH He IPEBBIIIAIOT IHANa30H HAaHOPa3MEpPOB.

4.4 Memoovt u cpedcmea smnupuyecrkozo uccnedosanus.
Ha npemsimymux 3aHatusx Bbl BBITOTHSITH OKCIICPUMCHTANBHBIE M IPOCKTHBIE 3aaun. Kak BEI mymaere, kakue
METOJIBI UCCIIEOBAaHUS BBl UCITOIB30BAIA?
1. Habmonenue. 2. DxcnepuMent. 3. Hsmepenue. 4. CpaBHeHne
BcenomunTte 3amaHus, pOCMOTPHTE CBOM 3aMMCH W IIPOKOMMEHTUPYHTE HX C TOYKH 3PEHHS HCIIOIH30BAHHBIX
METOJIOB MCClIeI0BaHMs. UeM BBI TOJIB30BANINCE, YTOOEI PCIIUTE MOCTaBICHHYIO IIEPE BaMU [PoGIIeMy.
IIpoexmnas 3ad0aua Ne 1. Haiinure, €My paBHa IUIOTHOCTH ATIOMUHHEBOH (DONBIM M MeNHON MM CTAIBHOIN

OOIBaHKY HETPABHIIBHOM (HOPMEL, KOTOPBIE JIEXKAT HA BALIHX CTONAX. Hnet oOcyxnenue,
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JOIKHBI IPEIOKHTE ITaH PEelleHns 3Tol 3amadn, ONPETIENUTE KaKUe HEOOXOqUMBI H3MEPUTENBHBIE IPHOOPEI ML
pELLEeHNs 3TOU 3aaYH.
CpaBHUTE HalileHHOE 3HAYEHNUE IUIOTHOCTH AIFOMUHUS, MEIY WM CTATH CO CIIPaBOYHOW BEIIMYHHOM.

4.5 Kak cmeneny uzmenibueHHOCHU é1uAem Ha 00wyto nnowads conpuxacarowuxca wacmuy. O6beMHbIE B3DBIBHI

Ha MYKOMOJIPHOM 3aBOJIC, NPCBECHO-CTPYXKEIHOM MpEANpUATHH. IloueMy Hemb3s MCIIONB30BaTh OGEH3MH LIS
po3zxura npoB. BCIIOMHUTE «4TO Takoe INIOMIAbY, «eIHHHIE] HU3MEPEHUS TLIOIIA .
IIpoexmnas 3a0aua Ne 1. Y Bac Ha cromax HaxOmsTCs JHOO Kyouk PyGuka, mi6o maneHbKas ymakoBKa caxapa-
padunama. Haligure miomans menoro Ky6uka u OOIIyIO MIIOIIANb 9 MANBIX KyOHKOB, U3 KOTOPEIX COCTOUT OOJIBIIION
KyOWK; WM [eNol yIaKOBKH caxapa ¥ OOLIyI0 ILIOMENb BCeX KyCOYKOB caxapa B ymakoBke. CpaBHUTe 3HAYEHUS
ILTOIIA/IU [EeN0H GUTypBI U CyMMapHOIA IITOIaIn ee yacTeii? Kakyro 3aKoHOMepHOCTH MBI MOXeEM HaGIIOaTh?

4.6 Hanoo6wekmol u 00yc/106/1eHHOCMb UX VHUKQIbHbIX C6OUCME PE3KUM yGeuueHuem niouaou noeéepxnocmu
“acmuy: HAHOYACTHULBI, HAHOIUICHKH, HAHOBOJNOKHA, HAHOTPYOKH, HAHOIIAPHKH, JEHIPUMEDPHI, I[€OJIUTEI,
KBaHTOBEIE TOYKH.

IIpoexmnas 3a0aua Ne 2. Yxo 1ocst uMeet mnaHy 12-13 MM, a gactuna maraetuta Fe304 — 20 aM. VBeInubTe X B
1 mummmapn pa3. C KakuMu 0OBEKTAMH BEI Temeps Oynere WX cpaBHHBath? Kakme Qu3muecKkhe BeIMUMHEL
H3MEHSIOTCS IIPYU U3MEHEHUH JIMHEHHBIX pa3MepoB?

Ilpoexmnas saoaua Ne 3. Cxonbko ucToB 6ymaru A4 Boiizer B crakal o6bemom 100 yMir?

Kaxxmolt rpynme BEIIaHbI JTUCTE OymMaru A4 B XUMHYECKHe CTakaHbl 00BeMoM 100 M. Kaxxias rpyma UImer oTBeT

Ha 3TOT BOIIPOC.

H@Oﬁﬁwﬁmoz IIOMOIIB: COMHHUTE JIUCTEI B KOMOK. CKOJIBKO KOMKOB @v\gmﬂm BOIIJIO B OUH CTakaH?
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Halinure mromans ortmensHOro nucra Ad u IUIOIIAaNb MTOBEPXHOCTH XMMHUYECKOTO cTakaHa. Haiimure CYMMAapHYIO
IIJIOIa b KOMKOB OyMaru, HaXOISIIMXCS B cTaKane?

JlenaroT BEIBOZ: OHA OKa3allach 3HAYUTEIIBHO GOJIBIIE IUTOIIaTM IIOBEPXHOCTH CTaKaHa.

Kakum obpasom MbI yBemmumiu CYMMapHyIo IIomans MOBEPXHOCTH Oymaru? (YMeHbIIeHHeM o0BEMa OIHOIO
JIACTA)

4.7 Hanoobwvekmol u 06ycnoenennocmey ux YVHUKANbHOIX CEOUCME PE3KUM YGeudueHuem niowaou noeepxnocmu
dacmuy: HAHOYACTHUIEI, HAHOIUICHKM, HAHOBOJNOKHA, HAHOTPYOKH, HAaHOIIAPUKY, MAEHIPUMEPHI, II€OJHTH,
KBaHTOBBIE TOYKH.

IIpoexmnas 3a0aua Ne 4. Haitnure mnomans cBoeit YEPEITHOM KOPOOKH U CPaBHHUTE ee C INIOMIANBIO IIOBEPXHOCTH
OOJBIIMX MONYIIAPHit U YepPENHOH KOPOOKH, eCITH S(xopa 6.11.) = 2500 cm? . S(4.K)=47r%/2, rme r=C/2x.

OO6BsicHeHue: GOIBIIAS IITOMATE 6OITHIIIX NOJTyIIapH OOBSICHAETCS HATHUAEM MHOTOYMCIICHEBIX CKJIQJIOK.
Okcnepumenmanvras 3adava. Ha cTomax HaXOMATCA  CTallbHAs KHOIIKA, JKEJIE3HBIH I'BO3Mb, KYCOYeK MeIHOH
IIDOBOJIOKH, MEIIHAsl CKPEIIKa, IPaHyJIbl AlFOMUHMS M ITUHKA, IITATHB C OpOOMpPKaMHU, COJIIHAs KHUCIOTa. IloMecTHTe
IIPEITIOXKEHHBIE TeJla Ha JHO MPOOUPOK U N0OaBETE 3aTeM COJIIHYIO KHCJIOTY (BBICOTa CTOJI6a KHIKOCTH IIPUMEPHO
1,5cm).

Onwmmte, 4TO BBI HAGIIOAETe B KAXKIOH U3 IIPOOHUPOK.

3HaKOMCTBO ¢ QJIEKTPOXUMHUYECKHUM PAaIOM mmﬂﬁmmﬁmmﬂm MCETaJLIIOB.

HasBanue o6nekta | HasBanue Yro nabmomaem | JleBee wiu

MeTaJuia, us3 IIpaBee
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KOTOporo OTHOCHUTEIBHO

cIeigaH O0BEKT H, B sn/xum

pAny

BeiBOA: ¢ KMCIIOTOM B3aMMOIEHCTBYIOT METAILIEL: ..........
C KHCIIOTOM HE B3aUMOIEHCTBYIOT METAIIIEL: ........
- 3aganue 1o yueOHuKY M.A. AXMeTOBa: 03HAKOMBTECH C TEKCTOM Ha C. 13.
- C KaKkuM BBI CTOJIKHYIIHCH IPOTHBOpeureM? Menp cepebpo B HAHOCOCTOSIHUSIX CIIOCOOHBI B3aUMOIEHCTBOBATD C
KHUCJIOTaMH. YBeINYEHHUE IUIOMANH IOBEPXHOCTH PeardpyioIiX YacTUI[ BIMIET He TOJIBKO Ha CKOPOCTh peaKIuu
(0O0BEMHEBIE B3PBIBEL), HO M Ha XapaKTep XHMUYECKHX CBOMCTB.
ITpoekT «B monckax KOJUIOUAHBIX PACTBOPOBY
S. Xumus Ha cTpaKke 310POBbS.

5.1 Hoo. Boszonka iioda. Hoo uz anmexu.
IIpaxmuueckas uacme.
Hsroroeinenre Momens MoseKy bl Hoxa. DNeKTpoHHasI, rpadaeckast dopmyia fona
IpoekT «O6HapyX eHHe KpaxMaiia B IIPOXYKTax ITHTAHMIS.

5.2 «Mapzanyoskayn. Ilepmanzanam kanus. Mapraser 1 ero CTeHeHH OKHCITCHNS
IIpaxmuueckas ywacme.

Oﬂ@ohm.ﬁmmﬁo MacCOBOU AOJIH KHCJIOpOAa B MOJIEKYJIE IIEpMaHraHaTa KaJIH.

Pacuer oTHOCHTENBEHOM IIIOTHOCTH KHCIOPO/a ITO BO3IyXY.



Cbopka npubopa JIst oIy YeHrsT KHCIOPOIA METOOM BEITECHEHHUSI BO31yXa.
OKCIIepUMEHT: cOOpKa Iprubopa I PasIoKeHHs IiepMaHranata Kanus. KadecTBennas peakuus Ha KHCIOPOZI.
I[BeTHBIC peakuu ¢ HepMaHraHaTOM KaJIus (HaIp., II€pMaHTaHaT Kalus ¥ Cynb)UT HATpHs, JIp.)
5.3 Ilepexuco 6000poda. Ceoiicmea u npumenenue nepoxcuda 6000pooa. CTenieHb OKUCIIEHUs KUCTOPOLA B MOJIEKYJIe
IIEPOKCHA BOJOPOIA.
Peakrus pasnoxenus mepokcuna Bogopoa. Kak IIPOBECTH SKCIIEPUMEHT.
Katanusaroper. Oxcny maprauma (IV), depMenT Katanasa — KaTaln3aTOphl PEaKIIUU Pa3I0XKEeHNUSI.
IIpaxmuyeckas uacme.
Oxcnp Mapranma (IV): Hammcats (GpopMyITy BemmecTsa u OTIPEJIENIUTE CTETIEHb OKHMCIICHMUS.
Tpu npobupky, B KaXKI0H HAXOIUTCSA HECKOIBKO MJI alITeIHOM IIEPEKKUCH BOAopoza. Bo Bropyro u Tpertsio mpobupku
TIOMECTHTE COOTBETCTBCHHO OKCHA MapranIia (IV) (Ha KoHYHKe IIIaTens) u cBexeHaTepThIi KapTodens (Ha KOHYHKe

IIIIATENs).

Howmep mpobupku | Uro nobaswiu Yro Habmr0M8EM

Hanncats ypaBHeHue peakiuu ¢ 0603HaYeHHAMH YCIOBHI ee IIPOTEKaHHUS.
IIpoucxonur nu peakius B mepBoit mpobupke? IIpemmoxute IPUOOp Ul MOMyYeHHs] BOIOPONA HPH Pa3jIOKeHHH
IIEPOKCHU/Ia BOIOPOIA.

5.4 Ayemuncanuyunogan Kucinoma. Ackopbunosas Kucioma. KucnorHocts cpemer pH - UEIKATONLL CROUME

pyKamH.
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Ipaxmuueckas uacme.

Omnucanne Qusudeckux cpoticts. ITpurotosienue pPacTBOPOB

ANCTHICATUIIMIIOBON ¥ aCKOPOHMHOBOM KHCJIOT.

Hetictre uHAUKaTOPOB (PeHonbranenna, JlaKMyCa ¥ METHIIOPAHIKa) Ha X PACTBODEL.

HMHIUKATOPEI ATleTHIICATUIAIOBAS AckopOHHOBas KHCIIOTa
KHCJIOTa

®eHonbranenn

Jlakmyc

METHJIOPaHX

IIpuroToBiienre OTBapa KpacHoit KarmycTsl. HabmoeHre H3MeHeHI IIBeTa 0TBapa B Pa3HBIX PacTBOpax (YKCyCHas,

JIMMOHHAas, NONO@@NEOWNM KHCJIOTEI, ITOBapeHHas COJIb, Ta3HpOBaHHAasI BOzIa, mmEmHm&umwﬂM CIIMPT, IHUINEBas Cola,

PacTBOP MbINIa ¥ CTUPATHHOTO TIOPOIIKA).

BsaunmopeiicTBre ackop6HHOBOM KHCIOTEI ¢ HomoM. Bompoc: ms xakux meneit MOXHO HCIIOTB30BATh 3Ty PEAKIHIO?

(st OGHAPYKEHHS aCKOPOHHOBOM KUCIOTH B IPOMYKTaX ITUTAHMUS).

5.5 «3enenxay» unu bpunnuanmosniii 3enenviii. et mopo

1 pearent 2 peareHT Uro Habmomaem mpm wux
acKOpOHHOBas Hox B3aUMOIEUCTBUH

KHCJIOTa

duznyeckue Ouszuyeckue

CBOMCTBA: CBOMCTBA: .........

SHA4YCHUE U IIOJIYUECHHE.
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IIpaxmuueckas ywacme.
Du3nYeCKHe CBOMCTBA GPUILIHAHTOBOIO 3€JIEHOr0
Kak noxasaTs HOMIMHHOCTE GPHIUIHAHTOBOTO 3EJECHOTO. IIpoBenenre mocenOBaTeNBHBIX peakiuit B OXHOMN
IIPOOUPKE C OPHIIIHAHTOBEIM 3€JI€HBIM: BHAYAJE B IPOOUPKY N0GABHTH KOHIEHTPUPOBAHHOM CONSHOM KHCIIOTEI, a
sareM pacteopa 1menoun NaOH. Odopmienne pa6otsr 1o CBOCMY YCMOTPEHHIO. 3aTeM OOCYIHUTh: Kak
3a(UKCHPOBATH PE3yIIbTATH SKCIIEPUMEHTA (M3MeHeHue 1BeTa, BRITaeHne ocaska).
IIpoexT «MOXHO JTH HCIIONB30BaTh GPHILTHAHTOBEIH 3e/IeHEI KK UHJIMKATOpP KUCIOTHOCTH CPEJIBD»
5.6 «Mbino uydecroer: xo3siicTBeHHOE I TyaJIeTHOE, XHIKOE U TBEPJIOE.
IIpakmuueckas wacme.
HefcTBre MakMyca Ha pacTBOp MEBLIa, PacTBOp CTUPAIBHOTO ITOPOIIKA
(MOKa3aTeNbCTBO IIENOYHOTO XapaKTepa MOFOIITHX CpencTB). I3ydeHne STHKETOK TBEPLOrO M KMIKOrO MELIA

(pasniame B XUMUYECKOM COCTaBe). PacTBOpeHwe MbLIa B XeCTKOM 1 AUCTUILIMPOBaHHOM Boze. Ddhdexr Turmams.

IIpoext «MbutoBapeHme
6. Xumus mumm
6.1 Caxap, Kpaxman, yennionosa — POOCHBEHHUKU 2lIIOKO3bL.
Yro takoe guaber. IukeMudeckuit mHIEKC IIPOYKTOB IIUTAHUA.  XUMUYECKHUE [TONCITACTUTENH H UX KOBapCTBO.
IIpaxmuueckas wacme.
Omnpenenenue IPOLYKTOB ¢ BEICOKAM MNIHKEMAUECKHIM HHJIeKCoM (paboTa ¢ Tabiumeit).

Omnpenensiem moacaacTuTeH: acraprtam, copOur .... (Pabora ¢ STHKETKaMH.

OmbIT: B3aUMONIEHCTBHE TTIOKO3HI C THAPOKCHIIOM menu (II), cBeXxenpHUroTOBICHHEIM.
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HccnenoBanre H3MEHEHHS COAEPKAHHS TIIFOKO3BI B KPOBHU IIOCJIE cOanaHCHPOBaHHOIO obefa MW IIOCTE
ymorpebnenus dactdy/ia: KUPHENIKOB, HIICOB, CIIAIKHX ra3sypOBAHHBIX HAITHUTKOB.
6.2 Antomunuii: eenuxuii u yscacnouil. Ilouemy He CICAyeT IMOJB30BaThCA aMOMHUHHEBOH mocynoii? ComepHuK
Kansnust. OcTeonopos. MeTtasisl KOHCEPBHOH GaHKH.
IIpaxmuueckas paboma.
CpolicTBa QIFOMHHEA M OGJIACTH NPUMEHEHHs AOMUHMS HA OCHOBAHWUM €r0 CBOHCTB (moBTOpenue). CocTaBUTH
TaOIIHILy, KIIACTED WA CXEMY.
IIpoBernenre XMMIIECKHX PEaKLiil, XapaKTepPH3YIOIIX aM(OTepHBIE CBOMCTBA COEqMHEHUH aTIOMUHMS.
Ompit 1. AmfoMuHMHE U coIIHAS KUCIOTA.
OmnsiT 2. XOpUNT aMFOMUHHASL ¥ TUIPOKCH HATPHSI
Omnpit 3. 'HIPOKCH]T aFOMUHMS U CONSHAS KHCIIOTA

OmneiT 4. 'uapokcun amoMUHIS | THAPOKCH]T HATPHUS

Haspanwue onpita | Yto Habmomaem YpaBHEHHE XUMUYECKOM peaKIiuu

BriBog: .............
IpoexT «Ee BenM4ecTBO — KOHCEpBHAs GaHKa: SKCIIEPUMEHTAJIBHOE ONpeielIEHIE METALIOB).
6.3 Ykcycnaa kucnoma. CTonosslii ykcyc, YKCyCHast 5CCEHIINA, JIEeJSTHAsl yKCYCHas KUCIIOTa: B yeM pasHuia. CBoiicTBa
YKCYCHO# KHCJIOTEI ¥ €€ IpuMeHeHre. DU3N0I0rHUecKoe BO3eHCTBHE KUCIOTEL

Ilpaxmuueckas paboma.

Cocrapiienve TOHATANHON CXEMEIL: «YTO s 3HAI0 06 YKCYCHOM KHCIOTEY (MBIMBHyaNIBHO, IMOO B IPyIIIe).
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Pacuer KOHIEHTpaIMH KUCITOTHI IIPH ee pa3baBIIeHNH.

KuCII0THOCTE pacTBOPOB MHIIEBOH CONBI U YKCYCHOU KHUCIJIOTEL.

["arienye IUIIEBOH COMBI YKCYCHOM KHCIIOTOM: MPU3HAKYA XUMHAYECKON

peaxuuu (BbIIEIEHHE ra3a, pe3Koe yBelIudeHne o0beMa PEaKIMOHHON cMecH). [IOBTOPHUTH peakIyio rareHus compl

C HCHOIL30BAHMEM WHIMKATOpa (HANp., OTBAapa KPAaCHOKOYAHHOH KamycTsl). JIis wero HEOOXOMMO OBLIO

IpYMEHEHUE HHIUKaTopa?
OGpatuTh BHUMaHHE, UTO BEI/EICHHE ra3a YaCTO COMPOBOKIACTCS
yBeIM4eHIeM 00beMa PeakIIMOHHOM cMecH. Kakue Mepsr IIPENOCTOPOKHOCTH

HY>XHO COOJIOATh IIPH IPOBEICHUH TAKHUX peaxumii?

6.4 «Conenan mnawa cusnvy (NOBapEHHAS CONb, IOTAIL, TIyTaMaT HaTpHAL....... rnaybepoBa cojb, MeTHEIH

KyIIOpoC...... )

ITnmesast cona, MUTEEBAs COMa, KANBIUHUPOBAHHAS COI, KayCcTHYeCKas cofia: OJMHAKOBBIE MM pa3HEIE BEIIeCTRA.
KauecTBeHHBIE peakiliy B XUMHH.

IIpaxmuueckas paboma

Ornpezenuts: kakoe U3 BeliecTs (IIUIIEBast COJA, KayCTH9ecKas Coza, KalbIIMHUPOBAaHHAS COJMA) ABISIOTCS COJISIMU
YTOJIBHOM KHUCIIOTEI.

OmgsritT 1. [eticTBue HHIUKATOPaMH.

Omsrt 2. JleficTBre Ha pacTBOPHI IIUIEBOH M KAyCTHYECKOH COZBI YKCYCHOU KHUCIIOTEI

Hassanwe omsita Yro HabIIOMAEM Brison
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BrBog: ...........

ITpoBenieHne OMBITOB MOATBEPKIAET, YTO HHINEBas COMA, KAIBIMHHUPOBAHHAS COIA — OTO COIMM CIaboif yTOJBHOM
KHCJIOTHI, 8 KayCTHYECKas COJla — pACTBOPHUMOE OCHOBAHHE.

O6cynuTh, Kak 10Ka3aTh ONBITHBIM IyTEM, YTO IHINEBAs COIA SBISETCS KHUCION CONBIO.

6.5 Bped numpamos: mugp unu npaeda. Ilonb3a HATPATOB: BaKHEHIIE MHHEpabHBIE yHOOpPeHHS KaK MCTOYHHUK
azoTa. Kpyrosopor asora. Ilodemy BeHeprHa MyXOIOBKA MOENAET HACEKOMBIX (TAK OHA BOCIIONHSET HETOCTATOK
a30Ta B DOJOTHCTEIX MecTax). HUTpaThl B KadecTBe MHUINEBBIX KOHCEPBAHTOB. Kakue mpeBpamerys IIPOUCXOMAT C
HHUTpaTaMH B OpraHu3Me 4eloBeKa. A30T U €ro CTEIIEHH OKUCIICHUS.

Ilpaxmuueckas yacme.
Omnpezenerne MacCOBOH 10K a30Ta B KalIMMHOM, HATPUEBOH U aMMOHHITHO# cenuTpe. BEIBOA: Kakoe W3 HUX Goiee
IIEHHOE a30THOE yI0OpeHwue.
IIpoexT «BnusHue a30THRIX yIOOpEHUI Ha POCT CaXKEHIIEB dbacomm.
7. Pabora Hag nmpoekTaMHu — 5 y

6. Oman 6v160pa memoi, NOCMAHOBKY YU, 3a0ay UCCAEO08AHUSL .

7. Oman 8vi08udicenus 2unomessi.

8. Oman nnanuposanus nymu 0ocmusicenus yenetl ucciedoeamensckux (npoekmueix) pabom u gv1b0pa Heobx00UM0o20
UHCIMPYMEHMAPUS.

9. Oman nposedenus yuebHnozo uccnedo8anus (npoeKmuol pabomuvl) ¢ NPOMENCYMOYHBIM KOHmMPONem 3a XQ00M

8bINOJIHEHUS U KOPPEKYUel pe3yibmamos.
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10.9man ogpopmnenus, npedcmasnenus (3auwumer) npodyxma npoexmuoti pabomo

Cnucok HCIOJIb3VEMbIX HCTOYHHUKOB

Cnucox OCHOBHO JHTEpaTypbI:
1. Xumuueckas samukionenus. T 1. M., 1988 r.

2.Kykymkun FO.H. «Xumus Bokpyr Hacy, M. Bricmas mkoia, 2018 r..

3. B.M. Ky3HenoB «XuMHus Ha TIOPOTe HOBOI'O THICSUENIETHS, « XM B IIKOJIE» No 1,2017.

4.AM. OnuH u apyrue. « Xumus s Bacy. M. «Xumus2002.

ChoHcok JIHTEpaTypbl Il yYHTENs:

1. O.C. T'abpmemnsy, I'.I". JIsicosa «HacTonbHast KHHTa yauTeNs XUMHAY. , poda, 2017.

2. AnmxoepoBa JLIO. 3aHNMaTenbHas XUuMus. KAura i ydJamumxcs, yaurenei u pogureneii. M.: ACT-ITPECC, 2017;
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K.A. Makapos «Xumus u 370poBbey». M. «IIpocBemienne».2005.
FO.H. Kopotsimesa «XuMudeckue camoHs: KpacoTel». «XHUMus B mikoue». Ne 1. 2005 r.
Cxypuxun V.M., Heuaes A.IT. Bce o mume ¢ Touki 3penus xumuka. Crpas. usganue. M.: Bercmas mKona, 2009

Axmeros M. A., 3oposa E.JO. OGyuenue xumun kak IIPOIIECC Pa3BUTHUS

e

TTOSHABATEJILHBIX CTpaTerud ydammxcs [Texcr]/ Axmeror M. A., 3oposa E.JO.// Hayka n mxoma.- 2015.- Ne 2.-
C.81-87

8. Jlasapes B. C. IlpoeKkTHas HeATeNbHOCTH B MIKOJe: HEUCLIOIE3yeMble BO3MOXHOCTH  [Texcr]/ Jlasapes B. C.
//Bonpocsr o6pazosanus. —2015.- Ne 3.-C. 292-307.
9. Bopornos A. IlpoextHast 3a1a4a [SnexrponnsIii pecypc] / Boporios A. - Kypunan «Hauanpras mxonay.- 2007.- Ne

6. — Pexxum moctyma: http:/nsc. 1 september.ru/article.php?id=200700608

10.BBeneHre B HAHOTEXHOIOIUH. XHUMHUS [Texct]/ yue6uoe mocobue ms ydammxes 10 — 11 xmaccos/ mon penakiuei
AxwmetoBa MLA. - CII6: o6pa3oBaTebHbIit HEeHTp «Y4actuey, OOpasoBaTenbHble npoekTel, 2011 — 108 c. (cepus
Hanomkora)

11.I'abpuensa O.C., Ocrpoymos U.T. Hponenesrugeckuit kype «Crapt B xummroy/ I abpuenss O.C.- Xypran «Xumus
B 1mikonex».- 2005.- Ne 8.- C. 19-26

12.Tony6 I'.b., Ilepensiruna E.A., HUypakosa O.B. OCHOBEI TIPOEKTHOW NeSTEIBHOCTH IIKOJIPHUKA: METOLUYECKOe
IIOCOOHeE IO MPeofaBaHmIo Kypca (C HCToTb30BaHIeM TeTpajJiel Ha nevatHoii ocrose)/ Ilox penaxiueis npodeccopa

E.f1.Korana. - Camapa: M3natenserBo «YaeGuas nuTepatypay, M3paremsckuit fom «Denoposy. 2006. — 224 c.

Cuucox saTepaTypnl Aasi 06ydaronuxes:

1.

B.A. Botitosny «Xpuvug B 6rTy» M. «3maguen. 2000
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«OHITUKIIOIIE IUYeCKUH CJI0Bapb IOHOTO XuMHuKa» M. «Ilemaroruxay, 2002.

«Ipymur», Xumust — M. 000 «T]I «3naTenscTBo Mup xuurE»», 2018.

2

3 .

4. Anux6eposa JLIO. 3anumarensHas xumust. Kaura s yqamuxcs, yaurened u pogureneit. M.: ACT-ITPECC, 2017;
5

Mup xumMun. 3aHUMAaTENBHBIE PACCKA3E! O XUMUH. COCT. }0.M.CmuproB. CII6.: «MuM-Dxkcnpecey, 1995.

Kpurepunanbnas Ta6auua onenkn npoexra’

IIpunao:xenne Nel

Kpurepuit Ba3oBelit ypoess IToBEIIIEHHBII YPOBEHE
1 6amn 2 baia 3 bamta 4 6amna 5 6amioB 6 6aoB 7 6ayioB 8 6aioB
Vuenuk Vuenuk Vaenuk ommcan | Yuenux Vuennk Vuenuk Vuenuk Vuenuk
] =
TIOATBEP IHIT OOBSICHUI CHUTYaIlHIO U 060CHOBa npoaHanu3upo | HasBal copMynupoBa | ykasain
= IIOHUMaHKe IIPHYHHEL, 1O yKasaJl CBOH HICATHHYIO BaJ cuTyauyo | HEKOTOpBIC J mpo6iIeMy Ha | HeKOTOpHIe
= W9 HHEI
= IpOOIIEMBI, KOTOPBIM OH HaMepeHus (xemaeMyro) 1 Ha3Ball M%Eooamowmm OCHOBE HOCNEeICTBA
= w ChOpMYIHPOBaH | MPUCTYIHI K CHTYyaLust TpoTHBOpEdHE | o JETAIBHOTO CyIIecTBOBa
z 3 = 1 HOH yyuTeseM PEIICHIIO MexIy Tpo6eMsL, aHaM3a HUA
=) © o
£ 9 _m m m MpOOJIEMEI, HJI€ATbHOR M | chOpMyIIMpoB | CHTYaluu H | IPoOJIeMBI
E S5 E 2% < chopMynrpoBaHH peaNbHoi aHHOM ¢ IpHBE AHAIN3
e E B = = n i HIOMOIIEI0
£ 5 5 2 o a 0if yuurenem cUTyaluen I, TIPUYUH ee
© F & E | E = yIUTENs
8 8 ¥ 5 T s CYIIECTBOBaHU
E = 5 8| 8 3 1
< (=9 L o
O ¢ B & |/ =

! launas cucteMa oueHuBanus, npuHatas B OOIT 000 I'BOY COILI No
H.C.,, Tomy6 I'B., Ilepensirunoii E.A.
= 00pasoBarelIbHOM NPOrpaMMBI OCHOBHOTO OOLIETO 0Opa3soBaHus». — Camapa. 2012.

1 r. Hegreropcka, cocrapiieHa COINacHo METONHUECKAM PEKOMEHTAIHAM 13 c6opHuKa OumMana

«Ilopsimox  dopmupoBanus pasnena «CHCTEMa OLEHKH MOCTIDKSHHS IUJaHUPYEMBIX pE3YJIbTATOB OCBOEGHHS OCHOBHOM
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Y4enuk Vuenuk c VueHuk VaeHuk Y4eHuk Y4eHuk Yyenuk VA 1413
MO TBEP AU ITOMOIIBEO chopmynupoBan | chopMyIHpOBa | MpeITOKHIT o6ocHOBan TPe [UTOK I TIPEITI0KHIT
MOHUMaHHe YUUTENA 3a1a4d, JI IIeJIb IPOEKTa | CII0cob JOCTHXKMMOCT | BO3MOXKHBIE CTpaTeryto
LIENIU ¥ 337184 cdopmyTHpOBaT afIeKBaTHBI LIEJIM | HAa OCHOBAHUU y0OenuTscs B b LI U CII0COOBI JOCTIKEHU:

2 MPOEKTA, 3a1aqy, NIPOEKTa, poO6IIeMBl, JOCTH)KEHUH Ha3BaJl PUCKU | pelIeHus LIEJIA Ha

z ChOpMyJIHPOBAH | COOTBETCTBYIOIIM | OMpeeIeHHOM chopMynupoBa | IEnH npobJIeMsl OCHOBE

w HBIX yUUTEIEM € LIeJIM POeKTa COBMECTHO C HHOM aHanusa

m y4UTENEM COBMECTHO C anbTepHATH

=

S yduTeneM Bl
ITocne ITocne Vuennk VueHuk ykazan | VdeHwk V4eHuk VueHuk Vuenuk
3aBepIIEeHHUA 3aBepIICHUs BBICTPOUII B BpeMs, 3a(UKCHpOBall | CIVIAHHUPOBAT | MpPEUIOXKKI ob6ocHOBaI
NPOEKTa YYEHHK | IPOEKTa YUEHHUK XPOHOJIOTHYECK | HEOOXOMUMOE PpEe3yNIbTaTHI TEKyIIHUH NeUCTBUA HE00X0IMM
pacckasain, 4To onucan oit hine TEKYLIEero KOHTPOJIb C (marwu) B BI€ IS
OBLIO CHeNaHO B | MOCHENOBATENBHO | MOCIENIOBATENb | BHIMOTHEHUS KOHTpPOJIA 3a y4eToM COOTBETCTBHH C | peaiH3allui
XoJe paboTsl CTh U HOCTH ChOpMyIHpOBa | COOTBETCTBHME | CHEHU(MHKH 3aayaMy IpOeKTa

& HaJl IPOEKTOM B3aUMOCBS3b cOopMyIHUpOBaH | HHBIX M HEATEIbHOCTH | Ha3Ball pecypcehl

g NpEeAIPUHATHIX HBIE COBMECTHO | COBMECTHO C TeATENLHOCTH | (IIaros) HEKOTOpEIE

m JeUCTBHiA C y4uTeNIeM y4uTENEM ILUTaHy HeoOXoquMble

m, JIEHCTBUSA JeicTBuii pecypcsl

m (marwm) (uraros)

z Ilocne Ha srane Vaenuk V4aeHuk ykasan, | VueHuk VueHuk VueHuk DA ;171

5 3aBEpIICHUS IUTAaHUPOBAHUS JETATBHO KakuM o0pasoM | ommwcan 000CHOBaHO chopMyHpoBa | CIUIAHHpOBa

m NIPOEKTA YIEHUK | YUEHHK OIHCA ommcan OH INTaHUPYET XapaKTepUCTH | Ha3Ball )| b

p3vv,. ormcan IPOIYKT, XapaKTEPUCTHK | UCIIOJB30BATH KA IDOAYKTA, | HMOTEHUIHMANbH | PEKOMEHIALNH | TPOIBIKEH]

W HOJy4eHHBIH KOTODBIi Y TIPOMYKTA, TIPOIYKT C y4eToM BIX o € WIH yKa3a.

m MPOIYKT IpeAroIaraeT BaXXHBIE IUIS €TI0 3apaHee HOTpeOHTENe | WCHONB30BAHM | IPAHMIBI

3 m HOJTyIHUTh HCTIONIB30BaHUs 3aJaHHbIX i u obnactu 10 HCTIONB30Ba

m m KpHTEpHEB HCIIOJIb30BaH | MOJyYEHHOTO HUA

55 OLIEHKH M NIPOAYKTa | MPOIYKTa MPOIyKTa

_Mr M IPOIyKTa IPYrUMH
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Paborta ¢ uadopmarnmeit

VaeHux Y4eHux VueHuk VYueHuk ykasan, | YueHuk Vuenuk YdeHuK npu Vyenuk
yKasplBaeT  Ha | yKa3blBaeT Ha BBITIEIIUI U3 Kakas CaMOCTOATENb | OpraHu3oBayl | IUIAHMPOBAHWM | caMOCTOSTE:
OTCYTCTBHE OTCYTCTBHE 0603HaYeHHBIX | WHGOPMAIKS [0 | HO HA3BaJ TIOHCK paborer BHO U
uHbOpPMAIHH, KOHKPETHOM y4dHuTeneM TOMY HIIH BHIBI uHbOpMauH MW_MMMM_M - apryMeHTHp
BO BpeMs | HHQOPMAIMK BO | BOIIPOCOB IS HHOMY HCTOYHHUKOB, | B xoaovzzu OBaHO
BBIIIOJIHEHUA BpeMst U3ydeHWs, Te, BOIIPOCY, 13 KOTOPBIX COOTBETCTBUH | yeoGXOMUMO TIPHHSLT
TOr0 HEHCTBHSA, | OOCY)KIEHHUS C uHbOpManmeit IIOCTaBJIEHHOMY | OH IUIAHHDPYET | C ILTAHOM TIONy9HUTh perIeHue o

g UL KOTOPOTO | PYKOBOIHUTEIIEM [0 KOTOPBIM HE | yIMTENIEM WIH | MOIydYHTh pabot mo CBEICHUA U3 3aBEpIICHHUE

M 3Ta obmero miaHa obnanaer. CaMOCTOATENBH | UH)OPMALIIO, | POEKTY HECKOJIbKHX sTana cbopa

53 uHpopMarys JEeATENEHOCTH B 0, HeoOXomuMa | peKOMeHIOBa S uHpOpMaIH

m Heobxoauma, paMKax IpoeKTa, UL HHYIO u

% 3ajaBas 3a7aBasi BOIIPOCEHI BBITIOJTHEHHS yuuTenem

3 BOTIPOCHI TpoexTa

=
Vuenuk VaeHuK m3moxun | V4eHHK HasBal | Y4YeHHK Vuenuk Vuennk Yaennx Vuenuk
H3JI0XKHIT Te (parMeHThI HECOBIIAICHUA B | MHTEPIIPETUPOB | yKas3aj Ha TIpUBEN peanusosal TIPEATIOXKHIT
TONY4EHHYIO TOydeHHO CBEJICHUSAX, aJl IOJ[yYEHHYI0 | BEIXOJIAIINE o6bacHerne, | TPSMIOKEHHBIH | CIIOCO6
uHpOpPMAITHIO uHbOpMaIWH, comepxamuxcs | HHPOPMaIMio B | u3 06IIEro Kacaromeecs WMMMMMmz Wwwmwwmwm

KOTOpEIE B MCTOYHHKaX KOHTEKCTe psa win JIAHHBIX paspemeHus Mo

= OKa3aJlich uHpOpMAaIHH, COZepIKaHusA IpoTHUBOpeda | (CBEHEHHIA), TPOTHBOPEUMs | IPOBEPKH

m HOBBIMM L1 HETO | IPEMIOXKEHHBIX | MPOEKTa IIHe ApYT BBIXOJAIMX | JUIM IIPOBEPKH | JIOCTOBEPHO

2, WM 33141 YIHTENEM. Ipyry u3 001mero JIOCTOBEPHOCTH | TH

.W BOIIPOCHI Ha CBEICHHS. psiia, Wiu uH(OpMAIIH HH(OpMAIH

= TIOHUMAaHHe obHapyxeHH H

-

m HPOTHBOPEYH

& it

o
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C¢dopMHPOBAHHOCTbL NPEAMETHBIX 3HAHUI

U C1I0CO00B AesITeTbHOCTH

YdeHuk VdeHuk npusen Y4aeHuk Vuenuk caenan | Y4eHHK Vuenuk Vuenuk cpenan | YueHuk
BOCIIPOM3BET IIpHMEp, NIPEUIOKKI MJIH | BBIBOJ CHEnall BBIBOA | BBICTPOMJI B | BEIBOX Ha | moxTBepaun
apryMEHTALMIO | MOATBEPKIAOIM | MPEIIPHHAI (npucoemuamnc | (MPUCOSTMHUI | COGCTBEHHOH | OCHOBE BEIBOJI
63 . csl K BBIBO JIOTHKE UT! KOTO
1 BBIBO, i BBIBOZ, IeHCTBUS IO 1 K BBIBOZY) Ha ) RS COOCTBEHHO
. Ha OCHOBE | COBOKYNTHOCT | aHaiu3a .
. ComepXamyecss | 3aMMCTBOBAHHBIN | MPOEKTY, OCHOBE IOy 4 HHOMH b pasEBIX  Touek | M
X B H3y4EHHOM U3 HCTOYHHKA OCHOBBIBAsCh Ha | MOJyYEHHOMI MHGOPMAIMK | apryMeHTOB, | 3peHus i | apryMeHTan
m HCTOYHHUKE uHpOpMALH MOy4EeHHO uHbDOpPMAIMU U | 1 IPUBEN | MOATBEPXKIA COIIOCTABJICHUs | MeH Wiu
m ~
= uHbOpMauH nHpopmamu NPHMBEI XOT Ob1 | HECKOJIBKO IOIKX BBIBOM, | IIEPBHYHOM H | caMOCTOSATE:
= o
a OIMH aprymeHt | @PryMCHTOB BTOPHYHOH BHO
= WA  JaHHBIX uHpopManyy, TOTy4€HHbI
=) UL €ero
= MU
2 HOATBEPXKICH
S JaHHBIMH.
S 159’
VuaeHuk B pab6ote u B V4eHuk Ommbxu
MPOJEMOHCTPUPO OTBETax Ha IPOJEMOHCTP OTCYTCTBYIO
BaJI IOHUMaHue BOIIPOCHI TI0 HpOBa T
COIEpKaHUA COIEPIKaHMIO cBobogHOE
BBITIOJTHEHHOU paboTEI BIIaJIeHHE
paboTsl OTCYTCTBYIOT IIPEAMETOM
rpyOble OMIMOKK | MPOEKTHOM
JIeATeNIEHOCTH
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5 V4eHuk Y4eHuK HazBaj VueHuk Ha3Ban | YueHwk HasBal | V4ueHHK Vaenuk YueHuk Vuenuk
m BBICKA3aJl CBOE | TPYIOHOCTH, C CHJIbHBIE crabere TIpUBE TIPEII0KHUIT apryMEHTUpOBa | NpOaHAIH3H
m BIIEYATJIIEHUE OT | KOTOPBIMHU OH CTOpPOHEI CTOPOHBI IPHUYHHEI croco6(sr) JI BOBMOXHOCTb | pOBal
W paboTer HAJ | CTOJNKHYJICS IpH | paboTHI HaL paboTHI Ha YCIIEXOB U NPEOJIONIEHHs] | MCIIONb30BaTh | PE3yJBTATHI
5 IPOEKTOM paboTe Hax IPOEKTOM IPOEKTOM HeyJaq TPYZIHOCTEH OCBOEHHBIE B paboThl Hax
= MPOEKTOM (tpymuocteit) | (u3bexanms | xone IIPOEKTOM C
B paboTe Hax | Heymaw), C IPOEKTHOM TOYKU
5 IPOEKTOM KOTOPBIMH OH | paGOoTEHI 3pEHNUA
e CTOJIKHYJICS YMEHUS B KHU3HEHHBIX
m pH pabore JIpYTHX BUIaX | IUIAHOB Ha
& Hap nesTenbHOCTH | Oymymiee
£ E IIPOEKTOM
3
S 5
O =
Vuenuk VueHuk m3noxwWI | VaeHuk Vuenux Vuenuk V4enuk Vuenuk Vyenux
H3JI0KHUIT BOIIPOC C | M3JIOXKHI TEMY, | H3JIOXKII TEMY, | H3IOKHI IIOCTaBUII H3JI0XKHIT IPENCTaBUII
BOIIPOC ¢ | cobmonenueM BKIIIOYAMOIIYI0 | BKIIOYAIOIIYI0 | TeMy, Lemb BOIIPOC, uHpOpMaIM
- cobimoneHreM HOPM HECKOJIBKO HECKOJIBKO HMEIOIIYIO IIMCBMEHHOM | CaMOCTOSTENBH | 10 B opMe |
m = HOpM odopmieHus BOIIPOCOB C | BOIIpOCOB C | CIOXHYIO KOMMYHHMKAI] | O IPEIOMKIII Ha
- = ohopmiteHus TeKCTa 4 | cobimoneHueM cobroneHreM CTPYKTYpY H HH U CTPYKTYpPY HOCHTeJIE,
= w m TeKCTa, BCIIOMOTATENIbHOX | HOPM W MNpaBHI | HOPM M HPaBUI | TPaMOTHO OTIpeIeTr TEKCTa B a/IeKBaTHBIX
m m = 3aTaHHBIX rpagukwy, odopmieHus odopmeHus UCIIONIB30BAll | JXKaHp TEKCTAa. | COOTBETCTBMH C | LIENH
£ g m o0pasuom 3aJJaHHbIX TEKCTa TeKcTa U | BCIIOMOTATesb HOpMam#u KOMMYHHKa)
g E 5 obpasiom BCIIOMOTaTeNIbH | HBIE CPEMICTBA, XaHpa uu
m.. m m oifi  rpaduxu,
W. =) w 3a[aHHBIX
n.w. m g o0pasuom
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VueHnk Vuenuk Vaenuk Vyenne VueHuk VueHuk VaeHuk Vuennk
BBICTPOMJI CBOIO | BBICTPOUJI CBOKO CaMOCTOSITENFH | HMCIIOJIB30Bal aJieKBaTHO CaMOCTOSTENh | PeaTH30BaT CaMOCTOATE
= peds B peys B 0 IOJTOTOBHII pas3uaHbIE HCITOJIB30BaJI HO JIOTHYECKHE BHO
m COOTBETCTBHH C | COOTBETCTBUHU C IUIaH BepOasbHBIE HEeBepOATbHBI | MCIONL30BAN | WIH peanuzoBai
- HOpMaMHu HOpMaMu BBICTYIUICHUS U | CPEICTBa € cpercTBa HeBepOAbHEL | PUTOPHUECKHE | JIOTHYECKHE
)
& M M PYCCKOTO PYCCKOTO S3bIKa, cobronai KOMMYHUKALUH | ¥IH € CpelIcTBa MIPUEMBIL, WA
m m S SI3bIKA, obpamiasce K HOPMBI TOATOTOBJIEHH | WIX NPEIOKEHHBIE | PUTOPHUYECK
w = W obpamasce x IUIaHY, My OIaHO BI€ HaITAgHbIE | TPAMOTHO y4uTeneM U€ NpHEMBI
m = w TEKCTY, COCTaBJICHHOMY C | P€Yd H MaTepHaIsl, TOATOTOBJIEH
g
e m 2 COCTaBJIEHHOMY | ITOMOIIBIO periaMeHT NPEIJIOKEHHBI | HBIE
w. W m C MOMOIIBIO YAUTENST € Y4uTeleM HarJIsgHbIe
[=}
=9 w 5 YAUTENA MaTepHaIbI
O >
Copep:kaTesibHOE ONIHCAHAE KAKAOTO KpHTEepHsA
Kpurepunii YposHan chopMHPOBAHHOCTH HABHIKOB MPOEKTHOM AeATeJbHOCTH
Ba3zoBbiit IloBBImIeHHBIH
CamocTo- PaboTa B 11e7I0M CBHAETENBCTBYET O CIIOCOOHOCTH Pa6ora B 1iesniom CBHJIETENIECTBYET O CIIOCOOHOCTH CAMOCTOSTENHHO CTABUTH npobJemy |1
ATeJbHOE CaMOCTOATEBHO C ONIOPOX Ha MOMOIIb PYKOBOIUTEIS CTABHTh HaxOIHUTh ITyTH €€ pElIeHUs; IPOJEMOHCTPHPOBAHO CBOOOIHOE BIIaIEHUE JIOTHYECKIMHU
npuodpe- npoOJieMy U HaXOIUTh ITyTH €& PCLICHHS; TIPOACMOHCTPHPOBAHA | ONSpalUsIMH, HaBBIKAMU KPUTHYECKOTO MBIIIIEHHS, YMEHHE CAMOCTOSNTENHHO MBICIIHTH;

TEeHHEe 3HAHHHA

CITOCOOHOCTH Eﬁw—oaﬁoﬂmﬂv HOBBIE€ 3HAHHS H/WIH OCBAaUBATh

IPOJIEMOHCTPUPOBaHA CIIOCOOHOCTH Ha 3TOM OCHOBE MPUOGPETATH HOBBIE 3HAHUS H/HITH

H peuleHHe HOBBIE CIIOCOOBI IeHCTBUM, JOCTUraTh GoJiee rTy6OKoro OCBaWBaTh HOBBIE CIIOCOOKI JEHCTBUM, HOCTHraTh GoJiee rIy6OKOro MOHMMAHUS
npoodJiem TMOHAUMAHUS H3YYEHHOTO npoOIeMbl

3HaHHe IIponemMOHCTPUPOBAHO IOHUMAaHKE COAIEPKAHKS BRIONHEHHOH | ITpoIeMOHCTPHPOBAaHO CBOGOIHOE Bila/IeHHE TIPEIMETOM MIPOEKTHOH NEATEIBHOCTH.
npeaMera paboTtel. B paboTte 1 B 0TBeTax Ha BOIPOCHI II0 COAEPIKAHMIO OmubKu OTCYTCTBYIOT

paboTHI OTCYTCTBYIOT FPyOBIe OIIHOKH
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Peryas- IIpomeMOHCTPHPOBAHEI HABBIKY OMpPEIEIEHHS TEMBI U Pabota TImaTensHO CITaHUpOBAaHA U ITOCIEIOBATEIBHO peanu3oBaHa,
THBHbIE TJITAaHMPOBaHHS PabOTHL. CBOCBPEMEHHO IIPOUICHHI BCE HEOOXOIUMBIE STAIIbI oOCyXIeHHs 1
NeHcTBAA PaGora moBenena o KOHIA U IIPEACTABIEHA KOMUCCHHY, TPSACTABIICHHI.
HEKOTOPBIC 3Tallbl BBITOIHSIIACE IO KOHTPOJIEM U IIPH KORTpOJI: 1 KOPPEKIIHS OCYIIECTBISIHCE CAMOCTOSATENEHO
IOJIEpXKKE pyKoBoAMTENA. [Ipu aTOM IposiBIsIoTCS
OTZIENIbHBIC SIEMEHTBI CAMOOLIEHKH ¥ CAMOKOHTPOJIS
o0yuJarormerocs
Kommy- IIpomeMOHCTPHpPOBAHEI HABBIKK OQOPMIIEHHS IIPOEKTHOMN Tema sicHo onpenenena u nosicHena. Texct/coobIneHHe XOPOILIO CTPYKTYpHpOBaHbL. Bce
HHKALHASA PabOTHI ¥ MOSICHUTEIBHOM 3aIUCKH, a TAKKe TOATOTOBKH MBICIIA BBIPYKEHBI SICHO, JIOTUYHO, TIOC/IEN0BATEbHO, apTYMEHTHPOBAHHO.

TPOCTO# NMPe3eHTalMK. ABTOp OTBEYAET HA BOIPOCKI

PaGota/coobiieHne BEI3BIBAET HHTEPEC. ABTOP CBOGOLHO OTBEYAET Ha BOIIPOCHI
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