MYHHIHTIA/ILHOE aBTOHOMHOE 001 eodpasoBare.i YypexkaeHne

IIpunsTo
HA NeJJaroru4ecKoM coBeTe
ITporokoa Ne 2 ot 29.08.2024 r.

PabGouasi nporpamma
KYpca BHEYPOUHOM AeSITeIbHOCTH

«XuMHs BOKPYT Hac»

CocraBurens:
MypasbeBa Upuna HukonaesHa,
YUUTEIb XUMUU

¢. Knumenrcknii ['oponok

2024



ITosicHuTeILHASA 3aNMUCKA

Pabouas mporpamMMa Mo BHEYPOUHOW MAEATENBHOCTH «XHUMHsS BOKPYI HAac» COCTaBJeHa B

COOTBETCTBUH C TpeOoBanusiMu DenepaabHOr0 TrOCYIApCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa
o011ero o0pa3oBaHusi BTOPOTO MOKOJICHHUS:

1.

[lpumepHass ocHOBHas oOpa3oBareibHas MpoOrpaMMa OCHOBHOTO 0O0mero o0Opa3oBaHUs
(omoOpena perreHneM (¢eaepaTbHOrO  yUeOHO-METOJAUYECKOr0 OOBCIUHCHHS 10 OO0IIeMy
obpazoBanwuio (mpotokosn ot 28 urons 2016 r. Ne 2/16-3) — fgosreestr.ru;

2. Tlucemo MunoOpuayku ot 28.10.2015 r. Ne 08-1786 «O paboumx mporpamMmax ydeOHBIX
IPEIMETOBY;

3. Tlmcemo MmuuOOpHayku ot 12.05.2011 r.  Ne 03-2960 «O06 opraHuzanuu BHEYPOUHOU
JESITeITbHOCTH.

JlanHasi mporpaMma SIBJISIETCS MPOrpaMMoON OOILIEHMHTEIVIEKTyalbHOW HampasiieHHocTU. [Iporpamma
IIOCTPOEHA Ha CIEAYIOIUX IPUHIUIAX:
- Ilpunyun nayunocmu (3HaHUS OCHOBAHBI HA OOBEKTUBHBIX HAYIHBIX (aKTax).

Ipunyun nocnedosamenvrocmu u cucmemamuuynocmu (00y4eHUE OT MPOCTOTO K CIOKHOMY, «OT

HE3HAHUS K 3HAHUIO, OT HEYMECHHS K YMEHUIOY).

- IIpunyun naznsionocmu (OCYIIECTBICHHUE CBA3H MEKIY KOHKPETHBIM U a0CTPaKTHBIM).
- [Ipunyun ocmvicrennocmu (TIEPEHOC UMEIOIIUXCS 3HAHUN B HOBYIO CUTYAITHIO).

- [Ipunyun cosnamenvnocmu u akmusHocmu (IPUMEHEHUE 3HAHUH HA TIPAKTUKE).

AKTYaJlbHOCTH NMPOTrpPaMMbl OOYCIIOBJICHA TEM, YTO B YU4E€OHOM IUIaHE MPEAMETY «XHUMUS»
OTBEICHO BCEro 2 yaca B HeJeNto (8 Kiacc), 4To JaeT BO3MOXKHOCTh C(OPMHUPOBATH Y yUaIIHUXCS
JuiIb 0a30BblE 3HAHMS IO HpeaMmeTy. B Toxe Bpems Bo3pacT §-To Kiacca sIBJISETCS Ba)KHBIM JJis
po(eCCHOHATIBHOIO CaMOOMPEENIEHHs IKOJbHUKOB. BO3MOXHO, YTO MPOCHYBIIUIICS HHTEpeC K
XUMHUU MOKET MepepacTy B OYayIIyro Mpogeccuto.

AKTYalbHOCTh JIaHHOH NpOrpaMMbl COCTOMT B M TOM, 4YTO OHa HE TOJBKO JaeT
BOCIIUTAaHHUKAM MPAKTUYECKHE YMEHHS W HAaBBIKH, (DOpPMHUpPYET HadalbHBI OIBIT TBOPYECKOM
NeSTeNbHOCTH, HO M DPa3BUBAE€T MHTEpec OOy4yaromerocss K HKCIEPUMEHTY, HayyHOMY IIOUCKY,
CIOCOOCTBYET CaMOOMPEIEICHUIO YUallluXCsl, 0OCO3HAHHOMY BBIOOPY Mpodeccuu. Yyamuecs CMOTyT
Ha MPaKTHKE UCIOIb30BaTh CBOU 3HAHUS HA YPOKaX XUMHHU U B OBITY.

Ilenarornueckasi 1ejeco00pa3sHOCTh 3aAKJIIOYACTCH B TOM, YTO 0a30BbI KypC IIKOJBbHOM
IporpaMMbl TMpelycMaTpUBaeT NpPaKTUYeCKHe padOThl, HO HX SBHO HEIOCTaTOYHO, YTOOBI
3aMHTEpPECOBAaTh YyYalIUXCSd B CAMOCTOATEIBHOM MPHOOPETEHUH TEOPETHUUECKUX 3HAaHUM U
MPAKTUYECKUX YMEHHMH M HaBBIKOB. J[J1s1 3TOro B Kypc «XUMHs BOKPYT HAac» BKJIIOUEHBI Hanboiee
SpKUE, HaTJIJHbIE, MHTPUTYIOLINE SKCIIEPUMEHTHI, CIOCOOHBIE YBIIEUb M 3aUHTEPECOBATh YUaIllUXCsl
[IPAaKTUYECKOU HAyKON XUMHEH.

B pamkax namumonanmpHOro mnpoekta «OOpa3oBaHHE» CO3JaHUE IIEHTPAa ECTECTBEHHO-HAYYHOU
HanpaBieHHOocTH «Touka pocTa» MO3BOJIMIIO BHEIPUTH B MPOTrpaMMy IU(POBYIO JIAOOPATOPUIO U
KauyeCTBEHHO M3MEHUTh MPOLECC O0YUECHUS] XUMUH.

KonnyecTBeHHBIE SKCIIEPUMEHTHI MO3BOJIAT MOMYYaTh JOCTOBEPHYIO MH(POPMALIMIO O MPOTEKAHUH
T€X WM HWHBIX XHMHYECKUX IIpolleccax, O CBOMCTBax BemlecTB. Ha OCHOBe MOTy4YeHHBIX
HKCHEPUMEHTAIbHBIX JaHHBIX OOyyaeMble CMOTYT CAaMOCTOSITENIBHO JeNaTh BBIBOJABI, 0000IIATH
pe3yNbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAUYHO Oy/leT CrnocoOCTBOBATH MOBBILICHHUIO
MOTHUBAIIUHN 00YyUEHHSI ITKOJIBHUKOB.

eas mporpammsi:

@opMHUPOBaHUE Yy YYAIIMXCS HAYYHBIX MPEACTABICHUN O XMMHUU B MOBCEJHEBHOHN >KHU3HU
4eJI0BeKa uepe3 NpolyxkAeHNue HHTepeca U pa3BUTHE NPO(ECCHOHAIBHBIX CKIOHHOCTEH K MpeIMETy
XUMUSL.

Sagaun:

OO0pa3zoBare/bHbIE:



pacIIpUTh KPYro30p y4alUXcsl O MUPE BEIIECTB;
HCI0JIb30BaTh TEOPETUUECKNUE 3HAHUS 110 XUMUU HA IPAKTHKE;
00y4YHTh TEXHUKE 0€30MaCHOCTHU MPH BBHITOJTHEHUN XUMUYECKUX PEAKIINM;
c(OopMHpOBATH HABBIKU BBINOJIHEHUS MpoeKkToB ¢ ucnonb3oBanueM MKT u nudpooro
000pyI0BaHUS;
® BBIIBUTH TBOPUYECKHU OJAPEHHBIX O0YYAIOIIUXCS U TIOMOYb UM TPOSBUTH CEOSL.
PassuBaromue:
e CrI0coOCTBOBaTh Pa3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuxcs;
e ¢dopmupoBars UKT-komMmeTeHTOCTH;
BocnuraresbHbie:
® BOCIHUTATh CAMOCTOSATEIBHOCTD MIPU BBITOJIHEHUH PAOOTHL;
® BOCNHUTATh YYBCTBO B3aWMOIIOMOIIH, KOJUIEKTUBU3MA, YMEHHE paboTarh B
KOMAaH/I€; BOCHHUTATh YyBCTBO JIMYHOW OTBETCTBEHHOCTH.
CBsi3p colep:kaHUs MPOrPaMMbl BHEYPOYHOH [IeATEJBHOCTH € Y4eOHBIMH
npeaMeTamMu:
Kypc BHEeypouHOM 1eATeIbHOCTH UACHHO U COJIepKATENbHO CBA3aH ¢ 0a30BBIM KYpCOM XUMHHU
U TI03BOJISCT TOAJIEPKUBATH B3aUMOCBS3 TEOPUHU U NMPAKTUKU, POPMHUPYET YCTONUMBYIO MOTPEOHOCTH
HIPUMEHSTh [TOJyYeHHbIE 3HaHUS U HaBbIKU B IOBCEAHEBHOM KHU3HMU.
[Iporpamma mocTpoeHa Ha OCHOBE MeKIpPeAMeTHOH HHTerpauuu c (QU3NKOH, MaTeMaTHKOH,
O6uosiorueit U ApyruMH €CTECTBEHHO-HAYYHBIMU IPEAMETaMH.
Ocobennoctu peanu3auuu
NPOrpaMMBbl:
Bo3pact ob6yuarommxcs:
[Iporpamma opueHTHpOBaHAa Ha BOCHHTAHHUKOB B Bo3pacTte 14-15 ner 0e3 crneunuanbHOM
MTOJITOTOBKH.
DopMbI 3aHATHH:
B obOpazoBaTenbHOM Ipolecce UCIOIb3YIOTCA pa3inuHble (HOpPMbI IPOBEACHUS 3aHATHSL:
Oecenpl;
JIEKIUY;
CEeMHUHApBHI;
MPAKTUYECKOE 3aHATHUE;
XUMHYECKUH IKCIIEPUMEHT;
paboTa Ha KOMIIBIOTEPE;
9KCKYPCHH;
BBITIOJTHEHHUE U 3aIUTa IIPOEKTOB.
Pe:xum npoBeaenusi: 17 yacoB B rox — 2 pa3a B Mecsil. Bce 3aHATHS 110 BHEYPOUHOU JIEATETbHOCTH
MPOBOJSTCS. TOCJIE€ BCEX YPOKOB OCHOBHOI'O pAaCIUCaHUS, IPOJIOJDKUTENIBHOCTh COOTBETCTBYET
pexomennanusaM CaunlluH, 1. e. 40 MunyT.
MecTto npoBefeHusi:  3aHATHS MPOBOAATCS B yueOHOM kaOuHete xumuu MAOY «IlepBomaiickas
CpEIHSS IIKOJIay
3nopoBbecOeperaroniasi opraHu3anusi 00pa30BaTENbHOIO Mpollecca MpeanoyaraeT HCHOoIb30BaHUE
¢dopM u MeToI0B OOYyUeHHSs, aJleKBaTHBIX BO3PACTHBIM BO3MOXKHOCTSIM IIKOJIBHUKA: MPAKTHYECKHE
paboTHI, DKCIIEPUMEHTHI U O€CeIbI.
Buabl gesiteabHOCTH: TipeaycMoTpeHbl Teopetnueckue (104.) u mpaktudeckue 3aHsaTus (74.).

IlnanupyvemMbie pe3viabTATLl OCBOCHHS 00VYAIOMIMMHUCH NPOrpaMMbl (BHEYUEOHOH) BHEYPOUHOK
HeaTeJHLHOCTH
JINYHOCTHBIE Pe3yJIbTATHI:




- OCO3HAaBaTh €IUHCTBO M LIEJIOCTHOCTh OKPYXKAOLIEr0 MUPA, BOSMOXKHOCTH €r0 I03HABAEMOCTH U
O00BSICHIMOCTH Ha OCHOBE JJOCTH)KEHUH HayKH;

- TIOCTETIEHHO BBICTPAaWBaTh COOCTBEHHOE IEJIOCTHOE MHPOBO33PEHHUE: OCO3HABATh MOTPEOHOCTH U
TOTOBHOCTh K CaMOOOpa30BaHMIO, B TOM YHCIIE U B paMKax CaMOCTOSATEJIBHOM AEATENbHOCTH BHE
IIKOJIB;

- OLICHUBATh >KU3HEHHBIE CUTYAaIlMM C TOYKHM 3peHus 0e30macHoro odpasa *HU3HM M COXPAaHEHHUs
3/10pOBbBS;

- OLICHUBATh SKOJIOTHYECKUHA PUCK B3aHMOOTHOIIEHUH YeJI0OBeKa U IPUPOIbI.

- (hopMUPOBATH SKOJIOTUYECKOE MBIIIJICHHE: YMEHUE OIICHUBATH CBOIO JESATEIBHOCTh U MOCTYIKU
APYTUX JIOAEH C TOUKHU 3PEHUSI COXPAHEHMsI OKPYKAIOLIEeH Cpelibl - rapaHTa KU3HU U 0J1aronoryyus
arozael Ha 3emie.

MertanpeAMeTHBIMHM pe3ylbTaTaMU HU3ydeHHs Kypca «llepBble IIaru B XUMHH» SIBIJISETCS
(dbopmMupoBaHrEe YHUBEPCAIBHBIX Y4eOHBIX neiictuit (Y'Y ).

PeryasituBubie YY /:

- CaMOCTOSITETIbHO OOHAapYXHBaTb W (OPMYIHMPOBaTH YUEOHYIO NpoOIeMy, ONpenetsTh Ielb
y4eOHOM NesITeIbHOCTH;

- BBIBUTaThb BEPCHHM pEIICHHs] TMPOOJIEMBI, OCO3HABAaTh KOHEYHBIH pe3yiabTaT, BHIOMpATh U3
IIPEUIOKEHHBIX U UCKaTh CAMOCTOSTENIHO CPEJCTBA JOCTHXKEHUS LIENH;

- OCYLIECTBJISITH LieJeNojaraHue, BKJIKOYas IIOCTAaHOBKY HOBBIX Iieliel, mpeoOpa3oBaHue
[IPAKTUYECKOH 3a/1a4M B IO3HABATEIIbHYIO;

- COCTaBJIATH (MHIMBUIYAJIHHO WU B TPYIIIE) IUIAH PEIICHHS TPOOJIEMBI;

- pa0oTas 1o IIaHy, CBEPSITh CBOM JICHCTBHUSA C LIEIIbIO U, TP HEOOXOAMMOCTH, UCTIPABIIATH OLIMOKU
CaMOCTOSITEIILHO;

- YYUTHIBaTb pa3HbIE MHEHUS W CTPEMUTHCS K KOOpPAMHAIMM DPA3IUYHBIX TO3UIMHA B
COTPYJHUYECTBE;

- B IMAJIOT€ C YYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSITEIbHO BEIPAOOTAHHBIE KPUTEPUHU OLICHKH.
ITo3naBaTtenbHbie YY /I:

- aHAJM3UPOBaTh, CPAaBHUBATh, KiIaccU(PUUUpoOBaTh W 0000mAaTh (DAKTHl U SBICHUS. BBIABIATH
MIPUYMHBI U CIIEJICTBHS MPOCTHIX SBJICHUH.

- OCyHIeCTBJATh CPaBHEHUE, KJIACCU(UKALIUIO, CAMOCTOATEIBHO BBIOMpAasi OCHOBAHMS U KPUTEPUH
ISl YKa3aHHBIX JIOTHYECKUX OTIepaIIHii;

- CTPOMTBH JIOTHUECKOE PpACCYXJEHHUE, BKIIOYAIOLIEe YCTAaHOBJICHHWE IPHUUYMHHO-CIIEACTBEHHBIX
CBA3EH.

- €031aBaTh CXEMaTHYECKUE MOJIENIH C BBIACICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa.

- COCTABJISATH TE3WCHI, PA3JINYHBIC BU/IBI TUTAHOB (NIPOCTHIX, CIOKHBIX U T.I1.).

- Ipeodpa30BbIBATh HH(POPMALIHIO U3 OJTHOTO BUA B APYro (TabiuIly B TEKCT U TIp.).

- YyMeTb OIPENENsATh BO3MOXXHBIE HCTOYHHKH HEOOXOIWMBIX CBEICHUN, NPOM3BOIUTH ITOHCK
uH(pOpMaINY, AaHATU3UPOBATH U OLICHUBATh €€ JOCTOBEPHOCTb.

- 00001IaTh MOHATHS - OCYHIECTBIATH JIOTHYECKYIO ONEpAINIo MEPeXoaa OT MOHITHH ¢ MEHBIINM
00BEMOM TMOHSATHUSM C OOJBIIUM 00BEMOM;

- CTPOUTH JIOTUYECKHE PACCYKIEHHS, BKIIOYAIOIINE YCTAHOBIIEHHE TPHYUHHO-CIIEJICTBEHHBIX
CBA3EH.

- OOBSCHATH SIBJICHUS, TPOIECCH, CBSI3M W OTHOIICHWS, BBISBISIEMBIE B XOJIE HCCIIEIOBAHMS,
OCYILIECTBIATh BBIOOp Hambosee 3(PPEeKTUBHBIX CIOCOOOB pElIeHHS 3aJady B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBHH.

Kommynukaruusbie YY/I:

- yMeTb (opMynupoBaTb COOCTBEHHOE MHEHHE U IO3ULUI0, apryMEHTHUpOBaTb €€ U
KOOPAMHUPOBATh €€ C MO3UIMH NMapTHEPOB B COTPYJHHUYECTBE MPU BHIPAOOTKE OOILIETO pEIIeHUs B
COBMECTHOMH JIeSITEILHOCTH;



- oToOpa)kaTb B pPEYH COJEp)KAHHE COBEPIIAEMBIX JCWCTBUH, Kak B (GopMe T'POMKOU
COLIMAJIM3UPOBAHHON peun, Tak U B (opMe BHYTpEHHEH peyn;
- YMETb apryMEHTHUPOBATh CBOIO TOUKY 3PEHUS;
- YMETh OCYILIECTBJISITh B3aUMHBIH KOHTPOJIb M OKa3blBaTh B COTPYJHUYECTBE HEOOXOAMMYIO
B3alMOIIOMOIIb;
- yMeThb paboTaTh B IpyIIe - YCTaHABIUBATh paboyure OTHOIICHUS, 3(PPEKTUBHO COTPYIHUYATH U
CIOCOOCTBOBATh MPOAYKTUBHOW KOOIIEPAITUH.
IIpeaMeTHBIMM pe3yJIbTATAMH U3YUYEHUS MIPEAMETA SBISAIOTCS CICAYIOLIIUE YMEHUS:
- OCO3HAHME POJIU BEILECTB;
- OIIPEJEIIATH POJIb PA3JINYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- 00BACHATD POJIb BEILECTB B UX KPYTOBOPOTE;
- pPacCMOTPEHHE XUMHUUYECKHUX MTPOLIECCOB;
- HCIIOJIb30BATh 3HAHMSI XUMUU IPU COOJIOJEHUM MPABUJI HCIOIb30BaHUS OBITOBBIX XUMHYECKHX
[penaparos;
— pa3nuyarh onacHble U 0e301acHbIE BEIIECTBA;
- IPUBOJUTH IPUMEPHI XUMUYECKUX MPOLECCOB B IPUPO/IE;
- HaXOJUTb YEpThl, CBUJETEJIHCTBYIOUIME 00 OOMMX MpPU3HAKAX XHUMUYECKUX IPOLECCOB M HX
pa3uyusx;
- MCII0JIb30BAHUE XMMHUECKUX 3HAHUI B OBITY;
- 00BSACHATH 3HAYCHHE BEILIECTB B )KU3HU M XO3SHCTBE YEIOBEKA,
- 00BSACHATH MUD C TOUKU 3pEHUS] XUMUU;
- (hopmupoBaTh npeacTaBieHus o OyayieM npohecCHOHaTFHOM BBIOODE.
Kpome Toro, 3aHsTHs mNpH3BaHBl MPOOYAWUTh y YYaIIUXCS HMHTEpEC K XUMHYECKOW Hayke,
CTUMYJIUPOBaTh JajbHEWIee H3ydeHHe XUMHHU. XHUMHYECKHE 3HaHUS, C(HOPMHPOBAHHBIE Ha
3aHATUSX, HH()OPMALIMOHHAS KYJIbTYpa y4allluXcCsi, MOTYT OBITh UCIIOJIb30BAHBI UMU ISl PACKPBITHS
Pa3IMYHBIX IIPOSBIECHUH CBSI3U XUMHH C )KU3HBIO.
OcHoBaHMeM JIs1 BblIeJieHHs] TPeOOBAHUI K YPOBHIO NMOATOTOBKH OOYYarOIIMXCS BBICTYHAET
ocHOBHas oOpa3zoBatenbHas nporpamma MAOQOYVY «llepBomaiickast cpeiHss ILIKOIay.

Cnoco0bl onpeaesieHusi pe3yJIbTATUBHOCTH
- Hauanvnwoui kommpons (cenmadps) B BUAE BU3YaJbHOIO HAOMIOJACHMS IMejarora 3a
cOOJII0ICHUEM BOCITUTAHHUKAMHU TEXHUKU 0€30IaCHOCTH, MIOBEEHUEM MpU pabOTe C MOCIETYIOIINUM
00CyKIeHUEM;
- Texkywuii konmpono (6 meuenue 6cezo yuedHozo0 200a) B BUJIE BU3YAILHOTO HAOIIOICHUS
mejarora  3a  IPOLECCOM  BBIMOJIHEHUS — YYallUMUCSH  MPAKTUYECKUX  paboT, MPOEKTOB,
MHIUBUAYAIbHBIX 3a/1aHUH, Y4acTUs B IIPEIMETHOM HeJlesie eCTECTBO3HAHMUS,
- Ilpomesicymounwlit. konmponv (memamuueckuii) B BUAE NPEIMETHOW AMArHOCTUKH 3HAHMS
JETbMH MPOUJIEHHBIX TEM;
-  Hmozoswvlii Konmpoav (maii) B BHUJIEC HU3YUYECHHS W aHAM3a MPOAYKTOB TpyAa YydallUXCs
(mpoekToB; coobieHuii, pedeparos), mporecca OpraHu3aui padoThl Ha/l TPOTYKTOM M JTUHAMUKH
JUYHOCTHBIX U3MEHEHUH.
®opmbl y4éTa 3HAHMN, YMEHUI IPH peaM3aliy NPOrpaMmabl.
- Ormpoc;
- OOGcyxenue;
- CamocrosTenbHas pabora;
- TectupoBanue;
- [Tpe3enTanus u 3amuTa TBOPYECKON pabOTHI (IIPOEKTHI U JP. ).
B koHI1e yuebHOro roga o0yJaromuiics JOMKEeH BBIITOJHUTD U 3aIIUTUTh MPOEKT.
(ITpunoxenne 1. «Onucanue popmMbl NOABEICHUSI HTOTOBY).



TemaTn4yeckuil IJIaH NPOrpaMMbl

Ne |HasBanume Tema 3aHaTHS Bcero IMpak- Hcnoan3yemoe
n/m [pasjaesa JacoB Teopust THKA o0opyaoBaHue
Paznea 1. BBoaHoe 3aHsTHE. 1
1 BBenenue. MecTo XUMHH B €CTECTBO3HAHUU 1
(14.)
Paznea 2. BemectBa. [Ipuembl oOpaliieHus ¢ BEIIeCTBAMHU. 1
JKCIepUMEHT
aJIbHbIC
OCHOBLI [IpaBuna Oe3omacHOW pPabOTBI TIPU MPOBEACHUH 1
xummn. (4,54.) YKCTICPIMEHTA. Texnuka 1a00paTOPHBIX PadOT.
HarpeBatenbubie nmpuOopsI.
HucTele BelecTBa, 0c000 YUCTHIE BelecTBa. [Ipumecn. 45 1 JlaTunk
5 Cmecu. Meronpl NO3HAHUS B €CTECTBO3HAHUH. ’ DIIEKTPOIPOBOJHOCTH, 1 ppoBoH
MUKPOCKOII
Boma. PactBopel. Mopckas u  mpecHas  BoAa. JlaTunk
buonoruueckue xKuaKocTu TeMIepaTyphl MJIATUHOBBIN
flaccoBasi 1071  PAcTBOPEHHOrO  BEILIECTBA, WM JlaTyuK ONTHUYECKON IITIOTHOCTH
ITPOLIEHTHAs] KOHIIEHTpAIMsl BEIIECTBA B PACTBOPE
HaceliiienHbie u nepechlieHHbIe PACTBOPHI. 1 0,5 [{udposoit
MUKPOCKOII
Pasnean 3. MoenupoBaHue 0,5
3HaKoMHUMCH
MHPOM
5 HAHOYACTHII Ctpoenue BeulecTBa. PazMepsl yacTui. HaHOLIaCTI/IHI:I.4’5 0,5
(4,5 4. MeTo/1bl U CpelICTBA IMIIMPUUYECKOTO HCCIIET0BAHUS
0,5




Kak creneHb W3MENBbYCHHOCTH BIUSET Ha OOIIYIO 1
[I0MIA/1b COMPUKACAIOIIUXCS YACTHII
HaHo0oOBEeKTBI M O0YCIOBICHHOCTh WX YHHUKAJIbHBIX 1
CBOMCTB PE3KUM YBEJIMYECHHEM IUIONIAJN TOBEPXHOCTU
YaCTHII
Pa3nea 4. Mon. Bosronka nona. Mox u3 anreku «MaprasioBkay. 1
Xummust Halllepmanranar kanus
cTpaxe —
310POBb [lepexkucy Bomopoga. CBoiicTBa U NPUMEHEHHE [Tpubop s
2u.) MEepoOKCHIa BOJIOPOIa MOJIy4eHUsl BOJAOPOIA
: 4
«3eneHKa» Ui OpUIUTHAHTOBBIN 3€JICHBIN 1
«MBLIO Yy1eCHOE 1 JlaTuuk pH
Pa3zgea S. Caxap, Kpaxmal, IeJUTI0JI03a — POACTBEHHUKH]
XUMMUSI MUAIA [[JTFOKO3bI
(3u.) _ _ _
AJFOMUHUM: BETUKHUI U y>KaCHBII
3
'YKCyCHas KucioTa 1 JlaTunk pH, JIaTYHK
PIEKTPONPOBOIHOCTH
«Conenast Hama Xu3Hb» Bpen HutparoB: Mud win JlaTauk
mpasJa PIEKTPONPOBOJHOCTH
UTOTI'O: 17 10




Coaepxxanue Kypca

I/IHCprKTa)K [0 TEXHUKE OE30MMacHOCTH MMPOBOJAUTCA Ha KaXAOM 3aHATHU NCPEHA NPOBCACHUCM
OKCIICPUMCHTA.

2. Bsemenme

2.1

2.2

Beoonoe 3anamue. 3HAKOMCTBO yYallUXCs C HOBBIM YYE€OHBIM KYpcOM BO BHEYPOUHOU
JeATEIIHOCTH.

Mecmo xumuu 6 ecmecmeosnanuu. 3apOXKJICHHE XUMHMU Kak Hayku. CBsI3p XUMHH C
NPaKTHYECKOH KU3HBIO YEIOBEKa.

Ilpakmuueckas vacmo.

Co3nmanne TO3HABATENBHBIX KPOCCBOPJAOB M JPYTrHMX HHTEPAKTHBHBIX YIPAKHECHUH Ha
LearningAps.org uinu MyTest.

3. 3KCHepI/IM6HTa.]ILHLIe OCHOBbI XUMHH

3.1

3.2

3.3

Bewecmea. Ilpuemvr odpauienun c eewgecmeamu.

N3ydyenune mpaBuUil TEXHUKU O€30MACHOCTH, MPEAYNMPEKIAIONINX M 3alpelialolinX 3HAKOB.
IIepBas nomoms. [IpoTuBONIOKAPHEIE CPEACTBA 3AILUTHI.

3HAKOMCTBO C BEIIECTBAMHU, BCTPEUAIOUIMMHUCS B OBITY: WOAHAS HACTOWMKA, MEIb, AIFOMUHUIA,
COJIb, NUIIEBas COJA, JMMOHHAs KHUCIIOTAa, YKCyCHas KHUCJIOTa, BOJAA, MEIHBIM Kymopoc.
Otnuuue BemiecTB MO (PU3MYECKUM CBOICTBAM: arperatHoe COCTOSIHHE, IIBET, 3amax, BKYC,
pactBopumocTh. [IpaBuna xpanenusi BewiecTB B jaboparopuu. TOKCHMYHOCTH BELIECTB JUIS
KUBBIX OpPTaHU3MOB OIpENeseTCs] HMX XHUMHUYECKUMU CBONCTBAMH, HMX CIHOCOOHOCTBIO
BCTYINATh B XUMUYECKHE peakuu. [IposiBIeHNs] TOKCUYHBIX BELLECTB Y YEJIOBEKA: XUMHUUECKUN
OXOT, pa3/ipakeHHe CIMU3HMCTBIX O00O0JIOUEK, KaTap JbIXaTeNbHBIX IyTeH, aiepruyecKue
peaxkiuu, OCcTpble IepMaTUThl, KAHIIEPOT€HHOE JIEHCTBUE, TOPAKEHUSI OPTaHOB, BO3MOKHOCTb
JeTaibHbIX HcXxoa0B. [IpaBuia orOGopa BemiecTB (TBepAble, MOPOIIKOOOpPA3HbIE, KHJKHUE,
BOJIHBIE PAaCTBOPbI, 0c000€ BHUMAaHNE — pab0Ta TOIBKO C MaJIbIMU O0BEMaMH BEILIECTB).

Tecm Ha ocHOBe 3afaHuil U3 oTKpeITOro 6anka OUIIU (pazaen «MeToabl TO3HAHUS)
Ilpaguna 6e3onacnoit pabomel npu npoeedenuu Ikcnepumenma. Texnuxa radopamopHvix
paoom.

3HAKOMCTBO C JIAOOPATOPHBIM OOOPYAOBAHHEM: CTEKJSIHHAS MOCyna (XMMUYECKHE CTaKaHbI,
KOJIOBI, BOPOHKH, JEIUTEIbHbIE BOPOHKU, MEpHasl MOCYJa), BECHI, IUTATUBbI JUIsI IPOOUPOK U
puOOpOB, HarpeBaTeNbHbIN NpUOOp-cIMpPTOBKa, (apdopoBas mnocyna (BblapUBaTebHbIE
YalllKW, TUTIU, CTYIKH, IIMATENN) U JIp.

besonachas pabota co crekyiom, nMpoOKaMH (IEMOHCTpalus Pe3KU CTEKISHHBIX TPYOOK, MX
HarpeBaHus JJIsl K3MEHEHUs! (OPMBI).

Ipaxmuueckas wacmeo.

C6opxka npubopa Ju1st moxydeHus ra3os. [IpoBepka Ha repMeTHUYHOCTb. 3aKpeIUIEHHE ero Ha
mratuse. Pucynok nmpubopa mpu nomoiu tpagapera.

Haczpeeamenvuwvie npubdopol.

CrouproBka. ['azoBas rtopenka. Ilnutka. Bonsnas Oans. Ha3znauenue HarpeBaTeIbHBIX
npubOpOB.

N3ydeHne cnupTOBKY: COCTaBHbIE YACTU U UX (DYHKIHS.

l'oprouee TOINIMBO Ui CHUPTOBOK: STWJIOBBIA chUpPT. OCOOEHHOCTH peaKIMU TOpPEHMS:
BBIJICNICHHE TeTwia U cBeTa. Cyxoe roprouee

[IpaBuna HarpeBaHuss IPOOUPOK C BOJAHBIMH pacTBOpaMH (IIpeIBapUTENbHBIA MPOTpeB Beeil
MMOBEPXHOCTH, O0O0S3aTEeNbHBIA HAKJIOH MPOOMPKH, OTBEPCTHE TPOOUPKH «OT CeOs»,
3aKperieHue JepxKaTeist IPOOUPKN).

Hcnonb30Banue TUTIIEH npu NpoKaiuBaHUK BellecTB. HazHaueHue onepanuy npoKaJlvBaHUs.
IIpaxmuueckas uwacmeo.



3.4

3.5

3.6

3.7

N3yuenue mamenu. PucyHok niameHu.

Co6opka npubopa uisl BbIIapUBaHUsA COJM (KOJBIO HA IITATHB, BbIapUBaTENIbHAs YallKa,
BOJIHBIN PAacTBOp COJIM, CIUPTOBKA). PucyHok npubopa npu nomonm tpadapera.

Yucmole eewiecmea, ocooo uucmole eeujecmea. Ilpumecu. Cmecu. CriocoObl OUUCTKU
BEILIECTB OT Npumecerd U pasnaesieHus cmeced. @uibtpoBanue. [leperonka. Kpucrammsanus.
Paznienienue ¢ NOMOIIBIO MarHUTa, AE€IUTEIbHON BOPOHKU

Ipaxmuueckas wacmeo.

1 BapMaHT: CMeCh PEYHOI0 IeCKa U caxapa.

2 BapuaHT: CMECh PEUYHOI'0 IIECKA U IIOBAPEHHOM COJIH.

CoctaBuTh CXe€My IOCIIEJOBAaTEILHOCTH  omepauuid  (pacTBopeHue, (uiIbTpoBaHue,
BbInmapuBanue). CpaBHUTh U 0OCYIUTH Pe3ybTaThl ABYX BaprHaHTOB. OOpaTHTh BHUMaHUE HA
CMECh caxapa U mnecka (y HEKOTOPbIX YalllKM IOKPbUIMCh KOPUYHEBOM MAacCOi), Ha BaXKHOCTh
YCIIOBUH NPOBEJEHUS 3KCIIEpUMEHTA, B JAHHOM CIy4ya€ Ha CBOEBPEMEHHOE IpPEKpalleHUE
Harpesa.

Memoovl no3nanus ¢ ecmecmeo3HaHuu.

Habmtonenue. DxciepumeHnT. MozenupoBaHue.

VYcnoBus mnpoBeneHUss HAOIOJEHUS KaK OCHOBHOIO METOJA IO3HAaHUA. MBICIUTENbHBIN U
peanbHbIl AKCHEPUMEHT. YHMBEPCAJIbHbIE 3HAHMS YEJIOBEUECTBA HA OCHOBE HAOJIIOJCHMS.
du3nyeckue U XUMHUUECKUE SBJICHUS.

IIpakmuyeckas yacmeo.

BbpoyHoBckoe aBuxeHue 1noj Mukpockornom. OOHapyKeHUe Kupa B CEMEHaX MOJCOJHEYHHUKA.
OOHapyxeHue kpaxmasia B kaproderne. OOHapyX eHHE YIJIEKHCIOro ra3a B BbLABIXaEMOM
Bo3ayxe. /lobaBneHne TMMOHHON KUCI0THI B yail. OgopmiieHne paboThl.

HazBanue ombiTa Kak BrmonHsmm Yro Ha6n}oz[am/1

OOpaTuTh BHMUMAaHHE Ha TMPAKTUYECKWE 3a/IaHUs TMPOILIBIX 3aHITHNA. AKIIEHTHPOBAaTh, UYTO
METO HAaOJIOJICHNST — OCHOBHOW METO/I TO3HAHUSI.

Booa. Pacmeopwl. Mopckaa u npecnaa éoda. buonozuueckue ycuoxocmu: xpoBb, mumpa,
KJIETOYHBIM COK. OKOJOrMueckhe MpoOaemMbl BOJbI. INEKTPONPOBOJHOCTh KaK CBOMCTBO
PacTBOPOB SJEKTPOIUTOB (TIpaBuiia 6€30MaCHOCTHU C IEKTPONPUOOPAMH).

Ipakxmuyeckas yacmeo.

OmnpeneneHre ¢ MOMOIIBIO 3JIEKTPOIPOBOJHOCTH PACTBOPOB: B KAKOM XMMHUYECKOM CTaKaHe
HaXOJUTCS TUCTHJUTMPOBaHHAs Bojaa. J[aHBI TpW pacTBOpa: pacTBOp IOBAPCHHOW COJIH,
pacTBop caxapa, JuctTuiuinpoBanHas Bojga. Ogopmienue padoThl.

HazBanue pactBopa Uro HabmromaeM (3aropaercsl jJamIoyka WIiu
HET)

Kak pacno3naTe: B KakOM CTakaHe — JUCTWUIMPOBAHHAS BOJA M PACTBOp caxapa. JlOmKHBI
MIPEJUIOKUTH JIBa CIIOCO0a: OPraHOJIENTHYECKUI U BhIITapUBaHUE.

[Ipoekt «M3rotoBieHue camoAenbHOTO Ipubopa s HMCCIENOBAaHUS ANEKTPONPOBOJIHOCTH
pacTBOpOB»

Maccoeaa 0ons pacmeopennozo eeuiecmea, uiu nPoOUEeHMHAs KOHYEHMPAYUA 6euiecCmeda 6
pacmeope.

B3BemmBanmue. PaznoBeckl. HaBecka. MepHast mocyna (MepHbI€ CTaKaHbl, KOJIOBI, ITUIMHAPHI).
IIpakmuueckas yacmeo.

[IpuroroBnenne pacTBOPOB ITOBAPEHHOM COJIM 33JaHHON KOHIEHTPALUH.

IIpuroroBneHue Mmunydero HAaNUTKAa M3 IUIIEBOM COXbI, JIMMOHHOM KHCIIOTBI, caxapa H
aCKOpOMHOBOM KHUCIJIOTBI: Kak[as TpyINa ONpeAeseT KOJIMYECTBO BELIECTB Ha CBOE
ycMotpenne. CpaBHEHHE U 00CYXJICHHE IPUTOTOBICHHBIX HAMTKOB C T.3p. BKyca, (PUKCAIIUH




3.8

HaOmo1aeMbiXx 3P PEKTOB, PACUYCTOB WM BBHIMOTHEHHS «HA TIA30K», JKCIEPUMEHTAILHON
KYJbTYpBI.

Hacviuwennoie u nepecviuyennbvle pacmeopul.

Memoouka ewvipawueanua kpucmannoe. Monokpuctami. Kpucramimdyeckue apyssl. UYto
TaKOE€ «3aTpaBKay.

JleMOHCTpalKs MEePECHIIEHHOT0 pacTBOpa alleTaTra HaTpHUsL.

Ipaxmuueckas wacmeo.

[IpuroToBneHue HACHIIIEHHBIX M TEPECHIIICHHBIX pPacTBOPOB. llpuroroBneHue BOIHBIX
pacTBOPOB METHOTO KyNopoca, XJIOpUJa HaTpHsl, caXxapo3bl JJi BbIpAIllMBaHMs KPUCTAJLIOB.
BripanuBanue KpuUCTalIOB M3 pacTBOpa KaMEHHOH COJIM M MOJUPOBAHHOM CONU: €CTh JIU
paszuuia. [loueMy it BbIpaliiBaHusi KPUCTAIJIOB KaMEHHAs COJIb JIYYIlle, YeM HUOJUPOBaHHAs.
[TonydyeHue OKpalleHHBIX KPUCTAJUIOB COJIM C HCIOJB30BAHHMEM IUIIEBBIX KpacHUTeNeil.
BripamuBanue KprucTayuioB MEIHOTO KYITOpOca U3 BOJHO-CIIUPTOBBIX PACTBOPOB.

4., 3HaAaKOMHMCSI C MUPOM HAHOYACTHIL

4.1

4.2

4.3

Mooenuposanue. Moaenu B ecTeCTBO3HAHUHM (TI00YC, KapThl, (QU3NYECKHE MOJEIH,
OHMOJIOTMYECKHE MYIISKU, KPUCTANIMYECKUE perieTk ). Moienn aToMOB U MOJIEKYJT B XIMHH.
Ipaxmuueckas wacmeo.

N3rotosnenune Mozeneit MOJIEKy U3 MOAPYUYHBIX cpeAcTB. PaboTa BooOpaskeHusl.

Cmpoenue eewyecmea. Pazmepol vacmuy. Hanouacmuuyuoi.

IIpoexmnas 3a0aua Ne 1. Kax y3HaTh mpUMepHbIE pa3Mepbl BUTAMUHHOTO JApaxe «YHIACBUTY,
«PeBuTY, YIIaKOBKH KOTOPBIX PACIIOIOKEHBI y BaC Ha CTOJaX, HE OTKPBIBast OaHOYEK.
Ilpoexmnuas 3a0aua Ne 2. Y Bac Ha cTojaX HAXOIATCS MEPHBIA IMJIMHJIP, KOJIOA C BOJAOH, BECHI
pBIYQKHOrO TuUna ¢ HabopoMm pa3HoBecoB. IIpemnoxure crnocoObl ONpeNeneHus pa3MepoB
MOJIEKY] BOJIbI (IPAKTHUECKUN U TEOPETHUECKUN).

Bonpoc: OtHocutcs 1M Mojekyla BoAbl K HaHoudacTuiam? I[loyemy BHpYyChl Ha3bIBarOT
HaHopoOoTamu?

Konnouousle cucmemul: nouea, ziuna, npupooHsvle 600bl, 6030yX OblM, MUHEPAIbl, XJ1€0,
MON0K0, macno, Kpoew...Konnouonvie u ucmunnvie pacmeopvl. ONTHUECKNE CBONCTBA!
«hdext Tungana», «IBICHUE UCKPALIMXCS cioeB». KommouaHble yaCcTULIBI U UX pa3MepBhl.
Oxcnepumenmanvuas 3aoaya Ne 1. Ha cromax: na3epHas yka3ka M Ja3epHbId (OHApUK C
KpPaCHBIM JIy4OM, JBa XUMHUYECKHUX CTaKaHa: B OJHOM 3aBapCHHBIN MAKETUK Yas, B APYTOM —
yrcras Boja. [Ipomyctute nyd nazepHoro ¢oHapuka depe3 cTakaHbl. B kakom crakane, Io-
BallleMy MHEHMIO, HaXxoAWTCi KojulouaHas cucrema? Ha uyeM ocHOBBIBaeTcs Baile
IIPEATIONIOKEHHE?

Oxcnepumenmanvras 3aoava Ne 2. Bam Beiganbsl pactBopsl arietara ceunia PO(CHz;COO), u
nonunga kamus Kl, mratuB ¢ mpoOupkamu, cnupToBas TOpenka, mpoOupkoaepkareisb. B
npobupky Hazjeire 2 mi pactBopa Kl (BeicoToil 2 cM) M 3aTeM mpuiieiite 2 M pacTBopa
Pb(CH3COO), . Obpasyercs xenTbiii ocagok. HarpeiTe mpoOUpKy 10 pacTBOPSHHS OCaJKa.
3aTem oxJiaguTe MPOOUPKY OKOJIO0 2-3 MUH M TTIOMENIAEM B COCY/I C XOJIOJHOM JISJTHON BOJIOM.
Uro Habmogaete? UTo MpOMCXOAUT TIPU BCTPSIXUBAHUU TTPOOUPKH?

HNtak, BBl TOJNBKO dYTO OOHAPYKUIW pa3IUuue MEXKIYy HWCTUHHBIMA pPAaCTBOpaAaMU H
KOJUIOMJHBIMH pacTBopaMu. B mocieqHux Bbl HAOMIOAANU  TMPOSIBICHHUE ONTUYECKUX
addexroB: «bdext Tunmans» (9kcm. 3amn. Nel) U «sIBIEHHE HCKPSIIUXCS CIOEB» (DKCIL.
3a71.Ne2).

Bomnpoc: Kak noka3aTh, 4TO MBUIBHBIA pacTBOp sBisieTcss KosutounHoi cucremoin? (Ilo
paccestHUIO CBETa B pacTBOpe -KOHyC TuHmans).

UTOo mpoOMCXOMUT €Ciau B MBUIBHBIM PacTBOp M00aBUTH mMoBapeHHYIO coub? (IIpo3paunsrii
MIPEKIE PACTBOP PE3KO MYTHEET, 00pa3yrOTCs KPYIHBIC XJIOMbsI). 3HAKOMCTBO C SIBJICHUSMU
KOAryJisiliuy U BHICAJIMBAHUS.



4.4

4.5

4.6

IIpoexmnas 3a0aua Ne 1.]IBa yueHrHKa IPUTOTOBUIM CMECH U3 PACTUTEIBHOIO Macia U BOJBIL:
n00aBUB TOJIOBUHY YaiiHOW JIOKKK Macia B 200 mur Boael. OIWH M3 HUX YTBEP)KIAeT, 4TO
IIOJIyYE€HHAsl CMECh SIBJIIETCS KOJUIOMIHBIM pacTBOpPOM, a JApyroi 3to orpuuaer. Kro mpas?
CBoif OTBET WILTIOCTPUPYHTE CHUMKaMH Ha MoounsHOM Tenedone. ([IpaBbl 06a yyeHuka. Bee
3aBUCUT OT OCOOEHHOCTEW MPUTOTOBJICHUSI cMecH. Eciau mpocTo pa3memars Macio B BOJE, TO
konyc Tunpans nHe nHaOmomaerca. Ecim ke akTHBHO B30aiThIBaTh CMECh B TEUEHHUE
HEKOTOPOr0 BPEMEHM, TO CMECh MYTHEET M B TaKOM pPacTBOpPE XOpOILIO BHJEH KOHYC
PaccestHHOTO CBETA, TO €CTh MOSBIISIOTCS MEJIKOJUCIIEPCHBIEC YaCTUIIbI KallelIeK Macia).
BbIBOJ: KOJUTOMIHBIE PAcTBOPBI MOXKHO OOHApYKUTh IO ONTHUYECKOMY TecTy «dddekr
Tunnansy, KOTOpbIi 0OHAPYKUBAETCS, €CIM KOJUIOMIHBIE YaCTUIIBI HE MPEBBIIIAIOT JAUAINa30H
HaHOPAa3MEpPOB.

Memoowvt u cpedcmea IMRUPUYLECKO20 UCCIE008AHUA .

Ha npenpiaymmx 3aHsaTHsIX BBl BBIMONHSIN 3KCIIEpUMEHTAIBHBIE U MPOEKTHBIE 3a1aun. Kak
BHI JlyMaeTe, KaKhe METO/Ibl HCCIIE0BAaHUS BbI HCIIOIb30BAIN?

1. Habnronenue. 2. Dkcniepument. 3. U3mepenue. 4. CpaBHeHHE

BcenomuuTe 3amanus, MpoOCMOTPUTE CBOU 3allUCH U MPOKOMMEHTHPYHTE UX C TOYKHU 3PEHUS
WCTIOJB30BAHHBIX METOJIOB HCCIENOBaHUSA. YeM BBl TOJNB30BAIKMCH, YTOOBI PEIIUTH
MIOCTABIICHHYIO MEePe/l BAMU MIPOOIEMY.

Ilpoexmnuas 3aoaua Ne [. Haiinure, yeMy paBHa IMJIOTHOCTh aJFOMHUHHEBON (POJILTH M MEIHOU
WM CTaJIbHOM OOJNBAHKU HEMpPaBHJIbHON (DOPMBI, KOTOpHIE JEeKaT Ha BalIuX croiax. Maer
o0CyXKIeHHE.

JIOIKHBI MPEVIOKUTh IUTAH pElIeHUs 3TOM 3aJayd, ONpEeNeUTh Kakhe HeoOXOIUMBI
M3MEpUTEIIbHBIE IPUOOPHI AJIsl PELLIEHUS 3TOH 3a4a4u.

CpaBHUTH HaliIeHHOE 3HAYEHHME IJIOTHOCTH AJTIOMMHHUS, MEAUM WM CTaIM CO CIPABOYHOM
BEJIMYMHOM.

Kak cmenenv usmenvuennocmu enuaem Ha 00uyio niouiadb CORPUKACAIOUWUXCA YACUY,.
OObeMHbIE B3pbIBBI HA MyKOMOJIBHOM 3aBOJIE, JPEBECHO-CTPYKEUHOM Npeanpustuu. [louemy
HEJIb3sl HUCMOJb30BaTh OCH3MH MJIS PO3KUIa JIPpOB. BCHOMHUTH «UTO Takoe IUIOIIAIbY,
«EMHULBI U3MEPEHUS TUTOILA.

IIpoexmnas 3adaua Ne 1.'Y Bac Ha CTONax HaxoasTcs Jnbo Kyouk PyOuka, mubo ManeHbkas
ynakoBKa caxapa-padunana. Haiinure miomaas menoro Kyoruka u o0y Imiomaab 9 mMaibix
KyOUKOB, M3 KOTOPBIX COCTOMUT OOJIbLIONW KyOMK; WJIM ILI€JIOM YHAaKOBKHM caxapa U OOIIyIo
IIOLIa/Ib BCEX KYCOUKOB caxapa B ynakoBke. CpaBHUTE 3HAUEHMs IUIOIIAU 11€T0M GUryphl U
cyMMapHo# rutommaau ee yacteit? Kakyro 3aKkOHOMEpHOCTh MBI MOXKEM HAOII0/1aTh?
Hanooovekmot u 00ycnoeneHHOCmb UX YHUKAIbHBIX CEOUCME pPe3KUM YeeaudyeHuem
n0WAOU NOBEPXHOCMU YACMUY: HAHOYACTUIIB, HAHOIUIEHKH, HAaHOBOJOKHA, HAHOTPYOKH,
HaHOIIAPUKH, CHIPUMEPHI, [IEOTUTHI, KBAHTOBBIE TOUKH.

IIpoexmnas 3a0aua Ne 2. Yxo nocst umeeT JuinHy 12-13 mm, a yactuna maraeruta Fe304 — 20
HM. YBennubTe ux B 1 Mwmmmapa pa3. C kakuMu OOBEKTaMH Bbl Temeph Oynaere ux
cpaBHuBaTh? Kakue Qusnueckue BENTUUMHBI H3MEHSIOTCS NPU HU3MEHEHHWU JIMHEHHBIX
pa3mepoB?

IIpoexmnas 3adaua Ne 3. Ckonbko juctoB Oymaru A4 Boiiaer B crakan oobemom 100 mi?
Kaxnoii rpynne BbmaHbl JucThl Oymaru A4 v XUMUYeckue cTakaHbl oobemoM 100 M.
Kaxnas rpynna uiiet oTBEeT Ha 3TOT BOIPOC.

[IpemyaraeM moMoIIb: COMHUTE JUCTHI B KOMOK. CKOJIBKO KOMKOB Oymaru BOIIUIO B OJIMH
cTakan?

Haitagure mimomane otaensHOro Jmcra A4 W 1Uiomaab NOBEPXHOCTH XMMHUYECKOTO CTaKaHa.
Haiinute cymmapHyto miomaab KOMKOB OyMaru, HaXOAsIIMXCs B CTaKkaHe?

JlenaioT BBIBOJI: OHA OKa3ajlaCh 3HAYUTEIbHO OOJIBIIE MJIOUIAAN MOBEPXHOCTH CTaKaHa.



Kakum 06pa3zoM MbI yBETHUMWIA CYMMAapHYIO TUIOIIAh TOBEpXHOCTH Oymaru? (Y MeHbIIeHuEM
o0beMa OTHOTO JINCTA)

4.7 Hanoodvekmuvl u 00ycn061eHHOCMb UX YHUKATbHBIX CGOUCHE PE3KUM yeeaudeHuem
naowa0u NO6EPXHOCMU Yacmuy: HAHOYACTHUIIbI, HAHOIUICHKH, HAHOBOJOKHA, HaHOTPYOKH,
HAHOIIAPHKH, ICHIPUMEPBI, IEOJIUTHI, KBAHTOBBIE TOYKH.

Ilpoexmnas 3adauwa Ne 4. Halimure 1uiomanbs CBOCH 4YeperHOW KOPOOKHM M CPaBHHUTE €€ C
IUIOIIAIbI0 TIOBEPXHOCTH OOJBINUX IMOJYIIApUil M YepermHol KOpoOku, eciau S(kopa 0.1m.) =
2500 cM? . S(u.x)=4xr*/2, rae r=C/2x.

OOwbsicHenue:  Oonplnas — miom@nb  OONBIIMX  MONYHMIAPHA  OOBICHAETCS  HAIWYHEM
MHOTOYHCIICHHBIX CKJIAJIOK.

Okcnepumenmanvhas 3adava. Ha cronax HaxoOsATCs — CTalbHAas KHOIKA, XKEJIE3HBIA TBO3/b,
KyCOUYEK MEJHON IPOBOJIOKH, MEIHAs CKpernKa, TpaHyjbl aJIOMHHHMS W I[MHKA, IITaTUB C
npobupkamu, coisiHast kucaora. [lomectuTe npemioKeHHbIe Tella Ha THO TPOOUPOK U J00aBbTe
3aTeM COJISTHYIO KUCIIOTY (BBICOTa CTOJIOA )KUJIKOCTH MpUMepHO 1,5¢m).

Onumwmre, 9T0 BB HAOIOIaeTe B KAXKI0M U3 TIPOOHUPOK.

3HAKOMCTBO C 3JIEKTPOXMMHUYECKHUM PSIOM HANPsHXKEHUN METaJUIoB.

Haspanne o0bekTa Ha3Banue meranna, | Uto Habmomgaem JleBee wnm mpasee
u3 KOTOpOTO oTHOcuTensHO Hy B
cesaH OOBEKT II/XUM Py

BriBOA: C KHCIIOTON B3aUMOJIEUCTBYIOT METAJIBL: ..........
C KUCJIOTOM HE B3aUMOJICUCTBYIOT METAJUIBL: ........
- 3aganue no yueOHnky M.A. AXMeToBa: 03HaAKOMBTEChH C TEKCTOM Ha ¢. 13.
- C KaKuM BBl CTOJKHYIUCH IpOTHBOpeurieM? Menpb U cepedpo B HAHOCOCTOSIHUSIX CITOCOOHBI
B3aMMOJICHCTBOBATh C KHCIOTAMU. Y BEJIMYCHHE TUIONIAIU TOBEPXHOCTH PEArHPYIOIINX YaCTHI]
BIIUSIET HE TOJIBKO Ha CKOPOCTh PEakiuu (0ObEMHBIE B3PHIBBI), HO M Ha XapakTep XUMHUYECKUX
CBOMCTB.
[TpoekT «B mouckax KOJJIOUIHBIX PACTBOPOB»
5. XuMmmus Ha cTpake 310POBbSI.

5.1 Hoo. Boszonka iioda. Hoo uz anmexu.
Ilpakmuueckas yacme.
H3roroBneHre MoAeU MOJIEKYIIBI oAa. DJeKTpoHHas, rpadudeckas Gpopmyna ioga
[Tpoekt «OOHapyx)eHHE KpaxMaia B TPOIYKTAX TTUTAHHS.

5.2 «Mapeanyoska». llepmanzanam xanus. MapraHel U €ro CTeTIEHU OKUCIICHUS
Ilpakmuueckas yacme.
Omnpenenenre MacCoBOM JOJTM KUCIOPOa B MOJIEKYJIe IEpMaHTaHaTa Kausl.
Pacder OTHOCUTEIIBHOM ITOTHOCTH KUCIIOPO/Ia IO BO3IYXY.
Co6opka npubdopa JIst MOIYIeHUS KHCIOPOIa METO/IOM BBITECHEHHS BO3/AyXa.
DKcTepuMeHT: cOopka mprubopa JIIs Pa3IoKEeHHs IIepMaHTaHaTa Kainus. KadecTBeHHAs peakius
Ha KUCJIOPO/I.
[[BeTHBIC peaKIMU C TIEpPMaHTaHATOM Kauus (Hamp., MepMaHTaHAT KaIus U CYJIb(UT HATPHS,
zp.)

5.3 Ilepexuco so0opooa. Ceoiicmea u npumenenue nepoxkcuoa 600opooa. CteneHb OKUCICHUS

KHCIIOpO/ia B MOJIEKYJIe TIEPOKCH Ia BOJOPOA.

Peakiust pa3ioxxeHus mepokcuaa Bogopoa. Kak mpoBecTH 3KCIIepUMEHT.
Karanmzatopel. Oxcup wmapranma (IV), d¢epmeHnT kartamaza — KaTaiu3aTopbl peaklud
Pa3oKECHHUS.
Ilpakmuueckas uacmeo.
Oxkcua mapranna (1V): Hanrcats GopMyy BelecTBa U OMPEACIUTh CTEIICHb OKUCIICHHUS.



Tpu npoOUpPKH, B KAXKI0M HAXOIUTCS HECKOIBKO MJI allTEUYHOM NIepeKucu Bojopoaa. Bo Bropyro
U TPEThIO MPOOUPKH MTOMECTUTE COOTBETCTBEHHO OKcu Maprania (V) (Ha KOHYMKe IImaTess)
U CBEXKEHATEPTHIN KapTodenb (Ha KOHYMKE IIIaTeNs).

Howmep npobupku Uto nobapwmim Yro Habmogaem

Hamucats ypaBHeHHE peakiinui ¢ 0003HAUCHUSIMU YCIOBHIA €€ TIPOTCKAHUSI.
[Tpoucxoaut 1 peakuus B nepBoii npodupke? Ilpeanoxure npudbop A moaydeHus: BoAopoaa
IIPU pa3I0KEHUH IIEPOKCUIA BOAOPOA.

5.4 Auyemuncanuyunosan kucioma. Ackopounoeas kucaoma. KucinotHocts cpenbl. pH —

WHMKATOPBI CBOUMU PYKaMHU.
IIpaxmuueckas wacmeo.
Onwucanue ¢GU3NIECKUX CBOKCTB. [IpUTOTOBIEHHE PAacTBOPOB aIeTUJICATMIAIIOBON |
ackopOuHOBOM KucioT. JlelicTBue nHANMKaTOpoB ((heHondranenHa, TaKkMyca U METUIOPAHKa)
Ha X PacTBOPBIL.

VHAMKATOPBI AneruicanuiioBasl Kuciora | ACKopOMHOBAasi KUCJIOTa

®denondranenn

Jlakmyc

METHIIOPAHK

[TpuroroBneHue orBapa KpacHoil kamyctbl. HaOmtoneHne u3MeHeHus 1[BeTa OTBapa B Pa3HbIX
pacTtBopax (yKCycHas, JTUMOHHAs, aCKOPOMHOBas KHUCIIOTHI, TOBapeHHasi COJib, ra3WpOBaHHAs
BO/1a, HAIIATBIPHBIN CHIUPT, MUIIEBAs COAA, PACTBOP MbUIA U CTUPAIBHOIO MOPOILIKA).
BzaumopeiictBue ackopOMHOBOM KHUCIOTHI ¢ HoaoM. Bompoc: ans kakux 1eneil MOXKHO
WCIIOJIB30BaTh ATy peaknuio? (i oOHApyXKEeHUs aCKOPOMHOBOW KHCIOTHI B TMPOJYKTax
TIATAHUS ).

1 peareHT | 2 peareHT Uto HaOr0/12€M TIPU MX B3aUMOJCHCTBUN

acKOpOMHOBas non

KHCJIOTa

dusnyeckue Pu3nyYecKue CBOMCTBA:

CBOMCTBA: | .eeee....

5.5 «3enenka» wnu oOpunnuanmossiii 3enenstit. 1{BeT MOPOMKOOOpPa3HOTO  OPUILTHAHTOBOTO
3eneHoro. [IpakTuueckoe 3HaU€HHUE U TTOTyUYCHUE.
IIpaxmuueckas wacmeo.
dusnyeckne CBOMCTBA OPUITHAHTOBOTO 3€JICHOTO
Kak nokazare MOIIMHHOCTH OpWITMAHTOBOTO 3eieHoro. [IpoBeneHue mocien0BaTEIbHBIX
peaknuii B OJTHOW TPOOMpPKE ¢ OpUIUTMAHTOBBIM 3€JIEHBIM: BHadajle B MPOOWPKY JT00ABUTH
KOHIIEHTPUPOBAHHON COJSHOM KHCIOTHI, a 3areM pacTtBopa mmenoun NaOH. Odopmnenue
paboThl TO CBOEMY YCMOTPEHHIO. 3aTeM OOCyIWUTh: Kak 3a(UKCHPOBAIA PE3YIbTaThI
JKCIEepUMEHTa (M3MEHEHUE 1[BETA, BBINAJCHUE 0CAJIKA).
[TpoekT «MOXHO JIM MCIOJIB30BaTh OPUIJUTMAHTOBBIA 3€JICHBINH KaK MHIUKATOP KHUCIOTHOCTH
CpelbI»

5.6 «Mbvtno uyoecroey: X03MCTBEHHOE U TYAJICTHOE, XKHUJIKOE U TBEPJIOE.

Ilpakmuyeckas yacmeo.

JleficTBre TaKMyca Ha pacTBOP MbIJIA, PACTBOP CTUPAIBHOTO TIOPOIIKA

(1oKa3aTeTBCTBO IIETOYHOTO XapaKTepa MOIOIIMX cpencTB). V3ydueHue 3TUKETOK TBEPIOTO U
KHUIKOTO MbUIAa (pa3inyMe B XHMMHYECKOM cocTaBe). PacTBopeHHMe MbLIa B KECTKOW U
TUCTULTUPOBaHHOM Boae. Dddext Tunmamns.

[IpoekT «Mpbl1oBapeHHE»



6. Xumusa nmuum

6.1 Caxap, kpaxman, yennio103a — pOOCMEEHHUKU 2TIOKO3bL.
Uro Ttakoe amaber. [NMKeMHUYECKHMI HMHIEKC NPOAYKTOB IHUTAHHS. XHUMHYECKHUE
MO/CJIACTUTENU U UX KOBAPCTBO.
Ipaxmuueckas wacmeo.
Onpenenenre NPOAYKTOB C BBICOKUM TNTIMKEMUYECKUM UHACKCOM (paboTa ¢ Taliuiei).
OmnpenernsieMm MOACTACTHTENN: acmapTam, copour .... (Pabora ¢ aTukeTkamu.
OmnpIT: B3aMOJIEICTBIE ITIOKO3bI ¢ THIpoKcuioM Meau (1), cBexenpuroToBIEHHBIM.
HccnenoBanre U3MEHEHUS COJICPKAHUS TIIFOKO3bI B KPOBH TOCTIe  cOalaHCUPOBAHHOTO obena
U nocye ynorpebnenus ¢actdyaa: KUPUEIIKOB, YUIICOB, CIaJKUX Ta3UPOBAHHBIX HAIIUTKOB.

6.2 Antomunuii: eenuxkuit u yyucacuwvui. llodemy He cIeIyeT MOJIB30BAThCS ATFOMUHHEBON

nocynoi? ConepHuk Kanbiusa. Octeornopos. Metauibl KOHCEPBHON OaHKH.

Ipakxmuueckas paboma.

CpoiicTBa amOMHHMS W OO0JacTH NPUMEHEHHUS QIIOMHHHMS Ha OCHOBAaHHUM €ro CBOMCTB

(noBropenue). CoctaBUTh TabIUILY, KJIacTEp WK CXEMY.

[IpoBeneHne XUMUYECKHX PEAKIIMH, XapaKTepu3yomux aM(poTepHble CBOWCTBA COCAMHEHUN

QATIOMUHHSL.

OmnbIT 1. ATIOMUHUI U COJSTHAsE KUCIIOTA.

OmnpIT 2. X70pua adlOMUHUS U TUAPOKCU HATPUS

OmnbiT 3. ['MapOKCU] AIFOMUHUSA U COJISIHAS] KUCTIOTa

OmnpiT 4. ['MIPOKCU AIIOMUHUS U THAPOKCU]T HATPHS

Haszeanue onbita Uro nHabmrogaem YpaBHEHHE XMMUYECKON PEAKIIUU

BeiBO#: .........l
[Tpoekt «Ee BennuecTBO — KOHCEpBHAs 0aHKA: HKCIIEPUMEHTAIbHOE ONPEeICHUE METATIIOBY.
6.3 Ykcycnasa xucnoma. CTONOBBI YKCYC, YKCYCHasl 9CCEHLUs, JIeAssHas YKCYCHasl KHCIOTa: B

yeM paszHuna. CBolicTBa YKCYCHOM KHCIOTBI U ee npuMmeHeHue. Dusmonormyeckoe
BO3JEHCTBUE KUCIIOTHI.
Ipaxmuueckas paboma.
CocraBieHne MOHATUHHONW CXEMBI: «UTO s 3HAI0 00 YKCYCHOW KUCIIOTe»  (MHAWBUIYaJbHO,
1100 B TpymnIe).
PacueT KOHLIEHTpAIMM KUCIIOTHI IIpU €€ pa30aBiIeHUN.
KucnotrHoOCTs pacTBOPOB MUIIEBOM COJBI U YKCYCHON KHUCIIOTBI.
l"amenvie nuIEeBON COABI YKCYCHOM KUCIOTOM: IPU3HAKU XUMUYECKOU
peakuuu (BbIIEIEHUE Ta3a, pe3Koe yBelnyeHHe oObeMa peakuoHHON cmecH). IloBTOpHUTH
pEaKIMIo TalleHUs COJbl C UCIOJIb30BaHUEM HHJIMKaTopa (Hamp., OTBapa KpPacHOKOYaHHOM
KarmycTsl). [lst yero Heo6xoquMMO OBLIIO TPUMEHEHNE UHAUKaTopa?

OOpatuTh BHUMaHUE, YTO BBIJCICHHE T'a3a YaCTO COMPOBOXKIACTCS

yBeJIMYEHUEM 00beMa peakIMoHHON cmecu. Kakue Mepbl IpeocTOpoKHOCTH

HYXXHO COOJIIOJaTh MPU MPOBEIEHUH TaKUX PEaKIIMi?

6.4 «Conenasn nawa xcusnvy (TOBapeHHAs COJIb, TOTAII, TIyTaMaT HATPHA....... riayoepoBa

COJIb, MEJTHBIM KYTIOPOC...... )
[MumeBas coma, MUThEeBas coAa, KaJdbIMHUPOBAHHAs CO/a, KayCTUYECKas COJa: OJUHAKOBBIC
WM pa3Hble BellecTBa. KauecTBEHHbIE peakiuy B XUMHUH.
Ipakmuueckas paboma
Onpenenurts: Kakoe M3 BEIIECTB (TMILEBas COJAA, KAyCTHUYECKas COJA, KaJIbLMHUPOBAaHHAs
COJia) SABJSAIOTCA COJSIMM YTOJIBHON KUCIIOTBHI.
OmpiT 1. JleiicTBUE MHAUKATOPAMHU.
OmnpiT 2. JleiicTBHE HA paCTBOPHI MUIIEBOM W KAYCTUYECKOM COJIbI YKCYCHOW KUCIIOTBI

‘ HazBanue ombiTa ‘ Yro HabiromgaeM ‘ BriBon




| | |

BruBox: ..........

[IpoBeneHMe OMBITOB MOJATBEPAKAACT, YTO MUIIEBAS COAQ, KAIBIIMHUPOBAHHAS COJla — 3TO COJIU
c1aboi yroJbHOM KUCIIOTHI, @ KayCTUYECKas coJla — paCTBOPUMOE OCHOBAHME.

OOcynuTh, KaK JOKa3aTh OMBITHBIM ITYyTEM, YTO MUIIEBasi CO/IA SABJISICTCS KUCIION COJIBIO.

6.5 Bpeo numpamos: mugh unu npaeda. Ilonb3a HUTPATOB: BaKHEUIIME MHUHEPATIbHBIC

yIoOpeHust Kak UCTOYHUK a30Ta. KpyroBopot azora. [ToueMy BeHeprHa MYXOJIOBKA MOEIAET
HAaCcEeKOMBIX (TaK OHa BOCIIOJIHSIET HEAOCTATOK a30Ta B OOJOTHUCTBIX MecTax). Hutparbl B
KauecTBe IHUILIEBBIX KOHCEpBAHTOB. Kakue mnpeBpalieHusi MPOUCXOASIT C HHUTpaTaMu B
OpraHu3Me YejoBeKa. A30T U €ro CTENCHU OKUCIICHUS.

Ilpakmuueckas yacme.

Onpenenenre MacCOBOM JIOJIM a30Ta B KAJIMHHON, HATPUEBOM M1 aMMOHMITHOM cenuTpe. BoiBo:
KakKoe 13 HUX 0oJjiee [IEHHOE a30THOE yI0OpeHHE.

[IpoekTt «BausiHIE a30THBIX yIOOPEHHI Ha POCT CasKeHIIEB (hacoIn.

7. PadoTra Haa npoekTaMu — S 4

1.
2.
3.

Oran BIOOpa TEMbI, TOCTAHOBKY IIEJIH, 33]]a4 UCCIICTOBAHMUS .
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Oran oopmileHus, IPeACTaBIeHUs (3AIMUTHI) IPOYKTa MPOSKTHONH pabOThHI
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