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cpennsis obmeobpasopareanLHan WIKOMA ceda Buxmypsuno
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IMosicunTenbHas 3amucKa

PaGovas mporpamma xpysicxa CCTCCTBCHHOHAYYHOU HAIPABICHHOCTH «XHMHS BOKDYT
Hac» (mamee mporpamma) B pamkax «Touku POCTa» COCTABIEHA B COOTBETCTBHH C
JEUCTBYIOIMUM 3aKOHOMATENbCTBOM Poccuiickoi ODeneparum B o6nacTd o6pasoBaHuUs
Ha OCHOBaHUH HOPMATUBHO-TIPABOBBIX TOKYMEHTOB:
®enepanbroro 3akoxa P® ot 29.12.2012 Ne 273-®3 «06 obpasoBanuu B Poccuiickoit
Denepanmny;
QenepambHoro 3akoHa ot 24.07.1998Nel24-®3 «O6 OCHOBHEIX rapaHTusaX mpaB
pebéuka B PDy;
Pacnopsxenus [Tpasutenscrsa Poccuiickoit ®enepauuu ot 29Mas 2015t. Ne996-p
«CTparterust pasBUTHS BOCIHTaHHS B PoccHitckoif Denepanuu Ha mepuon go 2025
rojiay;
ITpukasa MunucTepeTBa Tpyia M CONUATBHON 3aITHTEL Poccuiickoit Deneparuu
or 05.05.2018roma Ne298  «O6 yTBep«IeHHHU IPOQECcCHOHAIEHO TOCCTaHAapTa
«Ilenaror mononHuTeEHOTO 06pa3OBaHuUs HeTel U B3DOCIIBIX »;
IIpukasa Munucrepcrsa mpocsermenus Poccuiickoit @enepanun ot 09.11.2018 No 196
«O6 yrteepxmenun Ilopsmka opraHuzaudd w OCYIIECTBIIEHHUS 00pa3oBaTeIbHON
ACATCIBHOCTH T10 IOTIOJHHTEIBHBIM 00Ie00pa3oBaTeIEHBIM [IPOrPAMMAaM;
TlocraroBnenns ['MaBHOrO rOCYNapCTBEHHOTO caHMTapHOro Bpada PO 04.07.2014 Ne
41«06 ytBepxmenun CanlluH 2.4.4.3172-14 «CaHUTapHO-3TTHIEMHOJIOTHYECKIX
TpeOOBaHMM K YCTPOMCIBY, CONEPNAHMIO U  OPraHH3ALUH pexxuMa  paboThl
00pa3oBaTeIbHbIX OPraHU3aIMi 10TIOTHATEIBHOTO 00pa3oBaHus AeTEH);
IIpuponooxpannoro HopmatusHOTO mokymenta ITHJI @ 12.13.1-03 Mertomuueckue
pexoMennanuu. Texnuka 6e3omacHOCTH mpy paboTe B aHATHTHUECKHX nabopaTopusIx
(obmue monoxenws);

Januasg mporpamMma SBISIETCS POTPAMMOi OOINEHHTENIEKTYallbHOM  HANpaBJIEHHOCTH.
IIporpamma mocrpoeHa Ha CIeayIOMuUX IPHHIHIAX:
- IIpunyun Hayunocmu(3HaHUs OCHOBAHBI HA 06BEKTHBHEIX HayJHBIX (paKTax).
- Ipunyun nocnedosamenvrocmu u cucmemamuyunocmu (06ydenue ot IIPOCTOTO K CIIOKHOMY,KOT
HE3HAHHUS K 3HAHHIO; OT HEYMEHUS K YMEHHION).
- IIpunyun HazassOHocmu (OCYIIECTBIEHUE CBSI3H MEKIY KOHKPETHBIM M abCcTpakTHBIM).
- lpunyun ocmvicnennocmu (IEPEHOC UMEIOIIMXCS 3HAHUI B HOBYIO CUTYAITHIO).
- Ipunyun cosnamensnocmu axmugrnocmu (mpuMeHeHue 3HAHUA Ha IpaKTHKe).

AKTYyaJIbHOCTB IPOrpamMMbl 00YCIIOBIIEHA TEM, YTO B Y4eGHOM IUTaHE TPEIMETY
«XVMHS» OTBEAEHO BCEro IO 2 yaca B HENENO (8 m 9 xmaccel), 94TO HaeT BO3MOMKHOCTH
C)OpPMHPOBATE y yUaIIEXCs UL Ga3oBEIE 3HAHUSA 10 MPEIMETY. B Toxe BpeMms Bo3pact 8 u 9-
r0 KJacCoB SBIACTCS B&XKHBIM JUIS TPOMECCHOHAILHOIO CAMOOMIPENEICHHS IIKOJIHHUKOB.
BosmoxHo, uT0 npocHyBmuEics HETEpPEC K XUMUH MOXKET NIEPEPACTH B GYIyILYIO IIPOhecCHo.

AKTyalbHOCTh TAaHHON NPOrPaMMEI COCTOMT M B TOM, YTO OHA HE TOJBKO IaeT
BOCTIUTAHHKKAM NPAKTHYCCKHE YMEHHS ¥ HaBBIKH, (DOPMUPYET HAYAIBHBIM OIBIT TBOPYECKOMH
ACATENIBHOCTH, HO ¥ Pa3BHBACT HHTEPEC OOYYArOIMErocs K SKCIEPHMEHTY, HAYYHOMY IOHCKY,
CIIOCOOCTBYET CaMOOIpEEICHHIO yUaluXCcsl, OCO3HAaHHOMY BEIOOpY mpodecchy. Yuarmmuecs
CMOr'yT Ha IIPaKTHKE WCIIOJIb30BATh CBOK 3HAHUS Ha YPOKaX XUMUHU U B OBITY.

Ilenarorngeckas me/eco00pPa3HOCT 3AKIHYAETCH B TOM, 9TO 6a30BEIA Kype MKOIBHOI
IIpOrpaMMEl  IIpeayCMaTpUBaeT MpakTHYeckue paboThl, HO MX SBHO HEIOCTATOYHO, YTOOBI
3aMHTEPECOBaTh YYalUXCSd B CAMOCTOSTENHHOM IPHOOPETEHHH TEOPETUYECKHX 3HAHUM H
NPaKTHISCKHX YMOHHH, H HaBbikoB. JImi 3Toro B kypc «lICcpBRIC maru B XWMHN» BIJIFOUCHBI
HaHGOJIée APKHE, HarimdoHbIe, HWHTPHUIYIOIIHE SKCIICPHMEHTHI, crocobOHEIe YBJIEYb H
3aUHTEPECOBATh YHaITUXCs NPAKTHYECKON HAYKOH XUMHUEH,

B pamkax manuomansHOro npoekra «OOpa3oBaHHE» CO3NAHHE IEHTPA ECTECTBEHHO-HAYYHO
HanpaBaeHHOCTH «Toyka pocTay» IO3BONMIO BHEAPUTH B IPOrpamMmy IH(POBYIO 1a60paTopHIo
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1 Ka9eCTBCHHO M3MEHUTB IIPOIIECC 00YIEHHUS X UMUH,

Konuuectrennrie SKCIIEPUMEHTB!  I[I03BOJIAT  IIONYHATh JOCTOBEPHYIO HHPOPMAIHUIO 0O
[POTCKAHUU TEX HIIM HHBIX XHMHYECKHX Tponeccax, o ceofietoay pemeers. Ha ocrnose
HOJIyY€HHBIX OKCIIEPUMEHTANBHBIX HAHHBIX o0yJaeMele CMOTYT CaMOCTOATEJILHO JIeNaTh
BBIBOZBI, 0000IIaTh pes3yIbTaThl, BHISBIIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyzeT
CIIOCOOCTBOBATE MOBBINICHUIO MOTHBALIUH 00yYeHHUS NIKOIBHUKOB.,

Iese nporpamMmer:

DopMHEPOBaHKE y yUaImuxes Hay9HBIX NPEACTABICHUN O XUMUHU B IIOBCEIHEBHON KUZHH
HEIIOBEKAa dYepe3 NpOOYKIEHWE HHTepeca M pa3BHTHE Ipo(ECCHOHANBHEIX CKIOHHOCTEH K
MPEAMETY XHUMHS.

Zapaumn:

ObpazoBarennHbie:

Pacimuputs kpyrosop yuarmmxcest 0 Mupe BemecTs;
Hcnonb3oBath TeopeTHYECKHE 3HAHMAS 10 XHMUH HA NpaKTHKE;
® OGyunuTs TeXHHEKE 6E30MACHOCTH MPH BBITOTHEHHH XHMHYECKUX peaxIImit;
* CdopmupoBaTs HABBIKH BBIIOMHEHHS IIPOEKTOB C HCMOTB30BanHeM UKT
4 mEGPOBOTO 060PYIOBAHHSL;
® BEIIBUTE TBOPYECKH OMAPEHHEIX OOYUAIOMMXCS M IIOMOYD UM IPOSIBUTH cebsl.
PassuBaromue:
* Cnoco6CcTBOBATE PA3BUTHIO TBOPYECKHX CIIOCOBHOCTEH oOyJarommxcs;
e ®opmuposars UK T-kOMIETEHTHOCTH;
BocnurareabHbie:
* Bocmurath caMoCTOSTEIEHOCTS IPH BEITIONHEHUH PaGoTHL;
° BocmuTars 4yBCTBO B3aHMOIOMOIIH, KOJIIEKTHBH3MA, YMEHHE pabortath
B KOMaH[Ie; BOCIIUTATH YyBCTBO JINIHON OTBETCTBEHHOCTH.
Cesisb cofep:kaHmsl IPOrpaMMBbl BHEYPOUHON A€ATEILHOCTH ¢ y4eOHbIMHI
npeaMeTaMHu: _

Kypc BHeypoumO# nesTenbHOCTH HIEHHO W CONEPIKATENHHO CBA3aH ¢ OA30BBIM KypcoMm
XUMHH H TO3BOIACT MOICPKHBATE B3aUMOCBS3M TEOPHH H IPAKTHKH, HOPMHUpPYET yCTOHUHBYIO
NOTPEOHOCTE [IPUMEHSTE IOJIyYEHHBIE 3HAHUS 1 HABBIKH B TIOBCEIHEBHOM IKH3HH.

IIporpamma mocTpoeHa Ha OCHOBE MeEKNpPEIMETHOH HHTErpal|H C (hu3uKOH, MaTeMaTHKOIH,
OHOTIOrHel B IPYTHMH €CTECTBEHHO-HAYUHBIMHU TIPEIMETAMIL.
OcobernnocTH peau3anun : |
NporpaMMblI:

Bospact obyuaromuxest:

IIporpaMma OpHEHTHPOBAHA HAa BOCIHTAHHHUKOB B Boszpacte 13-15mer 6e3 crmenmansHOU
[OJTOTOBKH.
DopmbI 3aHATHIL:

B obpasoBaTenbrOM Mporiecce HCIOIB3YIOTCS pa3IHIHbIE (JOPMEI IPOBEICHHS 3AHSTHS

® Oecenpl;

e JIEKIIHH;

° CEeMHHAapEL,
]

MPaKTUIECKOE 3aHSITHE;
XUMHAYECKHN 3KCTIEPUMEHT;
paboTa Ha KOMIIBIOTEDE;
3KCKYPCHH;

BBIITOJIHEHUE U 3aIIUTA TPOEKTOB.



Pexum nposexenns: 34 gaca B rox - 1 pa3 B HeIIe0. Bee 3aHATHS [0 BHEYPOUHOI NesSTeNbHOCTH
MPOBOZATCSA IIOCTE BCEX YPOKOB OCHOBHOTO DACIIHCAHHS, MPONODKHTENBHOCTE COOTBETCTBYET
pexomeHanuam CanlluH, 1. e. 40 MuHYT.

Mecro npoBenennst: 3ansTus mposoasites B «Touke poctay MBOY COIII cena Buxmypauno.
3noposrecOeperarommas Opranu3arms 06pazoBaATETEHOTO Ipolecca IpeanoaraeT UCloIb30BaHHe
hopm # METONIOB 00YUEHNS, aleKBATHEIX BO3PACTHEIM BOIMOKHOCTSM IIKOJThHHKA: HpPaKTHIECKHE
paboTEI, SKCIIEPUMEHTHI U Gece bl

Bujer pesrensHoCTH: IpeTycMOTpEHEL TeopetHdeckue(204.) u npaktuyeckue 3ausaTus (144.).

IL1apupyemMble  pe3yibLTATBI  OCBOEHHS 00Y92AI0MAMHUCH __ OPOrPaMMbl __BHEYDPOYHOIH
AeATEJIbHOCTH

JInuHOCTHBIE PE3yILTATHI:

- OCO3HaBaTh CTMHCTBO U LEJIOCTHOCTE OKPYIKAIOIIEr0 MUPa, BO3MOXKHOCTH €r0 O3HABAEMOCTH
¥ 00BACHAMOCTH Ha OCHOBE [OCTUKEHHUI HAYKH;
- TIOCTCICHHO BBICTPaHBATh COOCTBEHHOE IIIOCTHOE MHPOBO33PEHME: OCO3HABATE noTpebHOCTh
1 TOTOBHOCTL K CamM000pa3s0BaHHIO, B TOM YHCIIE ¥ B PaMKax CaMOCTOSTENLHON MesTeIbHOCTH
BHE IIKOJIBL,
- OLCHUBATH KU3HCHHBIC CUTYallMH C TOUKH 3peHust 6e30MacHOro 06pasa JKU3HH M COXPaHEHHS
3M0POBbST;
- OLICHUBATDH SKOJOTHYCCKHI PHCK B3aMMOOTHONIECHH YeI0BEKa M IIPHPOIBL.
- DOpMHPOBATH 3KOJOTHYECKOE MBINLIEHHE: YMEHHE ONEHHBATH CBOIO JESTENBHOCT: W
TNIOCTYNKH APYTHX IIIOIEH C TOYKH 3PEHUs COXPAHEHHS OKPYXAIOWeld Cpebl - rapanTa KH3HH |
Onaromormyuns ymozel Ha 3emie. '
MeranpenvernbiMu  pesynbTaTaMy H3ydeHHs Kypca«XUMES BOKPYT HACH SBIAETCS topmupoBanue
YHUBEpCaIbHBIX y4eOHbIX nedicteuit (VY I).
Peryastusunie YYJI:
- CaMOCTOATEIBHO OOHApYKUBATh U (OPMYIHPOBATE yIeOHYH0 IPOOIIeMy, OIPeNeIsITh Leib
yueOHOM! IesTenbHOCTH; , i}
- BBIJIBHTaTh BEPCHH PELICHUS IPOOJIEMBI, 0CO3HABATH KOHEUHEIN Pe3yNIbTaT, BEIOHPATh U3
IPEUTOKEHHBIX H HCKATh CAMOCTOSTENIFHO CPEICTBA JOCTHIKEHHUS TIEIIH;
- OCYIIECTBIATE LETIEMoIaraHue, BKIoYas IOCTAaHOBKY HOBBIX IIENel, peobpa3oBaHue
NPaKTHYECKOM 3a/1a4M B [I03HABATEBHYIO;
- COCTABIATS (MHAMBUAYAIBHO WM B IDYIIIIE) IUIAH PELIEHHs [POGIIEMBI;
- paboTas 1O ITaHy, CBEpPSTh CBOM MNEHCTBHS C LENbI0 M, IPH HEOOXOIUMOCTH,
HCIPaBIATh OIIUOKH CaMOCTOSTENLHO;
- YYHTBIBaTb Pa3sHBIC MHEHHS M CTPEMMTECS K KOOPIHHAIMH PAa3/IHUHBIX [TO3UIHH
B COTPYAHHYICCTBE;

B THAJIOTE C YYUTENIEM COBEPINEHCTBOBATh CAMOCTOSTENHHO BEIPAOOTAHHBIE KPUTEPHHU OLEHKH
IoznaBaTennubie YV]I:
- AHAJIM3HPOBATh, CPABHUBATH, KNacCubHUIIUPOBATh U 0000IaTh GakThl U SBIEHUS.- BHIIBIATH
MPUYHHEI U CIIECTBUS IPOCTHIX SBICHUH.
- OCYNIECTBISTH CpPABHEHVE, KJIaCCH(HKAIHIO, CAMOCTOSATENBHO BRIOHPAsS OCHOBAHHS U
KPUTEPHUH [ YKa3aHHBIX JTOTUYECKHUX OTepaluii;
- CTPOHTH JIOTHYECKOE PacCyXIeHHe, BKIIIOYAIOIIee YCTAHOBICHNE IPUIHHHO-CIIEACTBEHHBIX |
CBsI3€H.
- €03/1aBaTh CXEMATHYECKHUE MOJIEIIH C BBIICICHHEM CYINECTBEHHBIX XapaKTEPUCTHK 00BEKTA.
- COCTaBJSATH TE3UCHI, PA3IMYHEIE BUIBI IIAHOB (IPOCTHIX, CIOKHBIX U T.IL.).
- Ipeo0pa3oBLIBATE HHPOPMAIUIO U3 OIHOTO BHIA B APYTroi (TabIMIly B TEKCT H IIp.).
- VMEeTE OMPENEsITh BOIMOYMKHEIE HCTOUHWKHE HEeOOXOHUMEIX CBeTeHuId, ONPOHUZBOAHTE IIQHCK
uH(OpManuy, aHATU3UPOBATE ¥ OIIEHUBATE €€ T0CTOBEPHOCT.
- 0000maTk MOHATAS -OCYINECTBIIATE IOTHIECKYIO ONEPAIlHIO IIePeXo1a OT HOHATHH C MEHBIIHM
00BEMOM MOHATUAM ¢ OOJIBIIAM 00BEMOM; -
- CTPOHMTB JIOTHYECKHE pacCy KICHUs, BKIIOYAONIIE YCTAHOBIEHUE TPUIHHHO-CIIEICTBEHHBIX
CBSI3€HA.



- OOBACHATE SBIICHHUS, TPOLECCH, CBA3H H OTHOIICHHS, BBIABIAEMEIE B XOJE HCCIEIOBAHHS,
OCYIIECTBIATH BBIOOp Hambosee 3h(PEeKTHBHBIX CIOCOGOB PEIIeHUs 3a[a4y B 3aBHCHMOCTH OT
KOHKPETHBIX YCIIOBHH.

KommyHnukatususie VY]I:

- YMETb (QOPMYNHpPOBAaTE COGCTBEHHOE MHEHME W NO3UIHIO, apryMEHTHPOBATh €€ U

KOOPAHHHMPOBATE €€ C IO3ULUH MAPTHEPOB B COTPYAHUYECTBE IIPH BEIPAOOTKE OOIIEro permeH s
B COBMECTHOMH NeSITeTbHOCTH;

- OTOOpakaTh B peuM COJEPKAHHE COBEPIIAEMBIX ACHCTBHH, Kak B bopme
TPOMKO# CONMATU3UPOBAHHOM Peun, Tak U B (hopme BHYTPEHHEH pedn;
- YMETh apryMEHTHPOBATh CBOIO TOUKY 3PEHHS;
- YMETb OCYIIECTBIIATE B3AUMHBIH KOHTPOJIb 1 OKa3bIBATh B COTPYIHUYECTBE HEOOXOMUMYIO
B3aUMOTIOMOITIb;
- YMETb paboTarh B TpYIIle-yCTAHABIMBATL PA6OUNe OTHOMIEHHUS, 5(Q(}EXTUBHO COTPYIHHYATE
¥ CTIOCOOCTBOBATH MPOJYKTUBHON KOOTIEPAITHH.
IIpeameTHBIME pe3yabTaTaMu H3yH9eHNS IPSIMETA SBISIOTCS CIIEYIOIINAE YMEHUS:
- OCO3HAHKE POJIM BEINECTE;
- OIIPENEIIATE POJb PA3IMYHAIX BEIIECTB B IPUPOJIE U TEXHUKE,
- O0BACHATH POJIb BEMIECTB B UX KPYrOBOPOTE;
- PacCMOTpEHHE XUMHUYECKHX TIPOIECCOB;
= HCIMOJIb30BATh3HAHUAXUMUUIIPHCOO IO I HUUIIPABUITMCIIONE30BaH U0 BITOBBIXX MMHIECKIAX
IPENapaToB; :
—pas3NIn4aTh ONacHbIe U O€30IIaCHBIE BEINECTRA;
- IPUBOJIUTE [IPUMEPBI XUMHAYECKUX IIPOIIECCOB B IIPHPOJIE;
- HaXOIUTh YECPTHI, CBUICTENbCTBYIONHE 00 OOIMX MPH3HAKAX XUMHIECKUX IIPOIECCOB B HX
pasIMYmsX;
- UCTIO/Ib30BaHHUE XMMHYECKUX 3HAHUY B OBITY;
- O0BSACHATE 3HAUCHHE BEIIECTB B XKU3HH U XO3SHCTBE YeIOBEKa;
- OOBACHATE MUD C TOUKH 3PEHMS XUMUM;
- bopmupoBaTk NpecTaBIeH:s 0 Oymymiem MpodecCHOHATEHOM BEIOODE.
Kpome Toro, samatus mpuspasbl mpoOyIuTh y ydalluXcs MHTEPEC K XHMMYECKOH Hayke,
CTUMYJIUPOBATh JaNbHEHINCe HM3YYCHHE XUMHH. XUMHYECKHE 3HaHMS, ChHOPMHUPOBAHHBIE Ha
3aHATHAX, WHGOPMAIMOHHAS KyJIbTYpa YYAIIHXCsS, MOIYT OBITH HCIIOIb30BAHBI HMH UL
PacKpbITHA PasIHYHbIX HPOKBHCHI/IE CB#A3HM XHUMHH C HHU3HBHO.
OcHopanrem 1151 BbIAe/IeH s TPe0OBAHMH K YPOBHIO NOATOTOBKH 06YJaIOMUXCS BRICTYIIACT
ocHOBHas 0OpasosarenbHas nporpamma MBOY COIII cena Bukmyp3uso.

Cnoco0s1 onpe/ie/ieHHs Pe3y.IbTATHBHOCTH:
- Hauanvnoiii xoumponv (cenmadps) B BUIE BH3yalbHOTO HAOIIONEHHS Iegarora 3a
COOMOIEHHEM BOCIMTAHHMKAMH TEXHHKH O€30IIACHOCTH, TIIOBEACHHMEM TIIpH paboTe c
TIOCTIETYIOIIUM OOCYKICHUEM; ' 3
- Texkywuii konmpons (¢ meuenue 6cez0 y4edHo20 200a) B BUJie BU3YaITbHOIO HaOIIONECHUS
mejarora 3a MPONECCOM  BBIIOJHEHUS YYAIMHMHCA IIPAKTHYECKHX paboT, IPOEKTOB,
UHIUBHIYANLHEIX 3a/JaHUM, y9acTHsI B IPEIMETHOM He/leNe eCTECTBO3HAHMS,
- Ilpomesicymounsiit KoHmponsy (memamuueckuii) B BEe TPEIMETHON TUATHOCTHKY 3HAHUS
JIETHMU TIPOHIEHHEIX TEM; .
- Hmozoswiii Konmpone (Maii) B BUNE M3YYCHHWS W aHANM3A [IPOJYKTOB TPYAA YYAIIHXCS
(mpoekToB; coobmeHuit, pedepaToB), mpolecca OpraHuW3aluMé paboThl HaA IPOAYKTOM H
JAHAMUKH JTUYHOCTHBIX U3MEHECHHH.
Dopmbl yuéTa 3HAHHH, YMEHHH PH PeaTH3ANKEH IPOrPAMMBI.
- . Omnpoc;
- O6cyxnenwe;
- Camocrosrensaas pabora;
- Tectuposanue;
- IIpesenTanus ¥ 3aiuTa TBOPUYECKOH pabOTHI (IIPOESKTHI | JIp.).
B xonne y4eOHOro roja o0yJaromuiics TOKeH BRITONHUTD H 3AIATHTE IPOEKT.



Copepsxanne NPOrpaMMEL

WHCTpYKTaX [0 TeXHUKE 6e30MacHoCTH IIPOBOIMTCS HA KAXKIOM 3AHYTHY Tiepan mponanemmons
3KCIIEPHMEHTA.

2. Bsenenume

Beoonoe sanamue.3uaxomceTro yuamuxes ¢ HOBEIM Y4eOHBIM KypPCOM BO BHEYPOUHOM
JEATETEHOCTH.

Mecnio xumuu ¢ ecmecmeosnanuu. 3apoxienne XUMUK Kak HayKd. CBA3b XHUMHIH C
NPaKTUYECKOH KU3HBIO YelI0BEKA.

3. DKcnepHMeHTATbLHbIC 0CHOBBI XHMHH
Bewecmea. Ipuempr obpawenua ¢ seumecmeamu. i
W3ydenne nmpaBui TeXHHKH 6e30macHOCTH, MpenyIpekIAOmUX U 3apemaomuX 3HaKOB,
IlepBas nomome. [TpotuBonoxapHEse CpPEICTRA 3aIHTEL ‘
3HAKOMCTBO C BEIICCTBAMH, BCTPEHAIOUMMUCA B OBITY: HojaHas HacTolKa, Melk.
AMIOMHHHHN, CONb, MHINEBAs COMA, TUMOHHAL KHCIIOTa, YKCYCHasI KUCJIOTa, BOIa, MEJIHBIH
Kynopoc. OTiu4yne BEINeCTB IO (H3UYECKHM CBOMCTBAM: arperaTHOE COCTOSIHHE, IIBET,
3aMax, BKYC, PACTBOPUMOCTE. [IpaBHa XpaHEHHS BEIECTR B naboparopuu. ToKCcHYHOCTH |
BCIICCTB JUIA JKMBBIX OPTaHM3MOB OIPENENAETCS HX XHUMHYECKHMH CBOMCTBAMH, HX
CMOCOOHOCTBIO BCTYTATE B XMMHYECKHE PeaKIuy. [IpOSBIEHMS TOKCHYHBIX BEIIECTB ¥
HCIIOBEKA! XUMUMECKH] OXKOT, PasmpajeHue CIM3HCTBIX 0GOOYEeK, KATAp ABIXATENBHBIX
IyTeH, alUlepruYecKue pPeakUdd, OCTpPhle JepPMATHTEL, KaHIIEPOI€HHOE IEHCTBHE,
NIOPXKEHHASA OpraHoB, BO3MOXHOCTR JIETAIbHBIX HCXOMOB. IIpaBuna orGopa BemecTs
(TBEpIBIE, TOPOMIKOOOPA3HEIE, KUIKHE, BOIHBIE pacTBOpEI, ocoboe BHUMaHME — paboTa
TOJIBKO C MalbIMu 00BEMaMH BEIIECTB).
Tecm wa ocHOBe 3amanuii W3 OTKpHITOro Ganka OUITA (pasmen«MeToIbI HO3HAHKSAY)
Ilpasuna  6esonacnoit  pabomer npu nposedenuu  Ixcnepumenma. Texnuxa
nabopamoprsix patom.
3HaKOMCTBO € J1aboOpaTOpHBIM OBOPYIOBAHUEM: CTEKISHHAS nocyza (XMMHYECKHE CTaKaHbl, KOJOBI,
BOPOHKH, NI€TMTCNbHBIC BOPOHKH, MEpHas IOCyJa), BECH, LITATHREL, HaGop IPOGHPOK, HarpeBaTeNbHbIH
npudop - cnupToBka, Gapboposas mocyna (BBINApUTENHHBIE YalIKW, TUTJIH, CTYIIKH, INaTeNnd) U
urporoii 1aboparopueit u ap.
besonacuas pabota co crexiom, mpobxamu (IeMOHCTpanus pPe3Ky CTEKISIHHBIX TPYOOK, HX
HarpeBaHwus 11t U3MEeHEHHS QOpMEI).
Ipaxmuyeckas wacmo.
Cbopka npubopa 14 moJIy49eHns ra3os. IIpoBepka Ha TepMETHIHOCTS. 3akperuieHyue erosa
mratise. PUCYHOK npubopa Ipu noMoimw Tpadapera.
HazpesamensHoie npubopst.
Crnuproska. I'azoBast ropenka. Ilmutka. Bomsmas Gams. HasHagenue HarpeBaTenbHBIX
pubopos.
W3ydenue COUPTOBKH: COCTABHBIE YACTH, UX (DYHKIIHS. _
I'oprodee TOMMMBO ISl CIIHPTOBOK: STHIOBKIM crmpT. OcoGeHHOCTH pEaKklMi TOPEHHs:
BbII[eNIeHre Tellna U ceera. Cyxoe roprodee d ~
IIpaBuna HarpeaHus IPOGHPOK C BOXHEIME PACTBOPAMH (IpenBapuTeIBLHEIA IPOTPEBBCE
OBEPXHOCTH, OOS3ATENBHBI HAKJIOH IpOOUPKH, OTBEPCTHE MPOOHPKH «OT cebsn,
3aKperieHne AepiKaTems IpoOHpKH).
Vcnosnpsosanne THrmell npu  mpokaniuBaHHM  BemecTB. HasHauemwe omepanuu
HPOKATMBAHUSI.
Ipaxkmuveckast wacme.
W3zygenue ninamenu. PucyHox miamenu.
C6opka npubopa /ist BEIIApUBAHKS COMM (KONBIO HA INTATHB, BHITAPHBATEILHAS JAIIKa,
BOJIHBIN PACTBOP COJM, CIIUPTOBKA). Prucynox npubopa npu romormu Tpadapera.



Yucmuie éemecmea, 0cobo uucmpie sewjecmea. Illpumecu. Cmecu. CiocobsI 0UmncTKY BEINECTB
OT MIPUMECEH | pasziesienus cMeceit. uapTpoBanue. Ileperonka. Kpucrannmsanus. Pasnenenmne
C IOMOIIBIO MarHuTa, ICIUTEILHOH BOPOHKH
Hpaxmuueckasn vacmo.
1 BapuaHT: cMech peynoro necka u caxapa.
2 BapHaHT: CMECh PEYHOTO TIECKA IIOBapeHHOH CoTH.
CoctaBUTh CXeMy IOCIEIOBATENBHOCTH omepanuit  (pacTBOpeHHe, (GUIBTpOBaHME,
BblapuBaHue). CpaBHUTL U OOCYIHUTH Pe3yIbTaThI ABYX BapHaHTOB. O0paTuTh BHUMaHHE
Ha CMeCh caxapa 4 mecka (Y HEKOTOPHIX YAIIKH [OKPBUTHCH KOpHYHEBOI Maccoi), Ha
BRKHOCTB yCIOBUH TPOBEACHHS SKCIEPHMEHTA, B JAHHOM Cilydae Ha CBOEBPEMEHHOE
IpEKpallieHie Harpesa.
Memoowr nosnanus ¢ ecmecmeosnanun,
Habmonenue. Dxcrepument. Moaenuposanue. .
YcnoBus npoBeneHus HAGMIONEHHS KaK OCHOBHOLO METO/a I103HaHUs. MEICTUTEIBHEI |
PealbHbIA SKCIIEPUMEHT. Y HUBEpPCAIbHbIE 3HAHUS YEIOBEYECTBA HA OCHOBE HaOIroeHHsI.
DU3HYECKUe U XUMHIECKUE SBIICHHUS.
Ipaxmuxeckasn ywacme. _
BpoyHoBCcKOE  IBHNKEHHE OT  MHKDPOCKOIOM. O6HapyxeHme JHpa B CeMeHaX
nonconaeynyka. ObHapyxeHne kpaxmana B kaprodene. OGHApyKeHHE YIIEKHCIIOro Tasa
B BBIZIBIXaeMOM Bo3fyxe. Jlobaprenye IMMOHHOM KHCIOTHI B ait. OdopMmirenne paGoTsL.

Hassanue onwrra Kaxk Bemomusmu Yro "abimonamm

OGparuth BHEMAHKE Ha IPAKTUYIECKUE 3aaHHS IPOLLIBIX 3AHATHIA, AKIIEHTHPOBATh, 9TO
METO]T HaOJFOIEHHS — OCHOBHOM METO TO3HAHUS.
Booda. Pacmeopsr. Mopckas u npecnas s0da. Buonozuueckue scudrocmu: KpOBB, THM(a,
KJIETOYHBIA COK. DKOJIOTHYECKHE IPOGIEMBI BOBL DIEKTPOIPOBOIHOCTE KAK CBOACTBO
PacTBOPOB 2/IEKTPOIIMTOB (I1paBuiia 6€30MmacHOCTH ¢ deKTponpubopamu). [pakmuyeckas
qacmo.

Ompernenenre ¢ TOMOIIBIO IIEKTPONPOBOTHOCTH DACTBOPOB: B KAKOM XUMUYIECKOM
CTaKkaHe HAaXOMUTCs MUCTUIUIMPOBAHHAS BOZAA. JIaHBI TpH pacTBOpa: pacTBOp IIOBAapEeHHOMH
COIIH, pacTBOp caxapa, JUCTH/LIHpoBanHasd Boga. OdopMiieHue paboTsl.

Hasanue pactBopa Yro nabmomaeM (3aropaercs JaMIouKa iy
] HET)

Kak pacriosnars: B kakom cTakaHe — JUCTHIUIMPOBAHHAS BOMA M PACTBOD caxapa. JIOIDKHEL
IPEIOKHUTE 1B CrIoco0a: OPraHONENTHYECKUH U BhIIapHBAHKE.

IIpoexT «M3roToBIeHMe CaMOAETEHOrO IPUGOPA ISl HCCIETOBAHHS HIEKTPOIIPOBOHOCTH
pacTBOPOBY ‘

Maccosan donn pacmeopennozo eeuwjecmea, UK RPOUEHMHAA  KOHUCHMPAUUA
eewjecmea ¢ pacmeope.

Bspemupanue. Pasnopecs. Hasecka. MepHas mnocyga (MEpHBIE CTaKaHBL, KOJOBL,
LIAJIAH]IPBI).

Ilpaxmuueckas uacmo.

[TpuroToBneH#e pacTBOPOB MOBAPEHHOM COMM 3aaAHHOM KOHIIEHTPALIHH.

[IparoTosiienre MuUITyYero HaNWTKA W3 MHIIEBOH COIBL, JMMOHHON KHCIOTHI, caxapa u
aCKOpOWHOBOM KHCJIOTEI: KakJas TpyIma ONpelelseT KOAMYECTBO BEIECTB HA CBOE
yeMoTpeHue. CpaBHEHue H 0OCyXIeHHE NPHIOTOBICHHBIX HAUTKOB C T.3p. BKYCA,
Quxcanuy HabmomaeMbIX 9((EKTOB, pacYeTOB MM BBIIOJHEHHS «HA IJIa30KY,
9KCIEPHMEHTAIILHOHN KYJIbTYPEL



Hacvryennvie u nepecsiyennpie Pacmeopsi.
Memoouxa evipawjuearnus Kpucmannos. Monokpucramn. Kpucrammuueckue apy3eLl. Yrto
TaKOe «3aTpaBKay.
JleMoHcTpalus nepechnenHoro PacTBOpa arerara HaTpus.
Ilpaxmuueckan vacme.
IIpuroToBneHre HaCHINEHHBIX H IICPECLICHHBIX PacTBOPOB. IIpHrOTOBIEHHE BOMHBIX
PaCTBOPOB  MEIHOTO ~ KYIOpPOCa, XJIOpHIA HATPHS, Caxapos3sl s BBIpAIUBaHK
KPHCTAJIIIOB. BhIpamuBanwe KpHCTAIOB U3 pacTBOpa KaMEHHOH COIM W HOIHPOBAHHOM
COMM: €cThb MM pasHuia. llogeMy I BEIpAIMBAHMS KPHCTATIOB KAMEHHAS COJb Tydine,
4eM monupoBanHas. llomydenwe OKpalleHHBIX KPHCTAIOB COTH © HCIIOJIb30BAHUEM
IHINEBBIX KpacuTened. BelpamuBanue KpHCTAIIOB MeXHOIO Kylopoca U3 BOJHO-
CIIUPTOBLIX PACTBOPOB.
4. 3HaKOMHMCH ¢ MEHPOM HAHOYACTHIX

Mooenuposanue. Mopemn B ecTecTBO3HAHMH (rmobyc, xaptel, (Qusuueckme Moxe,

OHoMOrIYeCKHe MyISIKH, KPHCTAIUTHYECKHE permeTkn). Mojiems aToMOB 1 MOJIEKYTI B XHMUH.
lpaxmuueckas yacme.
Vsrotosnenue Mozienell MONEKyI U3 OAPYYHEIX cpencts. Pab6oTa BooGpakerus.
Cmpoeriue geugecmea. Pasmepor wacmuy. Hanowacmuypi.
IlpoexmuaazadauaNe] Kax y3uats IPEMEPHEIC Pa3Mephl BATAMUHHOTO JIpaKe
«YHIeBUTY, «PEBUT», yIAKOBKH KOTOPBIX PACIIONOKEHEI y Bac Ha CTONax, HE OTKPBIBAs
OaHO4eK.
IIpoexmmuas 3adava Ne 2. Y Bac Ha cTonax HaXOMATCss MEPHBIA MUIMHIP, K0aba ¢ BOJOH,
BECPL DBIYAKHOTO TUNA C HabOPOM Pa3HOBECOB. IIpemoskuTe CHOCOOHI OIIpeIeNeHus
PasMepoB MOJIEKYJI BOJBI (IPAKTHYECKHUI i TEOPETHYECKHI).
Bonpoc: OtHOCHTCs M MoONIEKyna BOB! K HAHOYACTHIAM? [Togemy BHpyCHI Has3bIBarOT
Ha"opoboTamu?
Konanouonwie cucmempvi:nousa, 2NUHA, NPUPOOHBIE 800bl, 8030YX, ObIM, MUHEPATbL, X1€0,
MONOKO, MACN0, Kpogb...Konnoudwnsie u ucmunnvie pacmeopsi. Ontuyeckue cBOHCTRA:

«bext TuHRANSD), (IBIECHAE HCKPAIIUXCS croesy. KomiounHble YacTUIBl B UX Pa3sMepEL
Okcnepumenmanvras 3ad0ava Ne 1. Ha cronax: JIa3epHAs yKasKa W JIa3epHbIH (OHAPHUK C
KPacHBIM JIyJOM, Ba XMMHIECKHX CTaKaHa: B OJHOM 3aBAPEHHBIN [aKETUK Yas, B JPYyTOM—
ancrag soza. [IporycruTe 1y maseproro poxapuka gepes crakassl. B kakoM CTakaHe, 110-
BallcMy MHEHHMIO, HaxXOMUTCS KOJUIOHOHAs cucreMa? Ha YeM OCHOBBIBAeTCS Bale
HPEANOIOKeHHe? .

Oxcnepumenmanenas 3a0aua Ne 2. BaM BEIIAHSI pacTBOPEI ALlETaTa CBIHIA Pb(CH3COO)2
u-uonuna kamus Kl, mratus ¢ mpobupkamu, CriMpToBas ropenka, npobupkoaepkaress. B
npobupky Haieite 2 M pactBopa KI (BEICOTOH 2 cM) 1 3aTeM IpuieiTe 2 M1 pacTBopa
Pb(CH3COO)2 . Obpasyercs xenteit ocamok. Harpeiite IIpoOUpPKY [0 pacTBOpEHHS
ocanka. 3aTteM OXJIafuTe MPOOUPKY OKOJIO 2-3 MMH M IIOMEINAcM B COCYZ C XOJIOTHOM
Je/IAH0M Bonoi. Yto HabmonaeTe? UTO IPOMCXOMUTIIPH BCTPSIXUBAHNH poOUpKH?

Wrak, BBl TOIBKO UTO OGHAPYXHIH pa3IHUHEe MEXJy HCTHHHBIMH DacTBOPaAMH H
KOJUTOMIHEIME pacTBOpamu. B IOCIemHHX Bbl HAOMONATH TPOSBICHHE ONTHYECKHX
adpdexron: «adexr Tunmansy (sxcm. 3am. Nel) u «siBrenue HCKPSIIIHUXCS CII0EBY» (IKCIL.
3a1.Ne2). _

Bempoc: Kak moxasaTe, 4T0 MBUIBHELA pacTBOp SIBISETCS KOMIOMTHON CHCTEMOM? (IIo
PaccesiHHIO CBETa B pacTBOpe-KOHYC TuHians).

YT0 MPOMCXONHUT €CIi B MBUIBHBIA PacTBOp ITOGABHTH nosaperHyo cosb? (IIpo3paunsrii
MpeXIEe PACTBOD pE3KO MYTHEET, 00pasyroTcs KpYIHBIE XJIONBA). 3HAKOMCTBO C
ABICHHAMH KOQI'y/UILIH ¥ BBICAINBAHU.

Ilpoexmnas 3a0ava Ne 1.]lpa yueHuKa TPHTOTOBHIE CMECH U3 PacTHTEIBLHOIO Macia u
BOMBI: 100ABHB IOJOBHHY 4aiiHOW mokku Macna B 200 mu Bomel. ONHMH M3 HEX
YTBEPXKIACT, 4TO IOJyYCHHAs CMECh fABIETCS KOIUIOMIHBIM PAacTBOPOM, &~ JAPYro# 5To
otpunact. Kro npas? CBo¥ OTBET HILTIOCTPUPYHTE CHUMKAMH Ha MOGHILHOM Tetedoxe.
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(IIpaBer 06a yuenuka. Bee 3aBucHT 0T ocobeHHOCTE!H [IPHTOTOBJIEHUS cMecH. Ecimu mpocTto
pasMeIiaTe Macjiio B BOJE, TO KOHyC Tunmans He Habmomaercs. EcoH ke aKTHBHO
B20ANTLIRATE CMECEL B TEUYEHUE HEKOTOPOTO RPEMEHI, TO CMOCL MYTIICCT H D Tarum
PacTBOpe  XOpOImI0 BHIEH KOHYC DACCESHHOIO CBETAa, TO €CTh  TOSBISIOTCS
MEIIKOUCIEPCHBIE YACTHUIIEI KAlleJIEK Maca).

BeBox: Ko/TOMIHEIE PacTBOPBI MOKHO OGHAPYKHTH IO OIITHYECKOMY TecTy «3(dexr
Turnams», KOTOpsli OGHAPYXHBAETCS, €CIM KOMIOWIHBIE YACTHIEL He IIPEBBIIAIOT
JIAara3soH HaHOPa3MepoB.

Memoosr u cpedcmea smnupuueckozo uccnedosanus.

Ha mpenbigymux 3amaTwsx Bbl BEIONHATH 3KCIEpHMEHTAILHBIE H IIPOEKTHBIE 3ajIayH.
Kax Bl mymaete, kakie METOIBI HCCIIEIOBAHHS BbI HCIIOIB30BAIH?

1.Habmonenwue. 2. Oxcnepument. 3. Usmepenwe. 4. Cparenne
BcnOMHprre3a,aaHHa,HpocMOTpHTeCBomaHHcHﬂnpOKommeHmpyﬁTenxcrormmpeHm
HCIIOJIb30BAHHBIX METONOB HCCIeZOBaHKS. UeM BBl IIONB30BAIMCH, YTOOBI DEINIHTH
TIOCTABIIEHHYIO [IEpe/l BaMH IPO6IeMy. '

Ilpoexmnas 3adaua Ne 1. Haiinure, ueMy paBHA IUTOTHOCTH ANTFOMUHHEBOM tdonpru u
MEIHOH WM CTanbHOH OOJNBAHKYM HETPABUIBLHOX (DOPMBI, KOTODEIE JIEKAT HA BAIIHX
cronax. Muer o6cyxuenue.

JIOIDKHBEI HpPENNOKHATh IUIAH DEUleHUs 3TOM 3a1aud, ONpPENEIUTH KaKue HeoOXOMIMEI
U3MEpHTEIbHEIE TPHOOPE! [T pelieHus 9TOH 3a1a49y.

CpaBHuTh HalileHHOE 3HAYEHWE TIOTHOCTH AMOMMHES, MEIY WM CTATH €O CIIpaBOYHOU
BETMYHUHOH.

Kax cmenens usmenvuennocmu enusem Ha ob6wyio niowiads CONPUKACAIOUAUXCA
wacmuy. OOBEMHBIE B3DBIBEI HAa MYKOMOIBHOM 3aBOJE, JPEBECHO-CTPYKEUHOM
npennpustay. [louemy Hemb3s HCIIOIB30BATH OEH3UH JUIS PO3KMTa JPOB. BCIOMHHTHCUTO
TaKoe IUIOMAIbY, «EIUHUIIEI U3MEPEHHUS TLIOIIAINY.
Ipoexmnas 3adaua Ne 1. YV Bac Ha cTomax Haxomarcs aubo kybuk PyGuka, mmbo
MaleHbKas yIakoBKa caxapa-padpunana. Halipure mmomane nenoro kyOwka w o6miyro
IHOMAMk 9 MabX KyOMKOB, U3 KOTOPBIX COCTOMT GONBINOM KyOUK; HITH TENOH YIAKOBKH
caxapa ¥ OOIIyIO IIIOINAadh BCEX KYCOUYKOB caxapa B ymakoBke. CpaBHHTE 3HAYCHHS
IIOMmMany Lesol GUrypel u cyMMapHO# momanu ee dacreit? Kakyio 3ak0HOMEPHOCTH MBI
MOzKeM Habmonars?
Hanooovexknesl u 00ycnoenenHoCHs UX YHUKAIBHBIX CEOUCHE PE3KUM YECAUYEHUEM NIOWAOU
ROGEpXHOCMU YACMUY: HAHOYACTUIB], HAHOIJIEHKH, HAHOBOJIOKHA, HAHOTPYOKH, HAHOLIAPDUKH,
IOEHIPUMEDBIL, LIE0IUTHI, KBAHTOBBIE TOYKH.
IIpoexmnas 3adaya Ne 2. Vxo nocs umeeT aauny 12-13 MM, a gactuna marseruta Fe304—
20 mv. YBemmubte uX B 1 muumapn pas. C xkakuMu 06BEKTaMU BB Tenepb OyneTe ux
cpaBuuBath? Kakme ¢m3pueckue BeIMYHHBI M3MEHSIOTCS TPH H3MEHEHHMH JIMHEHHBIX
pasmepoB? : ;
IIpoexmnaasadaualNe3.Cxompko nmctoB Gymarum A4 Boiizmer B crakaH oObemoM 100Mi?
Kaxno#t rpynme Bolmansl THCTEL Oymard A4 W XuMHEdecKue crakasbl o6bemoMm 100 ML
Kakmas rpymmna uineT oTBeT Ha 3TOT BOIPOC.
IlpennaraemM moMomib: COMHHTE JHCTH B KOMOK. CKOJIBKO KOMKOB GyMAard BOIIUIO B OJHH
crakaH? '
Haliite nomans oTAensHOro mucta A4 # miomajs MoBEpXHOCTH XMMAYECKOTO CTaKaHa.
Hatinure cymmapayto mromans KOMKOB OyMary, HaXoJsIuXcs B CTaKaHe?
JlenaroT BEIBOM: OHA OKA3aJIack 3HAYUTEIHEHO GOJIBIIE IUIOMA/U [TOBEPXHOCTH CTAaKaHa.
Kakum ofpasoM MBI yBemWuwiM CyMMapHyo IUIOMIANb IOBEPXHOCTH Oymaru?
(Ymenpmennem o0bemMa OTHOIO JIHCTA) :
Harnoobovexnivt u 06ycnoeneHHOCHb UX YHUKAIBHBIX CE0ICHE PE3KUM Y8eIUeHUEM HA0Waou
HO6EPXHOCIMY YACMUY: HAHOYACTHUIIE, HAHOTLICHKH, HAHOBOJIOKHA, HaHOTPYOKH,
HAHOIIAPHKHY, NEHIPUMEPEL, IIE0HTH], KBAHTOBBIE TOUKH.
IIpoexmuas 3aoaua Ne 4. Haiinute mnomans cBoed 4YepermHod KOpoOKH U CPABHHTE €€ C
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IITOIMANbI0 MOBEPXHOCTH OOMNBIIMX MOIyIIAPHil B YeperHOi KOpoOku, ecnu S(kopa 6.1.) =
2500 e . S(q.lc)=4m'2/2, rae r=C/2x.

OGngchenue: GomLmas mnmomam:  Gomsmmx nonymapnii  obbxcricios  HalMYMEM
MHOTOYHCIIEHHBIX CKIIAI0K.

Orenepumenmanvuasn 3adava. Ha ctonax HaxONSATCs CTallbHas KHOIIKA, JKeNIe3HbIA I'BO3/b,
KyCOHEK MEIHOH IPOBOJNOKH, MEIHAs CKPElKa, IPaHyiIbl ATOMHHHS H [[UHKA, IITATUB C
IpOOUpKAMH, COJISHAS KMCIOTA. IloMecTHTe IPCIUIOKEHHBIE Tejla Ha JHO NPOOHPOK M
00aBbTE 3aTeM COISIHYO KHCIIOTY (BBICOTA CTONI6A KUJIKOCTH TIpUMEpHO 1,5¢Mm).

Onumure, uro Bel Habmomaere B KakIOH W3 npoOHpOK.

3HAKOMCTBO C 3EKTPOXUMHYECKHM PSIOM HATIPSOKEHUH METAIIIOB.

HasBanue obwexTa HasBanwme meramna, | Yto HabGmomaem JleBee unm npasee
u3 KOTOPOTo OTHOCUTENbHOH2B
clenad 00BeKT SII/XUM psIy

BEIBOA: ¢ KHCIOTO# B3aUMOEHCTBYIOT METATIIEL: ... .......

- C KHCJIOTOH HE B3aUMOJIEHCTBYIOT METAILIBL. . ... ... .
- 3ajanme 1o ygeOHuKY M.A. AXMeTOBa: 03HAKOMBTECHCTEKCTOM Hac. 13.
- C xakuM BBl CTONKHYy/NHCH TpoTHROpeumeM? Mems u cepedpo B HAHOCOCTOSIHMSX
CIIOCOOHBI B3aUMOJEHCTBOBATE C KHCIOTAMH. Y BETHUCHHE [JI0Iaad  TIOBEPXHOCTH |
PEearupyIoIuX JacTyIl BIMIET HE TOIBKO Ha CKOPOCTH PeaKIuy (0OLEMHBIE B3PHIBLI), HO U
HA XapakTep XUMHYECKUX CBOUCTB., ‘

[poexT«B mouckax KOJIOMIHBIX paCTBOPOBY
5. Xumus Ha cTpaKe 30pOBb.
Ho0o. Boszouxa iioda. Hod us anmexu.
Ipaxmuueckasn yacmeo.
UsroTornenne Moenn Monekynbl oia. DIeKTpOHHAS, rpaduyeckas Gopmyna fomna
[IpoexT «ObHapyeHue KpaxMana B IPOAYKTAX ITHTAHHUS.
«Mapzanyoexa».Ilepmanzanam xanus. Mapragen 1 ero CTEIeHH OKUCIICHUST
Ipaxmuueckasn wacmep.
Orpezienenre MaccoBO# IO/ KHCIOPO/Ia B MOMEKyIIe IlepMaHTaHATa KaJIHs.
Pacyer 0THOCHTETEHOM [IIOTHOCTH KHCIOPOIA IO BO3IYXY.
COopxka npubopa 11 ITOTy9eH s KHCIOPO/ia METOIOM BEITECHEHHS BO3LYXA.
OKcmepuMeHT: cOopka nprbopa ULt pa3oKeHus iepManTanaTa Kanus. KadectBennas
peaKnus Ha KHCIOpPO/I.
L[BeTHBIE peakmuy ¢ NepMaHTaHATOM Kallds (Halp., IEPMAHTaHAT KAIHS U CyIb(HT HaATpUs,
ap.) .
Hepexuce e00opooa. Ceoiicmea u npumenenue nepoxcuda 600opoda. CTerneHpb
OKHCIICHHS KHCTIOpO/ia B MOJIEKYJle IIEPOKCHIA BOJOPOIA. ‘
Peakuna pasnoxenus nepokcuia Bomoposa. Kak mpoBecTH 3KCIEpHMEHT.
Karanusaroper. Oxcun mapranmna(IV),GepmenT KaTanasa—KaTamu3aTophl PEaKIHy Pa3oKeHN s,
Ipaxmuueckas uacmo.
Oxcun mapranna (IV): HamucaTs GOPMYILy BEIIECTBA H ONPEAEINTh CTCIIEHb OKUCIICHHS. i
Tpu npobupku,B KaKI0# HAXOIATCS HECKOIBKO MII ANTEYHOH MEPEKHCH BOIOPoaa. Bo
BTOPYIO U TPETHIO MPOOHPKH OMECTUTE COOTBETCTBEHHO OKcu Maprania (IV)(Ha koHumke
IINATENs) B CBEXKEHATEPTHIA KapTodess (Ha KOHYHKE [IIaTes).
Homep npoGupku Yro mobasuiu Yro Habmonaem

Hanucars ypaBHeHUE peakiuy ¢ 0003HAYCHHAMY YCIOBUH €€ IPOTEKaHuUA. _
IIpoucxomut mu peakius B mepsoil mpobupke? Ilpennoxkure mpubop s TONyHSHMS
BOJOPOAA IPH PA3I0XKEHUY IEPOKCHIIA BOIOPO/IA.
Auemuncanuyunogaa kKucnoma. Ackopbunosan xucnoma. KucnotHocts cpemsl. pH —
HUHJIIKATOPRI CBOMMH PYKaMH, OIIPEEIEHUE KUCIOTHOCTH AaTIYHKoM pH.



Hpaxmuyeckas yacme.

Omucaxne ¢usmueckux CBOMHCTB. IlpuroToBnenne pacTBOPOB AaETHICATHIMIOBON
ackopOVHOROH  kucinoT.  JleHcTnme MHIMKATOpOR  (bemondranenna, mamngyoa
METHIIOPAHKa) Ha UX PaCTBOPHL

WHIHKATOPEI ALIETHICATHUITHIIOBAS KUCIIOTA ACKOpPOMHOBasI KHCIIOTA

@enonprareun
Jlakmyc
METHIIOPAHIK

Ipurorosnenue oTapa KpacHo# kamycTel HabmoneHHe HIMCHOHI I[BETA OTBapa B
Pa3HBIX pacTBopax (YKCycHas, JTMMOHHas, acKOPOWHOBAS KHCIOTHL MOBapeHHas COJIb,
FasvpoBaHHas BOZA, HAINATBIPHBIA CIUDT, NMUIIEBAS COIA, PACTBOP MBLIA H CTHPAIBHOTO
IIOPOILIKa).

BaaumonelicTBie ackop6HHOBOM KHCIOTHI ¢ HOMOM. Bompoc: mis xakux nemeit MoxHO
HUCTIONE30BaTh 3Ty PEaKIHIO? (1 oOHapyXeHHs acKOpOHMHOBON KHCIOTH B OPOAYKTax

TIATaHUs).
1 pearent 2peareHT Uro mabmomaem npm  ux
acKopOHMHOBas KHCI0Ta | #oj B3aMMOJICHCTBUA

dusnyeckue CBOMCTBA: Ousngeckre cBOHcCTRA:

«3enenkay unu Gpuniuanmossiii senenviii. Lser MOPOIMKO0OPa3HOro GPHUIITHAHTOBOIO
3eneHoro. Ipaktrdeckoe 3HaYeHue U MOTydeHHE.
IIpaxmuueckasn ywacmeo.
Ou3uyeckue CBOUCTBA GPHILIMAHTOBOrO 3€IEHOr0
Kak ioxasaTh OUTHHHOCTS GPHUIIMEAHTOBOTO 3€IEHOTO. [IpoBenenue mocenoBaTeIbHBIX
peakiui B OMHOA Ipobupke ¢ OPUIIHAHTOBEIM 3€I€HBIM: BHAYAIE B poOupKy 106aBUTEL
KOHIEHTPUPOBAHHOM COJITHOM KHCIOTEL, & 3aTeM pacTBopa menoun NaOH. Odopmierue
PaboTHI IO CBOEMY YCMOTPEHHIO. 3arem oOCymuTh: KaK 3a)UKCHPOBATH Pe3yIIbTATEL
SKCIEPUMEHTa (U3MEHEHNE [IBETA, BEIIANCHHE 0CAIKA). )
IIpoext «MOXHO I HCIIOIB30BATH GPUILTHAHTOBEIHA 3€IIEHBIH KaK WUHIUKATOP
KHCIIOTHOCTH CPEIBI»
«MbL10 yyoecrnoey X03giCTBEHHOE I TYaIETHOE, KUIKOE H TBEpJ0E.
IIpaxmuueckas yacme.
JleficTBre MakMyca Ha PACTBOP MELIA, PACTBOP CTHPATBHOTO IOPOIIKA, usmeperue pH
HaTIuKOM IUPPOBOH TabopaTopuy.
(I0Ka3aTeNnbCTBO MIETOYHOTO XapaKTepa MOIOIIUX CPEACTR). M3ydeHne STHKETOK TBEPJIOro
¥ JKMIKOTO MbUIA (Da3uuye B XMMUYECKOM COCTaBe). PacTBOpeHre MbIia B XKeCTKOH 1
JUCTHIITHPOBaHHOH Bojie. Dddexr Tunmans.
Ipoext«MpbutoBapeHue
6. XuMmuA MAIH
Caxap, kpaxman, yennono3a—poocmeenHuKY 20KO3bL.
Yro Takoe quaber. I'mukeMUYECKHH HHIEKC TPOIYKTOB THTAHHUS. XUMAIECKHE
MTOJICITACTUTENH U UX KOBAPCTRO.
Ipaxmuveckas wacmp. _
Omperenenne IPOIYKTOB ¢ BEICOKHM IIHKEMAYECKAM HHEKCOM (paboTa ¢ Tabuuei).
Omnpenensem noiCIaCTHTENH: acnapTam, COponT . ... (PaBoTa ¢ ITHKETKAMH.
OmnrIT: B3aEMOAEHCTBHE TVIFOKO3EL © ruapoxcaaoM Meau (11),cBexenpuroToBICHHBIM.

ViccrenoBanye H3MeHEeHHs COIEpIKaHus I'IIFOKO3EI B KPOBH I1OCIIE cbanancupoBaHHOTO
obefia 1 Ioce yoTpebireHus tdacTtdyna: KHPHEIIKOB, YAIICOB, CIAaIKHX rasipoBaHHEBIX
HaIlluTKOB.

Antomunuii: senuxuii u yycacuvii. IlodeMy He CIe[yeT IOIB30BATECS ATFOMUHHEBOMH TIOCY IO’ ?
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- CONEPHHUK Kamblms. Octeornopos. Meramis: KOHCEPBHOM OaHKH.
Ipaxmuuecxas paboma.
CBoiicTra AIFOMUHHSA ¥ 001acTH TTPUMEHEHNUT ATIOMHEIINA HA OCHOBAM kK CI'0 CBUHCTB
(moBTOpenue). CocTaButh TabJIHLLy, KIIACTEp HITH CXeMY.

IpoBenenue  xummgeckux PEaKIHii,  XapaKTepU3YIOIIIX am(oTepHbIE  CBOICTBA
COCTMHEHUHN aTtIOMHAHHS.

OmnpIT]. AMIOMUHWMIL ¥ cONsHAS KHCTOTA.

Ompit 2. Xiopus amoMusms u THJIPOKCH HATPUS
Oneprr 3. I'mppoxcun amoMunns 1 comsiaas KHCIIOTa
OnerT4. I HapokcH T afOMUHNES 1 THIPOKCHI HATPHS

’ﬁasBaHHeoana Uto Habmomaem YpaBHEHHE XUMHYECKOH peakuumu
Bemog:.............
IIpoext «Ee Bemumuectso — KOHCEpBHAA OaHKa: OKCIEPUMEHTAIBHOE OIIpe/IeTIeHHe
METaJuIOBY.

10N



Yikcycnaa kucnoma. Cronoserii ykeye, YKCYCHas SCCEHITHS, JIe/isHas yKCYCHAs KHCIIOTa: B 9eM
pasHua. CBOHCTBA YKCYCHOW KHCIOTHI W ee IpuMeHeHHe. DH3HOTOMMIecKoe BO37eHCTBHE
KHCIIOTHL.
Ipaxmuueckas paboma.
CocraBnenue  HOHATHHHOM — CXeMBI: «4TO & 3HAIO 06 YKCYCHOH  KHCJOTE»
(MHIUBHUTYaNBHO, MO0 B IpyIIIe).
PacueT KOHIEHTpaIMU KHCIOTHI IpH ee pa36GaBIeHnH.
KucnoTsocTs pacTBOpoB mHImER0# comnpr 1 YKCYCHON KHCJIOTBL
l'amenue nuimeBoit coxsl yKCycHOM KHCIOTOI: NIPU3HAKH XUMUYECKOHR
peakiuu (BBUIEMCHUE Ta3a, Pe3KOe yBEIUYCHUE 06heMa PeakIMOHHOM cmecu). I loBropuTs
PCAKIHIO IalieHUs COMBI C UCIIONMB30BAHHEM HHIAMKaTOpa  pH natuuxom (mamp., oTBapa
KPaCHOKOYAHHOH KarycTsl). [ yero HeoO6x0uMo 6BIT0 HpHUMeHeH e UHIIKATOpa?
OGpatuth BHEMaHwUe, 9TO BEIIETCHUE ra3a YacTo COIIPOBOJXKJIAETCS
yBEIMYEeHHEM 00beMa peakIMOHHOM cMecu. Kakue Mepsr IIPEI0CTOPOIKHOCTH
HY)KHO COOIIONATh PY IPOBEACHHH TAKHX PEAKIHiT?
«Conenan nawa sxcusnp»(OBapEHHAS COIb, IIOTAIL, TIIyTAMAT HaTpH. ..ruaybepoBa coib,
MEJTHBII KyTiopoc......) ' '
I[lumesas coma, mmTeeBas coja, KATBIMHHPOBAHHAS COJIA, KayCTHYECKast Ccoja:
OMHAKOBBIC WIIM Pa3HBIC BEIIEeCTBA. KauecTBeHHBIE PEaKIMU B XUMHN.
IIpaxmuyeckas paboma
OrnpenenuTs: XKakoe U3 BEITeCTB (ITUIMERas COMa, KAYCTHIECKAS coza, KalbIUHUPOBaHHAS |
COZIa) ABILTIOTCS COJISIMM YTONBHOH KHCIIOTHI.
Omneitl. [leficTBrE WHIMKATOPAMH.
OmnpiT2. JleficTBHE HA pacTBOPHI THIEBOH U KayCTHYECKOH COJbl YKCYCHOH KHCIIOTHI

Hazpanue omsira Yto nabmonaem BriBonx

IIpoBenenye ONMBITOB IOATBEPK/IAET, UTO MUIEBAS COLA, KallbIIUHUPOBAaHHAS COINa—3TO
COJIH CITa00# YTOIBHON KHCIOTHI, 4 KaYCTHYECKas COJla — PACTBOPHMOE OCHOBAHHE.
Obcynuts, Kax I0Ka3aTh OIBITHEIM IyTEM, UTO IUINEBAs COJIA SBIAETCS KHCTION COMBIO.
Bpeo numpamos: mugh unu npaeda. Ilonsza HUTPATOB: BaHeHIHE MHHEpAIbHBIE YI0OpEeHHUs
KaK MCTOYHHK a3oTa. Kpyrosopor asora. IloueMy BeHepHHA MyXOJOBKa MOENAET HACEKOMBIX
(Tax oHa BOCHOJIHAET HENOCTATOK a30Ta B OOJIOTUCTHIX MecTax). HUTpaThl B Ka4eCTBE MHIIEBEIX
KoHCcepBaHTOB. Kakue mpeBpaeH s IPOMCXOST ¢ HUTPATAMK B OPraHHU3ME YelOBEKa. A30T |
€r0 CTENEHU OKUCIICHHSL.
Ipaxmueckan wacme.
Omperienenne MacCoOBOM JOIH a30Ta B KATUIHOM, HATPHEBOH ¥ AMMOHUIHOM cenuTpe. Bemos:
KaKoe 13 HUX GoJee IIeHHOe a30THOE YI00peHye. : |
IIpoext «Bnmsuane asoTHBIX ynoOpeHuil Ha pocT caxeHIeB hacommy.
7. PaboTa Han mpoekTamu—S4 ' '
6. Oman evibopa memvi, NOCMAHOBKY Yenu, 3a0aY UCCIe)08AHA.
7. Oman evl08UdICEHUA 2UNOMESbL.
8. Oman nianuposanus nymu docmudicenus yeneii UCCne006amenbCKux (npoexmuvlx)pabom u
8b100pa HEOOX0OUMO20 UHCIPYMEHMADUA.
9. Oman nposedenus yuebrozo uccredosanus (npoexmHoil pabomet) ¢ NPOMENCYMOHHBIM
KOHMPOIeM 3a X000M 6bINONHEHUS U KOPPEKYUET Pe3ynbmanos. )
10. Oman oghopmaenus ,npedcmaenenus (3auumer)npodyxma npoexmnoii pabonol
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TemaTuuecknii u kanenIapHO-TeMaTHYeCKHH WUIAH HNpOrpaMMbl BHEYPOYHOH
AeATEJbHOCTH «XHMHA BOKPYT HACH

Ne Haspanme pasagena Tema zanstus Bee Ipak- Acnoms3yemoe
n/m ro |leopas THKa [00OpyaoBanie
9aco
B
Paznen 1. BBoiHOE 3aHsTHE. 1
Beenenne.(24.)
1 2
MecTo XuMHH B 1
€CTECTBO3HAHUH
Paznen 2. 1.1  BemectBa. [lpuemsr 1
JKCHepUMEHTANbH | OOPAIIEHHUS C BEIIECTBAMH.,
bIe 0CHOBBI XHMHMH.
(84.) IIpaBuna Be3onacHoi 1
paboTEl NpH  MPOBEIEHUH
9KCIIEPHMEHTA. Texuuka
1ab0paTopHEIX paboT.
Harpepatensusie puGoper.
HucThie BemecTra, 0cobo 1 [Tarumk
YUCTHIE BEMEeCTRA. BIIEKTPOIIPOBOIHO
ITpumecn. Cmecw. 8 cTH, LU poBOi
?) IMHKPOCKOII :
Meronst  mosHamus B 1
€CTECTBO3HAHHWH.
3ona. PactBopel. Mopckas u 1 Jlaramk
IpecHas BoJa. TEMIIEPATYPhI
Buonorudeckue xumKocTu ! '
MlaccoBas monst 1 1 [Jarumk
PacTBOPEHHOTO BEINECTBA, OIITHYECKOI
WJIY [IPOLIEHTHAS MIOTHOCTH
KOHIIEHTPAITHs BEINECTBA B
pacTBope
Haceimenssie u 1 [{udposoit
NIEPECHINEHHEIE PACTBOPEL MHKPOCKOI
Paznen 3. MoempoBanue 1
3HAKOMHMCH c
MHPOM HAHOYACTH
(84.) CTpoeHME BEIIECTRA. 1 1
Pa3mepr! gacTuil.
HamogacTuiis:
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Komnonnasie cucteMsr:
[109Ba, IIMHA, IIPHPOIHEIE
BOJBL, BO3VX JIBIM.
MEHEpPAIIBL, X1e0, MOJIOKO,
Macio, Kpoes. .. Konmougaeie
U HCTUHHBIE PACTBOPEI

MeTozsl u cpescTRa
SMITHPHYECKOTO
HCCIIeIOBAHMS

Kax crenens
H3MEIBEYEHHOCTH BIIMSET HA

0O0IIIYFO IIOIIAIb
COIPHKACAIOIIMXCS YACTHI]

Hanoo0BexTh! 5|
00YCIOBIEHHOCTE uX
YHUKATBHBIX CBOMCTB
PE3KAM yBEIINIEHUEM
[171011a | [IOBEPXHOCTH
JACTHI]

Paznend.
XuMHs Ha cTpaKe
310pPOBLSL. (64.)

Wox. Bosrouka iona. Mox
W3 alTeKkn

«Mapranmoska. AITXP
[lepmaHTaHaT Kaus
[Iepexucs Bomopoa. [Tpubop nms
CBOJCTBA U IPUMEHEHHE 10Ty IEHHS
[IEPOKCH/IA BOIOPOIA BOJIOposia
AlleTrcanumuosas
KHCII0Ta. AcKOpOuHOBas
KUCIIOTa
«3eNeHKa» Wil
OpUIIHAHTOBBIH 3e/IEHBIA
«MBLU10O "ymecHOE» Jlarauk pH
Pazgen 5. Caxap, Kpaxmai, IeJuTIoI03a
XuMust MHIH — POJACTBEHHUKH T'ITFOKO3bI
(51.)
ATIOMUHU#: BETTHKAM U
YIKACHBIH
YKCyCHast KHCIIOTa JTaTuuk pH, ’
TaTIHK
DIIEKTPOIIPOBOTHO
cTH
«Comenas Hala )XU3HB
Bpen HUTpaTOB:MUbIA JlaTymk '
[IpaB/Ia DIIEKTPOIIPOBOIHO

CTH
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Pasneun 6. 1. Oman evibopa memwr,
Pabora nang HOCMAHOBKU yenu, 1

IPOEKTAMH, 3a0a4 Ucc1e)08aHLSL .

(54.) 2.Oman 8bI0BUNICEHUS| 5
SUNOMEIBI.

3.9man MWIAHUPOBAHUS
nymu docmudicenus

yenetl
UCCNe008ameTbCKUX
(npoexmuwix) pabom u
eblbopa  Heobx00uM020
UHCPYMEHMAapus.

4.Oman nposedens
yuebnozo uccredosanus
(npoexmuoil pabomwi)c
NPOMENCYMOYHBIM
KOHmMpoiem 3a X000M
BbINONHEHUS U
Koppexyuetl
pe3yibmamos.

5.Oman ogopmnenus,
npeocmasnenus
(3awumvl)  npodyxma
NpoeKmuou pabomel

NUTOI'O: 34 18 16
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