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9 KJ1acchl

KonmuecTBo wacoB: 34 yaca B roa, 1 yac B HCACIIIO.
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c.XBopoctsHka [Ipotokon Ne 1 ot «22 » aBrycra 2022 r.
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IosicHuTeNLHAA 3aNIUCKA

[IporpamMma BHEYpOUHOH AeATEIbHOCTH «ECTECTBEHHO-HAYUYHBIH SKCIIEPUMEHT)
pazpaboTaHa B COOTBETCTBUU C TpeOoBaHUAMU DenepanbHOrO TOCYIapCTBEHHOIO
00pa30BaTENbHOTO CTaHJapTa OCHOBHOI'O OOHIEro oOpa3oBaHus yTBepkacH lIprkazom
MunucrepctBa npocsemienust Poccuiickon ®enepannu Ne 287 ot 31 mas 2021 r.
JlaHHasi TporpamMma COCTaBJIEHa Ha OCHOBE  METOIUYEeCKMX pEKOMEHAAUU I10
peanu3zanuu 00pa30BaTEIbHBIX MPOrPAMM €CTECTBEHHOHAYYHOW W TEXHOJOTHYECKOU
HaIpaBJIEHHOCTEN IO XMMUH C UCIIOIb30BaHUEM 000py10BaHus 1ieHTpa « Touka pocTay.

Mertonunueckoe mocooue. — Mockaa, 2021

Ha uzyuenune kypca «Cam cebe sxcniepT B 9 kitacce oTBoauTcs 34 yaca B TO/I;
14 B HENNEIO

dopMbl TIPOBENCHUS 3aHATUN: 3aHATHC-UTPa, Oecena, KBECT, MEIIeXO0THAs
MPOTYJKA, OKCKYpPCHS, TBOPUYECKHUE 3aHSATHS, TMPOEKT, MPAKTUYECKUE pPabOoTHI,
MpE3CHTAIUA.

[Iporpamma Kypca BHEYPOUHOH JAEATENBHOCTH pa3paboTaHa C  y4ETOM
pPEKOMEHIAIMi TpOTrpaMMbl BOCHHTAHHA. OJTO TMO3BOJSIET HA MPAKTUKE COCIUHUTH
00yyYaroIyo 1 BOCIIUTATENbHYIO ACSITEIbHOCTh M€arora, OpUEHTUPOBATh €¢ HE TOJBKO
Ha MHTEJJIEKTYalbHOE, HO M Ha HPAaBCTBEHHOE, COLMAJIbHOE pa3BUTHE peOCHKa. DTO
NpOSBJISETCS B BBIICICHUMM B LEIM MPOrpaMMbl IIEHHOCTHBIX MPUOPUTETOB; B
OPUOPUTETE JINYHOCTHBIX  pE3YyJbTaTOB  pealM3allid IPOrpaMMbl  BHEYPOUYHOM
JESITeIbHOCTH, HalIEIIIUX CBOE OTPaXEHUE U KOHKPETU3ALMIO B IPUMEPHOM MTporpaMMme
BOCIIUTAHUSA; B UHTEPAKTUBHBIX (hOpMax 3aHATHH [uid oOydaromuxcs, 00ecreunBaroInx
UX BOBJICYCHHOCTh B COBMECTHYIO C II€IarOrOM U CBEPCTHUKAMHU JI€ATEIbHOCTb.

B oOyueHun XuMuu OOJIBIIOE 3HAYCHHE HWMEET OSKCIEPUMEHT. AHAIU3HPYS
pe3yabTaThl TPOBEICHHBIX OMBITOB, ydaliuecs yOeXITaroTcss B TOM, YTO T€ WM WHBIC
TEOPETUYECKHUE TPEJICTABICHHSI COOTBETCTBYIOT WM MPOTHBOPEYAT PEaTbHOCTU. TOJBKO
OCYILECTBIISASA XUMHUYCCKUN SKCIIEPUMEHT MOXKHO MPOBEPUTH TOCTOBEPHOCTH MPOTHO30B,
C/ICJIAaHHBIX HA OCHOBAaHWHU TEOpHU. B mpoliecce SKCIepUMEHTATbHONW PadOThI ydaluecs
npruOOPETAIOT OMBIT MO3HAHKS PEATHHOCTH, SIBJISIONIUICS BaXKHBIM 3TarioM (pOpMUPOBAHHUS
y HHX YOSXICHHH, KOTOpble, B CBOI OYEpEIb, COCTABISIOT OCHOBY HAY4YHOT'O
MHUPOBO33peHHsl. KoJN4ecTBEHHBIC HSKCIIEPUMEHTHI TO3BOJIAT MOJIyYaTh JOCTOBEPHYIO
UH(QOPMAIIUIO O MMPOTCKAHUU TEX WM UHBIX XUMHYECKUX TPOIIeccax, O CBOMCTBAX BEIIECTB.
Ha ocHOBe MoJTy4eHHBIX 3KCIIEPUMEHTAIBHBIX JaHHBIX 00ydaeMbIe CMOTYT CAMOCTOSTEIIEHO
JieNaTh BBIBOABI, 0000INATh PE3YJIbTAThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO
OyJIeT crmocoOCTBOBATh OBBINICHHEO MOTHBAIIUN O0YYCHUS IITKOJIHLHUKOB .

IleHTpsl 00pa3oBaHMsI €CTECTBCHHO-HAYYHOW HAmpaBJIICHHOCTH «Todka pocTay
CO3/IaHBI C IEJIBI0 PA3BUTHS Y OOYYAIOMIUXCSl €CTECTBEHHO-HAYYHOH, MaTEMaTHYCCKOM,
UH(OOPMAITMOHHOW TPAMOTHOCTH, (OPMHUPOBAHUS KPUTHUUECKOTO ¢ KPEATHBHOTO
MBIIIJICHUS, COBEPIICHCTBOBAHNS HABBIKOB €CTECTBEHHO-HAYYHOW HAIpPaBICHHOCTH, a
TaKXKe I TMPAKTUYECKON OTpabOTKH ydeOHOTrO MaTepuaia Mo y4eOHBIM MpeaMeTam
«Dusukay, « XumMusy, «bruomnorus.

Heab u 3a1auu kypca "Cam cebe dxcnept”’

OKCHNEPUMEHT SBISAETCS HMCTOYHUKOM 3HAHUN M KPUTEPUEM HX UCTUHHOCTH B
Hayke. KoHuenuuss coBpeMEHHOro o0pa3oBaHMs IOApPa3yMeBaeT, 4YTO B Yy4eOHOM



DKCHEPUMEHTE BEAYLIYIO POJIb TOJKEH 3aHATh CAMOCTOSITEIBHBIN MCCIEN0BATEIbCKUI
YUYEHUYECKUIN IKCIIEPUMEHT.

CoBpeMEHHBIE HKCIEPUMEHTAJIBHBIE HCCIEIOBAHUS 10 XUMHUU YXKE TPYIHO

OpeICTaBUTh 0€3 HCMOJb30BaHUS HE TOJBKO aHaJOTOBBIX, HO M IH(PPOBBIX
u3MepuTenbHeix npubopoB. B denepansHom ['ocynapctBenHoM OO0pa3oBaTeiabHOM
Cranpgapre (O®I'OC) nponucaHo, 4TO OJAHMM W3 YHHUBEPCAJIBHBIX YYEOHBIX ICHCTBUH,
NpUOOPETAEMBIX YUYAIIMMHUCS, TOJDKHO CTaTh YMEHHWE «IIPOBEIAEHUS OMNBITOB, MPOCTHIX
DKCHEPUMEHTAJIbHBIX ~ HCCIENOBAaHUM, MPSIMBIX W  KOCBEHHBIX H3MEpPEHUU C
UCIIOJIb30BAHUEM aHAJIOTOBBIX U IIU(MPOBBIX U3MEPUTEIBHBIX TPUOOPOBY.
VueOHbII IKCIEePUMEHT 10 XMUMHUHU, NPOBOAWUMBIN Ha TPaIMIOHHOM OOOpYHOBaHUH, Oe3
NPUMEHEHHsI LU(PPOBBIX J1TA0OpaTOpUii, HE MOKET MO3BOJIUTH B IOJHOW MEpe pPELIUTh BCE
3a1a4d B COBpeMeHHOM 1mkoisie. IIIMpoKuil CHIEeKTp [JaTYMKOB II03BOJIIET  y4alllMMCS
3HAKOMUTBCS C MTAPAMETPAMH XUMHUYECKOIO SKCIEPUMEHTA HE TOJIBKO HA KaYE€CTBEHHOM,
HO ¥ Ha KOJWYECTBEHHOM ypoBHe. IludpoBas maGopartopusi MO3BOJISIET BECTH
JUINTEJIBHBIA 3KCIEPUMEHT JaX€ B OTCYTCTBHE 3KCIEPUMEHTATOpa, a 4YacToTa HUX
V3MEPEHUI HETIOBIACTHA YEJI0BEYECKOMY BOCIIPUATHIO .

B npouecce popMHupoBaHUs SKCIIEPUMEHTAIBHBIX YMEHUN YUEHHUK 00y4daeTcs
MpEACTaBIATh UHPOPMAIUIO 00 UCCIEAOBAHUHU B YETHIPEX BUAAX:

* B BepOaJIbHOM: OIMCHIBATH IKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJEIIb

9KCIICPUMCHTA, CI)I/IKCI/IPOBaTB BHUMAHHNC HA U3MCPACMBIX BCIMYMHAX, TCPMHUHOJIOTHH,

* B TAOJUYHOM: 3aIIOJIHATH TaOJIHUIIbI JAHHBIX, JISKAIUX B OCHOBE IMOCTPOCHUS rpaduKoB
(mpu 3TOM y y4allluxcsi BO3HUKAET IEPBUYHOE IPECTaBICHUE O MAcCIITa0aX BEJMUHH);

B rpauuecKoM: CTpPOUTH TpadUKU MO TAaOJUYHBIM JAHHBIM, YTO JAET BO3MOKHOCTh
Iepexo/ia K BbIIBUKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTU MEXKIY BEIMYMHAMHU (TIpU
3TOM Y4YWTEIb IOKa3bIBAa€T MNPEUMYILIECTBO B BHU3YaJIM3allMU 3aBHUCHUMOCTEH MEXITy
BEJIMYMHAMU, HATJSITHOCTh U MHOTOMEPHOCTB);

* B BUJIE MATEMAaTHYECKUX YPABHEHUI: JaBaTbMAaTeMAaTHYECKOE OMMCAaHUE B3aUMOCBSI3U
BEJIMYMH, MaTeMaTH4ecKoe 0000IIeHHE.

[Tocneanue roapl y ydanmxcs HabM01aeTCsl HU3Kas MOTUBALIUS U3YUCHHUS
€CTECTBEHHOHAYYHBIX TMCUUIUIMH U KaK CJIEJICTBUE MaJIeHUE KauecTBa 00pa30oBaHMUsL.

[TocTaBnsieMble B IIKOJIBI COBPEMEHHBIE CPEJCTBA OOyUEHHUs, B paMKax IMPOEKTa
«Touka pocTta» coaepkaT Kak YXKE XOpOIIO H3BECTHOE OOOpyJOBaHUE, TaK H
OPUHLMIIMATBHO HOBOE. JTO LU(pOBBIE 1a0OpaTOpUM M JNAaTUYMKOBBIE CUCTEMBbI. B
OCHOBY 00pa30BaTEIbHON MPOTPAMMBI 3aJI0’KEHO MMPUMEHEHNE U(PPOBBIX J1a00PATOPHIA.
Temartuka npeyIoKEHHBIX SKCIIEPUMEHTOB, KOJIWYECTBEHHBIX OIBITOB COOTBETCTBYET
CTPYKType NpHUMEpPHOM 00pa30BaTE€IbHOW MPOrpaMMbl IO XHUMHUHU, COJEP’KAHUIO
denepaabHOTO TOCYIapCcTBEHHOTO 0OpaszoBarensHoro ctanaapra (PI'OC).

I[aHHaSI nmporpamMmma CHOCO6CTBy€T JOCTHIKCHUIO BBICOKOI'O YPOBHA YCBOCHHA y‘l€6HOFO
MaTepuaia, yCTONYHBOTO POCTa MO3HABATEILHOTO HHTEPECa IIKOIBHUKOB, T .€. MPEOI0JIETh Te
HpO6J’ICMBI, O KOTOPBIX TaK MHOTO TrOBOpAT, KOrga p€db 3aXOAUT O COBPEMCHHOM HMIKOJIbHOM
XUMHUYCCKOM O6p3.30BaHI/II/I, ad 3HAYUT U ITOBBIILICHUIO KAa4YCCTBA 06pa303aH1/1$1 .

HopmaruBHas 0a3a

1 . ®enepanbupiii 3akoH OT 29 .12 2012 Ne 273-®3 (pex . ot 31 .07 .2020) «O6
obpazoBanuu B Poccuiickoii deneparmy» (¢ u3M . 1 jom ., Beryn . B ety ¢ 01 .09 .2020) .
2. Tlacnopt HammoHampHOTO mpoekTa «OOpa3oBanue» (yTB. mpesuauymom CoBera mpu
[Ipesunente PO no crparernuyeckoMy pa3BUTHIO U HALTMOHAIBHBIM MIPOEKTAM, IPOTOKOI OT



24 .12 .2018 Ne 16).

3. TocynmapctBennas mporpamma Poccuiickori ®enepanuu «Pa3Butne 00pa3zoBaHU»
(yrBepxkaeHa nocranoBieHueM [IpaBurensctBa PD ot 26 .12 .2017 Ne 1642 (pen . ot 22
.02 .2021) «O06 yTBep)KACHUU TOCYIapCTBEHHON mporpammbl Poccuiickoit denepariyn
«Pa3Butre 06pa3oBaHUs .

4. ®epnepanbHbIl TOCYJApCTBEHHBIN 00pa3oBaTEeNbHBIA CTAaHAAPT OCHOBHOIO OOIIEro
00-pa3zoBanus (yTBEPKICH MPUKa3oM MUHHCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoi
®eneparmu ot 17 gexabps 2010 r. Ne 1897).

5. denepanpHblii TOCYAAPCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT CPEAHETO OOIIEro
obpazoBanms (YTBEpKIEH Mprka3oM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoi
®deneparmm ot 17 mast 2012 1. Ne 413).

6. Metoauueckue pEeKOMEHAAMM 1O  CO3J4aHul0 U (YHKUUOHUPOBAHUIO B

0011e00pa30BaTEeIbHBIX OPTaHU3AlNAX, PACTIOJOKEHHBIX B CEIBCKOH MECTHOCTH |
MajbIX TOpojax, IHEHTPOB 0Opa30BaHMs ECTECTBEHHO-HAYUYHOW U TEXHOJOTHYECKOM
HampaBieHHocTel («Touka pocra») (yTBEpXKACHBI pacnopsskeHrueM MUHHUCTEpCTBa
npoceetneHust Poccuiickoit ®eneparuu ot 12 suBaps 2021 r. Ne P-6) .

KpaTtkoe onucanue moaxooB K CTPYKTYPHPOBAHNIO MaTepuaioB B
oOpazoBatenpHOl porpamme (OIT) mpeacTaBieHbl CIEAYIONINE Pa3Eibl:

1. OcHOBHBIE KJIaCChl HEOPTaHUYECKUX COCTUHECHUIA.
2 Teopust IEKTPOIIUTUYECKON JUCCOIHALIIH.
3 XUMHUYECKHUE PEAKIIUH.
4 XuMHUUueCcKue 3JIEMEHTHI (CBOMCTBA METAVIOB, HEMETAJJIOB U UX COCAMHEHUN) .

B ocHOBY BbIJI€JIEHHSI TaKUX pa3/eliOB 3aJI0KEH XUMHUYECKHI SKCIEPUMEHT.
OcHoBHOM (opMoOi y4uyeOHOH JEATEILHOCTH SBISCTCS XUMHYECKUM HKCIECPUMEHT,
MPOBOAMMBIN B BUJIE 1a00PATOPHBIX, MPAKTUUYECKUX PAaOOT U JEMOHCTPALIUM.

JlanHast oOpaszoBaTelibHasi TporpamMma O0O0€CTeuMBaeT YCBOCHHE YYal[UMHUCS
BOKHEUIITUX XUMUYECKUX 3aKOHOB, TEOPUN W TOHATUHN; (HOpPMUPYET TPECTaBICHUE O
pOJM XUMHM B OKPYXKAIOLIEM MUPE U KU3HU 4yesoBeka. [Ipu 3TOM OCHOBHOE BHUMAaHUE
YAENSAETCS CYIUHOCTH XUMUYECKUX PEAKIMNA U METOJAM UX OCYLIECTBJICHHUS .

OgHuM Y3 OCHOBHBIX NPUHLHUIIOB TOCTPOCHHS MPOTrpaMMbl SIBISETCA NPHUHIIMII
JOCTYITHOCTH. DKCIIEPUMEHTAIbHbIE JaHHbIC, MOJYYCHHbIC YYATUMUCS MPU BBINOJIHEHUU
KOJIMYCCTBCHHBIX OIIBITOB, IIO3BOJIAIOT Y4YallMMCA CaMOCTOATCIbHO JC€JIaTb BbIBOJELI,
BBISIBIISITh 3aKOHOMEPHOCTH. [l0X0/bl, 3aI0’KEHHBIE B COJIEpKAaHME MPOTPaMMBI Kypca,
CO37aI0T HEOOXOUMBIC YCIOBHUS IJIsi CHCTEMHOTO YCBOCHHUS YUalIUMUCA OCHOB HAYKH, IS
obecrieueHns pa3BUBAIOIIETO M BOCTIHUTHIBAIOIIETO BO3ACHCTBUS OOyYEeHHMsS] HA JTUYHOCTH
yyamierocsa. PopMmupyeMble 3HAHUS JOJKHBI CTaTh OCHOBOW CHCTEMbl YOEXKICHMI
IIKOJIbHUKA, IEHTPAIbHBIM SAAPOM €ro Hay4YHOTOMHUPOBO33PEHHUS .

OGpazoBatenbHas MporpaMMa Mo3BOJIsIeT HHTETPUPOBATH PEATU3yEeMbIe MOIXO/IbI,
CTPYKTYpY U COJEpXaHUE TP OpraHu3anud oOydeHHs XumMuu B 9 Kiaccax,
BBICTPOECHHOM Ha 0a3e UCMOJIb3yeMOT0 Y4eOHO-METOIMUECKOTO KOMILIEKCA:

» T.E. Pymsutuc, @.I'. ®enpaman. «Xumus. 9 kimacc. M.: «IIpocsemenuey, 2020r.».
Hcnons3oBanue obopyaoBanus «Touka poctay npu peanusanuu ganHor Ol mo3BosisieT
CO3/1aTh yCJIOBUSL:

¢ A paCIIUpPCHUA COACPKAHMSA INKOJIBHOI'O XUMHUYCCKOI'O O6p2130BaHI/I$I;
® JJId IIOBBIINICHUA MMO3HABAaTEIbHOM aKTUBHOCTH o6yqa}oumxc;[ B €CTCCTBCHHO-



Hay4YHOU 00JacTH;
TSl pA3BUTHSI JIMYHOCTH PeOCHKA B Mpoliecce 00YUeHUST XMMHH, €ro CIIOCOOHOCTEH,
(GopMHUPOBaHHS U yIOBICTBOPESHUSI COIMATBLHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEIH;

JUTs1 pabOTHI ¢ OJTAPEHHBIMY IIKOJFHUKAMH, OPTAHU3AIIUN UX PA3BUTHS B
Pa3TUYHBIX 001acTIX 00pa30BaTEILHOM, TBOPUECKOM NESITEIIHEHOCTH .

IInanupyembie pe3yJibTaThl 0CBOeHUs Y4eOHOro kypca «Cam cebde
IKCIEPT» C ONMUCAHMEM YHUBEPCAJIbHBIX YU4eOHbIX AelicTBUI

Jluunocmmnole pé3yivmambl

Obyuarowuiica NOIY4um 603MOACHOCMb OJisL YOPMUPOBAHUSL Cledyrouux tudHocmHulx Y'Y/

OIIpe/ie]ICHNEe MOTUBALIMY U3Y4YEHMs y4eOHOI0 MaTepHaa;

OLIEHMBAaHUE YCBAMBAEMOI'0 y4eOHOr0 MaTepuasa, UCX0/s U3 COLUAIBHBIX U
JMYHOCTHBIX LIEHHOCTEM;

HOBBIIIIEHHE CBOETO 00Pa30BaTENBLHOIO YPOBHS M YPOBHS TOTOBHOCTH K U3yUEHHIO
OCHOBHBIX UCTOPUYECKHUX COOBITUH, CBA3aHHBIX C Pa3BUTHEM XUMMHU U OOIIECTBA;

3HAHME MMPABUJI TIOBEICHHS B UPE3BbIYANHBIX CUTYALIMSIX;

OLIEHMBaHUE COLMAIbHON 3HAYMMOCTHU MPOQPECCH, CBA3aHHBIX C XUMUEH;
BJIa/ICHUE IIpaBUJIaMU 0€3011aCHOr0 0OpaIeHHs ¢ XMMUYECKUMHU BELIECTBAMU U
000pyZ0BaHUEM, IIPOSIBIIEHUE HKOJIOTHUECKON KYJIBTYPHI .

MemanpeomemHnule pe3yiomambul

Pecvismusenvie

Oobyuarowuticsi NOIYYUM 803MONCHOCIL 011 (POpMUPOBAHUsL Cledyouux peeyaamusnuvlx Y V/I:

HesjernojiaraHue, BKJIOYas I[IOCTAHOBKY HOBBIX  LeJeil, mpeoOpa3oBaHUe
MPAKTUYECKOM 3aJa4yd B IIO3HABATEIIbHYH), CAMOCTOSITEIIbHBIA aHalIu3 YCIIOBUU
JIOCTUKEHHUSI 1IeJTd Ha OCHOBE YyuyeTa BBIJCICHHBIX YUYHUTEJIEM OPUEHTUPOB
JIEUCTBUS B HOBOM yU4e€OHOM MaTepuare;

MJIAHUPOBAHUE ITYTU JOCTUKEHUS LIEIICH;

YCTaHOBJICHHE 11€JIEBBIX PUOPUTETOB, BbIICIICHNUE aJIbTEPHATUBHBIX CITIOCOOOB
JIOCTUKEHUS 11eJI1 U BBIOOP Hanbosee r3(hPpekTuBHOTO Ccrocooa;

YMEHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOC BPEMS U YIIPABIISAThH UM;

yYMEHHE PUHUMATh PEIICHUS B MPOOJIEMHOM CUTYyaIlUH;

NIOCTaHOBKA Y4eOHBIX 3a]1a4, COCTABJICHHUE IJIaHa ¥ TTOCTICIOBATEIbHOCTH ICHCTBHIA;
opraHu3aiys padodero Mecta pHu BHITOJHEHUH XUMUYECKOT0 SKCIIEPUMEHTA;

MIPOTHO3WPOBAHUE PE3YJIbTATOB OO0yUYEHHS, OIICHMBAHHWE YCBOCHHOTO MaTepHala,
OIICHKA Ka4yeCTBa W YPOBHS TOJIYYCHHBIX 3HAHUW, KOPPEKIIUS TUIaHa U crocoda
JEeUCTBUS IIPH HEOOXOUMOCTH .

lloznasamenvhvle

Obyuarowuiics noayyum 603MOHCHOCMb OJist POPMUPOBAHUSL CIEOYIOUIUX

noznasamenvholx YV/I:



IIOUCK U BbljIeJIEHUE NH(OPMALINY;

aHaJIn3 yCJIOBUM U TpeOOBaHUH 3a7a4u, BEIOOP, COMTOCTABIEHUE U 0OOCHOBAHHE
crioco0a peleHus 3a1auu;

BbIOOD Hambosee 3(pPEeKTUBHBIX CIIOCOOOB PELICHHS 33/1a4i B 3aBUCUMOCTHU OT
KOHKPETHBIX YCIOBUU;

BBI/IBJKEHUE U 000CHOBaHME T'MIIOTE3bI, BBIOOP cr1oco0a €€ MPOBEPKH;
CaMOCTOSITENILHOE CO3/IaHUE aJIrOpUTMa JAesITeIbHOCTH IIPU PELICHUH po0ieM
TBOPYECKOTO U IOMCKOBOT'O XapaKTepa;

YMEHHSI XapaKTEPU30BaTh BEUIECTBA I10 COCTABY, CTPOCHUIO U CBOVICTBAM,;
ONKMCHIBAHUE CBOMCTB: TBEP/BIX, )KUJKHUX, Ta3000pa3HbBIX BEIIECTB, BHIICICHUE UX
CYILIECTBEHHBIX IPU3HAKOB;

U300paKeHHE COCTaBa MPOCTEUIITNX BEUIECTB C MOMOIIBI0 XUMHUUECKUX (OPMYIT U
CYIIHOCTH XMMHMYECKUX PEAKIIMM C IIOMOIIBIO XUMUYECKUX YPABHEHUM;
pOBeIeHHE HAOIIOICHUH, ONMMCAaHUE TPU3HAKOB U YCIOBHI T€UEHUSI XUMHYECKHUX
peaKUui, BBIIOJIHEHUE XUMUYECKOI0 DKCIIEPUMEHTA, BBIBO/JBI HA OCHOBE aHAJIN3a
HAOJIOJICHUII 3a S3KCHEPUMEHTOM, pEIICHHE 3a/]ay, MOJyuYEeHUE XUMHYECKON
uH(GOpPMallUU U3 Pa3INYHbIX HICTOYHHUKOB;

YMEHHE OPTaHU30BbIBATH UCCIIEAOBAHUE C LIEJIbIO IIPOBEPKU TMIIOTES;

YMEHUE JIeNIaTh YMO3aKI0UeHUs (MHAYKTUBHOE U 110 aHAJIOTMH) U BBIBOJBL
yMeHHEe 00BEKTUBHO OIICHUBATH HH(POPMAIIHIO O BEIIECTBAX U XMMUYECKHX ITPOIIECCax,
KPUTUYECKHA OTHOCHUTBHCS K TICEBJOHAYYHOU MHPOPMALIUH .

KOMMVHMKCIMMBHble

Obyuarowuiics noyyum 603MOACHOCMb 05 YOPMUPOBAHUSL CTLEOVIOUUX

KommyHnukamusuolx YV/I:

MIOJIHOE ¥ TOYHOE BBIPAKEHUE CBOUX MBICJIEH B COOTBETCTBUH C 3aJjauaMu U
YCIIOBUSIMH KOMMYHHUKAIIAH;

aJIeKBaTHOE HCIIOJIb30BAHME PEYEBBIX CPEICTB ISl y4acTHsl B JTUCKYCCHH H
apryMeHTalluy CBOEH MO3ULIMK, YMEHHE MPEICTABIAThH KOHKPETHOE COJIEpIKaHue C
COOOIIEHHEM €ero B TMUCBMEHHOW M YCTHOM (opme, ompeneneHue crocoOoB
B3aMMOJECHCTBUSI, COTPYIHUYECTBO B TOMCKE U cOOpe MHPOpMaIHH;

orpesiesieHue Crnoco00B B3aUMOAECHCTBHS, COTPYIHUYECTBO B IOUCKE U cOOpe
uHpopMalu, ydacThue B JHAJIOTe, IUIAHUPOBAHUE OOIIMX CIOCOOOB paboTHI,
MPOSIBJIICHUE YBAXKUTEIHHOTO OTHOIICHHS K APYTHM YUaIIHMCS;

OIMHMCAHKE COJEP>KAHUS BBIMOIHIEMBIX JEHCTBUMN C 1IEIbI0 OPUEHTUPOBKHU B
IPEeIMETHO-TIPAKTUUECKOHN 1eITeIbHOCTH;

YMEHUS YUUTHIBATH Pa3HbIE MHEHUS U CTPEMHUTHCS K KOOPAUHAIIMH PA3TAYHBIX
MO3UINI B COTPYAHUYECTBE;

dbopmMynupoBaTh COOCTBEHHOE€ MHEHHWE U TMO3UILHI0, apPryMEHTHUPOBATh U
KOOPAMHHUPOBATH €€ C MO3ULUIMU MAapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE
OOIIETo pelIeHus] B COBMECTHOM 1€ATEIbHOCTH;

OCYIIECTBIISATH B3aMMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYTHUYECTBE
HEOOXOJMMYIO B3aUMOIIOMOIIIb;

IJIAHUPOBATH OOIIHE CITOCOOBI PAOOTHI; OCYIIECTBISATH KOHTPOJIb, KOPPEKIIHIO,
OLICHKY JIEMCTBUIA MapTHEPA, YMETh YOEKIaTh;

UCTIOJIb30BaTh aJIEKBATHBIE SI3BIKOBBIE CPEACTBA JJII OTOOPAKEHHsI CBOMX UYBCTB,



MBICJIEH, MOTUBOB U MOTPEOHOCTEH; 0TOOpakaTh B peuu (OMUCaHUE, OObSICHEHHE)
COJEp)KaHUE  COBEpIIAEMBIX  JCHCTBHHA, Kak B  (opMe  TPOMKOM
COLIMAJIM3UPOBAHHON peyH, TaK U B popMe BHYTPEHHEH peuu;

pa3BHBaTh KOMMYHHUKATHBHYIO KOMIICTCHIIMIO, HCIIONB3Ysl CPEACTBA YCTHOH U

MUMCbMEHHOM KOMMYHHKaIIUHU IIpU pa60Te C TCKCTaMU y‘-IG6HI/IKa 1 IOIOJIHHUTEILHOM

JUTEPATYPOU, CITPABOUHBIMU TAOJIUIIAMHU, IPOSIBISATH TOTOBHOCTh K YBOKEHHIO
WHOM TOYKHU 3pEHUs MPU 0OCYKJIEHUU PE3YJIHTATOB BBHITOJIHEHHONU PabOTHI .

Ilpeomemmnwie pezyromamal

Obyuarowuiicst HayY4umcsL:

NPUMCHATHL OCHOBHBIC MCTO/AbI IIO3HAHUS: H36J'IIOI[6HI/IG, HN3MCPCHUC, DKCIICPUMCHT,
OIMKMCHIBATH CBOWMCTBA TBEP/IBIX, KUIKUX, TA3000pa3HBIX BEIIECTB, BBIICIS UX
CYILIECTBEHHbIC NMPU3HAKH;

pPacKpbIBaTh CMBIC] 3aKOHA COXPAHEHUSI MacChl BEIIECTB, AaTOMHO-MOJICKYJIIPHOU
TEOpUHU;

pa3inyaTh XUMUYECKUE U PUBHUECKUE SBICHUS, Ha3bIBATh MPU3HAKU U YCIIOBUS
MPOTEKAHNS] XUMUYECKUX PEAKIU;

coOJTI01aTh IpaBMIIa 6€301acHOM paboThI MPU MPOBEJACHUH OIBITOB;

M0JIb30BAThCS JTA0OPATOPHBIM 000PYIOBAHUEM U TIOCYIOM;

MoJy4aTh, COOMpaTh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;
XapaKkTepu3oBaTh (PU3NYECKUE W XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX  COCIMHEHUH, TMPOBOJUTH  OMbBITHI,  IOJTBEPKIAIOIINE
XUMHUYECKUE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB;
pacKpbIBaTh CMBICH TOHSTHS  «pPAacTBOP», BBIYUCIATH MACCOBYIO  JOJIIO
PacTBOPEHHOIO BEILIECTBA B PACTBOPE, T'OTOBUTH PACTBOPHI C OMNpPEIAEICHHOMN
MacCOBOM J10JI€ll paCTBOPEHHOTO BEIIECTBA;

XapakTepu30BaTh 3aBUCUMOCTh (DU3WYECKUX CBOMCTB BEIIECTB OT THUIMA
KPUCTAJUIMYECKON  PELICTKH, ONpeAeasTh BHUJ  XUMHUYECKOW CBSI3U B
HEOPTaHUYECKUX COCAUHEHUSX;

PacKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUU BJIEKTPOJIUTHYECKON TUCCOLMALINH,
COCTaBJISAITh YPABHEHUS DJIEKTPOJUTUYECKOM JTUCCOLUMAIMU KHUCIOT, HIEI0UYeH,
COJIEH U peakIuii HOHHOTO OOMEHa;

PACKPBIBATH CYITHOCTb OKHCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ, OIpCaAcCIATh
OKHUCIIUTEIb U BOCCTAHOBUTENb, COCTABIIATh YPABHEHUSI OKUCIUTEIIHHO-
BOCCTAHOBUTEIbHBIXPEAKIU;

Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEAKINU;
XapaKTepUu30BaTh B3aUMOCBS3b MEXK/y COCTaBOM, CTPOCHUEM U CBOMCTBAMHU
HEMETAJUIOB U METAJIJIOB;

MPOBOAUTH OMBITHI MO MOJYYEHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB Pa3INYHbIX
BEILIECTB;

IPaMOTHO 00paIlaThCs C BEIIECTBAMU B ITOBCETHEBHOM KU3HU.

06)/'{(1}01/14141/70}2 noaysunt 603MONCHOCMb HAYYUNIbCA.

BBIJIBUT'ATb U TIPOBCPATH ISKCIICPUMCHTAIIBHO THUIIOTEC3bBI O XMMHUUYCCKUX CBOMCTBax
BCHICCTB Ha OCHOBC HX COCTaBa W CTPOCHHUA, HUX CIIOCOOHOCTH BCTylIaTb B



XUMUYECKUE PEAKIIUH, O XaPAKTEPE U NPOAYKTAX PATUUHBIX XUMUYECKUX PEAKIINIA;

¢ XApaKTCPHU30BaATh BCHICCTBA II0O COCTABY, CTPOCHHIO U CBOﬁCTBaM, YCTaHaBJINBATb

MIPUYUHHO-CJICACTBEHHBIC CBSI3M MEK]1y JaHHBIMHU XapaKTEePUCTUKAMHU BEILIECTBA;

® COCTaBJISITh MOJIEKYJISIPHBIE U TIOJIHBIC MOHHBIE YPABHEHUS 10 COKPAIICHHBIM
MOHHBIM YPABHECHUSIM;

® [IPOTHO3UMPOBATH CHOCOOHOCTH BEIIECTBA IMPOSIBISATH OKHUCIUTEIbHBIC WIIU
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YYCTOM CTEHEHEW OKHUCJICHUS DJIEMEHTOB,
BXOJISIIIMX B €r0 COCTaB;

® BBHIJBUTATH U MIPOBEPATH IKCIIEPUMEHTATBLHO THIIOTE3bI O PE3yIbTaTax BO3ICUCTBUS
pasnTUYHBIX (AKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKOHN peaKIvy;

® UCIIOJIH30BATh MPUOOPETECHHBIC 3HAHUS JJI SKOJIOTHUIECKUA TPAMOTHOTO
MIOBEJICHUS B OKPYXKAIOLIEH Cpeie;

® CMOJIb30BaTh MPUOOPETCHHBIC KIIIOUEBBIE KOMIIETEHIIMM TIPU BBITOJIHEHUU
MIPOCKTOB M PEIICHUH y4eOHO-MCCIIEIOBATEILCKUX 3a7a4 M0 M3YYCHUIO CBOMCTB,
crioco0OO0B MOJYYECHUS U PACIIO3HABAHUS BEIIECTB;

e 00BEKTHBHO OLICHUBATHh MH(GOPMAIIMIO O BEIIECTBAX M XUMHUECKUX Ipolieccax;

® 0CO3HABAaTh 3HAYCHUE TECOPETUUECCKUX 3HAHUM 110 XUMUU JIJIs MPAKTUYECKOU
JICATEIILHOCTH UEJIOBEKA;

® CO3/aBaTh MOJIENIM U CXEMbl JJIsl PEIICHUsI YYEOHBIX U MO3HABATEJBHBIX 3a7ady;
MOHMMATh HEOOXOAUMOCTh COOJIIOJCHUSA MPEANUCAHUM, MpeajiaraéMblx B
HHCTPYKIMAX TI0 UCTIOJIB30BAHUIO JICKAPCTB, CPEJACTB OBITOBOM XUMHUH U 1P .

DopMBbI KOHTPOJIS

Kontpons pe3ynbTaToB 00yueHusi B cooTBeTcTBUM ¢ AaHHOM OIl mpoBoautcs B Gopme
MUCHbMEHHBIX U DKCHEPUMEHTAJbHBIX  paboT, MpearnoiaraeTcss  MNpoBeACHUE
MIPOMEXYTOYHOU U UTOTOBOM aTTECTAIUH .

Hpomeofcym OuHasx ammecmauus

Jns ocymiecTBIIeHUSI MPOMEXKYTOYHOM AaTTECTAllMM HMCIOIB3YIOTCS KOHTPOIbHO-OLEHOYHBIE
MaTepuaibl, OTOOp COAEp)KaHMUsI KOTOPHIX OPUEHTUPOBAH HA MPOBEPKY YPOBHS YCBOCHUS
CHCTEMBbl 3HAaHMM M YMEHMH — UMHBAPUAHTHOIO sApA COJEPKAHUS JIEUCTBYIOLIUX
0o0pa3oBaTeIbHON MPOTPaMMBI IO XMMHH I 00IIe00pa30BaTebHBIX OpraHu3aiuil. 3ajianus
IIPOMEKYTOYHOM aTTECTAMU BKIIOYAKOT MaTEpUall OCHOBHBIX Pa3J/IeJIOB Kypca XUMHUH.



TemaTn4yeckoe IVIAHUPOBAHUE

TemaTH4yeckoe MJIAHMPOBaHNe Y4eOHOr0 MaTepuasia

9 kJaacc
Ne Tema CopeprkaHue LleneBan yctaHOBKa Kon- NMnaHupyemble pe3ynbTaTtbl Ucnonb3oBaHue
n/n YpPOKa BO obopypoBaHua
yacos
1 Teopusa LleMOHCTpaUNOHHLIN OMbIT Moka3aTb, 4To 1 3HaTb, YTO pacTBOpEHUE - [aTtunk TemnepaTtypbl
3NEKTPONUTNYECKON Ne 1 «TennoBon addekT pacTBOpeHME BeLWECTB HM3UKO-XMMUYEcCKumnpouecc NnnaTUHOBbLIN
auccoumaumm pacTBOpEeHUs BeLLeCcTB B UMeeT pag, NpM3HaKkoB
BOAE» XMMUYECKOW peakumm
2 Teopus MpakTnyeckan pabota Ne 1 | BBeaeHne NOHATMI 2 YMeTb 3KCnepuMeHTanbHO Oatumk
3NEKTPONUTUYECKON «OnNeKTponuThI N «IANEKTPONUT» U onpeaenaTb ANeKTPONNTbI U 3N1EKTPONPOBOAHOCTH
Auccoumnaumm HE3NEeKTPONNUTbLI» «HE3NEKTPONUT» HE3NEeKTPONUTbI
3 Teopus JlabopaTtopHbIn onbIT N2 1 Cdopmuposatb 1 3HaTb, Kakoe BNusHWe | Jatuuk
3NEKTPONNTUYECKON «BnusHue pactBoputenaHa | npeacraBneHve o BIMAHUN OKasblBaeT BOAA Ha | aNeKTponpoBOLAHOCTM
ouccoumnaumm auccoupnaumior pacTBopuTens Ha Juccoumaumio BellecTsa

Avccoumamo
anekTponuTa




YMeTb onpeaenaTtb CUnbHbIE U

Teopus JlabopaTtopHbIn onbIT N2 2 OKCnepuMeHTanbHO BBECTH cnabble aneKTponuTbl ¢ NomoLbto | [JJatumk
3NEKTPONUTUYECKON «CunnbHble n cnabble NMOHATME «Crabbin faaTumka 3N1eKTPONpPOBOAHOCTHU
anccoumanumm . 3NEKTPONUTbI» ANEKTPONnUT»
CunbHble 1 cnabble SNEKTPONpOBOAHOCTH
9NEKTPONUTHI
Teopusa JNNa6opaTtopHbin onbIT N2 3 Cdpopmuposatb 3HaTb 3aBUCUMOCTb Oatunk
9NEKTPONUTNYECKON «3aBUCUMOCTb npeacrasneHne o 3MeKTPONPOBOAHOCTU pacTBOPOB | 3N1E€KTPONpoOBOAHOCTH
auccoupnaumm 3NEKTPONPOBOLAHOCTH 3aBUCUMOCTM OT KOHLEHTpaLnmn NoHOB

pacTBOPOB CUIbHBbIX 3NEKTPONPOBOAHOCTH

3NEKTPONNTOB OT pacTBOPOB OT KOHLEHTpaLum

KOHLEHTpaumm MOHOB» NOHOB
Teopusa MpakTnyeckan pabota Ne 2 | 3akpenuTb NpeacTaBneHneo YMeTb 3KCnepuMeHTanbHO Hatunk
3NEKTPONUTNYECKON «OnpepenexHne KOHLEHTpauun | 3aBUCUMOCTHU onpenenaTb KOHLEHTpaLMIo Conu | aneKTponpoBOgHOCTMU
auccoupnaumm CONN Mo 3NEKTPONPOBOAHOCTYU | 9N1EeKTPONpPOBOAHOCTH B pacTBOpE C NOMOLLbIoAaTYnKa

pacTBopa» pacTBOpoOB OT 3NeKTPONPOBOAHOCTHU

KOHLUEHTpaLun MOHOB

Teopus JNNa6opaTtopHbin onbIT N2 4 NcecnepoBatb  0cobeHHOCTH MNpuMeHATb 3HaHMS O peakumn | daTtumk
NEKTPONUTNYECKON «B3aumogencreme npoTekaHus peakuun HenTpanusauun B WHBIX | 3NEKTPOMNPOBOAHOCTH,
anccoumanumm . rmgpokcuaa 6apus ¢ cepHon | HerTpanusaumm YCNOBUSIX po3artop obbema

Peakuuu noHHoro
obmeHa

KWUCIOTOM»

XunakocTn, 6ropeTka

Teopus Na6opaTtopHbin onbIT N2 5 OKcnepuMeHTanbHO NokasaTtb 3HaTb, UTO BCe pacTBopuMble B | [laTumk
SNEKTPONUTUYECKON «O6pa3oBaHue conen o6pa3oBaHVie NOHOBMNPU BOJIE COMUY ABMAKTCA CUNbHLIMU | 3N1EKTPONPOBOAHOCTU
anccoumaumm aMMOHUA» peakuun ammmnaka c anekTponuTtamm

Kucnotamm
Xumunyeckue peakuun . | JlabopatopHbin onbIT N2 6 N3y4eHune okucnutenbHo- MmeTb npeacrasneHue o Jatunk Temnepatypbl

OkucnutenbHo-
BOCTaHOBUTENbHbIE
peakuumn (OBP)

«3yyeHne peakuuu
B3auMoOOeuncTeua cynbduta
HaTpuA C NepoKCUAOM BOLO-

popa»

BOCCTA@HOBUTEJIbHbIX
npoueccos, NpoTeKarwmnx c
BblaeneHnemM aHeprmn

Tennosom adekte
OKMCNNTENbHO-
BOCCTaAHOBUTESNbHbIX peakuui

nnaTUHOBLIN




Ne Tema CopepikaHue LleneBan ycTaHOBKa ypoKa Kon-Bo MnaHupyemble pe3ynbTaTtbl Ucnonb3oBaHue
n/n yacos obopyaoBaHus
10 | Xumuueckune peakuuu . | JlabopaTopHbI onbIT N2 7 [HokazaTtb, 4TO B npoLecce 1 MmeTb npeacraBneHus o pas- OaTtunk pH
OBP «M3meHeHne pH B xone npotekaHua OBP BO3MOXHO JNINYHBIX NPOAYKTax
OKNCNUTENbHO- obpa3oBaHMe KUCNOTbl Unu OKMCNUTENbHO-
BOCCTaAHOBUTESNbHbIX Lenoum BOCCTaAHOBUTESNbHbIX peakuum
peakuun»
11 | Xumuyeckne peakumu . | JTabopaTtopHbii onbIT N2 8 KonunyectBeHHO 2 3HaTb, 4YTO MeTannbl aBngTca| JaTtumk HanpsxeHus
OBP «CpaBHuTEnNbHas oxapakTtepu3oBathb BOCCTAQHOBUTENAMU C pa3HON
XapakTepucTuka BOCCTaAHOBUTESbHYIO BOCCTaAHOBUTENbHON
BOCCTaHOBUTESTbHOW CNocobHOCTb METaNOB CMNOCOBHOCTbIO
CrnocobHOCTM MeTannoB»
12 | Xumuueckne peakumm .| [JeMOHCTpauMOHHble  OnbIThl | N3yunTb 3aBUCUMMOCTb 2 3HaTb 3aBUCMMOCTb CKOPOCTH Mpubop ana
CkopocTb xumuyeckon| No 2 «W3yuyeHne  BnAusHMS | CKOPOCTM  peakuun  oT peakuumn OT pasnnyHbIX (PaKToOpoB - | MNMCTpauun
peakumm pas3nnyHbiX hakTopoB Ha pas3nnyHbIX hakToOpOoB TemnepaTypbl, KOHLEHTpauuu 3aBUCMMOCTU CKOPOCTH
CKOpPOCTb peakuum» pearmpyoLLmx BELLECTB, XUMUYECKOWN peakumm oT
KaTanusatopa, Npupofbl BELLECTB, | YCOBUI
naowanm ConpmuKOCHOBEHUSA
BELLEeCTB
13 | Hemetannel . [anoreHsl | [JeMOHCTpaLMOHHBIN ONbIT JKcnepuMeHTanbHoe 1 3HaTb (husnyeckmne n xumudeckune | Annapat ans
Ne 3 «M3yueHune dmandecknx n | uaydyeHne uanyeckux W CBOWCTBA rasnioreHos . nposefeHus
XMUMUNYECKNX CBOWCTB XS10pa» | XMMMUYECKMUX CBOWUCTB XJ10pa YMeTb 3anucbiBaTb YpaBHEHNUS | XMMUYECKUX MPOLLECCOB
peakuwi ranoreHoB ¢ metannamu, | (AMNXP)
HemMmeTannamm, Ux pasnmyHyto
OKMCNUTENbHYI CNOCOBHOCTL
14 | ManoreHbl MpakTnyeckasa pabota Ne 3 | OnpepenuTb coaepXxaHue 2 YMeTb NpUMEHATb [aTumk xrnopua-noHos

«OnpepeneHne cogepxaHus
XJIOpPUA-UOHOB B NMUTLEBOM

BOZIE»

XNopua-NOHOB B
nccnegyemMbix pactBopax

MNOHOCENEKTUBHbIE AAaTYUNKUN




Ne Tema CopeprkaHue LleneBas yctaHOBKa ypoKa Kon-so NnaHupyemble pesynbratbl Ucnonb3oBaHue
n/n Yyacos obopyaoBaHusa
15 | CepoBoaopoga, [eMOHCTpaumMoHHbIN onbIT: | N3yunTb nabopaTopHbie 1 3HaTb nabopaTtopHbie cnocobbl | Annapat ans
cynbhunapl «[onyyeHne cepoBogopoaa u| cnocobbl Nony4eHus nonyyeHnsa cepoBoOfOpPOAa, ero | npoBefeHUs XUMUYEeCKuX
N3y4yeHne ero CBOMUCTBY . cepoBoaopoaa, ero bmr3nyeckne n Xmummyeckmne peakuun (AMNXP), npubop
JlabopaTopHbIi ONbIT: CBOWCTBA NCBOWNCTBA CBOWCTBa . YMeTb NPOBOSUTL AN NonyyYeHus ra3os
«CwuHTE3 cepoBogopoaa . cynbunaos Ka4yeCTBEHHbIE peaKuun Ha unu annapat Kunna
KauyecTBeHHble peaKkumm Ha cepoBoAopo, 1 conu
cepoBoaopoa, u cynbumabi» CepoBOAOPOAHON KUCMOTHI,
COCTaBNATb COOTBETCTBYOLLME
YPaBHEHMA XUMWNYECKNX peaKLni
16 | Hemetannbi . Okcuabl | [JeMOHCTpaLMOHHbIN ONbIT N3yunTb cBOMNCTBA 1 3HaTb usnveckne n xummdeckue | Annapat ang
cepbl . CepHucras Ne 4«N3yyeHne cBOCTB CepHUCTOro rasa CBOWCTBA CEPHUCTOrO rasa . YMeTb | NnpoBeaeHuns
Kucnorta CEPHUCTOro rasa u 3anncblBaTb YpaBHEHUS peakumin | XMMUYECKNX peakLmii
CEPHNCTON KUCTOTbI» rasa c BOOW, CO Lenovyamu (AIMXP)
17 | HemeTtannsb! . AMmuak | JlabopaTtopHbiin onbiT Ne 9 OKcnepuMeHTanbHO AoKa3aTb 1 3HaTb, YTO pacTBOp aMMMaKaB Jdatunk
«OCHOBHBbIE CBOWCTBA NpPUHAANEXHOCTb pacTBopa BOAEe - cnabblii aNeKTPo- NUT . 3N1EKTPONPOBOAHOCTHU
amMmMmmaka» amMmmMmaka K cnabbim YMeTb onpefenste 9T0 CBOWCTBO C
aneKTponuTam NOMOLLbIO AaTymMKaA
3N1EeKTPONPOBOLAHOCTH
18 | Okemp azora (IV) [leMOHCTpauUnNOHHbIE OMbIThI: | N3y4nTb NPOMBILLIIEHHbIE U 1 3HaTb NPOMBILLNIEHHbIE U TepMOope3nCTOPHLIN

«lMNonyyeHue okcmaa asoTta
(IV) n n3yyenue ero
cBoncTBy; « OKMcneHne ok
cupa a3ota (1) po okeunpa
asorta (IV)»; «Bsaumopeictane
okcupa asota (IV) c Bogon n
KMCNOpPOAOM, Nofy4YeHne
a30THOW KUCNOTbI»

nabopaTtopHble cnocobbl
nonyyexus okcuga asorta (IV),
€ro CBOWCTBa, NpUMEHEHNE B
NPOU3BOACTBE a30THOM
KNUCNOTbI

nabopaTtopHble cnocobbl
nony4eHusa okenga asorta (1V),
eromsnyeckne n XuMmn4eckume
CBOWCTBA . YMeTb COCTaBNATb
COOTBETCTBYIOLLME YPaBHEHUSA
XUMUYECKNX peaKLnm .

YMeTb 06bACHATb NPUMEHEHNE
okcupa asota (IV) B

npon3soacrtee a30THOM KMUCNOTbI

JaTynk TemnepaTypebl,
baTymkpH, patunk
3NEKTPONpPOBOAHOCTH,
annapart 4 npo-
BEeOEHUA XMMNYECKNX
peakuuin (AMNXP),
MarHMTHasa Mmellanka




n/n Tema CopepikaHue LleneBan ycTaHOBKa ypoKa Kon-Bo MnaHupyemble pe3ynbrathl Ucnonb3oBaHue
yacos o6opyaoBaHus
19 | A3oTHas kucnoTa u | MpakTuyeckasn pabota N2 4 | QkcnepumeHTanbHO 2 YMeTb ncnonb3oBaTtb JaTuvk HUTpaT-UOHOB
ee conu «OnpeneneHne HUTpaT- onpenenntb cogepxaHue MOHOCENEKTMBHbIE AAaTUYMKK AN
WOHOB B MUTATeNIbHOM HUTPaT-UOHOB B onpeneneHus NOHOB
pacTBope» pacTBopax
20 | MuHepanbHble JTabopatopHsbin onbiT N2 10 | BkcnepumMmeHTanbHO 1 YMeTb 9KCnepuMeHTarnbHo Oatumk
ynobpeHus «OnpepgeneHve amMMMayvHon | pasnuyaTb MOYEBUHY U onpeaenaTb MOYEBUHY 3M1EeKTPONpPOBOAHOCTH
CENUTPbI U MOYEBMHbIY» MUHepanbHble yaobpeHus
21 | MeTtannsbl . JTabopatopHbIvi onbIT N2 11 | SkcnepnmMeHTanbHO 2 3HaTb CBOMCTBA COeOUHEHUI Jdatunk
Kanbuni . «B3anmopencrteue yCTaHOBUTb 0b6pa3oBaHne KanbLnsa 1 ero 3Ha4yeHue B 3M1EKTPONPOBOAHOCTH,
CoepguHeHuns N3BECTKOBONBOAbIC CpenHen n KUCom conu NMPUPOAE M XN3HU YeroBeka MarHuTHas MeLlanka,
Kanbumsa YINEKNCNbIMIa3omM» npnbop ona nony4veHus
rasoB unu annapar
Kunna
22 MeTtannsl. JTabopatopHbin onbiT N2 12 | MccnepoBaTb npouecc 1 3HaTb, 4TO NPOLIECC KOPPO3uKN | [aTumk AaBneHus
«OkuncneHne xenesa Bo 3ANETPOXNMMNYECKOWN MeTarnsioB npoTtekaeTt B
Xeneso BNaXHOM BO34yXe» KOppO3un xenesaB npUcyTCTBUN BOAbI "
BO3yxe Kucnopoga . 3HaTtb (hakTopbl,
ycKopsiowme npougecc
Koppo3nmn
23 WTorooe 3aHATME | 3aLiMTa NPOEKTOB OueHka pe3ynbTaToB 2
neAarenbHoCTn
UTOIO: 34
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