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IHosicHuTEeNLHAA 3aNIUCKA

JlononHuTtenbHas oOpazoBaTenabHas mporpaMma «IKCIIEpUMEHTAIbHAs XUMUS I 8 Kiaccay
paspaborana c¢ unenbto peammzanun DIl «CoBpemeHHass IIKONa» HAIMOHAIBHOTO IPOEKTa
«O0pazoBaHMEe», COCTABICHO Ha OCHOBE CIIEIYIOIUX HOPMATUBHO-IIPABOBBIX IOKYMEHTOB:

. Oenepanpubiii 3akoH o1 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
@enepanun» (¢ u3menenussmMu Ha 14 urons 2022 roga) (penakuus, neiictByromast ¢ 1 centsiops 2022
rojaa);

. Konnenmus pa3BuTHs JOMOJHUTEIBLHOTO 00pa3oBanus aere g0 2030 roma, yrBepxkiacHa
pacnopsbkenreM [IpaButensctBa PO ot 31.03.2022 Ne 678-p;

. [lopsimox opraHuM3alMd M OCYHIECTBICHHS 0Opa30BATENbHON JIEATENBHOCTH TI0
JOTIOTHUTEIBHBIM  001Ie00pa3oBaTeNbHbIM  IIporpaMmaM. YTBepkaeH Ilpukasom Munucrepcrsa
npocsemienus: Poccun ot 09.11.2018 1. Ne 19

. [TocranoBnenue ['1aBHOro rocyapcTBEHHOro caHuTapHoro Bpada P® ot 28 ceHts0ps
2020 . Ne 28 "O6  yrBepxknmeHunm  caHutapHeix  npaun  CII  2.4.3648-20
"CaHUTapHOATNIEMHOJIOTHYECKIE TPEOOBAHUS K OPTaHU3AIMSAM BOCIHTAHUS W OOy4YCHHS, OTABIXA U
03JI0POBJICHUSA JIETEH U MOJIOJEKHU"

. Crparerus pa3Butusi BocnuTanus B Poccuiickoit @enepanun Ha nepuoa ao 2025 rona.
VY1BepxkneHa pacrnopspkerneM lpaButensctBa Poccuniickoit @enepanuu ot 29 mas 2015 roga N 996-p

. pacniopspkenust Jlemapramenta obmiero odpasoBanus Tomckoit obmactu: ot 14.12.2020
Ne  1026-p «O peanuzauud MEpONPUATUS 1O CO3JAHUI0 W (QPYHKIMOHUPOBAHUIO B
00111e00pa30BaTeNbHBIX OpraHu3anusax TOMCKOM 00JIaCTH, pacHOJI0KEHHBIX B CEIbCKOM MECTHOCTH U
MaJlbIX IropoJiaX, HEHTPOB 00pa30BaHUsl €CTECTBEHHOHAYYHOW M TEXHOJOTHYECKON HalpaBiIeHHOCTEN B
2021-2023 rogax B pamkax (enepanbHOTO MpoekTa «CoBpeMEeHHas IIKOJIa) HAIMOHAIBHOTO TPOEKTa
«Ob6pazoBanue»; ot 29.01.2021 Ne 123-p «O BHeceHUM HM3MEHEHHMH B pacrnopsbkeHue JlemaprameHTta
ob1ero oopazoBanus Tomckoit obmactu ot 14.12.2020 Ne 1026-p»;

. [Tucekmo MunucrepcTBa npocsemienust Poccuiickoit @eneparun ot 01.11.2021 Ne TB-
1913/02 «O HampaBlIeHMM METOAMYECKUX pPEKOMEHJAIui» (Jajee peKOMEHJaluu); WHBIMU
HOpPMAaTHBHBIMU IIPaBOBbIMU akTaMu Poccuiickoit deneparuu, Tomckoit o0nactu u ToMckoro paiioHa.

JlanHast mporpaMma UMeeT eCTeCTBEHHOHAYYHYI0 HAIIPABJICHHOCTD.

Axkmyanvnocmo

OKCHEepUMEHT SBJISETCSI HCTOYHUKOM 3HAHUN U KpUTEPUEM MX UCTUHHOCTH B Hayke. KoHuenius
COBPEMEHHOT0 00pa30BaHUs IMOJPa3yMEBAET, YTO B Y4EOHOM 3KCIIEPHUMEHTE BEIYIIYIO POJIb JIOJIKEH
3aHATH  CAMOCTOSITEJIBHBIA  HMCCIEAOBAaTENbCKUN  YUEHMUYECKMH  dkcrepuMmeHT. CoBpeMEHHbIE
AKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHMS 110 XUMUHU YK€ TPYAHO MPEACTaBUTh 0€3 UCII0JIb30BAHUS HE TOJIBKO

aHAJIOTOBBIX, HO IM(POBBIX H3MEPUTEIbHBIX MpubopoB. B dDenepasbHOM TrocyAapCcTBEHHOM



obpazoBatensHOM crangapTe (nanee ®I'OC) mpommcaHo, 4TO OJAHUM M3 YHHBEPCAJIBHBIX Y4EOHBIX
nevicteuit (nanee — YVYJI), mpuoOpeTaeMpIx y4Jalumcs, T0JDKHO CTaTh YMEHHE «IIPOBEIICHUS OIBITOB,
MPOCTHIX 3KCIEPUMEHTAIBHBIX HCCIIEOBAHUM, MPSAMBIX U KOCBEHHBIX M3MEPEHHI C HCIOIb30BAaHUEM
AHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPHUOOPOBY.

Y4eOHBI SKCIIEPUMEHT 10 XWMHUHU, MPOBOJUMBIA HA TPATUIIMOHHOM oOopymoBanuu (6e3
npUMeHEeHHUsT IU(POBBIX J1adopaTopuii), HE MOXKET B TOJHOW Mepe OOeCHeuuTh pEeUICHHE BCeX
oOpa3oBaTeNnbHBIX 3aJa4 B coBpeMeHHOW mikose. CrnoxuBmiasicss cuTyanuss 00yclIOBIeHa
CYLIECTBOBAaHHMEM psiia IPOOIIEM:

. TPaJULMOHHOE  IIKOJbHOE  O00OpyJOBaHME  M3-3a  OTPAaHUYEHUS  TEXHUYECKHUX
BO3MO>KHOCTEH HE MO3BOJISIET IPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCIICOBAHMUS,

. JUINTEIBHOCTh TPOBEICHUS XHUMHUYECKUX HCCIECOBAHUM He BCEerjga corjacyercss ¢
JUTUTENTEHOCTBIO YYeOHBIX 3aHATHH;

. BO3MOXXHOCTh IPOBEACHHUS MHOTMX XHMHUYECKUX MCCIEJI0BaHUN OrpaHUYMBAETCS
TpeOOBaHUSMU TEXHUKH O€30MaCHOCTH U JIp.

[MudpoBass naboparopus KapAUHAIBHBIM 00pa3oM M3MEHSET METOAUKY U COJep>KaHue
HKCIEPUMEHTAIBHOMN JEATEIIEHOCTH W MMOMOTAeT PEUINTh BBIIICTIEpeYHCIeHHbIe TpoOiemMbl. [npokmii
CIEeKTp NHU(POBBIX JATYMKOB TO3BOJSIET YYaIIUMCS 3HAKOMHUTBCS C MapaMeTpamu (PU3HYecKoro
SKCIIEPUMEHTA HE TOJIbKO Ha KaueCTBEHHOM, HO U Ha KOJMUYECTBEHHOM ypoBHE. C mOMOIIbI0 IUGPOBOit
nabopatopuu MOXKHO MPOBOJUTH JUIUTEIbHBIA SKCIIEPUMEHT JlaXKe B OTCYTCTBHH IKCIIEPHUMEHTATOpA.
[Tpu sTOM M3MepsieMble JaHHBIE W PE3YIbTAaThl UX O0OPAOOTKH OTOOPAKAIOTCS HETOCPEACTBEHHO Ha
JKpaHe KOMIIbIOTEpa.

B mporuiecce ¢popmMupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUI MO XMUMUU y4YaIIUUCS YUUTCS
NPEJCTaBIATh HH(OPMAIMIO 00 UCCIIEIOBAaHUH B YETHIPEX BUAAX:

. B BepOaJIbHOM: OMMCHIBATH IKCIEPHUMEHT, CO3/1aBaTh CIOBECHYIO MOJIENb dKCIIEPUMEHTA,
¢uKcupoBaTh BHUMAHHUE HA U3MEPSIEMbIX XUMUYECKUX BEIMUNHAX, TEPMUHOJIOTHH;

. B TaOJUYHOM: 3aMOJHATH TAOIHIIBI IaHHBIX, JIEXKAIUX B OCHOBE MOCTPOEHUS TpaduKOB
(Ipu 3TOM y yyaluxcs BO3HUKAET EPBUYHOE MPEICTABIEHUE O MaclITa0axX BEIUYHH);

. B rpa)M4ecKOM: CTPOUTH T'padUKU MO TaOJIMYHBIM JaHHBIM, YTO MO3BOJIAET MEPEHTH K
BBIIBIDKEHUIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEX]y XUMHUYECKMMM BEIUYMHAMU (TpU 3TOM
YUUTENb MOKA3bIBAET IPEUMYILECTBO B BU3yaJIN3allMH 3aBUCUMOCTEN MEXy BETMUUHAMMU, HATJIJHOCTh
Y MHOTOMEPHOCTH);

. B QHAIUTUYECKOM (B BUJIE MATEMAaTUYECKUX YPaBHEHHIi): IPUBOJUTH MAaTEMaTHYECKOE
ONMCaHHWE B3aMMOCBSA3M XHWMHUYECKHMX BEJIMYMH, MaTeMaThueckoe oOOOIIeHHe TIOITYyYeHHbBIX
PE3yJIbTaTOB.

[Tepexox K KaxIOMy 3Tamy MpeAcTaBieHUs HWHGPOpPMAlMK 3aHMMAET JOCTaTOYHO OOJBIION

MMPOMCIKYTOK BPpCMCHHU. BC3YCJ'IOBHO, B 8 Kj1acce 3TOT mnmponecc HCOGXO,ILI/IM, HO B CTapmiux KJjaccax 9TO



BpeMs MOXXHO ObUIO Obl OTBECTH Ha pelleHue Oojee BaXKHBIX 33had. B 3Tom 1utane nupoBbie
7a00paTOPUM  TO3BOJSIIOT  CYIIECTBEHHO JKOHOMHUTH BpEMs, KOTOpPOE MOXHO MOTPaTHTh Ha

(dbopMHpOBaHHE UCCIIEOBATENLCKUX YMEHUHN YyUAIIUXCS BHIPAXKAIOIIUXCS B CIEAYIOMNX TeHCTBUSAX:

. orpezeNieHUue MpoOIEMBL;

. MOCTaHOBKA MCCIIEIOBATEILCKOM 3a/1a4H;

. IUTAHUPOBAHKE PEIICHHS 3a1a4H;

. MOCTPOCHHUE MOJICTICIH;

u BBIABHUKCHHUEC TUIIOTEC3,

. AKCIICPUMCHTAIbHAS IIPOBEPKA THITOTE3;

. aHaJIM3 JAHHBIX YKCIIEPUMEHTOB U HAOJIIOICHHIA;
. (bOopMyITUPOBaHUE BBIBOIOB.

[locnennue  roapl y  ydamuxcs  HaOMIOJaeTcss  HU3Kasg ~ MOTHBALUMA — U3YYCHUS
€CTECTBEHHOHAYYHBIX JUCLUMIUIMH W, KaK CIEJACTBUE, MaJeHue KadecTBa oOpaszoBanus. Lludposoe
yuyeOHOe O0O0OpyIOBaHUE IO3BOJSET Y4YalIUMCS O3HAKOMHUTBCS C COBPEMEHHBIMH METOJaMU
HCCIEAOBAHUS, NMPUMEHAEMBIMU B HAayKe, a YUYUTENI — HIPUMEHATh HAa MPAKTUKE COBPEMEHHBIE
MeIaroru4eckre TeXHoJoruu. [1oaToMy ri1aBHOM coctaBisroniel KoMiuiekTa «Touka pocTay sSBIAIOTCS
1 (poBbIe JTA0OPATOPHUH.

Ieas kypca:

. Peanuszanusi ocHOBHOI 00111€00pa30BaTENbHON MPOrpaMMBl 10 y4EOHOMY MpPEIMETY

GCTGCTBCHHOHayLIHOI\/JI HaITpaBJICHHOCTHU «XI/IMI/IH», B TOM 4YHCIC B paMKax [JOIIOJIHUTCIIbBHOTO

o0Opa3oBaHwsI;
. BogiieueHne yqamuxcsi B IPOCKTHYIO IS TEIILHOCTD;
. Opranu3anys JOTIOJHUTEIbEHOE 00pa30BaHUE B KAHUKYIISIPHBIN MTEPHOT,

3apaum kypca:

. cUCTeMaTu3anus 1 00001eHNe TEOPETUYECKUX 3HAHUM 110 OCHOBHBIM TEMaM Kypca;
. (dbopMHUpoBaHHE YMEHHI pelaTh 3aja4ui pa3HOM CTENeHU CI0KHOCTH.
. YCBOCHHE CTaHJAPTHBIX aITOPUTMOB PEIICHUS] XUMUYECKUX 3a]1a4 3aJjad B THITHYHBIX

CUTyallusx U B M3MEHEHHBIX WJIM HOBBIX.

. (hopMHpOBaHHE y IIKOJIBHUKOB YMEHUI 1 HaBBIKOB IUIAaHUPOBATh SKCIIEPUMEHT,
. oTOupath NpuOOPbI, COOUPATh YCTAHOBKH JIJIS1 BBINIOJIHEHUS SKCIIEPUMEHTA;
. MOBBILIEHUE UHTEPECA K U3YUEHUIO XUMHUH

OtanuyurenbHas ocodeHHocTs IIporpamMmel - MoryT o0ydartscs netu ¢ OB3

Cpoku peanu3anuu nporpammbl — | rox. Pexum paGoTsl, B Hememo 2 3aHATHS 10 2 Yaca.
Yacosas Harpy3ka 68 4acoB B Toj.

®opma 00yueHHsI — OUHAsI.

MecTo 3aHsiTHII 110 POOOTOTEXHHKE B y4eOHOM ILIaHe.



B cootBerctBuM ¢ yuebHbM 1anoM MBOY «Oxkta6pbckas COLI» Tomckoro paiiona pabodas
mporpamMMa Mo poOOTOTEXHHKE COCTaBJIeHa MCXOJA U3 TpeOOBaHUI K 00pa30BaTENIbHBIM IIPOrpaMMaM
JONOJHUTEIBHOTO 00pa30BaHUs €CTECTBEHHOHAYYHOH HAIIPABIEHHOCTH.

[Tporpamma paccuurana Ha aereit 13-15 ner, paccunrana Ha 1 eTHul Kypc 0OydeHus.

JlanHasg nporpamMmMa HMeeT IOBBIIICHHBIM ypoBeHb. [Ipenmosmaraer wucnonb3oBaHue U
peanuzanuio  Takux  (GopM  OpraHum3alud  Marepuana, KOTOpble  JIOIYCKAlOT ~ OCBOEHHE
CIELMAIM3UPOBAHHBIX 3HAHUM M A3bIKA, I'APAaHTUPOBAHHO OOECHEYMBAIOT TPAHCIALMIO OOIIEeH u
LIEJIOCTHOW KapTUHBI B paMKaX COJIEP)KaTeIbHO-TEMATHUECKOI0 HaPaBJIEHUS IPOIPaMMBI.

METOAbI OBYUEHMUSA

1. ITo3HaBaTenbHBI (BOCHPUATHE, OCMBICICHHE M 3allOMMHAHUE YYalIMMHUCS HOBOIO
MaTtepuajga C IpUBJICUYEHUEM HAONIOJEHUS TOTOBBIX IPUMEPOB, MOJEIMPOBAHUS, H3YUECHHUS
WJLTIOCTPAINA, BOCIIPHSATHS, aHAIN3a U 0000ILEHHS IEMOHCTPUPYEMBIX MaTepHAaJIOB);

2. Metoa nmpoekToB (IpyY YCBOGHHHM U TBOPYECKOM MPUMEHEHMM HABBIKOB U YMEHHUH B
mporiecce pa3paboTKH COOCTBEHHBIX MOJICIICH )

3. CucremaTusupyromuii (Oecena Mo Teme, COCTaBIEHUE CUCTEMATU3UPYIOUIMX TaOHLL,
rpauKoB, CXEM U T.J.)

4. KonTpouabHblii MeTo (TIpY BBISIBICHUM Kaue€CTBAa YCBOCHUS 3HAHUM, HABBIKOB U YMEHUN
U MX KOPPEKLIKS B MPOLIECCE BHINOIHEHUS MPAKTUUECKUX 3aJIaHH )

S. I'pynnoBasi paGora (Ucnoib3yeTcsi IpU COBMECTHOH cOOpke Mojened, a Takxke Npu
pa3paboTKe IPOEKTOR)

6. dponTaabHblii MeToa (Oecena, JIEKIus, TPOBEpOUHas padoTa);

IInanupyembie pe3yabTaThl

JIn4YHOCTHBIE pe3yabTaThl

OO0yyaromuiics MOJIy4UT BO3MOXKHOCTH /17151 (POPMUPOBAHUS CIEIYIOIINX JUYHOCTHBIX Y'Y /I

* OIpeJielIeHe MOTUBALIMK U3YYeHHs y4eOHOro MaTepuaa;

* OLICHMBaHHME YCBaMBAEMOro Yy4eOHOro Marepuana, UCXOAs U3 COLMAIbHBIX U JIMYHOCTHBIX
LIGHHOCTEI;

* NIOBBILIEHHE CBOETO 00pa30BaTEIbHOTO YPOBHS M YPOBHSI TOTOBHOCTU K M3yYEHUIO OCHOBHBIX
HCTOPUYECKHUX COOBITUM, CBA3aHHBIX C PA3BUTHEM XUMUU U OOIECTBA;

* 3HaHME MPaBUJI TOBEACHUSI B UpE3BbIUAHBIX CUTYAIUIX;

* OIICHWBAHUE COIMATBHOIN 3HAYUMOCTH MPO(DECCHii, CBI3aHHBIX C XUMHUEH;

* BIAJCHUWE TNpaBUIaMu Oe3o0macHoro oOpamieHHs ¢ XUMHYECKMMM BELIECTBaMU U
000pyI0BaHUEM, NTPOSIBICHUE IKOJIOTMUECKOI KYJIbTYpHI.

MertanpeameTHble pe3yJibTaThbl

Pezynamuenvie

OOyuaronuiicss HOTYYUT BO3MOXKHOCTD I (POPMUPOBAHUS CIEIYIONIMX PeryisaTUBHbIX Y'Y /I



* [[eNIenoaraHye, BKII0Yas MOCTaHOBKY HOBBIX 1I€JIel, MpeoOpa3oBaHKUe MPAKTUUECKOHN 3a7auu
B II03HABATEJIbHYIO, CaMOCTOSTENIbHBIA aHAIU3 YCIOBHM JOCTM)KEHUS LEIM Ha OCHOBE Y4déra
BBIJICJIEHHBIX YUHUTEJIEM OPUEHTUPOB JICHCTBHSI B HOBOM Y4€OHOM MaTepHale;

* [JJAHUPOBAHUE YT JTOCTHKEHUS LENEH,

* yCTaHaBJIEHUE IIEJIEBBIX MPUOPHUTETOB, BBIACICHUE AIBTEPHATUBHBIX CIHOCOOOB JOCTHKEHUS
ey ¥ BeIOOp Hanbosee 3phekTHBHOTO crioco0a;

* YMEHHE CAMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIPABIISTH UM;

* YMEHHUE IPUHUMATh PELICHUs B IPOOJIEMHON CUTYalUy;

* IOCTAHOBKA Y4EOHBIX 3aj1ay, COCTABJICHUE TIJIaHA U TIOCIIE0BATEIbHOCTHU ICHCTBHIA;
* OpraHu3anus pabo4yero MecTa pu BHIIIOJHEHUH XUMUYECKOT0 SKCIIEPUMEHTA;

* MPOTHO3MPOBAHUE PE3YJIBTATOB OOYYEHUS, OLEHMBAHME YCBOCHHOI'O MaTepHaja, OLEHKa
Ka4yecTBa M YPOBHS IMOJIyYEHHBIX 3HAHUH, KOPPEKIH IJIaHA U CI10c00a AEWCTBUS MPH HEOOXOMMOCTH.

Iloznasamenvhulie

OOyuarouuiics NOIYyIUT BO3MOXKHOCTD [T (POPMUPOBAHUS CIEAYIOLIMX TO3HABaTeNbHbIX Y'Y I:

* [IOMCK U BblJIeJIEHUE HH(POPMALIH;

* aHANU3 YCIOBUH M TpeOOBaHWU 3ajaud, BHIOOP, COMOCTaBICHHE W OOOCHOBaHHE CIOCO0a
pelleHus 3a1a4u; ¢

BbIOOp HauOosee 3(h(HEeKTUBHBIX CIIOCOOOB PELICHMS 3aJaud B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUI;

* BEJIBIDKCHHE U 00OOCHOBaHME THITOTE3BI, BEIOOP crioco0a e€ mpoBepKH;

* CaMOCTOSITENIFHOE CO3[]aHHEe AJITOPUTMA JeSITeIBHOCTH NPU PEIICHUH MPoOIeM TBOPUECKOTO U
MIOMCKOBOT'O XapaKTepa;

* YMEHHUS XapaKTepU30BaTh BEIIECTBA [10 COCTABY, CTPOCHUIO U CBOWCTBAM;

* ONHCHIBAHWE CBOMCTB: TBEPABIX, KHUJIKHX, Ta3000pa3HbIX BEILIECTB, BbIIEICHUE UX
CYLIECTBEHHBIX PU3HAKOB;

* U300pakeHUE COCTaBa MPOCTEHUIINX BEIIECTB C IMOMOIIbI0 XUMHUECKUX (HOPMYI U CYIIHOCTH
XUMHUYECKHUX PEaKIUil ¢ TOMOIIBI0 XUMUYECKUX YPAaBHEHHIA;

* [IpOBEJIEHUE HAOJIIO/IEHUH, OMMCAHUE MPU3HAKOB U YCIOBUM TEUEHMS] XMMHUECKUX pEeaKiui,
BBIIIOJTHEHHME XHMMHYECKOTO0 OSKCIIEpUMEHTa, BBIBOJbI HAa OCHOBE aHaidu3a HaOMoJeHu 3a
SKCIIEPUMEHTOM, pEIICHHE 3a]1a4, TOJIyYeHuEe XUMUYECKON NH(pOpMalMK U3 pa3IMuHbIX UCTOYHHKOB;

* YMEHHUE OPraHU30BbIBaTh UCCIIEN0BAHUE C LIETIBbI0 IPOBEPKU TUIIOTES; KoMMYHUKamMuGHbie

OOyuaronuiicss MOJIy4YUT BO3MOXKHOCTH JJIsi (DOPMUPOBAHMS CIEAYIOIIUX KOMMYHHKATHBHBIX
YV

* MIOJIHOE M TOYHOE BBIPAKEHUE CBOUX MBICIEH B COOTBETCTBUM C 33JadyaMH U YCIOBHUSIMH

KOMMYHUKAIIUU;



¢ aICKBATHOC HCIIOJIb30BAHHUC PCUCBBLIX CPCACTB I Yy4aCTUS B AUCKYCCHUU U apryMCHTAIlUU
CBOCH MO3HIINH, YMEHHE MPEJCTABIATh KOHKPETHOE COJIEPKAHUE C COOOIICHNEM €ro B MHICbMEHHON U
ycTHOW (opme, ompeneneHue Ccrnoco00B B3aUMOJCHCTBUS, COTPYIHHYECTBO B TIOMCKE H cOope
uHpOpMaINH;

* onpezeNeHne croco00B B3aUMOJICHCTBUS, COTPYIHUYECTBO B MOKMCKE U cOOpe MH(pOpMAIHH,
ydJacTue B MaJiore, INIAaHUPOBAaHUE OOIIMX CIOCOOOB PabOTHI, MPOSBICHHE YBAKUTEIHHOTO OTHOIICHUS
K APYTUM Y4aIIuMcs;

* OIMIKUCaHUC COACPpIKaHUA BBIINTOJIHACMBIX HeﬁCTBHﬁ C OCJIbIO OPUCHTHUPOBKU B
MPEIMETHONPAKTUYECKOMN AEATEIbHOCTH;

* YMEHHS YYUTHIBATh Pa3Hble MHEHHS M CTPEMHUTHCS K KOOPIMHALUH PA3IMYHBIX MO3ULIUN B
COTPYJHUYECTBE.

IIpeaMeTHbIE pe3yabTaThl:

OO0yyaromuiicss Hay4uTCs:

* IPUMEHATH OCHOBHBIE METO/IbI IO3HAHMS: HAOMIOZCHUE, U3MEPEHUE, IKCIIEPUMEHT;

* OIUCHIBATH CBOMCTBA TBEPABIX, KUIKHX, F'a3000pa3HBIX BEUIECTB, BBIACISS UX CYLICCTBCHHBIC
[IPU3HAKY;

® paCKphbIBaTb CMBICJI 3aKOHA COXPAaHCHUA MAaCChl BCIICCTB, aTOMHO-MOJICKyJIﬂpHOﬁ TCOPHU,

* pa3nu4aTh XMMUYECKUE U (U3MUYECKUE SBICHHS, HA3bIBATh MPU3HAKH U YCIOBUS MPOTCKAHUS
XMMHYECKUX PEaKIni;

* coOr0/1aTh MpaBMIIa 6€301acHOM PabOoTHI IPH MPOBEJICHUH OIBITOB;

* [10JIb30BaThCs JAOOPATOPHBIM 000PYIOBAaHUEM U MOCYIOM;

* [10JTy4aTh, COOMPATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

* XapaKkTepu30BaTh (pU3NYECKHEe U XUMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCHHHGHHﬁ, MNPOBOAWUTE OIIBIThI, MOATBECPKAAOIINEC XUMHYCCKUC CBOMCTBA HN3YUYCHHBIX KJIACCOB
HCOPTraHNYCCKUX BCILICCTB,

* PpacKpbIBaTb CMBICH MOHSATUS «PAcTBOP», BBIYMCIATH MACCOBYIO JIOJK0 PACTBOPEHHOTO
BEIIIECTBA B paCTBOPE, TOTOBUTH PACTBOPHI € OINPeIeIEHHON MacCOBOM J10J1el paCTBOPEHHOTO BEIIECTBA;

¢ XapaKTCpHU30BaTb 3aBUCUMOCTH (1)I/I3I/ILIGCKI/IX CBOMWCTB BCIICCTB OT THIIa KpHCT&J'IJ'IPI‘-IGCKOﬁ
pCIHéTKI/I, OMpEaAcCIATL BUJ XUMHYECKOM CBS3H B HCOPraHM4CCKNX COCAUHCHHUAX

® pacCKpbIBaTb OCHOBHBIC ITOJIOKCHUA TCOPHUU BJ'ICKTpOJ'H/ITI/ILIeCKOI\/JI Jucconuanuu, COCTaBIIATH
ypaBHEHHUS HJIEKTPOIUTUUECKOM TUCCOIMALINY KUCIIOT, IIeJI0UeH, cosieil U peakliuii HOHHOTO OOMEHa;

* PacCKpBIBaTh CYIUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUil, ONPEeNsiTh OKUCIUTENh
M BOCCTAHOBUTEJIb, COCTABJIATE YPABHCHHA OKHUCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/II\/'I;

¢* Ha3bIBaTh @aKTOpBI, BJIMAIOMIUE HA CKOPOCTH XUMHYECKOH pEaKkuu,;

* XapaKTepu30BaTh B3aMMOCBS3b MEXAY COCTaBOM, CTPOCHHMEM M CBOMCTBAMM HEMETAJIOB U

MCETAJIJIOB,;



¢ MIPOBOAUTD OIBITHI IO NOJTYUCHUIO U U3YUCHUIO XUMHWYCCKUX CBOMCTB Pa3INYHBIX BCUICCTB,

* I'paMOTHO 06pau1aTLc;1 C B€IIECCTBaAaMU B HOBCG,Z[HCBHOI;'I KHU3HU.

Couepma}me Kypca BHeypquoﬁ ACATEJIBHOCTH C YKa3aHUEM (1)0pM Oopranu3alim 1 BUAOB

HEATCJIBbHOCTH

1 Tema. (2uaca). Texnuka j1adopaTOpHBIX padoT.

TexHuka 0e€30MacHOCTH W TMpaBWiIa paboOThl B XUMHUYECKOH mabopatopuu. OCHOBHOE
obopynoBanue u oOpaimieHue ¢ HUM. XuUMUYeckas mnocyna. [IpaBmia oOpaieHusi co CTEKISHHOM
nocyaoi. HarpeBarenbHble mNpUOOpPHI M HX HCIOJNb30BaHMe. HarpeBaHue u INpOKaJIMBaHUE.
Nsrorosnenue npocteimux npudopoB, MpoBepKa UX Ha repMeTUYHOCTh. OCHOBHBIE MPUEMBI PaOOTHI C
TBEPABIMU, KUJIKUMHU U Ta3000pa3HbIMH BelleCTBAaMU. Bechl U B3BEIIUBAHUE.

IIpakTuyeckas padora Nel. Xumuueckas mocyza v mpaBuiia 00paiieHus ¢ Heu.

IIpakTuyeckasi padora Ne2. BelltosIHEHHE TUIOBBIX XUMUYECKUX OIEepaluil.

Tema 2. (2 yaca). UcciieqoBaHmsi CBOICTB BelIeCTB.

®dusnyecKkue CBONCTBA M3BECTHBIX BEIIECTB (arperaTHoe COCTOSIHUE, IIBET, 3arax, MJIOTHOCTh U
np.) W3ydeHue mnoBeneHHs BEIIECTBA IMPU HArpeBaHWHM. XapaKTEPUCTHKA HM3BECTHOTO Yy4YalluMCSA
BEIIECTBA, CaMOCTOSITEJIbHOE TMepeuyHclIeHHe CBONCTB H WX OOHapyxkeHue. MccnemoBaHue
(pacrio3HaBaHUE) KUIKOCTEM (TaKMX KakK BOJA, HAIIATBIPHBIA CIUPT, YKCyCHas KHUCIOTa U JIp.) C
OTpeIeJICHUEM UX 3alaxa, IJIOTHOCTH (C TOMOIIBIO apeoMeTpa) U Ap. CBOKCTB. MccinenoBanue TBEpabIxX
BEIIECTB (TaKMX KaK MOBapeHHas CoJib, caxap, MeJ u T.1I.).

IIpakTnyeckas padora Ne3. M3yuenue puznyeckux CBONCTB BELIECTB

IIpakTuyeckas padora Ned. PacriozHaBaHue BeIIECTB MO UX (PU3HMUECKUM CBOICTBAM.

Tema 3.2 yaca) dusznvecKue ABJICHUS. Xumnueckue peakumnm.
dusnyueckre U XUMUUIECKHe siBjeHUs. [Ipru3Haku v yCIoBHS TIPOTEKaHUSI XUMHUYECKUX PEaKITHil.

IIpakTuyeckas padora Ne5. 3HaKOMCTBO ¢ GPUZUYECKUMU U XUMUYECKUMH SIBICHUSMHU.

IIpakTuyeckas padora Ne6. M3yyeHue npu3HaKoB XUMHUECKUX PEAKIIUM.

Tema 4. (3 ywaca) OuucTka BelecTs.

[TonsiTve yucToro BemecTBa U cMecH. YnCThie BElEeCTBa, X XapakTepuctuka. [Ipurorosnenue
CMECH DTHX BEIECTB, XapPaKTEPUCTHUKA IPUTOTOBIEHHBIX cMeced. CrocoObl pasnueneHus cMmecen
(OYHMCTKH BEIIECTB) U UX 3aBUCUMOCTH OT CBOMCTB OYHINAEMBIX BEUIECTB: OTCTauBaHue, (UIHTPOBAHHE,
BHITIAPMBAHUE, TEPErOHKA, BO3TOHKA, NepeKkpuctammuzanus u Ap. CrocoObl OYHMCTKH BEIIECTB:
pasziefieHne CMECH TBEPIBIX BEIIECTB; BBIACICHHUE TBEPJOTO BEIIECTBA W3 KHUAKOCTH; pa3JeicHUE
HEPACTBOPHUMBIX JIPYT B JPYTe JKUJKOCTEH; BBIICICHNE U3 KUJIKOCTH PACTBOPEHHOTO B HEW TBEPIOTO
BEILIECTBA.

JemoHncTpanuu. Bo3ronka iioa n 0eH30iHON KHUCTOTHI



IIpakTyeckas padora Ne7. [IpuroroBiieHne cMecei 1 OUNCTKA BEIIECTB.

IpakTnyeckas padora Ne8. OuncTka moBapeHHOW COJIH.

Tema 5. (6 yacoB) BeniecTrBa-HeBUIAUMKH.

Hcropun oTkpbITHA Ta3oB. Bo3ayx kak cmech ra3oB. CoctaB aTMocdepbl M NOTPEOHOCTH B
kucioposie Ha 3emiie. «OTHEHHBIN Bo3ayX». «I'oprounii Bo3ayx». «be3knu3HeHHbIN Bo3ayx». IHepTHbBIE
ra3pl. Mcrounuku 3arpsisHeHus: atMmocdepsl U ux cocrtaB. [locnencTBus 3arps3HeHust arMochepsl 17
xu3Hu Ha 3emuie. OxpaHa Bo3nymHOHM cpenbl. Mcciaenyem raspl: mojydeHue, coOMpaHHE B COCY,
XpaHeHue, 0OHapYKEeHUE, U3YUYEeHUE CBOICTB M MPUMEHEHHE Ta30B Ha MpUMepax (KUCIOPOa, BOJIOPO/I,
YTJIIEKUCIIBIH Ta3).

IpakTnyeckas padora Ne9. [losryuenue kuciopo/ia 1 BOJAOpoaa.

[MpakTnyeckas padora Nel(. KonruecTBeHHOE OlpeIeIEHUE KUCIOPO/ia B BO3/IyXE.

IIpakTnyeckas padora Nell. [TomyueHue yriekuciioro rasa u €ro cCBocTaa

IIpakTuyeckas padora Nel2. OnpeneneHue OTHOCUTENBHOM — MOJIEKYJISIPHOM — Macchbl
YIJIEKHUCIIOTO Tasa.

Tema 6. (3 yaca) Oronnb — siBJieHHMe XUMHYECKOE.

OroHb B *KU3HU OpUpOJIbl U yenoBeka. O0oxecTBIeHUE orHs. McecaenoBanus npouecca ropeHusl.
Ponp BO3nyxa m kucinopoga B mporecce ropeHus. Ponb TemmepaTypsl (Ha IpuUMepe HarpeBaHus U
OXJIKJCHUS CKUIHUAApa), CaMOBOCIUIAMEHEHHE BELIECTB, «ONYKIAIOIIUE OTHU», BOCIJIAMEHEHHE
BEUIECTB NIpHU B3auMoOjeWcTBUE MexAy coboi. ['openue BemiecTB 0e3 IUIaMEHH U C IUIAMEHEM,
CBETHUMOCTh IUIAMEHH, LBET IUIAMEHH, COCTaB M CTpOCHHE IIaMeHHU. [lepBOOBITHBIE CIOCOOBI
II0JIy4YEHUs OTHSI TPEHUEM U BbICEKaHHEeM. PerynupoBanue miuamenu. ["amenue orus.

JemoncTpanusi. Cepusi 3aHUMATENBHBIX OINBITOB, CBA3aHHBIX C OTHEM.

IIpakTyeckas padora Nel3. M3zydyeHne nporecca ropeHus: CBEYH.

Tema 7. (6 uacoB) Boaa. PacTBopsbl.

Bopna B npupoge. [Togzemusie pexu u mopsi. KpyroBopot Boibl B ipupoie. MuHEpanbHbIE BOJIBI.
IleneOubie ucTtouHuku. Bonma nerkas u Tspkenas. Boga — karammzatop. Boma — yHuBepcalbHbIN
pactBoputenb. Ouuctka BoAwl. Ileperonka Boxpl. Mcrounuku 3arpssHeHus BoAel. OxpaHa BOIHOIO
OacceitHa. MOHUTOPUHT IPUPOAHBIX BOJ. BomoounctutenbHas ctanius. PactBopel. PacTBopbI B sku3HU
4yeJloBeKa M Ipuposl. lcnosb30BaHME pas3IMUYHBIX PAcTBOPUTENEH YelIoBeKOM. PacTBopuMocCTh
BeulecTB. lccnenoBanue pacTBOPUMOCTH BEIIECTB B BOJE: TBEPABIX (C MCIOIb30BAaHUEM TaOIHIIbI
pacTBOPUMOCTH), KHJIKOCTEH U Ta3oB (MOJyueHHE «IBETHbIX (hoHTaHOB»). IIpurorosnenue
ra3supoBaHHOM BOJBI. PacTBOpbI HachlllleHHBIE W TepeHachllleHHble. PacTBopeHne — (u3HKoO-
XUMHUYECKUN mporiecc. TerioBble SBICHUS NMpHU pacTBOpeHHuU. CrocoObl BhIpaKEHHUsS] KOHUEHTpALUU
pactBopoB. CriocoObI MOBBIIIEHNS U TOHWKEHHS] KOHIIEHTPAIlM1 PacTBOPOB.

JlabopaTopHbIii onbIT. MI3MeHEeHNE TeMIiepaTypsl IIPU paCTBOPEHUH BEILIECTB.



IIpakTnyeckas padora Nel4. OnpeneneHue pacTBOPUMOCTH BELIECTB IpU  KOMHATHOM
TeMIeparType.

IpakTnueckass  padora  NelS. [IpuroToBieHue  pacTBOPOB  COJIEH  ONPENESICHHOM
KOHLIEHTpALUH.

Tema 8. (2 yaca) Kpucraniornaparsi

[Tonsatne o kpuctamuoruapatax. Kpucrtaiumsanus BeIIeCTB: sBJIEHHE KpPHCTALUIU3ALMH,
MOMEHTaJIbHas Kpucramau3anus. Kpucrtamisl B mpupoje 1 npou3BoAcTe. «CUMIIATUYECKUE YEPHUIIA».
OuncTKka BELECTB NepeKpucTallIn3anueil. BelpalinBanyue KpucTauiios.

JlabopaTopHblii onbIT. CBONCTBAa KPUCTAJIIIOTUAPATOB.

IIpakTuyeckast padora Nel6. YcranoBieHne GOpMYJIbl KPUCTALUIOTHApPATA [0 JIaHHBIM
aHaJIu3a.

JlomamHss npakTH4ecKas padora. BeipanyBanue KpucTauioB.

Tema 9. (8 yacoB) Knaccupukanusi HeOpraHu4ecKMX BellecTB.

Kparkast xapakTepucTHKa OCHOBHBIX KJIACCOB HEOPraHWYECKUX COCIMHEHMH M UX Hauboiee
TUIHMYHBIX TpeacTtaBuTeneil. OCHOBHbIE M aM(OTEPHBIE OKCUbI — POAUTENN IMAPOKCcUI0B. KucinoTHbie
OKCH/Ibl UICTOYHHUKHU KUCIOT. OKCUABI B HallIEeW XU3HU. 3HaYCHUE U MPUMEHEHHUE KUCIOT B IPUPOJE U
XKHU3HU yesoBeka. OcHOBaHUS, UX posib B Hamied >xu3HU. Kitaccudukauus coneil. YauBuTenbHbIE
cBOMcTBa cojieil. I'eHeTHueckas CBA3b MEXIY KilaccaMH HeopraHudeckux coequHeHuil. Ilomydenue
BEIIECTB Pa3JIMUHBIX KJIACCOB.

IIpakTuyeckas padora Nel7. [lonyueHue oKCHI0B, U3yUYEHUE UX XUMUYECKUX CBOMCTB.

IIpakTuyeckas padora Nel8. CpoiicTBa KUCIOT.

IIpakTnyeckas padora Nel9. [lonydyeHne HEpacTBOPHMBIX OCHOBaHMM M IOATOTOBKA HX K
HCIIOJIb30BAHUIO.

IIpakTuyeckas padora Ne20. [TonyueHue coseil pa3TuYHbBIMU cIoco0aMu.

IIpakTuyeckas padora Ne21. Pemenue skcriepMMeHTaIbHBIX 3a7a4



Coaepxanue 31eKTUBHOT0 Kypca « 9 KCIIEPUMETAJIBHA A XUMMSA»

Ne Ha3zBanue TeMbl KoandecTBo 4acoB | Buanl
AeATEJIbHOCTH
Ilpakr. | Teopus
1. Texnuka 1abopatopHbIX paboT 4 2
2. HccnenoBanue CBOMCTB BEIICCTB 4 2
3. dusndeckue IBIeHUSI. XUMUUECKHE 4 2
peaxiuu
4, OunCTKa BEIIECTB 6 4 2
5. BemiecrBa-HEeBUIMMKHA 12 8 4
6. OTroHB — SIBJICHHE XMMHYCSCKOE 6 2 4
7. Bopna. PactBopsl. 12 4 8
8. Kpucramnoruapatsr 4 2 2
9 Krnaccudukanus HeopraHmueckux 16 11 5
BEILIECTB
Bcero 68 42 26

KaHeHI[apHO'TeMaTI/I‘{eCKOe INIAHUPOBAHUE




Tema 3ausaTus

Jara npoBeneHust

IJIaH

dakr

Tema 1. Texnuka nadopaTopHbIxX padot (44)

1-2 Th u mpaBuna paboTel B XuMHUYECKOH nabopatopuu. OCHOBHOE 00OpyIOBaHUE M OOpalleHHE C HHUM.
Xumnueckas nocyna.Ilpakrtudeckasi padora Nel. Xumudeckast mocy/ia ¥ IpaBuia 0OpaiieHust ¢ Her
3-4 IIpakTyeckas padora Ne2. BollioiHEHHE TUIIOBBIX XMMUUECKHUX OINEpaLUii.
Tema 2. UcciienoBanus cBOMCTB BewecTs (4 4)
56 IIpakTuyeckas padora Ne3lzyuenue pu3nuecKux CBOKWCTB BEIIECTB
-8 IIpakTnyeckas padora Ned. PacriozHaBaHue BEMIECTB 10 X (PU3UIECKUM CBOHCTBAM.
Tema 3. ®usnyecKue siBJeHNsl. XMMUYeCKUe peaknuu (4 4)
9-10 IIpakTnyeckas padora NeS. 3HaKOMCTBO ¢ HU3HIECKUMU U XUMHUECKUMH SBICHUSIMU
1112 IIpakTyeckas padora Ne6. V3yueHne Npu3HaKOB XMMHUYECKUX PEAKIIHUM.
Tema 4. Ouncrka BemecTB (64)
13-14 .
UucTteie BemecTBa u cMecu. CriocoObl pa3/iesieHust CMECEei.
15-16 IIpakTuyeckas padora Ne7. [IpuroroBienne cMecei 1 OUMCTKA BEIIECTB.
17-18 IIpakTyeckas padora Ne§. OuncTka NOBapeHHON COJIN.
Tema 5. BemecrBa-HeBuaAuMKu(124)
19-20 | rasy, Hcropun OTKpBITHSA Ta30B..
21-22

Cocras Bo3ayxa. McTounuku 3arpsizHeHust armocgepsl U ux coctaB. OxpaHa BO3AYIIHON CPEIbI.




23-24

IIpakTnyeckas padora Ne9. [lonyuenue kucaopoaa u Boaopoaa

25-26

IIpakTuyeckas padora Nel(. KonnuecTBeHHOE OnpeiesieHne KUCIOPO/ia B BO3IyXeE.

27-28

IIpakTyeckas padora Nell. [TonyueHue yriekuciioro rasa u €ro CBoicTaa

29-30

IIpakTnyeckas padora Nel2. OnpeneneHre OTHOCUTENBHON MOJIEKYISPHON Macchl YIJIEKUCIIOTO rasa.

Tema 6. Orounb — siBjieHHEe XHMHYECKoe (64)

31-32

OTOHB B KM3HU IpUpOaAbl U YCJIOBCKA.

33-34

Posp BO3MyXa M KHCIOPO/A B IPOLIECCE TOPEHHS

35-36

IIpakTuyeckas padora Nel3. M3ydenue npouecca ropeHUs: CBEYH.

Tema 7. Boaa. PactBopsl (114)

37-38

Bona B mpuponac. Hcrounuku 3arpA3HCHUA BOAbI.

39-40

Bopna — yHuBepcanbHbIi pacTBOpUTENDL. PacTBOPBI.

41-42

IIpakTyeckas padora Nel4. Onpenenenne pacTBOPUMOCTH BEIIECTB ITPY KOMHATHOM TEMIIEPATYPE.

43-44 IIpakTuyeckas padora NelS. [IpuroToBiieHre pacTBOPOB COJIEH ONMpeaeIeHHON KOHIICHTPAIIUH.
45-46 | Tennopsie smeHuA IPU PaCTBOPEHUHU
47 TenioBble SIBIEHUS NPU PACTBOPEHUN
Tema 8. Kpucrannoruaparsi (44)
48-49 Kpucramnoruapatel. Kpucramnusamnus BemecTs
50-51

IIpakTuyeckas pad6ora Nel6. YcranoBnenue popMyIibl KPUCTAIUIOTHAPATA IO TAHHBIM aHAJTH3a.

Tema 9. Knaccudukanusi Heopranudeckux semects (17 )




52-53

IIpakTnyeckas padora Nel7. [TonyyeHue OKCUAOB, U3YYEHHUE UX XUMHYECKUX CBOMCTB.

54-55 IIpakTyeckas padora Nel8. CpolicTBa KUCIOT.

56-57 | IlpakTuuyeckas padora Nel9. [TonyueHne HepaCTBOPHUMBIX OCHOBAHHH M IMOJTOTOBKA MX K
HCII0JIb30BAHUIO.

58-60 IIpakTuyeckasi padora Ne2(. [TomydeHue comneit pa3IMIHBIMU CITIOCOOAMH.

61-62 Pemenue 3a1ay Ha pacueT KOJIMUYECTBA BEIIECTBA, MOJISIPHON Macchl, 00beMa.

63-64 Pemenue 3a1ay Ha pacueT KOJIMYECTBA BEIIECTBA, MOJISIPHON Macchl, 00beMa.

65-66 IIpakTuyeckas padora Ne2l. Penienue 3kcriepuMeHTalbHBIX 33/1a4

67-68

Hrorosoe 3angatue




Kanennapusbiii yueOHblii rpadguk

2024-2025 y4eOHbIii roj

Mai

S0'v¢-'S0°61

G0°LT-'S0°CT

S0°0T-'50°S0

anpeJb

G0°€0-70'8¢

2

v0°9¢-v0'1¢

¥Y0'6T-¥0'VT

¥0°¢T-¥0°L0

MapT

¥0'S0-€0°TE

€0°¢e-e0’LT

€0'9T-'€0°0T

€0'80-€0°€0

(deBpanab

€0°'T0-'¢0'S¢

2121222222

¢0°¢e-¢0'LT

2

¢0'ST-¢0°0T

2

¢0'80-¢0°€0

2

SIHBaphb

¢0'T0-"T0°L¢

10°G¢-T0°0¢

TO8T-T0€ET

TO'TT-"T0°80

nexkadpb

¢1'8¢-"¢T'ee

(AN TArANC]

cT'v1-¢T'60

¢1'.0-¢T'¢0

HOSIOPBb

¢T'0e-1T'q¢

TT°€C-1T'8T

TT9T-"TT'TT

TT°'60-TT°50

2122|1222 |2|2|2|2|2]|2

OKTAOpPH

0T'9¢-"0T'T¢

2

0T'6T-0TVT

2

0T'¢1-0T°20

0T'50-60°0€

CeHTAOPH

60'8¢-60°€¢

60'T¢-'60°9T

60'7T-'60°6

60°L0-'60°20

Henenn
o0yueHust

Teopust
NPaKTHKA
KOHTPOJIb

YpoBeHb
o0yueHust

HITFHHIIMIIF4d0l

IIpome:xxyTounast

aTrecTanus

Kanukyasipubii
nepuoj

3ansTus, He
npeaycMOTpPeHHbIE

pacnucaHuemM




CucremMa oneHUBaHUSA
[To oxoHYaHMM M3y4YeHUsS Kypca «IDKCIIEPUMEHTAIbHAS XUMUS Ul 8 Kilaccay ydJaluecs

JIOJKHBI BBITIOJIHUTh TMATHOCTUYECKYIO paOdOTy U MOIXYUUTH «3a4ET»

O0001IEHHBII NUIaH BAPUAHTA JTHATHOCTHYECKOH PadoThl M0 XUMUH /UIA 8-XKJIACCOB

HCHOJ’IBSOB&HHCJ’ICI{YI—OH_[I/IGO603Ha‘ICHI/I${Z

BO-3anganue ¢ BeiOOpom orBera, KO—3amanme ¢ kpaTkum oTBeToM, PO-3amanue c

Pa3BEPHYTHIM OTBETOM

3a mpaBWIBHOE BBITIONHEHWEe 3amanud 1, 3, 7-9,

11-15 craBurcs

3aJIaHI/IeC'-II/ITaeTCSIBI)IHO.]'IHeHHBIM,eCJ'II/IOTBequaHleFOCHCOBHaHCBTaJ'IOHOM.

Ne KouTtposmpyemblie 3jieMeHTBI COIePKAHUSA Tun 3ananusa | Makc.6asu
1 dusznueckue M XUMHUYECKHE sBIeHUI. Xumuueckasg |BO 1
peakuus. [IpuzHaku npoTekaHusi XUMUYECKOU pEeaKIIUH.
Otauuure oT (GU3MUECKOro Mmpolecca
2 ATOMBI U MOJIEKYJIbl . XUMUYECKUH AieMeHT IIpocThie @) 2
n CIIOJKHEIC BelllecTBa .OcHoOBHEIE
KJIACChI HEOPTAaHUYECKUX BEIICCTB
3 Ctpoenue aroMma. DU3NYECKUNCMBICI BO 1
MOPSIIKOBOTOHOMEPaxXuMHuueckorodiementasllepuonu
yeckorcucremexumuueckuxaiemenToB[.M.Menienee
Ba.
IIpoTOHBI, HEUTPOHKI ,3JICKTPOHBI
4 HomeHKI1aTypa HEOPraHUYECKUX COEAUHEHUN KO 2
5 OCHOBHBIE KJIACChl HECOPTAaHUYECKUX BEIIECTB KO 2
6 OnpeneneHuexapakTepacpeabpacTBOPAKUCIOTHIIIE KO 2
JIOYEHCIIOMONIBIOWHIUKATOPOB
7 Xumunueckas peakiusa. KoagpuiueHTsl B XUMUYECKUX KO 1
YpaBHEHUSIX
t¢] XHMMMYECKHE CBOMCTBA OKCHIOB: OCHOBHBIX M KHMCJIOTHBIX [BO 1
9 XMUMHYECKHE CBOMCTBAa KHCJIOT M OCHOBAaHUH BO 1
1 [B3auMocCBs3b pa3iWyHbIX KJIACCOB HEOPTraHUYECKUX KO 2
0 |BemecTB
% Knaccudukanmss XuMuueckux peakiuil 1Mo pa3IudHbIM 0 1
MPU3HAKAM (YUCIIY U COCTaBY UCXOAHBIX U MOJYYEHHBIX
BEIIECTB
1 |BroiuuciieHre MacCOBOH JOJIM XMMHYECKOIrO dJIEMEHTA 0] 1
2 | BBEIICCTBE
1 |BrruuciaeHneMaccoBONI0INPACTBOPEHHOTOBEIIECTBAB KO 1
3 |pactBOpE
1 |BpruncieHue KOJIMYECTBA BEIIECTBA, MacChl UM 00béMa KO 1
4 |BemecTBa mo KonuuecTBy B eHiecTBa
1 | CoBpemeHHbIEHAYYHBICOCTHKEHUS, IXITPUMEHEHNE BO 1
5  |BHapOJHOMXO03AUCTBENOBITY. X UMUYECKOE3aTrPS3HEHUEOKD
YKAOMIEHCPEABIMETONOCIIEICTBUS
1 | BbIYMCIEHHEKOIMYECTBABEIIECTBAIOKOINYECTBYBEIIECTB PO 4
6 |aoaHOTrOM3pPEeareHTOBUIMIPOIYKTOBPEAKIIUN
UTOI'O 24
KpuTtepun oneHuBaHus JTMATHOCTHYECKOH padoThI
1. CucreMaoueHUBAHUAOT/IEIbHBIX321AHUITUPAOOTHIBIEJIOM

1 Oam.




BepHoeBbinonnenuekaxaorons3ananmii2 4—6,10onenuBaercsa2  Oammamu; 1 Oamn
CTaBUTCS, €CIM B OTBETE JAOMylleHa ojnHa omuOka; (0 OanoBCTaBUTCA B JAPYTUX CIydasx.
3amanue 16 ¢ pa3BEPHYTHIM OTBETOM OIIEHHUBAETCIIMaKCUMAIbHO40aIIaMHu.

MaxkcuManbHBIHOAII3aBEITIOTHEHUEBCEHPaO0ThI—240ama.

MarepuaiabHO TeXHHUYeCcKasi0a3a
1. IMudposas (kommbroTepHas) sadoparopus (11JI)
2. JlaTymnk TemmepaTypsl IaTHHOBBII
3. JlaTuuk Temmeparypsl TEpMOTIAPHBIT
4. Natuuk pH npennasHavex s u3MepeHust Bo1OpogHoro nokasarens (pH).
5. JlaTyuKk ONTHUYECKON TIJIOTHOCTH (KOJIOPUMETpP) — IMpelHa3HauyeH IJs H3MEpeHUs
ONTUYECKOH MJIOTHOCTH OKPAILIEHHBIX PACTBOPOB
6. JlaTuuk 35eKTPONPOBOTHOCTH
7. JlaT4uk XJIOpUI-MOHOB
8. JlaT4uk HUTpPAT-HOHOB
9. Anmapat aJisa npoBeAcHUs XUMUIecKux peakiuii (AITXP)
10. TIIpubop /U1 JEMOHCTpAIMM 3aBHCHUMOCTH CKOPOCTH XHMHUYECKHX pPEaKIUd OT
pa3uyHbIX (HaKTOpPOB
11. TIunerka-go3aTop
12. bans koMOMHHUpOBaHHAs

13. IIpubop ans mosydeHus ra3os
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