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IHosicHuTEILHAA 3aNIUCKA

B o0yuyenun xwmmum OONbIIOE 3HAYEHHWE MMEET OJKCIEPUMEHT. AHAIM3UPYS
pe3yNbTaThl MPOBEACHHBIX ONBITOB, ydaluecs yOEKTaloTCs B TOM, YTO T€ WM HWHBIC
TEOPETUUYECKHE TPEACTABICHUS COOTBETCTBYIOT WJIM MPOTUBOpEYAT PEaTbHOCTU. TOIBKO
OCYIIECTBIISASA XUMHUYECCKUH SKCIEPUMEHT MOYKHO IPOBEPHUTH JIOCTOBEPHOCTH IPOTHO30B,
C/ICIIaHHBIX Ha OCHOBaHUHM TEOPHH. B mpormecce 3KCIIEpUMEHTANBHOW pabOTHI ydaliuecs
MPUOOPETAIOT OMBIT MO3HAHUS PEATLHOCTH, SBJISIOIINICS BaXKHBIM 3TalloM (POPMUPOBAHUS
y HHX YyOCKIEHHH, KOTOpbIe, B CBOIO OYEpEIb, COCTABIIIOT OCHOBY HAy4YHOTO
MHUpPOBO33peHUs. KoNMuecTBeHHbIE JKCIIEPUMEHTHI ITO3BOJIAT IOJIyYaTh JIOCTOBEPHYIO
uHGOPMAITUIO O IPOTEKAHUH TE€X WJIM MHBIX XMMHUYECKHUX MPOIeccax, O CBOMCTBAX BEIIECTB.
Ha ocHOBe moTydeHHBIX 3KCIIEPUMEHTAIBHBIX JJAHHBIX 00ydaeMbIe CMOTYT CAMOCTOSTEIBLHO
JIeNaTh BBIBOJBI, 0000IIATh PE3yJIbTAThI, BBIABIATH 3aKOHOMEPHOCTH, YTO OJIHO3HAYHO
OyIeT crmocoOCTBOBATH MOBBIIIICHUIO MOTHBAIIUN O0YYECHHSI IIKOJBLHUKOB .

IHentppl oOpa3oBaHUsl €CTECTBEHHO-HAYyYHOW HarpaBlieHHOCTH «Touka pocray
CO3/IaHBI C IIEJIBI0 PA3BUTHA Y OOYJArONIUXCSI €CTECTBEHHO-HAYYHOM, MaTeMaTHIECKOM,
WH)OPMAITMOHHONW TPAMOTHOCTH, (DOPMUPOBAHUS KPUTHYECKOTO U KPEATHBHOTO
MBIIIJICHHSI, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOW HAMpPaBICHHOCTH, a
TaKkKe JJI1 MPaKTUYEeCKOM OTpadOTKM ydyeOHOro Marepualia 1o y4eOHBIM MpeaMeTam
«DPu3ukay, «Xumus», «buonorus.

Heab u 3agaum Kypca "Xumusi BOKpyr Hac'

OKCIIEPUMEHT SIBJISIETCSI MCTOYHUKOM 3HAHUH M KpUTEpUEM HMX HCTUHHOCTH B
Hayke. KoHuemnus coBpeMEHHOro o0pa3oBaHMs IMOJpa3yMeBaeT, 4YTO B y4eOHOM
IKCIIEPUMEHTE BEAYIIYIO POJb JOJDKEH 3aHSTh CAMOCTOSTENILHBIA HCCIEeI0BATEIbCKUIM
YYEHUUECKUH SKCTIEPHUMEHT.

CoBpeMeHHbIE O3KCIEPUMEHTAIbHBIE HCCIENOBAHUS MO XHUMHUU YK€ TPYIHO

OpeICcTaBUTh 0€3 HCIONb30BaHUs HE TOJBKO aHAJIOrOBBIX, HO M LU(POBBIX
u3MeputenbHeIx npubopoB. B denepansnom ['ocynmapctBenHoM OOpa3oBaTelbHOM
Cranmapre (PI'OC) mpomucaHo, YTO OJAHUM W3 YHHUBEPCAIbHBIX Y4YEOHBIX EHCTBHIA,
nproOpeTaeMbIX YYalIUMHCA, JOJDKHO CTaTh YMEHHUE «IPOBEACHUS OIBITOB, MPOCTHIX
OKCIIEPUMEHTAJbHBIX  HCCIECJOBAaHMM, TMPSAMBIX W  KOCBEHHBIX H3MEpPEHUHl C
MCTIOJIb30BAHNUEM AHAIOTOBBIX M LU(POBBIX U3MEPUTEILHBIX PHOOPOBY.
V4eGHBIH JKCIEPUMEHT MO XHUMHH, MPOBOAMMBIA Ha TPAIUIMOHHOM 00O0pyIoBaHWH, Oe3
npuMeHeHus] TU(POBBIX JTa00paTOPHil, HE MOXKET MO3BOJUTH B IOJHON MEpe PEIInTh BCE
3a/1a4u B cOBpeMeHHOM mKkoste. [LInpoKuii CeKTp AaTINKOBIIO3BOISAET yUIAIMMCS 3HAKOMHUTHCSI
C mapaMeTpaMd XHMHYECKOTO IKCIEpUMEHTa HEe TOJbKO Ha KauyeCTBEHHOM, HO M Ha
KOJINYeCTBEHHOM ypoBHe. lludpoBas nabopaTopusi MO3BONAET BECTH JUINTEIbHBIN
IKCIEPUMEHT Jake B OTCYTCTBHE DSKCIIEPUMEHTATOpa, a YacToTa HUX H3MEpEeHH
HETO/BJIACTHA YEJIOBEYECKOMY BOCIPUSATHIO .

B mpouecce hopMupoBaHUs SKCIIEPUMEHTAIBHBIX YMEHUN YUEHUK
oOyuaeTcs npeaCcTaBIATh HH(OPMAINIO 00 UCCIIEJOBAHUH B YETHIPEX BHUIAX:
* B BepOaJIbHOM: OIIMCBIBATh 3KCIEPUMEHT, CO3/IaBaTh CIIOBECHYIO MOJIENb

9KCIICPUMCHTA, (bHKCI/IpOBaTI) BHUMAaHHEC Ha U3MCPACMBIX BCIIMYUHAX, TCPMHUHOJIOTHHU,



* B TAOJIMYHOM: 3aIIOJIHSTh TAOJIMIBI JAHHBIX, JIKAIIUX B OCHOBE TIOCTPOCHUS I'PahUKOB
(TIpY 9TOM y y4aluxcsi BOZHHKAET IEPBUYHOE MPECTABICHUE O MacITadax BEeINYNH);

B Ipa)U4ecKOM: CTPOUTH TPaQUKH MO TAOJIWYHBIM JAHHBIM, YTO JACT BO3MOXKHOCTb
nepexo/ia K BhIIBIXKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTU MEXKY BEIMYMHAMHU (TIpU
TOM YyUYWTENb IOKa3bIBA€T MPEUMYIIECTBO B BHU3yalU3allUd 3aBHUCHUMOCTEH MEXIY
BEJIMYMHAMU, HATJIITHOCTE © MHOTOMEPHOCTD );

* B BUJIE MAaTEMAaTUYECKUX YPABHEHMI: TaBaTbMaTeMaTHUECKOE OMMCaHUE
B3aMMOCBSI3H BEJIMUNH, MaTeMaTUIECKOE 0000IIeHNE.

HOCHGI{HI/IG roabl y y4allinuxcs Ha6n}0z[aeTc>1 HHU3Kas MOTHUBALUA U3YUYCHUA
€CTECTBEHHOHAYYHBIX JUCIUIUIMH U KaK CJICJICTBUE MaJIeHHe KaueCcTBa 00pa30BaHMS.

[TocTaBnsieMble B IIKOJBI COBPEMEHHBIE CPEJCTBA OOYUYEHHMsI, B paMKax MPOEKTa
«Touka pocTa» comepKaT Kak YK€ XOpOIIO H3BECTHOE 000OpynOBaHHE, TaK M
NPUHLUIINAIBHO HOBOE. OJTO IHU(POBbIE Ta0OpPaTOPHUM U JAaTYUKOBBIE CHCTEMBI. B
OCHOBY 00pa30BaTeIbHOM MPOrpaMMBbI 3aJI0KEHO IPUMEHEHHE ITU(PPOBBIX J1AO0OPATOPHiA.
Tematnka NpeAsoOKEHHBIX AKCIEPUMEHTOB, KOJUYECTBEHHBIX OMBITOB COOTBETCTBYET
CTPYKTYpe NpPHUMEpPHOH 00pa3oBaTeNbHOW NPOrpaMMbl 10 XUMHH, COJEPKAHHIO
denepanbHOT0 rocyIapCcTBEHHOT0 0opazoBarenbHoro cranaapra (PI'OC).

JlanHas mporpamMma CrocoOCTBYeT JOCTHKEHHUIO BHICOKOTO YPOBHS YCBOCHHS Y4eOHOTO
Marcpuralia, YCTOﬁqHBOFO pocCTa MO3HABATCIIBHOI'O NHTCPECA MIKOJIbHUKOB, T .C. IIPCOHOJICTh TC
HpO6J’I€MBI, O KOTOPBIX TaK MHOI'O I'OBOpPAT, KOrla p€4db 3aXO0AUT O COBPCMCHHOM IIKOJIbHOM
XUMHYCCKOM O6p330BaHI/II/I, d 3HA4YHUT U ITOBBINICHHWIO Ka4€CTBA O6p330BaHI/I}I .

HopmartuBHas 6a3a

1 . ®enepanbHbiii 3akoH OT 29 .12 .2012 Ne 273-D3 (pen . ot 31 .07 .2020) «O6 oOpazoBaHuU

B Poccuiickoit @eaepanum» (¢ u3M . 1 101 ., BTy . B crity ¢ 01 .09 .2020) .

2. Ilacnopt HamuoHanpHOTO npoekTa «OOpa3zoBanue» (yTB. mpe3uguymom CoBeta mpu
[Ipesunente PO no crparernueckoMy pa3BUTHIO U HAIMOHAIBHBIM IPOEKTaM, IPOTOKOJI OT
24.12 .2018 Ne 16).

3. TocymapctBennass mporpamma Poccuiickoit ®Denepanuu «Pa3zButue oOpa3zoBaHUs»
(yrBepkeHa noctaHoBieHueM [IpaButensctBa PO ot 26 .12 .2017 Ne 1642 (pen . ot 22
.02 .2021) «O06 yTBepkaeHUHU TOCYIapCTBEHHOM nporpamMbl Poccuiickoit deaeparuu
«Pa3ButHe 00pa3zoBaHUD .

4. ®enepalibHbII TOCYIapCTBEHHBIH O0pa30BaTEIbHBIA CTaHAAPT OCHOBHOTO OOILEro
00-pa3zoBanus (YyTBEPKJICH MpUKa3oM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoi
®eneparmu ot 17 nexadbps 2010 r. Ne 1897).

5. denepanbHbIl TOCYJIAPCTBEHHBIM 00pa3oBaTeIbHBIM CTAaHIAPT CpeaHero oOIIero
oOpazoBanus (YTBEpKIEH npukazoM MunuctepcTBa oOpazoBaHus U Hayku Poccuiickoi
deneparun oT 17 mast 2012 1. Ne 413).

6. MeTonuyeckre peKOMEHIAllUY TI0 CO3JJaHUI0 U (YHKITMOHUPOBAHHIO B 00IIE00pa30BaTEeIbHBIX
OopraHu3anugax, pacCrnojioXKCHHBIX B CEIBbCKOM MECTHOCTH M MaJIbIX ropoaax, m€HTPOB 06p330BaHI/IH
€CTECTBEHHO-HAyYHOM M TeXHOoJIormueckoi HampasiieHHOcTe («Touka pocta») (yTBEp:KIEHBI
pacniopsbkeHueM MuHucrepceTsa npocsenieHus Poccniickont @enepannn ot

12 suBaps 2021 1. Ne P-6) .



KpaTkoe onucanue 1noaxoa0B K CTPYKTYPHPOBAaHUI0O MAaTEPHAJIOB
Bob6pasoBarensHoii mporpamme (OII) mpencraBieHsl cieayromue
pazaensl:

1. MCTOI[LI HN3YUCHHUA BCIICCTB U XUMHNYCCKUX SIBIICHUIA. 9KCHepI/IMeHTaHBHLIe OCHOBbI XMMHH .
2 . IlepBoHavyaJIbHBIE XUMUYECKUE MIOHSITHA .
3 . PacTBOpBHI.
4. OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COETHHEHUIA.
5. Teopus JIEKTPOIUTHUYECKON TUCCOLUALNU.
6. XuMHUYECKHE PEAKIIUH.
7. XUMUYECKHE 3JIEMEHTHI (CBOMCTBAa METAIJIOB, HEMETAJJIOB U UX COSIUHEHUN ) .
B 0oCHOBY BbIECIEHUSI TaKUX PA3/IEJIOB 3AJI0KEH XUMHUYECKUU DKCHEPHUMEHT.

OcHoBHOM (opMOI y4eOHOU JIESITEIHPHOCTH SIBISETCS XUMUUYECKUU DKCIIEPUMEHT,
IIPOBOJIUMEIN B BUJIE JIAOOPATOPHBIX, MPAKTHIECKUX PA0OT U JEMOHCTPAIIUH.

JlanHast oOpasoBaTenbHas TporpamMma oOOECIeYrMBaeT YCBOCHUE YYAIIUMHUCS
BOKHEUIITUX XUMUYECKUX 3aKOHOB, TEOPUU U TOHSTHH;, (POPMHUPYET MPEACTABICHHUE O
PO XMMHH B OKPYXXAOIIEM MUPE U KU3HHU YCJIIOBCKA. HpI/I 3TOM OCHOBHOC BHUMAHHEC
YACTACTCA CYIIHOCTH XMMHWYCCKUX pCaKHI/Iﬁ N METOJaM UX OCYIICCTBIICHUA .

OI[HI/IM N3 OCHOBHBIX IIPUHIUIIOB IIOCTPOCHHUA IIPOTpaMMBbl SABJISACTCA IMMPHHIMII
AOCTYITHOCTH. 3KCHepI/IMeHTaJII>HI>Ie AAHHBIC, IMOJYYCHHBIC YyYalllUMHUCA IIPH BBIIIOJIHCHUU
KOJIMYCCTBCHHBIX OIIBITOB, IIO3BOJIAIOT Y4YalllUMCA CaMOCTOATCIIBHO ACJIIATb BbIBOJHLI,
BBISIBJISITh 3aKOHOMEPHOCTHU. [10ax0zpl, 3a1M0kKEHHBIE B COJEpPKAHHUE MPOrpamMMbl Kypca,
CO3Jar0T HGO6XOI[I/IMI>IG yCi0BUA JJI1 CUCTEMHOI'0 YCBOCHUS YUalllTUMUCA OCHOB HAyKH, IJIA
obecrnieyeHus: Pa3BUBAIOIIETO W BOCIUTHIBAIOIIETO BO3ACHCTBUS OOy4YCHHUS HA JIMYHOCTH
yyamierocs. PopMmupyeMble 3HAHHS JODKHBI CTaTh OCHOBOM CHCTEMBI YOCKICHUI
IIKOJIbHUKA, HEHTPAJIBHBIM SIIPOM €r0 HAYYHOTOMUPOBO33PEHHUS .

ObpazoBarenbHas mporpaMmma Mo3BOJIIET HHTETPUPOBATH PEAIN3yEMbIE MTOAXObI,
CTPYKTYpY W COJepKaHuEe IpU OpraHu3aluv oO0ydeHuss XuMuu B 8—9 Kiaccax,
BBICTPOCHHOM Ha Oase HCII0JB3YyEMOI'O y‘{C6HO-MCTOI[I/I‘ICCKOFO KOMIIJICKCA.

I''E. Pymutuc, ®.I. Oenpaman. «Xumus. 8§ kinacc. M.: «lIpocsemenue», 2019r.»;

I'.E. Pym3utuc, @.I'. ®enpaman. «Xumus. 9 knacc. M.: «lIpocsemenue», 2020r.». Mcnons3oBanue
obopynoBanus «Touka poctay mpu peanusanun qanHoi OI1 mo3pomser
CO31aTh YCIIOBHA:

® JJId paCIMPCHUA COACPKAHUS MKOJIbHOTIO XUMHUYCCKOI'O O6paBOBaHI/IH;
® J1JId ITOBBLIIICHU S MMO3HaBaTeIbHON aKTUBHOCTH o6yqa101unxc;1 B €CTECTBCHHO-

Hay4HOU o0aacTy;
® IS Pa3BUTHS JUYHOCTH PeOCHKA B Iporiecce 00yueHHs] XUMHUH, €ro CIOCOOHOCTEH,
(opMHPOBaHUS U yIOBJIETBOPEHUS COLMAIBHO 3HAYUMBIX HHTEPECOB U MIOTPEOHOCTEN;
e 7151 pabOTHI C OJTAPEHHBIMU IIKOJILHUKAMU, OPTaHU3AIUNA UX Pa3BUTHUS B
pPa3TUYHBIX 00JACTIX 00pa30BATEIHHON, TBOPUECKON AEATEIHHOCTH .



Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4e0HOr0 Kypca « XuMHuA
BOKPYI HAC»C ONMMCAHMEM YHHBEPCAJbHBIX YUeOHBIX JeiicTBUI



Jluunocmmnole pée3yiomanbl

Obyuarowuiics noayuum 803MONCHOCHb 01 YOPMUPOBAHUSL CedYIOUWUX TUUHOCMHBLIXY V]

orpezeNieHue MOTUBALMU U3yYeHHUs yueOHOro MaTepHarna;

OLICHHBAHHE YCBAMBAEMOT0 y4eOHOT0 MaTepHasa, HCXOId U3 COIIMAIbHBIX U
JIMYHOCTHBIX HeHHOCTCﬁ;

MOBBIIIEHHE CBOETO 00Pa30BaTEIBHOIO YPOBHS U YPOBHS TOTOBHOCTH K U3YUYEHHUIO
OCHOBHBIX UCTOPUICCKUX CO6BITHﬁ, CBs3aHHBIX C pa3BUTUEM XUMHUHU U O6H.ICCTB3;

3HAHUE MPABUJI IOBEICHUS B UPE3BBIUANHBIX CUTYALIUSIX;

OIICHMBAHUE COIMAIbHON 3HAUUMOCTH IIpo(deccHil, CBI3aHHBIX C XUMUEH;
BJIa/ICHUE TIPaBHJIaMU 0€30M1aCHOr0 OOpaIeHHs ¢ XUMHUUYECKHUMHU BEIIECTBAMU U
00opyI0BaHNEM, MPOSIBJICHUE SKOJIOTHUECKON KYJIbTYpHI .

Memanpeomemmnule pe3ynvmamal

Pecynamuenvie

Obyuarowuticsi NOLYYUM 803MONCHOCTb OJis YOPMUPOBAHUSA CLEOYVIOWUX pe2yaamusHuix Y VI

neienojlaranue, BKIIIO4Yasd IMOCTAHOBKY HOBBIX ueneﬁ, Hp606paSOBaHI/IC HpaKTHQCCKOﬁ
3a7a4M B IO3HABATEIIbHYIO, CAMOCTOSTEbHBIA aHalU3 YCIOBUN JOCTHKEHHUS ILIENIH Ha
OCHOBE Y4€Ta BBIJICIICHHBIX YUUTEIIEM OPUCHTUPOB JICUCTBHUS B HOBOM Y4eOHOM MaTepuale;
IIaHUPOBAHHUC ITYTHU JOCTUKCHUSA ueneﬁ;

YCTAHOBJICHUEC LCJICBBIX MIPUOPUTETOB, BBIACICHHUEC aJIbTCPHATHUBHBIX crnoco0oB
JIOCTHKEHUS 11eNT 1 BEIOOp Hanbonee 3 hekTHBHOTO crocoba;

YMEHUE CaMOCTOATEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIISITH UM;

yMEHHE MPUHUMATh PEIIeHUs B TPOOJIEMHON CUTYAIIUH;

IMOCTaHOBKaA y‘Ie6HBIX 3aJa4, COCTABJICHUC ILJIaHA W IIOCJICJOBATCIbHOCTHU HeﬁCTBHﬁ;

opraHu3anus pabodero MecTa Mpu BHITIOJHEHUH XUMUYECKOTO YKCIIEPUMEHTA;
NIPOTHO3UPOBAHKE PE3yJbTAaTOB OOyUEHHs, OIEHUBAHHWE YCBOCHHOTO MaTepuaa,
OIICHKAa KauyecTBa M YPOBHS MOJyUYE€HHBIX 3HAHUH, KOPPEKIHs IJIaHa U Crocoda
JEHUCTBUS TTPU HEOOXOTUMOCTH .

Ilo3nasamenvrvie

Obyuarowuiics noyyum 03MOACHOCHb 051 POPMUPOBAHUSL
cnedyrowux nozuasamenvuvix YVY/I:

TIOWICK U BbIICNICHHE WH(OpMaInu;

aHaKu3 ycIoBUM U TpeOOBaHUM 3a/1auu, BEIOOP, COMOCTaBICHUE U
000cHOBaHUE crioco0a pelieHus 3a1a4u;

BBI0Op Hanbosee 3pPEKTUBHBIX CIIOCOOOB pPEIIeHUS 3aa4l B 3aBUCUMOCTH OT
KOHKPETHBIX yCIIOBUH;

BBIJIBUKEHUE U 0OOCHOBAHUE TUITOTE3bI, BEIOOP cr1oco0a €€ MPOBEPKHU;
CaMOCTOSITEIIbHOE CO3JaHUE AITOPUTMA JEATEILHOCTH MPU PEIICHUH MPoOieM
TBOPYECKOTO M IIOUCKOBOTO XapaKTepa;



YMCHHUS XapaKTCPHU30BaTh BCUICCTBA 110 COCTABY, CTPOCHHIO U CBOﬁCTBaM;
OINMCBHIBAHUE CBOMCTB: TBépI[I:IX, KHUIKHX, F8,3006p33HBIX BCIIECTB, BBIACICHUEC UX

CYLIECTBCHHBIX IMTPU3HAKOB;

MU300pakeHHe COCTaBa MPOCTEUIINX BEUIECTB C MOMOIIBI0 XUMUYECKUX POPMYT U
CYIIHOCTH XMMHUYECKUX PEAKIUHI C TOMOIIbI0 XUMHUUECKNUX YPAaBHEHNH;

poBeJeHIE HAOII0ICHUH, ONMCAHUE TIPU3HAKOB U YCIOBUHM TEUEHUS XUMUYECKUX
peaKui, BBIIIOJHEHNE XUMUYECKOTO KCIIEPUMEHTA, BBIBOIBI HA OCHOBE aHAJIN3a

HAOMIOIEHUI 3a SKCIIEPUMEHTOM, pElIeHHEe 3afad, MOJIYyYeHHE XHUMHUYECKOH

I/IH(I)OpMaI_II/II/I M3 pa3/IMYHbIX HCTOYHHUKOB;

YMCHHC OPraHnU30BbIBATH UCCIICAOBAHUC C IICJIBIO ITPOBCPKU TUIIOTES,

YMCEHHC ACJIATh YMO3AaKIIOYCHUA (I/IH,Z[YKTI/IBHOC " 110 aHaHOFI/II/I) H BBIBOJBI,
YMCHHUEC 00BEKTHBHO OLICHUBATh I/IH(bOpMaHI/IIO 0 BCUICCTBAX U XUMHUYCCKHUX IIpo1eccax,
KPUTUYCCKH OTHOCHUTBLCS K HCCBI[OHay‘IHOﬁ I/IH(I)OpMaI_II/II/I .

KOMMVHuKamueHble

Obyuarowuiics noay4um 603MOHNCHOCMb OISl POPMUPOBAHUS
cnedyrowux KoMmyHukamusnovix YV/{:

IMOJIHOC U TOYHOC BBIPAKCHHUEC CBOUX MBICJIC B COOTBETCTBUHU C 3jagadaMi 1

YCJIIOBUSAMH KOMMYHHUKAIIUH;
aZICKBaTHOE MCIIOJIb30BAHUE PEUEBBIX CPEACTB Ul YYacTHUs B JUCKYCCUHU U
apryMEHTAaluy CBOEH MO3ULMHY, YMEHNE NPEICTABIISITE KOHKPETHOE COJEPKAHUE C

COOOIIEHUEM €ro B MMCbMEHHOU U YCTHOU (hopme, orpesiesieHrne croco0oB

B3aMMOJIECHCTBHS, COTPYAHUYECTBO B MOMCKE U cOope nHPOpMaIuy;

OIIpCACIICHUC cIroco6oB BSaHMOHCﬁCTBHH, COTPYAHHUUYCCTBO B IIOHCKE U c6ope

uHbOpMaInK, y4acTue B AUAJIOTe, TNIAHUPOBAaHKE OOLINX CIIOCOO0B padoTHI,

IMPOABJIICHUC YBAXKUTCIIBHOI'O OTHOIICHHA K APYTI'MM y4dalllUMCA,

OIMCAaHUE COJIEPKAaHUS BBIMOIHIEMBIX IEHCTBUH C LIETTbI0 OPUEHTUPOBKH B
IPEIMETHO-IIPAKTUYECKON AESITEIbHOCTH;

YMEHMSI YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPIMHALUMYU Pa3INYHbIX
HO3I/IHI/II\/'I B COTPYAHHUYCCTBE,

¢opMynupoBatb COOCTBEHHOE MHEHHE M IMO3UIHUIO0, AapryMEHTHUPOBAaTh U
KOOPAMHHUPOBATH €€ C O3UIMSIMH MMAPTHEPOB B COTPYTHUYECTBE MPHU BHIPAOOTKE
o011ero peeHusi B COBMECTHOU JCSITEIbHOCTH;

OCYIIECTBIISATh B3aUMHBII KOHTPOJIb U OKa3bIBATh B COTPYIHUYECTBE

HEOO0XOMMYIO B3aUMOIIOMOIIIb;

IUTAHUPOBATh 001IME CIOCOOBI padOThI; OCYIIECTBISATh KOHTPOJIb, KOPPEKIIUIO,
OLICHKY JEMCTBUI MapTHEPA, yMETh YOS K1aTh;

UCIIOJIb30BAaTh a/ICKBAaTHBIE S3BIKOBBIE CPEICTBA I OTOOPaKEHUSI CBOUX YYBCTB,
MBICIIEl, MOTUBOB M NMOTPEOHOCTEN; 0TOOpaxaTh B peur (onucanue, OObsICHEHHE)



COJIep’KaHNe COBEPIIAEMbIX JEHCTBUI, KaK B (OpMe TPOMKOIA
COLIMATIM3UPOBAHHON peuH, Tak U B (hopMe BHYTPEHHEN peun;
® pa3dBHBaTb KOMMYHHKATHBHYIO KOMIICTCHIIMIO, HCIIOJIB3Ysd CpCACTBA YCTHOﬁ u
MCbMEHHON KOMMYHMKAIIUU NPU paboTe ¢ TEKCTaMU y4eOHHMKA U IOTIOJHUTEIIbHON



JUTEPaTypOi, CIPABOUYHBIMH TAOJIULIAMU, POSIBIIATH TOTOBHOCTh K YBa)KEHUIO
WHOM TOYKHU 3pEHUs IPUOOCYKJICHUU PE3YJIbTATOB BHIIIOJHEHHON paOOTHI .

Ilpeomemmnuwie pezyromamaot

Obyuarowuiicss Hay4umcsi.

® PUMCHSTH OCHOBHBIC METO/IbI TIO3HAHMUS: HAOIIOICHHE, H3MEPECHUE, IKCIICPUMCHT;
® OMKCHIBaTh CBOWCTBA TBEPBIX, )KUIKHUX, Ta3000pa3HBIX BEIIECTB, BHIICTSSA UX
CYHICCTBCHHBIC ITIPU3HAKHU,
® pPAacCKpbIBaTh CMBICI 3aKOHA COXPAHEHHSI MaCChI BEIIECTB, aTOMHO-MOJICKYJISIPHON
TEOpHH;
® pazIuyaTh XUMUYECKHE U (PU3MUECKHE SIBICHUS, HA3bIBATh MPU3HAKU U YCIIOBHSI
MPOTEKAHMSI XUMUYIECKUX PEAKIINIA;
coOroAaTh npaBuiia 6€30MacHON paboThI MPU MPOBEACHUH OTBITOB;
MI0JIb30BaThHCS JTA0OPATOPHBIM 00OPYIOBAHUEM U TIOCYI0H;
MOJIy4aTh, COOMPATh Ta3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;
XapaKTepu3oBaTh (PU3NYECKHE M XMMHYECKHE CBOWCTBA OCHOBHBIX KIJIACCOB
HEOPTraHNYECKUX COCTUHEHUN, IIPOBOAMTD OIIBITHI, TOITBEPIKIAIOIIIE
XUMHYECKHE CBOMCTBA N3YYCHHBIX KIIACCOB HEOPTAHUYECKUX BEIIECTB;
® DpAacKpbIBaTh CMBICH TIOHSTHS «PAacTBOP», BBIYHCISTH MAaCCOBYIO JIOJIIO
PacTBOPEHHOTO BEIIECTBA B pACTBOPE, TOTOBUTH PACTBOPHI C ONPEACICHHON
MacCOBOM J10J1€l paCTBOPCHHOTO BEIIECTBA;
® XapaKkTepU30BaTh 3aBHUCHMOCTh (H3UYECKAX CBOWCTB BEIIECTB OT THIIA
KPUCTATMYECKOH ~ PEMICTKH, ONpeNeNsiTh BUJ  XUMHUYECKOW CBS3UM B
HEOPTaHUYECKUX COCTMHCHUSX;
® pPAacKpBIBATh OCHOBHEBIC MOJIOKEHUSI TEOPHH DJIEKTPOJUTUICCKOMN TUCCOIUAIINY,
COCTaBIISITh ypPaBHEHUS DJICKTPOIUTUYECKON MUCCOIMAIMA KHUCIIOT, INEIOYeH,
coJiel M peakuii HOHHOTO OOMEHa;
® PpacCKpbIBaTb CYIIHOCTb OKHCIIHUTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ, OIIPCACIIATDb
OKHUCJIUTEIh U BOCCTAHOBUTEJIb, COCTABJIATh YPABHEHUS OKUCIUTEIHHO-
BOCCTaHOBI/ITCHLHLIXpeaKLII/Iﬁ;
® Ha3bIBaTh (HAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKON PEaKIIHH;
® XapaKTepH30BaTh B3aUMOCBSI3b MEXKIY COCTAaBOM, CTPOSHUEM M CBOWCTBAMHU

HEMCETAJUIOB U MCTAJIJIOB,
® [IPOBOJIUTH OMBITHI MO MOTYUYEHUIO U U3YUYEHUIO XUMUYECKUX CBOMCTB Pa3IUUYHBIX
BEIIECTB;
® TIPaMOTHO OOpAaIAThCs C BEIIECTBAMHU B IOBCEAHEBHOM JKU3HMU.
Obyuarowuiics noay4um 603MONCHOCHb HAYUUMbCAL:

® BBIJIBUTATh U MPOBEPSTH IKCIEPUMEHTAIILHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAX
BEIIIECTB Ha OCHOBE MX COCTaBa U CTPOEHUS, MX CIHOCOOHOCTH BCTYIaTh B
XUMUYECKUE PEAKLIMH, O XapAKTEPE U MPOTYKTAX Pa3IMYHBIX XUMUYECKUX PEAKIINIL;

® XapaKTCpH30BaTh BCUICCTBA I10 COCTABY, CTPOCHUIO H CBOﬁCTBaM, YCTaHABJINMBATb



INPUYMHHO-CICACTBCHHBIC CBA3HU MCKAY JaHHBIMH XapPaAKTCPUCTHKAMU BCIICCTBA,

® COCTaBJIATb MOJICKYJISIPHBIC U IMOJHBIC HOHHBIC YPABHCHUS 10 COKpaHIéHHLIM
HOHHBIM YPaBHEHHUSM;

¢ JIPOrHO3UPOBATDH CHOCO6HOCTB BCUICCTBA IPOABJIATH OKUCIIMTCIIBHBIC WJIN
BOCCTAHOBUTEJILHBIE CBOMCTBA C y‘léTOM CTEIICHEH OKHCJICHUSA 3JICMCHTOB,
BXOJSIINUX B €r0 COCTAaB;

® BLIABUTATDH U MPOBEPATH SKCIICPUMCHTAJIBHO 'MIIOTC3bI O pE3YyJIbTaTaxX BOBI[CfICTBI/I?I
pasIn4HbIX (PAKTOPOB HA M3MEHEHHE CKOPOCTH XMMUYECKOM PEAKIHM;

® HCIIOJIb30BAThb HpI/IO6pCTéHHLIC 3HAaHMUA OJI1 OKOJIOTUYECKU I'PaMOTHOI'O
MOBEICHUS B OKPYXKAOIIEH cpee;

® HCIIOJIb30BATh HpI/IO6pCTéHHBIC KIIFOUEBLIC KOMIICTCHIIMKM IIPW BBIIOJHCHHUU
IIPOCKTOB N PCUHICHUHU y‘{C6HO-I/ICCHC,Z[OBaTCJII>CKI/IX 3a7a4 110 U3Yy4YCHHUIO CBOﬁCTB,
CIOCO0OB MOJYUEHHS i PACTIO3HABAHUSI BEIIECTB;

e O00OBEKTUBHO OLCHUBATH I/IH(bOpMaHI/IIO 0 BCIICCTBAX U XUMHUYCCKUX IIPOLECCaX;

® (OCO3HaBaTb 3HAYCHUC TCOPETUUCCKUX 3HAHUU 10 XUMUH JJIA HpaKTH‘ICCKOﬁ
JESITENHOCTH YEI0BEKa,

¢ CO3aaBaTb MOJACIN U CXCMbI IJIs1 PCHICHUA y‘-Ie6HBIX KW IIO3HABATCJIbHBIX 3aa4a4,
IIOHUMATh HeO6XOI[I/IMOCTB CO6J'HOI[CHI/I$I HpeﬂHHcaHHﬁ, npeajiaracMblx B
HHCTPYKIHAX 110 UCIIOJIb30BAHUIO JICKAPCTB, CPEACTB OBITOBOI XUMHUHU U Aap .

DopMbI KOHTPOJISA

KonTponb pe3ynpraToB 00yueHus B cooTBeTcTBUM ¢ AaHHOM OII nmpoBoautcs B ¢popme
NUCBMEHHBIX M DKCHEPUMEHTAIbHBIX  paboT, Mpeanojiaraercsa  IMpOBeICHUE
IIPOMEXKYTOYHOM U UTOIOBOM aTTECTALINH .

Hpome.ucym OUHasA ammecmauus

JU1st OCyHIECTBIEHMSI NPOMEKYTOUHOM aTTECTalMU HCIIOJIB3YKOTCS KOHTPOJIBHO-OLICHOYHBIE
MaTepualibl, 0TOOp COAEpKAaHHUS KOTOPBIX OPUEHTHPOBAH Ha IPOBEPKY YPOBHS YCBOCHUS
CUCTEMBl 3HAaHUW M YMEHUHW — HWHBAPUAHTHOIO sJIpa CONEP)KAHUA JEHCTBYIOLIUX
00pa30oBaTeNbHON MPOrpaMMbl 110 XUMHUHU JUIsl 0011€00pa30BaTeIbHbIX OpraHu3anui. 3aJaHus
IIPOMEXYTOYHOM aTTECTALMM BKIKOYAKOT MaTEPHUal OCHOBHBIX PA3ZeiIOB Kypca XUMUHU.
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