MynununansHoe Or0KeTHOE 00111e00pa3oBaTebHOe YUpeKIeH e
KonmmHckas cpeHss mKoa
Cwmonenckoro paiioHa CMoIeHCKOH 0bnacTu

COI'JTIACOBAHO 3 IAZ&:[]%EPMAIO
o oy,

Pykosogurens Llentpa
«Touka poctay
Mawmaepa }0.H.

«_3] » aBrycra 2023r.

3
1 Bapues A.H.
40 or 01.09.2023r

JlononmHuTensHas 001Ie00pa3oBaTEIbHAS IPOTpaMMa
€CTECTBCHHO - HAYYHOM HaIpaBJICHHOCTH
«IKCIIEPHMEHTAJbHAS XUMHUS

PACCMOTPEHO

Ha 3aCC€aHHHd IIeaarori4eCKoro CoOBcta
IIpotokon Ne 1 ot «31» 08 2023 .

ABtop-coctaButenb: [ nmymkosa O.b.
YUUTENb XUMHH - OHOJIOTHH

1. Komuao
2023 -2024



IHHOACHUTEJBHAA 3AIITMCKA

PaGouas ImporpamMma COCTaBJICHA B COOTBECTCTBHUH C Tpe60BaHI/IHMI/I

1. OdenepanpHoro 3akoHa «O0 obOpasoBanun B Poccmiickoit ®Depepanmm» ot 29.12.2012 Ne 273-®3 (¢ msmenenusimu ot 31 mrons 2020 .
(Denepanbhbiii 3akoH Ne 304-D3));

2. denepanbHOTO  TOCYAAPCTBEHHOTO 00pa30BAaTENBHOTO CTaHAApTa OCHOBHOTO 00ImIero ooOpaszoBanusi (mpuka3 MwuHoOpa3oBanusi P® ot
17.12.2010 Ne 1897 «OO06 yTBepx)acHUH u BBEICHUU B nefcTBHe (dhenepanbHOro rOCYJapCTBEHHOTO  00pa30BaTEIHHOTO

CTaHJapTa OCHOBHOTO o0miero oOpa3oBaHus» W DenepaabHOro rocylapcTBEHHOTO 00pa30BaTENBbHOIO CTaHIApTa CpeJHero oO0IIero
obpazoBanus (mpukaz MwunoOpuayku Poccum ot 17.05.2012 N 413 «OO6  yrBepkaeHHH (heaepabHOTO TOCYAAPCTBEHHOTO
00pa3oBaTeNpHOTO CTaHAapTa CpeaHero oomiero oopazoBanus» (B pemakuuu Ilpukaza Munnpocemenuss Poccun ot 11.12.2020 No712)),

3. Pab6oueit nporpammel Bociutanust MBOY Komuackoit CI
4, Yyebnoro mnana MbOY Komunckoit CL na 2023-2024 y4.ron
5. [Tnana BHeypouHoi aesreinprHocTd MBOY Komunckoi CII na 2023-2024 yu.r.

«Touka pocta» (yTBEpKIACHBI pacnopspkeHHeM MuHHCcTepcTBa pocBenieHus Poccutickoit denepanuu ot 12 ssaBapst 2021 r.Ne P- 6).
1 OcHoBHOM oOpa3zoBarenbHOl porpammbl MBOY Komunckoit CII Ha 2023-2024- yueOHbBIHN o/,

1 Yueonoro miana MBOY Komunckoit Ha 2023-2024- yaeOHbIN 1o

[IpodunbHBIN KOMIUIEKT 000pyAOBaHUs LIEHTpa « Touka pocTay odecrneunBaeT 3PEeKTUBHOE JOCTHKEHHE 00pa30BaTEIbHBIX
PEe3yIBTATOB 00YUAIOIIMMHUCS IO MPOTPaMMaM €CTECTBEHHO-HAYYHON HAIPABICHHOCTH, BO3MOKHOCTD yTIyOJaEHHOTO U3y YCHHUSI
OT/CJIBHBIX MPEAMETOB, B TOM UHnciie U1 hOPMUPOBAHUS H300pETATEIHCKOT0, KPEaTUBHOT'O, KPUTHYECKOTO MBIIIUICHUS, PA3BUTHS
(GYHKITMOHATIBLHON TPAaMOTHOCTH Y 00YyYaIOIMMUXCsI, B TOM YHCIIC €CTECTBEHHO-HAYYHOM M MAaTEMaTHYECKOM.

DKCIIEPUMEHT SBJISETCS UCTOYHUKOM 3HAaHUHN M KPUTEPUEM UX UCTUHHOCTH B Hayke. KoHIIenus COBpeMEHHOT0 00pa3oBaHus
MOAPa3yMEBACT, UTO B YUCOHOM IKCIIEPUMEHTE BEIYIITYIO POJIb IOJHKEH 3aHITh CAMOCTOSTEIIbHBINA HCCIICIOBATEIIbCKUM YICHUYSCKUI
AKCTICPUMEHT.

CoBpeMeHHBIE KCIIEPUMEHTAIBHBIC UCCASAOBAHMS TI0 XUMHUH YK€ TPYIHO MIPEACTaBUThH 0€3 UCTIOJIb30BaHUS HE TOJHKO aHAJIOTOBBIX,
HO U IU(PPOBBIX U3MEPUTENBHBIX NpHOopoB. B denepansuom ['ocynapcreeHHoMm OOpazosarensHoMm Crangapte (PI'OC) mponucaso,
YTO OJHUM M3 YHUBEPCAIBHBIX YUCOHBIX TCUCTBHUH, MPUOOpPETAEMbIX 00YUYAIOIIUMHUCS, JOJIKHO CTaTh YMEHHUE

«IPOBEICHUS OTBITOB, IPOCTHIX AKCIIEPUMEHTAILHBIX NCCIEAOBAHHM, MPSIMBIX U KOCBEHHBIX U3MEPEHHI C UCITOTH30BAHUEM
aHAJIOTOBBIX M MIU(PPOBBIX U3MEPUTEITHHBIX TIPUOOPOBY.

Y4eOHbIN HKCIIEPUMEHT TI0 XUMUH, TIPOBOAUMBINA Ha TPAAUIIMOHHOM 000pyA0BaHNH, 0€3 MpuMeHeHus TU(PPOBBIX JabopaTopui,

HE MOXXET MO3BOJIMTH B IMMOJIHOM MCPC PCIINUTDL BCC 3a1a4Y1 B COBpeMeHHOﬁ IIIKOJIE. DTO CBA3AaHO C pAAOM IIPHUYNH!
* TpaAUIIMOHHOC IIKOJIBHOC O60pyI[OBaHI/Ie H3-3a OIrpaHUYCHNA TCXHUUICCKHUX BO3MOKHOCTEN HE ITO3BOJISICT IIPOBOANUTH MHOT'HC

KOJIMYCCTBCHHBIC NCCIICIOBAaHM,
® JINTCJIIbHOCTD ITPOBCACHNA XUMHUYCCKHUX HCCHCHOB&HHﬁ HC BCCTJa COrjiacycTcs ¢ JJIMTCIIbHOCTBIO y‘IC6HBIX SaHHTHﬁ;
® BOBMOXHOCTDL ITPOBEACHUSA MHOT'UX I/ICCJ'IC,Z[OBaHI/Iﬁ OTpaHUYHBACTCS Tpe6OBaHI/IHMI/I TEXHHUKH 0€30MMaCHOCTH U Ap.



[Mudposas nadbopaTopusi MOJIHOCTHIO MEHSIET METOAUKY U COJEP>KaHUE IKCIIEPUMEHTAIbHOM IEATeTbHOCTH U PEIIaeT
BEITIIETIEpeUnCIIeHHBIC TTPoOaeMbl. [IIupokwii CIEKTp TaTYMKOB MO3BOJISET YUAIMMCS 3HAKOMHUTHCS C TTapaMeTpaMy XUMUIECKOTO
HKCIIEPUMEHTA HE TOJHKO Ha KaUeCTBEHHOM, HO Ml Ha KOJJMYECTBEHHOM ypoBHE. [{udpoBas madopatopus mO3BOSIET BECTH IITUTSIBHBIN
HKCHEPUMEHT JaXe B OTCYTCTBUE IKCIIEPUMEHTATOPA, & YACTOTA UX U3MEPEHUN

HEIMO/IBJIACTHA YEJIOBEUECKOMY BOCIPUSITHIO.

B nporiecce popMupoBaHus SKCIIEPUMEHTAIBLHBIX YMEHUN YUEHUK 00ydaeTcs MpeACTaBIsITh HHGOPMAIIHIO 00 UCCIIEI0BAHUU B
YEeTBhIPEX BUAAX:

* B BepOaJIbHOM: ONMCHIBATh SKCIIEPUMEHT, CO3/IaBaTh CIIOBECHYIO MOJIEIIb SKCIIEPUMEHTA, ((UKCUPOBATh BHUMAHUE HA U3MEPSEMBbIX
BEJUYMHAX, TEPMUHOJIOTUU;

* B TAOJMYHOM: 3aIOJIHATH TAOIHIIBI JAHHBIX, JIEKAITUX B OCHOBE MOCTPOEHUS IpaUKOB (IIPU STOM Yy yHaIIUXCSl BOZHUKAET MEPBUYHOE
MpEeACTaBICHUE O MAcCIlITa0ax BEJIUYKH);

* B rpapuecKoM: CTpOUTh rpaduKu Mo TaOJIUUYHBIM JAHHBIM, YTO Ta€T BO3MOXKHOCTH MEPEX0/1a K BBIABMKCHUIO TUIIOTE3 O XapaKTepe
3aBUCUMOCTH MEXIY BEIMUUHAMHU (TIPU 3TOM YUUTEh TTOKA3bIBAET MIPEUMYIIIECTBO B BU3yaIU3alliU 3aBUCUMOCTEN MEXKIY
BEJIMYMHAMM, HATJIIHOCTh U MHOTOMEPHOCT);

®* B BUAC MATCEMATHUYCCKHUX ypaBHCHHﬁZ JaBaTb MaTEMAaTH4YCCKOC OIIMCAaHNUEC B3aUMOCBA3HU BCIIMYUH, MATCMAaTHYCCKOC O606H_ICHI/IC.

[lepexos OT KakI0TO ATamna npecTaBieHus: HH(POpMAIIMK 3aHUMAET JIOBOJIbHO OOJIBIIION MPOMEXYyTOK BpeMeHu. B 7—=8 kitaccax 3ToT
poliecc He0OXOAMM, HO B CTAPIIMX KJIacCax MOXKHO ObLIIO ObI 3TO BpeMs MOTPATUTH HA pelieHre 0osee BaXHBIX 3aja4. B aToM miane
u(poBbIe Ta00PATOPUHN CYIIECTBEHHO SKOHOMST BpeMsl. ITO BpeMsi MOXKHO NOTpatuTh corjiacHo ®I'OC Ha popmupoBanue
UCCIIEIOBATENbCKUX YMEHUH yUallIUuXCs, KOTOPBIE BRIPAKAKOTCA B CAEAYIOIINUX JACHUCTBUSIX:

* OIpeiesieHne MPOOIeMBbI;

* IOCTAHOBKA MCCJIEA0BATEIIHLCKON 3a/1a4H;

* IUIAHUPOBAHUE PEIICHUS 3a/1a4H;

* IOCTPOEHUE MO/JICIIEH;

* BBIJIBUYKECHHE TUIIOTES;

* HKCIIEPUMEHTAJIbHAS TPOBEPKA TUIIOTE3;

* aHAJIU3 JJAHHBIX SKCIIEPUMEHTOB WJIM HAOIIOICHUM;

* aHAJIU3 JAHHBIX SKCIIEPUMEHTOB WJIM HAOJI0ICHUH;
* (opMyIHpPOBaHNE BHIBOIOB.



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBbI

JIulmocmelepe3lebmam bl

Obyuarowuiics noIyYUm 803MONCHOCMb 0151 YOPMUPOBaHUsL credyrouux auuHocmuvix YV
[J onpeesieHre MOTHUBAIIMY U3YYCHHS YU4eOHOT0 MaTepuaa;

[] ollcHUBAaHHUE yCBanBa€Moro y‘-IC6HOF0 Marepuaia, uCXoasa U3 COUUAIbHBIX U TUYHOCTHBIX H@HHOCTCﬁ;

[] IIOBBINICHHUEC CBOCTO O6pa3OBaTeHBHOFO ypOBHH nu ypOBHH TOTOBHOCTH K HSY‘ICHI/IIO OCHOBHBIX I/ICTOpI/I‘ICCKI/IX CO6BITHﬁ, CBs3AHHBIX C pa3BI/ITI/IeM XUMHHU U
00111eCTBA;

[J 3HAaHWE TPaBUJI TOBEAECHUS B UPE3BBIYANHBIX CUTYALUIX;
[] olleHMBaHUE COLMATBHON 3HAUUMOCTH Mpodeccuil, CBSI3aHHBIX ¢ XUMUEH;

[] BirajieHre TpaBuIaMu 0€30MMacHOT0 0OpaIeHUs C XUMUYSCKUMH BEIIeCTBAMH B 000pYI0BaHUEM, TIPOSBIICHUE SKOJIOTHICCKON KYJIbTYPHI.

Memanpeomemmnuie pe3yromamul

Pezynamusnvie

Obyuarowuiica nOIyYuUm 603MONCHOCMb 0151 hOPMUPOBAHUS CLedVIOWuUx peyasimuenvix YV/I:

[l menenonaranue, BKJIOYas MOCTAHOBKY HOBBIX LIEJeH, MpeoOpa3oBaHue MPAKTHYECKOH 3a/1a41 B TIO3HABATEIIbHYIO, CAMOCTOSTEIIbHBIN aHAIN3 YCIOBUI JOCTHKEHHS
IIeJIM Ha OCHOBE y4€Ta BBIJCIICHHBIX YYUTEIEM OPHEHTHPOB JACHCTBUS B HOBOM Y4eOHOM MaTepuase; INIaHUPOBAaHUE Iy TH TOCTHIKECHUS LIETIeH;

(] ycTaHaBJICHHE LIEJIEBBIX IPUOPUTETOB, BBIAEICHHE AJIbTEPHATUBHBIX CIIOCOO0B JOCTHKEHUS LIEJH U BbIOOp Hanbosee 3 hekTUBHOro crocooa;
[J yMeHHE CaMOCTOSATEIIHO KOHTPOJIMPOBATh CBOE BPEMS U YIIPABIATH UM;

] yMeHHUe IPUHUMATh pelIeHus B IPOOIeMHOM CUTyanuu;

'] mocTaHOBKa y4eOHBIX 3aj1a4, COCTAaBJIEHHE IIaHA U TIOCJIE10BATEIbHOCTU ICHCTBUH;

] opranuszanys pabo4ero MecTa Ipy BHIIIOJHEHUH XMMUYECKOT0 SKCIIEPUMEHTA;

] MPOTHO3UPOBAHKE PE3YJIbTATOB 00YUCHHs, OlICHUBAHME YCBOCHHOTO MaTepHualia, OlleHKa Ka4eCTBa U YPOBHS IMOJIyYCHHBIX 3HAHUH, KOPPEKIIHS IUIaHa B CITOco0a
JIeWCTBUS PU HEOOXOIMMOCTH.

THo3nasamenvnuvle

Obyuarowuiics NOIYYUM B03MOACHOCTD OISl YOPMUPOBANUS CledYIouux nosHasamenvhvix YV/I:
] IOMCK | BbIJIeNIeHUEe HHPOPMALIUH;

[l aHanmM3 ycIIoBUi U TpeOOBaHUH 3a/1a4H, BBIOOD, COMOCTaBIEHHE U 0OOCHOBAaHKE CIIOCO0a peleHHs 3a1auH;

[l BeIOOp Hambouee 3(h(HeKTUBHBIX CIOCOOOB PELICHNUS 331a4H B 3aBUCIMOCTH OT KOHKPETHBIX YCIIOBHIA;

] BBIIBMO)KEHUE U 0OOCHOBAHKE TUIIOTE3bI, BEIOOP criocoba e€ mpoBepKy;

[l caMOCTOSITENFHOE CO3J]aHNE ANITOPUTMA ACATEIBHOCTH MPH PELICHUU TPOOJIEM TBOPUYECKOTO U MMOMCKOBOTO XapaKTepa,
[l yMeHUs XapaKTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOCHHUIO U CBOWCTBAM;

(] onuCBhIBaHUE CBOWCTB: TBEPIBIX, KHUIKNX, TA3000pa3HBIX BEUIECTB, BBIICICHNE UX CYIIECTBEHHBIX TPU3HAKOB



1/1306pa>1<eHHe cocCTaBa HpOCTeI;'IHJPIX BCIICCTB C IOMOIIIBIO XUMHNYCCKUX (bOpMyJ'I " CYIIHOCTU XUMHYCCKUX peaKL[I/Iﬁ C IIOMOIIBKO XUMHNYCCKHUX ypaBHeHHfI;

] mpoBeieHre HAOIIOICHHI, ONTMCAHNE IPU3HAKOB M YCJIOBUN TEUCHUSI XUMHUYECKUX PEaKIIi, BBITOJHEHNE XUMHUYECKOTO SKCTIEPUMEHTA, BBIBO/IBI HA OCHOBE
aHanmu3a HAOIOACHUH 3a SKCIEPUMEHTOM, PelIeHHUE 3a/ad, MOJy4YeHHe XUMHUECKONW HH(OpMAIK U3 pa3IMYHBIX UICTOUHUKOB;

[] yMeHHE OpraHU30BbIBATh UCCIEA0BAHUE C LIETbI0 IPOBEPKHU TMIIOTES;
[l ymeHue aenatb yMO3aKIIOUeHHUs (MHIYKTHBHOE U 110 aHAJIOTUH) M BBIBOIBI;

[0 yMeHHEe 00BbEKTHUBHO OIIEHUBATh MH(DOPMAITHIO O BEIIECTBAX U XMMHUYECKUX MPOIIeccaxX, KPUTHIECKH OTHOCUTRLCS K IICEBIOHAYYHON MH(POPMAIIHH.
Kommynuxamusnule

Obyuarowuiicst NOIYYUm 603MONCHOCHb OIS YOPMUPOBAHUSL CLeOYIOUUX KOMMYHUKamusHvlx YV

[J MOJTHOE ¥ TOYHOE BhIPAYKEHUE CBOMX MBICIICH B COOTBETCTBUU C 33Ja4aMH U YCIOBHUSIMH KOMMYHHUKAITUY;

[ aZleKBaTHOE MCIOJIb30BAaHUE PEUEBBIX CPENICTB JJIsl yUACTHs B IMCKYCCHH U apTYMEHTAIlMN CBOEH MO3UIIMU, YMEHHUE MPEACTABISATH KOHKPETHOE COIEPIKaHUE C
COOOIIIEHUEM €T0 B MMCbMEHHON U YCTHOU (popMe, onpe/iesieHne crioco00B B3auMOJICHCTBUS, COTPYAHUYECTBO B IOUCKE U cOOpe nHpOopMaIi;

[] ompezesieHue croco00B B3aUMOJICHCTBUS, COTPYHUICCTBO B TIOUCKE U cOOpe MHPOPMAITUH, yIacTUE B THAJIOTe, TUTAHUPOBAHHUE OOIIMX CIIOCOO0B pabOTHI,
HPOSIBJICHUE YBAXKHUTEIHLHOTO OTHOIICHHS K IPYTUM yUYaIUMCsl; OIIHCAHHUE COJICPKAHUSI BBITOTHIEMBIX JICHCTBUI C LIEBI0 OPUSHTUPOBKH B IIPEIMETHO-
HpaKTI/IquKOﬁ ACATCIIbHOCTHU; YMCHHS YUUTBIBATH PA3HBIC MHCHHUA U CTPEMHUTHCA K KOOPAWHAIWU PA3TTAYHBIX HO3I/IIII/II>1 B COTPYAHUYCCTBEC,

(1 ¢popMyaHpoBaTh COOCTBEHHOE MHEHHE U MO3UIIMIO, apIYMEHTHPOBATh U KOOPIMHUPOBATH €€ C MO3ULMAMU NMapTHEPOB B COTPYTHUUECTBE IPU BhIpaOOTKE 00IIEr0o
peuICHus B COBMECTHOH JCATCIBbHOCTH,

[ OCyHIECTBIISATh B3aUMHBIM KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3aUMOIIOMOIIIb;
[l mIaHUpOBAaTh 00IIKE CIIOCOOBI PAOOTHI; OCYLIECTBIATH KOHTPOJIb, KOPPEKLHUIO, OLICHKY AeHCTBUI mapTHEPA, YMETh YOSKAaTh;

(] ucrosIb30BaTh aJIeKBaTHBIE S3bIKOBBIE CPECTBA AJIST OTOOPAKEHUSI CBOMX UYBCTB, MBICJIEH, MOTUBOB M OTpeOHOCTEH; 0TOOpaXkaTh B peuu (OIHUCaHue,
00BsSICHEHHE) COIEp)KaHHE COBEPILIaeMbIX JAEHCTBHM, KaK B (pOpMe IPOMKOM cOLMaN3UpOBaHHOM peun, Tak U B (hopMe BHYTPEHHEH peuy;

[ Pa3BUBATb KOMMYHHKATUBHYIKO KOMIICTCHINIO, UCITIOJIb3Ys CPCACTBA YCTHOﬁ U MUCbMEHHOMN KOMMYHHUKAIUU IIpU pa60Te C TCKCTaMH y‘-IC6HI/IKa )51

JIOTIOJTHUTEIHHOH JINTEPATYPOil, CITPABOYHBIMHU TAOIHMIIAMHU, TIPOSIBIISITH TOTOBHOCTh K YBXKEHUIO MHOM TOYKH 3PEHUS TIPU OOCYKIACHUN PE3YyIbTAaTOB BBHITIOJTHEHHON
paboTHI.

IIpeomemmnuwie pesynvmamot

Obyuarowuiica Hayyumcs:

] MPUMEHSATHh OCHOBHBIE METOIbI IO3HAHMSA: HAOIIOICHHIE, U3MEPEHHE, DKCTICPUMEHT;

] ONKMCHIBATH CBOWCTBA TBEPIIBIX, XKUAKHX, TA3000pPa3HBIX BEIIECTB, BBIICISS UX CYIICCTBCHHBIC TPU3HAKHY,
] pacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUSI MACChI BEIIECTB, aTOMHO-MOJICKYJISIPHOH TEOpUH;

] pa3nu4ath XUMUYECKHE U (PU3UICCKUEC SIBICHHUS,

[ ] Ha3bIBaTh MPU3HAKU U YCIIOBHA NPOTCKAHNUA XUMHNYCCKUX peaKuHﬁ;

[l cobmonath mpaBuia 6€30macHoi paboTh IPU MPOBEJICHUHN OIBITOB;

[ TOJTb30BaThCS JTA0OPATOPHBIM 000PYIOBAaHUEM U TIOCYI0H;

oJIy4aTh, CO6I/IpaTB F33006pa3HI>Ie BCIICCTBA U PpACIIO3HABATDh UX; XapPaAKTCPHU30BaATH (I)I/IBI/I‘IGCKI/IC 1 XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKUX
COGI[PIHCHPIﬁ, MOPOBOAUTH OIIBITHI, IOATBECPIKAAOIIUC XUMHUYCCKUC CBOMCTBaA HN3YYCHHBIX KJIACCOB HCOPTAHNYCCKHX BCHICCTB,



(] pacKpbIBaTh CMBICJI ITOHSITHS «PacTBOP», BBIYUCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOT'O BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C OIPEAEIEHHON MaCCOBOM
JTOJIEN paCTBOPEHHOTO BEIIECTBA;
[l XxapaKTepH30BaTh 3aBUCUMOCTh (PM3UUECKUX CBOWCTB BELIECTB OT THIIA KPUCTAIUTMYECKON PEIIETKH, OTPENENISATh BUI XUMUYECKOH CBSA3M B HEOPTaHUYECKUX
COEIMHEHMSIX;
[ pacKpbIBaTh OCHOBHBIE TIOJIOKEHUS TEOPUHU DIIEKTPOJIUTHUECKOHN IUCCOLMALIMY, COCTABIIATH YPABHEHUS JEKTPOIUTUYECKON JUCCOIUAIMM KUCIIOT, HIEJIOUEH,
COJICH M peaKIii HOHHOTO OOMEHa;
[ pacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMM, ONPEAEIATh OKHCIUTENb U BOCCTAHOBUTENb, COCTABIIATh YPABHEHHS OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLINM;
[ Ha3bIBaTh (DAKTOPBI, BIUAIOLIME HA CKOPOCTh XUMHUECKON pEaKIUHU;
[] XxapaKTepH30BaTh B3aUMOCBS3b MEKIY COCTABOM, CTPOEHUEM U CBONCTBAMU HEMETAJIIIOB 1 METAJUIOB;
] IpOBOJUTH OMBITHI IO MOJYYEHUIO U U3YUYEHUI0 XUMUUYECKUX CBOMCTB Pa3IMYHbIX BEILECTB;
] rpaMOTHO 00paIaThCs C BEUIECTBAMH B IOBCEAHEBHOW JKU3HU.
Oodyuarouwguiica noayyum 603MONCHOCMb HAYYUMBCA:
] BBIABUTATh U MPOBEPATH SKCIIEPUMEHTATIBHO TMIIOTE3bI O XUMUUECKUX CBOMCTBAX BEILECTB HA OCHOBE MX COCTaBa M CTPOEHHUs, UX CIIOCOOHOCTH BCTYNATh B
XUMHYECKHE PEAKLUH, O XapaKTepe U NPOAYKTaxX pa3IMYHbIX XUMUUECKUX PEaKLIUH;
[l XapakTepu30BaTh BELIECTBA [10 COCTaBYy, CTPOCHHIO U CBOMCTBAM, YCTaHABIMBATh MPUYMHHO-CIIEACTBEHHBIE CBSI3U MEKIY JaHHBIMHU XapaKTEPUCTHUKAMU BEILECTBA;
(] cocTaBIIATh MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHHS 10 COKPAIIEHHBIM HOHHBIM YPaBHEHUSAM;
] mpOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIFHBIC MIIH BOCCTAHOBUTEIIBHBIE CBOMCTBA C YUETOM CTENICHEH OKUCIIEHHS SJIEMEHTOB, BXOISIINX B
€ro COCTaB;
[ BBIIBUTATH U IPOBEPATH SKCIIEPUMEHTAIBHO THIIOTE3bI O PE3yJIbTaTax BO3ACHCTBUS Pa3IMYHbIX ()aKTOPOB HA M3MEHEHHE CKOPOCTH XMMUYECKON peakui;
[l ucrosib30BaTh MPUOOPETEHHBIE 3HAHUS JUIS 9KOJIOTHUECKU IPaAMOTHOTO MIOBEJICHUS B OKPY XKAIOLIEH cpeie;
[l mcrosib30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIMH IIPU BBITIOJHEHNH NTPOEKTOB U PELICHNH Yy4eOHO-MCCIIEeI0BATEIbCKUX 3a/1a4 10 U3YUEHUIO CBOUCTB,
CHO0CO0OB MOJYYEHHUS U PACIIO3HABAHUS BEIECTB;
] 0OBEKTHBHO OLIEHUBATh UH(POPMAIHIO O BELIECTBAX U XUMHYECKHX MPOLECCAX;
] oco3HaBaTh 3HAaYEHUE TEOPETUUECKUX 3HAHUH M0 XUMUH IS IPAKTHUECKON 1eATEIbHOCTH YEJIOBEKa;
CO3/1aBaTh MOJICJIM M CXEMBI JUIsl PEIICHUS Y4eOHBIX U MO3HABATEIbHBIX 33/1a4; TIOHUMATh HEOOXOAUMOCTh COOJIOICHUS MPEITUCAHU, IPe TaraeMbIX B
MHCTPYKLHUSAX MO UCTIOJIb30BaHUIO JIEKApCTB, CPEACTB OBITOBOM XUMUH U JP.
DopMbI KOHTPOJIS
Dopmuposanue HKT-komnemenmuocmu odyuaowuxcs
VY4eHuK Hay4uTCs:
- MCI0JIb30BaTh Pa3HbIE MPUEMBbI TOUCKA HH(OPMALIMU HA IEPCOHATIBHOM KOMIbIOTEPE B 00pa30BaTEIbHOM IPOCTPAHCTBE C UCIIOJIB30BAHUEM 000PYIOBaHUS
dpoBoit naboparopuw;
- CTIOJIH30BATh Pa3IMYHbIe CIOCOOBI XpaHEHUS M BU3yalu3aluy HH(opMaIy, B TOM 4Kcie, B rpadudeckoii popme
Dopmuposanue KOMREMEHMHOCMU 6 00J1aCMU ONBIMHO-IKCNEPUMEHMATLHOU U NPOEKMH O 0eAmenbHOCmU
VY4eHuK Hay4uTCsl IJIAHUPOBATh U BBIOJIHATH yUeOHOE UCCIIEI0OBAHKUE M YUYEOHBIN POEKT, UCTIONbB3Ysl 000pyA0BaHUE, MOAEIH, METO/IbL, IPUEMBI, a/ICKBATHbIC
UccIelyeMoil mpobiaeme.
VY4eHUK MOITy4YUT BO3MOXKHOCTh HAYUYUTHCSI CAMOCTOSTENIFHO 33lyMbIBATh, IUTAHUPOBATDH U BBIOIHATH Y4eOHOE HCCIIeI0BaHNE, YU€OHBIN U COIMAIbHBIN MIPOEKT 110
€CTECTBEHHOHAYYHOW HANpPaBIE€HHOCTH.
Yuem pesynomamoe eneypounoii oesmenvnocmu



Dopmbl U NEPUOOUYHOCTE KOHMPOJIA

Bxoonoii konmpons IpoBOAUTCS B Hayajie y4eOHOTo rojia Ajsl NpOBEPKH HaYaJIbHBIX 3HAHUN U YMEHUN 00y4arouuXcs.

Texywuii kKonmpo.ib POBOAUTCS HA KAXKIOM 3aHATHU B (hopMe 1earornaeckoro HaOmro1eHusl.

Tecmosbiii KonmpoabL OCYHIECTBIIAETCS 10 OKOHYaHUH U3yYEHUS KaXI0T0 pasena.

Ilpomedscymounas ammecmayusi IPOBOAUTCS B KOHIIE yU€OHOro rojia B (hopMe 3alUThI IPOEKTa, NO3BOJISET IPOBECTH aHAIN3 PE3YJIbTaTUBHOCTH OCBOCHUS
O6y‘laIOH_II/IMI/IC$I OCHOB OHBITHO-I)KCHepI/IMCHTaJIBHOﬁ n HpOCKTHOfI ACATCIIbHOCTU JaHHOT'O KypcCa BHeypO‘lHOﬁ ACATCIBHOCTHN «3KCHCpI/IMeHTaHBHaH XUMUSI».
Kpumepuu ouenku pesynbmamoe 0c60eHus npozpammul Kypca

Pabora o0yuaroniuxcst OIleHNBaeTCs TI0 TPEXYPOBHEBOH IIIKAJIE, MPEATIOIATAIONICH HATMYUE CIIEAYIONINX YPOBHEH OCBOCHHUS IPOrPAMMHOTO MaTepHalia: BEICOKUH,
CpEIHUIN, HU3KHII.

BbIcokHMii ypoBeHb: 00y4JaIOIIMIACS IEMOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh M 3aMHTEPECOBAHHOCTh B 00Pa30BaTEIbHOM EATEILHOCTH, POSBISET HHUIUATHBY,
HE MPOITYCKAaeT 3aHATUS 0€3 YBAKHUTEIbHOW NPUYMHBI, IEMOHCTPUPYET BHICOKHI YpOBEHb 3HAHUI U KOMIETEHIIUMH, BJIaJIe€T Ha BHICOKOM TBOPYECKOM YPOBHE
NpUOOPETEHHBIMU B X0/1€ U3yUEHUS IPOrpaMMbl YMEHUSMHU U HaBBIKAMH;

Cpeanuii ypoBeHb: 00yYarOIIHIACS TEMOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCThL B 00pa30BaTEILHON EATEILHOCTH, MIPOSIBIISET XOPOIITUH YPOBEHb
3HAHUH U KOMHCTGHHHﬁ; HWHHUIHATUBLI HC ITPOABJIACT, HO crocooen MNOAACPKUBATD MHUIIUATOPA B IIPEAJIara€MoM I10JI€ ACATCIbHOCTH, B HOCT&TO‘IHOﬁ CTCIICHHU
BJIAACCT MOJTYYa€MbIMU B XOAC U3YUCHUS IPOrpaMMbl YMCHUAMHA U HABbIKAMU;

Huskuii ypoBeHb: 00yJaromuiics JeMOHCTPUPYET HEAOCTATOUHYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH B 00Pa30BATEIBHOM S TEIbHOCTH, TOCEUIACT 3aHITHS
OT ClTydasi K CIIy4ar0, OKa3bIBAeT yIOBJICTBOPUTENbHBIA YPOBEHb 3HAHUI U KOMIIETEHIIUH, B LIEJIOM CJ1a00 BIIaJeeT NOJTyYaeMbIMU B XOJI€ U3YUEHUS IPOrPaMMbl
YMEHUSIMU U HaBBIKAMH.

@DopMbI pe3yJIbTATOB 0CBOCHUS POrPaMMBbI BHEYPOYHOM eI TeIbHOCTH:

1. OTmMeTKa ypOBHS JOCTHXKEHUH 00yYaromerocst B JIUCTE MeIarornuecKoro HaOmro1eHuUs;

2. 3amucH B )KypHaJle y4éra 0 pe3yJbTaTUBHOCTH Y4aCTHsl 00yYaroIIUXCsl B MEPONPUSATHIX Pa3HOTO BU/IA U YPOBHS (AUIUIOM, TpaMoTa, OJIarolapHOCTh, IPYroe);

3. 3amucu B )KypHale y4éTa 00 y4aCTHU B BBIC3HBIX MEPOIIPUATHIX.

Temamuka uccneooeamenbckux u npoekmnblxpa60m C ucnoJjib3oeanuem 060py008auu}1 uenmpa «Touka pocmay:
. I/IsyquHe HICJIOYHOCTHU PA3JIMIHBIX COPTOB MblJIa U MOIOIIIHUX CPCACTB.

. NUnaukaTopHBIE CBOWMCTBA Pa3IMYHBIX PACTEHUH | 1IBETOB (C onpenenerneM pH pacTBopoB).

. Onpenenenne KayecTBa XJIeOOMEKapHO MYKH H XJieha.

. Onpeenenue KauecTBa KUCIOMOJIOYHBIX IPOYKTOB.

. Onpenenenue 3aBUCUMOCTH U3MeHeHus pH 11ebHOro U NacTepu30BaHHOIO MOJIOKA OT CPOKOB XPaHEHHUS.
. N3yuenne 2> peKTUBHOCTH pa3IMYHBIX COJEBBIX TPEJIOK.

. KOHCTp}WIpOBaHI/Ie (XUMHYCCKUX I'PCIJIOK», OCHOBAHHBIX Had XUMUYCCKUX PCaKIUAX.

. CuHTe3 «Manaxura» B Ppa3IMYHLbIX yCJIOBUAX.

. I3ydyeHne Koppo3uu xee3a B pa3IuyHbIX YCIOBUSX.
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10. BiusiHue cBeTa ¥ KUCIOPO/ia Ha CKOPOCTh PA3JIOAKEHUs PACTBOPA HOAUAA KaJIHS.
11. Onpenenenne kauecTBa BOJIONPOBOIHON BOIBI.

12. YKéctkocTth Boabl. CriocoObl onpeaeneHust KECTKOCTH BOADI.

13. bymaxknast xpomaTorpadust. Xpomatorpaduieckoe pasieeHiue BEIIecTB.

14. XpycranbHoe cTeks10. MOXKHO 1M UCTIOJIb30BaTh I XPAHEHHSI UL ?

1. COAEP KAHUE YYEBHOI'O KYPCA

BBenenne B Kypc «JKcnepuMeHTalbHast XumMush» (2 1)



Beoonwiti uncmpyxmasic no Th. Xumusi — HayKa SKCIIEpUMEHTaIbHAs.

Jemoncmpayuonnntii sxkcnepumenm Ne 1. Oznaxomnenue ¢ 1a60pamopHvim 000pyooeanuem; npuémsl 06€30nAcHOll padomol ¢ HUM.

BxonHoe TecTupoBaHue 10 TEOPETUUECKUM U MPAKTUYECKUM 3HAHUAM 3a 8 Ki1ace

Paznen 1. MHoroo6pa3ue XuMHYeCKHX peaKknuii B IKcnepuMeHTadbHOo#i xumuu (154) Tema 1. Xumuueckue peakuuu (6 1)

Ilpaxkmuueckan pavoma Ne 1 «Ilpasuna mexnuku 6e3onacnocmu npu padome c 1adopamopHvim ooopyoosanuem. Ilpasuna nonv3osanusa nazpeeameibHblMu
ycmpoiicmeamu

OBP B skcriepuMeHTANbHON XUMUHU

JlabopamopHhuwiii onvim Ne 1 «3yueHnune peakiuy B3auMOJICUCTBUS CyIb(GuUTa HaTPHsI C IEPOKCUIOM Bojopoaa» TemnoBoi agdext xumudyeckux peakuii. [lonstue
00 9K30- B SHIOTCPMUICCKUX PEAKITHSIX.

Hemoncmpayuonnsiii onvim Ne 2 TIpumepbl 3K30- U S9HIOTEPMHUYECKHUX peakiuid. /Jemoncmpayuonnwiii onoim Ne 3 «TernoBoit 3 dexT pacTBOpeHHsI BEIIECTB B BOJIE
CKOpOCTh XUMUYECKUX PEAKIIHIA

Lemoncmpayuonnwiii oneim Ne 4 BzaumoelicTBHE LMHKA C COJISTHOM M YKCYCHOM KucioTtaMu. BzauMopeiicTBre rpaHyJIMPOBAaHHOIO LIMHKA U IIUHKOBOM MIBLIU C
coyistHOM kuciioToi. BzaumoneiicTeue okcuaa meau(Il) ¢ cepHoit KMCIIOTOM pa3HON KOHIIEHTPAIMH TPH Pa3HbIX TeMIIepaTypax.

JlabopamopHhuwiii oneim Ne 2 «3menenne pH B Xx0/1e OKUCTUTENEHO-BOCCTAHOBUTEIIBHBIX PEAKIIHID

Ilpakmuueckas paboma Ne2. H3yuenue 61uanus yciosuil NPpo8eOdeHUss XUMUYECKOU PeaKyuu Ha eé ckopocmb. Jlabopamopuuiii onvim Ne 3 «CpaBHUTEIbHAS
XapaKTepUCTHKA BOCCTAHOBUTEIBHOH criocoOHOoCcTH MeTaiuioBy [lonroroska k TMA

Tema 2. Dnextpojurudeckas quccounanus (9 4)

DNEKTPOIUTUYECKAs TUCCOLUAIUS — TJIABHOE YCIIOBUE MPOTEKAHUS PEAKINil B pacTBOpaXx.

Lemoncmpayuonnwiii onvim Ne4 VcnibiTaHue pacTBOPOB BELIECTB HA JNEKTPUUECKYIO IPOBOAUMOCTD. JIBHKEHIE HOHOB B 3JIEKTPUYECKOM TOJIE.
Lemoncmpayuonnwiii onbim Ne5 « IAEKTPOIUTHI U HEANEKTPOIUTHDY DJAEKTPOIUTHUECKAS JUCCOLMALIMS KUCIIOT, IEJI0Uel U come.

JlabopamopHuwiii onvim Ne4. VI3ameHeHHe OKPacKH HHANKATOPOB B Pa3U4HbIX cpenax. CHIIbHBIC U cla0ble SJIEKTPOJIUTHI.

JlabopamopHuii onvim Ne 5. « CuiibHBIE U ci1a0ble 3JEKTPOIUTHy OrnpeneneHue KUCIOTHOCTH-OCHOBHOCTH CPeIbl MOJTyYE€HHBIX PACTBOPOB C MOMOIIIBIO HHANKATOPA
U J1aTYMKa 3JIEKTPOIPOBOTHOCTH

JlabopamopHutii onvim Ne 6 «3aBUCUMOCTB 3JIEKTPO-NIPOBOJHOCTH PACTBOPOB CHIIBHBIX AJIEKTPOJIUTOB OT KOHIEHTPAIIMU HOHOBY Peakiiuy HOHHOTO OOMeHa.
Jlabopamopnuiii onoim Ne 1 «B3aumogeiicTBue ruipokcua 0apus ¢ cepHOM KUCI0To» Peakiimu noHHOro oOMeHa.

JlabopamopHuii onvim Ne 8 Peakiiin oOMeHa MEKIy pacTBOPaMH JIEKTPOJIUTOB.

JlabopamopHuiii onvim Ne 9 «O6pa3oBaHue COJeli aMMOHHS U U3YYEHUE UX CBOWCTBY

Ilpakmuueckas padoma Ne3. «Onpedenenue KOHYEeHMpayuu coau no I1EKMPONPoOEOOHOCHU PACMEOPa»

I'mpponus coneit. Iloaroroska k TNA

IIpakmuueckas paboma Ned. Peurenue sxcnepumenmaibHolx 3a0ay no meme «nekmporumuueckas ouccoyuauyusny. Th

TecToBbI KOHTPOJIB N0 pa3aeay «MHoOroodpasue XuMHYECKUX Peakluii B IKCIEPUMEHTAIBLHOM XUMHI»

Pa3nen 2. [IpakTHKYM 10 H3y4YeHHIO CBOICTB MPOCTHIX BEIIECTB: HEMETAJLJIOB H METAJLI0B, uX coennenuii (394) Tema 3. CoiicTBa ranorenos (5 )
["anorensl: ¢pu3nyeckne 1 XMMHUECKUE CBOMCTBA

Jlemoncmpayuonnwiii onvim Ne6 Or3ndecKue CBOMCTBA rajJOreHOB.

Jlabopamopnuwiii onorm Nel() PaciozHaBaHuE CONSTHOM KUCIIOTHI, XJIOPUI0B, OPOMUIOB, HOAUAOB U ioaa. Xiop. CBOHCTBA U MIPUMEHEHUE XJI0pa
Hemoncmpayuonnwiii onvim Ne 7 «3ydenne pu3n4ecknx 1 XUMHUYECKUX CBOMCTB XJIOpa»

Jlabopamopmnwiii oneim Nel 1. OtdenuBaroniye cpoiictBa xjaopa CoearHEHHs rajJoreHoB. XJIOPOBOIOPOI.

Hemoncmpayuonnwiii onvim No8 TlomydeHune XJI0poBOIOpOAa U PACTBOPEHUE €To B BoJe. JlabopamopHuiii onvim Nel2. B3auMHOe BRITECHEHUE TAJIOTCHOB U3
pacTBOpoOB UX coueit JlabopamopHuiil onvim Nel3. Pacrio3HaBaHWE CONSTHON KUCIOTHI U XJIOPHIOB, OpoMuUI0B, nonunoB Ilpakmuueckasn paboma Ne 5.
«Onpeodenenue cooeprcanus Xnopuo-uonoe ¢ numauegoit 6ode» Ilonroroska k [ MA

Tema 4. CBoiicTBa KHcJI0poaa u cepbl (7 1)

Kucnopon: nonydeHne u XuMU4ecKue CBOHCTBA.

Hemoncmpayuonnwiii onvim Ne 9. «Ilonyuenue u coOupanue KUCIOpoaa B TaOOpaTOPUU M 3aIIOTHEHUE UM Ta30MeTpay



JlabopamopHhuwiii onvim Nel4. «I"opeHue cepbl Ha BO3IyXe U B KUCIOPOAE»

Jlabopamopnuwiii onvim Nel5. «I"openue xenes3a, M, MarHus Ha Bo3JlyXe U B kuciopoe» Cepa. XUMHUYECKUE CBOMCTBA CEPHI.

Hemoncmpayuonnsiii onvim Nel( . Annorporasie Moaudukammu cepbl. O3HAKOMIIEHUE ¢ 00pa3iaMu cephl U €€ MPUPOIHBIX coequHeHn. COeTMHEHUS CePBI:
CEPOBOJIOPO/I, CEPOBOAOPOIHAS KUCIOTa. CyIb(QUIbL.

Jlemoncmpayuonnwviti onvim Nel 1 OGpa3ibl NIPUPOJHBIX CYIbGOUI0B U CyIbhaToB. Jlabopamopnwiii onvim Nol6. KauecTBeHHBIE peakinK Ha CyIb(HUI-HOHBI B
pactBope. [emoncmpayuonnwiii onoim Nel2 «llonyueHne cepoBOIOpoia U U3yYEHHUE €TI0 CBOMCTBY.

Jlabopamopnuwiii onvim Nel7 «Cunres cepoBogopoa. KauecTBeHHbIe peakiuy Ha cepoBoopo U cynb(uab» Coeannenus cepbl: okcun cepsl (IV), cepuucras
KHCJIOTa U €€ COJIH.

JlabopamopHnuviii onvim Nel8 KadecTBeHHbIC peakiiuy Ha CyJIb(UT- HOHBI B pacTBoOpe. Jemoncmpayuonnwiil onvim Ne 13. «I3ydeHne CBOMCTB CEPHUCTOTO ra3a 1
cepHUCTOM KUCIOThD CoeauHeHus cepbl: okcu cepol (VI), cepHast Kuciora u ee Coju.

JlabopamopHhuwiii onvim Nel9 KauecTBeHHBIE peaklMy Ha CyIb(aT-uoHbl B pacTBope. CBOWCTBA CEPHOUN KUCIIOTHI.
Jlabopamopmnwiii onvim Ne2() zyuenue cBOUCTB cepHoit kuciaothl [loaroroska k ' MA

Tema 5. CpoiicTBa a3ora u gocdopa (9 4)

A30T: puznyeckre U XMMUYEeCKHEe CBOMCTBAa. AMMUAK.

Jlemoncmpayuonnwiii oneim Nel4 Th [lonyuenne aMMuaka v €ro pacTBOPEHHE B BOJIE.

JlabopamopHnuwiii oneim Ne 21 «OCHOBHBIC CBOMCTBa aMMHUAKa)

Ilpakmuueckan paboma Ne 6. «Ilonyuenue ammuaxa, uzyuenue e2o c60iCme.

Conu aMMOHHS.

JlabopamopHuwiii onvim Ne22

B3aumozeiicTBue cosieil aMMOHHUSA €O 1e109aMyu A30THasi KUCIIOTA.

Hemoncmpayuonnvie onvimot NeNel5-17: «Ilonyuenue okcuaa azora (V) u usyuenue ero cBoiictsy; «Okucnenne okcuaa azora (1) mo okcuaa azora (IV)»;
«B3aumonetrictBue okcuaa azora (IV) ¢ Bomoi 1 KMCIOpOI0M, MOJTyYeHHE a30THOM KHCIOTHI»

JlabopamopHuwiii onvim Ne 23. I3ydeHne CBOWCTB a30THON KUCIOTHI

Ilpakmuueckas paboma Ne 7. «Onpedenenue HUMPaAm-uoH08 6 NUMAMENbLHOM PACMEOPE»

Conu a30THON KUCIIOTBI — HUTPATHI.

Hemoncmpayuonnwiti onvim Nel8 O6paziibl IPUPOAHBIX HUTPATOB U GocharTos.

JlabopamopHuii onvim Ne24 O3HaKoMIIEHUE € a30THBIMU H (ocHOpHBIMU yHoOpeHussMU. PacriosHaBaHME a30THBIX YA0OpEHUH.

JlabopamopHutii onvim Ne 25 «Onpenenenne aMMHUavyHON CETUTPBI 1 MOYESBHHBDY

dochop. Coenunenus pocdopa: okcun pocdopa (V), oprodhochopnas kuciora u ee conu. PochopHsie yaoOpeHus

Hemoncmpayuonnwiti onvim Nel9 O6pasupl kpacHoro dhochopa, okcuna pocdopa (V), mpuponssix Gpocdaros.

JlabopamopHhuwiii onvim Ne26 «I"openue cepsl u pocdopa Ha Bo3myXxe U B KUCIOpoae» Jlabopamopruiil onvim Ne27 O3HaKOMIIEHHE C a30THBIMH U (hOCHOPHBIMU
ynoopenusimu. [Toaroroska k ['MA

Tema 6. CBoiicTBa yriiepona u kpemuusi (7 1)

VYrnepon, husnueckne cCBOWCTBA. AJUIOTPONHUS yriiepoa: anmas, rpadur, kapouH, Gymiepersl. XUMUYECKHEe CBOMCTBA YIIIepoaa.

Lemoncmpayuonnsiti onvim Ne2() Monienu KpUCTATMUECKUX pelETOK anMasa u rpaduta. OKCHIIbI yTaepoaa. YTapHbId U YTIEKUCHIbIN ra3bl. YToJdbHas KUCIIOTA,
KkapOoHaThl Jemoncmpayuonnuii onvim Ne2 ] OOpa31pl IPUPOIHBIX KapOOHATOB U CUIIMKATOB.

Jlabopamopnuwiii oneim Ne28 KauecTBeHHas! peaklusi Ha yTISKUCIbIH ras.

Jlabopamopnuwiii oneim Ne29. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

Jlabopartophsrii onbIT Ne 30 «B3anmMoeiicTBHE N3BECTKOBOM BOBI C YTIICKUCITBIM Ta30M

Ilpakmuueckan pavoma No8. «Ilonyuenue oxcuoa yenepooa (1V) u uzyuenue e2o ceoiicme. Pacnosnasanue kapoonamoey.

Kpemnwuii u ero coesHeHMS.

Lemoncmpayuonnwiii onvim Ne22 O6pa3ipl IPUPOJHBIX KApOOHATOB U CUIIMKATOB. Jlabopamopuwiti (3aHumamensvhsiti) onvim Ne 31 «BoipanuBanue Bogopocieil B



cunnkataoM kiee» Iloaroroska k T A

KontpoabHoe TecTupoBanue no noapasgeiay «IIpakTHKYM 10 H3yYE€HHI0 CBOIMCTB MPOCTHIX BelIeCTB HEMETAJIOB HX coequHeHuin» Tema 7. O0mmue u
WHIUBUIYAJbHbIE CBOMCTBA MeTALJIOB (11 1)

O6H_II/IC (bmnqecxne U XMMHUYECKHE CBOMCTBA METAJIJIOB: p€akunu ¢ HEMCTAaJUIaMH, KUCJIOTaMH, COJISIMU. BoccraHoBUTEIBHBIE CBOMCTBA METAJIOB.
DNEKTPOXUMHUYECKUH psii HAIIPSHKEHUI METAILIIOB.

JlabopamopHnuwiii oneim Ne32. BzanMmopeicTBie METaJIOB C pacTBOpaMu coJieid. BzanMoeiicTBre MeTayuioB (MarHus, IWH KA, ’kKelle3a, MeIN) C paCTBOPaMH KHUCJIOT
Iemoncmpayuonnsiii onvim Ne23. I3yuenune oopasioB MetamioB. Lllenounsie metamibl. CoOeAMHEHNUS IIETOYHBIX METAJLIOB

Jemoncmpayuonnsiii onvim Ne24 BzaumoaeiicTBUE 1EJTOYHBIX METAIOB ¢ BO10M. CBONCTBA IIEIOYHO3EMENBHBIX METAIIJIOB M UX COCTUHEHUH.
Jemoncmpayuonnsiii onvim Ne25 B3anmopaeiicTBre mET0IHO3EMETbHBIX METALIOB ¢ BO0K. OOpa3Ibl BAXKHSUIITNX PUPOTHBIX COSTMHEHUH MarHus, KaJbITus.

CBolicTBa coequHEHNN Kanblug. JKeCcTKOCTh BOIBI

JlabopamopHnuiii onvim Ne33. O3HaKOMJICHHE CO CBOMCTBAMH U MPEBPAIICHUSIMHI KapOOHATOB M THIPOKAPOOHATOB.

Jlabopamopnwiii onvim Ne34. Y cTpaHeHHE KECTKOCTH BOJIBI B IOMAlTHUX yCIoBUSIX CBOWCTBA aTFOMUHUS

Jemoncmpayuonnsiii onvim No26. BzaumoneiictBue anmroMuHus ¢ Bogoi. OOpasisl BaXXHEHITUX MPUPOIHBIX COSTUHEHHUNA aTFOMUHIS AM(OTEPHOCTh OKCHIA U
TUIPOKCH/IAa AIIFOMHUHUS.

JlabopamopHuwiii onvim Ne35. [lomydenue ruipOKCUIa ATFOMUHHS U B3aUMOJIEHCTBUE €T0 ¢ KUCIOTaMU U Ienoyami. JKeneso.

Hemoncmpayuonnwiii onvim Ne27. O6paszusl pyn sxkene3a. CrkuraHue xenes3a B KUCIOPOIE U XJIOpe.

Jlabopamopnutit onvim Ne 36. «OKHCIICHHE JKeye3a BO BIaKHOM Bo3ayxe» CBOWCTBA COSTUHEHHUH JKelle3a: OKCHI0B, THIPOKCHI0B U conel sxenesa(ll u I11).
JlabopamopHruwiii onvim Ne37 Tlonyuenune ruapoxcunoB xene3a(ll) u (I11) u B3aumopeiicTBre ux ¢ KUCIOTAMH H LIEJI0YaMHU.

IIpakTHyeckas padora Ne9. Perienue skcriepuMeHTaIbHBIX 3a/1a4 110 Teme «O0Iue U UHIUBUyallbHbIE CBOIICTBAa METAJIJIOBY.

Iloozomoska k I'MA

KonTpoJbHoe TecTUpoBaHue 110 nojapasaeny «I[IpakTukyM 1o n3y4eHuro CBOMCTB MPOCTHIX BEIIECTB METAJUIOB UX COETUHEHUI»

Pa3nen 3. OCHOBBI ONBITHO-IKCIIEPUMEHTAIbHON H MPOEKTHOI AesATebHOCTH (124)

TexHrka 6€30MaCHOCTH MPYU BBIIIOJTHEHUH CAMOCTOSITEIBHBIX ONBITOB U SKCIIEPUMEHTOB B JOMAIIHUX YCIOBUSAX U C UCHOJIB30BaHUEM 000y I0BAHUS XUMUYECKOM
naboparopuu.

IpakTnyeckas padora Ne8. OGparnieHue co cTeKIoM (CrudaHne CTeKISTHHON TPYOKH, U3rOTOBJICHUE: MMIIETKH; KaWJUIIPOB; MPOCTEHIIINX Y3JI0B; MPOCTEHIIINX
pruOOPOR)

XUMHUYECKUI aHANIN3: KAYECTBEHHBIN U KOJTMYECTBEHHBIN

TeopeTrueckre OCHOBBI OMBITHO-IKCIIEPUMEHTAIBHON U TPOEKTHOM e TeNbHOCTH. BB160p TeMbl poekTa. [lnanupoBanue nesaTeabHOCTH.

[Tonroroska mpoekra. Co0p nHbOpManyu Mo JaHHOH TeMe. MojiennpoBaHne MPOSKTHON AESITeIbHOCTH. BoinonHenne y4eOHbIX TIPOSKTOB, OTIBITHO-
9KCHEPUMEHTAIbHBIX paloT.

MpakTnyeckue padorsl Ne§-12 o Temam npoekToB yyamuxcs [1oAroroBka yaeOHbIX TPOESKTOB K 3aIUTe

IIpome:xkyTouHas arTecTanus. 3alMTAa NPOEKTOB

IToaroroska k 'NA, BIIP: pemienne npakTUKO OPUEHTHPOBAHHBIX 3aIaHHMA

IMoaroroska k 'MA, BIIP: penenue npakTUKO OPUEHTUPOBAHHBIX 3aaHUI

O06006menne, cucTeMaTH3aIMs 1 KOPPEKINS 3HAHUN yJaIuXxcs 3a Kypce « IKCIIepUMEHTaIbHAsI XUMUs», 8 Kitacc.

TecTOBbI KOHTPOJIb.



3. KAJIEHJAPHO-TEMATHUYECKOE IIJIAHUPOBAHUE

Ne n/m Tema ypoka IInanupyemsble pe3yabTaThl Koa-Bo Hara Jara HUcnonb3oBanne
Tpeamernbie YY ] JInunocTHbIE MeTanpeaMeTHble 1acos 12 paxr o6opynosanus
YV YV «Touka pocTa»
BBenenne B kypc «IKcnepuMeHTAIbHASI XUMHUSI-9» (2 1)

1. Beoouwvtit uncmpyxkmasic no Th | Jlars nonsitie o npenmere | 1.Morusarus K. YVI. 1 TexHuka
Xumus - HayKa | XHMHH. CdopmupoBars | HaydeHHs 1.Paspeienue 6e30MmacHOCTH B
BKCHepI/IMeHTaJIbHa}I. TNEPBOHAYAIIbHBIC MMpeAMCTY XUMUS KOH(bJ'II/IKTa KaOHMHETE XUMHUHU

MpeICTaBICHHUS: 2.Pa3BuBath 2.VpapieHue uentpa «Touka
Hemoncmpayuonnstii onvim a) O BELIECTBE, & TAKKE O | UYBCTBO TIOBEJICHUEM MTAPTHEPA Pocra.
Nol. IOPOCTHIX U CJOXKHBIX | TOPIOCTH 32 MI.YV/. 3HaKOMCTBO C
O3nakomnenue ¢ BCIICCTBAX; POCCHICKYIO 1. ®opmupoBaHue 000pyI0BaHUEM.
ﬂaﬁopamopnblm 0) mauath (HOpMHUPOBATH XAMHAYICCKYIO MO3HaBaTEIHLHON LIETN
o0bopyoosanuem; npuémol YMCHHE XapakTepu3oBaTh | HaykKy e CuMBOJIBI
be3onacHoii pabomul ¢ HUM. BEIIECTBA, MCTONB3ys is | 3.HpaBcTBeHHO- XMMUYECKUX
aTOro  MXx  (U3MYECKHE | ITHYECKOE SIIEMEHTOB
CBOIICTBA. OLICHUBAaHUEC o XUMHYECKHE
(hopMymBI
TepmuHbI
e  Anamuz u
CHHTE3
P.YV/.
1.1lenemonaraaue u
IUIAaHWPOBAHHE.

2. BxoaHoe TecTupoBanue no 1
TCOPETHYECCKUM U
NPaKTHYECKUM 3HAHUSM 32 8
KJIacc

Pa3nesn 1. MHoroo0pa3ue XuMHU4eCKUX peakiuii B IKCIePpUMeHTAIbHOMH xumuu (154)
Tema 1. Xumuueckue peaxyuu (6 u)

3. | Ilpakmuueckasn paboma Ne 1 YMeHue noiab30BaThest Pa3BuBath PeryasiTuBHblIe: Haruuk
«Hpaguﬂa MmeEexXHUKU HarpeBaTCJIbHBIMHU YMECHUA OCYI_HGCTBJ'IH}OT TeMHepaTypH
be3onacnocmu npu pabome c npu6opamu OLIEHUBATh TOIIArOBBIH KOHTPOJIb (TepMorap-
ﬂaﬁopamopnbm CUTyalluI0 | 10 pe3ylIbTaTy 13 P
ooopyoosanuem. Ilpasuna OTIepaTUBHO To3HaBaTelbHbIE: HELIH),
ROJIb306AHUA NIPUHUMATH CTpOﬂT pedeBoe CHI/IpTOBKa
Ha’peeamebHblMU pelleHuE, BBICKA3BIBAHKE B YCTHOM




ycempoucmeamuy, Th HaXO/UTh ¥ IUCBMEHHOI hopme
a/ICKBaTHBIC KomMyHHKATHBHBIE:
CrIoco0sI VYUTBHIBAIOT Pa3HbIE
B3aUMOJICHCTBUS ~ MHEHHUS U CTPEMSATCS K
c KOOpPIMHAINH
OJJHOKJIACCHHKAM  Pa3jIMYHBIX TO3HLIUMH B
1 BO BpeMmsI COTPYHUYECTBE
TPOBEICHUS
IIPaKTUYECKOI
paboTHI.
OBP B 5KCIIEpUMEHTATBHOM 3HaTh OnpeneneHus DopMHpPOBATH Io3naBarenbHbIe: Harunk
XUMHK OKHCJIUTENBHO- MOTHBALMIO K BEIOMPAIOT OCHOBAHUS H TEMIIEpaTypbl
B BOCCTAHOBUTEIBHOM LIEJICHAIPABJICH- KPHUTEpUHU IS NJIATUHOBBIN
Jlabopamopnwuii onvim Ne 1 PeaKInu, OKHUCIIUTENs, HOi P KIaccn(HKaIum
«H3yuenue peakyuu 63au- BOCCTaHOBHTENSA. YMETh 03HABATEIBHON  PEaKIMit
MOOeicmeus Cyibpuma HAMpuUA ¢ | ypaBHUBATH NeSTeTLHOCTH, peoGpPa3OBHIBATE
nepokcuoom eooopooar» Th OKHCJIUTEIIBHO= OCO3HAHHOE, HH()OPMALIHIO U3 OTHOTO
BOCCTAHOBHTEJbHbIE VBAKHTC/BHOE H  BUJA B IPYTOi U
PEaKInH, pPa3bsICHITH J0GpOKeNaTeNbH  BHIOMPATE 115 cebA
TPOLECCRI OKUCICHHA 1 O¢ OTHOIICHHE  YAOOHYIO Gopmy
BOCCTaHOBJIEHH,
MIPUBOUTH IPUMEPHI K Apyromy Qukcarm
OKHCIIUTEILHO- HCJIOBeKY, ero TIPEACTABICHI
BOCCTAHOBMUTEJILHBIX ﬁieiﬁg’?’ CHIIO ?Z?Oﬁr::::bw_
PCAKIUH. P P . BLI,I[)];I/IFaIOT BEPCHHU
permieHus mpoobIeMsl,
0CO3HaBATh KOHEYHBIH
pesyibTaT
KoMMyHHKATHBHbBIE:
OTCTAauBATh CBOIO TOUKY
3pEHHs, IPHBOIUTH
apryMEHTHI,
TMOATBEPKAASA UX
¢baxTamu
pasnuyath B yCTHOU
peud MHEHHE,
JIOKa3aTeNbCTBa,
TUIIOTE3bI, TCOPUN
TemioBoii 3(1)(1)3KT XUMHYECKUX 3HATh dopmupoBatb PeryasituBHbIe: Hatunk
peakuii. [TonsiTre 00 9k30- U KIIacCH(HUKAIMOHHBI LEJIOCTHOE BBIJIBUTAIOT BEPCHH TemrepaTyphI
SH/IOTEPMHUIECKUX PEAKIHSIX. MpU3HAK MHPOBO33pEHHE, pemenus npo6neMH,v TIaTUHOBBIN
8 TEPMOXUMHUYECKHX COOTBETCTBYIOI  OCO3HABATH KOHEUYHBIH
HAemoncmpayuonnutit onvim Ne 2 peakuuit. [Tonnmarn ee pesyJbTar
Lpusepvl 9K30~ U SHOOMEPMUUECKUX | 3payepe TEPMHHOB: coBpeMenHoMy  Ilo3HaBaTeabHbBIE:
peakyuu. 3 TeIIOBOH > deKT YPOBHIO BBIOMPAIOT OCHOBAHHS H
Aemoncmpayuonnoii onvim Ne 3 XHUMHYECKON peakiuy, pasBUTHs KPHUTEPHUH JUISI
«Tennosoit s¢pgpexm pacmeopenus | repyoxummaeckoe HAyKH. KIacCH(DHKALIINI
eeuiecme ¢ 600e» ypPaBHEHHE PEaKIUH, JK30- peakmmit
W OHIOTEPMHYCCKUEC peoOpa3OBbIBATH




peakiu. YMeTh

MHGOPMAITUIO U3 OJTHOTO

3aIKChIBATH BUJIA B IPYTOH U
TEPMOXUMHUUECKHE BBIOMPATH JUTs ce0st
YpaBHEHHUSI PEAKIIUN U ynooHy0 Gopmy
BBIYKCIIATH KOJTHYECTBO bukcanyu
TEIUIOTHI 110 MPEICTaBICHUS
TEPMOXUMHUUYECKOMY nHpopManuu
YPaBHEHHIO PEaKIUu.
CKOpOCTh XUMHYECKMX peaKiuii | 3HaTh Ompe/iesieHue 3 DopMHUpoBaTH PerynsituBHbIe: Hatuuk pH
Jemoncmpayuonnwiii onvim Ne 4 CKOPOCTH XHMHHECKOH MOTHBAIHIO K CaMOCTOSTEIILHO
Bsaumooeticmeue yumka ¢ ConsAHou u peaxin 1 e _ | HeieHanpaBICHH 0OHApYKHMBAIOT U
VKCYCHOIE KUCTOmami. 3aBUCUMOCTh OT YCJOBHM | off ) bopMyTHPYIOT
Bsaumoodeiicmesue 2panynupoeantozo HPOTCKAHK PCAKLIMH. 03HABATENbHON  MPOOIEMY.
YUHKA Ul YUHKOBOT ML C COTSHOI [Tonumats 3HaYeHue JIeSTEIbHOCTH, IMo3HaBaTenbHbIE:
kucromoii. Bzaumooeiicmeue oxcuda TCPMHUHOB «KaTaTU3aTOP», | OCO3HAHHOC, BBIIBIIAIOT HPUHHHBL 1
medu(Il) ¢ ceproii Kucromoii pasnoii «HHTHOUTODY, yBaXKUTEIbHOE U CIEICTBUS SABICHHUIA,
KOHYEHMPAY YU TDU PAZHBIX «hepMeHTBD». J006poKenaTenbH  CTPOST JIOTHIECKHE
memnepamypax. Y paccyxIcHuA,
Jlabopamopnutii onvim Ne 2 Z{CE:IH;;E:BMOT
«H3menenue pH 6 xooe cge;[cmeHHme N
OKUC/IUMEJIbDHO-60CCMAHO- KOMMyHl/IKaTI/lBHLIe:
eumenshvix peaxyuil» Th YYUTHIBAIOT Pa3HbIE
MHEHUSI ¥ CTPEMSITCS K
KOODIMHAIINH
pa3IMYHBIX TO3ULIUN B
COTPYIHHYECTBE,
(bopMyIHPYIOT
COOCTBEHHOE MHEHHE U
TIO3HUIIHIO
Hpakm uueckKkas pa60ma No2. YMerh onpenensaTh, Kak Pas3BuBath PerynsituBHble: Haruuk
Hsyuenue snuanus yciosuii HU3MEHUTCS CKOPOCTh yMEHUS OC}’H.IGCTBJ};IIOT HanpsHKEHUs
N PEAaKIUHK [10]] BIUSHHEM OLIEHUBATH TMOIIATOBbIA KOHTPOJIb
NpoGedeHUs XUMULECKOIL pa3uuHbIX (HaKTOPOB CHUTyaIuio © 0 pe3yabTaTy
peaxkuyuu na eé ckopocmo. Th OIIEpPAaTHBHO ITosHaBaTe/bHBIE:
MPUHUMATD CrposT peueBoe
pelienue, BBICKA3bIBAHUE B YCTHOM
HAXOJIUTh U MMUCbMEHHOM opme
aJIeKBaTHBIE KoMMyHHKATHBHBIE:
CIoco0bI VYUUTHIBAIOT pa3Hble
B3aUMOJICHCTBHSL ~ MHEHUSI U CTPEMSITCS K
c KOOD/IMHAIINH
OJTHOKJIACCHMKAM  Pa3jIMYHBIX TIO3UIIUHI B
M BO BpeMs COTPYAHUIECTBE
MPOBEICHUS
MPaKTUYECKON
paboTHI.
Jlabopamopnoit onerm Ne 3 1.3akpemieHne 3Hannii 1 | 1. Yvmenue K.YY]I.
«CpasHumenvHas xapakme- TPAKTHYECKHX, PACUCTHBIX | OPUCHTHPOBATHC  YMEHHUE




PUCHIUKA 60CCMAHOGUMETbHOT
cnocoonocmu memannoe» Th
IToxroroska k TMA

HaBBIKOB y4-CAl.
2.YMeHue pemathb
THIIOBBIE IPHMEPEI
KOHTPOJILHO-
N3MEPHUTEIIBHBIX

MaTepuaioB

s Ha IOHUMAaHHUC
IMpUYUH yCIiCXa B

y4eOHOM
JIESITeTbHOCTH

CaMOCTOSITEIBHO
OpraHU30BhLIBAThH
yaeOHOe
B3aMO/JCHCTBHC B
rpyTe

ILYVYI.

YwMmenue:

* OCYIIECTBIISATH AHAJIH3
00BEKTOB C BBIACIEHUEM
CYIIECTBEHHBIX U
HEeCYIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBIIATH CHHTE3
KaK COCTaBJICHHE LIEJIOTO
M3 YacTEH.

P.YVY.

YMeHus:
1.0cyuiecTBisATh
HUTOTOBBIN U ITOIIArOBBIN
KOHTPOIIb 110
pe3ynbTary;

2. AnexBaTHO
BOCTIPHHHAMATH OLICHKY
YUUTEIS;

3. Paznuyars criocod u
pe3ynbTatr NeHCTBHS

Tema 2. Inexmponumuueckas ouccouuayus (9 u)

9. DIEeKTPOTUTHIECKAS 3HaTh OnpeneIeHus dopMupoBarth PeryasiTuBHBIE: CTaBAT JlaTuuk snexrpo-
JUcconManys — riraBHOC YCIOBHC MOHATUI «QJICKTPOJIUTY, OTBETCTBCHHOC yqe6Hy10 3aga4dy, IIPOBOAHOCTH
IIPOTEKAHHS PEaKIHil B «HEDJIEKTPOIIUTY, OTHOULIEHHE K OIPENEIISIOT

«IIEKTPOIUTHYECKAS YYEHHUIO, MOCJIEN0BATENBHOCTD
pacTBopax. JUCCOLMALUs». YMETh TOTOBHOCTb H MIPOMEKYTOYHBIX LENeH
Hemoncmpayuonnsiic onvim Ned HIIITIIOCTPUPOBATH CocoOHOCTH K C y4ETOM KOHKPETHOI'O
Hcnvimanue pacmeopos éeujecme Ha IpUMEpaMU U3Y4YCHHBIE CaMOPa3BUTHIO pe3ynbTrara, COCTaBIIsIOT
QNEKMPUHECKYIO NPOBOOUMOCHLD. HOHATHA U OOBSICHITH u IIJIaH ¥ aJIFOPUTM
Hsudicenue uoH08 6 d1eKMpULECKOM IIPUYUHY caMo00pa3oBaHu JIeACTBHI
noze. 3JIEKTPONPOBOJHOCTH 10. Pa3zBuBaTh ITo3HaBaTeJbHBIE:
Hemoncmpayuonnwtii onvim No5 BOJIHBIX PAacCTBOPOB COJICH, | KOMMYHUKATHBH  CaMOCTOSTEIBHO
«Inekmpoaumul u KHCJIOT U IETOYEH. YI0 BBIACIISIOT
HeINeKmpoaumal KOMIIETCHTHOCT  POPMYJIHPYIOT

, YMEHUe TI03HABATENBHYO LIEIIb,
yBaXKaTh HHYIO HCTONB3YS 00IIIne
TOUYKY 3pEHUs NIpUEMBI PELICHU 33124
pu KomMyHHUKaTHBHBIE:
o0CcyXIeHuH Kontposns u ouenka
POOJIEMEL. JIEHCTBUM apTHEPA

10. | DnekTponuTHUECcKas 3HaTh ONpeaeacHUs ®DopMHpOBATH PeryasiTuBHBIE: CTaBAT PeaktuBbl 1
JMCCOIMANNS KUCIIOT, IEI0UeH 1 MOHATHH «KUCIIOTay, OTBETCTBEHHOE yueOHyI0 3a/1auy, XUMHUYECKOE

«OCHOBAHHUE», «COJIB» C OTHOILICHHE K ONPEIEIISIOT obopynoBaHne




COJICH.
Jlabopamopnutii onvim Ned.
H3menenue okpacku

TOYKH 3PEHUS TEOPHH
3JIEKTPOIIUTUYECKOM
IUCCOLAIuK. YMETh

YUEHHIO,
TOTOBHOCTH U
CII0OCOOHOCTD K

IOCIC0BATCIIPHOCTD
MPOMCIKYTOYHBIX ueneﬁ
C YUE€TOM KOHKPETHOT'O

PeakTtuBel
XUMHYECKOE
obopynoBaHue

UHOUKAMOPOB 6 PAZTUUHBIX 06’55[CH51TI> oOrime CaMOPa3BUTHIO pe3yJbTara, COCTABISIOT
cpeoax. T CBOWCTBA KUCIOTHBIX u IUIaH 1 a/rOPHTM
HIIEIOYHBIX PACTBOPOB caM000pa3oBaHu JecTBUI
HAJIMYHMEM B HUX HOHOB 10. Ilo3HaBaTeabHBIE:
BOJIOPOJIa ¥ THIPOKCH- CaMOCTOSTEITFHO
HOHOB COOTBETCTBEHHO, a BEIJICIISIOT
TaKXe COCTaBIATh (bopMyIHpYIOT
ypaBHCHHSA MTO3HABATEIFHYIO IICTh,
AIIEKTPOIUTHICCKOM HCTIONB3YS 00IIne
JTUCCOIMAIIUN KHCJIOT, MIPUEMBI peIeHHUs 3a71a4d
OCHOBaHUW M COJIEH. KoMMyHUKATUBHbBIE:
Kontpoins u oneHka
JICHICTBUI IapTHEPA
11. | CunpHble U c1adbie 3HaTh ONpeCICHUS dopmupoBath PeryasiTuBHbIE: CTaBAT Jatuuk smexTpo-
IIEKTPOJIHTHL. MOHSATHI «CTETICHb 3 OTBETCTBEHHOE yueOHyI0 3a/1a4y, TIPOBOTHOCTH
TlaGopamovnuiii onvim No 5. 3IEKTPOITUTHICCKOM OTHOIICHHE K OTIPENIENISIOT
P P JTUCCOIIHAIII), «CHIIBHBIE | YUCHHIO, HOCJIEI0BATENILHOCTh
«CunbHule u craodwvle I1eK- N
3JEKTPOIHTHDY, TOTOBHOCTB U MPOMEKYTOUHBIX LIeIeh
mponums» Onpedenene «cTa0BbIeIIEKTPOIUTEDY. CHOCOOHOCTh K C YYETOM KOHKPETHOI'O
KUCTIOMHOCMU-0CHOGHOC CPeObl [ToHUMAaTE pasHUIy CaMOPa3BHTHIO PpE3yNIbTaTa, COCTABISIOT
NOIYHERHbIX pACmMEOpO6 C NOMOWLIO | Mexy CUITBHBIMH M u IUIaH ¥ AJITOPUTM
UHOUKAMOPa U 0amM1UKa CITaOBIMU DJIEKTPOTUTAMHU camMo00pa3oBaHM  JEHCTBUI
anexmponposoorocmu, Th f0. Io3naBarenbHbIe:
Jlabopamopnuiii onvim Ne 6 CaMOCTOATEIRHO
«3asucumocms 3exmpo- BBIICILOT
(bopMyIHpYIOT
NPOBOOHOCU PACMBOPOE CUTbHBIX
M03HABATEIBHYIO 11€1b,
IeKMPOIUMOE OM KOHYEHMpayuu HCTIOB3YST OBIITHE
uonoe, Th TIPUEMBI pEIIEHUs 3a/1a4
KoMMmyHUKaTUBHbBIE:
KonTtpons u onieHka
JefcTBUi mapTHEpa
12. | Peakmum nOHHOTO OOMeEHA. 3Harb ornpeaenecHue dopMupoBaTh ITo3naBaTeJabHbIE: Jaruuk
JlaGopamopnuiii onvim Ne 7 peakuuii HOHHOro OOMEHa, | MHPOBO33PEHHE,  CaMOCTOSTENILHO 3JIEKTPO-
«Bsaumodeiicmesue zudpoxcuoa YCIOBUsSl MX NPOTEKAHHA. | COOTBETCTBYIOL  BBIAENSIOT TPOBOZIHOCTH,
6 . . TE YMeTh COCTaBIATh ) ee bopmyHpyrOT J103aTOp 00BéMa
apui ¢ Ceprou Kucnomouy , MOJIHBIC W COKPAIIEHHBIC COBPEMCHHOMY MO3HABATEIILHYO 1[CJIb, JKUJKOCTH, OF0-
IoxroToka x THA WOHHBIC YpaBHECHUS YPOBHIO HCIOJIB3Ys 00IIHe peTka
HEOOpaTHMBIX PEaKUWuil W | pa3BUTHA TIPUEMBI pEIIeHU 3a1a4
Pa3bICHATh MXCYIIHOCTh, | HAyKH, KomMyHuKaTHBHBIE:
MPUBOJIUTH TPUMEPHI KOMMYHHUKAaTHBH  KOHTpPOJB U OIlCHKa
peakiii HOHHOTO yI0 JIeCTBUI TapTHEPA
oOMeHa, WAYMHX 10 KOMIIETEHTHOCTh

KOHIIA.

U yBaXeHHE K
HHON TOYKE
3peHust Mmpu




o0CcyXIeHnn

pe3yIbTaToOB
BBIIIOJTHEHHOM
paboTsI.

13. | Peakuuu HOHHOTO OOMEHA. YMeTb MpUMEHSThH Pa3BuBath PeryasTuBHble: Jatunx
Jla6opamopnuuii onvim Ne 8 TEOPETHYECKNE 3HAHMS HA | YMEHUS OcCylIecTBISIOT AIEKTPO-
Pearyuu 06mena mevicoy pacmeopami HPaKTUKE, OOBACHATH OLICHUBATb TMIOIIIarOBHIil KOHTPOJIh TIPOBOTHOCTH
snexmporumos, TB pe3ynbTaThl NPOBOAUMBIX | CUTYALHUIO M 110 pe3yJIbTaTy
TlaGopamopmutii onvim Ne 9 OMBITOB, XapaKTCPH30BATL | OTIEPATHBHO Ilo3naBaTenbHbIE:

- YCIIOBHSA TPOTEKAHHS MPUHUMATh Crposr peueBoe
«Obpasosanue conei ammonus u peakimii B  PacTBOpax | pelieHHe, BBICKA3bIBAHUE B YCTHOM
usyuenue ux c60ucmey, b DJIEKTPOJIMTOB 10 KOHIA. HaxXOIUTh 1 IUCEMEHHOH hopme
ITogroroska x 'MA aJleKBaTHbIE KoMmyHukaTuBHbBIE:
CHoCcOO0BI YYuTHIBaIOT pa3HbIe
B3aMMOJICHCTBUS ~ MHEHUS U CTPEMSATCS K
c KOOpAHWHAIUU
OJTHOKIJIACCHUKAM  Pa3JIMYHBIX TTO3UIUH B
1 BO BpeMs COTPYIHUYIECTBE
TIPOBEICHUS
MPaKTUYECKON
paboTHI.

14. Hpakmultecmm paﬁoma No3. YMeTh oCylIeCTBIIATh ®opMupoBaTh PeryasiTuBHBIE: CTABAT PeaxtuBsl 1
«Onpedenenue Konyenmpayuy | XMMIICCKHE OTIHITE! Ha MHpPOBO33pEHHE,  y4eOHYyIO 3amaqy, zg?)/[;;;giggne
conu no nekmponposodnocmu | SHAHMC E('a‘IeCTBeHHLIX COOTBETCTBYIOII  ONPEIEISIOT T 3H€Ksz)-
pacmeopar, TB peaKIii; COCTaBIATh ee MOCIIENIOBATENLHOCTD HPOBOAHOCTH

TIOJTHBIE W COKpAIIEHHBIC COBPEMCHHOMY MIPOMEKYTOUHBIX LIeTeH
WOHHBIC YpaBHECHUS YPOBHIO C Y4eTOM KOHKPETHOTO
HEOOpaTUMBIX peakIuil u Pa3BUTHSA pe3yibTaTa, COCTaBISIOT
Pa3bICHATH UX CYIIHOCTh. | HAyKH, IUTaH U QJITOPUTM
XapakTepu3oBaTh YCIOBMs | KOMMYHUKAaTUBH  JE€MCTBUM
TEYEHUsI PEAKLUA, yIO Ilo3naBartenbHbIC:
UAYIIUX 10 KOHIA, B KOMIIETEHTHOCTb CaMOCTOSITEIIEHO
pacTBOpax 3MEKTPONUTOB. | M yBaKCHHE K BEIJICIISIOT
UHOH TOUYKE (bopMyITHPYIOT
3peHus Ipu MO3HABATENbHYIO 1IETb,
o0cyXaeHnu HCTIONB3Ys 001ne
pe3yIbTaToOB MIPUEMBI peIIeHus 3a1a4
BBITTOJTHEHHOM KoMMyHuKaTHBHBIE:
paboTHI. Kontpomns u onenka
JIEHCTBUI apTHEPA

15. Fudpo JIU3 CoJlell. 3HaTh OmpeesIeHue ®dopmMupoBathb PerynsituBHble: PeaktuBbl 1

IMoarotoska k TUA TUIPONH3A COJEH. YMETh | OTBETCTBEHHOE BHOCSIT HEOOXO/IMMBIE XIMHYECKOe
OTIpeNeNATh XapakTep OTHOIICHHE K KOPPEKTHBEI B JICHCTBHE obopynoBaHHe
CpeIsl pacTBOPOB COJEH YYEHHUIO, MIOCTIC ero 3aBEPIICHHS Ha

M0 WX COCTaBy.

TOTOBHOCTb H
CIIOCOOHOCTD K
CaMOpa3BUTHIO
u

OCHOBE €T0 M y4eTa
Xapakrepa CJeJIaHHbIX
OIIIMOOK.
ITo3naBaTeabHbBIE:




camM000pa3oBaHu
10.

CTPOSIT peueBoe
BBICKA3bIBAHUE B YCTHOM
W IUCEMEHHO (popme

KoMMyHHKaTHBHBIE:
KOHTPOJIHPYIOT
JICHCTBUS MapTHEpa

16. Hpakmuuecmm paﬁoma Nod4. YMeTb NpUMEHSTH Pa3BuBathb PeryasituBHbIC: 1 PeakTuBbl 1
Pewenue skcnepumenmansHuix TEOPETHYECKUE 3HAHUA HA | yMEHUS OcymecnajzsnoT XUMUYECKOEC
za0au no meme TIPAKTHKE, OOBIACHATH OLICHUBATH MOIIArOBBIA KOHTPOJIb obopyaoBaHme

pe3ynpTaThl MPOBOAUMBIX | CHUTYaLUIO U IO Pe3yIbTaTy
«Inekmponumuueckan OIIBITOB, XapaKTEPHU30BaTh | ONEPATHBHO ITozHaBaTe/bHBIE:
ouccouuauusn». Th YCIIOBUS HPOTEKAHHS NIPHHUMATE CTposT peueBoe
peakimMii B  pacTBOpax | peIICHHE, BBICKa3bIBaHHE B YCTHOI
AJICKTPOJIUTOB IO KOHIIA. HaXOJIUTh 1 IACbMEHHOM (opme
aJIcKBaTHBIC KomMmyHukaTuBHbIe:
CHoCcOO0BI VYYHUTHIBAIOT pa3HEIC
B3aMMOJICHCTBUS. ~ MHEHUS U CTPEMSTCS K
c KOOpAWHAIINA
OJHOKJIACCHUKAM  Pa3IM4YHbIX MO3ULUH B
1 BO BpeMs COTPYIHUYIECTBE
TIPOBEICHUS
MIPaKTHYECKOMI
paboTHI.

17. | TecTOBBIN KOHTPOJIb 1O ‘VYMeTh UCTIOTB30BaTh dopMupoBathb PerynsituBHble: 1

pazodeny «MuorooGpasiue MpUOOPETEHHBIC 3HAHUS. OTBETCTBEHHOE OCYIECTBIIAIOT §
. OTHOIIICHHE K MOIIIArOBBIN H UTOTOBBIN

XUMHECKUX peaKIlIfI/I B YYCHHUIO, KOHTPOJIb 110 PE3yJIbTATy.
IKCNEPUMEHTATbHOH XUMUMN» FOTOBHOCTD U

CITIOCOOHOCTH K

CaMOPa3BUTHUIO

u

camMo00pa3oBaHu

10.

Pazgen 2. [IpakTHKYM N0 M3YYEeHHIO CBOMCTB MPOCTHIX BELIECTB: HEMETALIOB M MeTAJLI0B, MX coenHenmii (394)
Tema 3. Ceoiicmea zanozenos(s u)

18. | T'ajioreysr: (1)I/ISI/ILIeCKI/Ie u 3HaTh 3aKOHOMEPHOCTH ®dopmMupoBathb PerynsituBHble: 1 PeakTusbl u
XHUMHIYECKIe CBOMCTRA W3MEHCHUST CBOWCTB [EIOCTHOE l'[nvaHpr}OT cBOH XHUMUYIECKOEC
Jlemoncmpayuonnstii onsim Ne6 JJIEMEHTOB B A-rpymmax. | MHPOBO33peHHE,  ACHCTBHA B cBssnC obopynoBaHue
DUSUYCCKIE CROLICMEA. 2AIOCCHOB. YmMmeTh naBath COOTBETCTBYIOI  IOCTaBJICHHOM 3a/aueil u

. XapaKTePUCTUKY ee YCIIOBHUSIMU €€ PEILICHHUS
.gaﬂop amopHul Onblm Nel0 3JIEMEHTOB-TAJIOTEHOB TI0 COBPEMCHHOMY Io3naBaTenbHBIE:
x;(f;ig::gg;g;;gzz H ZZ g;gg:’zl;’o oa. HX MOJOXEHHIO B YPOBHIO CraBat 1 popMyIupyoT
MEPUOTUYCCKON TaOIuIIe pa3BUTHA LEeNTN ¥ IPOOJIeMBI ypoKa
T U CTPOCHHIO aTOMOB. HAYKU. KoMMyHUKaTHBHBIE:

AJIEKBATHO HMCIIONB3YIOT
pedeBbIe CPEACTBA IS
3¢ (HEKTUBHOTO peICHHUS
KOMMYHHUKATHBHBIX




3aga4 JINUHOCTHBIE:

Pa3BuBaroT oco3sHaHHOe
OTHOIIEHHE K CBOUM
COOCTBEHHBIM
MOCTYIKaM
19.| Xunop. CBolicTBa U MPUMEHEHUE 3HaTh cBOIICTBa XJIOpa DopMHUpOBATH PeryasiTuBHbIC: Anmapat s
xJ10pa KaK MpPOCTOTO BelecTBa. IIEJIOCTHOE Paznunyatot croco6 n MPOBEICHUS XH-
. VYMeThb cocTaBIATh U MHPOBO33pEHHE,  PE3yIbTaT JCHCTBUA MHYECKHX IPO-
[Hemoncmpayuonnvtit onetm Ne 7
OOBSCHATH C TOYKH cootserctByton;  Ilo3HaBaTe/LHBIE: nieccoB (AITXP)
«Hsyuenue dms'uftecmlx u 3pEHMs OKUCIICHUS U ee Braanerot o0mum
XUMUHECKUX C60UCME XT10pA» BOCCTAaHOBJIEHHSI COBPEMEHHOMY  IPHEMOM DEIIEHHS
Jlabopamopnuuii onvrm Nel 1. YpaBHEHHSI peaKIHH, YPOBHIO 3amadq
Om6ejzu6aiou4ue ceolicmea xXaopa, XapaKTEPU3YIOLIUX pa3BuTHA KomMmyHuKaTHBHBIE:
Th XMMHYECKHE CBOICTBA HayKH. Jorosapusarorcs o
XJopa. COBMECTHOMU
JIESITEBHOCTH, TIPUXOS
K 00I1IeMy pEelIeHUI0
20. | CoenuHenus TajJoreHoB. 3HaTte crmocod monydeHus | BocnurthiBaTh Ilo3naBaTe/ibHBIE: PeaxTuBsl u
XJIOpOBOI[OpOII. XJOpOBOJIOpOA B POCCHICKYIO Branetor o61mum XUMHUYECKOE
. 71a00paToOpHu U yMeTh TpaXXIaHCKYIO PpUEMOM pPCIICHUA 3a/1a4 obopynosaHne
Hemoncmpayuonnsiii onvim Ne§ ] K ]
Monyuenue xn0posodopoda u cobupars €ro B WICHTUIHOCTB! OMMYHHMKATHBHBbIE:
pacmeopenue czo 6 sode. np06HpKy,K0n6y.V®@TL MaTPUOTHU3M, IRHOBapHB?OTCHO
. XapaKTepU30BaTh CBOWCTBA | IHOOOBH U COBMECTHOM
/labopamopnuiii onvim Nel2. XJIOPOBOZOPOJIA. YBaKEHHE K JIeSITENIbHOCTH, TIPUXOST
Bzaumnoe svimecnenue eanozcenos Oreuectsy, K 0BIIEMy PelIHHIO.
us pacmeopos ux coneti, Th qyBCTBO PerysiTHBHbIE:
Jaoopamopnuiit onvim Nel3. rOpJOCTH 32 [TnauupyioT cBOH
Pacnosnasanue conanoii kuciomol u OTEYECTBEHHYO IEACTBHS B COOTBETCTBUN
X10pud06, 6pomudos, uoouoos, Th HayKy. C IOCTABICHHOH 3a]1a9¢H
U YCIIOBUSIMH €€
peanu3aiiu
21. | Ilpaxkmuueckas padoma Ne 5. 3Hath o01Ine U Pa3BuBath PeryasituBHbIe: PeakTuBEI 1
«Onpedenenue cooepyucanus Hananayaanmev YMCHHUS OcymeCTBJIsHOT XUMHYICCKOC
xnopu 0-UOH08 € NUMbEBOIL 800e CBOMCTBA COJITHOU OILICHUBATh MoIIaroBbId KOHTPOJIb 06OPYJIOBaHI/I€
TE KHUCJIOTBI. YMETb CUTYaLUIO U 10 pe3yJbTary Hatunk xnopua-
OTJINYATH COJISTHYIO OTIepaTHBHO IMo3naBarenbHbIe: MOHOB
KUCIJIOTY U €€ COJIM OT NPUHAMATh CrposT peueBoe
JPYTHX KHCJIOT M COJeW. | pelieHwue, BBICKA3bIBaHUE B YCTHOM
YMeTb NMpUMEHSThH HaxOJUTh W MMCbMEHHOH (opme
TEOpPEeTHYECKHUE 3HAHUS Ha | aJleKBaTHbBIE KoMMyHHKATHBHBIE:
MIPaKTHUKE, OOBICHATH CHOCOOBI YuuThIBalOT pa3Hble
pe3ynbTaThl MPOBOJMMBIX | B3aMMOJCHCTBUS  MHEHHMS M CTPEMATCA K
OTIBITOB, XapaKTEPU30BaTh | C KOOPJMHAINU
YCIIOBUSI TIPOTEKAHUS OJTHOKJIACCHHKAaM  Pa3IMYHBIX MTO3UINI B
peaknuii. 1 BO BpeMs COTPYIHUYIECTBE
MPOBEJCHUS

MPaKTUYECKOIl




paboTHI.

22.

IToaroroBka k TMA 3axperuieHre 3HaHUH 1 YMmenue K.YYA.
pacyYeTHBIX HAaBBIKOB Y4- OpUEHTUPOBATbCA YMEHHE
cs. Ha DIOHMMaHUE CaMOCTOSATEIIBHO
YMeHue pemars TUIIOBbIE IIPUYUH YycClleXa B OPraHU30BbIBATH
MPHUMEPLI KOHTPOJIHHO- y4aeOHO yaeOHOe
H3MEPUTCIBHBIX JIeSATENBHOCTH B3aMMOJICHCTBHE B
MaTepHajioB rpymnmne
ILYVYU.
YMeHue:

* OCYIIIECTBIIATH aHAJIH3
0OBEKTOB C BBLIIEICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPU3HAKOB;

* OCYIIECTBJISITh CUHTE3
KaK COCTaBJIEHHE LIEJIOrO
W3 YacTeH.

P.YVY.

VYMenus:
1.OcyiecTBIsATh
HMTOTOBBIN M MOIIArOBBIN
KOHTPOJIb 110
pe3ynbTary;

2. AnekBaTHO
BOCTIPHHUMATH OI[CHKY
YUUTETIS;

3. Paznmuats cocob u
pe3yJbTar AeicTBUA

Tema 4. Ceoitcmea kucnopooa u cepot (1 u)

KI/ICJIOpO JI: TIOJTyYEeHHUE U 3HaTh 3aKOHOMEPHOCTH ®opmupoBatb PeryasitTuBHbIe: 1 PeaktuBnl u
XUMHYECKHe CBOLCTRA. U3MEHEHUsI CBOWCTB LEJIOCTHOE IUIAHUPYIOT CBOU XUMHUUYECKOE
Jemoncmpayuonnuiii onvim Ne 3JIEMEHTOB B A-rpymmax, | MHUPOBO33pEHHE,  JCHCTBUS B 0133131/1 c § 0GopyoBaHme
9. «Ionvuenue u cobupanue OIPEJEIICHUE MOHITHS COOTBETCTBYIOI  IIOCTaBJIECHHOM 3ajayeil u

Y P AJJIOTPONHHU. YMETh ee YCIIOBUSIMU €€ pEIICHHUS.
Kucaopooa 6 iabopamopuu IaBaTh XapaKTEPHCTUKY coBpemennomy  Ilo3HaBaTeIbHBIE:
U 3anOJIHeHUe UM 2azomempar JIIEMEHTOB M IIPOCTHIX YPOBHIO CTaBAT U popMympyroT
Jlabopamopuuiit oneim Nel4. BECIIICCTB MOATPYIIIIBI pa3BUTUs e ¥ IPoOJIeMbI ypOKa

KHCJIOPOAA IO UX HayKH. KoMmyHukaTuBHbIe:

«l'openue cepwvt na 6030yxe u 6
kucaopooe» Th
Jlabopamopnwtii onvim Nel .
«l'openue iceneza, meou,
MazHUus Ha 6030yxe U 6
kucaopooe» Th

MOJIOKEHHIO B
MePUOTUIECKON TabmuIe
U CTPOCHHUIO aTOMOB. 3¢ PEKTHBHOTIO peIIeHNUs
YMeTh 00BACHSTS, KOMMYHUKaTHBHBIX
MOYEMY YHCIIO TPOCTHIX 3a1aq

BEIICCTB B HECKOJIBKO pPa3
IPEBBIIIACT YHCIIO
XHUMHYECKHX DJIEMEHTOB.

AJICKBATHO UCHIOJIB3YIOT
peUeBbIC CpeACTBA IJId




24. | Cepa. XMMHUYECKHUE CBOUCTBA 3Hath puznueckue u ®opmupoBanue  PeryiasiTuBHbIC: PeakTuBHI,
CepBL. XHUMHYECKHE CBOUCTBA [EJIOCTHOTO Paznu4ator cocob u KOJUIEKIHH
N cepel. YMETh COCTABJISITH | MHUPOBO33PEHHs,  PE3YNBTAT ICHCTBHA XHMHUYECKOE
ﬂemoucmpauuormbm onslm . .
YpaBHEHHsI pPEeaKiuii, cootBerctByton  Ilo3HaBaTeJibHBIE: 00opy0BaHMe
Nel0 . Annomponneie HOATBEPKAAFOIIUX ero Brnazerot o6mmum
Mooughukayuu cepul. OKHCJIUTEbHBIE U COBPEMEHHOMY MPUEMOM DEIIEHUS
O3naKomieHue ¢ 06pa3ua MU BOCCTaHOBUTEIILHBIE YPOBHIO 3a7a4
cepol u eé npUpoOHbIX CBOWCTBa Cepbl, pas3BHUTHUs KoMMyHHKATHBHbIE:
v CpaBHUBaTh CBOMCTBA HayKH. JloroBapugarorcs o
COeOUHeHUll. g
MPOCTHIX BEIECTB CEpPbl U COBMECTHOM
KHCIIOPO/a, Pa3bSICHATH JIESATEILHOCTH, TIPUXO/I5
9T CBOWCTBa B CBETE K 001I[eMY pelIeHHIO.
TpeCcTaBICHAH 00
OKHCJIUTETBHO-
BOCCTaHOBHUTEILHBIX
mpoIeccax.

25. | CoenuneHus CEephI: CEPOBOJIOPO/I, 3HaTh Croco0 MONy4YeHUS dopMupoBathb PeryasTuBHble: Anmapar st
cepoeodopodna 1 KUCTIOMA. CEpoOBOAOPOJA B OTBETCTBEHHOE YuuThIBaOT NIpaBuIio B MIPOBEJCHUS XU~
CybQupL. ﬂa69paTopHH U ero OTHOIIIEHHE K IUITAHUPOBAHUH U MUUECKHX Peak-

. cBoiicTBa. YMeTh YYEHHIO, KOHTpoOJIe criocoba uuii (AIIXP),
Aemoncmpayuonnvuii onvim Nell 3AMUCHIBATH yPABHEHUS TOTOBHOCTb H pelnieHus npu-
Obpasybl npupodnbix cyro@udos u peakuuii, CIIOCOOHOCTB K Io3HaBaTe/LHbIC: 60p AJ1s noJtyye-
cyvpamos. XapaKTepU3yIOMUX CaMOPa3BUTHIO Hcnone3yloT IOUCK HHS [a30B WIH
Jlabopamopnwiit onvim Nel6. CBOMCTBA CEpOBOJIOPOAA, | W He0oOX0UMOi armapat Kunmna
Kauecmeennvie peaxyuu na cyrvguo- B MOHHOM BHJE, camM000pa3oBaHH uH(pOpManUK 171 PeaxTuBel,
uonvt 6 pacmeope. TH MPOBOJIUTh KAYECTBEHHYIO | fO. BBITIOJIHEHUS YUEOHBIX KOJUIEKIIMH 1
Hemoncmpayuonnviit onotm Nel2: | PCaKLHUIO HA cyasua- 3aJaHuii ¢ XHMHUUYECKOE
«Ilonyuenue cepoodopooa u VIOHBL. HUCTIONB30BAHICM obopynosanue
uszyuenue e2o ceolicme. y‘IC6HOI/I HHTepaTypH.
Jlabopamopnutii onvim Nel7: Kommynukatugnpie:

Kontpomupyror

«Cunmes cepogodopooa. NeHCTREE TapTHEpA.,
Kauecmeeuublepeakuuu Ha
cepo600opod u cyrvpuovy Th

26. | CoeHEHUS CePhl: OKCHT CEPhI 3HaTh CBOMCTBA dopMHUpOBaTH PeryasituBHbIe: Anmapat s
(IV), cepHMCTas KHCIIOTA U €€ CepHNUCTOTO Ta3a, OTBETCTBEHHOE Y4UuTHIBAIOT MPABUIIO B MPOBEIEHUS XH-

CEpPHUCTOM UCIIOTHI. YMETh | OTHOLIEHHUE K [UTAHUPOBAHUU U MHYECKUX PEeaK-
COTH. COCTAaBJIATh yPaBHEHUS Y4EHHIO, KOHTpOJIE CTocoba it (AIIXP)

Jabopamopnuii onvim Nel§
Kauecmeennvie peakyuu na
Cybum- UOHbLL 8 pacmeope.
Th

Jemoncmpayuonnoiii onvim
Ne 13. «H3yuenue ceoiicme
CEPHUCMO020 2A3a U CEPHUCMOL
Kuciomol»

peakuui,
XapaKTepU3YIOIIHNX
CBOWCTBA ITUX BEIIECTB,
OOBSICHATH IPUUNHY
BBITIAJICHUS KHUCIIOTHBIX
JIOXKIeH, MPOBOAUTH
KaueCTBEHHYIO PEAKLHUIO
Ha CYJb(UT-UOHBL

TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpPa3BUTHIO
"
camM000pa3oBaHH
O, OCHOBEI
JKOJOTHYECKOM
KyJbTYPBHI,
COOTBETCTBYIOII]
en
COBPEMEHHOMY

pelieHus
ITo3naBaTeabHbIE:
Hcnonp3yroT nouck
HEOOXOUMOI
HHPOPMALIUY IS
BBITTOJIHCHHS YYCOHBIX
3aJaHUN C
HCIIOIb30BaAHUEM
y4eOHOM TUTepaTyphl
KoMMyHuKaTHBHbBIE:
Kontponupytor




YPOBHIO JIeliCTBUE NIapTHEpA.
9KOJIOTHUECKOTO
MBIIUICHSL.
27. | CoenuHeHUs CepBI: OKCHJ[ CEPBI 3Ha6TI> CBoﬁCTuBa 3 dopmupoBarb gery.lmrmmble: ; PeakTuBbl
a30aBJIeHHOI cepHOM OTBETCTBEHHOE a3IMYaroT crnocod u XUMHYECKOe
(VI), cepuas KI:ICHOTa 1 €¢ COTH. ﬁI/ICJIOTBI. YMepr OTHOIIICHHE K pe3yIbTaT IeHCTBHUA o0opyoBaHHe
Jlabopamopnutii onvtm Nel9 .
3aMMCHIBaTh yPaBHEHUS YYCHHUIO, IMo3naBaTebHBIE:
Kauecmeennvie peakyuu na cynogam- peakuui, TOTOBHOCTH U Bnagerot o0mum
UOHbL 6 pacmeope. XapaKTepU3yIOIINX CHOCcOOHOCTH K MIPUEMOM PELICHUS
Th CBOICTBa pa30aBICHHON CaMOpa3BUTHIO 3a7a4
CEepHOM KHCIIOTBI, U u KoMMyHHMKaTHBHBIE:
Pa3bACHATH UX B CBETE camM000pa3oBaHn JloroBapuBaroTcs o
NPe/ICTaBICHUH 00 10. COBMECTHOH
NIEKTPOIUTHIECKOI JeSITeIbHOCTH,
JIUCCOIMAIIUH U MIPUXOIST K 00IIeMy
OKHCIIUTEIHHO-
BOCCTaHOBUTCJIIbHBIX
mporieccax, IpOBOJAUTh
Ka4eCTBEHHYIO PEaKIIHIO
Ha CyJb(aT-HOHBI.

28. | CpoiicTBa CEpHOU KUCIOTHI 3HaTh CBOMCTBA JInanocTHBIC. PeryasituBHbI€: PeakTuBbl 1
Jlaéopamopnuii onvim Ne20 KOHHGEITpHpOBaHHOP'I ®dopmupoBath anaHpr}OT CBOHM XAMHYECKOe
Hsyuenue céoiicms cephoil CCPHOIi KHCIIOTBI 1 croco0 | OTBETCTBEHHOE JCHCTBHS B 000pyIOBaHHE

e€ pa3zbaBieHHA. YMETh OTHOIICHHE K COOTBETCTBHH C
kuciomoul, TH OTJIMYATE YUIEHUIO, MOCTaBJICHHOM 3a1a9eit
KOHIICHTPHUPOBAHHYIO TOTOBHOCTB U U yCIIOBUSIMU €€
CEPHYI0 KHCIIOTY OT CIOCOOHOCTH K peanu3am
pa30aBIeHHOMN, CaMOpPa3BUTHUIO Io3naBaTenbHbIe:
yCTaHaBJIUBaTh U Bnagerot o6mum
3aBHCHMOCTh MEXIY camM000pa3oBaHK HPUEMOM pEIICHHUs
CBOICTBAMU CEPHOU 10. 3a1a4y
KHCJIOTBI U €8 KoMMyHuKaTHBHBIE:
NPUMEHEHHUEM Kontpommpyrot
JIEHCTBUS apTHEpa

29. | Ilogroroska xk A YMerp pemath pacuérHele | PopMuUpOBaTH PerynsiTuBHbIC:

3a/1a4 TI0 YPaBHEHUSAM OTBETCTBEHHOE OcCymiecTBISIOT
XUMHNYECCKUX peaKHI/Iﬁ C OTHOIIICHUC K TMOIIArOBBIN KOHTPOJIb
WCIIOJIb30BAaHUEM BELIECTB, | YUEHHIO, TI0 Pe3ybTaTy

COJIEpHKALINX
OIpeIeAEHHYIO OO
HIpUMECEH.

TOTOBHOCTb U
CHOCOOHOCTH K
CaMOpa3BUTHUIO
u
camM000pa3oBaHu
0.

Ilo3naBarenbHbIe:
Brnaneror o6
MIPUEMOM PELIEHHUs
3a1a4
KoMmMmyHHKaTHBHEIE:
Kontpomupyror
JefcTBUS apTHepa.

Tema 5. Ceoiicmea azoma u gpocghopa (9 u)




30. | Azort: usnueckue u YMeTh XapaKkTepu3oBaTh ®dopMHpPOBATH PeryasiTuBHbIE:

XMMHYECKHE CBOMCTRA. XMMHYECKHE 3JIEMEHTHI Ha | IIEJIOCTHOE [TnarupyioT cBom
OCHOBaHHMHU MX IOJIOXKEHHSI | MUPOBO33pEHHE,  JIEHCTBHSA B CBA3H C
B NEPUOANYECKON COOTBETCTBYIOII ~ IOCTABIIEHHOH 3a1adeil 1
CHCTEME M CTPOCHHUS HX ee YCIIOBUSIMU €€ PeIICHHUSI.
aTOMOB. 3HaTh CBOHCTBA COBPEMEHHOMY IMo3naBaTebHBIE:
a30Ta. YMeTb OOBSICHATh YPOBHIO CraBsaT 1 GOpMYIHPYIOT
MPUYUHY XUMHUYECKON pasBUTHUA LIENTU U TIPOOIeMbl YPOKa
WHEPTHOCTH a30Ta, HayKH, 1 KoMMyHHKaTHBHbBIE:
COCTaBJISATh YPaBHEHUS KOMMYHHKaTUBH  AJIEKBATHO HCIOJIb3YIOT
XUMHYECKHX PEAKIHA, VIO peueBble CpeACTBa s
XapaKTePU3YOILIHX KOMIIETCHTHOCTb 3¢ QEKTUBHOTO peIICHHs
XHUMHYECKHE CBOMCTBA B OOILEHUH U KOMMYHHKATHBHBIX 33714
a30Ta, U pa3biACHATb UX C COTPYAHHUYICCTBC
TOYKH 3pEHUsd co
npe/ICTaBICHUI 00 CBEPCTHUKAMHU.
OKHCJIUTEIBHO-
BOCCTAHOBUTCIBbHBIX
npoieccax.

31. | AMMUAK. 3HaTh MEXaHU3M dopMupoBathb PerynsiTuBHbIe: Jlatuuk
Jemoncmpayuonnsiii onoym Nel4 | 00pasoBanys HOHa LEJNOCTHOE anaHpr}OT CBOM 3IIEKTPO-
HOﬂy'—leHMe ammuaxa u e2o aMMMOHI/IH, XHUMHUYCCKHEC MUPOBO33PCHUE, JCHUCTBUA B C]?Lﬂ3I/I C . IIPOBOAHOCTH
pacmeopenue & 6ode. CBOMCTBa aMMHaKa. COOTBETCTBYIOL  IIOCTABJICHHOII 3aaueii u
Jadopamopnutii onvim Ne 21 YMeTh coCTaBIsITh 5 ee YCIIOBUSIMU €€ PelleHHUSI.

«OCHOGHDIC CEOIICIEA AMMUAKA» YpaBHEHHsI PEaKIH, COBPEMEHHOMY IMo3naBaTebHbIE:

TE XapaKTepH3yIOLIHX YPOBHIO CraBsr u GOpMyIUPYIOT
XHUMHYECKHE CBOUCTBA pasBHUTHS LEJH U TPoOJIeMbl ypoKa
aMMHaKa, U Pa3bsICHIThH HAYKH. KoMMyHHKATHBHbIE:
MX C TOYKH 3pEHHS Konrponupytor
MpeCTaBICHU 00 JefcTBUS MapTHEpa
3JIEKTPOJIUTUYECKOU
JUcCcouanuu u
OKHCJIUTEIBHO-

BOCCTAHOBUTECIBbHBIX
npoueccax.

32. | Ilpakmuueckasa paooma Ne 6. YMetb nonyvats ammuak | GopmupoBaTh PeryasiTuBHbIE: PeakTuBbI 1

«ITonyuenue ammuaxa, peakiyied HOHHOTO OOMEHa | KOMMYHHKAaTHBH anaHprIOT CBOU XHMHUYECKOE
N U JIOKa3bIBaTh ONBITHHIM VIO JICHCTBHS B CBSI3H C o0opyoBaHHue

usyuenue e2o ceoiicme». Th .« . N y
myTéM, 49TO COOpaHHBIN KOMIIETEHTHOCTh TIOCTABJICHHOH 3aa4ueil 1
ra3 — aMMHaK, B OOIIEHUH U YCIIOBUSIMU €€ PEIICHHUSI.
aHaJIM3UPOBATh corpyaunuectse  Ilo3HaBaTesibHbIE:
pe3ynbTaThl ONBITOB U co CraBsaT 1 GOpMyIHPYIOT
JenaTh oboOmaromne CBEPCTHUKAMH B IIEJTU U IPOOJIEMEI YpOKa
BBIBOJIBL npouecce KoMMyHHKaTHBHBIE:

yueOHo- AJIEKBAaTHO UCIIONIB3YIOT
UCCEN0BATENLC  pEYeBbIe CPENICTBA JUIS
KOH 3¢ PEKTUBHOTO pEIICHHS
JIeSITeIIbHOCTH. KOMMYHHMKATHBHBIX 3a/1a4




33. | Conu aMMOHHUH. 3HaTh KAYE€CTBECHHYIO ®dopMHpPOBATH PeryasiTuBHbIE: PeakTuBBI U
Jlabopamopnuiii onvim Ne22 peakLuio Ha WOH kommyHuKatueH  IlnaHupyloT cBOM XHUMHUYECKOE
BS’auMO()eI:iC”’l@ue COﬂelZ aMMOHHUS. YMEThb y1o ﬂeﬁCTBHﬂ B CBVH3I/I C _ O60py)IOBaHI/IC

COCTaBJIATh YPaBHEHUS KOMIIETEHTHOCTb TIOCTaBJICHHOM 3a/1aueii
ammonus co wenouanu Th XMMHYECKHX PEaKIHH, B OOIIECHHU U U YCIIOBUSIMH €€
XapaKTepU3YIOMINX COTpYJHUYECTBE  PEIICHMS.
XMMHYECKHE CBOWCTBA co Ho3naBaTenbHubIe:
COJICH aMMOHHUS, 1 cBepctHuKaMu B CTaBAT U GOPMYIUPYIOT
Pa3BICHATH UX B CBETE nporecce LIeSTU U IPOOJIEMBI ypoOKa
TpeACTaBICHAN 00 yueOHo- KoMMyHUKaTHBHBIE:
3NEKTPOIUTHISCKON uccienoBareibc  KOHTPOIMPYIOT
JMCCOLUALIUH. KOM JEeUCTBHS TAapTHEPA
JeATEeIbHOCTH.

34. | A30THAas KUCIIOTA. 3HaTh CTpOCHHUE dopmMupoBaTh PerynsituBHbIe: Tepmopesucrop-
Jlemoncmpayuonnsie onvinut MOJIEKYJIBI a30THOM L[ETIOCTHOE YUUTBHIBAIOT PABUJIO B HBIH JaT4uK
NeNel5-17: «ITonyuenue oxcuda KUCIIOTHI. YMETh MHPOBO33pCHHE,  IUIAHUPOBAHUM U TEeMIIepaTyphl,
azoma (V) u uspuenue ezo OOBSICHATH, YeMy PaBHBI COOTBETCTBYIOLI  KOHTpOIIE criocoda naT4uk pH,

. BJICHTHOCTh aTOMa a3oTa | ee peeHus JIATYHK
ceoiicmey; «OKucnenue okcuoa
U €r0 CTENeHb OKHCICHUST | COBPEMEHHOMY Ppa3IuyaoT crnocod u 3NEKTPOIIPOBOIH
asoma (I1) 0o oxcuoa azoma (IV)»; | MOJIEKYJIE a30THOU YPOBHIO pe3yibTaT AeHCTBUS OCTH, anmnapar
«B3aumooeiicmeue okcuda azoma | yycnorsi. Vet pasBUTHS IMo3naBaTeabHbBIE: JUISl IPOBEJIEHUS
(IV) ¢ 60001t u Kuci0podom, no- COCTaBJIATh YPAaBHEHUS HAyKH. UCIIOJIB3YIOT MTOUCK XUMHYECKHX
JIyuenue a3zomHuol KUciomol» XUMUYECKHX PEAKIIUIA, HEo0X0TUMOM peaxuuit
Jlabopamopnuiit onvim Ne 23. JeXKALMX B OCHOBE uH(bOpMAaLKK I (AIIXP),
Uzyyenue ceolicme azommoil NPOU3BOJICTBA a30THOM BBITIOJTHEHHA yueGHBIX MarHuTHas
xuciomor TB KUCJIOTBI, M Pa3bsACHATH 3aJlaHuii C MemaaKa
3aKOHOMEPHOCTH HX UCIIOJIb30BaHUEM
MPOTEKaHUSI. y4eOHOU JIUTEePaTypHl,
KoMmyHnkaTuBHbIE:
KOHTPOJIUPYIOT
JeficTBHE MapTHEpa
JOTOBapUBAIOTCS O
COBMECTHOM
JIeATeNIbHOCTH,
MIPUXOMST K 001eMy
PELICHHIO

35. | Ilpakmuyeckan paboma Ne 7. YMeThb COCTaBISATh dopMupoBaTh PerynsiTuBHbIE: PeaktuBbl 1
«Onpedenenue Humpam- uOHOE 6 YPABHEHHs peaKIHii IeJIOCTHOE IIaHUPYIOT CBOU XUMHUYECKOE
numamenvhom pacmeope» Th MEXKIY Pa36aBHeHH(3H U MHPOBO33peHHE,  JCHCTBHUS B obopynoBaHue,

KOHIIEHTPUPOBAaHHON COOTBETCTBYIOLI ~ COOTBETCTBMHU C Jlatuuk HUTpAT-
a30THOM KHCJIOTON U ee MOCTaBJICHHOM 3a1adei HOHOB
MeTaJlIaMH, OOBSICHATh X | COBPEMEHHOMY U YCIIOBUSIMHU €€

B CBETE IIPEACTaBIICHUI YPOBHIO peanuzanu

00 OKHCIIUTENILHO- pasBuTHs IMo3naBaTebHBIE:

BOCCTaHOBUTEJILHBIX HAyKH. BJIAJICIOT OOLIUM

npoueccax. MIPUEMOM pEILICHHS

3a1a4
KoMMmyHHUKaTHBHBIE:
KOHTPOJUPYIOT




JIEUCTBUS MapTHEPA

36. | Conu a30THOM KHUCIIOTEI — 3HaTh Ka4eCTBEHHYIO ®dopMHUpPOBATH PerynsiTuBHbIE: Jlarunk
HUTPATHL. PEAKIUIO Ha HUTpAT- LETOCTHOE TUIAHHPYIOT CBOH SIIEKTPOTIPOBOTH
. HOHBL. YMETh OTJIMYAThL | MHPOBO33peHHe,  ACHCTBHS B OCTH,
ﬂemoncmpauuonnbtu onslm .
COJNIM A30THOMW KHCIIOTHI | COOTBETCTBYIOII  COOTBETCTBHU C KOJUTCKITHH
Nel8 Obpasyer npupoonslx OT XIIOpHJIOB, CyIb(aToB, | ee HOCTaBICHHOM 3a1auell
HUmMpamoe u gpocghamos. CYIb(GUIOB U CYIb(PUTOB. | COBPEMCHHOMY 1 YCIIOBUSIMH €€
ﬂaﬂopamopnblﬁ onvim No24 YMeTh COCTaBIATh YPOBHIO peannzauuu
O3HaKOMACHUE C A30MHbIMU U YpaBHECHUSI PeaKImit pasBUTHA Mo3HaBaTeabHBIE:
docdoprsimu ydobperusmi. PasIOKCHUSI HUTPATOB. HAyKd, U BJIAJICIOT OOIINM
OCHOBBI TIPHEMOM PEIICHHSI
Pacnosnasanue azomnuix SKONOTMUCCKOl  3a1ad
yooopenuii. Th KyJBTYPBL. KoMMyHHKAaTHBHbIE:
Jlabopamopnutii onvim Ne 25 KOHTPOIHMPYIOT
«Onpeodenenue amMmuaunou JICHCTBHA HApTHEPA
ceaumpul u mouesunvt» Th
37. CDOC(I)Op. CoenuHeHus Q)OCQ)OpaE 3HaTh aJUIOTPOIHbIE dopmupoBatb PerynsiTuBHbIe: PeakTuBel u
oxeun docdopa (V), Mo;[jzltl)nkauun ¢ocdopa, | oTeTcTBEHHOE II2HHPYIOT CBOM XUMHYECKOoe
CBOWCTBA 0€I0ro 1 OTHOIIEHHE K JIEHCTBHS B CBSI3U C o0opynoBaHue
opTopocopHas KhcaoTa 1 ee KpacHoro pocopa. YMeTh | ydenwro, MOCTaBJIEHHOM 3a7aueit
conu. PochopHbie yaoOopeHus COCTABIATH YPaBHEHHS TOTOBHOCTb 1 Y YCJIOBHSIMU €€
Hemoncmpayuonnotii onvim XUMHYECKHX PEaKIHii, CMOCOOHOCTH K PELICHHUS
Nel9 Th Obpasyvi kpacroeo XapaKTePH3YOIINX camopasutiio  Ilo3HaBaTelbHbIE:
docgpopa, oxcuda gocgopa V), cBoticTBa hocdopa. u CTaBAT ¥ (OPMYIHMPYIOT
caMo0o0pa3oBaHd LM U MPOOJIEMbl YPOKa
npupoouvix ghochamos. .
K 10. KoMMyHHMKaTHBHbIE:
Jlabopamopuuwiit onvim Ne26 AZICKBATHO HCTIONE3YIOT
«I'openue cepvt u pochopa na pedeBbIe cpecTBa As
6030yxe u 6 kucinopooe» Th 5} PEeKTUBHOTO peleHus
Jlabopamopnuuii onvim Ne27 KOMMYHHMKAaTHBHBIX
O3nakomieHue ¢ a30mHuIMU U ajad
Gocpoprvimu yooopenusmu. Th
38. | Tloaroroska k TUA VMeThb COCTaBIATh DopMHUpOBaTh PeryasiTuBHBIE:
YpaBHEHUsI PEAKIIHIA, KOMMYHHUKATUBH  TJIAHUPYIOT CBOH
XapaKTePHU3YIOIINX VIO NEMCTBUSL B CBS3U C
XMUMHYECKHE CBOMCTBA KOMIIETEHTHOCT [OCTABJIEHHOH 3aaueii
docdopa, oxcuna B OOLICHUH U U YCIIOBUSIMH €€
dbocdopa(V) u hochopHOi | COTPYIHUUECTBE  PEIICHHUS
KHCIIOTBI, U Pa3bsICHSTH co IMo3naBaTeabHbBIE:
X B CBETEC CBEPCTHUKAMH B CTaBSIT M (HOPMYIHPYIOT
MpencTaBICHH 00 mporLecce [IeJIN U TPOOJIEMBI YpoKa
3EKTPOJIUTHUECKOMN yaeOHOH KoMMmyHHUKaTHBHBIE:
JMCCOLMALIUH 1 JEATEBHOCTH. aJIeKBATHO UCIIOJIB3YIOT




OKHCIIUTEIbHO-
BOCCTaHOBHTEIIBHBIX
npoueccax, IPOBOJUTh
Ka4eCTBEHHYIO PEaKIHIO
Ha (ocdar-HOHBL
IToHnmars 3HaueHHE
MHUHEpaIBHBIX yIoOpeHuit
JUIsl PacTCHUHU.

pedeBsIe CpencTBa st
3¢ GEKTHBHOTO PEUICHUS
KOMMYHHUKATUBHBIX
3aj1a4

Tema 6. Ceoiicmea yanepooa u kpemnus (1 u)

39. | Yruepon, ¢uznyecKue CBONWCTBA. | YMETh XapakTepu3oBaTh DopMHpPOBATH PeryasitTuBHbIe:
Annomponus yanepoda: aimas, XMMHYECKHE 21€MEHTBI LIeJIOCTHOE TUTAHADYIOT CBOU
IVA-rpynmst Ha MHpPOBO33pPEHHE,  JEHUCTBHS B CBI3U C
P aqbum, Kap 6“”’ gby TEpEnbL. OCHOBAaHHUM HX IIOJIOKCHHS | COOTBCTCTBYIOIIL HOCTaBIEHHON 3a1a4€i
XUMHYECKHE CBOMCTBA B IEPUOJMYECKON CHCTEME | ee 1 yCIIOBUSIMU €€
yriaepoaa. U CTPOCHMS HMX aTOMOB. COBPCMCHHOMY peLICHMS,
JHemoncmpayuonnsiit onvim Ne2( WmeTs mpexcraBieHue o0 | ypOBHIO pasau4aloT crocod u
Mooenu Kpucmannuueckux peuwémox QJUIOTPOIHBIX pa3BUTHUA pe3ynbTaT JeHcTBUs
ammasa u zpaguma. Moau(UKaNUAX yriIepoa. | HayKu, U ITo3naBaTesbHBIE:
3HaTh CBOMCTBA MPOCTOTO | KOMMYHHMKATHBH  CTaBAT U QOPMYIUPYIOT
BEIECTBA YTIJIsl, UMETh yIO LeJIM U IpoOIeMbl
npeJcTaBiIeHue 00 KOMIIETEHTHOCTb ypOKa;
azcopOuuu. YMerhb B OOILEHUH CO BJIAJICIOT OOIINM
COCTaBILITh YPABHEHUS CBEPCTHUKAMH. IPUEMOM DPEIICHU
XUMHUYECKHX PEaKIHi, DopmupoBaTH 3amad
XapaKTepU3YIOIIHIX OTBETCTBEHHOE KommyHukaTuBHBIE:
XUMHYECKHE CBOICTBA OTHOLIEHHE K aJIEKBATHO UCIIONL3YIOT
yriepoja Kak YUYCHHIO, pedeBbIe CpeICTBA AT
BOCCTAaHOBHUTEJISI U KaK TOTOBHOCTb U 3¢ (HEeKTUBHOTO pelIeHuUs
OKHCIIUTEI. CIIOCOOHOCTH K KOMMYHHKaTHUBHBIX
CaMOpPa3BUTHUIO 3a/1a4; JJOrOBapHBAIOTCA
u 0 COBMECTHOM
cam000pa3oBaHu JIEATENBHOCTH IO,
10. PYKOBOACTBOM YUHTENs
40. | Oxcuabl yriiepoja. YrapHblil 1 3Hate cBoiicTBa okcnia | DopmupoBaTh PeryisiTuHbie: Jlaruuk
oo o Viomas | T, o yurmo s
IUIAHUPOBAHUH U
Kuciora, Kap60Han,} YTTIEKHCTIBIH Ta3. YMeTh KOMIIETEHTHOCTb KOHTp(I))ne crocoba marmmTHas ve-
Hemoncmpayuonnsiii onvim Ne2l JIOKa3bIBATh XapaKTep B OOLIEHUH H pelenns IIajKa, IIpuoop
Obpasyvi npupoonsix kapoonamos u OKCH/1a, 3aITHChIBATh coTpyaHu4ecTBe  KOMMYHHKATHBHBIE: AJIA TIOJTy YEHUSA
CUMUKAMOS. ypaBHEHHSI PEaKIHH, co KOHTPOJIUPYIOT JICHCTBHE ra3oB WJIY ammna-
Jlabopamopnutii onvim Ne28 XapaKTEePU3yIONIHX CBEpCTHHKAMH.  [apTHepa. par Kurmma
Kauectsennas peakuus Ha CBOICTBA KUCJIOTHBIX PeryastuBHbIe:

yraexucisiii ras. Th
Jabopamopnutii onbim Ne29
KadgecTBeHHast peakius Ha KapOOHAT-

von. Th
Jlabopamopnuuwtit onvim Ne 30

OKCHI0B.3HATHh CBOMCTBA
YTOJIbHOM KHCJOTHI.
YMeTh cOCTaBIATh
YpaBHEHHS PEAKIIHH,
XapaKTePU3YOIIUX
mpeBpaliecHre KapOOHATOB

pasIryaroT Crocod u
pe3yJbTat AeHCTBUS
Ilo3naBaTenbHbIE:
BJIAEIOT OOIINM
MPUEMOM PEIICHUS 33124
KoMMyHuUKaTHBHBIE:




«Bzaumooenucmeue uzeecm-
K080l 86000l C Y2NeKUCTIBIM
cazom» Th

B THIPOKApOOHATHI U
0o0paTHO, TIPOBOJUTH
KAYEeCTBCHHYIO PCaKIHIO
Ha KapOOHAT-HOHBIL

JIOTOBApPHUBAIOTCS O
COBMECTHOM
JIESITEIbHOCTH, TIPUXOJISIT
K 00IIIeMy PElICHUIO

41. | Ipakmuueckas paboma Ne§. YMmeTb nonyyaTs U PasBuBaTh PerynsiTuBHbIe: PeakTuBbl
«Ilonyuenue oxcuda yznepoda cobupaTh OKCH] YMEHHSA OCYIECTBIIAIOT XHMHYECKOE
1V) u usyuenue ezo ceoiicme yraepona(IV) B OIICHUBATh MOIIAroBbIM KOHTPOJIb obopyaoBaHHe
( Y : 1abopaTopuu u CUTYaIHIO U O Pe3yJbTaTy
Pacnosnaganue kapoonamosy. JIOKa3bIBaTh HATMYHE OTIEPATUBHO Io3naBaTebHbIE:
Th JITAaHHOTO ra3a. Y MeTh MPUHAMATH CTpOSIT peyeBoe
pacro3HaBaTh COJU pemeHue, BBICKA3bIBaHUE B YCTHOM
YTOJIbHOW KHUCIIOTHI. HaXOJIUTh U IUCEMEHHOH hopme
a/IeKBaTHBIE KomMyHuKaTHBHBIE:
CHOCOOBI YYHUTHIBAIOT pa3HbIC
B3aUMOJICHCTBHUS ~ MHEHHS U CTPEMSTCS K
c KOOPJMHAINU
OJTHOKJIACCHUKAM  Pa3JIMYHBIX MTO3UIIUI B
U BO BpeMs COTPYIHHYECTBE
MPOBEICHUS
MPaKTUYECKON
paOOTHI.
42. erMHuﬁ U e20 COCOUHEHUA. 3HAaTh CBOWCTBA KPEMHHUS, PasBuBathb Ilo3naBaTeabHbIE: PeakTussl 1
Jlemoncmpayuonnsiii onsim oxcnzaa kpemausA(1V), YMEHUS B(Ii)lgl/lpa}OT HaH6onee6 ngnqecxoe
NPUYUHY pa3Inyuus OLICHHUBATh 3¢ eKTHBHBIE CIIOCOOBI 000pyI0BaHMe
Ne22 O6p asysl npup 00HbIX (hu3nueckux CBOMCTB CUTYAILUIO U peuieHus 3anay,
KapboHamos u CUIUKamos. BBICHIMX OKCHJIOB OTIEPATUBHO KOHTPOIHUPYIOT 1
Jlabopamopnuwii YIJIEPO/Ia ¥ KDEMHHSL. NIPMHUMATD OLIEHMBAIOT TIPOLIECC U
(3anumamenvnutit) onsim No 31 YMeTh COCTaBISTh peuieHue, pe3yJIbTaT IeSITeIbHOCTH
«Buipawusanue sodopocieti 6 YPaBHCHMIS XUMUICCKIX HAXOJMTE MCTIONBSYIOT TIORCK
TE peaknui, a/IeKBaTHBIE HEoOX0oaAnMOoi
CUTUKAMHOM Kllee» XApAKTEPH3YIONIHX CTIOCOBE MH OPMAITIH JUTS
CBOWCTBAa KpEMHUS, B3aMMOJICICTBUS  BBITIOJIHEHUS YI€OHBIX
OKCcHa c 3aJJaHUN C
kpemHuusi(1V).3natp OJHOKJIACCHMKAM  HMCIOJIb30BaHUEM
CBOMCTBAa KPEMHUEBOM 1 BO BpeMs y4eOHOI1 TuTepaTyphl,
KHCIIOTBI, Ka4e€CTBEHHYIO MPOBEICHUS BJIaJICIOT O0IINM
PEaKIUIO Ha CUIINKATBI. CaMOCTOSTEIPHO ~ IPUEMOM PELICHHUS 3a1a4
YMeTb COCTaBIATh i paboTHI. KoMmyHukaTuBHbIe:
YpaBHEHHS XUMHYECKUX JIOTOBApHBAIOTCS O
peakuui, pacrnpeneneHuu
XapaKTepU3yoLIHX (byHKIMI ¥ poseli B
CBOHCTBAa KPEMHHEBOH COBMECTHOH
KUCJIOTBl U €€ COJIeH. JIeSITeIIbHOCTH
YUHUTBIBAIOT pa3HbIC
MHEHUSI M CTPEMSITCS K
KOODJHHAINU

Pa3IMYHBIX MO3UIHIA B
COTPYIHUYIECTBE




JIOTOBAPHUBAIOTCS O
COBMECTHOI
JeATEILHOCTH 0T
PYKOBOJICTBOM YUMTEJIsI

43. | Tloaroroka k TUA 3HaTh CTPOEHHE aTOMOB ®opMupoBaTh PerynsiTuBHbIe:
HEMETAJJIOB, N3MCHEHHE LIETIOCTHOE BHOCSIT HEOOXOIMMBIC
CBOMCTB MPOCTHIX MHUPOBO33pEHUE,  KOPPEKTUBHI B ICHCTBHE
BEIIIECTB HEMETAIIOB U COOTBETCTBYIOIL  IIOCI]IE €r0 3aBEpPLICHUS Ha
UX COEIUHEHUH B ee OCHOBE €r0 yueTa
3aBUCHMOCTH OT 3apsiza COBPEMEHHOMY CIIEJTaHHBIX OLIHOOK.
A1pa aTOMOB HEMETAJUIOB. | YPOBHIO ITo3HaBaTe/bHBIE:
YMeTh OOBACHATH pasBUTHUA CTPOST pedeBoe
CBOICTBA HEMETAJUIOB U X | HAYKH, U BBICKa3bIBaHHE B yCTHOM
COCIMHEHUH B CBETE KOMMYHHKAaTUBH U IMHCbMEHHOH (opme
Npe/ICTaBICHUH 00 YIO KoMMyHUKaTHBHBIE:
OKHCIIUTEIHHO- KOMIIETEHTHOCTh  KOPPEKTUPYIOT
BOCCTaHOBUTEIBHBIX B OOIEHNH U JefcTBUS mapTHepa
peaKnusIxX u COTPYITHUYIECTBE
3NEKTPOIUTHIECKON co
JIFICCOIHAITHH. CBEPCTHUKAMHU B
npouecce
yueOHOMH
JICSITETIbHOCTH.
44. | Tloaroroka k TMA 3HaTh CTPOEHHE aTOMOB dopMupoBaTh PeryasituBHbIC:
HEMETaJJIOB, N3MEHEHHE LIETIOCTHOE BHOCAT HEOOXOIMIMbIE
CBOHCTB MPOCTHIX MHUPOBO33peHHE,  KOPPEKTHUBHI B JieiicTBUE
BEILIECTB HEMETAIIJIOB U COOTBETCTBYIOII  IIOCJIE €r0 3aBEPUICHUS Ha
X COEAMHEHUH B ee OCHOBE €ro yyera
3aBUCHMOCTH OT 3apsija COBPEMEHHOMY CJICJIAaHHBIX OMINOOK.
sJpa aTOMOB HEMETAJIOB. | YPOBHIO Ilo3naBarenbHbIe:
YMeTb 0OBACHATH pa3BUTHS CTPOSAT peueBoe
CBOMCTBA HEMETAJUIOB M UX | HAYKH, U BBICKa3bIBaHHE B yCTHOMI
COEJIMHEHUN B CBETE KOMMYHHMKATHBH U IUCBMEHHON opme
MpeICTaBICHUH 00 VIO KoMMyHUKaTHBHbBIE:
OKHCITUTEIHHO- KOMIIETEHTHOCTb KOPPEKTHPYIOT
BOCCTaHOBHUTEIBHBIX B OOLIEHUH U JefcTBUS mapTHepa
peaxknuax u COTPYAHUYECTBE
3JEKTPOIUTHUECKON co
JIUCCOLMALIUY. CBEPCTHUKAMHU B
npouecce
yueOHOH
JIESITETIBHOCTH.
45. | KoHTpPOJIbHOE TECTHPOBAHUE /10 | YMETh HCIIOJIb30BATh dopMuUpoBaTH PerynsiTuBHbIE:
noopasoeny «IIpaKTHKYM 1o MpUOOPETEHHBIE 3HAHUS. OTBETCTBEHHOE OCYIECTBISIOT
- OTHOIIIEHHE K MOIIAroBbIA U
H3YYCHUIO CBOMCTB ITPOCTBIX yuenHio, MTOTOBBIi KOHTPOIb 11O

BeIeCTB HEMETAJJIOB UX
coeIUHEeHHI»

TOTOBHOCTb H
CIIOCOOHOCTH K

pe3yibTaTy




CaMOpa3BUTHIO
u
camM000pa3oBaHu
10.

Tema 7. Oowue u unousudyaivhole ceoicmea memannos (11 u)

46. | O6mue GpuznIecKue u YMeTh NpUMEHSTH ®dopmupoBath PerynsiTuBHbIE: PeaxTuBsbl 1
XMMHUYECKHE CBOMCTBA MeTajioB; | 3HaHud o liesocTHOC TpHHAMAIOT 1 XMMHIECKOE
PEAKIIIH C HEMETAILIAMH, METAJIMYECKOH CBS3M | MHUPOBO33pEHHE, COXPaHSAIOT y4eOHYIO 0bopynoBaHue

JUTSL Pa3bsCHEHHUS COOTBETCTBYIOIICE 3aj1a4y, IUIAHUPYIOT
KucJioTamu, COJIAMMU. . (M3MYECKUX CBOHCTB | COBPEMEHHOMY CBOM JIeHCTBUS B
BoccTranoBHuTEIbHBIE CBOMCTBA METAILIOB. YPOBHIO pa3sBHTHS COOTBETCTBHH C
METAIIIIOB. DAEKMPOXUMUYECKULI | YMETh ONB30BATECA | HAYKH. TIOCTaBIIEHHOI 3a1aueii
pﬂa Hanp;l:)fceHua MemaJilios. AJICKTPOXUMUYCCKUM 1 yCJIOBUSMHU €€
JlaGopamopnutii onvim Ne32 PSIOM HaIpsLKEHUR peanu3anun
B3aumodeiicmaue Memaiios. ¢ METAJIOB, COCTaBISITh IMo3naBaTesbHBIE:

. YpaBHEHUSI HCTIOJb3YIOT 3HAKOBO —
pacmeopamu Cojieu. XUMUYECKHX PEAKIMIA, CUMBOJIMUYECKHE
Bzaumooeiicmeue memannos XapaKTEPU3YHONINX cpezcTBa
(MacHus, yunka, dcenesa, meou) ¢ CBOMCTBa METAJUIOB, KoMmyHukaTuBHbIE:
pacmeopamu Kuciom 1 OOBSICHATH CBOWCTBA apryMEHTHPYIOT CBOIO
TE METAJIIOB B CBETE MO3UIMIO U

. Mpe/ICTaBIeHU 00 KOODPJMHUPYIOT €€ C

Hemoncmpayuonnslii onsim OKHCIIUTENBHO- MO3ULUH TTAPTHEPOB B

Ne23 U3zyuenue obpaszyos BOCCTAHOBHUTENBHBIX COTpPY/IHUYECTBE

MEMAI08. nporueccax. OTIPEIETISIFOT CBOIO
JUYHYIO TO3UIHIO,
aJIEKBaTHYO
nmddepeHIpOBaHHY O
CaMOOICHKY CBOMX
YCIIEXOB B yueOe

47. | Ileno4Hble METAIUIEI. Ymeth dopmupoBatb PerynsituBHble: PeakTtuBbl u
Coe TIMHEHWS 1EJIOYHBIX XapaKTepHu30BaTh OTBETCTBEHHOE HH?HI/IpyIOT CBOHU XUMUUYECKOE

IIEI0YHBIE METaJIIbI OTHOIIIEHHE K JICHCTBHS B CBSI3H C obopynoBaHue

METAJLIOB
JHemoncmpayuonnotii onvim
Ne24 Bzaumooeiicmeue

WeNOYHbIX MEMATLIO8 C B0OOLL.

Ha OCHOBAHUHU UX
ITOJIOXKEHUS B
MIEPUOINYECKOMN
Ta0JINIIE ¥ CTPOCHHUS
aTOMOB, COCTaBIIATh
YpPaBHEHHUSI peakiui,
XapaKTepU3YIOLINX
CBOMCTBA IIEIOYHBIX
METaJJIOB, W
OOBICHATHL UX B
CBeTEe MpEeICTaBICHUIA
00
3JIEKTPOIUTUYECKOM
JIACCOIUALIAA 1
OKHCITUTETBHO-

YUC€HUIO, TOTOBHOCTDH

U CIHOCOOHOCTh K
€caM000OPa30BAHHUIO.

MOCTaBJIEHHOM 3aauen
n yCHOBI/IHMI/I cc
pemeHI/m, y‘-II/ITBIBa}OT
MIPaBUJIO B
HHaHHpOBaHI/II/I n
KOHTpOJIE criocoba
peleHus
ITo3naBaTeabHbIE:
CTaBAT ¥ (OPMYIHPYIOT
e U POOJIeMBI YpOKa
HCIIOJIB3YIOT OUCK
HE0OX0IUMOit
HHPOPMALIUH YIS
BBIITOJTHEHUS YYCOHBIX
3aJJaHuH C




BOCCTAaHOBUTEIBHBIX HCTIOJIb30BaHUEM
mpoleccax. yueOHOH JInTepaTypsl
KoMMyHUKAaTHBHBIE:
aIeKBATHO HCIIOJIB3YIOT
pedeBbIe CpeIcTBa IS
3¢ (EeKTHBHOTO peIICHHS
KOMMYHHUKaTHBHBIX
3a/1a4 YIUTHIBAIOT
pa3Hble MHEHUS U
CTpeMsTCA K
KOOpAWHAIH
Pa3IMUYHBIX O3ULUHN B
COTPYAHUIECTBE
48. | CBOUCTBA MIETOYHO3EMEBHBIX YmMmers DopMupoBaTh PeryasituBHbIC: PeaxtuBsl 1
METaJIIOB 1 MX COSTHHEHMUI. XapaKTepu30BaTh L[EJIOCTHOE TUIAHAPYIOT CBOH XMMHYECKoe
N aneMeHTHl IIA-rpynmel | MupoBo33penue, JICHCTBUS B CBSI3H C obopynoBaHHe
Jemoncmpayuonnsiit onvim Ne25 ., N
Bsaumooeiicmeue wénounosesebbix Ha OCHOBaHHH UX COOTBETCTBYIOIEE MTOCTaBJICHHOM 3aqadei
AemaLIo8 ¢ 6000l TOJIOKCHNS B COBPEMEHHOMY U YCIIOBUSIMU €€
O6pasybl sascHeiiuuux npupooHsix NEpUOINICCKON YPOBHIO pa3BUTUS peLICHUs, yYUTBIBAIOT
CoeOureHuii MaHUS, KaTBYLS. TaOJHIIE U CTPOCHUS HaYKH, U MpaBuJIo B
aTOMOB. YMeTh KOMMYHUKaTHBHYIO IJIAaHUPOBAHUU U
COCTaBIIATh KOMIIETEHTHOCTD B KOHTpoOJIe criocoba
YPaBHEHHUsI peaKluid, OOIIEHUH H peleHns
XapaKTePpU3YyIOIIUX COTPYAHUYECTBE CO Ilo3naBaTeJibHBIE:
CBOWCTBA KaJIbLUs U B3pOCIBIMH U CTaBSAT U HOPMYTHPYIOT
€ro COeIMHeHUH, U CBEPCTHUKAMH. IeSTN ¥ IPOOJIEMBI ypoKa
OOBSICHATH UX B CBETE HCTIONB3YIOT MTOUCK
TpeJCTaBICHUH 00 HEOOXOIUMOM
3JIEKTPOITUTHICCKOM uHbopMaHU IS
JTUCCOTIHAITUH U BBITIOJIHEHHUS YUEOHBIX
OKHUCITUTEIHHO- 3aJlaHuH C
BOCCTaHOBHUTEIBHBIX HCTIOJB30BaHUEM
mporieccax. y4eOHOI1 TuTepaTyphl
KomMmyHHuKaTHBHBIE:
a/IeKBATHO UCTIOJIb3YIOT
pedeBsIe CpeicTBa IS
3¢ (EKTHBHOTO PEIICHUS
KOMMYHUKATUBHBIX
3a]]a4 yYUTHIBAIOT
pa3HbIE MHEHUS U
CTpeMsITCA K
KOOpAWHAINH
Pa3IMYHBIX TO3UIIHH B
COTPYAHUYECTBE
49. | CBoMCTBa COEIUHEHUIN KAJIBIIHA. 3Harh KauecTBeHHYIO0 | PopMupoBaThH PerynsiTuBHbIE: PeaktuBbl 1
YKecTKOCTh BOJIBI pEaKIUo Ha HOHBI LEJIOCTHOE TLTAHHPYI0T CEOH XUMUYECKOe
JaGopamopnsiii onsim Ne33 KaJblius. 3HaTh, YeM MUPOBO33pPEHHUE, ACHCTBHA B CBAZU C o0opyioBaHHe
o0ycIioBieHa COOTBETCTBYIOLIEE NIOCTaBJICHHOU 3aJa4eu

Os3nakomienue co ceolucmeamu

JKECTKOCTh BOJIBL.

COBPEMEHHOMY

" yCJIOBUSIMHU €€




U npespawjeHUsAMU KapOOHAmMos
u euopoxapoonamos. Th
Jlabopamopuuwiit oneim Ne34
Yempanenue sorcecmxocmu 600bi
6 oomauwinux ycnosusix TH

YMeTb pa3bICHATH
CIOCOOBI yCTpaHEHMSI
JKECTKOCTH BOJIBI.

YPOBHIO Pa3BUTHS
HAyKH, U
KOMMYHUKATHBHYIO
KOMIIETEHTHOCTD B
0O0IIEHNH U
COTPYHUYECTBE CO
B3pPOCTBIMH U
CBEPCTHUKAMHU.

PCIICHMS, YIUTHIBAIOT
MPaBUIIO B
[UIAHUPOBAHUH U
KOHTpOJIe crocoba
pelieHus
IMo3HaBaTebHbIE:
CTaBAT U (POPMYJIUPYIOT
LIEJTU U POOJIEMBI yPOKa
HCTIOJIB3YIOT MOKCK
HEOOX0IUMOI
UHPOPMAIIHIH TS
BBIMOJIHEHHS YUE€OHBIX
3aJIaHUH C
HCIIOIB30BAHUEM
yueOHOM TUTepaTyphl
KoMMyHHKATHBHBIE:
AJIEKBATHO MCIIOJB3YIOT
peUeBbIe CPEACTRA IS
3¢ (GEKTHBHOTO PEIICHUS
KOMMYHUKATHBHBIX
3a/1a4 YUUTHIBAIOT
pa3Hble MHEHUSI U
CTpEeMSTCS K
KOODPIHUHAIMN
PAa3IUYHbBIX TO3UIUH B
COTpPY/THUYECTBE

50.

CBoliCTBa AIFOMUHHUS
Hemoncmpayuonniii onvim
Ne26 Bzaumooeiicmeue
anromunus ¢ ooou. Obpazywl
BANCHEUUUX NPUPOOHBIX
COeOUHEeHULl ATFOMUHUS

YMeTb coCTaBIsATh
ypaBHCHHS
XUMHYICCKHX PEaKIii,
XapaKTePU3YIOIINX
o01me cBoiicTBa
ATIOMMHMS,
0OBSACHATEH OTH
peaKIuyu B CBETE
MpeICTaBICHUN 00
OKHCIIUTEIHHO-
BOCCTAHOBHUTEILHBIX
mporeccax.

dopMupoBarth
[EIIOCTHOE
MHPOBO33pCHHE,
COOTBETCTBYIOIICE
COBPEMCHHOMY
YPOBHIO Pa3BHUTHUS
HAYKH, U
KOMMYHHKATHBHYIO
KOMIICTCHTHOCTH B
oOIIeHUN U
COTPYJTHUYECTBE CO
CBEPCTHHKAMH B
nmporecce ydeOHOH
JIeSITeIbHOCTH.

PeryasiTuBHbBIE:
IUIAHUPYIOT CBOU
JIEUCTBUS C
MOCTaBJIEHHOH 3a/1aueit
1 YCIOBUSIMH €¢
peUICHuA, OLICHUBAIOT
MIPaBHIBHOCTH
BBITIOJTHCHHS ICHCTBUS
ITo3naBaTeJibHBbIE:
CaMOCTOSITEJIbHO
BBIJICIISIOT U
(dopmyIpyIoT
M03HABATENBHYIO I1ETh,
HCIIONIB3YIOT O0IIIHe
MIPUEMBI pEICHUS 33724
KomMmyHuKaTHBHBIE:
JIOIYyCKaIOT
BO3MOKHOCTB
PA3IMYHBIX TOYECK
3peHws, B TOM YHCIIE HE
COBIAIAONINX C UX
COOCTBEHHOH H
OPUCHTUPYIOTCS Ha

PeaxTussl u
XMMHYECKOE
obopynoBaHue




MO3UIHIO TTApTHEPa B

o0IeHNN U
B3aMMOJIEHICTBHU
51.| AmdoTepHOCTh OKCHIA U VYMeTh 10Ka3LIBaTh ®dopmupoBath PeryasTuBHbIE: PeakTuBEl U
TUAPOKCHUIA ATFOMUHUSL. aM(l)OTepHLII/I [CJIOCTHOEC HH?HI/IpyIOT CBOU XUMHUYECKOE
JaGopamopnuiii onvim Ne35 XapakTep MHUPOBO33pPECHHUE, neficTBUA C 3 o0opyoBaHHe
COCOUHEHUS, COOTBETCTBYIOILICE TIOCTaBJICHHOU 3a4a49€U
Honyuenue 2udp OKcudil COCTaBJIATh COBPEMEHHOMY U YCIIOBUSIMH €€
ANIOMUHUSL U 63AUMOOCTICIBUEe ypaBHEHHSA YPOBHIO pa3BUTHSA pelIeHus], OLECHUBAIOT
€20 C KUcCiomamu u weaoudamu. | COOTBETCTBYHOUIMX HayKH, U MIPaBUIBHOCTD
XMMUYECKUX pPeakluil | KOMMYHHUKaTHBHYIO BBITOJIHEHUS ACHCTBUSA
U OOBSCHATh UX B KOMIIETEHTHOCTD B Ilo3naBaTenbHbIE:
CBeTE MpECTaBICHUN | OOIIECHNH U CaMOCTOSITENBHO
00 COTPYIHHUYIECTBE CO BBIJICIIAIOT 1
31EKTPOIUTHYECKON CBEPCTHHUKAMU B (opmymmnpyror
JIUCCOLIMALIUY. npouecce y4eOHOI MTO3HABATENBHYIO 1IETb,
JIeSATEIbHOCTH. UCIIOJIL3YIOT 00IIHe
HpUEMBI PeLIeHUs 3a1a4
KomMMyHHMKaTHBHBIE:
JOITyCKAOT
BO3MOYKHOCTb
Pa3IMYHBIX TOUEK
3peHHs, B TOM YHUCIIE HE
COBIIAIAONIHX C UX
COOCTBEHHOH U
OpPHEHTUPYIOTCS Ha
MO3MIIMIO TApTHEPa B
o0IIeHNN 1
B3aMMOJICHICTBUU
52. | XKeneso. 3HaTh CTpOEHUE dopmupoBatb PeryasituBHble: Jatuuk
ﬂeMOHcmpaquHHblﬁ onvim Ne27 aToMa XeJiesa, LEJIOCTHOC HJ'IvaHI/IpyIOT CBOU JIABJIICHUA,
Obpasybi pyo scenesa. (usngeckue u 5 MHUPOBO33pEHHE, neHeTBHA C 3 PEaKTHUBHI U
XHMHYCCKHE CBOUCTBA | COOTBETCTBYIOIICE IMOCTAaBJICHHOU 3aJa4€un XUMHUYICCKOE
Corcueanue diceresa 6 xKeme3a. YMeThb COBPEMEHHOMY U YCIIOBUSIMH €€ obopynoBaHue,
Kucaopooe u xaope. Pa3BACHATH CBOMCTBA | YPOBHIO Pa3BUTHS PEIIEHNS, OLICHUBAIOT KOJUIEKIMH
Jlabopamopnotit onvim Ne 36 JKENe3a B CBETE HAYKH, U HPaBUILHOCTD
«Oxucnenue jcenesa 60 1ax3cHom | NpeacTaBieHuil 0o KOMMYHUKaTHBHYIO BBITIOJTHEHHS ACHCTBHSA
6030yxe» Th OKHCIIUTEIbHO- KOMIIETEHTHOCTb B IMo3naBaTenbHbIE:
BOCCTaHOBUTEIbHBIX o0meHny u CamocTosaTeNnbHO
nmporeccax u COTPYIHHYECTBE CO BBIJCIIAIOT 1
31EKTPOIUTHUECKON CBEPCTHUKAMH B (dbopmyIpyIoT
JIUCCOITHALINH. mporiecce yaeOHOH MTO3HABATENFHYIO 11ETTb,

JIEITEILHOCTH.

UCTIONB3YIOT 00mIne
MIPUEMBI peIIeHN 3a1a4
KomMyHHUKaTHBHBIE:
HomnyckaroT
BO3MOXHOCTb
Pa3IMYHBIX TOUEK
3peHHs, B TOM YHCIIE HE




COBIIagaroImmnx ¢ uxX

COOCTBEHHOH.

53. | CBolicTBa COEIMHEHUN KEIE3a; 3HaTh CBOMCTBa dopMupoBath PerynsiTuBHbIE: PeakTuBbl u
OKCHJIOB, THJIPOKCHIOB U COJICH cocmunermii Fe(ll) u | uenocrroe I1nanupyioT CBOM XHMHYECKOE
xenesa(ll |||). Fe(lll). Ymetn MHUPOBO33pPCHHE, AeticTBAs C } oGopy 1oBaHue

N COCTaBJISATh COOTBETCTBYIOILEE MOCTABJICHHO 3aaucii
Jlabopamopuuwiit onvim Ne37 ypABHCHHS COBPEMEHHOMY W YCIOBHAMH ee
Honyuenue eudpoxcudos COOTBETCTBYHOLINX YPOBHIO Pa3BUTHSI PeILEHNS, OLICHUBAIOT
acenesa(ll) u (I11) u peakuwii B cBeTE HAYKH, IPaBUJILHOCTH
s3aumooelicmeue ux ¢ MPECTABICHUH 00 KOMMYHHKATHBHYIO BBITTOJTHCHHS ICHCTBHS

ANEKTPOITUTHYECKOM KOMIIETEHTHOCTh B IMo3naBarenbHbIe:
Kucaomamu u weao4amu. Th JUCCOLMAN 1 oOImeHnn u CaMoCTOSITeNEHO
OKHCIIUTEIBHO- COTPYIHUYIECTBE CO BBIJICIISIFOT U
BOCCTaHOBUTEIBHBIX CBEPCTHUKAMHU U hopmymupyroT
npoueccax. B3POCIIBIMH.
MO3HABATEJILHYIO LB,
HCTIOJB3YIOT 00IIIHne
IIPUEMBI PEILICHH 3a1a4
KoMmyHukaTuBHbIE:
JomyckaroT
BO3MOXXHOCTb
Ppa3JIMYHBbIX TOYECK
3pCHMs, B TOM YUCJIC HE
COBIAJIAIOIIHX C HX
COOCTBEHHOM.
54. | Ilpakmuueckas paooma Ne9. PeakTHBbI 1
Pewenue rxcnepumenmanvHwvix XUMHHCECKOC
obopynoBaHue
3a0au no meme «OQowue u
UHOUBUOYAIbHBIE CEOLICMEA
memannoe». Th
IMPOBOAUMBIX OIIBITOB, AICKBATHBIC BBICKA3bIBAHUC B yCTHOﬁ
XapaKTepU30BaTh CIOCOOBI U IACBMEHHOM (popme
YCIIOBUSI TEUSHUS B3aUMOJICHCTBUSI C KoMMyHHKATHBHBIE:
peakiuii 10 KOHLIA B | OAHOKJIACCHUKaMH YUuTHIBAIOT pa3HbIe
pacTBopax BO Bpems MHEHUS U CTPEMSITCA K
AIIEKTPOJIUTOB. MPOBECHUS KOODJMHAIINH
MPAKTHYECKOM Pa3UYHBIX TO3UIHIA B
paboTEI. COTpPYTHUYECTBE

55. | IloaroroBka k T 1A O6061MTh 3HaHUsA M0 | POpMHUPOBATH PerynsituBHbIe:

TeMme «MeTaib» LIEJIOCTHOE BHocsT HEOOXOTMMBIE
MHPOBO33pEHHE, KOPPEKTHBBI B ICHCTBHE
COOTBETCTBYIOIIEE IOCJIE €T0 3aBEePIICHHMS
COBPEMEHHOMY Ha OCHOBE €ro U y4eTa
YPOBHIO Pa3BUTHUS XapaxTepa ceIaHHbIX
HayKH, ommO0oK
KOMMYHHUKATHBHYIO KoMMyHHKATHBHbBIE:

KOMIICTCHTHOCTb B

KOHTPOJIHPYIOT




OOIEHNHA H

JIEUCTBUS MMapTHEpa

COTPYIHUYECTBE CO
CBEPCTHUKAMHU H

B3pPOCIIBIMH.
56. | KoHTpOJIbHOE TECTHPOBAHME 710 | YMETh HCMoNb30BaTh | DOpMUPOBATH PerynsituBHbIe: 1
noopasoeny «IIpaKTHKYM 1o nproOpeTEéHHbIE OTBETCTBEHHOE OCYIIECTBISAIOT
o 3HaHUSL. OTHOILICHHUE K UTOTOBBIN U
H3YYCHHUIO CBOUCTB IIPOCTBIX VUEHHIO, TOTOBHOCTE MOIIArOBbIH KOHTPOIb
BCIIECCTB MECTAJIJIOB UX U CIIOCOOHOCTL K 10 pE3yJIbTATy
coezmﬂeﬂnﬁ» CaMOpPa3BUTHIO U Ilo3naBaTeabHbBIE:
caMo000pa30BaHHIO. CTpOSIT B MUCbMEHHOU
dopme.
Paznen 5. OCHOBBI ONBITHO-IKCIEPHMEHTAJIBHON U MPOEKTHOI esTensHocTH (124)
57. | Texuuka 0€30MaCHOCTH pH | Ymenue 1.Pa3BuTHe 1 PeakTuBnl 1
BBINIOJIHEHUHM  CAMOCTOSATEINILHBIX | xapaKTepH30BaTh BHYTpEHHeil Mo3uuuu XUMHYECKOe
OIIBITOB W  OKCIICPUMCHTOB B | BakHeuIue IIKOJIbHUKA Ha 060py,I[OBaHI/Ie

JOMaIIHUX YCII0BUAX u C
HCIIOJIB30BaHHECM O60py,Z[OBaHI/I$[
XUMHNYCCKOHU J'Ia60paT0pI/II/I.

XUMHUYECKUE TIOHSITHS:
XMMHWYECKUM 2JIEMEHT,
KaccupuKaIus
BEILIECTB

YpOBHE
MIOJIOXKHUTEITBHOTO
OTHOIICHHSA K IIKOJIE,
MOHUMAaHUS
HEOOXOTUMOCTH
yUeHUs,
BBIPAKEHHOT'O B
npeodJIaaHuu
y4eOHO-
MMO3HABATEIbHBIX
MOTHUBOB U
MIPEIIOYTCHUN
COLMAITEHOTO
croco0a OLEHKHA
3HAHHH;
2.®DopMupOBaHuE
BBIPAYKEHHOM
ycToitunBO# yueOHO-
MO3HABATEILHOM
MOTHUBAIIMY yICHUS




58.

Ilpakmuueckan paboma Nel0.
Th Oopawienue co cmekiom
(ccubanue cmekIAHHOU
mpyoxu, uzzomoenenue:
nunemKu; Kanuinapoe;
npocmenmux y3ioe;
npocmeiiuiux npuoopos), Th

Hcnonb3oBanue
1ab0paTopHOTO
000pyIOBaHUS U
CTEKJISTHHON TIOCY JTBI,
TIPOBEICHNE
HECJIOXKHBIX
JKCIIEPUMEHTOB JIJIsI
JI0Ka3aTeNnbCTBa
BBIIBUTAEMBIX
MPEATOJI0KEHUH;
OIIHCaHUE
PE3YIBTATOB ITUX
pabot

1. OpueHranus Ha
MOHUMAaHWE IPUIHH
ycrnexa B yueOHOH
JIEITEILHOCTH;

2. YuebHo-
MMO3HaBaTEIbHBIN
HHTEpeC K HOBOMY
y4eOHOMY MaTepHairy
U croco0aM pereHus
HOBO1 YacTHOM
3a1a4n

K.YYI.

Ymenuss paboraTh B
napax.

ILYVY .

YMmenus HAOIIO1ATH,

JienaTh  BBIBOABI  IIPH
MPOBEICHUH OIBITOB.
P.YVYI.

YMmeHue
CaMOCTOSITETIBHOTO
BEICHUA
JKCIIEPUMEHTANIbHOMN
JIESITEILHOCTH,
OIMCHIBATH XUMHUIECKHE
peakimy, HabIrogaeMble

PeakTtusbl u
XHMHYECKOE
obopymoBanue

B XOJI€ SKCIICPUMCHTA.




59. | XMMUYECKUH aHAIIN3: 3HaHME OCHOB 1. OpueHTauys Ha K.YV/I. PeakTuBbl 1
Ka4ueCTBEHHBIN U XUMHYECKOTO aHam3a | TOHMMAaHHC IIPUYNH 1. Ymenue XUMUYECKOEC
KOJIMYECTBEHHBIN ycrexa B yueOHOH JIOTOBapHUBAThLCS U obopynoBanune

JIESITEIbHOCTH; MIPUXOIUTH K 00IIEMY

2. Y4ebHo- PELIEHUIO B COBMECTHOM

MO3HABATENbHBIN JeSITeIbHOCTH;

MHTEPEC K HOBOMY 2.YMeHne MpOAYKTUBHO

y4e0HOMY MaTepuany  pPaspernaTh KOH(IUKTEI

U CIIOCO0aM pellleHust  Ha OCHOBE ydeTa

HOBO1 YacTHOM HWHTEPECOB U NO3ULIUN

3a1a4n BCEX €r0 Y4aCTHUKOB
ILYVA.
1. ®opmupoBaTh
YMEHHUE NPOBOJUTH
CpaBHEHHE U
KIIacCU(UKAIIHIIO TIO
3aJJaHHBIM KPUTEPUSIM;
2.®opMupoBaTh Y
ydamuxcs
MIpEICTaBICHUE O
HOMEHKJIaType
HEOPTraHUYECKUX
COEIMHEHUI.
P.YVA.
1. YMeHnue yunTsIBaTh
BBIJICJICHHBIE YUUTEIIEM
OPUEHTUPHI JCUCTBUSI B
HOBOM Y4eOHOM
MaTepuaie B
COTPYAHUYECTBE C
yauTeneM;
2. YMeHue IIaHupOBaTh
CBOM JICHCTBUS B
COOTBETCTBHU C
TIOCTABJIEHHOM
3ajaueil U yCIOBUSAMU €€
pea3anuy.

60. TeopeTI/ItIeCKHe OCHOBBI OIIBITHO- | YMeHue oOBICHATH 1.Pa3Butune K.YY/. PeakTussl u
Z-)KCI'IepI/IMeHTaJILHOﬁ M | 3aKOHOMEPHOCTH BHYTpEHHEH M03uIu1 1. Vmenwe: XUMHUYECKOE
HpOCKTHOﬁ;HeHTeHBHOCTH. HU3MEHEHNUS CBOMCTB IIKOJbHUKA Ha * CTPOUTH MOHSTHBIC JJIsT obopyoBaHHe

BEIIECTB , 3HAHUE YpOBHE napTHepa
OCHOB HOJIOKUTEIBHOTO BBICKa3bIBAaHUS,
AKCHEPUMEHTAIBHON OTHOIIICHHSA K IIKOJIE, YYHUTBIBAIOLIME, YTO
1 IPOEKTHON HNOHUMAaHHUSA TapTHep 3HAaeT U BUIHT,
JIESITETTHHOCTH HEOOXOTUMOCTH a 4TO HET;
y4eHus, * 33/1aBaTh BOIIPOCHI;
BBIPA)KEHHOTO B * KOHTPOJINPOBATh
npeobiagaHuu JEeUCTBUSA TApTHEPA.

y4eOHo-

ILYVY].




MO3HABATEIBHBIX
MOTHBOB U
MPEATIOYTEHHN
COLIMAJIBHOTO
croco0a OLEHKHA
3HAHWM;
2.®opmupoBaHHE
BBIPAKEHHOU
yCTOWYMBOH yueOHO-
[I03HABaTEIbHON
MOTHBAIMH YYCHHUSI.

YmMenue:

* OCYIIECTBIISITh aHATIN3
00BEKTOB C BBIAEICHUEM
CYIICCTBEHHBIX U
HECYIICCTBEHHBIX
TIPU3HAKOB;

* OCYIICCTBIIATh CHHTE3
Kak COCTABJIEHHE LIEJIOTO
W3 YacTel.

P.YVI.

YMenus:
1.0cyuiecTBasATH
HWTOrOBBIN U MOLIATOBBIN
KOHTPOJIb 110
pe3ynbTary;

2. AJIeKBaTHO
BOCIIPHHUMATH OICHKY
YUHTEIS;

3. Pasnnyath criocob u
pe3ynbTaT NEeHCTBHS

61.

Br100op TeMbI ipoeKTa.
[TnanupoBaHue NesITEIbHOCTH.

VMeHue IIaHupOBaTh
COOCTBEHHYIO
IKCIICPUMEHTAIIBHYO
JIeATEIbHOCTS ,
YMCHUEC BBIJIBUT'aTh
TUIIOTE3bI, CTABUTH
HPOCKTHBIC 3a1a4H.

PaszBuBathb
CIIOCOOHOCTH K
CaMOOILICHKE Ha
OCHOBE KPHUTCPHUS
YCIEIIHOCTH
yueOHOMH
JIEATEILHOCTH

K.YY/.

1. Ymenue
JIOTOBAPHUBATHCS U
MPUXOJHUTH K 00IIeMy
PELIEHNI0 B COBMECTHOM
JIeSITeTTBHOCTH;

2. YMeHue nIpoayKTHBHO
paspeniath KOH(OIHUKTHI
Ha OCHOBE yyeTa
HUHTEPECOB U NO3UIUH
BCEX €r0 Y4aCTHHKOB
ILYVYA.

1. YMeHue npoBoauTh
CpaBHEHHE U
KJIacCU(UKAIHIO IO
3aJaHHBIM KPUTEPHSIM;
2. ®opmupOBaTh Y
YYaImxcst
IIPEJICTaBJICHUE O
HOMEHKJIaType
HEOPTaHIMYECKUX
COEMHEHUH

P.YVA.

1. YMeHue yunThiBaTh
BBIJICJICHHBIE YUUTENIEM
OPHUEHTHUPHI ICUCTBUS B
HOBOM y4eOHOM
MaTepuaie B
COTPYIHUYECTBE C
YUHTEIEM;

2. YMeHue IaHupoBaTh




CBOM JICHCTBHUS B
COOTBETCTBHU C
MOCTAaBJICHHOM 3a1adei
U YCIIOBUSIMU €€

peanu3aum.
62. | [logrotoBka  mpoekta. COoOp | Ywmenue 1.PazBuTHe K.VY]I. PeakTuBbI 1
I/IH(l)OpMaHI/II/I 10 ,HaHHOﬁ TEMCE. | TIaHAPOBATh BHYTpPEHHEH MO3UITUI 1. YMmenue: XUMHYECKOE
MoaenupoBanue MIPOEKTHOM | coOCTBEHHYO HIKOJbHHKA Ha * CTPOUTH NOHATHBIE IS 0bopynoBaHue
JCATCIBHOCTH. IKCIEPUMEHTAIIBHYIO | CAMOCTOATENLHOE mapTHepa
JIeSITEBHOCTS , MPOEKTUPOBAHUE BBICKa3bIBaHUS,
YMEHHE BBIABUIaTh yueOHOH YUHUTHIBAIOIINE, YTO
THIIOTE3BI, CTABUTH JIeSITEIBHOCTH napTHep 3HaeT U BUIUT,
MPOEKTHBIE 33134, 2.®opMupOBaHUE a 9TO HET;
cobupars BBIPa)KEHHOU * 33/1aBaTh BOMPOCHI,
nH(OPMAIHIO U3 YCTOIYMBOH y4eOHO-  * KOHTPOJIHPOBATH
pasIUYHBIX [I03HABATEIILHON JIEHCTBUS IIApTHEPA.
HACTOYHHUKOB, MOTHBALIVH YYEHUS ILYVYI.
aHAITU3UPOBATh, YmMmenue:
MO/JICJIUPOBATh * OCYILECTBIIATh AHAIIN3
SKCHEPUMEHT 0OBEKTOB C BBIZICTICHUEM
CYLIECTBEHHBIX U
HECYIIECTBEHHBIX
HPU3HAKOB,
* OCYHIECTBIIATh CHHTE3
KaK COCTaBJICHHE 1100
U3 YacTei.
P.YY/.
YMmeHus:
1.0cymiecTBisATh
WUTOTOBBIN U MOILIArOBBIH
KOHTPOIIb 110
pe3yJbTary;
2. AnexBaTHO
BOCIIPHHUMATB OLEHKY
yUuTeNs;
3. Paznmmuats cioco6 u
pe3yJbTaT 1eUcTBUs
63. | BbimosiHeHne YUYEOHBIX | Mcnonb3oBanue K.YV, PeaKTHBBI 1
ITPOCKTOB, OIIBITHO- | mabopaTopHOTO 1. Ymenne XUMHYECKOE
HKCIIEPUMEHTAIBHBIX PA0OT. 000py10BaHus U JOrOBApHBAThCA U obopynoBaHue
IIpakTnyeckne padOTbI IO | CTEKISHHOI MOCYIBI, NPUXOUTH K 06IIEMY
TeMaM IMPOCKTOB Yy4YallMXCH, | npoBeacHue PELIEHHIO B COBMECTHOM
T SKCIIEPUMEHTOB IS JeATEeIbHOCTH;
JIOKa3aTeNnbCTBa 2.YMeHHe MpOayKTHBHO
BBIIBUTAEMBIX paspemarb KOHQIUKTHI
MPETIONOKEHHH; HA OCHOBE y4eTa
OINKCaHUe HMHTEPECOB U MMO3ULHN

Pe3yJIbTaTOB STHX
pabor

BCEX €r0 YYaCTHUKOB
ILYYA.

1. ®opmupoBathb
yMEHHE POBOJIUTh




CpaBHEHHE U
KJIAaCCU(UKAIIHIO 110
3aJaHHBIM KPUTEPHUSIM;
2.®DopMupoBaTh y
yYaImxcs
MPEJICTaBICHHUE O
HOMEHKJIATYpE
HEOpraHUYeCKHUX
COEIMHEHUH.

P.YV/.

1. YMeHue yuuThIBaTh
BBIJICTICHHBIC YUUTEIEM
OpPHUCHTHUPHI ICHCTBUSI B
HOBOM y4eOHOM
MaTepuae B
COTPYTHHYECTBE C
yUHTEIEM;

2. YMeHHe MIaHupOBaTh
CBOHU JICICTBUS B
COOTBETCTBHH C
MOCTaBJICHHOMN

3amadeii 1 yCIOBUSAMH €
peanu3aium.

64.

[TonroroBka y4eOHBIX IPOEKTOB
K 3aImTe

Pa3BuBath
CIIOCOOHOCTH K
CaMOOIIEHKE Ha
OCHOBE KPHUTEPUS
YCIEITHOCTH
yueOHOMH
JIeSITEILHOCTH

K.YYA.

1.Ymenue
WCIIOJIb30BATh PEYb JJIs
PETYJISIIUHA CBOETO
JICHCTBHS;

2.AnlekBaTHO
HCTIONIE30BaTh PEYCBEIC
CpencTBa ISl pelICHHS
Pa3ITUYHBIX
KOMMYHHUKATHBHBIX
3a7a4, CTPOUTH
MOHOJIOTHYECKOE
BBICKa3bIBaHUE, BIIAJIETh
JTUAIIOTHYECKOH (hopMoi
peun

P.YV].

Ymenue
CaMOCTOSITEILHO
aJIeKBaTHO OIICHUBATh
MPaBUIBHOCTH
BBITTOJTHEHUS ICHCTBHS 1
BHOCHTH HEOOXOIUMBIC
KOPPEKTHBEI B
HCIIOJIHEHUE KaK 1O
XOJy €T0 pean3aniy,
TaK U B KOHLIE IEUCTBUS.
IL.YVYA.

YMeHue: ocylecTBIsITh




CpaBHEHHE U
KJIacCU(UKAIIHIO,
BBIOWpAst KPUTEPUU JIJIST
YKa3aHHBIX JOTHIECKUX
ornepanuii;

CTPOUTH JIOTHIECKOEC
paccyxieHne

65.

[IpomexxyTounas arrecrarus.
3anuTa NpoeKTOB

YMenue oBiaageHus
HaBBIKAMHU KOHTPOJIS
M OIICHKH CBOCH
JIeSITCIILHOCTH,
yMEHUE MPeBUIIETh
BO3MOYKHBIE
IMOCJIEICTBHS CBOUX
JNEUCTBUMN

‘YMeHue OlleHUTD
CBOM y4cOHBIC

JOCTHXKCHUSA

K.YY/.

1.Ymenue
WCTIONB30BATh PeUb UL
pEryJIsIUY CBOETO
JIEUCTBUS;

2.AekBaTHO
HCTIONIb30BaTh PEUEBhIC
CpEeICTBa JUIsl PEIICHUs
Pas3INYHBIX
KOMMYHUKaTHBHBIX
3a7a4, CTPOUTh
MOHOJIOTHYECKOE
BBICKa3bIBaHHUE, BIIAJCTh
TUATIOTHYECKOH (hopMoid
peun

P.YVYI.

YMmeHnue
CaMOCTOSATEIHHO
aJIeKBaTHO OIICHUBATh
MPaBHILHOCTh
BBITIOJIHEHHS IEHCTBUS U
BHOCHTBH HEOOXOIMBIE
KOPPEKTHBHI B
HCTIONIHEHHUE KaK I10
X0y ero peaju3aluy,
TaK U B KOHIIE JCUCTBUS.
IL.YVYA.

YMeHue: ocyIecTBIsATh
CpaBHEHHE U
KJaccu(uKaIHIo,
BBIOMpPast KPUTEPHUH JIIIS
YKa3aHHBIX JTOTHYECKHUX
onepauui;

CTPOUTH JIOTHYECKOE
paccyxaeHne

66.

TTonrotoBka k ' MA: pemienue
MPAKTUKO OPUEHTUPOBAHHBIX

3aJaHui

YMeHnue oBaieHus
HaBBIKAMHU KOHTPOJIS
M OLIEHKH CBOEH
JIEATEIILHOCTH,
YMCHUE MTPEIBUICTh
BO3MOJKHBIE
ITOCJIEICTBUS CBOUX
nercTBHI

‘VYMeHne oLleHUTh
CBOM y4ueOHbIE
JIOCTHOKEHHUS

K.YY/].
YmMmenue

CaMOCTOSITEIILHO
OpraHU30BHIBATH
yueOHOe JeiiCTBHE.
ILYVYA.

YMmenue
npeoOpa3oBEIBATh

PeakTusbl
XUMHYECKOE
00opyI0BaHUE




nHpopmanuio u3
OJIHOTO BHJIA B IPYTOM.
P.YY.

YMeHue cocTaBiATh
IJIaH peIIeHUs

POoOIIeMBbI
67. | lloaroroBka k  A: peuienue VMeHune oBIaneHus VMeHHE OLIEHUTh K.YVI. PeakTuBhI 1
IIPAKTUKO OPUEHTUPOBAHHBIX HaBBIKAMHU KOHTPOJIS CBOM yucOHbIE YmMenue XUMHYECKOE
3aJaHui Y OLICHKH CBOCH TOCTHKEHUS CaMOCTOSTEIILHO obopyoBaHue
JIeSATeIbHOCTH, OpraHU30BbIBAThH
yYMEHHE MPEBUICTh yueOHOe JelicTBHE.
BO3MO>KHBIE ILYVYA.
MOCJIE/ICTBHSI CBOUX Ymenue
JeHCTBUI npeoOpa3oBIBATH
HHPOPMALIHIO 3
OJIHOTO BUJA B APYTOM.
P.YV].
YMeHue cocTaBIsiTh
TUIaH PeIeHHs
mpoGsIeMbl
68. | O0O0OIIEeHNE, CHCTEMATH3ALMSA M | 1. 3akperuienue 1. Vmenue K.YY]. PaGoTa ¢
KOPPEKITUS 3HAHUH YYaIUXCs 32 | 3HAHUI M pacyeTHBIX OpUCHTHPOBATHCA Ha  YMeHHe TecTaMu
KypcC «9KCHepI/IMCHTaJ'IbHa$I HaBbIKOB y4-Csl. INOHMMAaHHC ITPUINH CaMOCTOSITEIIBHO (I/IHZ[I/IBPII[
XHUMHA-9», 9 Kiacc. 2. VMeHue pemarhb ycrexa B y4eOHOH OPTraHU30BHIBATH yalnbHBIE
TecToBbIN KOHTPOJIB. THITOBBIE TIPUMEPHI JIeSATEIIbHOCTH yueOHOoe 3aJaHus)
KOHTPOJIbHO# paboThI. B3aUMO/ICICTBHUE B
rpymnmne
ILYVYI.
Ywmenue:

* OCYIIECTBIIATH aHAJIH3
00BEKTOB C BEIJCICHUEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBIISITH CHHTE3
KaK COCTaBJICHUE LIEJIOr0
W3 YacTeH.

P.YVI.

YMenus:
1.0cymiecTBasATh
HWTOTOBBIN ¥ TONIArOBLIi
KOHTPOJIb 110
pe3ynbTarty;

2. AniexBaTHO
BOCIIPUHUMAThH OIICHKY
YUUTEIS;

3. Pasnuyars criocob u
pe3yJbTat AeicTBUA
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