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IMosicHuTEeIbHASA 3aIUCKA

PaGouast mporpamma « XumMusi BOKPYr Hac» (€ HCMOJb30BAHMEMOOOPYI0BAHUS LEHTPa
«Touka pocray) nasi 8—11 kiaaccoB pa3paboTaHa HAOCHOBAHUH CIICAYIOIINX
HOPMAaTHBHO-TIPABOBBIX IOKYMEHTOB:

1. ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 (pen. or 31.07.2020) «O06 obpa3oBaHuu B
Poccuiickoii denepanuun» (¢ u3M. u go1., Bery. B cuiy ¢ 01.09.2020). - URL:

http://www .consultant .ru/document/cons_doc LAW 140174 (nata oopamienus: 28 .09 .2020)

2 . Iacnopra HanmonampHOro mpoekTta «OOpa3oBanue» (yTB. mpesunuymom CoBeTa mpu
[Ipesunente PO no crpaTternueckoMy pa3BUTHIO U HAIMOHAJIBHBIM MPOEKTaM, IPOTOKOJ OT 24.
12.2018 Ne 16). — URL:

https://login .consultant .ru link ?reg=doc&base=L AW &n=319308&demo=1 (nata obparieHus:
10.03.2021)

3. TocynmapctBenHoit mporpamMmbl Poccuiickoit @enepamun  «Pa3Butne 00pa3oBaHUM
(yrBepxknena nocranoieHueM llpaBurensctBa PD ot 26 .12 .2017 Ne 1642 (pen. ot 22.02.
2021)

«O0 yTBepXIEeHUU TOCyIapCTBEHHON TporpamMmmbl Poccuiickoii @enepannu «Pa3putre
obpaszoBanmsi». - URL:http://www.consultant

.ru/document/cons doc LAW 286474/cf742885e783e08d9387d7364e34f26f87ec138f

(mata oopamenus: 10 .03 .2021)

4. TlpodeccuonanpHoro cranpapra «llemaror (memarornyeckast A€SITENbHOCTh B JIOIIKOJIbHOM,
HavaJIbHOM O0IIIeM, OCHOBHOM 00IIeM, CpeaHeM 00111eM 00pa3oBaHuu), (BOCIIUTATENb, YUUTENb))
(pen. or 16 .06 .2019 r.) (Ilpuka3z MuHucTepcTBa TpyJaa M CONMAIBHOMN 3amuThl PDOT 18 OKTAOps
2013r. Ne 5441, c ©3BMEHEHUAMH, BHECEHHBIMU ITPUKa30M MUHHUCTEPCTBA TPYy/Aa U COLBAlTUTHI PO
or 25 nekabps 2014 r. Ne 11151 m or 5 aBrycra 2016 r. Ne 422u). — URL: //
http://npodcranaaprnenarora.pd (nata oopamenus: 10 .03 .2021)

5. IIpodeccumonanpsHoro crangapta «llemaror mOMOJHUTENHHOTO OOpa3oBaHUs JE€TEH U
B3pocabix» ([Ipukaz MunucrepcrBa Tpyna u conuanbHou 3aumTel PO ot 5 mas 2018 r. Ne
298u «O0 ytBepxkaeHun mnpodeccnoHabHOTO craHgapra «llemaror JAONOTHUTENBHOTO
obpazoBanust fered u B3pocibix») URL: //https://profstandart.rosmintrud.ru/obshchiy-infor-
matsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-
standartov/index.php? ELEMENT _I1D=48583 (nata obpamenus: 10.03.2021)

6. dexepa’dbHOr0 TroOCYJapCTBEHHOTO 00pa3oBaTENbHOIO CTaHAApTa OCHOBHOIO —OOILEro
oOpa3oBanmsi (YTBep)KIEH TpUKa3oM MMUHHCTEpCTBAa O0pa3oBaHHMs W Hayku Poccuiickoit
®eneparun ot 17 nekadbps 2010 r . Ne 1897) (pen .21 .12 .2020) . - URL: https://fgos .ru (mara
obpamtenus: 10 .03 .2021)

7. @enepalpHOr0 TIOCYIAapCTBEHHOIO 00pPa30BaTEIbHOIO CTaHJIApPTa CpPEAHEro oOIIero
oOpa3oBanusi (YTBep)KIEH MpUKa3oM MUHHCTEpCTBA 00pa3oBaHus M Hayku Poccuiickoit
®denepanuu ot 17 mas 2012 r . Ne 413) (pex .11 .12 .2020) . - URL: https://fgos .ru (mata
obpamenus: 10 .03 .2021)

8. Meronuyeckux  peKOMEHJANMid MO  CO3MaHUI0 ¥ (DYHKIMOHHUPOBAHHIO B
00111€00pa30BaTEIbHBIX OPraHU3alUsAX, PACIOIOKEHHBIX B CEIbCKOM MECTHOCTH M MaJlbIX
ropojiax, HEHTPOB 00pa3oBaHUsl €CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOW HaIpaBJIEHHOCTEH
(«Touka pocta») (yTBEpXKIEHBI pacrnopsskeHueM MuHHCTepCcTBa MpocBenieHuss Poccuiickoi
®enepanuu ot 12 suBaps 2021 r. Ne P-6) . - URL: http://www

.consultant .ru/document/cons doc LAW 374694/ (nata obpamuenus: 10 .03 .2021)
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[Iporpamma kypca Ha ©0Oa3ze uentpa «Touka pocTa» oOecreuyuBaeT peau3aluio
00pa30BaTEIbHBIX IPOrPaMM €CTECTBEHHO-HAYYHOW W TEXHOJOTMYECKOW HaIpaBICHHOCTEH,
pa3pabOTaHHBIX B COOTBETCTBHM C TPEOOBAHHMSAMH 3aKOHOATEIbCTBA B chepeodpa3oBaHus U C
yuéTtoM pexoMeHaanui deaepaibHOro omepatopa yd4eOHOro npeamera
«XUMUS».

OO6pa3oBaTenbHas TporpaMMa MO3BOJISIET HHTETPUPOBATh PEaTM3yeMbI€ TIOJIXObI, CTPYKTYPY U
cofiepKaHUe IPH OpraHu3aui o0ydeHus XxumMuu B 8—11 kitaccax, BBICTpPOSGHHOM Ha 0ase J1r000ro
U3 JIOCTYIHBIX y4eOHO-MeTonndeckux kommiekcos (YMK).

HcnonszoBanue obopynoBanus «Touka poctay npu peannzanuu gannoi OI1 mo3Bossier co3aathb
YCIIOBUS:

* IS pACIIMPEHUS CO/IEPKAHUS ITKOIBHOTO XUMUYECKOr0 00pa30BaHus;

* JUIsl TOBBIIICHUSI TO3HABATEIPHON aKTUBHOCTH 00 YYAIONIUXCS B €CTECTBEHHO-HAYIHON
o0JacTy;

* Ui Pa3BUTHS JIMYHOCTU peOEHKA B Mpolecce 00y4eHUsI XUMHH, €ro ClIOCOOHOCTEH,
(hopMUPOBaHUS U YIOBJIETBOPEHUSI COLIMATLHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTENH;

* i paboThI ¢ OIapEHHBIMU MIKOJILHUKAMU, OPTraHU3AIMH UX Pa3BUTHUS B pa3IUNYHbBIX

obnacTax 00pa3oBaTeIbHON, TBOPYECKOM NEATETbHOCTH.

Jlannas mporpaMMa OO€CIIeUYHMBAECT YCBOCHHE YYAIIMMHCS BaKHEHUIIMX XWMUYECKHUX 3aKOHOB,
TEOpUN W MOHATHH; HOPMUPYET MPEACTABICHUE O POJIM XUMHH B OKPYXAIOIIEM MUPE U KU3HU
yenoBeka. [Ipu 5ToM 0CHOBHOE BHUMAaHHE yIENAeTCs CYIIHOCTH XUMUUYECKUX PEAKIIUi U METOJaM
WX OCYIIECTBIICHUS.

OpHMM W3 OCHOBHBIX MPHUHIIUIIOB MOCTPOCHUS MPOTPAMMBI SBISETCS MPUHIHUI JOCTYIHOCTH.
DKCIlepruMeHTallbHbIE JaHHBIC, MOJIYYEHHBIC YYaIIUMUCS TPH BBITOJHEHUH KOJIWYECTBEHHBIX
OTBITOB, MO3BOJIAIOT YYAIIMMCS CaMOCTOSITEIBHO JI€JIaTh BBIBOJBI, BBISIBIISITH 3aKOHOMEPHOCTH.
[Tonxompl, 3aJI0KEHHBIE B COAIEpKaHKME TIPOrpaMMBbl Kypca, CO3at0T He0OXOAUMbIE YCIOBUS JUIs
CHCTEMHOTO YCBOCHMSI YyYalUMHCS OCHOB HayKH, /g OOeCHeueHHs] pa3BUBAIOIIETO U
BOCIIMTHIBAIOIIETO BO3JEHCTBUS OOY4YEeHHs HAa JIMYHOCTh Yydarmerocs. @opmupyembie 3HaAHUS
JOJDKHBI CTaTh OCHOBOM CHCTEMBI YOSKIEHUH IMIKOJIBHUKA, IICHTPAIBHBIM SAPOM €r0 HayYHOTO
MUPOBO33pEHHUS.

Ha n3yuenne kypca «Xumus BOKpyr Hac» 1 8—11 kiaacco orBoautes | yac B Hepemo, 34
yaca B 1o/ B 8 — 9 kiaccax, 1 gac B Henemo B 10 kimacce 34 gyaca Broa u 1yac B Hegenro B 11 xmacce
34 yaca B 10O/, TpU HOPMATUBHOM MPOIOJDKUTEIILHOCTH Y4eOHOro roia 34 yueOHbIe HEleIH.

C yuérom Hen30eKHBIX OTEPh Y4eOHOTO BPEMEHH, BBI3BIBAEMBIX PA3IMUYHBIMU 00hEKTUBHBIMHU
MPUYMHAMH, a TaKKe HEOOXOIMMOCTH BBIACICHHUS JOMOJHUTEIBHOIO BPEMEHH Ha H3Yy4YCHHE
OTJE€TbHBIX BOMPOCOB Kypca XUMHUH MPOrpaMMOM IIPETYCMOTPEHO PE3EPBHOE BpEMs -_daca.
Cpok peanu3anuy NporpamMMbl — TpU y4eOHBIX roJia.

Henb u 3aga4n Kypca

* Peanu3anust oOCHOBHbBIX 00111€00pa30BaTENbHBIX IPOrpaMM M0 y4EOHBIM IIpeIMETaM
€CTECTBEHHO-HAaY4YHOI HaIllPaBJIEHHOCTHU B paMKaX BHEYPOUYHOH €A TEIbHOCTH 00Yy4aromuXCsl;
* BOBJICYEHME yYAIMXCS B IPOEKTHYIO JESTELHOCTD;

* TOBBILICHUE PO(HECCHOHATBHOI'O MACTEPCTBA MEIarOrMYeCKUX paOOTHUKOB IIEHTDA,
peanu3yoLMX OCHOBHBIE U JIONOJHUTEIbHbBIE 001€00pa30BaTEIbHbIE IPOrPAMMBI.



IInannpyemble pe3yJibTaThl 0CBOCHHS Y1eOHOI0 NpeaAMeTa « XMMHSD> € ONIMCAHHeM
YHHUBEPCATbHBIX Y4€OHBIX JeiiCTBUI, JOCTUIaeMbIX 00y4aI0LIUMHUCH
JIuunocmmuoie pezyiomameol
Ooyuarowuiica noayyum 603MOHCHOCHb 0151 (hOPMUPOBAHUA CT1€OYIOULUX
auynocmuvlx YY/I:
. olpe/eieHre MOTUBAIIMH U3yUeHUs y41eOHOr 0 MaTepraa;
* OILIEHMBaHHE YCBaUBAeMOro y4eOHOro MaTepuasia, MCX0/is U3 COLUAIbHBIX U IUYHOCTHBIX
LIEHHOCTEH;
* TIOBBILICHHE CBOET0 00Pa30BATEIBFHOTO YPOBHS M YPOBHS TOTOBHOCTH K N3YYEHHIO OCHOBHBIX
UCTOPUYECKUX COOBITUH, CBA3aHHBIX C Pa3BUTHEM XHUMHH U OOLIECTBA;
* 3HaHWE NIPaBUJI IOBE/IEHUS B UPE3BbIUANHBIX CUTYalUsX;
* OLIEHMBaHUE COLMAIbHON 3HAUUMOCTH ITpoeccuil, CBSI3aHHBIX C XUMUEH;
* BIAJIEHUE ITpaBUJIaMU O€30M1acCHOr0 0OpaIeHNs ¢ XUMUYECKUMHU BELLIECTBAMH U
00opyioBaHUEM, MTPOSBIICHUE IKOJIOTUYECKON KYJIbTYPHI.

Memanpeomemmnwie pe3yiomamot

Pezyniamugnvie

Obyuarowuticss ROIY4UmM 803MOHCHOCMb 0151 POPMUPOBAHUS CledVIouuUX pelyaamusnulx YV/I:

* [eNenoyiaraHye, BKJII0Yasi TOCTAHOBKY HOBBIX LieJiel, mpeoOpa3oBaHue MPaKTHUECKON 3a1auu
B II03HABATEJIbHYIO, CAMOCTOSTEIbHBIM aHAJIU3 YCJIOBUN JOCTUXKEHHUS 1€ Ha OCHOBE yuéra
BBIJICJICHHBIX YYUTEIEM OPUEHTHUPOB JICHCTBHS B HOBOM Y4€OHOM MaTepualie;

* IJJAHUPOBAHME MYTHU JOCTUKEHUS 1IEJIeH;

* YCTaHOBJICHHUE IE€JIEBBIX TPHOPUTETOB, BHIJICIICHUE aJIbTEPHATUBHBIX CIOCOOOB JTIOCTHKEHUS
1enu U BIOOp Hanbosee 3 PeKTHBHOrO Crocooa;

*  YMEHHUE CaMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIISITh UM;

* yMEHHE IPUHUMATh PEUICHHS B TPOOIEMHON CUTYallUU;

* IIOCTaHOBKa yueOHBIX 3aJ1ay, COCTaBJIEHUE TUIaHA U MTOCIEA0BaTEIbHOCTU JEeUCTBUI;

* opraHu3zaius pabouero Mecra Mpy BHIIOJHEHUH XUMUYECKOT 0 SKCIIEpUMEHTA;

* TPOTHO3UPOBAHHE pPE3YIbTATOB OOYYCHHS, OIEHWBAHHE YCBOCHHOTO Marepuala, OIIeHKa
KadyecTBa M YPOBHsS TOJNYYEHHBIX 3HAHWUW, KOpPPEKIUs TjaHa W crmocoba JCUCTBUS TpH
HEO0OXOMMOCTH.

Ilo3nasamenvhoie

Obyuarowuticss nOIY4UmM 803MOHCHOCMb 051 POPMUPOBAHUS CedVIouuXx no3Hasamenvhvix YV/I:
* TIOHMCK U BBIJI€JICHUE HH(OPMAIIHH;

* aHaIM3 YCIOBUH M TpeOOBaHUM 3a7auu, BHIOOp, COMOCTaBIeHHE M OOOCHOBaHHE CIOCO0a
pelIeHus 3a1auu;

* BbIOOp Hambosee YPPEKTUBHBIX CIOCOOOB PELICHUS 33/1a4d B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBUH;

* BBIIBIKEHUE U 000CHOBAaHUE TUIIOTE3BI, BEIOOD criocoba e€ MpoBepKy;

* CaMOCTOSITENIFHOE CO3[JaHUE allTOPUTMA JIEATEIbHOCTH MPU PEIIEHUHU IPOoOIeM TBOPUYECKOTrO U
IOMCKOBOI'O XapaKkTepa;

* yMEHUs XapaKTepu30BaTh BEUIECTBA 10 COCTABY, CTPOCHUIO U CBOWCTBAM;

* ONWCHIBAHUE CBOMCTB: TBEPABIX, KHUAKHX, Ta3000pa3HbIX BEIIECTB, BBIIEICHUE UX
CYLLIECTBEHHBIX MPU3HAKOB;

* u300paskeHre coCTaBa MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (HOPMYI M CYIIHOCTU
XUMHUYECKUX PEAKIUI C TOMOIIBI0O XUMUUYECKUX YPaBHEHUM;

* T[poBeAeHHUE HAOJIIOIEHHM, ONKMCAaHUE MPU3HAKOB U YCIOBUN TEUCHHUS XMMUYECKUX PEAKIUH,
BBITIOJIHCHUE XWMHUYECKOTO OJKCIIEPUMEHTA, BBIBOJBI HAa OCHOBE aHaln3a HAOJIIOJCHUN 3a
OKCIEPUMEHTOM, pelIeHHWe 3a/ad, MONy4YeHHE XHUMHUYEeCKOH WHGOpMAlUd U3 Pa3IuYHBIX
HCTOYHUKOB;

* YMEHHUE OPraHU30BbIBATH HUCCIENOBAHUE C LIEBIO IPOBEPKU TUIIOTES;

* yMEHHE JIeJlaTh YMO3aKIoYeHus (MHIYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

* yMEHHE OOBEKTUBHO OICHHBATh WH(OPMAIIMIO O BEIIECTBAX U XUMHUYECKUX IMPOIleccax,
KPUTHYECKH OTHOCUTHCS K ICEBAOHAYYHOU UH(POPMALIHH.




Kommynuxamusnoie

Obyuarowuticst ROIYYUM 803MOACHOCTS OJisL hOPMUPOBAHUSL CAOVIOUUX KOMMYHUKAMUBHBIX
YVi:

* [IOJJHO€ M TOYHOE BBIPAKEHHE CBOUX MBICIEH B COOTBETCTBUHU C 3aJjayaMM U YCJIOBUSMU
KOMMYHUKAaIUU;

* aJIeKBaTHOE HCIIOJIb30BAaHHUE PEUYEBBIX CPEICTB JJI y4acTHsl B JAMCKYCCHU M apryMeHTaluu
CBOEHl MO3MIMH, YMEHHE TIPEACTaBIATh KOHKPETHOE COAEp)KaHHEe C COOOLICHHEM €ro B
MUCBMEHHONW M yCTHOH (opme, ompeneneHre crmocoOOB B3aWMONEHCTBHUS, COTPYIHUYECTBO B
MoKMCKe U coope nHpopmaruu;

* ompeneneHue Croco00B B3aUMOJIEHCTBUS, COTPYIHUYECTBO B TIOMCKE U cOope MHpopMaIu,
ydacTHE€ B JHaJlore, IUIAHMPOBAHHE OOIIMX CHOCOOOB padoOThl, MPOSIBICHHUE YBa)XKUTEIbHOTO
OTHOILEHUS K APYTUM ydalIuMcs;

* ONWCAaHUE COJAEpPXKAHMS BBINOJIHAEMBIX JEHCTBUI C LIENbI0O OPUEHTHUPOBKH B INPEAMETHO-
IPAKTUYECKOM eI TEIIbHOCTH;

* yMEHHUs YYWUTHIBATh pa3Hbl€ MHEHHUS M CTPEMUTHCS K KOOPAUHALMU Pa3IUYHBIX MO3HULIMUI B
COTPYAHUUYECTBE;

* (dopMynupoBaTh COOCTBEHHOE MHEHUE U TTO3UIINIO, ApTYMEHTUPOBATh U KOOPAMHHUPOBATH €€ C
MO3ULMUAMH MAapTHEPOB B COTPYJHUYECTBE IPU BHIPAOOTKE OOIIEro peIIeHUs B COBMECTHOM
NEeSITEIbHOCTH;

* OCYIIECTBISATH B3aUMHBIA KOHTPOJb M OKa3blBaThb B COTPYAHHYECTBE HEOOXOAUMYIO
B3aUMOIIOMOI1Ib;

* IUIAHHUPOBaTh o0OLIMEe Crnoco0bl paboOThl; OCYLIECTBIATh KOHTPOJb, KOPPEKLHIO, OLEHKY
NEHCTBUI apTHEPA, yMETh YOCIKIATh;

* HCMOJb30BaTh aJICKBaTHBIE S3BIKOBBIE CPEACTBA ISl OTOOpaKEHUSI CBOUX UYBCTB, MBICIEH,
MOTHBOB M TMOTpeOHOCTEH; oToOpakatb B peun (onucaHue, OOBSICHEHHE) COJACpKaHUE
COBEpIIAEMbIX JCHCTBUH, Kak B (popMe IPOMKOM COIMAIM3UPOBAHHOW peud, TaKk U B Qopme
BHYTPEHHEN peuu;

* pa3BUBAaTh KOMMYHUKATHBHYIO KOMIIETEHIIHIO, UCIIONb3Yys CpPEICTBA YCTHOW M MHCbMEHHOMN
KOMMYHMKAIlMM TpH paboTe C TeKCTaMHU Yy4yeOHMKAa U JONOJHUTEIBbHOW JHUTEepaTypoi,
CIIPaBOYHBIMHM TaOJUIIAMH, TPOSBIATE TOTOBHOCTh K YBAXKCHHUIO HHOM TOYKH 3pEHUS NPH
00CYXJIEHHH pe3yJIbTATOB BHIIIOJHEHHOH paboTHI.

IlIpeomemmnuvie pe3yromamot

Obyuarowutica Hayyumcs:

* PUMEHSTH OCHOBHBIE METO/IbI TO3HAHUS: HAOIII0IEHU e, U3BMEPEHUE, IKCIIEPUMEHT;

* ONHUCHIBaTh CBOMCTBA TBEPHBIX, )KUJIKUX, TA3000pa3HbBIX BEIIECTB, BHIACISS UX CYIIECTBEHHbBIE
MIPU3HAKY;

* pacKpbIBaTh CMBICII 32aKOHA COXPaHEHHUsI MaCcChl BEIIECTB, aTOMHO-MOJIEKYJIIPHONU TEOPUH;

* pa3nu4aTh XMMHUYECKUE U (PU3MUECcKHe SBJICHHS, HA3bIBATh MPU3HAKHI U YCIOBHS MIPOTEKAHUS
XUMHUYECKUX PEaAKIUH;

* co0moaate mpaBuiia 0e30nacHoi pabOTHI P MPOBEIEHUH OIBITOB;

* TOJB30BATHCS JJAOOPATOPHBIM 000PYIOBAaHUEM U TTOCY10M;

* TONy4YaTh, COOUPATh ra3000pa3HbIE BEIIECTBA M PACIIO3HABATD UX;

*  XapaKTepu30BaTh (PU3MYECKHE M XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COEIMHEHU, TPOBOJUTH OMBITHI, MOATBEPKIAOIINE XUMHUYECKHE CBOMCTBA U3YUYEHHBIX KJaCCOB
HEOPraHWYECKUX BEILECTB;

* pacKpblBaTh CMBICI TOHATHUS «PACTBOP», BBIYUCIATH MACCOBYIO JOJIO PacTBOPEHHOTO
BEILIECTBA B PAacTBOPE, TOTOBUTH PACTBOPBI C OMPENEIEHHOW MACCOBOW J10J€d pacTBOPEHHOr O
BEIECTBA;

* XapaKTepHU30BaTh 3aBUCHMOCTh (PU3MUECKUX CBOMCTB BEMIECTB OT THIA KPHUCTAIUTMYECKOM



PEMIETKH, ONIPEAEATh BUJI XUMUYECKOM CBSI3U B HEOPTraHUYECKUX COCIUHCHHUSIX;

* pacKpbIBaTh OCHOBHBIC TMOJIOKECHHS TEOPUU DIEKTPOJUTHYECKON TUCCOIMAINH, COCTABIAThH
YPaBHEHHUS JJICKTPOJIMTHUYECKON AMCCOLMALIMU KUCIOT, IIET0YEH, COJed W pEeaKuuil MOHHOIO
ooMeHa;

* PacKpbIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH, OMPEAEISATh OKUCIUTEIh
1 BOCCTAaHOBUTEJb, COCTABJIATh YPABHEHUS OKHCIMTENbHO-BOCCTAHOBUTENIBHBIX PEaKIINiA;

* Ha3bIBaTh (PAKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUYECKON PEaKIIHH;

*  XapaKTepHU30BaTh B3aUMOCBS3b MEXK]Y COCTABOM, CTPOEHHUEM M CBOMCTBAMU HEMETAJUIOB U
METaJIJIOB;

* TPOBOJIUTH OIBITHI [0 MOJYYECHUIO U U3YUEHUIO XUMUYECKHUX CBONCTB PAa3IMYHBIX BEIIECTB;

* TIPaMOTHO OOpaIlaThCs ¢ BEIECTBAMHU B ITOBCEIHEBHOM KU3HU.

Obyuarowuticss nOIY4Um 803MOHCHOCMb HAYUUNBCAL:

* BBIJBUTATh U MPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3bl O XUMHUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTU BCTyNaTh B XMMHUUYECKHE PEAKIIHH, O XapaKTepe
Y IIPOAYKTAaX pa3JIMYHbIX XMMUYECKUX PEAKIUN;

*  XapaKTepHU30BaTh BEILIECTBA IO COCTaBY, CTPOEHUIO M CBOMCTBAM, YCTaHABIUBATH MPUUUHHO-
CIIEICTBEHHBIE CBSA3U MEXIY JaHHBIMHU XapaKTEPUCTUKAMU BEIIECTBA;

* COCTaBJISATh MOJIEKYJSIDHbIE U IIOJIHbIE HOHHBIE YPAaBHEHMS MO COKpPAUIEHHBIM HOHHBIM
YpaBHEHHSIM;

* TPOTHO3UPOBATH CIIOCOOHOCTD BEIIECTBA MPOSIBIATh OKHUCIUTEIbHBIE WM BOCCTAHOBUTEIILHBIC
CBOMCTBA C yUETOM CTENEHEW OKUCIEHHUS 3JIEMEHTOB, BXOJAIINUX B €rOCOCTAB;

* BBIJBUTATH U MMPOBEPSATH IKCIEPUMEHTAIBHO TUIIOTE3HI O pe3yIbTaTaX BO3ECHCTBUS PA3IHIHBIX
(hakTOpPOB Ha U3MEHEHUE CKOPOCTH XMMHYECKON PEeaKIuu;

* HWCIOJB30BaTh TNPUOOPETEHHBIC 3HAHUS JUIA JKOJOTHYECKH TpPaMOTHOTO TIOBEACHUS B
OKpYyXarollle cpene;

* HCIOJB30BATh NPUOOPETEHHBIC KIIOYEBBIC KOMIIETEHIIMU IPU BBHINOJHEHUH MPOEKTOB U
pelIeHrN y4eOHO-HUCCeIOBATEIbCKIX 3a/1ad MO W3YYEHHUIO CBOWCTB, CIIOCOOOB IMOJMYyYCHHS H
pacrno3HaBaHUs BELIECTB;

* 00BEKTHBHO OIICHUBATh WH()OPMAIIHIO O BEIIECTBAX H XMMHYECKHX MPOIIECcCaXx;

* O0CO3HaBaTh 3HAYCHHE TEOPETHUYECKUX 3HAHWUU MO XUMHH JIJIsI TPAKTUYECKON JIESITENbHOCTH
YEJIOBEKA;

* CO37aBaTh MOJIETTM W CXEMBI JUIA PEIICHUs y4eOHBIX M TO3HABATEJIbHBIX 3a7a4; MOHUMAaTh
HEOOXOIMMOCTh COOTIOASHHSI TIPEITUCAaHUH, TPEIIaraeMbIX B HHCTPYKIUSAX 110 HCIIOIb30BAHUIO
JIEKapCTB, CPEICTB OBITOBOM XUMHH H JIP.



KajnenaapHo - TeMaTH4YecKoOe IJIAHUPOBaHue MaTepuaJa B 8-9 kiaccax

Ne| Tema Copepxanune IleneBasi ycTaHOBKA K-Bo IInanupyembie Hcnonb3oBanne Jarta

n ypoka yac pe3yabTaThl o0opyaoBaHus

/ ILUIaH daxr

II

1| Meronsl IIpakTHyeckas padora 3HAKOMCTBO C 1 VYMmeHne HaTtunk
MIO3HaHUS B Ne 1 OCHOBHBIMU M10JIb30BATHCS TEMIIEPATypPhI
XUMHUH. «H3yueHunectpoeHus METOAaMUHAaYKH HarpeBaTelIbHbIMU (TepmornapHbIit
DKcIepUMEHTallbH IJIAMEHN npubopamu ),CIPTOBKA
BIEOCHOBBI XUMHH

2 | Mertonb! JlabopaTopHBbIii ONIBIT 3HAKOMCTBO C 1 Onpenenats JaTtuuk
[TO3HAHUSI B Nel OCHOBHBIMU BO3MOXHOCTb TeMIepaTypbl
XUMUH. «/lo xakoi METOJIaMH HAYKH NPOBEJICHUS peakUuii U | (TepMonapHbIi
DKcIepUMEeHTalbH TEeMIIEpaTypPbIMOKHO HPOIECCOB, TPEOYIOIIUX | ),CIUPTOBKA
bIEOCHOBBI XUMUU HarpeTb BEIIECTBO?» HarpeBaHus

3 | Meroasl no3HaHus B JlabopaTopHblii [ate npeacrasnenue o 1 YMeHue BEIOUpaTh Jatuuk
XUMHUH. ONBIT TOYHOCTHU U3MEPEHUM puOOpHI 11 TEMIIEPATYpPBI

OKcIepuMEeHTaIbH Ne 2 U(PPOBBIX JTATIYNKOB U MIPOBE/ICHUS IJIATUHOBBIH,
bICOCHOBLI XHMHH «V3MepeHre TeMIepaTypbl | aHaJOrOBBIX IIPHUOOPOB H3MEpeHHH, TEPMOMETD,
KHMIIEHUS BOJIBI C TOMOIIBIO Tpebyrommx SIEeKTpUYecKas
JaTYMKa TEMIEpaTypbl TOMHOCTH | TUTUTKA
1 TEPMOMETpa» TTOKa3aHHIH.

4 | Meroasl 103HaHUS B JlabopatopH CdopmupoBaTth 1 3HaTh Jatuuk
XUMHUH. bIil ONIBIT IIPECTaBICHUE O IIPOLIECCHI, TEMIIEpaTyphbl
DKcrnepuMeHTallbH Ne 3 TeMIepaType MIpOTEKaroLue Ipu (TepmormapHsI
BIEOCHOBBI «Omnpenenenue IUIaBJICHMS, IIJIaBJICHUU BELIECTB i)

XUMHUHU TEeMIIepaTyphl 00paTUMOCTH n nux

IIJ1aBJICHUSA U
KpUCTAJJIN3allNN




TJIABJICHUSA U KPUCTAJUIM3All
Hnu METajljia»

IlepBoHauanbHbIE JlabopaTopH DKCIepuMEHTaIbHOE YMmeTh Hatuuk
XUMHUYECKHUE IIOHATHS. blil ONIBIT omnpeeneHue AU CTUILIN - OTJINYaTh 3JIEKTPO-
YucTele BellecTBa 1 Ne 4 POBaHHON U BOAOMPOBO- BOJONPO- MIPOBOJHOCTH,
cMecu
«Onpenenenu JTHOU BOJBI BOJIHYIO BOZY u(poBOI MHU-
€ BOJIOIIPO- oT KPOCKOII
BOJIHOU U THACTUIUIAPO-
JUCTUIIMPOBA BaHHOI, 3HATB,
H- HOHI BOIBD Mo4YeMy IJIs
MIPOBEICHUS
SKCIEPUMEHTO
B UCIOJIb3YIOT
JTUCTUIUIMPOBA
H-
HYIO BOJLY
IlepBoHavabHbIE JdemoncTpan N3yyeHne XuMHYECKHX SIB- YmMmets Jatunk
XAUMHYECKUE TOHSATUA. HOHHBIH JKC- JICHUH OTJIMYaTh TemIiepa-
DusnyecKue u nepumMeHT Ne ¢busnueckue TYpBI
XUMHUYECKHUE SIBIICHUS 1 «Brigencaue MIPOLIECCHI OT IUTAaTHHOBBIN
H TIOTJIOIICHHE XHUMHYECKUX
Teria- pe-akuun
MPU3HAK
XUMHYECKOU
peakium»
IIepBoHavasbHbIE JdemoHcTpan N3yuenue sBneHuii npu 3HaTh, 4YTO IIPU [Tpubop nist
XUMUYECKHE MOHS- TSI . | HOHHBIH JKC- Pa3JIOAKEHUH CIIOKHBIX Be- MPOTEKAHUH OIIBITOB C
[IpocThie U clOXKHBIE nepuMeHT Ne ILIECTB peakiui ANEKTPUYECKHU
BEIIECTBA 2. MOJIEKYJIbI M TOKOM
«Paznoxenne BEILIECCTB
BOJBI paspylarTcs,
3IEKTPUY ECKU a aTOMEI CO-
M TOKOM XpaHSIIOTCA

(nn1a BemecTB
c
MOJICKYJISIPHBI




M CTPOCHHEM)

8 | [lepBonavanbHbIE JleMoHCTpAaIl HOHHBIH DKCrepuMEeHTaIbHO 3Hath hopmymupoBky | Bechr
XMUMHUUECKUE MTOHS- IKc-nepuMeHT Ne3 «3aKoH | € 10Ka3aTelbCTBO 3aKOHA U YMETh JJIEKTPOH-
THS .3aKOH coXpa- CO-XpaHEHUs MaccChl NEUCTBUA 3aKOHA IIPUMEHSATH €rOHA HBIE
HEHUs Macchl B-B BEILECTB) MpaKTHUKE, PU
pELIEHNH pacyETHBIX
3a/1a4
9 | Kimaccel Heopranu- JleMOHCTPANMOHHBIH IKC- | DKCIEPUMEHTAIBHO 3HaTh 00BEMHYIO [Ipubop nis
YECKUX COEIMHEHUM. nepumeHT Ned «Omnpene- OIIPENEIUTh COACPIKAHNE JIOJIF0 COCTaBHBIX OIIpEJENIEHUsCO-
Cocras Bo3nyxa. JIEHHE COCTaBa KHCJI0pOJa B BO3JyX€ qacTen CTaBa BO3/lyXa
BO3YyXa» BO3/yXa
10 | PactBOpHI JlabopaTopHbIii ONIBIT Uccnenosatp Nmets npencraBnenue | JlaTumk
Ne 5 3aBUCUMOCTb 0 pa3 HOU TEeMIIepaTypbl
«M3yueHne 3aBUCUMOCTH pPacTBOPUMOCTH OT TEMIIE- 3aBUCUMOCTH MJIATHHOBBIN
pPacTBOPUMOCTH BEILIECTBA paTypsl pacTBOpPH MOCTH
OTTEMIIEPATYPbI BEIIECTB OT
» TEMIEPATypPhl
11 | PactBOpBI JlabopaTopHBbIii ONIBIT IToka3aTh 3aBUCUMOCTB YMeTp ncnosb30BaTh [Mudposoit
Ne 6 pacTBOPUMOCTH OT 1M(POBOM MUKPOCKON | MUKPOCKOII
«Habumonenunesa poctom TeMIIepaTypbl JUIs U3y4eHUs POPMBI
KPHUCTAJJIOB) KpPHUCTAJIIIOB
12 | PactBOpBI JlabopaTopHBbIii ONIBIT CdhopmupoBaTh HOHITUS Nwmets npencrasinenue | Jlatyuk
Ne 7 «pa30aBJIEHHBIN PacTBODPY, 0 pa3 TEMIIEPAYPbI
«HACBILICHHBIA PacTBOP», IIJIATUHOBBIN




«IlepechllieHHBIN paCTBOP» | «IEPECHIIICHHBIN JMYHON HACHIIEHHOCTU
pacTBop» pacTBopa
pacTBOpsiEMbIM
BEII[ECTBOM
13 | Knmaccer HeopraHu- IIpakTnuyeckas padora CdopmupoBaTh mpeacraB- YwMmets onpenensats pH | Jatunk pH
YECKHX COEJIMHEHUM. Ne 4 nenue o pH cpean! kak xa- pacTBOpPOB
OcHoBanus «Omnpenenenue pH pacTBo- | paKTepUCTUKH KHUCIOTHO-
POB KHCJIOT UILETI0Y eI CTH pacTBOpa
14 | Knaccel HeopraHu- JlaGopaTopHBIii ONBIT CdopmupoBath [IpumensTh Hatuuk pH
YECKUX COCTMHEHUN. Ne 9 MPEICTABICHUE O YMEHHS 110 OIpe
OcHoBaHus «Omnpenenenune pH pas- mkaine pH nenenuro pH B
JIUYHBIX CPE» MPaKTUYECKOU
JIeSITeIbHOCTH
15 | CaoiicTBa JlabopaTopHBbIii ONIBIT Hcnonb3oBaTh YMmeTs onpenensiTh Jatuuk pH
Heopra- Nell MOJTYYCHHBIC 3HAHUS JIJIsS KHCIIOT-
HUYECKUX COCIH- «Omnpenenenue OTIpEIICIICHHS HOCTb [10YB

HEHUN

KHCIOTHOCTH IIOYBBI»

KHCIOTHOCTH paCTBOPOB




KagenmapHo - TeMaTH4YecKoe IJIAaHUPOBaHUue yueOHoro matepuanaa B 10-11 kaacce

Ne | Tema Coaep:xxanue LeneBasi ycraHoBKa K- Ilnanupyembie pe3yJibTAThI HUcnoan3oBanue Hara
ypoka BO 000pyA0BaHUA miaH | gakr
n/ yac
1
1 | Teopus JlemoncTpaunonuslii onsiT | IlokazaTe, 4To 1 3HaTh, 4YTO PaCTBOPEHUE — Jlatunk Temnepa-
AIEKTPO- Ne 1 «TennmoBoii a3 dext pacTBOPEHHUE BEIIECTB (hU3UKO-XUMHUUYECKHH TPOoIece TYpbI MIATUHOBBIH
JIUTUYECKOMN pacTBOPEHUS BELIECTB B MMEET PAJ MPU3HAKOB
JUCCOLMALIMN | BOAE» XUMHYECKOU peaKuu
2 | Teopus IIpakTuyeckas padora Ne 1 | Beenenue nouatuii 1 YMeTh 9KCIEPUMEHTAIBHO Jlat4uk nexrpo-
3JEKTPO- «DNEKTPOTUTH U HEHITEK- «QIEKTPOJIUTY U ONPEIENATh JNEKTPOIUTHI U MIPOBOJHOCTH
JIUTUYECKOM TPOJIUTHD) CHEDJIEKTPOJIUT HE3JICKTPOJIUTHI
AUCCOLMALUI
3 | Teopus Jlaopatopnsrii onbiT Ne 1 | ChopmupoBath 1 3HaTh, KAKOE BIUSHUE OKA3bIBaeT | JaTumk snmekTpo-
3NEKTpPO- «BnusgHue pacTBOPUTENA HA | MPEACTAB JECHUE O BO/Ia HA IUCCOLMALIMIO BEIECTBA IIPOBOJHOCTHU
JUTHYECKOU JUCCOLIMALTIION BIMSHUM PacTBO-
AUCCOLUALIUU puTeNs Ha
JIUCCOLALTUIO
3JIEKTPOJIUTA
Teopus JlaGopaTopHblii onbIT Ne 2 | DKCIEPUMEHTaIbHO YMeTb onpesienaTh CUIbHbIE 1 Jlatumk snexrpo-
AIEKTPO- «CunbHble 1 CTa0bIe HITeK- BBECTH MOHSITHE crabbie SJEKTPOTHTHI C MMO- MPOBOJHOCTH
JTUTUYECKON TPOJIUTHD) «CITa0BII ATEKTPOITUT» MONIBIO TaTYHUKA
JUCCOLMALIAN. 3IEKTPONPOBOIHOCTH
CuiibHBIC 1
crnalbie
ANEKTPOIUTHI
4 | Teopus JlabopaTtopnbiii onbiT Ne 3 | ChopmupoBaTh 1 3HaTh 3aBUCUMOCTb 3NEKTPO- JlaTuuk snextpo-
AIEKTPO- «3aBUCHMOCTD HIEKTPO- IPEACTABICHUE O IPOBOJHOCTH PACTBOPOB OT MPOBOJHOCTH
JIMTUYECKOMN IPOBOAHOCTH PAaCTBOPOB 3aBHCHMOCTH KOHILIEHTPAI[MX HOHOB
AUCCOLMALUI CUJIBHBIX 3JIEKTPOIUTOB OT 3JIEKTPONPOBOTHOCTH

KOHICHTpAaUU HOHOB»

pPacTBOPOB OT
KOHIIGHTPAIL[{l HOHOB




Teopus IpakTuyeckas padora Ne 2 | 3akpenuTsb YMETh OKCIIEPUMEHTAILHO JlaTuuk 31€KTpo-
JEKTPO- «Onpenenenue IIPECTABIICHUE O OIPE/EIATh KOHLEHTPALMIO COJI B | IIPOBOJHOCTH
JIMTUYECKOMN KOHLEHTPALUHU COJIU 110 3aBUCUMOCTH JIEKTPO- pacTBOpe ¢ MOMOIUIBIO JaTYHKA
AUCCOLUALNT 3IIEKTPONIPOBOJHOCTH IPOBOJHOCTHU AJEKTPOIPOBOIHOCTH
pacTBopa» pacTBOPOB OT
KOHIIEHTPALMKX HOHOB
Teopus JladopaTopHbiii onbiT Ne 4 | MccnenoBath [IpuMeHATH 3HAHUS O PEAKIHUH Jlatuuk snexrpo-
JJIEKTPO- «B3anmopeiicTeue 0COOEHHOCTH HEHTPANTU3ALUN B MHBIX YCIOBHAX | MPOBOJHOCTH,
JIUTUYECKOU THApOKCUa 0apys ¢ CEpHOH | TMPOTEKaHWs PeaKkLuu no3atop o0bEMa
JMCCOIMAIIMH. KHCIIOTOMN Y HEUTpaIu3aluu JKHJKOCTH, 010-
Peakun peTka
HOHHOI'O
obmeHa
Teopus JlabopaTopubiii onbiT Ne 5 | DkcriepuMeHTaIbHO 3HaThb, 4TO BCE pacTBOpUMBIE B Boje | JlaTumk 31ekTpo-
JNEKTPO- «O0pa3zoBanue coieit am- nokaszath 00pa3oBaHue COJIU SABJIAIOTCS CUJIBHBIMU IPOBOJHOCTHU
JIMTUYECKOMN MOHUS» VIOHOB TIpU peaKkLuu JNEKTPOIUTAMHU
JAUCCOLIMALUN aMMMAKa C KUCIOTaMU
XuMHyeckue JlaGopaTopuslii onbIT Ne 6 | M3yueHue Nwmets npencrasienue o Te- mioBoM | Jlatumk Temmnepa-
peakuuun OBP «M3ydenne peakuuu B3au- OKHUCIIMTENIHO- s dexTe OKUCIH- TeIbHO- TYpbI MIATUHOBBIH
Mo/eiicTBHSA CyIb(puTa BOCCTaHOBUTEJIbHBIX BOCCTAHOBUTEJIbHBIX PEAKIHil
HATPHA C IIEPOKCUIOM IIPOLIECCOB,
BOZOPOJa» MPOTEKAKOLINX C
BBIJICTICHUEM YHEPTUH
XUMHUUECKUE JlaGopaTopuslii onbiT Ne 7 | JIokasatk, 4TO B Wwmets mpencrasineHus o Haruux pH
peaxuun OBP «MA3menenue pH B xo0z1€ npouecce MpOTeKaHus pa3IUYHBIX TPOAYKTAX
OKHCIHTENbHO-BOCCTAHO- OBP B0O3MOXkHO OKHUCJIMTEIIBHO-
BUTENBHBIX PEAKLUID 00pa30BaHKe KUCIOTHI BOCCTAHOBUTEJIBHBIX PEAKLIUH
WM LEJI0YU
Xumu4eckne Jadoparopuslii onbiT Ne 8 | KonamuecTBeHHO 3HaTh, YTO METAJLIBI ABIAIOTCS JlaT4uk Hampsxe-
peakuuun OBP «CpaBHHTe/IbHASL XapaKTe- | 0XapaKTepPU30BaTh BOCCTAHOBUTEISAMHU C Pa3HOi HUS
PHUCTHKA BOCCTAHOBUTEIbHOH | BOCCTAHOBHTEIbHYO BOCCTaHOBUTEJILHOU
CIIOCOOHOCTH METAJLIIOBY CIIOCOOHOCTh MeTall- CIIOCOOHOCTBIO

JIOB




9 | Xumunueckue JleMOHCTpalInOHH bIE N3y4nTh 3aBUCUMOCTD 3HaTh 3aBUCUMOCTh CKOPOCTHU [Tpubop mis wi-
peaKLuu. onbIThl Ne 2 «M3yueHue CKOPOCTH PEaKIUH OT peaKuuu OT Pa3IuYHBIX (AKTOPOB — | JIIOCTPALMH 3aBU-
CkopocThb BIIMSAHUS Pa3THUHBIX pa3IUYHBIX HaKTOPOB TEMIIEPaTypPbl, KOH [IEHTPALUH CUMOCTH CKOPOCTHU
XUMHYECKOH (axTopoB Ha CKOPOCTH pearupyroumx BelecTs, XUMUYECKOMN
peakiuu peakium» KaTanu3aTopa, Mpupo/ibl BEIIECTB, peakIuu OT ycio-

IJIOIIAIA CONIPUKOCHOBEHHUS BHI
BEILIECTB
1 | HemeramisL JIeMOHCTPAIIHOHHBIH OMBIT | DKCIEPUMEHTAIbBHOE 3HaTh pU3MUECKUE U XUMUIECKIE Anmapat nmis
0 | Tano- renst Ne 3 «3yuenune mydeHne Gpu3ndecknx CBOMCTBA raJIOTEHOB. IIPOBEACHUS XU~
(GU3MUECKUX U XMMUYECKUX | U XUMHYECKUX CBOMCTB VMeThb 3amichiBaTh YPaBHEHUS MHYECKHX TPO-
CBOICTB XJIOpa» XJjopa peaxkuuii raloreHoB ¢ METalIaMH, nieccoB (AITXP)
HEMETaJUIaMH, UX Pa3InIHYIO
OKUCIHUTENbHYIO CIOCOOHOCTD
1 | Tanoreunsr IpakTuyeckas padora Ne 3 | Onpenenuts VMeTh MpUMEHATH HOHOCE- JlaTuuk xmopun-
1 «OmnpenenenHue cofepkanus | cojepkaHue XIOpuji- JIEKTUBHbIE TaTYMKU HMOHOB
XJIOPUJ-UOHOB B NMUTHEBOM | MOHOB B MCCIIELYEMBIX
BOZIE» pacTBopax
1 | Ceposomopon, JleMoHCTpaUMOHHBIH onbIT: | W3ydnTh MabopaTopHbIe 3HaTh 1abOpaTOPHBIE CIOCOOBI Anmapat ais
2 | cynbuasl «[lonydyenne cepoBogopoaa | CIOCOOBI MOTYUCHUS MOJYYEHHS CEPOBOJIOPOAA, €TO POBEICHUS XU-
Y U3YYEHUE €ro CBOWCTB». | CEpO- BOJOPOAA, €O bu3nueckre 1 XUMUIECKUE MUYECKUX
JlaGopaTopHBIi OIBIT: CBOMCTBA M CBOMCTBA CBOMCTBA. YMETh NPOBOAUTH peakuuii (AIIXP),
«CuHte3 cepoBoa0poa. CynbhHUI0B KaueCTBEHHbIE PEAKIIUU Ha npuodop st
KauecTBeHHbIE peakuuu Ha CEpPOBOJIOPOJ U COJIU NOJYYEHHS Ta30B
CEpOBOJIOPO/I U CYIb(PUIBI» CEpOBOJOPOAHOM KUCIIOTHI, WJIM anmnapar
COCTaBJIATh COOTBETCTBYIOLINE Kunna
YPAaBHEHUS XMMUUECKHUX PEAKLH

1 | Hemeramnmsl. JleMOHCTpPaUHOHHBIA ONBIT | M3y4nTh cBOICTBA 3Hath hU3MUECKHEe U XUMUYECKUE Annapat nis

3 | Oxcumsl cepsl. Ne 4«U3yuenune cBoiiCcTB CEpHUCTOTO ra3a CBOICTBA CEPHUCTOTO ra3a. YMeTb | IPOBEACHUS XU-
CepHucras CEpPHUCTOTO ra3a U CEpHU 3aMICHIBATh YPABHEHHS PEAKIHI MHYECKUX
KHUCJIOTa CTOM KUCIOTBI» rasa ¢ BOJ0ii, CO IIeI049aMu peaxuuii (ATIXP)




1 | HemeramisL JlaGopaTopHblii onbIT Ne 9 | DKCIIEpUMEHTAIBHO 3HaTh, YTO PacTBOp aMMHaKa B JlaTuuk 3meKTpo-
4 | AmMuax «OCHOBHBIE CBOHCTBA aM- JI0Ka3aTh BOJIC — CNA0BIN 3JIEKTPONUT. YMETh | MPOBOJTHOCTH
MHAKa NPUHAIEKHOCTD pac- ONpENIeNATb ITO CBOKCTBO €
TBOpa aMMHaKa K MIOMOIIIBIO IaTYUKA
cl1a0bIM 3JIEKTPOIUTAM AIIEKTPOIPOBOAHOCTH
1 | Oxcun azora JdeMoHCTpPalIMOHHBIE N3yunts 3HaTh NPOMBIILJICHHBIE U TepmopesuctopHb
51 (V) onbIThl: «Ilomydenue IPOMBILICHHBIE U 71a00paTopHBIE CIIOCOOBI U JaTYUK TEM-
okcuna azora (IV) u nmabopaTopHbIe nosyyenus okcuaa azora (1V), ero | mepatypbl, aT4uk
U3yUEHHUE €r0 CBOMCTBY; CIIOCOOBI MONTYyUCHUS ¢du3nyeckue 1 XuMU4IECKue pH, naTuuk snex-
«Oxucnenne okcuna azora | okcuna asora (IV), ero CBOMCTBA. YMETh COCTABIATH TPONPOBOHOCTH,
() mo oxcuaa asora (IV)»; CBOWCTBA, IPUMEHEHHE COOTBETCTBYIOIUE YPABHEHUS ammapar Jjs mpo-
«B3anmopeiictBue okcuaa B IIPOU3BOJCTBE XUMHUYECKUX peakuuii .Y MeTh BEJCHUS XMMHYE-
azora (IV) ¢ Bonoit u A30THOM KM CIIOTHI 00BACHATH IPUMEHEHUE OKCHJA CKUX peaKkiui
KUCJIOPOJIOM, TI0- JTy4eHUE aszora (IV) B mpousBojacTse (AIIXP),
A30THOM KHCJIOThD) a30THOM KHCIIOTBI MarHuTHas
Melanka
1 | A3oTHas IpakTnyeckas padora Ne 4 | DKkCepuMEHTaIbHO YMeTh ucnonb30BaTh HOHOCE- JlaTuuk HUTpaT-
6 | kucnorau eé «Ompenenexnue HUTpaT- OIpEeNEIUTh JIEKTUBHBIC JATYUKHU [ HMOHOB
COJIH HOHOB B MIUTATEIbHOM coJiepiKaHue HUTPaT- OTIpeieTICHHs] HOHOB
pacTBOpe» MOHOB B pacTBOpPax
1 | MunepanbHbie JlaGopaTopuslii onbiT Ne 10 | DxcriepuMeHTaIbHO VYMeTh 3KCIIEPUMEHTAIBHO JlaTumk d1€eKTpo-
7 | ynoOpeHnus «Ompenenenne aMMUauHON pasnu- 4aTh MOYECBHHY ONpeeNsITh MOUYEBHHY IIPOBOAHOCTH
CETTUTPbI U MOYEBUHBD» 1 MUHE- pajibHbIE
yaoOpeHust
1 | Meramsl. Jla6opaTopuslii onbiT Ne 11 | DKCiepMMEHTaIBHO 3HaTh CBOMCTBA COENMHEHHUN JlaTumK 31€KTpo-
8 | Kampruii. «B3aumopeiicTBue n3Bect- yCTa- HOBUTh KaJIbLUs U €ro 3HAUYCHUE B MIPOBOJIHOCTH,
CoenyuHeHus KOBOH BOJIbI C YTJIEKHCIBIM | 00pa3oBaHuE CpeaHen HPUPOJIE U JKU3HH YeIIOBEKA MarHuTHas Me-
KaJIbLUS razom» 1 KUCJION CoJn ranka, mpudop

JUISI TOTYY €HUS
ra3oB WU amnmapar
Kumma




MeTtamibL
Keneso

Jladoparopuslii onbIT Ne 12
«Oxucnenue xeinesa Bo
BJIQ)KHOM BO3JlyXe»

Hccnenosats nponecc
3IIETPOXUMHYECKOMN
KOppO- 3UH XKele3a B
BO3lyX€

3HaTh, YTO MPOLECC KOPPO3UH
METaJIJIOB TIPOTEKAET B MPUCYTCTBUH
BOJIbI U KU CIIOpO/1a. 3HATH
(axTopsl, yCKOpAIOIKE MPOTECe
KOppO3UH

JlaTauk JaBaeHuS

VY4eOHO - METOAMYECKHI KOMILIEKC:

NoapkowdE

Agstop cocraButenb I'.A. [llunapesa - [IporpaMmsl 371€KTUBHBIX KypcoB. Xumusi npoduibHoe o0ydenue 10-11 kiaace — M, Hpoda 2019 r.

E.B. Tsarnosa — HccrnenoBarenbckas AesTEIbHOCTh ydamxcs o xumuu — M., I'nobyc, 2017 .

WM. TuroBa — Xumus u uckyccrso — M., Benrana-I'pad, 2017 r

Aptemenko A.U., Tuxynosa U.B. Anydpues E.K. — [IpakTikym no opranuueckoit XuMuu — M., Beiciias mkona, 2011 r

O. Onbrun — OneiTel 0€3 B3pbIBOB — M, Xumus , 1986 r

9. I'pocc, X. BaticmanTens —Xumus s mo0o3HarenbHbix — JI., Xumus Jlenunrpanckoe otaenenue, 2007 .

IL.A.OpxexkoBckuii, B.H. [laBeinoB, H.A. TutoB - TBOpuecTBO ydamuxcsi Ha MPaKTUYECKUX 3aHATUIX O XUMUU.- M., Apktu, 2009r




