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I. TlosicHUTEJbLHAA3ANMUCKA

Paﬁo‘laﬂﬂporpaMMaCOCTaBJIeHaHaOCHOBeCJIeHYIOHIHXIlOKYMeHTOB:

o DyHIaMEHTAIBHOTOSIPACOACPKAHUS 00111eT000pa30BaHUSUBCOOTBETCTBUH C
I'ocynapcTBeHHBIM cTaHIapTOM o0IIero oOpazoBaHusi (mpuka3 MuHUCTEpPCTBA
obpa3zoBanus 1 Hayku Poccuiickoit @enepanuu ot 17.12.2010 r. Ne 1897).

o ®denepanbHoro 3akoHa «O0 obpazoBanuu B Poccutickoit @enepanumn» Ne273-D3
ot 29 nekabps 2012.

o [IpumepHoii mporpaMMbl OCHOBHOrO 00IIero oOpa3oBaHus MO XUMUM A 8-9
KJlaccoB, jomymieHHas JlemaprameHTOM oOpa3oBaTebHBIX MporpaMMm |
cTaHgapToB oO1ero oopazoanuss MO PO.

o ®denepanpHoro mnepedHs Y4YEOHHKOB, PEKOMEHJOBAHHOTO (JIOMYIIEHHOTO)
MunuctepcTBOM  o0Opa3oBaHuss ©u Hayku P® K UCHNONB30BaHHIO B
o0Opa3zoBaTeILHOM IpoIlecce B 00IIe00pa3oBaTeIbHBIX yupexkaeHusx Ha 2025
y4eOHBIN IO,

o TpeboBaHuil K pe3ynbTaTaM OCHOBHOT'O OOIIEro 0Opa30BaHMs, MPEACTABICHHBIX
B (denepanbHOM TOCYJapCTBEHHOM O0pa30BaTeIbHOM CTaHAapTe OOIIero
o0pa3oBaHUs BTOPOTO MOKOJICHHs. B HUX Tak)Ke yUYUTHIBAIOTCS HJICH Pa3BUTHUS U
dbopMupoBaHUsT YHUBEPCAIBHBIX YYEOHBIX JCHCTBHM JIi OCHOBHOTO OOIIETro
o0Opa3zoBaHwUsI.

e MeToauyecKnX PpPEKOMEHIAlUM MHUHUCTEPCTBA MpOCBelieHus Poccuiickon
Oenepanuu no «Peanuzamuu 06pa3oBaTebHBIX TPOrPAMM €CTECTBEHHOHAYYHOU
U TEXHOJOTMYECKOW HANpaBICHHOCTEH MO XHUMHH C HUCIOJb30BAHUEM
obopynoBanusi 1eHTpa «Touka pocTta» (YTBEpXKIEHBI pacropsKeHUEM

MunucrtepcrBa npocsenienus: Poccuiickoit @eneparuu ot 12 ssuBaps 2021 r.Ne
P-6).

[Iporpamma «XuMHsT BOKPYr Hac» JETalUM3UPYET COJIEpkKAHUE Kypca
BHEYPOUYHOW JEATEIBHOCTH, JlaeT TMOJAPOOHOE paclpeielieHhne 4YacoB W
MIOCJIEIOBATENILHOCTh U3YYEHHUS TEM U PA3/EIOB.

JlaHHas nmporpaMma npeaHa3HaueHa s ydamuxcs 8-11 kiacca, mo3BoiisieT
pacHIpUTh U YIAyOUTh Yy ydYalIuXcsl MPAKTUYECKOE MPUMEHEHHE IMOJTyYeHHBIX
TEOPETUUYECKUX 3HAHUH M0 XUMUHU.

ABTOpCKas mporpamma paccuutana Ha 34 yueOHbIX yaca (1 gac B Hefeno),
OpPUEHTHpOBaHa Ha yriayOJieHWe W paclIUpeHHe 3HAaHUM, Ha pa3BUTHE
MO0O03HATEIPHOCTH W WHTEpPEcCa K XUMHUHU, HA COBEPIICHCTBOBAHHE YMEHUH,
ydamuxcsi o0panaTbCs ¢ BEIIECTBAMM.

JlaHHBIN KypcC BHEYPOUYHOU NESATEIbHOCTH Ipe1yCMaTPUBAECT
HKOJIOTUYECKYIO HAMPaBICHHOCTh XUMHYECKOTO O00pa3oBaHUS, MPEAYyCMaTPUBACT
O3HAKOMJICHUE YYalIUXCsl C XUMUYECKUMHU aCIEKTaMU COBPEMEHHOM KOJIOTUU U
HKOJIOTHYECKUX TpobsieM (TJI00aNbHOE TMOTETUICHHE KJIMMAaTa, O30HOBBIE JIBIPHI,
KUCJIOTHBIE JOXIH, 3arps3HCHUE OKPYKAIOUIEH Cpelbl, UCTOLUIEHHE MNPUPOJIHBIX
pecypcoB).

[{eHHOCTBIPOrPaMMBI3aKIIOYACTCABTOM, YTOYYAIIUECS CHOMOUIBIOKEHC —
TEXHOJIOTUW MOJy4aT BO3MOXKHOCTh IMOCMOTPETh HA pa3jiuyHble MPOOJEMbI C
MO3UIINH YYEHBIX, OLIYTUTh BECh CIIEKTP TPEOOBAHUM K HAYYHOMY HUCCIIEIOBAHMUIO.

AKTyalnpHOCTh MpPOrpaMMbl B TOM, YTO OHA CO3JA€T YCIOBHUS IS
COIMATBHOT 0,KYJIbTYPHOT OUITPOGECCUOHATIBHOTOCAMOOTIPEIETICHUS,



TBOPYECKOW camMopeau3allui JIMYHOCTU DPEeOEHKA, (GOPMUPOBAHUS XUMHYECKOU
rPAMOTHOCTA. 3HAHUS W  YMEHHUS, HEOOXOAuMble JUIsi  OpraHu3aluu
HCCIIEIOBATEIBCKON NEATeIbHOCTH, BOYAYIIIEM CTaHyTOCHOBOU JJiIsi OpraHU3aIuu
Hay4YHO-HMCCJIEIOBATEIILCKON JIESITEIbHOCTH B BY3aX, KOJUIEIXKAX, TEXHUKyMax W
T.1.

BcennHoBalMoOHHBICTIEIATOTHYECKUE  TEXHOJOTMHMU3HAYAILHOCTPOSTCSIHA
KOMIIETEHTHOCTHOM TOJIXOJ€ M HAIleJICHbl B pe3yjbTare 0O0yueHUs] Ha OYyIylIyro
npoeCCUOHANIBHYIO  JeATEeNbHOCTh. JlaHHOE yTBEpXKICHHUE U  ONpPEAeIsieT
aKTyaJbHOCTh TpuMeHeHus «Kelic — merona» B mpakTuke oOpazoBanus. Keiic —
TEXHOJIOTUU TPEJACTABISAIOT CcoOOM TIpymmy o00pa3oBaTelbHBIX TEXHOJOTH,
METOJ0B M MPUEMOB 00yUEHHS, OCHOBAaHHBIX Ha PEIICHUH KOHKPETHBIX MPOOJIEM,
3a/1a4, TIO3BOJIAIOT  B3aMMOJICMCTBOBATH BCEM  OOydYaromMMCs,  BKJItOUas
Iperno/iaBaTelis.

[Ipu pazpaboTke mporpamMMbl akIEHT JeJiajics Ha BOMPOCHI, KOTOpPHIC B
0a30BOM Kypce XMMHUU OCHOBHOM IIKOJIBI PACCMATPUBAIOTCS HEIOCTATOYHO TOTHO
WM HE PACCMATPUBAIOTCS COBCEM. 3aJlaud M yIpakKHEHUs MOI00paHbl TaK, YTO
3aHATUS TI0O WX OCMBICICHUIO W PEIICHUIO MPOXOIAT JM0O0 TMapauieIbHO ¢
U3y4aeMbIM Ha ypOKaxX MaTepHayioM, MO0 KaK IMMOBTOPEHHE YK€ IMOTYyYCHHBIX
3HaHUMU.

[TpakTryeckas 3HaUUMOCTHIIPOTPAMMBI 3aKJIFOYAETCS BTOM, YTO C ITOMOIIbIO
KeHC- TEXHOJIOTUHU YJAeTCs aKTUBU3UPOBATh Pa3IMYHbIC (DaKTOPHI: TEOPETUUECKUE
3HaHMS TI0O TOMY WJIM HWHOMY KYypCy, NPAKTHYECKUH OMNBIT 00ydaeMbIX, HX
CIIOCOOHOCTHBBICKA3bIBATHCBOUMBICIIH, UJIEU, TPEAJI0KEHH S, YMEHUEBBICTYIIIATh
aNbTEPHATUBHYIO TOUKY 3pEHUS, U ApIYMEHTHUPOBAHO BBICKA3aTh CBOIO.

C noMomipio 3TOro Meroaa oOydYarolire MOoJy4aT BO3MOKHOCTh MPOSIBUTH U
YCOBEPIIEHCTBOBAThAHATUTHYECKUENOIICHOUHbICHABBIKY, HAYUUTHCIPA0OTATHB
KOMaH/I€, MPUMEHSATh Ha MPAKTHUKE TEOPETUUYECKHUI MaTepHral.

HoBu3Ha paHHON mporpaMMbl 3aKJIIOYaeTCsi B BO3MOXKHOCTH H3Yy4ECHUS
yYalllUMHUCSI HOBBIX TEM, HE pacCMaTpUBAaEMbIX MPOrpaMMON MpeaMeTa, C
TIOMOIIBI0 MPOOJIEMHO- CUTYaTUBHOTO OOYYEHHMsI C UCIOJIB30BAHHEM KEWCOB. DTO
MO3BOJIIET CTPOUTH OOY4YEHHE ydalmmxcs 9 KIacCoB C y4E€TOM MaKCHMAaJbHOTO
MPUOTMKEHUS TIPEIMETa XUMUHU K IPAKTUYECKON CTOPOHE JKU3HHU.

Heap kypca: pacumiupeHue W yriayOJieHHE 3HAHUM IO MPEIMETY, CO3JaHue
BOCIUTHIBAIONIEH Cpelbl, OO0ECIeYMBAIONICH AaKTHUBU3AIMIO HHTEIJIEKTYaTbHBIX
WHTEPECOB yYalluXcs B CBOOOJHOE BpEMsi, Pa3BUTHE 3J0POBOI, TBOPUYECKHU
pacTylen JUYHOCTH, MOJATOTOBIEHHON KKU3HEAEATEIIBHOCTH B HOBBIX YCIJIOBUSX,
CIOCOOHOW Ha COLMAJIbHO 3HAYMMYIO MPAKTUYECKYIO JEATEIbHOCTD, pEeaIU3allui0
100POBOJLYECKUX UHUITUATHUB.



3agaum kypca:
1. ®opmMupoBaHNENO3UTUBHONCAMOOLIEHKH,CAMOYBaKEHUSL.
2. ®opMHUPOBaHUEKOMMYHUKATHBHOWKOMIIETEHTHOCTUBCOTPYAHUYECTBE:
— YMEHUEeBEeCTUINAJIOT, KOOPAUHUPOBATECBOUICHCTBHSC IEUCTBUSAMUIIAPTHEPOB 110
COBMECTHOM ACATCIbHOCTH;
— CriocoOHOCTHI00POKETATETPHOMYYTKO OTHOCUTBCAKITIONSM, COTIEPEKUBATH;
— @OpMHUPOBAHUECONATIbHOAIEKBATHBIXCIIOCOOOBIIOBEICHHUSI.
3. ®opMHUPOBaHUECTIOCOOHOCTUKOPraHU3AIUUICITETBHOCTH HYIIPABICHUIOCIO:
— BocnuranueneneycTpeMiIeHHOCTUMHACTOUYUBOCTH;
— (hopMHPOBaHHEHABBIKOBOPraHU3AIIMAPAO0YETONPOCTPAHCTBANPAIIMOHATIBHOTO
HCII0JIb30BaHUs pab0vero BpeMeHH;
— (opMHpOBaHNEYMEHUSICAMOCTOSATEILHOMCOBMECTHOIUIAHUPOBATHAEATEIIbHOCTHU
COTPYIHUYECTBO;
— (popMupOBaHUEYMEHUSACAMOCTOSTEILHONCOBMECTHOIIPUHUMATbPEIICHUSI.
4. ®opMHUPOBAHUEYMEHUAPEIIATHTBOPUECKHE3TaUH.
5. @opMmupoBaHueyMeHusipadboTaTbCHHPpOpMaIueii(coop,cucreMaTu3aus, XxpaHeHHe,
HCIOJIb30BaHKUE).

Il. [Inanupyemblepe3yIbTATHIOCBOEHHUSICO/IEPKAHUAKYPCA

JINYHOCTHBIMHM Pe3yJIbTATAMM SBIISIOTCS:
8 YEHHOCMHO-0OPUEHMAYUOHHOU chepe: TyBCTBO TOPJIOCTH 32 POCCUNCKYIO HAYKY, OTHOILIEHUE
K TpYAY, UEeJIeYCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLIEHKA;

Bmpyoosoticgepe:.

['0TOBHOCTBEKOCO3HAHHOMYBBIOOpYIATbHEHITIEHOOpa30BaTEIPHON TPACKTOPHH;
Bnosunasamenvhoiicghepe: MOTHBAIUSYICHHS, yMEHUEYTTPABIISATHCBOCHIIO3HABATEILHOM
NesITeTbHOCTH.

IIpenMeTHBIMUPE3YIbTATAMMOCBOCHUSAIIPOTPAMMBI SIBIISTFOTCSI:
-8nosHasamenvHol cghepe:

- OIHCHIBATHJCMOHCTPAIIMOHHBICHCAMOCTOSITEIIBHOPOBEICHHBIEX UM UECKUEIKCIICPUMEHTHI,

- KJIacCH(PUIIMPOBATHI3YyYCHHBICOOBEKTHIN SBICHUS,

- TaBaThOIPEICIICHUSI N3y YCHHBIXTTOHSATHIA;

- OIIMCHIBAThUPA3JINYAThU3YYCHHBICBEIIECTBA, IPHMEHIEMBICBIIOBCEAHEBHOKHU3HHY;

- CTPYKTYpPUPOBAThU3yUCHHBIN MaTepUall 1 XUMHYCCKYIOUH(POPMAIIHIO,TOJTYYCHH YFOU3 IPYTUX
HCTOYHUKOB;

- IeNIaThBBIBOABIMYMO3AKIIFOUCHHS NW3HAOIIOICHHIA;

- 06e30mMacHO00paIaThCIBEIICCTBAM.

- Bmpyoosoiicgepe:

- TUTAaHHPOBATHHOCYIIECTBIISATHCAMOCTOATELHYIOPAOOTYITOTIOBTOPEHUIOMOCBOCHHUIO
TEOPETUYECKOHN YacTH,

- IUIaHMPOBAaTh M TPOBOAWUTH XUMHYECKUH OKCIEPHMEHT; HCHOJb30BaTh BEIIECTBA B
COOTBETCTBUHU C MX MPEJHA3HAYEHHEM H CBOHCTBAMH.

- BYEHHOCMHO-OPUCHMAYUOHHOU chepe:

- aHAJTU3UPOBATH " OLICHWBATh  MOCJEACTBUS JUIs OKpYKaloIIeHCpe Ibl

OBITOBOM M TIPOU3BOJICTBEHHOH JIESTEIHHOCTH YEJIOBEKA.

- BeghepebezonachocmuoicuznedesmenbHOCHu:

- OKa3bIBaTHIIEPBYIOIIOMOIIBIIPUOTPABICHUIX,0KOTaXHIPYTUXTPaBMaX,CBSI3aHHBIXCBEIIECTBAMU
1 J1ab0paTOPHBIM 000PYI0BAHHEM.



MeTal'lpeL[MeTHbIMHpeSyJIbTaTaMI/IHBJISIIOTCSII

- YMEHHEeONpeIeNITh CPEICTBA, ITCHEPUPOBATHUICH ,HEOOXOIMMBICIIUX PeaTTU3alHH;

- BrnagenuneyHuBepcaabHBIMHECTECTBEHHO-HAYYHBIMUCTIOCOOAMHU/ I TEIILHOCTH: H3MEPEHUE,

HaOJI0/IeHUE, SKCIIEPUMEHT, y4eOHOE UCCIICI0BAaHHE;

- YMEHHEOIPEISISThIICIN3aIauH/ IS TEIIbHOCTH, BBIOMPATHCPEICTBAPCATU3AIIUATICTTI

MIPUMEHSTH X HA MMPAKTUKE;

- HCIIOJTb30BaThPA3IMIHBICUCTOYHUKH IS TIONyYCHUIXUMUYECKO M MH(OPMAIIHH.
OcBoeHMEPOrpaMMBIBHEYPOTHONICATEITHHOCTHOO yUaIOITUMHUCSTIO3BOTUTIIONYIUTh

CJIEYIOLINE PE3YIbTATHI:

BcegepepazeumuanuunocmuvixynueepcanbHulXyueOHbIX0elcmeuigpamKax:
Koenumuenozokomnonenmabyoymcgopmuposarsi:

- DKOJIOTMYECKOE CO3HAHME,ITPU 3HAHUE BBICOKON IIEHHOCTH)KM3HU BOBCEX €€ MPOSIBICHUSX;
MPaBUJI TIOBEACHUS B UYPE3BBIYAMHBIX CUTYAIIUSX;

- OCHOBBICOIIMAIBHO-KPUTHUECKOTOMBIIIUICHUS,0pPUEHTAI[USIBOCOOCHHOCTAXCOLIUATbHBIX
OTHOIIIEHUH 1 B3aUMOJICHCTBUM.

Jeamenvnocmuozoxomnonenmadyoymc@opmuposanwi:

- YMEHHEBECTUINATIOTHA0CHOBEPABHONPABHBIXOTHOIIEHUMMB3aUMHOTOYBaKEHUSIM TPUHATHS;
- yCTONYMBBIHNIO3HABATEIbHBIMHTEPECHCTAHOBICHUECMBICIIOO0pa3yoeiih yHKITMI
M03HABATEIHLHOTO MOTHBA,

- TOTOBHOCTBBBIOOpANpo(hUIHLHOIO 00pa3oBaHusl.

LlennocmHo2ous MOYUOHATLHO20KOMNOHEHMO80Y0emchOpMUposana:

- MOTPeOHOCTHBCAMOBBIPAKEHUHICAMOPEATTU3ALUHU,COLIUATbHOMITPU3HAHUH.
OO0yuaromuiicst MOJIYYUT BO3MOKHOCTD TSI (JOPMUPOBAHUS:

- TOTOBHOCTH KCaM000Opa30BaHUIOM CAMOBOCIIUTAHHIO;

- BRIP@KEHHONYCTOMYNBONYyUYE€OHO-TIO3HABATEILHON MOTHBAITMUUUHTEPECAK YICHHIO.

BcgpepepazeumuapezynamuHviXynusepcanb HbIXy4eOHbIX0eiucm suilo0yuarouuiica
Hayyumca:

- CaMOCTOSITEIbHOAHAIM3UPOBATHYCIOBHSI0CTHKEHUALEIIMHAOCHOBEYUETaBbIICIEHHBIX
y4HTEIEeM OPUEHTHUPOB JICHCTBUS B HOBOM Y4eOHOM MaTepuae;

- 1eJIeTI0JIaraHuIo, BKJII0Yasi IOCTAaHOBKY HOBBIX IIeJiel, mpeoOpa3oBaHue MPaKTHUYEeCKOU 3a1aun
B [103HABATENbHYIO;

- IJTAHUPOBATHITYTUAOCTHKECHUSLICTICH.

Lonyuumsb803MOMCHOCMBHAYYUMBCA

- [IpY TIAHUPOBAHUU JIOCTIKEHUS LIEJIel CaMOCTOSTENIbHO U aJIeKBaTHO YUUTHIBATh YCIOBUS U
CpEeICTBA UX JOCTHKCHHUS,

- CaMOCTOSATEIbHOCTAaBUTh HOBBICYUEOHBICIICINN3a/IaUH.

BcegepepazeumuanoznagamenvHvlXyHU8epCaIbHbIX YUEOHBIXO0EUCM U 00YUAIOWUTICA
Hayuumca:

- IPOBOIUTHHAOIIOICHUSIMIKCIIEPUMEHTIIOAPYKOBOJICTBOM YUUTEIIS;

- OCHOBaMpeaIM3aLlMHUIIPOEKTHO-HUCCIIEI0BATEILCKOUIEATENBHOCTH;

- OCYILIECTBIIATh PACIIMPEHHBIA OMCK MHPOPMALIMH C UCTIOIB30BaHUEM PECYPCOB OMOIHOTEK U
HMHTEPHETA.

1onyuumeo3mMoAHCHOCMbHAY YUMbCA:

- CaMOCTOSATEIbHO NPOBOIUTH MCCIEIOBAHUS HA OCHOBE NMPUMEHEHHS] METOJOBHAOIIOJICHUS U
JKCIIEPUMEHTA,;

- CTaBUTHIIPOOIIEMY,apT yMEHTUPOBAThEEAKTYaIbHOCTD;

- OPraHU30BaATBUCCIIEN0BAHUECIENBIOIPOBEPKUTUIIOTESB;

- BBIIBUTATBI UIIOTE3BIO CBA3SIXU3aKOHOMEPHOCTAXIIPOLIECCOB;

- IeJ1aTh yMO3aKIIIOUECHUMBBIBOABIHA0CHOBEAPT YMEHTALIH.



BcghepepazsumuakommynukamueHbIXyHUBEPCATbHBIXYUEOHBIX 0liCHBUTLO0YUaAIOWUIICA
Hayuumca:

- aJICKBAaTHOMCIIOJIb30BaThPEUYEBBIECPEICTBALISIPEILIEHUAPA3TMNYHBIXKOMMYHUKATUBHBIX 3a/1a4;
BJIAJIETh YCTHOU U MUCbMEHHOMN PEYBIO;

- aJICKBaTHOMCIIOJIb30BaThPEUbIAILIAHUPOBAHUSUPET YIISLIUUCBOEH IEATEIILHOCTH;

- OPraHU30BbIBATHUILIAHUPOBATHYYEOHOECOTPYIHUUECTBOCYUUTENIEMU CBEPCTHUKAMU,

- CTPOUTBMOHOJIOTHYECKOEKOHTEKCTHOEBBICKA3bIBAHHUE;

- HUHTErpUpPOBATHCIABIPYIITYCBEPCTHUKOBUCTPOUTHIIPOYKTUBHOEB3aNMOIEHCTBUECO CBEPCTHUK
aMH U B3POCIIbIMHU.

Tlonyuumvb803MOHCHOCMBHAYYUMBCAL:

- OKa3bIBaTh MOJAECPIKKY U COJACUCTBHUE TEM, OT KOTO 3aBUCUT JOCTHKEHHUE LIEJIM B COBMECTHOM
JICSITCIIbHOCTH;

- OpaThbHACEOSMHUIIMATUBYBOPTaHU3AIIMICOBMECTHOTO JICHCTBHUSI.

INI®opMbINBUABIy4YeOHOH NeATeTbHOCTH

B mponecce 3aHATHH BCAYIIMMH MCTOAAaMU U ITpUEMaMU OpraHu3aluu ACATCIbHOCTHU ydallluXCAa
SABJISIFOTCA:

—METOJl CIyXOBOTO BOCHPHUSATHS U CJIOBECHOM mepenayd UHGOpMaIUU;

IIPUEMBI: paccKas, JEeKIUs, JUCKyccus, Oecesa, BBICTYIUICHUE;
~MCTOACTUMYIUPOBAHUANMOTUBALINH,

MPHUEMBI:CO3JaHUCCUTYAl[UN yCHeXa,HOOHlpeHI/Ie,BI)I]'IOJ'IHeHI/IeTBOp‘IeCKI/IXSa}IaHI/Iﬁ,CO3,Z[aHI/Ie
MpOoOJIEMHON CUTYAIH, MPOTHO3UPOBAHKUE OYAyIel NeATeIbHOCTH, KOPPEKTHOE MPEIbIBICHNE
TpeOOBaHUH, 3aMHTEPECOBAHHOCTh Pe3yJIbTaTaMu PabOThI;
—MeToIepeAaYMH()OPMAIMIHCIIOMOIIBIONPAKTHUECKON I TEbHOCTH;

IIPUEMBl:  COCTABJICHME IIJIaHA, TE3MCOB BBICTYIUICHUH, pPEJAKTUPOBAHUE, OLIEHUBAHUE
BBICTYIIJICHUH, COCTABJICHUE CXEM M TaOJIMLI;

—METOIKOHTPOJIS;

IPUEMBl: aHAIW3 BBICTYIUICHUH, HaOMIONEHMs, CaMOOIIEHKA, OLIEHKAa TIpyIIbl, TECTHI,
BBICTYIIJICHHS Ha 3aHATHAX, 3aLIUTa IPOEKTA.

D opMBbIOPraHU3aNuM 00yYeHHUsI:
—TpYIIOBEIE;

—HUHJUBHyaJbHbIC;
—(poHTAJILHEIE.

IV®opMBIKOHTPOJISI Pe3y/IbTATOBOCBOCHUAIPOIPAMMBI
DOpPMBIKOHTPOJIS:
® TEKYIIMUKOHTPOJb(OLIEHKAAKTUBHOCTUIIPUOOCY K IEHUUTTPOOIEMHBIXBOIIPOCOB, pPE3yIbTa
TOB BBITIOJTHEHUS JOMAILTHUX 3aaHuil);
® TEMaTHYECKHUIKOHTPOJIb(OLIEHKAPE3yIbTaTOBTEMATUUECKOTO TECTUPOBAHMUS);
®  HUTOTOBBIMKOHTPOIK(OLIEHKAPE3YIbTATOBBBINOIHEHUApa3THUHbIXBapuaHToB K1 1MoB)

V  Coaep:xkanust  Kypca  BHEYPOUHOM
aesaTebHOCTUBEIIIECTBA (3 yaca)
HemHoro u3 ucropun xumuu. XuMus BY€pa, CETO/IHS, 3aBTpa.
BemectBo, pusznyeckue cBOWCTBA BEIIECTB.
OTtnuuneuncreixBeniecTBoTcMeceil. CocoObipa3iesieHus cMecei.
IIpakTnuyeckasapadoraNel «CrnocoObipazeneHusicMecein».



XUMHUNYECKHUEPEAKIIUU (4uaca)

[Mpu3naku xumuyeckux peaknuil. Knaccupukanumss XUMHUYECKHMX pPEAKUUHA MO Pa3InYHBIM
IIpU3HAKaM. OJIEKTPOJUTHYECKAs JUCCOLMALUA. ODJIEKTPOJIUTHI W HEIEKTPOJuThl. Peakuuu
HOHHOTO  oOMeHa.  OKHMCIUTENbHO-BOCCTAaHOBUTENbHBIE  peakuuu.  OKuciaurenu |
BOCCTaHOBHTEJIN.

JlabopaTopHasi padora Ne 1 «Peakuus 3amellleHUss MEAU JKEIE30M B PacTBOPE METHOIO
KyIIOpOoca, BOJOPOAA IMHKOM B PACTBOPE COJISTHOW KHCIIOTBD.

JladopaTopnasi padora Ne 2 «Peakmnusi oOMeHa Mexay KapOOHATOM KajbllUs M COJISTHOM
KHUCJIOTOM, XJIOPUIOM Oapusi U CEPHOUM KUCIOTON», «Peakiusi paznoxeHus: TUAPOKCHIA MEIU

(1.

METAJIUIBI(9uacoB)

XapakTepuCTUKaMETAILTOBIIIABHBIXITO AT PYIITUUX COSTUHEHU A

OO0mas XxapakTepucTHKa MeTauloB riaaBHbIX noarpynmn [-III rpynm B ¢Bsi3u ¢ UX MOJOKEHUEM B
MEePUOANYECKON cHUCTeMe XUMHUeckux sieMeHToB /.M. MenneneeBa u 0COOCHHOCTH CTPOCHHS
UX aTOMOB.

XapakTepHble XMMHYECKHE CBOWCTBA MPOCTBHIX BEIIECTB U COEIMHEHUN METAJUIOB -IIEJIOYHBIX,
IIEJI0YHO3EMENbHBIX.

XapakTepucTUKa MEPEeXOJIHBIX 2JEMEHTOB — MENH, jKelie3a, allOMUHUS MO HX TOJIOKEHHUIO B
nepuoandecKoicucreMexuMmuueckuxaiemenToB/[.M1.MenneneeBanoco0eHHOCTSIMCTPOEHUS 10,4
aTOMOB.

Meramiel B mpupone: pyasl YEPHBIX, I[BETHBIX, IPAarolleHHBIX METAUIOB. XapaKTepHBIC
MeTajinyeckre, (pU3M4Yeckue M XUMHUYECKHE CBOICTBA, BHYTPEHHEE CTPOEHUE METaJUIOB.
[ToHsiTHE aKTUBHBIX U MACCUBHBIX MeTAJUIOB. [Tosb3a 1 Bpe MeTallIoB JUIsl YeloBeKa.
DJIEKTPOXUMHUYECKUI psifi HanpsikKeHWd meTtauioB. Koppos3us MmetamioB. MexaHu3M KOppO3HH
MetamioB. Knaccudukanuss xopposun MeTtauioB.  CHocoObl  3allUThl  OT  KOPPO3HUHU.
AHTHKOPpO3UiiHbIE NOKPBITHS. CILIaBHI.

Peakmmun OBP ¢ ygactuem MeramioB u ux coeauHeHuil. llemouku mpeBpareHuii (mo oopasiy
or9).

IpakTuyeckaspadoraNe2 «KauecTBeHHbIEpEAKIIMMHANOHBIMETAIIIOBY

HEMETAJLIbI(134acoB)

HemerannsiBripupoae.Microns30BaHuEeIPpUPOAHBIXPECYPCOB.

Crpoenne aroMoB HemeTauioB. CTpOEHHS MOJIEKYJd HeMeTaioB. (PU3MYECKUE CBOMCTBA
HemeTasuioB. CocTaB U CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJIOB.
PsappnekTpooTpuiiaTeIbHOCTUHEMETAIIOB. XUMUYECKHECBOMCTBAHEMETAIIIIOB.

[IpakTnueckas 1mIKajga »BJIEKTPOOTPULIATEIILHOCTH aTOMOB. Hemeramibl — OKUCIUTENN |
BOCCTaHOBUTEINIH. B3auMoelcTBrE ¢ TPOCTHIX U CI0KHBIX BEIIECTB.

OOmiass xapakTepuCTHKa HeMeTalyioB TnaBHeIX mnoarpynn IV-VIl rpynn B cBsi3u ¢ ux
MOJIO)KEHUEM B TMEPUOJMYECKON cuctemMe xumuuyeckux »dsnemeHtoB JI.M. MenneneeBa u
0COOEHHOCTSIMU CTPOCHHSI KX aTOMOB.

XapakTepHble XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB U COCIMHEHUN HEMETAJIOB -TaJIO€HOB,
KHCIIOpO/1a, CephI, a30Ta, Gochopa, yriepoa, KpeMHUS.
PemenuesanannitHacoCTaBiIeHUEYPAaBHEHUMXUMUYECKUXPEAKLIAN.

IpakTHyeckas padora Ne 3 «OKClIepUMEHTANbHbBIE 33JJa4M 110 PACTIO3HABAHUIO U MOJIYYEHHIO
BEIIICCTBY

XUMMUSIN3A0POBBE (2uaca)

COCTaB H CPEACTBA COBPEMCHHBIX U CTAPUHHBIX CPCACTB I'MT'MCHBI, POJIb XUMHWYCCKUX 3HAHUU B
rpaMOTHOM BBIGOpC 9TUX CPCACTB, MOJIC3HBIC COBETHI 11O YXOAY 3a MOJIOCTHIO pTa.
OCHOBHLICCOCT&BJI’IIOH.IHCSI[OPOBOFO O6paBa)KI/I3HI/I. HpaBI/IJ'IaHO,Z[,Z[Cp)KaHI/Iﬂ3I[0p0BOF0 06p8.38.
ku3uu.Ponp XHMH‘-ICCKPIXSHB.HHIZHPH aHaJ'II/I3CB3aHMOHCﬁCTBHHOPFaHHSMaCBHCI.HHCfI CpC,Z[Oﬁ.



XUMUANIKOJOTI'US (3uaca)
OcHoBHBIE BUABI3Arpsi3HEHUHATMOC(HEPbl MMX UCTOYHHUKH. Bona.
Bopmasmaciiradaxmimagersl. O4nCTKA TATHEBON BOIBL.
[TapHuKOBBIHAPHEKT,100ATHHOCIOTEINICHUEKITUMATaAn UXBO3MOKHBIEOCIIeACTBHSL. O30HOBBIN
CIJIOH M ero 3Ha4YeHHeE IS )KU3HU Ha 3emiie. 3aimTa aTMoc(ephl OT 3arps3HEHUSI.
Hedreunedrenpoaykrsl. HeprhkakTommBo. 3arpsisHEHUAMUPOBBIXBOI0EMOB. JInuHas
OTBETCTBEHHOCTb Ka)JIOT'0 YeJIOBEKA 3a O€30MaCHYI0 OKPYXKAIOILYIO CpENy.

VITemaTn4yecKoeniaHupoOBaHue

HUcnoan3oBanue
Kosa- | obopynoBanusieHTpa
Ne TemazanaTus BO €CTeCTBEHHOHAYYHONH
n/n YacoB | TEXHOJIOIHYEeCKOM
HAIIPaBJICHHOCTEH
«Touka pocray»
I BemrecrBa 3

1. Hemnoro w3 wucropuum xumuu. XuMHUS BYepa, JeMoHcTpanmoHHoe
CETOJIHS, 3aBTpA. 00opynoBaHue

2. Bemectro, (u3udeckne  CBOWCTBA  BEIIECTB.
OTnumunedncTeixBemniecTBoTcMeceit. CriocoObl
pa3aeieHust CMecen.

3. | IpakTuyeckass padora Ne 1  «CrocoOsr [udposast mabopaTopus
paszeneHus cMecein». no xumuu  (6a30BBIi

YPOBEHB), KOMIIJIEKT

MOCYIBIO00PYI0BAHUS

TUTIst YY4EHUYECKUX

onbITOB((pr3nKa, XUMUSI,

ounosorus), KOMILJICKT

XHUMHYECKUX PEaKTHBOB
I XuMHYeCKHepeaKkuu 4

4. | IlpuzHakuxumuyeckuxpeakiuii. Kinaccudukarus
XMUMHUYECKUX PEaKLUN MO pa3INYHbIM MPU3HAKAM.

DNEKTPOIUTHYECKAs TUCCOIHALIKS.

5. | DIEKTPOIUTHIMHEINEKTPOIHUTHL. Peak IMMOHHOTO JleMoHCTpaIMoHHOE
obMeHa. OKUCIUTETHLHO-BOCCTAHOBUTEIHHBIE obopyoBaHue
peakiuu. OKUCIUTETUUBOCCTAHOBUTEIH.

6. | JlabopaTopHas padora Ne 1 «Peakiusi 3ameleHus [Mudposas naboparopus
MEIM JKeJIe30M B pPacTBOpPE MEIHOTO Kymopoca, no xumuu  (06a30BBIi
BOJIOPO/JIa ITMHKOM B PACTBOPE COJISTHON KUCTIOTHIY. YpOBEHB), KOMILJIEKT

MOCYABINOO0PYAOBAHUS
JUIst YUEHUYECKUX
OTBITOB((PHU3UKA, XUMHS,
ouomorus), KOMILJIEKT
XUMHUYECKUX PEAKTUBOB
7. | JlabopaTopHas padora Ne 2 «Peakums oOmeHa [udposas mnaboparopus

MeXAy KapOOHATOM KalbIUs U COJSHOW KHCIOTOM,
XJIOpUIOM Oapusi U CEpHOM KHUCIOTOW», «Peakius
paznoxxenus runpokcuaa meau (I)».

no xumuu  (06a30BBIi
YPOBEHB), KOMILIIEKT
MOCYBINOO0PYIOBAHHS
JUISL YUEHUYECKUX
OTBITOB((PHU3UKA, XUMHS,
OuoJoTHs),  KOMILUIEKT
XUMHYECKUX PEAaKTUBOB
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1. MeTtanibl.

XapaKTepI/ICTI/IKaMeTaJIJIOBFJI&BHBIXHOI[I‘ pYHHI/II/IX
COEIMHEHMI.

OOmast ~ xapakTepuCTHKa  METAJIOB  TJIABHBIX
noarpynn I-III rpynn B CBSA3M € UX IOJIOKEHUEM B
[IEPUOANYECKON CUCTEME XUMHUYECKHX DJIEMEHTOB
J.W1. MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aTOMOB.

10.

XapakTepHble ~ XMMUYECKAE  CBOMCTBA  IPOCTHIX
BEIIECTB U COCIMHEHUN METAJIOB-ILIEIOYHBIX,
HEJI0YHO3EMEIIbHBIX

JleMOHCTparMoHHOe
00opynoBaHue

11.

XapaKTepI/ICTI/IKa MEPCXOAHBIX DJICMEHTOB—MC/IH,
Kenesa, aNOMUHHS 10 WX  TOJIOKEHUIO B
HepHOHquCKOﬁ CHUCTEME XHUMHUUYCCKUX DIICMCHTOB
JI.W1. MenzeneeBa 1 0COOEHHOCTSIM CTPOEHUS MX
aTOMOB.

12.

Meramisl B IpUpOAE: pPyAbl YEPHBIX, LBETHBIX,
JParoeHHbIX METaJJIOB. XapakrepHsle
MeTajinyeckue, pu3ndeckue u XuMUYecKue
CBOMCTBA,BHYTPEHHEECTPOECHUEMETAILIOB.

13.

TlorgTueakTuBHBIXUITACCUBHBIXMeTAUIOB. [Top3a U
BpEJl METAJIOB VISl YEeTIOBEKA.

14.

DIEeKTPOXUMHUYECKUN DSl HANPSIKEHUH METaJlIOB.
Koppo3us  MeramioB.  MexaHusMm  KOppoO3uu
MetaiioB. Kitaccudukanus Koppo3un METaIoB.
CriocoOpbI 3alUThl OT KOPPO3UU. AHTHKOPPO3UHHBIC
NOKpbITHS. CIIaBBI.

KoMIuiekTkomieknms
CIIHCKA

15.

Peakuuu OBP ¢ ywactuem wmeTamwioB W HX
coenuHeHU. L enoukunpeBpamennii(mooodpasimy
orm).

JleMoHCTpanmoHHoe
00opynoBaHue

16.

IMpakTHyeckasn padoraNe2 «KauecTBeHHbIC

PE€aKIIMK Ha HOHBI METAJIJIOBY»

[udporas
J1a00PaTOPHATIO

XUMUHU(0a30BbII
YPOBEHB), KOMILJICKT
MOCYIBINO00PYIOBAHHS
TUTST YYCHHYECKUX
onbITOB((hHU3MKa, XUMUS,
onoJsorus), KOMILJICKT
XAMHUYECKUX PEaKTHBOB

V. Hemerainl
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17.

HemerannesiBnpupoae.cnonp3oBaHUETPUPOIHBIX
PECYpPCOB.

18.

CTpOGHI/IeaTOMOB HCEMCTAJIJIOB.

19.

CTpOGHI/IHMOJ'ICKy.]'I HEMCTAJIJIOB.

20.

DU3NYECKUECBOMCTBAHEMETAILIOB.

21.

CoctaB M  CBOWCTBa  NPOCTBIX
HEMETAJUIOB.

BCIICCTB -

22.

PSIILSJ'IGKTpOOTpI/II_[aTeJ'ILHOCTI/IHeMCTaHHOB.




23. | XMMHYECKHUECBOWCTBAHEMETAIIIIOB. [udposas nabopatopus
no xumuu (6a30BBIH
YPOBEHB), KOMILIEKT
HOCYABINO00PYIOBAHHS
JUIst YYCHUYECKUX
OTBITOB((pU3UKA, XUMUS,
OMOJIOTHSI), KOMIUIEKT
XHUMHUYECKUXPEAKTUBOB
24. | TlpakTuueckass 1IKaja  3JE€KTPOOTPULIATEIBHOCTU
aTOMOB.
25. | HemeTayuib-OKUCIHTEIH U BOCCTaHOBHTEIIH.
B3anmMopelicTBiE ¢ IPOCTHIMH U CJIOKHBIMHU
BEIIECTBAM.
26. | OOmast XapakTEpPUCTHKA HEMETAUIOB  TJIABHBIX
moarpynn  IV-VIl rpynm B cBB3M C uX
MOJIOKEHHEMBITEPHOINIECKOHCUCTEMEXUMUIECKIXD
JIEMEHTOB
J.M1.MenneneeBanocoOeHHOCTAMUCTPOEHUSNX
aTOMOB.
27. | XapakTepHble XHMHYECKHE CBOWCTBAa IMPOCTHIX
BEIIECTB W COCJMHEHUI HEMETAIIOB - TaJOTCHOB,
KHCJIOPOJia,cephl,a3o Ta,(o chopa, yraiepoaa,
KpPEMHHUSL.
28. | Pemienne 3amaHMii Ha COCTaBJICHHWE YypaBHEHUU
XUMUYECKUX PEAKIIHI.
29. | llpakTuyeckass  padoraNe3«DKcrepUMEHTATbHbIC [udposast nmabopaTopus
3aJ1au 10 PaCMo3HABAHUIO U MOJIYYECHHUIO BEIIECTBY no xumuu  (6a30BbIi
YpOBEHB), KOMIIJIEKT
MOCYIBIO00PYI0BAHUS
TUISt YYEHUYECKUX
onbITOB((pr3nKa, XUMHsI,
ounosorus), KOMILJICKT
XHUMHYECKU XPEaKTHBOB
V. Xumusin3aopoBbe
30. | CoctaB W cpelncTBa COBPEMEHHBIX M CTapUHHBIX
CPEICTB THUTHEHBI, POJIb XMUMHUYECKUX 3HAHUI B
IPaMOTHOMBBIOOPEITUXCPEACTB;IOJIEC3HBIECOBETHI
MOYXO1y3aroJ0CThIOPTA.
31. | OcHOBHBIECOCTABIIAIONINE3A0POBOrooOpas3a
xu3HU. [lpaBuna mopnepskanus 3740pOBOTO 00pa3a
KU3HA. Pollb XMMHUYECKMX 3HAHMM TPU aHATU3E
B3aMMO/ICHCTBHS OpraHW3Ma C BHELIHEH cpeioi.
VI.XuMusi 13K0J10rust
32. | OcHOBHBIEBH/IBI3ArPA3HEHUATMOC(EPBINUX
UCTOYHUKHU.
33. | Boga. Boma B Macmrabax mmaHersl. O4uHcTKa

IInThEeBOMBOABI.




34.

[MapHukoBblid  3¢dexT, TrIodanbHOe MOTEIUICHHE KOMIIIEKTKOJIIIEKIM N3
KJIMMaTa ¥ UX BO3MOXKHBIE OCHeACTBHsI. O30HOBBIN CIHCKa

CJION M €T0 3Hau€HUE /IS )KU3HU Ha 3emiie. 3aluTa

AT™mochepsl oT 3arpsA3HEHUsI. Hedts y

HedTenpoaykTel. HeThKaKTOMIINBO. 3arpsi3HEHUS
MHUPOBBIX BOJIOEMOB.
JIngHasi OTBETCTBEHHOCTh KaXKJIOrO 4YeJOBEKa 33

0€30IaCHYIOOKPYKAIOIIYIOCPEY.

VIlllepeuyeHb peKOMEHIYeMbIXHCTOYHHUKOB

o s

Apcxkuit FO.M., lanunsan B.U. unp. «9xonorudeckue mpoOiIeMbl: 4TO MPOUCXOIUT, KTO
BHHOBAT M YTO JIeJaThy»: yuyeObHoe nocooue. M., MHIITY, 1997.
BaiikoBaB.M.Xumusmocieypokos.Biomompnikone.—M.:IIpocsemienne, 2011

brikanosa T.A., beikanoB A.C. 3aiauu o XUMHHC SKOJOTUUECKUM COJIEPKAHUEM.—
Boponex, 1997.

TomeadensaM.I".Bueknaccuaspadoranoxumun.—M. :IIpoceemenue,2012.
I'me6oaB./[.OpranuzanusunpoBe1eHUEIK0IOTHYECKOTONPAKTUKYMAaCOIIKOIbHA
kamu:Metoanaeckuepexomenaanuu/B.J{.I'me6osa,H.B.ITo3nHsAKOBa.—Y IBSTHOBCK:
YUIIKIIPO, 2007
I'peuymnukoBaT.}O.ITporpammaBreypouHoiiaesTensHocTH«brochepa. Dxonorusi.
3nopoBwer.[ Tekct]:meToanueckuepekomennanuu/T.10.I'peuymaukosa,E.B. Criupuna. —
Vinesgaosck: ®I'BOY BO «Ynal'TIY um. U. H. Yaesaosay, 2017.
I'peuymnukoBaT.}O.IIporpamMmmaBHEypOUHONUIEATETBHOCTH« IKOJIOTO-KPACBETUECKUE
kBecThl». [Teker]: meroanueckue pekomeHaanuu/T.10. I'peuymaukosa, E.B. Criupuna.
—Y IbSIHOBCK: ®I'BOYBO «Yal'Tly WM. W.H.VassaHOBaY, 2017.
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