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|. IlosicHuTeabHasi 3aMKCKA
Paboyas nporpamma no BHEYPOUHOMN AeATENbHOCTU «[TPaKTUKYM NO XMMUK» ANA 9-X K1aCCOB COCTaB/IEHa B COOTBETCTBMU C TpeboBaHUAMMU

depepanbHOro rocyaapcTeeHHoro obpasoBateibHOro cTaHAapTa 06uiero ob6pasoBaHNA BTOPOro NOKONEHUA:

1.

MprMmepHan ocHOBHas obpa3oBaTtesibHan NPorpamma OCHOBHOro obulero o6pasoBaHma (ogobpeHa peleHnem gpeaepanbHOro yyebHo-
MeToauyeckoro obbeanHeHua no obuiemy obpasoBaHmio (NpoTokon ot 28 uioHa 2016 r. Ne 2/16-3) — fgosreestr.ru;

2. Muncbmo MuHobpHaykm o1 28.10.2015 . Ne 08-1786 «O paboumx nporpammax y4ebHbIx NpegMeToB»;

3. Mncbmo MuHobpHaykm ot 12.05.2011 r. Ne 03-2960 «0O6 opraHM3aumm BHEYPOUHOW AeATENbHOCTUY.

JaHHasa nporpamma siBASETCA NPOrpammon obLenHTeNNEeKTyaIbHOM Hanpas/ieHHOCTU. Mporpamma NOCTPOEHa Ha C/ieAyoLWnX NPUHLMNAX:

- MpuHyun HayyHocmu (3HaHMA OCHOBaHbI Ha 0O BEKTUBHbIX Hay4YHbIX paKTax).

- MpuHyun nocnedosamesnbHocmMu U cucmemamuyHocmu (0by4eHMe OT NPOCTOrO K C/IOXKHOMY, «OT HE3HAHUA K 3HAHWUIO, OT HEYMEHUSA K YMEHUIO»).

- MpuHyun HaeasoHocmu (OCyLWECTBNEHME CBA3U MEXKAY KOHKPETHbLIM M abCTPAKTHbIM).

- MpuHyun ocmeicieHHocMu (NEPEHOC MMEIOLLMXCA 3HAHWUI B HOBYIO CUTyaLMIO).

- MMpuHYUN co3HamesbHOCMU U AKMUBHOCMU (NPUMEHEHME 3HAHUI Ha NPAKTUKE).

[Mporpamma «IIpakTUKyM MO XUMHH» JETAIM3UPYET COACPKaHUE Kypca BHEYPOUHOU NESTEIHHOCTH, JAaeT MOAPOOHOE pacrpelelieHHe 4acoB U
MOCIIEIOBATEIIHLHOCTh U3YUSHHS TEM H Pa3JIeIIOB.

JlaHHas mporpamMma MpenHa3HadeHa Ui yJammxcs 9 Kiacca, MO3BOJISIET PACHIMPUTh M YIIyOUTh y YYalIMXCSl MPAaKTUYECKOE MPHUMEHEHHE
MOJTyYCHHBIX TEOPETUICCKUX 3HAHUH TI0XHMHUHU.

IIporpamma paccumtana Ha 34 yueOHbix waca (1 9ac B Heesr0), OPUEHTHPOBaHA Ha YIUIyOJCHWE W paclIMpEHHE 3HAHWN, Ha pPa3BHTHE
M0003HATENIFHOCTH HMHTEPECa K XMMHH, Ha COBEPIICHCTBOBAHHE YMEHUH YJalIMXCsl 00paIIaThCs ¢ BEIIECTBAMH.

JlaHHBII Kypc BHEYPOYHOW JEATEIBHOCTH MPEIyCMATPHBAET DKOJOTUYECKYIO HAIPAaBICHHOCTh XHMHUYECKOTO 0OO0pa3oBaHHs, NpPEAyCMaTpPHUBACT
03HAKOMJICHUE YYAIIUXCSI ¢ XUMUYECKUMHU acCIeKTaMU COBPEMEHHOM 3KOJIOTMU M SKOJIOTUYECKUX MpoOiieM (r1o0aibHOE MOTEIUICHUE KIIMMaTa, 030HOBBIC
TIBIPBI, KUCIOTHBIC 0K, 3arPS3HEHUE OKPYXKAIOLICH CPe/Ibl, UCTOIICHUE PUPOTHBIX PECYPCOB).

LleHHOCTH TIPOTPaMMBI 3aKIFOYAETCS B TOM, YTO yYaIIMECs C TOMOIIBI0 KEHC — TEXHOJOTHH IMOJIydaT BO3MOXKHOCTH MOCMOTPETh HA Pa3iIMYHBIC
POOJIEMBI C MTO3UIMH YICHBIX, OLIYTHTh BECh CIIEKTP TpeOOBaHHU K HAYYHOMY HCCIICIOBAHHUIO.

AKTyanbHOCTH NPOTPAMMbI B TOM, YTO OHA CO3/IaeT YCIOBHS ISl COIMAIILHOTO, KYJIbTYPHOTO U TPO(ECCHOHAIBHOTO CaMOOTIPEICICHHUSI, TBOPUYECKOM
camopeanu3aliy JUYHOCTU peOEHKa, (GOPMUPOBAHUS XUMHUUYECKON IPaMOTHOCTH. 3HAHUS U YMEHHUS, HEOOXOAUMBIE IS OpraHU3aIK UCCIIEOBATEIBLCKON
JeSATEIPHOCTH, B OYIIyIIIEM CTaHYT OCHOBOM JJIsl OpraHU3allMy HAy9HO-HCCIICIOBATEIBCKOM ICATEIILHOCTH B By3aX, KOJIJICDKAX, TEXHUKYMaX U T.I.

[Tpu pazpaboTke mporpamMMbl aKIIEHT JETIAJICS Ha BOIPOCHI, KOTOPhIE B 0a30BOM Kypce XMMHUH OCHOBHOM IIKOJIBI PACCMATPUBAIOTCS HEIOCTATOYHO
TMIOJIHO WJIM HE PACCMATPHUBAIOTCS COBCEM. 3a/1a4Ml U YIIPAKHEHHS MOA00paHbI TaK, YTO 3aHATHS IO UX OCMBICICHUIO U PEHISHUIO MPOXOAAT JIUO0 MapaieabHO
C U3y4aeMbIM Ha ypOKax MaTepUaIoM, JU00 KaKk MOBTOPEHHE YK€ MOTYYeHHBIX 3HAHUH.

[IpakTHdeckas 3HAUUMOCTH IMPOTPAMMBI 3aKJIFOUAETCS B TOM, UTO yAaeTCsl aKTUBU3UPOBATh Pa3iMuHbIe (JaKTOPBI: TEOPETUUECKHE 3HAHUS TI0 TOMY UITU
WHOMY KYypCY, IPaKTUYECKUI OTBIT 00yd4aeMbIX, UX CIIOCOOHOCTH BBHICKA3bIBATH CBOM MBICIH, UICH, IPEIOKEHHS, yMEHHE BBICTYIIATh adbTEPHATUBHYIO
TOYKY 3pEHHS, U apTYMEHTHPOBAHO BBICKA3aTh CBOIO.

OOyyaromue moJiydaT BO3MOKHOCTH TPOSIBUTH U yCOBEPIICHCTBOBATH AHANUTHUYECKHE W OLIEHOYHBIC HABBIKM, HAYYUTHCS paboTaTh B KOMaHJE,
MIPUMEHSTH Ha IPAKTUKE TEOPETUUECKUN MaTepHUall.



HoBusHa nanHO#W mporpamMMmbl 3aKIIOYAeTCsS B BO3MOXHOCTH M3YYCHHUS YYAIlUMUCS HOBBIX TEM, HE pacCMATPUBAEMBIX MPOTPAMMON MpeaMeTa, C
MTOMOIIBI0 TPOOJIEMHO- CHTYaTUBHOTO OOY4YEeHHs. DTO MO3BOJSET CTPOUTH OOydeHWE ydamuxcs 9 KIacCOB C y4eTOM MAaKCHMAJLHOTO MPHOIMKEHUS
peaIMeTa XMMUU K MPAKTUIECKOW CTOPOHE KHU3HHU.

Leap kypca: pacmmpeHue u yriryoJeHue 3HaHUHN 10 IPEIMETY, CO3/IaHNe BOCITUTHIBAIOIICH Cpe/Ibl, 00eCIICYHBAIONICH aKTHBH3AIMIO HHTEIUICKTYaTbHBIX
WHTEPECOB YUYalIUXCs B CBOOOJHOE BpeMsl, pPa3BUTHE 3/I0POBOM, TBOPUYECKH pACTYIIEW JTUYHOCTH, MOJITOTOBICHHON K JKU3HEACITEIHPHOCTH B HOBBIX
YCIIOBUSX, CIIOCOOHOM Ha COIMAIbHO 3HAYUMYIO TPAKTHYECKYIOJACATCIIEHOCTD, PEATH3AINI0 JOOPOBOJILYCCKIX HHUITUATHR.

3apaum kypca:
1. ®opmupoBaHuEe MO3UTUBHOIN CAMOOLIEHKH, CAMOYBa)KEHHUS.
2. ®opMupoBaHNE KOMMYHHKATUBHON KOMITETEHTHOCTH B COTPY/IHUYECTBE:
— yYMEHHE BECTH JTUAJIOT, KOOPHMHUPOBATH CBOM JICHCTBUS C ACHCTBUSIMH MAPTHEPOB ITOCOBMECTHOH JIESATEIHHOCTH;
— CHocoOHOCTH T0OPOKETATETHHO M YYTKO OTHOCHUTBCS K JIFO/ISIM, COTIEPEKUBATH;
— (opMHUpPOBaAHHE COIMATHLHO a/IEKBATHBIX CIIOCOOOB MTOBEICHHUS.
3. ®opmupoBaHUe CIOCOOHOCTH K OPraHU3aINH eI TETLHOCTH U YIPABJICHHUIO €10:
— BOCTIMTaHHE IeJICYCTPEMIIEHHOCTH U HACTOWYHBOCTH;
— (opMUpOBaHHE HABBIKOB OPTraHU3AIMH PA00YeTo MPOCTPAHCTBA U PAIIHOHATLHOTO HCIIONIE30BaHHSI Pa00YeTr0 BPEMEHH;
— (popMupoBaHUE YMEHHSI CaMOCTOSTEIbHO M COBMECTHO IUIAHUPOBATH JAEATEIbHOCTh M COTPYAHUYECTBO; — (OPMHUpPOBAHHE YMEHUS
CaMOCTOSITEJIbHO ¥ COBMECTHO TPUHUMATHPEIICHHUS.
4. ®opMUpOBaHNE YMEHUS PelIaTh TBOPUYECKHE 3a/1aUH.
5. ®opmupoBaHKe YyMEHUs padoTaTh ¢ HHPpOpManuen (cOop, CUCTeMaTU3aIM, XPaHECHUE, UCTIOIL30BAHNUE).

1. [InanupyeMble pe3yJIbTAThl OCBOECHHS COAePKAHUA KypcaJIMYHOCTHBIMH pe3yJIbTATAMH SIBJISTFOTCS
- 8 UEHHOCMHO-0PUEHMAUUOHHOU cghepe: H4yBCTBO rOpPAOCTN 33 POCCUMCKYIO HayKy, OTHOLIEHMEK TPYAY, LieNeyCTPeMIEHHOCTb, CAMOKOHTPO/b U

CaMOOLEHKa,

- 8 mpyoosoli cghepe. TOTOBHOCTh K OCO3HAHHOMY BHIOODY AanbHElIIel 00pa3oBaTeIbHONTPAEKTOPUH;
- 8 nosHasamenvHol cgepe: MOTUBALIUA YYEHUS, YMEHUE YIPABISATH CBOEH MO3HABATENHHOUAEATEIHHOCTH.

npeAMETHbIMM pe3ynabtaTtaMmn OCBOEHUNA NPOrpammbl ABNAKOTCA:

- 8 No3HasamesnovHol cepepe:

OTHCBIBATH JIEMOHCTPAIIMOHHBIE U CAMOCTOSTENILHO MPOBE/ICHHBIE XUMUYECKHE SKCTIEPUMEHTHI;KJIaCCU(PULINPOBATh U3YUE€HHBIE OOBEKTHI U SBJICHHUS;
J1aBaTh OIpEeNICHUS U3Y4YEHHBIX TOHITUH;

ONMCBHIBATh M Pa3INyvaTh U3y4YEHHBIEC BELIECTBA, IPUMEHSAEMBIE B IOBCEIHEBHOM JKU3HU; CTPYKTYPUPOBATh N3YYEHHBIN MaTepual U XUMHUYECKYIO
MH(pOPMAIIHIO, IOTYYEHHYIO U3 APYTUXUCTOYHHUKOB;



JIeTIaTh BBIBOJIBI M YMO3AKIIIOUCHHUS U3 HAOII0IeH!IT;0€3011acHO 00panaThesi BEIEeCTBAMHU.

- 6 mpy0osoll chepe:

IUIAHUPOBAaTh M OCYIIECTBJISITH CAMOCTOSTEIbHYIO pabOTy MO TOBTOPEHHIO W OCBOCHUIOTCOPETHYCCKON YaCTH,

IUIAHKUPOBATH U MPOBOJIUTH XUMHUYECKHI IKCIIEPUMEHT; HCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUUC MX MPEAHA3HAUYCHUEM M CBOWCTBAMHU.

- 8 YeHHOCTHO-0PUEHMAYUOHHOUL chepe:

aHAJIM3UPOBAThH u OLICHMBATh  MOCJCJCTBUS JUIS  OKpPYXAaOIIeH CpeibIOBITOBOM 1

MPOM3BOJICTBEHHOW JCATCIBHOCTH YEJIOBEKA.

- 8 chepe bezonacHocmu dHcu3HEOeaMeNbHOCU.:

OKa3bIBaTh MEPBYIO TIOMOIIb MPU OTPABJIICHUAX, 0KOTaX U JPYrHX TPaBMaX, CBA3aHHBIX CBEIIECTBAMH M JIA00PATOPHBIM 000PYI0BAHUEM.

MeTtanpeameTHbIMU pe3ysibTaTaMM ABNAIOTCA:

- YMEHHE OIpeNeNsITh CPEACTBA, TeHEPUPOBATh HI€U, HEOOXOAUMBIE JUTSl UX peann3aliiy;
- BJIaJICHHE YHUBEPCAIbHBIMU €CTECTBEHHOHAYYHBIMHU CIIOCOOAMU JESTebHOCTH: M3MEpeHHe,Ha0II0IeHne, IKCIIEPUMEHT, y4eOHOe HCCIIeI0BAHUE;
- YMEHHE OMNpEAeNsATh LEIH U 3aJaud JAEATeIbHOCTH, BHIOMpPATh CPEACTBA pealu3aliy 1€ UIPUMEHSITh UX Ha MPAKTUKE;
- HCII0JIb30BaTh Pa3IMUHbIe HCTOYHHUKY JJIS MTOTYYeHHS] XUMHUUECKON HH(POpMAIIH.
OcBoeHme mporpaMMbl BHEYPOUHOI JI€ATENHOCTH O0OYyJaIOUIMMUCS MO3BOJIUT MOJIYYUThHCIEAYIOIINE PE3yIbTaThl:

B cpepe pazeumus 1uuHOCMHBIX YHUBEPCANILHBIX YUEOHBIX OCUICIBUIL 8 PAMKAX:
KoeHumusHo20 KomnoHeHma 6yoym cgpopMupOoBaHbI:

- JKOJIOTHYECKOE CO3HAHWE, NMPU3HAHUE BBICOKOHW IICHHOCTH JKU3HHM BO BCEX €€ MPOSBICHHUSIX;IPABUI MIOBEJICHHS B UPE3BbIYAHBIX CUTYAIUIX;
- OCHOBBI COITMATIBHO-KPUTHYECKOTO MBIIIICHHS, OPHEHTAIIS B OCOOCHHOCTSIX COIMAIBHBIXOTHOIICHUH M B3aUMOICHCTBHUIA.
JeamenbHOCMHo20 KOMMOHeHMa 6ydym chopMUPOBAHLI:

- YMEHHE BECTH JHaJOT Ha OCHOBE PABHOIIPABHBIX OTHOLICHUH W B3aMMHOTO YBa)KCHUS UTIPUHSTHSI,

- YCTOWYMBBIN TIO3HABATEIIbHBIA WHTEPEC M CTAHOBJICHHE CMBICIOO0pasyromieii (yHKIUUIIO3HABATEIBHOTO MOTHBA,
- TOTOBHOCTH BBIOOpA MPOPUIBHOTO 00pa30BaHUSL.

LileHHOCMHO020 U SMOYUOHAMBbHO20 KOMMIOHEHMO8 Bydem cghopmuposaHa:

- TOTPEOHOCTH B CAMOBBIPAKEHUH U CaMOPEaTH3aliy, COIUAIEHOM NpH3HaHUH. OOYJaromuiCs MOTYIUT BOSMOYKHOCTD JIIS
(bopMUpoBaHUS:

- TOTOBHOCTH K CaMOOOPa30BaHUIO M CaMOBOCIIUTAHUIO;

- BEIpOKEHHOW YCTONYMBOHN yueOHO-TI03HaBaTEIbHOW MOTHBALIMK M HHTEPECa K YUCHHIO.

B cgpepe pazeumusn pecynamusnvlx yHUuGepcaIbHblX yueOHbIX 0CliCHEUTL 00YUalOWuIicA
Hayuyumca:



- CaMOCTOSITEIbHO AHAJIU3UPOBATH YCJIOBUS JOCTMKEHMS LI€JIM HAa OCHOBE y4€Ta BBIJICICHHBIXYUUTEIEM OPUEHTUPOB JACUCTBHS B HOBOM Yy4€OHOM
Marepuaie;

- IEJICNIOJIaraHuIo, BKIIOYAsk IIOCTAHOBKY HOBBIX IieNel, mpeoOpa3oBaHue MPAKTUYECKON 3aJauuB NIO3HABATEIBHYIO;

- INIAHUPOBATh IIyTU JOCTHKECHHUS LICIICH.

[Mony4yume 803MOXHOCMb HAYYUMbCA:

- IpU IJIaHUPOBAHUH NOCTUKCHUA ueneﬁ CaMOCTOATCIIbHO U aICKBATHO YYHTBLIBATH YCJIOBHA MCPCACTBA UX JOCTUIKCHUS,
- CAMOCTOATCJIbHO CTaBUTh HOBBIC y‘~I€6HI>Ie e 1 3aJa4u.

B cghepe pazeumun noznasamenbHulX YHUGEPCAIbHBIX YUEOHBIX 0ClICHIBUTL 00YUAIOWUITICA
Hayyumca:

- MPOBOJAUTH HAOIOIEHUS U DKCIIEPUMEHT TI0/1 PYKOBOJICTBOM YUUTEJS;

- OCHOBaM pealn3aliy IPOEKTHO-UCCIEeI0BATEIbCKON AeITEIbHOCTH;

- OCYIIECTBIISATh PACIIMPEHHBINH MOUCK MH(POPMAIIUN C UCIIOIH30BAHUEM PECYPCOB OMOIMOTEK MUHTEPHETA.
[Mony4um 803MOMHOCMb HOYYUMbCA:

- CaMOCTOSATEIILHO TPOBOIUTH UCCIIEIOBAHMS HA OCHOBE MMPUMEHEHUSI METOIOB HAOFOICHHS MIKCIIEPUMEHTA;
- CTaBUTh MIPOOJIEMyY, apryMEHTHPOBATh €€ aKTyalbHOCTb;

- OpPraHu30BaTh UCCIEA0BAHUE C LIETbI0 IPOBEPKH TUIIOTE3bI;

- BBIJIBUTATh TMIIOTE3bI O CBS3AX U 3aKOHOMEPHOCTSIX MPOLIECCOB;

- JIeNlaTh YMO3AKIIIOUEHUS ¥ BBIBOJIbI HA OCHOBE apryMEHTalUU.

B cghepe pazeumus KommyHuKamuHoviX YHUBEPCAIbHBIX YUEOHBIX Oeicm Ul 00yUalouuiica
Hayuyumca:

- aICKBATHO HCIIOJIb30BATh PCYCBLIC CPCACTBA JIA PCHICHHUA PA3JIMYHBIX KOMMYHHUKATUBHBIX3ada4, BJIAJICTh YCTHOﬁ U TMCbMEHHOM PCUbLO;
- aJICKBATHO UCIIOJIB30BATh pE€Yb HJIS IIJIAHUPOBAHUA U PETYIIALINN cBoeit JCATCIIBHOCTH,

- OpraHu30BbIBATH U INIAHUPOBATDb y‘I66HOG COTPYAHHUYCCTBO C YUUTCIICM U CBCPCTHHUKAMMU,

- CTPOUTHb MOHOJIOTHYCCKOC KOHTCKCTHOC BbICKA3bIBAHHUC,

- HHTCIpHUPOBATHCA B I'PpyHIly CBEPCTHUKOB U CTPOUTH HNPOAYKTUBHOC BBaHMOHeﬁCTBHe COCBCPCTHUKAMHU U B3POCJIIbIMHU.

Honyqumb B803MOMXHOCMb HAy4YUMm®bCA:

- OKa3bIBaTb IOAACPIKKY U COoZICHCTBHE TEM, OT KOI'0O 3aBUCUT NOCTHUKCHUC IICJIIN B COBMGCTHOP'IHCHTCHBHOCTH;
- 6paTI> Ha ceO0s HWHUIUATHUBY B OpraHnu3alvuid COBMCCTHOT'O JICHCTBHSL.



111 ®opmbl 1 BUABI Y4eOHOI eI TeIbHOCTH

B npornecce 3ansaTHI BEQyIIMMU METOJAMU M IIPUEMAMU OPraHU3ALNN EATEIbHOCTH YUAIIUXCS ABJIFOTCS:

— METOJI CIIyXOBOTO BOCHIPHUSTHS U CIIOBECHOMW Tepeaadn HH(POpPMAaLU;IPUEMBbL: PaccKa3, JICKIHUs, TUCKYCCHsI, Oecelia, BEICTYIICHUE;

— METOJ CTUMYJIMPOBAHUS U MOTHUBALUU;

MIPUEMBL: CO3JaHUE CUTYyallUH YCIeXa, MOOIIPEHHUE, BBIIIOJHEHUE TBOPYECKUX 33JaHUN, CO3JaHME IPOOJIEMHON CHUTyallM, MPOTHO3UMpOBaHUE Oyaymiei
NEeSITENIbHOCTH, KOPPEKTHOE MPEAbsBICHUE TPEOOBAHU, 3aNHTEPECOBAHHOCTD PE3yIbTaTaMH padOThI;

— MeToJ1 nepeaur nHGOpPMaIUH C TOMOIIBIO IPAKTUYECKOH 1A TEIbHOCTH;

MIPUEMBI: COCTaBJICHHUE IJIaHa, TE3UCOB BBICTYINIEHUH, peJaKTUPOBAaHUE, OLIEHUBAHUE BHICTYIUIEHUH, COCTABJIEHUE CXEM U TaOJMII;

— METOJI KOHTPOJIS;

MIPUEMBI: aHAJIU3 BBICTYIUJICHUM, HaOJII0/IEHUS], CAMOOIICHKA, OLIEHKA T'PYIIIbl, TECThI, BBICTYIIJICHHUS Ha 3aHATHUSX, 3all[UTa IPOEKTA.

@ opMbl OPraHu3auuu 00yyeHus :
— IPYIIIOBLIE;

— UHAUBUAYAJIbHBIC,

— (ppoHTATIBHBIE.

IV ®opMbI KOHTPOJISI Pe3yJIbTATOB OCBOEHHUSI MPOTPaMMbI

DOopMBbI KOHTPOJIS:
® TEKYIIHH KOHTPOJIb (OLIEHKAa aKTUBHOCTHU MPU 0OCYKJIECHUH MPOOIEMHBIX BOIIPOCOB,PE3y/IbTaTOB BHIIOJIHEHUS JOMAIIHUX 33alaHuil);
® TEMaTUYECKHI KOHTPOJb (OI[EHKA Pe3ybTaTOB TEMAaTUYECKOTO TECTUPOBAHNA);
® UTOTOBBIM KOHTPOJIb (OIIEHKA PE3yIbTaTOB BBIMOJHEHHS pa3NuyHbIX BapuaHToB KIIMoB)

V Copepxanus kypca BHeypouHoii AesaTebHOCTUBEIIIECTBA (3 yaca)
Hemuoro u3 ucropun xumun. XuMus BUepa, CEroHs, 3aBTpa.BemiecTBo, (hru3nueckre CBOMCTBA BELIECTB.
OTinumne YUCTHIX BElIecTB 0T cMeceil. CriocoObl pa3faeneHus: CMEeCeu.
Mpaktuueckas pabota N2 1 «Cnocobbl pasgeneHua cmecemn».

XUMHUNYECKHUE PEAKIIUMU (4 yaca)
[Tpu3naku xumudeckux peakuuil. Kinaccupukanus XUMHYECKUX Peakluil 110 pa3InYHbIM IPU3HAKaM. DIEKTPOJIUTHUECKAs JUCCOLMALUs. DISKTPOIUTHI U
HEDJIEKTPOJINTHL. Peakiuyu noHHoro ooMeHa. OKHUCIUTENbHO-BOCCTAHOBUTEbHbIE peakiiMi. OKUCIUTETN U BOCCTAHOBUTEIH.



JladopaTopHas padora Ne 1 «Peakius 3aMelieHust Meu ’eJIe30M B paCTBOPE MEIHOTO Kyopoca, BOJAOPO/Ia IMHKOM B PACTBOPE COJISTHOM KUCIOTBDY.
JlaGopaTopHasi padora Ne 2 «Peakius oOMeHa MEXIy KapOOHATOM KAJIBIUS M COJITHOW KUCJIOTOM, XJIOPHIOM Oapusi U CEpHOM KUCIOTOW», «Peakuus
pasznoxenus ruapokcuaa meau (11)».

METAJLJIBI (9 yacoB)

XapakTepucTUKa METAJUIOB IJIaBHBIX MOATPYIII U UX COCIMHEHUN

OO6mast xapakTepucTuka MeTauioB riaaBHbeiX noarpynn [-III rpynm B ¢Bsi3u ¢ MX MOJOXKEHHWEM B MEPHUOJAUYECKON CHUCTeME XMMHUUYECKHuX anemeHToB JI.M.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB.

XapakTepHble XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB U COCTMHEHUI METAIJIOB - IIEJIOYHBIX, IIEJJOYHO3EMEIIbHBIX.

XapakTepuCcTUKa MEPEXOIHBIX 2JIEMEHTOB — ME/IH, JKEJIe3a, aJJFOMUHUS 110 UX MOJIOKEHHUIO B IEPUOANYECKON CUCTEME XUMHUYECKUX nemMeHToB /1. 1.
MenneneeBa 1 0COOEHHOCTSIM CTPOEHUSUX aTOMOB.

Mertaiisl B IpupoJie: pyibl YEPHBIX, [IBETHBIX, IParolleHHbIX METAUIOB. XapaKTepHble METAININYECKHE, PU3NYECKHEe U XUMUYECKHE CBOMCTBA, BHYTPEHHEE
CTpPOEHME METAIIIOB. IIOHATHE aKTUBHBIX M MACCUBHBIX MeTaLIOB. [10/1b3a 1 Bpe METaIOB /IS YEJIOBEKa.

DNEeKTpOXUMHUYECKUN psiJl HanpshkeHu MetaioB. Koppos3us MeramioB. Mexanusm koppo3uu MetayioB. Knaccudukanus koppos3uu MetamioB. CriocoOsl
3aIIMUTHI OT KOPPO3UU. AHTUKOPPO3UIHBIE MOKPHITHS. CIIIIaBbI.

Peaxmun OBP ¢ ygactuem mertamioB u ux coenunenuid. llemouku npespamenwnii (mo oopasiy OI'D).

MpakTnyecKan paborta Ne 2 «KayecTBeHHble peakLMn Ha MOHbI METa/IJIOB»

HEMETAJLJIBI (13 yacos)

Hewmerannsl B mpupoje. Mcronap30BaHue MPUPOIHBIX PECYPCOB.

Crpoenne aroMmoB HeMeTauioB. CTpoeHUs MOJIEKYJT HeMeTalluIoB. @Pu3ndecKkue cBOMCTBa HeMeTaITOB. COCTaB M CBOMCTBA MTPOCTHIX BEIIECTB — HEMETAJLIOB.
Psn snexTpooTpuLiaTeIbHOCTH HEMETANIOB. XUMUYECKHE CBOWCTBA HEMETAJIOB.

[IpakTiueckas ImiKana 3IEKTPOOTPULIATEIBHOCTH aTOMOB. HemeTaniabl — OKUCIHUTENN M BOCCTaHOBUTENU. B3ammonelcTBUE € MPOCTHIMU U CIOXKHBIMU
BEI[ECTBAM.

OO01as xapakTepucTUKa HeMeTaIJIOB r1aBHbIX oArpyni IV—VII rpyri B ¢BsA3U ¢ UX MOJ0KEHUEM B IEPUOIUUECKON CCTeMe XUMUYECKUX dreMeHnToB J.1.
MenneneeBa 1 0COOEHHOCTSIMU CTPOCHHUS UX aTOMOB.

XapakTepHble XUMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB M COSAMHEHUN HEMETAIJIOB - FaJIOT€HOB, KUCIOPO/Ia, Cephl, a30Ta, (pocdopa, yriepoa, KpeMHHUS.
Pemenue 3ananuii Ha cocTaBlieHUE YPaBHEHUN XUMHUYECKUX PEaKIIUM.

Mpaktuueckas pabora N2 3 «3kcnepMmeHTaNbHble 334241 NO PACNO3HABAHMIO U MOYYEHMIO BELLLECTBY

XUMMUSI U 3I0POBBE (2 uaca)

CoctaB u CpeaAcCTBa COBPEMCHHBIX U CTAPUHHBIX CPCACTB 'MI'MCHBI, POJIb XUMHWYCCKUX 3HAaHUU B T'paMOTHOM BBI60pe 9TUX CPCACTB; MMOJIC3HBIC COBCTHI 11O
YXOJ1y 32 MOJIOCTBIO pTa.

OCHOBHEBIE COCTAaBJIAOIIHUE 3O0POBOTO 06pa3a JKHU3HU. HpaBI/IHa MNOAACPIKAHUA 3O0POBOTO 06pa3a KU3HU. Poab XMMHMYECKHX 3HAHHUU IIpu aHaJIN3C
B3aHMOHeﬁCTBHﬂ opraHusma cC BHEIIHEH CpCI[OfI.



XUMMSA U DKOJOT'US (4 yacos)

OcHOBHBIE BUIbI 3arpsi3HEHUN aTMOCc(epsl U UX UCTOYHHUKH. Boa. Bosia B Macmtabax mianersl. OUMCTKAa TUTHEBOM BOIBI.
[TapuukoBsIid 3G heKT, TI00aTpHOE NOTEIUIEHHE KIMMaTa U MX BO3MOXHBIE TociencTBHs.O30HOBBIH CIOH U €ro 3HauYCHHE IS )KU3HU Ha 3emiie. 3aimra

aTMoc]epsl OT 3arpsi3HEHUSL.

Hed1s n HedTenpoaykTsl. HedTh Kak TOmIMBO. 3arps3HEeHUs] MUPOBBIX BOJOEMOB. JIMUHAs OTBETCTBEHHOCTH KaXI0TO YEJIOBEKa 3a O€30MaCHYIO

OKPY’KaIOILLYIO CpELy.
VI TemaTuyeckoe nIaHUPOBaHUE
Hcnoan3oBanue Hara Hara
Kou- Bo 000opy10BaHNS LIEHTPA Mo MJIAHY dakTuy
Ne Tema 3ansaTust 4acoB €CTeCTBEHHOHAYYHOI 1
n/n TEeXHOJIOTH4eCKOil
HAINIPaBJIEHHOCTEM
«Touka pocra»
l. BemiecrBa 3
1. | HemHoro wu3 wuctopuu XuMuH. XHUMHS BUepa, JleMoHCTpaIioHHOE 08.09.
CETOIHSI, 3aBTpa. 000pyI0BaHNE 22
2. | BemectBo, ¢usnueckne cBoiicTBa BeniecTB. OTIMYNE YUCTHIX BEIIECTB OT 15.09.22
cmeceil. CriocoObl
pa3aeseHus: CMecen.
3. | IlpakTuyeckass padora Ne 1  «CnocoObIpa3iaeneHus cMeceny. [Hudposas maboparopus mo 22.09.22
XUMHH, KOMIJIEKT XUMHYECKUX
PEaKTHUBOB
I1. XuMHYeCKHE peakuu 4
4, | Ilpu3Haku XuMHUYECKHX peakiuid. KiaccudukanusaXxuMuueckux peakiui mo 29.09.22
Pa3IMYHBIM MPU3HAKAM.
DnekTposuTuyeckas auccoruanus. Jlaboparopusiid onbIT Ne 1. «Biusiaue
pPacTBOPUTEIIS HA AUCCOIHAIIMIO»
5. | DIeKTpOIUTHI U HEANEKTPOIUThL. Peakiinu nonnoroooMena. OKUCIUTEIHHO- JleMoHCTpaIiOHHOE 06.10.
BOCCTAHOBUTEJIbHBIE obopynoBaHue 22

peakuuu. OKUCIUTENN U BOCCTAHOBUTEIN.
IIpakTnueckas padora Ne 2. DIeKTPOJINTHI U HEAJIEKTPOJIUTBI




6. | IlpakTnueckas padora Ne 3 «Peakuus 3amemieHus] MEAU >KEJIe30M B PacTBOpE Hudposas naboparopust Mo 13.10.22
MEHOTO KyIOpoca,BOI0pO/ia IMHKOM B PAaCTBOPE COJISTHOM KHCIIOTBI». XUMUH, KOMITJIEKT MOCY bl U
000pyI0BaHUs 1751
YYCHHUYECKUX OTIBITOB,
KOMIUIEKT XUMHUYECKUX
PEaKTUBOB

7. | IlpakTnyeckas padora Ne 4 «Peaknust oOMeHa MeXAy KapOOHATOM KaJbIHS H Hudposas nabopartopus no 20.10.22
COJISTHOM KUCJIOTOM, XJIOpUJIOM Oapusi M CEPHON KUCIOTOM», «Peakuusipa3iokeHus XAMUWH, KOMIUIEKT MMOCY/IBI U
rugpokcuaa meau (11)». 000pyIOBaHUS TS

YYEHHUYECKUX OTIBITOB,
KOMIUIEKT XUMHUYIECKUAX
PEaKTHBOB
I1l. Meranibl.

8. | XapakTepucTHKa METaIOB TJIABHBIX TOATPYIIT H HX 27.10.22
COCIMHEHU.

9. | OOmas xapakTeprcTHKa METa/LIOB TIaBHBIX moArpymn I-I11 rpymi B ¢Bs3u ¢ ux 10.11.22
MTOJIOKEHUEM BIIEPUOJUYECKON CUCTEME XUMHUYECKHUX nemMeHToB [[.1.

MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aTOMOB.

10. | XapakrepHble XHMUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB M COCIMHECHUI JleMoHCTpaIMoOHHOE 17.11.
METaJUIOB - HIEJIOYHBIX, 000py1I0BaHNE 22
[lenouno3zemenbHbIX. JIabopaTopHbIii onbIT Ne 2. «CHiIbHBIC U clla0bIe
AIIEKTPOJIUTHI

11. | XapakrepucTHKa MEPEXOIHBIX FIIEMEHTOB — MEJIN JKeJe3a, aTFOMUHHMS 110 X 24.11.22
MOJIOKEHUIO B TIEPUOIMYECKOM CUCTEME XUMUYeCKUX 3aemMeHToB/l. U.

MenpeneeBa 1 0COOEHHOCTSM CTPOEHUS X
atromoB. IIpakTnueckas padora Ne 5. «OnpeneneHre KOHIEHTPALUHN COJIU IO
3JIEKTPOIPOBOJTHOCTH PACTBOPA»
12. | Merannsl B ipupo/ie: py/abl YEPHBIX, IBETHBIX,APAroleHHbIX  METaJUIOB. 01.12.22

XapaKTepHLIeMeTaJ'IJ'II/ILIeCKI/Ie, (I)I/ISI/I‘IGCKI/IC U XUMHUYCCKUC
CBOﬁCTBa, BHYTPCHHCC CTPOCHUC METAJIIIOB.




13. | IloHsTHE aKTUBHBIX M MACCUBHBIX MeTA/LIOB. [lomb3a 08.12.22
U BpEJl METAJIJIOB TSI YEJIOBEKA.
14. | DnexTpoxuMHUUecKuil psi HapsHKEHU MeTauioB. Koppo3us MeTaios. Kommnnekr xomnexuuit u3 15.12.22
MexaHu3m Koppo3un MeTamioB. Kiaccupukanus KOppo3un METAIIIOB. CIHCKa
CriocoObI 3amUThI OT KOPPO3UU. AHTHKOPPO3HMHBICTTOKPBITHS. CIUTaBHI.
JladopaTopublii onbIT Ne 3. «Kene3o. OxucieHue xxene3a BO BIAKHOM
BO3JTyXE»
15. | Peakuuu OBP ¢ yuactuemM MeTamioB U HUX JlemoHCTpaMoHHOE 22.12.
coemuHeHuil. llenoukn mpeBpamenuii (mo o6pazyOI'd). o0opyioBaHue 22
16. | MpakTuueckas padora Ne 6 «KauecTBeHHbICpEAKIINN HA HOHBI METAIIIOBY udposas naboparopus mo 28.12.22
XUMUH, KOMIUICKT ITOCY/IBI U
000pyI0BaHUs ISt
YYEHUIECKUX OTBITOB,
KOMITJICKT XUMHUYIECKUX
PCaKTHBOB
IV.  Hemerawibl 13
17. | Hemeramisl B ipupoe. cnonb30BaHre NpUPOIHBIX 12.01.23
pecypcos.
18. | CtpoeHne aTOMOB HEMETAILJIOB. 19.01.23
19. | CtpoeHus MOJICKYJl HEMETAJIOB. 26.01.23
20. | ®usnyeckue cBONCTBA HEMETAILIOB. 02.02.23
21. | CoctaB M CBOHCTBA MPOCTHIX  BELIECTB  — 09.02.23
HeMmeTasuioB. JIabopaTopHblil onbIT Ne 4. «OCHOBHBIE CBOMCTBA aMMHUAKa»
22. | P anexTpooTpuUIaTeIbHOCTH HEMETAJIIOB. 16.01.23
23. | Xumuieckre CBONCTBA HEMETAJLIIOB. [{udposas maboparopwus mo 23.01.23
Jla6opaTopuslii onbIT Ne 5. «Hemetamnsl. ["anorensl. M3yuenue gpusndeckux u XUMHUH,KOMIUICKT TIOCY/IbI U
XUMHUYECKUX CBOWCTB XJIopa» 060py,[[0BaHI/I}I U1t
YUEHUYECKUX OTBITOB,
KOMILJIEKT
XUMHYECKUX PEaKTUBOB
24. | IlpakThueckas IIKala AJIEKTPOOTPHUIATETHLHOCTU 02.03.23

atoMoB. JIaGopaTtopHblii onbIT Ne 6. «CpaBHUTENbHASI XapaKTEPUCTHKA
BOCCTAHOBHTEJIBHOM CIOCOOHOCTH METAJIJIOBY»




25. | HemeTasuibl — OKHCIMTENN U BOCCTAHOBUTEH. B3anmo ielicTBue ¢ 09.03.23
MPOCTBHIMU U CJIOKHBIMU BemlecTBaM. JlaboparopHuslii onbIT Ne 7.
«M3menenne pH B X0/1€ OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI»
26. | OOmas xapakTeprcTUKa HeMeTaIoB riaBHbeIX moarpynn 1V-VII rpynn B cBsi3u ¢ 16.03.23
WX TIOJIO)KEHUEM B IMEPUOJUYECKON CHCTEME XHMHUYECKUX anemeHTtoB J[.U.
MenpeneeBa U OCOOCHHOCTSIMA CTPOCHHS UX
atomoB. IIpakTuyeckas padora Ne 7. Onpenenenne XJ0pu-UOHOB B IUThEBOM
BOJIE
27. | XapakTepHble XHMHYECKHE CBOIMCTBAa MPOCTHIX BEHIECTB W COCAWHCHUUN 23.03.23
HEMETAJIJIOB - TAJIOTEHOB,KUCIIOPOJa, Cepbl, a3oTa, (ocdopa, yriepona,
kpemuus. JlabopaTopubliii onbIT Ne 8. «O0pa3oBanue cojield aMMOHUS
28. | PemieHme 3amaHuii Ha COCTaBJICHWE YypaBHEHUH 06.04.23
XUMHUYeckux peakuuii. Jlaboparopusiii onbiT Ne 9. «Hemeramibl. M3yuyenue
CBOMCTB CEpHUCTOIO ra3a u CEPHUCTOU KUCTIOThD)
29. | IlpakTuueckasi pagora Ne 8 «DKcriepuMeHTaIbHBIC33[a4YH TI0 PACTIO3HABAHHIO U [Mudposas nadbopaTtopus 1no 13.04.23
MTOJTYYEHUIO BEIICCTBY XUMHH, KOMITICKT TIOCY bl |
000pyI0OBaHUS ISt
YUEHUYECKUX OMBITOB,
KOMILJIEKT XUMHUYECKUX
pPEaKTHUBOB
V. XuMusi 4 3/10poBbe
30. | CoctaB | cpencTBa COBPEMEHHBIX M CTAPUHHBIX CPEJICTB TMITHUEHBI, POJIb 22.04.23
XUMHYECKUX 3HAHUN BIPAMOTHOM BBIOOPE STHUX CPENICTB; MOJIE3HBIE COBETHI
10 YXOAy 32 MOJIOCThIO pTa.
31. | OcHOBHBIEC COCTABIISAIOIINE 3I0POBOTO 00pa3a 27.04.23
xu3HU. [IpaBuma noanepxkanus 310poBoro odpazaxu3nu. Poias XxuMuyeckux
3HAHU MIPU aHAIKM3E B3aUMOJCHCTBHS OpraHu3Ma ¢ BHEUTHEH cpeoit.
V1. Xumusi v 3K0JI0THsI
32. | OcHOBHbIC BHJIbI 3arpsi3HEHMNA aTtMocdepsl M HX 04.05.23
HCTOYHUKHU.
33. | Boma. Boma B wMacmrabax 1raHeTsl. OuncTka 11.05.23

NUTHLEBOM BOJBI.




34. | IlapaukoBblii 3 QeKT, TI00aNbHOE NOTCIUICHUEe KIMMaTa M UX BO3MOXKHBIC 18.05.23
nocsieacTBUs. O30HOBBIN CIIOM U €ro 3HaueHue JJIs J)KU3HM Ha 3emile. 3alura
aTMoc]epsl OT 3arpsi3HEHUS.

35. | Hedrp u Hedrenpoaykrel. HedTh kak TOMIMBO.3arps3HEHUs] MUPOBBIX KommuiekT koyutekuuit u3 22.05.23

BOJIOEMOB.
JIn4Has OTBETCTBEHHOCTh KaXK/I0TO YEJIOBEKa 3a0€30I1aCHYI0 OKPYKAIOLYIO
cpeny.

CITMCKa
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