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l. IHosicuuTennLHAA 3aIHCKA

[Iporpamma «B XHMMUKM BCE€ MHTEPECHO» JETAaIU3UPYET COJEpKaHUE Kypca BHEYpPOUHOH
NESITEIbHOCTH, JaeT M0APOOHOE paclpeiesIEHUE YacoB U MOCIEI0BATEIbHOCTh U3YyUEHHS TEM U Pa3/IesioB.

JlanHas mporpaMMa mnpeaHa3HadeHa AJs ydamuxcs 9 kiacca, MO3BOJISET pacllupUTh U YIIyOuTh y
yyalmxcs NpakTU4ecKoe NPUMEHEHNE NIOJyUYEHHBIX TEOPETUUECKUX 3HAHUM 110 XUMUMU.

ABTOpCKas mporpamMma paccuntaHa Ha 35 yueOHbIX vaca (1 yac B Helelnto), OpUEHTHpPOBaHA Ha
yrayOlieHHe | pacllMpeHHe 3HAaHWM, Ha pa3BUTHE JIO003HATETBHOCTH W HHTEpeca K XUMHH, Ha
COBEPILIECHCTBOBAHHE YMEHUHN y4alIUXCsl 00paIlaThCs ¢ BEIIECTBAMH.

JIaHHBI KypC BHEYPOYHOH JEATEIBHOCTH IPELyCMAaTPUBACT DKOJOTMYECKYIO HAIPABICHHOCTH
XMMHUYECKOro 00Opa30BaHUs, MPEAyCMaTPUBAET O3HAKOMJIGHHE YYalllUXCSd C XUMHUYECKUMH AacleKTaMH
COBPEMEHHOM JKOJIOTUM M IKOJOTMUYECKUX MpoOiieM (ri1o0anbHOE MOTEIUICHHE KIMMaTa, 030HOBBIE JIBIPHI,
KHUCJIOTHBIE JTOKIH, 3arpsI3HEHHE OKPY’KAIOLIEeH Cpelibl, UCTOLIEHUE IPUPOAHBIX PECYPCOB).

I{eHHOCTBH IPOTrpaMMBI 3aKIH0YAETCS B TOM, YTO y4YalIUecs C MOMOLIBIO KEHC — TEXHOJIOTMM 10JIy4ar
BO3MOYKHOCTh IOCMOTPETh HA pa3jIMyHble MPOOJeMbl C MO3ULIUM YYEHBIX, OIIYTUTh BECh CIEKTP
TpeOOBaHUI K HAYYHOMY HCCIIEIOBAHUIO.

AKTYaJIbHOCTb IIPOIPaMMBI B TOM, YTO OHA CO3JA€T YCJIOBUA MUl COLMAIBHOIO, KYJIbTYpHOIO U
poeCCHOHATLHOTO CaMOOPEICIICHHSI, TBOPUECKOW CaMOpean3aliy JUIHOCTH pebEHka, popMupoBaHus
XMMHUYECKOH TI'paMOTHOCTH. 3HaHHMs M YMEHMs, HEOOXOAMMBbIE JIsl OpraHU3alMM MCCIIE0BATENIbCKOM
NEeSITEIbHOCTH, B OYAYIIEM CTaHYT OCHOBOM JUIsl OpraHU3allMi HAyYHO-UCCIIE0BATEIbCKOM AESITEIbHOCTH B
BY3aX, KOJUIEJDKAaX, TEXHUKyMax U T.J.

Bce nHHOBallMOHHBIE MEAATOTMYECKUE TEXHOJIOIMHM M3HAYAJIBHO CTPOSITCS HA KOMIIETEHTHOCTHOM
MOJIXO/I€ M HalleJieHbl B pe3ynbTaTe oOyueHHs Ha Oyayliyro NpoQecCHOHaNIbHYIO AEATENbHOCTb. JlaHHOE
YTBEPKJICHHUE U OMPEEsIeT aKTyallbHOCTh puMeHeHust «Keiic — Meroga» B mpakTuke oOpasoBanus. Keric
— TEXHOJIOTMM TMPEJCTaBIsAOT co00M rpymnmy oOpa3oBaTENIbHBIX TEXHOJOIMM, METOJOB M INPHEMOB
00y4eHHs, OCHOBAaHHBIX Ha PEHICHWU KOHKPETHBIX MPOOJIeM, 3a/1a4, MO3BOJISIIOT B3aMMOICHCTBOBATh BCEM
o0yJaroImumcs, BKJItoYast peroaaBaTes.

[Tpu pa3paboTke HmporpaMMbl aKIEHT JeNajcsi Ha BOMPOCHI, KOTOpble B 0a30BOM Kypce XUMHUU
OCHOBHOM IIKOJBI PacCMaTpUBAIOTCS HEIOCTATOYHO IIOJHO WJIM HE PACCMaTPHUBAIOTCS COBCEM. 3alayd U
yIpaXHEHUs 10100paHbl TaK, YTO 3aHATHS MO UX OCMBICIEHUIO U PELICHUIO MPOXOAST JUOO MapajuiesbHO C
M3y4aeMbIM Ha ypoKax MaTepHuajoM, JTU00 Kak MOBTOPEHUE yXKe MOTyUYCHHbBIX 3HAHUM.

[TpakTHyeckas 3HAUMMOCTh HPOrpPaMMBbl 3aKJIIOYAaeTCs B TOM, YTO C IOMOIIbIO KEHC-TEXHOIOTHH
yJaaeTcsd aKkTUBU3UPOBATh pa3iWyHble (DAKTOPHI: TEOPETHYECKHE 3HAaHUS 10 TOMY MJIM HMHOMY KypcCy,
MPAKTUYECKUM ONBIT 00y4aeMbIX, UX CIIOCOOHOCTH BBICKA3bIBaTh CBOM MBICIIH, UJEH, IPEAJIOKEHUS, YMEHHE
BBICIIYIIATh AJIbTEPHATUBHYIO TOUKY 3pEHUS, U apTyMEHTHUPOBAHO BBICKA3aTh CBOIO.

C momouiplo 3TOro MeroAa oOydaroliue MoiaydaT BO3MOXKHOCTh NIPOSIBUTH M YCOBEPIIEHCTBOBATh
aHAJIMTUYECKHE W OLCHOYHbIE HAaBBIKM, HAy4YUThCS paboTaTh B KOMaHJAE, NPUMEHSTh Ha IpPaKTHKe
TEOPETUYECKUI MaTepHAIL.

HoBuzHa naHHON MporpaMMbl 3aKJIFOUAETCSI B BOSMOXHOCTH M3YYEHHs Yy4YalllUMUCS HOBBIX TEM, HE
paccMaTpuBaeMbIX MPOrpaMMOIl MpeameTra, € IOMOIIBI0 NMPOOJIEMHO-CUTYaTUBHOTO OOy4YeHHUS C
UCTOJb30BAaHUEM KeHcoB. OTO TO3BOJISIET CTPOUTH OOy4YeHHE yyalmuxcs 9 KIaccoB € y4eToM
MaKCHMaJIbHOTO MPUOIMKEHUS MTPEIMETa XUMHUH K MPAKTUYECKOW CTOPOHE KU3HHU.

Heap kypca: pacuupeHue U yriiyojeHUE 3HAHUN MO MpPEeaMeTy, CO3[JaHhe BOCIUTHIBAIOUIEH Cpenbl,
obecrieunBaroIIell aKTUBU3AIUIO0 UHTENIEKTYAIbHBIX HHTEPECOB YYaIlUXCS B CBOOOJHOE BpEeMsl, pa3BUTHE
3JI0pOBOM, TBOPYECKHU PACTYILEH JIMYHOCTH, MOATOTOBICHHOW K >KMU3HEACSITEIbHOCTA B HOBBIX YCJIOBUSIX,
CIIOCOOHON Ha COLUATbHO 3HAYUMYIO TPAKTUYECKYIO JAEATEIbHOCTh, PEamu3alrio T0OpPOBOIHUYECKHUX
WHUIINATHB.

3agaum kypca:
1. ®opmupoBaHue MO3UTUBHON CAMOOLIEHKH, CAMOYBAaKEHUSI.
2. ®opMupoBaHrEe KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B COTPYJHUUYECTBE:
— YMEHHE BECTU JUAJIOT, KOOPAUHUPOBATh CBOU AEUCTBUS C AEMCTBUSIMH TAPTHEPOB IO COBMECTHOMN
NeSTeNbHOCTH;
— cnoco0HOCTH 100pOKETATETHLHO  YyTKO OTHOCUTBCA K JIIO/ISIM, CONIEPEKUBATH;



— (opmupoBaHUE COIUANBHO aICKBATHBIX CIIOCOOOB IMTOBECHMUS.

3. ®opmMupoBaHe cIOCOOHOCTH K OpraHU3alUU AEATEIILHOCTH U YIIPABJICHUIO €10:

— BOCIIUTaHUE LEJICYCTPEMIICHHOCTH U HACTOMYUBOCTH;

— (hopMupOBaHME HABBIKOB OPraHU3alMK Paboyero MpOCTPAHCTBA U PAL[MOHAILHOTO UCIIOIb30BaHUS
pabouero BpeMeHH;

— (hopMupOBaHKE YMEHUS CAMOCTOSITEIBHO M COBMECTHO IUIAHUPOBATH JEATEIBHOCTh U COTPYAHUYECTBO;
— (hopMupOBaHKE YMEHUSI CAMOCTOSITEIILHO M COBMECTHO ITPUHUMATH PEILICHHS.

4. ®opMUPOBaHNE YMEHHUs PEIIATh TBOPYECKUE 3a0aUH.

5. ®opmupoBanue yMeHus paboTtarh ¢ HHpopmMaiuei (coop, cuctemMaTusanus, XpaHeHHEe, UCII0JIb30BaHHE).

1. H.TIaHI/IpyeMbIe pe3yJbTaThbl OCBOCHUS COACPKAaHUA KypcCa

JINYHOCTHBIMM Pe3yJIbTATAMU SBIISIFOTCS:
- 8 YEHHOCMHO-OPUEHMAYUOHHOU cghepe’. TyBCTBO TOPAOCTU 3a POCCHICKYI0O HayKy, OTHOLICHHE K TPYIY,
L[EJIeYCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;
- 8 mpy006oll cghepe’. TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JanbHelIIel 00pa3oBaTeIbHONU TPACKTOPHH;
- 8 NO3HABAMENbHOU chepe: MOTHBALIUS YUCHHS, YMEHHE YIIPABIIATH CBOCH MO3HABATELHON JAEATEIIHOCTH.

[IpenMeTHBLIMHU pe3yJIbTATAMU OCBOCHHSI IPOTPAMMEI SIBJISTFOTCSI:
- 8 NO3HABAMeNbHOU cghepe:
OIHMCHIBATH JICMOHCTPAIMOHHBIC H CAMOCTOSITEIIFHO TIPOBEACHHBIE XUMUICCKUE SKCIICPUMEHTHI;
KJIacCU(UIIUPOBATH U3yUEHHBIE OOBEKTHI U SIBIICHUS;
JaBaTh OMPEICICHIS H3yUYCHHBIX MIOHSATHH;
OIKCHIBATh U PA3INYaTh U3YUYCHHBIC BEIIECTBA, IPUMEHSEMBbIC B TIOBCEAHEBHON KHU3HU;
CTPYKTYpUPOBaTh W3YYCHHBIM MaTepHal H XUMHYECKYI0 HWH(POPMAIUIO, TOIYYCHHYIO U3 JAPYTUX
HUCTOYHUKOB;
JIeIaTh BBIBOJIBI M YMO3AKTIOUEHUS U3 HAOIIOICHU;
0e30MacHO 0OpamaThcs BeIEeCTBAMHU.
- 6 mpyoosoll cgepe:
IUTAHUPOBATh U OCYIIECTBIIATH CAMOCTOSITENbHYIO PabOTy MO MOBTOPEHUIO M OCBOEHHUIO TEOPETUUYECKOM
JacTH,
IUTAHUPOBATh U TMPOBOIWTH XUMHYECKHHM SKCIIEPHUMEHT; HCIIOJIb30BaTh BEIIECTBA B COOTBETCTBHM C HX
MpeTHa3HAYCHUEM M CBOHCTBAMH.
- 8 YEHHOCMHO - OPUESHMAYUOHHOU chepe:
aHATM3WPOBATH M OI[CHUBATH ITOCIICICTBUS JJIST OKPYXKAIOIICH Cpeibl OBITOBOH 1
MIPOU3BOJICTBEHHON NEATEILHOCTH YEIOBEKA.
- 8 chepe bezonacHocmu Hcu3HeOesmenbHOCMIL:
OKa3bIBaTh MEPBYIO MOMOIIL MPH OTPABIEHUSIX, 0XKOTaX U IPYTHX TpaBMax, CBS3aHHBIX C BEUIECTBAMH U
71a00paTOPHBIM 000PYIOBAHUEM.

MeTanpeaMeTHBIMHU Pe3yabTATAMM SBISIOTCS:
- YMEHHUE ONpPEeIsATh CPEICTBA, TEHEPUPOBATh UIeU, HEOOXOJUMBIE IS UX peaTu3aliu;
- BJaJIeHUE YHHUBEpPCAJIbHBIMH €CTECTBEHHO-HAyYHBIMH CIOCO0aMU  JIEATENbHOCTH: H3MEpEHHeE,
HaOJI0IeHNe, SKCIIEPUMEHT, y4eOHOE UCCIIeI0BAaHHE;
- YMEHHE OIpeNessaTh LeJU U 3a7au AesITeIbHOCTH, BEIOUpaTh CPeACTBA pealii3alliy el U IPUMEHATh UX
Ha [IPaKTHUKE;
- HCII0JIb30BAaTh Pa3IMYHbIE HCTOYHUKHU VIS MOTYYESHUS XUMUUECKON HHPOpMAIIH.

OcBoeHue MporpaMMbl BHEYPOUYHOM JAEATENBHOCTH OOYYalOIIMMHUCS TO3BOJUT  IOJYYUTh
CIIELYIOIINE PE3YIbTATHI:

B cghepe pazeumus 1uuHOCMHBIX YHUBEPCATbHBIX YUEOHBIX OCHCMEUN 8 PAMKAX:

Koenumuenoco komnonenma 6yoym cghopmuposanvi:

- JKOJIOTUYECKOE CO3HAHHE, NMPU3HAHUC BBICOKOH IIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHHSX; MPaBUI
MOBE/ICHUS B UPE3BBIYAHHBIX CHTYAIHSIX;



- OCHOBBI COIUAJIBHO-KPUTUYCCKOI'O MBIIIJICHUS, OPUCHTALIUA B 0COOEHHOCTX COLIMaJIBHBIX OTHOILICHUN U
B3aUMOCUCTBUH.

Hesamenvbnocmno2o komnonenma 6y0ym cghopmuposanvi:

- YMEHHE BECTH JUAJIOT HA OCHOBE PABHOIPABHBIX OTHOLICHUN U B3aMMHOI'O YBAKEHUS U IPUHATHSA;

- YCTOMYMBBINA MO3HABATENbHBIA HHTEPEC M CTAHOBJIIEHUE CMBICIO00pa3yroniei (yHKIIUK TTO3HABATEILHOTO
MOTHBA;

- TOTOBHOCTb BbIOOpa MPOPHUIBLHOTO 00pa30BaHMUSL.

Llennocmmnozo u 2MOYUOHANLHO20 KOMNOHEHMOG OyOem chopmMuposana:

- HOTpe6HOCTB B CAMOBBIPAXXCHUHN U CaMOpeCain3aluu, COuaJbHOM IIPU3HAHWN.

OOyuaronuiics HOIY4YUT BO3MOXKHOCTD U1 (POPMUPOBAHUSA:

- TOTOBHOCTH K caM000pa30BaHUIO M CaMOBOCIIUTAHUIO;

- BBIPQ)KEHHOM ycTOMUMBON yueOHO-1103HABATEIbHON MOTHBALIMU M HHTEPECA K YUEHHUIO.

B cehepe pazeumusn pecyiamusnvlx yHu8epcanbHblX yueOHbIX 0eliCmeull 00yuarouuiica

Hayuumca:

- CaMOCTOSITEIbHO aHAIU3UPOBATH YCIOBUS TOCTHIKEHUS IIEId HA OCHOBE YYeTa BBIICIEHHBIX YYHTEIEM
OPUEHTHUPOB JICUCTBHS B HOBOM Y4eOHOM MaTepHale;

- IIeNIeNONIaTaHMI0, BKJIOYAash IMOCTAHOBKY HOBBIX ILieJieil, mpeoOpa3oBaHUE MPAKTUYECKOW 3aJayu B
MM03HABATEJIbHYIO;

- IJITAHUPOBATH MYTH JOCTHKEHUS LENEH.

Lonyuums 603MOHCHOCTb HAYYUMBCAL:

- IIpY TJIAHUPOBAHUM JOCTHKEHHUS IIeJIel CaMOCTOSTENIbHO U aJIeKBaTHO YYUTHIBATH YCIOBUS M CPEACTBA UX
JOCTHKEHHUS;

- CaMOCTOSTEIbHO CTABUTh HOBbIE YUeOHBIE LIETH U 33/1a4H.

B cpepe pazeumus nosnagamenbHbIX YHUEEPCANbHBIX YUEOHBIX OelCMEUIL 00yUaroOwuiica

Hayuumcs:

- IPOBOJUTH HAOTIOACHUS U SKCIIEPUMEHT MOJT PYKOBOJICTBOM YUHUTEIIs;

- OCHOBaM peaJln3alliy MPOEKTHO-UCCIIEA0BATENbCKON e TENIbHOCTH;

- OCYIIECTBIIATH PACUIMPEHHBIN MOUCK UH(OPMAILIMK C UCTIOIH30BAHUEM PECYpPCOB OMOIMOTEK U HHTEPHETA.
Tonyuum 603M0CHOCIb HAYYUMBCA

- CaMOCTOSATEIbHO TMPOBOAMTH HCCIENOBAaHUS Ha OCHOBE MPUMEHEHHUS METOJOB HAaOMIOACHUS W
IKCIIEPUMEHTA;

- CTaBUTH NPOOJIEMyY, apTyMEHTUPOBATh €€ aKTYaJIbHOCTh;

- OPraHU30BaTh UCCIEAOBAHUE C LIEJIBIO TPOBEPKU TMIIOTE3bI;

- BBIJIBUTaTh TUIIOTE3bI O CBA35AX U 3aKOHOMEPHOCTSIX MPOIIECCOB;

- JIe7IaTh YMO3AKJIIOUEHHUs U BBIBOJIbI HA OCHOBE apryMEHTAIUH.

B cghepe pazeumun KOMMyHUKAMUBHBIX YHUBEPCATIbHBIX YUEOHBIX OCUCHBUTL 00yUatOWUIICA

Hayuumca:

- aJICKBaTHO MCIMOJIb30BATh PEUYEBBIE CPEACTBA JIJI PEIICHUS PA3JIMYHBIX KOMMYHUKATUBHBIX 3a71a4; BJIAJIETh
YCTHOM U MMCbMEHHOU PEUbIO;

- aJICKBaTHO MCIIOJIb30BaTh PEYb IS IJIAHUPOBAHUS U PETYISIIUA CBOEH JEATEIIbHOCTH;

- OPraHU30BBIBATH U MJIAHUPOBATH YI€OHOE COTPYAHUUYECTBO C YUUTEIEM U CBEPCTHUKAMH,

- CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BHICKA3bIBAaHUE;

- HHTETPUPOBATHCA B TPYIIILY CBEPCTHUKOB M CTPOUTH MPOAYKTUBHOE B3aUMOJIEMCTBUE CO CBEPCTHUKAMHU U
B3POCJIBIMH.

Honyuums 603MONCHOCG HAYUUMBCAL:

- OKa3bIBaTh MOJAEPKKY U COJECHCTBHE TEM, OT KOI0 3aBHUCHUT JOCTHKEHHWE WEIU B COBMECTHOH
JIeATEIILHOCTH,

- OpaTh Ha ceOs1 HHUIIMATUBY B OpPraHU3AI[M COBMECTHOTO JICHUCTBUSI.

111 ®opmbl ¥ BUABI Y4eOHOM JeATeJIbHOCTH



B npouiecce 3aHATUI BEAYIIMMHU METOIaMU U IPUEMAMU OPTaHU3ALMH IEATENbHOCTH YUAIUXCSl SIBJISIFOTCS:
— METO/]I CIIyXOBOT'O BOCHIPUATHUS U CIIOBECHOM Iepenauu HHpopMaluu;

IIPUEMBIL: paccKas, JEKIUs, TUCKyccus, Oecena, BBICTYIUICHHUE;

— METO/JI CTUMYJIMPOBAHUS U MOTUBALINU;

IIPUEMBI: CO3/IaHHE CUTYaAllMU YCIIEXa, IOOLIPEHNUE, BHIIIOJIHEHNE TBOPUECKUX 33aJaHUi, CO3/JaHHe
MpOOJIEMHOM CUTYallMH, TPOTHO3UPOBAaHUE OyyIIel AesITebHOCTH, KOPPEKTHOE MPEAbIBICHUE
TpeOOBaHUH, 3aMHTEPECOBAHHOCTD PE3yJIbTaTaMU PaOOTHI;

— METOJI Iepeauu HH(OPMAaLIUY C TTOMOIIIBIO MPAKTUYECKOU 1A TEINbHOCTH;

IIPUEMBI: COCTaBJICHHE IIJIaHa, TE3UCOB BBICTYIUICHUH, pEJaKTUPOBAHUE, OLIEHUBAHUE BBICTYILJICHUH,
COCTaBJICHHE CXEM U TaOJIHIL;

— METOJl KOHTPOJIS;

MIPUEMbI: aHAJIW3 BBICTYIIJICHUH, HA0II0IeHNs, CAMOOIICHKA, OLIEHKA IPYIIIbI, TECThI, BHICTYIUICHUS Ha
3aHATHUSX, 3aIIUTA IPOEKTA.

@opMBbI OPraHUu3aIuu 00yUYeHH s :
— IPYIIOBEIC;

— UHIUBUIYAIbHBIE;

— (poHTaTBHEIE.

IV ®opMbl KOHTPOJIS Pe3yJIbTATOB OCBOEHHS MPOTrPaAMMBbI

®opMBI KOHTPOJIS:
® TEKyIIMi KOHTPOJb (OICHKA aKTUBHOCTU TPHU OOCYKICHHHM MPOOJIEMHBIX BOIPOCOB, PE3yIHTATOB
BBITIOJIHCHUS JIOMAIITHUX 3aJaHui);
® TEMaTUYECKHI KOHTPOJb (OLIEHKA Pe3yIbTATOB TEMATHUECKOIO TECTUPOBAHMUS);
® UTOTOBBIM KOHTPOJIb (OIICHKA PE3yIbTaTOB BBIMOIHEHUS pa3inuHbiX BapruanToB KIIMoB)

V Coaep:kanusi Kypca BHEYPOUHOM 1eSITeIbHOCTH

BEIHIECTBA (3 uaca)

HemHoro n3 ucropun xumun. XuMusl BUepa, CETOHs, 3aBTpa.
BemectBo, (huznyeckue cBOMCTBA BEILIECTB.

OTnuune YucThIX BemecTB OT cmeceit. CriocoObl pa3ieieHus: cMecei.
IIpakTnuyeckas padora Ne 1 «CriocoObl pa3zieneHus cMecei.

XUMHNYECKUE PEAKIINU (4 yaca)

[Ipusnaku xumuueckux peakuui. Knaccuduxanuss XMMUYECKMX pPEaKIM M0 pa3IU4HbIM IpPU3HAKaM.
DNEeKTpOIUTHYECKass JUCCOIMANMA. OJEKTPOJIUTHI M HEdIEKTPONUTHL. Peakuuu wuOHHOro oOMeHa.
OKHCANTENHbHO-BOCCTAHOBUTEIbHBIE peakiK. OKUCIUTENN U BOCCTAHOBUTEIH.

JlabopaTtopHasi padora Ne 1 «Peakiusi 3aMelieHuss MEOU JKEJIe30M B pPacTBOpPE MEIHOIO Kymnopoca,
BOJIOPOJAa IMHKOM B PACTBOPE COJITHOW KUCIIOTBD.

JlaGopaTtopnas pabGora Ne 2 «Peakuus oOMeHa MeXIy KapOOHATOM Kalblis U COJSTHOW KHCIOTOH,
XJIOPUAOM Oapusi M CEpHOM KHCIOTOMY, «Peakius paznokenus ruapokcuaa meau (11)».

METAJUIBI (9 yacoB)

XapakTepucTUKa METAJIOB TJIABHBIX MOATPYIII U UX COCJUHEHUN

OOmiass xapakTepucTHKa MeTajioB riaBHbIX mnoarpynn I[-III rpymm B cBfi3u ¢ HMX TNOJOXKEHUEM B
NEepUOINYEcKOl cuctemMe XuMuieckux aiaemenToB JI.M. MenzaeneeBa 1 0COOEHHOCTH CTPOSHUS UX aTOMOB.
XapakTepHble XHMHYECKUE CBOMCTBA IPOCTHIX BEIIECTB U COCUHEHNN METAJUIOB - IIEIOYHBIX,
LIEJI0OYHO3EMETIBbHBIX.

XapaKkTepUCTHUKA MEPEXOAHBIX JIEMEHTOB — MEJIH, JKEJI€3a, alTFOMUHHUS 110 UX MOJIOKEHUIO B MEPUOINYECKOMN
cucreme xummuaeckux snemeHToB [I.M. MenzaeneeBa u 0COOCHHOCTSIM CTPOCHUS UX aTOMOB.



Mertannsl B pupofe: pynabl YEPHBIX, LIBETHBIX, IPArOLICHHBIX METAUIOB. XapaKTEpHbIE METaUINYECKUE,
¢bu3nyecKkue U XMMHUYECKUE CBONWCTBA, BHYTPEHHEE CTpPOEeHUE MeTa/uIOB. [lOHSTHE aKTUBHBIX U MMACCUBHBIX
MeTaioB. [lonb3a u BpeJ MeTauIoB 1Jis YeI0BEKa.

ONEKTPOXUMHUYECKUN sl HanpsbKeHUM MerauioB. Kopposus MeramnoB. MexaHu3M KOPPO3HH METAJIIOB.
Knaccudukanus xoppozun meramioB. CrocoObl 3alIUTHl OT KOPPO3UU. AHTHUKOPPO3HMHBIE MOKPBITHS.
CmuiaBsl.

Peakunu OBP ¢ ygactuem meramioB u ux coenunenuit. [lemouku npespamenuii (mo oopasiry OI'D).
IIpakTnyeckas padora Ne 2 «KauecTBEeHHbIE PEAKI[MN HA HOHBI METAILIIOB)»

HEMETAJLJIbI (12 yacoB)

Hewmerainsl B mpupone. Mcnons3oBanue npupogHbIX pecypcoB.

CrpoeHue aromoB HemeTauioB. CTpoeHMs MoJieKyn HemeTauioB. dusmueckue CBOMCTBA HEMETAIUIOB.
CocTaB 1 CBOMCTBA NPOCTHIX BEIIECTB — HEMETAJLIOB.

Psn anexTpooTpuuaTenbHOCTH HEMETAIIIOB. XMMUYECKHE CBOMCTBA HEMETAJIIIOB.

IIpakTHyeckas mIKaga 3JIEKTPOOTPHULIATEIBHOCTH aTOMOB. HemeTamibsl — OKUCIHUTENN W BOCCTAaHOBUTEIU.
B3anMozeincTBre ¢ IpoCTBIMU U CIIOKHBIMU BELIECTBAM.

OOwiast xapakTepucTHKa HeMeTalioB IiaBHbIX noiarpynn IV—VII rpynm B cBsi3u ¢ MX MOJOXKEHUEM B
MEPUOJNYECKON cHucTeMe XuMudeckux anemeHToB [[.J. MenmeneeBa W OCOOCHHOCTSMH CTPOCHHUS HX
aTOMOB.

XapakTepHble XMMHMYECKHE CBOWMCTBA IIPOCTBIX BEUIECTB M COCJUHEHWM HEMETaUIOB - TaJOrCHOB,
KHCJIOPOAa, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHHUS.

Pemenne 3ananmii Ha cOCTaBIEHNUE YPABHEHUN XUMUYECKUX PEAKIIUA.

IIpakTnyeckas padora Ne 3 «OKCriepUMEHTAJIBHBIE 3a/1a4U 110 PACIIO3HABAHUIO U IIOJyYEHUIO BELIECTBY

XUMUS U 31OPOBBE (2 yaca)

CocraB 1 cpencTBa COBPEMEHHBIX M CTAPUHHBIX CPEICTB TUTHEHBI, POJIb XUMUUECKUX 3HAHUNW B TPAMOTHOM
BBIOOPE ATUX CPENICTB; MOJIE3HBIE COBETHI M0 YXOJIy 32 MOJOCTHIO PTa.

OCHOBHBIE COCTaBIIAIONINE 370pOBOTO oOpa3a »u3HH. [IpaBuiia moanepkaHusi 3J0POBOr0 00pasza >KU3HHU.
Posnp xuMHu4eCcKUX 3HAaHUN NPU aHAJIM3€ B3aUMOJICHCTBHS OpraHU3Ma ¢ BHELIHEN CPEIoH.

XUMMUS U SKOJIOT'USI (4 yacoB)

OcHoOBHbIE BUIbI 3aTPA3HEHUI aTMOC(EPBI U UX UCTOUHUKH.

Bopna. Bona B Maciitabax miuaHetsl. O4ncTKa MUTHEBON BOJIBI.

[TapuukoBbii 3 PekT, T10d6aTbHOE MOTEIVICHUE KJIUMaTa U UX BO3MOXKHBIE 1MocaeACTBUs. O30HOBBIN CIION U
€ro 3HaYeHMeE JJIS J)KU3HU Ha 3emiie. 3aimra aTMoc(epsl OT 3arps3HEHUs.

Hedts u HepTenponykTel. HedTh Kak TOmmBo. 3arpsa3HEeHUs] MUPOBBIX BOJJOEMOB.

JInuHas OTBETCTBEHHOCTh KaXKOT0 YeIOBEKa 3a 0€30IaCHYI0 OKPYXKAIOILYIO CpeLy.



VI TemaTuyeckoe mIaHUPOBaHHUE

Hcnoan3oBanue
Kou- 000py10BaHUS LIEHTPA
Ne €CTEeCTBEHHOHAYYHOH 1
n/n Tema sausris Bo TeXHOJIOTHYeCKOM
4acoB .
HANpaBJeHHOCTel
«Touka pocra»
l. BeniecrBa 3

1. | HeMHOrO M3 HCTOpUU XUMHUU. XUMUS BUEpa, JIeMOHCTpaIOHHOE 000PYI0BaHKE
CEeroJIHs, 3aBTpa.

2. | BemectBo, (hu3nyeckrue CBOKWCTBA BEIIIECTB.

OTiauynre YMCTBIX BEIIECTB OT CMeceH.
Cnioco0ObI pa3ieiieHus1 CMeceH.
3. | lIpakTtuyeckass padora Ne 1 «CrocoOsl [udposast 1abopaTopust 0 XUMUU
pa3aeNneHuss CMECE». (6a30BbIil ypOBEHB), KOMIUIEKT TTOCYABI
U 000pyIOBaHUS AJISl YYEHUYECKHUX
onbITOB ((pr3uka, XuMust, OMOJIOTHS),
KOMIIJICKT XUMHWYCCKUX PCAKTUBOB
1. XHUMHYECKHE PeaKIMU 4

4, | IlpuzHaku XUMHUYCCKUX peakiuii. 1
Krnaccudukanus XWMHUYECKHUX pPEAKIHA TI0
Pa3IMYHBIM MPU3HAKAM. DJICKTPOJUTHUYCCKAS
JIACCOITUAITUS.

5. | DIEKTPONUTHI U HEANEKTPOIUTHL. Peakiuu 1 JleMOHCTpalOHHOE 000PYA0BaHHE
HOHHOTO 0OMeHa. OKHCIMTEIIbHO-

BOCCTAHOBUTEJIbHBIC peakiuu. OKUCTUTENH U
BOCCTAHOBHUTEIIH.

6. | JlaGopatopHas padora Ne 1 «Peakius 1 [udposast 1abopaTopust 0 XUMUK
3aMEIIeHUs] MEIU JKEIe30M B pacTBOpE (0a30BbIil ypOBEHB), KOMIUIEKT IIOCYABI
MEIHOI'0 KyIopoca, BOJOpOJa IIMHKOM B 1 000pyIOBaHUSA 11U YYEHUIECKUX
pPacTBOpPE COISTHOM KUCTOTBI». ombITOB ((hr3HKa, XUMUsL, OUOJIOTHS),

KOMIUICKT XUMHWYCCKUX PCAKTUBOB

7. | JlaGopaTtopuas pabora Ne 2 «Peakuus 1 [udpoas 1abopaTopusi MO XUMUH
oOMeHa MexXIy KapOOHATOM Kaibllusig U (6a30BbIii YPOBEHB), KOMIUIEKT ITOCY IbI
COJITHOM KHCIIOTOHM, XIJOpuaoM Oapus ¥ 000pYIOBaHHUS JJIsl y9EHHYECKHUX
CEPHOIM KHUCIOTON», «Peakius pas3ioKeHUs onbITOB ((U3HMKa, XUMUsI, OMOJIOTHSA),
ruapokcuaa meau (1)». KOMILIEKT XMMHUYIECKHUX PEAKTHBOB
I1l. Merta/uibl. 9

8. | Xapakrepucruka METaJIOB TJIaBHBIX 1
MOATPYIIT U UX COCTUHECHHUIA.

9. | O6mas xapakTepuCcTUKa METAJJIOB INIABHBIX 1
noarpymn [-II1 rpynn B ¢BA3M ¢ ux
MOJIOKEHUEM B MEPUOANUECKON CHUCTEME
xumMudeckux 3yemenToB .M. Mengeneesa u
0COOCHHOCTH CTPOCHHUS UX aTOMOB.

10. | XapakTepHble XUMUYECKUE CBOWCTBA 1 JemoHCcTpamoHHOE 000pyIOBaHNE
MPOCTHIX BEHIECTB U COCIMHEHUI METAJJIOB -

MIEJIOYHBIX, MIETOYHO3EMETBHBIX

11. | XapakrepucTruka NepexoaHbIX JIEMEHTOB — 1
MeJH, JKelie3a, aTFOMUHUS TT0 MX TTOJIOKEHHUTO
B [IEPUOAMYECKON CUCTEME XUMHUUYECKUX
snemeHnToB .M. Menaeneesa u
0COOEHHOCTSIM CTPOEHHSI UX aTOMOB.

12. | Meraiiel B mpupoje:  pyasl  UYEPHBIX, 1




I[BETHBIX, JParoIeHHbIX METaJUIOB.
XapakTepHble MeTaJUTMuecKue, (pusndeckue u
XUMUYECKHUE CBOMCTBA, BHYTPEHHEE CTPOCHUE
METAJIJIOB.

13.

IToHsITHE aKTUBHBIX U ITACCUBHBIX METAJIJIOB.
ITonw3a n BpCa MCTAJIJIOB JJIs1 YCJIOBEKA.

14.

DNEKTPOXUMHUUECKHUH Psiji HAIlPsSLDKEHUN
MmeTaioB. Kopposus metainos. Mexanusm
Koppo3uu MetauioB. Knaccudukanus
KOppo3uu MeTasioB. CriocoObl 3aIUThl OT
KOppO3uu. AHTUKOPPO3UIHBIE TOKPBITHUS.
Crnuassl.

KoMmnekT konaeknuii U3 CImckKa

15.

Peakuyu OBP ¢ ydactueM MeTaioB U HX
coenquHeHuil. llenouku mnpespamieHuii (1o
o0pazity OI'D).

JleMOHCTpalMoHHOE 000pyI0BaHKE

16.

IIpakTnyeckas padora Ne 2
«KavecTBeHHBIE peaKIIMy Ha HOHBI
METAJUIOBY

Hudporas 1abopaTopus Mo XUMUU
(0a30BbIil ypOBEHB), KOMIUIEKT IIOCYABI
1 000pYyIOBaHUSA JISl YYEHUYECKUX
onbITOB ((U3HKA, XMMUs, OMOJIOTHS),
KOMILICKT XMMHYECKHX PEaKTHBOB

V. Hemerayibl

12

17.

Hemerannelr B mpupoac. Hcnonb3oBanue

IPUPOJIHBIX PECYPCOB.

18.

CTpOCHI/IC AdTOMOB 1 MOJICKYJI HEMCTAJIJIOB.

19.

du3nyeckrue CBOMCTBA HEMETAIIIIOB.

20.

CocTtaB u CBOMCTBa MIPOCTBIX BCUICCTB —
HEMCTAJIJIOB.

21.

Psn QJICKTPOOTPUIATCIBbHOCTH HCMCTAJIJIOB.

22.

XUMHYECKHE CBOMCTBA HEMETAIIOB,

Ludposast 1a00paTopus M0 XUMUU
(6a30BbIi1 ypOBEHB), KOMIUIEKT TOCYABI
¥ 000pyIOBaHMSI JUIs YYEHUUYECKUX
onbITOB ((pr3KKa, XUMUs1, ONOJIOTHS),
KOMIUJICKT XUMHWYCCKUX PCAKTUBOB

23.

IIpaxTrueckas
IIEKTPOOTPHULIATEIBHOCTH aTOMOB.

IKaJja

24,

HeMmeTtamiel — OKUCIUTETHN U
BOoccTaHOBUTENU. B3anmoaelicTeue ¢
MPOCTHIMU U CJIOKHBIMHU BEIIECTBAM.

25.

Oomias XapaKTepUCTUKA HEMETAaJIJIOB
rnaBHeIX noarpynm IV-VII rpynn B ¢BA3u ¢
UX TOJIOXKEHHEM B TEPHOJIMYECKON CUCTEME
XuMHYeckux 3iemMeHToB .M. Menneneera u
OCOOEHHOCTSIMU CTPOCHHS X aTOMOB.

26.

XapakTepHbIe XUMHUYECKHE CBOICTBa
MIPOCTHIX BEIIECTB U COSAMHCHUI HEMETAIIJIOB
- TaJoreHoB, KHCIOpOJa, CEpbl, a30Ta,
docdopa, yraeposaa, KpEMHUS.

27.

Pemenue 3aIaHUN Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEAKIUH.

28.

IIpakTyeckas padora Ne 3
«OKCIIepUMEHTAIBHBIE 33a4H 110
pacIio3HaBAHUIO U TIOJTYYEHHUIO BEIIECTBY

[udposas 1abopaTopust MO XUMUH
(0a30BbIil ypOBEHB), KOMIUIEKT ITOCYABI
1 000pyIOBaHUS JJIsl YYEHUYECKUX
OmbITOB ((hH3HKa, XUMUSL, OUOJIOTHS),
KOMIUIEKT XMMHYECKUX PEAKTHBOB




29. | V. Xumusi 4 310pOBbe 2

CoctaB u cpeAcTBa COBPEMEHHBIX H 1
CTapUHHBIX  CPEJICTB  TUTHEHBI,  POJb
XUMHUYECKHX 3HAaHUI B TPaMOTHOM BBIOOpE
3TUX CPEJACTB; MOJIE3HBIE COBETHI 10 YXONY 32
MOJIOCTHIO pPTa.

30. | OcHOBHBIE COCTABIISAIOLINE 3I0POBOTO 00paza 1
xu3HU. [IpaBnia nogepkaHust 310pOBOTO
o0pa3za xu3HU. Pojib XUMUYECKUX 3HAHUM
IPY aHAJIN3E B3aUMOJICHCTBHS OPTaHU3Ma C
BHEIIHEN CPENO.

31. | VI. Xumus u 3xkojg0rus 4

OcHOBHBIE BUBI 3arps3HEHHU aTMOchepsl U 1
HX UCTOYHUKHU.

32. | Boga. Boga B macirrabax mianetsl. OuncTka 1
MMATHLEBOM BOJIBI.

33. | [TapaukoBbIi ahdexkr, rJ1I00aJIbHOE 1

MOTEIUIEHHE KJIMMara M WX BO3MOYKHBIE
nociaencTsusg. (O30HOBBIM CIOM U €ro
3HAUYCHUE JJI1 JKM3HM Ha 3emie. 3ammra
aTMocdepsl OT 3arpsI3HCHHUS.

34. | Heptp wu wHedtenmpomayktel. Hedtp Kak 1 KoMruiekT KoyuieKImii u3 crmcka
TOIJIMBO. 3arpsi3HEHUs] MUPOBBIX BOJIOEMOB.
JlnuHast OTBETCTBEHHOCTh KaXKIOTO YEIOBEKa
3a 0€30MacCHYI0 OKPYKAIOIIYIO Cpeay.
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