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I. IlosicHUTEJbHAA 3aIUCKA

IIporpamma «B XMMHU BCE MHTEPECHO» NETAIM3UPYET COIEPKAHUE Kypca
BHEYPOUHOH JIEATENbHOCTH, JaeT MOAPOOHOE paclpeneseHle YacoB U MOCie10Ba-
TEJIBbHOCTb U3YyYEHMs TEM U Pa3JIEIIOB.

JlaHHas nmporpamma npeaHa3HadeHa Ui ydamuxces 9 kiacca, Io3BoJIsIeT pac-
HIMPUTh U YTIyOUTh Yy ydal[uxcs NPaKTHYECKOe MPUMEHEHUE MOITYYeHHBIX Teope-
THYECKUX 3HAHUN MOXUMUHU.

ABTOpCKas nporpamma paccuuTtaHa Ha 34 yuyeOHbIX yaca (1 yac B Henmento),
OpPUEHTHpOBaHAa Ha YIiyOJeHUe U paclIMpEeHUe 3HaHUM, Ha pa3BUTHE JIF0OO3HATEb-
HOCTH MUHTEpeca K XUMUHU, Ha COBEPIIICHCTBOBAHUE YMEHUH yUAIIUXCS 00paIaThCs
C BELIECTBAMU.

JIaHHBINM KypC BHEYPOUHOU IEATEIbHOCTH IPEAYCMATPUBAET IKOJIOTMYECKYIO
HaMpaBJIE€HHOCTh XUMHYECKOrO OO0pa30BaHUsA, NPEIyCMAaTPUBAET O3HAKOMIICHHE
y4aluxcs ¢ XMMUYECKUMU aCIEKTaMU COBPEMEHHOM JKOJIOTMHU U HKOJIOTMYECKUX
npo0iieM (riao0aibHOE NOTEIJIEHUE KIIMMATA, 030HOBBIE JIBIPbI, KUCIIOTHBIE JTOXK/IH,
3arpsi3HEHNE OKPY Karolleil cpebl, UCTOIIEHUE IPUPOIHBIX PECYPCOB).

[{eHHOCTH IPOrpaMMBI 3aKJIFOYAETCS B TOM, YTO YYaIIHECS C IIOMOLIBIO KEWC
— TEXHOJIOTU MOIyYaT BO3MOKHOCTh TIOCMOTPETh Ha pa3inyHble MpoOIeMbl ¢ MO-
3ULIMH YYEHBIX, OLYTUTh BECh CHEKTP TPEOOBAHUI K HAYYHOMY MCCIIE/IOBAHUIO.

AKTyaJbHOCTh IIPOIPAMMBI B TOM, YTO OHA CO3JAE€T YCIOBUS ISl COLIMAIIb-
HOT'0, KyJIbTYPHOTO U MPOECCUOHATIBHOI'O CAaMOONPEEIIEHUs, TBOPUECKOH CaMo-
peaiu3aluy JIMYHOCTU peOEHKa, (POPMHUPOBAHHS XUMHUYECKOW IPaMOTHOCTU. 3Ha-
HUS U YMEHMsI, HEOOXOAUMBIE JJI OpraHu3alii UCCIIe10BaTEIbCKON IEATEIbHOCTH,
B OyJyllleM CTaHyT OCHOBOW JJIi OpraHU3allMd HAy4YHO-UCCIIEI0BATEIbCKON Jies-
TEJIBHOCTHU B BY3aX, KOJUIEIKAX, TEXHUKYMAax U T.[.

Bce nHHOBaLMOHHBIE [1€1arOrM4eCKUe TEXHOIOTMU U3HAYAIIBHO CTPOSITCSA HA
KOMIIETEHTHOCTHOM TOAXO/€ U HalleJCHbl B pe3ylbTaTe O0Oy4YeHHs Ha OyayIIyio
po¢eCCUOHATIBHYIO AESITEIbHOCT. JJaHHOE YTBEPKIECHUE U ONPECIIIET aKTyaslb-
HOCTh IpuMeHeHus «Keiic —MeTona» B mpakThke oopa3oBanus. Keiic — TexHonorun
IPECTaBISIIOT CO0O0M rpyIny 00pa30BaTEeIbHbIX TEXHOIOTH, METO/IOB U MPUEMOB
00y4eHMs, OCHOBAHHBIX HA PEIEHUN KOHKPETHBIX MPOOJIeM, 3aa4, MO3BOJISIOT B3a-
UMOJICHCTBOBATh BCEM OOYYArOIIMMCSI, BKJIIOYas MpernogaBaTels.

IIpu pazpaboTke MporpaMMbl aKLEHT JeJ1ajics Ha BOIPOCHI, KOTOpbIE B 0a30-
BOM KypC€ XHMHH OCHOBHOW IIKOJIBI pACCMAaTPUBAIOTCSA HEAOCTATOYHO NOJHO WIH
HE pacCMaTpUBAIOTCS COBCEM. 3aauu M YIpaKHEHUs OJ00PaHbI TaK, YTO 3aHATHUS
[0 UX OCMBICIEHUIO U PEHICHUIO MPOXOJAT JIMOO MapaielbHO C U3y4aeMbIM Ha
ypOKax MaTepHaioM, JU00 Kak MOBTOPEHUE YXKE MOTYUCHHBIX 3HAHHM.

[IpakTHyeckas 3HAUUMOCTb IIPOrPaMMBbI 3aKJIFOYAETCA B TOM, YTO C IIOMOILIBIO
Kelic- TEXHOJIOTUHU y/IaeTCsl aKTUBU3UPOBATh Pa3iNuHbIe (PAKTOPHI: TEOPETUUECKHE
3HaHUS 110 TOMY WJIM UHOMY KYpCY, MPaKTUYECKUI ONBIT 00y4yaeMbIX, UX CIIOCO0-
HOCTb BBICKAa3bIBaTh CBOW MBICIIW, WJEH, NPEIVIOKECHNS, YMEHUE BBICIYIIATh aJlb-
TEPHATUBHYIO TOUKY 3PEHHUs, U ApTYMEHTUPOBAHO BBICKA3aTh CBOIO.

C noMomuipio 3TOro Meroja o0ydvarolue mnoixy4aT BO3MOXHOCTh MPOSBUTH U
YCOBEPIIEHCTBOBATh AHAJIMTUYECKUE U OLIEHOYHBIE HABBIKU, HAYYUThCSA padOTaTh B
KOMaHJI€, IPUMEHATH Ha IPAKTUKE TEOPETUYECKUN MaTepUall.

HoBu3Ha naHHOM ITporpaMMbl 3aKJI0YAETCs] B BO3MOKHOCTH M3Y4YEHUS yda-

LIIMMUCSI HOBBIX TEM, HE PaCCMATPUBAEMBIX MPOrpaMMOM NPEAMETA, ¢ IMOMOLIBIO
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MPOOJIEMHO- CUTYaTUBHOTO OOYYEHHS C MCIOJIb30BAHUEM KEHWCOB. JTO TO3BOJISIET
CTPOUTH OOyUEHHE ydauuxcs 9 KIaccoB ¢ Y4€TOM MaKCUMaJIbHOTO MPUOJIMKEHUS
MPEIMETA XUMHUU K MPAKTUYECKOW CTOPOHE KU3HH.

Lenp Kypca: pacmvperue u yriyojieHue 3HaHU| 10 IpeaMeTy, CO3JJaHie BOC-
MUTHIBAIOIEHN Cpelibl, 00eCeurnBaloIIel aKTUBU3AIUIO HUHTEIUIEKTYalIbHBIX HHTEpE-
COB y4YalllUXCSl B CBOOOJIHOE BpPEMs, pa3BUTHE 3J0POBOM, TBOPUECKH pPACTYIIEH
JUYHOCTH, TOATOTOBIEHHON K
KU3HEACITCTLHOCTH B HOBBIX YCIOBHSIX, CIIOCOOHOW Ha COIHMAIBHO 3HAYMMYIO
NPaKTHYECKYIO IEATEIbHOCTD, PEATH3AINIO JOOPOBOIFYECKUX NHUIIUATHUB.

3agauu Kypca:
1. ®DopMUpOBaHUE TTO3UTUBHON CAMOOIICHKH, CAMOYBaKCHUSI.
2. @opMHUpOBaHUE KOMMYHUKATUBHON KOMIIETEHTHOCTH B COTPYJHUYECTBE:
— YMEHHE BECTH JIHUAJIOT, KOOPJAWHUPOBATH CBOU JICHCTBUS C JIEHCTBHUSIMU
MapTHEPOB ITOCOBMECTHOM JI€ATEIbHOCTH;
— CIMIOCOOHOCTH AOOPOKENTATEIIBHO M UyTKO OTHOCUTBCS K JIFOJISIM, COTIEPEKUBATH;
— ¢hopMHUpPOBaHUE COIUATLHO aJICKBATHBIX CIIOCOOOB TTOBECHHS.
3. ®opMUpOBaHHUE CIIOCOOHOCTH K OpTaHU3AIMH JISATCILHOCTH U YIPABICHHIO CIO:
— BOCTIMTAHHME 1EJICYyCTPEMIICHHOCTH U HACTOMYHUBOCTH;
— (opMHUpOBaHUE HABBIKOB OpPTaHHU3alMK pabovero MpoCcTpaHCTBa U pa-
ITMOHAIBHOTOUCITOJIB30BAHUS Pab0YEro BpeMEeHH;
— (opMUpOBaHUE YMEHUSI CAMOCTOSITEIHHO M COBMECTHO TIJIAHUPOBATH JIe-
ATETLHOCTh HCOTPYAHHYECTBO; — (OPMHUPOBAHNUE YMEHHS CAMOCTOSTEITHHO
¥ COBMECTHO MPUHUMATD PEIICHHUS.
4. @opMUpOBaHUE YMEHHUSI pelIaTh TBOPUYECKUE 3a/1aUH.
5. opMupoBaHue yMeHusi paboraTh ¢ uHpopmaiueil (coop, cucremarusa-
IUs1, XpaHEHHU e, UCTIOIb30BaHUE).
IL Ili1annpyemble pe3yabTaTbl OCBOEHHS COJEp:Ka-
HUA KypcaJIMYHOCTHBIMH Pe3yJbTATAMM SBIISIOTCS
- 8 YEHHOCMHO-OPUEHMAYUOHHOU Ccghepe: UyBCTBO TOPAOCTH 32 POCCUNUCKYIO HAYKY,
OTHOIIEHUEK TPYAY, IIEICYCTPEMICHHOCTh, CAMOKOHTPOJIb M CAMOOIICHKA;
- 8 mpy0oeoli cghepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHEHIIIEH 00pa3oBa-
TEJIbHOU TPACKTOPUH;
- 8 NO3HABameNbHOU cghepe. MOTUBAIMS yUYEHUS, YMEHHUE YIPABISTH CBOCH IO-
3HABATEJILHOM IS TEIIbHOCTH.

IIpeaMeTHBIMHU pe3yJIbTATAMM OCBOCHUS IPOTrPaMMBbI SIBJISIFOTCS:
- 8 NO3HABAMENLHOU cghepe:
OIMCHIBATH JIEMOHCTPALMOHHBIE U CAMOCTOSITEIIBHO ITPOBEACHHBIE XUMUYECKHE IKC-
MEPUMEHTHI; KJIACCU(ULIMPOBATH U3YyUEHHbIE OOBEKTHI U SBJICHUS;
JaBaTh ONPECIICHNS U3yUYECHHBIX TOHATUH;
OMKCHIBATh M pa3jinyaTh U3YYEHHBIC BEILECTBA, NMPUMEHSEMbIE B IOBCEIHEBHOMU
’KU3HHU; CTPYKTYpUPOBATh W3YUYECHHBII MaTepuanl U XUMMHUECKYI0 HH(POPMAIIUIO, T0-
JYYEHHYIO U3 JPYTUXHUCTOYHUKOB;
JeNlaTh BBIBOJBI M YMO3AKIIOYEHHUS U3



HaO0JII0/ICHMIT; 0€30IIaCHO 00paIIaThCcs Bele-

CTBaMH.

- 8 mpyo0osoll cgepe:

IUTAHUPOBATh U OCYHIECTBISATh CAMOCTOSTENBHYIO pabOTy MO MOBTOPEHUIO U OCBO-
EHUIO TEOPETUYECKON YaCTH,

IUTAHAPOBATh W MPOBOJUTH XUMHUECKHIA IKCIICPUMEHT; MCIIOIh30BaTh BEIIECTBA B
COOTBETCTBHUHC UX MPETHA3ZHAYCHUEM U CBOHCTBAMH.

- 8 YEHHOCMHO - OPUEHMAYUOHHOLL cghepe:

aHAIM3UPOBATh U OLICHWBATh TOCIEACTBUS IS OKPYKAIOIEH
CpenblOBITOBOM U

MPOU3BOJCTBEHHONW  JIEATEIBHOCTH YEIOBEKa.

- 8 chepe be3onacHoCmu HCU3HeOesTMeNbHOCHU.

OKa3bIBaTh TIEPBYIO IIOMOIIb ITPH OTPABJICHUSAX, OJKOTaX M JAPYTUX TPaBMax, CBS3aH-
HBIX CBEIIECTBAMU U JIaDOpaTOPHBIM 000pYIOBaHUEM.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM SIBJISIOTCS:
- YMEHHE ONPECIIATh CPEACTBA, TCHEPUPOBATH HJICH, HEOOXOIUMbIC JIJIS HX peain3a-
11H;
- BJIaJICHUE YHHBEPCAIBHBIMU €CTECTBEHHO-HAYUYHBIMH CIIOCOOAMU JIeITEIbHOCTH:
HU3MepeHre, HabIIIICHNE, SKCIIEPUMEHT, YIeOHOE HCCIICIOBAHUE;
- YMEHHUE ONPEACIATh e U 3aJa4d JeATeIbHOCTH, BEIOMpaATh CPEICTBA peallv-
3alliW eI UITPUMEHSTh UX Ha MPAKTHKE;
- KCIIOJIb30BaTh Pa3IMYHbIC NCTOUHUKH JIJIS TIOJYYCHHSI XUMUYECKON HH(OpMAITUH.
OcBoeHHE IPOrpaMMbl BHEYPOUHOH JCITEILHOCTH 00YYAIOIIUMHUCS MTO3BOJIAT
MOJIYYMTh CJCAYIOIIHE PE3YIbTaThI:

B cgpepe pazeumus nuunocmuovix yHuepcanbHulX y4eOHbIX OCUCMEUIL 8 PAMKAX:

Koenumusnoeo komnonenma 6yoym cghpopmupoganni:

- DKOJIOTUYECKOE CO3HAHWE, NMPU3HAHHME BBICOKOM LIEHHOCTH XW3HU BO BCEX €€

MPOSIBJICHUSIX ; TIPABUII ITIOBEJICHUS B UPE3BbIYAMHBIX CUTYALUSAX;

- OCHOBBI COLIMATIbHO-KPUTHYECKOTO MBIILJIEHUS, OPUEHTALMSI B OCOOEHHOCTAX CO-

[MUAJILHBIX OTHOIIICHUN U B3aUMOJEUCTBHH.

Lesmenvnocmnozo komnonenma 6yoym cqhopmMuposaHvi:

- YMEHME BECTH AUAJIOr HA OCHOBE PABHOIPABHBIX OTHOLICHWN W B3aMMHOIO yBa-

AKEHUS UTPUHSTUS;

- YCTOWYMBBIM IO3HABATENIbHBIA MHTEPEC W CTAHOBJIEHHUE CMBICI000pa3yroNIei

(GYHKIIMATIO3HABATETLHOTO MOTHBA,;

- TOTOBHOCTb BBIOOpa MPOGUIBHOTO 00pa30BaHUSI.

LlenHocmH020 U IMOYUOHATLHO20 KOMNOHEHMO8 Oy0em cihopmuposana:

- IOTPEOHOCTh B CAMOBBIPAKEHUM M CaMoOpeaInu3aliu, COIUaTIbHOM

npu3HaHuu. O0yyaromuics NoJIy4uT BO3MOKHOCTh 1Jisi (POpMHUPOBa-

HUSA:

- TOTOBHOCTH K CaMOOOPa30BAHUIO U CaMOBOCIHUTAHUIO;

- BBIPOKEHHOM YyCTOWYMBOW yueOHO-I03HABATEILHON MOTHBAIIMH U HHTEpPECa K yde-
HUIO.



B cghepe pazeumusa pecynamugnvix ynugepcanvbHuvix y4eOHbvIX Oeilcmeuil 0o0yuaro-
wuica

Hayuumcsa:

- CAMOCTOSITEJIbHO aHAJIIM3UPOBATh YCIIOBHS JOCTHKEHUS LIEJIM HA OCHOBE YyYeTa
BBIJICJICHHBIX YYUTEIEM OPUEHTUPOB JICUCTBUS B HOBOM y4eOHOM MaTepHalie;

- IIeJIeNoNIaraHuo, BKJIIOYAsl MMOCTAHOBKY HOBBIX IIENIeH, MpeoOpa3oBaHUe MPaKTHU-
YECKOMW 3a/1aurB MTO3HABATEILHYIO;

- TUTAHUPOBATh MTYTH JIOCTUKEHHUS 1IEJICH.

Llonyyums 803MOACHOCINL HAYUUMBCA

- IpU TUTAHUPOBAHUMU JIOCTHIKEHMS 1E€JIed CaMOCTOSATENIbHO M aJ€KBATHO YYUTHI-
BaTh YCJIOBUS UCPENCTBA UX JOCTHKCHUS;

- CAMOCTOSITEILHO CTaBUTh HOBBIC YUEOHBIC LIEJIU U 3a7a4H.

B cepepe pazeumusa noznasamenbHvlX YHUGEPCAIbHBIX YUEOHBIX Oelicmeuil 00yua-
ruwuucsa

Hayuumcsa:

- IPOBOJIUTH HAOJIOICHUS U SKCIIEPUMEHT MOJI PYKOBOJACTBOM YUMTEJIS;

- OCHOBaM peajin3alliy MPOEKTHO-UCCIIEIOBATENbCKOM AESTEIbHOCTH;

- OCYILIECTBIISATh PACHIMPEHHBIN MOMCK MH(OPMALMKU C UCIOJIb30BAHUEM PECYPCOB
OMOIMOTEK MUHTEPHETA.

Tonyuum 603mM02CHOCIb HAYYUMbCA:

- CAMOCTOSTEJIBHO TMPOBOAUTH HCCIIECIOBAHUS HAa OCHOBE NMPUMEHEHUS METOIO0B
HAOJIIO/ICHUS MOKCIIEPUMEHTA;

- CTaBUTh NMPOOJIEMY, apryMEHTUPOBATh €€ aKTYalbHOCTb;

- OpPraHu30BaTh UCCIEAOBAHUE C LIEIbIO MPOBEPKHU THUIOTE3HI;

- BBIJIBUTATh TUIOTE3BI O CBS3X U 3aKOHOMEPHOCTSX MPOLIECCOB;

- IeJIaTh YMO3AKJIIOUEHUS U BBIBOJbI HA OCHOBE apryMEHTAIUU.

B cpepe pazsumusa KommyHuKamueHvlX YHUBEPCATbHBIX YUEOHBIX Oelicmeuil 00y-

yarowuica

Hayuumca:

- aJICKBATHO KCIOJIb30BaTh PEUYEBBIE CPEICTBA JJIsI PELICHUS PA3JIUYHBIX KOMMY-

HUKaTUBHBIX 33/1a4; BJIAJ€Th YCTHON U MUCbMEHHON PEYbIO;

- aJIEKBATHO MCIIOJIL30BATh PEYb JJISl INITAHUPOBAHUS U PETYJIISALIMU CBOEH JIESITEIbHO-
CTH;

- OPraHU30BBIBaTh U TUIAHUPOBATH YU4EOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCT-
HHUKaMU,

- CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

- MHTETPHUPOBATHCS B TPYIIY CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE B3aUMOIEH-

CTBHE COCBEPCTHUKAMM U B3POCIIBIMU.

Honyuums 803MOHCHOCIL HAYYUMBCAL:

- OKa3bIBaTh MOJJEPKKY U COINEHCTBUE TEM, OT KOI'O 3aBUCUT JOCTHKCHHUE LICJIU B

COBMECTHOH ICSATEIBHOCTH;

- Opath Ha ce0s MHUIIMATHUBY B OPTaHU3AIIMM COBMECTHOTO JICUCTBUSI.



I1I1 ®@opMbI 1 BUABI Y4eOHOM 1eATEILHOCTH

B npouecce 3ansaTHII BEAYIIMMU METOJIAMU U IPUEMAaMU OpPraHU3aluu JAesTEIbHO-
CTH YYalUXCSSBIISIOTCS

— METOJI CJIyXOBOT'O BOCIIPHUSITUSI U CJIOBECHOM nepenauu nadop-

MaIliW; TPUEMBI: paccKas, JIKITUs, TUCKyccHs, 0ecena, BhICTYII-

JICHUE;

— METOJ CTUMYJIMPOBAHUS U MOTUBALUH;

IPUEMBI: CO3/IaHUE CUTYAIUU yCIeXa, HOOUIPEHUE, BHIIOJIHEHNE TBOPUYECKUX 3a/1a-
HUM, CO3/IaHUENPOOIEMHON CUTYyaIluu, TPOTHO3UPOBAHUE OYIyIIeH AesITeIbHOCTH,
KOPPEKTHOE MPEIbsBICHUE TPeOOBAaHUMN, 3aMHTEPECOBAHHOCTD PE3yJibTaTaMH pa-
OOTEI;

— METOJI Iepeaadn nH(popMaIy C TTOMOIIBIO TPAKTUYECKON IS TEIHbHOCTH;
IIPUEMBI: COCTABJICHHE IJIaHA, TE3UCOB BBICTYIUICHHM, PEJAKTUPOBAHUE,
OLICHUBAHUEBBICTYIUICHHUM, COCTABICHUE CXEM U TaOIUII;

— METOJ KOHTPOJIS;

PUEMBbI: aHaJU3 BBICTYIUICHUH, HAOMIOJCHUS, CaMOOIIEHKa, OIleHKa

CPYIIbI, TECTHI, BBICTYIUICHHS HA 3aHATUSX, 3a1MTA POEKTA.

®opmMbl OpraHu3anun 00yYeHus:
— TPYIIOBEIE;

— WHIUBUyJIbHBIC;

— (bpOHTAJIbHEBIE.

IV ®opMbI KOHTPOJIA Pe3YJIbTATOB OCBOECHHS MPOTrPaMMBbI
@opMBI KOHTPOJIS:

e TEKYIIUI KOHTPOJIb (OlIEHKA aKTUBHOCTH MPU 00CYX ACHUHN MPOOJIIEMHBIX BO-
MIPOCOB, PE3yHTATOB BHITIOJHCHUS TOMAITHUX 3a/TaHHHN );

e TEMaTUYECKUA KOHTPOJIH (OIEHKA PE3yJIbTaTOB TEMAaTHYECKOTO TECTUPOBA-
HUS);

e UWTOTOBBIN KOHTPOJH (OIEHKA PE3YIHTATOB BBHIOJIHCHUS PA3INYHBIX BapHaH-
toB KIMo0B)

V CoaepxkaHusi Kypca BHEYPOYHOH jJesi-
TeJbHOCTUBEIIIECTBA (3 uaca)
Hemuoro u3 ncropun xumuu. XuMus BUepa, CEroIHs,
3aBTpa.BemecTBo, puznyueckre cBOCTBA BEIIECTB.
OTnuyue 4uCThIX BellecTB 0T cMecel. CocoObl pa3iesieHus] CMeCcei.
IpakTnyeckas padora Ne 1 «CriocoObI pa3ienieHus CMecein.



XUMHNYECKUE PEAKIIUHA (4 yaca)

[IpusHaku xumMuueckux peakiuil. Kinaccubukaus XUMHUUECKUX peakivil mo pas-
JUYHBIM MpU3HAKAM. DJIEKTPOIUTUYECKAS NUCCOLMAIUA. DIEKTPOIUTHI U HEAJIEK-
TponuThl. Peakuuu moHHoro odMena. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE pEaK-
. OKUCIUTEIN U BOCCTAaHOBUTEIIH.

JlabopaTopHasi pa6ora Ne 1 «Peakuus 3amenieHus MEAU KeIe30M B paCTBOPE MEJI-
HOI'O KyIopoca, BOAOPOAa HMHKOM B pacTBOPE COJISTHOM KHCIIOTBI.
JlaGopaTopnas padora Ne 2 «Peakiust oOMeHa MKy KapOOHATOM KaJbIUs U CO-
JITHOW KHUCJIOTOM, XJIOPHIOM Oapusi U CEpHOU KUCIOTOM», «Peakuus paszinoxeHus
ruapokcuaa meau (I)».

METAJLJIBI (9 yacoB)

XapaKTepUCTUKA METAJUIOB IVIABHBIX MOArPYII U UX COEAUHEHNN

OO01as XxapakTeprucTUKa METAJUIOB rIaBHbIX noarpyni I-III rpynn B ¢B3u ¢ ux no-
JIO’KEHUEM B IEPUOIUYECKON CUCTEME XUMUYECKUX neMeHToB J1.1. MenneneeBa u
O0COOEHHOCTH CTPOEHUS UX aTOMOB.

XapakTepHble XUMUYECKUE CBOMCTBA ITPOCTBIX BEIIECTB U COCANHEHUN METAIIIIOB

- IIEJIOYHBIX, IIIETOYHO3EMEIIbHBIX.

XapakTepuCTUKA MEPEXOAHBIX JIIEMEHTOB — MEJIH, XKEJI€3a, AITFOMUHUS 110 UX MOJI0-
JKEHHIO B NIEPUOJMYECKON CHCTEME XMMHUYeCKuX anemeHToB .M. Menneneesa u
O0COOEHHOCTSIM CTPOECHUSAUX aTOMOB.

Merannsl B Ipupoie: pyabl YEPHBIX, [IBETHBIX, APAaroleHHbIX METAUIOB. XapaKTep-
Hbl€ METAININYECKUE, PU3NUECKUE U XUMUUYECKUE CBOICTBA, BHYTPEHHEE CTPOCHUE
MeTasuioB. [IoHITHE aKTHBHBIX M MMACCUBHBIX METAJUIOB. 1lonb3a u Bpen mertamios
JUIS 4EJIOBEKa.

DNEKTPOXUMHUYECKUN Psijl HANpsKeHUI MeTaiioB. Koppo3us Meramuios. Mexanusm
Koppo3uu MetaiioB. Knaccudukanus koppo3un MetamioB. CrocoObl 3aluThl OT
KOPpPO3UH. AHTHUKOPPO3HiTHbIE MOKPBITHS. CIIIaBBbI.

Peaknuu OBP ¢ yuactriem MeTaiiioB U ux coeguHennil. [{enouku npeBpalienui (mo
obpasiy OI'D).

IIpakTnueckas padora Ne 2 «KaduecTBEHHbIE pEAKIIMM HA NOHBI METAIIIIOB)

HEMETAJLJIBI (13 yacoB)

Hewmeranne! B mpupoze. Mcnonb3oBaHue NpUPOIHBIX PECYPCOB.

Crpoenne atomoB HemeTauioB. CTpoeHHs MOJEKYJH HeMeTauioB. Duznueckue
cBoOlicTBAa HEMeTAILIOB. COCTAB M CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJIIOB.

P anexTpooTpuuaTeibHOCTH HEMETAIUIOB. XMMHYECKUE CBOMCTBA HEMETAJIIOB.
IIpakTrueckas wIKaja 3JeKTPOOTPULATEIBHOCTH aTOMOB. Hemeramiel — OKuciu-
TEJIX U BOCCTAHOBUTENMN. B3anMoneiCTBUE C IPOCTHIMU U CIOKHBIMU BEIIECTBAM.
OO6mras xapakTepuCTHKa HEMETAIIOB riaBHbIX noAarpymm [V-VII rpynn B cBs3u ¢
UX TOJIOKEHUEM B MEPUOJIMUYECKON CUCTEME XUMUYECKUX 3neMmeHToB .M. Menpe-
JieeBa U OCOOEHHOCTSIMU CTPOEHHUS UX aTOMOB.

XapakTepHble XUMUYECKUE CBOWCTBA ITPOCTHIX BELIECTB U COCAMHEHUN HEMETAIIIIOB
- TaJIOTE€HOB, KUCJIOPO/Ia, Cephl, a30Ta, dhocdopa, yriaepoaa, KpeMHUsI.

Pemenue 3anannii Ha COCTaBICHUE YPABHEHUN XUMUUYECKUX PEAKIIUN.
IIpakTHyeckas padora Ne 3 «DkcniepuMEHTaIbHbBIE 33J1a4H 110 PACIIO3HABAHUIO U
IIOJIyYEHUIO BEILIECTB



XUMMUSA U 31OPOBBE (2 yaca)

CocTaB U CpeacTBa COBPEMEHHBIX U CTAPUHHBIX CPEACTB TMTUEHBI, POJIb XUMHYE-
CKUX 3HAaHHUW B TPAMOTHOM BBIOOPE 3TUX CPEJICTB; MOJE3HbIE COBETHI 110 YXOJY 3a
IIOJIOCTBIO PTa.

OcHOBHBIE COCTaBJISIOUINE 340pOBOro o0pa3a xu3Hu. [IpaBuna nogaepxaHus 3710-
poBoro o0paszaxu3Hu. Poiap XUuMHYECKUX 3HAHUI MPU aHAJIM3€ B3aUMOJIEHCTBUS Op-
FaHW3Ma C BHEIIHEH CPEIION.

XUMMUSA U IKOJIOTUS (4 yacoB)

OcHOBHBIE BUJIBI 3arpsi3HEHUN aTMOChEphl U UX HCTOY-

Huku. Boma. Boja B Macmrabax ranetsl. OuucTka -

ThEBOU BOJIBL.

[TapHukoBbIit 3 dexT, rodanbHOE MOTEIICHUE KIIMMaTa U X BO3MOKHBIE MOCTE]-
cTBusA. O30HOBBIN CIIOW U €T0 3HAYCHUE IS )KU3HU Ha 3emite. 3amuTta aTMoc(epsl OT
3arps3HEHUS.

Hedtb u HepTenponykTel. HedTh kak TOmmBo. 3arpsi3HEHUSI MUPOBBIX BO-

noemoB. JImdHas OTBETCTBEHHOCTh KaXKJOTO YEIOBEKa 3a 0Oe30MacHYIo

OKPY>KarOIIyIO CPEmy.



TemaTuyeckoe MIIAHUPOBAHUE

Hcnonb3oBanne odopy-

Kos- | moBanmsi umeHTpa ecre-

Ne Tema 3ansaTHA BO Ya- | CTBEHHOHAYYHOH M TeXx-

n/n COB HOJIOTHYEeCKOl Hampas-

JIEHHOCTel
«Touka pocra»
I. BemecrBa 3

1. | HemHoro wu3 wucropuum XuMHU. XHUMHUS Buepa, JleMoHCTpanuoH-

CerofiHsi, 3aBTpa. HOEe 000opynoBa-
HUE
2. | BemectBo, pusnueckue cBoiictsa Bemects. OTianuue
YUCTBIX BeulecTB oT cMmeceil. CrocoObl
pas3zesneHus CMeCen.
3. | llpakTnyeckass padora Ne 1  «CrnocoOsl udposas maboparopus
pa3aeneHus CMecein. o xuMuu (0a30BBIA YpO-
BEHb), KOMIUIEKT TOCY/bI
u 000opynoBaHus ISl yue-
HUYECKUX OMbITOB ((u-
3WKa, XUMHUS,
O610JI0rKs), KOMIUIEKT XH-
MHUYECKHUX PEaKTHBOB

II. XuMHYeCKHe Ppeakiuu 4

4. | [Ipu3znaku xumudeckux peakmuil. Knaccuduxanmsaxu-

MUYECKUX PEAKINI M0 Pa3IMYHBIM MPU3HAKAM.

DNEKTPOIUTHYECKAsT JUCCOITUAITMS.

5. | DIeKTPOIUTHI U HEIJEKTPOIUTHI. Peakiinm HOHHOT000- JlemoHcTpanuon-
MeHa. OKUCINUTENbHO-BOCCTAHOBUTEIbHBIE HOe 00opymoBa-
peakiuu. OKUCIUTENN U BOCCTAHOBUTEIH. HUE

6. | JlabopatopHasi pabora Ne 1 «Peakuus 3amenieHus Hudposas mnabopaTopus
MeIM KEJIEe30M B pacTBOPE MEIHOr0 Kylnopoca,Boj0- noxuMum (0a30BBIH ypo-
poJia IIMHKOM B PacTBOPE COJISTHOM KUCTIOTHI». BEHb), KOMIUIEKT MOCYAbI

1 o0opynoBaHus 1Jid yue-
HUYECKHX ONBITOB ((u-
3WKa, XUMUS,
OMOJIOTHS ), KOMILJIEKT XH-
MHUYECKUX PEAKTHBOB

7. | JlabopaTopHasi padora Ne 2 «Peakuus oOMeHa Mex1y Hudposas maboparopus

KapOOHATOM KallbLIUS U COJSTHOW KUCIOTOM, XJIIOPUIOM
Oapusi U CEpHOM KHUCIOTOIY, «Peakius paznoxeHus
ruapokcuaa meau (1)».

o xumun (0a30BbI ypo-
BEHbB), KOMIUIEKT TOCY/bI
1 000pYAOBaHUS IS yue-
HUYECKUX ONbITOB ((u-
3MKa, XUMUS,

Ouos0orus), KOMIUIEKT XH-
MHUYECKHUX PEAKTHBOB




III. Metanianl.

XapakTepuCcTUKa METAJUIOB TJIaBHBIX MOJ-
rpynm v ux
COE€IMHEHUH.

OO01mas xapakTepUCTHKa METAJIJIOB TJIABHBIX
noarpyni [-III rpymm B ¢BsA3M ¢ uX noJtoxe-
HUEM B NEPUOAMYECKON CHCTEME XHMHYE-
ckux snmemenToB .M. MenaeneeBa u ocoOeH-
HOCTH CTPOEHHSI UX

aTOMOB.

10

XapakTepHble XUMHUUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB U COCTMHEHUN METaJI-
JIOB - IIEJIOYHBIX,

HIEJIOYHO3EMENBHBIX

JlemoHcTpanu-
OHHOE 000pYy-
JIOBaHUE

11

XapaKTepUCTHUKA TEPEXOJHBIX 3JIEMEHTOB
— MEJIH,KeJie3a, aJIIOMUHMS 110 X MOJ0XKe-
HHUIO B MEPUOAUYECKON CHUCTEME XUMHYE-
ckux sneMeHToB JI.M. MeHpaeneeBa u oco-
OCHHOCTSIM CTPOCHUS UX

aTOMOB.

12

Merauibl B npUpoOae: pyabl YEPHBIX, LBET-

HBIX, IParOlEeHHbIX METaJIO0B.
XapakTepHble MeTaJUIn4e-

ckue, pu3NUecKre U XUMUYECKHE

CBOICTBA, BHYTPEHHEE CTPOCHUE METAJIOB.

13

IloHsTHE AKTUBHBIX M MACCUBHBIX METAJIIOB.
Ilone3a
Y BpE€Jl METAJUIOB JJIs1 YEJIOBEKA.

14

DNEKTPOXUMHUYECKUM PsJl HAMPSIKEHUN Me-
taoB. Koppo3ust meramioB. MexaHuszm
Koppo3un MetayuioB. Knaccudukamus Kop-
PO3UU METAILIOB.

CriocoObI 3aIIUTHI OT KOPPO3UU. AHTHKOPPO-
3UMHBIETOKPHITUS. CIIIaBhI.

KoMmiiexkT koiuiek-
1805051 u3
CIIMCKA

15

Peakiuu OBP ¢ ywactueM METaJUIOB U UX
coenuHenuid. llemouku mnpeBpameHuiit (Mo
00paziyOI'd).

JlemoHcTpanu-
OHHOE 000pYy-
JIOBaHUE

16

IIpakTnyeckas padora Ne 2 «Kaye-
CTBEHHBIEPEAKIIMY HA NOHBI METAJUIOB)

Hudposas nadboparo-
pus moxumuu (6a3o-
BbIll YpPOBEHb), KOM-
TUTEKT MOCYJIbI U 000-
pyIOBaHUS IS yde-
HUYECKUX  OIBITOB
(pusuka, xumus,

OMOJIOTHs), KOMIUIEKT

10




XUMHUUYCCKUX PCAKTHU-
BOB

IV. Hemeranabl

13

17 | Hemeraiutel B npupoae. Mcnonp3oBanue mnpu-
POJIHBIX
pECYpCOB.
18 | CtpoeHne aTOMOB HEMETAILJIOB.
19 | CtpoeHus MOnEKy HEMETAILIOB.
20 | dusnueckre CBOMCTBAa HEMETAILIOB.
21 | CoctaB u CBOWCTBa MPOCTBIX BEIIECTB —
. | HemeTaoB.
22 | Pan aneKTpoOoTprULATEIBHOCTH HEMETAIIIOB.
23 | XUMHYECKUE CBOWCTBA HEMETAJLIIOB. [udposas nadboparo-

pust o xumuu (6azo-
BbIll YpOBEHb), KOM-
IUJIEKT MOCY/IbI U 000-
pyllOBaHUS HJis yde-
HUYECKUX  OIBITOB
(pusmka, xXumus,

OMOJIOTHs ), KOMIUJIEKT

11



XUMHUYCCKUX pPCaKTH-
BOB

24

[IpakTuyeckas mkanga >AEKTPOOTPUIIATEb-
HOCTH
aTOMOB.

25

Hemeramisl — OKMCINUTEIN U BOCCTAHO-
BUTENU. B3anMO1€iCTBHE C MPOCTHIMU U
CJIOKHBIMH
BEIIIECTBAM.

26

OO6mras xapakTepUCTHKa HEMETa/IOB TJIaB-
HbIX noarpynm IV-VII rpynm B ¢BsI3H ¢ HX
IIOJIOKEHUEM B IIEPUOJUYECKON CUCTEME XU-
muueckux aneMmeHtoB J[.MI. MenneneeBa u
OCOOECHHOCTSIMU CTPOEHHUS UX

aTOMOB.

27

XapakTepHble XHUMHUYECKHE CBOICTBa MPO-
CTBIX BEIIECTB M COCAMHEHUN HEMETAIIOB -
raJIoreHoB, KUCIOpOIa, cephl, aszora, (doc-
dopa, yriaepona,

KPEMHHUSI.

28

Pemienne 3amannii Ha COCTaBJICHHUEYpPaBHE-
1505071
XUMUYECKUX PEAKLINMN.

29

IIpakTHuyeckas padora Ne 3 «DkcrnepuMeH-
TaJbHBIE3a/1aUM 10 PACIIO3HABAHUIO M IOTY-
YEHUIO BEILLIECTB»

Hudposas naboparo-
pust o xumuu (6azo-
BBl YPOBEHb), KOM-
IUIEKT MOCYJIbI U 000-
pyIlOBaHUS IJis yde-
HUYCCKUX  OIBITOB
(pusuka, xumus,
OMOJIOTHS ), KOMILJIEKT
XUMHUYECKUX PEaKTH-
BOB

V. XumMus ¥ 310pOBbE

30

CocTaB U cpeacTBa COBPEMEHHBIX U CTApHUH-
HBIX CpEACTB TUI'MEHBI, POJIb XMUMHYECKHUX
3HAHWI BTPAMOTHOM BBIOOpE 3THUX CPENCTB;
II0JIE3HBIE COBETHI

110 YXOJly 3a MOJIOCTBIO PTa.

31

OCHOBHBIE COCTaBIIAIOIINE 3I0POBOTO 00pa3a
*u3HU. [IpaBuna noaaep:xaHus 310pOBOTO
oOpaza ku3Hu. Poiab XUMHYECKHX 3HAHHUI
IIPY aHAJIU3€ B3aUMOJIECTBUSI OpraHU3Ma C
BHEIIHEN CPEIOM.

VI. XuMud 1 3K0JI0rus

12




32

OcHOBHBIE BUJIBI 3arps3HeHUil atMocdepsl U
UX
VCTOYHUKH.

33

Bona. Boga B macurrabax riiaHeTsl.
Ouncrtka
OUTHEBOU BOJIEL.

34

[TapHukoBbIi 3G ]exT, rnodabHOE MOTEIIe-
HHE KJIMMaTa M UX BO3MOJKHBIC ITOCJIC/ICTBHS.
O30HOBBIN CJIOHM M €ro 3Ha4YeHHE IS KU3HU
Ha 3emie. 3ammura

aTMoc(ephl OT 3arpsI3HEHHUS.

35

Hedts u nedrenmponyktel. HedTh kak Tom- KommiekT kosiek-
JIMBO. 3arpsi3HEHUSI MUPOBBIX BOJIOEMOB. 100507 u3
JInuHast OTBETCTBEHHOCTh KaX10T0 YEJI0- CIIMCKa

BeKa 3a 0€30MacHyI0 OKpYKaroU[yio

cpeny.

VII IlepeyeHb peKkOMeHIyeMbIX HCTOYHHUKOB

1.

Apckuii FO.M., Janunsa B.W. u ap. «Okonorudeckue mpoOiaemMbl: 4TO Mpo-
UCXOJIUT, KTOBUHOBAT W YTO JAenaTh»: ydeoHoe mocodue. M., MHOIIY,
1997.

barikoBa B.M. Xumus nocie ypokos. B momors mkoie. — M.: IIpocsemienue,
2011

brixkanoBa T.A., beikanoB A.C. 3agaun 110 XMMHUH C DKOJIOTHUYECKUM CO-
nepxannem. —Boponex, 1997.

INomsadensn M.I'. BaeknaccHas padora mo xumun. — M.: [Ipocsemenue, 2012.
I'ne6osa B.JI. Opranuzanus u npoBeAeHUE IKOJIOTUYECKOr0 MPaAKTH-

KyMa CO IIKOJIbHUKaMU: MeTonndeckue pekomenaanun/B.J]. ['mebona,
H.B.Ilo3nusaxoBa. —YaesHosck: YUIIKITIPO, 2007

I'peuymnukoBa T.FO. Ilporpamma BHeEypouHOU gedrenbHOCTH «buo-
cthepa. Dxonorus. 310poBbey». [TeKCT]: MeToauuecKue pPEeKOMEHIAIuu
/T.YO. I'peuyminukoBa, E.B. Cnupuna. — YabsiHoBck: PI'BOY BO «VYi1-
I'TTY um. U. H. YaestHOBaY, 2017.

I'peuymnukoBa T.FO. IIporpaMma BHEYpPOUHOH NESITEIBHOCTH «IKOJIOIO-
KpaeBeIuecKrueKBeCcTh». [ Tekct]: meTromnueckue pekomenaamnmu /T.1O. I'pe-
yymHnkoBa, E.B. CniupuHa.

— VaesHoBck: ®PI'BOY BO «Ynal'TllY um. U. H. YaesHoBay, 2017.

Cmupuna E.B. Ilpaktukym no aucturiune «[Ipuknamgnas rugpoOuono-
rus»: yueoHoe nocodue. YibsHoBck: YI'CXA wum. II.A. CronbinuHa,
2012.

Cnupuna E.B. [IporpaMmma BHEYypO4YHOH AeATENIbHOCTH «YeN0BEK Cpeau Jro-
JIEN».

[TekcT] : MeToauueckue peKoMeHIaluu i yuurenend Ouonornum / E.B.
Cnupuna, T.}O.I'peuyminukosa. — Yaesaosck: Lieatp OCH, 2015.

10. daneeBa I'.A. Xumus u sxonorusi: Marepuanibl JIJisl MPOBEACHUS YIeOHOU U

BHEYPOUHOMPAOOTHI 10 IKOJIOTUUECKOMY BOCTIMTaHUIO. — Bonrorpan: Y4u-
Tenb, 2005
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