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IlosicHUTeIbHAA 3alHCKA

[Iporpamma «MHOTONMKAs XUMUS» ACTAIM3UPYET COJEpKaHUE Kypca BHEYPOUHOU
NESITEIbHOCTH, JaeT MOJpOOHOE paclpeseieHe 4YacoB U I0CJIEI0BATEIbHOCTD
W3Y4YEHUS TEM U Pa3JICIioB.

JlanHasi mporpamma mpenHasHaueHa Juisi ydammxcs 9 -11 kjmaccoB, mMO3BOJSET
pacHIupuTh W YrAyOUTh y YyYalIUMXCS MPAKTUYECKOE MPUMEHEHHE IMOJTYyYCHHBIX
TEOPETUYECKUX 3HAHUU TI0 XUMUHU.

OpuentupoBaHa Ha yriayOJeHWe W paclIUpeHHWe 3HAaHWUW, Ha  pa3BUTHE
0003HATEILHOCTH U MHTEpeca K XMMHH, Ha COBEPIICHCTBOBAHHE YMEHHUM ydalUXCs
oOparaThCs ¢ BEIECTBAMU.

JlaHHBII KypC BHEYPOUYHOM JEATEIbHOCTH NPEAYCMAaTPUBAECT  IKOJOTHYECKYIO
HaIpaBJIEHHOCTh XMMHYECKOTO0 O0O0pa30BaHUs, MPEIyCMATPUBACT O3HAKOMJICHUE
YYAIIUXCSA C XUMHYECKUMHU AaCTEKTaMU COBPEMEHHOW DSKOJIOTMM U JKOJOTHYECKUX
npobsieM (rino0anbHOE TOTETUICHHE KIWMaTra, O30HOBBIE IBIPHI, KUCIOTHBIC IOXKIH,
3arpsi3HEHUE OKPYKalolel Cpe/ibl, HCTOLIEHHE TPUPOAHBIX PECYPCOB).

[leHHOCTh TIPOrpaMMBl 3aKIIOYAETCSA B TOM, YTO Yy4alldecs C IOMOIIbI0 KeHc —
TEXHOJIOTHH TMOJTy4YaT BO3MOXKHOCTh IMIOCMOTPETh Ha Pa3iInYHbIC MPOOJIEMBI C TTO3UIIUH
YYEHBIX, OIIYTUTh BECh CIIEKTP TPEOOBAHHI K HAYYHOMY HCCIIECOBAHUIO.
AKTYyaJIbHOCTh NMPOrpaMMbl B TOM, YTO OHa CO3JaeT YCJIOBHUSA IS COIUAILHOTO,
KYJIBTYPHOTO U MPO(ECCHOHATFHOTO CaMOOTIPEETIeH s, TBOPUECKON camopealln3aluu
JUYHOCTH peOEHKa, (POPMHUPOBAHUS XHUMHUYECKON TIpaMOTHOCTH. 3HAHUA M YMEHUS,
HEOOXOUMBbIE JJIi OpraHU3allid MCCIIEI0BATENbCKOM JAEATEeIbHOCTH, B OyayiieM
CTaHYT OCHOBOM JJIsi OpraHu3allii Hay4YHO-UCCIIEIOBATENbCKOM IESTEIBHOCTH B BYy3aX,
KOJUIEJDKAX, TEXHUKyMax M T.1.

Bce wuHHOBalNMOHHBIE TMEJArOrMYecKWe TEXHOJOTMM HW3HAYaJlbHO CTPOSITCS Ha
KOMIIETEHTHOCTHOM TIOJIXOJI€ U HalleJeHbl B pe3yiabTaTe oOydeHus Ha OyaylIyro
podecCHOHANBHYIO ACSITeNbHOCTD. JJaHHOE YTBEPXKIIEHUE U ONPEIENIeT aKTyalbHOCTh
npuMmeHenust «Keiic — meroma» B mpakTuke oOpasoBanusa. Keiic — TexHomoruu
MPEJICTaBJISAIOT COOOM Tpynmy 0o0pa3oBaTeNbHBIX TEXHOJOTHHM, METOJOB M MPUEMOB
oOyueHusi, OCHOBAHHBIX HAa pEIICHWH KOHKPETHBIX MpoOieM, 3ajad, MO3BOJSIOT
B3aMMO/ICHCTBOBATh BCEM 00y4arolMMCs, BKIIIOYas IPero1aBaTers.

[Ipu pa3zpaboTke mporpaMMbl aKIIEHT AeNaics Ha BOMPOCH], KOTOpbIE B 0a30BOM Kypce
XMMHH OCHOBHOM IIKOJBI PAacCMAaTPUBAIOTCA HEAOCTATOYHO IMOJIHO WM HeE
paccMaTpuBarOTCA COBCEM. 3aJaui U YIPaKHEHHs M0J00paHbl TaK, YTO 3aHATHUS M0 UX
OCMBICJICHUIO M DEILIEHUIO MPOXOJIAT JUO0 MapajuiebHO C U3yYaeMbIM Ha ypOKax
MaTepuanoM, Ju00 Kak MOBTOPEHHE YK€ MOJIyYEHHBIX 3HAaHUH.

[IpakTHyeckass 3HAYMMOCTh MPOrPaMMBbI 3aKJIIOYAETCS B TOM, YTO C MOMOIIbIO KeHc-
TEXHOJIOTUU yJaeTCcs aKTUBU3HPOBATh Pa3IMuHbIe (PAKTOPBI: TEOPETUUYECKUE 3HAHUS T10
TOMY WIH HHOMY KypCy, NPaKTHUYECKUH ONBIT O0OydaeMbIX, WX CIOCOOHOCTH
BBICKa3bIBaTh CBOM MBICIIU, UJIEU, IPEUIOKEHNS, YMEHUE BBICIYIIATh ANbTEPHATUBHYIO
TOYKY 3pEHHS, U apTyMEHTUPOBAHO BBICKA3aTh CBOIO.

C momomipl0 3TOr0 MeToja OOy4aroliue TMOJdy4aT BO3MOXHOCTh TIPOSIBUTH U
YCOBEPIICHCTBOBATh AHAIMTUYECKUE W OIICHOYHBIE HABBIKM, HAYUYUTHCS paboTaTh B
KOMaH/ie, IPUMEHATh Ha MPAKTUKE TEOPETUUECKUN MaTepHual.

HoBu3Ha naHHOI mporpaMMmbl 3aKIHOYaeTcsi B BO3MOXXHOCTH H3YYEHHS YYalllUMUCS
HOBBIX TEM, HE pacCMAaTPUBAEMBIX MPOTPaMMON MpeaMeTa, ¢ MOMOIIbI0 MPOOIEMHO-
CUTYaTUBHOTO OOyYEHHS C UCTIOIB30BAHUEM KEHCOB. ITO MO3BOJISIET CTPOUTH OOYUCHUE
ydammxcss 9 KiaccoB € Y4eTOM MAaKCHUMAIIbHOTO MPHUOMMKEHHs MpeaMeTa XUMHH K
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HpaKTquCKOﬁ CTOPOHC KU3HU.

Heas kypca: pacmmpeHne © YriayOlieHHEe 3HAaHUM 1O TpEAMEeTYy, CO3JaHue
BOCITUTHIBAIOIICH  cpeibl, OOeCNeYnBArONIC aKTUBHU3AIMIO HHTEIUICKTYaTbHBIX
MHTEPECOB yJalIuXCs B CBOOOTHOE BPEMsl, pPa3BUTHE 3J0POBOM, TBOPYECKH pacTyIIeih
JUYHOCTH, TIOJTOTOBJICHHON K

KHU3HCACATCIBbHOCTH B HOBBIX YCIIOBUAX, CII0COOHOM Ha COMAJIBHO 3HAYUMYIO ITPAKTUUYCCKYIO
ACATCIIBHOCTD, p€ajin3alnuio I[O6p0BOJII)‘I€CKI/IX HMHHUIINMATUB.

3apaum Kypca:

1. ®opmupoBaHre NO3UTUBHON CAMOOIIEHKH, CAMOYBa)KEHHSL.
2. ®opMHpoBaHNE KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B COTPY/IHUYECTBE:

— YMEHHE BECTH JIUAJIOT, KOOPAUHUPOBATH CBOU JEHCTBUSI C
JIEUCTBUSAMU NTAPTHEPOB MO COBMECTHOU JIEATEIIbHOCTH;
— CI0COOHOCTH 0OPOKENATENBHO U YYyTKO OTHOCUTBCS K JIFOJSIM, COTIEPEKUBATD;
— (hopMHUpoBaHHUE COLMATILHO aJIEKBAaTHBIX CIIOCOOOB MOBEIEHMSL.
3. ®opmupoBaHUE CIOCOOHOCTH K OpTraHU3aINU IESTEILHOCTH U YIIPABJICHUIO €IO:
— BOCIIUTaHUE LEJIeYCTPEMIIEHHOCTH U HACTOWYNBOCTH;

— (popMupoBaHUE HABBIKOB OpPraHU3alluu paboyero
MIPOCTPAHCTBA U PALlMOHAIILHOTO UCIIOJIb30BaHUS paboyvero
BpEMEHU;

— (opmMupoBaHue  YMEHHSI ~ CaMOCTOSITEIBHO U COBMECTHO
IUIAaHUPOBATh  JESATENIbHOCTh U COTPYAHUYECTBO;  —
dbopMHUpOBaHHE  YMEHHS  CaMOCTOSATEIbHO U  COBMECTHO
MIPUHUMATD PEIICHHUS.
4. ®opMUpOBaHNME YMEHUS pelIaTh TBOPUECKUE 3aJauH.

5. ®opmupoBanre yMeHus pabotaTh ¢ wuHbopmammeir (coop,

cUCTeMaTH3allus, XpaHEHUE, UCIIOJIb30BaHUE).
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| H.]IaHl/IpyeMble pe3yJbTaThbl 0CBOCHUA COACPRKAHUA KypCa

JINYHOCTHBIMH Pe3yJIbTATAMM SIBIISIOTCS:
- 8 YEHHOCMHO-0OPUEHMAYUOHHOU cghepe: TyBCTBO TOPIOCTH 38 POCCHICKYIO HAYKY,
OTHOIIIEHUE K TPY1y, LIEJIEYCTPEMIICHHOCTb, CAMOKOHTPOJIb U CAMOOIIECHKA;
- 8 mpy0osoll cghepe: TOTOBHOCTH K OCO3HAHHOMY BEIOOPY
JabHEUIIIeH 00pa3oBaTeIbHON TPACKTOPHUH;
- 8 NO3HaBAmMenIbHOU cghepe: MOTHBAIMS YUCHUS, YMEHUE YIPABIATH
CBOEH MO3HABATEIBHOM JEATEIBHOCTH.

IIpenmMeTHBIMHU pe3yJIbTATAMHU OCBOCHUS TIPOTPAMMBI SIBJISFOTCSL:
- 8 NO3HABAMENbHOLUL chepe:
OTIMCHIBATH JIEMOHCTPAIIMOHHBIC H CAMOCTOSTEIIHO TIPOBEJCHHBIC XUMHUECKUE SKCIICPUMEHTHI;
KJIACCHU(UITUPOBATH U3YUECHHBIC OOBEKTHI U SIBJIICHUS;
JaBaTh ONPEICIICHHS U3YUYECHHBIX TOHITHIA;
OTIMCHIBATH M PA3INYaTh U3ydeHHBIC BEIIECTBA, IPUMEHIEMbBIC B IOBCEAHCBHON KHU3HHU;
CTPYKTYPUPOBATh M3YUYCHHBIN MaTeprall 1 XUMUYIECKYI0 HH(DOPMAIIHIO, TTOJTYICHHYIO U3
JIPYTUX UCTOYHUKOB;
JIEJIaTh BBIBOJIBI M YMO3AKITFOUCHUS M3 HAOJIOICHUI;
0e30macHO 0OpaIaThCs BEIMIECTBAMHU.

- 8 mpyoosoll cghepe:
IUIAHUPOBATh M OCYIIECTBIISATH CAMOCTOSTEILHYIO pa0dOTy IO MOBTOPEHUIO U
OCBOEHHIO TEOPETUUECKON YacTu,
IUTAHUPOBATh U IPOBOJIUTH XUMUYECKHI SKCIIEPUMEHT; UCIIOJIb30BaTh BEIIECTBA B
COOTBETCTBUU C UX MpeJHA3HAYEHUEM U CBOWCTBAMHU.

- 8 YEHHOCMHO - OPUEHMAYUOHHOLL cghepe:
aHaTM3UPOBaThH U OLICHMBATh  MOCJEACTBUA Ui  OKpY)KaroIlen cpeabl ObIT
MIPOU3BOICTBEHHOM NEeSITEeIbHOCTH YeJIOBEeKa.

- 8 chepe bezonacHocmu HCUZHEOESIMENbHOCTU.
OKa3bIBaTh MEPBYIO IOMOIIIb IPU OTPABJICHUAX, 0KOTaX U APYIHX TpaBMaX, CBA3aHHBIX C
BEIECTBAMU U JaOOPATOPHBIM 000PYIOBAHHEM.

MeTaﬂpeI[MeTHLIMH pe3yJbTaTaMHU SBJIAIOTCA:
- YMCHHUC OIIPEACIIATh CPCACTBA, TCHEPUPOBATH UCH, HCO6XO,I[I/IMBIC JUIA UX
pcaimn3ainuun;

- BJIAICHUC YHUBCPCAJIbHBIMU €CTCCTBCHHO-HAYYHBIMHU crocodamMu
ACATCIIbHOCTH: UIBMCPCHUC, Ha6J'IIOI[eHI/Ie, OKCIICPUMCHT, yqe6Hoe
HCCICOOBAHUC,

- YMCHHUC OIIPpCACIIATh LECIN U 3aJa49n ACATCIIbHOCTH, BBI6I/IpaTB cpeacrBa
peain3alilii LICJIN U IIPUMCHATDh UX Ha IIPAKTUKE;

- UCIIOJIb30BATh PA3JIMYHBIC NCTOUYHHUKU [UIA MMOJTYUCHUA XUMHYECKOH I/IH(i)OpMaI_[I/II/I.
OcBoeHue mporpaMmaI BHeypO‘lHOﬁ ACATCIBHOCTHU O6y‘{aIOH_II/IMI/ICH IMMO3BOJIUT IOJIYIUTH
CJICAYIOIIUC PC3YJIbTAThI:

B cghepe pazsumus nuunocmubix yHUGEPCAnNbHBIX YUEOHBIX 0CUCM UL 8 PAMKAX:
Koenumuenozo komnonenma 6yoym cghopmuposanvi:
- 9KOJIOTUYECKOE CO3HAHWE, MPU3HAHUE BBICOKOW LEHHOCTH >KM3HU BO
BCEX €€ IMPOSBIEHUIX; IPABUJI IOBEJCHUS B UPE3BbIYAMHBIX CUTYaIUSX;
- OCHOBBI COIMAJIbHO-KPUTHUECKOTO MBIIIICHHUS, OPUEHTALIUS B
0COOEHHOCTSX COLMATBbHBIX OTHOIIEHUH U B3aUMOJICHCTBUH.
Heamenvrocmnozo komnonenma 6yoym cpopmuposambl:
- YMEHHUE BECTH JUAJIOT Ha OCHOBE PABHONPABHBIX OTHOIIEHUH U
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B3aMMHOI'0 YBa)KE€HUS U IPUHATHS;
- YCTOMYMBBIN TI03HABATEIbHBI UHTEPEC U CTAHOBIICHHE
CMBICTIOO0pa3yromiei (pyHKIIMY MO3HABATEIIFHOTO MOTHBA;
- TOTOBHOCTH BBIOOpA MPO(GUIBHOTO 00pa30BaHusl.
Lennocmmnozo u 5MOYUOHATTLHO20 KOMNOHEHMO8 6Yy0em chopmuposana:
- MOTPEOHOCTH B CAMOBBIPAKEHUH U CaMOpeaTU3aIiH,
conuanbHOM Npu3HaHuH. OOyJaromuics MOTYIUT
BO3MOJKHOCTB /7151 YOPMUPOBAHUS:
- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIHUTAHUIO;
- BBIPQXKEHHOM yCTONYMBON y4eOHO-TI03HABATEIbHOM MOTHBALIMU U UHTEpECa K
YUEHHUIO.

B cghepe pazeumusn pezynamuenvix ynueepcanbhoix yueonvix 0eiicmeuil 00yuaouuiica
Hayuumca:
- CAMOCTOSITENIbHO aHAJIM3UPOBATh YCIOBHS JOCTHKEHHS L[EIM Ha OCHOBE
y4eTa BBIJICJICHHBIX YUYUTEIEM OPUEHTHUPOB JICUCTBUS B HOBOM yUYEOHOM
Marepuare;
- 1IeJIeNoJIaraHnio, BKJI0Yasi IOCTAaHOBKY HOBBIX 1IeJIel, peoOpazoBaHue
MPaKTUYECKON 3a/1a4d B MO3HABATEIHHYIO,
- TUTAHUPOBATH MYTH JAOCTIKECHHUSI TIETICH.
THonyuums 603MOXHCHOCIb HAYUUMBCA:
- TIPH TUTAHUPOBAHUU JOCTIKEHUS 1IeJIel CaMOCTOSITENTHHO U aIEKBaTHO
YYHUTHIBATh YCIOBUS U CPEJICTBA MX JOCTHKCHHUS;
- CaMOCTOSTEILHO CTaBUTh HOBbIE yUEOHbIE 1IeNTN U 3a/1a4H.

B cghepe pazeumusa noznasamenbHplx YHUBEPCAIbHBIX YUEOHBIX OCUCMBUN 00YUAIOWUIICA
Hayyumca:
- IPOBOJUTH HAOMIOIEHUS U SKCIIEPUMEHT 10l PyKOBOJCTBOM YUHUTEJIS;
- OCHOBaM peain3aluy MPOEKTHO-UCCIIEI0BATENIbCKOM ESTEIbHOCTH;
- OCYIIECTBIISITh PACIIMPEHHBIA MOUCK HHPOPMAIIMU C UCTIOTIH30BAHUEM
pecypcoB OMOIMOTEK U HHTEpHETA.
Tonyuum 603MOHCHOCMb HAYYUMBCAL:
- CAaMOCTOSITENILHO MTPOBOJUTH UCCIIEIOBAHUS HA OCHOBE IPUMEHEHHUS
METO/I0B HaOIIOACHUS U SKCIIEPUMEHTA;
- CTaBUTb IPOOIIEMY, apryMEHTUPOBATh €€ aKTYaJlbHOCTh;
OpraHU30BaTh UCCIIEIOBAHUE C LIETBIO MPOBEPKHU MMIIOTE3bL;
- BBIJIBUTATh THIIOTE3bI O CBA3SX U 3aKOHOMEPHOCTSIX MPOLIECCOB;

JIeJIaTh YMO3AKJIIOUEHUS U BBIBOJbI HA OCHOBE apryMeHTaluu. B cgpepe pazeumus
KOMMYHUKAMUBHBIX YHUEEPCATIbHBIX YUEOHBIX Oelicmeuil 00y uaouuiica
Hayuumca:

AJICKBATHO HCIIOJIB30BAaTh PCUCBLIC CPCACTBA I PCLICHUA PA3JIUYHBIX
KOMMYHHKATHBHBIX 3a/1a4; BJIAJICTh YCTHOﬁ U IHUCBMEHHOM PEYbIO;
AICKBATHO UCIIOJIL30BAThH PCUb IS IIJIAHUPOBAHUSA U PETYIISIIUN CBOEM
ACATCIbHOCTU,
OpPraHHU30BbIBATH U INIAHUPOBATH yqe6Hoe COTPYAHHUUCCTBO C YUUTCIICM U
CBCPCTHUKAMU
CTPOUTH MOHOJIOTHYCCKOC KOHTCKCTHOC BBICKA3bIBAHUC,
HUHTCTPUPOBATHCA B I'pylIly CBEPCTHUKOB U CTPOUTH NPOJAYKTUBHOC
B3aHMO/ICHCTBHE CO CBCPCTHUKAMU U B3POCJIBIMU.
HO]ZyllMI’}’Zb BO3MOINCHOCMb HAYHUMbCAL!

- OKa3bIBAaTh IMMOAACPIKKY U COACHCTBHE TEM, OT KOI'O 3aBUCHT HJOCTUKCHUC
1ICJIM B COBMECTHOM AEATEIhHOCTH.
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111 ®opmbl 1 BUABI y4eOHOM AeATETbHOCTH

B nponecce 3aHATHN BELYIIUMUA METOJaMU U IIPUEMAaMHU OPraHU3aluy AeATeIbHOCTH y4alluXxcs
SIBJISIFOTCSL:

— METOJ CIIyXOBOTO BOCIIPHUATHS U CJIOBECHOM Iepeaadn

nH(pOpMAINY; TIPUEMBI: paccKa3, JISKIUs, TUCKyccHsl, Oecena,

BBICTYIUICHHUE;

— METOJl CTUMYJIMPOBAHUS U MOTUBALINY;

IIPUEMBI: CO3/IaHHE CUTYAllMM YCIIEXa, NOOLIPEHUE, BBIIOJHEHNE TBOPUYECKUX 3aJaHuM,
co3/laHue TPOOJEMHOW CHUTyallMH, TPOTHO3MPOBAHUE Oyaylied AesTeNbHOCTH,
KOPPEKTHOE NpeabsIBICHUE TpeOOBaHU, 3aMHTEPECOBAHHOCTD Pe3yabTaTaMH paboThI;
— METOJ1 Iepelaui HH(POPMAaLIUK C TOMOIIBIO MPAKTUYECKOH 1eATENbHOCTH;

IIPUEMBI: COCTABJICHHE IIJIAHA, TE3UCOB BBICTYIUICHUN, PEAAKTUPOBAHUE,

OIICHWBAaHME BBICTYIUIEHUN, COCTABIIEHHE CXEM U TaOJIUIL;

— METOJl KOHTPOJIS;

MIpUEMBI: aHAJIU3 BBICTYIIJICHUH, HAOII0A€HNS, CAMOOLIEHKA, OIIEHKA I'PYIIIbI, TECTHI,
BBICTYIUICHHSI HA 3aHATHSIX, 3allATA ITPOEKTA.

®opMbl OpraHu3aumuu 00y4eHus:
— IPYIIIOBBIE;

— UH/MBU]TyaJIbHBIE;

— (ppoHTaANBHBIE.

IV ®opMbI KOHTPOJISA Pe3yJIbTATOB OCBOEHHS MPOrPaAMMbI

DopMBbI KOHTPOJIS:

® TEKYIIMA KOHTPOJIb (OIICHKAa aKTUBHOCTH TPH 00CYKICHUU
MPOOJIEMHBIX BOTIPOCOB, PE3YIHTATOB BBHITIOJTHEHUS
JOMAIIHUX 33JJaHUN );

® TEMaTUYECCKUU KOHTPOJIb (OI[CHKA PE3YJIbTATOB TEMAaTHIECKOTO
TECTUPOBAHU);

®  UTOTOBBIF KOHTPOJIb (OIIEHKA PE3YJITATOB BBIOJHEHHS PA3IMYHBIX
BapuanToB KNMoB)
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V Coaep:xaHusi Kypca BHEYPOUHOIl 1eSITeIbHOCTH
Moayas <«OKCIIEPUMEHTAJIBHASA XUMMUS»
BemecrBa (4 yaca)

Hemuoro u3 uctopun XuMu. XUMHS BU€pa, CETOIH, 3aBTpa. BemecTBo, pu3nveckne CBONCTBA
BEIIECTB.

OTnuure YuCThIX BeliecTB oT cmecei. CriocoObl pa3jienieHus cMecei.

IMpakTuueckas padora Ne 1 «Crioco6s! pazaenenus cmeceinn» XUMNYECKUE PEAKILIUU (4
yaca)

[Ipu3naku xumuueckux peakuuid. Kraccupukanus XMMHUYECKHX peakUuid MO pa3IudHbIM
MpU3HAKaM. OJEKTPOJIUTHYECKas TUCCOLMALUs. OJEKTPOIUTBI M HEIJIEKTPOIUTHI. Peaknuu
HOHHOTO  oOMeHa.  OKHCIMTENbHO-BOCCTAHOBUTENbHBbIE  peakiuu.  OKUCIUTeNn U
BOCCTAHOBHTEJH.

JlaGoparopHas padora Ne 1 «Peakius 3aMenieHHsi MEIU JKEI€30M B pPacTBOPE MEIHOTO
Kyrnopoca, BOJA0po/Jia IIMHKOM B PacTBOPE COJISTHON KUCIOTBD).

JladopaTtopnasi padora Ne 2 «Peakmusi oOMeHa MeXay KapOOHATOM KabIUS M COJISTHOM

KHCJIOTOM, XJIOPHIOM OapHst ¥ CEPHOM KMCI0TOM», «Peakius pasioxerus ruapokcuaa meau (11)».

Metanisl (9 yacos)

XapakTepucTuKa METAJUIOB IVIaBHBIX MOATPYIIT U UX COETMHEHUI

OO6mrast XapakTEepUCTHKA METAIIOB TiaBHBIX noarpynn [-III rpynm B ¢BsI3u ¢ uX moyI0oKeHUEM B
MEePUOINUECKON cucTeMe XuMuueckux anemeHnToB JI.1. MenneneeBa 1 0COOEHHOCTH CTPOCHUSI UX
aTOMOB.

XapakTepHble XUMHUUYECKHE CBOMCTBA MPOCTHIX BEUIECTB U COCAMHEHUN METAJUIOB - IIEJIOYHBIX,
LIEJI0YHO3EMETIbHBIX.

XapakTepucTUKa MePEeX0IHbIX 3JIEMEHTOB — ME/IH, JKeJle3a, aTFOMUHUS 110 UX TOJIOKEHUIO B
MEePUOIUYECKON cucTeMe XuMudeckux anemeHToB [I.1. MenzaeneeBa 1 0COOEHHOCTSIM CTPOCHHUS
UX aTOMOB.

Meramibel B npupone: pyasl YEPHBIX, LBETHBIX, APAarol€HHBIX METAUIOB. XapaKTepHbIE
MeTajinyeckne, (QU3NYecKre M XHUMHYECKHe CBOICTBa, BHYTPEHHEE CTPOEHHE METaJlIoB.
[ToHATHE aKTUBHBIX U MACCUBHBIX MeTaLIOB. [lob3a 1 Bpea METaIIOB AJIs YEIOBEKa.
DNEeKTPOXUMHUYECKUHN psii HanpsbkeHud metaioB. Koppo3us MeramnoB. MexaHu3M KOppo3uu
MetaioB. Knaccudukamuss koppo3un wMetauioB. CrmocoObl  3alUTBl  OT  KOPPO3HUHU.
AHTUKOppO3UIiHbIE TOKPBITUA. CIIaBBI.

Peakuuu OBP ¢ ydactuem MeramioB U ux coenuHeHui. llemouku mpespamieHuit (o odpasimy
org).

IIpakTuuyeckas padora Ne 2 «KauecTBeHHbIE pEaKLIMU Ha HOHBI METAJUIOBY
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Hemeramnsl (13 yacoB)

Hewmerannsl B npupoae. Mcnosb3oBaHuEe NPUPOIHBIX PECYPCOB.

Crpoenue aromoB HemeramioB. CrTpoeHuss MoiieKyn HemeTtauioB. dusnueckue cBOMHCTBa
HeMeTai1oB. CocTaB M CBOMCTBA MIPOCTHIX BEIIECTB — HEMETAJLIOB.

Psin snekTpooTpUIaTeIbHOCTH HEMETAUIOB. XUMUYECKHE CBOMCTBA HEMETAIUIOB.

[IpakTHueckass IIKaja SIIEKTPOOTPULATENBHOCTH aTOMOB. HeMeramsl — OKHCIWTENH H
BOCCTaHOBUTEIH. B3auMoielicTBUE C MPOCTHIMU U CIIOKHBIMHU BEIIECTBAM.

OOmiass xapakTepucTHKa HeMeTauloB TiaBHeIX noxarpynn IV-VII rpynm B cBf3u ¢ ux
MOJIO)KEHUEM B TEPUOJUYECKON cucTteMe Xumudeckux osiaeMeHToB J[[.M. MenpaeneeBa u
O0COOEHHOCTSIMU CTPOEHMSI UX aTOMOB.

XapakTepHble XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COEAMHEHUI HEMETAIIJIIOB - TAJIOTEHOB,
KHCJIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpEMHHUS.

Pemenue 3amanmnii Ha COCTaBIEHNUE YPABHEHUN XUMUYECKUX PEAKIIHIL.

IIpakTHyeckas padora Ne 3 «OKCIIEpUMEHTAIBHBIE 33JJa4M 110 PACTIO3HABAHUIO U MOJYYEHHUIO

BCIICCTB»

XuMmus u 310poBbe (2 yaca)

CocTaB U Cpe/ICTBa COBPEMEHHBIX U CTAPUHHBIX CPEJICTB TMTHEHBI, POJIb XUHMHUYECKUX 3HAHUH B
IPaMOTHOM BBIOOPE STHX CPEJICTB; MMOJIC3HBIE COBETHI IO YXO.Iy 3a MOJIOCTHIO PTa.

OCHOBHBIE COCTABJISIONINE 3/J0pPOBOTO 00pa3a *xu3Hu. [IpaBuiia moiepkanus 310pOBOro oopasa

JKu3HH. Poib XuMHUdecKkux 3HaHHI IIpU aHAJIU3€C BSaHMOﬂeﬁCTBHﬂ opraHnmusma ¢ BHEIITHCH cpez[oﬁ.

Xumus u 3KoJorus (4 yacos)

OcHOBHBIE BU/IbI 3arpsi3HEHUN aTMOCc(hephl U X HCTOYHUKH. Bopa.

Boga B macmradax mianersl. O4ucTKa HUTHEBOM BOIKLI.

[TapuukoBelii  3¢dekr, rIodampHOE  TOTEINICHWEe  KJIMMara ©W WX  BO3MOJXKHBIC
nociaeacTBusA.O30HOBBIN CIION M €ro 3HaYeHWe Ui JKU3HU Ha 3emiie. 3amurta atMochepsl OT
3arps3HEHUS.

Hedts u vedrenmponyktsl. HedTh kak TOMIMBO. 3arpsi3HEHUsS MHUPOBBIX BOJOEMOB.

JInyHast OTBETCTBEHHOCTh KAXJA0TO YeIOBEKa 3a 0€30MaCHYI0 OKPYKAIOIIYIO Cpeay.
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE
TemaTHuyeckoe NUIAHUPOBaHUE

Moayas <«QKCIIEPUMEHTAJIBHASA XUMMUS»

Koun-

Tema 3auarus
4acoB

/1

Ucnonws3oBanue
000py1I0BaHUS LICHTPA
€CTECTBEHHOHAYYHOU 1
TEXHOJIOTHYECKOM
HAIlPaBJICHHOCTEN
«Touka pocray

l. BemecrBa 4

1. [HemHOro W3 wucTtopuum XuMUM. XUMHUSA BYEpa, 1
CETrO/Hsl, 3aBTpPA.

JleMOoHCTpaloHHOE
o0opyoBaHuE

2. |BemecTBo, (pu3muecKre CBOKWCTBA BEUIECTB. 1
OTnu4re YuCThIX BEIecTB OT cMeceid. CrocoOsbl
pa3aeiieHusl CMeCeN.

Hudposas nadoparopust
o xuMuw (6a30BbIi
YPOBEHB ), KOMILJIEKT
MOCY/bl U
000pyT0OBaHUS TSI
YYEHUYECKUX OMBITOB
(bpusuka, xumus,
OMOJIOTHS ), KOMILIEKT

XUMHWYCCKUX PCAKTHBOB

3. [[IpakTnyeckas padora Ne 1  «CmocoObr 1
pa3aesieHus: CMecen».

Hudposas nadoparopus
o xumun (6a30BBIT
YPOBEHB ), KOMILJICKT
MOCYy/bl U
000pyI0OBaHUS IS
YYEHUYECKUX OTBITOB
(busuka, xumus,
OHMOJIOTHS ), KOMILJIEKT
XUMHUYCCKUX PEAKTHBOB

I XuMH4YecKue peakiuu 4

4. [lpusnaku xuMuU4YecKux peakuuii. Kimaccudukamnus 1
XUMHUYECKUX PEaKLUN M0 pa3INYHbIM MPU3HAKAM.
DIEKTPOIUTHYECKAs TUCCOLIUAIHS.

Hudporas madopaTopust
o XxuMuH (6a30BBIT
YpOBEHB), KOMILIEKT
IOCY/bI U
000py0BaHUS IS
YYEHUYECKUX OIBITOB
(busuka, Xumus,
OHMOJIOTHSI ), KOMILJIEKT

XMUMHYECKUX PCAKTHBOB

5. 3J'IeKTpOJ'II/ITLI U HEIJICKTPOJINUTHI. Peakniun nonHoro 1
oOMeHa. OKUCIUTEIBHO-BOCCTAHOBHUTEIIHHBIC
[PCAKINH. OKHCIIUTEIN U BOCCTAHOBUTEIH.

JleMOHCTpaOHHOE
o0opynoBaHUE

6. |JlaboparopHasi padora Ne 1 «Peakuus 3amemenus meau (1
KEJIE30M B pacTBOpPE MEAHOrO Kylopoca, BOJIOpoja
[IUHKOM B PAaCTBOPE COJITHOM KUCIOTBI».

udposas madGoparopus
1o XuMuu (0a30BBIT
YPOBEHB), KOMILJIEKT

MOCy/bl U

000pyI0BaHUS IS

YYEHUYECKUX ONBITOB

(pu3uka, xumusl,
OUMOJIOTHS ), KOMILIEKT

XUMUYCCKUX PCAKTHBOB

9
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7. JIaGopatopHas padora Ne 2 «Peakius oOmeHa mexuy (1 Ludposast mabopaTopust
KapOOHATOM Kalbllds M COJISHOM KHMCIOTOM, XJIOpHUAOM 110 XuMuH (0a30BbIi
Oapusi W CEpHOW KHUCIOTOW», «Peakuusi pas3nokeHUS YPOBCHB), KOMILICKT
rugpokcuaa meau (11)». NOCY/bl U

000pyI0BaHUs 17151
YYEHHUECKHUX OIBITOB
(pusuka, xumusl,
OMOJIOTHS ), KOMILICKT
XUMHUYCCKUX PCAKTUBOB
i MeTtauibl. 9

8. [XapakTepHucTHKa METaIOB TJIABHBIX TOJTPYIII U UX 1
COCMHEHU.

9. |OOmmas xapakTeprCTHKa METAUTOB TJIaBHBIX moarpym |- (1
Il rpynn B CBS3M C UX NOJIOKEHUEM B IEPUOIUUECKON
CHUCTEME XUMHUYECKUX DJIEMEHTOB
JI.11. MennieneeBa 1 0COOEHHOCTH CTPOEHMSI UX aTOMOB.

10. [XapakTepHble XUMHYECKHE CBOMCTBA MPOCTHIX BellecTB U (1 JleMOHCTpaIIOHHOE
COEIMHEHHNI METAJIJIOB - IIEJIOYHBIX, 00opy10BaHKE
1EJI0YHO3EMETBHBIX

11. [XapakrepucTHKa MEPEX0IHBIX JIEMEHTOB — MEJIH, JKene3a, |1
QIFOMUHHUS TI0 UX TIOJIOKEHHUIO B TIEPUOINYECKON CHCTEME
XUMUYECKUX DJIEMEHTOB
J1.1. MenneneeBa 1 0COOCHHOCTSIM CTPOCHHUSI UX aTOMOB.

12. Merael B mpupoie: pydsl  YEPHBIX, IBETHHIX, |1
NparoneHHbIX METaJUIOB. XapaxTepHble
MeTainyeckue, (Gru3nueckue U XUMUYECKHe
CBOMCTBA, BHyTPEHHEE CTPOEHUE METAILIOB.

13. [[loHATHE aKTUBHBIX U MACCUBHBIX MeTAILJIOB. [lonb3a n 1
Bpe/ METaJIOB JJIs YeJIOBEKa.

14. |DneKTpOXMMHYCSCKUHN PsiT HAIPSDKEHUH METaILIOB. 1 KOMIUIEKT KOJUTEKIINH 13
Koppo3ust MetaisioB. MexaHu3M KOPpO3UM METAILIOB. CIIMCKa
Knaccudukanus koppo3uu MeTayioB. CrocoObl 3alUThI
OT KOPPO3UH. AHTUKOPPO3UIHbIE
nOKpbITUS. CIIaBBL

15. |Peaknuu OBP ¢ yuacTmem MeTaioB M MX COEQUHEHH. |1 /leMoHCTpamoHHOE
Llenouku npespaienuit (o obpasy OI'D). 00opyIoBaHHE

16. |[IIpakTuyeckas pa6ora Ne 2 «KauecTBeHHbIC peakiuu Ha |1 [udposast mabopaTopust
MOHBI METAJIJIOB) 10 XUMHHU (6a30BLII7I

YpOBEHB), KOMILIEKT

MOCY/Ibl U

00opyoBaHUS IS

YYEHHUYECKHUX OIBITOB
(puzuka, xumusl,
OMOJIOTHS ), KOMILIEKT
XUMUYCCKUX PCAKTHBOB
V. Hemeranbl 13

17. |Hemeramnsl B ipupoje. Mcnonab30BaHue NPUPOTHBIX 1
pecypcoB.

18. |Crpoenue aTOMOB HEMETAJLIOB. 1

10
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19. |Crpoenust MOJIEKyJ T HEMETAIIJIOB. 1

20. |®usnueckue CBOWCTBAa HEMETAIUIOB.

21. |Cocras U CBOMCTBA IMPOCTBIX  BEIIECTB  —

HEMETaJIOB.
22. |Psi3neKTpOOTPULIATEIEHOCTH HEMETAIIIOB. 1

23. | XuMHYEeCKHE CBOKMCTBA HEMETAIIJIOB. 1 Ludposast maGopaTopusi

o xuMu# (6a30BbIi

YPOBEHB ), KOMILJIEKT

MOCY/BI U

000pyI0BaHUS 1151

YUEHUYECKUX OTIBITOB
(pusuka, xumus,

OMOJIOTHS ), KOMIUIEKT

XUMHUYCCKHUX PCAKTHBOB

24. [[IpakTrueckas  mIKajla  3JIEKTPOOTPHIIATEILHOCTH 1
AQTOMOB.

25. |HemeTayjibl — OKHCIUTEIH ¥ BOCCTAHOBUTEITH. 1
B3anmoeicTBrE ¢ TPOCTHIMU U CIOKHBIMHU BEIIECTBAM.

26. |OOmas xapaKTepUCTHKAa HEMETAIOB TJIaBHBIX moarpymi (1
IV-VII rpynn B cBsI3U € UX MOJIOKEHUEMB NIEPUOIUYECKOM
cucteMe xumudeckux syemeHtoB J[.MI. MennaeneeBa u
O0COOEHHOCTSIMU CTPOCHHS UX
ATOMOB.

27. [XapakTepHble  XHMHYECKHE CBOWCTBA IPOCTBIX 1 [udposas mabopatopus
BEIIECTB M COCIMHEHWII HEMETAJJIOB - TaJIOTEHOB, 110 XMMKH (0a30BbIH
KHCJIOpOJia, Cephl, a30Ta, Gocdopa, yriepoaa, KPeMHHSL. YPOBCHB), KOMIIJICKT

MOCY/IbI U
000pyI0OBaHUS IS
YYCHHUYECKHUX OIBITOB
(bpusuka, Xumus,
OHMOJIOTHSI ), KOMILJIEKT
XUMHUYCCKUX PEAKTHBOB

28. |Pemienwe  3aJaHUil HA COCTABJIICHHE YpPaBHEHUMU 1
XUMUYCCKUX PEaKIUH.

29. |[IpakTuyeckasi padora Ne 3 « DKCHIepUMEHTAIbHBIC 1 Ludposas naboparopust
3a7Ja4y 110 PACIIO3HABAHUIO U MOJIYYEHHIO BEIIECTBY 10 XMMKH (0a30BBIH

YpOBEHB), KOMILIEKT

MOCYAbI U

000pyOBaHUS IS

YUEHUYECKUX OTIBITOB
(busuka, Xumus,
OMOJIOTHS ), KOMILIEKT
XUMHYCCKUX PCAKTHBOB
\/. XuMusi 4 310poBbe

30. (CocraB u cpencTBa COBPEMEHHBIX M CTApPUHHBIX CPEICTB 2
TUTHEHBI, POJIb XUMUYECKHX 3HAHUM B TPaMOTHOM BBIOOpE
ATUX CPEJCTB; MOJIE3HBIE COBETHI
[0 YXOJy 3a MOJIOCTHIO PTa.

31. |OcHOBHBIE COCTABJISAIOIIKNE 3I0POBOTO 00pa3a KU3HHU. 1

[IpaBuia noaepxaHus 370poBoro oopasa >xu3Hu. Posb
XUMUYECKUX 3HAHUN TIPU aHaJM3€ B3aUMOJICHCTBUS

OpraHu3Ma C BHEIIHEN Cpeloi.

11
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V1. XumMusa u3K0J0rus

32. Boma. Boma B wMacmrabax 1aHersl. OuwncTka 1
MMUTHECBOM BOJIEL.

33. [[MapuukoBsIii 3ddekT, rimobdansHoe MoTeIICHHE Kimmara u |1 Ludposas maGopaTopust
MX BO3MOXHEIC ITOClIeAcTBHSA. (O30HOBBIM CIIOH H €ro 110 xumun (6a30BbIA
SHAUCHUE I JKM3HU Ha 3eMiie. 3ammTa YPOBCHB), KOMILIICKT
aTMOC(ephl OT 3arpsS3HCHUS. IOCyAbl U

000pyI0BaHUS IJIs1
YUEHUYECKUX OTIBITOB
(busuka, xumus,
OMOJIOTHS ), KOMILICKT
XUMHUYCCKHUX peaKTI/IBOB

34. Hedbts u medrenpoaykrsl. HehTh Kak TOMIHBO. 1 KOMIUIEKT KOJUTEKIMHI 13
3arpsi3HEHNs MUPOBBIX BOJOEMOB. CIIHCKa
JInuHast OTBETCTBEHHOCTh KaXKI0TO YeJI0BeKa 3a
0€30TaCHYIO OKPYKAIOITYIO CPEY.

HToro 34
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VIl IlepeyeHb pekoOMeH1yeMbIX HCTOYHHKOB

1. Apckuii FO.M., lanunsgn B.U. u np. «Oxosornueckue npoodaemMsbl: YTO MPOUCXONUT,
KTO BUHOBAT U 4TO JAeNaTh»: yueOHOoe mocobue. M., MHOITY, 1997.

2. baiikoBa B.M. Xumus nocie ypokoB. B momomp mkose. — M.: [Ipocsemenue, 2011

3. brixkanosa T.A., beikanos A.C. 3amaun 110 XUMHH € SKOJIOTHYECKIM
cojaepxanueM. — Boponex, 1997.

4. Tomendensn M.I'. BaeknaccHas padorta o xumuu. — M.: [IpocBenienne, 2012.

5.I'nme6osa B.JI. Opranusanus u mpoBeACHUE KOJIOTHUECKOTO MPAKTUKYyMa CO
IKOJBHUKAMU: MeTomdeckue pekomenaanuu/B. /1. I'nebosa, H.B.Ilo3nuskoBa.
— Vuesaaosck: YUIIKIIPO, 2007

6.I'peaymaukoa T.1O. [Iporpamma BHEYpouHOIt nestenpHOCTH «brocdepa.
Oxouorus. 3m0poBbey. [Tekct]: meTonnueckue pekomermamun /T.1O.
I'peuyminnkoBa, E.B. Cinpuna. — YiesHosck: PI'BOY BO «Yal'TIY um. U. H.
VnestHOBAY, 2017.

7.I'peuymnukosa T.1O. [Iporpamma BHEypOUHOI IeSITENBHOCTH «DKOJIOTO-
KpaeBemaueckue KBecTb». [ TekcT]: metomnueckue pekomenaanuu /T.1O.
I'peuymnukoBa, E.B. Cniupuna.— YibsiHoBck: PI'BOY BO «Yal'TlY um. U. H.
ViaesiHoBay, 2017.

8. Cniupuna E.B. IIpaktukym no qucuurumne «lIpuximamanas ruipoOroIorus»:
yaeoHoe nocodue. YnbsHoBck: YI'CXA um. [1.A. Cronpimuna, 2012.

9.Cniupuna E.B. IIporpamma BHEypOYHOM JeATEILHOCTH «YEIOBEK CpeIu JTFOACH.
[Tekct] : MeTOaMYECKUE PEKOMEHAAIIMH T yuruTesei ouonoruu / E.B. Criupuna,
T.1O. I'peuyminukoBa. — YibsiHoBck: Llentp OCH, 2015.

10daneena I'.A. Xumus u 3koJorusi: Marepuaisl A1 IPOBEACHUS yueOHOH 1
BHEYPOUYHOM PabOTHI IO IKOJIOTHIECKOMY BOCIIHTaHHIO. — Bonrorpaa: Yuurens, 2005
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