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TlosicHUTEIBLHASA 3aIMCKA

[Tporpamma «XuMus 11 TI0O03HATENBHBIX» AETATU3UPYET COJAEPKAHUE Kypca BHEYPOUHOM
NESITeIbHOCTH, AT MOAPOOHOE pacIlpelesieHHe YacoB M IOCJIEOBAaTEIbHOCTh U3YYEHUS TeM U
paszenos.

JlanHas mporpaMMa MpeAHa3HayeHa Ui ydalluxcs /-9 KiaccoB, MO3BOJISIET PACHIMPUTh U
YIIIYOUTH y ydyaluxcs NPakTUIeCcKoe MPUMEHEHHUE MOJTyYEeHHBIX TEOPETUYECKUX 3HAHUN 10 XUMUH.

IIporpamma paccuntana Ha 36 yueOHbIX yaca (1 4ac B Hezemr0), OpUEHTHPOBAHA Ha yrilyOJIeHHue
U pacllipeHMe 3HAaHUM, Ha pa3BUTHUE JIHOO03HATEILHOCTU U UHTEpPECA K XUMUHU, Ha COBEPILIEHCTBOBAHUE
YMEHUH ydaluxcsi 00paiaThCsi ¢ BEIeCTBAMH.

JIaHHBI KypC BHEYPOYHOM IEATEIBbHOCTH IPELyCMATPUBAET HKOJIOTMYECKYIO HAIIPaBICHHOCTh
XMMHUYECKOI0 00pa3oBaHMs, MPEAYCMATPUBAET O3HAKOMJIGHHE Y4aIlUXCsS ¢ XUMHUYECKUMH acHeKTaMu
COBPEMEHHOM SKOJIOTUM M SKOJIOTWYECKHX NpobieM (TI00aibHOE MOTEIUIEHHE KIMMaTa, O30HOBBIC
JbIPbI, KUCJIOTHBIE 10%K/IH, 3aIPsA3HEHUE OKPYKAIOLIEH cpe/bl, HCTOLEHHE IPUPOJHBIX PECYPCOB).

[leHHOCTH MpPOrpaMMBbl 3aKJIIOYAETCS B TOM, YTO yYallMEeCsd € MOMOIIBIO KEMC — TEXHOJIOTHH
[OJy4aT BO3MOXKHOCTh IIOCMOTPETh HA pa3IUuYHbIe MPOOJEMBl C MO3UIUHM YYEHBIX, OLIYTHTh BECh
CHEKTp TpeOOBaHUMN K HAYYHOMY MCCIIE0BaHUIO.

AKTyaJIbHOCTBh NIPOTpamMMbl B TOM, YTO OHA CO3AAET YCJIOBMS Ul COLMAIIBHOTO, KYJIBTYPHOI'O U
npoeCCHOHATIPHOTO  CaMOOTIPE/ICICHUS, TBOPYECKOH  camopeanu3alid  JIMYHOCTH  peOEHKa,
(GOpMHpOBAHUS XUMHUYECKOW TIPaMOTHOCTH. 3HaHMS M YMEHHUs, HEOOXOAMMBIE [Jsl OpraHU3alUuu
UCCJIEIOBATEIbCKON JI€ATEIbHOCTH, B OyAYyLIEM CTaHyT OCHOBOM [UIsl OpraHu3allid Hay4dHO-
HCCIIEI0BATEIBCKOM IEATEIbHOCTHU B By3aX, KOJUIEAKAX, TEXHUKYMax U T.1.

Bce  WHHOBalMOHHBIE  NEAArOrMYECKUE  TEXHOJOTUHU W3HAYaJIBbHO  CTPOSATCA  Ha
KOMIIETEHTHOCTHOM IOJIXOJ/I€ U HalleJIeHbl B pe3ysibTaTe 00ydeHHus Ha Oyayllyro NpodecCHOHANTbHYIO
JIeATEIbHOCTh. J[aHHOE YTBEP)KIEHUE U ONpENEiseT aKTyalbHOCTh NpuMeHeHus «Kelc — Mmeroma» B
npakTuke obOpazoBaHus. Kelic — TeXHOJIOrMM NpeACTaBISIIOT €000 TIpymnmy o00pa30BaTENIbHBIX
TEXHOJIOTHl, METO/I0B U MPUEMOB OOYYEHHUs, OCHOBAHHBIX Ha PEIIEHUU KOHKPETHBIX MpoOlieM, 3a1ad,
HO3BOJISIOT B3aMMO/IEHCTBOBATh BCEM 00YyYaroIUMCs], BKIIIOYasl TPETo1aBaTells.

[Ipu pa3paboTke mporpamMmbl aKLEHT JeJalcsi Ha BOIPOCHL, KOTOpPBIE B 0a30BOM Kypce XHUMHHU
OCHOBHOM ILIKOJIBI PACCMAaTPUBAOTCS HEJOCTATOYHO MOJIHO UM HE PACCMAaTPUBAIOTCS COBCEM. 3aa4H U
yIOpaXHEeHUs] MOAOOpaHbl TaK, YTO 3aHATHS MO HMX OCMBICICHHMIO M PEIICHUI0 MPOXOIAT JH00
napajiesbHO ¢ U3y4aeMbIM Ha YpOKax MaTepuasioM, JM00 KaKk MOBTOPEHUE YK€ MOTYUSHHBIX 3HAaHUH.

[IpakTrueckas 3HAYMMOCTH MPOTPAMMBI 3aKJIFOYAETCS B TOM, YTO C ITOMOIIBK KEHCTEXHOJIOTMHU
yJlaeTcs aKTUBHU3MPOBATH Pa3iMuHble (DAaKTOPBI: TEOPETUYECKHE 3HAHUS MO TOMY MM MHOMY KYypCy,
IPAKTUYECKUH OMBIT 00y4aeMbIX, UX CIIOCOOHOCTH BBICKA3bIBATh CBOM MBICIH, UJAEH, MPEAJIOKEHUS,
YMEHUE BBICITYIIATh AIbTEPHATUBHYIO TOUKY 3PEHHUSI, U apIYMEHTHPOBAHO BBICKA3aTh CBOIO.

C nomo1Ipio 3TOro MeTosia 00yJarouue mojayyar BO3MOKHOCTh MPOSBUTh U YCOBEPILIEHCTBOBATh
AQHAINTUYECKUE M OLICHOYHBbIE HABBIKM, HAayuyuTbcid pabOTaTh B KOMaHJE, NMPUMEHSITh Ha NPAKTHUKE
TEOPETHUYECKUI MaTepHaIL.

HoBu3Ha nanHON NMporpaMMBbl 3aKJIFOYAECTCS B BOZMOXXHOCTH U3YYEHHs YYaIMMUCSA HOBBIX TEM,
HE paccMaTpUBAaeMbIX MNPOTPaMMON MpeAMEeTa, ¢ MOMOIIbI0 MPOOJIEMHO-CUTYaTUBHOTO OOY4YEHUS C
UCIOJIb30BaHUEM KeMCOB. DTO MO3BOJIAET CTPOUTh OOydeHHE Yydammxcsi 9 KIaccoB € ydyeToM
MaKCHMaJIbHOTO MPUOIIKEHUS MTpeIMeTa XUMUHU K TPAKTHYECKON CTOPOHE )KU3HH.

JlaHHas mporpamMma COCTaBlieHa MO YYE€OHBIM MOCOOMSM C TMOAPOOHBIMH HHCTPYKLHUSMHU WU
HEOOXOUMBIM TEOPETUUECKUM MaTEPHUATIOM.

IIpu peanuszanuu AaHHON MporpaMMmbl OyneT 3aaelcTBOBaHO oOopynoBaHMe IEeHTpa «Touka
pocTta»

Heasb kypca: pacmiupeHue W yriayOlieHHe 3HaHUM MO TpeAMETy, CO3[JaHHe BOCHHUTHIBAIOIIEH
cpelbl, o0ecreynBaroe akTHBU3allMi0 MHTEUIEKTYaIbHBIX UHTEPECOB yYalluXcs B CBOOOIHOE BpeMs,
pa3BUTHE 310POBOM, TBOPYECKU PACTYILEH JINYHOCTH, IIOATOTOBIEHHON K KM3HEAEATEIbHOCTH B HOBBIX



YCI10BUAX, CIIOCOOHOM Ha COIHMAJIBHO 3HAYUMYIO MPAKTUUYCCKYIO ACATCIILHOCTb, pCaIn3allnuio
I[O6pOBOJ'IB‘ICCKI/IX WHUIIUMATHB.

3agauum Kypca:

1. @opMHUpOBaHUE ITO3UTUBHON CAMOOLIEHKH, CAMOYBaKEHUS.

2. DopMHUpOBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B COTPYIHUYECTBE:

— YMEHHE BECTH JUAJIOr, KOOPAUHUPOBATH CBOU JACHCTBUSA C JICUCTBUSAMHU IIAPTHEPOB IIO
COBMECTHOH JIEATENbHOCTH;

— CcHocoOHOCTH JTOOpOXKENaTeIbHO M YYTKO OTHOCHUTBCS K JIOASM, CONEpPEKHUBATH;, —
(bopMHpOBaHKE COLMATIBHO a/IEKBATHBIX CIIOCOOOB IIOBEJICHHUS.

3. ®opMupoBaHUE CIIOCOOHOCTH K OpPTraHU3aIMH JIEATEIbHOCTH M YHPABICHHUIO €10: —
BOCIIMTAHME LEIECYCTPEMIICHHOCTH U HACTOMYUBOCTH;

— (opMupoBaHHE HABBIKOB OpraHM3alMU pabodero NpPOCTPAHCTBA M PAMOHAIBHOTO
HCIOJIb30BaHUS pab0OYEro BpeMEeHH;

— (hopMUpOBaHHE YMEHUS CAMOCTOSITEIILHO M COBMECTHO TUIAHUPOBATH AESITEIBHOCTD U
COTPYAHUYECTBO; — (OPMHUPOBAHUE YMEHUS CAMOCTOSITEIbHO M COBMECTHO IIPUHUMATD PELLICHHUS.

4. dopmMupoBaHUE YMEHUS PeliaTh TBOPUCCKHE 3a/1a4H.
5. dopmupoBanue ymeHus paborath ¢ uHMopMaruen (cOop, cucTeMaru3aius, XpaHeHue,
HCIIOJIb30BAHUE).

Jins  peanMsanuy  pOrpaMMbl  Kypca  BHEYPOYHOM  JNEATEIBHOCTH  «XHMHS Ul
TH0003HATENBHBIX» HCIONb3YeTCsl 000pylOBaHHE LEHTpa OOpa30BaHMs €CTECTBEHHO-HAyYHOH U
TEXHOJIOTMYECKOU HampaBiieHHOCTeN «Touka pocTay.

IInanupyemMble pe3yJibTaThbl 0CBOECHHS COAEPKAHU Kypca

JIMYHOCTHBIMM pe3yJbTaTaMu SABJIAIOTCA:

. 8 UYEHHOCMHO-OPUEHMAYUOHHOU c¢hepe: TYBCTBO TOPIOCTH 3a POCCHHCKYIO HayKy,
OTHOIICHUE K TPYAY, LIeeyCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

. 8 mpy0osoll cghepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEHIIe 00pa3oBaTenbHOIM
TPaeKTOpUH;

. 6 nosHasamenvHol  cgepe: MOTUBALMS  YUEHUS, YMEHUE YIpaBisTh  CBOEH

MMO3HABATEILHOM JIeSITEeIbHOCTH.

IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHHSI IPOTPAMMBI SIBIISIFOTCS:

. 6 no3HasamenvHou chepe:

OTHCHIBATh IEMOHCTPAIMOHHBIE M CAMOCTOSATEIHHO MTPOBECHHBIE XUMUYECKUE
IKCIIEPUMEHTHI; KJIaCCH(DHUIIMPOBATh U3YICHHBIEC OOBCKTHI U SIBJICHHS, 1aBaTh ONPEICICHUS
W3YYECHHBIX MTOHITHIA,

ONMKCHIBATL W  pa3Inyarh H3y4YCHHBIC BEIIECTBA, MPHUMCHSICMBIE B  ITOBCEAHCBHOU
KU3HU; CTPYKTYpUPOBATh U3yYCHHBIH MaTeprail U XUMUYECKYIO HH(POPMAIUIO, TOTYYEHHYIO U3 JPYTUX
HMCTOYHHUKOB; JIeJIaTh BHIBOJIBI M YMO3AKIIOUEHUS U3 HAOII0IeHUIT; 6€30macHO 00paliaThCs BEIIECTBAMH.

. 8 mpyoosoli cgepe:

IUTAHUPOBATh M OCYIIECTBISITH CAMOCTOSITEJIBHYIO padOTy 1O TIOBTOPEHHIO M OCBOCHHIO
TEOPETUYECKOMN YacTH,

TUTAHUPOBATh W MTPOBOJIUTh XUMUYECKHH SKCIICPUMEHT; HCITOJIb30BATh BEIIESCTBA B COOTBETCTBHH
C MX TIpeTHA3HAYCHUEM U CBOMCTBAMHU.

. 8 YEHHOCMHO - OPUEHMAYUOHHOU cghepe:
aHAIIM3UPOBATH u OIICHUBATh MOCJHEACTBUS  JJIA OKpY>Karoleu
cpenbl OBITOBOM ¥ TIPOW3BOJICTBEHHOU NeSITeIbHOCTH  YeNlOBeKa. - 6 cgepe Oezonacnocmu

JCU3HeOesTmeNbHOCMIU.



OKa3bIBaTh IMICPBYIO IIOMOIIb IIPpHU OTPABJICHUAX, OXKOrax MU IAPYrux TpaBMaxX, CBA3AHHBIX C
BEIIIECTBAMH M JTAOOPATOPHBIM 000PYI0BAHUEM.

MeTanpeaMeTHBIMHU Pe3yJabTaTAMM SBJISIOTCS:

. YMEHHE ONPEIEISITh CPEICTBA, TEHEPUPOBATH HIeH, HEOOXOUMBIC JIsl X PEaIU3AINH; -
BJIQJICHUE YHUBEPCAIBHBIMH E€CTECTBEHHO-HAYYHBIMH CIIOCOOAMM  JICSITCIIBHOCTH: HM3MEpEHHE,
Ha0II0IeHNE, SKCIIEPUMEHT, Y4eOHOe UCCIICIOBAHHUCE,

. YMCEHHUE ONPCACIIATh LCIN KW 3aJadl ACATCIbHOCTH, BBI6I/IpaTB Cpe€acTBa pcan3alun
LCJI U IPUMCHATDb UX HA ITPAKTHUKE,
. HCIIOJIB30BATh PA3JIMYHBIC HCTOUYHHUKU JIA ITOJTYUCHUA XHMHYCSCKOH I/IH(bOpMaI_II/II/I.

OcBocHue IMporpamMmal BHCypO'—IHOfI ACATCIBHOCTH O6y‘-IaIOH_II/IMI/IC$I IMO3BOJIMT IOJYYUTH
cJIeayromme pe3yJibTaThbl:

B cpepe pazeumus nuunHocmubix YHUGEPCATILHBIX YUEOHBIX 0CIICHBUIL 8 PAMKAX:
Koenumuenoeo komnonenma 6yoym cgpopmuposamsi:

. OKOJIOTMYECKOE€ CO3HaHUEC, IIPU3HAHUC BBICOKOM OEHHOCTH JKH3HHM BO BCEX €€
IMMPOABJICHUAX ; IIPABUJI ITIOBCACHUS B I-IpG?:BI)I‘-I'Z*ll\/JIHI)IX CUTyalUsX,
. OCHOBBI CONUAIIBHO-KPUTHYCCKOT'O MBIJICHHA, OpUCHTalus B 0COOEHHOCTAX

COLIMAJILHBIX OTHOILIEHUN U B3aUMOJIEUCTBUH.
Heamenvnocmuozo komnonenma 6yoym cghopmuposamsi:

. YMEHHE BECTH IMAJIOr HA OCHOBE PAaBHOIIPABHBIX OTHOIICHWM M B3aUMHOI'O YBa)KCHUS U
IIPUHSTHS,

. YCTOMUYMBBINA TO3HABATEILHBIA MHTEPEC M CTAHOBJICHUE CMBICIO00pasyromei GyHKIuu
[I03HABATEJIILHOIO MOTHUBA;

. TOTOBHOCTB BbIOOpa MPpO(HIBHOTO 00pa30BaHUsI.

Llennocmmnozo u 2MoYUOHANLHO20 KOMNOHEHMOE OyOem cihopmuposana:

. MOTPeOHOCTh B CAMOBBIPAKCHUN M CaMOPEaT3aliH, COMUAILHOM ITPU3HAHUH.

OOyuaronuiics NOIYYUT BO3MOXKHOCTD U1 (POPMUPOBAHMSL:

. TOTOBHOCTHU K CaMOOOPa30BaHUIO U CaMOBOCIIUTAHMUIO;

. BBIPQ)XEHHOW yCTOWYMBON y4eOHO-[I03HABATEIbHON MOTUBALIMU U UHTEpPECA K YUCHHUIO.

B cipepe  pazeumua  pecynamuéHbiX  YHUGEPCANbHBIX  YUEOHBIX  O€liCMEUll
ooyuarowuiica Hayuyumces:

. CaMOCTOATCIIBHO aHAJIM3UPOBATL YCIIOBUA HNOCTHIKCHUA LCJIM Ha OCHOBE Y4UCTa
BBIJICJIICHHBIX YUUTCIIEM OPUCHTHPOB JIEHCTBHS B HOBOM y‘~I€6HOM MaTepHrajc,

. LEJICTIOJIaraHU 0, BKIIIOYAsd IMOCTAHOBKY HOBBIX ueneﬁ, Hp606p330BaHI/IC HpaKTquCKOﬁ
3aa4U B ITIO3HABATCIIbHYIO,

° IUIaHUPOBATb MYTH JOCTUKCHUA LeneH.

HO]ly‘{l/m’Ib 6O3MOICHOCNTb HAYUUMDbCAL!

. IIpru IUIAHUPOBAHUHU HOCTUIKCHUA Lelaed CaMOCTOSTENbHO W aJ€KBAaTHO YUYUTBIBATDH
YCJI0BUA U CPEACTBA UX JOCTUIKCHHA,

o CaMOCTOATCIIbHO CTaBUTH HOBBIC y‘Ie6HHe OciIn U 3aJa49u.

B cgepe  pazeumua  noznasamenvHvlX  YHUGEPCAIbHBIX  YUEOHLIX  Oelicmeuil
ooyuarowuiica Hayyumces:

. IIpOBOAUTDH Ha6HIOI[eHI/I$I H OKCIICPUMCHT IO PYKOBOACTBOM YUUTCIIA,
. OCHOBaM pe€ajindaliun HpOGKTHO'HCCH@}IOB&T@HLCKOﬁ JACATCIIbHOCTH,
. OCYHICCTBJIATDH paCI_I_II/IpCHHHﬁ ITIOHUCK I/IH(I)OpMaI_[I/II/I C HUCIIOJIb30BAHUEM PECYPCOB

OMOIMOTEK U MHTEPHETA.

Llonyuum 603MOCHOCIb HAYYUMBCA

. CaMOCTOSITEIILHO MIPOBOJUTH HCCTIe0OBaHUS Ha OCHOBE MIPUMEHEHUS
METOJIOB HAONIOACHUS U HKCIIEPUMEHTA;



. CTaBUTH MPOOJIEMy, apryMEHTHPOBATh €€ aKTyaJIbHOCTb;

. OpraHnu3oBaTb HMCCICAOBAHUC C LECJIBIO IMPOBCPKH THUIIOTE3bI; - BBIABHUIAaTh T'MIIOTE3BI O
CBA34AX U 3aKOHOMCEPHOCTAX ITPOLCCCOB;
. ACJIaTh YMO3aKJIIOYECHUS U BBIBOABI HA OCHOBE apryMCHTallH.

B cgepe pazsumua  KOMMYHUKAMUGHBIX  YHUGEPCATbHBIX  YUEOHBIX  OelicCMEUll
ooyuarowuiica Hayuumces:

. aJCKBATHO  MWCIOJb30BaThb  PEYEBBIE  CPEACTBA i1  PELICHHUS  PA3IMYHBIX
KOMMYHHUKATUBHBIX 3a71a4; BJIaJIETh YCTHOW U MUCBMEHHOU pEYbIO;

. aJIeKBaTHO MCII0JIb30BaTh PEYb IS INIAHUPOBAHUS U PETYJISALUN CBOCH JEATEIBHOCTH;

. OpPTraHU30BBIBATh U IUIAHUPOBATH yU4eOHOE COTPYAHUUYECTBO C YUUTEIIEM U CBEPCTHUKAMU;

. CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE BbICKA3bIBAHMUC,

. MHTETPUPOBATHCS B IPYIILY CBEPCTHUKOB U CTPOUTH NPOAYKTHUBHOE B3aUMOICHCTBUE CO
CBEPCTHUKAMM U B3POCIBIMU. [101y4ums 603MONCHOCb HAYYUMbCA.

. OKa3blBaTh IONJEPKKY M COJECHCTBUE TEM, OT KOIO 3aBUCHUT JOCTHXKCHHE LEIU B
COBMECTHOH JIE€ATENbHOCTH;

. Opath Ha ce0sl MHUIIMATHBY B OPTaHU3alMH COBMECTHOTO JEHCTBUSI.

®opMbI ¥ BH/IbI Y4eOHOH AeATeJIbHOCTH

B npouecce 3aHATHII BeAyIIMMHU METOAAMU U IIPUEMaMU OpraHU3alUy ACSITEIbHOCTH Y4aluXcs
SBJISIFOTCS:

— METOJl CIyXOBOIO BOCIPHATHUSA M CIOBECHOM mepenaud HH(OpMaILUM; MpPUEMBbI: pacckas,
JeKUus, AUCKyccusi, 0ecesia, BHICTYIUIEHHE;

— METOJl CTUMYJIMPOBAHUS U MOTUBALIY;

IIPUEMBL: CO3JJaHHE CHUTYallUH YCIIeXa, IIOOLIPEHHE, BBINOJHEHUE TBOPYECKUX 3aJaHUM,
co3laHue NpoOJIEeMHOM CHUTyaluu, IPOrHO3UpOBaHME Oyaymiell JesTenbHOCTH, KOPPEKTHOE
IpebsBICHUE TPEOOBAHUM, 3aMHTEPECOBAHHOCTD PE3y/IbTaTaMu padoThI;

— MeToja nepefayd WHGOpPMALMK C IOMOILBIO IPAKTUYECKOM JEsITEeNbHOCTH;  NPHUEMBI:
COCTABJICHME IUIAHA, TE3UCOB BBICTYILICHUH, PEAAKTUPOBAHUE, OLICHMBAHUE BBICTYIUICHUM, COCTABIICHUE
CX€eM U TaOJIuII;

— METOJ KOHTPOJIS;

NPUEMBl: aHAJIU3 BBICTYIUICHUH, HaOJIOJICHHUs, CaMOOLIEHKAa, OI€HKa TpPYIMIbl, TECTHI,
BBICTYIUICHHSI HA 3aHATHAX, 3aIMTa IPOEKTA.

®opMBbI OPpraHu3anuy 00y4eHHs:

— IPYNIOBbIE; — UHAUBUyaJIbHBIE;

— ()pOHTAJIbHBIE.

DopMbI KOHTPOJIS Pe3yJIbTAaTOB 0CBOCHUS NPOrpaMmbl PopMbI KOHTPOJIA:

. TEKYIUI KOHTPOJb (OLEHKAa aKTUBHOCTH NpPU OOCYKACHHU MPOOJIEMHBIX BOIIPOCOB,
PE3yJIbTaTOB BBIIIOJIHEHUS JOMAIIHUX 3aJaHUi);

. TEMaTUYEeCKHI KOHTPOJIb (OLIEHKA Pe3yJIbTaTOB TEMATHYECKOTO TECTUPOBAHNUA);

. UTOTOBBIA KOHTPOJIb (OLIEHKA PE3yJIbTaTOB BBIIIOJIHEHUS pa3nuyHbIX BapuanToB KMIMoB)

Coaep:xxaHusi Kypca BHEYPOUHOI 1eITeJIbHOCTH

BELIECTBA (2 uaca)
Hemuoro u3 ucropun xumuu. XUMus BUepa, Cero/iHs, 3aBTpa.
BemectBo, (hu3ndecke CBONCTBA BEIIECTB.
OTnuune YucTHIX BellecTB OoT cMeceil. CriocoObl pazienieH s CMecei.
IIpakTuyeckas padora Ne 1 «CriocoOsl pa3eneHus cMecei».

XUMHNUYECKUE PEAKIINH (6 yacos)



[Mpu3naku xumudeckux peaknuil. Kiaccupukamuss XUMHYECKHX peakUuil Mo pa3iuyHbIM
MIPU3HAKAM. ODJIEKTPOJIUTHYECKAsT OUCCOLMALUA. DJIEKTPOIUTH U HEAIEKTPOIUTHL. Peakuuu MOHHOIO
obmeHna. OKUCITUTENFHO-BOCCTAHOBUTENbHBIE peakinu. OKUCIUTENIN U BOCCTAHOBUTEIIH.

JlabGoparopnasi padora Ne 1 «Peakuusi 3amelieHHsi MEIU JKEJIe30M B PacTBOPE MEIHOTO
KyIopoca, BOI0pojia IMHKOM B PacTBOPE COJIIHOM KUCIOTBD».

JlabopaTopHasi padora Ne 2 «Peakiuss oOMeHa MeEXIy KapOOHATOM KajbIlUsg W COJITHOU
KHCIIOTOH, XJIOPHIOM Oapuisi B CEpHOU KUCIOTOM», «Peakiust pa3noKeHus TUAPOKCHUIA METH

(ID».

HEMETAUJLJIBI (11 yacoB)

Hewmeramnsl B mpupoje. Mcnonib30BaHrE TPUPOIHBIX PECYPCOB.

Crpoenne aromoB HeMeTaiioB. CTpoeHHs MOJIEKYl HeMeTauloB. PDusznyeckue CBOMCTBa
HeMmeTals1oB. CoCTaB M CBOWCTBA IPOCTHIX BEIIECTB — HEMETAJIIOB.

Psn 351eKTpOOTpHULIATEIBHOCTH HEMETAIUIOB. XMMHYECKHE CBOMCTBA HEMETAILIIOB.

IIpakTrueckas IIKaja 3JIEKTPOOTPULIATEIIBHOCTA aTOMOB. Hemeramibl — OKUCIUTENW U
BOCCTAaHOBUTENH. B3auMOJEHCTBUE C IPOCTBIMU U CIIOKHBIMU BEILIECTBAM.

OOmass xapakTepucTHUKa HeMeTauloB riaBHbIXx noiarpynn IV-VII rpynn B cBsi3u ¢ ux
MIOJIOKEHUEM B IIEPUOJUUECKON cucTeMe XUMuueckux aneMeHToB .M. MenneneeBa 1 0COOCHHOCTSIMU
CTPOEHHUsI UX aTOMOB.

XapakTepHble XHMMHWYECKHE CBOMCTBA IIPOCTBIX BELIECTB M COCIUHEHUN HEMETAUIOB -
raJIoTeHOB, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriaepona, KpeMHus. Pemmenne 3a1anuii Ha cCOCTaBIeHHE
YPaBHEHUI XUMHYECKUX PEaKLIUN.

IIpakTunyeckas padora Ne 2 « DKCrepUMEHTAIBHBIC 33]]a4 110 PACIIO3HABAHUIO U MOIYUYEHUIO
BELIECTB

METAJUJIBI ( 12 yacoB)

XapakTeprucTUKa METAJLIOB TJIABHBIX MOATPYIII U UX COCUHEHUN

OO01mas xapakTepucTUKa MeTauioB miaBHbIX noarpynm I-III rpymm B ¢BA3M ¢ UX MOJI0KEHUEM B
MepuoINUecKoi cucreme xumuueckux siemeHToB J[.MI. MenneneeBa 1 OCOOCHHOCTH CTPOEHUSI UX
aTOMOB.

XapakTepHble XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB U COCIMHEHUM METAJUIOB - HIEIOYHBIX,
LIEJIOYHO3EMETIBHBIX.

XapakTepucTuKa NEPEXOAHBIX JJEMEHTOB — MEIH, JKEJIe3a, aJlOMHHMS 110 UX IOJIOKEHHUIO B
NEepUOIMYecKoil cucreMe Xumuueckux 3iaemeHToB J[.J1. MeHneneeBa U OCOOEHHOCTSM CTPOCHHS MX
aTOMOB.

Merajuibl B mpupoje: pPyAbl YEPHBIX, LBETHBIX, JAPArOUEHHBIX METAUIOB. XapaKTEepHbIE
MeTaJIIIN4ecKue, (PU3nuecKre 1 XMMUYECKHE CBOMCTBA, BHYTPEHHEE CTPOCHNUE METAIIIIOB.

[ToHsTHE aKTUBHBIX M MTACCUBHBIX METAJUIOB. [1ob3a 1 Bpe MeTauioB A1 YEJI0BEKA.

DNeKTPOXUMHUECKUN psiJl HanpskeHU MetannoB. Koppos3ust meramioB. MexaHu3sM KOppo3uu
MetaioB. Knaccudukanus koppo3un metamuioB. CrocoOsl 3alIUTH OT KOPPO3UU. AHTHKOPPO3HITHBIE
MOKpbITHS. CIIIaBhI.

Peakuuu OBP ¢ ydactuem MertamnoB u ux coeauHeHuil. [lemouku mpespaiienuit (mo odpasiy
or9).

IIpakTnyeckas padora Ne 3 «KauecTBeHHBIC PEAKI[MN HA HOHBI METAILIIOB)»

XUMUS U 3]IOPOBBE ( 2uaca)

CocraB u cpeacTBa COBPEMEHHBIX U CTAPUHHBIX CPEJCTB TMTUEHBI, POJIb XMMUYECKUX 3HAHUH B
IrPaMOTHOM BbIOOpE ATHX CPEJCTB; MOJE3HbIE COBETHI MO YXOY 3a MOJIOCTHIO PTa.

OcHOBHBIE COCTaBJISIONINE 3A0pOBOro oOpa3a >ku3Hu. [IpaBuina moanep:xkanus 310pOBOro oopasa
KU3HU. POJTb XUMHUECKNX 3HAHUU MPY aHAJIM3€ B3aUMO/JICHCTBUS OpraHru3Ma ¢ BHEIIHEH CPeoil.

XUMMUSA U SKOJOI'USI (3 uaca)



OTBECTCTBECHHOCTbD KaKA0ro 4€JI0BCKa 3a 6630HaCHy10 OKPYXXaroHIiyro cpcay.

OcHOBHBIE BU/IbI 3arps3HEHUN aTMOC(Ephl M X HCTOUYHHUKH.
Bona. Boga B macimrabax rwranetsl. O4ucTKa HUTHEBOI BOIBI.

[TapHukoBbIi 2P QeKT, rIodarTbHOE NOTEIUIEHHE KITUMaTa U UX BO3MOXKHBIE TIOCIIEICTBHS.
O30HOBBIH CJION W €ro 3HaUEHHUE JUIsl )KU3HU Ha 3emiie. 3amuTa aTMochephl OT 3arpsi3HCHHS.
Hedts m Hedrenponykrel. HedpTh kak TommmBo. 3arps3HEHUs MHPOBBIX BOJIOEMOB. JIndaHas

VI Temaruyeckoe NIaHHPOBaHUe

n/n

Tema 3ausaTus

Koua-
BO
JacoB

Hcnoab3oBanue
000pyI0BaHUA
HEeHTpa
€CTeCTBEeHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HaNpaBJeHHOCTeH
«Touka pocray

BemecTBa (2 yac)

HemHoro u3 ucropun xumun. XuMus BUepa, Cero/iHs, 3aBTpa.
BemecTBo, huzndeckue CBOWCTBA BEIIECTB.

JleMOoHCTpallMOHHOE
o0opymoBaHUe

Otnnune 4uCTBIX BewecTB oT cMeceil. CrocoOsl
cmecei. IlpakTnyeckas padora Ne 1
paszeneHus cmeceit».

pasjeieHus
«Cr1oco0sbI

Hudposas
nabopaTopus 1Mo

XUMUH (6a30BBI
YPOBEHB ), KOMILIEKT
MOCYZbI U
00opyI0oBaHUs IS
YUYEHUYECKUX OMBITOB

Xumuueckue peakuun (6 yac)

BHCKTpOHI/ITI/I‘IeCKaH JAucCConuranus. 3J'IeKTp0J'II/ITBI " HEOJICKTPOJIUTHI.

JlaTunkaiex
TPOIPOBOJHOCTH.
Hatuuk Temneparypsl

Peaknuu moHHOTrO 0OMeEHA.

JleMOHCTpaIMOHHOE
obopymoBaHue

oo

OKHCIUTETHHO-BOCCTAHOBUTEILHBIC pCaKknuu. OKuCIUTENN U
BOCCTaAaHOBHUTCIIN.

JleMOHCTpallMOHHOE
o0opynoBaHue

JlabopaTopHnas padora Ne 1 «Peakuus 3amMenieHUs MEIH JKEIE30M B
pacTBOpe MEAHOTO KyIopoca, BOAOPO/Ia IMHKOM B PacTBOPE COSTHON
KHCIIOTBD).

Hudposas mabopaTopust
1o XxuMuu (6a30BbIN
YPOBEHB), KOMIUJIEKT
MOCYbI U
o0opynoBaHUS st
YYEHUYECKUX OIMBITOB
(puzuka, xumusl,
OMOJIOTHS ), KOMILIEKT
XHUMHYECKHX PEAKTHBOB




JlabopaTopHasi padora Ne 2 «Peakuusi oOMeHa Mexay KapOoHATOM
KaJIbIMS U COJISTHOM KHCIIOTOU, XJIOPUIOM Oapusi U CEpHOU KHUCIOTONY,
«Peakumst paznoxenus ruapokcuna meau (I11)».

udposas madoparopust
o XUMuH (6a30BBIN
YPOBEHB), KOMILIEKT
IIOCY/bI U
o0opymoBaHUS IS
YYEHUYECKUX OIBITOB
(pusuka, xumus,
OHMOJIOTHSI ), KOMIUIEKT
XHUMHUYECKHX PEAKTHBOB

Hemeramnabr (11 gac)

Hewmetannsl B mpupose. Mcnonb3oBanue npupoJHbIX pecypcoB.

[udposas
nabopaTopHs 1o

XAMHUHA
JleMOHCTpanimoHHOE
o0opyioBaHUE

10.

CTpOCHI/IC aTOMOB HEMETaJJIOB. Psn QJICKTPOOTPULIATCIbHOCTHU
HEMCTAJIJIOB. HpaKTI/ILIeCKaSI IKajia SJICKTPOOTPUIATCIIBHOCTH
aTOMOB.

Hudposas
nabopaTopHst 1Mo

XAMUHA
JleMoHCTpanimoHHOE
o0opyioBaHUE

11.

CrpoeHust MOJIeKyJT HEMETaJLIOB.
Cocras u CBOICTBa IIPOCTHIX BEIIECTB -
HemeTasioB. Pusnyeckue CBOWCTBA HEMETAJIIOB.

Hudposas
nabopaTopHst 1Mo

XUMUU
JleMoHCTpalimoHHOE
o0opynoBaHue
Jatauk 3IICK

TPONPOBOAHOCTH.
Jatunk Temnepatypsbl

12.

XUMHYECKHE CBOMCTBA HEMETAJLUIOB. HeMeTaiipl — OKUCIIUTENN U
BOCCTAHOBUTENU. B3anmonecTBre ¢ MPOCTHIMUA U CIIOKHBIMU
BEIIECTBAM.

Hudposas
nabopaTopusl 1o

XUMHUHU
JleMOHCTpalnoHHOE
o0opynoBaHuE

13.

OO11ast XapakTepUCTHKa HEMETAUIOB I1aBHbIX noArpynn [V-VII rpynn B
CBSI3U C UX IOJIOKEHUEM B IEPUOJUYECKON CUCTEME XUMUYECKUX
snemenToB J[.1. MenneneeBa 1 0COOEHHOCTSIMU CTPOEHUS UX aTOMOB.

Hudposas
naboparopust 1o

XUMHH
JleMoHCTpanimoHHOE
o0opynoBaHue,
KOMIIJICKT
XUMHYECKHUX
pEaKTUBOB

14.
15.
16.
17.
18.

XapakTepHblE XMUMHUUYECKUE CBOWCTBA IPOCTBIX BEIIECTB U COCIUHECHUU
HEMETAJJIOB - TJION€HOB, KUCIOPOAa, Cephl, a30Ta, hocdopa, yriepoaa,
KPEMHHS.

Pemenne 3amannii Ha COCTaBIEHNE YPABHEHUN XUMUYECKUX PEAKIIHI.

Hudposas
naboparopust 1o

XUMHAH
JleMOHCTpalimoHHOE
o0opyoBaHue,
KOMIIJICKT
XUMHYECKHUX
pEaKTUBOB




19.

IIpakTyeckas padora Ne 3 «DKcriepuMEHTAJIbHBIE 3a/1a4H 110
pacIo3HaBaHMIO U MOJTYYEHHUIO BEILECTB

Hudposas maboparopus
1o XuMuH (0a30BbIH
YpOBEHB ), KOMILIEKT

MOCYAbI U
00opyIoBaHUs IS

YYEHUUYECKUX ONBITOB

(pusuka, xumus,
OMOJIOTHS ), KOMIUIEKT
XMMHYECKUX PEaKTUBOB

Merass ( 124ac)

20. | XapakTepuCTHKa METAJUIOB INIABHBIX MOATPYII U UX COEAUHEHUN. Jatunk ANeK
XapakTepHbIE XUMUYECKUE CBOMCTBA ITPOCTHIX BEIIECTB U TPOIIPOBOJHOCTH. JaTumx
COEIMHEHUI METAJUIOB - IEIOYHbIX, EIOYHO3EMEIIbHBIX. Temmnepatypsl

JeMoHCTpauroHHOE
o0opyoBaHue

21. | O61mas xapakTepucTuKa MeTauioB 1aBHbIX noarpynmn =111 rpymnmn Hudposas nadboparopus no
B CBSI3U C UX IOJIOKEHUEM B IEPUOJUIECKON CUCTEME XUMUYECKUX XUMUHU
anemenTtoB J[.1. MennieneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. JleMOHCTpannoHHOE
XapakTepucTrUKa aIFOMUHUSA. o0opyoBaHue,

KOMIUIEKT XUMHUYECKHX
pPEaKkTUBOB
Jlatauk s1ex
TPONPOBOAHOCTH. JlaTunK
Temnepatypsbl

22. | XapakTepucTHKa NepexoqHbIX JIEMEHTOB — MEJIU, JKEJIE3a, 110 UX Hudposas nadboparopus no

23. | TOJIO)KEHUIO B IEPUOJINUYECKON CUCTEME XUMHUYECKUX DJIEMEHTOB XUMUU

24. | A.1. MenneneeBa 1 0COOEHHOCTSIM CTPOEHUS X aTOMOB. [loHsTHE JleMoHCTpanoHHOE
AKTHBHBIX U IACCUBHBIX METAJLIOB. 110s1b3a ¥ Bpex MEeTaIIOB s o0opyoBaHue,
YeJI0BEeKa. KOMILJIEKT XUMHUYECKUX

pPEaKkTHBOB
Jlatauk s1ex
TPONPOBOAHOCTH. JlaTumK
TemmepaTypbl

25. [ Meramnsl B mpupofe: pyAbl YEPHBIX, LBETHBIX, APAaroLEHHBIX Hudposas nadboparopus no
METa/UIOB.  XapakTepHbIE  METAUINYecKue, (U3UUYECKUE U XUMHH
XUMUYECKHUE CBOMCTBA, BHYTPEHHEE CTPOCHUE METAJUIOB. JleMoHCTpanoHHOE

obopyoBaHue,

KOMIUIEKT XUMUYECKUX
PEaKTHUBOB




26. | DNEeKTPOXMMHUYECKHN psAll HapsKeHUH MetaiutoB. Kopposus KoMIuIeKT KOJUTeKIHid 13
MeTaisioB. Mexanus3m kopposun MetauioB. Kiaccupukanus CITHCKa
KOppo3uu MeTauioB. CriocoObl 3a1UThI OT KOPPO3HUHU.

AHTUKOppO3UitHbIE TOKPHITHS. CIUIaBbI.

27. | Peakuuu OBP ¢ yyactueM MeTajuioB M MX coequHeHuH. llenouku JleMOHCTpaIHOHHOE

28. | mpeparmiennii (mo oopasiy OI'D). o0opynoBaHue

29.

30.

31. | IlpakTnuyeckas padora Ne 2 «KauecTBeHHbIE peaKIIUi HA MOHbI Hudposast 1aboparopus mo
METAJLIOBY xumun (0a30BBIN YPOBEHB),

KOMILIEKT MOCYABI U
o0opymoBaHUS IS
YUEHUYECKUX OMBITOB
(puzuka, xumus,
OMOJIOTHS ), KOMIUIEKT
XUMHUUYCCKUX PEAKTUBOB
Xumus u 310poBbe (2 yac)

32. | CocTaB u cpelcTBa COBPEMEHHBIX U CTAPUHHBIX CPEJCTB TMTUEHBI, Hudposas nadboparopust no
pOJIb XUMUYECKUX 3HAHUU B TPAMOTHOM BEIOOpE ITHX CPEJICTB; XuMuH (0a30BBIA YPOBCHBD ),
MOJIE3HBIE COBETHI M0 YXO/Y 3a MOJIOCTHIO PTa. KOMIUIEKT MOCY/IbI U

00opyI0oBaHUs ISt
YUEHUYCCKUX ONBITOB
(dpusuka, xumus, OUOIOTHS),
KOMIUICKT XUMHUYECKUX
PEaKTUBOB

33. | OcHoBHBIE COCTaBISIONINE 3A0POBOro o0pasa xxu3Hu. [IpaBuna JleMOHCTpallnoHHOE
MO IICPIKAHUS 3J0POBOTO 00pa3a ku3HU. PoIhb XUMHUYECKHIX obopymoBaHue
3HAHWI TIPH aHAJIM3€ B3aWMOICUCTBUS OpraHi3Ma C BHEITHEH
cpenoi.

Xumus u 3kojorus (3 yac)
34. | OcHoBHBIE BUBI 3arPSI3HEHUI aTMOC(EpPbI U UX UCTOYHUKHU. Bopa. Hudposas nadboparopust no
Boga B macmtabax mianeTsl. O4rcTKa MUTHEBOM BOJIBI. XUMHH (6a30BBIA YPOBEHBD ),
KOMIUICKT ITOCY/IbI U
o0opynoBaHus AJs
YUEHUYICCKUX OMBITOB
(pu3uka, xumusi, OMOJIOTHS),
KOMITJICKT XUMUYECKUX
PEaKTUBOB

35. | [TapauxoBblit 3dexT, riodanpbHOEe MOTEIVICHHE KiIuMaTa U UX JleMOHCTpallnoHHOE
BO3MOJXKHBIE TociencTBUAsS. O30HOBBIA CJIOW W €ro 3HAYCHHE JIIS obopynoBaHue
JKU3HU Ha 3emrie. 3amuTa atMochepsl OT 3arpsi3HEHUS.

36. | Hedtp u HedgrenponykTsl. HedTh Kak TOmImao. KomruiekT Koyutekiuit u3

3arpsi3HEHUsI MUPOBBIX BOJOEMOB.
JInuHas OTBETCTBEHHOCTh KaXXJIOTO 4YeJOBEeKa 3a 0e30MacHyIo

OKPYXXAIOLIYIO Cpeny.
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