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|. IosicHUTeJbHAA 3AMHCKA

IIporpamma «B XxuMuu BCe MHTEPECHO» AETAIU3UPYET COIAEP:KAHUE Kypca BHEYPOUHOM
NeSITeIbHOCTH, aeT MOAPOOHOE paclpe/ielIeHue YacoB U MOCIe10BaTeIbHOCTh U3YYEHUS TEM U
pas3aeios.

JlanHas nporpamma IpeAHa3sHadyeHa Uil ydammxcs 9 Kiacca, MO3BOJISIET PACIIMPUTH U
yrayOuTh y ydyalMxcs HPAaKTUYECKOE MPUMEHEHHUE IOJYYEHHBIX TEOPETUYECKMX 3HAaHUU IO
XUMUH.

ABTOpCKass mporpamma  paccyutaHa Ha 35 y4eOHbIX Yaca (1 dyac B Hemelmo),
OpPUEHTHPOBaHA Ha YIIyOJIeHWEe W pacIlMpeHue 3HAHWUM, Ha pa3BUTHE JHOO03HATEIBHOCTH U
MHTEpEeca K XMMHH, HAa COBEPILIEHCTBOBAaHUE YMEHUH ydallluXcsi 00palaTbesl ¢ BELIECTBAMH.

JlaHHBIE ~ KypC BHEYPOYHOM  JEATENbHOCTH  INPEAYyCMaTpPUBACT  HKOJIOIMYECKYHO
HANpaBJICHHOCTh XMMUYECKOTO OOpa30BaHUs, INPEIyCMaTPUBAET O3HAKOMIICHHE YYalUXCs C
XMMHUYECKMMH aCHEeKTaMU COBPEMEHHOM 3KOJIOTMM M 3KOJIOIMYecKHX mpobieM (rinobaabHoe
MOTEIUICHUE KJIMMaTa, 030HOBBIE JIbIPHI, KUCIOTHBIC JOKIH, 3arPS3HEHNE OKPYKAIOIIEH Cpenbl,
UCTOIIIEHUE IPUPOJIHBIX PECYPCOB).

[{eHHOCTH NPOTpaMMBI 3aKIKOYAETCS B TOM, YTO Yy4YallUecs C IIOMOIUBK KEHC —
TEXHOJIOTUH MOJyyaT BO3MOXKHOCTh TIOCMOTPETh Ha pa3jMyHble MPOOJIEMBI C MTO3ULMH YYEHBIX,
OILIyTUTH BECH CIIEKTP TPeOOBAHUN K HAYYHOMY MCCIICTOBAHHIO.

AKTyaJIbHOCTh TpOrpaMMbl B TOM, YTO OHa CO3Ja€T YCIOBHUS JJIA COLMAIBHOIO,
KyJbTYpHOTO H TPO(PECCHOHATBHOTO CaMOONPEACICHHUS, TBOPUYECKOW CaMoOpealin3aluu
JUYHOCTH peOEHKa, (OpMUPOBAHMS XUMHUYECKOH TIpPaMOTHOCTH. 3HaHUS U yMEHWUH,
HEOOXOJUMBIC Ui OpPraHM3alUU HCCIENOBATEIbCKON JESITENbHOCTH, B OYAYIIEM CTaHyT
OCHOBOH Il OpPTraHU3allMd HAy4YHO-HUCCIIENOBATENIbCKON JESITEIBHOCTH B BY3aX, KOJUIEIKaX,
TEXHUKyMax | T.J.

Bce WHHOBAallMOHHBIE IE€JArOrMYECKUE TEXHOJOIMM  W3HAYAJIBHO CTPOSTCS HA
KOMIIETEHTHOCTHOM TMOAXOAE€ M HaleJeHbl B pe3yibTare oO0ydyeHUs Ha OyIaylyro
npodeCCHOHATIBHYIO JIeATeNIbHOCTh. JlaHHOEe YTBEp)KACHHE M OIpeleNseT aKTyalbHOCTh
npumenenus «Kelic — meTona» B npakTuke oOpa3oBaHus. Kelc — TEXHOJIOTHMHU MpPeCTaBIsIOT
coboif Tpynny o0pa30BaTEeNbHBIX TEXHOJIOTUH, METOJI0B U MPUEMOB 00yUYEHHsI, OCHOBAHHBIX Ha
pelIeHNH KOHKPETHBIX MpoOjeM, 3ajad, MO3BOJSIOT B3aUMOJEHCTBOBATh BCEM O0YYaroIIUMCS,
BKJIIOUAs IPENIOAABATEIS.

[Ipu paspaboTke mporpaMMbl akLIEHT JENajcsi Ha BONPOCHI, KOTOpble B 0a30BOM Kypce
XUMHUHM OCHOBHOM IIKOJIBI PACCMAaTPHUBAKOTCS HEAOCTATOYHO IOJHO WIM HE PacCMaTpPUBAIOTCS
CoBceM. 3a/laul U yHpaXHEHHUs MOJ0O0paHbl TaK, YTO 3aHITHS 10 UX OCMBICICHUIO U PELICHUIO
IPOXOJAT J100 MapajuIeIbHO C U3Y4aeMbIM Ha ypoKax MaTepHalloM, JTU00 Kak MOBTOPEHUE yKe
MOJTYyYECHHBIX 3HAHUM.

IIpakTnyeckas 3HaYMMOCTb MPOTPaMMBbl 3aKJIIOYAeTCd B TOM, YTO C IOMOILBIO Keic-
TEXHOJIOTUM YAAaeTcsd aKTUBU3UPOBATH pa3jiNyHble (DAKTOPHI: TEOPETUUYECKUE 3HAHUS MO TOMY
WIA HHOMY KypCy, MPAaKTHYECKHH OMNBIT 00y4aeMbIX, UX CHOCOOHOCTh BBICKA3bIBATh CBOU
MBICTTH, WJEH, MPEIJIOKEHUS, YMEHHE BBICIYIIAaTh albTEPHATHUBHYIO TOUKY 3pEHHS, U
apryMEeHTHPOBAHO BBICKA3aTh CBOIO.

C nmnomompio H3TOro Merofa oOydarlollue TMOoJy4aT BO3MOXKHOCTb MPOSBUTH H
YCOBEPILICHCTBOBATh AHAIMTHUYECKUE M OLICHOYHBIE HABBIKW, HAYUYUThCS pabOTaTh B KOMaHJE,
MPUMEHSTh Ha IPAKTUKE TEOPETUUECKUI MaTepHall.

HoBu3Ha naHHON mNporpaMMsbl 3aKJIIOYAETCSI B BO3MOXHOCTU HM3YYEHHUS YyYalllUMUCS
HOBBIX TE€M, HE paccMaTpUBAEMbIX MPOrpaMMON MpeaMeTa, € IOMOUIbI0 IPOOJIEMHO-
CUTYaTHUBHOTO OOyuY€HHUS C HCIIOJIb30BaHUEM KEHCOB. DTO IMO3BOJSET CTPOUTH OOy4YeHHE
yyanmxcs 9 KIJacCoB € YYEeTOM MAaKCUMalbHOrO TPHUOMMKEHMSI TpeAMeTa XUMHH K
IIPAKTUYECKON CTOPOHE KU3HMU.

Heap Kypea: pacmiupeHne U yriryoJieHne 3HaHHWH 10 MPEAMETY, CO3aHUE BOCIIUTHIBAIOIICH
cpelbl, 00ecTeynBaloIe aKTUBU3AIIMIO HHTEIJIEKTYaTIbHBIX HHTEPECOB yUalluXcs B CBOOOIHOE
BpeMs, pa3BUTUE 370pPOBOM, TBOPYECKHM paACTyLIEH JIMYHOCTH, IIOATOTOBICHHOW K



KNU3HCACATCIIBHOCTH B HOBBIX YCJIOBHUSAX, CIIOCOOHOH Ha COOHAJIBHO 3HAYUMYIO IPAKTHYCCKYIO
ACATCIIbHOCTD, p€ajin3aluio I[06pOBOJII>‘I€CKI/IX WHUIUATHUB.

3agauu Kypca:
1. ®opmupoBaHe MO3UTUBHOIN CAMOOILIEHKH, CAMOYBaKEHHUSI.
2. ®opMUpOBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTU B COTPYAHUYECTBE:!
— yMEHHE BECTU AHAJIOT, KOOPAUHUPOBATH CBOU JICUCTBUSA C ICUCTBUSAMHU MAPTHEPOB 10
COBMECTHOM ICATCIBHOCTH;
— CIOCOOHOCTH A0OPOKENATENIbHO U YyTKO OTHOCUTHCS K JIFOJIIM, COTIEPEKUBATD;
— (hopmupoBaHHE COIUANIBHO a/IEKBATHBIX CIIOCOOOB IMOBEACHHUS.
3. ®opMupoBaHe CIOCOOHOCTH K OPraHU3AIHUHU JACATEIILHOCTH U YIIPABJICHUIO €10:
— BOCIIUTaHHE LIEJICYCTPEMIICHHOCTH U HACTOMYNBOCTH;
— (opmupoBaHUE HABBIKOB OPTaHHU3AIMHU pa00YETo MPOCTPAHCTBA H PAIIHOHATHHOTO
UCIIOJIb30BaHUsl paboyero BpeMeHH;
— (opmupoBaHUE YMEHUS CAMOCTOSITEITLHO U COBMECTHO TUIAHUPOBATH JCSITEILHOCTD U
COTPYIHUYECTBO; — (OPMUPOBAHUE YMEHHS CAMOCTOSATEIHHO U COBMECTHO MPUHUMATD
pelIeHus.
4. ®opMUpOBaHHE YMEHHUSI pEIIaTh TBOPUYECKUE 3a]IaUH.
5. ®opmupoBaHue yMeHus paboTath ¢ uHPopManueit (coop, CUCTEMaTU3alIMs, XpaHEHUE,
HCIIOJIb30BaHUE).

Il. [InanupyemMsblie pe3yJbTaThbl OCBOCHHS COEPKAHUS Kypca

JINYHOCTHBIMM Pe3yIbTATAMM SIBIISIFOTCS:
- 8 YEeHHOCMHO-0PUEHMAYUOHHOU chepe. UyBCTBO TOPIOCTH 32 POCCUMCKYIO HayKy, OTHOLLEHUE
K TPYLly, LIJIEYCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;
- 8 mpyo0oeou cgepe. TOTOBHOCTb K OCO3HAHHOMY BBIOOpPY JanbHeMIneil oOpa3zoBaTeNbHOM
TPaeKTOPHH;
- 6 nosHasamenvHou cgepe: MOTHBALMS yUEHHs, YMEHUE YIPABIATh CBOEH MO3HaBaTEIbHOU
JeATEIbHOCTH.

IMpexMeTHBIMU pPe3yabTATAMH OCBOCHUS IIPOTPAMMBI SIBJISIFOTCS:
- 8 NO3HABamMeNbHOIL cghepe:
OIKCHIBATH JICMOHCTPAIMOHHBIC U CAMOCTOSITEIIPHO MPOBEICHHBIC XUMUYECKHE DKCIICPUMEHTHI,
KJIaccu(UIUPOBATh 3YUEHHBIC OOBEKTHI U SBJIICHUS;
JIaBaTh OMPE/ICIICHUS N3yYCHHBIX TIOHSATHIA,
OIKCHIBATH M Pa3InyaTh U3y4CHHBIC BEIICCTBA, IPUMECHIEMbIC B TOBCEHEBHOM JKU3HHU;
CTPYKTYPUPOBATh U3YUCHHBIH MaTepHall U XUMUYICCKYIO UH(OPMAIIHIO, TTOJIYYCHHYIO U3 IPYTHX
HUCTOYHHUKOB,;
JIeNIaTh BBIBOJIBI U YMO3AKJIFOUSHHSI U3 HAOJIIOICHUH;
0e30macHo 00panaThCs BEMIECTBAMHU.
- 6 mpy0osoli cghepe:
IUTAHUPOBaTh M OCYIIECTBISATH CaMOCTOSATEIbHYIO pPa0OTy IO TOBTOPEHHIO M OCBOEHHIO
TEOPETUYECKOMN YaCTH,
IUTAHUPOBATh U TPOBOIUTH XMMHUYECKHI SKCIICPUMEHT; UCIIOIb30BaTh BEIIECCTBA B COOTBETCTBUHU
C MX MPEJHA3HAYCHUEM U CBOMCTBAMH.
- 8 YEHHOCMHO - OPUEHMAYUOHHOU chepe:
AHaJIM3UPOBATH U OIICHUBATH MOCIICACTBUS IS OKpYKaroIien cpelbl OBITOBOI u
MIPOM3BOJICTBEHHOH NIEATETHHOCTH YeJIOBEKa.
- 8 chepe bezonacnocmu HcuHeOesMeNIbHOCML:
OKa3bIBaTh IEPBYIO IMOMOIIb TPU OTPABJICHUSAX, OXKOrax W JPYTrUX TpaBMax, CBSA3aHHBIX C
BEIIIECTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM.

MeTanpeAMeTHBIMH Pe3yJIbTATAMM SBIISIOTCS:



- YMEHHUE ONPENIeIsATh CPEACTBA, TCHEPUPOBATh UACH, HEOOXOIMMBIE /IS UX Peai3alliu;
- BIIQJICHUE YHUBEPCAIBHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMH JIEATEIBHOCTH: H3MEpPEHUE,
HaOJII0ZICHUE, DKCIIEPUMEHT, Y4EOHOE HCCIIeIOBAaHUE;
- YMEHHUE ONpEAeATh LENN U 3aJa4M JesSTEeIbHOCTH, BHIOMPATh CPEICTBA pealiu3alluu LeIu U
MIPUMEHSATH UX Ha TIPAKTUKE,
- ACTIOJIb30BATh PA3IMYHBIC UCTOYHUKH IS TTOJIYICHUSI XUMHUECKON HHPOPMAIIHH.

OcBoeHune mporpaMmMbl BHEYPOUHOH ACSATEIBHOCTH O0YYAIOITUMUCS MTO3BOJIUT MOJIYIUTh
CJIEIYIOIINE PE3YIbTAThI:

B cpepe pazeumus 1uunoCmHubiX YHUEEPCAIbHBIX YUEOHBIX O0ClICMEUIL 6 PAMKAX:
Koenumuenoeo xomnonenma 6yoym cgpopmuposarvi:

- DKOJIOTMYECKOE CO3HAHUE, NPU3HAHNE BBICOKOM LIEHHOCTH YXU3HU BO BCEX €€ IPOSBICHUAX;
IIPaBWJI IOBE/ICHUS B YPE3BbIYANHBIX CUTYALMSIX;

- OCHOBBI COLIMAJBHO-KPUTUYECKOTO MBIIIJICHNUS, OPUEHTAlMsI B OCOOEHHOCTSIX COLMAJIbHBIX
OTHOILICHU U B3aUMOJICUCTBUM.

Heamenvrocmnoz2o komnonenma 6yoym cqpopmupoeanvl:

- YMEHHUE BECTH JAMAJOr Ha OCHOBE DPABHOIIPABHBIX OTHOIIEHWH W B3aMMHOIO YBAXXCHUS U
IIPUHSTHS;

- YCTOMYMBBIM IO3HABAaTEJIbHBI MHTEPEC M CTAHOBJIEHHE CMBICIO00pa3yroled (QYyHKIUU
II03HABATEJILHOIO MOTHUBA;

- TOTOBHOCTB BbIOOpa Mpo(uiIbHOr0 00pa3oBaHMUA.

Llennocmmnozo u 2aMOYUOHANILHO20 KOMNOHEHMO08 OyOem cpopmuposana.

- TOTPEOHOCTH B CAMOBBIPAKEHUHU M CaMOpEaTU3aIliH, COLMAIBHOM ITPU3HAHUH.

OO0yuarouuiics NOIYyYUT BO3MOKHOCTD JUIsl (YOPMUPOBAHMSL:

- FOTOBHOCTH K CaMOOOPa30BaHMIO U CaMOBOCIIUTAHUIO;

- BBIp@)KEHHOW yCTOWYMBON y4eOHO-II03HABATENbHOM MOTHBALIMU U UHTEpECA K YUECHHIO.

B cpepe pazeumus pecynamugHvlx yHUEEPCANbHBIX YUEOHBIX 0EUCMEUI 00YUAIOWUTICA
Hayuumcs:

- CaMOCTOSITEIbHO aHAJU3UPOBATh YCIOBUS JOCTHKEHMS 1I€JIM HAa OCHOBE y4yeTa BbIIEJICHHBIX
YUHUTEJIEM OPUEHTUPOB JICHCTBUS B HOBOM Y4€OHOM MaTepHaie;

- eJIeTIONIaraHuIo, BKIII0OYas TOCTAHOBKY HOBBIX IIeJieH, MpeoOpa3oBaHrue MPAKTHUECKON 3a1auu
B [T03HABATENIHHYIO;

- INTAHUPOBATh MYTH TOCTHKEHUS LEJIEH.

Tonyuums 603MOXHCHOCMb HAYYUMBCA

- MPU TJITAHUPOBAHUU JOCTHKEHHUS 1I€JIed CAMOCTOSITENbHO M a/IEKBaTHO YYWUTHIBATh YCJIOBHUS U
CpECTBa X JOCTH)KCHHS;

- CaMOCTOSITEIPHO CTABUTh HOBBIE YU€OHBIC [IETH U 3a/1a4H.

B cepepe pazeumusn noznagamenvbHvlx YyHUEEPCATbHBIX YUEOHBIX 0CUCM UL 00YUAIOWUTICA
Hayuumcs:

- IPOBOJUTH HAOIOACHUS U DKCIIEPUMEHT TI0]] PYKOBOJICTBOM YUHTEJIS;

- OCHOBaM peajln3alliy MPOeKTHO-UCCIIEI0BATENbCKON eI TeNbHOCTH;

- OCYIIECTBISATh PACHIMPEHHBIA TMOUCK WH(GOPMAIIUU C UCTIOIB30BAHUEM PECYPCOB OHOIMOTEK U
WHTEpHETA.

Tlonyuum 603M0dCHOCIb HAYHUMBCA:

- CaMOCTOSITEIFHO MPOBOJANTH MCCIICIOBAHUS Ha OCHOBE MPUMEHEHHUSI METOJIOB HAOIIOACHUS U
HKCIIEPUMEHTA;

- CTaBUTh IIPOOIEMy, apryMEHTUPOBATh €€ aKTyaJlbHOCTb;

- OPraHU30BaTh UCCIIEIOBAHKE C LIENbIO MPOBEPKU TUIIOTE3bI;

- BBIJIBUTATh THIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSAX MPOIIECCOB;

- IeJIaTh YMO3aKJIIOUEHHUs U BBIBOJIbI HA OCHOBE apryMEHTAIUH.

B cghepe pazeumun KoMMyHUKAMUGHBIX YHUBEPCAIbHBIX YUEOHBIX 0CUCMEUTL 00YUaAlOuUIicA
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Hayuumcs:

- aJICKBaTHO HCIIOJIb30BaTh PEUYEBBIC CPEACTBA JJI PEIICHUS] PA3IUYHBIX KOMMYHHKATHUBHBIX
3aJa4; BIAJETh YCTHON U MHUCbMEHHOMN PeYblo;

- aJICKBATHO MCMOJIB30BaTh peyb JJIs INIAHUPOBAHUS U PETYIISALIMU CBOCH 1€ITEIbHOCTH;

- OpPraHU30BBIBATh U IJIAHUPOBATh YU€OHOE COTPYIHUYECTBO C YUUTENEM U CBEPCTHUKAMY;

- CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

- UHTETPUPOBATHCS B TPYNIY CBEPCTHUKOB M CTPOUTH IMPOAYKTUBHOE B3aHMOJCIHCTBHE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

Tonyuums 803MONCHOCINb HAYUUMBCA:

- OKa3bIBaTh MOJICPKKY U COJEHCTBUE TE€M, OT KOTO 3aBUCHUT JOCTH)KEHUE 1I€JI1 B COBMECTHOM
JIesATEeIbHOCTH;

- Opath Ha ce0s MHUIMATUBY B OpraHU3allii COBMECTHOTO JIEHCTBUS.

111 ®opmbI M BUABI y4eOHOH AeATeJbHOCTH

B nporuiecce 3aHATHII BEAYIIMMU METOJJaMHU M TPUEMAMM OPraHU3aLHUH ACATEIbHOCTH YUaIlUXCS
SABJISIOTCA:

— METOJ] CJIyXOBOT'O BOCTIIPUSITHS M CIIOBECHOM Tepenaun uHOOpMaIuu;

MIPUEMBI: paccKas, JIeKIus, IUCKyccusi, 0ecesia, BHICTYIICHHE,

— METOJ CTUMYJIMPOBAHUSI U MOTUBALIUY;

MIPUEMBI: CO3/IAHUE CUTYAlLlUU YCIEeXa, TOOIIPEHUE, BBIIOJHEHNE TBOPUECKUX 3aJaHUl, CO3/1aHHE
POOJIEMHOM CHTYaIlH, TPOTHO3UPOBAHUE OyIyIIeH ACSITEILHOCTH, KOPPEKTHOE MPEIbIBICHUE
TpeOOBaHUIi, 3aMHTEPECOBAHHOCTD Pe3yJIbTaTaMH pabOThI;

— METOJ IIepeiaur HH(pOpMAIMK C TOMOIIBIO MPAKTUYECKOM eI TEIbHOCTH;

IIPUEMBI: COCTABJIEHUE IJIaHA, TE3UCOB BBICTYIUIEHUH, PEJAKTUPOBAHUE, OLICHUBAHUE
BBICTYIUICHUM, COCTaBJICHUE CXEM U TaOJHIL;

— METOJ KOHTPOJIS;

MIPUEMBI: aHAJIU3 BBICTYIIJICHUH, HAOJIFOACHUS, CAMOOIIEHKA, OIlEHKA TPYIIIbI, TECTHI,
BBICTYIUICHHUSI HA 3aHATHUAX, 3AUTa IIPOECKTA.

®opMBbI OPraHU3al UM 00yYCHHS:
— IPYNIOBBHIE;

— UHIUBUYaJIbHbIE;

— (hpoHTATIBHBIE.

IV ®opmBbI KOHTPOJISI Pe3y/IbTATOB OCBOEHHS IPOrPaAMMBbI

DOopMBI KOHTPOJISA:
® TEKyIMH KOHTPOJb (OIEHKAa aKTMBHOCTU IMPH OOCYXIEHHM NPOOJIEMHBIX BOIPOCOB,
PE3yJIbTAaTOB BBIIIOJHEHUS JOMAIIHUX 3aJaHHN);
® TeMaTUYeCKHil KOHTPOJb (OLEHKA PE3yIbTATOB TEMATHUYECKOIO TECTUPOBAHMUS);
® UTOTOBBII KOHTPOJIb (OLIEHKA Pe3yIbTaTOB BHIMOJIHEHHS pa3auuHbIX BapuanToB KIIMoB)

V Coaep:kanusi Kypca BHEYPOUYHOH J1eATEJILHOCTH

BEHIECTBA (3 uaca)

Hemuoro u3 ucropun xumuu. XuMus B4epa, CETOAHs, 3aBTpa.
BemecTBo, hn3nveckne CBONCTBA BEIIECTB.

OTiMumne YUCTHIX BemecTB OT cMeceit. CriocoObl pa3aeneHus: CMece.
IIpakTuyeckasi pa6ora Ne 1 «CriocoObI pa3iesieHHs CMeCei.

XUMHNYECKHE PEAKIIUMU (4 yaca)



[Tpusnaku xumudeckux peaknuid. Kiaccupukanmss XUMHUYECKHX PEAKIUN 10 Pa3THIHBIM
MpU3HAKaM. ODJIEKTPOJMTHYECKAsT TUCCOLMAIUA. DJIEKTPOJIUTHI M HEAIEKTPOIUThL. Peakiuun
MOHHOTO  oOMeHa.  OKHCIMTETbHO-BOCCTAHOBUTENbHBIE  peakuuu.  OKUCIUTENd U
BOCCTaHOBUTEIIH.

JlaGoparopnasi padora Ne 1 «Peakuusi 3amenieHusi MEIU >KEJI€30M B PacTBOPE MEIHOTO
KyIIOpOoca, BOIOPOAA LIHHKOM B PacTBOPE COJITHOM KUCIIOTBI».

Jladoparopnasi pa6ora Ne 2 «Peakumss oOMeHa MEXIy KapOOHATOM KaJIbIIMS W COJITHOU
KHCJIOTOM, XJIOpUIOM Oapusi U CEpPHOM KHUCIOTON», «Peakiusi paznoKeHHs] THAPOKCUIA MEIu

(1h)».

METAJUJIBI (9 yacoB)

XapaKTepruCTUKa METAJIJIOB IVIABHBIX MOATPYIIT U UX COCIUHEHUN

OO01as xapakTepucTuka MeTauioB riaBHbIX noarpynn [-1II rpynm B ¢BsI3u ¢ UX MONOXKEHUEM B
HEepUOIMYECKOi cuctemMe xuMudeckux snemenTos JI.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUS
UX aTOMOB.

XapakTepHbIE XUMUYECKUE CBOMCTBA IIPOCTBIX BEIIECTB U COEAMHEHUH METAJIOB - IEI0YHbIX,
LIEJIOYHO3EMENBHBIX.

XapakTepHUCTUKA NIEPEXOIHBIX IIEMEHTOB — MEJIM, KEJIE3a, ATFOMUHUSA 110 UX ITOJIOKECHHIO B
MEePUOINYECKON cCUCTeMe XUMUu4ecKux 3reMeHToB [[.1. MenaeneeBa u 0COOEHHOCTAM CTPOCHUS
UX aTOMOB.

Meramnsl B npupone: pyabl YEPHBIX, LBETHBIX, JIPAarOlEHHBIX METAUIOB. XapaKTEpHBIC
MeTaJuIn4ecKue, (QU3MUYECKue M XMMUYECKHE CBOWCTBA, BHYTPEHHEE CTPOEHHE METauIoB.
[IoHsiTHE aKTUBHBIX M NTACCUBHBIX METAJIOB. [10b3a 1 Bpel METauIoB IS YeJIOBEKa.
DNEKTPOXUMHUYECKUH psii HanpsbkeHUud MeramioB. Kopposus MetamnoB. MexaHusm Koppo3uu
metauioB. Kmaccudukamms xoppo3uu  MmetawioB.  Crmoco0Obl  3amIUTBl  OT  KOPPO3HH.
AHTUKOPpO3UITHBIE TOKPHITUS. CIUIaBhI.

Peakiiuu OBP ¢ yuactuem metamioB u ux coeaunenuil. [lenouku npeBpamenuii (mo odpasiry
org).

IIpakTyeckas padora Ne 2 «KauecTBEHHbIE pEaKIIMM HA HOHBI METAJUIOBY

HEMETAJLJIBI (13 yacoB)

Hemerassl B ipupoje. Mcnonb3oBanue NpUpOIHBIX PECYPCOB.

Crpoenue aromoB HemeramioB. CTpoeHus MoyeKya HemeTauioB. dusnueckue CBOMCTBA
HeMmeTa/uioB. CocTaB M CBOMCTBA IPOCTBIX BEILIECTB — HEMETAJLIIOB.

Psn anexTpooTpunaTenbHOCTH HEMETAIIIOB. XUMHUYECKHE CBOKMCTBA HEMETAIIIOB.

IIpakTHueckass IIKajla O3JIEKTPOOTPULIATEIIBHOCTH AaToMOB. Hemeramibsl — OKuCIUTENW U
BOCCTAaHOBUTEIM. B3anmoielicTBrE ¢ MPOCTBIMU U CIOKHBIMHU BEIIECTBAM.

OOmast xapakTepucTMKa HEMeTalsioB IIaBHBIX noarpynn IV-VII rpynm B cBi3u ¢ ux
MOJOKEHUEM B TNEPUOAMYECKOW cHCTEME XuUMHYeckux »djemeHToB J[.M. MenneneeBa u
0COOEHHOCTSIMH CTPOSHHS UX aTOMOB.

XapakTepHblE XUMHYECKHE CBOMCTBA TNPOCTBIX BEHIECTB M COCJUHEHUN HEMETAUIOB -
raJloreHoOB, KUCIIOpOJia, Cepbl, a30Ta, pochopa, yriaepoaa, KpeMHHUS.

Pemenne 3a1annii Ha COCTaBICHUE YPABHEHUN XUMHUYECKUX PEAKIIMM.

IIpakTyeckas padora Ne 3 «OKkcnepUMeHTalIbHBIE 337a4l 110 PACIIO3HABAHUIO U MOJTYYEHHIO
BEILIECTB)

XUMMUS U 3JOPOBBE (2 uaca)

CocraB U cpecTBa COBPEMEHHBIX M CTAPUHHBIX CPEJICTB TUTUEHBI, POJIb XUMUYECKUX 3HAHUN B
IPaMOTHOM BbIOOpPE ATUX CPEJICTB; MOJIE3HBIE COBETHI 110 YXO/Y 3a MOJIOCTHIO PTa.

OcCHOBHBIE COCTaBISIONINE 30POBOT0 00pa3a xu3Hu. [IpaBuia moaaepkanus 310pOBOTO oOpasza
KU3HU. PoJIb XMMUYECKMX 3HAHUW MpPH aHAJIW3€ B3aUMOJICUCTBUS OpraHW3Ma C BHEIIHEH
cpenou.

XUMMSA ¥ DKOJOTHS (4 yacos)



OcHoBHBIE BUBI 3arPSI3HEHUI aTMOC(EPHI U UX UCTOUHUKH.

Bona. Bona B macmrrabax mianetsl. O4nMCTKa MUTHEBOM BOJIEI.
[TapHukoBbIll 3P dexT, rodanbHOE MOTEMJICHUE KIMMaTra M HMX BO3MOXHbBIE IOCIIEACTBHUS.
O30HOBBII CIIOH U €ro 3HaYeHHE IS )KU3HU Ha 3emiie. 3aimTa aTMOC(ephl OT 3arps3HEHUSI.
Hedtb 1 HedrenpoaykTsl. HedTh Kak TommmBo. 3arpsi3HeHUs] MUPOBBIX BOJOEMOB.

JInuHast OTBETCTBEHHOCTh KaXKIOTO YEJIOBEKA 32 0€30MaCHYI0 OKPYKAIOIIYIO CPELy.

VI TemaTuveckoe miiaHUpoOBaHue

HNcnoab3oBanue
Kou- 000py10BaHUS LIEHTPA
Ne €CTEeCTBEHHOHAYYHOM 1
n/n Tema sausiist Bo TEeXHOJIOTHYeCKoi
4acoB .
HanpaBJeHHOCTel
«Touka pocray»
l. BemecrBa 3

1. | HemHoro wu3 wuctopuu XuMuUU. XUMHUA Buepa, JleMoHCTpannoHHOE
CETrOJIHs, 3aBTpa. o0opynoBaHue

2. | BemectBo, u3nueckue cBOMCTBA BEIIECTB.

Otrianure 4YHCTBIX BemecTB OT cMmecei. CrocoObl
pa3aeneHus CMeCen.

3. | lIpakTnueckass padora Ne 1  «CrocoObl Ludposast mabopaTopus 1o
paseenus cMecei. xumun (0a30BBIN YPOBEHB),

KOMIUIEKT TTOCY/IbI U
o0opynoBaHus AJs
YUYEHHUYECKHUX OIMBITOB
(puzuka, xumusl,
OMOJIOTHS ), KOMIUIEKT
XUMHUYCCKUX PEAKTUBOB
1. XuMHYeCKHe peakunu 4

4. | [lpu3naku xumuyeckux peakiuil. Knaccudukanus
XUMUYECKUX PEAKIUN MO Pa3IU4YHBIM IPU3HAKAM.

DIEKTPONUTHYECKAs AUCCOLUALIMSL.

5. | DNEeKTPOIUTHI U HEIJEKTPOJIUTHI. Peakiiun HOHHOTO JIeMOHCTpAIHOHHOE
obmeHa. OKUCITUTEIBPHO-BOCCTAHOBUTEILHBIC 00opynoBanue
peakiyu. OKUCIUTENN U BOCCTAHOBUTEIH.

6. | JIaGoparopHasi padora Ne 1 «Peaknus 3amenieHus Lludposast mabopaTopust o
MeOu JKEJIeE30M B pPacTBOPE MEOHOIO KyIopoca, XUMHH (0a30BbIi YPOBEHB),
BOJIOPO/Ia IIMHKOM B PacTBOPE COJITHOM KUCIIOTBD. KOMILJICKT ITOCYZIbI 1

o0opynoBaHus AJst
YYEHHUYECKHUX OIMBITOB
(puzuka, xumusl,
OHOJIOTHS ), KOMIUIEKT
XUMHUYCCKUX PEAKTUBOB

7. | JJaboparopHas pa6ora Ne 2 «Peakuus oOmeHa [udposast mabopaTopust o
MeKly KapOOHATOM KallbLUs U COJSHOM KHCIIOTOM, xumuH (6a30BbIi yPOBCHB),
XJIOpUIOM Oapus M CEpHOM KHUCIOTOI», «Peakius KOMIUICKT IIOCY /1Bl K
paznoxxenus rugpokcua meau (1)». obopynoBaHus JUIs

YYEHUYECKUX OIBITOB
(puzuka, xumusl,
OMOJIOTHSI ), KOMIUIEKT
XUMHUYCCKUX PECAKTUBOB
I1l. MeTauibl. 9




XapakTepuCTUKa METAIJIOB TJIABHBIX MOATPYIIT U UX
COEIUHEHUN.

OO1w1ast XxapaKTepUCTHKA METAJIOB TJIaBHBIX
noarpynmn I-III rpynim B ¢BsI3K ¢ UX MOJIOKEHUEM B
MIEPUOJNYECKON CUCTEME XMMUUYECKUX DJIEMEHTOB
J.W. MenneneeBa u 0COOEHHOCTH CTPOCHHUS UX
aTOMOB.

10.

XapakTepHble XUMHYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB U COCAMHEHUIN METAIIOB - IIEJIOYHBIX,
LIEJI0YHO3EMETIbHBIX

JleMOHCTpallMOHHOE
obopynoBaHue

11.

XapakTeprCcTHKA IIEPEXOIHBIX JIEMCHTOB — MEJIH,
’KeJe3a, aTFOMUHUS 10 UX TIOJIOKEHHIO B
HEPHOIUYECKOM CHCTEME XUMHYECKHIX JIEMEHTOB
J.U. MenpeneeBa u 0COOEHHOCTSIM CTPOCHHS UX
aTOMOB.

12.

Meramuisl B npUpOAE: pyAbl YEPHBIX, LIBETHBIX,
JparoueHHbIX METaJlIOB. XapakTepHble
METaJUIMYeCKne, (QHU3UYEeCKue W  XHUMHUYECKHE
CBOMCTBA, BHYTPEHHEE CTPOCHHE METAJLIOB.

13.

IlonsTHe aKTHUBHBIX U MACCUBHLIX MeTa/lIoB. Ilonn3a
" BPCJ MCTAJJIOB JIJIsI YCJIOBCKA.

14.

DNEeKTPOXUMHUECKUH psiji HAPsSKEHUH METalJIOB.
Kopposus MetamnoB. MexaHu3M KOppo3uu
MmeTtaioB. Kinaccugukanus Koppo3un METalIoB.
CriocoOpl 3a1UThl OT KOPPO3UU. AHTUKOPPO3UIMHBIE
noKpbITHs. CriaBbl.

KoMmiekT kommeknuii u3
CIIACKa

15.

Peakuun OBP ¢ ywactuem MeTtauioB U MX
coeauHenuil. llenouku npespamieHuit (mo o6pasiy
org).

JIeMOHCTpAIHOHHOE
o0opypoBaHue

16.

IIpakTnyeckas padora Ne 2 «KauecTBeHHBIE
PC€aKMu Ha NOHbI METAJIJIIOBY

udposas nabopaTopus 1o
xuMHH (0a30BBIN YPOBEHB),
KOMIUIEKT TTOCY/IBI U
o0opynoBaHus AJs
YUYEHHUYECKHUX OIMBITOB
(puzuka, xumusl,
OMOJIOTHS ), KOMIUIEKT
XUMHUYCCKUX PEAKTUBOB

V. Hemeramiabl

13

17.

Hemeramnsl B mpupose. Vcrnonbp3oBaHue NpUpOIHBIX
pecypcoB.

18.

CTpOCHI/IC dTOMOB HEMCTAJIJIOB.

19.

CTpOCHI/ISI MOJICKYJI HCMCTAJIJIOB.

20.

dusznueckue cBOIICTBA HEMETAIIIOB.

21.

CocraB n CBOICTBa MMPOCTBIX BCIICCTB -
HEMCTAJJIOB.

22.

Psan QJICKTPOOTPUIATCIIbHOCTH HEMCTAJIJIOB.

23.

XUMHUYECKUE CBOMCTBA HEMETAJLIOB.

Ludposas nabopatopust mo
XUMUH (0a30BBI YPOBEHD),
KOMIUIEKT ITOCYbI U
00opyIoBaHUS TSI
YUYEHUYECKUX OIBITOB
(buzuka, Xumusi,
OHMOJIOTHS ), KOMIUIEKT
XUMHYECKUX PEAKTHBOB




24,

[IpakTuueckass 1IKajia 3JIEKTPOOTPULATENLHOCTH
aTOMOB.

25.

Hemeraibl — OKHCIUTENN U BOCCTAHOBUTEIIH.
B3anMozeincTere ¢ IpoCTBIMU U CII0KHBIMU
BELLECTBAM.

26.

OO0masi XapakTepuCTHKa HEMETAUIOB TJIaBHBIX
noarpynn [V-VII rpynn B CBA3U ¢ UX MOJO0KEHUEM
B MEPUOJIUYECKON CUCTEME XUMHUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa U OCOOCHHOCTSIMH CTPOSHHUS HX
aTOMOB.

217.

XapakTepHble XUMHYECKHE CBOHCTBa MPOCTHIX
BEUIECTB M COCAUHEHMH HEMETAJJIOB - TaJIOr€HOB,
KHCIIOpoJa, cepbl, a3oTa, (ocdopa, yriaepoaa,
KPEMHHSI.

28.

Pemenne 3amanuii Ha cOCTaBlieHWE YpaBHEHUU
XMMHYECKUX PEAKIUN.

29.

IIpakTHyeckast padora Ne 3 «DKkcniepuMeHTaIbHbIE
3aJ1a4yM 110 PaClO3HABAHUIO U MOJIYYEHHIO BEIIECTB)»

[udposas nabopaTopus 1o
XUMUH (0a30BBI YPOBEHb),
KOMIUIEKT MTOCY/IbI U
o0opynoBaHus AJs
YYEHUYECKUX OIBITOB
(buzuka, Xumusi,
OMOJIOTHS ), KOMIUIEKT
XUMHUYCCKUX PCAKTUBOB

V. Xumus " 310pOBbe

30.

CoctaB M CpelIcTBa COBPEMEHHBIX U CTAPUHHBIX
CPEIACTB TUTHMEHBI, pOJb XWMHUYECKHMX 3HAaHUU B
IPaMOTHOM BBIOOPE 3TUX CPEACTB; MOJIE3HBIE COBETHI
110 YXOJ1y 3a IIOJIOCTBIO pTa.

31.

OCHOBHBIE COCTaBIISIONINE 3JOPOBOTO 00pasa
xu3Hu. [IpaBuna mogaepkanus 310pOBOTO 00pasa
KU3HU. POJb XUMHUECKUX 3HAHUU MPU aHAIIA3E
B3aMMOJICVICTBHSI OpraHU3Ma C BHEITHEN CPEJIOM.

V1. XuMus 1 3K0JI0Tus

32.

OcHOBHBIE BHJIBl 3arpsi3HEHUM aTMocdepbl U UX
HCTOYHUKHU.

33.

Boma. Boma B Macmrabax rmia”ersl. OuyucTka
HOUTHLEBOU BOJIBI.

34.

[TapauxoBeiii  3¢dexT, rao0b6anbHOE MNOTEIJICHHE
KJIuMaTa U MX BO3MOXKHEIC MOCIeACTBUA. O30HOBBIN
CJIOM M €ro 3HaueHHue JUII KU3HU Ha 3eMiie. 3amura
aTMoc(epsl OT 3arpsI3HEHUSL.

35.

Hedts u nedrenmponyktel. HedpTh kak TOIIMBO.
3arpsi3HEeHUs1 MUPOBBIX BOJIOEMOB.

JIndHas OTBETCTBEHHOCTh KaXKJIOTO YeIO0BeKa 3a
0€30MacCHYI0 OKPYKaIOIIYIO CPEAy.

KoMmnekT komaeknuii u3
CITNCKA
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