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TlosicHuTEIBLHASA 3alICKA

[Iporpamma «B XUMHU BCE MHTEPECHO» ACTATUZUPYET COJIEPIKAHHE Kypca BHEYPOUHOM
JeSTeIbHOCTH, JIaeT MOJPOOHOE pacIpeielieHue YacoB M MOCIIEI0BATEIbHOCTh U3YUCHHS TEM U
pa3enos.

JlanHast mporpaMma npeaHa3HaueHa Ul ydammxcsa 9 kiacca, MO3BOJISIET PacIIupUTh U
YIayOuTh y ydaluxcs MPaKTUYeCKOe MPUMEHEHHE MOJNYyYEHHBIX TEOPETUYECKUX 3HAHHUM 110
XUMUHU.

ITporpamma paccuntana Ha 35 yueOHbIX 4yaca (1 yac B HeIEN0), OpHEHTUPOBaHA Ha
yriIyOJeHue W paculMpeHre 3HaHWW, Ha pa3BUTHE JIFOOO3HATEIBHOCTH W UHTEpeca K XUMHUH, HA
COBEpIICHCTBOBAHNE YMEHUI ydaluxcs oOpalaThCs C BeIeCTBAMHU.

JlaHHBIA ~ KypC  BHEYPOUHOM  JEATEIIBHOCTH  IPEIyCMATPUBAET  3KOJOTHYECKYIO
HaIMpaBJIEHHOCTh XUMHUYECKOT0 00pa3oBaHMs, IPEIyCMAaTPUBAET O3HAKOMIICHHE YYalllUXCs C
XUMAYECKUMHU AaCIEeKTaMHU COBPEMEHHOH 3KOJOTMHM W HKOJIOTHYECKUX MpolbiieM (rinodambHOe
MOTETJICHUE KJIMMAaTa, 030HOBBIC JBIPHI, KUCIOTHBIE I0XK/IH, 3aTPA3HEHUE OKPYKAIOIIEH CPE/Ibl,
UCTOILEHUE NPUPOIHBIX PECYPCOB).

IleHHOCTH MpOrpaMMbl 3aKIIOYaeTcs B TOM, YTO Y4all[Mecs C IOMOIIbI0 Keic —
TEXHOJIOTHH TOJydaT BO3MOXKHOCTh TOCMOTPETh Ha pa3audHbie MPOOJIEMBI C MO3UIIMH YUEHBIX,
OILIYTUTh BECh CHEKTP TPeOOBAaHUI K HAYYHOMY HCCIIEIOBAHUIO.

AKTyaJIbHOCTh HIpPOrpaMMbl B TOM, 4YTO OHa CO3JAaeT YCJIOBUS JUIsl COLMAIbHOIO,
KYIbTYPHOTO M TpPO(ECCHOHAIBLHOTO CaMOONPEICNICHUs, TBOPYECKOH caMopeanu3aliu
JUYHOCTH peO&HKa, (QOPMUPOBAHUS XUMHYECKOH TPAMOTHOCTH. 3HAHUS U yMEHWUS,
HEOOXOIUMBIE JJIi OpraHU3allii HCCIIEI0BATEIbCKON JIeATENbHOCTH, B OyAyIIeM CTaHyT
OCHOBOI Il OpraHM3allMd Hay4yHO-HUCCJIEI0BATEIbCKOW NEATENbHOCTH B By3aX, KOJUIEIKaXx,
TEXHUKyMax U T.[.

Bce WHHOBallMOHHBIE TIEAArOTMYECKHE TEXHOJOTMU HM3HAYalbHO CTPOSATCS  Ha
KOMIIETEHTHOCTHOM TIOAXOAE€ M HaleleHbl B pe3ylpraTe oOydYeHHs Ha Oyaymryro
npodeccuoHabHYIO J€ATENbHOCTh. JlaHHOE YTBEpXKIEHHE M ONpENeNseT aKTyaJlbHOCTb
npumenenus «Keiic — merona» B mpaktuke obpazoBanus. Keiic — TeXHONIOrMM MpPEACTABISIOT
co0oif rpynmny o0pa3oBaTEIbHBIX TEXHOJIOTHM, METOJIOB U NMPUEMOB 00YUEeHMs, OCHOBAHHBIX Ha
pElIeHNH KOHKPETHBIX MpoOieM, 3aaad, MO3BOJSIOT B3aUMOJAEHCTBOBATH BCEM OOYyYaroIIMMCH,
BKJIIOYas IIpenoaBaTes.

[Ipu pazpaboTke MporpaMMbl akIEHT JIelalicsi Ha BOMPOCHI, KOTOphIE B 0a30BOM Kypce
XUMHHM OCHOBHOW IIKOJIBI PAcCCMaTPHUBAIOTCSl HEJAOCTATOYHO IOJIHO WJIM HE PaccMaTpUBAIOTCS
COBceM. 3aJlaydl U yIpaKHEeHHs MOJ0OPaHbI TaK, YTO 3aHATUS MO UX OCMBICICHHUIO U PEUICHUIO
MPOXOJAT JMO0 MapajuieIbHO C U3Y4aeMbIM Ha YpOKax MaTepUajoM, JTUOO KakK MOBTOPEHUE YKe
MOJTYYEHHBIX 3HAHUI.

[IpakTueckass 3HaYUMOCTh MPOTPAMMBbI 3aKJIIOYAETCA B TOM, YTO C MOMOUIBIO Keiic-
TEXHOJIOTHH YJAETCs aKTMBU3MPOBATH pPa3INYHbIC (AKTOPBI: TEOPETHUECKHE 3HAHUS 110 TOMY
WM WHOMY KYypCy, MPAKTUYECKUH OMBIT O0y4aeMbIX, UX CIHOCOOHOCTh BBICKA3hIBAaTh CBOU
MBICIIH, WJIeH, TPEIIOKECHHUS, YMEHHE BBICIYIIATh aJbTEPHATUBHYID TOYKY 3pEHHUS, U
apryMEHTHPOBAHO BBICKA3aTh CBOIO.

C nmnomompio 3TOr0 MeToja oOydamlide TMOoJaydaT BO3MOXXHOCTh MPOSIBUTH U
YCOBEPIIICHCTBOBATh AaHAIMTUYECKUE M OICHOYHBIC HABBIKH, HAYYUTHCS paboOTaTh B KOMaHJE,
MIPUMEHATH HA MTPAKTUKE TEOPETUICCKUN MaTepHal.

HoBu3na nanHON mporpamMmbl 3aKJIIOYAae€TCS B BO3MOXKHOCTH M3YUEHHsS y4dalUMUCA
HOBBIX TE€M, HE paccMaTpUBaeMbIX MPOrpaMMON IMpelMeTa, C TIOMOIIBI0 MPOOIEeMHO-
CUTYaTHBHOTO OOyY€HHMs C HCMOJb30BAaHUEM KEWCOB. DTO TMO3BOJISIET CTPOUTH OOydeHHe
yuamuxcss 9 KJaccoB C Y4eTOM MAaKCHMalbHOIO MPHOMMKEHHS MpelMeTa XHUMHUU K
MPAKTUYECKOU CTOPOHE KU3HH.

Hean Kypca: pacmpeHue u yriryoieHue 3HaHUH 10 MPEAMETY, CO3aHNe BOCITUTHIBAIOIICH
cpelbl, 00ecreynBaroneil akTHBU3AIMIO HHTEIJIEKTYa IbHbIX HHTEPECOB yUalluXxcsi B CBOOOHOE
BpeMs, pa3BUTHE 3J0POBOM, TBOPYECKM pACTyIUEW JUYHOCTH, IOAIOTOBIEHHOM K



KHU3HCACATCIBHOCTH B HOBBIX YCIIOBHAX, CrocoOHoM Ha COIMAJIBHO 3HAYUMYIO IMPAKTHUYCCKYIO
ACATCIIbHOCTD, pCaIn3alvuto I[O6p0BOJIb‘IeCKI/IX WHUIMUATHUB.

3agauu Kypca:
1. ®opmupoBaHue MO3UTUBHON CAMOOLIEHKH, CAMOYBAKEHHS.
2. ®opMupoBaHNEe KOMMYHUKATHBHON KOMIETEHTHOCTH B COTPYIHUYECTBE:
— YMEHHE BECTH JMAJIOT, KOOPIUHUPOBATH CBOU JEHCTBUS C ACHCTBUSIMHU MTAPTHEPOB 10
COBMECTHOM JIEATCILHOCTH;
— CIOCOOHOCTH TOOPOXKETATEITBHO U YYTKO OTHOCUTHCS K JIFO/ISIM, CONIEPEKUBATh;
— (popmupoBaHUE COIMAIBHO aIEKBATHBIX CIIOCOOOB MOBEICHUSI.
3. ®opMupoOBaHUE CIOCOOHOCTH K OpraHU3alluu JIEATEIbHOCTH U YIPABICHUIO €I0:
— BOCIIUTaHHE LIEJICYCTPEMIIEHHOCTH U HACTOWYUBOCTH;
— (popMHpoBaHNEe HABBIKOB OpraHU3aIMK pab0oYero NpoCcTPaHCTBA U PALIHOHATIBHOIO
MCIOJIB30BAaHUS pab0Yero BPEeMEHH;
— (hopmupoBaHUEe yMEHUS CAMOCTOATEIHLHO U COBMECTHO TUIAHUPOBATH JESATENLHOCTD U
COTPYAHUYECTBO; — (POPMHUPOBAHUE YMEHHS CAMOCTOSTEIBHO 1 COBMECTHO MMPHUHUMATH
pelIeHuS.
4. ®opMHpOBaHUE YMEHHUS PEUIaTh TBOPUECKUE 3aIaUH.
5. ®opmupoBaHue yMeHus padbotath ¢ nHpopmanuei (coop, cucreMaTu3alus, XpaHeHue,
WCIIOJIb30BAHHUE).

IInanupyemMble pe3yJibTaThl OCBOECHHS COAEPKAHU Kypca

JIMYHOCTHBIMH Pe3yJIbTATAMH SBIISIFOTCS:
- 8 YeHHOCMHO-OPUEHMAYUOHHOU chepe. TyBCTBO TOPJIOCTH 338 POCCHICKYIO HAayKy, OTHOIICHHE
K TPYZy, LeJIeyCTPEMIICHHOCTb, CAMOKOHTPOJIb U CAMOOLICHKA;
- 8 mpyooeoll cghepe: TOTOBHOCTbh K OCO3HAaHHOMY BBIOODPY AajibHeMHIIe o0pa3oBaTeIbHON
TPAaeKTOpUH;
- 6 NO3HABamMeNbHOU chepe: MOTUBAIMS YUCHUS, YMEHHE YIPABIATH CBOCH MO3HABATEIHHOM
JesITeTbHOCTH.
IIpeaMeTHBIMU Pe3yJIbTATAMM OCBOCHUS ITPOTPAMMBI SBIISIOTCS:
- 8 NO3HABAMENLHOU chepe:
OIMCHIBATH JIEMOHCTPAIIIOHHBIEC H CAMOCTOSITENTFHO TIPOBEICHHBIE XUMHYECKHIE DKCTICPUMEHTHI;
KJ1accu(UIUpPOBaTh U3y4YE€HHbIE OOBEKTHI U SBJICHUS;
JaBaTh OMPEEIICHUS U3YYCHHBIX MTOHITUH;
OIMCBIBATh U Pa3InyaTh U3y4CHHbIE BEIIECTBA, IPUMEHSIEMbIE B IOBCEAHEBHOM KU3HU;
CTPYKTYpUPOBATh U3YUEHHBIN MaTepHal H XUMHIECKYIO HH(OPMAIIHIO, TOTYYCHHYIO U3 APYTHX
HCTOYHUKOB;
JieNaTh BHIBOJBI M YMO3AKIIIOUSHHS U3 HAOII0IeHUH;
0e30MacHO 00palaThCs BEIECTBAMH.
- 8 mpyooesoll chepe:
IUTAHUPOBATh M OCYLIECTBISTh CaMOCTOSATENbHYIO PabOTy MO MOBTOPEHHIO M OCBOCHHUIO
TEOPETHYECKON YaCTH,IUTAHUPOBATh U IPOBOUTH XUMUYECKHI IKCTIEPUMEHT; MCIIOJIb30BaTh
BEIIECTBA B COOTBETCTBUUC X MPEIHA3HAYCHUEM U CBOMCTBaMHU.
- 8 YeHHOCMHO - OPUEHMAYUOHHOU chepe:
aHAJIM3UPOBATh U OLIEHUBATH ITOCIIEACTBUS ISOKPY KAIOIIel cpeabl ObITOBON U
MIPOU3BOJICTBEHHON JIEATEIFHOCTH YeJIOBEKa.
- 8 cghepe bezonacnocmu Hcu3HeOesTMenNbHOCU.
OKa3bIBaTh MEPBYIO OMOIIb IPH OTPABJICHUAX, O’KOTAaX U JPYTHX TPaBMaxX, CBA3aHHBIX C
BEIIECTBAMH U JJA00OPATOPHBIM 000PYOBAHUEM.

MeTanpeaMeTHBIMHU Pe3yabTaTAMH SIBIISIOTCS:
- YMEHHE ONPENICTISATh CPEACTBA, TEHEPUPOBATH UICH, HEOOXOAMMBIC ISl UX pealln3alliy;
- BJIaJICHUE YHHUBEPCAIBHBIMU €CTECTBEHHO-HAYYHBIMHU CIIOCOOAMH JIEATEILHOCTH: H3MEpPEHUE,



Ha0II0IeHNE, IKCIIEPUMEHT, yueOHOE MCCIIeIOBAaHNCE,
- YMEHHE OMpPENeNsITh IENH U 33aJla4d JCITeIbHOCTH, BEIOMPATh CPENICTBA peaIU3AINH 1ENd U
MPUMEHSITh UX Ha MMPAKTUKE;
- UCIIOJIB30BAaTh pa3J'II/I‘-IHBIe HNCTOYHUKHU JIA HOJIy‘-IeHI/ISI XI/IMI/I‘-ICCKOI;’I HH(l)OpMaI_II/II/I.

OcBoeHHE TPOrpaMMbl BHEYPOUHOM JACATCILHOCTH 00YYaIOMIUMUCS TO3BOJUT MOJTYIUTh
CIIEYIOIINE PE3yTbTaThI:

B cpepe pazeumusa nuunocmubix yHueepcanbHuix yUeOHbIX 0eiicmeuil 6 pamKax:
Koenumuenozo komnonenma 6yoym cghopmuposansi:

- JKOJIOTHYECKOEe CO3HaHUE, MPU3HAHUE BBICOKOW I[EHHOCTH KM3HHM BO BCEX €€ MPOSBICHUIX;
MIPABUJI TOBEICHUS B UPE3BBIYAHHBIX CUTYaIUSX;

- OCHOBBI COIIMAIbHO-KPUTUYECKOTO MBIIIICHHSI, OPUEHTALINS B OCOOCHHOCTSAX COLMAIBHBIX
OTHOIIIEHUI U B3aUMOJICVCTBHUIA.

JlesmenvrocmHoeo komnonenma 6y0ym cghopmuposanbvl.

- YMEHHE BECTH JIMAJIOT Ha OCHOBE PAaBHOIIPABHBIX OTHOUICHUH M B3aUMHOTO YBa)KCHUS U
MIPUHSTHS,

- YCTOWYMBBHIA TO3HABaTENbHBI WHTEPEC W CTAHOBJICHHE CMBICIOOOpasyromen (GyHKIH
MO3HABATEIBHOTO MOTHBA;

- TOTOBHOCTb BbIOOpa Mpo(UIBHOTO 00pa30BaHusI.

LlenHOCMHO20 U SIMOYUOHATLHO20 KOMNOHEHMO8 6)y0em chopmMuposana:

- TOTPEeOHOCTh B CAMOBBIPAKECHUU M CAMOPEATH3aIiH, COUAIEHOM IPU3HAHUH.
OO0yyaromuiics MOJIy4UT BOZMOKHOCTH 17151 (POPMUPOBAHUSA:

- TOTOBHOCTH K CaMOOOpPa30BaHUIO U CAMOBOCIIMTAHUIO;

- BBIPOKEHHOM yCTONYHMBON yueOHO-TI03HABATEIbHON MOTHBAIIMU U UHTEpEca K YUYEHHUIO.

B cgpepe pazeumusa pezynamugnplx ynueepcaibHbix y4eOHbIX 0elcmeuil 00yuarouuica
Hayuumca:

- CaMOCTOSTEJIbHO aHAJIM3UPOBATh YCIOBUS JAOCTHKEHHUS L€ Ha OCHOBE ydeTa BBIICIECHHBIX
YUUTEIEM OPUEHTUPOB JIEHCTBUS B HOBOM y4eOHOM MaTepHale;

- 1eJIeN0JIaraHyio, BKJIK0Yasl IOCTAHOBKY HOBBIX IIeJIeH, IpeoOpa3oBaHue MPAKTUYECKON 3a1aun
B [1I03HABATEJIbHYIO;

- INTAHUPOBATh IIyTH JOCTH>KECHMS LIEIIEH.

Llonyuums 603MOCHOCb HAYYUMBCA

- IPU IJJAHUPOBAHUU JOCTHIKEHHUS LIEJIEH CaMOCTOSATENIBHO U aJIeKBATHO YYHUTHIBATH YCIOBUS U
CPEICTBA UX NOCTUKECHUS,;

- CaMOCTOSITENIbHO CTaBUTh HOBbIE yUeOHbBIE 1I€JIN U 3a]auu.

B cepepe pazeumusa noznasamenbHvlx yHUBEPCATbHBIX YUEOHBIX 0ClICMEUILL 00YUAIOWUIICA
Hayuumcs:

- MPOBOANTH HAOIOICHUS 1 DKCIIEPUMEHT 1101 PYKOBOJICTBOM YUUTEJIS;

- OCHOBaM peallu3alliu NPOEKTHO-UCCIIEA0BATENbCKON IEATETbHOCTH;

- OCYIIECTBIISATh PACIIUPEHHBIN MOUCK WH(OPMAIIUU C UCIIOIH30BAHUEM PECYPCOB OMOIMOTEK U
WHTEpHETA.

Tonyuum 603MOHCHOCMb HAYYUMBCAL:

- CaMOCTOSITEIbHO TPOBOAUTH UCCIIEIOBAaHUS HA OCHOBE MMPUMEHEHHSI METOI0B HAOIIOICHUS U
IKCIIEPUMEHTA;

- CTaBUTh MPOOJIEMY, apTYMEHTHPOBATh €€ aKTyaTbHOCTb;

- OPraHU30BaTh UCCIIEIOBAHKE C LEIBIO TPOBEPKHU TUIIOTE3bL;

- BBIJIBUTATh THIIOTE3bI O CBSI3AX U 3aKOHOMEPHOCTSIX IIPOLIECCOB;

- JIeNlaTh YMO3AKIIIOUEHUS U BHIBOJbI HA OCHOBE apryMEHTAIUH.

B cpepe pazsumun KOMMyHUKAMUBHBIX YHUBEPCAILHBIX YUEOHBIX 0CliCIEUIl 00YUaAIOWUICA
Hayuumcsa:
- aJICKBaTHO MCIIOJIb30BaTh PEUEBBIE CPEACTBA JJIsl PEIEHHUs Pa3IMYHbIX KOMMYHUKATHBHBIX
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3a7a4; BJAJETh YCTHOW U MHUCbMEHHOM peublo;

- aJICKBATHO MCIIOJIB30BaTh PeUb JJIs TUTAHUPOBAHMS U PETYIISAIIMN CBOCH NESITEIbHOCTH;

- OPTaHU30BBIBAThH U TUIAHUPOBATH YU€OHOE COTPYIHUUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

- CTPOUTH MOHOJIOTHUYECKOE KOHTEKCTHOE BhICKA3bIBAHHUE;

- HMHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aMMOJICHCTBHE CO
CBepCTHI/IKaMI/I 158 B3pOCJIBIMI/I.

Tonyuums 603MOACHOCb HAYYUMBCAL:

- OKa3bIBaTh MOJJICPKKY U COJNCUCTBUE TEM, OT KOTO 3aBHCHUT JIOCTH)KCHHE IICJIM B COBMECTHOM
JIESITENILHOCTH;

- OpaTh Ha ceOs MHUIMATUBY B OPraHU3aIlid COBMECTHOTO JICHCTBUSI.

®opMbI M BUbI y4eOHOH 1eATeJILHOCTH
B npornecce 3aHATHI BeAyIIMMU METOJIaMH U IIPUEMaMU OPraHU3alUH JIeSTEIbHOCTH yJalluXcsl
SABJIAKOTCA:
— METOJ CIIyXOBOT'O BOCIIPHUATHS U CIIOBECHON nepeaayn uHpopmauu;
IIPUEMBL: PACCKa3, JIEKLHUs, TUCKyccus, Oecella, BHICTYILICHHE;
— METOJl CTUMYJIUPOBaHMsI U MOTHBALIUH;
IMPHUEMBIL: CO3AHUC CUTYallH YCIICXa, MOOIIPCHUE, BLIITOJIHCHUC TBOPUCCKUX 3aILaHI/H>'I, CO31aHHuC
IpoOJEMHON CUTYyalluu, IPOTHO3UPOBaHUE OyylIel e TeIbHOCTH, KOPPEKTHOE MPeIbsBICHUE
TpeOOBaHUH, 3aMHTEPECOBAHHOCTD PE3yJIbTaTaMu PadOTHI;
— METOJl lepeiayu HH(OPMAIMU C TIOMOIIBIO IPAKTUYECKOH 1A TEIbHOCTH;
MMPUEMBI: COCTABJICHHUC IJIaHa, TC3MCOB BI)ICTYHJIGHI/II;'I, PEAAKTUPOBAHUEC, OHCHHUBAHUC
BBICTYIIJICHUH, COCTABJICHHE CXEM M TaOJIuLI;
— METOJ KOHTPOJIA;
IIPUEMBI: aHAJIU3 BBICTYIUICHUH, HAOIIOJCHNS, CAMOOLIEHKA, OLICHKA I'PYIIIbL, TECTHI,
BBICTYIIJICHUSA Ha 3aHATUAX, 3alIUTA ITPOCKTA.

@opMbI OPraHu3auu 00yYeHus:
— TPYIIOBEIE;

— UHJIUBUIyaJIbHBIC;

— (pOHTANIBHBIE.

®opMBI KOHTPOJIS Pe3y/IbTATOB OCBOCHHUS MPOTPAMMBbI

@OpMBI KOHTPOJIA:
® TEeKyLIU KOHTPOJb (OLEHKA aKTUBHOCTH MPU 00CYKIACHUHU MPOOJIEMHBIX BOIIPOCOB,
pe3ysbTaTOB BHIMOJIHEHUS TOMAILTHUX 3aaHUM);
® TEMaTUYECKHIl KOHTPOJb (OLIEHKA PE3YJIbTaTOB TEMAaTUYECKOTO TECTUPOBAHUSA);
® UTOTOBBII KOHTPOJIb (OLIEHKA PE3yJIbTaTOB BBIMOJHEHNUS pa3nnyHbIX BapuanToB KIIMoB)

Conep:xaHusi Kypca BHEYPOUHOIi 1eATeJIbHOCTH

BELIECTBA (3 uaca)

HemHuoro n3 ucrtopum xumuu. Xumus Buepa, CEroAHs, 3aBTpa.
BemectBo, pu3ndeckue CBOWCTBA BELIECTB.

OTnuune YUCTHIX BelecTB oT cMecei. CriocoObl pa3ienenHus cMeceil.
IIpakTnueckas padora Ne 1 «CriocoObl pazzieneHust cMeceii».

XUMUYECKHUE PEAKIIUMU (4 uaca)

[Mpuznaku xumuyeckux peakiuil. Krnaccudukanuss XUMUYECKHX peakiuidi MO pasInyHbIM
IIPU3HAKaM. OJIEKTPOJIUTHYECKAs IUCCOLMALHUA. OJEKTPOJIUTHI U HEMIEKTPOJUTHL. Peakuyn
MOHHOTO  oOMeHa.  OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  Okucnurenu
BOCCTAHOBUTEIIH.

JlabopaTopnasi paGora Ne 1 «Peakuus 3amelieHuss MEIM JKEIE30M B PAacTBOPE MEIHOIO
KyIlIopoca, BOAOPOJa IMHKOM B PacTBOPE COJITHOM KUCIIOTBD».



JlabopaTopHasi padora Ne 2 «Peakmusi oOMeHa Mexay KapOOHATOM KajblUS W COJISTHOM
KHUCJIOTOU, XJOPUIOM Oapusi M CEpHOM KHCIOTOI», «Peakius pa3iokKeHus THUAPOKCHIA MeIu
(ID».

METAJLJIBI (9 uacos)

XapakTepHucTUKa METAJIJIOB [VIABHBIX MTOATPYII U UX COEIMHEHUN

OOmiast XxapaKTepUCTUKa METAJUIOB IIaBHBIX noarpymni [-III rpynmn B cBsI3U ¢ UX MOJ0XEHUEM B
NEPUOINYECKO cucTteMe XUMHUUYeckux nemMeHToB J[.J. MenaeneeBa 1 0COOEHHOCTH CTPOEHUS
UX aTOMOB.

XapaKkTepHbIE XUMUYECKHE CBOMCTBA MPOCTBIX BEILECTB U COCAMHEHUM METAJUIOB - HICJIOYHBIX,
LIEJI0YHO3EMETIbHBIX.

XapaKTepUCTUKA IEPEXOIHBIX MIEMEHTOB — ME/IH, XKEJIe3a, ATFOMUHMS 110 UX ITOJIOKEHHUIO B
MEPHONYECKON cucTeMe XuMmuueckux 3nemMeHToB .M. MenaeneeBa 1 0COOCHHOCTSIM CTPOCHUS
UX aTOMOB.

Mertannsl B HpUpOAE: PyAbl YEPHBIX, IBETHBIX, APArolEHHBIX METAUIOB. XapaKTepHBIE
MeTaJuInYeckue, (U3NYEeCKUe M XUMHUYECKHE CBOICTBA, BHYTPEHHEE CTPOEHHE METaJUIOB.
[loHsATHE aKTUBHBIX U TACCUBHBIX METAJLIOB. 1101b3a 1 Bpel METaIOB JIJIs YEJIOBEKA.
DNEeKTPOXUMHUECKUN sl HanpshkeHU MetamnoB. Koppo3ust metainoB. MexaHusm Koppo3uu
MetauioB.  Knaccudukanus xoppozun  MeTtauioB.  CnocoObl  3allUTBl  OT  KOPPO3HUHU.
AHTUKOppO3UitHbIE TOKPbITHS. CILIaBbI.

Peakuun OBP ¢ yuactueM MeTaimioB U Ux coeiMHeHUH. Llenouku npeBpamieHui.
IIpakTnuyeckas padora Ne 2 «KadyecTBeHHbIE peakI[M1 HAa HOHbI METAJLIIOB)

HEMETAJLJIBI (13 yacoB)

Hewmeramnsl B npupope. Mcnonp30BaHrue NPUPOAHBIX PECYPCOB.

Crpoenune aromoB HemeraioB. CTpoeHuss MoyeKya HemeTaioB. du3nueckue CBOHCTBA
HeMmeTals10B. CoCTaB M CBOMCTBA IPOCTBIX BEILIECTB — HEMETAJLIOB.

Psi anexTpooTpuaTeIbHOCTH HEMETAIIIOB. XMMHYECKUE CBOMCTBA HEMETAILIOB.

[IpakTnueckass mIKana 3JIEKTPOOTPULATEIBHOCTH aTroMoB. HemeTtamnsl — OKHCIUTENH U
BOCCTAHOBUTEIH. B3aMOIeCTBUE C MPOCTBIMU U CIIOKHBIMU BEILIECTBAM.

OOmiass xapakTepucTHKa HeMmeTalsioB riaBHeIX mnoarpynn IV-VII rpynn B cBsi3u ¢ ux
IIOJIOKEHUEM B TNEPHOAUYECKOM CHUCTEME XUMHYecKux aeMeHtoB J[.M. MenneneeBa u
0COOEHHOCTSIMH CTPOCHMS UX aTOMOB.

XapakTepHble XUMHUYECKHE CBOMCTBA IIPOCTBIX BEIIECTB M COCIWHEHHM HEMETAUIOB -
raJIoreHoB, KUCI0po/a, Cephbl, a30Ta, Gpocdopa, yriaepoia, KpeMHHUSL.

Pemrenne 3a1annii Ha COCTABIIEHUE YPABHEHUN XUMUYECKUX PEAKIIUN.

IIpakTnyeckas padora Ne 3 «OkcnepruMeHTaIbHBIE 3a]a4l 110 PACIIO3HABAHUIO U TOJIYYEHUIO
BEILIECTB)

XUMMUS U 3TJOPOBBE (2 yaca)

CocraB U cpeacTBa COBPEMEHHBIX M CTAPUHHBIX CPEJICTB TUTHEHBI, POJIb XUMUYECKUX 3HAHUU B
IPaMOTHOM BBIOOPE 3THX CPECTB; MOJIE3HbIE COBETHI 110 YXOY 3a MOJIOCTHIO PTa.

OcHoOBHBIE COCTaBJISIONINE 340pOBOro oOpasa >xu3Hu. [IpaBuia noaaepxanus 310poBoro odpasa
XKU3HU. Ponb XMMHMUYECKHMX 3HAHMM IpHU aHAINW3€ B3aWMOACWUCTBHS OpraHM3Ma C BHEIIHEW
Cpeaou.

XUMMUS U DKOJIOT'US (4 uacoB)

OcHoBHbIE BUBI 3arpsi3HeHUN aTMocepbl U HUX HCTOYHHKHU.

Bopna. Bona B macmtabax rtaneTsl. O4MCTKa TUTHEBOM BOJIBI.

[TapaukoBeiii 3¢ dekt, riodambHOE MOTEIUIEHWE KiIMMaTa W HX BO3MOXKHBIE IOCIIEICTBHS.
O30HOBBIH CIIOH U €ro 3HaYeHHUEe JUIA KU3HHU Ha 3emiie. 3amuTa aTMochephl OT 3arpsi3HeHHUSI.
Hedtr n mHedTenpoaykTel. HedTh kak TOmIMBO. 3arps3HEHUs MHPOBBIX BOJOEMOB.

JInyHast OTBETCTBEHHOCTb KaXJI0TO YEJIOBEKA 32 0€30MaCHYI0 OKPYKAIOLIYIO CPEy.



VI TemaTuveckoe MJIaHUPOBaHUE

HUcnoab3oBanue
Koui- o0opynoBaHust LenTpa
Ne Tera 3ansTHst o €CTeCTBEHHOHAYYHOM U
n/n YACOB TEXHOJOTH4eCKOMH
HanpaBJIeHHOCTel
«Touka pocray»
l. BemecTBa 3

1. | HemHOoro w3 wucropum XuUMUU. XHUMHS BYepa, JleMOHCTPaIHOHHOE
CEroJIHs, 3aBTpa. 000pynoBaHue

2. | BemecTBo, (hpu3nueckue CBOWCTBA BEIIECTB.

Otianyre YUCTBIX BemecTB OT cMeceil. CriocoObl
pasaeneHus cMecen.

3. | IpakTuueckass padora Ne 1  «CrocoObr Ludposas nadopaTopus mo
paszeNeHus cMeceii». xumuu (6a30BbIA YPOBEHB),

KOMILIEKT MOCYABI
o0opymoBaHUs IS
YUEHUYECKUX OMBITOB ,
KOMIUICKT XUMHUYCCKUX
PEaKTHBOB
1. XuMHYeCKHe peaKiuu 4

4. | Ilpuznaku xumMuueckux peakuuii. Knaccnpukamms
XUMUYECKHUX PEAKIUN 1O Pa3TMIHBIM MPHU3HAKAM.

DIEKTPONIUTHYECKAs TUCCOLIAALINS.

5. | DIEKTPOIUTHI i HEAJICKTPOIUTHL. Peakiiuu HOHHOTO JIeMOHCTPAIHOHHOE
oOmeHa. OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIC 000pynoBaHue
peakuuu. OKUCIAUTENN U BOCCTAHOBUTEIH.

6. | JlabopaTopHas padora Ne 1 «Peakmus 3aMenieHUs [udposast 1abopaTopusi 1Mo
MeOu JKeJIE30M B pacTBOpEe MEOHOI0 KyIopoca, xumuH (6230BbIH ypPOBEHS),
BOJIOPO/JIa IMHKOM B PAacTBOPE COJITHOM KUCIIOTBD. KOMILJICKT ITOCYJbI 1

o0opynoBaHus AJis
YYEHUYECKHUX OIBITOB,
KOMINUICKT XUMHWYCCKUX
pEaKkTUBOB

7. | JlaGopaTtopnass padora Ne 2 «Peakumsi oOmeHa Hudposas naboparopusi 1o
MeXIy KapOOHATOM KaabLUs M COJNSHOM KHCIOTOM, xumun (6a30Bblil ypOBCHB),
XJIOpUIOM Oapus U CepHOU KHUCIOTON», «Peakuus KOMIUICKT IIOCY 1Bl K
paznoxxenus rugpokcua meau (I)». 000pyaOBaHHS IS

YYCHHUYECKHUX OIBITOB,
KOMIUICKT XUMHNYCCKUX
pEaKkTUBOB
Il. Meraabl. 9

8. | XapakTeprucTHKa META/UIOB TJIABHBIX TOJTPYIIT U UX
COCTMHEHHH.

9. | OOmras xapaKTepUCTHKA METAJUIOB TTABHBIX

noarpymm -l rpynm B ¢BsI31 ¢ BX TTOJIOKEHUEM B
HCpHO,Z[H‘-IGCKOfI CUCTEMC XUMHUYCCKUX DJICMCHTOB
JI.1. MenneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aTOMOB.




10.

XapakTepHble XMMUYECKUE CBOMCTBA MTPOCTBIX
BELIECTB U COCIUHEHUIN METAJIOB - HICJIOYHBIX,
LIEJIOYHO3EMENBHBIX

JleMOHCTpallMOHHOE
obopymoBaHue

11. | XapakrepucTruka nmepexoaHbIX 3JICMEHTOB — ME/IH,
KeJe3a, ATFOMHHHUSA 10 UX MOJIOKEHUIO B
MEePUOINYECKON CUCTEME XUMHUYECKUX 3JIEMEHTOB
J.W1. MenneneeBa 1 0COOEHHOCTSM CTPOEHUS UX
aTOMOB.

12. | Mertamuiel B Tmpupoje: pynbl YEPHBIX, LBETHBIX,
JparoleHHbIX METaJJIOB. XapakTepHble
MeTaJUInYecKue, (PU3NUECKUe U XUMHUECKUE
CBOMCTBA, BHyTPEHHEE CTPOCHUE METAJIJIOB.

13. | IlonsATHe aKTUBHBIX U MACCUBHBIX MeTa/lI0B. [lomb3a
Y BpEe METAJUIOB ISl YEJIOBEKA.

14. | DnekTpOXUMUYECKU sl HATPSHKCHUI METAILIOB. KoMruiekT KoyuieKIwmit u3
Koppo3zus merannoB. MexaHnusm KOppo3uu CIIHCKa
MeTauioB. Knaccudukanus Koppo3nu METaJlIoB.

CriocoOsl 3alUThL OT KOPPO3UU. AHTUKOPPO3UIMHEIE
NOKpbITHS. CIIaBBbI.

15. | Peakuun OBP ¢ ywactuemM MeTasioB M HX JleMOHCTpaOHHOE
coenunennil. llemoukn mpeBpamieHuit (mo oOpasily obopyoBaHue
org).

16. | pakTuueckas padora Ne 2 «KauecTBeHHbIC Lindposas nabopaTopus mo
PEAKIIMU Ha MOHBI METaJLIOB» XuMuH (6230BbIi yPOBCHB),

KOMILIEKT MOCYABI U
000pyIOBaHUS JIsI
YUYEHUYECKUX OMBITOB,
KOMINICKT XUMHWYCCKHX
PCaKTHBOB
IV.  Hemetanianl 13

17. | Hemeramnsl B mpupose. Vicronb30BaHue MPUPOIHBIX
peCypcCoB.

18. | CtpoeHmne aTOMOB HEMETAILIOB.

19. | Ctpoenust MoJieKy1 HEMETALIOB.

20. | ®dusnveckne CBOMCTBA HEMETAILIOB.

21. | CoctaB W CBOWCTBa TIPOCTHIX  BEHIECTB  —

HEMETaJJIOB.
22. | P aneKTpooTpUIIaTeIbHOCTH HEMETAIIIOB.
23. | XuMHYECKHE CBOICTBA HEMETAJLIOB. Iudposast 1abopaTopusi 1Mo
xumuH (0a30BBIH YPOBEHB),
KOMILIEKT TTOCYABI
000pyIOBaHUS JTsI
YUYEHUYECKUX OMBITOB,
KOMIIICKT
XUMUYCCKUX PCAKTUBOB

24. | IlpakTudeckass IIKaJia 3JIEKTPOOTPHUIIATEIHHOCTH
aTOMOB.

25. | HemeTasibl — OKUCIUTENN U BOCCTAHOBUTEIIH.

B3anmoaeiicTBre C NPOCTHIMHU U CIIOKHBIMHU
BEIIECTBAM.




26.

OOmiasi XapakTepuCTHKa HEMETaUIOB TJIABHBIX
noarpymm IV—VII rpynn B ¢BsI3u ¢ UX MOJOXXEHHEM
B MEPUOJIUYECKON CUCTEME XUMHUYECKUX 3JIE€MEHTOB
J.1A. MeHnneneeBa U OCOOCHHOCTSMH CTPOCHHS HX
aTOMOB.

217.

XapakTepHble XMMUYECKHE CBOMCTBA MPOCTBIX
BEIIECTB W COCJAMHEHUI HEMETAJUIOB - TaJIOTCHOB,
KHCIIOpOJa, cephl, a3ora, (ocdopa, yrieposa,
KPEMHUSL.

28.

Pemienne 3amaHuii Ha COCTaBJICHHE YpaBHEHUU
XUMHUYECKHUX PEaKIIA.

29.

IpakTnyeckas padora Ne 3 «DKcriepuMeHTaIbHbIE
3aJjauy 10 Paclo3HAaBAaHUIO U MOJIYYEHHUIO BEILIECTB

Iudposas madbopaTopus 1o
XUMUH (0a30BbIH YPOBEHB ),
KOMIUIEKT ITOCY/bI U
o0opymOBaHUS IS
YYEHUYECKUX OIBITOB,
KOMIUTIEKT XHMHYECKHX
PEaKTUBOB

V. Xumus 4 310pOBb€

30.

CoctaB M cpelncTBa COBPEMEHHBIX M CTApUHHBIX
CPEIACTB TUTMEHBI, pOJIb XMMHMUYECKHX 3HAHUI B
IPaMOTHOM BBIOOPE STUX CPEJCTB; IMOJIE3HBIE COBETHI
10 YXOJYy 3a IIOJIOCTBIO PTa.

31.

OCHOBHBIE COCTAaBJISIOIINE 3/J0POBOro 00pa3a
xu3HU. [IpaBuna nognepxxanus 310poBOro oopasa
KU3HU. POJIb XMMHUYECKUX 3HAHUN TP aHAJIN3€
B3aUMOJICMCTBUS OpPraHNu3Ma C BHEIIHEW CPEoM.

V1. XumMus v yKoJ10rus

32.

OcHoBHbIE BU/BI 3arpsi3HEHUN aTMocdepbl U HX
HCTOYHUKHU.

33.

Boma. Boma B wMacmrabax mina”ersl. OdyucTka
NUTHLEBOI BOJBI.

34.

[TapuukoBelli 3¢ dekT, rnodaabHOE MOTEMICHUE
KIIUMaTa ¥ WX BO3MOKHBIE TOCIeACTBUsA. O30HOBBIN
CJIOM M ero 3HauyeHue JuId )KU3HM Ha 3emJe. 3amra
aTMocdepsl OT 3arps3HEHUS.

35.

Hedts u nHedrenponyktsl. HedTh kak TOmmmao.
3arps3HEHUS MEPOBBIX BOJIOEMOB.

JInyHast OTBETCTBEHHOCTb KaXJI0T0 YEJIOBEKA 32
0€30MacHyI0 OKPY)KAIOIIYIO CPELy.

KoMIuiekT KoJuiekini us
CIIMCKa

ok
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