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|. IHosicHUTEJbLHAA 3AMNCKA

[Iporpamma «B XumMuu Bce MHTEPECHO» NETANM3UPYET COJEpKaHUE Kypca BHEYPOUHOMU
JeSITeIbHOCTH, JIaeT MOJPOOHOE pacIpeesieHue YacoB M MOCIIEI0BATEIbHOCTh N3YUCHHS TEM U
pazzenos.

JlanHas mporpaMma NnpeaHa3HauyeHa s ydJamuxcs 9 Kiacca, I03BOJISET pacUIupHUTh U
YIayOuTh y ydalluxcs MPaKkTUYeCKOe MPUMEHEHHE MOJNYyYEHHBIX TEOPETUYECKUX 3HAHHUM 110
XUMUHU.

ABTOpcKas mporpamMMa paccuntaHa Ha 35 yueOHbix uaca (1 wac B HeHEI0),
OpPHEHTHpPOBAaHA Ha YIIyOJIeHWE W pACHIMpPEHHE 3HAHWW, HAa Pa3BUTHE JIOOO3HATEIBHOCTU H
MHTEpeca K XMMHUHU, Ha COBEPIICHCTBOBAHUE YMEHHH ydaluxcsi 00paIiaTbes ¢ BEIIeCTBAMHU.

JlaHHBIA  KypC BHEYPOUHOW JAEATEIBbHOCTH NPEAYCMATPUBAET  SKOJIOTHYECKYIO
HaIMpPaBJIEHHOCTh XWMHUYECKOTO0 OOpa3oBaHMsl, MpPEAyCMaTpUBAeT O3HAKOMIICHHE YyYallUXCs C
XUMAYECKMMH AaCHEeKTaMH COBPEMEHHOM S3KOJOIMH M 3KOJOTMYECKHX Mpobiem (riobanbHoe
MOTEIUIEHUE KIMMAaTa, 030HOBBIE JIBIPbI, KUCIOTHBIE JOK/IU, 3arPsI3HEHNE OKPYKAIOLIEH Ccpelsl,
HCTOILEHUE NPUPOIHBIX PECYPCOB).

[leHHOCTHP mNpOrpaMMBbl 3aKJIOYAEeTCsl B TOM, YTO Yy4allMecs C IOMOUIbIO KEHC —
TEXHOJIOTUH MOIy4aT BO3MOXKHOCTh IIOCMOTPETh HA pa3jMuHbIe MPOOJIEMBI C MMO3ULUU YUEHBIX,
OILIYTUTh BECh CHEKTP TPeOOBaHUI K HAYYHOMY HCCIIEOBAHUIO.

AKTyaJIbHOCTh HIpPOrpaMMbl B TOM, 4YTO OHa CO3JAaeT YCJIOBUS JUIsl COLMAJIBHOIO,
KyIbTYPHOTO M TpO(ECCHOHAIBLHOTO CaMOONPENCNICHUs, TBOPYECKOH caMopeanu3aliu
JUYHOCTH peOEHKa, (QOpPMHPOBAHUS XUMHYECKOW TpPAMOTHOCTH. 3HAHUS ¥ YMEHUS,
HEOOXOIUMBIE JJIi OpraHU3allii HCCIIEI0BATEIbCKON JIeATENbHOCTH, B OyAyIIeM CTaHyT
OCHOBOI 11 OpraHM3allMd Hay4yHO-HUCCJIEI0BATENIbCKOW NEATENbHOCTH B By3aX, KOJUIEIKaXx,
TEXHUKYMax M T.[I.

Bce WHHOBaLlMOHHBIE TIEAArOTMYECKHE TEXHOJOTMM HM3HAYaIbHO CTPOATCS  HA
KOMIIETEHTHOCTHOM TOAXOAE€ M HaleleHbl B pe3yiaprare oOydeHHs Ha Oyayuiyro
npodeccuoHanbHyI0 JeATeNbHOCTh. JlaHHOE YTBEpXKICHHE M ONpeneNseT aKTyalbHOCTb
npumenenust «Keiic — merona» B mpaktuke obpazoBaHus. Keiic — TexHOIOrMM NpeaCTaBISIOT
co0oii Tpynny o0pa3oBaTeNbHBIX TEXHOJIOTUH, METOJJOB U MPUEMOB 00yUEHHsI, OCHOBAHHBIX Ha
pelIeHNN KOHKPETHBIX MpoOjeM, 3a1ad, MO3BOJSIOT B3aUMOJIEHCTBOBAaTh BCEM OOyYarolIumcs,
BKJIIOYAsl IIpenogaBaTels.

[Ipu pa3paboTke mporpaMMbl akIIEHT Jejalicsi Ha BOMPOCHI, KOTOpble B 0a30BOM Kypce
XUMHHM OCHOBHOW IIKOJIBI PACCMAaTPHUBAIOTCS HEAOCTATOYHO IIOJIHO WJIM HE pacCMaTpUBAIOTCSA
COBCEM. 3aJlauM U yNpa)xxHEHHs MOJOOPaHbI TaK, YTO 3aHATHS MO UX OCMBICICHUIO U PELICHUIO
MPOXOJAT JUOO0 MapajyiesIbHO C U3Y4aeMbIM Ha YpPOKax MaTepHUajioM, JTUOO KakK MOBTOPEHUE yiKe
IIOJIYYE€HHBIX 3HaHUU.

[IpakTHueckas 3HAUUMOCTH IPOrPaMMBl 3aKJIFOUAETCSI B TOM, YTO C IIOMOIIBIO KeHcC-
TEXHOJIOTUU YAAETCs aKTHBU3UPOBATh pa3INyYHbIe (PAKTOPBI: TEOPETHUECKHUE 3HAHUS IO TOMY
WIKM UHOMY KypCy, NMPaKTHYECKUH ONBIT O00y4aeMbIX, UX CIIOCOOHOCTh BBICKA3bIBaThb CBOH
MBICIIH, WJIeW, TMPEJIOKEHUS, YMEHUE BBICIYIIaTh AaJbTEPHATUBHYIO TOUYKY 3pEHUS, U
apryMEHTHPOBAHO BBICKA3aTh CBOIO.

C nomompio 3TOr0 MeToja oOOydamolide MOoJaydaT BO3MOXKHOCTh IPOSIBUTH U
YCOBEPIICHCTBOBATh AHAIUTHUECKUE U OLIEHOYHBbIE HABBIKM, HAy4yUThcid paboTaTh B KOMaHJE,
MIPUMEHSTh Ha MPAKTHKE TEOPETUUECKHUI MaTepHall.

HoBu3Ha naHHOW NporpaMMbl 3aKJIIOYAETCSl B BO3MOXKHOCTM HW3YYEHHs YdallUMHUCS
HOBBIX TE€M, HE paccMaTpUBaeMbIX MPOrpaMMON IMpeiMeTa, C TIOMOIIBI0 MPOOIEMHO-
CUTYaTHBHOTO OOyY€HHMs C HCMOJb30BAHUEM KEWCOB. DTO TMO3BOJISIET CTPOUTH OOyueHHE
ygammxcsi 9 KIIacCOB C yYETOM MAaKCHMAJbHOTO TPHOMIKEHHS TpeAMeTa XUMHH K
IIPAKTUYECKON CTOPOHE )KU3HHU.

Leap kypca: pacmmpenue u yriayOieHne 3HaHU 1o IpeaMeTy, CO3JaHie BOCTIUTHIBAIOLIEH
cpenbl, 00eCTIeunBarOIIeH aKTUBU3AIMIO0 HHTEIJICKTYAIbHBIX HHTEPECOB YYAIIUXCS B CBOOOTHOE
BpeMs, pa3BUTHE 370POBOM, TBOPUECKU PACTYIIEH JIMUHOCTH, MOJATOTOBIEHHON K



YKU3HENICSITCIIbBHOCTH B HOBBIX YCJIOBHSX, CHOCOOHOM Ha COIMAIBHO 3HAYMMYIO MPAKTHUECKYIO
NEeSATEIbHOCTD, PeaTU3alUI0 JOOPOBOIBLYECKUX UHUITUATHUB.

3agauum Kypca:
1. dopmupoBaHMe NO3UTUBHON CAMOOLIEHKH, CAMOYBaKEHHS.
2. ®opMupoBaHNEe KOMMYHHUKATHBHON KOMIETEHTHOCTH B COTPYIHUYECTBE:
— YMEHHE BECTH JUaJIoT, KOOPAUHUPOBATh CBOM JACUCTBUS C AEHCTBUSIMU IAPTHEPOB 110
COBMECTHOM JIEATCILHOCTH;
— CIIOCOOHOCTH 100POKENATENBHO U YYTKO OTHOCUTBCS K JIFOSIM, COIIEPEKUBATD;
— (hopMUpPOBaHHE COITUATIFHO a/IEKBATHBIX CIIOCOOOB ITOBEICHUSI.
3. @opMHpOBaHUE CIIOCOOHOCTH K OpPraHU3aIMHU IEATSILHOCTH U YIIPABICHHIO €10:
— BOCIIUTaHME LIE€JIEYCTPEMIIEHHOCTH U HACTOMYUBOCTH;
— (opMHUpOBaHKE HABBIKOB OpraHU3aIMK padOYero MpoCTPaHCTBA U PAIlHOHAIEHOTO
UCIOJIb30BaHUS pabOYero BpeMEHH;
— (opMHUPOBAHHE YMEHHS CAMOCTOSTEIHHO U COBMECTHO TUIAHUPOBATH JAESATEIBHOCTD U
COTPYAHUYECTBO; — (POPMUPOBAHUE YMEHHUS CAMOCTOATEIHO U COBMECTHO IIPUHUMATD
pelIeHus.
4. ®opMHUpOBaHUE YMEHHUS PELIaTh TBOPUECKUE 3a/IaUH.
5. @opmupoBaHue yMeHus padorars ¢ nHpopmanuen (coop, cucreMaTu3alus, XpaHeHue,
UCIOJIb30BaHUE).

Il. [Inanupyemble pe3yJibTaThbl OCBOCHHS COAePKAHUS Kypca

JIMYHOCTHBIMYU Pe3yJIbTATAMM SBIISFOTCS:
- 8 YeHHOCMHO-OPUEHMAYUOHHOU chepe. TyBCTBO TOPJIOCTH 332 POCCHICKYIO HAayKy, OTHOIICHHE
K TPYZy, UEJIeYCTPEMIICHHOCTh, CAMOKOHTPOJIb M CAMOOIICHKA;
- 8 mpy0osoll cghepe: TOTOBHOCTh K OCO3HAHHOMY BhIOOpY AalibHElIIIel 00pa3oBaTenbHOM
TPaeKTOPUH;
- 6 NO3HABAMENbHOU chepe: MOTUBAIMS YUYCHUS, YMEHHE YIPABIATH CBOCH MO3HABATEIHHOM
JeSITENIbHOCTH.

IIpenmMeTHBIMHU pe3yJIbTATAMU OCBOCHHUS ITPOTPAMMBI SBIISIOTCS:
- 8 NO3HABAMENLHOU chepe:
OTHCHIBAThH IEMOHCTPAIIMOHHBIE U CAMOCTOATEIHHO MPOBEICHHBIE XUMUYECKUE SKCTIEPUMEHTHI;
KJIACCU(UITUPOBATH U3YUCHHBIC OOBEKTHI U SIBIICHUS;
JaBaTh ONPEEICHUS U3YYCHHBIX TOHSITHIA;
OIHMCHIBATH M PA3INYaTh U3YUCHHBIC BEIISCTBA, IPUMEHSIEMBIC B TOBCEHEBHON KHU3HU;
CTPYKTYpUPOBATh U3y4EHHBIA MaTepHall U XUMUYECKYIO HH(OPMAILIHIO, TTONYUSHHYIO U3 IPYTHX
HCTOYHUKOB;
JIeaTh BBIBOJIBI M YMO3AKITIOUEHUS U3 HAOIIOICHUH;
0e30macHO 00paIaTbCsi BEMIECTBAMH.
- 8 mpy0osoli cghepe:
TUIAHUPOBATh M OCYIIECTBIIATH CAMOCTOSATEILHYIO PabOTy MO MOBTOPCHHIO U OCBOCHHIO
TEOPETUYECKOM YACTH,
TUTAHUPOBATH W MTPOBOIMTH XUMHUYECKHIA SKCIIEPUMEHT; UCITOJIb30BaTh BENMIECTBA B COOTBETCTBUN
C UX TpeHa3HAYCHUEM U CBOWCTBaAMHU.
- 8 YEHHOCMHO - OPUEHMAYUOHHOU chepe:
AHanu3upoBaTh U OIEHUBATH MOCIEICTBUS IS OKpYyKaroIen CpeIIb OBITOBOM u
MTPOU3BOJICTBEHHON JEATEILHOCTH YeJIOBEKa.
- 8 chepe be30nacHOCmU HCUZHEOeAMeNbHOCIIL:
OKa3bIBaTh MEPBYIO ITOMOIIb PU OTPABJICHUSX, 0KOTAaX W JAPYTUX TpaBMaXx, CBS3aHHBIX C
BelIeCTBaMH U JaOOPaTOPHBIM 000PYIOBAaHHEM.

MeTanpeaMeTHbIMHU pe3yabTaTAMM SIBJISIOTCS:



- YMEHHE OTIPEICIIATh CPEJICTBA, TCHEPUPOBATH UJICH, HEOOXOIUMBIC JJIS UX PeaTU3aIINN;
- BIIQJICHHE YHUBEPCAJIbHBIMH €CTECTBCHHO-HAYYHBIMH CIIOCOOaMHU JICATEIIHHOCTH: M3MEpPEHUE,
Ha0II0IeHNE, SKCIIEPUMEHT, YIeOHOE HCCIIeIOBAHUE;
- YMEHHE OMpPEIEeNITh IENH U 33aJla4d JCITeIbHOCTH, BEIOMPATh CPEJICTBA PEATU3AINH TSN U
MIPUMEHSITh UX HA MIPAKTUKE;
- ACIIOJIb30BATh PA3JIMYHbIC UICTOYHHUKH JIJIS MTOTYYCHHS] XUMUYECKOM HH(POpMAIUH.

OcBoeHHE TPOTpaMMBbl BHEYPOUHOU JEATEIEHOCTH 00YYaIOIIUMUCS TIO3BOJIUT MOJIYIUTh
CIIEIYIOIINE PE3yIbTaThI:

B cpepe pazeumusa nuunocmubix yHueepcanbHuix yueOHblX 0eiicmeuii 6 pamKax:
Koznumusnozo komnonenma 6y0ym cgpopmuposamvi:

- JKOJIOTMYECKOE CO3HAaHUE, IPU3HAHUE BBICOKOW IIEHHOCTH KHU3HHM BO BCEX €€ NPOSBICHUSIX;
IIpaBWJI IOBE/ICHUS B YPE3BbIYAHBIX CUTYaLUX;

- OCHOBBI COIIMAIbHO-KPUTUYECKOTO MBIIIICHHSI, OPUEHTALINS B OCOOCHHOCTSAX COLMAIBHBIX
OTHOIIIEHUH U B3aUMOIEHCTBUN.

JlesmenvrocmHnoeo komnonenma 6y0ym cghopmuposanbvl.

- YMEHHUE BECTU JUAJIOT Ha OCHOBE PaBHOIPABHBIX OTHOIIEHUN U B3AaUMHOI'O YBAXKEHUS U
HIPUHATHS,

- YCTOWYMBBHIM TO3HABaTENbHBIH WHTEPEC W CTAHOBJICHHE CMBICIOOOpasyromen (GyHKIH
[I03HABATEJILHOIO MOTHUBA;

- FOTOBHOCTb BbIOOpA MPO(PUIBLHOT0 00pa30BaHusl.

Llennocmmnozo u oMOYUOHANILHO2O KOMNOHEHMO8 6y0em chopmuposana:

- MOTPEOHOCTh B CAMOBBIPAKEHUH U CaMOpEeaIn3alii, COUAIIbHOM MPU3HAHUU.
OOyuaronuiicss HOIYYUT BO3MOXKHOCTD [T (POPMUPOBAHMS:

- TOTOBHOCTH K CaMOOOPa30BaHHIO U CaMOBOCIHTAHUIO;

- BBIPAKEHHOW yCTONYMBON yuyeOHO-TI03HABATEIbHOM MOTUBALIMU U MHTEpECa K YUEHHUIO.

B cehepe pazeumun pezynamuenvix yHugepcanbHulX yueOHbIX 0elicmeuii 00yuaouuica
Hayuumca:

- CaMOCTOSTEJIbHO aHAJIM3UPOBATh YCIOBUS JAOCTHKEHHUS L€ HAa OCHOBE y4eTa BBIICIEHHBIX
YUUTEJIEM OPUEHTUPOB JCHCTBUS B HOBOM y4eOHOM MaTepHae;

- 1eJIeN0JIaraHyIo, BKJIK0Yasl IOCTAHOBKY HOBBIX 1ieJIeH, TpeoOpa3oBaHue MPAKTUYECKON 3a1a4n
B [TI03HABATEJIbHYIO;

- INIAHUPOBATh IIyTU JOCTUKECHHUS LIEIIEH.

LHonyuums 603MOICHOCMb HAYYUMBCA

- PU IJIAHUPOBAHUU JOCTHIKEHHUS LIEJIEH CaMOCTOATENIBHO U aJICKBATHO YYUTHIBATH YCIOBUS U
CPEICTBA UX JOCTHIKCHHS;

- CAaMOCTOSITEJIbHO CTAaBUTh HOBbIE yueOHBIE 1IeJIN U 3a/1a4H.

B cgpepe pazsumusn noznasamenvuvlx yHu6epcaibHbiX y4eOHbIX 0elicmeuil 00yuarouuica
Hayuumca:

- IPOBOJUTH HAOJIO/IEHUS U SKCTIEPUMEHT 1101 PYKOBOJICTBOM YUMTEJIS;

- OCHOBaM pealli3alyu IPOEKTHO-UCCIIEN0BATEIbCKON NeATEIbHOCTH;

- OCYIIECTBIISATh PaCIIUPEHHBIA MOMCK UHGOPMAIIUH C UCIIOJIb30BAHUEM PECYpCOB OMOIMOTEK U
HMHTEpHETA.

Lonyuum 603MOHCHOCMb HAYYUMBCA:

- CaMOCTOSITEJILHO MPOBOINUTH MCCIIEIOBAHNS HA OCHOBE IPUMEHEHHUSI METO/I0B HAOIIOICHUS U
JKCIIEPUMEHTA;

- CTaBUTh NPOOIEMY, apryMEHTHPOBATD €€ aKTyaIbHOCTb;

- OpPraHU30BaTh MCCIEA0BAHUE C LENbI0 IIPOBEPKU TUIIOTE3BL;

- BBIJIBUI'aTh T'MIIOTE3BI O CBA3X U 3aKOHOMEPHOCTSX IIPOLIECCOB;

- JIeJaTh YMO3AKIOYEHUS U BBIBOJIBI HA OCHOBE apryMEHTAIUN.

B cghepe pazeumus KoMMyHUKAmMueHbIX YHUBEPCATLHBIX YUEOHBIX OCUICHEUIL 00YUAIOWUTICA
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Hayuumcs:

- aJICKBAaTHO HCIIOJIb30BaTh PEYEBBIC CPENCTBA [JI PEIICHUS PA3TUYHBIX KOMMYHUKATHUBHBIX
3a7a4; BJAJETh YCTHOW U MMCbMEHHOU PEYbIO;

- AJICKBaTHO MCIOJIb30BaTh PeUb JUJIS INIAHUPOBAHUS U PETYIISILIUU CBOEH AEATEIbHOCTH;

- OPraHU30BBIBATH U MJIAHUPOBATH YU€OHOE COTPYIHUUYECTBO C YUUTEIIEM U CBEPCTHUKAMU;

- CTPOUTHh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHHUE;

- UHTErpUpPOBATHCS B IPYIIY CBEPCTHUKOB U CTPOUTH MPOJYKTHUBHOE B3aUMOJEHCTBUE CO
CBEPCTHUKAMU U B3POCJIBIMH.

Tonyuums 603MONCHOCb HAYUUMBCAL:

- OKa3bIBaTh MOJACPKKY U COJICUCTBUE TE€M, OT KOTO 3aBUCUT JOCTHUKEHUE ILIEJIM B COBMECTHOM
JIeSITEIbHOCTH;

- OpaTh Ha ce0s MHUIIMATHBY B OpPTraHU3aI[ii COBMECTHOTO JICHCTBUSI.

111 ®opmbl 1 BHABI y4eOHOM AeATEJIbHOCTH

B mnmponecce 3aHATHI BCAYIIMMU MCTOAAaMU U ITPUCMAaMU OpraHru3aluu JCATCIbHOCTH yHallluXCA
SBJISIOTCSL:

— METO/JI CIIyXOBOI'O BOCIIPUSATHUS U CIIOBECHOU Nepeiauu HHpopMaluy;

IIPUEMBL: PACCKa3, JIEKLHUs, TUCKyccus, Oecella, BHICTYILICHUE;

— METOJl CTUMYJIUPOBaHMsI U MOTHBALIUH;

IMPHUEMBI: CO3AAHUC CUTYallH YCIICXa, MTOOIIPCHUE, BLIITOJIHCHUC TBOPUCCKUX SaI[aHI/If/'I, CO31aHueC
IpoOJEMHON CUTyalluu, IPOTHO3UPOBaHUE OyAyIIeH NesATebHOCTH, KOPPEKTHOE MPeIbsBIECHUE
TpeOOBaHUH, 3aMHTEPECOBAHHOCTD PE3yJIbTaTaMu PadOTHI;

— METOJl lepeiauu HH(POPMAIMU C TIOMOIIBIO IPAKTUYECKOH 1A TEIbHOCTH;

MMPUEMBI: COCTABJICHHUC IJIaHa, TC3MCOB BI)ICTYHJIGHI/II;'I, PEAAKTUPOBAHUEC, OUCHHUBAHUC
BBICTYIIJICHUH, COCTABJICHHE CXEM M TaOJIuLI;

— METOJ KOHTPOJIA;

IIPUEMBIL: aHAJIU3 BBICTYIUJICHUH, HAOII0JCHNS, CAMOOLICHKA, OLICHKA I'PYIIIbL, TECTHI,
BBICTYIIJICHUSA Ha 3aHATUAX, 3alllMTA ITPOCKTA.

®opMblI OpraHu3annu 00y4eHHs:
— I'PYIIIOBEIE;

— UHAUBHUyaJIbHBIE;

— (hpoHTATIBHBIE.

IV ®opmbl KOHTPOJISI Pe3yJIbTATOB 0CBOCHHS NMPOrPpaMMbl

@OpMBI KOHTPOJIA:
® TEeKyLIU KOHTPOJb (OLEHKA aKTUBHOCTH MPU 00CYKIACHUU MPOOJIEMHBIX BOIIPOCOB,
pe3yJbTaTOB BHIMOJIHEHUS TOMAITHUX 3aaHuM);
® TEMaTUYECKHIl KOHTPOJIb (OLIEHKA PE3YJIbTaTOB TEMAaTUYECKOTO TECTUPOBAHUSA);
® HTOTOBBII KOHTPOJIb (OIIEHKA PE3yJIbTaTOB BBIMOJIHEHUS pa3nuyHbIX BapuanToB KMoB)

V Coaep:xkanns Kypca BHEYPOYHOM A€ TeIbHOCTH

BEHIECTBA (3 uaca)

HemHuoro n3 ucropun xumun. XuMus Buepa, CErOAHs, 3aBTpa.
BemectBo, pu3ndeckne CBOWCTBA BEILIECTB.

OTnu4re YUCTHIX BEIECTB OT cMeceil. CriocoOBI pa3ieNieHus CMeceH.
IIpakTnuyeckas padora Ne 1 «CriocoObl pa3zeneHus cmeceit».

XUMHUYECKHUE PEAKIINU (4 yaca)



[Ipusnakn xumMuueckux peaknuii. Krnaccupukammss XUMHYECKMX pPEaKIHA IO Pa3IMdHbIM
MpU3HAKaM. OJEKTPOJIUTHUYECKas TUCCOLMALUA. OJEKTPOJIUTHl W HEAIEKTPONIUTHL. Peakimn
HOHHOTO  oOMeHa.  OKHUCIUTENbHO-BOCCTAHOBHTENbHBIC  peakiuu.  OKucIuTenn
BOCCTaHOBHUTEIIH.

JlabopaTopHasi padora Ne 1 «Peaknus 3amernieHuss MEAW >KEJIE30M B PAacTBOPE MEIHOTO
KyIopoca, BOJI0pOJia IIMHKOM B PacTBOPE COJISTHOM KUCIOTBI».

JlabopaTopuasi padora Ne 2 «Peakuus oOMeHa MeXAy KapOOHATOM KallbLUs W COJISTHOM
KHCIIOTOM, XJIOPUAOM Oapusi U CEpPHON KUCIOTOM», «Peakius pas3iiokeHus THAPOKCUAA MEIU
(ID».

METAJLJIBI (9 uacos)

XapakTeprucTUKa METAJJIOB IJIaBHBIX MMOArPYII U UX COCIUHEHUM

OO6m1ast xapakTepUCTHKAa METAILIOB TaBHBIX moarpymnm I-I1I rpymm B ¢Bs3H ¢ UX MOJOKEHHEM B
MEPUOINYECKOI cucTteMe XuMHUYeckux >nemMenToB J[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHUS
UX aTOMOB.

XapakTepHble XUMHYECKUE CBOMCTBA IPOCTHIX BEIIECTB U COEUHEHNUN METAJUIOB - IIEIOYHBIX,
IEJTOYHO3EMEIIbHBIX.

XapakTepucTrKa NepexXoIHbIX JIEMEHTOB — ME/IM, JKE€J€3a, ATFOMUHHUS 110 UX MOJ0KEHHIO B
MEPHOINIECKON CUCTeMe XUMHIUecKux 3eMeHToB .M. MenneneeBa 1 0COOCHHOCTSIM CTPOCHUS
UX aTOMOB.

Meramiel B mpupone: pyabl YEPHBIX, [BETHBIX, APArollCHHBIX METAJJIOB. XapaKTepHbIE
MeTalIn4eckre, (u3nyeckue M XUMUYECKHE CBOWCTBA, BHYTPEHHEE CTPOCHHE METaJIOB.
[lonsiTHE aKTUBHBIX U TACCUBHBIX METAIUIOB. [losb3a 1 Bpel METaIOB JIJIs YeTIOBEKA.
DNEeKTPOXUMHUYECKUN psii HanpskeHud metaiioB. Koppo3ust MeramioB. MexaHu3M KOppo3uu
MetaioB. Knaccudukamus kopposum MeTauioB.  CrocoObl  3alIMTEl  OT  KOPPO3HWH.
AHTUKOppO3UiiHbIC MOKPBITHUS. CILJIaBBI.

Peakunu OBP ¢ ywyactueM mertamnoB u ux coenuHeHuil. Llemouku npespaieHuii (mo odpasuy
oro).

IIpakTnueckas padora Ne 2 «KauecTBeHHbIE peaKkIlMy HAa HOHBI METAIIIOB)»

HEMETAJLJIbI (13 yacoB)

Hewmeramnsl B npupope. Mcronp30BaHrue NPUPOAHBIX PECYPCOB.

Crpoenue aromoB HemeraioB. CTpoeHus MoyeKyal HemeTaioB. dusnueckue CBOHCTBA
HeMmeTals1oB. CoCTaB M CBOMCTBA MPOCTHIX BEIIECTB — HEMETAJLIOB.

Psn snexTpooTpuiaTeIbHOCTH HEMETANIOB. XUMHUYECKHE CBOMCTBA HEMETAJLIOB.

[IpakTuueckass mIKana AJIEKTPOOTPULATEILHOCTH aToMoB. Hewmerannsl — OKHCIUTENH U
BOCCTaHOBUTENH. B3auMoeficTBIE ¢ TPOCTHIMU U CIIOKHBIMU BEIIECTBAM.

OOmast xapakTepucTHKa HeMmeTalsioB mMIaBHeIX noiarpynn [V-VII rpynn B cBi3u ¢ wux
IIOJIOKEHUEM B TEPHOAUYECKOM CHUCTEME XUMHYecKux aeMeHtoB J[.M. MenneneeBa u
0COOEHHOCTSIMH CTPOCHMS UX aTOMOB.

XapakTepHble XUMHUYECKHE CBOMCTBA IIPOCTBIX BEIIECTB M COCIAWHEHHM HEMETALUIOB -
raJIoreHoB, KUCII0po/a, Cephbl, a30Ta, Gpocdopa, yriaepoia, KpeMHHUSL.

Pemrenne 3a1annii Ha COCTAaBIIEHNE YPAaBHEHNUN XUMUYECKUX PEAKIUN.

IIpakTnyeckas padora Ne 3 «OkcnepuMeHTaIbHbIE 3aJ]a4l 110 PACIIO3HABAHUIO U MOJTYUYEHUIO
BEIIIECTB»

XUMUS U 3IOPOBBE (2 yaca)

CocTaB n Cp€acTBa COBPEMECHHBIX U CTAPUHHBIX CPCJACTB IT'MT'UCHBI, POJIb XUMHYCCKUX 3HaHUU B
IPaMOTHOM BBIOOpE ITHX CPEICTB; MOJE3HBIE COBETHI MO YXOAY 3a MOJOCTHIO pTa.

OcHOBHBIE COCTaBJISIONINE 340pOBOro oOpasa >xu3Hu. [IpaBuia noaaepxanus 310poBoro odpasa
KU3HU. Ponb XMMHUYECKMX 3HAHMM TMpU aHAIM3€ B3aMMOJCHCTBUA OpraHuM3Ma C BHEIIHEH
cpeaou.

XUMMUS U DKOJIOT'US (4 uacoB)



OcHoBHbIE BUIBI 3aTPA3HEHHUM aTMOC(Epbl U UX UCTOUHUKH.

Bona. Bona B macmradax miagersl. OYNCTKA TATHEBOM BOJIBI.
[TapuukoBsiii 3¢ deKT, raodanbHOe MOTEIVICHHE KIMMAaTa U WX BO3MOJKHBIE MOCIIEICTBHS.
O30HOBBIH CIION W €r0 3HaYEHUE JJIs KU3HU Ha 3eMiie. 3anmTa aTMocepsl OT 3arps3HEHUS.
Hed1s 1 HepTenpoaykTel. HedTh Kak TOmmmBo. 3arpsi3HEHUsI MUPOBBIX BOAOEMOB.
JInyHas OTBETCTBEHHOCTh KaXKJIOTO YeJIOBEKa 3a 0€30MMacCHYI0 OKPYKAIOIIYIO CPEy.

VI TemaTuyeckoe MJIaHUPOBaHUE

HUcnosb3oBanue
Kou- o0opyaOBaHMS LEHTPA
Ne TeMa 3aHsTHsI o €CTEeCTBEHHOHAYYHOM 1
n/n 4ACOB TEXHOJIO0THYeCKOM
HaNpaBJIeHHOCTeH
«Touka pocra»
. BemecrBa 3

1. | HemHoro wu3 wuctopuu XuMUU. XHUMHS BUEpa, JleMOHCTpaIOHHOE
CEero/IHs, 3aBTpa. 00opyaoBaHue

2. | BemectBo, ¢pusnyeckue cBOWCTBA BEIIECTB.

OTivuue 4ucThIX BemecTB oT cMmeceld. CrocoObl
pasaeneHus cMeceil.

3. | IpakTnyeckass padora Ne 1  «CrocoObl Ludposast 1abopaTopus 1Mo
pasjenacHus cMeceiiy. xumun (0a30BBIH YPOBEHB),

KOMILJIEKT MTOCYIbI U
o0opynoBaHus AJis
YUEHHYECKUX OIBITOB
(buzmka, xumusi,
OMOJIOTHS ), KOMIUIEKT
XUMHUYCCKUX PCAKTHBOB
1. XuMHn4YecKue peakuuu 4

4. | llpu3Haku xumuueckux peaknuil. Knaccuduxarms
XUMHUYECKHUX PEaKIUN MO pa3TUYHbIM NMPU3HAKAM.

DNEeKTPOTUTHYECKAST TUCCOIHAIIS.

5. | DNEKTPOAUTHI U HEANIEKTPOIUTHL. Peakiuyu HoHHOTrO JleMOHCTpaIOHHOE
obmeHa. OKUCITUTENbHO-BOCCTAHOBUTENILHBIE 00opynoBanHue
peakimn. OKUCITUTENTN U BOCCTAHOBUTEIIH.

6. | JlabopaTopHas padora Ne 1 «Peakmusi 3aMenieHus Ludposas saboparopusi mo
MEM JKENE30M B PACTBOPE MEIHOIO KYIOpPOCa, XumuH (6a30BbIi YPOBEHE),
BOJIOPO/JIa IMHKOM B PAacCTBOPE COJITHOM KHCIIOTBD. KOMIUICKT IIOCYAbI U

000pyI0BaHUS JIsI
YUEHHUYECKUX OINBITOB
(puzuka, xumusl,
OMOJIOTHS ), KOMILIEKT
XUMHUYCCKUX PCAKTHBOB

7. | JlaboparopHasi padora Ne 2 «Peakmus oOmeHa Ludposas nadbopaTopus mo
MeKly KapOOHATOM KallbLUs M COJSHOM KHCIIOTOM, xumun (6a30BbIil yPOBCHB),
XJIOpUIOM Oapus U CepHOU KHUCIOTON», «Peakuus KOMIUICKT IIOCY /1Bl K
paznoxxenus rugpokcua meau (I)». 000pyaOBaHHS IS

YUEHUYECKUX OITBITOB
(puzuka, xumusl,
OHMOJIOTHS ), KOMILIEKT
XUMHUYCCKUX PCAKTHBOB
I1l. Meramibl 9




XapakTeprucTHKa METaJUIOB TJIABHBIX MOATPYII U UX
COCTUHEHUM.

OO01mas xapakTepuCcTHKa METaNIOB TJIaBHBIX
noarpymi [-III rpynmn B ¢Bsi3U ¢ UX MOJIOKEHUEM B
MEPUOINYECKON CUCTEME XUMUYECKUX JIEMEHTOB
JI.1. MenneneeBa 1 0COOEHHOCTH CTPOSHUS UX
aTOMOB.

10.

XapakTepHble XUMUYECKHUE CBOMCTBA ITPOCTHIX
BEILIECTB U COCIMHEHUN METAJJIOB - HIEJIOYHBIX,
LIEJI0YHO3EMEIBHBIX

JleMOHCTpaloHHOE
o0opynoBaHue

11.

XapakTepucTuka NepexoHbIX JJIEMEHTOB — ME/IH,
)KeJie3a, aIIOMUHHS 110 UX IOJIOKEHHUIO B
MEPUOINYECKON CUCTEME XUMUYECKUX JIEMEHTOB
JI.1. MenneneeBa 1 0COOCHHOCTSIM CTPOCHHSI X
aTOMOB.

12.

Meramuisl B OpupoAe: pyAbl YEPHBIX, LBETHBIX,
JparoleHHbIX METaJIJIOB. XapakTepHble
MeTaJlIn4eckue, Gu3nuecKue U XUMHYECKHe
CBOMCTBA, BHYTPEHHEE CTPOECHUE METAJIJIOB.

13.

IlonsTHE aKTUBHBIX M IIACCUBHBIX MeTaJLI0B. I1oab3a
" BpCJ MCTAJJIOB JJIA1 YCJIOBCKA.

14.

DNEeKTPOXUMHUYECKUI Pl HAPSHKEHU METAIIIOB.
Kopposus metannos. MexaHu3m KOppo3UH
MeTauioB. Knaccudukanus Koppo3un MEeTaioB.
CriocoOsl 3a1UTH OT KOPPO3UH. AHTUKOPPO3UITHBIE
NOKpbITHs. CrlaBsl.

KoMmiekT kommekiuii u3
CIIMCKa

15.

Peakuuu OBP ¢ ywactuem MeTauioB M HX
coeauHenuil. llenouku npeBpamieHuil (o obpasiy
or9).

JeMoHCTpaunoHHOE
o0opymoBaHue

16.

IIpakTuyeckas padora Ne 2 «KauecTBeHHbIE
peakly Ha MOHBI METAJIIOB)

Hudposas naboparopus mo
XUMUH (0a30BbIH YPOBEHB ),
KOMIUIEKT MTOCY/IbI U
o0opynoBaHus AJis
YYEHUYECKUX OMBITOB
(puzuka, xumus,
OMOJIOTHS ), KOMILIEKT
XUMHYECKUX PEAKTHBOB

V. Hemerananbl
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17.

Hemeramnsl B mpupoje. Mcnonb3oBaHHe MPUPOIHBIX
pecypcos.

18.

CTpOGHI/Ie daTOMOB HCMCTAJIJIOB.

19.

CTpOGHI/ISI MOJICKYJI HEMCTAJLJIOB.

20.

duznyeckre cBONCTBA HEMETAIOB.

21.

CoctaB ® cBOWCTBA NIPOCTBIX  BEIIECTB  —

HEMCTAJIJIOB.

22.

Psij aneKTpooTpUIIATENIBHOCTH HEMETAILIOB.

23.

XUMHUYECKHE CBOMCTBA HEMETAJIOB.

Hudposas naboparopusi 1o
XUMUH (0a30BbIH YPOBEHB ),
KOMIUIEKT MTOCY/IbI U
o0opynoBaHUS ISt
YYEHUYECKUX OMBITOB
(puzuka, xumusl,
OHMOJIOTHS ), KOMILIEKT
XUMHYECKUX PEAKTUBOB

8




24.

[IpakTuueckass 1IKajna 3JIEKTPOOTPULATENLHOCTH
aTOMOB.

25.

HemeTanisl — OKHCIUTEIN U BOCCTAaHOBUTEIH.
BSaHMOHCﬁCTBHe C IMMPOCTBIMHU U CIIOKHBIMU
BCIICCTBAM.

26.

OOmiast  XapakTepuCTHKa HEMETaNIOB  IJIABHBIX
noarpynn IV—VII rpynn B CBSA3M € UX MOJOKEHUEM
B MEPUOAMUYECKON CHCTEME XUMHUYECKUX 3JIEMEHTOB
J.M1. MenaeneeBa U O0COOEHHOCTSAMM CTPOEHHS UX
aTOMOB.

27.

XapakTepHble XUMHUYECKHE CBONCTBAa MPOCTHIX
BEUIECTB M COEJUHEHUI HEMETaIOB - T'aJIOTEHOB,
KHCIIOpoJia, cephl, a3ora, (ocdopa, yriepona,
KPEMHHSI.

28.

Pemienne 3amaHuii Ha COCTaBJICHHE YpaBHEHUU
XMMHYECKUX PEAKIIUH.

29.

IIpakTnueckas padora Ne 3 «DkcriepuMeHTaIbHbBIE
3aJ1a4yM 110 paCIO3HABAHUIO U MOJIYYEHHUIO BELLIECTBY

Hudposas nabopatopus mo
XUMUU (0a30BbIH YPOBEHB ),
KOMIUIEKT TTOCY/IbI U
o0opynoBaHus AJis
YYEHUYECKHUX OIBITOB
(buzuka, xumusi,
OMOJIOTHS ), KOMILIEKT
XUMHUYECKHX PEaKTHBOB

V. Xumus 4 310pOBb€

30.

CoctaB M cpelncTBa COBPEMEHHBIX M CTapUHHBIX
CPEICTB TUIHEHBbI, pOJIb XUMHUYECKMX 3HAHUM B
IPaMOTHOM BBIOOPE 3THX CPEACTB; MOJIE3HBIE COBETHI
110 YXOJy 3a IOJIOCTBIO pTa.

31.

OCHOBHBIE COCTaBIIAIOLINE 310POBOro 00pasa
xu3HU. [IpaBuna nognepxxanus 310poBOro oopasa
KU3HU. POJIb XMMHUYECKUX 3HAHUN TP aHAJIN3€
B3aUMOJICMCTBUS OpPraHnU3Ma C BHEIIHEW CPEOM.

V1. XumMus v yKoJ10rus

32.

OcHOBHbBIE BBl 3arpsi3HEHUH aTMocdepsl M HX
UCTOYHHUKH.

33.

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

34.

[TapaukoBelli 3 dexT, r100anbHOE MNOTEMJICHHE
KJIMMaTa U BUX BO3MOXHBIC TOCieACTBUS. O30HOBBIM
CJIOM M €ro 3Ha4YeHHE JJII JKM3HU Ha 3emiie. 3ammra
aTMoc(epsl OT 3arpsI3HEHUS.

35.

Hedts n nHedrenponyktel. HedTh kak TOmmmao.
3arps3HEHUs MEPOBBIX BOJIOEMOB.

JInyHast OTBETCTBEHHOCTh KaX/I0TO YeJIOBEKa 3a
0€30MacHyI0 OKPY)KAIOIIYIO CPELy.

KoMIuiekT KoJuiekini us
CIIMCKa
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