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BHEYPOUYHOM IeSITeJIbHOCTH 10 XUMMH ISl 9 KJ1accoB
€ HCMO0JIb30BaHMEM 000pPYy10BaHUsA LeHTpa oOpa3oBanus «Touka pocray

|. IlosicHUTeILHAS 3aIIMCKA

[Tporpamma «B X¥MMHH BCE MHTEPECHO» JETATM3UPYET COJEP)KaHHE Kypca BHEYPOUHOU
JeSITeIbHOCTH, AAeT MOAPOOHOE paclpeieleHue YacoB U MOCIIeA0BAaTeIbHOCTh U3YUEHHs TEM U
pa3zenos.

JlaHHas mporpamma npejHa3HadeHa Julsl ydammxcs 9 kiacca, Mo3BOJI€T PacUIMpUTh U
YOIYOUTh y y4aluxcs MPaKTHUYeCKOe NMPUMEHEHHUE IOJIyYEeHHBIX TEOPETHUYECKMX 3HAHHWHA IO
XUMHUH.

ABTopckasi mporpaMMa  paccuuTaHa Ha 34 yueOHbIX yaca (1 uac B Hezemo),
OpPUEHTHPOBAaHA Ha YIIyOJIeHWEe M pacHIMpeHHe 3HAHWM, Ha pa3BUTHE JIIOOO3HATEIBHOCTU U
MHTEpeca K XMMHUH, Ha COBEPIICHCTBOBAHNE YMEHUH YJalIUXCsl OOpaIIaThCs C BEMIECTBAMH.

JIaHHBI ~ KypC  BHEYpPOUHOM  JEATENbHOCTH IPEAYCMATPUBAET  3KOJOIMUYECKYIO
HAMpaBJICHHOCTh XMMHUYECKOTO 00pa30BaHUs, MPEAyCMATPHBACT O3HAKOMIICHHE YYAIIMXCS C
XUMHUYECKMMH acCHeKTaMHU COBPEMEHHOH 3KOJOIMHM U HKOJOTHYECKUX MpobiieM (rinodaibHOe
MOTEIUIEHUE KIIMMaTa, 030HOBBIE JBIPHI, KUCIOTHBIE TOKAH, 3arps3HEHHE OKPYKAIOIIeH Cpepl,
UCTOIIIEHUE PUPOJIHBIX PECYPCOB).

LleHHOCTh TpPOTpaMMBl 3aKIIOYAETCS B TOM, YTO YYaIIHecs C TIOMOUIbIO KeiCc —
TEXHOJIOTUH MOJIyyaT BO3MOKHOCTh MIOCMOTPETh Ha Pa3IUYHble MPOOJIEMbI ¢ O3UIINN YUYEHBIX,
OII[yTUTH BECH CIIEKTP TpeOOBaHMUH K HAYIHOMY HCCJIEIOBAHHUIO.

AKTyaJqbHOCTh MpOrpaMMbl B TOM, YTO OHa CO3/aeT YCJIOBHS JUIsl COLMAIbHOIO,
KyJIbTYpHOTO ¥ TNPO(ECCHOHAIFHOTO CaMOOIPENENeHUs, TBOPYECKOH CaMopean3alui
JUYHOCTH peOEHKa, (QOPMHUPOBAHUS XUMHUYECKOW TIpaMOTHOCTH. 3HaHUS M yMEHU,
HEOOXOJWMBIC Ui OpPTaHM3aldd HMCCIIEIOBATEIBCKOW NIESTENPHOCTH, B OyaylieM CTaHyT
OCHOBOHM JJIsi OpraHu3allMd Hay4HO-MCCIIEOBATENbCKOM JEATENIbHOCTH B BY3aX, KOJUIEIKaX,
TEXHUKYMaXx H T.JI.

Bce WHHOBAalMOHHBIE TNENArOrMYeCKUe TEXHOJIOTHUH U3HAYaJIbHO CTPOSTCS Ha
KOMIIETEHTHOCTHOM  TIOAXOJIE ¥ HAaleJIeHbl B pe3ylbTaTe OOYy4YeHHs Ha OyAymIyro
npoeCCHOHATIFHYIO JIeATENIbHOCTh. JlaHHOE yTBEpXKICHHE U ONpEeAeNsieT aKTyallbHOCTh
npumMeHenus «Keic — MeToza» B mpakTuke oOpa3oBaHus. Kelic — TEXHONOTHU NPENCTaBISAIOT
co0oii Tpymy 00pa30BaTENbHBIX TEXHOJIOTHH, METOJIOB U MTPUEMOB OOyUEHUS, OCHOBAaHHBIX Ha
pELICHNH KOHKPETHBIX MpoOJieM, 3ajau, MO3BOJSIOT B3aMMOJIEHCTBOBATh BCEM O0YUYaOLIUMCH,
BKITIOYAst TTPETIOIaBaTelsl.

ITpu pa3zpaboTke MporpaMMbl akIEHT Jiesajics Ha BOIPOCHI, KOTOpbIE B 0a30BOM Kypce
XUMHHA OCHOBHOW MIKOJIBI PAacCMAaTPUBAIOTCS HEJIOCTATOYHO IIOJIHO WM HE PacCMaTpUBAOTCS
COBCEM. 3a/lauM U YIMpaKHEHHs MOJ00paHbl TaK, YTO 3aHATHS MO UX OCMBICICHUIO U PEIICHUI0
IPOXOJAT JHOO0 MapaIIebHO ¢ H3y9aeMbIM Ha YPOKaxX MaTepHajoM, MO0 KaK MOBTOPEHUE YiKe
IIOJIyYCHHBIX 3HAHUM.

IIpakTyeckas 3HAYUMOCTb MPOTPaMMBbl 3AKJIIOYAETCS B TOM, YTO C IOMOIIBIO KeMC
TEXHOJIOTUH YAAETCSl aKTUBU3UPOBATh Pa3M4HbIe (PAKTOPBHI: TEOPETHUECKUE 3HAHHS 10 TOMY



WIA MHOMY KypCy, NPaKTHUYECKUH OMBIT 00ydaeMbIX, MX CIIOCOOHOCTbh BBICKAa3bIBaTh CBOM
MBICITH, WJIEH, TMPEUIOKCHNS, yMEHHE BBICIYIIAaTh aJbTEPHATHUBHYIO TOYKY 3pCHHSA, U
apryMEHTHPOBAHO BBICKAa3aTh CBOIO.

C nmomMompr 3TOr0 MeToAa oOydaromue IOodIydaT BO3MOXKHOCTH TIPOSIBUTH U
YCOBEPILICHCTBOBATh AHAIMTHYECKUE M OIICHOYHBbIC HABBIKM, HAYYHUTHCS pabOTaTh B KOMaHIE,
INPUMEHATH Ha IPAKTUKE TEOPETUUECKUI MaTepHall.

HoBu3Ha naHHON mporpaMmbl 3aKiIIOYaeTCs B BO3MOXKHOCTH HM3Y4YCHHS Y4YAIIUMUCS
HOBBIX TE€M, HE paccMaTpHBAaEMbIX IPOTPAaMMOIl MpeAMeTa, C IOMOIIBI0 MPOOIEMHO-
CHUTYaTHBHOTO OOYYEHHUS C HCHOJb30BAHWEM KEHCOB. DTO TMO3BOJISIET CTPOUTH OOyueHHE
ydammxcsi 9 KJIacCoB € Y4YeTOM MAaKCHMAJIbHOTO TPHONMKEHHUS MpeAMeTa XHMHH K
NPAaKTUYECKON CTOPOHE KU3HH.

Hear kypca: pacmumpeHue W yriyOleHHe 3HAaHHH 10 TIpeaMeTy, CO3JaHHe
BOCIIUTHIBAIOLICH Cpeabl, OOCCIEUYMBAIONICH AaKTHBH3AIMIO WHTEIUICEKTYAJIbHBIX HHTEPECOB
ydJammxcsi B CBOOOJHOE BpEMs, pPa3BUTHE 3/I0pPOBOM, TBOPYECKH pACTYIIEH JIMYHOCTH,
MOJATOTOBJICHHOM K JKU3HENEATENIbHOCTH B HOBBIX YCJIOBHUSAX, CIIOCOOHOH Ha COLMAIBHO
3HAUYUMYIO NIPAKTUYECKYIO JEeITEIbHOCTD, PEATU3AIHI0 JOOPOBOJIbUECKIX HHUIINATHB.

3apaum kypca:

1. ®opmupoBaHue TO3UTUBHON CAMOOIIEHKH, CAMOYBA)KEHHSL.

2. ®opMupoBaHNE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B COTPYIHHYECTBE:

- YMEHHE BECTH AHMAJIOT, KOOPAHMHUPOBATH CBOM JICHCTBUS C ACHCTBHUSMH IapTHEPOB IO
COBMECTHOH ICATCIBHOCTH;

- CIIOCOOHOCTH TOOPOIKENATENBHO U YyTKO OTHOCUTHCA K JIFOJSIM, COTIEPEKHBATH;

- (hopMupoOBaHKE COLMANBHO JICKBATHBIX CIIOCOOOB MTOBEICHHS.

3. ®opmupoBaHrEe CIOCOOHOCTH K OPraHU3AIMU JESTEIBHOCTH U YIPABICHUIO €10 —
BOCIIUTaHHE EJICYCTPEMIICHHOCTH ¥ HACTOWYUBOCTH;

- (opMupOBaHHE HABBHIKOB OpraHM3alMM pabO4Yero MPOCTPAHCTBA M PALMOHAIBHOTO
UCTIOJIB30BaHUs pabovero BpeMeHH;

- (opMHpOBaHHE YMEHHUS CaMOCTOSITEIbHO MU COBMECTHO IIJIAHUPOBATh JEATEIBHOCTh U
COTPY/HUYECTBO;

- (hopMupOBaHHE YMEHUS CAMOCTOSITEILHO U COBMECTHO IPUHUMATD PELLICHHUS.

4. ®opMHUpOBaHUE YMEHHUS PEUIaTh TBOPUECKUE 3a/IaUH.

5. ®opmupoBaHue yMeHHs paboTaTh ¢ HHpOpMarue (c6op, cucremaTu3anus, XpaHeHue,
HCIIOJIb30BaHUE).

II. Ilnanupyembie pe3yJIbTAaThl OCBOCHHS COAEPKAHUSA Kypca

JINYHOCTHBIMHM pe3yIbTAaTAMM SIBIISIFOTCS:

- 8 YEHHOCMHO-OPUEHMAYUOHHOU c@epe: YyBCTBO TOPJOCTH 33 POCCHUHCKYIO HAyKy,
OTHOILIEHHE K TPy, LIEJICYCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

- 68 mpyoosoul cgepe: TOTOBHOCTb K OCO3HAHHOMY BBIOOpY JaibHEHIIei
00pa30BaTeNbHON TPAaeKTOPUH;

- 68 Hno3HasamenvbHOU cgepe: MOTHUBALUS YYEHHS, YMEHHE YOPaBIATh CBOEH
IO3HABAaTEIbHON NEITEILHOCTH.

IIpenmMeTHBIMH pe3yJIbTaTAMM OCBOEHMS IPOTPaMMBbI SIBJISIOTCS:

- 8 no3HasamenvbHOU cghepe: ONUCHIBATH JEMOHCTPALIMOHHBIE M CaMOCTOSATENIBHO
IPOBE/ICHHBIE XUMUYECKUE SKCIIEPUMEHTHI; KIacCU(UIIMPOBATh N3yUCHHbIE OOBEKTHI U SIBJICHHUS;
JaBaTh ONpENENICHUs H3YUYCHHBIX MOHSITHI; ONMHCHIBATh W paziMyaTh H3y4eHHbIE BEIECTBa,
IIPUMEHSIEMBIE B IOBCEAHEBHON JKHU3HM; CTPYKTYPUPOBATh U3yYEHHBIH MaTepHall U XUMHUYECKYIO
uH(pOpMaLMIO, TONYYEHHYI0O W3 JIPYIMX HCTOYHHKOB; J€NaTh BBIBOJABI U YMO3AKIIOUEHHS W3
HaOroieHnit; 6e30macHo oOpaaThes BEIIeCTBaMU,

- 6 mpyooeou cgepe: TIAHUPOBATH U OCYIIECTBIATH CaMOCTOSITEIbHYIO padoTy IO
NOBTOPEHUI0 M OCBOCHUIO TEOPETUYECKOW 4YacTH, IUIAHUPOBATh W MPOBOAUTH XUMHUYECKUI
JKCIIEPUMEHT; HCIIOJIB30BATh BEUIECTBA B COOTBETCTBUH C MX IIPEIHA3HAYCHUEM U CBOMCTBAMHY,



- 8 YEeHHOCMHO-OPUEHMAYUOHHOU chepe: aHAIN3UPOBATH U OLEHUBATH TOCIEACTBUS IS
OKPY’KaIOIIIeH cpefbl OBITOBOM M ITPOU3BOACTBEHHOM NEITEILHOCTA YEIOBEKA,

- 6 cghepe bOezonacHocmu dHcusHedeamenIbHOCMY, OKa3bIBaTh IEPBYIO IOMOIIb IPH
OTpaBJICHMSX, OXKOTax M JAPYruX TpaBMax, CBSI3aHHBIX C BEIIECTBAMU U JAOOPATOPHBIM
000pyI0BaHUEM.

MeTtanpeaMeTHbIMH Pe3yJIbTATAMM SIBIISIOTCS:

- YMEHHUE ONPEENsATh CPEICTBA, FTEHEPHPOBATH UIeU, HEOOXOIUMBIE IS UX PeaTH3aliu;

- BIQJICHHE YHUBEPCAIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMHU JI€ATEIbHOCTH:
U3MepeHue, HaOJIIIeHNE, SKCTICPUMEHT, YIeOHOE UCCIIeIOBaHHUE,

- YMEHHUE OIpeessaTh IeNd U 3aJaud JesTeIbHOCTH, BHIOMpATh CPEICTBAa peaiu3alluu
[[eJIH ¥ IPUMEHSATh UX Ha TIPAKTHKE;

- HCIIOJIb30BATh Pa3IMYHbIE HCTOYHUKHU JUIS MOJIyYE€HUsI XMMUUYECKON HHPOpMAILIUH.

OcBoeHne mporpaMMbl BHEYPOUHOU AEATEIBHOCTH O0YYAIOIIUMHUCS MO3BOJIUT MOTYYHUTh
CIIeyIOIINe Pe3yabTaThl:

B cehepe pazeumun nuunocmuvix ynueepcanvHpix yueOHbIX 0eiicmeull 8 pamKax:

Koenumuenoco komnonenma 6yoym cghopmupogatnsi:

- DKOJIOTUYECKOE CO3HAaHWE, NpPU3HAHUE BBICOKOM IIEHHOCTH >KM3HH BO BCEX €€
MPOSIBIICHUSIX; IPABUJI IOBEACHUS B UPE3BhIUANHBIX CUTYAIIHIX;

- OCHOBBI COIUAITBHO-KPUTHYECKOTO MBIIUICHUS, OpPUEHTAIMSI B OCOOCHHOCTSX
COLIMAJIbHBIX OTHOIIEHUH U B3aUMOJICHCTBUH.

HeamenvHocmnoeo komnonenma 6yoym cqpopmupogaHul:

- YMEHHUE BECTU JUAJIOT Ha OCHOBE PAaBHONPABHBIX OTHOIICHUH U B3aMMHOT'O YB)KCHUS U
TIPUHSITHS,

- YCTONYMBBINA MO3HABATEIBHBIM MHTEPEC M CTAHOBIIEHUE CMBICIIOO0pa3yromiel GyHKIUU
MIO3HABATEIILHOTO MOTHBA;

- TOTOBHOCTH BBIOOpA MPOGUILHOTO 00pa30BaHMS.

LlennocmHo20 u SMOYUOHATLHO20 KOMNOHEHMO08 bydem chopmuposana:

- MOTPeOHOCTh B CAMOBBIPAKEHUHU U CAaMOpealu3allii, COMATbHOM TPU3HAHHH.

OOyyaromuiics MOJIy4UT BO3MOXKHOCTH JIJIs1 (POPMUPOBAHUSL:

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIUTAHUIO;

- BBIPOKEHHOM YCTOWYMBOM yueOHO-1103HAaBaTEIbHON MOTUBALIMY U MHTEpECA K YUEHHIO.

B cepepe pazeumus  pecynamuenvix  YHUEEPCANbHBIX  YUEOHBIX  OelicMEull
odyuarowuIica Hayyumcs:

- CaMOCTOSITENIbHO aHaJM3UPOBaTh YCJIOBUS JOCTHIKCHMSI 1€ Ha OCHOBE YyyeTa
BBIJICTICHHBIX YYHTEJIEM OPHUCHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuale,

- LIeTIeNoNIaralrio, BKIII0Yasl MMOCTAHOBKY HOBBIX IIeliel, mpeoOpa3oBaHue MPAKTUYECKOM
3aJaui B TIO3HABATEIBHYIO;

- IJTAHUPOBATH MYTH JAOCTHXKEHHUS LIETIeH;

NOIYYUM BO3MONCHOCHb HAYYUMBCA

- TpU TUIAHUPOBAHUU JIOCTIDKEHHUS IIEeNIel CaMOCTOSTENIbHO W aJIeKBaTHO YUUTHIBATH
YCIIOBUS U CPEACTBA UX JIOCTHIKCHUS,

- CaMOCTOSITEIPHO CTaBUTh HOBBIE YUEOHBIC 1S U 3a/Ia4H.

B cepepe pazeumus noznasamenvuvlx YHUGEPCANbHBIX  YUEOHBIX  OelicmEull
odyuarowuiica Hayuumcsi.

- IPOBOJINTH HAOIIOICHHS U SKCIIEPUMEHT IT0JT PYKOBOJICTBOM YUUTEIIS;

- OCHOBaM peallu3aliy MPOEKTHO-UCCIEA0BATEIHCKON NeSTEIbHOCTH,

- OCYIIECTBJIATH PACIIMPECHHBIH TIOWCK HWH(OPMAIMK C WCIOJIH30BAHUEM PECYpPCOB
O6MOIMOTEK U MHTEpHETA.

Tonyuum 603M02CHOCIb HAYYUMBCA:

- CaMOCTOSATEIbHO TMPOBOAWTH HCCIENOBAHUS HAa OCHOBE MPUMEHEHHUS METOJOB
HAOJI0/IEHUS ¥ SKCIIEPUMEHTA;

- CTaBUTH IPOOJIEMY, apTYMEHTHPOBATh €€ aKTYAIbHOCTH;



- OpraHu30BaTh HUCCICAOBAHUC C LCJIbIO NPOBCPKU TUIIOTC3bI; - BBIABUI'ATbH I'MIIOTC3bI O
CBSI3SX M 3aKOHOMEPHOCTSX TPOIIECCOB;

- ACJIaTh YMO3AKJIOYCHUS U BBIBOABI HA OCHOBC apTryMCHTAIIUH.

B cgpepe pazeumusn KOMMYHUKAMUGHBIX YHUBEPCAILHBIX YUEOHBIX Oelicmeull
odyuarowmuIIca Hayuumcsi.

- aJeKBaTHO MKCIIOJIb30BaTh PEYEBBIC CPEJACTBA JUISI  PEIICHUS  Pa3IMYHBIX
KOMMYHUKATHBHBIX 3a/ia4; BJIAACTb yCTHOﬁ U IUCbMEHHOU PCYbIO;

- aJICKBaTHO MCITIOJIb30BaTh PeUb JUIsl ITAHUPOBAHUS U PETYIISIIUN CBOCH IEATEILHOCTH;

- OpraHM3OBBIBaTh M IUIAHUPOBATh Yy4eOHOE COTPYAHHYECTBO C YUYHUTEIEM U
CBEPCTHHKAMH;

- CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAHKC;

- HHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB M CTPOUTH MPOAYKTUBHOE B3aUMOJICHCTBHE CO
CBCPCTHUKAMHU U B3POCJIBIMHU.

Tonyuum 803MOAHCHOCIb HAYYUMBCSL:

- OKa3bIBaTh MNOAACPKKY H COI[GfICTBI/IG TEM, OT KOI'O 3aBHCHUT HOCTHIXKCHUEC ILICJIIM B
COBMECTHOH JICATEIILHOCTH;

- Opath Ha ceOs MHUIIMATHBY B OpraHU3aIllid COBMECTHOTO JICHCTBUS.

I11. ®opmbl 1 BUABI YUeOHOI 1esITeIbHOCTH

B mnpouecce 3aHsATHH BeIyIIMMHM METOJAaMH M IpUEMaMM OpraHu3alMy JesTeIbHOCTH
yyaluxcs sSBIsSI0TCA:

- METOJ CIIyXOBOI'O BOCHPHUATHS U CIOBECHOW mepenaud HMHPOpPMALMU; HPUEMBL:
pacckas, JeKLHsl, JUCKYCCHsl, Oecea, BBICTYIIIICHUE;

- METOJ CTHUMYJUPOBAaHUS M MOTHUBAllMM; HPUEMBI: CO3JaHME CHUTYyallud YycIiexa,
NOOUIPEHUE, BBHIIOJHEHHE TBOPYECKUX 33JaHMM, CO3JaHUE NPOOJIEMHOM  CHUTyaluu,
OPOTHO3UpOBaHME Oyaylied JeATeNbHOCTH, KOPPEKTHOE NpeIbsABICHHE TpeOOBaHUH,
3aMHTEPECOBAHHOCTD PE3yJIbTaTaAMU PaOOTHI;

- METOJ nepenadyrd MHGOpMAIMK C MOMOUIbIO MPAKTUYECKON JEATENbHOCTH; IPUEMBIL:
COCTaBJICHHE IIJlaHA, TE3MCOB BBICTYIUIEHUH, pEJaKTUPOBAaHUE, OLICHWBAHWE BBICTYIUICHUH,
COCTaBJIEHUE CXEM U Ta0JINI;

- METOJ| KOHTpOJISl; MPUEMbl: aHAJIU3 BBICTYIJICHUH, HAOIIOEHUS, CAMOOLIEHKA, OICHKA
TPYIIBL, TECTHI, BHICTYIIJICHUS Ha 3aHATHX, 3aIIUTa IIPOEKTA.

®opMbI OpraHu3anum 00yueHus:

- TPYIIIOBBIE;

- UHIUBUYyaJIbHbIE;

- (hpoHTANIBHBIE.

V. ®opMbI KOHTPOJIS Pe3yJILTATOB OCBOCHHS MPOrPaMMBbI

@OpMBI KOHTPOJIS:

- TEKYIIUH KOHTPOJb (OLEHKAa aKTUBHOCTH NMPH OOCYXKJEHHH MPOOJIEMHBIX BOIPOCOB,
pe3yJIbTaTOB BHITIOTHEHUS IOMAITHHUX 3a/IaHUH );

- TEMaTUYECKUI KOHTPOJIb (OLIEHKA PE3YJIbTaTOB TEMAaTUYECKOIO TECTUPOBAHMS);

- WUTOTOBBIH KOHTPOJIb (OIIEHKa pPe3yJbTaTOB BBIMOJHEHHS pPAa3IMYHBIX BapHaHTOB
KNMog).

V. Coaep:kaHus Kypca BHEYPOUHOIl eATeIbHOCTH

BELIECTBA (2uaca)

Hemuoro u3 ucropun xumuu. XuMus BUepa, CETOAHsI, 3aBTpa.

BemectBo, ¢usnueckue cpoiicTBa BemiecTB. OTIWYME YHCTHIX BEUIECTB OT CMECEH.
Crioco0b! pa3zieneHust CMeCei.

IpakTuyeckasi pa6ora Ne 1 «CriocoObI pa3ieieHus: CMeCEit».



XUMHMNYECKUE PEAKIIUU (4 yaca)

[TpusHaku xumMuueckux peakiuii. Kimaccudukamus XUMUYECKUX PEaAKIUi 10 pa3InuHbIM
pU3HaKaM. OJEKTPOJIUTHUYECKAs IUCCOLMALUA. OJEKTPOJIUTHI U HEIEKTPOJIUTHL. Peakiuu
HOHHOTO  OoOMeHa.  OKHCIUTENbHO-BOCCTAaHOBHUTENbHBIE  peakuuu.  Okuciaurenu U
BOCCTAHOBUTEIIH.

JlabGoparopHasi padora Ne 1 «Peakuus 3aMeiieHUsT MEU JKEJIE30M B pacTBOPE METHOTO
KyII0OpOca, BOAOPO1a LUHKOM B PaCTBOPE COJITHOM KHCIIOTBD.

JlabopaTopHas pa6ora Ne 2 «Peakmus oOMeHa MeXIy KapOOHATOM KaJIBIUS U COJISTHOM
KHCIIOTOHM, XJIOPUIOM Oapus U CEPHOW KHCIOTON», «Peakiius pa3ioKeHUs THIPOKCHIA MEIH
(ID)».

METAJIJIBI (9 yacoB)

XapakTepucTuKa METAJIJIOB TJIABHBIX MOJAIPYII U UX COEIUHEHUH.

OOmast xapakTepuCTUKa METAUIOB TiaBHbIX moarpymm [-III rpymm B cBs3m ¢ ux
MOJIOKEHUEM B IEPUOAMYECKON cucTeMe Xumudeckux i3iemeHtoB J[.M. MenneneeBa u
0COOEHHOCTH CTPOEHHUS UX aTOMOB.

XapakTepHble XMMHYECKHE CBOMICTBAa NIPOCTHIX BEIIECTB U COEAMHEHUN METAJIOB -
IIEJIOYHBIX, IIEIOYHO3EMEIIbHBIX.

XapakTepucTuka NEpeXOAHBIX SJIEMEHTOB — MW, XKeje3a, AIIOMHUHHUS 10 UuX
IIOJIOKEHUIO B INEPUOJUYECKOM CHCTeME XUMHUYecKux odnemeHToB J[M. MenneneeBa u
OCOOCHHOCTSIM CTPOCHHSI UX aTOMOB.

Metaiibsl B IpUpOAE: pyAbl YEPHBIX, LIBETHBIX, JPArolleHHbIX METAJUIOB. XapaKTepHbIE
MeTaJlIn4ecKue, (PM3nuecKre U XUMUYECKUE CBOWCTBA, BHYTPEHHEE CTPOCHUE METAJLIOB.

[ToHsiTHE aKTUBHBIX U TACCUBHBIX MeTAJUIOB. [losb3a 1 Bpe MeTasioB JiIs UeloBeKa.

DNEeKTPOXUMHUYECKUI Pl HAIPSHKEHUM METAIIJIOB.

Koppo3uss meraymoB. MexaHu3m Koppo3uu MeTayuioB. Kilaccudukanus Koppo3uu
MeTaisioB. CriocoObl 3aIIUTHI OT KOPPO3HU. AHTUKOPPO3HTHbIE MOKPHITHS. CIIJIaBbI.

Peakiiun OBP ¢ yuactuem metaisioB u ux coenuHeHuil. llemouku mpeBparmienuii (1o
obpazity OI'D).

IIpakTnueckas padora Ne 2 «KauecTBeHHbIE PEAKIIMN HA HOHBI METAIIIIOB)»

HEMETAJLJIBI (13 4yacoB)

Hewmeramnst B mpupojie. Mcnosib30BaHNE TPUPOIHBIX PECYPCOB.

Crpoenne aromoB HeMeTaiioB. CTpoeHHs MoJieKysl HemeTauioB. dusndeckue cBoiicTBa
HemeTa/ioB. CocTaB M CBOMCTBA IMPOCTHIX BEIIECTB — HEMETAJIIOB.

P a51eKTpoOTpHULIaTENBHOCTH HEMETAIUIOB. XMMHUYECKHE CBOMCTBA HEMETAILIIOB.

[IpakTuueckas 1mkanga 3J€KTPOOTPULIATEILHOCTH aTOMOB. HemeTanmiasl — OKUCIUTENH U
BOCCTAaHOBUTENHN. B3anMoeiicTBrE ¢ IPOCTBIMU U CJIOKHBIMH BEILIECTBAM.

OOmias xapakTepucTHKa HeMeTauloB rnaBHbIX noarpynn IV-VII rpynm B cBs3u ¢ ux
IIOJIO)KEHUEM B IIEPUOAMYECKON cHucTeMe XMMHueckux »dnemeHToB JI.MI. MenneneeBa wu
OCOOEHHOCTSIMU CTPOCHHSI UX aTOMOB.

XapakTepHble XMMHUYECKHE CBOWCTBA NMPOCTHIX BEIIECTB U COECAVMHEHMHM HEMETAUIOB -
raJIoreHoB, KHCIOpOJa, cephl, a3oTa, (ocdopa, yriepona, kpemHus. Pemenue 3amaHuil Ha
COCTaBJICHUE YPABHEHUM XUMUYECKUX PEAKIIHI.

IIpakTuyeckass padora Ne 3 «DKcnepuMEHTaIbHBIE 3a/Ja4d IO PACIIO3HABAHUIO H
MIOJIyYEHUIO BELIECTB

XUMUA U 3JOPOBBE (2 yaca)

CocTaB M cpeacTBa COBPEMEHHBIX M CTapUHHBIX CPEACTB TMTHEHBI, POJIb XMMHUYECKHUX
3HaHUU B TPaMOTHOM BBIOOpE ATHX CPEJCTB; MOJIE3HbIE COBETHI IO YXOAY 3a MOJOCThIO pTa.

OCHOBHBIE COCTaBIIAIONINE 370POBOro 0Opa3za xu3Hu. [IpaBuia noaaep:xaHus 310pOBOTO
oOpa3a xu3HU. Poib XUMHUYECKUX 3HAHUH NP aHAJIM3€ B3aUMOJICHCTBUS OpraHu3Ma ¢ BHELIHEH
cpenou.



XUMUSA ¥ DKOJOTHS (4 uacos)

OcHoBHbIE BUIBI 3aTPA3HEHUM aTMOC(EPhI U UX UCTOUHUKH.

Bopna. Bona B Maciitabax miuanetsl. O4nCTKa MUTHEBON BOJIBI.

[TapHukoBsIil 3pPexT, rnodarbHOE NOTEIUIEHHE KIIMMaTa U UX BO3MOXKHBIE IIOCIIECTBUS.

O30HOBBI CJIOW W €ro 3HAYeHHWE Ui KM3HM Ha 3emie. 3ammra atMochepsl OT
3arps3HEHUs.
Hed1s 1 HepTenpoaykTel. HedTh Kak TOMIMBO. 3arpsi3HEHUS] MUPOBBIX BOJJOEMOB.

JInuHast OTBETCTBEHHOCTh KaX/10T0 UeJIOBEKA 3a 0€30MaCHYI0 OKPY>KAIOLIYIO CPELy.

V1. TemaTudeckoe miIaHUPOBaHUe

HUcnosb3oBanue
000opy/10oBaHMsI IEHTPA

Ne Koa-Bo | ecTeCTBeHHOHAY4YHOH M
Tema 3ansATHSA .

n/n 4acoB TEeXHOJIOTHYeCKOi

HaNpaBJIeHHOCTEH
«Touka pocra»
. BemiecTBa 2

1. | HemHoro w3 wuctopuu XuMuH. XHUMHUS BYEpa, JleMOHCTpalinoOHHOE
CEeroJHs, 3aBTpa. o0opynoBaHue

2. | BemectBo, puzmueckue cBOiCTBa BEIIECTB.

OTau4me YMCTHIX BEmiecTB OT cMeceld. CrocoObl
pa3aeneHus cMecen.
IpakTuyeckas pabora Ne 1 Hudposas naboparopus
«Croco0BI pa3ielIcHHsI CMecei». no xumuu  (06a30BBIi
YPOBEHB), KOMIUIEKT
nocyasl ¥ 000pYyJOBaHUS
TUTST
YUEHUYICCKUX OMBITOB
(pusuka, XHUMUS,
ouosorus), KOMIUJIEKT
XUMHUYECKHUX PEaKTHBOB
1. XHMHYECKHE peaKInu 4
3. [Tpu3Haku XUMHUYECKUX peaKuuid.
Knaccudukanus  XUMHUECKUX  PEaKIHi 10
Pa3TUYHBIM IPU3HAKAM.
DNEKTPOTUTHYECKAs TUCCOLUAITHS.

4. | DNeKTpOIUTHl ¥  HEINIEKTPONUTHL.  Peakuuun JleMoHCTpalinoHHOE
HOHHOTO obmeHa. OkuCIUTETHHO- obopynoBaHue
BOCCTAHOBUTENbHBIE peaknuu. OKHUCIUTENd U
BOCCTAaHOBHUTEIIH.

5. | JlaGopatopnas paGora Ne 1 «Peakuus Hudposas naboparopust
3aMeIleHUs] MEU JKEIe30M B PACTBOPE METHOTO mo xumuu  (0a30BbId
KyIlopoca, BOJOpOJia LHUHKOM B pacTBOpe YPOBEHB), KOMIUTEKT

COJISTHOM KHCIIOTBI».

nocyznbl U 000pyA0BaHUS
IS

YUYEHHUYECKUX OIBITOB
(pusuka, XUMUS,
6uosorus), KOMILJIEKT
XUMHAYECKHX PEaKTHBOB




JlaGopaTopnasi padora Ne 2 «Peakiusi oOMeHa
MEXIy KapOOHATOM KaJbliUsg U  COJSHOU
KHCIIOTOM,  XJIOpUAOM  Oapus U  CEpHOU
KHUCTIOTOMY, «Peakius pas3nokeHus THAPOKCHIA
meau (ID)».

Hudposas mabopaTopus
mo xumuun  (06a30BBIN
YPOBEHB), KOMIUIEKT
nocyabl U 000pyIOBaHUS
Ui

YUYEHUYECKUX OMBITOB
(pusuka, XHMUS,
ouosorus), KOMIUJICKT
XUMHYECKHUX PEaKTHBOB

1. MeTa/ibl.

XapakTepucTUKa METAUIOB TJIABHBIX MOATPYNI U HX
COEJIMHEHMI.

OOmiass ~ XapakTepuCTUKa  METAUIOB  TJIAaBHBIX
noarpynm [-III rpynm B CBA3M ¢ UX MOJIOKEHHEM B
MEPUOJNYECKON CUCTEME XHMHUYECKUX 3JIEMEHTOB
.M. MenneneeBa W OCOOCHHOCTH CTPOEHHUS UX
aTOMOB.

XapakTepHble XMMHYECKHE CBOMCTBAa  IPOCTHIX
BEIIECTB M COCAMHEHUH METAJIOB - IIEJIOYHBIX,
LIEJI0YHO3EMEIIBbHBIX

JeMoHCTpanimoHHOE
o0opynoBaHue

10.

XapakTepucTHKa MEPEXOTHBIX 3JEMEHTOB — MEJH,
Kene3a, AIIOMHUHUS 10 WX  TIOJOXEHUIO B
NEepHOANYECKOH CHCTEME XHMHYECKHX JJIEMEHTOB
J.M. MenneneeBa U OCOOCHHOCTSIM CTPOEHHUS HX
aTOMOB.

11.

Mertamnsl B npupozie: pyasl 4YEPHBIX, LBETHBIX,
JIparoleHHbIX METAaJIJIOB. XapakTepHble
MeTaJuIn4eckue, (pU3MuecKue U XUMHUYECKUe
CBOWCTBA, BHYTPEHHEE CTPOCHUE METAJIJIOB.

12.

IIoHsiTHE aKTHMBHBIX U MACCHUBHEIX MeTaiLioB. Ilonn3a
" BpCJ MCTAJUIOB IS YCJIOBCKA.

13.

DONEeKTPOXUMHUYECKUM psil HanpsyKEHUH METaJuIoB.
Koppo3us ~ MeraymioB.  MexaHusM  KOppo3uu
MetayioB. Kiaccudukanuss KOppo3UM METaJUIOB.
Crioco0bl 3alIUThl OT KOPPO3UU. AHTHKOPPO3HUMHBIE
noKpeITHs. CIiIaBsbl.

KoMmniiekT xoJuiexumi us3
CITHCKA

14.

Peakniun OBP ¢ ywactmeM MeTauioB M MX
coenuHeHuil. llenouku mpeBpamieHui (Mo o6pasiy
or9).

JleMOoHCTpalinoHHOE
obopynoBaHue

15.

IIpakTnyeckas padora Ne 2 «KauecTBeHHBIE
peaKkuy Ha HOHBI METAJIJIOBY

Hudposas mabopaTopus
nmo xumuu  (0a3oBbIid
YPOBEHb), KOMILJIEKT
nocyasl M 000pYyJOBaHUS
ISt

YYEHHUYECKUX OIBITOB
(pusuka, XUMUS,
ouosorus), KOMIUJIEKT
XUMHUYECKUX PEaKTHBOB




V. Hemertayibl

13

16. | Hemeramnsl B npupoae. Mcnonb30Banue mpupoIHbIX
peCypcoB.
17. | CtpoeHue aTOMOB HEMETAJIJIOB.
18. | CtpoeHust MOJIEKYJT HEMETAILIOB.
19. | ®usnyeckue cBONCTBA HEMETAILIOB.
20. | CocraB u CBOMCTBA MPOCTHIX
BEIIECTB — HEMETAaJUIOB.
21. | Pag anexTpoOoTpuaTeIbHOCTH HEMETAIIIOB.
22. | XuMHUYECKUE CBOIICTBA HEMETAILJIOB. Hudposas mabopaTopus
no xumuu  (0a30BBIH
YPOBEHB), KOMIUIEKT
nocyAbl U 000pyIOBaHUS
U1
YUEHUYECKUX OMBITOB
(pusuka, XUMUS,
OMOJIOTHS ), KOMILICKT
XUMHAYECKHX PEaKTHBOB
23. | IIpakTrueckas IKasa
AIIEKTPOOTPHUIIATEIIEHOCTH aTOMOB.
24. | Hemeramibl — OKHCIUTENIM M BOCCTAaHOBHUTEIH.
B3zauMopeiicTBie ¢ TPOCTBIMH U CJIOXKHBIMH
BEIIIECTBAM.
25. | O0mas XxapakTepUCTUKA HEMETAIJIOB  IJIAaBHBIX
noarpynn [V-VII rpynn B ¢BA3M ¢ UX MOJOKEHHEM
B MEPUOANYECKON CUCTEME XUMHUYECKUX 3JIEMEHTOB
J V. MenneneeBa 1 OCOOEHHOCTSIMU CTPOEHHUS MX
aTOMOB.
26. | XapakTepHble XHMHYECKHE CBOWMCTBA IPOCTHIX
BEIIECTB M COCIMHEHHH HEMETasIOB - TaJloTeHOB,
KHCIIOpOJia, cephl, a3oTa, ¢ocdopa, yriaepona,
KPEMHUS.
27. | Pemenne 3amaHuil Ha COCTaBJ€HHWE YpaBHEHUH
XAMHYECKHUX PEaKIUM.
28. | IpakTuueckas padora Ne 3 «DKcriepuMEHTAIHHBIE Hudposas naboparopust
3aJ]auu 10 PACIO3HABAHUIO U MOJIYYEHHIO BELIECTB)» no xumuu  (6a30BBIH
YPOBEHB), KOMIUIEKT
nocyznbl U 000pyA0BaHUS
IS
YUYEHHUYECKUX OIBITOB
(pusuka, XUMUS,
6uosorus), KOMILJIEKT
XUMHAYECKHX PEaKTHBOB
V. Xumus u 310poBbe 2
29. | CocTaB M cCpelIcTBa COBPEMEHHBIX M CTapHUHHBIX

CpE€ACTB THUIHCHBI, POJIb XHMHUYCCKHX 3HAaHUHA B
IPaMOTHOM BBIOOPE STHX CPEICTB; MOJIEC3HBIE COBETHI
TI0 YXOJIy 3a TIOJIOCTBIO PTa.




30.

OCHOBHBIE COCTABIISIOLIHIE 3I0POBOT0 00pa3a KHU3HH.
[IpaBuna moanep)kaHUs 310pOBOTO 00pas3a KHU3HH.

Posp  Xxumuyeckux — 3HaHMM ~ OpU  aHaIU3e
B3aMMO/ICUCTBHUSI OpraHru3Ma ¢ BHEIIHEN Cpeoi.

VI. XuMus 1 2K0J0rus 4

31.

OcHOBHBIE BHIBl 3arps3HEHUl aTMocdepsl W UX
HUCTOYHUKHU.

32.

Boma. Boma B wMmacmrabax 1uraHetsl. O4ucTKa
UTHEBOU BOJIBI.

33.

[TapuukoBblii  3dexT, TrIodanbHOE MOTEIUICHUE
KJIMMaTa U UX BO3MOXKHBIE mociiencTBUsA. O30HOBEIN
CIIOM M €ro 3HAYCHUE IS KU3HM Ha 3eMile. 3aimmTa
aTMoc(depsl OT 3arpsi3HEHUS.

34.

Hedtp u HedTenpoaykTel. Hed1h Kak TOMmIHMBO. Kommiekt kosuekuuii U3
3arpsi3HeHUs1 MUPOBBIX BOJIOEMOB. CIIUCKa
JInyHas OTBETCTBEHHOCTh Ka)XKJIOI'O YEJIOBEKa 3a
0€30I1aCHYI0 OKPYKAIOIIYIO Cpeny.
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