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|. IlosicHUTeJILHAA 3aNMHCKA

[Iporpamma «B XxuMuM BCe MHTEPECHO» JETAIU3UPYET COJEPKAHHE Kypca BHEYPOUHOI
NESITeIbHOCTH, JaeT MoApOOHOE paclpeesieHUE YacoB U MOCJIE0BATEIbHOCTh U3YUEHUS TEM U
pa3enos.

JlanHasi mporpamMma InpeaHa3HaueHa sl ydanuxcs 9 kiacca, MO3BOJISIET PaCIIUPUTh U
YIIyOuTh y yYalIUuXCs MPAKTUYECKOE MPUMEHCHHE IMOJTYYEHHBIX TCOPETHYCCKHX 3HAHUW IO
XUMUH.

ABTOpCKas nmporpamma paccuutana Ha 34 yueOHbIX vaca (1 yac B HeJIesr0),0pHeHTHPOBAHA
Ha yrIyOJIeHUE W paclIupeHre 3HaHWH, Ha pa3BUTHE JTIO003HATEILHOCTH HMHTEpEca K XUMHH, Ha
COBEPIIICHCTBOBAHUE YMEHUH YJaIIUXCSl 00paIaThCs C BEIIECTBAMHU.

JlaHHBII KypC BHEYPOUYHOM  JESATEIBHOCTH NPEAYCMATPUBAECT  SKOJOTHYECKYIO
HaIpaBJIEHHOCTh XWMHYECKOTO OOpa30BaHUs, MPEAyCMATPUBACT O3HAKOMIICHHE YYaIUXCS C
XUMUYECKUMH aCIEeKTaMH COBPEMEHHOMW SKOJOTUHM M HIKOJOTHYECKUX MpobiieM (riolanbHOe
MOTEIUICHUE KJIMMaTa, 030HOBBIC JBIPHI, KUCIOTHBIE J0XKIH, 3arPSI3HEHUE OKPYXKAIOIIEH Cpebl,
HCTOIICHUE MPUPOTHBIX PECYPCOB).

LleHHOCTH MPOTpaMMBbI 3aKITIOYAETCS B TOM, YTO YYAIIUECS C HOMOIIBIO KEMC — TEXHOJIOTHI
MOJTy4aT BO3MOXHOCTh TIOCMOTPETH Ha Pa3IMYHbIE TIPOOJIEMBI C TIO3UIIUH YUCHBIX, OITyTUTh BECh
CHEKTp TpeOOBaHMI K HAYYHOMY HCCIIEI0BAHUIO.

AKTyaJqbHOCTh TPOTPAMMBI B TOM, YTO OHAa CO3JA€T YCIOBHUS JJIA COLUAIBHOTO,
KYJIBTYPHOTO U MPO(EeCCHOHATILHOTO CaMOOIIpeIeIeH s, TBOPUYECKOM camopeann3aluu JMYHOCTH
peb€nka, (GopMUpOBaHUS XUMHUUYECKOW TPaAaMOTHOCTHU. 3HAHUS W YMEHHUS, HEOOXOIUMBIE IS
OpraHu3aIuy HCCIeA0BaTEIbCKON NEeATENbHOCTH, B Oy1yIlleM CTaHyT OCHOBOM I OpraHu3aluu
Hay4YHO-MCCIIEI0BATEIbCKON IEATEILHOCTH B By3aX, KOJUIEIKaX, TEXHUKYMax | T.[.

Bce wuHHOBalMOHHBIE TIEIAarOrMYE€CKHE€ TEXHOJOTMM HW3HA4YaJlbHO CTPOSATCA Ha
KOMIIETEHTHOCTHOM TOJIXOJ€ W HalleleHbl B pe3ynbrare oOydeHHs Ha Oyayllyro
npodeccHoHaIbHYIO JIeATelNbHOCTh. JlaHHOe yTBepXkAeHHWE U OINpeAensieT aKTyadbHOCTb
npuMeHennsi «Kelic — MeToza» B mpakTuke oOpa3oBaHus. Keiic — TEXHOJIOTHUU MPEICTaBISIOT
co0oii rpynmny o6pa3oBaTeIbHBIX TEXHOJOTUH, METOI0B U MPUEMOB OOy4EHUS, OCHOBAaHHBIX Ha
pElIeHUH KOHKPETHBIX MpobiieM, 3a/1ay, MO3BOJIAIOT B3aHUMOJCHCTBOBATh BCEM 0OO0YydYarOIIUMCS,
BKJIIOUAs IPerojaBaTels.

[Ipu pa3paboTke MporpaMMbl aKIEHT Jeialics Ha BOMPOCHI, KOTOphIE B 0a30BOM Kypce
XMMHH OCHOBHOM IIKOJIBI PacCMaTpPHUBAIOTCS HEJAOCTATOYHO IOJIHO WJIM HE pPaccMaTpUBAIOTCSA
COBCceM. 3a/laud M yINpaXHeHHs MOoJ00paHbl TaK, YTO 3aHATHS 110 MX OCMBICICHHUIO U PEIICHUIO
MPOXOJIAT MO0 MapaiesIbHO C U3Y4aeMbIM Ha YpPOKax MaTepuajoM, JTM0O KakK MOBTOPEHUE yiKe
MOJIy4YE€HHBIX 3HAHUH.

[IpakTuyeckass 3HAYUMOCTh MPOrPaMMbl 3aKJIIOUAETCS B TOM, YTO C IOMOINBIO Keic-
TEXHOJIOTHH yJAaeTCsl aKTUBU3UPOBATh pa3INuHbIe (DaKTOPBI: TEOPETHUECKUE 3HAHUS IO TOMY WU
MHOMY KypCY, MPAaKTUYECKUIN OMBIT 00ydaeMblX, UX CIHOCOOHOCTh BBICKa3bIBaTh CBOM MBICIIH,
UJeH, MPEeAIOKEHUsl, YMEHHE BBICIYIIATh AIbTEPHATHUBHYIO TOUKY 3PEHHUSI, U apryMEHTHPOBAHO
BBICKA3aTh CBOIO.

C nomomplo 3TOro MeroAa oOydJarolMe TMOoJiydaT BO3MOXHOCTh MPOSBUTH |
YCOBEPIICHCTBOBATh AHAIUTUYECKHE M OIEHOUHBIE HABBIKM, HAYYHTHCS padOTaTh B KOMAaH]IE,
MIPUMEHATH HA IPAKTUKE TEOPETUUECKUN MaTepural.

HoBu3Ha naHHOM IporpaMmbl 3aKJIF0YAETCS B BO3MOKHOCTH U3YUEHHUS YUAIIUMHCS HOBBIX
TE€M, HE paccMaTpUBAEMBIX MPOTPAMMON MpeaMeTa, ¢ MOMOUIbI0 MPOOIEMHO- CHUTYaTHBHOTO
00yueHUs C UCIOJIb30BAHUEM KEHCOB. DTO MO3BOJIIET CTPOUTH OOyUEHUE ydalmuxcs 9 KIaccoB ¢
Y4ETOM MAaKCUMAJIBLHOTO MPUOIIKEHUS IPeAMEeTa XUMHUH K TPAKTHUECKON CTOPOHE JKU3HH.

Heab kypca: pacipeHue U yriayOneHue 3HaHui 1Mo mpeaMeTy, Co3aHiue BOCITUTHIBAOIIEH
cpenbl, 00ecTeuynBaroleil aKTUBH3AINIO WHTEIIEKTYaIbHBIX HHTEPECOB YYaIIUXCs B CBOOOTHOE
BpeMsl, pa3BUTHE 3[I0POBOM, TBOPUECKH PACTyLIEH JMYHOCTU, MOATOTOBICHHOU K
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KHUBHCACATCIIBHOCTH B HOBBIX YCJIOBHUSIX, CIIOCOOHO Ha COIMAJIbHO 3HAYMMYIO IIPAKTUYCCKYIO
ACATCIIBHOCTD, pCaJIn3allnuio l[O6pOBOJIb‘ICCKI/IX HMHHUINAaTUB.

3agaum kypca:
1. ®opmupoBaHre NO3UTUBHON CAMOOIIEHKH, CAMOYBAKEHUSI.
2. ®opMupoBaHNE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B COTPY/IHUYECTBE!
— YMEHHE BECTH JIMaJIor, KOOPJAUHUPOBATH CBOU JIEHCTBUS C AEUCTBUSAMHU TAPTHEPOB IO
COBMECTHOM ICATCILHOCTH;
— c1ocoOHOCTH T0OPOKETATETHHO M YYTKO OTHOCHUTBCS K JIFOJISIM, COTIEPEIKUBATD;
— (opMHUPOBAHKE COIIMATBHO a/IEKBATHBIX CIIOCOOOB MOBEACHUSI.
3. ®opmupoBaHUe CIOCOOHOCTH K OpraHU3alMU ACATEIILHOCTH U YIPABJICHHUIO €10:
— BOCIIUTaHUE LEIEYCTPEMIIEHHOCTH U HACTOYUBOCTH;
— (popMupoBaHUE HABBIKOB OpraHU3alMy pabodero NpoCTPaHCTBA U PAllMOHAIBLHOTO
HCI0JIb30BaHUS pab0vyero BpeMeHH;
— (opmMupoBaHuE YMEHUS CAMOCTOSITEIBHO M COBMECTHO IIJIAHUPOBATH JIE€ATEIBHOCTh U
COTPYIHHYECTBO; — (POPMUPOBAHUE YMEHUSI CAMOCTOSATEIBHO U COBMECTHO IPUHUMATH
pelIeHus.
4. ®opMUpOBaHHUE YMEHUS pelIaTh TBOPUECKUE 3aJaUH.
5. ®opMupoBaHue ymeHus pabotath ¢ uHpopManueit (coop, cucremMaTnu3alus, XxpaHeHHe,
WCIIOJIb30BaHNUE).

Il. [Inanupyemble pe3yJibTaThl OCBOCHUSI COAEPKAHUSA Kypca

JInyHOCTHBIMU pe3yJbTaTaMu ABJIAIOTCA:
- 8 YEHHOCMHO-OPUEHMAYUOHHOUL Chepe. TyBCTBO TOPAOCTH 32 POCCUICKYIO HAYKy, OTHOIIICHUE
K TPYZY, IIEeICYCTPEMIICHHOCTh, CAMOKOHTPOJIb M CAMOOIICHKA;
- 8 mpyoosoll cghepe. TOTOBHOCTh K 0CO3HAHHOMY BBIOOPY JanbHEHIIIEH 00pa3oBaTeIbHOM
TPAaCKTOPHUU;
- 8 NO3HABAMENbHOU Chepe: MOTUBAIUS YUCHHS, YMEHHUE YIPAaBIATh CBOCH MO3HABATEIHHOMN
JESTEITbHOCTH.

IIpeaMeTHBIMU pe3yabTATAMM OCBOCHHSI TPOTPAMMBI SIBIISTFOTCSI:
- 6 N03HABamenvHol cghepe:
OIHCHIBATH IEMOHCTPAIIMOHHBIE U CAMOCTOSTEIBHO MTPOBEICHHBIE XUMUYECKUAE SKCIIEPUMEHTHI;
KJIaccu(UIMPOBATh U3YUYCHHBIC OOBEKTHI U SIBJICHUS;
JIaBaTh OIPEICIICHUS U3YUYCHHBIX TIOHSTHIA,
OIKCBIBATH M PA3JINYaTh U3yUCHHBIC BEUICCTBA, IPUMCHSIEMbIC B TIOBCEIHEBHOM KHU3HH,
CTPYKTYpUPOBAaTh U3yYCHHBIN MaTepUal U XUMHUECKYI0 HH(DOPMAITUIO, TOJTyYCHHYIO U3 APYrHX
HUCTOYHUKOB;
JieTaTh BBIBOJIBI M YMO3AKITFOUCHUS U3 HAOIIOACHUH;
0e301acHO 00paIIaThCsi BEIIECTBAMH.
- 6 mpy0osoll chepe:
TUTAHUPOBATh M OCYIIECTBIISATh CAMOCTOSATEIILHYIO Pa0OTY MO MOBTOPSHUIO U OCBOCHHUIO
TEOPETHUYECKON YacTH,
TUTAHUPOBATh U MPOBOJAUTH XUMHUECKUI SKCIICPUMEHT; UCIIOJIb30BATh BEIIECTBA B COOTBETCTBHUU
C MX MMpeIHA3HAUYCHUEM U CBOMCTBAMH.
- 8 YEHHOCMHO - OPUEHMAYUOHHOU cihepe:
aHAJTM3UPOBATh u OIICHUBATh  MOCIEACTBUS JJISI  OKpYXKArOIIeH Cpe/ibl
OBITOBOM U
MPOU3BOJICTBEHHON  JICATEIILHOCTH YEJIOBEKA.
- 8 cqhepe 6e30nacHOCMU HCUZHEOeAMENTbHOCMUL:
OKa3bIBaTh MEPBYIO MOMOIIb MTPU OTPABJICHUAX, 0)KOTaX U JPYrUX TpaBMaX, CBSI3aHHBIX C
BEIIECTBAMU U J1a00PaTOPHBIM 000PYIOBAHUEM.
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MertanpeaMeTHbIMHU Pe3yJIbTATAMH SBJISIOTCS:
- YMEHHE ONPENENATh CPEICTBA, TEHEPUPOBATH UJEH, HEOOXOUMBIE /ISl UX peallu3allly;
- BJIaACHHUC YHHUBCPCAJIbHBIMU CCTCCTBCHHO-HAYYHBIMU cnocobaMu ACATCIIbBHOCTU: U3MCPCHUC,
HaOII0/ICHUE, SKCTIEPUMEHT, ydeOHOE UCCIICOBAHNUE;
- YMCHHUC OIPCACIIATh LCIH U 3ada4u ACATCIIbHOCTHU, BBI6I/IpaTL cpeacTBa peajin3aluu LCIu U
MNPUMCHATH UX HA IMTPAKTUKE,
- UCII0JIb30BATh PA3JIMYHBIC NCTOYHUKH IJIA MMOJTYUCHUA XUMHAYECKOU I/IHq)OpMaLII/II/I.

OcBoeHnue IMporpaMmaI BHCyquHOﬁ JCATCIIBHOCTU 06yanOIIII/IMI/IC$I IMMO3BOJIMT MOJYYHUTH
CIIETYIOLIHE PE3YIbTATHI:

B cgpepe pazeumusa nuunocmuvlx yHUBEPCATIbHBIX YUEOHBIX OCUCHBUTL 8 PAMKAX:
Koenumuenozo komnonenma 6yoym cpopmuposanul:

- 9KOJIOTMYECKOE CO3HaHUE, NMPU3HAHUE BBICOKOM LIEHHOCTU XM3HU BO BCEX €€ IPOSIBICHUSX;
MPaBUJI IOBEJCHUS B UYPE3BBIUANHBIX CUTYAIUX;

- OCHOBBI COLMATIbHO-KPUTHUECKOTO MBILIJIEHHSI, OPUEHTALUS B OCOOCHHOCTAX COLMAIbHBIX
OTHOIIIEHUW W B3aUMOACHCTBHIA.

Hesamenvnocmuozo komnonenma 6yoym cghopmuposanvl:

- yYMEHME BECTH JMAJIOT HAa OCHOBE PaBHOIPABHBIX OTHOILIEHUN U B3aUMHOTO YB)XKCHUS U
TIPUHSTHS;

- YCTOMYMBBIM IMO3HABATENIbHBII MHTEPEC M CTAHOBJIEHHWE CMBICIO00pasytonieil (yHKIUH
M03HABATEIHHOIO MOTHBA;

- TOTOBHOCTbH BbIOOPa IPO(UIBLHOrO 00pa3oBaHMUsL.

LlennocmHo20 U IMOYUOHATLHO20 KOMNOHEHMO8 Oydem chopmuposana.

- MOTPeOHOCTh B CAMOBBIPAXEHUH U CaMOPEaTN3allii, COLUAIbHOM NPU3HAHUY.
OO0yuaromuiicst TOJIYYUT BO3MOKHOCTb 11 (POPMHUPOBAHMUS:

- TOTOBHOCTH K CaMOOOpPa30BaHUIO I CaMOBOCIUTAHUIO;

- BRIP@KEHHOHN YCTOMYHMBOM yueOHO-TI03HABATEILHON MOTHBAIIUY M HHTEPECA K YUCHUIO.

B cghepe pazeumusa pezynamuenvix yHu8epcanbHblX yueOHbIX 0elicmeuil 00yuaruiuiics
Hayuumcsa:

- CaMOCTOSITEIbHO aHAJU3UPOBATH YCIOBHS JOCTMXKEHUS II€JIM Ha OCHOBE Y4eTa BBIJCICHHBIX
YUHTEIEeM OPUEHTHPOB JCUCTBUS B HOBOM y4eOHOM MaTepHale;

- LIeJIeToIaraHuio, BKIII0Yasi IOCTAaHOBKY HOBBIX 1ieJei, mpeoOpa3oBaHUE MPAKTUUECKON 3a/1a4uu
B [I03HABATEJbHYIO;

- IJITAHUPOBATH MYTH JOCTHXKEHUS LIeTeH.

Tonyuums 603MOHCHOCMb HAYYUMBCAL:

- MpU TUTAHUPOBAHUU JOCTUKEHHUS LIeTIeH CAaMOCTOATENIBHO U a/IEKBAaTHO YYUTHIBATh YCIOBUA U
CpEICTBA UX JIOCTHXKECHHUS,

- CaMOCTOSTEILHO CTaBUTh HOBBIE YUEOHbIE IIENIU U 3a/1a4H.

B cepepe pazeumua nosnasamenvnbvix yHUgepcanbHulX YUeOHbIX 0eUCm Ul 00yUAIOuUIiCA
Hayuumeca:

- IPOBOJINTH HAOJIIOIEHUS U SKCIIEPUMEHT 1101 pyKOBO/ICTBOM YUMTEIS;

- OCHOBAM pea3aluu IPOEKTHO-UCCIIEN0BATEIbCKON JEATEIBHOCTH;

- OCYILIECTBISATh PacIIMPEHHbIN NOUCK HH(OPMAIMU C UCTIOIb30BAHUEM PECYpPCOB OUOINOTEK U
HMHTEpHETA.

Llonyuum 603MOINCHOCMb HAYYUMBCA:

- CaMOCTOSITEIBHO MPOBOAUTH MCCIEIOBAaHNS HA OCHOBE IPUMEHEHUS METOJI0B HAOJIOJICHUS U
JKCIIEpUMEHTA;

- CTaBUTH NpoOJIEMy, apryMEHTHPOBATD €€ aKTyalIbHOCTb;

- OPraHU30BaTh UCCIIEAOBAHUE C LENbIO IIPOBEPKU FMIIOTESHI;

- BBIJIBUT'aTh TUIIOTE3BI O CBA3SAX U 3aKOHOMEPHOCTSIX IIPOLIECCOB;

- IeJlaTh YMO3AKIIIOUEHHUs U BBIBOJbI HA OCHOBE apI'yMEHTALIUH.
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B cpepe pazeumus KOMMYHUKAMUBHBIX YHUBEPCAIbHBIX YUEOHBIX OCUCM UL 00YUAIOUUIICA
Hayuumcsa:

- AJICKBATHO HCIIOJIb30BaTh PEYEBBIC CPEACTBA JUISI PEIIEHUS PA3JIUYHBIX KOMMYHHUKATHUBHBIX
3a7a4; BJAJETh YCTHOW U NMCbMEHHOM PEYBIO;

- aJICKBaTHO UCIIOJIb30BaTh PEYb IS IJIAHUPOBAHUS U PETYIISILIUU CBOEU IEATEIIBHOCTH;

- OPraHu30BbIBATH U INIAHUPOBATH YIEOHOE COTPYIHUUYECTBO C YIUTEIIEM H CBEPCTHUKAMU;

- CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

- UHTErpuUpOBaTHCS B IPYIITY CBEPCTHUKOB U CTPOUTH MPOJTYKTUBHOE B3aUMOJEHCTBUE CO
CBEPCTHUKAMU U B3POCIIBIMHU.

Honyuums 603MOHCHOCIb HAYYUMBCA

- OKa3bIBaTh MOJIEPKKY U COAEHCTBUE TEM, OT KOTO 3aBUCHUT JIOCTUKEHHUE LIEIU B COBMECTHOM
JICSITCIILHOCTH;

- OpaTh Ha ce0s MHUIIMATHBY B OpPraHU3allud COBMECTHOTO JICHCTBUS.

111 ®opmbl ¥ BUABI y4eOHOIM 1eATEIbLHOCTH

B mponecce 3aHSTUN BCAYIIMMU MCTOAAaMHU U IMIPUECMaMU OpraHu3anuu JCATCIbHOCTHU yUallluXCsa
SABJISIFOTCSI:

— METOJT CITyXOBOTO BOCTIPHATHS M CIIOBECHOM Tiepeadn HHPOPMAIINH;

MIPUEMBI: paccKas, JEeKIHs, JUCKycCusi, Oece/ia, BRICTYIUICHHUE;

— METOJ CTUMYJIIMPOBAHUA U MOTHUBAIIUU;

IMPHUEMBI: CO3JIAHUEC CUTYyallUU YCII€XaA, ITOOIIPEHUEC, BBIMIOJITHEHUC TBOPUCCKHUX Sa)IaHHﬁ, CO3JaHUC
MpOOJIEMHON CUTYAIH, MPOTHO3UPOBAHKUE OYIAyIIel NeATeIbHOCTH, KOPPEKTHOE MPEIbIBICHNE
TpeOOBaHUM, 3aMHTEPECOBAHHOCTh PE3YJIbTaTaMH PabOTHI;

— METOJI TIepeAayrl HHPOPMALIUU C TIOMOIIBIO TPAKTUICCKOH JEATEITbHOCTH;

MIPUEMBI: COCTABJICHHUE IIJIaHA, TE3MCOB BHICTYIUICHUH, peIaKTHPOBAHHE, OIICHIBAHNE
BBICTYIIJICHUH, COCTABJICHUE CXEM M TaOJIHII;

— METOJ KOHTPOJIS;

MIPUEMBI: aHAJTU3 BHICTYIUICHHA, HAOTIOCHUS, CAMOOIICHKA, OIIEHKA I'PYIIIBI, TECTHI,
BBICTYIJICHUSI Ha 3aHATHIX, 3aIUTa MPOCKTA.

@®opMbl OPraHu3anum 00y4eHus :
— IPYIIIOBEIE;

— UH/AUBHyaJbHBIC;

— (ppoHTaATIBHBIE.

IV ®opMbI KOHTPOJIA Pe3yJIbTATOB OCBOEHHS IPOTPAMMBI

@DopMbI KOHTPOJIA:
® TEKYIIMH KOHTPOJb (OL[EHKa aKTUBHOCTHU MPU 0OCYXAEHUU MPOOIEMHBIX BOIIPOCOB,
pe3yabTaTOB BBHINOJIHEHUS JOMAITHUX 3aaHui);
® TEeMaTUYECKUH KOHTPOJIb (OL[EHKA Pe3yIbTaTOB TEMAaTHUECKOTO TECTUPOBAHMS);
® UTOTOBBIM KOHTPOJIb (OLIEHKA PE3y/IbTATOB BHIMOJIHEHUS pa3indHbIX BapuanToB KIIMoB)

V Copaepixanusi Kypca BHEYPOUYHOI 1eATeJILHOCTH

BEIIECTBA (3 uaca)

Hemuoro u3 ucropun xumuu. XuMus BUepa, Cero/iHs, 3aBTpa.
BermectBo, pusnyeckue cBOMCTBA BEIIECTB.

OTnrumne YUCTHIX BEHIECTB OT cMecel. CriocoObl pa3ieieHns CMeceil.
IIpakTuuyeckas padora Ne 1 «CriocoOsl pa3yieneHus cMecein».
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XUMHUYECKHUE PEAKIIUMU (4 yaca)

[Mpuznaku xuMuyeckux peakuuil. Kiaccudukanus XUMHYECKHX pEakIUi 10 pPa3IHYHBIM
IIpU3HAKaM. OJIEKTPOJUTHYECKAs IUCCOLMALMS. OJEKTPOJUTHl U HEIIEKTPOJIUTHL. Peaknuu
MOHHOTO  OoOMeHa.  OKHCIHTEIBHO-BOCCTAaHOBUTENbHBIE  peakuuu.  OKucauTe I U
BOCCTaHOBUTEIIN.

JlabopaTopnasi paGora Ne 1 «Peakuus 3amerieHuss MEOU JKEJIE30M B pPacTBOPE MEIHOTO
KyIIOpoca, BOJOPOJA IMHKOM B PACTBOPE COJITHOM KUCIIOTBI.

JlabopaTopuasi pa6ora Ne 2 «Peakumsi oOMeHa MeEXIy KapOOHATOM KaJbIUs M COJSHOU
KUCIIOTOM, XJIOPUIOM Oapusi U CEpHOM KUCIOTOM», «Peakuus paznoxkenus ruapokcuaa meau (11)».

METAJIJIBI (9 yacoB)

XapakTepucTUKa METAJIJIOB IVIaBHBIX OATPYII U UX COCIUHEHUM

OO0m1as XapakTepuCcTHKa MEeTauIoB TiaBHbIX noarpynn [-III rpynn B cBsA3M ¢ UX MOJNIOKEHUEM B
MEPUOINYECKON cucTeMe XuMuueckux 3nemeHToB [[.1. MenneneeBa 1 0COOEHHOCTU CTPOCHHUS X
aTOMOB.

XapakTepHble XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB U COEAMHEHUI METAIJIOB - IEJIOYHBIX,
LIEJI0YHO3EMEIIBHBIX.

XapakTepucTHUKa NEPEXOIHBIX JIEMEHTOB — MEIH, KeJe3a, ATFOMUHUS 110 UX MOJIOKEHUIO B
MEPUOANIECKON CHUCTeMe XUMUYecKux 3eMeHToB [[.M. MenpeneeBa 1 0COOCHHOCTSIM CTPOSHUS
UX aTOMOB.

Metannsl B mpupoje: pyAbl UYEPHBIX, I[BETHBIX, JPAarolleHHbIX METAJUIOB. XapaKTepHbIe
MeTalinyeckre, (QU3nYeckhue M XUMHUYECKHE CBOWMCTBA, BHYTPEHHEE CTPOEHHE METaJUIOB.
[ToHsiTHE aKTUBHBIX U ACCUBHBIX MeTasuIOB. [lonb3a 1 Bpel MeTaIoB ISl YeIoBeKa.
DIEeKTPOXUMHUYECKUIN Psijl HanpsbkeHnid MetaimioB. Kopposust mMeramioB. MexaHu3M KOppo3uu
MeramioB. Knaccudukanus kxoppo3un MetamwioB. CrnocoObl  3aluThl  OT  KOPPO3HH.
AHTHKOppO3UiTHbIE MOKPHITHS. CIIJIaBhI.

Peakimun OBP ¢ yuactuem metaiioB u ux coenuHenui. [lemouku mpeBpamieHuit (mo odpasiy
oro).

IIpakTHyeckasi padora Ne 2 «KauecTBeHHBIC peaKIIUi Ha HOHBI METAJLIIOB)

HEMETAJLJIBI (13 yacos)

Hemerannsl B npupose. Mcnonb30Banne npupoIHbIX PECYPCOB.

Crpoenue aromoB HemeTayuioB. CTpoeHHs MoJieKyl HemeTamioB. dusnueckue CBOHCTBa
HemeTaiioB. CocTaB U CBOMCTBA IPOCTHIX BEIIECTB — HEMETAJLIOB.

Psn anexTpooTpuaTeIbHOCTH HEMETANIOB. XUMUYECKHEe CBOMCTBA HEMETAIIIIOB.

[IpakTHueckas mIKana »AIIEKTPOOTPUIATEILHOCTH aTOMOB. Hemeramuibl — OKUCIUTENU W
BOCCTaHOBUTENH. B3anMoaelicTBHE C MPOCTHIMU U CIIOKHBIMU BELIECTBAM.

OOmiass xapakTepucTHKa HeMeTaiioB raBHbIX noarpynn IV-VIl rpynn B cBs3u ¢ wux
MOJIOKEHHEM B TMEpPHOJMYECKON cucteme xumuueckux osaemeHToB J[.M. MenneneeBa u
OCOOCHHOCTSIMU CTPOCHHS UX aTOMOB.

XapakTepHble XUMHUYECKHE CBOWCTBA IIPOCTHIX BEIIECTB U COCTUHEHUI HEMETAIJIOB - TaJIOT€HOB,
KHCIIOpO/1a, Cepbl, a30T1a, pocdopa, yriepoaa, KpeMHUS.

Pemenue 3ananuii Ha COCTaBIEHNE YPABHEHUM XUMUYECKUX PEAKIIUH.

IIpakTnyeckas padora Ne 3 «OKkcrepruMeHTaIbHBIE 33/1a4M MO0 PACIIO3HABAHUIO U TIOTYYCHHIO
BEII[ECTBY

XUMMS ¥ 3JOPOBBE (2 1aca)

COCTaB H CPEACTBA COBPEMCHHBIX U CTAPUHHBIX CPCACTB IT'MI'UCHBI, POJIb XUMHUYCCKUX 3HAHUH B
rpaMOTHOM BLI60pe OTUX CPCACTB; NOJIC3HBIC COBCTHI M0 YXOAY 3a ITOJIOCTHIO pPTa.

OCHOBHLIC COCTAaBJIAOIIHUEC 3J0pOBOT0 06pa3a JKHN3HU. HpaBI/IJ'Ia NoAACPIKAHUA 3I0POBOI0 06pa3a
JKN3HU. POJIb XUMWUECKUX 3HAHUH IIpU aHaJIN3¢C BSaHMOI[CﬁCTBHH OopraHusma C BHENIHEN CpCI[Oﬁ.



TOUYKA !'POCTA

XUMMUS U IKOJIOI'US (4 yacoB)

OcHOBHBIE BU/IbI 3arpsI3HEHUN aTMOC(epsl U UX UcTOYHUKH. Boma. Bona B

Maciutadax rianeTsl. OUuCcTKa MUTHEBOM BOJIBI.

[TapHukoBsIi 3 deKT, rrodanbHOE MOTEIUICHUE KIMMaTa U UX BO3MOXKHBIE MociencTBUSA. O30HOBBIN
CJIOH W €r0 3HaYeHUE JUTSl )KU3HH Ha 3emMJie. 3amura aTMoc(epsl OT 3arpsi3HEHUS.

Hedts 1 HedTenpoaykTsl. HedTh Kak TOmIMBO. 3arpsi3HEHNs] MUPOBBIX BOJOEMOB. JInyHas
OTBETCTBEHHOCTh Ka)KJIOTO UEJI0BEKa 3a OE30MACHYI0 OKPYKAIOLYIO CpEey.



TemaTn4eckoe INIAaHUPOBaHHUE

TOUYKA \!pocm

Hcnoab3oBanue
Koui- 000py/0oBaHus LIEHTPA
Ne €CTeCTBEHHOHAYYHOI H
n/n Tema sansrus Bo TEXHOJIOTHYeCKOi
4acoB .
HaNpaBJeHHOCTel
«Touxka pocra»
. BemectBa 3

1. | HemHoro w3 wucropunm Xumuu. XHUMHUS BYEPA, JIeMOHCTpAIIMOHHOE
CErOJIHs, 3aBTpa. obopyoBaHue

2. | BemectBo, (hpu3ndeckne CBOMCTBA BEUIECTB.

OTnuure YUCTHIX BEleCTB OT cMmeceil. CrocoOsn
pa3aeneHus CMecen.

3. | Ipaktuueckass padora Ne 1  «CrocoObl Lludposast 1aboparopus o
paszieneHus cMecein. XuMuH (0a30BbIi yPOBEHD),

KOMIIJIEKT TIOCY/IbI U
000pyTIOBaHUS JJIS
YYEHHUYECKHUX OIBITOB
(pusuka, xumus,
OMOJIOTHS ), KOMILIEKT
XUMHUYCCKUX PECAKTHBOB
1. XuMHYeCKHe peaKu 4

4. | IIpusnaku xumudeckux peakuuil. Kinaccudukanus
XMUMHYECKUX peakluil MO pa3IudHbIM IPU3HAKaM.

DNEeKTPOIUTHYECKAs TUCCOLIUAIIMS.

5. | DIEKTPOJUTHI ¥ HEANEKTPOJIHUTHI. Peakiim HOHHOTO JIeMOHCTPAIHOHHOE
oOMeHa. OKUCIUTETHLHO-BOCCTAHOBUTEIHHbIE obopynoBaHue
peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIH.

6. | Jlaboparopunasi padora Ne 1 «Peakius 3amerieHus Hudposas gadopaTopus 1Mo
MEIu JKEIe30M B pacTBOpEe METHOTO KyIopoca, xumnu (6a30BBIi ypOBEHB),
BOJIOPOJa LIMHKOM B PacTBOPE COJISTHOW KUCIIOTBD». KOMILJIEKT ITOCYAbI 1

000pyOBaHUS IS
YUEHUYECKUX OTIBITOB
(busuka, xumus,
OHMOJIOTHS ), KOMILJIEKT
XUMHUYCCKUX PECAKTHBOB
7. | Jlabopatopnasi pabdora Ne 2 «Peaknus oOMeHa [udpoast 1aboparopust o

MeXAy KapOOHATOM KalbIMsl U COJSHOM KHUCIOTOM,
XJIOpuaoM Oapusi U CepHOIl KucioToi», «Peakuus
paznoxxenus ruapokcuaa meau (11)».

XuUMHUH (0a30BBIN YPOBEHB),
KOMIUIEKT ITOCYIbI U
000pyOBaHUS IS
YYEHUYECKUX OIBITOB
(busuka, xumus,

OMOJIOTHS ), KOMILIEKT
XUMHYECKHX PEAKTUBOB




TOUYKA \!pocm

1. MeTtaibl.

XapaKTepI/ICTI/IKa MCETAJJIOB I'JITaBHBIX HOI[I‘pyTIH Hn UXxX
COEIMHEHUI.

OOm1ast XxapaKTEpUCTHKA METAIJIOB TJIaBHBIX
noarpyn -1l rpymi B ¢Bs3M ¢ UX MOJOXKEHUEM B
MEPUOIUYECKON CUCTEME XUMHUECKUX IEMEHTOB
J.W. MenneneeBa 1 0COOEHHOCTU CTPOCHUSI UX
aTOMOB.

10.

XapakTepHbIe XUMUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB U COCAMHEHUIN METAJIJIOB - IIEJTOYHBIX,
LIEJI0YHO3EMEIIbHBIX

JeMoHcTpanmoHHoe
obopyoBaHue

11.

XapaKTepI/ICTI/IKa MEPCXOAHBIX 3JICMCHTOB — MCIH,
Kelesa, aIFOMUHUS 110 UX MOJIOKEHHUIO B
HepI/IOHI/I‘-ICCKOI\/JI CHUCTEMEC XUMHNYCCKHUX DJICMEHTOB
J.V1. MenneneeBa 1 0COOEHHOCTSIM CTPOEHUS UX
aTOMOB.

12.

Meramisl B HpuUpoae: pPyAbl YEPHBIX, [BETHBIX,
JParoLEeHHbIX METaJUIOB. XapakTepHsle
MeTajinyeckue, (pusnueckue U XUMUYECKHe
CBOMCTBA, BHYTPCHHEE CTPOECHUE METAJUIOB.

13.

IloHsATHE aKTUBHBIX M IACCUBHBLIX MeTaJlIoOB. Ilomp3a
" BpCa METAIJIOB JJId YC€JIOBCKA.

14.

DIEKTPOXUMHUYECKUH Pl HAIPSDKEHU METAIIIOB.
Koppo3sus meramioB. MexaHn3M KOppO3HUH
MeTaiuioB. Kiaccudukanus koppo3un MeTaIos.
CrocoObl 3aIUTHI OT KOPPO3UU. AHTUKOPPO3HITHBIS
noKpbITHS. CIUIaBbl.

KoMiuiexT xomiexkuum u3
CIIMCKa

15.

Peakumu OBP ¢ ywactmemM MeTalIoOB ©  HUX
coenuaeHuil. llemouku mpeBpamieHuii (mo ooOpasiy
oro).

JleMoHCcTpamoHHoe
obopynoBaHue

16.

IIpakTHyeckasi padora Ne 2 «KauecTBeHHbBIC
peaKkuu Ha MOHBI METAJJIOBY

Hudporas madboparopus mo
xuMuH (0a30BBIN YPOBEHB ),
KOMIUJIEKT TTOCYbI U
000pyTIOBaHMS IS
YYEHHUYECKUX OIBITOB
(busuka, xumus,
OHMOJIOTHSI ), KOMILJIEKT
XUMHYECKUX PEAKTHBOB

V. Hemeranabl

13

17.

Hemerannst B npupoge. Mcnonib30Banne mpupoIHBIX
pecypcoB.

18.

CTpOGHI/Ie aTOMOB HEMCTAJIJIIOB.

19.

CTpOCHI/IH MOJICKYJI HCMCTAJIJIOB.

20.

du3nyeckue CBOMCTBAa HEMETAIOB.

21.

CoctaB u  cBONCTBA INPOCTBIX
HEMETaJIJIOB.

BCIICCTB -

22,

Pan QJICKTPOOTPUIATCIIBHOCTH HEMCTAJIJIOB.

23.

XHMHYECKHE CBOMCTBA HEMETAJLIIOB.

udposas mabopaTtopus 1Mo
XUMuH (0a30BBIH YPOBEHB),
KOMIUIEKT MTOCYbI U
000pyHOBaHUS IS
YYEHUYECKUX OTBITOB
(puzuka, xumus,
OUMOJIOTHS ), KOMILIEKT

10




TOUYKA \!pocm

XUMHUYCCKUX PCAKTHBOB

24,

HpaKTqucxaﬂ IIKaja  S3JICKTPOOTPULATCIBHOCTHU
aTOMOB.

25.

Hemerainibl — OKUCIUTENN U BOCCTAHOBUTEIIH.
B3anmoeiictBre ¢ IPOCTBIMU U CII0KHBIMU
BEIIECTBAM.

26.

OO0mrast XapakTepuCTUKAa HEMETAJUIOB  TJIaBHBIX
noarpynn |V-VII rpynn B cBsi3u ¢ UX NOJI0KEHUEMB
MEPUONYECKON CHCTEME XHMHUYECKHX 3JIEMEHTOB
J.V. MenneneeBa u 0COOEHHOCTSMM CTPOEHMS UX
aTOMOB.

27.

XapakTepHble XMMHYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB U COSMHEHUN HEMETAIIOB - TAJIOT'€HOB,
KHCIIOpOJia, cephl, a3oTa, (ocdopa, yriepoaa,
KPEMHHUSI.

28.

Pemrenne 3amaHmii Ha COCTaBJIEHHE YpaBHEHUM
XUMHUYECKUX PEAKIIH.

29.

IIpakTuuyeckas padora Ne 3 «DkcriepuMeHTaTBHBIE
3aJauy 110 PaclO3HABAHUIO U MOyYEHHIO BELIECTB»

udposas nabopaTopust 1o
XUMUH (0a30BBIN YPOBEHB),
KOMIUIEKT MTOCY/Ibl U
000pyTOBaHMS JJIS
YYEHUYECKUX OMBITOB
(puzuka, xumus,
OMOJIOTHS ), KOMILIEKT
XMMHYECKUX PEaKTHBOB

V. Xumusi 4 310pOBbe

30.

CoctaB M cpencTBa COBPEMEHHBIX M CTApUHHBIX
CPEICTB TUTHEHBI, pPOJIb XHUMHYECKUX 3HaHUI B
rPaMOTHOM BBIOOPE ITHX CPEJCTB; MOJIE3HbIE COBETHI
M0 YXOJy 3a MOJIOCTBIO PTa.

31.

OCHOBHBIE COCTABJISIOIIUE 3I0POBOTO 00pasa
xu3HU. [IpaBuia moaaepxanus 310poBoro oopasa
KU3HU. POJIb XUMUYECKUX 3HAHUN TIPU aHATHM3E
B3aMMOJICHCTBHS OpraHru3Ma ¢ BHELIHEHW Cpelion.

V1. Xumus 1 3KoJ10rus

32.

OcHoBHbBIE BUABI 3arpsi3HEHUN aTMochepbl M UX
HCTOYHUKHU.

33.

Boma. Boma B Macmrabax mmiaHeTol. QuwucrTka
NUTHEBON BOJIBI.

34.

[TapuukoBelid  3¢dekr, TI00aTbHOE TOTEIUICHUE
KJIUMaTa ¥ X BO3MOXKHBIE mocyiecTBUS. O30HOBBIIM
CJIOM M ero 3Ha4YeHHe AJIs )KM3HHM Ha 3emuie. 3almra
aTMoc(epsl OT 3arpsI3HEHHSL.

35.

Hedts n nHedrenponykrsl. HedTh Kak TOMIHUBO.
3arpsi3HEHUs1 MUPOBBIX BOJIOEMOB.

JInyHast OTBETCTBEHHOCTD KaX/I0T0 YeJloBeKa 3a
0€30MaCHYI0 OKPYKAIOLYIO CpEy.

KoMIuiexkT xomiekuu u3
CIMCKa
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TOUKA \!POCTA
VIl IlepeyeHb pekoMeHAyeMbIX HCTOYHMKOB

1. Apckuit FO.M., lanunsu B.W. u ap. «9xonorudeckue npoOaemMbl: YTO MPOUCKOIUT, KTO
BHHOBAT U YTO JIENaThy»: yueOHoe mocodbue. M., MHOITY, 1997.
2. baiikoBa B.M. Xumus nocne ypoxos. B momouis mkose. — M.: [IpocBemnienue, 2011

3. beikanosa T.A., beikanoB A.C. 3a1auu 0 XUMHH C YKOJIOTHYECKUAM COJICPIKAHUEM. —

Boponex, 1997.

Tomeadensn M.I'. BHeknaccHas paboTa mo xumuu. — M.: [IpocBemenne, 2012.

I'ne6osa B.JI. Opranusanus v mpoBEACHUE IKOJIOTHUECKOTO PAKTUKYMA CO

IIKOJIbBHUKaMK: MeToandeckue pekomennanuu/B.J1. ['me6osa, H.B.Ilo3aHskOBa. —

Vineguosck: YUIIKITPO, 2007

6. I'peuymaukosa T.}O. IIporpamMma BHeypouHOU AesTenbHOCTH «brocdepa. Dkonorusi.
3nopoBbey. [Teker]: meroauueckue pekomennanuu /T.1O. I'peuymnukosa, E.B.
Crmpuna. — YiesaoBck: ®T'BOY BO «Yal'TIV um. U. H. Yassaosay, 2017.

7. T'peuymnukosa T.1O. IIporpamMma BHEYpOUHOH JA€ATEIBHOCTU «DKOJIOTO-KPAEBETUECKHE
kBecThl». [ Tekct]: metoauueckue pexomenaamnuu /T.10. I'peuymankosa, E.B. Cniupuna.
— Vaesgaosck: ®I'BOY BO «Ynl'TIY um. U. H. Ynesuosay, 2017.

8. Cmmpwuna E.B. [Ipaktukym no aucrurummHe «[Ipuknamgaas ruapoOuoorusy»: yaeOHoe
nocooue. YiabsaaoBck: YI'CXA um. IT.A. Croasinuna, 2012.

9. Cmupuna E.B. [Iporpamma BHEYpOUHOI! esTENHHOCTH «UeOBEK Cpeu JII0Iei».
[TekcT] : MeToaMUecKue pekoMeHaanuu s yauteneit ononoruu / E.B. Cnimpuna, T.1O.
I'peaymankoBa. — YabsaoBck: Lentp OCH, 2015.

10. ®aneeBa I'.A. Xumus 1 skostoTusi: MaTtepuaisl sl IPOBEICHUS Y4eOHOH 1 BHEYPOUHOM
paboTHI IO IKOJIOTHYECKOMY BocTiUTaHuI0. — Bonrorpan: Yuurens, 2005
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