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|. INosicHUTEJLHAHA 3ANMMCKA

IIporpamMmma  «OKCnepUMEHTalbHAsl XUMHS»  ACTAIU3UPYET COAEp)KAaHUE  Kypca
BHEYPOYHOHI JESITEeIbHOCTH, JAeT MOAPOOHOE paclpelielleHue 4acoB M IOCIEI0BATENbHOCTh
U3Y4YEHHUS TEM U Pa3J/IEJIoB.

JlanHas nmporpamma mpeaHa3HadeHa Ui ydammxcs 8- 9 kiacca, Mmo3BoJsieT paclIipuTh U
yIIIyOUTh y Yy4YalMXCsl MPAKTUYECKOEe NMPUMEHEHHUE IOJTYYEHHBIX TEOPETHMUYECKHX 3HAHUU IO
XUMHH.

ABTOpcKasi mporpamMma paccuutaHa Ha 35 y4eOHpIXx waca (1 wac B Hexmenw),
OpUEHTHpOBaHa Ha YriyOJeHHEe M paclIMpeHHe 3HAHWN, HAa pa3BUTHE JIIOOO3HATEIBHOCTH M
MHTEpeca K XUMHHU, Ha COBEPIIIEHCTBOBAHUE YMEHHUM yJalMxcsi 00palaThCsl ¢ BELIECTBAMH.

JlaHHBII KypC  BHEYPOYHOM  JEATEIBHOCTH  MNPEAYCMATPUBAET  HKOJOTHUYECKYIO
HaNpaBICHHOCTh XUMHUYECKOT0 OOpa30BaHUs, NPEAyCMAaTPUBAECT O3HAKOMIIEHHE Yy4allluXcs C
XUMUYECKUMH aCTIEKTaMHU COBPEMEHHOW JKOJIOTMH U JKOJIOTHYECKUX MpobiieM (riobambHOE
MOTEMJICHUE KJIMMAaTa, 0O30HOBBIE JIbIPBI, KUCIOTHBIE 0K, 3arpA3HEHNE OKpYXKaloUlel cpensl,
HCTOIICHHUE MMPUPOIHBIX PECYPCOB).

IleHHOCTH MpOrpaMMbl 3aKJIIOYAETCs B TOM, UYTO YydYallluecs C IOMOIIBIO KEHC —
TEXHOJIOTUH MOIydaT BO3MOXKHOCTh ITOCMOTPETh Ha pa3jIn4HbIe NMPOOJIEMBl C MO3ULUHN YUYEHBIX,
OLIYTHUTH BECh CIIEKTP TPeOOBaHUN K HAYYHOMY HUCCIICOBAHUIO.

AKTyaJIbBHOCTb NPOTpaMMbl B TOM, YTO OHA CO3JaeT YCIOBHUS UI1 COLHAIBHOIO,
KyJIBTYpHOTO U TPO(ECCHOHATBHOTO CaMOOIPENENeHUs, TBOPYECKOW CcaMopealn3aluu
JUYHOCTH peOCHKa, (OPMHUPOBAHUSA XHWMHUYECKOM TpPaMOTHOCTH. 3HAaHUSA W  YMEHUA,
HEOOXOAMMBIE [UIS OpraHM3allld HCCIEI0BATENbCKOM JEATENbHOCTH, B OyaylIeM CTaHyT
OCHOBOI Il OpraHW3allid HAay4yHO-HUCCIIEOBATEIICKONW NEATENBHOCTH B BY3aX, KOJIICIKaX,
TEXHUKYMax U T.[.

Bce uHHOBalIMOHHBIE TMEAArorMyeckMe TEXHOJOTMM HW3HAYaJIbHO CTPOSITCS  Ha
KOMIIETEHTHOCTHOM TIOJXO/€ M HAaLEJIEeHbl B pe3ynbraTte oOOydeHHs Ha Oyaymryro
poeCCUOHANIBHYIO  JeSATEeIbHOCTh. JlaHHOE yTBEpKIEHHE M ONpeAessieT aKTyaJbHOCTb
npumenenus «Keiic — merona» B mpakTuke oOpazoBaHusa. Keilc — TEXHOIOTUM NPEICTABISIOT
co0oii rpymnmny o0pa3oBaTeIbHbIX TEXHOJOTHM, METOJOB U IIPUEMOB O0Y4EHUs,, OCHOBAHHBIX Ha
peleHN KOHKPETHBIX IpoOieMm, 3ajad, MO3BOJSIOT B3aUMOCHCTBOBATh BCEM OOydaromuMCH,
BKJIIOUAs IIPENOAaBaTels.

ITpu pa3paboTke mporpaMMbl akLEHT JAeNalicsi Ha BOIPOCHI, KOTOpble B 0a30BOM Kypce
XMMHMHM OCHOBHOM IIKOJIBI PACCMAaTPUBAIOTCS HENOCTATOYHO ITOJHO WJIM HE PAaCCMaTPHUBAIOTCS
COBCEM. 3aauMl U yIMpaKHEHUs MOJ0O0PaHbI TaK, YTO 3aHATHUS MO MX OCMBICICHHUIO U PEUICHUIO
IIPOXOAAT MO0 MapajIeIbHO C U3y4aeMbIM Ha ypOKaxX MaTepUasioM, JIMOO KaK OBTOPEHUE yxkKe
IIOJIy4EHHBIX 3HAHUM.

[IpakTHueckass 3HAYMMOCTBH IPOTPAMMBI 3AKIIOYAETCS B TOM, YTO C IIOMOIIBIO KEHC-
TEXHOJIOTUH YJIaeTCsl aKTMBU3MPOBATH pa3NUyYHbIE (DAaKTOPBL: TEOPETUUYECKHUE 3HAHUS 10 TOMY
WIA WHOMY KypCy, MPAaKTHYECKUH OIBIT 00ydyaeMblIX, MX CHOCOOHOCTb BBICKAa3bIBaTh CBOHU
MBICIIM, HJAEH, MPENJIOKEHUS, YMEHHUE BBICAYIIAaTh QJIbTEPHATUBHYIO TOUKY 3pEHMS, U
apryMEeHTHUPOBAHO BBICKA3aTh CBOIO.

C nmnomompr 3TOr0  MeToJa O0ydarolue MOoJdy4aT BO3MOXKHOCTH THPOSIBUTH U
YCOBEpPULICHCTBOBATh AHAJIUTHUYECKUE M OLIEHOYHbIE HABBIKM, HAYYUThCS paboTaThb B KOMaHJE,
MIPUMEHSITH Ha IPAKTUKE TEOPETUUECKUN MaTepUal.

HoBu3Ha naHHOW HpOrpaMMBbl 3aKJIIOYAcTCS B BO3MOXKHOCTH M3Y4YCHMs YYalUMUCS
HOBBIX TE€M, HE pacCMaTPUBAEMBIX MPOrPaMMON TMpEAMeTa, C TOMOLIbI0 TMPOOIEMHO-
CUTYaTUBHOTO OOYYEHHUS C HCIOJb30BaHUEM KeHCOB. DTO MO3BOJSET CTPOUTH OOyueHHe
yuamumxcst 9 KJIaccoB C y4ETOM MAaKCHUMAalbHOTO NPUOJNMKEHUS TpeAMeTa XUMHUH K
IIPAKTUYECKON CTOPOHE KU3HHU.

Leap kypea: pacmmpeHue U yriiyojaeHue 3HaHWH MO0 MPEeAMETY, CO3JjaHie BOCITUTHIBAIOLICH
cpenbl, 00eCTIeYNBAIONICH aKTUBU3AIIMI0 HHTEIUICKTYaJIbHBIX HHTEPECOB YUAIIUXCSl B CBOOOIHOE
BpEeMSsl, pa3BUTHE 3J0POBOM, TBOPUECKU PACTYIIEH JTUYHOCTH, MOATOTOBICHHON K



JKU3HCACATCIBHOCTHU B HOBBIX YCJIOBUAX, CIIOCOOHOI Ha COMAJIbHO 3HAYUMYIO IPAKTUYCCKYIO
ACATCIBHOCTD, pCaIn3aIluio ,[[O6p0BOJ'IL‘ICCKI/IX HMHUINAaTUB.

3agaum Kypca:
1. dopmupoBaHye NO3UTUBHON CAMOOLIEHKH, CAMOYBaXECHHUSI.
2. ®opMHpOBaHHE KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B COTPYIHHYECTBE:
— YMEHHE BECTH AUAJIOT, KOOPIUHUPOBATH CBOU ACHCTBUS C IEHCTBUSMU MAPTHEPOB MO
COBMECTHOH JICATCILHOCTH;
— cHOCOOHOCTH JOOPOXKENATEIBHO U YYTKO OTHOCUTHCS K JIFOJISIM, COIIEPEKUBATH;
— (hopMUpOBaHKE COITUATTFHO aJEKBATHBIX CIIOCOOOB MTOBEACHHSI.
3. ®opMUpOBaHHE CIIOCOOHOCTU K OpraHU3aIMH I€ATEIbHOCTH U YIIPABICHUIO €I0:
— BOCIIUTaHUE [[EJICYCTPEMIICHHOCTH W HACTOHYNBOCTH;
— (hopMupoBaHE HABBIKOB OPTaHU3AIUH Pab0Uero MPOCTPAHCTBA U PALIMOHATBHOTO
UCIOJIb30BaHUsS pab0Yero BpeMeH!;
— (opMupoBaHNE YMEHHUSI CAMOCTOATEIBHO U COBMECTHO TUIAHUPOBATH JIEATEILHOCTD U
COTPYHUYECTBO; — (POPMHPOBAHUE YMEHUS CAMOCTOSATEILHO U COBMECTHO NPUHUMATh
peleHus.
4. ®opMHpOBaHUE YMEHUS peliaTh TBOPUECKUE 33JaUH.
5. ®opMupoBaHue yMeHHs paboTath ¢ nHpopManuel (coop, cuctemarusalys, XpaHeHue,
UCIOJIb30BAHUE).

1. IlnanupyemMblie pe3yJbTaThl OCBOEHUS COJAeP:KaHUsS Kypca

JINYHOCTHBIMM pe3yIbTATAMM SBJISIOTCS:
- 8 YEHHOCMHO-OPUEHMAYUOHHOU cghepe: YyBCTBO TOPAOCTH 32 POCCUIICKYIO HAYKY, OTHOILICHUE
K TpYyAY, UEJIEYCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;
- 8 mpy0oeoll cghepe: TOTOBHOCTh K OCOZHAHHOMY BBIOOPY JaibHEHIeH 00pa3oBaTenbHON
TPaeKTOpUH;
- 6 NO3HasamenbHOU chepe: MOTUBALIUS YUEHUS, YMEHHUE YIIPABIATH CBOCH MO3HABATENHHOM
NESITEIIbHOCTH.

IMpeaMeTHBIMH pe3yabTATAMH OCBOCHHS ITPOTPAMMEI SBIISIOTCS:
- 8 NO3HABaMeENbHOUL cghepe:
OITMCHIBATH JICMOHCTPAIIMOHHBIC H CAMOCTOSTEIFHO IMPOBEICHHBIC XUMHUSCKHE YKCIICPUMCHTHI,
KIacCU(UIIUPOBATh N3YUEHHBIE OOBEKTHI U SIBIICHUS;
JIaBaTh OTPECIICHUS U3YICHHBIX MOHSITHI;
OIKCHIBATh U PA3INyaTh U3YUYCHHBIC BEIIECTBA, IPUMEHsIEMbIC B IOBCEAHEBHON KU3HHU;
CTPYKTYpPUPOBATh U3YYCHHBIH MaTepHall U XUMUICCKYIO HH(DOPMAIIHIO, TOTYICHHYIO U3 JPYTUX
HMCTOYHUKOB,;
JieaTh BBIBOJIBI M YMO3AKITIOUSHUS U3 HAOIOICHUI;
0e30macHo 00paIaThCsi BEIIECTBAMMU.
- 6 mpy008oli chepe:
IUTAHUPOBATH U OCYIIECTBIISATH CAMOCTOSITENILHYIO pa0OTy MO TOBTOPSHHUIO i OCBOCHHIO
TEOPETUYECKOMN YacTH,
TUTAHUPOBATH U IPOBOJAUTH XUMHYECKHA SKCIIEPUMEHT; MCIIOJIH30BATh BEIIECTBA B COOTBETCTBUU
C UX MpeAHAa3HAYEHUEM U CBOWCTBAMHU.
- 8 YeHHOCTHO - OPUEHMAYUOHHOU cepe:
AHaJIM3UPOBATh U OLIEHUBATH MOCJIEACTBUS IJIsI OKpYy>Karoleun cpelbl OBITOBOI u
MIPOU3BOJICTBEHHOM JAEATEIBHOCTH YEJIOBEKA.
- 8 chepe bezonacHocmu Hcu3HeOesTMeIbHOCIIU:
OKa3bIBaTh MIEPBYIO MIOMOIIb MPU OTPABICHUSIX, 0)KOTaX M JIPYTUX TPABMaxX, CBSI3aHHBIX C
BEIIECTBAMH U JJaOOPATOPHBIM 000PYTOBAaHUEM.

MeTanpeaMeTHBIMHU Pe3yJIbTATAMU SBISTFOTCS:



- YMEHHE OIIPENIEIIATh CPEJICTBA, TEHEPUPOBATH UICH, HEOOXOIUMBIE [T MX PeaTru3alliH;
- BJIAQACHUC YHI/IBepcaJ'II)HBIMI/I eCTeCTBeHHO-Hay‘—IHBIMI/I CHOCO6aMI/I ACATCIIBHOCTH . I/ISMepeHI/Ie,
HaOJII0/IeHUE, DKCTIEPUMEHT, y4eOHOE UCCIIeIOBAHNE,
- YMEHHE ONPEeISITh IS U 33JIa4M JIeITCIbHOCTH, BRIOUPATh CPEJCTBA PeaTH3AlMH ST 1
HpI/IMeHSITB X Ha HpaKTI/IKe;
- UCIIOJIB30BAThH paSHHqHBIe NCTOYHUKU IJIA HOJ'Iy‘—IeHI/ISI XI/IMH'—IGCKOf/i I/IH(bOpMaIII/II/I.

OCBOGHI/IG HpOFpaMMBI BHCYpOLIHOﬁ JCSTCIIBHOCTU 06y‘-IaIOH_II/IMI/ICSI ITIO3BOJIUT HOJIy‘II/ITB
CIIeTYIOINE Pe3yIbTAThI:

B cghepe pazeumuna nuunocmuvlx yHuepcanbHbvlX yueOHvIX 0elcCmeuil 6 pamKax:
Koenumuenoeo komnonenma 6yoym cgpopmupoganul:

- 3KOJIOTUYECKOE CO3HAHUE, IPU3HAHUE BBICOKOW IEHHOCTH )KM3HHU BO BCEX €€ MPOSBIICHUSAX;
IIpaBWJI IOBEJICHUS B UPE3BbIYANHBIX CUTYalUsX;

- OCHOBBI COIIMAJIbHO-KPUTUYECKOTO MBIIUIEHUS, OPUEHTALHUS B 0OCOOEHHOCTSIX COLUANIbHBIX
OTHOLIEHUH U B3aMMOJIECUCTBUM.

Leamenvrocmnozo komnonenma 6y0ym cqpopmupoeamvi:

- YMEHHE BECTHU JMAJIOT Ha OCHOBE PaBHOINPABHBIX OTHOILIEHUH U B3aHMHOTO YBa)KEHUS U
IIPUHATHS;

- yCTONYMBBIN MO3HABATENbHBIM UHTEPEC U CTAHOBJIEHUE CMBbICI000pa3yomen GyHKkunu
[I03HABATEJIBHOIO MOTHUBA;

- TOTOBHOCTb BbIOOpa MPOPHIBHOTO 00pa30BaHUsl.

Lennocmmozo u 2MOYUOHATILHO20 KOMNOHEHMOE8 Oy 0em chopmMuposana:

- MOTPeOHOCTh B CAMOBBIPAKEHUHU M CAMOpPEATIN3alliY, COLUAIbHOM IPU3HAHUU.
OOyuaronmiicst HOIY4UT BO3MOXKHOCTH JUIsl (POPMUPOBAHUS:

- TOTOBHOCTH K caM000pa30BaHHUIO U CaMOBOCIIUTAHUIO;

- BBIPQ)KEHHON YCTONUMBON yuyeOHO-II03HaBAaTeIbHOM MOTHBAIIUH U MHTEPECA K YUCHHIO.

B cghepe pazeumusn pezynamugnplx ynugepcanvHulx yuedoHslx 0eiicmeuil 00yuarouguiica
Hayuumcs:

- CaMOCTOSATEIbHO aHATM3UPOBATH YCIOBUS TOCTHKEHUS LIEJIM Ha OCHOBE y4eTa BbIICJICHHBIX
YUUTEJIEM OPUEHTUPOB JEUCTBUSI B HOBOM Y4€OHOM MaTepuaie;

- 1LIeJIeNoJIaraHuio, BKIIIOYasi MOCTAaHOBKY HOBBIX LieJie, mpeoOpa3oBaHUE MPAKTHUUECKOHN 3a1aun
B TI03HABATEIIbHYIO;

- IJIAHUPOBATH ITYTHU TIOCTUKEHUS LIEIIEH.

Tonyuums 603MOAMCHOCb HAYUUMBCA:

- TIpH IUTAHUPOBAHUU JOCTUXKEHUS 11eJIel CAMOCTOSITENILHO U aJIeKBATHO YUUTHIBATH YCIOBUS U
CPEJICTBA UX JOCTHKCHHUS;

- CaMOCTOSTEIHHO CTABUTh HOBBIC YUCOHBIC IEJIN U 3a/1a4H.

B cepepe pazeumuna nosnagamenvnvix yrusepcanbHovlix yueOHvIX 0eicmeuil o00yuaroujuiics
Hayuumcsa:

- IPOBOAUTH HAOIOACHUS U SKCIIEPUMEHT MO PYKOBOJICTBOM YUHUTEIIS;

- OCHOBaM peain3aliy IPOEKTHO-UCCIIEIOBATEIbCKOM 1eATEIbHOCTH;

- OCYLIECTBJIATH PACHIMPEHHBINA MOUCK WH(OPMAILINU C UCTIONB30BaHUEM PECYpCOB OMOINOTEK U
WHTEpHETA.

Tonyuum 803MOHCHOCHb HAYYUMBCSL:

- CaMOCTOSITEJIbHO TTPOBOJIUTH UCCIIEAOBAHUS HA OCHOBE MMPUMEHEHHS METOI0B HAOIIOICHUS 1
AKCIEPUMEHTA;

- CTaBUTH NMPOOJIEMY, apTyMEHTHUPOBATH €€ aKTYaJIbHOCTD;

- OpPraHu30BaTh UCCIIEI0BAHUE C LIEIbIO POBEPKH TMITOTE3bI,

- BBIJIBUTATh TUIIOTE3HI O CBA3SIX U 3aKOHOMEPHOCTSIX MPOIIECCOB;

- IeTIaTh YMO3AKIIOYEHHS ¥ BHIBOJBI HA OCHOBE apTryMEHTAIINH.

B cghepe pazeumus KoOMMyHRUKAMUBHBIX YHUBEPCATILHBIX YUEOHBIX OCIC UL 00YUAOUUIICA
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Hayuumcsa:

- QJICKBaTHO HCTIOJb30BaTh PEUEBBIC CPEICTBA JJISl PEIICHUS PA3TUYHBIX KOMMYHHKATHUBHBIX
3a/1a4; BJIAJIETh YCTHOM U MMCbMEHHOU PEUblo;

- aJIEKBATHO MCIIOJIb30BATh PEUb JJIsl TUIAHUPOBAHUS U PETYIISIIIUU CBOCH JIEATEIbHOCTH;

- OPraHU30BBIBATH U MNIAHUPOBATH YUeOHOE COTPYTHHUYECTBO C YUUTEIEM U CBEPCTHUKAMH;

- CTPOUTH MOHOJIOTMUYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- MHTETPUPOBATHCS B IPYMIYy CBEPCTHUKOB U CTPOUTH MPOAYKTUBHOE B3aUMOJIEMCTBUE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

Tonyuums 603MOMCHOCb HAYUUMBCA

- OKa3bIBaTh MOAJICPIKKY U COJICUCTBHUE TEM, OT KOTO 3aBUCHUT JOCTWKEHHE 1IEJTU B COBMECTHOM
NeATEIbHOCTH;

- OpaTh Ha ceOsi THUIIMATUBY B OPTraHU3AIMH COBMECTHOTO JICHCTBHSI.

111 ®opMbl U BUIBI y4eOHOI 1eATeTbHOCTH

B nporiecce 3aHATHII BeAYIIMMHU METOIaMH U IPUEMaMH OPTaHU3aINH IS TEITLHOCTH YUAIIUXCS
SBIISIFOTCS:

— METO/I CITyXOBOT'O BOCTIPHATHS U CIIOBECHOH Iepeaadn HHPOPMAIHIH;

HPUEMBI: paccKas, JeKIus, JUcKyccus, Oeceia, BHICTYIIICHUE;

— METO/J] CTUMYJIMPOBAaHUS 1 MOTHBAIINY;

MIPUEMBI: CO3/IaHUE CUTYALlUU yCIieXa, OOLPEHUE, BHITIOTHEHUE TBOPUECKUX 3aJaHUN, CO3/IaHUE
npoOJIEMHON CUTYallUH, IPOrHO3UPOBaHKUE OyayIIell NesTeIbHOCTH, KOPPEKTHOE TPEIbSIBICHHE
TpeOOBaHU, 3aMHTEPECOBAHHOCTD Pe3yIbTaTaMH pabOTHI;

— METOJI epeiaun HHPOPMAIMHU C IIOMOIIBIO TPAKTUIECKOH A TEIbHOCTH;

NPUEMBI: COCTaBJICHUE IIJIaHA, TE3UCOB BBHICTYIUICHUH, peJaKTUPOBAHNE, OLICHUBAHNE
BBICTYIUICHHH, COCTABJICHHE CXEM M Ta0JINIL;

— METOJT KOHTPOJIS;

IPUEMBI: aHAJIN3 BBICTYIIJICHUH, HAOIIOJCHNS, CAMOOLICHKA, OLICHKA I'PYIIIbI, TECTHI,
BBICTYIJICHHS Ha 3aHATHAX, 3aLUTa IPOCKTA.

@®opMbl OPraHu3anmuu 00yYeHus:
— I'pYIIOBHIE;

— UHAUBUAYaJIbHBIE;

— ()poHTANBHEIE.

IV ®opmbl KOHTPOJISI pe3yJIbTATOB OCBOCHHUSI IPOrPAMMBI

@OpMBI KOHTPOJIS:
® TEeKYyUIMH KOHTPOJb (OL[EHKA aKTUBHOCTHU MPU 00CYX/IEHUH MPOOIEMHBIX BOIIPOCOB,
pE3y/IbTATOB BHIMOJIHEHUS TOMALTHUX 3aJaHuil);

® TEMAaTUYECKUH KOHTPOJIb (OLIEHKA PE3YJIbTaTOB TEMAaTUUYECKOIO TECTUPOBAHUS);
® UTOTOBBIM KOHTPOJIb (OLIEHKA PE3YJIbTAaTOB BBIIIOJIHEHUS Pa3IuuHbIX BapuanToB KIIMoB)

V Coaepxxanusi Kypca BHEYPOUHOH AesITeIbHOCTH

BEHIECTBA (3 uaca)

Hemnoro u3 ucropumn xumun. Xumus Buepa, CEroOHs, 3aBTpa.
BemectBo, ¢puszndeckue CBONCTBA BEIIECTB.

OTr4me YUCTHIX BEIIECTB OT cMeceil. CrocoObl pa3aenieHus: CMecei.
IMpakTnueckas padora Ne 1 «CriocoObI pa3fieneHus: cMecei».

XUMUYECKHUE PEAKIIUMH (4 yaca)



[MpuzHaku xumuyeckux peakiuid. Knaccudukanmss XUMHYECKMX peakIMid MO pa3IuYHBIM
IIPU3HAKaM. OJIEKTPOJIMTUYECKAss JUCCOLMALUA. OJIEKTPOJIUTBI M HEAIEKTPOJIUTHL. Peaknuun
HOHHOr0  oOMmeHa.  OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  peakiuu.  OKHCIUTETH u
BOCCTaHOBHTEIIH.

JlabopaTtopnas paGora Ne 1 «Peakuusi 3amelieHuss MeAM JKEJIE30M B PacTBOPE MEIHOTO
KyIIopoca, BOAOPOJa LIMHKOM B PacTBOPE COJITHOM KUCIIOTBD».

JlabopaTopHass padora Ne 2 «Peakius oOMeHa MeEXTy KapOOHATOM KaJbIlUS M COJITHOM
KHUCJIOTOH, XJIOPUJIOM Oapus M CEpHOM KHUCIIOTOI», «Peakuus pas3iiokeHUs THIPOKCHAA MEAH
(ID)».

METAJLJIBI (9 yacoB)

XapaKTepHUCTUKA METAJIJIOB TJIABHBIX MOATPYII U UX COEIMHEHUN

OOmrast xapakTepuCTHKAa METaUIOB TIaBHBIX noarpymnm [-III rpymnmn B CBSI3M ¢ MX MOJIOKEHHEM B
MEePUOANYECKON cucTeMe XuMudeckux snemenToB /.M. MenneneeBa u 0COOEHHOCTH CTPOCHHSI
UX aTOMOB.

XapaKTepHble XUMUUECKUE CBOMCTBA MTPOCTHIX BEIIECTB U COEIMHEHU METAIIJIOB - LIEJIOYHBIX,
IeJIOYHO3EMEIIbHBIX.

XapakTepHucTHKa NEPEXOAHBIX JIEMEHTOB — ME/IH, JKEJI€3a, AIFOMUHUS 110 UX MOJIOKEHUIO B
MepUOANUECKON cucTeMe XxuMuueckux anemenToB J[.M. MenzeneeBa 1 0COOEHHOCTSIM CTPOEHUS
HX aTOMOB.

Mertannsl B mpupoae: pydbl YEPHBIX, IBETHBIX, JPArollEHHbIX METAJUIOB. XapaKTepHbIE
MeTaJuInYeckue, (u3nueckue M XUMHMUYECKHE CBOMCTBA, BHYTPEHHEE CTPOCHHE METAJlIOB.
[loHsiTHE aKTUBHBIX U MACCUBHBIX MeTajIoB. [losb3a 1 Bpel MeTaioB /s YeJIOBeKa.
DIEKTPOXUMHUYECKUN Pl HanpsbkeHuil metawioB. Koppo3uss mMeramioB. MexaHu3M KOppO3Uu
MetaioB.  Knaccudukamust  koppo3un  MeTayuioB.  CrmocoObl  3alMTBl  OT  KOPPO3HHU.
AHTUKOppO3UiiHbIE MOKPHITUS. CIIIaBhI.

Peakiun OBP ¢ ygactem meramioB u ux coeauHeHuid. llemouku mpeBpamennii (o oOpasiry
oro).

IIpakTuueckas padora Ne 2 «KauecTBeHHBIC peaKIIUU HA HOHBI METAJIOBY

HEMETAJLJIbI (13 yacoB)

Hewmerasisl B npupoze. Mcnosib30BaHHE TPUPOIHBIX PECYPCOB.

CrpoeHune aromoB HeMeTauioB. CTpoeHuss MoJekyl HeMmerauioB. dusnueckue CBoONCTBa
HeMeTaioB. CocTaB M CBOWCTBA MPOCTHIX BELIECTB — HEMETAJIOB.

Psin anekTpooTpuIaTeIbHOCTH HEMETAIIIIOB. XMMUYECKHE CBOMICTBA HEMETAJIJIIOB.

[IpakTrueckass mKama AIEKTPOOTPULATEIBHOCTH aToMoB. Hemeramibsl — OKUCIUTENIN U
BOCCTaHOBUTENIH. B3aumoeiicTBIE ¢ POCTHIMU U CJIOKHBIMH BEILIECTBAM.

OO6mras xapakTepuCTHKa HeMeTauioB TiaBHBIX moarpynn IV-VII rpynmm B cBsi3m ¢ ux
MOJIO)KEHUEM B TEPHOJMYECKOM cHUcTeEME XuMuUuyeckux odneMmeHtoB J[.M. Menneneesa wu
0COOCHHOCTSIMU CTPOCHHSI UX ATOMOB.

XapakTepHble XUMHUYECKHE CBOMCTBA IIPOCTBIX BEIIECTB U COCAVMHEHUN HEMETAUIOB -
raJIoreHOB, KHCIIOPOa, Cephl, a30Ta, pochopa, yriepoaa, KpeMHHUS.

PereHue 3a1annii Ha COCTAaBIICHUE YPABHEHUN XUMUYECKUX PEAKLIMM.

IIpakTyeckas padora Ne 3 «DKcrnepuMEHTAJIBHBIE 3a/1a4y 110 PACIO3HABAHUIO U MOIYYEHHUIO
BEILIECTB)

XUMMUS U 3JOPOBBE (2 uaca)

CocraB u cpe€acTBa COBPEMCHHBIX U CTAPMHHBIX CPEACTB I'MI'MCHBI, POJIb XUMHUYCCKUX 3HAaHUU B
IPaMOTHOM BBIOOPE ATHX CPEACTB; MOJIE3HBIE COBETHI IO YXOY 32 MOJIOCTHIO PTa.

OCHOBHBIE COCTaBIISIONINE 310pOBOro o0pasa xu3Hu. [IpaBuina noaaepxxanus 310poBoro oopasza
KU3HU. Poib XMMHMUYECKMX 3HAaHUM TpU aHAIMW3€ B3aMMOJEHCTBUS OpraHu3Ma C BHEIIHEH
cpenon.

XUMMUS U DKOJIOT'US (4 uacoB)



OcHOBHBIE BUBI 3arpA3HEHUN aTMOC(HEPHl U X UCTOYHUKH.

Boxa. Boxa B macmrabax mranersl. O4uCTKA MUTHEBOM BOJLI.

[MapuukoBsiit 3¢ (dekT, rodaabHOe MOTEIUICHHE KJIMMaTa U UX BO3MOJXKHBIE TOCIIEACTBUS.
O30HOBBIH CIIOM U ero 3HaueHue /Ui KU3HU Ha 3emiie. 3aluTa aTMOcephl OT 3arpsa3HEHNUS.
Hedts 1 HedrenponykTsl. HedTh Kak TOmmBo. 3arps3HEHUS] MUPOBBIX BOJOEMOB.
JIndHas OTBETCTBEHHOCTH KayK/IOTO YEJIOBEKA 32 O€30MaCHYI0 OKPYKAIOIIYIO CPEeay.

VI TemaTu4yeckoe nNJiaHMpPOBaHUE

Hcnonb3oBanue
Kou- 000py10BaHMS LIEHTPA
Ne Tema 3aHATHS O €CTeCTBEHHOHAYYHOl U
n/n YACOB TEeXHOJIOTHYeCKOI
HANIPaBJIEHHOCTEMH
«Touka pocray»
l. BemecrBa 3

1. | HemHoro w3 wcropun XuMuW. XWMHS BUepa, JleMOHCTpaIoHHoe
CETOJIHs, 3aBTpa. obopynoBaHue

2. | BemecTBo, puznueckue cBOCTBA BEILIECTB.

OTnuune YUCTHIX BemiecTB 0T cMmeced. CriocoObl
pa3aeneHus CMECeu.

3. | pakTnyeckass padora Ne 1  «CrocoObl ITudposas mabopaTopust 1o
paszienie s cMeceii». xumun (6a30BbIH YPOBCHB),

KOMILJIEKT MTOCY/IbI U
000pyIoBaHUS ISt
YUEHUYECKUX OTBITOB
(puzuka, xumus,
OMOJIOTHS ), KOMILIEKT
XUMUYCCKUX PECAKTUBOB
1. XuMuyeckue peakiun 4

4. | Ilpu3Haku xuMudeckux peaknuid. Kinaccudukarms
XUMHYECKHUX PEAKIUI 10 Pa3INIHBIM MPU3HAKAM.

DIIEKTPOTUTHYECKAS TUCCOITUALINS.

5. | DIeKTPONUTHI ¥ HEINEKTPOIUTHI. Peakiinu HOHHOTO JIeMOHCTPAIMOHHOE
obMeHa. OKUCITUTETFHO-BOCCTAHOBUTEIHHBIE o0opynoBanue
peakiuu. OKUCIUTETN U BOCCTAHOBUTEIH.

6. | JladoparopHasi pabora Ne 1 «Peakuus 3amenicHus [Mudposas nadboparopus mo
MEIM JKEIEe30M B PAcTBOPE MEIHOTO Kylmopoca, XUMHH (0a30BBIH YPOBCHB),
BOJIOPOJIa LIMHKOM B PAaCTBOPE COJITHOM KUCIOTBDY. KOMIUICKT ITOCYZbI U

o0opyIoBaHUS IS
YUEHUYECKUX OTBITOB
(busuka, xumus,
OHMOJIOTHS ), KOMIUIEKT
XUMHUYCCKUX PCAKTUBOB

7. | JladoparopHasi padora Ne 2 «Peakius oOMeHa Liudposas nadopaTopus mo
MeXKIy KapOOHATOM KaJblMS M COJISHOW KHCJIOTOIA, xumuH (0a30BBIA YPOBEHB),
XJIOpUJIOM Oapusi U CepHOM KHUCIOTON», «Peakuus KOMIDICKT ITOCYZbI 1
paznoxenus ruapokcuaa meau (10)». 0bopynoBaHus s

YUEHUYIECKUX OTBITOB
(pu3uka, xumus,
OHMOJIOTHS ), KOMIUIEKT
XUMHUYCCKUX PCAKTUBOB
I11. Meramibl. 9




XapakTepucTHKa METAJUIOB TJIABHBIX MOATPYIIN U UX
COeIMHEHU.

OO6m1as xapakTepUCTUKA METAJIOB TJIABHBIX
noarpynn |-l rpynm B cBsi3u ¢ UX MOJT0XKEHUEM B
NePUOTNIECKOIN CHCTeME XUMHUECKUX DJIEMEHTOB
JI.1. MenpeneeBa 1 OCOOEHHOCTH CTPOSHUS UX
aTOMOB.

10.

XapaKTepHLIe XMMHYECKHE CBOMCTBA MMPOCTBIX
BCIICCTB U COGI[I/IHCHI/II‘/'I METAJJIOB - HICJIIOYHBIX,
OICJIOYHO3EMEIIBHBIX

JleMOHCTpaIoHHoe
obopymoBaHue

11.

XapaKTepUCTUKA MEPEXOIHBIX JIEMEHTOB — MEIH,
KECJIC3a, aJIIOMHUHUA 110 UX ITOJIOKCHHUIO B
NEepUOINYECKOI CUCTeME XMMUYECKHX IEMEHTOB
J.. MenneneeBa 1 0COOGHHOCTSIM CTPOCHUS UX
aTOMOB.

12.

MerTasuibl B IpUpoOIe: PyAbl YUCPHBIX, LIBETHBIX,
JparoleHHbIX METaJlJIOB. XapakTepHble
MeTaJUInYecKue, (PU3NIecKre U XUMHUECKUEe
CBOIICTBa, BHYTPEHHEE CTPOCHUE METALJIOB.

13.

TlonsaTre akTHBHBIX M MTACCUBHBIX MeTailIoB. [lob3a
H BpCa MCTAJIJIOB AJI YCJIOBCKA.

14.

DNEKTPOXUMHUUECKUN Psijl HAIIPSDKEHUH METaIlJIOB.
Kopposus metamnoB. MexaHusm KOppo3uu
MmeTauioB. Kiaccuduxanus koppo3uu MeTalIoB.
CriocoObI 321U THI OT KOPPO3UU. AHTUKOPPO3HIHBIE
nokpbITHs. CIuIaBbl.

KoMmnekT xomneknui us
CIIMCKa

15.

Peakimuu OBP ¢ ywacthem wMeTamioB W HX
coenuHeHuit. llemouku mpespaenuil (mo o6pasiy
org).

JeMoHcTpannoHHoe
obopymoBanue

16.

IpakTnueckasi padora Ne 2 «KadecTBeHHbIE
peakLuy Ha HOHBI METAJUIOB)»

Hudposas naboparopusi mo
xuMuH (0a30BbI YPOBEHB),
KOMIUIEKT MOCYIbI U
o0opynoBaHuUs IS
YYEHUYECKUX ONBITOB
(puzuka, xumus,
OHMOJIOTHS ), KOMILIEKT
XMMHYECKUX PEAKTHBOB

V. Hemerauabl
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17.

Hewmeramnsl B npupoae. Vcnons3oBaHne NpUPOIHBIX
pecypcos.

18.

CtpoeHue aToMOB HEMETAILIOB.

19.

CTpoeHus MOJIEKYJ HEMETaJJIOB.

20.

dusnueckue cBolicTBa HEMETAJUIOB.

21.

Cocrasn u CBOMCTBaA IMPOCTBIX BCIICCTB —

HEMCTAJJIOB.

22.

Psn snexTpooTpULaTEIbHOCTH HEMETAIUIOB.

23.

XHUMHYECKHE CBOMCTBA HEMETAJLIIOB.

Hudposas nabopatopus mo
xumuH (0a30BbI YPOBEHB ),
KOMIUIEKT MOCY/BI U
o0opynoBaHuUs IS
YYEHUYECKUX OIBITOB
(busuka, xumus,
OHMOJIOTHS ), KOMIUIEKT
XMMHYECKUX PEaKTHBOB




24,

HpaKTI/I‘IeCKaH MKaJla  3JICKTPOOTPHULIATCIBbHOCTH
aTOMOB.

25.

Hemerainsl — OKHCIUTENIN U BOCCTAHOBUTEIH.
B3anmMozeiicTere ¢ IPOCTBIMU U CIIOKHBIMU
BEILECTBAM.

26.

OO0mass  xapakTepUCTHKAa HEMETAUIOB  TJIaBHBIX
noarpymnm IV-VII rpynn B ¢Bsi34 ¢ UX MOJIOKECHUEM
B NEPUOJINYECKON CHUCTEME XHMUYECKUX DJIEMEHTOB
J.U. MenpaeneeBa U OCOOCHHOCTSIMU CTPOCHUS HX
aTOMOB.

27.

XapakTepHble XMUMHUYECKHME CBOMCTBA MPOCTHIX
BCIICCTB U COCI[I/IHGHI/Iﬁ HEMCTAJIJIOB - T'aJIOI'CHOB,
KHUCJIOpOJIa, cephl, a3ota, docdopa, yrieposa,
KpEMHUS.

28.

Pemenune 3amaHuii Ha COCTaBICHHE YpaBHEHHM
XUMHYECKHUX PEAKIUM.

29.

IIpakTnyeckasi padora Ne 3 «JKcrnepuMeHTaIbHbIC
3aJ1auu 110 PACIO3HABAHUIO U TIOJTYYEHUIO BEILIECTBY

Iudposas madbopaTopus 1o
XUMHH (0a30BbIN ypOBEHB),
KOMILIEKT ITOCYbI U
00opymoBaHUs NSt
YYEHUYECKUX OIBITOB
(busuka, xumus,
OHMOJIOTHS ), KOMILIEKT
XUMHYECKIX PEaKTHBOB

V. Xumus u 310poBbe

30.

CocraB u cpeacTBa COBPEMCHHLBIX U CTAPUHHBIX
CpCACTB T'MIr'UCHBI, POJIb XUMHYCCKUX 3HAHUI B
T'paMOTHOM BBI60pC 9TUX CPCACTB, MMOJIC3HBIC COBCTHI
110 YXO4Yy 34 NOJIOCThIO pTa.

31.

OCHOBHBIE COCTaBIISIOIINE 3J0POBOr0 00pa3a
xu3HU. [IpaBuia nognep:xanus 310poBOro oopasa
KU3HU. POJIb XUMHUECKUX 3HAHUI TP aHAIIN3E
B3aUMOJICICTBUS OpPraHU3Ma C BHEIIHEW CPEAON.

V1. Xumus 1 3K0J10rus

32.

OcHoBHbIE BUJBI 3arpsA3HEHHI aTMOC(epsl U UX
UCTOYHUKHU.

33.

Boma. Boma B Macmrabax madeTrsl. OumcTKa
IMATHEBOU BOJIEI.

34.

[TapaukoBblii  3ddekT, TI00aTbHOE TMOTEIICHHE
KJIUMaTa U UX BO3MOXHBIE MocieacTBus. O30HOBBIT
CJION M €ro 3HauYeHME JJIs KU3HU Ha 3eMJyie. 3alura
aTMOoc(ephl OT 3arps3HCHHUS.

35.

Hedts 1 HedrenponykTsl. HedTh kak TOIIMBO.
3arps3HEeHUsI MUPOBBIX BOJOEMOB.

JIndHas OTBETCTBEHHOCTh KaXJ10T0 YEJIOBEKa 3a
0€30IaCHYI0 OKPYKaIOIYIO Cpeay.

KoMmaekT KomneKui u3
CIIHMCKA
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