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|. HosicHuTeNbHAA 3aMKMCKa

[Iporpamma «Xumusg BOKpPYr Hac» JETaJU3UPYET COJAEpPKAHME Kypca BHEYPOUHOMU
JEeSTENIbHOCTH, JaeT MOoAPOOHOE paclpeiesieHue YacoB U MOCIEA0BAaTEIbHOCTh U3YUEHUSI TEM U
pa3aeios.

Jannas nporpamMMa npegHa3zHaueHa Juist yqammxcs 8-9 kiacca, mo3BOJISeT pacllupuTh H
yrayOuTh y ydalluxcs MPaKTUYeCKOe MPUMEHEHHE MOJYyYEHHBIX TEOPETUYECKUX 3HAHHUM 10
XUMUHU.

ABTOpCcKas TmporpamMma paccuutaHa Ha 34 yueOHbIX dYaca (1 dYac B Hememo),
OpUEHTUpPOBaHA Ha YriayOJeHHe W pacUIMpeHHe 3HAHUN, Ha pa3BUTHE JIIOOO3HATEIBHOCTH U
MHTEpeca K XMMHUHU, Ha COBEPIICHCTBOBAHUE YMEHH, yuanuxcs o0paliaThcs ¢ BEIECTBAMHU.

JlaHHBIII KypC BHEYPOUHOM  JEATEIBbHOCTHM IPEAYyCMaTpUBAET  JKOJOTMYECKYIO
HAIPaBJIEHHOCTh XWMHUYECKOT0 OOpa3oBaHMs, NMpPeaycMaTpHUBAeT O3HAKOMIICEHHE Y4YalllUuXcs ¢
XUMHYECKMMH AacleKTaMH COBPEMEHHOW S5KOJOTHMH M 3KOJOTHYECKUX mpobiem (riobanbHoe
MOTEIUICHHE KIMMAaTa, O30HOBBIE JbIPbI, KMUCIOTHBIE JT0KIH, 3arpsA3HEHUE OKPYXKAIOLIEH Cpeabl,
UCTOILIEHUE PUPOIHBIX PECYPCOB).

[leHHOCTP TpOrpamMMBbl 3aKJIOYAETCs B TOM, YTO YyYallMecs C IOMOIIbI KeWc —
TEXHOJIOTHI MOIy4aT BO3MOXHOCTh TIOCMOTPETh Ha pa3jMyYHbIe MPOOIeMbl C MO3UIIUU YUEHBIX,
OIIYTUTH BECh CHEKTP TPeOOBAaHUI K HAYYHOMY HCCIIEAOBAHUIO.

AKTyaJlbHOCTh TPOTpaMMbl B TOM, YTO OHA CO3JA€T YCIOBUSA [JIsi COLHUAIBHOIO,
KyJIbTYpHOTO ¥ MpPO(ECCHOHAIBFHOTO CaMOOIPENEICHUs, TBOPYECKOH CaMOpean3aluu
JUYHOCTH peOEHkKa, (QOPMHUPOBAHUS XHMHUYECKOH TPAMOTHOCTH. 3HAHUS M YMEHWUS,
HEOOXOJUMBIC U OpPraHM3aldd HCCIEIOBATEIBCKOW NIESTENPHOCTH, B OyaylleM CTaHyT
OCHOBOM 11 OpraHM3alliy Hay4HO-UCCIIEIOBATEIbCKOM NEATEIbHOCTH B BY3aX, KOJUIEKaX,
TEXHUKYMax | T.[I.

Bce WHHOBAallMOHHBIE TIE€AArOTMYECKHE TEXHOJOTMM HM3HA4YalbHO CTPOATCS HA
KOMIIETEHTHOCTHOM TIOAXOJI€ M HAaleJeHbl B pe3ylbTare oOydeHuss Ha Oyaymlyro
npodeccCHOHaNbHYI0 JeATelIbHOCTh. JlaHHOEe yTBEpXKICHHE U ONpEeNeNseT aKTyalbHOCTb
npumenenus «Keiic — Merona» B mpakTtuke obpazoBaHus. Keilc — TeXHOJIOrMHM MpenCTaBIsIOT
co0oii rpynmy o0pa3oBaTelbHBIX TEXHOJIOTUH, METOJOB U MPHUEMOB 00Yy4EHHUS, OCHOBAHHBIX Ha
pelIeHNH KOHKPETHBIX MpoOJieM, 3a/1ad, MO3BOJIAIOT B3aMMOJEHCTBOBATh BCEM 00YyYarOIIUMCS,
BKJIFOYAs MPEToaBaTersl.

[Tpu pa3paboTke MporpaMMbl akKIIEHT JeJalics Ha BOMPOCHI, KOTOpble B 0a30BOM Kypce
XUMHUHM OCHOBHOM IIKOJBI PAaCCMaTPHUBAIOTCS HEAOCTATOYHO IOJHO WJIM HE paccMaTpUBAOTCSA
COBCceM. 3a/layil U yHpaKHEHUsS MoJ00paHbl TaK, YTO 3aHSTHUS 110 UX OCMBICICHHUIO U PEIIECHUIO
MPOXOIAT JrOO0 MapajielbHO C U3Yy4aeMbIM Ha YpOKaxX MaTepHasioM, JIN0O Kak MOBTOPEHUE YKe
MOJIYYEHHBIX 3HAHUM.

[TpakTHyeckass 3HaAYMMOCTh MPOTPaAMMbl 3aKJIIOYA€TCd B TOM, YTO C IIOMOIIbIO Keiic-
TEXHOJIOTHUH YyJaeTcs aKTUBU3UPOBATH Pa3jMuHble (PAKTOPBI: TEOPETUUYECKUE 3HAHUS MO TOMY
WIM WHOMY KYypCy, MPaKTUYECKHH OMBIT O0y4aeMbIX, UX CIIOCOOHOCTH BBICKA3hIBATh CBOU
MBICIIM, WJEW, NPEAOXKEHHs, YMEHHUE BBICIYIIATh aJbTEPHATUBHYIO TOYKY 3pEHUS, U
apryMEHTHPOBAHO BBICKA3aTh CBOIO.

C nmnomompio 3TOro Meroja oOydaloIlide MojdydaT BO3MOXKHOCTb MPOSBUTH H
YCOBEPIICHCTBOBATh AHAIUTUYECKUE M OLEHOYHBIE HABBIKM, HAYYUTHCS pabOTaTh B KOMaHJE,
MPUMEHSTH Ha MPAKTUKE TEOPETUUECKUN MaTepHal.

HoBu3na naHHON mporpamMmbl 3aKJIIOYAeTCsl B BO3MOXHOCTH HU3YYEHHS YYAIIUMHUCS
HOBBIX TE€M, HE pacCMaTPUBAEMbIX TMPOTPAMMON TMpEeIMeTa, C TMOMOIILI0 MPOOIEMHO-
CUTYaTHUBHOTO OOYYEHHUS C HCIOJb30BAaHHEM KEHCOB. DTO MO3BOJIAET CTPOUTH OOydeHHe
yuanmxcs 9 KIaccoB C Y4YeTOM MaKCHMAalbHOTO NPUOMMKEHUS MpeaMera XHMHHU K
MPAKTUYECKON CTOPOHE )KU3HHU.



Leab Kypca: pacumpeHue u yriryoJieHne 3HaHui 1o MpeIMeTy, CO3/IaHue BOCTIUTHIBAIOIICH CpEIbl,
oOecrnieunBaromiel akTUBU3AIMI0 HHTEJUIEKTYAIbHBIX HHTEPECOB yUaIIUXCsl B CBOOOJIHOE BpeMs,
pa3BUTHE  30pPOBOM, TBOPYECKM pACTyLIEd JIMYHOCTH, IOATOTOBICHHOU

KUBHCACATCIbHOCTH B HOBBIX YCJIOBHUAX, cIocoOHOM Ha COIMAJIBHO 3HAYUMYIO ITPAKTUYCCKYIO
ACATCIIBHOCTD, p€ajin3alnuio I[06pOBOJIb‘ICCKI/IX WHUIIKMATHUB.

3amayu Kypca:
1. ®opmMupoBaHHEe TO3UTUBHOW CAMOOIICHKH, CAMOYBaKCHHUSI.
2. @opMupoBaHUE KOMMYHUKATHBHONW KOMIIETCHTHOCTH B COTPY/IHUYECTBE:
— YMEHHE BECTH JUAJIOT, KOOPHMHUPOBATH CBOM JICHCTBUS C ICHCTBUSIMH ITAPTHEPOB TIO
COBMECTHOH JICATEIILHOCTH;
— CHOCOOHOCTH AOOPOKENATENHHO U UyTKO OTHOCUTBCS K JIIOJIIM, COTIEPEKUBATh;
— (hopmupoBaHUE COIMAIBHO aICKBATHBIX CIIOCOOOB MMOBEICHUSI.
3. ®opMupoBaHUE CIIOCOOHOCTH K OPTaHU3aINH JCSITEIHHOCTH U YIIPABICHUIO €O:
— BOCIIUTaHKE IIETICYCTPEMIICHHOCTH ¥ HACTOWYHBOCTH;
— (opmupoBaHUE HABBIKOB OPTaHU3AINH Pa00UYETo MPOCTPAHCTBA U PAITUOHATILHOTO
UCIIOJIB30BaHUs pab0vero BpeMeHH,
— (opmupoBaHUE YMEHUST CAMOCTOSTEIILHO M COBMECTHO TUTAHUPOBATH JIEATEIIBHOCTD U
COTPYIHUYECTBO; — (OPMUPOBAHNE YMEHHS CAMOCTOSATEIHFHO M COBMECTHO IIPUHUMATH
perIeHusl.
4. ®opMUpPOBAHNE YMEHUS PeIIaTh TBOPUYECKUE 3a/1aUH.
5. ®opmupoBaHue ymeHus pabotath ¢ uHpopmanuei (coop, cucreMaTu3alus, XpaHeHHe,
UCIIOJIb30BaHUE).

Il. Tlnanupyemble pe3y/bTAaThl OCBOEHUSI COJEP:KaHUA Kypca

JIMYHOCTHBIMHU pPe3yJIbTaTAMM SIBIISIOTCS:
- 8 YEHHOCMHO-0PUEHMAYUOHHOUL chepe. TyBCTBO TOPAOCTH 32 POCCUICKYIO HAYKy, OTHOIIEHUE
K TPYZy, LIeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA,
- 68 mpy0oe8ol cghepe. TOTOBHOCTb K OCO3HAaHHOMY BBIOOPY JasibHElIIel oOpa3zoBaTeabHON
TPaeKTOpUH;
- 8 no3nasamenvbHolU cghepe. MOTUBALUS YUEHUS, YMEHUE YIPABJIATh CBOEH MO3HABaTEIbHOMN
JeSATENIbHOCTH.

IIpeaMeTHBIMHM pe3yJIbTATAMHU OCBOCHUS TPOTPaMMBbI SIBJISIFOTCS:
- 8 NO3HABAMENbHOU chepe:
OTHUCHIBATh JJEMOHCTPAIIMOHHBIE K CAMOCTOSITEIIBHO MTPOBEACHHBIC XUMUYECKHE IKCTIEPUMEHTHI;
KJIacCU(DUITUPOBATh N3YUYCHHBIE OOBEKTHI U SBJICHHUS;
JlaBaTh ONPEIeTICHUS U3yUYCHHBIX TIOHATUH;
OMNUCHIBATh U Pa3InyaTh U3YUEHHBIEC BEIIECTBA, IPUMEHIEMbIE B IOBCETHEBHOM KU3HU;
CTPYKTYpUPOBATh U3YYCHHBI MaTepHall U XUMUYIECKYI0 HH(POPMAITUIO, TOTYUYESHHYIO U3 IPYTHX
HMCTOYHUKOB;
JieTaTh BEIBOJBI M1 YMO3AKITIOUEHUS U3 HAOJIOICHHI;
0e30macHO 00pamaThCsi BEMIECTBAMHU.
- 6 mpy0osol chepe:
TUTAHUPOBATh U OCYIIECTBISTH CAMOCTOSATENbHYIO PabOTy MO MOBTOPEHHUIO U OCBOEHUIO
TEOPETUYECKOMN YaCTH,
MJIAHUPOBATh U MPOBOAUTH XUMHUECKUI IKCIIEPUMEHT; UCII0Ib30BATh BEIIECTBA B COOTBETCTBUU
C UX MPEeTHA3HAYCHUEM U CBOWCTBAMH.
- 8 YEHHOCMHO - OPUEHMAYUOHHOU cghepe:
aHATU3UPOBATH u OIICHUBATh  TOCTEACTBUS JIs OKpY’Karollen cpe/ipl
OBITOBOI U IPOU3BO/ICTBEHHON JEATEIIbHOCTU 4YEI0BEKA.
- 8 cghepe bezonacHocmu HCU3HEOeSIMENbHOCU:



OKa3bIBaTh IEPBYIO MOMOIIb NPU OTPABJICHUSX, 0)KOTAaX U JPYrUX TpaBMax, CBSA3aHHBIX C
BEIIIECTBAMH U JIA0OPATOPHBIM 000PYOBAHUEM.

MeTtanpeaMeTHbIMH pe3yJIbTATAMH SIBIISIOTCSL:
- YMEHHUE ONPEENIATh CPEACTBA, TEHEPUPOBATH HI€U, HEOOXOIUMBIE JIJISl UX Pealln3aluy;
- BJIQJICHUE YHUBEPCAIBbHBIMU €CTECTBEHHO-HAYUYHBIMH CIIOCO0AMU JI€ATEIbHOCTU: U3MEPEHHE,
HaOJI0/IeHUE, SKCIIEPUMEHT, YueOHOE UCCIIeJOBaHME;
- YMEHHUE OINpEAeNATh 1eJIM U 3a/lauM ACSTeIbHOCTH, BRIOUPATh CPeICTBA peaau3alluu el U
MPUMEHSTH UX HA IPAKTHKE;
- UCTIOJIb30BAaTh PA3IMYHBIC HCTOYHHUKH IS [TOJTYUEHUSI XUMIUIECKOH HH(pOpMAIUH.

OcBocHHE MPOrpaMMbl BHEYPOUHOH JESATEILHOCTH O0yUYAIOITUMHUCS TTO3BOJIUT MOTYyYUTh
CIIeIyIOIINe PEe3yabTaThl:

B cgpepe pazeumus nuunocmubix yHUBEPCAIbHBIX YUEOHBIX OCUCMEULL 6 PAMKAX:
Koenumuenozo komnonenma 6yoym cghopmuposanvi:

- JKOJIOTHUYECKOE CO3HAHWE, IPU3HAHHUE BBICOKOM LIEHHOCTH JKU3HHU BO BCEX €€ IPOSIBICHUSAX;
IIPAaBUJI IOBE/ICHUS B UPE3BbIYANHBIX CUTYALIUSIX;

- OCHOBBI COIIMAJIbHO-KPUTUYECKOI'O MBILIUIEHUS,, OPUEHTALUS B OCOOCHHOCTAX COLMAIbHBIX
OTHOILIEHNH U B3aUMOJIENCTBUIA.

Heamenvrocmnoz2o komnonenma 6yoym cqhopmuposamvi.

- YMEHHME BECTH AMAJIOr Ha OCHOBE PAaBHOIPABHBIX OTHOUIEHUM M B3aUMHOTO YBa)KEHUS U
HPUHATUS;

- YCTOMYMBBIA TMO3HABATEILHBIA MHTEPEC M CTAHOBJIEHUE CMBICIOO0pa3yronied (QyHKIUU
II03HABATEIILHOIO MOTHUBA;

- TOTOBHOCTB BBIOOpa MPOGUILHOTO 00pa30BaHUsI.

Llennocmmnozo u >MOYUOHANILHO20 KOMNOHEHMO8 6yoem chopmuposana:

- NOTPEOHOCTH B CAMOBBIPAKEHUHU U CaMOpEaTN3aiH, COLIMAIbHOM ITPU3HAHUH.
OOyuarouuiics NOIYYUT BO3MOXKHOCTH JUIsl (YOPMUPOBAHMSL:

- TOTOBHOCTH K CAMOOOPA30BaHMIO M CAMOBOCIIUTAHHUIO;

- BBIpQXKEHHON yCTONYMBON yueOHO-103HABATEIbHON MOTHBAIIMH U UHTEPECA K YUEHHIO.

B cpepe pazeumua pecynamuenoix yHUBEPCAIbHBIX yUEOHBIX OCUCMEUIl 00yUarouuiica
Hayuumca:

- CaMOCTOSTENIBHO aHAJIU3UPOBATh YCIOBUS JOCTHKCHHS LEIM HA OCHOBE yueTa BBIICICHHBIX
YYUTENEM OPUEHTHPOB JEHCTBUS B HOBOM y4eOHOM MaTepHale;

- 11eJIeTI0JIaraHuIo, BKIII0Yasl IOCTAaHOBKY HOBBIX IIeJIei, TpeoOpa3zoBaHKe MPAKTUYECKON 3a/1aun
B [I03HABATEJIbHYIO;

- IJIAHUPOBATh ITYTH TOCTUKECHUSA LIEITIEH.

Tlonyuums 603M0OACHOCMb HAYYUMBCA

- MIPY IUTAHUPOBAHHUHU JOCTHKEHHUS LIeJIEN CAMOCTOSTEIBHO U aJIEKBaTHO YUUTBIBATH YCIOBHS U
CpPENCTBa UX JOCTUKCHUS;

- CAaMOCTOSITENIbHO CTaBUTh HOBBIE yUEOHBIE 1I€TU U 33/1a4H.

B cghepe pazeumusa noznagamenvnplx yHUGEPCANbHBIX YUEOHBIX OCUCMEUIL 00YUAIOULUIICA
Hayuumcs:

- IPOBOIUTH HAOJFOICHUSI ¥ SKCTIEPUMEHT TTO0/] PYKOBOJICTBOM YUHTEJIS;

- OCHOBAM pealu3allii [POEKTHO-MCCIEJ0BATENbCKON  AEATENTbHOCTH,

- OCYIIECTBJIATH PACIIMPEHHBIN MOUCK HH(POPMAITUH C UCTIOIB30BaHUEM PECYPCOB OUOIMOTEK 1
WHTEpPHETA.

Tlonyuum 603MOHCHOCMb HAYYUMBCA:

- CaMOCTOSITEIPHO IPOBOIUTD UCCIIEIOBAHUS HA OCHOBE IPUMEHEHHUS METOJIOB HAOIOACHHUS U
JKCIEPUMEHTA;

- CTaBUTH MIPOOJIEMY, apTyMEHTUPOBATh €€ aKTYaJIbHOCTb;

- OpPraHU30BaTh UCCIIETOBAHUE C LIETbIO IPOBEPKU THITOTE3BI;



- BBIABUT'ATb T'MIIOTEC3bI O CBA3AX U 3aKOHOMCPHOCTAX MPOLECCOB,
- ACJIaTb YMO3aKJIKOUCHUA U BBIBOABI HA OCHOBC apryMCHTAllH.

B cpepe pazeumus KoOMMyHuUKaGmMueHbIX YHUBEPCAILHBIX YUEOHBIX OCUCmEUIl 00yUaoOuuiica
Hayuumcs:

- aJIeKBaTHO MCIOJb30BaTh PEUEBbIC CPEACTBA ISl PELICHUS Pa3IUYHBIX KOMMYHUKATUBHBIX
3aJa4; BIAJETh YCTHOW M MHCbMEHHOH peyblo;

- aJICKBaTHO UCTIOJB30BATh PEYb JJIsl TUTAHUPOBAHUS U PETYIISIILIMU CBOEH JACSITEIbHOCTH;

- OpPraHU30BBIBATH U INIAHUPOBATH YYEOHOE COTPYIHUYECTBO C YUYUTEIEM U CBEPCTHUKAMU;

- CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- HMHTETPUPOBATHCS B TPYIMIY CBEPCTHUKOB U CTPOUTH MPOJYKTUBHOE B3aUMOJICUCTBHUE CO
CBEPCTHUKAMH U B3POCIIBIMH.

Tonyuums 803M0ACHOCMb HAYYUMBCA

- OKa3bIBATh MOJACPKKY U COACHCTBUE TEM, OT KOT'O 3aBUCHUT JIOCTHXKEHHE 11€7TU B COBMECTHOM
JIeSITENIbHOCTH;

- OpaTh Ha ce0sl MHUIIMATUBY B OPTaHU3AI[MH COBMECTHOTO JICHCTBUSI.

111 ®opmbl 1 BUABI YU4eOHOI e TeJbHOCTH

B nmpornecce 3aHATHI BeAyIIMMU METOJaMH ¥ IPUEMaMHU OpraHU3allu A TeIbHOCTH yJaluXcs
SBJISIFOTCS:

— METO/I CTyXOBOT'O BOCTIPUSITHSI M CJIOBECHOH Iepeaun HHPOpMaIuu;

IIPUEMBL: PACCKA3, JIGKLUS, TUCKyccusi, Oecella, BHICTYILICHUE;

— MCETOJ CTUMYJIMPOBAHUA U MOTHBAllUH,

IPUEMBIL: CO3JaHHE CUTYallUU ycIleXa, OOIIPEHHE, BBIIOJIHEHHE TBOPUECKUX 3a/JaHUH, CO3/1aHue
npoOJIeMHOI cUTyaluu, MPOrHo3upoBaHue Oyayleil AeaTenbHOCTH, KOPPEKTHOE MPEbsIBICHUE
TpeOOBaHUI, 3aMHTEPECOBAHHOCTD pe3yJIbTaTaMH padOThI;

— METOJI Iepeiaur HH(pOpMaIUK ¢ TTOMOIIBIO MPAKTUUECKON JIeATETHbHOCTH;

IMPHUEMBIL: COCTABJICHUC IIJIaHA, TC3UCOB BBICTyHJ'IGHHfI, PEAAKTUPOBAHNEC, OHCHHUBAHUC
BBICTYIUIEHUH, COCTAaBICHHE CXEM U TaOJINUIL;

— METOJ KOHTPOJIS;

MIPUEMBI: aHAJIU3 BBICTYIIJICHUH, HAOIIOICHUS, CAMOOIICHKA, OIIEHKA TPYIIIbI, TECTHI,
BBICTYIIJICHUS Ha 3aHATUAX, 3alllUTa IIPOCKTA.

@DopMbl OPraHu3anun 00y4eHus :

— I'PYIIOBBIE;
— UH/IMBUIYaIbHBIC;

— (hpoHTANIbHBIE.

IV ®opMbI KOHTPOJISI Pe3yJILTATOB OCBOECHHS MPOrPaMMBbI

@DopMBbI KOHTPOJISL:
® TEKYyUIM KOHTPOJb (OLIEHKA aKTUBHOCTH NpU OOCYKJIEHUU MPOOJIEMHBIX BOMPOCOB,
pPe3yJbTaTOB BBIMOJHEHUS JTOMAIIHUX 3aJaHH );
® TEeMaTHYECKHI KOHTPOJIb (OLIEHKA PE3YyIbTaTOB TEMATHUECKOTO TECTUPOBAHMS);
® UTOTOBBII KOHTPOJIb (OLIEHKA PE3yIbTAaTOB BBIMOJIHEHUS pa3anuHbIX BapruanToB KIIMoB)

V Cojaep:xkanusi Kypca BHEYPOUHOI 1eATeIbHOCTH

BEHIECTBA (3 uaca)
Hemnoro u3 ucropun xuMuu. XuMus BYepa, CEro/iHs, 3aBTpa.
BemectBo, ¢du3nveckrne CBONCTBA BEIIECTB.



OTnHMumne YUCTHIX BeMECTB OT cMeceit. CriocoObl pa3ieieHust cMecei.
IIpakTnyeckas padora Ne 1 «CrnocoOsl pa3zieneHus cMecein».

XUMHNYECKHUE PEAKIIUU (4 yaca)

[Tpusnaku xumuueckux peakuuil. Kraccudukanus XUMHUECKUX pEaKIHMi 10 pa3IndHbIM
IpU3HAKaM. OJEKTPOJIUTUYECKAss JUCCOLMALMA. DJIEKTPOIMTHI U HEDIEKTPOJIUTHL. Peakuuun
HOHHOTO  oOMeHa.  OKHCIMTENbHO-BOCCTAHOBHUTEIbHBIE  peakiuu.  OKUCIUTeNH U
BOCCTAHOBUTEJIH.

JlaGoparopHasi padora Ne 1 «Peakuusi 3aMenieHUs MEIM >KEJIE30M B PACTBOPE MEIHOTO
KyIlopoca, BOJOPO/ia IUHKOM B PAacTBOPE COJITHOM KHCIIOTBI.

JlabopaTopnasi padora Ne 2 «Peakiusi oOMeHa MEXIy KapOOHATOM KalbIUS W COJISTHOM
KHUCJIOTOHM, XJOpPUIOM Oapusi U CEpHOM KHUCIOTON», «Peakuus pas3noxeHus THpoKcuia MeIu
(ID)».

METAJLJIbI (9 yacoB)

XapakTepucTrKa METAJIJIOB TJIABHBIX IOATPYIII U UX COCIMHEHUN

OO0mmas xapakTepucTUKa MeTauioB riaaBHbIX noarpynn I-III rpynm B ¢Bsi3u ¢ UX MOJOXKEHHEM B
NEePUOANYECKON cucTeMe XxumMuieckux snemenToB J[.M. MenneneeBa u 0COOEHHOCTH CTPOCHUS
UX aTOMOB.

XapakTepHble XUMUUYECKHE CBOWCTBA IPOCTHIX BEUIECTB U COEAMHEHUN METAILIIOB - LIEIOYHBIX,
LIEJIOYHO3EMENbHBIX.

XapakTepucTuKa NEepPEeXOJHbIX JIEMEHTOB — MEH, JKEJe3a, ATFOMUHMUS 110 UX MTOJIOKEHUIO B
NEepPUOANYECKON cucTemMe XumMuueckux 3nemeHToB J[.1. MenneneeBa u 0COOEHHOCTSIM CTPOSHUS
UX aTOMOB.

Meramibel B mnpupoje: pyasl YEPHBIX, LBETHBIX, JIParoleHHbIX METAUIOB. XapaKTepHbIE
MeTaJlIn4eckue, (U3MYeckue W XUMHYECKHE CBONCTBA, BHYTPEHHEE CTPOCHUE METAaJUIOB.
[loHsiTHE aKTUBHBIX M NACCUBHBIX MeTaLIoOB. [lonb3a 1 Bpea MeTaiioB AJid YEIOBeKa.
DNEKTPOXUMHUYECKUH Pl HanpspkeHuM metauioB. Koppos3us meramioB. MexaHU3M KOPpO3UH
metauioB.  Kmaccudukanus kopposun  MeTawioB. CrnocoObl  3alIUTBl  OT  KOPPO3MH.
AHTUKOPpO3UITHBIE OKPHITHUS. CIUIaBhI.

Peakunu OBP ¢ ydactueM MeramnoB u ux coenuHeHuil. Llemouku mpeBpamieHuii (mo odpasiy
oro).

IpakTnyeckas padora Ne 2 «KauecTBeHHbIE peaKII Ha HOHBI METAJLIOBY

HEMETAJLJIbI (13 yacoB)

Hemeramnsl B ipupoze. Mcrnonb30Banue NpUpoOgHBIX PECYPCOB.

Crpoenne aromoB HemeTaioB. CTpoeHuss MoOJeKyn HemeTauioB. (Pusnueckue CBOMCTBA
HemeTaioB. CocTaB U CBOMCTBA MIPOCTHIX BEIIECTB — HEMETAJIOB.

Pz 551eKTpOOTPHULIATEIBHOCTH HEMETAIIIIOB. XMMUYECKUE CBOMCTBA HEMETAIIOB.

IIpakTHueckass IIKaja SJIEKTPOOTPULATEIBHOCTA aTOMOB. HeMeramnsl — OKUCIHTENIM U
BOCCTAaHOBUTEIHU. B3auMOIENCTBHE C IPOCTBIX U CIIOKHBIX BELIECTB.

OOmast xapakTepucTUKa HeMeTauioB IiiaBHbIX mnoarpynn I[V-VII rpynn B cBsizu ¢ ux
MIOJIOKEHUEM B TEPHOAUYECKON cucteme xumudeckux osnemeHToB JI.MI. MenneneeBa u
OCOOEHHOCTSIMU CTPOECHHUSI UX aTOMOB.

XapakTepHble XHMHWYECKHE CBOWCTBA NPOCTBIX BEIIECTB W COCAUHEHWHW HEMETalIOB -
raJIoTeHOB, KUCIIOPOJIa, CEPBI, a30Ta, pochopa, yrieposa, KpeMHHUS.

Pemenne 3a1annii Ha COCTaBIEHNE YPABHEHUN XUMUYECKUX PEAKLINM.

IIpakTyeckas padora Ne 3 «OKCniepUMEHTAIbHBIE 3a/1a4y 110 PACIIO3HABAHHUIO U MOJIYUYEHUIO
BEIIIECTB»

XUMMUS U 3J0OPOBBE (2 uaca)

CocraB u cpejIcTBa COBPEMEHHBIX M CTAPHHHBIX CPEJACTB THTUEHBI, POJIb XUMUICCKUX 3HAHUN B
rPaMOTHOM BEIOOPE ITUX CPECTB; MOJE3HBIE COBETHI MO YXOAY 3a MOJIOCTHIO PTa.

OcHOBHBIE COCTaBJISIONINE 310POBOTO 00pa3a xu3Hu. [IpaBuiia momaepkaHus 30poBOro oopasa

6



KU3HU. PONb XMMUYECKMX 3HAHUW TMPU aHAIU3E B3aUMOJECHCTBUSA OpraHuW3Ma C BHEIIHEH
Cpenomu.

XUMUS M DKOJIOTHS (3 yaca)

OcHOBHBIE BU/IbI 3arpsI3HEHUN aTMOC(Ephl U UX UCTOYHHUKH.

Bona. Bona B macmradbax mranersl. O4ucTKa MUTHEBOMN BOEL.
[TapuukoBsiii 3¢dekr, rodanbHOE MOTEIUIEHHE KIUMaTa M MX BO3MOXKHBIE MOCIEIICTBHSL.
O30HOBBII CIIOH U €ro 3HaYeHUE JUIs )KU3HU Ha 3emite. 3amuTa atMocepsl OT 3arpsi3HEHHS.
Hedts 1 HEprenpoaykTsl. HedTh Kak TOmmBo. 3arps3HEHUs] MUPOBBIX BOJIOEMOB.

JInuHast OTBETCTBEHHOCTh KAXJIOTO Y€JIOBEKA 32 0€30M1aCHYI0 OKPYKAIOIILYI0 CpeLy.

VI TemaTuyeckoe NJIaHUPOBAHHE

Hcnosab3oBanue
N Kour- 00opynoBaHMsI IEHTPA
o .
o | T
4acoB .
HalnpaBJIeHHOCTeil
«Touka pocra»
l. BemecrBa 3

1. | Hemoro w3 wucropunm xumuu. XuMHS BYEpa, JleMOHCTpaOHHOE
CEeroMHsl, 3aBTpa. 00opy1oBaHue

2. | BemectBo, ¢pusnyeckue CBOKWCTBA BEIICCTB.

OTnuuue 4ucThIX BemecTB OT cMmeceid. CrocoObl
pa3ziesieHus: CMECEeH.

3. | Ipaktuueckas  padora Ne 1  «CrocoObr Lindposas naboparopus no
paseneHus cMecen». Xumun (0a30BbIi ypOBEHB),

KOMIUJIEKT TTOCY/IbI U
00opyI0oBaHUs TSt
YYEHHUECKHUX OTBITOB
(puzuka, xumusl,
OMOJIOTHS ), KOMIUIEKT
XUMHUYECKUX PCAKTUBOB
1. XuMHYeCKHe peakiuu 4

4. | Mpusnaku xumuyeckux peakuil. Knaccudukamnms
XUMHUYECKUX PEAKIUN MO Pa3IMYHBIM MpPU3HAKAM.

DIIEKTPOTUTHIECKAs JUCCOIHAITHSI.

5. | DAEKTPONUTHI U HEANEKTPOIUTHL. Peakiiu HoOHHOTO JIeMOHCTpaIOHHOE
obmeHa. OKHCIUTENHPHO-BOCCTAHOBUTEILHBIE obopyznoBaHue
peakiuu. OKUCITUTENN U BOCCTAHOBUTEIH.

6. | JIaboparopHas padora Ne 1 «Peakuus 3amenieHus Ludposas naboparopus 1o

MEOU IKCJIC30M B paCTBOpPC MEIAHOTO KyIopoca,
BOOOpOJa HMHKOM B paCTBOPEC COJISTHOM KHCIIOTBI».

xuMuH (0a30BBIN YPOBEHB),
KOMIUIEKT ITOCY/IbI U
000pyIoBaHUsI 151
YUYEHUYECKUX OIBITOB
(puzuka, xumusl,
OHOJIOTHS ), KOMIUIEKT
XUMHYECKHX PEaKTHBOB




7. | JIaGoparopnass padora Ne 2 «Peakuus obOmeHa Hudposast raboparopus 1o
MEX1y KapOOHaTOM KalblLUsl U COJSHOM KUCIIOTOH, XumuH (6a30BbIi ypOBEHD),
XJopuroM Oapusi M CepHOM KucioToi», «Peakuus KOMIUICKT IIOCYIbI K
pazioxeHus rugpokcuaa meau (11)». 0bopyoBaHHMs s

YYECHHUYECKUX OIBITOB
(buzuka, Xumusi,
OMOJIOTHSI ), KOMIUIEKT
XUMHUYCCKUX PCAKTUBOB
. Meramisl. 9

8. | XapakTepucTuKa METaIOB TJIaBHBIX HOATPYI U UX
COCIMHEHUM.

9. | O61mas xapakTepuCcTUKa METAJUIOB INIaBHBIX
noarpymi |-III rpynn B ¢BsI3u € UX MOJI0KEHUEM B
NEPUOJINYECKOMN CUCTEME XUMUYECKUX IEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTPOCHHS MX
aTOMOB.

10. | XapakTepHble XUMHUYECKHE CBOWCTBA MPOCTHIX JIeMOHCTPALOHHOE
BEIIECTB U COCANHCHUI METAJIJIOB - IIICIOYHBIX, obopynoBaHue
IIEII0YHO3EMENTbHBIX

11. | XapakTepucTuka HepexoaHbIX HIEMEHTOB — ME/IH,
xKere3a, aTFOMHHHUS 10 UX TOJ0KESHHUIO B
NEPUOINIECKOM CHCTEME XUMUIECKHUX DIIEMEHTOB
J.W. MenneneeBa 1 0COOEHHOCTSIM CTPOEHUS UX
aTOMOB.

12. | Meramnsl B mpupoAe: pPyAbl YEPHBIX, IBETHBHIX,

JParoleHHbIX METalJIOoB. XapaxkTepHble
MeTaJuIn4eckue, (U3MYecCKMe U XUMHYECKHE
CBOWCTBA, BHYTPEHHEE CTPOECHUE METAJUIOB.

13. | IloHsATHE aKTUBHBIX U MACCUBHBIX MeTasIOB. [losp3a
U BpE€J METAJUIOB JUJIsl YeJIOBeKa.

14. | DHeKTPOXUMHYECKHUH PSAJ] HATPSHKEHUH METAIIIOB. Komrutext kosueximii 3
Koppo3sus metamnos. MexaHn3m KOppo3uu crmcka
metasuioB. Kimaccudukarus Koppo3uu METaIoB.

CniocoObl 3aUTHI OT KOPPO3UH. AHTUKOPPO3UIHBIE
nOKpeITHs. CIiIaBsbI.

15. | Peakuiuu OBP ¢ yyactmemM MeTamioB H UX JeMoHCTpannoHHOe
coenuHenuil. llenouku npespaieHuii (mo odpasuy obopynoBaHue
oro).

16. | IpakTnuyeckas padora Ne 2 «KadecTBeHHBIC Hugposast naboparopust 1o
PEAKIMK HA MOHBI METAJIIOB» XuMuH (0a30BbIi ypOBCHB),

KOMITJIEKT MTOCYIbI U
o0opynoBaHus AJs
YUECHHUYECKUX OIBITOB
(puzuka, xumus,
OMOJIOTHS ), KOMILIEKT
XUMHUYCCKUX PCAKTUBOB
IV.  Hemeramibl 13

17. | Hemeraiisl B npupose. Mcnonb3oBaHUE TPUPOIHBIX
pecypcoB.

18. | Ctpoenue aTOMOB HEMETAJUIOB.

19. | CtpoeHnus MoJieKysl HEMETAIJIOB.

20. | dusnUecKue CBOMCTBa HEMETAIIIOB.

21. | CoctaB M CBOHCTBAa  MpPOCTBIX  BEIIECTB  —

HEMCETAIIIOB.




22.

Psin 351€KTpOOTPULIATEIBHOCTH HEMETAJLIOB.

23.

XUMHYECKHE CBOMCTBA HEMETAIIIIOB.

Hudposas naboparopus no
XUMUH (0a30BbIf YPOBEHBD),
KOMIUIEKT MTOCY/IbI U
o0opynoBaHus AJs
YYEHUYECKHUX OIBITOB
(puzuka, xumusl,
OMOJIOTHS ), KOMILIEKT




XUMHUYCCKUX PCAKTUBOB

24.

[IpakTyeckas IIKama  3JIEKTPOOTPULIATETLHOCTH
aTOMOB.

25.

Hewmerannbl — OKMCINTEIN M BOCCTAHOBUTEIIH.
BSaHMOHCﬁCTBHe C IIPOCTBIMH U CJIOKHBIMH
BCIICCTBaM.

26.

OOmast  xapakTepUCTUKAa HEMETAUIOB  TJIaBHBIX
noarpynn [V-VII rpynm B CBSI3M € UX MOJO0KEHUEM
B IMEPUOJIUYECKON CHUCTEME XUMHUYECKUX HJIEMEHTOB
J.1. MenneneeBa U 0COOCHHOCTSMH CTPOCHHS HMX
aTOMOB.

27.

XapakTepHble XHUMHUYECKHE CBOMCTBA IPOCTBIX
BEIIECTB M COEJUHEHHI HEMETayUIOB - TaJIOreHOB,
Kuciopona, cepwl, a3oTta, ¢ochopa,
yriepona,

KPEMHUS.

28.

Pemenne 3amaHuii Ha cocTaBleHHME YpaBHEHUU
XAMHYECKHUX PEaKIUM.

29.

[IpakTuyeckas padora Ne 3 «DKcriepuMeHTaIbHBIE
3a/1a4M 110 PaclO3HABAHMIO U MOJIYYEHUIO BELLIECTB)

Hudporas adopaTopus 1o
xumu (0a30BBIA YPOBEHB ),
KOMIUIEKT OCY/Ibl U
o0opynoBaHus AJs
YUYEHHUYECKUX OMBITOB
(buzuka, Xumusi,
OMOJIOTHS ), KOMIUIEKT
XUMHYECKHX PEAaKTHBOB

V. XuMus H 310pOBbe

30.

CoctaB M cpencTBa COBPEMEHHBIX M CTApUHHBIX
CPEICTB THUTHEHBI, pPOJIb XMUMHUYECKHUX 3HAHUM B
IPaMOTHOM BBIOOPE ITHX CPEJCTB; MOJIE3HBIE COBETHI
10 YXOJy 3a IOJIOCTBIO pTa.

31.

OcHOBHBIE COCTaBJISIONIIE 30POBOTO 00pasa
»u3Hu. [IpaBuna nogaepkanus 310pOBOro oopasa
)KU3HU. POJIb XUMHYECKUX 3HAHUM MPH aHATU3E
B3aUMOJICVCTBUS OpraHU3Ma C BHEIIHEW CPEON.

V1. XuMus 1 3K0JI0rus

32.

OcHoOBHbBIE BHJIbI 3arps3HEHMNH aTMOCeEpbl U HX
HCTOYHUKH.

33.

Boma. Boma B Macmrabax 1wia”Hersl. OumncTia
HUTHEBOU BOJBL.

34.

[TapuukoBblit  >PdexT, TrIo0anbHOEe MOTEIIEHNE
KJINMATa U UX BO3MOXHBIE MociencTBUs. O30HOBBIM
CJION M ero 3Ha4YeHue JJs KU3HU Ha 3emuie. 3amura
atMocoepsl oT 3arps3Henus. Hepts u
HedTenpoaykTel. HedTh kak Tommuso.
3arpsi3HEHUs] MUPOBBIX BOJIOEMOB.

JlmyHass OTBETCTBEHHOCTh KAXKIOTO YeIOBEKa 33

0€30MacHYI0 OKPY)KAIOIIYIO Cpeny.
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