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I. IosicHMTeIbHAA 3ANMHCKA

IIporpamMma «B XHMUH BCe HHTEDECHOY AETANTH3MPYET COACPIKAHUE Kypca BHEYPOUYHOM
JeSTeTLHOCTH, 1aeT M0APOGHOE pacrpe/ieieHHe YaCoB H MOCHE0BATENBHOCT, H3YUCHHS TEM H
pa3nenos.

JlaHas mporpaMMa MpefiHasHaveHa s ydalmxcs 9 Kiacca, MO3BOIIET PaciMpHT: u
YrayGuTh Yy ydamuXcs NPaKTHYeCKOe NMPHMEHEHHE MONydEHHBIX TEOPETHHICCKHX 3HaHMH 110
XUMUH.

ABTOpCKas TporpaMma  paccuuTana Ha 35 yuebHbIx yaca (1 wac B HEZIEIIo),
OpMEHTUPOBaHA Ha yriybneHue M pacIIMpeHue 3HaHMH, HA Pa3sBUTHE JHOOO3HATENBHOCTH H
FHTepeca K XMMUH, Ha COBEpIICHCTBOBAHME YMEHHH yHaIiXCsl 06paraTecs ¢ BEMECTBAMH.

JlauHBI Kypc BHEYPOUHOHM  NEATENBHOCTH — IPEAyCMATpUBAcT 9KOJIOTMYECKYIO
HATIPABIEHHOCTh XMMHYECKOro 00pa3OBaHMs, NPELyCMaTpHBACT O3HAKOMICHHE yyammxes ¢
XUMHYECKHMH ACIIEKTaMH COBPEMEHHOH JKOJIOTHH H SKOJIOrHYECKHX npo6ieM (rmobaibrHoe
HOTeIUIeHHe KIHMATa, 030HOBBIE ABIPHI, KUCIOTHbBIE NOXIH, 3arpsI3HCHAE OKpY’XaroleH cpesbl,
HCTOLIEHHE TIPUPOIHBIX PECYPCOB).

LleHHOCTb MPOrpaMMBbI 3aKIIOYAETCs B TOM, 4TO YHamMecsd ¢ ToMoLIBI0 KeHe —
TEXHOMOTHii TTONyYaT BO3MOXKHOCTb TOCMOTPETh Ha PasiMYHbIe MPOGIEMbI C TIOSHIH YHCHIX,
OLIYTUTH BECH CIIEKTP TPeOOBaHUH K HAYIHOMY MCCIIE/0BAHHIO.

AKTyalbHOCTh TIPOTPaMMBI B TOM, 4YTO OHA CO3JACT YCIOBWA UL COIMAILHOTO,
KYJIbTYPHOrO M MPO(ECCHOHAIBHOr0  CaMOOIpPENENICHNA, TBOPYECKOH caMopeati3aliin
nuyHoCcTH  peb8HKa, (HOPMUPOBAHHS ~XHMHUYECKOH TPAMOTHOCTH. 3HaHHA M yMEHWHs,
HeoOXOOMMBIC ISl OPTaHM3ALMH MCCIeI0BATENbCKOM AEATENbHOCTH, B Oyaymem CTaHyT
OCHOBOIl A/l OPraHM3AIMKM HAYYHO-MCCIENOBATEIBCKOH NESTENbHOCTH B BY3aX, KOJIC/KAX,
TEXHHKYMAax U T.J.

Bce WMHHOBAIMOHHBIE IIEJArOTMYecKHe TEXHONOTHH — M3HAYalbHO CTPOATCA HA
KOMIIETGHTHOCTHOM TIOIXOJe W HALEIeHH B pe3ynsTate OOydeHMs Ha Oyaymyio
MPO(ECCHOHATBHYIO NEATENBHOCTh. JlaHHOE YTBEPXKACHME M ONPEACISET  aKTyalbHOCTb
npumenenns «Keiic — MeTona» B mpakThke obpasoBanus. KeiC — TeXHONOTHH MPE/CTABIAIOT
co6oif rpymy 06pa3oBaTeIbHBIX TEXHOJIOTHH, METONOB 1 npuéMoB 00yueHHs, OCHOBAHHBIX Ha
pellleHHY KOHKPETHBIX Mpo6iem, 3a[ad, TO3BOJIAIOT B3aUMOICHCTBOBATE BCCM 00y4aroIIHMCs,
BKJIFOUAs NIperoaaBarelis.

IIpu paspaboTke IPOrpaMMbl aKIEHT NENaICs Ha BOMPOCH, KOTOPLIE B 6a30BOM Kypce
XMMHH OCHOBHOH LIKONBI PAacCMATPMBAIOTCS HEJOCTATOYHO IOJHO MM HE pacCMaTpHBaroTCA
coBceM. 3ajauy M YNpaKHEHUs MOAO0OPaHbl TAK, UTO 3aHATHSA N0 WX OCMBICIIEHNUIO H PEIICHHIO
MPOXOIAT MG0 NapauIeNBHO C W3YYaeMbIM Ha yPOKAaX MAaTepHaIoM, 00 Kak OBTOPEHHE YiKe
MOJTYUCHHbIX 3HAHHUM.

TTpakTHyeckas 3HAYMMOCTh MPOTPaMMBI 3aKJI0YaeTCs B TOM, 9TO C MOMOLIBIO Ketic-
TEXHONOIHH YAeTCs aKTHBH3MPOBATH PaslMUHbIE (YAKTOPHI: TEOPETHUECKHE 3HAHMA MO TOMY
WIH HHOMY KypCy, MPAaKTHYECKHH OMBIT 0Oyd4aeMblX, HX CIOCOOHOCTH BBICKA3BIBATH CBOM
MBICTH, HIeH, TpEMIOKEHHs, yMEHHEe BBICIYIIATh albTEPHATHBHYIO TOUKY 3peHHA, H
apryMEHTHPOBAHO BBICKA3aTh CBOIO.

C noMOmBIO JTOrO MeTofa OOydaromiue MOIy4aT BO3MOXKHOCT TMPOSBHTL H
YCOBEPLICHCTBOBATH AHANMTHYECKHUE M OLEHOYHBIE HABBIKH, HAYyIHTHCA PaboTaTh B KOMAHIE,
[IPUMEHATH Ha MPAKTHKE TEOPETHIECKHH MaTepHall.

HoBu3HA [aHHOM IIPOrpaMMbl 3aKII0YACTCS B BO3MOXKHOCTH H3YUECHHS YHAIIUMHCH
HOBBIX TeM, HE pacCMaTpHBAaeMBIX NpPOrpaMMOH mpeaMera, C IOMOIIBI0 npo6ieMHO-
CHTYaTHBHOTO OOYYeHMs C HCIONb30BaHMEM KeHCOB. OJTO IIO3BOJIAET CTPOHTH obydenue
yuammxcs 9 KIACCOB C y4eTOM MAaKCHMATBHOTO MPHOMIKEHMs MpeaMera XMMHH K
[IPaKTHYECKOH CTOPOHE JKHU3HH.

Ilesnb Kypca: pacupeHne u yriybIenye 3HaHHiT 10 TIPEMETY, CO3AaHHe BOCTIUTHIBAIOLIEH
cpesibl, 06ecTeuuBaroIell AKTUBU3AIMIO MHTEIUIEKTYAIbHEIX HHTEPECOB yHAlllXCA B cBobomHOE
BpeMs, pa3BUTHE 3JO0POBOH, TBOPYECKH pacTymiedl —JMYHOCTH, MOJTrOTOBIEHHOH K
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SKU3HENEITEILHOCTH B HOBBIX YCIIOBHSIX, CIIOCO6H0171 Ha COLMAJIIBHO 3HAYUMYHO npaKTmecxyro
esaTelbHOCTD, peanmanmo noﬁposoanecmx HUHUIUATHB.

3apauu Kypcea:
1. ®opMHUPOBAHUE 103MTHUBHOI CAMOOLCHKH, CAMOYBaXKCHHA.
2. ®opMHPOBAHKE KOMMYHHKATHBHOH KOMIIETEHTHOCTH B COTPYIHHYICCTBE:
— yMeHHe BeCTH uaior, KOOpIMHUPOBATh CBOH neficTBus C IEHCTBHAMU apTHEPOB MO
COBMECTHOI JeATEeIBHOCTH,;
—_ cHOCOBHOCTH 10OPOXKENATENBHO 1 1YTKO OTHOCHTBCS K JIFOA5IM, COMEPEKUBATD;
— dhopMUPOBaHHE COLUUANBHO afeKBATHBIX CIOCOOOB MOBEACHML.
3. dopMHUpOBaHUE CII0COGHOCTH K OpTaHH3AIAH AeATENBHOCTH M YIIPaBJIEHHUIO 10
—_ BOCIMTAHHE LENeyCTPEeMICHHOCTH 1 HACTOWYMBOCTH,
— (hopMHpOBAHHE HABBIKOB OpraHu3aluu padouero IpOCTPAHCTBA 1 paIHOHATBHOTO
HCITOIb30BaHMsI pabodero BpeMCHH;
— (opMHpOBaHHE YMEHUA €aMOCTOSITENFHO U COBMECTHO ILTAHUPOBATH JEATENBHOCTD H
COTpYAHHYECTBO; — (opmMupoBaHue yMCHIA ¢aMOCTOSTENbHO ¥ COBMECTHO NpUHMMATh
peLIeHHS.
4. GopMUpOBaHKE yMEHUs pelaTh TBOpYECKHE 3a/1a M.
5. ®opMupoBaHHE YMEHHUA paboTath ¢ undopmameit (c6op, cHCTEMATH3aIHsA, XPaHCHHUE,
HCTIONB30BAHNUE).

I1. TlnaHupyemblie Pe3yJIbTaThi 0CBOCHMS copeprkaHusi Kypea

JIHYHOCTHBIMM Pe3y/IbTaTaMM ABJLIOTCA:
-8 uenuocmHo—opuenmauuonnozi cghepe: TYBCTBO TOPAIOCTH 32 pOCCHHCKYIO HAYKY, OTHOIIEHHE
K TpyAY, LIeNeyCTPeMIEHHOCTD, CaMOKOHTpOJIb ¥ CAMOOLICHKA,
- & mpydosoil cgpepe: TOTOBHOCTH K 0CO3HAHHOMY BBIOOPY nanpHeHIIen oGpazoBaTeTbHON
TpPaeKTOPHH;
- ¢ nosHagamenbHoli cepe: MOTHBALWL yHCHH, yMeHHE YTPaBIATh cBOEil TO3HABATEIBHOI
NesTeNbHOCTH.

IlpenMeTHBLIME pe3yibTaTaMH OCBOEHWMS MPOrPaMMBI ABILIOTCA:
- g nosnasamenvroll cgepe:
OIMICHIBAT IEMOHCTPALOHHBIE ¥ CAMOCTOATEILHO [IpOBE/(EHHBIE XUMUICCKHIE 9KCIIEPHMEHTHI;
Ki1accu(UUMPOBATh H3YUCHHBIC 0OBEKTHI U SBICHUS;
JaBaTh OMpEAENEHHS H3YUECHHBIX TIOHSITHH;
OIHCHIBAT U PA3INYATH M3yYCHHbIE BELICCTBA, npUMEHsAEMbIE B [OBCEIHEBHOM KU3HM,
CTPYKTYypUpOBaTh W3ydeHHBIA MaTepran 1 XHMAUECKYH0 HH(pOpMAIHIo, TOTyUEHHY0 U3 JPYTuX
WCTOYHUKOB;
fenaTh BRIBOJBI M yMO3AKIIIOUCHNUA 13 HaOIIOICHHH;
6e30macHO 00paIaThCs BEIECTBAMHU.
- 8 mpydoeoli cgepe:
[IAHMPOBATh M OCYIIECTBIATH cAMOCTOSTebHYI0 paboTy IO MOBTOPCHHIO H OCBOEHHIO
Teopemqecxoﬁ 4acTH,
[UTaHUPOBATh H IIPOBOJUTD XMMIIECKUI SKCTIEPUMEHT; HCTIOIB30BaTH BEIECTBA B COOTBETCTBHI
¢ ¥IX MIpeHA3HAUCHUEM 1 CBOMCTBAMH.
- 6 YeHHOCMHO - opuenmayuorHotl cpepe:
AHATH3APOBATH A OLEHUBATH [I0CTIEACTBHS AL okpykafomei  Cpebl opiToBod 1
IPOH3BOJCTBEHHOM AEATENBHOCTH yenoBeKa.
- g chepe besonacHocmu Jicu3HedesmenbHOCIu!
OKa3bIBaTh TIEPBYIO TOMOIIb MPH OTPABICHIIX, oXOrax W OpYTux TpaBMax, CBSI3AHHBIX C
BeleCTBAMH 1 1a60paTOPHbIM 060PYA0BAHHEM.

MeTtanpeaMeTHbI MH pe3yanaTaMM SIBIISTFOTCSL:



- YMEHHE OIpPee/siTh CPEACTBA, FEHEPHPOBATH HIEH, HeoOXoauMBIe U1 MX peaan3aluu;
- BJIaJIECHHEC YHHUBEPCAJIbHBIMH €CTECTBEHHO-HAY4YHBIMH crmoco0aMu JE€ATEJIbHOCTH: HU3MEPEHHE,
Haﬁmoneﬂne, OKCIIEPUMEHT, Y‘{CGHOB HCCJIEJOBAHHUE,
- YMEHHE OIPEHCNIATh UEIH H 3aJa4H JEeSTEeIIbHOCTH, BLI6]/IpaTI> cpeacTBa pealu3alii mean 1
TNPUMEHATH UX Ha IIPAKTHKE,
- UCIIONb30BaTh Pa3IMYHble MCTOYHUKH IS ITOTYy4CHUS XMMHYECKON HquOpMaHHH.

OcBoenue IpOorpamMmabI BHCypO'-IHOf;I JesATEIbHOCTH 06y‘-la}OH.lHMPICﬂ TIO3BOJIMT TIOJIYy4YHUTh
CIeayrolIMe pe3yIbTaThl:

B cghepe pazeumus MUMHOCHHIX YHUBEPCANbHBIX YHUeOHbIX Oelicmeuil 6 pamKax:
Koenumusno2o komnonenma 6y0ym cgopmupoearsl.

- 5KOJIOTHYECKOE CO3HAHME, MPU3HAHHME BBICOKOW LEHHOCTH JXXM3HH BO BCEX €€ MPOSBICHHAX;
[IpaBHIT TOBECHHS B UPE3BBIYAHHBIX CUTYALMIX;

- OCHOBBI COLMANBHO-KPHTHYECKOTO MBIILICHHsA, OPHEHTAIMSA B OCOOCHHOCTAX COLMAIBHBIX
OTHOILIEHHH ¥ B3aHMOJICHCTBHH.

JlesimenbHoCcmHo20 KomMnonenma 6yoym c@hopmupoeansl:

- yMEeHHe BECTH IMAJIOT Ha OCHOBE DABHONpPABHBIX OTHOIICHHHA M B3aMMHOIO YBaXKCHHA U
HPUHATHS,

- yCTOWYMBBI MO3HABATEIbHBIH HHTEPEC W CTAHOBICHHUE cMbicnoobpasyronieil  QyHKIHH
[I03HABATEJILHOTO MOTHBA;

- FOTOBHOCTb BBIOOpa IPOQUIBHOTO 00pa30BaHHMA.

LJeHHOCIH020 U IMOYUOHATBHO20 KOMROHEHIN08 6yoen cghopmuposana:

- MOTPeBHOCTh B CAMOBBIPAXKEHHH M CAMOPEaNM3al{y, COLUAIBHOM MPU3HAHNH.

O6y4aroiriics: MOIYYHT BO3MOXKHOCTD /71l (HOPMHUPOBAHHMSL:

- TOTOBHOCTH K caM000pa30BaHUIO U CaMOBOCIIMTAHHIO;

- BLIPOKEHHOH YCTONUMBOH yueOHO-TI03HABATENbHOW MOTHBALIMY H HMHTEPECA K yUCHHIO.

B cipepe pazeumusn pezynamusHbiX yHUGEPCAIbHBIX YHEOHBIX Oelicmeuti 00yuaouuiica
Hayuumcea:

- CaMOCTOATEHFHO aHAJIU3HPOBATh YCIIOBHS JAOCTHIKEHMs L€ Ha OCHOBE y4eTa BBINCICHHBIX
y4HTEIEM OPHEHTHPOB JEHCTBHS B HOBOM y4eOHOM MaTepHale;

- LleTIeroNaraHuio, BKII0Uas MOCTaHOBKY HOBBIX LeneH, mpeobpasoBaHie NpPaKTHIECKOH 3a/1auu
B IT03HABATENbHYIO;

- IUTAHUPOBATh IIYTH JOCTHXKEHUS LeeH.

TTonyuums 603MOJUCHOCHb HAYHUUMBCAL!

- TIpH TUITAHUPOBAHWHU JOCTIDKEHHMS IEeJeH CaMOCTOATENbHO M a[IeKBATHO yIMTBIBATH YCIOBHA 1
CPEACTBA UX JOCTHIKECHUS,

- CaMOCTOSITETBHO CTAaBUTh HOBBIE y4eOHbIE [ETH 1 3a/1auu.

B cghepe pazeumus no3nasamenvublx YHUEEPCANbHBIX YUEOHBIX Oelicmeuil 00y aowuiica
Hayuumcs:

- IPOBOJUTH HAOIIOIEHUS U SKCIIEPUMEHT IO/ PYyKOBOICTBOM YUUTEIA;

- OCHOBaM peaJIH3aliy IIPOEKTHO-UCCIIEI0BATENBCKOM IEATENbHOCTH;

- OCYIIECTBIIATH PACIIMPEHHBIH OMCK MHDOPMAIIMU C HCIIONb30BAHHEM PecypcoB GHOIHOTEK 1
UHTEPHETA. '

Tonydum 603MOUCHOCHb HAYYUMBCA:

- CAMOCTOSITENBHO MPOBOAMTH MCCIEI0BAHHS HA OCHOBE IIPHMEHEHHA METONOB HAaOII0JCHUS 1
9KCIEPHMEHTa;

- CTaBUTb NIP06JIEMY, apIryMEHTHPOBATh €€ aKTyalbHOCTD;

- OPraHM30BaTh UCCIIEJOBAHME C LENBIO IPOBEPKHU IUIIOTE3EI;

- BBIIBMIaTh THIIOTE3BI O CBA3SX W 3aKOHOMEPHOCTSX MPOLIECCOB;

- Ienatb yMO3aKITIOUeHHs M BHIBOJbI HA OCHOBE apIyMEHTALIUH.

B cohepe pazeumus KOMMYHUKAMUBHBIX YHUEEPCALHBIX YUEOHbIX Oelicmeuil obyuarowuiica
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Hayuumces:

- aJeKBaTHO MCIIONb30BaTh pedeBble CPEACTBA I PEIICHUA pasyMYHBIX KOMMYHHKaTHBHBIX
3a/1au; BIIAJeTh YCTHOM U MHCBMEHHOH PedbI0;

- a/leKBATHO HCIIOJIB30BATH Pedb UL TUIAHHPOBAHHUS ¥ PEryIAINH CBOEH JIeATENIbHOCTH;

- OPraHM30BBIBATD U [ITAHKPOBATH yueGHOE COTPYIHHIECTBO C YIUTEIEM 1 CBEPCTHUKAMH;

- CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BbICKA3BIBAHNE,

- MHTETpUpOBATHCS B TPYNIY CBEPCTHUKOB M CTPOMTH IPOLYKTHBHOE B3aUMOJIENICTBHE CO
CBEpPCTHHKAMHM M B3POCIBIMH.

TTonyuums 803MOJICHOCIb HAYHUMBCAL!

- OKa3bIBATH TOIEPIKKY M CONEHCTBUE TEM, OT KOr0 3aBHCHT JOCTMIKEHHUE LETH B COBMECTHOH
JIESITENIBHOCTH,

- 6paTh Ha ce0s MHULMATUBY B OpraHU3alMH COBMECTHOTO JIEHCTBHSI.

111 ®opMbl ¥ BUABI y4eOHOli AeAaTeabHOCTH

B mporiecce 3aHATHH BeTyIIMMA METOIaMU ¥ IIPHEMaMH OpraHM3alliK JIEATENBHOCTU yHaHXCs
SIBJIAIOTCA:

— METO/I CIIyXOBOTO BOCIIPHSATHS U CTIOBECHOH Tepesiati uH(OpMAIKH;

IIpHeMBI: PaccKas, JIEKIIHs, IUCKYCCHsl, Oecesia, BEICTYILICHHE;

— METOJ CTUMYJIMPOBAHMS U MOTUBALIMH,

IIPHEMBL: CO3/[aHAE CHTYALH YCIIeXa, IOOMIPEHNE, BRINOTHEHHAC TBOPUYECKHX 3aJ]aHUMH, CO3/IaHNE
npo6IeMHON CHTYaLlMH, TPOTHO3HPOBAHHE Gymylueii AeATENbHOCTH, KOPPEKTHOS npeabsBIeHUC
Tpe6OBaHMH, 3aMHTEPECOBAHHOCTD PE3Y/IbTaTaMU paboThl;

— MeToJ Iiepeiadl MH(GOpMALHK C TOMOIIBIO TIPAKTHYECKOH NeATENBHOCTH;

TpHEMBI: COCTABJICHHUE ILIaHa, TE3UCOB BBICTYTLIEHUH, PeIAKTHPOBAHHE, OLCHHBAHNC
BBICTYIUICHUH, COCTABIICHHE CXEM U TaOIHIL;

— METOJ KOHTPOJIS;

NPHEMBI: aHATH3 BHICTYILICHHH, HAGIIOACHHIs, CAMOOLICHK, OLICHKA IPYILIBI, TECTHI,
BBICTYIUIEHHS Ha 3aHATHAX, 3alIHTa IPOEKTA.

dopMbI OPraHu3aluH 00y YeHHs :

— TpYIIIOBBIE;
— MHIUBUIYaIbHBIE;
— (poHTaNBHBIE.

IV ®opMbI KOHTPOJISI Pe3yJIbTAaTOB 0CBOEHHSI MPOTPaMMbI
®DopMBI KOHTPOJIS:
o TeKylnMil KOHTPOIh (OLEHKa aKTHBHOCTH IPH obcykIeHnr MPOOIEMHBIX BOTPOCOB,
pe3yIbTaTOB BBINOJIHEHHUS JOMAITHAX 3a/IaHuM);
e TeMaTH4YeCKHil KOHTPOJb (OLIEHKA Pe3yJIbTaTOB TEMATHICCKOT0 TECTHPOBAHHA);
UTOTOBBII KOHTPO (OTIEHKA Pe3y/IBTATOB BBINOIHEHUA PAsIHIHbIX BAPHAHTOB KMMoB)

V Conepianusi Kypca BHEypOUHOii esiTeIbHOCTH

BEIIECTBA (3 uaca)

HeMHOT0 U3 HCTOPUM XUMHHU. XHMHSA BUepa, CErOH, 3aBTPa.
BerecTso, (pu3nyeckre CBONCTBA BEILECTB.

OTyHYKe YHCTHIX BemecTB oT cveceit. Crioco0bl pasaeneHus cmeceit.
TpaxTuyeckas padora Ne 1 «CriocoObl paszienenys cmecen».

XUMHWYECKHUE PEAKIIHH (4 uaca)



[IpH3HAKM XAMHYECKHX PEaKLui. Knaccuduxanus XUMHYIECKHX peakiuii 1O PpasInIHbIM
Ipu3HAKaM. DJIEKTPOIUTHYECKAs UCCOLHALHL. DJIeKTPOIUTE U HEIIEKTPOIUTBHI. Peaxuun
HoHHOro  ob6MeHa.  OKHCIHTEIBHO-BOCCTAHOBHTENBHBIE  PCAKIIMHL. Oxucnurend |
BOCCTaHOBHTEIH.

JlaGopatopuasi paGora Ne 1 «Peaknus 3aMeIIeHHs MEIH JKENe30M B pacTBOpE MEIHOro
KyTopoca, BOZOpo/ia IMHKOM B pacTBOpe COJITHOM KHCIIOTBDY.

JlaGopatopHasi paGota Ne 2 «Peakius obMeHa Mexay KapOoHAaTOM KalbLHsi H COJLTHOM
KMCIIOTOM, XTOPUIOM Gapus ¥ CEpHOH KHUCIOTOMY, «Peakius pasnoXeHns THApOKCHAa MEIH
(I».

METAJLIBI (9 uacoB)

XapaKkTepHCTHKa METAIUIOB IIaBHBIX MOATPYIIT H UX COENNHEHUH

O6uast XapaKTepHCTHKa METAJIOB ITIaBHBIX TOATPYIIII I-1II rpyIiI B CBA3H C MX TOIOXKCHACEM B
TEpHOIUYECKOH CHCTEME XMMHUYECKUX DIIEMCHTOB JI.W. MenzeneeBa U 0COOCHHOCTH CTPOCHHA
UX aTOMOB.

XapaKTepHble XHMHYECKUE CBOHCTBA MPOCTBIX BEIIECTE 1 coequHEeHUI METJLIOB - IEJOYHBIX,
I11eJI0YHO3EMENBHBIX.

XapaKTepHCTHKA EPEXOIHBIX SMEMEHTOB — ME/IH, JKeNe3a, AMOMHHMIA 0 HX [IOJIOXKEHHUIO B
TIepUOIMYECKO} CHCTEME XMMIIECKHX JIEMEHTOB JI.W. MenpieneeBa H 0COOCHHOCTAM CTPOCHH
HX aTOMOB.

Meramibl B IPHPOAE: DYyAbl YEPHBIX, LBETHBIX, APAroLCHHBIX METaJIOB. XAapaKTepHbIE
MeTalmHueckie, (DH3UYECKHEe M XMHMHUYECKHE CBOWCTBA, BHYTPCHHEE CTpOEHHE METAILIOB.
TToHATHE AKTUBHBIX ¥ MACCHBHBIX MeTawoB. [1o/b3a i BPE/l METaIIOB /Ul He/OBEKa.
DNEeKTPOXMMUYECKHUI Pl HANIPSIKEHUH METALIOB. Koppo3ust MeTamioB. MexaHu3M KOPpO3HH
metayuioB. Kiaccuukaiys KOPpPO3HMH — METAIIIOB. Crioco6bl  3amUThl  OT  KOPPO3WH.
AHTHKOpPpO3HitHBIEC MOKPBITHS. CIUIaBbl.

Peaxnun OBP ¢ ygacTueM METAIOB M KX coeuHeHuH. 1[ermouky MpeBpameHui (o obpasiy
oro).

TpaxTuyeckasi padora Ne 2 «KayecTBEeHHbIE PEAKIIMH HA HOHBI METaJIoB»

HEMETAJLJIbBI (13 yacos)

HemeTamis!l B nipupoze. Mcmonp3oBanie IPUPOIHBIX pECypCoB.

CTpoeHue aToMOB HemeTatoB. CTpOeHHS MOJEKYl HEeMETalIOB. Duznyeckue CBONCTBA
gemetawioB. CocTas U CBOMCTBA IIPOCTHIX BEIIECTB — HEMETAILIOB.

Psi/1 37IEKTPOOTPHIATEBHOCTH HEMETAIUIOB. XMMHUYECKHE CBOHCTBA HEMETAILIOB.

ITpakTuyeckasi LIKana 3JIEKTPOOTPUL@ATEIBHOCTH aTOMOB. Hemeramisl — OKHCIHTEIH H
BOCCTAHOBUTENH. B3aUMOEHCTBHIE C IIPOCTBIMH ¥ CIIOXKHBIMH BELIECTBAM.

O6mas XapakTepHCTHKAa HEMETAIOB TIJIABHBIX TOArPYIII IV-VII rpymnm B CBS3M C X
MOJIOKGHHEM B TIEPUOJMUYECKOI CHCTEME XHMHMYECKHX JJIEMCHTOB U, Mengeneesa H
0COOEHHOCTAMHU CTPOEHUS HX ATOMOB.

XapakTepHble XHMHYECKHE CBOMCTBA IIPOCTBIX BEIIECTB H COeMHEHNH HEMETAIOB -
raJoreHoB, KHCIOpOa, Cepbl, a30Ta, Gochopa, yraepoaa, KpeMHHA.

Permenue 3a1aHKil Ha COCTABICHHE YPABHEHMI XUMHYECKHX PEaKIUH.

IpakTHyeckas padora Ne 3 «DKcIepUMeHTANbHBIE 3a/[a9H1 110 PACIOHABAHIIO U TIOJTy4EHHIO
BELIECTB»

XUMMUA 1 310POBBE (2 yaca)

CoCTaB M CpeACTBa COBPEMEHHBIX U CTAPUHHBIX CPE/ICTB TMIHCHBL, POIIb XUMUYECKIX 3HAHUH B
IPaMOTHOM BBIOOPE 3THX CPE/ICTB; MOJIE3HBIE COBETBI 110 YXOy 34 MOJIOCTBIO PTA.

OCHOBHbIE COCTABIISIOIINE 30POBOro 00pa3a xu3Hu. [IpaBuiia MoANCPKAHNA 3710poBOro 00pasa
Ju3HA. PO XMMWYECKMX 3HAHMI TIpM aHanu3e B3aUMOJEHCTBHA OpraHusMa ¢ BHEIIHEH
cpenoi.

XUMM U DKOJIOTHSI (4 uacos)






OCHOBHBIE BUIBI 3arpA3HEHUH aTMOoc(ephbl i X HCTOTHUKH.
Bona. Bona B MacmiTabax ImaHeTbl. OUHCTKa IH
Tapruxosslii >ddekt, riobdanbHOe
O30HOBBIH CIOH U €ro 3Ha4eHue JULT XKU3HH Ha
Hedts 1 HedTenpomxykTsl. HeTh Kak TOIIHBO. 3arpsA3HeHUs MU
JInyH

ThEBOM BOJBIL.
[OTeIUleHHe KIMMaTa U HX BO3MOXHBIE MOCIE/ICTBHA.
3emite. 3amurta aTMoChepsl OT 3arpASHEHHAA.
POBBIX BOZOCMOB.

ast OTBETCTBEHHOCTH KaXK110r'o YeoBeKa 3a 0e30MmacHyo oxpyvxa}omyio cpeny.

VI TemaTuyecKkoe NJaHupoBaHue

r Hcnonb3oBaHue
06opya0BaHNsI HEHTPA
Ne Koir- | o crecTBennonayunoii u

n/n AL BO TeXHOJI0rHyecKon

4acoB &

HanpaBJeHHOCTEH

«Touka pocTa»

1. BemecTBa 3

1. | Hemmoro u3 wucropud XuMuH. XHMHA BYCpa, JleMOHCTpallOHHOS
CeroJiHs, 3aBTpa. obGopynoBanHue

2. | BewectBo, husndecKye CBOHCTBA BEIIECTB.

OTIMuMe YHCTHIX BEIIECTB OT CMECEH. Cnoco0sl
pasyieneHus cMecei.

3. | MpakTuueckas padora  Ne 1 «Cnocobbl Iludposas nabopaTopus no
paszeneHus cMmeceiy. xumMuH (6a30BBIH ypOBEHb),

KOMILIEKT MOCY/IBl U
06opyroBaHHs UL
YUEHHYECKUX OIBITOB
(dbu3uka, XUMHU,
GHOJIOTHS ), KOMIUIEKT
XUMUYECKUX peaKTMBOB
11. XuMuyecKHe peakuuu 4
W TIpu3HAKH XUMHYECKUX PEAKLHH. Knaccuduxanus
XUMHYECKHX PEAKLHi MO PasNUYHBIM IPH3HAKAM.
DIEeKTPOIUTHYIECKAs IFCCOLHALHA.

5. | DiexTponHTEL M HEINEKTPOIUTEL. Peakiun HOHHOTO J1eMOHCTPALMOHHOE
obmena. OKUCIUTETBHO-BOCCTAHOBUTEIHHBIC o0opynoBaHue
peakuun. OKMCIUTENH 1 BOCCTAHOBUTEIH.

6. | JIabopaTopnas padora Ne 1 «Peakuus 3amMeIeHAA Lngposas nabopaTopys o
MEIM JKele30M B PAacTBOPE MEIHOro Kyropoca, xumwH (6a30BEIi YPOBEHB),
BOJOPOZIA IMHKOM B PACTBOPE COISHOM KHCTIOTED). KOMILIEKT MOCY/Ibl |

oGopymoBaH¥s 17
yUEHHIECKUX OTBITOB
(pusuxa, XUMHs,
OHOJIOTHS ), KOMIUIEKT
XUMHYECKHX pCaKTPIBOB |

7. | JlaGoparopuas padora Ne 2 «Peaxus 0bMeHa Ludposas nabopaTopus 1o
MeXKy KapGOHaTOM KalbIisl U COIHOH KHCIIOTOH, xumun (6a30Bbii yPOBEHD),
xjopunoM Oapust 4 CEpHOW KHCIOTOM», «Peakuus KOMIUIEKT MOCY/BI U
Pa3IoKeHUs THAPOKCHIA MEII (I)». o6opymoBaHus U

y4EHHYECKUX OIBITOB
(pu3mxa, XuMHuA,
GUOTIOTHS), KOMILTEKT
XKUMHAUECKHUX peaKTHBOB
1II. Merauisbl. 9 J
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XapakTepruCTHKA META/UIOB TIIABHBIX TOATPYII H HX
COEIUHEHUH.

O611as XxapaKTepHUCTHKa METAJLIOB ITIaBHbIX
noarpymi I-1II rpynm B CBSA3H C HX MOJIOKCHHEM B
TIepPUOUIECKOH CHCTEME XMMHUYECKHUX SICMCHTOB
JI.W1. MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS HX
aTOMOB.

10.

XapakTepHbIe XHMIYECKHE CBOHCTBA MPOCTBIX
BELLECTB M COeQMHEHUH METAILIOB - LIEJI04HbIX,
1[€/104HO3EMEbHbIX

J1eMOHCTpALHOHHOE
obopynoBaHHe

11.

XapakTepUCTHKA MEPEXOIHBIX JIEMEHTOB — MEJIH,
ere3a, ATFOMUHHS 110 MX MOJIOKEHHUIO B
TMepHOMYECKOi CHCTEME XMMHYECKUX DIEMEHTOB
JI.J. Menzeneesa ¥ OCOOEHHOCTSIM CTPOEHHS HX
aTOMOB.

12,

MeTajulbl B TPUpOZAE: PyHBl 4YEPHBIX, HBETHBIX,
JIparoleHHbIX METaJlIoB. XapakTepHbie
MeTajuinueckue,  (Qu3pueckMe W XUMHYECKHE
CBOJiCTBA, BHYTPEHHEE CTPOEHHE METAILIOB.

13.

[ToHsiTHE aKTHBHBIX ¥ ITaCCMBHBIX METAILIOB. Tlonp3a
U Bpea METAJUIOB LA YeJIOBEKaA.

14.

DIEKTPOXUMHUYECKAHN Psijl HATIPSHKEHUH METaJlIIOB.
Koppo3usi MeTanios. MexaHiu3M KOppo3uu
meramos. Knaccuduxaius KOppo3un METAILIOB.
Croco6b! 3aIUThl OT KOPPO3UH. AHTHKOPPO3UHHEIE
noKpbITHs. Criasbl.

Kommuiext KOJUTEKITHH 13
CIIUCKa

15,

Peaximu OBP ¢ ywacTHeM MeTauloB H  HX
coemuHennit. Llenouky mpeppaienuii (mo obpasiy
or9).

JleMOHCTpAIMOHHOE
obopynoBaHue

16.

IpakTuyeckasi padora Ne 2 «KauecTBEeHHBIE
PpeaKI{i Ha HOHBI METAILIOBY

Iudposas naboparopus 10
xuMiH (6230BbLH yPOBEHD),
KOMILIEKT TOCY/IbI
060opyROBaHMS 1T
y4EHHYECKUX OIBITOB
(dusnka, XUMIS,
61ONOrHSI), KOMITIEKT
XHMHUYECKHX PEaKTHBOB

IV. Hemeranasl

13

Hemerasl B mpupoze. Mcnonbp3oBanne NpHpOAHBIX
PECypCoB.

18.

CTpOeHHC aTOMOB HEMETAJIOB.

19:

CTpoeHus MOJIEKYII HEMETaJLIOB.

20.

du3ryecKkue CBOMCTBAa HEMETAJITIOB.

21:

CoctaB ¥  CBOMcTBa IPOCTBIX  BEIUECTB  —

HEMETaJlJIOB.

22,

Psn SJIEKTPOOTPULATEIbHOCTH HEeMeTaJlJIOB.

23.

XuUMHUECKHE CBOWCTBA HEMETAIIIIOB.

ILucdposas 1abopaTOPH 1O
xuMHEH (6230BBIH YPOBEHB),
KOMILIEKT ITOCY/IbI 1
oGopynoBaHus AJs
YUEHHIECKUX OTBITOB
(hu3nka, XuMH,
©GMOJIOTHS ), KOMIUIEKT
XUMHYECKHX PEaKTHBOB




24.

HpaKTH‘ICCKaﬂ mrKajia SJICKTpOOTpPIHaTCJIBHOCTPI
aTOMOB.

25.

HemMeTauibl — OKHCIMTENH U BOCCTAHOBUTEIH.
BsauMoeHcTBHE C IPOCTBIMH U CII0XKHBIMHU
BEIECTBAM.

26.

OOmwas XapakTepucTHKa HEMETayIOB — TIIaBHBIX
noxrpynm IV—VII rpynn B CBA3M C UX TOIOXKEHHEM
B TIEPHOIMYECKOH CHCTEME XHMHYECKHX SIEMCHTOB
JI.J. MenneneeBa U OCOOEHHOCTAMM CTPOCHMA MX
aTOMOB.

27

XapakTepHbIE ~ XHMHYECKHE CBOMCTBA IPOCTBIX
BElIECTB M COEJMHEHHIl HEMETAJUIOB - IajlOreHoB,
KHCIIOpOJia, CEphl, a30Ta, docdopa, yrmepona,
KpPEMHHSL.

28.

Peluenme 3adaHWil HAa COCTABIEHHE YPaBHEHWH
XUMHUYECKHMX PEaKIUi.

29.

TpakTuyeckasi padora Ne 3 «JKCrepUMEHTAIBHbIC
3a7a4 10 PACTIO3HABAHUIO U TIONYYEHHIO BEIECTB

Iludposas nabopaTopus 1o
xumuH (6a30BBIH YPOBEHD),
KOMILIEKT MOCY/Ibl ¥
o6opynoBaHys 171
Y4EeHHYECKUX OIIBITOB
(pu3nka, XUMHU,
GHOJIOTHST), KOMILIEKT
XUMHYECKHX PEAKTHBOB

V. Xumus ¥ 310p0oBbe

30.

CocTaB M CpEACTBAa COBPEMEHHBIX M CTapUHHBIX
CPENCTB TUTHEHBI, POIb XHMHYECKAX 3HaHWH B
IPaMOTHOM BBIOOpE 3TUX CPEIICTB; TIONE3HBIC COBETRI
0 YXO/Iy 32 IOJIOCTBIO PTa.

31.

OCHOBHBIE COCTABIIIOIIKE 30POBOT0O 00pa3a
susHy. [IpaBuna Moaep)KaHus 3/10pOBOTO obpasza
JKU3HU. POJTb XUMUYECKHX 3HAHUH NIpU aHAIN3E
B3aMMOJIEHCTBHS OpTaHU3Ma C BHEIIHeH cpenoi.

VI. XuMus ¥ 3K0JIOTHA

32,

OCHOBHBIE BHABl 3arps3HeHMH aTMochepsl M HX
HCTOYHHKH.

33.

Boga. Boma B MacuTabax —IUIaHETBL. QuucTKa
[MUTHEBOM BOJIBI.

34.

IapuukoBeid  3ddext, TmobanbHOE MNOTEMIICHHE
KJTMMATa U X BO3MOYKHBIE IOCIEACTBUs. O30HOBBIH
Croi M ero 3HadeHHe IJis JKM3HU Ha 3emie. 3allura
aTMOC(epbl OT 3arpsA3HEHHUSL.

35.

Hedts u Hedrempomykrtel. Herb Kak TOIUIMBO.
3arps3HEeHHs MHPOBBIX BOZOEMOB.

JlnuHas OTBETCTBEHHOCTh KaXK/IOT0 YeloBeKa 3a
6€30IaCHYIO OKPYIKAIOLIYIO Cpeny.

KoMIUIeKT KOJIIEKIHH U3
CrmMcKa
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