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I. Tlosicaurensnnas 3anucka

Jlanuas mporpamma IpefHasHauYeHa UId ydamuxcs 9 kiacca. NO3BONAET PaCIMpHThH
yEnyOUTE ¥ ydalluXcsd MPaKTHUECKOe NPUMEHEHHME NOJYYCHHBIX TCOPETHUECKHX 3HAHHH
XUMHH.

ABTOpCKass mporpaMma paccuuraHa Ha 34 yuebnwix daca (1 uac B Hexenw
OPMEHTHPOBAHA HA YINyONeHHE W PACIIMpPEeHNe 3HAHWH, Ha pazBUTHE MOOOIHATENBHOCTH
HHTEPECA K XMMUHK, HA COBCPIIICHCTROBAHIE YMEHHI ydanuxcs o0paarses ¢ BELECTBAMH.

JauHpiii  Kypc  BHEYpOYHOHM  JeSTeNbHOCTH  MPEILYCMATPHBAET  3KOAOIHYECK)
HANPABAEHHOCTh XHMHYECKOTo 00pazoBaHus, MpelycMaTPHBAET O3HAKOMIIEHWE YHalINXCS
XUMHWYECKUMM ACTTEKTAMH COBPEMEHHON 3KOJOIMH ¥ IKOJOTHMECKMX mpodnem (riobdaniew
MOTENJACHHE KITMMAaTa, 030HOBBIE /IBIPhI, KHCAOTHBIC AOMKAM, 3arpA3HEHHE OKPYHKAtOLIEH cpet
HCTOIIEHUE NPUPOJHEIX PECYPCOB).

[lennocrs mporpaMMbl 3aKJIIOUAaeTCss B TOM, HTO yudalldecs ¢ [OMOLLbIO Keke
TEXHOJOrHH MOJYYaT BO3MOKHOCTE NMOCMOTPETE HA PAIHUHBIC NIPOOAEMBL ¢ NOIHILUH NUEH
OTIYTHTE BECH CIICKTP TpeOOBAHMIT K HAYTHOMY HCCIIE/I0BAHHIO.

AKTYyaneHOCTE MPOTPaMMBl B TOM, YTO OHA CO3JAeT YCJIOBMS A8 COUMATHHO!
KYJBTYPHOFCG M OpoheCCHOHANBHOFO  CAMOONPEICACHNS, TBOPUECKOH  camopeanniany
THYHOCTH pebérka, (QOPMUPOBAHHS XHUMHUYECKOW rpaMOTHOCTH. 3HAHHA W YMEHI
HeOOXOUMEIE NI OPraHu3allid  UCCIIeIOBATENIBCKOA  ACATCBHOCTH, B OYAYLEM  CTat
OCHOBOM JUI OpraHu3ariiy HAay4HO-HCCIE0BATEALCKOH NeATENIbHOCTH B BY3aX. KOJLASIDKE
TEXHUKYMAaX H T.J.

Bee wHHOBANMOHHBIE HEJArOTHYECKHE TEXHONOTHH  H3HAYANBHO  CTPOATCH
KOMIIETEHTHOCTHOM TOJXOJE M HAaleNeHsl B pesyfibrare oOydenus Ha  Oyvayin
npodecCHOHATBHYIO  NeATENbHOCTE. JlaHHOe yTBEpK/IEHHE M ONpeaciaeT akTyaTbHOC
npumenenua «Kefic — meTona» B npakTuke o0pasoBanHa. KEHC — TEXHOMOTHH I1peaCTaBIN:
co0OH rpynny o0pa3oBaTenbHBIX TEXHONOTHA, METOA0B W NPUEMOR 0DYUYEHUS. OCHOBAHHBIN
peNIeHH KOHKPEeTHBIX npobnemM, 3a4ad. MO3BOMAIOT B3aWMOAEHCTBOBATE BCEM 00YUAIOUIMMC
BKJIIOYAsA IPENofaBaTels.

ITpu pazpaboTke NpoOrpamMMbl AKUEHT JeNANCsH Ha BOMPOCHL, KOTOPhIE B DAOBOM KVP
XHMHH OCHOBHOH NIKONEI PacCMaTPHBAIOTCS HEJIOCTATOYHO HOJIHO WM HE PacCMaTpHBalol
COBCEM. 3a7a4YM U YHPKHEHWS NONOOpaHBE TaK, UTO 3aHATHA MO WX OCMBLICAEHUIO H PCILICH)
NpOXOAAT MO0 MapanIeNBHO ¢ U3ydaeMbIM Ha YPOKaxX MaTepHanomM. MO0 Kak HOBTOPEHHE V)
NONYUEHHBIX 3HaHHH.

[Mpakiuyeckas 3HAYUMOCTH MPOrPaMMbl 3aKIHYAETCst B TOM. 4TO ¢ UOMONLbHY KCP
TEXHOJOTHH Y/18eTCH AKTHBH3HPOBATL PA3IHYHBIC (HAKTOPbL: TEOPETHUCCKUE 3HAHUS 110 TU:
WIH HHOMY KypCy, HPAKTHYECKHH OINBIT 00ydJaeMeixX, MX CHNOCOOHOCTL BBLICKA3LIBATE CB
MBICITH, WJIEW, TIPEINOKEHWS, YMEHME BLICHYIUAThH AallbTEPHATHBHYHK) TOUKY 3PEHMA.
aprYMEHTHPOBAHO BBICKA3aTh CBOKD.

C  nOMOWBI0 JTOrO  MeToXa O00ydalollHe TMOoIyJaT  BO3MOKHOCTE  HPOABHTH
YCOBEPINEHCTBORATE AHANHTHYECKNE M OICHOUHBIC HABLIKW. HAYUHThLCA padoTaTh B KOMAH!
NPUMEHATE Ha NPAKTHKE TEOPeTHYeCKHH MaTepHalt.

HoBu3na pasnHOd mporpamMMbl 3aKFOYMAcTCs B BO3MOMKHOCTH HM3YYEHWA V4HALIKMM
HOBEIX TEM, HE pACCMATPHBAEMBIX NpOrpaMMoil mpeameta. ¢ AOMOHILKY  fIPOnTeN Il
CHTYATHBHOTO OOYYeHHsl C HCHOJIB30BAHMEM KeicoB. DTO MO3BOMSET CTPOUTL 0DYHEH
yyampxcsd 9 KJIAcCOB € YUETOM MAaKCHMalbHOTO NPHOAMKEHWS MPEaMETa  XHMWH
MPaKTHYECKOH CTOPOHE XKH3HH.

[ean Kypea: pacumpenye U YrayOjieHHe 3HaHHIT 10 OPeIMETY. CO3AHKE BOCIUTHIRAKOLL
cpeibl, 00ecneYnBArOIIEH aKTHRH3AIMIO HHTE/VIEKTYANbHLIX HHTEPECOB YYALIUXCA B CBOOOH
BpEMs, DPasBHTHE 3AOPOROH, TBOPHYECKH pacTylleil  JIMYHOCTH.  [NOANOTOBACHHON



JBHEIeITeNbHOCTH B HOBLIX YCJIOBMAX, cTiocOOHON HA COLHANBHO IHAYUMYHO [paKThice
NEATENBEHOCTD, PeaM3auio NOBPOBOJEUECKIX HHHIHATHE.

) Janaqu Kypea:

' 1. @opMUpOBAHHC HOBUTHBHOM CAMOOTIEHKH, CAMOYBAKEHH.

2. QopMUPOBAHUE KOMMYHHKATHBHOH KOMTIETEHTHOCTH B COTPYAHHHECTBE:

—— YMEHHE BECTH JUAJOT, KOOPIBHNMPOBATh CBOH felicTBUSA C IeHCTBUIMH NAPTHEPOD no

COBMECTHOH ASATESIIBHOCTH,

— eTIOCOGHOCTH JOOPMKENaTeabHO H TyTKO OTHOCHTBCS K JTIOLAM, CONEpeuBaTh:

— GOpMHPOBAHHE COUMANILHO aIEKBAaTHBLIX cr1ocob0B NOBEAEHMA.

3. dopMHUpOBAHNE crocoDHOCTH K OpraHyu3alinii NeqTeNBLHOCTH U YTIPABJIEHHIO CHO-

- BOCHHTAHHE [eIeyCTPEMIEHHOCTH H HACTOHYHBOCTH,

— dopMuUpOBAHHE HABLIKOB oprau3aniy pabouero NpoCTpaHcTBa v PATLHOHANBHOTO

1 JCIOJIb30BAHHS paboyero BpeMELin,

i — GOpMHpOBAHME YMEHH CAMOCTOATENBHO | COBMECTHO IUIAHWPORATE AEATENBHOCTE U
COTPYAHMYECTBO; ~— GOPMHPOBAHUS YMEHHs CAMOCTOATENBHO 1 COBMECTHO NPHHUMATL
L PEIEHIIA.

‘1 4. dOpMHPOBAHKE yMEHUS peiuath TBOpYECKHE 3a]a1H.
: 5. GopMUPOBAHHE YMCHHA paboTath € uHpopmanued (coop, cHcTeMaTH3aLMa. XpaneHhe
WCTIONIB30BAHHE).

13
: I1. TL1aHupyeMble pesyIbTaThl 0CBOCHHH coiep/KAHKI KYpea

Vi TIM4HOCTHBIMH Pe3yAbTATAMU ABIAIOTCH
2 -6 ueHHocmuo-opuenmauuomaoil cehepe: TyBCTBO IOPAOCTH 32 POCCHITCKYIO HAYKY. OTH
3 K TPYAY, LeNeyCTPEMICHHOCTD, CaMOKOHTPOJDL M CAMOOLICHKA,

- g mpy00soi cehepe: TOTOBHOCTD X ocO3HAHHOMY BBIGOPY NambHEHIICH obpazoBaTenk
TpaeKTOPHH,
- & nosHaGamenLHOL chepe; MOTUBALIMS YIEHIT, yMeHHe YOPaBIATE cBoell NO3HaB
AeSTENEHOCTH.
. [IpeaMeTHBIME pe3yaLTaTaMu OCBOEHHS [IPOrPaMMbl ABIAKOTCH:
g - ¢ no3HaBaMeEILHOL cepe!
| OIIACHIBATS HEMOHCTPALMOHHBIE H CAMOCTOSTE/LHO NIPOBEIEHHBIE XUMITHECKHE 3KCNEP
iy KaacCHpUIEpoBaTh H3yYCHHEIC 0OBEKTHI A ABICHUS,

|L-‘ S JaBaTh ONPENICNIeHHs] U3YHEHHBIX MOHATHHR;

g OTIMCBHIBATE M PA3IHIATh H3YHCHHBIC RelECTRd, MPUMEHIEMBIC B [OBCENHERHON HKH3HA
. CTPYKTYPUPOBATH H3YUCHHBIH MaTepuas H XUMHFECKYHO HHPOPMAIHEO. 11070y HEHHYHY -

. HCTOYHHKOB;
. NeJIaTh BBIBOABL K YMO3AKITIOUCHUSA |3 HabmoaeRni;
6ez0I1acHO 00paIaThCs BEECTBAMH.
- g mpydoeoii chepe:
JIAHAPOBATH W OCYIIECTBIATE CAMOCTOATENBHYIO PaloTy M0 MOBTOPEHHIO H OCBO
TeopeTHUECKOl JACTH,
: [LIAaHMPOBATE U MPOBOAUTE KUMIHUECKHi IKCTICPUMEHT, HCTIOAB30BATE BelecTBa B COC
¢ HX TTpCAHABHAUCHHUEM 1 CBOACTBAMH.
i - 6 YEHHOCHIHO - opUeHMAYUOHHOU chepe:
: AHANM3HPOBATE u OHEHHBATL  MOCJIEACTBHA ATA oKpyKatoleH cpes
OLITOBOH M

IPOHM3BOACTBEHHOH JEATENLHOCTH HeI0BeKa.
- 6 cghepe GezonacHocmu ACUIHEDESINETLHOCTU!
OKa3LIBATE HEPBYIO MOMOIID TIPY OTpaBJIEHAAX, OXKOTax U APYrix TpaBMax. CBS3aHt
BeILEeCTBAMY ¥ J1aDOPaTOPHBIM 000pYIOBAHUEM.
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MeranpeMeTHLIMH Pe3yAbTATAMH ABJIAIOTCAL.

- yMeH#de ONpeeNaTh CPeACTRa, FEHEPUPOBATDL Wwien, HeoOXoIMMBIE id MX peaa3ali,

- BiAieHye YHHBEPCAIbHBIMY CCTECTBCHHO-HAYHHBIMH criocofaMy AeATENbHOCTH H3MEPE
HAGIIOACHNE, 9KCIIEPUMEHT, yueOHOE HCCAEA0BAHHE,

- yMEHYie OHpeNelsTh USI ¥ 3akatu AeSTeNLHOCTH. BLIOWPATD CpelcTBa peailisallii e
NIPUMEHATE HX Ha ITPaKTHKE,

- HCIOONB30BATh PA3NHYHBIE HCTOUHHKH [UTH MOJIYHCHHA KHUMHAYECKON HHPOpMALIHH.

" Ocpoenye NPOTPAMMEL BHEYPOUHON JIEATENLHOCTH 0B YUAOIIMMUCS NO3BOINT NOTY

CNenyIoline Pe3yiIbTaThl:

B cihepe pazeumus TUHHOCHIHBLX YHUEEPCATBHBIX PHEOHbLX delicmeauli 6 PamMKax:
KoonumugHo20 KomnoHenma Gydym copmuposanil:

- 3KOJIOTHUECKOE COSHAHNE, TIPH3HAHKE BBHICOKOH LEHHOCTH SKMIHH BO BCEX €C [IPOARICH
NpaBuI HOBECICHMA B ype3BpIYaiHbIX CHTYALMAX.

- OCHOBbI COIMANEHO-KPUTHYECKOTO MBILUIEHHSA, OPHCHTALLMA B 0CODEHHOCTAX COLMATIBHDI
oTHOIEHM H B3aUMOIeHCTRAH.
JeamenbHOCHR020 KOMROHEHNG Oyoym chopmMupOBUHDBL.

- YMEHHE BECTH JHAJIOr Ha OCHOBE paBHONPABHBIX OTHOLIEHUIT U B3aUMHOIQ YBOKCHUA H
TIPUHATHS,

- yCTOHUMBBIH MOZHABATENLHBIH HHTEPEC W CTAHOBIICHHC CMBICTO00pa3yIoLeH PyHKIH
[IO3HABATENIBHOIO MOTUBA,

- FOTOBHOCTE BLIGOPA MPOGHITEHOTO 00PAOBAHUSL.

LleHHOCMHOZ0 1 2MOYUOHATBIO20 KOMNOHEHMOG fydem chopruposana:

- moTpeBHOCTh B CAMOBLIPAKCHHHN M CAMOPCATU3ATINH. COLMANILHOM TPH3HAHWH.
Obyuarouyiics IOJIyIHT BOSMOKHOCTE JUTA hopMHpOBAHUS!

~ FOTOBHOCTH K caMOOOPA30BAHKIO H CaMOBOCIIHTAHHIO,

- BEIP@KEHHOH YCTOHUNBOK yqe6H0—ﬂ03HaBaTeﬂbHoﬁ MOTHBALIMM ¥ HHTEPECA K YHCHMIO.

B cipepe pazsumua pecyramueH s VHUGEPCHTLHDIX yHeOHbLY Oelicmeuii 00y MoHICA
Hayqumea:

- CAMOCTOSTENLHO aHANI3APOBATH YCIOBHS NOCTIKEHAT UE/M HA OCHOBE VHETa RBIIETR
VYHTeTeM OPHEHTHPOB IEHCTBYS B HOBOM yueBHOM MaTepPHAE;

- HeIeNoIaranyio, BKIo9as nocTaHoBKY HOBBIX nenei. npeodbpazoBaHne IPAKTHUECKOH 3
B MO3HABaTEIBHYIO,

- ICIAHHPOBATD ITYTH NOCTIKEHYS (CIEH.

Hoayuums 603M0JICHOCHD HAYHUMBCA!

- NpH fUIAHUPOBAHHH JIOCTEKEHHA Hefeit cCaMOCTOATENBHO M aJIeKBATHO YHHTRIBATE YL
CpeaCTBa MX JOCTIDKCHUS;

— CAMOCTOATERHO CTABHTL HOBBIE yueOHbIE LETH H 3a/1a4H.

B cpepe pazsumiia RO3HAGAMENbHBIX PHUGEPCAIIBHBIX yuebHoIx deiicmeuit oGy Aot
Haveumca:

- IPOBOIHTH HAOMOACHHS 11 DKCTICPUMEHT THON PYKOBOACTROM YUMTEITH,

- OCHOBAM peajiH3alyn TPOEKTHO-HCCIEIOBATENBCKOH AERTENBHOCTH.

- OCVIIECTBAATL PACIMUPCHHEIN TOUCK yHGOPMAIHK C HCIOB30BAHUEM PECYPCOR oudau
HHTCPHETA.

Hﬂ?}"ﬂlm GO MONCHOCHIb HAYHUND cAa.

- CAMOCTOSTE/ILHO [POBOANTE HCCTIEAOBAHMS HA OCHOBE NPUMCHCHHA METO,.108 Had v 1eH
IKCOCPHMEHTA;

- CTAaBHTHL IFPoGIEMY, APTYMEHTUPOBATE €€ aKTYAIBHOCTD:

- OPrafEM30BaTh HCCIICIOBAHKE C NENbIO NPOBEPKH THTIOTE3bE,

- BHITBATATH FHIIOTE3BI O CBS3IX U 3aKOHOMEPHOCTAX MIPOLECCOB,

- 3273aTh VMO3AKTIOUEHHs H BHIBOJIBI H3 OCHOBC apryMEHTAllIH.
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B cepepe passumiii KOMMYHHKAMUGHBIX PHUBEPCANBHBIX yuebHbIX deficmeuii 00y 4o HicH

Hayuumcs:

- ajeKBarTHoO HCIONR30BATE pequbIe cpe,u(;TBa s peme}mﬂ pa?:ﬂIfl‘-IHbIX KOMM}’HMK&THBHI;IX

3ajad; BAaleTh yeTHOH 1 [HChMEHHOH PeUBIO;

- aekBaTHO HCTON630BaTh pedb JLARS: HHaHHPOBaHHH H perynﬂunw cpoet ,ﬂeHTe.ﬂbHOCTV[‘.

- QpraHH30BEIBATE U [IAHAPOBATH yaeOHoe COTPY

JHUUECTBO C YUMTENeM ¥ CREPCTHHKAMM,

- CTPOHTD MOHOJIOTAUECKOE KOHTEKCTHOE BLICKA3BIBAHHC,
- WHTErpHpOBATHCS B TPYIILY CBCPCTHUKOB M CTPOUTD IPOIYKTHBHOC pRaUMOIeHCTRUC €O

CBEPCTHHKAMHA 1 B3POCIIBIMH.
Tlonyuumb 03MONCHOCTIIL HAYHUMBCA.

- QK43pIBATH MONIEPAKY H CO)I@ﬁCTBHG TeMm, OT KOI0 3aBHACHT ,Z[OCTI/I?KCHHQ pend B COBM&?CTHOH

I[eﬂTeﬂbHOCTH;

- 6parn Ha ceds AHUIEATHBY B Opranu3alvi COBMECTHOTO ACHCTBAA.
LI Dopmbl 1 BHABL yuebnoii eATENBHOCTH

B mporiecce 3auATHA peJiyLIMH METOIAMH 1 TIPH
QRTIRIOTCS

eMaMH OpFaHHSaLlHH H.GHT'E_’."IbHOCTH }'Ll‘dllLH.\‘Cﬂ

- METOJ CIYXOBOTO BOCTIpUATHS 1 cioBecHoOl nepenadu undopMatmi:
IpueMBbl: pacckas, JeKIs, ACKyCcCd, Geceia, BRICTY ICHIE;

— MEeTOJL CTHMYIIHPOB&HHH H MOTHBAOHH;

[IpEieMBL: CO3JAHNC cUTYAluy yemexa, NOOIPEHNE, RLUTONHEHHE TBOPHCCKAN saqaHKi. CO3AanHs
HpOGHeMHOﬁ CHTYaUHH, [IpOrHO3UPOBAHKE Eynymei NeATeNnpHOCTH. KOppERTHOS (PEThsiBIICHH

Tpe6OBaHH1”F1, 1aUHTEPECOBAHHOCTD pe3ynpTaTaMu

paboThi

— METOL, HGpG)Ia‘IH HHCbOpMaIlHH ¢ MOMOMBIO HpaKTHL{BCKOﬁ HGﬁTe.’IbHOCTHZ

[IpHEMBI: COCTABICHHC iaHa, Te3MCOB BHICTYILIE
BBICTYTUICHUH, coCTABIIEHAE CXEM H TaOAHLY
— METOI KOHTPOTA,

Ui, peAAKTAPOBAHHE OLlEeHHBAHHE

HpHeMBI'. aganus3 BBIC'Tyl'l.Tlel-H/’[f”I_1 pabIroACHN, caMOOCLICHKA, ouenka Tp}"ﬂﬁbl. TeCThL.

BI:;ICT}/'HJTGHHSL 1A 3agaTHAX, 3allATa npoema.

DopMbl OPranuzauii o0yenus:
— TpyqnoBbIC,

— YHIMBHILYAIBHBIC

— pporETANBHBIC.

IV ®opMEl KOHTPOJIH pesyaLYaTOR oCBOEHIH BPOrpammbl

dopMBl KOHTPOIAL:
o TeKylHi KOHTPOTE (onetiKka aKTHBHOCTH

npy oOCyHACHHH npodIeMHbIX BONPOCUE.

pe3ybTaToB BBITOJHEH M JOMAIHAX zafaHuki);
o TemaTHdeckyi KOHTPOID (olLeHKa PE3YNBLTATOB TeMaTHICCKOTO TeCTHPOBAHUA):
e WTOTOBBIA KOHTPOIE (omenKa pesyIpTatos RLLNOAEHNS pa3IHHBIX papHanTOoB KMt

V Coaepanusi

BEIECTBA (3 yaca)
HeMHOTO B3 BCTOpHK XUMHUH. KX ymus Buepa, cero
BemecTso, PU3HICCKUE cBOJicTBA BEUIECTD.

HA. 3aBTPa.

Opirgue YHCTEIX BEECTB 0T cmeceit. Crioco0mt pazieeHns cMecei.
TIpakTuuecKas pabora Ne 1 «CriocoOpl pasieicHIA cmecein.
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XUMUUECKHE PEAKLIUH (4 uaca}

[IpusHAKA XUMHYGECKEX peaKuii. Knaccudualids XAMHHCCKAX peaKi{ii Mo payiHRL
NpU3HAKAM. " TeKTPONHTAIECKAs TUCCOTIHAIAA. JJEKTPOIUTE! M HEDICKTPOIHTEL Peakiu
gonHoro  oOMeHa. OKUCTUTENLHO-BOCCTAHOBUTEILHbIC peaxiu.  Oxueamrend
BOCCTAHOBHTENH.

JlabopaTopHad pabora No 1 «Peaknus 3aMEIUCHHA MEIH JKeNe30M B pacTeOpe MEIHOTO
KYTIOPOCa, BOLOPOTA IHIKOM B pPACTBOpPE CONAHOH KHCIOTH.

JaGopaTopuas padora Ne 2 «Peaxnus oOMeHa MEHKLY kapboHATOM KajlblHs H costsioil
wucoTol, xyopugom Oapud M cepHOi KNCTOTOMY. «Peakiig pasfoKeRHs MHAPOKCHIA ME A
(TH)».

METAJLIBI (9 uacos)

Xapak TepRCTHKA METAILIOB TIABHBIX MOArPYNI 1 X coenHeH i

Ofumas XapaKTepUCTHKa METAIOB Fapipix noarpyin - rpyni B CBi3H ¢ WX MOJIOMCHHEN B
[EPUOAHIECKOH CHCTEME xummaeckux oneventos JLH. Menaeneesa 1 0cODERHOCTH CTPOCH S
HX aTOMOB.

XapakTepHBIC XHMHUICCKHE CROMCTBA NPOCTHIX BEWECTE W cOENMHEHII METATIOR - HIETOUHBIX.
MICOYHO3EMENBHEIX.

XapaxTepyicTHKa NEPEXOARbIX ANEMEHTOB -- MEM, Kenes3a, amoMuHHs 110 WX TTOJIOWKCHUIO B
[EepHOIAYECKOH CHCTEME KAMHUECKHX 3JIEMEHTOB JLA. Menneneena u 0COOEHHOCTAM CTPROEHH
WX aTOMOB. .

MeTannel B Opupone. pyAb! qEpHBIX, UBETHBIX. IPAroUeHHsIX  METAlIOob. Xapaxteplisie
sMeTamueckne, (Quapieckue H JUMIGECKYE CBOMCTRA, BHYTPEHHEC CTPOCHHE METAINOB.
[JousTye aKTUBHBIX H MACCHBHBIX METAJLIOB- [Tojie3a 1 8Pe/ METANIOB Af14 HeNoBeKa.

D NEKTPOXMMHUECKHH PAll HanpsKeHHH METAMIOB. Koppo3zus METALIOB. MexanuiM Kepposii
meramiop.  Knaccu(uKains - KOPpO3HH veTannop,  Cnocodbl  3allyTel 0T KOPPO ML
ABTHKOPPO3AHHBIC MOKPBITHA. CnnagBel

Peaxmmn OBP ¢ ygacTHeM METALIOB H x coexuuenuii. Lemouxu ripeBpalleHui (1o oGpamy
019).

[lpaxTuieckast pabora Ne 2 «KauecTBEHHLIC peaKLIH HA HOHBI METATOR?

HEMETAJIIBI (13 wacon)

HemeTanbl B IpAPOIE. VICTOIE30BAMNNE {IPUPO/HBIX PECYPLOB.

Crpoenye aTOMOB HEMETALNOB. CTpoenus MOJEKYH pemerannos. OU3INHECKNE cpoficTra
gemeTannos. CocTaB M CBOHCTBA IPOCTBIX BEOIeCTB -~ HEMETANIOB.

Psii DIEKTPOOTPHIIATEEHOCTH HeMeTA/UIOB. XUMUYECKHE cpOficTBAa HEMCTAINOR.

TIpakTHgeckas IHKala 3JEKTPOOTPHLIATEILHOCTH  ATOMOB. HemeTanibl — OKHCHMTEIM W
BOCCTAHOBUTENH. B3aUMOICHCTBHE C fIPOCTHIMH U CTONKHBIMH BELLECTBAM.

OGmas XapaKTepHCTHKA HEMETalIoB [HapHbiX  FOArpynn [V-VI[ rpyun B CBAM C WX
OJIOKEHUEM B EPUOAHUECKOH CHCTEME XUMUUECKUX 3ACMCHTOR JLW. Meunenecna i
0CcOBEHHOCTAMHI CTPOEHKS HX aTOMOB.

XapakTepHbie XUMAGECKHE cpoficTBA TPOCTBIX BEIIECTB H coeMHEHUH HEMETAII0B -
[ANOreHOB, KNCIOPOKa, Cepsl. as0Ta. hocdopa, Yrepoaa. KpeMHIA,

PelueHue 3alaHuil Ha COCTABNCHUC ypaBHEHUH XUMHIECKUX peaximi.

IlpaxTuaecKas pabora Ne 3 «DKCTepUMEHTANBHBIE 3a/1aMH 110 PACTIO3HABAHWIO 1 FOIYHCHIO
BEILECTBY

XM 11 3{TOPOBBE (2 uaca)

Cocras ¥ CPEJICTRA COBPEMEHHBIX 1 CTApPHHHBIX CPECTB [UIHEHbL PO XUMAHECKHX JHAHNA B
rPaMOTHOM BHIOOpE FTHX CPEICTB; MOME3HBIC COBETHL O yXO/1y 3@ MONOCTHIO PTa.

OcHOBHBIE COCTABIIIFOLINE 310POBOTO obpasa xu3nH. [1pasuia MO LICPKAHHA 320POBOTO obpaiu
WH3HH, POIb XHMHICCKHX 3HaHWN TIpH aHann3C p3aUMOACHCTBHA OpraimniMa ¢ BHEILHCA
cpeaoi.
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XUMHAA U HKOJIOTUSA (4 YACOB)

OcHOBHBIC BHIB! arpAa3HeHnH armoc(epbt # NX HCTOUHUKA.

Boga. Boja B Maciiradax nnafeTsl. OuucrKa OUTEEBOH BOLBL

TTapHBKOBHIHA 2 PexT, riobasipHOe NOTEMNICHIE KIMMATa W WX BOIMOMKHEIC HocneACTRUA.
(O30HOBBIA COY U €70 sHAYCHIE JULS KU3HA i 3emJie. 3allnTa atmocheps! 0T 3arpsi3HEHUS.
Hedte 1 HedTeTTpORYKTEL HedTb KaK TORIMEBO. JarpazHenus MUpOBBIX BOAOEMOB.

JugHas OTBETCTREHHOCTD KAKIOTO yegoreka 3a 6e30MacHyo OKPYIKAIOHLY IO CPeALy-

VI TemaruuecKkoe NJARHPOBAHKC

1. BemecTha

Hemuoro 43 HCTOPHH AMuy,  Xumus Buepa.
cerois, 3apTpa.

BerecTBo, Qu3nIeckne cpoiicTBa BEIIECTB.
Opyprure UMCTHIX BEWECTs OT cMeceH. Criocobu
pase/eHus cmeceh.
TIpakTHuecKadnt pabora
pasjieiicHuA cMecei.

JleMOBCTPALTHO! Hioe
oGopyY A0BATHE

o e

lln(bpfo;l];l%gﬁ_a?ééﬁﬁ o
KHMUK (6a30BbIA VPOBEHB).
KOMACKT NOCY /LI H
oGopyAoBaHNS ATA
yHEHHHUSCKHX OFf BITOR
\ {(hn3MKa. NHMHA,
GUOIOTHE ). KOMOIERT
S I \  XMMWHECKIY peaKTuBOb

No «Cnocobel

XumuiecKue
TIpu3HAaKA XUMUICCKHX peaKamil. [ naccruKalus
YHMAEECKHX PEaKinAl TO Pa3THYHBIM TpU3HAKAM.
ek TpoNUTHICCKad AUCCOUMALIHS.

INEKTPOJIATEL H HeaeKTpoInTEL. Peakini MOHHOTO
obOmena. OchnHTenBHo—BOCCTaHOBmeanme
peakIiH. QkueaTeau 1 BOCCTAHOBUTENN. o
JaGopaTopHas padora Ne 1 «Peaxnus 3aMCLICHAS
Men¥ Kene3oM B pacTBOpe MEAHOIO Kynopoca,
BOOPO/IA IIMHKOM B pacIBope COJIAHOM KHCROTRIY .

peaKIHu

JleMOHCTPALMOHHOE
000y A0BAHNE

Ll_ﬁ dl)_ ﬁﬁ-éa; 7260 péTO ]_1 Wl |
ymun (Ba30BBIA YPOBEI
KOMIUIEKT MOCY bl H
0BOPYHOBARIS LTS
. }-'qeﬂwiecwxonuml
(uanka. XUMHs.
GUOTIONHSA ). KOMIUIEK

Lindpposas nabopaTaphs
umnv (6a30BbIT YPOBCH

\ KOMITACKT nocy bl
|

JlaGopaTopHas pabora Ne 7 «Peakums obmena
MeLy KapOOHATOM KanblAs ¥ COTAHOH KHCIIOTOH.
xnopaziom Oapas ¥ cepHoOH KACTIOTOMY, «PeaKImi
Pa3IOKEHHA THIPOKCHAA MEAN (1.

oBopylosatns L
yeeHHIECKHX OILTIC
(uznra. XHMUA.
GUOMOTHS). KOMNAE!
| NIMIECKIY PEARTE "

\ Henoab3opanne i
| oGopyI0BAHHSA UEHT A

Kon- | pya P |
50 ecTECTBEHHOHAY HHOIL I
TCXHOJIOi“l'l‘leCKOﬁ
YACOB N |

HANPABAEHHOCTCH

«Touxa pocra»
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1II. Mertanisl.

XapakTepHCTHKE METAJUIOB ITABHBIX HOJIFPYNIT U HX
coeqMHEHWH.

Ofwmas xapakTepUCTHKA METAIUIOB [TTABHBIX
noarpyi I-1I1 rpynn B ¢BA3H C UX TIOJIOXKEHHEM B
HepHO,ﬂHqECKOI‘;I CHCTEME XMMUYESCKUX TEMEHTOR
J.M. Menneaeesa 1 0COOCHHOCTH CTPOCHMS HX
aTOMOB.

10.

XapakTepHbie XUMHUECKUE CBORCTRA MPOCTBIX
BEIIECTB U COSTUHEHNH METANNOB - MIEI0YHbIX,
HIEI0YHO3EMENBHBIX

JeMOHCTPALMOHADE
obopyaosaHne

11.

XapaKTepUCTHKA NEPEXOHBIX HICMEHTOB — MEJIH,
xKeJesa, aIOMBHHES 110 MX NOJIOKEHHIO B
I'IepI/IO,IIIfILICCKOI‘;I CHCTEMEC XUMHUUECKHX 3NEMCHTOB
J.UW. Menpencepa 4 0COOCHHOCTAM CTPOCHHS HX
4TOMOB.

12.

MeTammel B IpHPOZE: pPyAbl YE€PHBIX, URETHEIX.
JParoieHHbIX METaJHIOB. XapakTepHblE
MeTAIHgecKue, (HINIeCKHe H XHMHUYCCKHE
CBOMCTBA, BHYTPEHHEE CTPOCHHE METATLIOR.

TToustriiec aKTUBHBIX ¥ MACCUBHBIX METANJIOB. [loneza
¥ Bpea METanNmOB JUIA HCJIOBCKA.

14.

DIEKTPOXUMHYECKIH Pl HANPSHKCHUA METAIOB.
Kopposus metannos. Mexanusm KOppo3HH
MeTawoB. Kimaccu(puKanys KOppo3HH METATOB.
CrnocoOEL 3aMTEL OT KOPPO3UH. AHTUKOPPO3HHHBIC
HOKpBITHSL. CHTaBHL

Peaxumn OBP ¢ yuacTrem METalloB W HX
coemiuenuii. Llenoukn npespauieHuit (o odpasuy
oro).

KOMNAeKT KOANEKUWH 11

CrMUCKa

JemMoHCTpatMoHnoe
obopyaosaiive

16.

MpakTuueckasn padora No 2 «KayecTeeHHBIC
peaKiy Ha HOHBEI METAJLIOBY

1ndpporas naboparopus no
XHMHHM (DA30RBIA YIOBERE ).

KOMIUIEKT NOCY.1bI K
0DOpYIOBAHMS [ 19
YHEHHHECKMX ONbITOB
{(buzuKa. XUMEU.
DHOJIOTHA ). KOMNIEKT

XHUMHHECKUX PCAKTHROB

Iv. HemeTakIbl

17.

Hemetamin! B nprpoae. Menons3oBatne npupoaHbIX
pecypcos.

18.

CrpoeHne aTOMOB HEMETALIOB.

19.

CTpOBHI/IH MOJICKYJT HCMECTAJIJIOB,

20.

@usnyeckde CBOHCTBa HEMETAAOB.

21.

CoctaB W CBOWCTBA  MPOCTBLIX  BEIIECTB  —

HEMCTAINOB.

22.

Pan JIEKTPOOTPHIATEIILHOCTH HEM CTaJLIIOB.

XuMHUdecKHe CBOHCTRA HEMETAIIORB.

'1

Uudposan nadopatopus no
XHMHH (0a30BbIH YPOBEHB ).

KOMIIACKT NOCY bl
0BopY A0BAHNS L
YUEHHYECKHX OTIBITOB
(pH3HKA. XHM M3,
OHOTOTHSA). KOMNAEK




— CECKNX peaKrTHEC? '!

HOCTH

TIpaxTaecKad Kana

ATOMOB.
HemeTambl -~ oKHUCTIMTCIN K BOCCTAHOBHATENH.
RBaaumonehcTBUE C pOCTHIMA 4 CHOTKHBIMH

BemeCTBaM .

: Qobmas xapaKTepucThKa HeMETannoB FIABHBIX
' ONrpYIN V-V rpyna B cBasn € BX HOTNOKEHUEM
B nepnomqecﬁoﬁ cHCTEME KUMHHECKAX 3EMEHTOB

ANeKTpOOTpHATED

W Menneneensa ocobeHHOCTAME crpoenus HX
ATOMOB.

KapaxTepHbie KUMAGECKHE cmoficTR2  MPOCTEIR
peniectB H coenAHEHAH HeMEeTAIOB - TanoreHos,

cucaopoaa, cepbl: azoTa, (ocdopas yrIiepoa.

KpEMHNA.

sananHnid  Ha COCTABNCHHE ypaBHeHMﬁ

XUMUK (BazoBblH ypogett

PeneBHe
KUMUICCKUX pea&umﬁ.
Lupposas ! aGoparopu !
COMTTIEKT Hocy Akt 1
oGopyaoBatiiti 14

IIpaKTﬂqeclcaﬂ pabora Ne 3 ((3KCHepHM6HTElﬂbeIE

I 3aadd [o pacnosaaBaHmo A [IOJTYSESHIIO BeeCTB?

l‘gj ) yqemmecmx OTIBITO!
‘ . (ranka. XMUA.
H3 HUoAOTHA ) KOMIIAER
. ,\’MMVHIECKHX pt:aKTH I}g
q v 3A0pOBEE

‘ | Coctap & cpencTna conpeMeHHBIX 1 cTapvHHBIX
cpencTB ruArHeHsl, poitb NUMBIECKHX spaHui B

o s i TR A

AR

rpaMOTHOM pEIOOpE ITHX CpencTs; 0JE3HBIE COBETD!
0 YXO4Y 32 [ONOCTHIO PTa.

OcHOBHBIC COCTABIAIONHC 3OPOBOTO obpa3a
scpai. [lpasund HoppepKanus 3IOPOBOTO obpaza
s@3HA. POIb XUMUHECKHX apaHnAl TIP3 aHATIH3E
e

a3auMoieicTBHA oprasu3mMa & pHemAeH cpeoi.
VI, Xumus 1 JROAOTHH
OcuopHBIE BAAH sarpﬂaﬂeﬁmﬁ armocheppl ¥ WX
VCTOMHMKR.

Bona. Bora B MaciiTabax  NnaHeTsl QumcTKa
nuTHeBOf BOLPL HapHHKOBmﬁ hheKT, rodansHoe
; [OTETICHUE grmMata B ax  BOIMOVKHBIC
B nocneAcTBHA. (O30HOBBIA ciof u €ro qpaueHne A

w@A3HY Ha Jenrie. JauuTa
armocdepst 0T 2arpA3HCHHA.

Heptb 1 HedeenponyKTm. Hedtp Kax TOTLAKBO.
Jarps3HeHud MHPOBBIX BOLOEMOB.

KomnnekT Konnet
CUCKa

TuyHas oTRETCTBEHHOCTD KAUKIOTO UeNIOBEKE 32
eIy

e A R oty D R

GeszonacHyio oKy KALOULY!O
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VII Iepeuennb peKoMenayeMbIX HCTOTHHKOR

Apcxuit TO.M., lannnst B.W. 1 ap. «IKOTOTHUECKHE IPOBIEMBL: HTO MPOUCKOAHT, KTO
BHUHOBAT K YTO JeNaTh»: ydeOnoe nocodue. M.. MHDITY, 1997

Baitkosa B.M. Xumus nocie ypokos. B noMoils WKoJe. = M.: [Tpoceeutenne. 2011
Bucanora T.A., Berkanos A.C. 3agaqn 1o XUMHKA ¢ HKONOTHUECKUM COAEPKAHHEM. —
Bopouex, 1997.

Tonsadensx M.I'. BueknaccHas pabota 1o xunvun. — M.: [IpocBeienye. 2012,

TreGopa B.JI. OpraHusauns u POBEACHAE IKOJIOTHIECKOTO MPaKkTUKYMa co '
MKOIREHAKaMH: METOAHUCCKUE pexomennan/B. L. nedoera. H.B.[o3naxosa. -
Vimguosck: YATIKIIPO, 2007

I'peaymnuxosa T.10. TIporpamma BHEYPOUHOH JEATENBIOCTH «Buocdepa. IKonerdsa.
3noposken. [Texct): METONMYCCKHE pexomenpatmn /T.FO. I'peuywinnkosa. E.B.
Cnupuna. — Y IbSHOBCK: GTEOVY BO «Yal'lly us. M. H. Yapanosar. 2017.
[peaymankosa T.FO. [Iporpamma BHEYPOUHOM NeATeBHOCTH «IKOIOrO-KpacBeIHCCKHC
kBecTEY. | TekeT]: METOAHIECKUE PEROMEH ZALIHH /T YO, Tperyunsxora. E.B. Crompu.
_ Vpgroscik: DIBOY BO «Val'TIY um. M. H. Vnsgrosar. 2017.

Crmpuna E.B. TIpakTniyM MO JHCIUILIHHEE «lIprknanHas ruapodnonorua»: yuelhHoe
rocobue. Vipanopek: YICXA um. ILA. CronsimnHa, 2012,

Crpusa E.B. ITporpamMma BHEYPOHHOH JEATEIBHOCTH «UenoBeK CPeLn JIKACHY.
[TexcT] : METOAMYECKHE PEXOMCH IALNH ANl yuuTenei GHOOruK / E.B. Compuna. T.HY.
['pedyIHUKOBA. — ¥ IbAHOBCK! Ifentp OCH. 2015,

daneepa [.A. XuMHS U OKOJIOTHA: MaTtepuasibl Aist TPOBEAEHH yueGHOM 1 BHEYPOHHOH
paboTh! MO HKOJOTHUCCKOMY BOCHHTAHKIO. — Bonrorpaz: ¥YanuTelb, 2005
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