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I Hosicumressnas sanuexa

[Tporpamma «B XuMun Bee HHTEpeCHo JCTAIMINPYET cojiepkatie Kypea BHEYPOUHOM

ACKTCBHOCTH, AACT NOAPOOHOE PACHpPENCIEHHE HACOB W HOCHEN0BATENLHOCTE HIYICHHA TEM 1
PasNenos.

Jlannas NPOrpaMma npeaHazHauena Juis yuatmuxcs 9 gnacca, 1Mo3BOJSET paciinpHTh K

)’l“.ﬂ)‘(\lﬂ‘b Y YHAQUWMXCH TPAKTUUECKOE NPUMEHEHHE NMOJYYEHHBIX TEOPETUYCCKHUX JHAHUA 110
XUMWH,

ABTOpCKAs TNporpaMma paccumtana na 68 yuebOubix uaca (2 wac B Henemo),
OPMCHTHPOBAHA HA yrayOnenwe W pacuiMpeHue 3HaHuii, Ha pasBHTHE 10003HATENBHOCTH ¢
WHTEPECA K XMMIH, HA COBEPIICHCTBOBAHHE YMCHHI yUaINXCS 0OpaiaThCsl C BEUIECTBAMH.

Jlamubii  Kype  BHEYPOUHOM  JICATENbHOCTH  MPEAyCMATPHBACT IKOJIOTHYECKYIO
HANPABNCHHOCTH XHMHYECKOT0 00pasoBanmsi, NPEAyCMATPHBACT O3HAKOMJICHHE yyaumxcs ¢
XHMWUCCKUMH ACTICKTAMHM COBPEMEHHOH JKOJOTHH M IKOJIOrHYCCKHX npobnem (rnobaibHoe
NOTEIICHHE KIUMATA, 030HOBBIC BIPbI, KUCJIOTHBIC A0NKIH, 3arps3HEHHC OKpY)KaIOIIEH CPE/IbI,
MCTOLICHNME NPHPOHBIX PECYPCOB).

1leHHOCTh TIPOrpaMMbl 3aKIIOYACTCA B TOM, YTO YyHauHees ¢ MOMOIIBIO KEAC —
TEXHONOIHI MONYYaT BO3MOXKHOCTb NIOCMOTPETH HA PasNuiHbIC npoGieMbl C NO3NLMK YIEHBIX,
OLILYTHTH BECH CTIEKTP TPeOOBAHHI K HAYYHOMY HCCIIE/I0BAHHIO.

AKTYanbHOCTb TIDOrpaMMbI B TOM, YTO OHa CO3MA€T YCHOBHA JUIA COLMAJILHOTO,
KYJBTYPHOTO W TIPO(ECCHOHANBHOrO CaMOOMPENE/ICHHA, TBOPYECKOH  CaMopeasH3aliH
NMYHOCTH peOéHKka, (JOPMHPOBAHMS XMMMYECKOH TPaMOTHOCTH. 3uanuss M YMEHHS,

HEOOXOMMMBIE JUIi OPraHM3aLMH WCCIENOBATENBCKON JCATEC/ILHOCTH, B Oyayiiem CTaHyT
OCHOBO} JUIS OPraHW3ALMH HAYYHO-HCCIIENOBATENLCKOH JEATENbHOCTH B BY3aX, KOMIEKaX,
TEXHHKYMaX U T.1.

Bce MHHOBALMOHHBIE MENArOTMYECKHE TEXHOJNOTMH WM3HAUYAIBHO ~CTPOATCA  HA
KOMIICTEHTHOCTHOM TMOJXONE W HAUGNEHBI B pesyibTate oOyuenus Ha Oymymryio
NPOQECCHORANBHYI0 JIeSTENbHOCTh. JlaHHOe YTBEPIJICHHE M OMPECHACT aAKTyalbHOCTh
npumeneHns «KeHc — MeTofa» B MPaKTHKE obpasoBanus. KelC — TEXHOIOTHU MPEACTABIIAIOT
coBoii Tpymnmy 06pa3oBATEIbHBIX TEXHONOTHH, METOZIOB U TIPHEMOB 00yueHusi, OCHOBAHHBIX Ha
pellleHuH KOHKPETHBIX MpobneM, 3ajad, MO3BOSIOT B3aHMOJIEHCTBOBATH BCEM 00YUarOLIMMCS,
BKJIIOYast IPENOJaBaTeNs.

Tlpu pa3paboTke MPOrpaMMBl aKLEHT ACNANCA Ha BOTPOCHI, KOTOPBIC B 6a30BOM Kypce
XAMMM OCHOBHOM LIKOJbI PACCMATPHBAIOTCH HEAOCTATOYHO MOJHO MM HE PAacCMATPHBAIOTCSA
COBCEM. 3ajayd M YPOKHEHUs NON0OPaHbI TaK, YTO 3AHATHS MO MX OCMBICIICHHIO H PELICHHIO
TIPOXOZAT MO0 MAPAIENLHO C M3y4aeMBIM Ha YPOKAX MATepHalioM, 1100 KaK MOBTOPEHHE YXKe
TIOTyYEHHBIX 3HAHUHA.

TlpakTHueckas 3HAYMMOCTb NPOTPaMMbl 3aKMOYACTCS B TOM, UTO C TMOMOLIBIO Kekc-
TeXHOJOTMH YZIAETCA aKTMBM3UPOBATh Pa3MuuHbIe (AKTOPBI: TEOPETUYECKUE 3HAHMS N0 TOMY
I MHOMY KYPCY, NMPAKTHUECKHH ONBIT 0Dy4aeMbiX, HX COCOOHOCTh BBICKA3BIBATH CBOH
MBICTH, WICH, TPEMIOKEHHS, YMEHWE BBICAYWIATh AILTEPHATUBHYIO TOUKY 3PeHMS, H
apryMEHTHPOBAHO BbICKa3aTh CBOIO.

C 1[OMOIBIO 3TOr0 Meroxa OOyvyalouMe TOoNyyaT BO3MOXHOCTE MNPOSBHT M
yCOBEPIICHCTBOBATh AHAIMTHYECKHE W OLEHOMHBIC HABBIKH, HAYYHTHCS paboTath B KOMaHIE,
NPUMEHATH Ha NIPAKTHKE TEOPETHIECKHHA MaTepHan.

HoBH3Ha AAHHOW MPOTPAMMbI 3AKTIOYACTCA B BO3MOXKHOCTH H3YUCHHA YHAUIMMHUCS
HOBBLIX TeM, HE PACCMATPUBAEMBIX TNPOrPAMMOI TPEAMETa, C TOMOMBIO NPOOIEMHO-
CHTYaTHBHOTO OGYHeHHMS C HCIONb30BAHHEM KEHCOB. D10 MO3BOJSIET CTPOHTH OOYUCHHE

yyaumxcs 9 KIaccop C Y4YeTOM MAKCHMAJIBHOrO NPUOJIDKEHHS NPEAMETa XHUMHH K
NPaKTUYECKOH CTOPOHE HKU3HH.

ean Kypea: paciumpenne u yriayGieHue 3HaHUMA 110 npeamMery, Co3Naune BOCIIHTHIBAIOLIEH
cpesibl, ofecneuuBaoueii aKTHBU3A1IMIO MHTEJUICKTYANIBHBIX HHTEPECOB YUALIMXCS B csobonHoe
BPEMSI, PA3BUTHE 3/I0POBOMA, TBOPYECKH PACTyIIeH NIHITHOCTH, TIOATOTOBJICHHOM K
bt A be ‘




SKUZHCACHTCABHOCTH B HOBBIX YCJIOBHAX, crocobHoit Ha cOUMATIBHO 3HATHMYIO TIDAKTH eCKy,

JACATCIBHOCTD, PCANTH3ALIHIO ll()(lp()B(\Jlb‘lCCKHX HHHUIHATHB.

3anaun kypea:
1. DopmupoBaHHe MO3UTHBHOIN CAMOOLICHKH, CAMOYBIKEHHA.
2. DOPMHPOBAHIE KOMMYHHKATHBHOH KOMIIETEHTHOCTH B COTPY/IHHYECTBE:
~— YMCHHE BECTH MAJIOT, KOOPAMHHPOBATH CBOH AHCTBHS € JICHCTBUAMH M1apTHEPOB 110

COBMECTHOMH NeSTENIBHOCTH;

— CIOCOGHOCTH 10OPOKENATENLHO 1 YYTKO OTHOCHTBCS K JIOJISM, CONEPEIKHBATD,

— (OPMHPOBAHHE COLMANBLHO AEKBATHBIX CIIOCOOOB MOBEACHHS.

3. ®opmupoBanme cnocobHoCTH K OpraHu3aLIH AESTENHOCTH H YIPABICHHIO €10:

—— BOCITHTaHHE LEJICYCTPEMICHHOCTH M HACTOMYHBOCTH,

— (opMEpOBaHHE HaBBIKOB oprasu3zaiu paboyero npocTpaHcTBa H palMoHaILHOrO
HCIIONBb30BaHus pabouero BpemenH;

— (QOPMHPOBAHHE YMEHHS CAMOCTOSTEIBHO H COBMECTHO ILIAHHPOBATH AEATELHOCTD H
COTPYAHHYECTBO; — (POPMUPOBAHKE YMEHHS CAMOCTOSTENBHO H COBMECTHO IPHHHMATD
pelucHuS.

4. DopmupoBaHHE yMEHHS pelaTh TBOPYECKHE 3a/1a4H.

5. DopmHpoBanKe yMeHus paboTats ¢ uH(popmauueii (cbop, cucTemMaTH3alHs, XpaHeHHE,
MCIONb30BAHHKE).

IL Ilnanupyemsbie pe3ybTaThl 0CBOCHHS COAEPIKAHHS KYPCa

JInyRoCTHBIME pesyabTaTaMu ABISIOTCS:
- 6 YEHHOCMHO-OPUCHMAYUOHHOU Cghepe: TYBCTBO TOPAOCTH 3@ POCCHICKYIO HAyKy, OTHOLIEHHE
K TPyAy, L€NeYCTPEMIIEHHOCTb, CAMOKOHTPOJIb M CAMOOLICHKA,
- 6 mpyooBoil cghepe: TOTOBHOCTb K OCO3HAHHOMY BbIGOPY HasbHeieii 06pa30BaTeIbHOI
TPaEKTOPHH;
- 6 NO3HABAMEIbHOU Chepe: MOTHBALMA Y4CHHS, YMEHHE YNPABJIATH CBOCH I103HABATEIBHOI
JESTEIBHOCTH.

IpeamMeTHBIMH Pe3y/IbTATAMH OCBOCHHSI IIPOrPAMMBbI SIBJISIOTCS:
- 8 no3HaBaMENbLHOI chepe:
ONHCBIBATH ICMOHCTPALIMOHHBIE H CAMOCTOSITE/ILHO MPOBEAEHHBIE XHMUUECKHE IKCTIEPHMEHTBI,
KJ1acCH()HLMPOBATh H3YYCHHbIC 00BEKThI M SBICHHS,
J1aBaTh ONPEAEICHHS U3YYEHHBIX MTOHSATHIA;
OTKCBIBaTh ¥ Pa3/IM4aTh H3YYEHHBIE BELIECTBA, IPUMEHAEMBIC B TIOBCEAHEBHOMH SKH3HH,
CTPYKTYPHPOBATh H3Y4EHHBII MATEPHa M XAMHYECKYIO HH(OPMALIHIO, TOJTyYCHHYIO H3 JAPYTHX
HCTOYHHKOB;
JIENIaTh BBIBOZBI H YMO3AKJIIOUCHHS M3 HAOMIOCHHI;
0e30macHo 00paINaThCs BELIECTBAMH.
- 6 mpyooeoil cghepe:
JIaHUPOBaTh H OCYLIECTBJIATh CAMOCTOATENbHYIO paboTy MO MOBTOPEHHIO H OCBOSHHIO
TEOPETHYECKON YaCTH,
ILIAHHPOBATH ¥ NMPOBOJUTH XUMHYECKHI IKCIIEPHMEHT; HCTIONb30BATh BELIECTBA B COOTBETCTBHH
C MX NPEIHa3HAYECHHEM 1 CBOMCTBAMH.
- 6 YCHHOCINO - OPUEHMAYUONIOT Cghepe:
aHaJIM3KMpOBATh 7 OLEHMBATh  TMOCNHEACTBHS JUISL  OKPYXKalOLLEi cpeibl
ObITOBOH H
TIPOV3BOJICTBEHHON  JIEATEILHOCTH HEJIOBEKA.
- G cihepe Ge30nacHocmu HCUSHEOCAMENbHOCIL
OKas3LIBaTL NEPBYIO NNOMOLIL NPH OTPABJICHHUAX, 0KOrax M JIpYrux TpaBmax, CBSI3AHHBIX C
BELLECTBAMHU 1 J1abOPaTOPHBIM 000PY10BAHHEM. e




MeTanpeAMeTHBLIMH Pe3yJIbTATAME SBISIOTCA:

= YMCHHE ONPEACIATL CPEACTBA, TCHEPUPOBATD HACH, HEe0OX0MMBIE TS UX peajn3aliim;
= BJIAJICHUC YHUBCPCANBLHBIMH €CTCCTBCHHO-HAYYHBIMH crocobamu AeATeNbHOCTH. U3MEPEHHE,
Habmonenue, IKCNCPHUMEHT, yqeﬁﬂoe HUCCNCNOBAHKUE,

- YMEHHE ONPSACNATh LN W 3a7a4H JeATebHOCTH, BbIOMpaTh CPEACTBA peaH3aliy LETH 1
IIPUMEHSTH HX HA TIPAKTHKE;
- HCTIONB30BATH PA3NMUHBIE HCTOUHMKH JUIA NOYYEHHS XHMHYECKOH HHPOPMALIHH.

OCBOEGHHE NPOrPAMMBI BHEYPOUHOM JESTENHOCTH 00yYalOIHMHCS TIO3BOJIHT NONYTHTH
CICNYIOMME PEe3ybTATHL:

B chepe pazeumus AuNHOCMHbIX YHUGEPCANLHBIX YHEOHBLX delicmeul 6 PAMKAX:
Koenumugnozo xomnonenma 6yoym cgpopmuposanoi:

- JKOJNIOTHYECKOE CO3HAHME, MPH3HAHKE BHICOKOH LEHHOCTH JKH3HH BO BCEX €€ MPOSBICHHAX,
TIPABIAJI NIOBEJICHHS B UPE3BBIYANHBIX CHTYaUMAX;

- OCHOBBI COLMANLHO-KPUTHYECKOTO MBIIIJICHUS, OPHEHTAlMs B 0COOEHHOCTSAX COLMAIBHBIX
OTHOLICHUH 1 B3aUMOICHCTBHIA.

Jlesmensrnocmno20 KoMnonenma 6yoym cghopmuposani.:

- YMEHHE BECTH JHAJIOT HA OCHOBE PaBHOMPABHbBIX OTHOLIEHHH U B3aUMHOT'0 YBOKCHHS U
TIPUHATHSA,

- YCTOWYMBbIH NO3HABATENbHbIH MHTEPEC W CTAHOBJICHHE CMBICIIO00pasyowel (PyHKIHH
TI03HABATENILHOrO MOTHBA,

- FOTOBHOCTb BbIOOPA MPOGHILHOTO 00pa3oBaHHs.

L[ennocmio20 u 2MOYUOHANBHO20 KOMROHEHMOs Gydem cgopmuposana:

- TOTPeGHOCTb B CAMOBBIPAKEHHH M CAMOPEIIM3ALIMH, COLMATLHOM NPH3HAHUH.
OByHAIOUIMIACS NIOJTYYHT BO3MOXHOCTb JUIst (JOPMHPOBAHHS:

- FOTOBHOCTH K CaMO00Pa30BaHHIO H CAMOBOCIIUTAHMIO,

- BBIPAKEHHOH YCTOMUMBOI yueOHO-TIO3HABATENBHOH MOTHBALIHMH H MHTEPECA K YYCHHIO.

B cqpepe pazeumusn pezyamueHsLX yHUGEPCAIbHBLY YUEOHBIX Oelicmauii 00y uaiouuiica
Hayuumes:

- CaMOCTOSTENBHO AHAIM3UPOBATH YCIOBUS JOCTKEHUS LIETH HA OCHOBE YUETA BbIIENCHHBIX
yUMTEIIEM OPHEHTHPOB ICHCTBIS B HOBOM Y4eOHOM MaTepHaJe;

- LIeJIEN0NAraHnIio, BKJII0Uas TIOCTAHOBKY HOBBIX LiE/IeH, NpeodpasoBanyie NPaKTHYECKOH 3anaun
B [103HABATENILHYIO;

- TIAHUPOBATH Y TH IOCTHKEHHS LETICH.
TToayuums 803MONCHOCMb HAYUUMbCA:

- NPU TUIAHHPOBAHKWH JOCTHIKCHUSA Helnei caMoCTOATENILHO U aJIeKBATHO YUHTBIBATL YCJIOBHS W
CPEACTBA UX NOCTHKCHHA,

- CAaMOCTOATENLHO CTABHTH HOBLIC yqeﬁuue HCJIM H 3a1a'H.

B cqhepe pazeumus no3nagamentupixX yHUSEPCAAbHHIX YUeOHbLX 0euCmeuit 00y Naomuuca
Hayuumea:

- TIPOBO/IMUTH HAOIIOICHUS H AKCTIEPHMEHT T0JL PYKOBOJICTBOM YUHTEJISI,

- OCHOBAM PEAIM3ALIUN MPOCKTHO-NUCCNIEN0BATENLCKOH JACATENBHOCTH;

- OCYMIECTBIIATH PACUIMPEHHBIH TOMCK HHOPMALIAN C HCTIONB30BAHHEM PECYpeos OnbmoTeK 1
VHTEPHETA,

Ho.rlyuum BOIMOIICHOCIE HAYHUMBCA !

= CaMOCTOATENILHO MPOBOJNTHL HCCIICIOBANINS HA OCHOBC NPHUMCHEHHA METON0B Haﬁmoneﬂml H
HKCNCPUMEHTA;,

- CTABUTh ﬂp()ﬁ.TlCMy, APryMEHTHPOBATD €C AKTYAIBHOCTD]
- OPraHu30BaTh UCCICJOBAHKE C LCHIbIO NPOBCPKH MHIOTE3bI,

- BBIZIBUI'ATh IMMOTE3bI O CBA3AX U 3aKOHOMECPHOCTSX NPOLECCOB,
- ACNATh YMO3AKJIKOYEHHA W BbIBOJIbI HA OCHOBC aPryMEeHTALINH.




B cghepe pazeumus KOMMYRUKAMUBHULX YHUOEPCATIDHIX yuebHbLx deucmeutt oby "oy,

Hayyumes:

- QIEKBATHO HCMONIb30BATH PeueBble CPEACTBA JUIS PEICHHA Pas/HYHBIX KOMMYHHKATHByy
3aj1a4; BIAACTh YCTHOM H NMUCHMEHHOH PeUbI0; : .

- ICKBATHO HCTIOB30BATH PEdb JUIS IVIAHNPOBAHNS H PETYIALIAN CBOCH JCATCILHOCTH;

- OPraHW30BHIBATH ¥ IUIAHKPOBATH YUEOHOE COTPYAHHUECTBO C YUHTENCM H CBEPCTHHKAMH,

- CTPOHTH MOHOJIOIHYECKOE KOHTEKCTHOE BbICKA3bIBAHHE, ’

- MHTErPHPOBATHCS B TPYNNY CBEPCTHHKOB M CTPOMTH NMPOAYKTHBHOE B3aHMOJICHCTBHE CO
CBEPCTHHKAMH H B3POCIBIMA.

TTonyuume 603M02CHOCIb HAYUUMBCS: :
- OKa3bIBaTh TIOJICPXKKY M COACHCTBHE TEM, OT KOro 3aBUCHT JOCTHIKEHHE LICIH B COBMECTHOH
NEATEBHOCTH;

- Opath Ha ceOs MHMLMATHBY B OPraHU3aLMK COBMECTHOTO AEHCTBHSL.

III ®opmbr 1 BHABI y4e0HOi AEATETBHOCTH

B npouecce 3ansTuit BexymmuMi METONaMK 1 PHEMaMK OPraHH3aLIHH JEATENHOCTH YUALIHXCS
SIBJISIOTCS:

~ METOJL CITyXOBOI'O BOCTIPHATHSA M CIIOBECHOH NEpeaun HHPOPMALIH;

TIPUEMBI. PACCKa3, JIEKIHS, TUCKYCCHSI, Gecesia, BhICTYILICHHE,

— METOJ CTUMYJIMPOBAHHSI H MOTHBALMH;

TMPUEMBI: CO3/IaHHE CHTYaLMH YCTIeXa, OOLUPEHHE, BHINONHEHHE TBOPYECKHX 3a1aHHil, CO3aHHe
MPOOJIEMHOI CHTYaLWH, IPOrHO3UPOBaHHe Oy 1ymieii AeSTENbHOCTH, KOPPEKTHOE npexbABIICHHE
TpebOBaHHIA, 3AMHTEPECOBAHHOCTD PE3yIbTATAMH PabOTHL,

— METO/ nepenaun nHPopMalH ¢ IOMOIIBIO TIPAKTHYECKOH J1EATEbHOCTH,

TPHEMBI: COCTABJICHHE I1aHA, TE3MCOB BBICTYIUICHHH, PEAKTHPOBAHHE, OLICHUBAHHE
BBICTYIUICHHH, COCTaBJICHHE CXEM M TaOJIMLL,

— METOJI KOHTPOJIS,
TPUEMBI: AHATTU3 BBICTYTICHHH, HAOJIIOACHNS, CAMOOLICHKA, OLICHKA I'PyMITI, TECTbl,
BBICTYIUICHHS HA 3aHSATHSAX, 3LIMTA [IPOEKTA.

@DopMbI OpraHu3aLUH 00yuenus:
— IPYNIOBbIE;

~ MHJIMBU/lYaJIbHBIE,

— (ppoHTANTBHBIE.

IV ®opmb1 KOHTPOISI PE3YJILTATOB 0CBOEHHSI IPOTPAMMBI

Dopmbl KOHTPOJISA:
® TEKyUi KOHTPOJIb (OLEHKA aKTHBHOCTH NPH 00CYKACHHH MPOGIEMHBIX BOIPOCOB,
PE3yJILTATOB BBITNOJIHEHHS IOMALIHUX 3a/1aHHI1 ),
®  TeMaTHYCCKUIi KOHTPOJIb (OLIEHKA PE3YJIbTATOB TEMATHYECKOTO TECTHPOBAHKS);
®  MTOrOBbI KOHTPOJIL (OLEHKA PE3yIbTAaTOB BRINOJIHEHUS pasanyHbX Baprantos KMMos)

V Conepxannst kKypea sueypounoii AesiTeibHoCTH
BEHIECTBA (5 1aca)
Hemroro 3 ucropun xummun. Xumus Buepa, cerojns, 3antpa.
Bewectso, Quinueckue cBoiicTsa BelecTs,
Omnmume uMcToIX BeecTs or emeceii. CriocoObl pasjenenns cMeceii.
IpaxTnyeckas pabora Ne 1 «Criocofe1 pasaenenus cmeceiiy.



XUMUYECKHE PEAKIAN (6 uaca)

TIpH3Haki  XMMMYCCKUX peakimit. Knaccudukaums XHMHUECKMX PEAKUMit 110 pasiHiHbIM
NPU3HAKAM. DNEKTPONMTHYCCKAS AMCCOMALIS. DNSKTPOIMTE H HEEKTPONHTHL. Peakii
VOHHOIO

ofmena.  OKHCIMTENLHO-BOCCTAHOBHTE/bHbIE  peakuuy.  OkucauTesm
BOCCTAHOBUTENH,

JlaGoparopnas paGora Ne 1 «Peakumsi 3ameiieHus Meu JKejie3oM B pacTBOpe MEAHOTO
KYNOPOCa, BONOPO/IA LIMHKOM B PACTBOPE CONAHON KUCIOTHIY.
JlaGoparopuas paGora Ne

2 «Peakuust oOMeHa MexIy kapboHATOM Kaiblsi M COMAHOM
KUCIOTON, XNOpuaom Oapus 1 cepHoii kucnoToiy, «Peakums pasnoxeHus rHAPOKCHIA Men
(IM)».

METAJLIBI (18 yacos)

XapaKkTepUCTHKA METAJIOB IJIABHBIX TIOATPYNT U MX COCMHEHHH

OOwas xapakTepucTHka MET/UIOB riasHbiX moarpynn I-1II rpymit B CBsi3H C MX MOJNOKCHACM B
TICPHOZIMYECKON crcTeMe xumuueckux snemento [LA. Menneneesa u 0COOEHHOCTH CTPOCHHSA
WX aTOMOB.

XapaKTepHme XHMHYECKHE CBOMCTBA NPOCTBIX BELIECTB U COEJUHEHUH METAJIJIOB - LICJI0YHBIX,
MICTIOYHO3EMEIIbHBIX.

XapaKkTepUCTHKa MEPEXOIHBIX HEMEHTOB — MEJIH, JKENE3, ATIOMHHNA 110 HX MOJIOKCHHIO B
TePHO/MUECKOH CHCTEME XMMHHeCKHX anieMeHToB [ M. Menneneesa i 0COOCHHOCTAM CTPOCHHS
HX aTOMOB.

MeTanisl B TPHPOZE PyAbl UEPHBIX, LBETHBIX, APArOUEHHBIX METAUIOB. XapaKTepHbie

MeTa/uIHueckue, (U3MUYECKME ¥ XMMMUECKHE CBOWCTBA, BHYTPCHHEE CTPOCHHE METAJLIOB.
TToHSITHE AKTUBHBIX M MACCHBHBIX MeTAIIOB. [10163a K BPEJ METAILIOB JUIS HENOBEKA.

DNeKTPOXHMHECKHii PSA Hanpsbkerui MeTaiios. Kopposus MeTaiio. MexaHusy Kopposur
metamnos. Knaccudukaumus kopposur Metamiob. Croco0bl  3ammuTbl  OT  KOPPO3HH.
AHTMKOPpPO3UiiHBIC TTOKPHITHS. CruIaBl.

Peaxiun OBP ¢ yuacTHem METaiuloB M uX coemumeHuii. Llenouku npespauienuii (o obpasty
oro).

TIpaxTuueckas pabora Ne 2 «KauecTBEHHbIC PEAKIMH HA HOHbI METAIITIOB)

HEMETAJLIBI (13 uacos)
Hewmeramnsl B npuposie. Micnonb30sanue NpUpOIHBIX PECYPCOB.

Crpoenne aTOMOB HemeTauioB. CTPOCHWS MOJCKY HEMETAJLIOB. DusHyeckHe CBOMCTBA
semetannos. COCTaB M CBOMCTBA MPOCTHIX BELIECTB — HEMETAJLIOB.

Pan 3JIEKTPOOTPULATETbHOCTH HEMETAUTOB. XHMHYECKUE CBOHCTBA HEMETAILIIOB.

Hpalcruqecxaﬂ 1IKaja 3NEKTPOOTPULATENbHOCTH ATOMOB. Hemerannel — OKHCIMTENH H
BOCCTAHOBHUTEIIH. B3aumoeicTBHE C MPOCTBIMH U CJIOXKHBIMH BCLICCTBAM.

Obuwas XapakTepucTHKa HemeTamioB riaabix moarpynn IV-VII rpynn B cBsisu ¢ ux

ONOKEHVEM B NEPUOJMUECKOl cucTeMe Xumuyeckux odnementoB JLM. Menneneesa u
0COOEHHOCTAMM CTPOCHHS HX ATOMOB.

XapakTepHble XMMHYECKHE CBOWCTBA MPOCTHIX BELIECTB H COEJIMHEHHH HEMETAIOB -
raJIOreHOB, KMCIOPO/ia, Cepbl, a30Ta, (hochopa, Yriiepoaa, KpeMHHL.
Peluenne 3aJaHuii Ha COCTABJICHHE YPABHEHNI XMMHUYECKHX PEAKLIHA.

MpakTnyeckas paGora Ne 3 «DkcnepuMEHTANIBHBIC 3aJIa4H TI0 PACTIOHABAHKIO U 1101y UCHHIO
BCUICCTBY

XUMUSA U 3/I0POBLE ( 184aca)
CoCTaB 1 CPE/ICTBA COBPEMEHHBIX M CTAPHHHBIX CPS/CTB MMIMEHbI, POJIb XUMHUCCKHX SHAHMIT B
IPaMOTHOM BbIGOPE ITHX CPECTB; MOJNE3HBIE COBETHI 110 YXOJy 3a NOJIOCTBIO PTA.

OCHOBHBIE COCTABAIONINE 310poBOro o6pasa xkustu. TTpasuia noaepkanis 310posoro odpasa
KU3HU. Posib XUMHYECKMX 3HAHMI MpH adajinse maumoncﬁcrmm opranuima ¢ BHELIHCH
CpeIoii.




TOYKA !’p'

XHMHS H IKOJIOT | (8 uacon)

OCHOBHbIC B! 3arps3HeHHil armocqeps! 1 ux neroynikn. Boga. Boza B

Maciurrabax nnanersi. OUHCTKa MHTBEBON BOJIBI,

[TapunkoBBbIii apdexr, robanshoe motenieHne KIMMATa H HX BO3MOXKHBIE MOCEACTBHA. O30HO)
CI10H M €T 3HAYCHHE A Ku3nn Ha emsie, SawuTa aTMoc(epbl OT 3arpA3HEHHA.

Hedms u nedrenponyxrs. Hedrs kak Tonmso. 3arpssteniis MupoBbix Bo0eMOoB. JInyHas
OTBETCTBEHHOCTB KAK0r0 YENOBEKa 33 0e30macHy10 OKpyXKalouLyio cpezy.




TOUKA \\'vocm

Temaruueckoe IJIAHHPOBAHKNE

Menosb3osanne 060py10BaHAsA

Koxn LEHTPA eCTeCTBEeHHOHAY HOi H
# HUeCKOil HANIPABJICHHOCTEH
Tema 3ausitu TeXHOJIOr
. a0 «Touka pocra»
4acoB

| Bemecrsa

Hemuoro w3 wucropum xumuu. Xumus Buepa, JleMOHCTpaLMOHHOE000py A0BaHHE

CErO/IHS, 3aBTpA.

Bemectso, gpusnueckue CBOMCTBA BEIIECTS.

Ommiuue YucThIX BemecTs oT cMeceil. CrnocoOs!
Pa3NENCHUs CMECEH.

IlpakTuyeckast pabora Ne 1
Pa3ENeHus CMECey.

«CrnocoObt Ludposas naboparopus NOXUMUH

(6a30Bbii ypOBEHS), KOMIUICKT MOCYIbI H

000pyIOBaHUS /1Al YICHHYCCKUX
onbiToB ((pU3KKa, XUMHS,

OHOJIOrHs ), KOMILUIEKT XHMHYECKHX

PEaKTHBOB

| T  Xumuueckue peakiun

4. | TlpusHaku Xxumuyeckux peakumit. Knaccudmxaums
XMMHYECKHX Peakiiyii M0 pa3iuyHbIM MPU3HAKAM.

DNEeKTPONUTHYECKAs AUCCOLIHALIHUSL.

5. | DneKTPOIUTHI 1 HEINEKTPOIUTHL. PEaKiuu HOHHOTO JleMOHCTPALMOHHOE000PYI0BaHHE
o6mena. OKMUCIUTEIbHO-BOCCTAHOBUTEILHBIE
peaxuy. OKUCIUTEHM U BOCCTAHOBUTEIH.

6. | JlaGopaTopHasi padora Ne 1 «Peaxiusi 3aMeLICHHS Iudposas naboparopust NOXUMHH
MEIM JKEJEe30M B PpacTBOPE MENHOro Kymnopoca, (6a30BBIi YPOBEHB),KOMIIEKT MOCYIbI U
BOJIOPO/IA LIWHKOM B PAaCTBOPE COJISIHOM KHCIIOTBY. 000py/I0BaHHUS IS YIEHHIECKHUX

OMBbITOB ((PU3MKa, XUMUS,
OHONIOTHS), KOMIIEKT XUMHYECKHX
PEaKTHBOB
7. | JlaGopaTopnas paGora Ne 2 «Peaxums obmena

[udpponas naboparopus noxummuun
MEsKLY KapOOHATOM KaJbUMSA M COJSHOH KHCIOTOM,

(6a3oBbiit ypoBEHB), KOMILIEKT MOCY/(bI W
xjopuiom 0Gapus M CepHOH KMCIOTOWY, «Peakums 000pYOBAHKS /ISl YHCHHUECKHX
pasnoxkenns ruapokcna me (1D, ONLITOB ((PH3nKa, XUMKUS,
OHOJIOTHS), KOMIUIEKT XHMHUECKHX

PEAKTHBOB




TOYKA !’po,_.,‘

L. Mermaaasl

XapaxTepHCTHKA METAJUIOB MIABHBIX MOATPYIIT H HX
COCTMHCHMI,

OGumas XapaxTepucTHKa METAILIOB MIABHBIX
noarpynn I-111 rpynn B cBsi3u ¢ HX nON0XKEHHEM B
TICPHOIHYCCKON CHCTEME XHMHYECKHX JJIEMEHTOB
JLHM. Menneneea u 0c0GEHHOCTH CTPOCHHS HX
aTOMOB.

10.

XapakTepHBIe XHMHYECKHE CBOHCTBA POCTBIX
BCIICCTB H COCMHENHIT METAILIOB - LIEJIOYHBIX,
WETOYHO3EMETBHBIX

JleMOHCTpaHOHHOE000py I0BaH¥He

11.

Xapampucmka MCPEXOAHBIX JJIEMEHTOB — ME/IH,
JKCJIC3a, ANMOMHHHSA M0 HX MOJIOKEHHIO B
TIEPHOTHYECKOIT CHCTEMe XHMHYECKHX 3JIEMEHTOB

JLWA. Menneneesa n 0coBeHHOCTSM CTPOCHHS HX
ATOMOB.

12

Merannsl B npuponme: pyasi 4EPHBIX, LBETHBIX,
AParoLeHHbIX METaJLIOB. XapakrepHsie
METATHYECKHE, (PU3NYECKHE U XHMHYECKHE
CBOHCTBA, BHYTPEHHEE CTPOCHHE METAILIOB.

13.

IMonsine AKTHBHBIX U NIACCUBHBIX MeTAJLIOB. [Tonb3a
H BpEJ METAJLJIOB /I YEJIOBEKaA.

14,

ONEKTPOXHMHYECKHIA PST HAMPSDKEHHI METAILIOB.
Kopposus metannos. Mexanusm kopposuu
meTaiuioB. Knaccudukaius Kopposun MeTanios.
Crioco6e! 3a1HTEI OT KOPPO3UH. ARTHKOPPO3HIiHbIE
NOKPbITHS. Crtasbl.

KoMIuieKT KoJUIeKLMif H3CITHCKA

15.

Peaxmmn OBP ¢ ywacteM MeTamioB u ux
cocanHenni. Llenoukn npespamennii (o obpasuy
Ooro).

JlemoHcTparmoHHOE060py 10BaHHE

16.

IIpakTayeckast paGora Ne 2 «KauecTBeHHbIE
PEaKINK Ha HOHBI METAJLIOB)

Iugpopas maboparopus noxumuu (6a3oBsit
YPOBEHB), KOMILIEKT IOCY/bI H
000pyI0BaHHs 1/ YYEHHYECKHX OIBITOB
(¢usuka, xHmus,
OHOJIOTHS), KOMILTEKT XHMHYECKHX
PEaKTHBOB

IV. Hemeramibi

17.

Hewmeranns! B npupozae. Mcnonb3oBanne npHpoOAHbIX
pecypcoB.

18.

CTpoeHHe aTOMOB HEMETAJLIIOB.

19.

CTpoeHHs MOJIEKYJI HEMETAJLIOB.

20.

du3HyecKHe CBOHCTBA HEMETAJLIOB.

21.

CocraB M  CBOMCTBA TMpPOCTHIX BEWIECTB —
HEMETAJLIOB.

L] ]

22,

Pap 251eKTpoOTPHLIATENIbHOCTH HEMETAJLIIOB.

23.

XuMuyeckue CBOHCTBA HEMETAJLIOB.

[ugposas nadoparopus noxumuu (6a3ossIi

YPOBEHB), KOMILIEKT I0CY 1kl H

000pya0BaHHSI JUISl YYEHHUECKHX OIBITOB
(¢u3uka, Xumns,

OHOJIOrHs ), KOMILIEKT




TOUKA \!vom

XHMHYECKHX PEAKTHBOB

[IpaKTHUeCKas —IKAna  MMEKTPOOTPULATENLHOCTH
aTOMOB.

HemeTamis — OKHCIUTEIH U BOCCTAHOBUTEIH.

Biaumoneicsue ¢ NPOCTHIMU M CITOXHBIMH
BCHICCTBAM.

OO0w@s  XapakTepUCTHKA HEMETAUIOB  [IaBHbIX
noarpynm IV=VII rpynm B CBS3M ¢ UX NOJOXKEHHEM
B TMEPHOIMYECKON CHCTEME XMMHYECKHX DJIEMEHTOB

AW, Menneneesa ¥ 0CODSHHOCTSAMH CTPOEHHS HX
aTOMOB.

7. | XapakTepHble XWMHYECKME CBOWCTBA MPOCTBIX
BCICCTB W COCAMHEHUI HEMETaJIOB - TajlOreHoB,

KUCnopona, cepsl, asora, ¢ocdopa, yrnepona,
KPEMHMUSL.

8. | Pemienne 3amanuii Ha COCTABNGHWE YPAaBHEHMH
XUMHUECCKUX PEaKLUH.

19. | MpakTnueckas pa6ora Ne 3 «OkcnepuMeHTaIbHbIC
3aJ1a9H 10 PACTIO3HABAHMIO H MOTYYCHHIO BEIECTBY

Llupposas naboparopws noxumuH (6azoBbIi
yPOBEHS), KOMILIEKT MOCY/IbI H
000pyaoBaHus A1 YIEHHYECKHX OTIBITOB
(pu3uxa, xuMH,
6HOJIOrHs ), KOMILIEKT XHMHYECKHX
PEaKTHUBOB

| V. Xumus u 310poBbe

30. | CocTaB ¥ CpEACTBAa COBPEMEHHBIX M CTapPHHHBIX
CPEICTB THIHEHbI, PONb XHMHMYECKMX 3HaHHi B
rPaMOTHOM BbIOOPE ITHX CPE/ICTB; T0JIE3HbIC COBETHI
N0 YXOAY 32 MOJIOCTBIO pTa.

w3Hu. [TpaBuna noauepkanns 310posoro obpasa
su3HU. POJIb XUMHYECKUX 3HAHUH ITPH aHAJM3e

|
31. | OcHOBHBIE COCTaBIISOLIME 310pOBOro obpasa
B3aMMOJCICTBUS OPraHM3Ma C BHELIHEH CPeIOi.

| VL Xumust u 3x010rust

OCHOBHBIC BHJBI 3arpsA3HCHHN aTMocdepbl M HX
WCTOYHHKH.

Bona. Boma B Macwrabax miaHetsl. OuucTKa
NUTHEBOM BOJIbI.

TNapuukossiii  dddekt, rnobarbHOE NOTEMICHHE
KJIMMaTa ¥ UX BO3MOXHBIC NoCeACTBUA. O30HOBBIH
CJI0l M ero 3HaYeHue JUIs XKU3HM Ha 3emne. 3amura
aTMoc(epbl OT 3arps3HeHUs.

o 8 o]

3al‘pﬂ3H€HHﬂ MUPOBBIX BOJJOEMOB.
JIyyHag OTBETCTBEHHOCTh KAXKIOr0 YEJIOBEKA 32

35. | Hedrs n sedrenponyktsl. Hedrh kak TOMIMBO.
6€3011aCHYI0 OKPYKaoLIyI0 CPEaLy.

KoMruiekT KoyueKimi u3crnmcka




L. HNosicunrensuas 3anucka

TIporpamma «B XHMHH Bee HiTepecton ACTANMIMPYET COEpKaHIE KypCa BHEYPOUHOH

ACATCABHOCTH, 1ACT NOAPOOHOE pacnpenesente YacoB U MOCHEA0BATENLHOCTh H3YIEHHUS TEM 1
PA3NLIOB.

Nannas nporpamma npeanasHauena s yuaumxes 9 kiacca, Mo3BOJSET pacUMpHTh M

YFJIyGHTb Y YHAUMXCH TpaKTHUECKOe TIPUMEHECHUE T10JTYYCHHBIX TEOPETUUECKHUX 3HAHUHA TI0
XUMHH,

AmTopckas mporpaMma paccunrana Wa 68 yueGupix uaca (2 wac B HEIENI0),
OPHEHTMPOBAHA HA YrayOneHWe W pacuiMpeHue 3HaHMii, HA PasBHTHE JOOO3HATETLHOCTH H
MHTEPECA K XMMHUH, HA COBEPUICHCTBOBAHKE YMEHHIi yqaimxcs 06pauiaThes ¢ BEUICCTBAMH.

JlaHHbIE  Kypc  BHEYPOUHOI  JIEATENBHOCTH — TPELYCMATPHBACT — IKOJIOTHYECKYIO
HANPABJICHHOCTh XMMHYECKOro 00pa3oBanus, MPELyCMATPUBACT O3HAKOMIICHHE yHALIMXCA C
XHMWYECKUMHU aCTICKTAMH COBPEMEHHON KOJOTHH M JKOJOTHYECKHX Npobiem (riobaibHoe
TOTRIUICHHE KIMMATA, 030HOBBIC JIBIPhI, KHCIOTHBIE NOK/IH, 3arPS3HEHHE OKPYIKalOWIEH CPEb,
UCTOIIECHHE MPHPOHBIX PECYPCOB).

LIeHHOCT, TpOrpaMMbi 3aKIIOUACTCS B TOM, 4TO YHAlMECH C MOMOIIBIO KEHC —
TEXHOIIOTHH MOJNYYaT BO3MOXKHOCTb TIOCMOTPETh HA PA3NHIHbIE TTPOONEMBI C TIO3ULIMHA YUEHbIX,
OLIYTHTB BECh CIEKTP TPeOOBAHMIA K HAYYHOMY HCCIIE0BAHHIO.

AKTyanbHOCTh TIPOrpaMMbl B TOM, YTO OHA CO3Ja€T YCIOBHMS Ul COLMAIILHOrO,
KYJbTYPHOTO ¥ MNPOMECCHOHANBHOrO CAMOOTPEENCH)s, TBOPYECKOH —CaMOpeau3alyH
nmuHOCTH  pebénka, (OPMMpOBaHMS ~XMMHYECKOH TIDAMOTHOCTH. 3HAHHS M YMEHHSA,
HEOOXOZMMBIE JUISl OPraHM3alMH HMCCIEI0BATENbCKON AeATENbHOCTH, B Oyayliem CTaHyT
OCHOBOH JUIsi OPraHM3alMKM HAYYHO-MCCIICNOBATENbCKON NEATENLHOCTH B BY3aX, KOJICUKAX,
TEXHUKYMaX M T.1.

Bce MHHOBAIMOHHBIE TMENArOTHYECKHE TEXHOJNOTMH W3HAYAIBHO CTPOATCS Ha
KOMIIETEHTHOCTHOM TMOAXONE M HalleNieHbl B pe3ynbtate oOyueHus Ha Oymyuryro
MPOECCHOHANLHYIO  IEATENBHOCTb. JlaHHOE YTBEPIKIEHHE W ONpEENsieT aKTyalbHOCTh
npuMenenus «Keiic — MeTona» B nmpakTuke oOpasopanms. Kelic — TEXHOIOrHH NMPEACTABISIOT
coboii rpynny 06pa3oBaTENbHBIX TEXHONOTHH, METONIOB ¥ NPUEMOB 00YYEHHS, OCHOBAHHBIX HA
PEIICHHM KOHKPETHBIX MpobieM, 3aj1ad, MO3BOMIAIOT B3aMMOJEHCTBOBATL BCeM 0Dyuaroummes,
BKJIIOYAs TIPENO/aBaTersl.

Ipu pa3paboTke MPOrpaMMbl AKUEHT JENAICS Ha BOMPOCHI, KOTOpbIE B 6a30BoM Kypce
XUMHM OCHOBHOM IIKOJbI PACCMATPUBAIOTCS HEJOCTATOYHO MOJHO WM HE PAaCCMATPUBAIOTCS

COBCEM. 3a1aUM M YNPAKHEHHUs MO0OPAHBI TAK, YTO 3AHATHS MO HX OCMBICICHHIO H PELICHHIO
TPOXOAAT GO TIAPAIIETLHO C M3YYaeMbIM HA YPOKAX MATEPHAJIOM, TGO KaK TIOBTOPEHHE Yke
TIONYYEHHBIX 3HAHMUIA.

Hpalcmqecxaﬂ 3HAYUMOCTh MPOrpaMMsbl 3aKIHOYACTCA B TOM, 4YTO C MOMOILULIO NS (o
TEXHOJIOTMH YJaeTCsi aKTHBM3UPOBATH Pa3iHUHbIC (DAKTOPbl: TEOPETHYECKHE 3HAHMS MO TOMY
WM WHOMY KypCy, MPAKTHYECKHMH OMbIT 00y4aeMmbX, UX CNOCOOHOCTh BBICKA3bIBATH cBon

MBICJIM, WJAEH, NPCUIOKCHUA, YMCHHWE BBLICHYUIaTh aNbTCPHATHBHYIO TOUYKY 3pCHMS,

H
aApryMEeHTUPOBAHO BBICKA3ATh CBOIO.

C noMOWBIO 3TOro MeToza OOyuyalomMe TOoJNyyaT BO3MOXKHOCTH [IPOSIBUTH M
YCOBEPLIEHCTBOBATh AHAJMTHYECKHE M OLCHOUHBIC HABBIKH, HAYYMTHCS PaboTaTh B KOMAHIE,
NIPUMEHSATH HA TIPAKTUKE TEOPETHYECKHI MaTepHaJl.

HoBM3HA J@HHOM NPOrpaMMBbl 3aAKIIOYAECTCS B BO3MOXKHOCTH HW3YUCHHS YYALMMHCS
HOBBIX TEM, HE PpACCMATPUBACMbIX TPOrpaMMON TpeAMETa, € TIOMOLIbIO  TpOdIeMHO-
CHTYaTHBHOTO OOYHYCHHsi C HCTONb30BAHHEM KEHCOB. DTO MNO3BOJNSECT CTPOHTH 0OyueHHe

yuammxca 9 KJIACCOB C  YYETOM MAKCHMAILHOrO TPHOJMDKEHMS NPEIMETa XHMHH K
NPaKTUYECKOH CTOPOHE KH3HH.

Ilenh Kypea: paciiipente 1 yriyGienne 3Hanuii no npeiMery, Co3MaH1e BOCIUTLIBAIOLICH
cpenbl, 06ecneynBaloel aKTHBA3ALNIO MHTEIUICKTYAIbHBIX HHTEPECOB YUALIMXCs B CBOOOAHOS
BpEM, Pa3sBUTHE 3/10POBOI, TBOPHECKH PACTYLICH JHUHOCTH, MOAIOTOBICHHON K



KUSHCACATENILHOCTH B HOBBIX YCJIOBHAX, crnocoOHoi HA COLMAJILHO 3HAYUMYIO T1paKTyy,

JICATENILHOCTD, PCANTH3ALHIO JIOGPOBOJIB‘]@CKHX HHULUATHB.

3anaun kypea:
1. DopMUPOBAHKE NOZUTHBHOI CAMOOLICHKH, CAMOYBAXKCHHA.
2. DopMEpPOBaHIE KOMMYHHKATHBHOI KOMIIETEHTHOCTH B COTPYAHHYECTBE!

— YMCHHE BECTH IHANIOT, KOOPAHHHPOBATH CBOM JICHCTBHA C JICHCTBUAMH 112
COBMECTHOM JCATEILHOCTH,

— CNIOCOGHOCTH OOPOKENATEIBHO H YYTKO OTHOCHTHCA K JIOJIAM, COMEPEKHBATD,
55 (opMuIpoBanKe COLMANLHO aIEKBATHBIX CIT0CO00B MTOBEACHHA.

3. ®opmHpoBaHKE CIOCOOHOCTH K OPraHH3aLHH AESTENbHOCTH H YTPABICHHIO CI0-

— BOCTIHTAHHE LENCYCTPEMICHHOCTH H HACTOWYHBOCTH,

— (OpMHPOBAHKE HABBIKOB OpraHH3aLMK paboyero MPOCTPaHCTBA U PaLIHOHATILHOTO
HCTIONb30BaHUS paboyero BpeMeHH;

— (OPMHPOBAHHE YMEHHS CAMOCTOSTELHO H COBMECTHO MIAHHPOBATH ACATE/ILHOCTD H
COTPYAHHYECTBO; — (JOPMHUPOBAHHE YMEHHS CAMOCTOATE/IbHO H COBMECTHO NIPHHHMATh
PeLIeHHs.

4. ®opmMHPOBAHHE YMEHUS pELIaTh TBOPYECKHE 3aaUH.

5. ®opmupoBaHue ymeHns pabotath ¢ HH(opMaLeii (CO0p, CHCTEMAaTH3aLHMsA, XPAHEHHE,
HCIIOJIb30BAHHE).

PTHEPOB 110

IL Ilnanupyembie pe3yJibTaThbl OCBOCHHS COJePKAHHS Kypca

JINYHOCTHBIMH Pe3yJIbTATAMH SBJIAIOTCS:
- 8 YEHHOCMHO-0PUCHMAYUOKHOI Cghepe: TyBCTBO TOPAOCTH 32 POCCHHCKYIO HAyKy, OTHOLIECHHE
K TPYAY, LeIeYCTPEMIEHHOCTb, CAMOKOHTPOJIb H CAMOOLICHKA,;
- 6 mpyooeoil cghepe: TOTOBHOCTH K OCO3HAHHOMY BbIOOpY JaibHEHIIEH 00pa3oBaTeIbHOM

TPaeKTOPHH;
- 6 nosnasamenbHoll cepe: MOTHBALMS YUCHHS, YMCHHE YNPaBJIATh CBOCH 103HABATENbHOI

JCATCJIbHOCTH.

IIpeaMeTHBIMH Pe3yIbTATAMH OCBOCHHS! [IPOrPaMMBbI SBJISIOTCS:

- 6 no3nasamensHoll cepe:

OMHCHIBATH IEMOHCTPALIMOHHBIC H CAMOCTOATENILHO POBEACHHBIC XHMHUECKHE IKCIIEPHMEHTHI;
;

KIaCCH(MIMPOBATh H3yYEHHBIE 00BEKTHI H ABICHHS,

/1aBaTh ONPEIEICHHS H3YUEHHBIX MOHSTHIA;
ONHCHIBATH ¥ PA3/INYaTh H3y4CHHbIC BELIECTBA, IPHMCHACMBIC B MOBCE/IHEBHOH XH3HH;

CTPYKTYPHPOBATh H3y4EHHBIH MATCPHa H XHMHYCCKYIO HH(OPMALIHIO, MOTYHEHHYIO H3 JAPYTHX
MCTOYHHKOB,

J€1aTh BLIBO/BI H YMO3AKITIOUCHHS H3 HAOMIOACHHI;

HezonacHo 00pallaThCs BELICCTBAMH.

- ¢ mpydosoil chepe:
JIaHApOBaTh U OCYLICCTB
TEOPETHYECKOH YACTH,
JIAHUPOBATH H IIPOBOIUTH XHMHYEC
C MX Ipe/IHA3HAYEHUEM M CBOHCTBAMH.

- 6 YCHHOCIIIO - OPUCHMAYUOHNOT Chepe:
aHaM3UPOBATH " OLICHHBAThH

OBITOBOMH U

NIPOU3BOJICTBEHHON  JIEATENILHOCTH HEIOBCKA.

- 6 cohepe 6e30NacHOCIU HCUSHEACAMENbIHOCTIN:

0Ka3bIBaTh MEPBYK [IpH OTPABICHHAX, OXKOIaX W PYrux TpaBMax, CBA3AHHBIX C

BELIECTBAMHU piM 06OPYI0BAHHCM.

JISTh CAMOCTOATEBHYI0O paboTy 10 MOBTOPEHHIO H OCBOCHHIO

KHii 9KCIIEPHMEHT; HMCIOJIL30BATh BCUICCTBA B COOTBETCTBHH

rnocaeAcTBus  JUis Opr)KillOUlCﬁ Cpelbl




MeranpeAMeTHBIMI Pe3YALTATAMM ABASIOTCA:

= YMCHUE ONPENCIATH CPEACTBA, PFEHEPUPOBATH WIEH, HEOOXOMMBIE JUISt UX PEATH3ALINH;

= BIAICHUC YHUBCPCANBHLIMH €CTECTBEHHO-HAYYHBIMH crocobaMu JesTeNLHOCTH. U3MEPEHHE,
uaGmonemle, IKCICPUMEHT, y‘lC6H0€ UCCICN0BAHNE,

- YMCHUE ONPENCNSTH N 1 3aauH JeSTENbHOCTH, BHOHpATh CPECTBA pealusaiian LCm U
TPHMEHSTH WX HA IPAKTHKE;

- HCTIONB30BATH PA3THYHBIC HCTOMHMKH JUIS OYUEHHS XHMHUCCKOH HH(BOPMALIHH.
OCBOEHME NPOrPAMMBI BHEYPOUHOI JACATENLHOCTH 00yHAIOUMMHCS NO3BOIHT TIOJTYTHTE
CNENYIOLIME PE3YILTATHI:

B chepe paseumus MuuHOCHHbIX YHUGEPCATLHBLX YUEGHbLX OCUCmBUIL 6 PAMKAX:
Koznumugnozo komnonenma 6ydym cpopmuposanoi:

= OKOJIOTHYCCKOC CO3HAHUE, MPU3HAHHE BBICOKOM LIEHHOCTH YKU3HH BO BCEX €€ [IPOSABJIEHHAAX;
TNPABUII IOBENCHUSA B qpesabmaﬁumx CUTYALUAX]

- OCHOBBI COIMANBHO-KPUTHYECKOTO MBILIJICHUS, OPUECHTALIMS B 0COOEHHOCTAX COLMATIBHBIX
OTHOLLIEHMI W B3aUMOJICHCTBUIA.

JlesmenvHocmuo20 komnonenma 6yoym cpopmuposanst:

- YMCHHE BECTH JIMAJIOT Ha OCHOBE PABHONPABHBIX OTHOWICHHH H B3AMMHOI0 YBKEHNA H
TIPUHSTHUS,

- YCTOWYMBBIN NMO3HABATENbHBIM MHTEPEC W CTAHOBJICHHC cMbico0bpasyiowmel (yHKLHA
TI03HABATEJILHOTO MOTHBA,
- TOTOBHOCTb BbIOOpPa MPOGUILHOTO 00pa30BaHHsL.

I[eHHOCMH020 U SMOYUOHANBHO20 KOMNOHEHMOS Gydem cpopmuposana:

- TIOTPeOHOCTH B CAMOBBLIPOKEHUH ¥ CAMOPEAIN3ALINH, COLMATLHOM NPH3HAHAH.
OByHAIONMIACS NONYUUT BO3MOKHOCTB Llst HOPMHPOBAHHSL:

- TOTOBHOCTH K CaMOOGp%OBaHﬂIO U CaMOBOCITMTaHHIO,

- BBIPXKEHHOH YCTOHYMBOI yueOHO-TIO3HABATEIBHOMH MOTHBALIMK M HHTEPECA K YHCHHIO.

B chepe pazeumus pezynamugHplxX yHUEEPCATLHBLX yuebnbvix delicmeuii 00yuarouuiica
Haywumcs:

- CAMOCTOSITEJIBHO AHANM3MPOBATH YCIOBHS JOCTIKEHHMS LETH HA OCHOBE YYETa BBIICICHHBIX
YUUTENIEM OPMEHTHPOB NCHCTBHS B HOBOM Y4eOHOM MaTepHae;

- LIeIETIONATaHMIO, BKIIIOUAs IOCTAHOBKY HOBBIX Lieliel, npeofpa3oBaHke NPaKTHYECKOH 3aiauu
B N03HABATEJILHYIO;

- NJAHKPOBAT IYTH JOCTHKEHHS LIETICH.

TToayuums 603MOACHOCTb HAYHUMbCA:

- TIPH MUIAHWPOBAHNH JIOCTHKEHHS Lie/iell CAMOCTOATENLHO M alICKBATHO YUHTBIBATH YCIIOBHS H
CPeJICTBA MX JOCTIKEHUS,

- CAMOCTOATEIILHO CTaBUTh HOBbLIE y‘-lCGHblC LEIHY U 3a1a4u.

B cqpepe pazeumus nO3HAGAMENLHOLY YHUBEPCANLHBIX YUCOHBLX OCHCMEUil 00y uaiomuilcs
Hayuumcea:

- IPOBO/IATH HAOTIONICHHUS M IKCTIEPUMEHT MOJL PYKOBOICTBOM YUHTEIIs,

- OCHOBAM PEAJIN3ALIAN POCKTHO-MCCIIEI0BATENIBCKOM CATENIbHOCTH,

- OCYIECTB/ISTH PACHIMPEHHbIH NOMCK MHPOPMALMA C HCTIONB3OBAHNUEM PECYPCOB OnGmoTex u
VHTEPHETA.

H()lellum GOIMOICHOCIMb HAYHUMBCA!

- CaMOCTOATENILHO NPOBOJIUTHL UCCIICIOBAHNA HA OCHOBE IIPUMEHCHHS MCTOJI0B HabJoneHus u
IKCIEPUMEHTA,

- CTABUTL TIPOGIIEMY, APIYMEHTHPOBATH €€ AKTYAJILHOCTS;
- OPraHM30BaTh UCCIEA0BAHME C LEIBIO POBEPKH THIIOTESLI;

= BLIABUIATEL MUIIOTE3BI O CBA3AX U 3dKOHOMEPHOCTSX MPOLIECCOB,
- ACaTh YMO3aKJI04E€HUs U BLIBO/ILI HA OCHOBE aprymeHTalvy,



’ 1cmeuit 0oyt
B chepe paseumus KOMMYRUKAMUGHSLX PHUGEPCUTBHBL YUEOHBLY OeCmoutt 06y uarouy

Haywumes:

- QICKBATHO HCHONB30BATH PEUEBBIC CPEACTBA JUIA PELICHHS Pa3IHYIHBIX KOMMYHHKaTH
321124, BIANCTH YCTHOIH H NHCBMEHHOI PEYbIO, . '

* QICKBATHO 1CTIOb30BATH PeUh A ILIAHHPOBAHIS H PErYIIALHH CBOCH ACATCILHOCTH;
= OPranH30BBIBATH H IIAHHPOBATH YUEOHOE COTPYAHHYECTBO C YUHTEIIEM H CBCPCTHHKAMH;
= CTPOHTL MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3BIBAHHE, i

* WHTCIPHPOBATLCS B IPYIITY CBEPCTHHKOB H CTPOHTH MPOJYKTHBHOE B3AMMOJICHCTBHE CO
CBEPCTHHKAMH M B3POCIBIMH.

¢ MIYHUMYL BOIMONCHOCY Hayaumscs.:

= OKA3bIBATH NOIEPIKKY H COACHCTBHE TEM, OT KOr0 3aBHCHT JOCTHXEHHE LEH B COBMECTI
ACATCNILHOCTH;

- Opath na cebs HHHIHATHBY B OPraHN3alik COBMECTHOTO JIEHCTBHSL.

I @opmet 1 BHABI yueGHoii aesTeIbHOCTH

B npouecce sansthit Beayimmn metonamu i TPHEMaMH OpraHU3aLHH IEATEBHOCTH yUalHXcs
SIBJISIOTCS

— MCTOA CIIyXOBOrO BOCTIPHATHS M CIIOBECHOH Nepeayn HH(opMaLmm;

MPHEMBI: pacckas, Jiekums, anckycens, Gecena, BbICTYILIEHHE;

~ MCTOX CTHMYJIHPOBAHHS H MOTHBALMH;

MPHEMBI: CO3/aHHE CHTYaLMH yCriexa, M0OMIPEHHE, BHIMOTHEHHE TBOPYECKHX 3a1aHHI1, CO3AaHHE

Mpod.IeMHOI CHTyarH, TPOrHo3HpoBanue Oyayeii aeaTeNbHOCTH, KOppeKTHOE pEbSBIEHHE
TPebOBaKHii, 3aMHTEPECOBAHHOCTS pesyJibTatamu paboTbI;

— METOA nepenayu uuqlopmaunu C IIOMOLIBIO NPaKTHYECKOH JEATEIIBHOCTH,

MPHEMBI: COCTAB/ICHHE MJ1aHa, Te3HCOB BICTYILIEHHI, PENaKTHPOBaHKE, OLIEHHBAHHE
BBICTYTICHHH, COCTaBIEHHE CXeM M TabJmm:

~ METOJ] KOHTPOJISI,

TIPHCMBI: QHAJI3 BBICTYTIICHH, HabMmoeHns, CaMOOLIEHKa, OLEHKA IPYIIIIbI, TECTBI,
BBICTYIUICHHSA HA 3aHATHAX, 3aLUMTa NPOEKTA.

®opmbi opranuzanuu o6yuenus:
— IPyINOBBIE;

— MHJIMBHIYaJIbHbIE,

— (poHTANIBHBIE.

IV ®opmb1 koHTpONIS pe3ybTaToB ocBoeHHs NPOrpamMmel
DOopMbI KOHTPOJIS:
®  TeKYUIHii KOHTPOJIb (OLEHKA AKTHBHOCTH NPH 00CYKACHHM NpOGJIEMHBIX BONPOCOB,
PE3YJILTATOB BBINOJIHEHHS IOMAILHHX 3a/1aHHi1),
® TEMaTHYECKHIi KOHTPOJIb (OLCHKA PE3y/IbTaATOB TEMATHUYECKOIO TECTHPOBAHHS);
®  MTOrOBbI KOHTPOJIb (OLEHKA PE3YJIbTATOB BBINOJIHEHHUS pasnH4HbIX Bapuantos KMMos)

V Conepzxannsi Kypea BHEYPOUHOIi 1S TEALHOCTH

BEHIECTBA (5 1aca)

Hemnoro u3 ucropuu xumun. Xumust Buepa, cerojiis, 3apTpa.
Bewectso, pusnueckue cpoiictsa Belects.

Oranane yuCThIX BeuecTs 0T emeceii. Criocobbl pasaesenns cmeceii.
Hpaxrnueckas paGora Ne 1 «Cnoco6bl pazaenenns cmeceiiy.



r

XHMUYECKHE PEAKIIVH (6 uaca)

[TPU3HAKK  XWUMMHY a >

ngmﬂaxam Koe CCKkuX peaxumit. Knaccudukaums xumuueckux peakiuii 1o pasiniHbIM

e g 5 KTPOIIMTHYCCKAS JIMCCOLMALMA. DNEKTPOIMTLL M HEIJIEKTPOJHTBL. Peakiun
oOMeHa.  OKHCIUTENLHO-BOCCTAHOBHTELHbIE

BOCCTAHOBHTEIN.

JlaGoparopuas paGora Ne

1 «Peakuus 3aMewenus MeaM JKeje3oM B pacTBope MEJIHOTO
Kyrnopoca, BONOPOJIA IIMHKOM B PACTBOPE CONSHON KHCIIOThIY.
JlaGoparopnas paGora Ne

: 3 2 «Peakims obmena Mexay kapOoHaTOM KaibUusd H COJISIHOM
KUCNOTOM, Xnopuaom Oapus

- W CEPHON KHCIOTOY, «PeaKimsi pasnoKeHus rapoKCHid MEJH
».

peakiuy.  Okuciauten M

METAJLIBI (18 yacos)

XapaKTeprcTHKa METAJLIOB TJIaBHBIX MOATPYII U AX COEMHEHHH

OO0mas XapakTepucTHKa METAJLIOB IIABHBIX MOATPYII [-11I rpynn B CBs3M C HX MOJIOKEHUEM B
NICPHOAMYECCKOMN CHCTEME XHMHYECKHX JIEMEHTOB JLU. Menneneena u 0coGEHHOCTH CTPOCHHS
WX aTOMOB.

Xapam'epﬂme XWMHYECKHE CBOMCTBA NMPOCTbIX BEHICCTB H COClIHHCHPlﬁ METaJJIOB - 1IEJ0YHBIX,
NICIOUYHO3EMEIIbHbIX.

Xapam-epncmlca TNEPEXOAHBIX 3JIEMEHTOB — MENH,

JKesie3a, ATIOMHHHS T10 HX TIONIOKCHHUIO B
TIePHOIMUECKOH CHCTEME XHMUUECKHX J/ICMEHTOB JLU. Menneneesa H 0C0DCHHOCTAM CTPOCHHUA
WX aTOMOB.

MeTatbl B TIPHPORE: PyAbl HEPHBIX, LBCTHBIX, JParoLEHHbIX METAIIOB. XapakTepHbIC
MeTajuindeckne, (u3Mueckue W XUMH

qeckue CBOJICTBA, BHYTPEHHEE CTPOCHME METAJUIOB.
TloHSTHE AKTUBHBIX W MACCHBHBIX METAILT

oB. TTons3a ¥ BPEZl METAIUIOB JUIA HEJIOBEKA.
DneKTPOXUMHUECKHH PN HanpsHKEHUA METaLIoB. Koppo3usi METaJLIOB. MexaHusM KOppO3HH
Metaios. Knaccudukaums —KOPpO3HM  MCTAJLIOB. CnocoObl  3aliiThl  OT  KOPPO3WH.
AHTHKOPPO3UIHBIC MOKPBITHA. Cnnasbl.

Peaxuuu OBP ¢ yuacTHeM METLIOB H HX coenuHenuii. Lenouxky npeBpauieHui (o obpasiy
oro).

TIpakTryeckas padora Ne 2 «KauecTBEHHbIE PEAKIMK Ha HOHbI METAJLIOB»

HEMETAJLIBI (13 1acos)

HemMeTabi B npipoze. Mcrons30BaHke NPUPOJHBIX PECYPCOB.
CTpoeHHE aTOMOB HEMETAJIOB. CrtpoeHust Mo

exyn HemetauioB. (PH3MYECKHE CBOCTBA
Hemera/1oB. COCTAB M CBOCTBA MPOCTHIX BELIECTB — HEMETAILIOB.

Psizt 2EKTPOOTPHIIATEBHOCTH HEMETAILIOB. XUMHYECKUE CBOMCTBA HEMETAJLIOB.
IIpakTuyeckas LIKana 3MEKTPOOTPHLIATENILHOCTH  ATOMOB. Hemerannbt
BOCCTaHOBHUTEM. B3anmone

{iCTBHE C MPOCTBIMU H CIOMKHBIMH BEILIECTBAM.
O6mmas XapakTepuCTHKa HEMETal

o rmaueix moarpynm IV-VII rpymm B CBfi3H € WX
[ONIOYKEHHEM B TEPHOJMYECKOH CHCTEME XHMHHYECKHX OJIEMCHTOB JIUA. Meuneneesa |
0COBEHHOCTAMH CTPOCHHS HX aTOMOB.

XapakTepHble XWMHUECKHE CBOWCTBA T

POCTHIX BEIECTB H COCAHHCHWI HEMETALIOB -
[AJ0TEHOB, KHCJIOPO/a, Cepbl, a30Ta, (hocdopa, Yriiepona, KpeMHHA.

Peluenne 3a1aHuii Ha COCTABJICHHE YPABHEHHH XHMHUECKHX PCAKIHii.

— OKHUCIMTECIH H

IIpakTryeckas pabora Ne 3 «DKCTIepUMEHTAIBHBIE 3Q/1a4H TI0 PACTIO3HABAHUIO M NONYUCHHIO
BELIECTBY

XUMMUSA ¥ 3/IOPOBLE ( 184aca)
COCTaB 1 CPE/ICTBA COBPEMEHHBIX W CTAPUHHBIX CPEICTB IMIHEHDI, POJIb XHMHUCCKHX 3HAHWI B
IPAMOTHOM BHIGOPE ITUX CPEICTB; NONIE3HBIC COBETBI 110 YXOAY 32 NOJIOCTRIO PTa.

OCHOBHbIE COCTABAIONINE 310pOBOro 00pasza JKU3HU. Tlpasiia noaiepkanus 310posoro obpasa
SkU3HU. Ponb XMMHMYECKMX 3HAHWIA npu aHaiause B3aUMOJICHCTBHA OpraHu3Ma ¢ BHELIHEH
Cpesioi.



TOYKA ”POCT

XHMHA 1 OKOJIOT'HA (8 wacos)

OcHOBHBIC BHIBI 3arps3HeHnii armocepsl n ux nerounnkn. Bona. Boxa B

macrabax nnanersl. OuHCTKa THTHEBOI BOBI. 4
[MaprnkoBbiii adext, riobansHoe noTenieHHe KIHMATA H HX BO3MOXKHBIE M0CTEACTBHSA. O30HOBBI
CIIOi ¥ €10 3HaYEHHE JUIA KU3HH Ha 3eme. 3ammTa aTMOC(epbl OT 3arpA3HEHH.

Hedts u nedrenponykrst. Hedrs kax Tonmso. 3arps3HeHns MUPOBbIX BOA0EMOB. JInuHas
OTBETCTBCHHOCTb KXIO0I0 YesioBeKa 3a 6e30nacHyro OKpykaloLLyto Cpeay.



Tema'nmeclcoe Iianuposanne

TOUKA \!pocm

Henoabzosanne 060pyaoBanus
LEHTPa ecTeCTBEHHOHAY YHOI H

Kon-
Tema annrus i TEXHOJOrHYecKoil uanpameuuocreﬁ
«Touka pocran
4acoB
L Bemecrna

Hemuoro w3 wctopun  xumum.  Xumns Buepa,
CErOJINs, 3aBTpA.

JlemoHCcTpaLrHoHHOCoO0pyI0BaHHE

Beuectso, husnueckue coiicTsa BEMECTB.

OTnuume YMCTBIX BemecTs 0T cMeceii. Crocobml
PA3NENCHUA CMECEii.

lpakTuueckas paGora Ne 1 «CrocoGbr Ludposas nabopatopus MOXUMHUH
Pa3eeHus cMeceiiy. (6asoBbtii ypoBeHs),KOMILIEKT IOCYJIbl
06opy10BaHHs U YHEHHIECKHX
onbIToB ((H3MKa, XUMHUA,
GHOJIOrHs ), KOMIUICKT XHMHUYECKHX
PEaKTHBOB
\ 1L XuMHYECKHE PeakIHH

TIpusHaky xumudecknux peakumii. Knaccndukaums
XMMMYECKUX PEaKLHii M0 Pa3IM4HbIM MPH3HAKAM.
DNEKTPOIMTHYECKAS IMCCOLMALIHS.

DNEKTPOJIATHI ¥ HEAIEKTPOIUTHL. Peakiuu HOHHOTO
oOomena. OKUCTUTEIBHO-BOCCTAHOBUTEIbHBIE
peaxuyi. OKHCIUTENN M BOCCTAHOBUTEIIH.

JleMOHCTPaLMOHHOE000PY I0BAHHE

[®))

JlaGoparopuas padora Ne 1 «Peakuusi 3aMEUICHHS
MEIM JKENE30M B PacTBOpPE MEIHOro Kyrnopoca,
BOJIOPO/IA LIMHKOM B PACTBOPE COJISIHOM KHCJIOTBD).

Lludposas naboparopus NMOXHMHH
(6a30BbIii yPOBEHB),KOMILJICKT MOCY/IbI U
obopyoBaHus LISl yIEHHYECKHUX
onbITOB ((U3MKA, XUMHS,
OHOJIOTHS ), KOMIUIEKT XMMHUYECKHX
PEaKTHBOB

7. | JIaGopatopuasi paGora Ne 2 «Peaxums obmena
MeXKy KapOOHATOM KajblWsi U COJISIHOH KHCJIOTOHH,
XJIOpUIOM Gapus ¥ CEpHOI KHCIOTOMY, «Peaxums
pasnoxenust ruapokcuna memu (11)».

Lludposas naboparopus MOXUMHUK
(6a30BbIi YPOBEHB),KOMIUIEKT ITOCYIbI U
000pyoBaHUS JUIS Y9EHHUYECKHX
onbITOB ((hr3nKa, XUMHS,
OHOIOrHs ), KOMIUIEKT XUMHUYECKUX
PEaKTHBOB




———

TOYKA !’poc“

L Meramam,
8. | XapakreprcTika METanIoB MaBHbIX MOArPYI U HX
COCTMMHCHMIH,

9. | Obwmas XAPAKTCPUCTHKA METAILIOB IIABHBIX
noarpynn -1 rpynn B cBs31 ¢ Mx noNOXEHHEM B
NCPHOAMYECKON CHCTEME XHMUYECKHX HIEMEHTOR

M. Meuneneesa u ocoGennocty CTPOCHHS HX
_ATOMOB.

10. XapakTepHbie Xumuyeckue CBOHCTBA MPOCTBIX JlemonctpatporHoeobopyosarme

BCLICCTB M COCMHEHHIT METaIoB - HICTIOYHBIX,
METOYHO3EMENLHBIX

Xapakrepucrika NEPCXOMHBIX HNEMEHTOB — Me/I,
PREIIC3a, AMOMHHUS 10 HX NONOKEHHIO B
TICPHOMYECKOH CHCTEME XHMHYeCKHX JNIEMEHTOB
JLW. Menneneesa u 0Co0eHHOCTSIM CTPOEHHS UX

11,

aTOMOB.
12. | Meramm B TIPHPOZC: PyNbI YEPHBIX, UBETHBIX,
AParoueHHbIX METAJLIOB. Xapaxrepusie

METaNIHIeCKHe, QU3nUecKue 1 XuMHYeckue
CBOHCTBA, BHYTPEHHEE CTPOCHHE METaJLIOB.
13. | Tonste akTuBHbIX 1 NACCHBHBIX MeTaios. [Tosb3a
|| M BPEN METAJLIOB JUIS YesIoBeKa.
14. | Onexrpoxumueckuii PSL HANPSDKEHUH METaLIoB. Komrurext konnexuwmii mscrmcka
Kopposus metannos. Mexauusm KOppO31H
MeTaios. Knaccuukanms kopposun meramios.
Cnocobwi 3aumTs o1 KOPPO3HH. AHTHKOPPO3HiiHbIE
NOKPBITHS. Crutassl.

15. | Peakunn OBP ¢ YY4aCTHEM METaJlIOB U  HX Hemonctpatmontoeo6opynosanme
cocannenmit. Lienouxu npespawennii (no obpasuy
oro).

16. | MpakTHYeckas pabora Ne 2 «Kauectsennbie Ludposas naGopatopus noxumuu (6a3ossiii
PCAKIIHK HA HOHBI METAJIIIOB) YPOBEHD),KOMILIEKT MOCYIbI H

000pynOBaHHS /151 YUEHHYECKHX OMBITOB
(¢pusuka, xumus,
OHOJIOTHSI), KOMIUTEKT XHMHYECKIX

PEAKTHBOB

IV.  Hemeramibi
17. | Hemeranis! B npupone. Mcnonb3osanne MIPHPOIHBIX

pecypcos.
18. | Ctpoenne aToMOB HEMETAILIIOB.
19. | Ctpoenns MoJEKy1 HEMETAIIIOB.
20. | du3HYecKHe CBOICTBA HEMETAJLIOB.
21. | CoctaB M  cCBOHCTBA NPOCTHIX  BELECTB —

HEMETAJLIOB.

KTPOOTPHLIATEIbHOCTH HEMETALIOB.

gg ;)(,:{lllw::::zcxue cso;cma HEMETAJLIOB. Ludpposas naboparopust noxummu (Gazosbrii

YPOBEHB), KOMIUIEKT MOCYIbI 1
000PYIOBAHHSI JUISl YYCHHUECKHX OIIBITOB
(pu3uka, xumus,
Ouosiorus), kommekr




TOUKA \\’pocm

XUMHYECKHX pCﬂKTMBOﬂ L s

lpmmmecxaa 1iKana MCKTPOOTPHLIATENILHOCTH
ITOMOB,

{emeranin — okueuTeny u BOCCTAHOBHTEIIN,

B3aMMOACHCTBIC © IPOCTBIMH H CIIOXKHBIMHI
BELICCTBAM,

Obwas  XapakTepueTHKA  HEMETANIOB  [/IABHBIX
noarpynn IV=VII rpynn s caasn ¢ ux nonoxenuem
B TICPHOMUCCKON CHCTEME XHMHUECKHX HJIEMECHTOB

AW, Menneneesa n ocobennoctamu crpoenns ux
ATOMOB.

XapaKkTepHbIe  XMMHUECKHE  CBOMCTBA  MPOCTHIX
BCLCCTB W COCJMHEHHH HEMETANIOB - TajJOreHOB,
KUCNopona, cepsl, asora, docdopa, yraepona,

KPEMHUSL.

Pewenne 3amannii Ha COCTABJICHWE YPABHEHWH

XUMHYECKUX PEaKIHii.

TpakTuyeckas padora Ne 3 «OKCNEPUMEHTANILHBIC [{upposas naboparopus NOXHMHH (6azoBsii
3a129H 0 PACTIO3HABAHUIO W MOJTYYEHHIO BELIECTBY YPOBEHb),KOMILIEKT MOCY/IBI H

0GopynoBanus Ul YIEHHUECKHX ONbITOB
(¢pusuxa, Xumus,
OHONOrHs ), KOMIUIEKT XHMHYECKHX
PEaKkTHBOB

| V. Xumusi u 310poBbe

CocTaB M CpPEACTBA COBPEMEHHBIX M CTapPHHHbIX
CPENCTB TUTHEHBI, POJb XHMHYCCKHX 3HaHWH B
IPaMOTHOM BBIOOPE ITHX CPEICTB; MOJE3HBIC COBCTHI
0 YXOJy 32 MOJIOCTBIO PTa.
31. | OcHOBHbIE COCTABIAIOLIME 310POBOro 00pasa
sku3nu. [pasunia nouiepkanus 310poBOro obpasza
sxi3HK. POJb XMMHMYECKUX 3HAHWH NPH aHANIM3E
B3aMMOJICHCTBHS OPraHM3Ma C BHEUIHEH CPE/LOi.
| VI Xumust 1 okosorus

0.

32 | OcHOBHbIC BHAbI 3arpasHeHuii arMocdepsr M HX
HCTOUHHKH.

"33 | Bona. Bojma B MacwrTabax muiaHetsl. Ouncrka

\ NMTHEBOM BOJIbL.

34. | Tlapumkossiii  d(dext, r00aNbHOE  MOTEIIICHHE

KIMMATa ¥ MX BO3MOsKHBIE nocieacTsHsi. O30HOBBIH
CI10ii ¥ ero 3HaueHue JUls JKu3HH Ha 3emie. 3aumTa
armocdepbl OT 3arpsA3HEHHUs.

35. | Hedyrb 1 HeTenpopyKThl. Hedyrb kaxk TONIMBO.
3arps3HeHnsi MUPOBBIX BOJIOEMOB.

JIMuHAS OTBETCTBEHHOCTh KAJJIOr0 YeI0BeKa 32
6e30MacHyI0 OKPYKAIOLLYIO Cpeny.

KOMIUIEKT KOJUICKLMH H3CIHCKA




