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HoscHuTe muas 3anucKka

lporpasma «XHMHS BOKPYT HACH JETATH3HPYeT COACPKAHME KypCca BHEYPOUHOH AEATEILHOCTH, JaeT MOAPOOHOE pacnpene/ieHHe Yacos |
NOCACAOBATEABHOCTS H3VIYCHHS TEM H Pa31eos.

lannas nporpamMma npeaHasHaueHa s yHqalMxes 9 knacca, Mo3BoJse€T paciMpUTh W YrIyOHTS Y Y4YalIHXCH MPAKTUYCCKOE NPUMEHEHUE
AOJVHCHHBIX TCOPETHYCCKHX 3HAHMH TT0 XMMHH.

ABTOpCKas NnporpaMma paccuydTaHa Ha 102 Y4eOHbIX 4aca (3 yaca B HEIEN0), OPUEHTHPOBAHA HA yrayOJeHHe M paclMpeHue 3HaHMi, Ha
Pa3BHTHE TH0003HATETLHOCTH M HHTEPECA K XHMHH, Ha COBCPLICHCTBOBAHHE YMEHHH yyammuxcs o0palaTecs ¢ BELIECTBAMM.

JlaHHbIi KYPC BHEYPOYHOM AeSTEIbEOCTH TPEAYCMAaTPHBACT SKOJIOrMYECKYIO HAIPABICHHOCTh XMMHYECKOI0 00Opa30BaHus, IpEAYCMATPUBAET
UIHARKOMICHHE YYaLIMXCS C XMMHYECKHMHM acrneKTaMu COBPEMEHHOW 3KOJIOTHH M JKOJIOTHYECKHX MpobsieM (r1odassHOe MOTeIUieHHe KJMMara,
VIUHOBBIC AbIPbl, KMCIOTHBIC N0XKAH, 3ar PA3HEHHE OKPYIXKAIOLIEH CPCIbl, HCTOLICHHE MPHPOJIHBIX PECYPCOB).

LICHHOCTS mporpaMMsl 3aKIH0YaeTC B TOM, 9TO VHaluMecss ¢ NMOMOIUBK KeHUC — TexXHOJOrwii [10JIy4aT BO3MOMKHOCTE TMOCMOTPETH Ha
PASIMYHBIC TPOOIEMBI C MO3MIIMH YYEHBIX, OLIYTHTD BECh CIIEKTP TPEOOBAHHI K HAYYHOMY HCCJIE/10BAHMIO.

AKTYaNbHOCTh NMPOrpaMMBI B TOM, YTO OHAa CO34eT YCJIOBUS I COLMATIBHOrO, KYJIbTYPHOrO M NPO(ECCHOHANBHOTO CaMOONPEACTCHAS,
TBOPYECKOH CamMopeantM3aliiK TMYHOCTH PebéHKa, GOpMHPOBaHHS XMMHYECKOH MPAMOTHOCTH. 3HAHMS H YMEHUS, HEOOXOAUMBIE A/ OpraHu3aLMH
HCC/ICA0BATENLCKOH ACATEILHOCTH, B OyAyleM CTaHYT OCHOBOI JUIs OPpraHv3aiuy HaY4YHO-UCCIIEI0BATE/ILCKOM IeSTeIbHOCTH R BV3ax, KOJLICIKAX,
TEXHHKYMaxX ¥ T.10.

Bce MEHOBALMOHHBIE NEAArOrHYECKHE TEXHOIOIHH M3HAYAJIBHO CTPOATCA HA KOMIIETEHTHOCTHOM [IOAXONE W HAUEIeHBI B pe3yabTare
oDyuenms Ha Gyayuryio MPOMPECCHOHATBHYIO AEATENbHOCTh. JlaHHOe YIBCPAKACHHC M ONPENEACT aKTyalbHOCTh NpUMeHeHus «Keiic — Metoaar B
OpaxTuke obpasosanms. Keiic — Texnonorum NPEACTaBIAIOT COOOH rpynmy o6pa3oBaTeNbHBIX TEXHOMOIMH. METONOB W NpHEMOB 00yYEeHHS,
PCHOBAHHBIX H2 PCLICHHM KOHKPETHBIX MpobJieM, 3a1a4, N03BOJISAIOT B3aHMOIEHCTBOBATE BCEeM 00y4aroIMMCs, BKIIKOYAs NPENoaaBaTeIs.

llpn paspaboTke nporpammsl akueHT aenancs Ha BOTIPOCBI, KOTOpbIE B 0a30BOM Kypce€ XUMHH OCHOBHOM ILIKOJIBI paccMaTpHBaKTCH
HEAOCTATOqHO NOJHO WM HE pacCMaTpMBAIOTCA COBCEM. 3anaud M YNPOKHEHUS MOAOOPaHbI TaK, YTO 3aHATHUS [0 MX OCMBICICHHIO W PELICHHIO
APOXOAAT MO0 NapaiieNbHO C M3y4aeMbIM Ha YPOKaX MaTepHaiIom, MO0 Kak MOBTOPEHHE YIKE MOTYYECHHBIX 3HAHMIA.

IpakTuueckas 3HaYMMOCTS MPOrpamMMBbl 3aKJIF09a€TCA B TOM, YTO C MOMOLIBI KeHCTEXHOIOIMH YAQCTCA aKTHBH3HPOBATH pa3NH4YHbIC HAKTOPLI:
TCOPCTHHCCKHE 3HAHUA 110 TOMY WM WHOMY KYPCY, NpPaKTHYECKMH OIBIT 00y4aeMbIX, MX CHOCOOHOCTH BBICKA3BIBATH CBOW MBIC/IH, HIEH,
HPCAIOACHUA, YMEHHE BBICITYLIATH ATbTEPHATUBHYIO TOYKY 3DEHHMS, U APryMEHTUPOBAHO BbICKA3aTh CBOIO.

C nomousio 71010 Metona obyuaroimme 0Jy4aT BO3MOKHOCTE NMPOABUTL H YCOBEPUICHCTBOBATh AHAIMTHYECKHE M OLCHOYHIE HABbIKH,
HaysuTLCA paboTats B KOMaH/E, IPUMEHSATD Ha NIPAKTHKE TCOPETHYECKUN MaTepUall.

Hoeu3ra 1anHOM NPOrpaMMel 3aKIII044€TCS B BO3MOKHOCTH H3YYCHUS YHALLIUMHUCS HOBBIX TEM, HE
© POMOUIEIO NPODIEMHOCUTYATUBHOTO 0BYYEHHUS C UCIIOJB30BAHHEM KEHCOB. ITO MO3BOJIIET CTPOMTH
MEKCHMANBHOIO NPUOIMACHYS NPEIMETA XHMHUH K NPAKTHYECKOH CTOPOHE JKH3HHM.

JAaHHas NporpaMMa COCTABJIEHA 110 Y4eOHBIM NOCOBHAM C NOAPOOHBIMM MHCTPYKIMSAMH M HEOOXOIMMBIM

Hpw peanmsaumm nansoii nporpamMms Oyaer 3aaeicTBoBaHO 060pPY A0BaAHME LUeHTpa « To4yka pocray

pacCMaTpUBacMbIX NPOrpaMMoil npeamera,
00y4eHHe yyammxcs 9 Knaccos V4ETOM

TEOPETHYECKHUM MATEPHAIOM.




e K¥YPCa: PaCUIHPCHHC H YTAVOACHHE 3HAHMI O NPCAMETY, CO3NAHHE BOCITHTBHIBAKOLLCH CPE/ibl, 00CCNICUHBAIOIICH AKTHBH3ALIHIO
HHTTILICKTY . }C , > - . i ¥
VATILHBIX HHTCPCCOB VHALUMXCH B CBOOOAHOC BPeMS, PASBHTHE 320POBOH, TBOPHECKH PACTVUICH JIHYHOCTH, MOATOTOBJICHHOH K

BHOCTH B HOBBIX YCIOBHAX, CNOCOOHOI HA COLMANTBHO 3HAYMMYIO NPAKTHYECKYIO IS TEILHOCTD, PEATH3ALHIO 100POBOIBYECKHX
HHMLMATHE .

3aaaum Kypea:

1. DOPMHPOBARHE NOSHTHBHON CAMOOLICHKH, CAMOYBAKCHHS.
2. DOPMHPOBAHHE KOMMYHHKATHBHON KOMIETECHTHOCTH B COTPVIHHUYCCTBE

—= VMCHHC BOCTH JHANON, KOOPIAHHHPOBATH CBOH JACHCTBHA ¢ ACHCTBHAMH NAPTHEPOB 110 COBMCCTHOH NCATEIbBHOCTH,
~— CNOCOOHOCTH A00PONKSNATEABHO H YVTKO OTHOCHTHCS K JIKOASM, COMEPeKHBaTh, — (POPMHPOBAHHE COLHAIBHO A1CKBATHLIX CNOCOOOB
NOBCIACHHS.

3 DOpPMHPOBAHHE CMOCOOHOCTH K OPraHM3AIMH ACSTEIBHOCTH H YIIPABICHHIO €10. — BOCTIHTAHHE LEJICYCTPEMICHHOCTH H HACTOHYHBOCTH,

— QOPMHPOBAHHE HABLIKOB OPraHH3alHK pab0oyero NPOCTPAHCTBA H PALIHOHATBHOTO HCIT0/1b30BAHHA pabouero BpeMeHH,
— GOPMHPOBAHHE YMSHHSN CAMOCTOSTE/IBHO H COBMECTHO MIAHHPOBATH ACATE/ILHOCTD H COTPYAHHYECTBO, — GOPMHPOBAHHE YMECHHS

CAMOCTOSTENLHO H COBMECTHO IMPHHHMATH PLICHHS.

4 DOpPMHPOBAHHE YMCHHS PeLIATH TBOPYSCKHE 3a1a4H.
s. dopwmHpoBaHHe YMEHHS padoTaTts ¢ HHQOpPMALHCH (cOOp, CHCTeMATH3ALMS, XPAHCHHE, HCTIOIb30BAHHE ).

[LaasupyeMble pe3yIbTATbl OCBOCHHS COAEPRAHHS Kypca




* & nosNasamesNon oghepe:

OIHCHBATS ACMOHCTPALMORHBIC W CAMOCTOSTEIILHO MPOBEICHHBIC XHMHYECKHE YKCTIE

PHMCHTBI, KIACCHPHLIMPOBATEL HIYyYCHHBIC OOBEKTHI 1 ABJICHHS
AABATH ONPCIACACHNUR MIVICHHBIX NORSTHIL:

SCLICCTBA, NMPHMCHSEMBIC B MOBCEIHEBHON JKH3HH, CTPYKTYPHDOBATS H3YYCHHBIH MATCPHAT W XHMHYECKYIO
N HCTOYHHKOB, N€1aTh BHIBO/BI H YMO3AK/TIOUEHHA M3 HabmoneH il 6e30nacHo oOpalaThCcs BeIECTBAMH

MOC/ICACTBHA 11 OKPYKAIOLIEH Cpelibl OBITOBOM M NPOM3BOACTBEHHOMH ACATENBHOCTH
SCAOBEKA. - 6 CPepe HE3ONACKHOCINU ICUZHEDEIMETBHOCTIU-

UKSSHIBATE NCPBYIO NOMOIIIL ITPH OTPABJICHHNAX. 0XKOIax H APYI'MX TPaBMax, CBA3AHHBIX C BELICCTBAMH K J1abOpaTOpHBIM 060DV A0BAHHEM

MeTanpeameTHBIMH Pe3yaAbTATAMHE SBISIOTCS.

B cghepe pazeumus ruunocmusix YHUBEPCANBHBLX YUEOHBLX Oelicmeuil 6 paMKax:
Koenumuenozo xomnonenma 6yoym chopmuposans;

Hennocmuno20 u smoyuonanrsnozo xomnonenmos Oyvoem chopmuposana;

¢ NOTPEOHOCTL B CAMOBBIPEXKEHHH H CAMOPEATH3ALIMH, COLMATBHOM MPH3HAHWH.
Obyuaioumiics noIyYyuT BO3MOXHOCTS /LIS hopmupoBanus:




* TOTOBHOCTH K CaMO00Pa30BaHHIO H CAMOBOCITHTAHHIO.
* BbIPAXCHHOH YCTOMYMBOH v4eOHO-IO3HABATE ILHOIN MOTHBALIMK U MHTEPECA K YYCHHIO.

B cgpepe pazsumus pecynamuensix YHUBEPCANbHBLX yueOnbIX deucmeunt obyuaromuiica Hayuumes:

* CAMOCTOATSIbHO aHAMM3KPOBATL YCIIOBHSA TOCTHKECHHS 1€ Ha OCHOBE yH4€Ta BBUICICHHbIX YYUTE/IEM OPHEHTHPOB ICHCTBHA B HOBOM Y4eOHOM
Marepuase;

* UCACNOJaranMio, BKIIOYas NoOCTAaHOBKY HOBBIX 11EIei. npeodpa3oBaHKe NPaKkTHYECKOIT 3a1a4H B MO3HABATE/IBHVIO,
* [JAHMPOBATL NYTH JOCTHKEHHA LEIeH.
Hoayuums 603MONCHOCMb HAY4UMbCA:

* UPH IUTAHWPOBAHMH NOCTHIKCHUSA LIC/IEN CAMOCTOSATE/IBEO W A1eKBATHO VYHTBIBaTh YC/IOBHUA H CPEACTBA HX JOCTUKEHUSA:
* CaMmMOCTOATS/IBHO CTABMTh HOBbIC YYEOHbIE 1I€/IH U 3a1a4y.

B cghepe pazeumun nosnasamenvupix YHUBEPCANBHBIX yHeOHbLX Deucmeuu odyuarouuiica Hayuumes:

* TMPOBOAMTE HAaDIFONCHNSA W SKCTIEPUMEHT 101 PYKOBOACTBOM YHUTEJIA,

* OCHOBaM peaiM3auiM MPOSKTHO-HCCIEI0BATENLCKOM AeATEIbHOCTH!

* OCYHICCTBIATH PACLIMPEHHBIH MOMCK HHOOPMALIMHK C MCTTIOTb30BAHUEM pecypcoB OMOIHOTEK W UHTEPHETA.

loxyuum 6o3moxcnocme nayuumoca:

* CAMOCTOATSIBHO MPOBOAHTE UCC/ICI0BAHHMS HA OCHOBE NPUMEHEHHS METOA0B HABIONEHHS | IKCIIEPUMEHTA,

* CTaBUTb NMPOOJIEMY, APryMEHTHPOBATS €€ aKTYaTbHOCTS:

* OPraHu30BaTh MCCICA0BAHHME C LIC/IbIO NPOBEPKU THNOTE3bI; - BLIABUIaTh MMIOTE3bI O CBA3SX H 3aKOHOMEPHOCTAX NPOLIECCOB;
¢ J€AaTk YMO3AK/IIOYEHHUS ¥ BBIBO/Ibl HA OCHOBE apryMEHTALMH.

* @ICKBATHO MCTIOJIB30BATh PEUCBbIC CPEICTBA LIS PELICHHA Pa3/IMYHBIX KOMMYHHKATHBHBIX 331a4° BIAJETh YCTHOH H MHCBMEHHOH PeYbio;

* A@JCKBaTHO MCIIONb30BaTh PeUb JUIA IJIAHUPOBAHHMSA U PErVIIALIMK CBOEH JNEATENIBHOCTH

¢ OpraHu3OBbIBaTh M IUIAHUPOBATh y4eOHOE COTPYAHHYECTBO C YUUTENEM H CBEPCTHHKAMH

¢ CTPOHTH MOHOJIOTHYECKOE KOHTEKCTHOE BLICKA3bIBAHUE !

* HHICIpHpOBATLCA B IPYMITY CBEPCTHHKOB U CTPOUTH NMPOAVKTHBHOE B3aWMOJICIHCTBHE CO CBEPCTHHKAMH M B3POCHBIMH. [loayuumes 8o3moxHOCMS
HAYHUMBCH !

* OKa3biBaTh NOMICPAKKY H COJACHCTBUE TEM, OT KOI'O 3aBMCHT JIOCTHIKEHHE LIEJIH B COBMECTHOMN NEATENLHOCTH

 Opatb Ha ceOs HHMLMATUBY B OPraHH3allMi COBMECTHOT'O JICHCTBHS.



Dopmel u BHILI Y9eOHo#H 1esTe LHocTH

B npouecce 3ausTwii BCAYIIAMHM MCTOIAMM M IIPUEMAMM OPraHM3alInmN
~ MCTOA CAYXOBOTro BOCIIPHATHA M CIOBCCHOI
~ METOJX CTUMY IIMPOBAHUSA U MOTHBALIMK®

HPHEMBL CO3NAHME CUTYAUMM yeneXa, MOOLIPEHHE, BbINOIHEHMUE TBOPYCCKUX 3a/1aHUHA,
ACHTEALHOCTH, KOPPEKTHOE TIpEIbABACHNE TPeGOBaAHUH, 3aumTe PECOBAHHOCTE

- MCTOJ nepeaavr HHPOPMALIMK C TOMOLLLIO NMPAKTUYCCKON JCATCILHOCTH
PEAAKTHPOBAHMC, OLICHUBAHUC BBICTYIICHUI, COCTABICHME CXe
© MCTOA KOHTPOAA,

TPHEMBL. aHAM3 BLICTYICHUIH, Habmoenmns,

JACHATC/ILHOCTH YUALIMXCH ABIAKTCH
fepeaaim MHpopMalum, npuemsl: Pacckas, IcKum, anckyceus, becena, suicTyrnaeHue:

Coslanme npobaeMHol curyanmm, npor HO3Mposaune Oyayuech
pesyabratamu pabore

HPUEMBL. COCTABJICHUC IJIAHA, TEIUCOB BLICTYIIICHUNA,
M U Tabimir

CAMOOLICHKA, OLICHKA FPYIINBL, TECThI, BLICTYIJICHUA HA JAHATHUAX, JallMTa NnpocKra

Dopmut opranmsaunn o0yuenns:

~ TPYNINOBLIC, ~ MHAMBHAYAILHBIC,
= (PpOHTANBHEIEC,

PopMBI KOHTPOJIS PEIYJILTATOB OCBOCHHS nporpammsr Dopmel KOHTPOJIA:
*  TEKYWHHA KOHTPOIL (OLCHKA AKTUBHOCTH npu 0bcysicaenun npobe

MHBIX BOTIPOCOB, PE3yJIbTATOB BBIMOJHEHNA JOMAIIHUX 3a1aHMi ).
L]

TEMATHYICCKUH KOHTPOIb (OLIEHKA PE3YJIbTATOB TEMATHYCCKOIO TECTH POBaHUA ).
MTOTOBBIH KOHTPO.IL (OLICHKA PE3YIbTATOB BBINOJHEHUS pasiniHbIX Bapuantos KMMos)

Coaepxanus Kypea BHEypPOUHOI 1esTeLHOCTH

BEUHIECTBA (7 wacos)
Hemnoro w3 ueropumn xumun, Xumus suepa, CEroJiHs, 3aBTpa.

BewecTso, Guinyeckue CBONCTBA BELLICCTB.

Omamame yuctsix Bemects ot cmeceit. Crioco6 pasacacuus cmecen. Hpakruueckas paGora Ne 1 «Crioco6ul pasiesieHHs cMecei.

XHMHYECKHE PEAKIIHH (15 yacos)
lpusnakn xumudecknx peakumii. KnacCHOMKaMs XuMHYeCKHX peakumin o

KHCAOTHI».




laboparopuas pabora Ne 2 «Peakuns obmena Mexngty KapboHATOM KalbimMs H COMSHON KMCIOTOM, XJI0pHaOM Oapus 1 cepHol kuciotofy, «Peakums
PAINOKCHHS TWIPOKCHIA MEIN
(1w,

METACLTBI (25 yacos)

XAPAKTEPUCTHKA METALIOB IJIABHBIX MOATPYIIN M UX COCAMHEHHI

Obmas Xapak1epucTHKa METAUIOB IJIaBHBIX noarpynn I-III rpynn B cBA3M ¢ UX NOJIOKEHHEM B NMEPUOJAMYECKON CUCTEME XUMHYECKHUX MIEMEHTOR
AN Menneneesa u 0COOEHHOCTH CTPOCHHS UX ATOMOB.

XapaKTepHbIC XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB U COSIMHEHMI METAILIOB - IIEJIOYHBIX, [IEI0YHO3EMETbHBIX.

XApaKTEePUCTHKA NEPEXOAHBIX JICMEHTOB — ME/IH, KEIe3a, ATIOMHUHHA 10 X MOJIOKEHHIO B [IEPHOJAHYECKON CHCTEME XMMHYECKHX MiemenTos JL U
Menneneesa 1 0COOEHHOCTAM CTPOEHHUS MX ATOMOB.

MeTauisl B NpUpoae: pyabl YEPHBIX, LBETHLIX, APAroLCHHBIX METAJIOB. XapakTepHble METAUIMYECKHE, (DHU3UYECKHE H XHMHYECKHE CBOMCTBA.
BHYTPEHHEE CTPOCHHE METAJLIOB.

[loHATHE AKTMBHBIX M NACCHBHBLIX METAI0B. [Tonb3a M Bpe;1 METAIIOB /IS YeI0BEKa.

INCKTPOXUMHYCCKHIE Pl HanpsokeHuit Metaanos. Kopposus MetamioB. MexaHH3M KOppO3uH MeTauioB. Kiaccudukaums KOPPO3HHM METALIOB.
Cnocobbl 3aUMTl OT KOPPO3HH. AHTHKOPPO3HiiHbIC MOKPbITHS. CIUIaBh.

Peakivin OBP ¢ ysactuem MetanioB u ux coesnnennii. Llenoukn npespatnennii (o o6pasuy OI'D).

Hpaxruaeckas pabora Ne 2 «KayecTBEHHBIC PEAKLIMK HA MOHBI METAJIJIOBY

HEMETACLTBI (20 yacos)

Hemeraws B npupone. Mcnosb3oBauue npupoHsix pecypcos.

Crpoenne atomos HemetannoB. CTpoeHus MoJiekys HemeTauioB. PuU3nyeckue CBONWCTBA HemeTauioB. CocTas M CBONCTBA MPOCTHIX BEIIECTE —
HEMETAJIJIOB.

P51 31€KTPOOTPHIIATENILHOCTH HEMETAIUIOB. XMMHYECKHE CBOHCTBA HEMETAILIOB.

[IpakTuyeckas wkasa 1EKTPOOTPHUATEILHOCTH aTOMOB. HeMeTaibl — OKHCIMTEIM M BOCCTAHOBHTENM. B3auMoneiicTere ¢ [MPOCTBIMH H CIIOKHbIMH
BEILIECTBAM.

Obmas xapakrepucTuka HemetauioB raaBHbix noarpymn IV-VII rpynn B CBA3M ¢ MX NOJOKEHHEM B MEPHOAMYECKOH CHCTEME XMMMHYSCKHX
anementos JI M Menaeneesa v 0COOEHHOCTAMHM CTPOEHHA UX AaTOMOB.

XapakTepHble XMMHYECKHE CBOHCTBA NPOCTHIX BEUICCTB M COC/AMHEHHH HEMETAUIOB - MAJOr€HOB, KMCIOPOAA, Cepbl, a30Ta. pocdopa, yraepoaa,
KpemHMA. PelucHue 3a1aHii Ha COCTaBJIEHHE YPABHEHHH XHMHYECKUX PeakKiHii.

[pakTuyeckas pabora Ne 3 « DxcnepuMeHTaIbHBIE 3a/1a4H 110 PACNIO3HABAHUIO M NOJIYYEHUIO BELIECTB)

XHMHA H 3, 10POBLE (15 4acos)




CoCTas M CPeACTBA COBPEMEHHBIX W CTAPHHHBIX CPEACTB IMIHEHbI, POJIb XUMHYECKMX 3HAHMII B rPAMOTHOM BLIOOPE ITHX CPEJICTB, 1MOJIE3HBIC CORCTHI
1O YXOAYV 338 NOJAOCTHIO PTa.

OCHOBHBIC COCTABJISIOMIME 310POBOrO obpasa xu3uu. [lpaBuia MOACPKaHMs 310pOBOro 00pasa *XH3HH. Porb XMMHYECKHX 3HaHMH npu aHa wie
B3aHMOJACHCTBUSR OPraHW3Ma ¢ BHEIIHEeH Cpenoi.

AHMHSA H DKOJIOr™s (20 4acoB)

OCHOBHBIC BHIBI 3ar PA3HEHHI aTMOC(EPbl U HX HCTOYHUKH.
Boaa Boaa B macrabax miaaseTs. OYHCTKA THTLEBOI BOJIbI.

Uaprukossiii 3¢dexT, rnobanbHoe noTenieHne KIMMaTa u ux BO3MOJKHBIC MOCIE/ICTBHA.
U30HOBBIH CNIOH M €ro 3HaYEEHe /U1 XH3HHA Ha Semie. 3amura aTMoc(epsl OT 3arpa3HEHHS.

Hedts 1 nedrenpoaykter. Hedrs kak Tonmmso. 3arps3HEHUs MMPOBBIX BOOEMOB. JIMYHAS OTBETCTBEHHOCTH KAKIOr0 YeIOBeKa 3a Oe3onacHyio
OKPYXKaroUIVIO Cpeay.




VI Temarnueckoe nJIaHHpoBaHHEe

HcenoabszoBauue obopyaoBanns neHTpa
€CTeCTBCHHOHAYYHOH H TEXHOJIOI HYECKOH

T = o, HANIPABJICHHOCTEH
«louka pocra»

JlemoHcTpauronHoe obopyaoBaHKHe

[lnpposas naboparopus no xumuu (6a30Bbii YPOBEHb ), KOMILIEKT MOCY/IbI H 000PY/10BaHHR 118
YYCHHYECKHX OIbITOB

Lindposas naboparopus no xumum (6a308bIi YpoBeHs ), KOMIUIEKT MOCYbl H 000pVIOBAHHMSA JUIS

YYEHHYECKHX OMbITOB
(pu3nKka, XuMES, OHONOIHSA ), KOMIUIEKT XHMHIECKHX PCAKTHBOB

Jatuuk snextponposoanocTd. Jlarunk Temneparypsi

JlemoHCTpalmonHoe 0bopyaoBanue
H




Aaboparopuas paGora M 1 «Peaxums
MCUICHMS  MCOH XEAe30M B PacTsope

“IHOO  KXyTOpoca, BOAOPOAR IIHHKOM B
CTBOPC CONNHOH KHCIOTHIY.

Lngpposas naboparopus no Xumuu (6a3ossiii ypoBeHs ), KOMILIEKT [MOCY/bl H ODOPVIOBAHMA JUIA
YHCHHYCCKHX OITBITOB

((bH3MKa, XHMHS, OHOIOrHS ). KOMITIEKT XHMHYECKHX PEaKTHBOB

~-1aboparopnas paGora Ne 2 «Peaxums
MEHA  MOxay  kapOoHaTOM KaabuHs M
JISHOH KHCAOTOM, Xa0pHaoM Gapus B cepHOi

ICTIOTOH», «’eaKums pasnokeHun
APOKCHaa mexm (1 )».

Lndposas naboparopus no xumuu (6asossiit ypoBeHs), KOMIUIEKT NMOCY /bl # 060PYI0BAHKA LIS
VHEHHYECKHUX OIbITOB
T”_:E:HF XHMMSA, DHOJIOrUs ), KOMIUTEKT XHMHYECKHX PEAKTHBOB

AapaKkTepHCTHKA METAJLJIOB
IJIABHBIX MOATPVIIN H HX COSAHHEHMIN.

OOlas XapakTepucTHKa METAUIOB
raasHselx noarpymn -l rpynn B
CBA3H C HMX TNONOXKEHHEM B
NEPHOAHYECKOH CHCTEME XMMHYECKHX
amemeHToB JIH. Menpeneesa wu

*HHS HX ATOMOB.

XHMHYCCKHC
BCLICCTB H

JlaTunk anex TponposoaHocT. Jdatunk Temneparypsi

[ndposas naboparopus no xuMun
JlemoHcTpauMonHoe obopyioBaHue,

KOMILIEKT XHMHYECKHX PEaKTHBOB

Jatuuk anex tponposoanocTH. Jaruuk Temneparypsi

JemoHCTpaumoHHoe 00opynoBaHue

COCJMHEHMH METaJLI0B - IHEJOYHBIX,
WIETOYHO3EME/IbHBIX
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NAPAKTEPIC THRA NEPENOANHBIX
ABCMONTOR — MO, WONCSA, ATKOMITHIY
O WX HOAQKCHIKD B NEPHOANYOCRON
CHCTEMC Xvaecknx. wiementos J1LH
Meraeoera " OCOOCHHOC TSM
DEHMSE WX ATOMOR.
Metaaw B npepoae: pyvam
SCPHRIX., UBCTHMIX,  JAPArOUCHHBIX
METAANOR. NapaKTepubie
METALTIIOCKIE,  IMvecKkne W
AHMWYSCKAC CBRONICTRA, BHVTIPCHHED

[lOHSTHE AKTHBHBIX M NACCHBHBIX
MeTannos [loassa w Bpea MeTANNOB
NS YCAOBRCKA

ANCKTPOXHMHYEC KNI

HANPSOKCHUR  METALIOB,
METALIOB. MexanmiM  KOppo3Hs

MeTaAnaos. Knaccuduraums Kopposum
MeTaos. CnocoObl  3ammMTHl OT
AHTHKOPPO3IHITHBIC

Peakumn OBP ¢ yuyacTuem
METANNOB ¥ HX cocanHenuit. Llenouku

HHH (no obp:

il
e o

Llndponas 1abopatopits no Xummm
Hemoncpaumonnoe o0opy A0BaHNe,

KOMILISKT XHMHYCCKMX PDCAKTHROB

Jarunx amex rponposoasocti. Jarunk Temneparvps

Lindposas 1a0opaTopHs no XuMun
Hemoncrpaunonnoe o0opyvaosanne,
KOMIUICKT XHMHYSCKHX DEAKTHBOR

~ Jlaraux anex rponposoanocti. Jlatunk Temneparyps

[ lndpposas naboparopus no Xumim
JlemoHcTpaumonnoe o0opyaoBanne,

KOMITICKT XHMHHMECKHX PCAKTHBOB
Tarunk ek rponposoatocTi. Jlarauk Temneparvpb!

ROMITIEKT KO/UTCKIIMA M3 CITHCKA

JeMoHCTpauMoHHOe 0D0PY 10BAHME




Undposas saGoparopus no XuwmmH (0a30BbIH yPOBEHS ), KOMIUIEKT MOCYbI ¥ 000PYA0BAHKS 118
VHCHWYECKHX OMbITOB

(Du3MKa, XHuMHs, OHOMOMHA ), KOMITIEKT XHMHYECKHX PEaKTHBOB

[lndposas nabopaTtopus no XuMuH
JlemoucCTpaumonHoe 0bopVIOBaHHE.
KOMILUIEKT XHMHYECKHX PEaKTHBOB

Hatyux 3nex Tponposoanoctd. Jlatuuxk Temnepatrvpet

[lndposas rabopaTopus no xummuu
JleMoHCTPauHOHHOE 000DV I0BAHHE

Llndposas nabopatopus no xumMmx
JleMoHCcTpauMoHHoe 000pvaOBaHKE
Lindposas nrabopaTopus no xuMuu
JlemoncTpaunoHHoe o6opyaoBaHme

LIndposas nabopatopus no xmummuu
HevoncTpaumonHoe 0bopyaosanue

Lndposas nabopatopus no xumuu
JlemoxcTpaumnonHoe obopvaosanue

[imdposas raboparopus no xummn (6a30B6ii YPOBEHS ), KOMILIEKT NOCYAbl ¥ ODOPYIOBAHKS 115
VYEHHYECKHX ONBITOR

(m3mka, xumms, GHONOrUA ), KoMIUTEKT

XHMHYCCKHX DEE BOBE
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I IpaxTiueckas

dTOMOB.

Hemetamnm —

(U01as

MeHnneneesa H

XapakTepHsle

CTPOCHHA UX AaTOMOB.

CBOMCTBA  MNPOCTHIX
COCITHHEHHH HEMETAIOB - ranoreHos,

KHCopoaa, cepsl, asora, docdopa,

VIJICDOIA, KDEMHHSA.

[IpakTnyeckan

LIKaja
MICKTPOOTPHLIATE ILHOCTH

OKHCITHTEIH

XapaKTepUCTHKA

HEMCTQJINOB rnaBHBIX noarpynm V-
VII rpynn B cBsisH ¢ ux nonoxkennem
B NMEPHOINYECKOI CHCTEME
XHMHYECKHY IEMEHTOR oH.

OCODEHHOCTAMH

BCLICCTB H

Pemenue 3ananmii Ha cocTaBlieHne
YPaBHEHHH XUMMHYECKHX peaKLMii.

padora No

3 «OKCnepuMeHTalbHbIE  3a/1aYM 110

pacinosHasaHHKO
BCLICCTH»

H

NOJIYYCHHKO

W
BOCCTaHoBuTeIM. B3saumoneiicteue ¢

MPOCTBIMHM H CIIOMHBIMH BELIECTBAM .

Lidposas naboparopus no xumun

JleMOHCTpaloHHOe 000pYI0BaHHeE,
KOMIUICKT XHMHYECKHX DEAKTHBOB

Llndposas naboparopus no xumun
JeMoHcTpaunonHoe 000py10BaHKE,
KOMIUIEKT XHMHYECKHX PEaKTHBOB

Lludposas naboparopus no xummu
JlemoHCTpanonHoe 06opyosanne,
KOMILICKT XUMHYECKHX PEaKTHBOB

LIndposas naGoparopus no xummsu

JemouncTpaumonHoe obopvaosanue.,
KOMILIEKT XHMHYECKHX PEaKTHBOB

Lindposas naboparopus no xumun
JlemoHcpaimonHoe o6opyaosanue,
KOMILIEKT XHMHYECKHX PEaKTHBOB

Lludposas nmaboparopus no xumuu (6a3ossiii YPOBEHb), KOMIUICKT MOCYbLl H 000pYI0BAHMSA IS
YHEHHYECKHUX OIBITOB

((hu3MKa, XHMHA. OHOJIOIMS ), KOMITIEKT XHMHYECKHX PEAKTHBOR
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(OCTas M CPeACTBa COBPEMEHHBIX
W CTAPHHHBIX CPEACTB IMIMEHbI, POJIb
XHMHYECKHX 3HAHMH B TI'paMOTHOM
BHIOOPE 3TMX CpEaCTB. MOJIE3HbIe
COBETHI 10 VXOJ1V 34 NOJOCTHIO PT?

OCHOBHBIE COCTABAAOLIME
310poBoro obdpasa xusHu. [Ipasuna
noaaepkaHnus  310poBoro  obpasa
AH3IHH. Ponb XHMHYECKHX 3HAHHIT NpH

AHATH3C B3aMMOICHCTEHA OpraHu3Ma C
BHCUIHCH CpPeaoH.

VI XHMHS H 3K00THS

OCHOBHBIC  BHAB  3arpA3HEHMHI
arMoCepbl H HX HCTOYHHKH.

Boaa. Boaa B Macmmradax ruiaseTsl
(JY9MCTKA NMHTHLEBOH BOIBIL

[ lapaukosseiii 3¢ dekT, rnodansHoe
NOTEILICHHE KJIMMaTa H HX
BO3MOXKHBIC nocnencTsuda. O30HOBbIH
CIOH H €ro 3HauYcHHE 1A *KH3HH Ha

3emne. 3aumra arMocdepsl  OT

Hedrs # HedrenpoavkTel. Hedts
KaK TOILTHBO.
3arps3HCHHSA MHPOBbLIX BOAOCMOB.

Tlgyas OTBETCTBEHHOCTh KaXa0I0

Ye10BeKa 3a DE30MacHY0

e ,\

Lndposas nadboparopus no xumun (0a30Bbii YPOBEHE ), KOMIUIEKT MOCYALI 1 000DY10BAHMA 114
YYCHHYECKHX OMbITOB
((m3uka, XuMHg, OHOJIOr NS ), KOMIIJIEKT XMMHYECKMX PEaKTHBOB

[lngposas nabopatopus no xumuu (06a30BbIi YPOBEHE ), KOMIUIEKT MOCY1bI H 000DPYA0BAHKUA 114
VYEHHUYECKHX OMBITOB

(pu3uka, Xumus, OMOJIOIHA ), KOMILIEKT XMMHYECKHX PEaKTHBOR

Llndposas nabopatopus no xumuu (0a308biii YPOBEHE ), KOMILUIEKT MOCY/1bl H 000DV 10BAHUSA 114
VICHHYECKHX OfBITOB

DU3HKA, XUMHA, OMOJIOTHSA ), KOMILIEKT XHMHYECKHX DEAKTHBOB
Lnpposas naboparopus no xumun (0a30Bblit YPOBEHE ), KOMIUIEKT NMOCYIbI H 000PYA0BAHKS 1S
VYEHHYECKHX OIMbITOB

DH3MKaA, XUMHKSA, OHOJIOTHS ), KOMITJIEKT XHMHUYECKHX PDEAKTHBOB
Llnpposas nadoparopus no xumMux (6a30BbIi YPOBEHE ), KOMILIEKT MOCY/1bI H 000PYIOBAHNS LIS
YUEHHYECKHX OIbITOB
(pu3nKa, XHMHA, OHOIONHS ), KOMIUIEKT XHMHYECKHX PEaKTHBOB

KOMMIEKT KO/UIEKLMH M3 CIIMCKA



