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MOACHHUTENBLHASI 3AIIMCKA i

TIporpaMmaTio Xumuu Ha YPOBHE OCHOBHOTO 0GLIET0 06pa30BaHAT COCTABICHA Ha OCHOBE
TpeboBaHMA K PE3YNETATaM OCBOCHEA OCHOBHOW 00pa3soBaTclbliol HpOFPaMME! OCHOBHOTO
ofmero ofpasopanud, IPeACTABICHHEBIX B OeLepaTLHOM TOCY/IAPCTBEHEOM 06Paz0BATSIHHOM
cTaHyapTe ocHoBHOro obmero obpasosamus (gance — OI'OC 000), yrRepKICHHOM TPHKA30M
Mumncrepctra 06pasoBaHit 1 Bayku Poccuiickoit Gemepammn ot 31 Max 2021 r. N 287 «O6
YTBEDKACHUM (eIepaTbHOr0 rOCYAapCTBCHHOTO OGPA30BATEIHHOTO CTAHAAPTA OCHOBHOTO
obimero ofpasoranuay (¢ M3M. H JON.), K deiepansHoil 06pa3oBaTeIEHOM IPOTPAMME! OCHOBHOTO
obmero obpasopammi (manee — @OI OOQ), yreepxaemmo#t mnpuxazom MuHHCTEDCTBA
mpoceemenms Poccuiickoi Depeparm or 18 mas 2023 r. N 370 «O6 yrBep:xaenns ¢peaepansuoit
00pasoBATENLHON:  MPOrPAMMEL cpeanero  obmero  ofpasopauusay  (3aPErHCTPUPORAH
Munnucrepersom roctmman Poceutickoli @exepamuu 12 wmoms 2023 r., perncrpaudoHEBm N
74223)., a Taoke Ha oCHOBE Paboucii NPOTPAMMEB! BOCIMTAHHS M C YIETOM  KOHIIEIIU
Ipenozasanka y4eGrOre mpeamera «Xumud» B 06pasosaTeNmEbIX OpraHm3amix Poccmitckoil
Denepaimm.

IlporpaMma MO XMMHA JAT HPEACTABICHHE O LENAX, OSMIEH CIpaTerdH ofyaenms,

JaHHEIC HANPABACHUA B O0YMEHHM XMMUH OOCCICUMBAIOTCA CHENUMHKON COmCps KA
Y4e0HOT0 IpeaMeTa, KOTOPHIH ABIACTCS NEAaroTHHeCKH aialTHPOBAHKEM OTPOKEHHEM Ga30BOi
HAYKM XUMUH Ha ONPEACTIEHHOM 3Tale ¢ pasBUTHsL.

Kypc xummi 52 ypoBHC OCHOBHOTO 00IIEro 06pa3sOBaHMs OPHEHTHPOBAH HA OCBOSHHG
OGYUAFONIMMECH CUCTEMEL NEPBOHAYANIBHEIX IIOHATHI XUMUHK, OCHOB HEOPTAHMMECKOM XIMUY K
HEKOTOPHIX OTACHLHEIX SHANUMBIX IOHATIH OPrAHHICCKOM XMMUH,

Capykrypa comiepXanna IpOrpaMME! IO XUMUK ¢(JOPMHAPOBAHA HA OCHOBE CHCTEMHOTO
mopxoxa K €& myucamo. Coxepxame CKIANBIBACTCA M3 CHCTEMSI MOHATHE O XHMETECKOM
3NEMEHIC U BCMECTBE M CHCTEMb! NOHATHIE O XMuIeckod peaxiuu, OO 3TH CHCTEMSL
CIPYKTYPHO OPraHM30BAaHEI 10 TIPHHLENY IIOC/AEROBATCIEHOTO PA3BATHA 3HAHWHK HA OCHOBE
TEOPETHICCKUX IPEACTABICHIH Pa3HOrO YPOBHS,

— aTOMHO-MONCKYIIPHOTO YYEHHA KaK OCHOBBI BCET0 €CTECTBOZHAHY,

— Ilepromraeckoro 3akosa J1.Y1. MeHacIeeBa Kak OCHOBHOTO 3aKOHA XIMHM,

= YUCHHA O CTPOCHNH ATOMA B XUMHIECKOM CBAIM,

— OPEACTABIIENHiH 06 SASKTPOIHTAICCKON [MCCOLMAlMY BEIECTB B PACTBOPAX.

Teopermaeciaie 3uaHus paCcCMATPUBAOICA HA OCHOBE SMIIEPMYECKH IIONYUEHHKIX M

BOCIIHTAHMS W PA3BHTIO] OOYIARUIIEXCH CPEACTEAVMH YIEOHOTG TPSAMETa, YCTAHARTAEAET
00s3aTENbEOE MPEAMETHOE CONEpIANME, IPSHYCMATPHEB2ET PACTIPENEIEHHE €0 0 KIAccaM U
CTPYKTYPHPOBAHHE Y10 PA3KENAM H TCMaM NPOrPaMMEL [0 XUMUH, ONPEAECIICT KOMMYCCTBCHEDIE
H KA9ECTBEHHEIE XAPAKTCPHCTEKI COAEPKAHUA, PEKOMEHTYEMYIO IOCICAOBATENLHOCT S M3y IEHAA
XUMAH ¢ YIETOM MEKIPENMETHBIX M BHYTPUTIPSAMETIBIX. CBA3EH, JIOrHKH YIeGHOFO mpolecca,
BO3PACTHRIX 0COGECHHOCTEH OBYIAOMHXCS, ONPE/CIMET BOSMOKHOCTH IPEMETA JTTS PeaTH3aIMH
TpeOORAREH K peaynsraraM OCBOSHMSI OCHOBHOH oBpasoBaressuoil OporpaMMel Ha YpOBHE
OCHOBHOTO o0mero ofpasopamms, a Takke TPeGOBAHMIA X PE3yNLTaTaM OBydemus XuMUH HA
YPOBHE UENCH H3YHeHHs NPEAMETA M OCHOBHEIX BHAOB y4eGHO-1I03HABATEILHON JEATCILHOCTH
00y9ar0ImErocs 1o OCBOSHHIO Y4eGHOro COREPHARRS,

3HaHME XUMMH CIYXKET OCHOBOH /% (HOPMUPOBAHIA MMPOBO33PEHILT 06 YUAIOMErocs, €ro
TIPESACTABNICHHIE O MATEPHANLHOM €AMKCIBE MHPA, BRKHYQ OIS ATPAOT (POPMEPYEMEIE XIMUEit
NPEACTABNEHHA O B3AMMONPEBPAMICHUAX SHEPIUK ¥ 00 SBOIOIMH BEINECTB B IPHPOJE, O NyTAX

PCIICHUA TNOGAMsHEIX OpoGNeM YCTOMMMBOrO pasBHTHS —9ENOBEYECTBA — CHIPLCBOIA,
SHEPTETAIECKOH, MHINEEOH H SKOJIOTHIecKol Ge30MacHOCTH, IPOGIeM 3APABOOXPAHEHYS.
M3yaenue xmvwog:

CIOCOOCTRYET PEANU3AMH  BOIMOXHOCTeH JIA CAMODasBHTHA X  (OPMHPOBAHHMA
KyHETYPbI MU4HOCTH, ¢ 00mIell M HYHKIHOHANLHON IPaMOTHOCTH;

BHOCHT BKJIA] B IOpPMUpPOBAHEE MBIIVICHHA i TBOPUECKUX CrIOCOOHOCTEH 06y Tatomuxcs,
HABBIKOB FX  CAMOCTOATCNBEOK  y9eOHOH  JAEATE/BHOCTH, OKCICPHMCHTANLHBIX  H
HCCICKOBATeECKAX YMCHHMN, HEOOXOAMMBIX KaK B TIOBCSHHEBHOU NM3HA, TaK H B
npodeccroHaANR oM JEATEIPHOCTI,

3HAKOMAT CO CICIAQHKON HAYIHOIO MEINUICHWS, 3aXNaIbBacT OCHOBEI IENOCTHONO
B3[VIAAA Ha €MUHCTBO MPUPOALL H YENOBEK, ABIAETCH OTBETCTBCHHAIM 3TAOM B HOPMHPOBAHEH
€CTECTBEHRO-HAYIHOH rPaMOTHOCTH 0GYHAIOMIIXCA;

©CI0COGCTBYCT JOPMEPOBAHHMIO NEHHOCTHOTO OTHOMICHHA K ECTECTBEHHO--HAYSHBIM
SHAHWAM, K TPHPOJE, K YENOBEKY, BHOCHT CBOH BKIaX B 3KONOrHueckoe oGpasopamme
00 YIAFOIIITXCA.

UCHIBICIERHEIX (JAKTOE, Pa3BHBAIGTCA TTOCIICA0BATEIEHO OT OHOT0 yPOBILL K APYTOMY, BEITONFAAL
dysxupH 06BACHEHUA 1 IPOTHO3APOBANNA CBOHCTE, CTPOCHIA M BOIMOKHOCTE TPaKTHICCKOTO
TIPUMCHCENA M MOMy9ICHHA M3y YaeMbIX BEMECTB,

Ocpoesve mporpaMMsI HO XEMHM CHOCOGCTBYeT (OPMUPOBAIMIO IIPENCTABICHMS O
XHMITIECKOR COCTABILIOMEH HAYYHOH KapTHHBI MHPA B JIOTHKE €€ CHCTEMEON MpHpONEI,
IEHHOCTHOIO OTHOINEHYSA K HAYIHOMY 3HAHHIO M METOZAM MO3HAHWA B Nayke. M3yuenue xuvim
OPOHCXOMUT C NPHBICICHNEM 3HAHMIH 13 PaHEe H3YICHALIX YIeOHRIX NpeameroB; « OKpy:Karompit
MEpY, «broyorya. 5-7 Knacce» B «Dusmka. 7 knace».

[Tpu usyaenym XEMIM NPOMCXOIAT (OPMIEPOBANNAE SHAHMH OCHOR XMMIIECKOM HAYKH KAk
00acTH COBPEMEHHOTO CCTECTBOSHAHMSA, NPAKTAHECKON JEATELIIOCTH YENOBEKd M KAK ONHOTO
U3 KOMIIOHEHTOB MUPOBOH KyJBTYpEL 3aiada yieGHOIC MPEeaMETa COCTOMT B (hOPMEDPOBAHMK
CHCTEMBl XUMUYCCKMX 3HAHWHM — BaXHCHuwMX (DaxKToB, NOHATHH, 32K0HOB H TEOPETUHECKUX
DONOXEHUH, JAOCTYNMHBIX O00OOIICHMI MHPOBO3IPEHICCKOTO XAPAKTEpa, AIEIKA HAYKH, B
NpHOGIHEHUY K HAYTHEIM METOAM NO3HAHHSA PH H3YUCHIU BEIIECTS H XMMAYCCKUX PEAKIIEH, B
QopMUpOBaHUK ¥ DESBHTHH NOSHABATCNEHEX YMEHM H HMX UPHMCHEHHHM B y4eGHO-
HI03HABATCIHHON 1 yIeOHO-MCCNENOBATENBCKON IEATCIEHOCTH, OCBOSHMH TIPABIIT GC30TACHOr0
obpameHus ¢ BEMECTBAMH B HOBCCAHCBHOMN KUSHE.

TIpu M3yMEHHH XHMHMYE Ha YPOBHE OCHOBHOTO OOMEro 0Gpa3OBAHMA BAXKHOE 3HAYCHUC
uprOGPEIH TaKIe HElH, KaK:

~ (OPMUPOBAHAC MHTEILIEKTYAIHHO PA3BUTON IUTIOCTH, TOTOROM K CAMOOOPA30BALIIO,
COTPYABMYECTBY, CAMOCTOATE/LIOMY NPHHATHI PEHIEHME, CINOCOGHOM anauTHPOBATECA K
GBICTPO MEHMOMUMCS YCIOBUSM XH3HY,

— HAUPABNEHHOCTE OOYJeHWS Ha CHCTCMATHIECKoe HpuoSmenue o0ydalomuxcd X
CAMOCTOSTCIBHON  IO3HABATENSHOH  JGATCTRHOCTH, HAydHKIM  METOAAM  TIOZHAHMA,
(OPMUPYOIIIM MOTHRAIEO H PA3BHETHE CIIOCOOHOCTEH K XIMUML,

— 0DCCIeucHHe YCIIOBHH, CTOCOGCTBYIOIEX NPHEOGPETERA0 OfYHAOMIMICA OMBITa
pasHoo0pasnoil ACATENBHOCTH, IO3HAHMA M CAMONO3HAHUA, KIIOTEBEIX HABBIKOB (KIIOUSBBIX
KOMIICTEHIIEH), MMEIOITAX YHUBEPCATEHOC SHATCHHE i PATTHIHBIX BHIOB JCSTENbHOCTH,

— ¢hopmupoBarue obwielt HYHKIBORAMLHON H €CTECTBEHHO-HAY RO [PAMOTHOCTH, B TOM
THCIC YMEHUI OO BACHATE B OIIEHUBATH ABJICHHS OKPYKAIOMET0 MUPA, UCTIONh3YA SHAHLS 1 OIILIT,



TIONYYCHHRIE IIPY M3YYEHHUM XUMHU, NPUMEHSTh X NPM PENICHUM NpoGIeM B JORCEIHEBHOM
JKUBHA ¥ TPYAOBOH NeATeILHOCTH,

— thopmupoBane y 00YUAIOMMXCE TYMAHUCTHICCKIAX OTHOIICHMH, TOHUMAHUS NEHHOCTH
XHMHICCKAX 3HAHHM 11 BEIpabOTKH SKOJOTMYECKH mENecoo0pasHoro mosencsms B OHTY U
TPYNOROH JEATEIBHOCTH B TIENSAX COXPANEHMS CBOErQ 3ACPOBEA M OKPYXQIOIEH NMPUpOXBOH
Cpem; _

— Pa3sBUTHE MOTHUBAIM K 00y9eHHI0, CTIOCOBROCTEN K CAMOKOHTPONYO B CAMOROCITHTAHAIO0
Ha OCHOBC yCBOCHI/l}I oﬁmeqmmneqecm I_IBH]-I()CTCﬁ, TOTOBHOCTH K OC()QHHHHOMy BH6()py
TIpodiis ¥ HATPABICHHOCTH TabHEAINEro ofydeHns.

L MECTO YYEBHOI'O IIPEAMETA «XUMHS» B YHEBHOM TJIAHE

1.1. Obmee umcno 9acoB, OTBEAEHHBIX MIA M3YYCHHA XHMHAH Ea YPOBHE OCHOBHOIO
oferoe oOpasopanus, cocraeister 136 yacos: B 8 Kiacee — 68 yacos (2 gaca B HEZEMO), B 9 KiIacce
— 68 yacon (2 9aca B HGACTIO).

2.2. IIpoMeXyTOYHAS ATTECTALHA HPOBOJMTCA TI0 9ETBEPTSM K 34 TOJI;

Baxueline IpeAcTABHTE/IA HEOPraHAYMECKHX BENIECTR.

Bosgyx — cmechk razor. Cectar Bosnyxa. Kuciopoa — 3n€MEHT M NPOCTOE BEINECTBO.
Haxo:XACHEC KMCIOPOAa B NPHPOAS, DUBHICCKAS U XEMIIECKIC CBOMCTBE (PEaKUMy TOPEHIY).
Oxcngpl. Ilpnvenerme xucaopoZa. Crocofhl HONydcHHS KHCHOpoAa B 1a0oparopud H
npoMimiennocTH. Kpyropopor xacaoposa B mpmpome. O30H — awnoTponHas Mojuukarg
KHCIIOPOXA,

Tennoroli adekT XMMHIECKOH pEaKINM, TEPMOXMMHYECKHE YDABHEHMA, IK30- M
SHJOTCPMIYCCKAC PEakmHy. TOIMBO: YTOML K MeTaH. 3arpasHeHHe BO3NyXa, YCHIICHHE
TApHEAKOBOTO 3QpeKta, paspymeHue 030HOBOIO CIOA.

Bonmopon Z oNeMeHT H IPOCTOE BeIecTRO. HaXOKICHWE BOXOPOAA B NPHPONE,
(hyzreckde B XaMurdecKHe CBOHCTBA, MIpIMeHeHne, Cloco0b! monyyeHns. KucioTs! i CoH.

Monspuiii 065EM ra3os. Pacu&TE 110 XHMEYECKIM YPaBHEHASM.

Dusuyecke CBONHCTBAa BOAbL. Boaa kak pacrsopurels. Pacrsopsr. HachlmeHRBIE M
HEHACBIMEHHBIE PACTBOpLI. PacTBOPAMOCTS BEWECTE B BOJE. Maccosat HoNA BEINECTBA B
pacTBope. XuMHMECKHe cBOHCTRa BoAR. OcHopasmna. Poje PAaCcTEROPOE B NPHPORE M B JKH3HU
yenosexa. KpyroBopor Bozxbl B IPHpOZE. 3arpA3HCHHE HPHEPONHBIX Bog. OXpaHa M OUNCTKA
TPUPOJHBIX BOX.

Krnaccauxaums Heoprasuueckux coeapresni., Oxcupst Kaaccudmxaugs OKCHIOB:
coneobpasyromme {OCHOBHEIC, KHCTOTHbIC, aMGOTCPHBIC) U HeconeoOpasyromue. Homenxarypa

Ne Knace | DOpMLL IPOMEKYTORHOMN ATTECTALH
1 8 HToropas KOHTpONbH2d PaboTa 33 TO (TMCEMEHHAY).
2 9 Wroronas koHTpoNbHas paGora 3a rojl (MMCLMEHHAs),

II. COJEPKAHHUE OBYYEHUA

8 KIIACC

IlepBonavanbHbie XHMHUYECKAE MONSTHS.

TlpenMer xunvpm. Pojs Xumuw B XH3HH 9YenoBeKa. XuMHA B CHCTEME Hayk. Tena M
BeIMecTBA. DIBANCCKIIe CBOHCTBA BEMECTB. ATPeTraTHOE COCTOMHAC BEMECTE. [TOHATHE 0 METOAAX
TIO3HAHA B XHMMHE. JHCThIe BeInecTBa H cvecH. Criocolsl paznenenns cMeceit.

ATOMBI ¥ Mouexyusl Xumudeckne ¥ieMeATsl. CUMBOIEI XMMHHYECKMX IEMEHTOR.
TIpocreie u coKHEIE BeIecTBa. ATOMHO-MOJEKYJHIPHOE YFICHHE.

Xmvomeckans  dopMyna. BanesTHOCT, aTOMOB  XEMIAICCKHMX — 3NICMCHTOB.  3aKOH
TIOCTOSHCTBA COCTARA BemecTB. OTHOCHTENbHAS aTOMHAd Macca. OTHOCUTEIBHAS MONCKYApHAL
Macca. Maccosast JOJS XAMETIECKOrO MIEMEHTA B COCUHCHIH.

Kommecro Bemecrsa. Moms. Momwipaas macca. B3auMOCBI3s KOIAIECTBA, MACCH H
YUCIA CTPYKTYPHLIX SOMIN BEINeCcTRa. PacueTsl o GopMyIaM XUMATECKIX COSANHECHIH.

D3MCCKAES M XUMHIUCCKHE fABICHHA. XHMHHYECKAA peaKknmua U €€ NpHsHAKA. 3aKoH
COXPAHEHMY MACCH BEIMeCTs. XuMuyeckne ypasHenm. Kiracondumkarnis XiMIMECKIX peakimii
{COSRHHCHUA, PA3NIONCHI, 3AMCIICHRS, OOMCHa).

Xumuneckuii sxcnepumenn:

3HAKOMCTBO ¢ XHMUYUCCKOH TOCYNO, paBriaMu paborsi B madoparopun U npHEMaMi
ofpaieHus ¢ JabopaTOpHEIM 00OpYJAOBAHHEM, H3YICHHAC B ONHACAHHE (HM3MIECKHX CBOWHCTR
00pa310R HEOPTAHHICCKHX BOLICCTB, HA0IOACHAS (PH3EICCKUX (IUIABICHHC BOCKA, TasHuUE JIhAa,
PACTHPaHIE Caxapa B CTYNKE, KHIICHUC M KOHACHCAIHA BOIBI) M XUMHGCCKHX (TOPSHKE CREMH,
NPOKANMBAHNE MESAHO# IIPOBOIIOKY, B3aEMOAEHCTBHE Mella ¢ KHCTOTOH) SBeHMid, Ha0moaeHue 0
ONUCAHUE TIPM3HAKOB MPOTECKAHI XIMAIECKUX PeaKIHl (pazIoKCHAE CaXapa, B3auMoeicTrIe
CepHOl KHCHIOTHI C XIopHAoM Oapus, pasnoxende ruapokcuaa mexnm (II) npu Harperadwy,
B3auMofielicreue xenesa ¢ pactsopoM coma Mezu (1), B3yyerue cnocoGoB pasfeneHys cMecei:
C FOMOIHBIO MarHWTa, (EIFTPOBAHHC, BHLITAPHBAHNC, MUCTIJLLIINLL XpoMarorpadus,
NpPOBEJCHAES OYHMCTKH MOBAPEHHON COMM, HaOMIOJCHHE M ONMCAHHC PE3YJIBTATOB MPOBCACHMA
OILIT2, WLUIOCTPHPYIOMCTO 3aKOH COXpaHCHMA MacChl, co3jamme Mojelel MoJexyn
(IapOCTCPKHEBHIX).

OKCHAOB. OH3MICCKUE H XHMATICCKHAE CBOMicTBa OKCHAoB. Llomyueniie okCHnoB.

Ocnoparmsa. Kinaccrukanms OCHOBAaHWA: INEN0YM M HEPACTBOPHMEIE OCHOBAHHS.
HoMenxnarypa octopammii. Ou3HUecKue H XHMIICCKHE CBOMCTBa ocHOBaumi. Ilomyuchue
OCHOBAHMH.

Kucnorsl. Knacenduxamis xucnor. Homerirarypa xucnor. $usudeckue 1 XIMUYECKHE
cBoficTna KHCNOT. P axtsrocta Meramios H. H. bexerona. Ilonyucrue xucnor.

Com. HoMenkiarypa coneti. Ousmaéckie ¥ XAMIICCKHe cBoiicTBa coneHl. [loxygaerne
COTTEH.

TeBeTHIECKAS CBA3L MEIKAY KIACCAMH HEOPTaHHICCKIX COCAVMHCHIIA.

Xumuyeckui IKCnEPUMEHIT:

KAYSCTBEHHOE OUPEACICHYE COACPKAHMS KUCIOPO/a B BOSAYXE, IOMyIeHME, COTNpanue,
PAacro3HaBaHAC ¥ H3YUCHHE CBOMCTB KUCIOPOAd, HaGIIOZCHME B3aHMOJEHCTBHA BEIIECTB C
KUCTIOPOZOM H YCIOBHS BOSHAKHOBEHMS M HPEKPANICHHS TOPeHMs (UOKapa), O3HAKOMIIEHHE C
o0pasuaMy OKCHIOB M ONHCAHHE MX CROHMCTB, NONYHYEHHC, cOOMpaHHe, PAcTIO3HABAHHE H
H3ydeHHe CBOMCTE Bomopoma (ropenme), nsamMoneiicTBUE BoZopoma ¢ oxcuaoM mcm (I
(BO3MOMKHO HCIIOJE30BAHHE BAACOMATEPHANOB), HAGMOKEIHe 06pasioB BEMIECTB KOMAICCTROM 1
MOJB, MCCIEHOBAMNNE OCOOCHIOCICH PACTBOPCHNY BEINECTB ¢ Pa3MMNHON PacTBOPHMOCTHIO,
NPATOTOBIICHUE PAaCTBOPOBR ¢ ONPEHENSHHO MaccoBoi NOMel pacTBOPEEHOTO BEINCCTBA,
B3aUMOJCHCTBHE BONB ¢ METalaMu (HATPHEM M KANBIHEM) (BOSMOKHO WCTIONB30BAHHE
BELCOMATEPHANIOB), HCCNCAOBaHNE 0OpasOB HEOPTAHWUECKUX BEINCCTB DasJIUHBIX KITACCOB,
HabOICHHEe M3MEHEHHA OKDAacKH HE/MKATOPOB R PACTBOPAX KHCHOT H DIENCUEH, M3yyeHue
B3AMMOZAEHCTBIA okeraa Meru (IT) ¢ pacTBOPOM CEPHOMN KHCIOTHI, KHCIOT C METAJLIAMH, PEaKupH
HCHTpaym3alpy, TOXYUCHHE HCPACTBOPHMEIX OCHOBAHHIL, BEITECHECHHE OJHOTO. METAIA APYTHM
H3 pacTBopa CONIM, PCHICHHC OSKCHEPHMEHTANBHBIX 3a4ad [0 TeMe «Baxuelnpe kiaccsl
HEOPraHUICCKAX COCAUBCHUID).

Hepnoauueckuii 3axon w Ilepropmueckan cucrema XHMHMCCKHX 3JIEMEHTOB
JHA.Menpengera. Crpoenne  aromos. Xwmuucckas  cBazb,  OKHCINTEALHO-
BOCCTAHOBHTE/IbHBIE PEAKIHE.

TlepBrie MONEBITKA KIACCH(HKAIIAH XMMIFIECKIX 1EMEHTOR. IIOHATHE O IPyNIaX CXOKHBX
IMCMEHTOB (IEIOTHBIC U INEIOTHO3EMETBHEIEC METATIIEL, TATIOFSHb], HESPTHBIE Ta3bl). DNEMEHTRI,
KOTOpPBIC 00pasyroT aM$OTEPHRIC OKCHIN H THEPOKCHIBL



TTepuommaecxuit  3aKoH. Ilepwogmsieckas  cHCTéMa  XHMIUECKHX  JICMEHTOB
T Mengenecpa. Kopotkoneproanas u anuHAoneproHas Gopmel [lcpHOIHTIEcKOH CHCTEMED
xumMayecknX onemenrtos J{H.Menpencepa. Ilepmomst m  rpymmer  Qu3mueckmii  CMBICK
DOPAIKOBOT0 HOMEpA, HOMEPOB NIEPFO/IA Y IPYIIIEL JIEMEHTA.

Crpoere  aromop. CocraB aromMitix  sgep. Mzoromel, Onexrpomst  Crpoerme
3MEKTPOREEIX 060109eK aTOMOB NEPBRIX 20 XMMUHECKHX 3IeMEHTOB Ilepuoumeckolt CHCTEMBI
AW Menneneena. XapakTepUCTHKA XHMMYCCKOTO OSIEMEHTa II0 €r0 TONOKCHUIO B
Hepuoauyeckoit cucreme JI.J.Meuneneesa.

3aK0HOMEPHOCTH H3MEHEHI PAlAYCA aTOMOB XUMHYECKHX 3NEMEHTOB, METATTMYUECKIX
H HEMETANIITICCKUX CBOMHCTS MO TPYIIIaM M IEPHOJIAM.

3maucuue [lepromracckoro 3axoHa K Tepuonnyeckoll CHCTEME] XUMIYECKHX JNEMEHTOB
AU PasBATHAL HAYKY ¥ npakTuxi. 1 M. Menaenees — yus8Hbtl M rpaiatuH.,

Xomegeckaa — cpmb. Kopanewrsas  (DOmApHAY W HENOJMPHAA)  CBA3S.
ONEKTPOOTPHLATSNLHOCTE XAMUMECKHX 2eMenTos. VIOHHAS CBS3H.

Crenmens  oxmenenmt.  OKHCIMTENBHO--BOCCTAHOBHTENBHEIS pearutme.  [Ipoueccst
OKAC/IEHAA H BOCCTARORICHYS. OKHCIHTEH H BOCCTAHOBHTEIH.

Xumuyecsuii sxcnepumenm:
E3YUCHAE OGpasnoB Bemecra METAIUI0B H HEMCTAIUIOB, BIAMMOJSHCTREE IMAPOKCHAA

[Tonsarre o cxopocrs xumudeckol peakiuy. TIoHsTHE 06 06PATHMEX B HEOBPATHMBIX
XHMHMECKHX peakuysnx. [loHATHE O IOMOIEHHBIX M TETCPOTCHHBIX peakimsX. IIOHATHE o
Kkatamuse. IToHATHE 0 XVMHHECKOM paBHOBECHH. DAKTOPL!, BIHAIOIIHE Ha CKOPOCTH XAMITIECKOH
PEAKIDTH H ITOI0KEHAE XAMHICSCKOTO PaBHOBCOHS.

OxucaTe I HO~-BOCCTAHOBUTETBHEIEC DEAKIIHE, ACKTPOHHLE GaNaHC OKMCIHTETHHO-
BOCCTAHOBHTEISHOM peaxii. COCTaBNEHUE YPABHCHIM OKHCIMTENLHO-BOCCTAHOBHTENLHEIX
PEAKIHi © UCNOJB30BAHUEM METOA INEKTPOHHOTO Hananca.

Teopms ANEKTPOTUTHIESCKOM JHCCOLMAIIM. DNEKTPOIMTEL K HEONEKTPONATEL Karnomst,
AHHOHBL. MeXaHm3M MCCOLMAIMM BEIECTB © PasIMIHIMHA BHAAME XUMICCKOlH cBA3n. CrencHs
Aacconpany, CHIBHBIE H CHAOLIC JIEKTPOIHTEL

Pearapm ronxoro o6MeHa. YCioBus IPOTEKaHAS PCakIMil HOHHOTO 00MEHZ, IOJHBIC
COKPAMIEHHbIC HOHBLIC YPABHEHHMS peaxiyri. CBONCTBA KACHOT, OCHOBAHHI ¥ COnel B CBETE
OPCACTABCHUH 06 srexTponeriyeckoi mucconpampy. KadecorBeHHbe peakuuy Ha HOHEL
TToHATHC © THAPOJESE CONCH.

Xumunecwuit Ixcnepumenr:

O3HAKOMIICHEC ¢ MONEAMH KPHCTAUIMIECKHX PEMETOK HCOPTAIIMYECKMX BEINECTB —
METALIOB M HCMETALIOB (rpaQura B aiMa3a), CIOXKHBIX BCIIECTB (XIODPHAA HATPHS),
HCCACAOBAHIIC 3aBUCHMOCTH CKOPOCTH XMMMMECKOH DCaKIMH OF BO3JACMCIBAN pPa3IATHEIX

, AIIOCTPHPYIOMNX TPAMEPE
OKHCITHTETEHO-BOCCTAHOBHTEBHBIX pem(mm (ropc}me PEAKITHH PASIIOKEHIAS, COSMITHCHMA).

Mexcnpeomemnute ceazu

Pearusaums MEXNPEAMETHBIX CBA3CH OPH M3YUCHHA XHMHH B 8 K/I4CCe OCYIIECTRIAETCA
9epes3 ¥CI0b30BARNE KAK O0THIX eCTeCTBEHHO--HAYIHEX HOHATHH, TaK H IOHATHI, ZBIMIOMMIXCS
CHCTEMHEBIME I OTACHBILIX NPSAMETOB €CTECTBEHHO--HAYYHOTO IHKIA.

OOmmEe ecTecTBERHO--HAYYHbIE LOHATHA: HAYIHBIA (aKT, FHANOTE3a, TEOPUd, 3aKOH,
ABATA3, CHHTE3, KNACCHUKAIFLL, IEPHOANIHOCTS, HAGMOACHHE, JKCICPHMEHT, MONEINPOBAHNE,
H3MEPEHHE, MOZIENb, ABICHUE,

DusAKa: MATEpAf, 4TOM, DJIEKIPOH, WPOTOH, HEWIPOH, HOH, HYKJIHE, W3OTOISI
PAAMOAKTHBHOCT, MONEKYNa, 3NEKTPUYECKMA 3apal, BEECTBO, TENO, OOLEM, ArperarHoe
COCTOSHME BEINECTBY, ras, (MHSHICCKHC BENMMMHGL CIHHHKLE! W3MEPEHHA, KOCMOC, ILIAHETHI,
3peseL, Conxue. -

Buonorns: dorocmaTes, mpixatne, Grochepa.

Teorpadua: armocdepa, ruppoceps, MHHEPATEL, FOPHHE NOPOALL, IOJE3HEIE
HCKONACMEIE, TOXUHABO, BOKHBIE PECYPCBL.

9 KJIACC
BemecTBo H XHMHYECKAS PEAKUHA

[Teproapmeckuit  3axkoH.  llepHoIwdeckas  CHCTEMa  XAMUYECKHX  IMEMEHTOB

I Menznencepa. CIpoeHHe aTOMOB. 33KOHOMEPHOCTH B U3MEHEHHH CBOMCTB XIMHYGCKMX
IMEMEHTOR MEPBRIX TPEX MEPHONOB, KANMA, KAIBIMA U WX COSAWHEHHH B COOTBCTCIBHH C
TIONOXKEHASM JTEMEHTOB B ITePHOUEECKOl CUCTEME H CTPOCHUEM MX AaTOMOB.

Crpoerme BemiecTsa: BHJBY XMMWIECKOHA CBA3HE. THIEl KPHCT/UIMIECKHX PEMIEIOK,
3aBHCAMOCTE CBOHCTR BEIECTRA OT THIA KPHCTALIHYECKOM PEMETIA H BHIA XHMHICCKOM CBI3H.

Kiaccrduxass m HOMEHKIATYpa HEOPraHMIeCKMX BeIECTs. XWMUYECKHE CROMCTBA
BEMIECTB, OTHOCAMMMXCA K PA3NAYHEIM KI2CCAM HEOPraRHYECKHX COSHUHCHHH, TCHETHICCKAs
CBA3b HEOPTAHAYECKAX BEIHECTB, '

Kaaccuduxamas XuMUHecKrX pealaiiii 0 PasIuHEM IpH3HAKaM ([0 <4HCITy H COCTaBy
YYACTBYXOUMX B PEAKIEN BEMICCTR, IO TEINOBOMY HPQEKTy, O H3SMEHEHMIO CTENCHEH OKHCICHHL
XMMHICCKMX JIEMCHTOB, 1O OODaTMMOCTH, 10 Y9aCTHI0 KaTAIH3ATOpa). JK30- MU
SHIOTEPMIICCKHIE PEAKIN, TEPMOXUMIIECKHE YPABHEHNS.

(haKTOPOB, MCCIEAOBAHNE JNEKIPONPOBOTHOCTH PAacTBOPOB BEIECTE, NPONECCa MHACCOIHALI
KHCIIOT, meno4eil u coel (BO3MOIKHO HCTIONb30BAHAC BATEO MATEPHANIOB), TPOBCACHHE ONEITOB,
HIUEOCTPHPYIONMX MPH3HAKK NPOTEKAHHA PCaKIif HOHHOrO obMeHa (00pasoBAHUC OCANKA,
BELACNEHHE Ta3a, 00pasoBaHEE BOMIBI), OMBITOB, MIVIOCTPUPYIOUIMX MPHMEPH OKUCHHTETHHO-
BOCCTAHOBHTCIILHbIX PCaKiMii (POPCHHE, PeakiMM Pa3foKeHus, COCAUHCHHSA), PACIO3HARAHHE
HEOPraHUgeCKHX BEMECTS C HOMOINBIO KAYECTBSHHBIX pCAKMML HA HOHEI, pEINCHHC
9IKCIICPHMEHTATLHELX 33129,

Hemeramzsl H HX coexgBeNan

Obas xapaxrepucruka ranoreEOB. OCOOCHHOCTH CIDOGHES aTOMOB, XAPAKTEPHEIE
crenesu okucneHus. CTpocmye ¥ (H3HMICCKAE CBOHCIBA HPOCTBIX BEMECTB — TANOFEHOB.
XuMEICOKHE CBONMCTBA Ha IpHMepe Xiopa (B3auMONCIHCTBHE ¢ METALIAMY, HEMETALTAMH,
mexodamu).  Xuwoposogopoa. CongEas  KHCNOTA, XAMHYECKHE CBOYMCTBA, IIONYYCHHE,
npumererue. JIelicTBre XIT0pa B XIOPOBOAOPOAA HA OPFAHM3M YcHOBeKa. Baxuemmae Xinopust
H MX HAaXOXKACHUE B OPUPOLE.

Obmas xapaxrepucruka sneMentos VIA-rpymmar. OcoGEHHOCTH CIDOCHHA ATOMOB,
XapakrepHbie crenenw oxucaerua. CTpocHEC M (M3pYecKHe CBOMCTEA IPOCTHIX BEIIECTE —
KHCTIOPO/I2 K CepH. AJUIOTPONHBIC MOFMGMHKAINY KHCIOPORA U Cephl. XHMHUECKHE CBOHCTRBa
cepsl. CepoBOAOPOA, CTpOcHHE, (PM3UMECKHE M XAMMYecKHe CBOHcrBa, OKCHAEI Cepsl Kax
NPEJCTABUTENY KUCIOTHBIX OKCHZOB. CEpHAf KHCIOTA, (U3MYECKHME H XHMUICCKHE CBOMCTBA
(obmue xak MPeACTABHTENA KITacca KUCIOT U crenrdmyeckue). XuMAIeCKIS peakiiuy, JeKamye
B OCHOBE IPOMBINLIERHOTO CIOC06a HOMYUEHAS CepHOit KucroTHL. [IPHMCHEHMEe CePROM KUCIOTHL
Cone cepHOM KHCTOTHI, Ka9eCTBEHHAS peakii Ba Cy.bdar-uor. Haxomuenme cepwt u e
COC/IMECHIH B MPUpoe. XAMUYECKOE 3ATPA3HEHAC OKPYKAIOMEH CPSAbl COSANEEHMIME CEPhl
(XACNOTIEIE HOXKIH, 3aTPA3HERHE BO3AYXa H BOXOSMOB), CLIOCOBEL €T0 MPENIOTRPATIEHHSL

Obmas xapakrepucTuxa amemenTop VA-rpymmsi (Oco0€HHOCTH CTPOSHHA ATOMOB,
XapakTepHbIC CTENCHH OKMCNCHHA. A3OT, PACIPOCTDAHEHME B Hpupone, {Qummueckue H
XUMHIECKHE CBOHCTBA. KpyToBopor azora B mpupoye. AMMUaK, ero QH3HUCCKHE B XMMUYECKUES
CROMCTBA, IOMydenue n upuMenerue, Comu avMOoHHA, MX (U3IFIECKUE U XHMUYECKUE CBOHCTRA,
npamenenve. KadecTBeHHas peaiapis HAa MOHB! aMMOEMS. A30THas KHCIOTA, ¢& IONyHUCHME,

dEzMMeckre W XUMUYecKMe CBolicTBa (00MHEE kax IpeACTAaBMIENA KNacca KHCHOT M
cnegaduaeckue). Mcnom3opaie HETPATOB W CONEH AMMOHES B KA9€CTBE MAHEPANBHBIX

yaobpenuil, XAMEMECKOE 3aTPAIHCHHE OKPYXAIOMEH CPEbl COCIMHEHMIME a30Ta (KICIOTHEIG
AOKAM, 3AIPA3HCHHE BO3AYXa, WOMBBL M BOAOEMOB). Docdiop, awroTponsbie MOAUGHKALIUMA



docdopa, dusereckne u xmmiraeckue ceokicrsa. Ok docdopa (V) 1 dochopnan xucnora,
dusEmeckue W XUMIMecKue CROJCTBA, DONyueHMe. MCHONE30BaHHC (ochaToB B KavuecTse
MHHEpaGHBIX YA0OpeHnid.

O0mas XxapakTepHCTAKA 3MCMeHTOB IVA-Tpymis. OcobenocTa crpoemm aTOMOB,
XapaKTEPHBIEC CTCHCHA OKHCACHILL. YTIepo, AIUIOTPOIEBE MOAR(HKAING, PacIpOCTPAHEHKE B
Tpapose, dusEIeckne M XiMMIAIecKye cBoiferea. Ancop6ims. KpyropopoT yrieposa B IpEpoe.
Oxcnmpr yrepona, ¥x QUIAIecKAe N XEMITICCKAE CBOMCTBA, ASHCTBAE HA MMUBEIE OPTraHm3MEL,
TIOTyYeHHe ¥ DPUMCHEHIE. JKONOTIMeCKHE IPOGICMEL, CBAAHEEIE ¢ OKCHOM Yriaepoxa (IV),
TUHOTE3a IIO0ATBHOrO NOTSUICHHA KIEMATa, TapHUKORL s(diexr. Yronsuas KucnoTa e
COMH, MX GE3WGCCKME M XMMUYECKUE CBOMCIBA, NOMyJeHMe W TpUMeHeHue. KauecTBeHHas
Peaknug Ha KapOoHar-uossL. Fononsiosanme kapGoRarTor B ObITy, MEIHIMHE, TPOMBIILICHHOCTH
H CENbCKOM X03aHcrBe. '

IepporavamsHEle DORATHS 06 OPraHUISCKIX BEINECTBAX KaK O COCAHMHCHHIX YIVICpOAa
(MeTaH, 9Tax, JTHICH, aHETHIEH, YTAH0), THMIEPHE, YKCyCHad KacxoTa). Iprpobic ueToanuKu
YIIEBOZOPOROB (YIONlb, NPHPOMHEI Ta3, He(Th), NPOAYKTHI HX NCpepalboTia (GeH3UH), HX polb
B OHTY M MpoMBIMNeHHOCTA. TIoHATHE 0 GHONOrHYeCKy BAKHEIX BEIISCTBAX: XHpaX, Oekax,
YEJCBOAAX — M MX DONH B XU3HM YENOBEKa. MATepHANBHOE CAUHCTBO OPTaHAICCKIN K
HEOPTaHMICCKHX COERUHEHMUIA.

Kpemmiit, ero ¢uspdcoxHe M XHMWYECKHE CBOHCTBA, NONy9eHNE U TNpPHEMEHEHHE.

OCHOBHEIE CHOCOGBI 3aIATHI ¥X 0T KOPpO3HH. Crnaesl (cTans, yIyH, JEOPAMOMUHMHE, OpoH3a) U

WX MpUMEHEHYE B Ghll'y u IIPOMI:H]]JICHHOC’I'PI

IHenogmrie MeTammss; noxoxenne B [leprogmacckoll CHETEMC XUMHUYCCKHX SMICMCHTOB
J1 1. MernenceBa, CTpOSHAS X aTOMOB, HAXOKACHHS B NpApone. DH3MIECKNe ¥ XIMHICCKHC
CBOHCTRA (Ha IPAMEPE HATPHA M Kamus), OKCHIBI A THIPOKCHTEI HATPHA W KA. Hpumenemme
INENOYHBIX METAIUIOB | HX COCAWHEHMI.

lenouHoseMensHble METAULI MarHWi W KamsOwii; mojoxkcEme B Ilepromaueckoi
CHCTEME XHMIMECKEX oneMcHTOB [ .Menaencepa, CIpOGHHE MX ATOMOB, HAXOXKICHHE B
mpupone. Pm3aecKie M XMMIICCKHE CBOMCIBA MarEMA M Kambu@sa. BaxachHmme coexmHenis
Kanpas (OKCHN, YRAPOXCH, counx). JKECTKOCTE BOJEI A CIIOCOGHI €€ yeTpaHenns.

AmomusiEl: nonoxeHHe B [IepUOAAYECKOH CHCTEME XUMMYECKHX 3JIEMEHTOR
J.¥ Mengeneepa, cTpoeHAE 2T0Ma, HAXOXACHAS B Ipupofe. MUINIECKne M XUMMHECKHE
CBOHCTBa amOMUHYA. AMGOTEPHEIE CBOMCTBA OKCHAA 1 FAAPOKCHZA ANFOMHHI.

Kenezo: monoxenwe B Ilepuopmdeckod CHCTEME  XHMMYECKUX — 3IEMEHTOB
J W Menneneera, crpoeHne aroMa, HaXOKACHHE B Upupone. DmsudecKHe M XUMIIECKAE
CBOHCTBA xKexesa. OkcHabL, THAPOKCHAL U conu xkenesa (11) 1 xenesa (III), wx cocrag, cBoficrea
H NOJyYCHHE. )

Xumuneckuii IRCnepumenm:

O3HAKOMIICHHIC ¢ 00pasuamMu METaioB M COIaBOB, HMX (JM3HUECKMME CBOMCTBAME,

Coemmmenus kpemHns 3 npupoje. Obmme npencrasienus o6 okcune kpemems (IV) m
KpeMBHEBOH KkncnoTe. CHIMKATHE, HX ACHONB30BAHUE B GHITY, B IPOMBINUIEHROCTH. BaxHelimye
CTPOMTETBHEIE MATEPHANBI: KepaMMKa, CTEKNO, nemeHT, Oerom, sxenesoleroH. IIpoGemsr
6¢30MACHOrG HCHONB30BAHKA CTPOUTELHBIX MATEPHATIOR B IOBCCTBCBHON HAI3HH.

Xumuvecxuii axcnepumenm:

U3Y4EHNE 00PA3LOB REOPTAHMIECKIX BEIIECTB, CBOUCTE COMMHON KHCIIOTHI, POBEASHNE
KaYeCTBCHHEIX PEAKIMit HA XJIOPUA-MOHH ¥ HaboIeHHe NPH3RAKOB WX TPOTEKAHMS, OMBITHI,
OTpaxaloNpe (GUKMECKHE H XMMAYCCKAE CBOYCTER IanoreHoB M MX COEMMHEHHH (BOIMOXHO
HCMONB30BAHKE BHACOMATEPHANOR), O3HAKOMNEHUE C obpasuamy XIOpUEOB (TANOTEHUAOB),
O3HAKOMIEHHE ¢ ofpasuaMd Cepsl H €& COCAWACHMAMA (BOBMOXHO HCHIONL3IOBANKHE
BHIEOMATEPHAIOB), HAOMOACHHE mpomecca ofyrmMBamMA caxapa NOX  JelcTBHEM
KOHNEHTPHPOBAHHON CCPHOH KMCIOTH, H3yHeINie XMMUIECKUX CBOMCTB pa30aBieHHOM cepHOU
KHCTIOTH, TPOBCHCHME KAYESCTBEHHON peakmpm Ha cyns(arT-HoH M HaGMMONECHHE TpU3HAKa ed
MPOTEKAHMS, O3HAKOMICHUE ¢ (u3MueckAMA CoONcTBaME a30Ta, (ociopa B BX COeIMHEHMI
(BO3MOXHO HCHONL30BAHKE BAACOMATEPHAIOR), 06pasamy a30THHIX B (POCOPHBIX yAOOpeHiit,
HONyUeHHe, COOEpaHWe, pacTiO3HABAHWE N USYUCHHE CBOWCTB aAMMHAKA, DPOBSICHUC
Ka9ECTBCHHBIX PCAKIHI HA HOE aMMOHHA H (ocdar-108 M H3ydeHre NPU3HAKOB HX IPOTEKAHAS,
B3aHMOACHCTBIG KOHIECHTPHPOBAHHON 230THOH KMCIOTEL © MEXBIO (BOZMOXHO HCIIONB3OBAHMC
BUTCOMATEPHANIOB), M3YUCHME MOZEAeH KPUCTAUIHYECKHX DeImerok auMasa, rpadura,
dbynnepena, 03HAKOMICHHE C NPOLICCOM AKCOPOLUMM PACTBOPEHHBIX BEHIECTR AKTHEHPORAHHEIM
Yriém H yeTpolicTBOM HPOTHBOT 233, OMyeHH e, COOHpaHAe, PACIIO3HABAHNE H U3YYEHIE CBOHCTE
YILACKMCHCIO Ta3a, MPOBCHEGHME KAUCCIBCHHBIX peakndi Ha KapOoHAaT M CH/MKAT-WOHSI M
M3YUCHME INPE3HAKOB MX [POTCKAHMA, O3HAKOMJIEHHE ¢ NpOAYKUMEH CHIMKATHOM
NPOMBIIUICHHOCTH, PSIICHIE IKCIECPHMEHTATLHEIX 337129 110 Teme «BaKueiliie HEMETAILTB B 11X
COSIIVIHSHILI. )

MeTanne: B HX COeREHERU

O6mas XapaKTepUCTHKA XHMHYECKHX OJJCMEHTOB — META/UI0B HA OCHOBAHHH HX
nonoxerys B llepuoamacckoll cucTeMe Xumirveckux anementos JI M. Mensieneesa i crpoeRus
aromMoB. CTPOCHMC MCTA/LTOB. METaImuecKas CBA3S U METAIAYECKAN KPHCTAULINAECKAs
PEImETKa. JNCKTPOXMMITIECKHH DA HANDDKeHmH MeTaios. Ou3MYecKHe H XUMITIECKHE
¢BoficTBa Meramnos. O6ume cnocobsl nonydenns mMeraioB. [IoHATHE O KOPPO3UM METANIOB,

W3y9eHHe DE3YNETATOB KOPPOGHE METAINIOB (BO3MOXHO HCMONE30BAHHE REZICOMATEPHANOB),
ocobeHHOCTeH B3ANMONCHCTBHS OKCHAA KAIBIMA ¥ HATPHS ¢ BOZOH (BO3MOKHO MCRONE30BAHME
BHASOMATEPHANOB), HCCICAOBAHME CBOHCTB JKECTKOH BOFHI, IpPONECCA YOPEHMS KeNesa B
xucnopofie  {BO3MOXKHO  MCTIONB3OBAHWE  BUJCOMATEPHANOB), NPH3HAKOR DPOTCKAHHA
KAYECTBEHHRIX PEAKIIH HA HOHKL MarHus, KaJbIHA, AOMUHHS, IMHKA, xkenesa (1) u xenesa
(I00), mexa (IT), HabmoacHUE M OTMMCAHME MPOHCCCOB OKPAMIMBPAtMs IIMAMCHE HOHAME HATPH,
Kanps M Kanblkg (BO3MOKHO ACIONE30BAHHE BHACOMATEPHANOB), HCCICIOBAHME aM(OTEPHEIX
CBOWCTB MHAPOKCHAA AMOMAHMA ¥ FEIPOKCHA UHKA, PeerHe JKCIepHMERTABERIX 3349 10
TeMe «BaxHelnie METAIUIB M AX COSAMHCHIL.

Xnmus 1 OKpY:RAIOMAs cpena

BemecTa 1 MaTepuanbl B HOBCEHEBHOH JKUBHA UCIOBEKa. Be3onacHoe HONONL30BaHUE
BEIECTB H XHMHYCCKAX peakimii B Obiry. [lepsas momoms npH XuMuueckuX oKorax M
OTPaBICHIIX.

XuMEMecKoe 3arpsa3HCHIe OKpYKaromeli cpems! (IpeiebHAas AOMYCTHMAS KORNSRTPALMA
semects, ganee — IIJIK). Pors xdMMH B pemeHUn S5KOFOrHIeckiX npobiem.

Xumaueckuii sxcnepumenm:

H3yIeHHIe 00pasoB MaTEPHAIIOB (CTEKNO, CIIABEI METANIIOB, NOIAMEPHBIE Ma-repﬁanm).

Mescnpeomemnsie censu

Peamu3auus MEXOPeAMETHRIX CBA3CH IIPH H3YYEHIH XUMAH B 9 KIIAcce OCYIESCTRILACTCS
Yepes MCNOIb30BaHIE KaK 001X SCTECTBEHEO-HAYIHLIX NOWATH, TAK M NOHATHIH, SRIIOMIXCS
CHCTEMEBIMH AT OT/CNBHBIX IPEAMCTOB CCTCCTBCHHO--HAYTHOI'0 LHKIIA.

O0mpie ¢CTCCTBEHHO-HayyHbic MOHATIA: Hayussii ¢rakr, IHIOTE3a, 3aKOH, TEOpud,
AHATM3, CHHTE3, KaccH pHKanyy, NEPHOFWINOCTS, HaGIOACHHE, SKCHEPHMEHT, MOJIeIAPOBatHe,
H3MCPCHEE, MOTCIE, ABICHIE, NAPHUKOBEIH 3 dHexT, TeXHONOTI, MaTEPUAIIEL.

©usuxa; MaTepHq, aToM, 3INCKTPOH, HPOTOH, HEHTPOH, HOH, HYKIHL, HM30TOLLL,
PAIMOAKTHBHOCTD, MONEKYNA, JNEKIPHYECKMit - 3apsj, NPORONHMKH, HOJYIPOBOJHUKH,
JIM3NEKTPUKH, (OTONEMEHT, BEIECTBO, TENO, OOBEM, arperaTHOE COCTOAHME BCINCCTBA, Ias,
PAacTBOp, PACTBOPUMOCTD, KPHCTATIBIICCKAS PCIIETKA, CIUIABBI, (PU3HYCCKIC BEAXINHEL, CAHHALEL
M3MEPCHHY, KOCMEYECKOE TIPOCTPAHCTBO, NIAHETEL, 38E35t, CoNHIe. .

buonorus: porocunres, Asixanme, 6mocepa, IKOCHCTEMA, MHUHEpPANBLHBIE YAOOPEHMS,
MIKPO3JNEMEHThI, MAXPOAIEMEHTHI, IUTATEIHHEIE BENECTBA.



Feorpadas: arvocdepa, rumpocepa, MMEEpamEl, TOPHBIE LOPOML, HONESHBIE
HCKOITAEMEIE, TOILTMBO, BOXHBIE PECYPCHL.

III. IIAHAPYEMBIE PE3VJIBTATEL OCBOEHHA [IPOI'PAMMEI ITO XUMHH HA
YPOBHE OCHOBHOI'O OBIHEI'O OEPA3OBAHUA

JHYHOCTHBIE PE3YALTATHI

JlnuHOCTHRE DPE3yNBTATEL OCBOCHHA MPOIPaMMEI OCHOBHOTO o0mero ofpasopaHH
HOCTHIAXOTCA B XOJE 00YICHUA XUMHH B €AUHCTRE YueBHOM 1 BOCIHTATCAEHON XeSTeNbHOCTH B
COOTBETCTBUM ¢  TPAAMIHOHHBIMK — DOCCHHCKUMHA  CONHOKYALTYPHEIMH H  JYXOBHO-
HPABCTBCHHBIMH LCHHOCTAMY, HPHHATEIME B OOINECTRS DPABHEIAME H HOPMAMHK [OBENCHHS H
CIOCOBCTRYIOT NPOLECCaM CRMOTIO3HANKS, CAMOPA3BHTIA H CONMATH3AMH 06ydaromuxcs.

JIMIHOCTHEIE PE3YNIFTATEL OIPDKAIT TOTOBHOCTH OOYIAIOMMXCA PYKOBOJCTBOBATECS
CHCTCMON HO3UTHBHEIX LEHHOCTHRIX OPHEHTAWH M PACIIMPCHME OMEITA JEATENLHOCTH Ha &8
OCHOBC, B TOM “HCIIE B JaCTH:

1) maTpHOTHYMECKOI® BOCITHTAHKS:

OCHBOCTHOIO OTHOMCHAS K OTEYECTBEHHOMY KyTIETYPHOMY, HCTOPHYECKOMY H HAYTHOMY
Hac/A€AA0, TOHAMARMA 3HAYCHHMS XWMIYECKOH HAYKW B JKH3EH COBPEMEHHOro ofmecTsa,

CHOCOBHOCTH BIAJETH JOCTOBEPHOH MHAOPMALWEH O MEpPENOBEIX JOCTHIKECHUSX B OTKPHITHAX

HHTEpEC K HPAKTHYECKOMY M3YUCHIZO TIpOdeceHil M TPYAa PasIIHOTO pod, YBAKSHHE K
TPYAY H PE3YNLTATAM TPYAOBOH ACATE/ILHOCTH, B TOM IHCIE HA OCHOBE IPHMCHEHHA MPEIMETHBIX
3HAaHM 110 XUMWH, OCO3HAHHEGZ BsIGOD MHIMBUNYATbHOH TPACKTOPUHM MPOAOIUKEHHIS
00pa3oBaHEs ¢ Y9¢TOM JIHIHOCTHBIX MHTEPECOB M CHOCOGHOCTH K XEMAH, OGIIECTBEHHBIX
WHTEPECOB ¥ TOTPeGHOCTCH, YCNEHHOE NpOPECCHOHANBHON ACATCISHOCTH M PASBHTHL
HEOGXO/MEIX YMEHUIE, TOTOBHOCTE A/AINTHPOBATECA B IPOBECCHORANEHOI Cpese;

6) 3KOJIOrHYECKOro BOCTIUTAHUAS

JKOIOTHYECKH ENECO00pa3BOe OTHOINCHHE K NPHPOAE KAK UCTOUHMKY XH3HY Ha 3eMie,
OCHOBE €€ CYIUECTBOBAHMA, HOHHMAaHME LEHHOCTH 340POBOre M (e3omacHOro oGpasa »Ku3HH,
OTBETCTBEHHOE OTHOLICHHE K COGCTBEHHOMY (JH3HUECKOMY W NCHXMYUCCKOMY 3lOpOBbIO,
OCO3H3IHME LIEHHOCTH COGIIOACHNA HpaBun Ge30MacHOro NORENEHNA TIPH PaboTe ¢ BEMECTBAMH,
4 TAKOKE B CHTYaMSIX, YTPOKAIOIINX 3A0POBEI0 U SKU3HY NEOACH;

€ROCOGHOCTH APUMCHATS 3HAHHA, MONYYASMBIE NPM H3YICHWH XUMEH, JUH PEHISHUA
3324, CEA3AHHBIX C OKPYXAIOUWIEH IPUPOTHOH CPENIol, Ans TOBLINCHUS YPOBHS KONOTHHECKOH
KyNBTYPbI, OCO3HAHUS INOGANEHOIO XAPAKTEPa KOIOTHYECKIX MPOOIEM ¥ IMyTell BX pelicHuA
[OCPEJCTROM METOAOB XHUMUMH, SKOKOTHYECKOTO MBIILICHWS, YMEHHS PYKOBOACTBOBATECA HM B
[03HABATENBHOMN, KOMMYHUKATUBHONA U COLXANLHOM IpaKTHKE,

METAIIPEAMETHBIE PE3VJILTATHI

MUAPOBOM U OTEHECTBEHHOK XAMIH, SARHTCPCCOBAHHOUTH B HAYHEELX SEAHUAX 06 ycTpoiicTBe
Mupa 1 o0mecTaa;

2) rpaxAaHCKOTO BOCHUTANHS:

- HPEACTABJICHHS O CONMATBHBIX HOPMAX X HPaBHNAX MEMIMIHOCTHLIX OTHONCHHH B
KOIIEKTHBE, KOMMYHHKATHBHOK KOMITETEHTHOCTH B OBIIECTBEIHO TIOJIE3HOM,
YIE0H0-HCCTISAOBATENECKON, TBOPIECKOH M JPYTHX BAJNAX JCSTCILHOCTH, TOTOBHOCTH K
PasHO0Opa3HOH COBMECTHOM JEATEIFHOCTA NP BHIIOMHEHEN yIeOHEX, MO3HARATENBHBIX 38724,
BEIIONHCHUA XUMWYECKHX 9SKCIEPHMCHTOB, CO3JAHME Y4eOHBIX TIPOKTOB, CTPEMIICHEA K
B3aMMONIOHUMAHIO ¥ B3aMMOIOMOMY B Iponecce 3Tol yueGHOH NeATSNEHOCTH, FOTOBHOCTH
ONCHEBATH. CBOE [IOBE/ICHIE H IOCTY KK CROMX. TOBAPHINEH ¢ MO3AIINH HPABCTBEHHEIX # IPABOBHIX
HOPM © Y9ETOM OCO3HAHHA IOCHEACTBAN HOCTYIKOB;

3) HEHHOCTH HAYIHOTO HO3HATHA:

MHUPOBO33PCHUCCIME HPESJCTaBNEHMS ©  BEWICCTBEC M XUMUIECKOH  peaxuus,
COOTBCTCIBYIOIIME COBPEMEHHOMY YPORHIO Pa3BHTHA BayKd M COCTABIIONNAE OCHOBY WA
TIOHUMAHUA CYINHOCTH HAYTHOH KapTUHEE] MHDA, HPCACTABICHHA 00 OCHOBHEIX 38KOHOMEPHOCTSX
PasBUTHA PUPOAEI, B3ANMOCBA3LX YETOBCKA ¢ IPHPONHOH CPEOH, O PONM XMMUM B MO3HAHUH
3THX 3aKOHOMEPHOCTEH;

UO3HABATE/HHEIC MOTHBBL HANPABJICHHEIE HA IIONYYEHWAS HOBHIX 3HAHMY IO XUMHH,
HeoOxoMuMbIe i OOBACHCHMA HaONONASMBIX IIPONECCOR K ABJICHEH, NOSHABATEIbHOM,
HEQOPMALMOHHOM B SUTATENbCKOM KYILTYPEL, B TOM YHCHE HABLIKOB CAMOCTOSTE/BHOM paboTsl
¢ yIeOHBIME TCKCTAMM, CIPABOTHOH IMTEPATYPO, AOCTYIHBIME TCXEHIECKHMU. CPEACTBAME
FHGOPMAHOHHEIX TEXHONOIHI,

MITEPEC K OOYUEHMIO M MOSHAHMIO, JIOGO3HATEIBHOCTE, TOTOBHOCTE H CIIOCOOHOCT K
©aMO06pa3OBAHMIO, HPOSKTHON W HCCICAOBATEBCKON JEATESIEHOCTH, K OCOIHAHHOMY m6opy
HaNpaBJICHHOCTH M YPOBHK 00yYCHPA B AaGHEHITE, -

4) popMEpPOBANEE KYJILTYPhI 3I0POBhY:

OCO3HAHWE LEHHOCTH J>KM3HH, OTBETCTBCHHOTO OTHOMICHMS K CBOEMY 3JIOPOBBIO,
YCTaHOBKM Ha 3/(0pOBbiif 00pas JKM3HH, OCOSHAHHE INOCNCACTBHI H HENPHATHE BPENHBIX
TIpUBErMEK (YIOTPEONCHNA ANKOTOMA, HAPKOTHKOB, KypeHus), HeoGXOTMMOCTH COOMIOZCHMS
npaswi Ge30macHOCTH PR OOPAIIEHAN ¢ XHMHYCCKUME BeIECTEAMME B GBITY ¥ peanbHOH KH3HY,

3) TpYOBOTO BOCHHTANNNA?

B ToCTaBe METANPCAMETHRIX PE3yiIBTATOB BEICIEIOT SHAYAMEIC JUH1 ()OpMUpOBAHNA
MUPOBO33PEHHs OOMEHAYIHEIE NOHSTHA (3aKOH, TCOPHA, NMPUHIMN, THIIOTE3a, (JAKT, CHCTEMA,
[PONECE, IKCHCPHMEHT ¥ APYTOE.), KOTOPEIE MCHONB3YIOTCE B CCTCCTBCHHO-HAYTHEIX yHeOHbIX
TPCAMETAX H HO3BONIAIOT Ha OCHORE 3HARMI M3 STHX ApeIMEToB HOPMHAPOBATH IPEACTABICHHE O
LENOCTHOA HaydHOW KAPTHMHE MHPa, M YHMBCPCATHHEIC ydeOHble AciicTBHS (NO3HABATENLHLIE,
KOMMYHWKATHEHELE, PETYJATHBHEIE), KOTOPHIC ofecmemmeaior GopMUpOBaHie TOTOBHOCTH K
CAMOCTOATEIHHOMY TNAHHPOBAHIIO U OCYINECTBREHUIO YICOHOH ACATEIEHOCTA.

Hosnasarenbubic yHHBepCATbHbIE YI¢OHEIE NelcTBHA

bazoBbic NOrHYceKkue AeHCTBREA:

YMEHHS ¥CTIONB30RATh NPHEME! JIOTHMECKOrO MEGIDNEHHA TPH OCROCHMH SHAHMH:
PACKPHIBATH CMBICI XAMUAYECKITX TIOMATHH (BEIENATE MX XapaKTePHEIC TPH3HAKH, YCTAHABRBATE
B3AMMOCBA3b ¢ HOPYIHUMH IOHATHNME), HCIOJIB30BATh HOHATHEA XIS OOBACHEHMSN OTACIHHBIX
taxron v styTEHMI, BEIGHPATE OCHOBAMHS M KPHTCPYH JUTA KNACCAMDMKAIMA XMMUIECKHX BEMECTS
H XUMHYECKMX PEaKUyii, YCTAHARIMBATL UPHYMHHO-CIEACTBCHHEIC CBASH MEXZY oGBexTamu
USY4CHHSA, CIPOMTH JIOTHYCCKHE PacCYyAeHMA (WHJ(YKTHBEHC, ACAYKTHBELIC, O aHANOrHH),
JIENATh BEIBOIKI H 3aKTIOYUCHAS,

YMCHHE OPHMEHATh B NPOUECCEe MO3HAHHA TOHATHY (OPSAMETHEIE ¥ METAIPEAMETHEIC),
CHMBOIIIMOCKAC (3HAKOBLIE} MOJEIM, WCIONB3YEMBIE B XHMMH, OpeoGpazoBHIBATh IIAPOKC
OPHEMCHACMEIC B XAMAH MOZS/IBHEIE OPEACTABNCHEN — XMMAIECKHiA 3HAK (CHMBOA 3]IEMCHTA),
XUMHMEeCKas (OpMyna H YpaBHCHME XMMHUCCKOR peaxmuy — npd pemeHHn ygeOHo-
TO3HABATENEHBIX 331349, € YIOTOM OTMX MOHNCNLHEIX UPSACTaBICHHN BBLABIAT, K
XapaKTepPU3OBATS CYIHECTBEHHBIC MPH3HAKH M3YYaCMEIX OOBEKTOB — XEMUYCCKHX BEINGCTB K
XUMHRYECCKHX, PEakuul, BRBIATS OOIIAC 3aKOHOMEPHOCTH, IPUTHHHO-CICICTBCHELIC CBA3H M
IPOTEBOPEYES B M3YJaeMEIX NPOLECCAX H ABNCHUAX,

bazeBsie BectenoBaTeNIbLCKHE NelicTRAY;

YMCHHE ACTONE30BATE IIOCT2BICHHAIC BONPOCH! B KAUeCTBE HHCTPYMEHTA IOSHAHEA, 4
TAlOKe B Ka4ECTBE OCHOBHM /14 (DOPMHpPOBAHMA THIOTE3E N0 TPOBEPKE MPABHIHHOCTH
BRICKA3HIBAEMBIX CYXACHMI,

OpHOGpeTeHre OMbITA IO TNIAHMPOBAHMIO, OPTAEM3AINA ¥ LPOBE/EHHMIO YYEHUTECKHX
IKCIICPHMEHTOB, YMEHHE HabNONATE 32 X0ZI0M IPOIIECCa, CAMOCTOATENBHO NPOrHOSHPOBATh ET0
pe3yInTar, (GopMyNHpoBaTh 0GOOMCHMA H BEEBOHEL 1O pesynETaraM NpOBCAEHHOIG. OIEITE,
HCCIEAOBAHUA, COCTABIATE OTIET O IPOACTIAHHOM paboTe.

Pabota ¢ uadopmanueii:



YMEHIE BEIOHPATS; 2HA3APOBATE M MHTEPIPETHPOBATS MH(IOPMALIIO Pa3ANIHBIX BHI0B
T (OpM TPEACTABNEHNAN, NIOKYSAEMYFO M3 PA3HBIX MCTOYHHKOB (HAYTHO-HOMYISPHAS IHTEPATYPa
XAMIYECKOTO COIEPKAHNA, CIIPABOYHEIC TOCOGMA, pecypchl VIETepHeTa), KPETHICCKH OLICHHBATH
NPOTHBOPEIHBYIO H HEAOCTOBCPHYIC HEQOpMaIITo;

YMeH¥E DPHMCHATE Pa3IMIHbIe METOARE M 3aNPOCEH! OPH NOKCKE 1 0T00pe mHdopMaiiy 0
COOTBETCTBYIOUIMX RAHHBIX, He©OX0I¥MBIX JUI BRINIONHECHAS YICOHBIX H IIO3HABATCIBHBIX 337149
ONpENIEAEHHOr0 THIIa, NPHOODETCHHE ONMBITa B OGNacTH KCNOMB3OBAHMA HH(OPMAIMOBHO-
KOMMYHUKATHBHEBIX TSXHONOTHE, OBIaACHAS KyJbTYpoi AKTHBHOIO MCTIOLIOBAHMSA PATAYHELX
TIOMCKOBEIX CHCTEM, CaMOCTOATENIGHO BEIGHparh OOTHMANBHYIO (OpMY IpeNCTABIEHHA
lm(llopMam u RIUROCTPUPOBATE PEINAEMBIE 33Ja4M HECNOXKHBIMU CXEMAaMH, JuarpaMmamMi,
IpyrunMA GopManiu rpadixm 1 ux koMOHBAANME;

YMEHHE MCIOMBIOBATh M AHANMIMPOBATE B NPOUECCE yqeﬁnou B HCCNEAOBATENbCKON

- BeATeIEHOCTH HH(QOPMANMIO O BIMAHMY IPOMBIIICHHOCTY, CEARCKOro X03MHCTBA H TPAHCIIOPTa
Ha COCTOAHMAE OKPYKAIOH(EH NPRIPOAHON CPEXEL.

KommynrukaTaBHEbIC YHABEPCANILHbIE yae0abIe AelicTBANA:

YMEHMA 337aBaTh BOHpOCH (B- Xoje Auanora u (#iM) JHCKYCCHM) MO CYIHECTBY
obcyxnaeMod  Temsl, (OPMYANPOBATS CBOM NPEMIOKSHHA OTHOCHICIBHO BHIIONHCHAA
NPEIIOKEHHON 3a1a'k;

YMEHHA IPSACTBIAATE HONYICHHEIC PE3YIILTATHI IIO3HABATEILHOM AEHTCIFHOCTA B YCTHBIX

TeIioBoii adeKT peaKiniu, SAPO ATOMa, JEKIPOHHBE CI0i aT0Ma, aTOMHas OpOMTARs, PAIBYC
#T0Ma, XUMHWJIECKas CBS3b, NOJPHAS M HENONAPHAs KOBAICHTHAA CBA3b, HOHHAN CBA3h, MOH,
KaTHOH, AHAOH, PaCTBOP, MaccoBad JOJ BemecTha (MPONCHTHAA KOHICHTPAIA) B pACTBODE;

. FUEOCTPUPOBATE B3AUMOCBH35 OCHOBHBIX XAMAIECCKIX NOHATHIE 1 IPAMCHATH 3TH
TIOHATHAA DPH OIMMCAHIH BEINECTB M HX IPEBPARICHHLT;

. ACIOJB30BATE XUMUIECKYI0 CHMBONMKY JUIL COCTABNCHES (OPMYN BEDIIECTB M
YpaBHEHMH XAMAIECCKUX PEaKIp;

. OTPENCITTH BATCHTHOCT ATOMOB NIEMCHTOB B GHHAPHBIX COCTHHEHMAX, CTETICHD
OKHCIICHHA ICMCHTOB B OMHAPHBIX COCAHHCHMAX, HPHHANLICKHOCTE BEOICCTB K OPEACIEHHOMY
Knaccy coeamucriii mo GopMynaM, BHA XHMIIOCKOH CBA3H (KOBAICHTBad ¥ HOHHaA) B
HCOPTANMYECKIX COCNMHACHIAX;

. packpbisaTh cMbIc1 Ileprommeckoro saxona J M. Menneneepa: IeMOHCTPHpPOBATH
NOH¥MAHAE IEPHOMIISCKOil 3aBUCHMOCTH CBOHCTE XUMHIECKUX SIeMEHTOB OT UX JI0JI0KCHHL B
Hepromurieckoli ccTeMe, 3aKOHOB COXPAHEHMA MacChl BEMECTR, IOCTOSHCTRA COCTABA, ATOMHO--
MOIICKYIISIPHOTO YUCHHS, 3aK0OHA ABOraupo; ) 7

. OIMCHIBATE A XapaxTepuioBarh Tabmmauyio dopyMy Ilepuomraeckodl cACTEME
XUMMICCKHX. JICMCHTOE, PasNAgYaTh MOHATHA «TaBHAs NOATpyIma (A-rpyrma)y A «@oboaHas
noarpymma (B-rpymma)», Maible B GOIBIHE ICPHONLL COOTHOCHTH 0GO3HAYCHHS, KOTOPHIC

U IACHMCHHBIX TEKCTAaX, MENATH INPEICHTAEIO PE3YILTATOB BHIIONHEHHA XHMUYECKOTO
sKcnepuMenTa (NMabopaTropHOro omerra, JTaGopaTopHOH paGoTHI MO HCCIEZOBAHWIO CBOHCTE
BCIICCTE, Y4eOHOT0 IpoeKTa);

yMeH#sA yyeOHOr0 COTPYRBMSECTRa CO CBEPCTHHEKAMH B COBMECTHOH IIO3HABATEIBHOMN M
HCCTIENORATENBCKOH JSATENLEOCTH OPH PENICHAN BOSHUKAIOMMX TPOGIEM HA OCHOBE YUETa
OfimEx MHTEPECOB ¥ COIIACOBAHMA MO3HIM (0GCY:KIeHMs, OGMEH MHCHMAME, «MO3TOBBHIC
HITYPMBI», KOOPAMHALUA COBMECTHLIX ACHCTBHMN, OTPEAEICHAE KPUTEPUES 110 ONEHKE Ra9ECTBA
BEIMOMHEHEOH paboTel B ApyTHE).

Perynarmeubiec yHHBEPCATLHEBIE yieOHbIe JeHCTBAN;

YMeHHE CaMOCTOATENRHO ONPEACILITh LENH AEATEILHOCTH, INIAHUPOBATh, OCYNICCTBALTH,
KOHTPONMPOBATE M HPH HCOOXOAMMOCTE KOPPEKTHPOBATb. CBOIO ACATENBHOCTH, BHIOMpaTsH
naubonee 3HEKTEBBEIC CIIOCO0H! PENICEHS YIeOHBIX 1 I03HABATENBHEIX 33129, CAMOCTOLTSILHO
COCTABAATE HWIH KOPPEKTEPOBATEH IPEIONEHHELEH ANrOPHTM JEHCTBUH IPH BHNOTHEHN 3aAaHMIT
¢ yu€TOM DOJY9CHMS HOBBIX 3HAHHH 00 W3YHaeMbIX 0OBEKTaxX — BEINECTBAX M PEaKHHAX,
OLICHMBATH COOTBCTCTBYE TIONMYIEHHOTO PE3YNbTATa 3asBIECHHON e, yMeHe NCNONL30BATE K
AHANU3UPOBATH KOHTEKCTEL, IIPE/UIATAEMBIE B YCIIGBHK 3aIaHHI,

HPEIMETHBIE PE3YALTATEI

‘B cocraBe DpeAMETHHIX pPe3YILTATOB II0 OCBOCHMIO O003aTENLHOrO COMESPIKAHIH,
“YCTaHOBNEHHOTO JaHHOM denepamuoii paGoucit mporpammol, BEIACIMOT: OCBOEHHHIE
ODYuAIONHMICS HAYUHBIC 3HAHMA, YMeHMA ¥ cmocobnl nelicTsmit, cnemmuaeckue Wit
NpeAMETHOH 00TacTH «XWMHA», BRIL KEATCSILROCTH HO NONYUEIDNO HOBOFYO 3HAHWS, €T0
HHTCPIPCTAIME, PeobpasoBaniio U IPHMEHEHHIO B PA3IMIHLIX Y4COHBIX B HOBBIX CHTYAIIAX,

K xomuy ofyuenns B 8 xmacee npeaMerHble pesyIETaTh HA 6a30BOM YPOBHE MOJDKHEI
OTPaXaTh CHOPMUPOBAHEQCTE ¥ O0YIAIOMMXCS YMEHT:

. PAcKpPBIBATE CMBICH OCHOBHRIX XUMHYECKMX NOHATHI aroM, Monexyna,
XOMEYECKAI DIIEMEHT; NPOCTOE BELIECTRO, CIOKHOE BEINECTBO, CMech (0IHOpOAHAA H
HEOAHOPOHAst), BAICHTHOCTh, OTHOCHTENbHA aTOMHAA M MOIEKYIApHaid Macca, KOJHYCSCIBO
BEHIECTBE, MOIL, MOJMPHAd Macca, MaccoBad OOIE XMMMUSCKOTO SICMEHTA B COSHMNCHMN,
MONIpHBIH 00BEM, OKCHI, KUCTOTA, OCHOBaNHE, CONL, MMCKTPOOTPHNATENIHLHOCTS, CICIEHDL
OKHCHICHHS, XMMHYECKad peaxinat, Kiaccnuianus pealalmii: peakiyE COeNMHEHHsA, PEealiHu
PasNOKCHMS, PEaKIMu 3aMEINEHys, PeaKuMu O0Mepa, JK30- M IH/IOTEPMUMECKHE DEAKIMH,

YUCTIOBIMH XaPaKTEPUCTHKAMY CTPOEHHAS ATOMOB XHMIIECKIX 3IIEMEHTOR (COCTAR U 3apa SApa,
OfIIes YHCI0 INCKTPOHOB M PACNPEAEIEHHE HX JI0 3CKTPOHHEBIM CI0AM),

. KIACCH()UIHPORATE  XUMMYECKUE INEMEHTH, HEOPraHMYECKHE  BEINECTBA,
XUMITIECKAE Peakiiy (TI0 IHCIY M COCTaBY YUACTBYIOMMX B PERKIAY BEIIECTB, N0 TETIXOBOMY
abdexry);

. XapaKTepHU30BaTh (OMMCHBATE) OOMIIE XAMIMECKHE CBONHCTBA BEIIECTR PasITHbIX
KJIACCOB, MOATBEPXIa% . ONMCAHME NPUMEDAME MONCKYNAPHBIX YPABHCHKN COOTRETCTBYIOMIAX
XMAYECKUX PEAKITHIA,

. TPOTHO3EPOBATE CBOICTBA BEIECCTB B 3aBHCHMOCTH 0T FX Ka9eCTBEHHOT O COCTABA,
BO3MO)KHOCTH IPOTEKAHMA XMMHYECKNX MPESBPAILEHH B PasIMUHBIX YCHORHAX;
e BBIMUCIIITS OTHOCHTENBHYIO. MONGKYAPHYIO M MOAPHYIO MacChl BEINECTB,

MaccOBYIO IOII0 XAMUMSCKOr0 3IEMEHTA IO (JOPMyJI€ COSIMHEHNA, MACCOEYIO KOO BEIECTSA B
PAcTBODE, NPOBOXMTE PACHETH] 1¢ YPABHCHHIO XHMHYECKOH PEAKITHIL;

. IIPHMEHATE OCHOBHBIE OTICPAITHA MEICTHTEILHOH AEATEIFHOCTH — AHANN3 ¥ CARTES,
cpaBHEHHME, 00O0MEHAE, CHACTEMarH3alyKk), KIACCM(AKAIMI0, RBEISBICHAE IPMYMHHO-
~CIICICTBEHHABIX CBS3CH — J71% M3yHCHUA CBOHCTR BEINECTB B XMMHIECKUX PEaKI|it, ECTECTBEHHO-
HayJHBIC MCTONB DO3HAHMA — HaOIIOACHHE, W3MEPEHWC, MOJICIMPORAHME, JKCIEPHMEHT
(peaILHERT 1 MEICACHHBIIN); ’

. CIIENOBATH NpasWiaM IOJL3OBAHMS XHMMeckodl mocymod W MabopaTopHBIM
00OpyIOBAHAEM, a TAKIKE IIPABHIAM COpatNEHIis ¢ BEINCCTBAMA B COOTBETCIBHM C HECTPYKIHAME
N0 BHIMOAHCHWIO JNAaGOPATOPHEIX XHMHYECKHX OMNLITOB O NONYYEHMIO W COOHpaHHIO
Ta3000pasHLEIX BEMIECTB (BOAOPOA2 H KHCIOPOAR), IPUTOTORICHAIO PACTBOPOB C OMPEACHEHHON
MACccOBOH  JONeH pAcTBOPEHHOro BEHIECTBA, IUIAHMPOBATE: M IPOBONWTL XEMHYCCKHS
3KCTIEPUMERTEL TIO. PACTIO3HABANMIO PACTBOPOB IIENOUEH M KHCAOT ¢ IIOMOIIBIO HHIMKATOPOB
(naxmyc, peHorranens, METAIIOPAHIK B IPYTHE).

K xomy oGyuenns B 9 Kiacce NpEAMETHEIE PE3YIbTATH HA Ga30BOM yPOBHE JOJDKHEL

- OTpaKath cHOPMUAPOBANNOCTS ¥ 0BYUAICIIXCS YMEHIY:

. PaCKpPHIBATE CMBICH OCHOBHBIX XUMHHECKHX MOHATHH: XHMITICCKIE HCMEHT, aTOM,
MONEKyNa, HOH, KAaTHOH, AaHHOH, IPOCTOE BEINECTBO, CHOKHOE BEIIECTBO, BAICHTHOCTD,
YIEKTPOOTPHIATCIBHOCTE, CTENCHs OKHCICHM, XMMAUIECKAs PEaKuyud, XMMITIECKad CBs3b,
TerroRoii 3pdiexT peaxuny, MONb, MONHPHEIE 00BEM, PACTEOP, JNEKIPOINTE], HEMNIEKTPOIMTEL,



IMEKTPONMUTHICCKAS JHCCOIMAIML, PEakiii HOHHOrO oO0OMEHd, KaTalu3arop, XUMUHECKOS
PaBHOBCCHE, OOPATHMEIE B HCOOPaTUMbIE PEAKIIFM, OKMCIUTCIEHO-BOCCTAHOBHTETBHEIC PCAKITIH,
OKHCITHTE!b, BOCCTAHOBHTENS, OKACICHAE ¥ BOCCTAHOBJICHHE, @UIOTPONHS, aM(QOTEPHOCTS,
XMMHYECKad CBS3h (KOBAICHTHAA, HOHHAL, METALIMICCKAi), KPACTAUIMICCKAf PEIIETKa,
KOPPO3WH  MCTA/UIOB, CIUIABbL, CKOPOCTh XHMHYCCKOH DCAKIMM, HPEACNHHO JOTYCTHMAN
romtienTpammg 1K semectsa;

. HIDIOCTPEPOBATS B3AHMOCBA3k OCHOBHBIX XMMIICCKIX IOHSTHH H TIPUMEHATH 3TH
LOHATHA IPH OMUCAHUHN BEMECTB ¥ MX NPCBPAMCHHAIN,

. HCHOJB30BATE XUMWYECKYI0 CHMBOIMKY IS COCTAaBICHUA (JOPMYJ BEWIECTB M
YPaBIICHHI XHEMITUECKEX PEAKIMIA;

. ONPENEHST, BANCHIHOCTE M CTCNGHP OKHCICHUS XAMWYSCKUX 3/IEMEHIOB B
COCZIAHEHIAX pAs/FHOrO COCTaBa, NPHMHAJICKHOCT BEWICCTB K OIPCACHEHHOMY  KJIAccy
COCTHHEHMIT 110 GOPMYIaM, BHX XUMIISCKOR CBA3M (KOBAJICHTHAS, HOHHAM, MCTAUDNAIECKas) B
HEOPraHIICCKHX COCAUHCHMUX, 3apAN HOHa 110 XHEMIICCKOM HOPMYIC, XapaKrep Cpeibl B BOAHBIX
PACTBOpaX HEOPTaHAYECKNX COSJHHEHHH, THI KPUCTAUNMMECKOH PElIETKH KOHKPETHOTO
BEUIECTBA,

. packpeiBath  oMeIcH - [leprmoamueckoro  sakoma LU .Memgeneesa m
JEMOHCTPAPOBATh ©r0 NOHAMAHHE. ONKCHIBATH W XApaKTepH3oBarh TabmEdaHYIO (opMy

. IPHMEHSATH OCHOBHKIE ONIEPAlIAE MEICTHTENEHOM ETTE B ROCTH — AHATMS3 H CHHTES,
CpaBHCHHC, 0000INCHNE, CHCTCMATA3AIMIO, BELBACHHS IIPHUMNIHO-CIEACTBEHHBIX CBA3EH — I
U3YSICHHA CBOMCTD BEMECTD M XHMITICCKIX PEAKIii, €CTCCTBEHHO-HAyIHEIC METOBL IIOGHAHMS —
HabmoncHye, H3IMEPEHIE, MOACIHPOBAIC, SKCTICPHMEHT ( PEANbHEIT H MBICTEHHbII).

TlepromecKoit CHCTCMET XMMITICCKHX 3TIEMEHTOB: Pa3/IMTaTh OHATHS «TIaBHAas TIOATPYIa (A~
IpymHEA)» K «rofouHas moarpynna (b-rpymma)», Mamsle W GONBIEHC MEPHONEI, COOTHOCHTH
0003Ha"CHAS, KOTOPHIC UMEIOTCA B TNIEPHOAMIECKOM TalHIlE, ¢ THCTIOBEIMH XapaKTePHCTHKAME
CTPOCHMA ATOMOB XUMHUECKEX S7I€MEHTOB {COCTAB M 3apsad Anpa, 60INee THCIO IMEKTPOHOB X
PACTIPELEHCHME EX [0 MICKTPOHHEIM CNOAM), 00LACHATS 0OIEE 3akOHOMEPHOCTH B H3MCHCHHI
CBOHCTB 3MEMEHTOB U MX COeZMHEHMIF B IpefelaX MambiX NEPHOJOB M I'MABHBIX MOAIPYOI C
y'-lc’[‘ObI CTPOCHHA MX aTOMOB,

. KIACCHHLEPOBATE  XUMITYECKHE JNEMEHTHI, HCOPTaHHYECKME BEUIECTBA,
XUMHYECKHE PEakiy (IO YMCIY M COCTARY YYAaCTBYIOIHMX B PEaKiliy BEILECTB, N0 TEILIOBOMY
sthdekTy, Mo M3MEHEHIIO CTETeHEH OKUCHCHAL XMMIFECKUX. JIEMERTOB);

. Xapakrepu3oBark (OMHCHIBATH) 00muie H clelHIeCKHe XIIMIIECKHE CBOMCTBA
[POCTHIX H CHOXKHBEX BEIICCTB, MOATBEPAAN OIKUCAHME IPUMEPAMK MONCKY/LPHEIX B HOHHBIX
YPABHEHMI COOTBETCTRYIONINX XKMMHIECKUX PEAKIHii;

. COCTABIIATh YPaBHCHUA JEKTPOJHTIMUCCKON AUCCOUMAUME KUCJIOT, HENOYeH M
COJeii, MONHBIC B COKPRMIEHHBIC YPAaBHCHHS PCaKUMi HOHHOTO OOMEHH, YPABRHCHUA peaKidii,
TIOATBEPRAAOIMUX CYIMECTBOBAHAE ICHETHYECKOR CBA3M MEXAY BCNISCTBAMU PASIATHEIX
KIIACCOB;

. PacKpHIBATE CYIIHOCTh  OKHCIMTSNGHO-BOCCTAHOBATCHBHEIX  PeakIui
TIOCPEACTEOM COCTABICHIS NISKTPONHOTO §anaHca 3TUX peaKiuis;

. TIPOTHOZHPOBATH CBOHCTRA BEIIECTR B 3ABMCHMOCTH OT MX CTPOSHUS, BO3MOKHOCTH
MPOTEKAHMA XHMIMECKIX NPEBPAINCHUH B PasIMUHbIX YCROBHSX;

. BBIGHCIIATE OTHOCHTENBHYIO MOJNEKYJADHYI? M MOJSPHYIO MACCHl BCHECTE,
MACCOBYIO OO XHMHUSCKOrG IEMEHTa N0 GOPMyNe COEAUREHNS, MACCOBYIO 0N BEMIECTRA B
. PacTBOPE, TPOBOAMTE PACUETHI IO YPABHEHMIC XUMHIECKOH PLakiuy,

e  co0mogat OpaBHIa HONB30BAHMA XHMHEUCCKOH NOCYNOH B Jxaﬁopa'ropm.m
000pyAOBaHFEM, A TAICKS NPaBINa oOpamenHts ¢ BEIMECTBAMH B COOTBETCTBAH C MHCTPYKITHIME
[0 BEITONHEHWIO NA0OPATOPHBIX XUMEYCCKEX ONBITOB 10 NONYUCHHO M COGUpAHMIO
ra3000pa3sHBEX BEUECTR (AMMIAKa H YrIIEKHCIOro rasa);

. TPOROJWTh PEAKIHH, MNOATEEPKANONME KAUESCTBEHHbI COCTAB PasIMUHBIX
BEIMECTB: PACIO3HABATh OUMTHBIM NYTEM XJNOPHA-, Gpomumx-, woxwd-, kapGomar-, docdar-,
CHITHKAT-, CYJb(ar-, THAPOKCHA-MIOHBI, KATHOHBI aMMOHPA M HOHBI M3YYCHHBIX METAINIOB,
TPACYTCTBYIONHE B BOTHEIX PACTBOPAX HEOPTAHMMECKAX, BCIECTE,



IV. TEMATHUYECKOE INIAHUPOBAHHUE

8 KJIACC
Koangecrso aacos JIEeKTPOHHbIE
Ne | Haumenosaumne pasienos u Tem (uupposrie)
-/ OporpamMMbIl Beero Kourpoasmusie Hpakradeckue obdpasoBarebHbIE
padoTeI padoThI pecypeni
Pa3nen 1. lleppoHayaabubie XUMHAYECKHE NOHATHS
1.1 | Xumus - BakHas 00JIACTE €CTECTBO3HAHUS 1 5 2 bubmuorexa ITOK
IPAKTHIECKOI ACATENLHOCTH YEJIOBEKA _ ' https://m.edsoo.m/7f41 837¢ |
1.2 BemecTea B XAMIYECKUE peakInK 15 1 bubmmoreka ITOK
https://m.edsoo.ru/7f41837¢
HToro mo pazaeay 20
Paspen 2. Bakneiilmne npeacTaBuTe/ I HEOPraHHIECKHX BEICCTB
2.1 | Boznyx. Kucnopon. Ilonstue 06 okcumax 6 Bubmmorexa [IOK
v https://m.edsoo.ru/7f41837c
2.2 | Bopopoa. HonsaTtrie o kucioTax u cosax 8 1 bubmuoreka IJOK
https://m.edsoo.ru/7f41837¢
2.3 | Bopa. PactBopsrr. IToustre 06 ocHOBaHMAX 5 1 1 Bubmmorexa ITOK
A https://m.edsoo.ru/7f41837¢
2.4 | OcHOBHBIE KJIACCH HEOPTAHMYECKHX 11 1 1 bubmotexa ITOK
COCOUHEHMH https://m.edsoo.ru/7f41837¢
Hroro no pasaery 30

Pasnen 3. [leproauuecknii 3axon u Ilepuoauaeckasn cncrem

a xumMuYeckux djiemenTos /.M. Mennaeneesa. Crpoenue aTomos.

XumMuueckas ¢Ba3b. OKHCIATEIFHO-BOCCTAHOBHTEILHEIE PeAKIHH
13.1 | Iepmomnueckuit 3axon u [lepuommdeckas 7 bu6mioTexa IIOK
CHCTEMA XMMUYECKUX DIEMEHTOB https://m.edsoo.1u/7f41837¢
| 1. Menzneneesa. Ctpoenue atroMa
3.2 | Xumugeckas cBs3b. OKUCTHTEIHHO- 8 1 bu6tmiorexa IJOK
BOCCTAHOBHTENBHEIE PEAKITUN https://m.edsco.ru/7f41837¢c
Hroro oo pazgenxy 15 bubmrotexa [TOK

https://m.edsoo.ru/7f41837¢




PesepeHoe Bpems

bubmorexa [IOK
https://m.¢dsoo.ru/7f41837¢

OBHIEE KOJIMYECTBO YACOB 11O
IIPOI'PAMME '

68




9 KJIACC

Ne HaumenoBaHue pa3jaeiioB H TeM KoaugecTno 9acos JJIeKTpoHHbBIE (IH(pPOBEIE)
n/m | HporpamMmbl Bcero Kourpoabusie | Mpaktiaeckue | 00paosaTeinubie pecypenl
paboThI padoThI
Painen 1. BemecTBo M XHMHMECKHE peaKIMH -
1.1 | IToBTOpeHue u yriuyOneHue 3HAHAN OCHOBHBIX 5 1 Bubmmorexa LIOK
| pazpenos kypca 8 kiacca _ hitps://m.edsoo.ru/7f41a636
1.2 | OcHOBHEIC 3aKOHOMEPHOCTH XUMHYECKHX 4 Bubmmorexa ITOK
peaknmit https://m.edsoo.ru/7f41a636
1.3 | DnexTponuTUyecKas AUCCOMUAAIINS. 8 1 1 buGmorexa IJOK
XuMugecKre peakiiiy B pacTBOpax httpsi//m.edsoo.ru/7f41a636
HToro mo pasneny _ 17
Paznen 2. HeMeTalllibl M HX COeIHEBECHHA
2.1 | O6mas XapakTepucTIKa XUMUIECKUX 4 1 bubmuorexa IHOK
aneMentoB VIIA-rpynmet. ["anorenst hitps://m.edsoo.r/7f412636
2.2 | O6ias xapaKTepucTHKa XHMHYECKHX 6 brbmorexa I{TOK
aneMeHToB VIA-rpyrmel Cepa u e€ https://m.edsoo.ru/7f41a636
COCTAHEHUS
2.3 | Obmas xapakTepucTHKa XUMUYECKUX 7 1 bubmorexa IIOK
sneMeHTOB VA-rpynnsl. A3oT, Gocdop 1 ux https://m.edsoo.1/7f412636
COCTMHEHUS
2.4 | O6mas xapaKTepUCTHKA XMMUAIECCKUX 8 1 2 Brtmiotexa IJOK
anemeHTOB IVA-rpynnsl. Yrnepon u KpeMHui https://m.edsoo.ru/7f41a636
H X COCTHHCHNA
o pasaeny 25
Pazmen 3. Merauibl 1 HX COeRMHCHMS
3.1 | Obmme cBOWCTBA METAILIOB 4 bubmaoreka [JOK
hitps://m.edsoo.ru/7f41a636
3.2 | Baxwueitmnue MeTaninl H HX COeOUHCHUS 16 1 2 Bbutmuotexa HHOK
https://m.edsoo.ru/7f41a636
Hroro no pasgery 20




Pazpnea 4. Xumus u oKpyxapnias cpeaa

4.1 | BemecTBa H MAaTepHAalbl B KI3HN YeJIOBEKa 3 Bubmuorexa ITOK
https://m.edsoo.rw/7f41a636

Hroro no pazgeay 3

PesepprOE Bpems 3 bubmuorexa LIOK
https://m.edsoo.ry/7f41a636

OBIIEE KOJIUYECTBO YACOB IO 68
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V. HOYPOYHOE INTAHUPOBAHHE
8§ KJTACC

KoangeeTBo 9acon

JNeKTPOHHbIE H(pPOBLIE

| OTHOCHTENBHAA MOJIEKYJISIPHAs Macca

Ne Tema ypoxa K II Aara o0pasoBaTeILHBIE
o/ ypo Beero onTpoienble | IpaxTaueckue | oooon, o p
paboThI paboThl _ pecypent

1 IIpeamer xuMun. Pone XuMun B w3l |- 1 bubmiorexa [IOK :
yenoreka. Tena v BeImecTRa ) https://m.edsoo.ru/ff0d210c

5 ITorsTHE O METOIAX MO3HAHMS B XUMMHA 1 Bubmmorexa [JOK

https://m.edsoo.ry/ft0d227e
IpaxTraeckas pabora Ne 1 «IIpaBmuna 1 bubmmoreka ITOK

3 | paboTEI B 1abopaTopryl u IPUEMEI https://m.edsoo.rw/ff0d23dc
0GpanieHus ¢ Tab0paTOPHEIM
000pyZIOBaHAEM »

4 YucTrle BemecTBa 1 cMecH. CriocoOET 1 Bubnmorexa [TOK
paszieneHus CMeceH _ https://m.edsoo.ru/ff0d26ca
[Ipaxriueckas pabora Ne 2 «Pasaenenue 1 | brbmmorexa ITOK

5 cMecelt (Ha HpUMepe OUUCTKY IIOBapEHHOH ’ hitps://m.edsoo.ru/ff0d28¢c8
COIIH)» , _

6 ATOMEI 1 MOJIEKYHEI 1 bubmorexa [TOK

https://m.edsoo.ru/ff0d2abc
7 XUMAYECKHUE IEMEHTHI. 3HaKH (CHMBOJIBI) 1 bunbmiorexa I{OK
XHUMHYECKHX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 ClIOXKHEBIE BEIECTBa 1 Bbubmotexa [TOK
, https://m.edsoo.ru/ff0d2ab6e

9 ATOMHO-MOJIEKYIISIPHOE YUCHHE 1 bubdmzoreka IJOK
' https.//m.edsoo.ru/ff0d2d50

3aKoH OCTOSHCTBA COCTABA BELIECTB. 1 bubmuorexa IHOK

10 | Xumuyeckas dpopmyina. BarenTHOCTH https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX JICMEHTOB

1 OTtHOCUTENBHAA aTOMHAA Macca. 1 butmuotexa IHOK

https://m.edsoo.ru/ff0d323¢c




MaccoBast 0/ XUMHAYECKOrO JIEMEHTA B

IK30- H DOHAOTCPMUUCCKHUX PCAKIHSX

. bubnmoreka [TOK
COEIHHEHUH https://m.edsoo.ru/fR0d350c
13 Konmugectso Bemectsa. Mois. Momspras bubmorexa IIOK
Macca https://m.edsoo.rw/ff0d5230
14 Du3AYECKIE X XHMUYECKHE JBJICHHSL. Bubmuorexa ITOK
XUMHUYECKasl peaKIsl https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKd B YCIHOBUS MPOTCKAHUS bubnuotexa [IOK
XUMPYECKHMX peaKiuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEeHUs MaCCHl BEIIECTB. bubmiorexa ITOK
XUMIIECKIE YPABHCHHA https://m.edsoo.ru/ff0d3b88 |
17 BerucieHus KOJIHJYeCTBa, MacChl BEIECTRA bubimmotexa [TOK
o TI0 YPABHEHKAM XUMHIECKHX peaknui https://m.edsoo.r/ff0d5708
KnaccuduKanys XuMIgeckuX peakiuit br6muorexa LTOK
|18 (coenuHEHM, pasaoKeHNS, 3aMETICHMS, https://m.edsoo.ru/ff0d3£34
o0MeHa) _ ' _
| M.B.JIoMOHOCOR — y4€HBbIH- bubmmorexa I{OK
19 | semmxronemuct. O600meHue 1 https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aIHs 3HAHUMI
20 Kontpomsnas paGorta Nel no Teme bubmaunorexa ITOK
«BemecTBa 1 XUMHYIECKHE PEaKIHI» https://m.edsoo.ru/ff0d4290
Bozxyx — cmech raso. CoctaB BO3AyXa. Bubmuorexa [JOK
21 Kucmopon — 3IeMEeHT H IPOCTOE BEMIECTRO. https://m.edsoo.ru/ff0d448¢
O30H '
DusuygecKue B XAMHYECKHE CBOHCTBA bubmorexa IJOK
22 KHCIOpoa (PeaKiliy OKUCIICHAS, TOPEHIE). https://m.edsoo.ru/ff0d4614
Ilonsatue 00 okcumax .
3 Croco651 Moy4eHrs KUCIIOPOAa B bnGmorexa HHOK -
23 | mabopaTOpHH ¥ IIPOMEIIILICHHOCTH. https://m.edsoo.1u/ff0d497a
ITpumenenne xuciopona
Temmosoit 3¢ exT XUMIIECKO#H peaKIu, Bbubmuorexa [TOK
|24 | MOHATHE O TEPMOXUMHYCCKOM YPaBHEHNH,

https://m.edsoo.ru/ff0d4790




Tonmuso (HedyTs, YIOIb B METAH).

BEHIECTBA B PACTBOPE

Bu6miorexa IJOK
25 3arps3HEHME BO3AyXa, cnocoﬁbl ero https://m.edsoo.ru/ff0d4c4a
TIPCIOTBPAITICHUS e
ITpaxTugeckaa pabota Ne 3 mo Teme bubmorexa ITOK
26 «[onyuenue u cobupanue Kucnopo,ua https: //m cdsoo rw/ff0d4ac2
A3Y4CHAE €T0 CBOMCTBY —
27 | Bomopo st — sneMeHT 1 HpoCTOE BEMECTBO. Bubmorexa IIOK
Haxoxzaenue B npupoze https://m.edsoo.ru/ff0d4dd0
| 28 duznyeckue # XUMHUECKYiE CBOMCTBA bubmuorexa [IOK
[ BOZOPOAA. HpnMBHeﬁHe BOJIOpOJa https://m.edsoo.ruw/fl0d4ddo
29 [ToHstTHE O KUCIOTaX M COMAAX - bubmorexa [JOK
30 CnocoGLI nonytxenm Bonopona B | Bubmuoteka IJOK
nabopaTopHn https://m.edsoo.ru/ff0d4dd0
IIpaktigeckas pabora Ne 4 mo Teme bubmuorexa I{OK
31 «[Momygyenue u cobupanne BOTOPOJA, https://m.edsoo.ru/ff0d4f42
' | H3yJeHue ero cBoOMCTBY _
' 32 Monsapusiit 065¢M ra3oB. 3akoH ABOl"aJIpo bubmmotexa [[OK
‘ https://m.edsoo.ru/fidd542e
BrraucneHus 0658Ma, KOIHYCCTBA bubmiorexa LIOK
33 BEIICCTBA Ta3a MO €0 H3BECTHOMY https://m.edsoo.ru/ff0d55a0
| KOIIMYECTBY BEIIECTRA HIIH 00BEMY ,
Brravicienust 0GbEMOB Ia30B 110 buGnuorexa LIOK
34 | ypaBHEHUIO peaKIMyl HA OCHOBE 3aKOHA https://m.edsoo.r/ff0d5708
| 0OBEMHBIX OTHOINCHHUIT ra30B
35 Ou3pUecKue ¥ XUMIISCKIEC CBOHCTBA BOJIHI bubmmorexa HOK
https://m.edsoo.ru/fI0d587a
3 6 Cocras ocnosanuii. [Torsatue 06 bubmioreka LIOK
_| HH/IHKATOpax https://m.edsoo.ru/ff0d59¢2
 Bona kak paCTBopHTeJIB HacmmeHHLIe i Bu6mmorexa ITOK
37 | HeHachIIEHHBIE pacTBOPHL. MaccoBas nons https://m.edsoo.ru/ff0d5b40




Ipakrugeckas paGota Ne 5 no teme
«IIpUroTOBNIEHNE PACTBOPOR C

bubmmorexa ITOK

COCTTHECHMM

38 https://m.edsoo.ru/ff0d5eba
ornpencnéHnoil MacCoBOM JIoIeH
PACcTBOPEHHOTO BEMIECTRAY ‘
39 Kourponrras pabora Ne2 o teme Bubmurorexa LIOK
«Kucnopoz. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTas, KIacCHpUKAIHS, bubmuorexa IJOK
HOMEHKJIATypa https://m.edsoo.ru/fl0d664e
IlomyueHnne ¥ XUMHYECKHE CBOHCTRA | bubmuorexa ITOK
41 | KUCJIOTHBIX, OCHOBHBIX W aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHIOB _ _
1 OCHOBaHM, COCTAB, KITaCCH(UKAIIH, buommoTexa [IOK
HOMEHKJIATypa ' https://m.edsoo.r/fi0d67ca
43' [lomyqenne n xumiraeckue CBOHCTBA Bubnmotexa ITOK
OCHOBAHHIMA v https://m.edsoo.ru/ff0d67ca
a4 Kucnots:: coctag, knaccu(pukanms, bubmiorexa 1IJOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2
4 5\ Iomyuenue u xuMUgeckue cBoicTBa bubuorexa 1[OK
KHCJIOT https://m.edsoo.ru/ff0dfee2
46 Comu (cpenHHE): HOMEHKIATYPA, CIIOCOOB bubmaorexa ITOK
TIOTy9eHHs, XHMHYECKHE CBOICTBA https://m.edsoo.ru/00ad9474
IpaxTrdeckas padora Ne 6. Pemenue bubmuorexa [JOK
47 | °PKCHCPHMEHTAILHEIX 32124 HO ToMe https://m.edsoo.ru/00ad9b7c
| «OCHOBHBIE KaCcCHI HCOPTaHHYECKHX
COCITMHECHMH » :
| a8 | T'eneTryeckas CBA3L MEXKIY KIaccaMu brbmuorera LIOK
A | HeOpraHMYECKAX COCTUHEHUH . https://m.edsoo.ru/00ad9a50
' 49 O6001menne ¥ cHCTEMATH3AIMS 3HAHKH bubnuorexa ITOK
https://m.edsoo.ru/00ad9cb2
KorTponeras pabora Ne 3 o Teme brbmiorexa LIOK
| 50 | «OcHOBHBIE KIIaCCHI HEOPraHHICCKHX https://m.edsoo.ru/00ad%1a




[TepBhie MOTMBITKY KIACCHUKATIN

bubmuoTeka LIOK _
51 XUMHYECKHX 3eMenToB. [lonsrre o https://m.edsoo.n/00ad9ffa
rPynnax CXOJHbBIX JITEMEHTOB
| Ilepuopuaeckuii 3axoH u Ilepuopraeckasn bubmotexa IJOK
52 CHCTEMA XUMHUYCCKAX HIIEMEHTOB https://m.edsoo.r/00ada52c
JI.N.Menneneepa - - e
53 [TepHOEL, IPYTIIEL, TIOTPYIITIEL BI/IGJ'IHOTCKS. I_IOK
| hitps://m.edsoo.ru/00adaS2¢
54 Crpoenune atoMoB. COCTaB aTOMHBIX A1€P. Bubnuorexa [JOK
| 3oTonsl _ ‘ _ https://m.edsoo.ru/00ada342 |
CrpoeHne 3JeKTPOHHBIX 000I09€K aTOMOB bubmorexa [JOK
55 mpeMgH;pr_Hepnnnqnpr‘wnﬁ CHUCTEMEL https://m PdQOQ n]/ﬂﬂadaﬁhc
[V Menneneesa ' :
XapakTepucTHKa XUMHIECKOTO DJIEMEHTA bubmorexa ITOK
56 TI0 €r0 MOJoKEHHIO B Tlepmoudeckoit https://m.edsoo. ru/OOada824
| cucreme J[.V.Menneneepa _
3nagenme Ilepuoandeckoro 3aKoHa A bubnmoteka [HOK
57 pa3sBUTHS HAYKH M IPAKTHKH. https://m.edsoo.ru/00ada%6e
J..Menpneneep — yu€HbIi, negaror 1 =~
TPaXIaHnH '
58 DNEeKTPOOTPULATENBHOCTh AaTOMOB bu6muorexa [TOK
XUMHAYECKHX 3JIEMEHTOB hitps://m.edsoo.ru/00adaab8
5o | VIOHHAs XUMBYECKas CBS3h Butmorexa ITOK
5 ‘ _ - https://m.edsoo.ru/00adac34
60 KoparieHTHas NOJsIpHAs XMMHYECKAs CBA3b Bubmaorexa [JOK
1 - https://m.edsoo.ru/00adaab8
61 | KopaenTrasd HENONIpHAS XUMUYIECKAT | bu6morexa IJOK
N CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHsb OKUCICHIS bubmuoreka LIOK ‘
' . https://m.edsoo.ru/00adae28
63 OKuCIATENHHO-BOCCTAHOBUTEIILHEIE BubmroTexa [IOK

peaKnun

htips://m.edsoo.ru/00adb076




64 Oxucnureny ¥ BOCCTAHOBATENH 1 butmmoteka [TOK
https://m.edsoo.ru/00adb076
65 KonTponsnas padora Ne 4 o teme 1 bubmiorexa LJOK
«CtpoeHue aToMa. XUMHYIECKAs CBSI3bY https://m.edsoo.ru/00adb486
66 PeseprHbiii ypok. O60011IeHHE 1 1 bubmorexa IJOK
CHCTEMATH3aNms 3HAHUH https://m.edsoo.ru/00adb33c
67 PesepBHbiii ypok. O600menne i 1 brb6muorexa [JOK :
| cucTemaTuzanyg 3HAHAR https://m.edsoo.r/00ad9cb2
68 Pesepeurni ypok. O606nienue u 1 brbnnorexa ITOK
CHCTEMATH3AIAs SHAHKIA https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB 110 68 '
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9 KJIACC

Kosm4gecTBo 4acoB DJIeKTPOHHBIC
Ne HMara nH(pOBLIE
v/t Tema ypoxa Beero Kmnpﬁommme Hpamﬁuqemne - 06pazoBaTeabHBIE

— __ . pabornl pabornt pecypenl
Iepuoaugeckuii 3aK0H. - . 1 SO Bbubmaorexa HOK - .. owmizans | oe.
Ilepnoguueckas cucremMa https:/m.edsoo.ru/00adb59%e
XVMHYECKUX 3JIEMEHTOB
JI.A.Menneneena
3aKOHOMEPHOCTH B H2MEHEHHH 1 Bubmiorexa IIOK -
CBOMCTB XHMHYCCKIX SJIEMEHTOB https://m.edsoo.ru/00adb6bb
TEPBEIX TPEX NEPUONOB

| Knaccuduxarnyis m HoMeHKIaTYypa 1 bubmuorexa LIOK
BEOPTraHMIECKAX BEIICCTR https://m.edsoo.ru/00adb7e2
Buapl xumudeckoil CBS3U U THHBI 1 Bubmmorexa ITOK
KPHCTAIMYESCKIX PEIIETOK https://m.edsoo.ru/00adbac6 |
KonTponsras pabora Ne 1 no Teme 1 1
«lloBropenue u yriy6neHue 3HaHUH
OCHOBHBIX pa3JiesioB Kypca 8
KJjlaccay
Knaccudukanusa XuMudeckux 1 buomotexa IJOK
peaknyii o pasNHIHLIM IpH3HAKAM https://m.edsoo.ru/00adbcb0
Touarue 0 CKOPOCTH XHMHYECKOH 1 Bu6morexa HOK
peaxumy. [IoHsTHE 0 TOMOICHHEBIX 1 https://m.edsoo.ru/00adbe9a
 TeTEPOTEHHBIX PEAKIHIX - -
 TIoHATHE 0 XUMHYECKOM i Bubmmotexa [IOK
pasgoBecuHr. PaKTOphl, BIMAIONIME https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHYECKOH peakIgin
¥ TIOJIOKCHIE XUMHYUECKOTO
paBHOBECHS
OKHCIUTETFHO-BOCCTAHOBHTEbHBIE 1 bub6nmorexa IHOK

peakun

https://m.edsoo.ru/00adcade




«ITonygenne CONSTHONH KUCIIOTHI,
U3Y9ISHHE ¢€ CBOUCTBY

10 Teopust aneKTponUTHISCKOH bubmiotexa ITOK
aucconranvy. CribHBIE U CTabbie https://m.edsoo.ru/00adcd68
BIIEKTPOIATEL -

11 VoHHEIC YpaBHEHHS PeaKIui Bu6mnotexa [TOK

https://m.edsoo.ru/00add448

12 XUMHYECKHE CBOMCTBA KHCTOT ¥ | budmorexa [JOK

| OCHOBaHN B CBETE MPEICTABICHUM https://m.edsoo.yu/00add5d8
00 3MEeKTPONATHICCKOM
MUCCOLMAITAA
13 XUMHUYECKHAE CBOMCTBA COJIEH B bubniorexa [IJOK
| CBETe Ipe/ICTaBIeHHH 00 https://m.edsoo.ru/00add8b2
: IEKTPOTUTHUCCKOH THCCOIHANMH _
14 | Hlonsarue o repponnse coneit bubmotexa LJOK
_ https://m.edsoo.ru/00add9d4
15 O06001mEHNE H CHCTEMATH3AIH bubmmorexa ITOK
| 3HaHui https://m.edsoo.ru/00addd12

16 IIpaxrrueckas pabora Ne 1. buGmotexa [JOK ,

«Pemenne sKCHICpUMEHTATTBHBIX https://m.edsoo.ru/00addbfa
‘ 3a0a4» _

17 Kontponssas pabora Ne2 no Teme bubimortexa IJOK
«IASKTPOIIMTAYECKAS JUCCOTHAITHL. https://m.edsoo.ru/00addec)
XUMHAYESCKHUE PEAKIIHH B PACTBOPAX )

118 | O6mas XapaKTepHCTHKA raj0reHoB. Bubrmoteka ITOK
X1MMHYECKHe CBOMCTRA Ha IpHMeEpe https://m.edsoo.ru/00addfe2
XJIopa v

19 Xnoposogopoa. ConsiHas KACIIOTA, bu6morteka ITOK
XHMHYECKUE CBOKCTBA, OAYICHHUE, https://m.edsoo.ru/00ade104 |
IPAMEHCHHE v _

20 IIpaxtrgeckas pabota Ne 2 mo teme

bubmorexa ITOK
https://m.edsoo.ru/00ade348
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Brraucitenus 110 ypaBHEeHIAM

| XUMITYECKHX pEeaKIuif, €CIIM ONHH U3

PEArcHTOB 1aH B H30BITKE

bubmorexa HOK
https://m.edsoo.ru/00ade488

22 O0bmas XxapakTephUCTHKA IEMEHTOB bubmuorexa [JOK
VIA-rpynmst bttps://m.edsoo.ny/00ade64a

23 | AmnorponHsie MOTU(GUKAIIUY CEPEL | BubmmoTeka IO w=mersa-s -
Haxoxnenue cepsl u € coeaaenuii https://m.edsoo.ru/00ade64a
B Ipupoje. XUMHUYECKHe CBOMCTBA
CEpHI _

24 CepoBonopo, cTpoeHHe, bubmorexa I{OK
buzmIecKue U XUMHYECKHAS https://m.edsoo.ru/00ade802
CBOMCTBA _

25 Oxcnanl ceprl. CepHast KACITOTa, - Bubmioteka IJOK
dm3ngecKre 0 XUMHIECKHE https://m.edsoo.ru/00adea28
CBOUCTBA, IPAMECHEHHE |

26 XVMHYCCKUE peakIlid, JICKALIHE B bubnmnorexa ITOK
OCHOBE IPOMBIIIIIEHHOTO criocoba https://m.edsoo.ru/00adec8a |
LOJIY4EHHAs CEepHOI KACIOTEL -
XuMHYECKOe 3arpsa3HeHHe
OKPYXKalouieH cpejibl COeIUHCHUSIMU
CephI

27 Brruncnenne MaccoBoii qoau butmmotexa LIOK
BBIXOZa IPOAYKTA PeaKIyu https://m.edsoo.ru/00adec8a

28 O6mas XapaKTepHCTHKA SIEMEHTOR bubmmorexa HOK
VA-rpynnst. Asor, hitps://m.edsoo.ru/00adeeab
pacnpocTpaHeHue B IPHPOAE, v
GbH3UYCCKHE ¥ XUMHICCKIE

| cBoMicTBa

29 AmMMuax, ero pusnIeckue U Bubmorexa ITOK

XUMHYECKHE CBOHCTRA, HOMYUEHHE U bttps://m.edsoo.r/00adf004

ITPHMCHCHHUC




IlpakTrueckas padorta Ne 3 o Teme

30 brbmuorexa IOK
«Ilomyyenue aMMuaKa, H3YUCHUC htips://m.edsoo.ru/00adf180
€r0 CBOMCTBY»

31 AzoTHag xuciora, e puzuueckue u Bubmorexa [JOK
XUMHICCKHE CBOHCTBA ' https://m.edsoo.ru/00adf306

32 Hcnonb30BaHue HATPATOB | CONEH bubnuorexa IJOK
aMMOHMS B Ka4€CTBE MHHEPATHHBIX https://m.edso0.ru/00adf518
ynoopenuii. XuMudeckoe :
3arpA3HEHNE OKPYKAIOIICH Cpe/In
COeIMHEHNSIMA a30Ta

33 ®ochop. Oxeun dpoctopa (V) u br6mmorexa [JOK
thoedopHas kreTOTa, BHIHTCCKHE I https7//medsooTu/00adi68a |
XMMIYECKHE CBOMCTBRA, MTOJYIECHHE _

34 Ucnonszoranne pocdaros B Bbubmmoreka IIOK
KaueCTBE MEHEPAIBHBIX YAOOpeHMit, ‘hittps://m.edsoo.ru/00adfc20
3arpsi3HeHIE TPHAPOIHOHR Cpesib

| docharamu

35 Yriepoa, pacipocTpaHCHHE B bubmorexa IIOK
npupoe, Pusuaeckue u https://m.edsoo.ru/00adfd9¢c
XUMHAYECKHE CROMCTRA

36 Oxcutel yrieposia, uX Gpu3nIecKue bubmotexa I[TOK
U XMMHUYICCKHE CBOHCTBA. https://m.edsoo.ri/00adfebe
OKONOTHYECKHE TIPOOICMEL,

CBSI3aHHBIE C OKCHJIOM YTJIepoIa
V)
37 YronpHas KUCIOTA U €€ CONH bubGnuorexa ITOK
https://m.eds00.1u/002e006¢
Tt 138 77| Ipakredeckas paGota Ne 4 o teme | Ba6morexa ITOK

| ((HOIIY‘ICHHG YTIIIEKHCIIOTO rasa.

KagecTreHHAs peakiys Ha
KapOOHAT-HOH»

https://m.edsoo.1m/00ae027¢
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IleproHayansHBIe TOHATHL 00
OPraHMYECKUX BEIIECTBAX KaK O

bubmrotexa LHIOK
hitps://m.edsoo.m/00ae054¢e

KaJInsg

COCJTHHEHMSIX, YTJIEPOAa

40 Kpemuwuii 1 ero coenuHeRus Bu6mmotexa [IOK

. https.//m.edsoo.ru/00ae080a

41 Hpaxtageckas pabora Ne 5. S bu6mrorexa HOK - =
Pemenue sxcnepuMeHTaTLHBIX https://m.edsoo.1u/00ac0bf2
3a71ay4 o TeMe «Baxueiinue '

HEMETAUIBL K MX COE/IAHCHYS) _

42 KonTtponsaas pabora Ne 3 mo teme 1 BuGmoreka ITOK
«BaxxueHInmue HEMETAIUTEL B HX https://m.edsoo.ru/00ae0el 8
COCTMHCHUS) _

43 O0mas xapaKTepHCTHKA - bubmuorexa 1JOK |
XAMHYIECKIX DIICMEHTOB — https://m.edsoo.ru/00ae103e |
MeTaloB. Merajugeckas CBA3b 1
METAJUTAYECKas KPUCTAILIHYECKas
pemérka. On3nuyeckiie cBoicTBa
METAJLIOB v

44 XuMHYECKHE CBOMCTBA METAJLIOB. bubmmorexa IOK
DNEKTPOXUMHUYUCCKHIA P https://m.edsoo.ru/00ae1156
HaNpsHKeHNH MeTaIluIoB »

45 O0bmue cnocobr! oyaeHust Bubmaorexa HOK
MeTainoB. Criuiapsl. Berauenenus mo https://m.edso0.r/00ae1156
YPABHEHHIM XUMHIECKAX Peakuni,
€CIIi OJIVH M3 PEArcHTOB COJCPIKHAT

‘ IPUMECH _ B ‘
46 [ToustTiie O XOPPO3UU METAIIOB | bubimmotexa [HOK

‘ _ _ https://m.edsoo.ru/00ae1278
47 {enognsie MeTaNNEL bubmuorexa LIOK

, https://m.edsoo.ru/00ae 14b2
48 Oxcunbl ¥ THAPOKCUIEI HATPUS | bubnuotexa ITOK

https://m.edsoo.ru/00ae14b2
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- | XHMAYECKHX PEAKIHii, €CIIM OIAH ¥3 -
| peareHTOB AaH B U30BITKE WK

COJIEPKHT MPUMECH. Brraucnenus
MAaccOBOH NI0JIM BBIXOJIA IPOIYKTA
peaKIuu

T

| llenmo9Ho3eMeNbHEIE METATIIBI — 1 bubmmortexa HOK
| Kasbiwil B Maramii https://m.edsoo.ru/00ael5e8
50 Baxuetimme coeuHeHNs KanbLUs 1 bubmuoreka ITOK
_ https://m.edsoo.ru/00ac] 5¢8
51 O0600menue 1 CACTEMATH3aAS 1
3HaHHHN
52 K&cTKOCTB BOJIBI i CIIOCOOHI €8 1 bubmiorexa IIOK _
yCTpaHEeHHs | https://m.eds00.1u/00ac1886
53 IIpaxtugeckas paGora Ne 6 o Teme 1 bubmuorexa [IOK
«XKECTKOCTE BOABI M METOABI €8 https://m.edsoo.ru/00aclac8
YCTpaHEHHS» _
5% ATIOMPHEH 1 bubmioreka 1TOK
. _ https://m.edsoo.ru/Q0ael c64
55 AM(_bOTepHLIe CBOMCTBRA OKCHIA U 1 bubmoTeka [JOK
TAAPOKCHIA https://m.edsoo.ru/00aelc64
56 Kemezo 1 Bubmiorexa [TOK
v _ https://m.edso0.ru/00ac1d86
57 OKCHZBL, THAPOKCHABI H COJTH 1 bubmrorexa ITOK
xenesa (1) n xenesa (11I) https://m.edsoo.ru/00ae35¢6
58 O6o6IneHre X CHCTEMATH3AIES 1 '
3HAHMI
59 [paxTugeckas padora Ne 7. 1 bubnuoteka IIOK
 PemneHue skcnepuMeHTAIBHEIX https://m.edsoo.ru/00ae3de8
| 3ama4 o Teme «Baknciimue
_ METaJUIEL ¥ UX COSTUHEHUS) - _
60 Bruncnenns no ypaBueHusM | bu6Gmuorexa 1{OK

https://m.edsoo.ru/00aec1750 |




IIPOI'PAMME

| 61 | O6o6menne 1 cucTeMaTH3AIAS 1
3HAHNH
62 KontponnHas pabota Ned o Teme 1
«BaxkuelInne METAIBI ¥ UX
COETMHEHHD) ’ B
63 = BemecTBa 1 MaTcpHalbl B 1 | ba6maorexa ITOK -+ =
HOBCETHEBHOM XU3HU YEIIOBEKA https://m.edsoo.1u/00ae3 f5_0_
64 XuMHYeCKoe 3arps3HeHAe 1 bubnmotexa [JOK
OKPYKAIOHIEH Cpenl https://m.eds00.ru/00ae4270 |
65 Pons xumuH B petneHuu 1 bu6motexa I{OK
SKOJIOTHYECKHX ITPoGIieM https://m.edsoo.ru/00ae4270
66 Pcdcpnubﬁl—y‘pﬁiﬁe605mcnnc H 1 1 BﬁéﬂﬂULc.na HOK
CHCTEMATH3aIlis SHAHUH https://m.edsoo.ru/00ae0d0a |
67 PezepeuEni ypox. O6006menue u 1 bubmaorexa ITOK
| CHCTEMATH3AIUs 3HAHWH https://m.edsoo.ru/00adb33c
68 PezepBHEIi ypok. O000menue u | butmiorexa ITOK
CHCTEMAaTH3aM 3HAHNH https://m.edsoo.ru/00ad9¢cb2
OBIIIEE KOJIMYECTBO YACOB 11O 68




VL. YAEBHO-METOIHYECKOE OBECIIEYEHHE OBPA3OBATEJABHOI'O
HPOUNECCA

6.1. OBASATEABHBIE YYEBHBIE MATEPHAJIEI IS YYEHHKA
* Xuvus, 8 xnace/ Fabpuensu O.C., Octpoymor HI'., Cragkoe C.A., Axuuoseproe
obmectso «M3marenscTro «IIpocemennes.,

« Xnmas, 9 xnace/ I'.E.Pynsuruc, ®.I'.Genpaman — 6-¢ u3A, — M.: IIpocsemenme.

6.2. METOAUYECKHE MATEPHAJBI JJIA YMRTEJJIA
Xumua, 8-9 knmacesl, Meronmaeckoe nocobue, Mabpuemta O.C.

6.3. HH®POBLIE OBPA3OBATEJILHEIE PECYPCHE H PECYPCHI CETH
HHTEPHET

Yan.py

JKsace

Hrdoypox

Doxchopa

XKykos Hukonan Anekceesny
C=RU, O="BOY ""YyBaLuckuit
kapeTckuin kopryc MNP0 nm.
A.B. KouetoBa™"', CN=XykoB
Hukonan AnekceeBuy,
E=cheb_kadet2008@mail.ru
51 MoATBEpXAato 3ToT
[OKYMEHT CBOeWn
yOO0CTOBEPSIOLLEN NOANUCHI0
r. Yebokcapbl
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