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1. [osicHuTeIbHAN JANHCKA

Paboas uporpavya  eCTECTBEHHOHAVYHON HANPARICHHOCTH 110 XHMHH ¢ HCIHOTR30BAHHEM
o0opyaoBaHus tieHpa « LoukH pocTay s 8-9 Ki1accoB OCHOBHOI WIKOJBI COCTARICHA M pa3paboTaHa B
COOTBCTCTRIT C:

°  DeacpaibHbin sakcnoM o1 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 o0pasoBanuu B
Poccuiickoii @eaepauuny (¢ 1M, 1 101, Beryn. 8 cuay ¢ 01.09.2020);

Tpedosaunsgymn OeACPaILHOIO TOCYAPCTBEHHOTO 00GPA30BATENLHOIO CTAHAAPTA OCHOBHOFO

obuiero o0pazopaHus (yrs. npukazoMm MuHHCTEpCTBA 00pa30BAHHS M Haykn Paccniickoii

enepaunit o1 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [Ilacmoprom mHanmounaneoro npoexkta «O6pazosamde» (yrs. upesuanymom Cosera 1pu
[Tpesiacnte PP 1o crparernyeckoMy pasBHTHIO B HALHOHANBHBIM IIPOCKIAM, HPOTOKOJ 01
24.12.2018 Ne 16);

e Tocymaperpennoi nporpammoii Poceniickoii denepannn «Passutie 0Gpaszobaiis» (yTB.
lHocTanopnciem Tpasnrciancisa PO or 26.12.2017 Ne 1642 (pea. ot 22.02.2021) «0d
YTBCPIKACHHH  FOCYJAPCIBCHHON  upoipammnl  Poceniickoii  Meaepauun  «Paspurie
oOpazoBals:;

e ABTOPCKOI HPOIPaMMOi OCHOBHOIO  001LEro oﬁpa;ionanus{ no xumun ans 8-9 kinaccos
(O.C.Tadpuensn. H.T.Ocipoymos, C.A.Craarcos «lIpocsenennen, 2019 1.);

» ;\ICTOJH'FCCE\'H.\HI PCKOMCH QAL HMANMY 1O CO3UaAHNIO H I'I]}'HICIl]IﬂHIIpOBﬁIIHIO B
OOLUCOOPAZOBATC/ILHBIX  OPIAHIAAINAX, PACTIONOKCHHBIX B CEIbCKOH MCCTHOCTH M MAIBIX
FOPOIAX, HCHTPOK 00PAsOBaHHA CCTCCTBCHHOHAYYHOH H TEXHONOIHUECKO HAIPABICHHOCTEH
(«Touka poctan) (YTBEPIAICHBI PACTIOPSIKSIIHEM Muincrepersa npoceelenus Poccuiickoil
Dceaepannn ot 12 ausapa 2021 r, No P-6).

B coorseretRin ¢ aTumi 2okymenTaMu  o0yuqalommecs IOMUKHBL  OBIANETE npuémMamu,
CBASAHHRIMK € ONPE/CICHUCM  HOUATHH:  OrPallM4uBaThL MX, ONHCLIBATL, XapaKTepH30BaTL M
CPaBHMBATH. Tak Kax XuMils  HayKa OKCIICPHMEUTANLIAA, 00YYAIOLLHECH T0KILI OBAALETS TAKHMH
MOSHABATCHBHLIMN _\.-"It'.'l_HH;INII! JICHICTRHAMIL. Kk IRCTIEPHMEHT, HEIﬁIIHL-’lCHl[e‘ H3IMCPCHHC, OMHCcaHue,
MOACHHPOBAHNC, THOOTC3A. BhIBOL. B npomecce mayuenns kypca y 00yHalommuxcs MPOAOIIKAIOT
(POPMUPOBATHCH YMEHHS CTABUTL BOHIPOCHI, OOLACHATD, KIACCH(UUHPOBATEL, CPABHHBATE, OMPE/CIINTL
MCTOIHIKH HHOOPMALIL NOAYYATL U AHANH3HPOBATL €. FOTOBHTL HHMOPMAIHOHHLI NPOJYKT,
IPC3CHTORATE CTO M BCCTH AMCKYCCH0. (IC10BATENLHO, ASATCALHOCTHBII NOAXOA B H3YHEHHH XIIMITH
CHOCOOCTRYIOT  OCTHIKCITHIO  JIMYHOCTHLIX, HPSAMETULIX | METANPCIMETHLIX  00PA30BaTE/ILHLIX
PUSYIUBTATOR.

B OUHOBY KVpPCa MOJOWEHLI CACTVIONINE HICH:

®  MATCPHAILIOE CAMHCTBO 1 B3AHMOCBS 3L OOBEKTOB 1 ABJICHHI NPHPObL;

®  BULYHAH PONE TCOPSTHUCCKHX 3HAHMI 414 0ODLACHEHHS M NPOrHO3ZHPOBAINA XHMHYECKHX
ABACIIHH, OUSHKH HX HPAKTHICCKON 3HATHMOCTH:

®  BIAMMOCEARR  KAYSCTBENHON 11 KOJMYECTBCHHON  CTOPON  XHMHYECKHX  OOLEKTOB
MATEPHA/IBHOTO MHPA;

®  PA3BHTHC XHMHI'ICCKOH HAYKH # HPON3BOACTBO XHMHHYCCKMX BCLUCCIR U MATCPHANOB st
YIOBIC BOPCHHA HACYIIHBIX LIO'I}]CGIlUL"I'Cﬁ HCJIOBCKA M UGU.[UL‘.'I'B&. PCLICHMH l'JIOGHJIthIK
MpooIIeM COBPEMCHHOCTH:

L4 FPCHCTHYMCCKAN CHASR MCATY BEUICCTBaMI,

DTH WIACH PCAIMIVIOICH B KYPCE XUMHH OCHOBHON I1TKOTHI NyTéM TOCTHIKEHHH CJIEIVIOUIHX
neJeit:

* Dopuuposanue Y YUALMXCH XUMHUCCKOI KapIHHBI MHPd, KAK OPIaHMvecKkoil  yactn  cro
LENOCTHOI CCTCCTBEHHORAYYHOH KaPTHHBI.

i Pazeumue HOSHABATCIIBHBIX HHTCPECOR, l-IHTEJ’I_‘[C!{T}’EI_"Ih]{hIX H  TBOPYECKHX criocodHocTel
YHALLHACH B HPOLCCCE M3YHCHIA MM XUMHUCCKOH Haykn u e€ BKIAJa B COBPEMENNBIH Hay4HO-
TEXHHUCCKHIT uporpece: (GOPMUPOBAHNE BAKHEHIINX JOMHYECKHX ofepaunii MpILUICHHA (aHains,
CHHTE3, 0000HICHIC, KORKPETH3AIMA, CPABHEHNE i 1p.) B Hpoueccee No3nanua CHCTEMLI BOKHCHILIHX
HOHSTHIT, 3KOHORB 1 TEOPHIT 0 COCTABE. CTPOSIIHH H CBOHCTBAX XMMHYECKHX BEIICCTE.

* Bocnumanue yoexAENNOCTH B TOM, YTO IPHMENENHE HOJIYISHHBIX 3HAHMIT 11 YMEHHI 00 XHMHH
ARIACTCH OOBCKTHBIOH 1COOXOANMOCTBIO 1 0C30MACHOI paboThl ¢ BCWICCTBAMI 1 Ma ICPHAIIAME B
ORITY 1 Ha TPOIIBOACTBE.




«  IHpoexmuposcanue u peaausanud BLUTYCKHUKAMHE OCHOBHOIH MIKOJILL JTHUHOH 00pasosaTc/ibHOIM
TPAEKTOpHH:  BLIOOP  npodmius  obdyuyeHua B crapuweil  wkojaC WA NPOPECCHOHANBLHOTO
00PaA30BATCHBHOTO YUPEIK/ICHHS.

©  Qeiradenue KUoUCGHMU Koywnemenguamu: Y4ed110-1I03HABATE/bHBIMY,  HHOPMALIHONIILIMH,
HCHHOCTHO-CMBIC/TOBLIMIL, KOMMYHHRKATHBHDBIMH,

Pabouas nporpamsa peaimsyeres na octiope Y MK cozaannoro noa pykososcrsom [adpuensna O.C.

I. Tadpuemsn O. C. Xumun. 8 knace © yqeduuk juis obtieodpasosatcininix opranmaumii / 0. C,
labpuenan, H. I'. Ocipoymon, C. A, Craakos. — M.: poceemenne, 2021.

2. Tadpuensan O. C. Xumusi. 9 knace: yuebHUK Uist 0011€00pa3zoBaTebHLIX oprannsaiyii / (). £
Fabpuenan, VM. I. Ocrpoymos, C. A, Crnankos. — M.: [IpocsetcHue, 2021,

YueOnuku  cooTBETCTBYIOT DCaepaibHOMY TOCYAAPCIRCHHOMY  00pa30BaTeILIIOMY  CTaHIapTy.
Pekomenjosarer MUNECTEpCTBOM HpockeiicHns  Poceniickoii Menepani.

[Iporpamma  paspaborana B COOTBETCTBHH ¢ yieOnbim  wianom  MKOY  «Cpeansas
oduteo0pasosarcbhas mkoma», 1.Konpixmanoso I0XHOBCKOTo paiiona s YPOBH3 OCHOBHOTO 00ITero
00pasoBaHily ¢ MCIHOAB30RAHHEM  COBPEMEIIIOTO  00OPYIOBAH S LEHTPA  €CTCCTBCHHOHAYYHOIH 1
TEXHONOrHUCCKOi HanpasienHocT «Touka poctan. Ha Gase uentpa «Touka poctay oGecicunBactes
peaiiisaning t‘}l'lp;l OBATCLILIX NMPOrPaMM LLTLLTB(.HHOHJ\‘IHUH H TEXHOJIOI'HYCCKOI I!ﬂl!deﬂLHH(‘JLTCH
p<l':|‘lrlﬂﬂTtli!}IhI\ B COOTBETCTBHI ¢ Fptﬂdi’»dl”lﬂ\lll JAKOHOLATCHBCTBA B Lll}t'rll_, ﬂﬁ]hﬂ(’)ﬁﬂ"]lﬂ HC V'-IeTﬂM
PCKOMCHIMTHE DEICPanLlioro onepaTopa yueSHOro npeamera «Xumis».

2. [Lianupyemsie pesyanTarhl 0CBOCHUSA YUCGHOI0 npevMera « XHMH ¢ OMHCAHHEM
VHUBEPCAABHLIN YHCOHBIX ICHCTBHIL, I0CTHIACMBIX 08Y4AI0ITHMHICS [IPH HCNOJIL30BAHHH
adopyroBanusa nenrpa « F'ouka poctar

Huunocmunie PesVvaabimnamii
OOyaaionuizes: noayaum 60M0CHocnb 0t Gopiuposais c. weoviowux aunnocnusix VVJ/i:
OTIPC/ICNICHIC MOTHBAIHE H3YYCHHS YueOlI0ro MaTepHaIa;
QUCHWRAHHC  YCBAMBACMOTO y4eOHOI0 MaTepHana, HCXOAS U3 COUMATILHBIX M AHTHOCTHLIX
LCHHOCTCI:
HOBBHICHHC CBOCTO 00PAIOBATCALIONO YPOBHA M YPOBHA FOTOBIOCTH K H3YYEIHIO OCIIOBILIX
HCTOPHYCCKIX COOBITHIL. CBA3AHILIX C PA3BHTHEM XHMHH H OOLICCTBA:
3HAHHE MPABHIT NOBCACIIHA B UPE3BLIYANILIX CHTYALUIIAX,
QUEHHUBAHUHC COHMAILITON 3HAUHMOCTH lip()(l!CLLHli Cpsi3aniLIX ¢ XUMHCI:

BIAACHHE NPABHIAMH O€301IHCHOIO uup&unhux C XHMHHYCCKMMH BCLUICCTBAMU H DUU{".‘}’.J.UBdHil\..\L
MPOSIBICHHE IKOIOIHCCKOM KYJIbTYPHbI.

Memanpeosemnwie pesyabmans
Lecvasamusiibie
OOVUQIUUIICH RO GOZMOMCHOC (13t thopamposanus credviouux pesvismuanbix VVJ[:
LCICHOEEAHIC. BRIIOHAR MOCTAHOBKY HOBBIX 1edieii. npeodpazoBanie NpakTHYECKOH 3a1auM R
MOSHABATC/LHYIO, CAMOCTOATCABHBIIT QHAINS YCHOBII TOCTIDKEHHS 11, Ha OCHOBE YYETA BLLICICHHBIX
YHHICIACM OPHCHTHPOB TEHCTRIH B HOBOM YUeOHOM MaTepHasie:
NAGHHPOBAHNHC Y TH J1OCTHIKCITHA LUCTeH;
YETANOBRICHNC UCTICBLIX HPHOPHTCTOB, BLLICICHHE @/ILTCPHATHBULIX CHOCOOOD TOCTHIKEINS [1e/IU
1 BIOOp Handonee HPHEKTHBHOTO CrIocoda;
YMCHHE CaMOCTOATC/ILHO KOHTPOINPOBATE CBOE BPEMsI H YIIPABIISTE HM:
YMEHHE HPHITMMATL PEUICHHS B OPOOAEMHON CHTYaAIlHH;
NOCTAIOBKA yueOILIX 3a4d'1, COCTARICHHE 11/1aHa U NOC/ISA0BATEbIOCTH ACHCTBHII:
OPranu3aLis padoIero MecTa IpH BLUIOIHCHIH XHMHYECKOTO IKCHEPHMEH T,
TPOTHOZHPOBAHHC PC3YILTATOR OOYUCHHS, OIHCHUBAHNC YCROCHHOIO Ml CPHAIIA, MICHKA KA4CCTRA
H YPOBHH HOJIYHCHHBIX 3SHAHHH, KOPPEeKUM IU1ada 1 cnocota 1eiicTrms IIpH HEOOXOAHMOCTH,

Hoznasamensibie

Qoyqaiomuucs noIvHum 603M0ACHOCb 05 GopMuUpocanus credviouqux noznacametvuoiy VVJJ:
HOUCK H BLIACEHE HiIDOpMaL;




AHATH3 YCJIORMH 1 TPEOOBAHHH 3a7ati, BLIOOP, conocTaBicine 1 000CHOBaHHE CrIoco0a pereHs
3adaun;

BLIOOP HanOoziee HPPEKTHBHHIX CHOCODOB PELICHHA 3aIaud B 34BHCHMOCTH OT KOHKPCTHRIX
YCIORMIL;

BhIIBHAKECHHC i1 ODOCHIOBAHNHC 1 HITOTCILI, libIUl.)p crocoba eé ITPOBCPKH.

CAMOCTOATCHRHOC CO3JIAHNC ANTOPHTMA JICATS/IbHOC T M l)CllICHHII li[]ﬂﬁ_ﬂCM TBOPHUCCKOIO M
HOHCKOBOTO XAPAK| Cpa.

YMCHHS XAPaKTEepH30naATE BCHICCTRA 11O cocTapy. CTPOCHHK) 1 CBOHCTBAM;

OIHCBIBAHIC CBOHCTB! TRCPALIX, AHAKHX, TA3000pasibiX BEHISCTB, BLIACACHUC HX CylecTBelNLIX
NMPH3HAKOB:

H300PAKEINE COCTABA NPOCTCHIINX BEILECTB ¢ HOMOINIBIO XHMHIECKIX (GopMyll ¥ CYUIHOCTH
XHMHYCCKHX PCAKUMIT ¢ HOMONTBI XHMHICCKHX VPABHCHMIL

MPOBEICHIC HAOUHJICHHIH, OIMCAHNC LPHIHAKOR M VCIIOBHEH TeyeHus XHMHYECKHX PCaKIIMii,
BBITOTHEHNE XHMITCCKOIO IRCHCPHMEITA, BLIBOLbI HA OCHOBE aHAIH3a HAOIIOACHHIT 30 IKCTICPHMEHTOM,
PCHICHHE 3a4/1a'. OONYHCHHL XHMHYECKOH IIHlIJUp.'\'IBI.I,IHI H3 PASITHYHLIX HCTO'THHKOB,

YMCIHC OPIraHH30RBIEATD HCCICHOBAHHC C LUCHBK) HPOBCPRH THIIOTRS:

YMCHHEC JCITh YMOGQAKTIOUSHTHS (MHAYKIHBHOC H 110 aH@101HH) H BLIBOIbL:

YMCHHC O0BCK I HBHO QUCITHBATE ]IIHIH_)})MEHJ,I]K! O BCHICCTBAX H  XHMMH'ICCKHX oponceceax,
KPHTHUECKIL OTHOCHTBCA K TICEBAOHAYYHON nHlopaaipi.

Kovwwvnuramueainie
OByuaouuiics RO UM GOIMOJCHOCHTD 013 opruposanus creoviowux kosynuramusneix ¥ V)(:

HOJAHOC W TOYHOC BLIDAKCHNIC CBOMX MbICIHCH B COOTBETCTBHH C 3a0aUdMH M YCIOBUAMHU
KOMMYHHKAIHH:

AACKBATHOC HCTIOAL3OBAHNE PCUCBLIX CPCACTE U YHACTHSA B AHCKYCCHH M apIyMEHTAUUHN CBOSiT
HOSHITHH, YMCITHC NPC/ICTARIATL KOHKPCTHOE COMIEpKaHNe ¢ COOOLICHHEM €10 B MHCbMEHHO i VCIHOI
thopme, onpeesncHie cliocoGOR RIAUMOTETICTBIA. COTPYAHHYECTBO B [IOHCKE 1 cOope nHLpummmu-r

OfpeaciIcHie ¢cuocodDOR BIAUMOICHCTBHS. COTPYIUIHYCCTEBO B IOHCKC WM LUO[}L. nH(bnp\I'll[rm,
YHACTHE B ARAIOrE, 15IMHIPORAHKE 0DIIHX CTOCOOO0B PaGOTLL, NPOABICHIE YBAKHTCIBHOIO OTHOMCHHS K
JPYTHM YA MCst

OMHCAHHE  COLCPAMANIE  BRINOIHACMBIX  IelCTBHIT ¢ LebIO OPHCHTHPOBKH B [IPCAMETHO-
NPAKTHYCCKOI e Te/IbHOCTI;

YMCHIUI YUHTBIBA L PASHBIC MHCHUA M CTPEMHTLCA K KOOPIHHALLHH PABAHYHBIX NO3HUMIT B
COTPYIHHYCCTRU:

QopMYIHPORATE COOCTRENNOE MHCHHE H TIO3HITIO. _APTYMCHTHPORATH M KOOPIHHUPOBATE €€ C
HOSHIUEBIMIT IAPTHCPOB B COTPYAHMUECTBE 1PH  BuIpabOIke  0BILCTO pENICHUA B COBMECTIOIN
ACHTCITRHOCTH;

OCYHNIECTBIATL B3aHMHBII KOHTPOAL M OKA3BIBATE B COIpY/IHYECTBE HEOOXOAHMYIO B3au-
MOHTOMOTIB:

MIAHHPOBATL OOIIHE CTIOCOGH! PAGOTBE; OCYLICCTRIS LD KOHIPO/Th, KOPPEKIHIO, OUEHKY neiicTBuii
HaprHpa, yMeTh YOCKIATD;

HEMOABIOBATL  QICKBATHEIC A3BIKOBBIC CPEACTBA 1Sl OTOGPWKCHUA CROMX YYBCTB, MBICIIEIT,
MOTHBOB M NOTPeOHOCTCH: oTOOpwxiutL B peun (Onucanme, 0OBsICHEHNE) conepIKalNe COBEPIIAeMBIX
JIEHCTBHIL, KaK B hopMe rpoMKoii corp THU3HPOBAHHON peun, Tak 1 B hopMe BIyTpenieit peun;

PA3BHBATE  KOMMYHHKUIHEHYIO KOMICTEHIHK, HCHONL3YA CPEACTBA YCTHOH H NHCbMEHHOI
KOMMYHOUKAUHH TIPH pado1e ¢ 1CKCTaMI yuebHmKa 1 10HodHHTeLIOIN JHTEPATYPOIi. CHIPABOHBIMH
TabJMLAMH, NPOABIATH 1OTOBHOCTE K YBAKEINIO HIIOH TOTKH 3PCHHS NIPH OOCYKACHHH PC3YIbTATOR
BBLITTOJIHEHHOIH PadO 1t

Hpeomemunie pesyanmanine
Oayaasowuies navaumes:
HPHMCIATL OCHOBHBIC MCIO/(bl HO3HAHMSA: HAOIIO/ICHNE, H3MEpeH e, IKCIIEPHMEHT;
ONHCLIBATE CBOHCIBA THEPARIX. KIWIKHX, ra3000pa3HbIX BEIICCTD. BLLICS HX CYLIECTBEHHbIE
MPHIHAKH]
PACKPBIBATEL CMbICII 3AKOHA COXPAHE!HA MAcchl BEIIECTB, ATOMIIO- MOJICKVIISIPHOI TeopuHu;
PaA3IHYATE XUMHYCCKIE W (DH3NYCCKHE ABJICIHA, 1a3LIBATL NPH3HAKH M YCIOBHS 1IPOTCKAHMS
XHMHUSCKHX pPeaKiimii:




COOII/1aTD fIpasi/ia 6e301acHoi padoTh! NPH NPOBCACHHN OMBITOR;

[10J1b30BATLCS JA00PATOPHBIM ODOPYAOBAHHEM H TIOCYI0I:

NOJayudh, L‘l}l:J]IpﬂI'b i'H.SlN‘!ﬁpil'iI[blC BCHICCTBAE W PacnOiHaBaTL HX:

XapaKkicpu3oBaTh (PH3MUCCRNE B XIMHUYECKMC CROICTBA OCHOBHBIX KIACCOB 11€OPTraHHYCCKHX
COC,-'II'IHCIIHIII}., HPOBOTIHTE  OlbE GBI, HOATBCOPSEAARMWINCG  SHMPYCCKHE CBOHMCLIBA M3YHCHIILIX KJI4CcCoB

HEOPTAHWYCCKUX BEILCCTR;

PACKPBIBATL CMBICI HOHA THA «PACTBOP». BBIYMCIIHTH MACCOBYIO [0/ PACTBOPEHHOTO BEILECTBA B
pacrsope, FOTOBHThL PACTEOPBI € OMPE/ICICHHOI MaccoBoil 10€H pACTBOPEHHOIO REIIECTBA;

XAPaKTepH30BaTh 3aBHCHMOCTH  (DH3MYCCKHX CBOICTB BELICCIB OT THNA KPHCTATIHYECKOI
PCMIETKH, ONPEACHs Ih BH/L XHMHUECKOH CBA3SH B HEOPIAHHYCCKHX COEIMHCHUAX

PACKPLIBATL  OCHOBHBIC MOJIOACHIA  TCOPHH  WIRKTPOIHTHUCCKOH  JAHCCONHANNE, COCTABIISTH
YPABICHHS MCKTPOANTHYCCKOI THCCOLHAINM KNCTOT, 1eIoueil, coneii 1 peakiinii HOHHOTO 0OMela:

PACKPhIBATH CYUIHTOCTL OKHCANTCIbHO-BOCCTAHOBHTEADILIX PEAKLULH, OIPC/IeNaTh OKHCIHTEND |
BOCCTAHOBHTC b, COCTABISITE YPABHCHI OKHCIHTENBHO-BOCCTAIOBHTE IbHBIX PCAKITHIT;

HA3SRIBATH (DAKTOPLL. BANAIOULIC HA CKOPOCTB XHMHHYECKOI peakiuu;

XPAKTCPHIOBATL  B3AHMOCHEN3h MCAKAY COCTABOM. CTPOCHHEM M CBOMCTRAMM HEMETAIOB M
MUTAIUIOR,

HPOBO/IHTH OTLITDI 10 HOAYHCHHIO 1 H3YUCHHIO XUMHYECKHX CBOHCTE PasIHYHBIX BCIICCTR:
IPaMOTHO 0OPAATHCH C BEUICCTBAMH B HOBCCAHCRHON AHIHH.

th"ff”ﬂ”f!”;’r‘?! AOQIVHUTT GOZMONCHOCT B ;‘N{l"f.’.‘.‘”hl"}if

BBULRHTATE H DPOBEPATL 3KCHCPHMCHTAIBHO THIOTE3hl O XHMHUYECKHX CBOICTBAX BCLICCTE Hi
OCHOBC MX COCTABA M CTPOCHHSA, HX CHOCOGHOCTH KCTYNATh B XHMHYECKHC PCAKUMH, O Xapakicepe u
HPOJYRTAX PA3JTHYIILIX XUMHUHCCKHX PCARINIT;

RAPAKTCPHZOBALL KCHICCTRA N0 COCTABY, CTPOCHHIO H CBOHCTBAM, yCIAHAKIMBATH MPHUHHHO-
CJACACTBEHHBIC CBA3H MCHTY TAHHBIMH XaPAKTEPHCTHKAMH BEHIECTRA:

COCTABIATL - MOJICKYTAPHLIC  H [OJMLIC HOHHBIC YPABHCHHS 10  COKPANIEHHBIM  HOHHBIM
YpaBHEHUAM:

NIPOTHOSHPOBATEL CIOCOOHOCTD BEHIECTBA NPOABAATL OKHCIHTCIbHBIC WM BOCCTAHOBUTCIBHBIC
CBOHCTBA ¢ YUETOM CTCICHCH OKHEACHIA MWICMCHTOB, BXOAANIIX B 610 COCTAB!

BBIABHIATL M HPOBCPATH IKCHCPHMCHTAILIO THIOTE3LI O PE3YAbTATAX BO3IACHCIBIS pasIMYHBIX
(DAKTOPOB Ha HAMCHEHIE CKOPOCTH XMMHYUECKOI peakium:

HCTIOOh30BATL  TPHOOPETEHHLIC  FHAHMA  JUIT  HKOJIOI'MUCCKH IPAMOTHOTO  TIOBEAEHHSA R
OKpyKaomei cpenc;

HCNOJB30BATL TPHOOPCTEHHBIC KIOUYCEBIC KOMICTCHILHH HPH BLITOTHEHIH [TPOEKTOB H pPelIeHHH
YHCOHO-HCCAEIOBATCILCKHX 30 110 M3YUCHHIO CBOICTB. CLOCOGOR MOJYY9CHHA W pacro3iaBatis
BCLLICTTR]

OOBEKTHBHO OLCHHBATL HIDOPMALIHIO O BELLECTBAX H XHMHYCCKIX Lpoleceax;

OCOSHABATE SIAHCHHC TCOPETHICCKHX SHAHHH 10 XHMMH JUIS 1PAKTHYECKONH ACATENbHOCTH
YCHORCKA;

COVIABUIL MOACI 3 CXCMBL UIA PCLICHHA  YUCOHAIX 1 1I03HABATEABHBIX 30439 TOMHMATh
HEOOXOAUMOCTL  COOIIOACH S HPCALTCATITA, HPC/UIAracMbiX B HHCTPYKUHAX [0 HCHOJL30BAHHIO
ACKAPCTB, CPEICTB OLITOBOIT XHMIH 1 4p.

3. [laanupyespie pe3yibTarbl 0CBOCHHS! VueOHo1 0 upeamera « XuMusa»

110 3aBepuieHHIO Kypea XMMHH HA 3 1aHE OCHOBHOTO OOLIEro 00pa3oBais BLINYCKHHKH

OCHOBHOH LIKOJIbL AOJIKHBI OBJIQJICTD CIACAYIONMMHI PE3YALTATAMI:

1L JInamocrusic pe3yaLTaTLi:
1) Ocosnanue cpoeii »rumucekoii HPHHAVICAKHOCTH, 3HAHHE HCTOPHHM XHMHH M BKJIAJa POCCHIICKOI
XHMHUCCKOH HAVKH B MHPOBYH XHMHIO!
2) Popauposaitue OTRETCTBCHHOIO OTHOIICHUA K NOIHAHHK XHMHH] TOTOBIOCTH H CIIOCOOHOCTH,
OOYHAIOUHXCS K CAMOPASBITHIO H CAMOODPA3ZORAHIID HA OCHOBE H3y4eHUBIX (aKTOB, 3aKOHOB H TEOPHii
XUMHHT OCOZHAHHOIO BRIOOPA W TOCTPOCHHE HHINBHIYQILHOI 00pa3oBaTenLoi TPAEKTOPHH.
3) Dopuuposanue nenocTHoil CCTCCTBEHNOUAY HOH KAPTHHBI MHPA, HEOTHCMICMONH YaCThiO KOTOpOIi
ABIAICTCA XHMHYECKas KapTHiia MUpa;
4) Osadenue coBPeMEINLIM S3BIKOM, COOTBCTCIRYIOILIM  YPORHIO DA3BHTHS HAYKH H OOUIECTBRIIIO!N




NPAKTHKN, B TOM HHCIJIE H XUMHHECKHM;
S) Ocsoente COMMATLHBIX HOPM, 1IPABHI NOBECHNSA, POUICH H (JOPM COIHAILHOI KH3HH B COTMyME,
MPHPOLC 1 HaCTHOM KH3HH HA OCHOBC DHKOTOrHMYECKONl Kyawntypst u OGesonacnoro ofpamenus ¢
BCLICCTEAMM H MATCPHATTAMIL
6) PopatuposaHite KOMMYHUKATHBHOH KOMICTEHTHOCTH 8 OOIIIEHHH CO CBCPCTHHKAMH H B3pOCILIMU R
[potecce  0dpasosarTeabiioi, OOIMCCTBCHHO TOICIHOM,  y4eOI0-HCCICI0BATENLCKOM, TBOPUYECKON H
APYIHX BUAOB JACATC/ABHOCTH, CBAZAHHBIX C XHMHESH,
11, Meranpeamernbie pesyabrarb:
1) Onpeoerenue neneit codbeTBEHHOIO 0OYUCHUS, MOCTAHOBKA N (dopmynanpoBanne wist ceds HORBIX
3a1am;
2) IManuposanue nyTeil JOCTIBKCHIN KCIAEMOTO Pe3yibTaTa OOYUEHHS XMMHUH KAK TCOPETHYCCKOTO,
TdK M AKCNEPHMCUTAILHOIO xdparrepal
3) Coomuecenue conx jeiciguii ¢ MIGHHPYSMBIMH PE3YILTATAMH, acyifecmeiente KOHTPOIAa CBoek
ACATEJALHOCTH B HIPOIICTCCE JIOCTHICIIIS PCIYIALTATA, onpedeieHue cnocodor JICHCTEHIT P BLITOANCITHH
71a0OPATOPHBIX M UPAKIHECCKHX PAOOT B COOTBETCTBHH C NPABMIAMH TCXHUKH OC30MACHOCTH:
4) Onpedeacrne WCIOYRHKOR  XHMHHECKOIT HIOPMALHI,  TOJAYHCHUC W ananu3  e€, Cco3jaHHe
HH(POPMALIHOHHOIO HPOAYK A H CroO HPE3CHTALHSL:
5) Henoabs30eaniie OCHORHBLIX  HH TEACKTYAILIILIX UIICDlllllirl: dHAIH3d M CHHIC3Aa, CPABHCHHA ¢
CHCTEMATH SALIMI, obodmenus ROHKPCTH3AUHH, gaBliacieHie HPHHMHHO=-CHCICTREHHRIX CBA3CIT W
nocmpoenue  arndecKoro PAacCeyuICHES H VMO3BAKTHUCHUS {I-IH,.-_I_\_-’KLHBHDI'L‘L JACTAYKTHRHOIO H Mo
AHANOTHK) Ha MATCPHAIC CCTCCTBCHHOHAYHOIO COACPHRAHNA
0) Vaenue cosnaior, OPHMCIHHTE W 1|[_u:UGp:l'ﬂjnmfM:Ii b SHAKH M CHMBOMBL, MOJCITH H CXEMLI JUISL PeLICH U
yueOHBIX H [03HABATCIILHBIX 3d4au4;
7) opymuposanue W pazeumue  IKONOTHHCCKOTO  MbHILIEHHS, YMCIHS  [PHMCHATL €0 B
MO3HABATC/ILIOH, KOMMYHUKATHEHON, COMATRHON 1paKTHKE 1 npodeccHonaIbLION OPHEHITALIMHS
R) 1 enepuposanue wieii n OHPCACICHHE CPEJICTR, HCOOXO/IMMBIX /118 HX PCaTH3alIMH.
I11. Tipeamernbie pesyanrarni:
Brinyckniik sayuures:
o XAPAKTCPHEOBATE OCHOBHBIC METO/bl HO3ZHAHW; HH().‘{IU.’Jt‘Il[IC. H3MEpPECITHe, IRCHEPUMCHT!
*  OUHCKIBATH CBOHCTBA TBEPALIX, KIIKHX, a3000pasiLIX BELISCTB, BLIACAAS HX CYUIECTBEHHEIE
HPU3HAKH
*  PACKPBIBATH CMBICI OCHOBIHBIX XHMHUCCKHX MOHATHIT «a@TOM», «MOJICKYAa», “XHMHYECKHIT
ICMCHT, “npactoc BCIICCTBO»,  «CJIOZKHOE  BEILECTBO», «BAJICHTHOCTE», «XHMHYUICCKAS
PCAKLIHHA R, HCTTOITR3VA SHAKOBYIO CHCTEMY XHMWH:
®  PACKpbLIBATRE  CMBIC 3AKOHOD COXPANCIIHA MACCLl BEUISCTB, IMOCTOSHCTBA COCTABA. ATOMHO-
MOUCKYITAPHOIT TEOPHH;
*  pAasINYaTh XUMHYCCKHE 1t (PH3IUCCKIC SIBICHU:
*  HA3bIBATL XHMHYECKHE 3TEMEHThI;
# OMPCAciITL COCTAB BCLICCTR 110 UX f,]}(?[)f\-!)’,'lili\l;
s OIPCIC/BITEL BATEHTHOCTE 4 10OMd 3UCMCHTA B COCHMHCHMAX
*  ONPCISAATL THIT XHMUMESCKUX PCAKUUii;
* HAILIBATL HPHIHAKH 1L YCIAOBHA HPOICKAHU XHMHYCCKHX PCAKLMiA;
. BLIABIATL MPH3HAKH, CBHACTCIALCI BYHMIIHC O HPOTCKAHHH XHUMHYECKOI PEAKIHH npH
BBLITOTHCHHH XHMHYCCKCLO OlibiTa;
* COCTABISITL (DOPMYIIEI GUHAPHBIX COCHMHCH Mii:
*  COCTUBIATH YPARHCHUA XHMHUSCKHX PEAKLIHIi;
* cobmozars npasnia 6e30MacHoi PaboTHI NPH MPOBEICIINH ONLITOR;
* HOJUK30BATHCS 1200PATOPHBIM 0D0PYI0BAIINHEM U TOCYI0I;
* BBIYHCTATH OTHOCHTEIBHYIO MOJICKYJSPHYIO H MOJISIPIYIO MACChI BElLICCTB:
®  BBIYHCTATH MACCOBYIO QOTIO XHMH'ICCKOTO ieMenTa 1Mo GopMyJIe COeTHHEHMS;
- BhIMTHCIIATE KOJIHYCCTRO, 00LEM JIN Maccy peuiecrsa 1no KU.EII!'IGCTH'\". 06’]:(‘-1\1}". MACCC pearcHToB
HJTH TIPOAYKTOR PEAKIIITH;
* XAPAKTEPU30BATE  (PHIHMYCCKNC W XHMHYCCKHE CROHCTRA MPOCTHIX  BELICCTB: KHCIOPOJA M
BOJAOPOLL:
*  10Jyu4aTh, COOMPATh KMCIOPO # BOJOPOL;
. PACHOBHABATL OLEBLEHBIM Iyl EM ra:mnﬁpaz‘mmc BeHecTna. [(l-!CJIOpO,-'[.. BOIOPOM,




PACKPhIBATh CMBICT 3AKOHA ABOranpo;

PACKPBIBATL CMBIC TOHATHI «TTI0BOH dY(DMEKT peakinmy, «MOJIPHLIIT 00LEeM»;
NAPAKTCPH30BATL [IJH"-SILIL’.C[\'HL‘ M XUMHUIECKHE CROICIRA BOBLL

;‘!ﬂCT{pbl!’.ﬂTb CMbICIH TTOHATHA «PacTBOp»]

BLIYHC/ISITE MACCORYK) /I0JII0 PACTBOPCHHOI O BEINICCTRA B PACTBOPE:

MIPHIOTORISTH PACTBOPLL € ONPEAC/ICHHOI MACCOROI J10JICi PACTBOPEHHOI'O BCIIECTRA,

HA3BIBATL COC/IMHTHMA H3YUCHTILIX KITACCOB HEOPIdHHMYCCKIX BEUISCTD,

XAPAKTCPH3OBUTE (PUINHECKHC M XHMH'ICCKHE CBOHCTEA OCHOBHBIX KJIACCOB HEOPIAHMYCCKUX
BCIHSCTB. OKCILAOR, KHCIOT, OCIHOBANTHH. COJIEH;

OHPEACHATL HPHHAIICKHOCTL BELIECTE K OLPCACICHHOMY KIIACCY COCMIIENNH;

COCTABIHTE (DOPMYIILI HEOPTAHHYCCKNX COC/(HHCHIT H3YYCHHDLIX KIACCOB;

HPOBO/IMTH ONDLITLL  HOATBUPAAKINING  XHMHYCCKHE  CBOMCTBA  M3YUCHHKIX  KJACCOR
HCOPIAHNYCCKHX BEILECTR,

PACHOSHABALL - OTILITHLIM  [YTCM  PACTBOPBL KHCAOT H MEA04Yell M0 HM3MEHEHMI) OKPUCKH
HHJIHEATOpa;

XNAPARICPH30EATE B3AHMOCBA3L MOIKIAY KIACCAMH HEOPI AHIYCCKHMX COe/THHCH I

packputrats embici Lepuoanueckoro saxona J. M, Meujcneena:

O0BACHATL  (PHANYSCKHIT CMBIC ATOMHOTO (MOPAAKOBOIO) HOMCPA XHMHYECKOI0 JJeMenTa,
HOMCPOB TPYIHIDLE B NCPHOAA B IIEpHoHycekoi cucrese JI. M. Menaeneena;

OOBACHATL 3AKOHOMCPHOCTH M3MCHCHHA CTPOCHIS aTOMOB, CBOHCTB SJICMCHTOB B npeaenax
MATTBIX TICPHOI0B H [JIABHBIX HOMIPVILIIL;

XAPAKTEPHIOBATL XHMHIECKHEC DJICMCHTRI (O BOJLOpOJa 1o KEL"H—;IIHH) I1a OCIIOBE HX MOJONKECHHS B
nepuoandeckoii cuerese M1 M. Menjcicera n ocofienrocTeil cTpoeH A X aTOMOB:

COCTABAATL CXCMLL CTPOCHHR 410MOB 1eprRx 20 aneMeHTOB nepuoandeckoii cucremst JI. M.
Menneseena:

PACKPBIBATE CMBICH HOHATHIT «XHMHYSCKAA CBA3bY, COICKTPOOTPHUATCABHOCTE Y,
XAPAKICPH3OKATH  3ABHCHMOCTL  (DH3HUSCKHX  CBOICTB BELICCTB OT THIIY KPHCTAIIMUCCKOM
peméikm;

OUPCACIIATL BUA XHMITYECKOI CBA3H B HCOPTAHHICCKHX COCIHHEHMAX

H300PAKATE CXCMBI CIPOCHHS MOICKYI BEHIeCTR, 0Opa30BAHKHBLIX PA3HLIMH BHIAMH XHMHUYECKHX
cpAseit:

PACKPLIBATE CMBICI HOHML M CHUOHR, «KATHOH», «QHHOH», CHIEKTPOJIIHTBIR, CIHEDMICKTPOJIHTLI»,
OACKTPOIHTHYCCKAH J(MCCOIManig», «OKHCIHTC/Thy. WCTCMEHL OKHCIICIIHA Y, UBOCCTAIIOBHUTEIL Y,
WORHCIICHHC:, «BOCCIAHORICHUEY,

OHPCUCHATE CICIHCHL ORKUCICHHA aTOMa dJIeMeHTa B COCIHICHHIL;

PACKPBIBA Th CMbBICT TCOPHH MICKTPOJIHTHYCCKOH JIHCCOMNAILIH,

COCTARIATE  YPUBHEHIA JICKTPOIHTHUSCKOH JIHCCOUHALUNN KHCIIOT, IUEN0UeH, coleii:

OOBICHATH CYIIHOCTH IPOLECC WICKTPOIHTHUECKOH IHCCOUNALIHHN 1 PCAKUMil HOHHOI'O 00MCHA;
COCTARIATR MOJHBIC H COKPAIEHNLIC HOHIBLIE YPABHEHNA peakitiii oOMena:

OHPECTATE BOIMOKIIOCTL IPOTEKAHHS PCAKLINIT HOHHOTO 00MCHA;

HPHBOAHTL PCAKIIIL, MOATBCPKARIOIME KQYCCTBCHUBIH COCTAB PasIMUHBIX BELUICCTB:
UilpL‘ﬂ.C,lm'l'h ORKHCANTEb H BOCCTAIIOBUTEI L,

COCTARIATE YPABHCHHA OKHCIHTRIALIO-BOCCTANOBHTEALHLIX PCAKIIHIL

HA3BIBATDL (bai{'iUpLI. BJIHAONHE Ha CROPOCTEL XHMHYECKOII PCaKLiM]

I(:IGCCH(IJH[ll-'f}‘ani".lTb NHUMHYCCKHC PCAaKiim 1o PA3INYHBIM HpHIHaKam;

XAPAKTEPH30BATE B3WIMOUBA 3L MCA/LY COCIABOM, CIPOCHICM M CROIICTBAMI HEMETAIIOR:
NPOBO,UITE OfBITBL  HO  HOAYUCHHIO,  COOMPAHMID W H3YYEHHIO XHMHYCCKHX CBONCTB
I'll'jOOéI)Li?.Hle BCLLCC TR, YHICKHCITONO Tasza, aMMiaKka;

PACHOSHABATL OIBITHBIM TYTEM Fa3000pasible BeUIeCTsa: YIICKHCIIBL Fa3 H AMMHAK;
NAPAKTCPHZOBATE B3AHMOCBASEL MCHLY COCTABOM, CTPOCHHEM H CBOHCTRAMH METAUIORB:

HA3BIBATL OPrallHUCCKHE BCULIESCTBA 110 HX (bt)p.\[}',’[df MCTAH, 9TaH, THIACH, MCTAHOJIL. FTAHOI,
PIATEPH,  VKCYCIHIas KHuclorta, ﬁ-.\[I-IHO)"I\'L‘)’CHEUl KHCIoTa, CTCAPHHOBAS KHCIIOTA, OJCHMHOBAY
KHCIOTA, [10K03a;

OUCHHBATL BAHAHHC XHMHYCCKOLO 3a1PHSHCHMN OKPY/KAKIICH CPE/Ibl Ha OPTaHH3M Ye/I0BEeKa:
FPaMoTIIO OOPAIIATECSH ¢ BELLCCTRAMM B HOBCCIAHCRHON KIZHI:

OMPCAC/IITE BOSMOKHOCTE HIPOTCKAHUA  PCakiinii HCKOTOPBIX Mpe/CTaBUTeNeH OPraiHyecKux
BCHICCTH C KHCJAOPOIOM, BOJOPOLOM, MCTALIIAME, OCHOBAHIAMI, TallOrCHaMM,




BLUTYCKHHEK [OJTYHHT BO3MOKIIOCTL HAYUHTHCSL:

. Bbi.lﬁ.ltl."llh H IIPOBCPATH FKCOCPHMCHTAIBHO THIOTE3bl 0 XHMHYCCKUX CBOHCTBAX BCLICCTB Ha
OCHOBC HX COCTABA M CIPOCHUS, HX CHIOCOOHOCTH BETYNATL B XHMHUCCKHE PEAKIHH, O XapaKICpe
H MPOAYKTaX PA3AH'THBIX XMMHHECKHX PCaKLIHIi;

* XAPAKICPH3OBATL  BCHICCIRA MO COCTABY, CTPOCHMIO W CBOHCTBAM, YCTAHARINBAIT HPHUHHHO-
CACACTRCHHBIC CBA3H MCHLY AQHHBIMH XaPAKTEPHCTHKAMI BCUICCTBA;

* COCIaBATL  MOICKYISHPHBIE M DOMHBIE  HOHHLIC VPABHEHHS [0  COKPalGHHBIM  HOHHLIM
VPaBHSIHHAM,

*  TIPOTHOBHPOBUATL CHOCOOHOCTL BCLLECTBA UPOSKINTE OKHCIAHTCILHLIC MM ROCCTAHOBHTC/ILHBIC
CBOICTBA ¢ YHCIOM CTEHCHECHT OKHCIEHHS 3ICMCHTOB, BXOIAIIHX B €1'0 COCTAR;

*  COCTAB/IATL  YPaBHEHHS PEAKUHHA, COOTBCTCTBYIOUIIMX  [OCIEI0BATC/ILHOCTH npespatieHil
HEOPIalHIeCKMX BCHIECTR Pa3IHYHBIN KITACCOE!

*  BBUABHTATE M HPOBCPATE DRCTICPHMCHTWILHO THIIOICShl 0 PE3YILTATAX BOZACHCTBHS PasIHUHBIX
baKTOPOB Ha HIMEHCHITE CKOPOCTH XHMHYCCKOI PCaKTiuim;

* HUCHONB30BATH  OPHOOPETCHHBIC  3HAHMA U IKOJOMHYCCKH PaMOTHOIQ  LIOBCACHHUSA R
OKpy#xaimel cpene:

* MCHOB30BATL HPHOOPCTCHHBIC KIIOUCBBIC KOMICTSILMI TIPH BBITOJIHCHHH MPOCKTOR H y4edHO-
HECTSAOBATCILCKIN. 30t 110 HAYHCHHIO CBOMCTB, CNOCODOB NOJIYYCHMS W Pacrio3HABAHHS
RCHICCTB,

* OOBEKTHBIO OUCHHBATE HH(OPMAIHIO O BEHIECTRAX H XHMHUECKHX [poueccax;

* o ORPHTHUCCRH  OTHOCHTBCH K ICCRIOHAVIHON  nHpOPMALHH, 11€/100POCOBECTHOIM perilamMe B
CPL/ICTBAX MACCOBOIT HHOPMATIHIH;

* OCOJNABATE 3HAHCHHUC TCOPCTHYECKHX 3HAHMH 110 XHMHH JUIT NPaKTHYECKOH JACHTCARHOCTH
Ye/I0BCKA;

© COZAaBATL MOJICTH 1 CNEeMBI LTS PeIIelHd YUSOHBIX M 1103HABATCILHAIX 3a7a9 MOHHMATH
HCOOXOAMMOC T H COOITKICHHA TIPEATHCATINIT, HPCUIAracMeIX B HHCTPYKLUMAX 110 HCMTOJTh30BAHHK)
JACKAPCTE, CPCIACTE ORMTOROI XHMIH H Jp.

4. Copepsxanue nporpaMmn

Xumus 8 kaace
(70 yacos, 2 yaca B nejeno)
Hauajasnbie noHATHS H 3AKOHBI XHMHH

Tena n semectsa. CpolicTa BeMIECTs. DTANOHHBIC (DH3HYICCKHE CBOICTBA BCLICCIE. Martcpuanst n
MarcpranoseactHie. Pojib XHMHI B 3KH3HH COBPEMEHHOTO 00mIecTBa. OTHOWEHIE 00IICeIRA K X MMM
xemohumna n xemohoOus.

Meroanl  msywerst  xumin.  HaGmonenie. Oxrcnepument.  Mojcaunposanie.  Mojenn
MATEePHAILIILIE M 3HAKOBBIC HIH CHMBO/ILHBIC,

Faspl. JKnakocnn. Teépamie semeetsa. Bianmuanie ITEPEXQIbl MEKAY arperaTibIMH COCTOAIIHAMH
BCLLICCTBA: BOSIOHKA (CyOaMManua) 1 AcCyONMMALMA, KOHICHCALHS W HCHAPCIHE, KPUCTAUIH3ALUS U
MIABJICHHC.

Duzuieckue siwicHust. Unersie seinecTsa u cMecn. IoMorelse i rereporenHuie cmecu. Cmecu
rajoo0pastele, wuakue u reépinie. (nocodbl paitencuus cMeceii: OepPeronKka, Wid AHCTHIUTSLMS,
OTCTAUBALIHE, (PNILTPOBAHNE, KPUCTATIINANMS W BrRiTtapiranie. Xpomarorpadis. [pumenenue ytux
CIIOCODOB B .'1300["3.'1 OPHU“ IIp}lKIIIh‘C. Hi H[}ULI IBOJICIHC U B l')h]l)'.

XHMHUCCKHE AICMEHTBL, ATOMBL 1 MOJICKWILL. 1IpocTnie 1 cioskiLie BeuecTna. AJu10TpOINNsS Ha
npumepe knenoposa. OcHOBHLIC HOINOMCHHA ATOMHO - MOZIeKyisipHoro  yucHus. HMonni, Beniecrna
MOJIEKYJIAPITOTO 1 HEMOIEKYIAPHOIO CIPOCHIMN,

3UaKH (CHMBOJIBI) XHMHHCCKHX IEMCHTOR. Ha(opyanna, KoTopyio HeCyT 3MakH XUMHUYECKHX
AWIEMCHTOB. DTHMOJIOIHS HA3BAHIN HCKOTOPRIX XHMUUYCCKHX 3IEMEHTOB. llepuonnyeckas radiauna
XHMHYECKHX 3eMmeHtTor J|. M. Menaeneera: KOPOTKONCPHO/IHbIH W UIMHHONEPHOANLI  BapHAHTLI.
llepuoant u rpynne:. [asnas u noGounas noarpynisi, win A- n b-rpynnot, OTHoCHTEALHAS aTOMHAS
Macca.

Xumuucekne opmyant. Migexcot u koo(hprmmenTol. OTHOCHTEILHAS MOJICKYISPHAS Macea.
Maccosan 108 XUMHYECKOTO SJACMENTA B COCTHICHHN. Mudopmanus, koropyio HCCYT XHMHYCCKHC




OPMYINLL.
L Bazenrnocts. CTpykTypisie Gopyyiabl. XUMHYUCCKHE MIEMCHTBI ¢ TIOCTOANHOH M TIepeMento
BAJICHIHOCTBIO.  DBbiso,t  opmylisl  coesieing 1m0 BajcHTHOCTH.  ONpeacieHne  BanCHTHOCTH
XHUMMHUYECKOrO 1eMCHTa 110 (Qopayice senectsd. COCTaRICHHE HA3BAIIMH COCAMHCHMI, COCTOSMIIMX H3
UBYX XHMHMICCKHX WICMCHTOR, 1O BAJICHTHOCTH. 3aKkoH HOCTOAHCTBA COCTABA BCIIECTR. !

Xusmueckue peakiit. Peareurvl Honpoaykist peakunut. TIpH3sHakM XUMHUYECKHX PCaKitmii.
Yenopust ux HpoTeRaiiis # npekpatiienid. Peaknun ropenns. IK30TEPMHNCCKHE W YHAOTEPMHUECKHE
peaknu.

3aKkon  coxparienus macchl BenlecTB. Xumuycekue ypasiieHus. CocTarnende XHMHYECKHX
ypastennii. Hudopmars, xoropyto rec8T XUMHICCKOC ypaBHCHHE.

Kitacenurauns XuMiueeknx peakiuii o cocrasy W 4ucily peareHToB U 1poykTon. THIILI
XHMHMCCKHX peakumii. Peakuni Coemies, pazIokeHus, 3aMelieHs 1 00MeHa. Karamuzaropsl u
KaTanans,

LlemonceTpatmi
Konanexkuna MatepHanos 1 w3enuii u3 nux.
Mozemn. nenounsyenmbie na ypokax Gusuku, Guonorun v reorpadun.
OO0BEMHBIC 1 IAPOCTEPIKHEBLIC MOACITH HEKOTOPLIX XHMHUYCCKHX BCILCCIE.
Mozenn KpHCTAIIHYCCKAX PeETOK.
Cobuparne nprdopa 171 NOTYIEIIs 1a3a 1 IPORCPKE €10 HA FePMETHIHOCTD.
Bosroiika cyxoro Jibaa, iiona nan nadgramima.
ArperaTanie COCTORIHA BOJIbI.
PasaencHne isyX HecMCWHBAIOLMXCS KIAKOCTEI ¢ LOMOILK JAeTHTENbION BOPOHKH.
JMeTHaaaTop u ero pudoia.
Yeranoska juia puasrposaiins ¥ e¢ pabora.
Vetanoska 114 BLITIapiBanns u ¢f padora.
Konnekius OuitoBrix pufopos sy (hrinTporania Bo3IyXa.
PasACiCHIC KPACHTIETO BEIICCTBA (DIOMACTEPA € MOMOILBH) OymakHoii Xpomatorpadmu.
Moxnenn anoTponueix Mmoundukarmii Yriueposa u cepsl.
[Mostysenue o3ora.
Moprpers: 1. 5. bepriemtyea n 1. M. Menaescena.
Koporkonepuoanpii - 11 AIHHHONEPHOAHbIIT Bapuanie - Tlepuommueckoit  cucremnt J[ .
Menneneera
Kouerpynporanne wapocrepxuenbix Mozeneii MOJICKVIL.
Amnmnapat Kurma,
Pasinoxenne Guxpomara aMMonus,
Popenite cepot 0 Marnuenoii JeHThI
[oprperst M. B. Jlomonocosa u A. 1. Jlasyasne.
OnbIThl, HILOCTPHPYIOUIHE 3AKOH COXPAHCHHS MACCH! BCLICCTR.
Fopenne docdopa. pacrsopenne nposykra FOPCHHA B BOJC W HCCIACHOBAHHE [10JYYEHHOIO
PAcTBOPA JAKMYCOM.
BaanmosielicTeie CONAION KHCTOTBI ¢ LIHHKOM.
Mosyaenne ruaporcina ez (1) 1 ero pasnokenine HPH HAIPCRAH K.
JlabopatopiiLie onbITh
. (O3HAKOMJICHHE ¢ KOUICKLMCH _mﬁnpn'mpﬂuii MOCY/IbI.
- HpoBepka nprdopa s noaysenis ra3oB Ha repMeTHYHOCTD.
- O3HAKOMJICHHE ¢ MHHCPANAMHU, 00PA3YIOIIHMH TPAHHT.
. Ipurorosienue rereporennoii cymecu MOPOLIKOB CePbl K JKEIIC3a M UX pa3lc/IcHue,
Bsanmociicreie pactBopon X10pHaoB i HOULIOR KaJlHs ¢ PACTBOPOM HiIpata cepebpa.
- Hoayuenne ruapoxenaa smean(Il) v cro szanvosciicrane o CepHOIl KHCIIOTOI.
. Baaumoneictene pacigopa cojibl ¢ KHCIOTOI,

e R A o B SO T

. lIpoBepKa 3aK0Hd COXPAHCHMY MACChl BEIIECTB Ha pHMEPE BIAUMOACHCTBHA WIENOUH M KUCIO IbL.




9. Tlpobepka 3aKOHA COXPAHCHHA MACCHI BCLICCTB Ha NPHMEPE B3aUMOJEHCTBHSA WEIOYH H COMH
skenesa (.

10. Pasiiokenne Mepoxken/ia B010podd ¢ HOMOIIBIO oKkenaa Mapradia (1V).

I |. 3amewenue wene3oM MO B MC/IHOM KYOPOCE.

TparTHueckue pabornl

. 3uakomcrro ¢ aadoparopubiv o0opyaoBatnes. [Tpasnia TexHHKH OC30MacHOCTH MpH padoic R
KaOuueTe XxumMiti. HeKoTOpBIC BU/TRI PAbOT.

2. Ananms Ho4YRhl.

Baxneimuie HPCJACTABHTECAH HEOPI AHHYMCCKHX BEIIECTB. KojsmmuecTRCHHDIE OTHOIICHUN B XMMHH

Cocras soszayxa. [lousiuce o6 00LEMIIOH J0IN¢  KOMIIOHCHTA [PHPOAHON Iasor0ii cmecH
BO3yXa. Pacuér 00BEMa KOMITOHEIITI M'A30BOMH CMCCH 11O ero 00LEMIION 1071e 1 HUOOOPOT.

Kucnopoa. Oson. Toayueune kucnopoja. Coduparue M paciozHaBAHUC KHCTOPoaa. XHMHIECKHE
CBOHCTBA KHCIOPOAA: B3AUMOACHCTBHC € METALIAMM, HEMCTAUIAMM 1 CHOKHBIMH BELIECTBAMM.
[puMeHeHne Kuenopo/ia. Kpyropopor kueaopoja B npupo/e.

Oxcnet. Obpasosanne naspanuii Okenion no ux Gopmynam. Coctapicune GopMmys OKCHIOB 110 HX
naszpanusm. [pejicrasutesm OKCHIOR: BOAA 1 YITICKHCTRI ra3, NeratiéHas H3Bec b,

Bogopoa w npupoige. MUZHIECCKHC 1 XHUMHYECKHE CBoOIlCTBA BOJIOPOMd, CIO  [OAyYeHHE H
IPHMEHCHHC.

Kucinoret, nx coctanp i Knaccunpuianms. Muankatopst. 1adania pacteopumocti. ConsiHas i
CCPHAaH KUCITOTLI, UX CBOITCTRA H HPHUMCHEHHC.

Cout, 1x cocras i uassaiis. PactsopuMocts coneit B Bo/ie. Ipeactasurean concii: Xmopus Hatpus,
kapOoHar Hatpust, thocdaTt kanLin.

Mocrosnnaxn Asoraipo. Koamneereo sewecrsa. Mosn, Monaphas macca. KpaTHble CAHHHMLbI
H3MCPCHIS KOJUIHCCTRA BCIICCTBA — MHIUIMMOJb 1 KHIOMO/h, MWLIMMOIAPHAs H KHIIOMOJISIPHAs
MACCHI BCIULCC T K.

PacuCrm ¢ HCHOALZOBAIHCM DOHATHH «KOAMYCCTRO HCIHIECTRA», «MOJIAPIIAA MacCa». «TIOCTOAHHAH
Agoranpor. 3akon Asoraapo. Momspusiii 00bEM ra3oodpasnbix sewects, OTHOCHTENLHAS 11I0THOCTS
OJIHOTO Iasa 1o ApyTroMy.

Kpatnpie egmnuin niveperns MHJTHMOJIAPIHLIH M KHIOMOAAPHELT 0GbCMbI 123000pasHbix
BCUIECTB.

Pactuérel ¢ uCnOh3oBaHueM HOHATHI «KOJAHYECTBO BEIIECTBAY. CMOJIAPHASL MACCa», «MOJISPHAIH
Oﬁ'beM TAZ0B», «HOCTOMHHANA ,‘\HUI'EI,.-'I}"IO}J.

Pacu€rei ¢ ncnoanzosanneM MoOHATHI «KOJAMYECTBO BCIICCTBA», «MOJAPHAN MACCa», «MOJISTPHAII
00BEM raszoB», «uucio AROranpo».

I'wapocdepa. Kpyrosopor wojmn B pupojae. PUIMYECKHE W XHMHUCCKHME CBOHCTBA BOULL
BIAHMOICHCTEHC ¢ OKCH 1aMHB.

OcHoranms, 1x coctans. PacTBOPHMOCTL OCHORAHMIT B BOAC, M3MeHCHME OKpackH HHAHMKATOPOB B
WeI04HOI epese. IpeaCTaBHTean WeA0uei: 1MAPOKCH B HATPHA, KATHS H KAThIHA.

Pactropurens 1 pactsopénnoe sewccetso. Pacrsopst. Paciwopenne. 1'maparel. Maccopas xosns
PacTBOPCHHOTO  BeecTBd.  Pacu@TLl. CBABAHHBIC ¢ HMCHONL3OBAHUCM MOHSTHA «MaccoBas noJis
PACTBOPCHHOLIO BCITICCTRAM.

ALCMOHCIPALLITH

Onpezenciine COAEPRAHIA KHCIOPOAA B BO3/YXC.

[MosyucHie KHeaopoLa pasiaoKCHEEM NCPMAHTAHATA Kanus i HEPOKCH/IA
BOJIOPOIA.

CoOupaHne METO/IOM BLITECHEHUS BO3/1VXa H BOIHI.
Pacnosnapanue knejiopo/a.

Dopenne marnus, sxenesa, yrad, cepol i Gochopa B Kiciopoe.
Konnexuus okcnjtoe,

[Mosryaenue. cobupanue i paciio3HaBaHHe BOIOPOIA.

[openne Bojpopo;ia.

Biaumoneiicteie Bogopoaa ¢ okeraom sen( ).

Kounexnms Mucpanuibix KHEIoT.

IpaBino pasdaBacHus Cepoi KHCIOTbI.




Koanexus cosneii.

Tabarua pacTBOPUMOCTH OCHOBAHMIT, KHCIIOT H COJICH B BOJIC.

[eko1opbie METALILL, HCMETAILUILI H CORMMHCHIA KOJITYECTBOM Bellectsa B | MOJIb.
Mogzae:s MouspHOTO 00LEMA Fa3000PA3HBbIX BEIECTB.

JlaboparopHnie onbITL!

12, [MomyrHCHHE HABCCTKOBOI BOABI NPH MPOIYCKAHHH YIZICKHCTOTO Tasa.

13, TMoayucHie BOIOPO/IA B3aiMOACHCTBHEM [IMHKA H COJBIHOIT KHCAOTDI.

14.  Pacuoznasanme KHCIO1 MITTHEATOPAMH,

15, HMsmenciive OKpackH HHIMKATOPOR B LWICHOYHOI cpele.

[6. O3nakomieHne ¢ npernaparaMy AoManiHel Wil WKOJBHOH altCYKH — PACTBOPAMH 1ICPOKCH/IA

BOAOPOIA, CIHPTOBOI HACTOIKH HOIA M HAIIATBIPHOTO CITUPTA.
[pakinyeckiic padoTsl

. Monydenne, codHPUHIC 1 PACTIOZIABAHHC KHCIOPOJA.

. Tlony4enne, cobupianne 1 pacnosiaBaHre BOAOPO/IA.

s [ =

[TpuroToBicHHE PACIROPOB CONEH ¢ HX 3d4dHHOIT MaccOBOH 10JICH.

OCHOBHBIC KAACCHI HCOPTAHNYECKHX COSMHHEHHH

Oobo0menne cpeacHlil 00 OKCHIAX, HX KIacCH(PHKAILIN, Hazgauuax U cpoicTBax. Crnocolsbl
TIOJIYIEHHH OKCHTOR.

Ocnosanua, ux  acCHPUKALMy, HasBanus 1 cpoiictpa. Biaumouacicrsme ¢ KHCIOTAMH,
KHCJIOTHRIME OKCHZIAMIE B cosni. Pasnoixenne HepacTBOPHMBIX OcHOBaHWi. (Crocodbl nmoay4eHus
OCHORAHHI.

Kucrnotel,  ux  kunaccudmrauus 8 uaspanus.  OOwme  xMMHYECKME  CBOICTBA  KHMCIIOT.
BiaumogeHcIBue  KHCAOT ¢ METAMIaMH.  DUICKIPOXHMHYCCKHIT  pAIl HANpsuKeHWil  METaLIOB.
B3auMogChHCIBIe KHCIOT ¢ OKCHIAMH MCTAILIOR,

Baanmogciicrriie KUCAOT ¢ OCHOBAHMAMM — pPCakiMg HeltTpainizauun. B3anMOAeRCIBHC KMCIOT ¢
coasamu. Tlosryuenne OCCKHCIOPOIHBIX H KHCJIOPOACOACP/KANX KHCIIOT.

Coan. nx xuaccnduranng 1 cpoiicTpa. BlanmoaeiicTeie concii ¢ Metanmami, ocoGenocTH STHX
peakumi. Baanmoaciicisue coneii ¢ CoaamMi.

FeHeTnmeckue  psibl  Metauia o neMetaia.  [eHeTHuecKas CBa3h MRy  KJIaccamu
HEOPIaHHIECKHX BCIICCTR.

JTabopaTopHBIC 01kl Tb

17. BsanmojieiicTeHe OKCHAA KaIbIIHA ¢ BOAOH.

[ 8. TMomyTHeHHE H3BECTKOBOIH BO/bI.

19. Pcaxums neiitpanusauun.

20. Tonyuenne ruaporeuza meu (11 n ero B3anmoneiicTBue ¢ KHCIOTOI.
21. Paznokenue rupokeiiaa mean (1) npu narpesammm,
22. B3auMOEHCTBIE KHCIOT C MCTAILIAMIL

23. B3auMOAeHCTBHC KHCAOT € COIAMIL.

24, O3HAKOMICHHC € KOIICKIHEH colleli.

25. Baanmogeiictsre cyasdara mean (IT) ¢ wenezom.
26. B3auMoneHcTBHE COJICH ¢ COMSMIL

27. |'eneTHUCCKASA CBA3HL Ha HPHMEPE COCANNCH I MEIH,
IpakTuyeckie padorwl

4. PenieHHe HKCHCPHMCH TAILHAIX 32/1a4.

[Tepuonucernii 3axon u MepHoameckas cHETEMA XMMHUUECKITX JICMCHTOB
J. V. Menjaeieesa u crpoesue aroma

EcTecTBEeHHbIC CeMEHCTRA XHMIUECKUX YWIEMEHTOBILISIONIILIE U LICIOMHOBEMENLHBIC MCTAILIL,
TANOreHnl, HHEPTHBIC (Oaaropojusie) rassl. AmdorepnocTs. AMQOTEPHBIC OKCWIRI W THIPOKCHIBL.
Komruierensie conn.

Otkpoitne [l M. Menjeneesbiv Tlepromuueckoro 3akona u cosmanuc um lepuoanyeckoii
CHCTEMBI XHMH'ECKHX 3/ICMCHTOR.

ATOMBI Kak (popma CyecTBOBAINA XHUMHUYECKUX MICMEHTOR. OCHORHMIC CREICHHUA O CTPOCHHH
aToMOB. JIOKasa1CiibCTRA CAOAKHOCTH CTpocHust atoMoB. Onsiisl Pesepdopra. 1lnanerapias moxens




CIPOCHUA aToMA.

Cocras aroMHBIX AUCP: NPOTOHbLL, HeiTponnl. OTHOCHTEILHAN aloMHas Macca. BiauMocBssn
MOHSTHI «IIPOTOHY», «HIEHTPOH», «OTHOCHTCIRHAA aTOMHAA Macca».

Mukpomiip. 2aekTpoiibl. CIPOCHHE JTEKTPOHHLIX YPOBHEH aTOMOR XUMHUCCKHX 3neMeHToB NelNe
1-20. [TonsTHE 0 3ABCPILEHHOM MICKTPOHHOM YPOBHE.

Mzorousl.  ®usptecknii  emeican cumponankn  [lepuoanueckoin  cuctemsl.  Coppemerias
opmymmposka [Mepuoanucexoro sakona, HsMenenns CBONCTB 2ICMCHION B neprolax U Ipynnax, Kak
QYHKITHA CTPOCHHST MICKIPOHHBIX 000I0UEK ATOMOB.

XapakTepHCeTHRKa  JJICMEHTa-MeTlla  H  DJIeMEHTa-HeMeTanna  Nno  MX  TOJOKCHHIO B
[eproauyeckoi cuereme xumuueckux yiementos . M. Menacacesa.

JlemoHcTpauny

Paziuunbic hopMbl TAOTHIL NEPHOAHYCCKOH CHCTEMBI.

Mozaeaupoeanite ocrpocuna Hepnonuueckoii ciictemsl J. H. Mchaeneera.

Maouein aTtoMoB XHMHUECKHX 3ACMUCHTOR.

< MoIenn aroMoR WEMEHTOR | —3-10 neprojlos
JIaGopaTopHbIC OMBITHL.

28. Toayuenue ampOTEPHOTO MIPOKCHILA H HCCACAOBAHIC Er0 CROICTR.

Nuynueckad caib. ORHCIHTEILIO-BOCCTAHOBHTRIbHBIEC PEAKITHH

HonHas xusiaccekas csatb. Hounl, 00pa3oBaiHple atoMaMy MCTannoR M HeMeTa108, CxeMul
00pa30BAHHA HOHHOM CRASH /U4 OHIAPHLIX coeauHeHuil. IHOHHBIC KpHCTanIHYecKHe pPewéTkH M
GUBIIeCKHCe CROIC TBa BEILICCTD € DTHM THITOM pewiérok. [Tousiimne o opmMynsHOI eautiHie BeIecTsa.

Kosancntras XHMHUCCKAT CBASL. DICKIPOHHLIC W CTPYKTYpHbie (Gopmyasl, KopaieHTHas
HenosipHas  cpash.  CXeMbl  00pa30BaHus  KOBAICHTHOH  CBI3M  Aa  OMHAPHBIX  COC/MHEHMIT.
MousicKyisipHble 11 ATOMILIE KPHCTALIHYCCKIC PCIUCTKHN, W CROMCTRA BEIIECTB € DTHM THIIOM PEIIETOK.

DACKTPOOTPHUATSALIOCTE. Psijt wickipoorpunaicihioct. KoBasieHTHAA MOJspHas XHMHYECKas
cessh. Jlumons, Cxembl 00PA30BAHMA KOBAICHTHON 1TOIAPHOI CBA3M U1 OMIAPHBIX COCAMHEHHIL.
MoJICKyTaPHBIC B aTOMIILIC KPHCTALIMYCCKHE petud1Ki, CROICTRA BENECTE € ITHM THIOM PEIIETOK.

MetauiHyeckas XUMHUIECKAs CBH3h M MCIaiMucckast kpuctanindeckas pemétka. CpoiicTna
BCIIECTB € DTHM THIIOM PEETOR. Ednnas npupoia XuMHYecKHX CBA3CIT.

CTeneHk okucucHud. CpasHeHIC CTEMEHH OKHCAEHMS M BATGHTHOCTH. IlpaBuia pacudra
CTENCHEH OKHCICHI 110 OPMYIAM XHMHYECCKHX COEMHIICHH.

ORHCAMTCIBHO=BOCCTAHOBUTEILIDIC  peakitni.  Onpejic/icHue  CTEICHEH  OKMCJICHUS Ui
OJEMEHTOB, OOPAsYIOHIHX BCHIECTBA PASILIX KJIACCOB., PEakuMu MOHHOTO OOMCHA M OKHCIHTCIhHO-
BOCCTAHOBHTCIbHbIC peakitin,  OKHCIANTSIL M BOCCTANOBHUTC/IL, OKHCICHHC H  BOCCIAHORICHHC.
Cocrapmenne  ypasHeHnii  OKHCIHTEALIO-BOCCTAOBHTEALHLIX  PEAKIIH  MCIOAOM  AICKTPOHHOIO
DATAHCd.

JleMoHCcTpauyg

Buaeo gparsceHisl it caaiisisl «Hoias XUMHYecKas cBI3L ».

Kouieknma setecTs ¢ HOHNOH XHMH'ICCKOH CBA3LIO.

Moaenu HONNBIX KPHCTAUIMYCCKNX peinliok.

Buneogiparsvcrrn v cnaiinp «KoBanenTiras XUMHYeCKas Csi3Ly.

Kosekums Beiect s MOJCKNIAPHOIO B @TOMHOI'O CIPOCHHH,

Mozae i MONCKYISPHBIX H aTOMHDBIX KPHCTATHYECKHX PEHIETOK.

BuaeodparMenTsl i caaiijibl «Meraiiigeckas XUMHYECKaA CBA3LY.

Koanexumst «MeTamibl 1 Clianbi».

Bsaumo ieiicBHE LHIIKA € CEPOIL. COISIHOM KHCJIOTOH, Xaopuaom meanm (11).

I'openue marams.

Bsaumocicraie XnopHoii 0 CEPOBOIOPOIIOI BOJLI.

JIaboparopHbIC OMBITHI

29. HaroToBicine MOALIN, HIJIIOCTPUPYIOLLCH CBOICTBA METALINUCCKOI CBATH

XuMHa Y Kaace
(68 uacos, 2 yaca B nmeIea10)




[Mosropenie u 0dodmenne ceeennii no kypey 8 kaacea.

bunapipie coemneniA. Oxcliinl  coneodpasyomie u  HecojacoOpazytomme. | MAPOKCHALL:
ocHOBaHHA, aM(oTepHEIC, KHCHOTRL. (peiaiie, KHCALIC, OCHOBHLIC CONH.

O0oluieHue CcseAeHnil 0 XHMIMECKHX peakunsx. Kiucenrkaiiig XHMHUYECKHX peakiMil nmo
PA3AHYHBIM OCHOBAHUAM. COCTABY H '"HCIY PCAIHpYOIMX M 00pa3yIolHXCd BELICCTB, TEMIOBOMY
APPERTY, HAUPABICHIIO, HIMEHCHHIO CTCHCHCH OKHCICHHA TEMEHTOB, 0OPA3YIOIIHX PECarupyroLiuc
BCHICCTBA, (hase, HCHOIL30BAHNIO KATAIH3ATOPY.

[Tongrne o ckopocti xunvugeckoll peakuui. @akTopbl, BAUAIONHE HA CKOPOCTL XHMHUSCKHX
peaxkimii:  NPHPOId  pCarMpyouINx  BEECTB, HX  KOHUCHTpauMd,  TeMmneparypa.  IUIOLAIL
CONPHKOCHOBCHHS, HATHYHC KaTaansaropa, Katanus.

JlemoHcTpann

O3HAKOMICHHE ¢ KOJJICKLIAMI MCTALIOR M HEMETAMITOR,

O3MAKOMICHNE ¢ KOIUICKTTHAMI OKCHAOB, KHCIOT | COJICH.

34BUCHMOCTR CKOPOCTH XHMHYMECKOIL PCaKItMi 0T IPHPOJILI PEATHPYIOIIHX BCLICCTH.

SABHCHMOCTE CKOPOCTH XUMHYCCKOH PCAKIHH OT KOHUEH TPALUTH PCaripYOLIHX BELIeCTB.

3aBHCHMOCTE CROpOCTH XHMHYECKOH PCAKILMI OT TIIOHIATH

CONPUKOCHOREHHA PCATHPYIOUIIX BCLLCC TR («KHITSITTI CHOIR).

3aBHCHMOCTEL CKOPOC1H XHMHYCCKOH PEAKIIN OT TEMICPATYPL! PCalHpyOIHX BEIIECTB.
HabopaTopHBIC OlLIThI

. BzansocHeTse aMMHAKA 1 XJIOPOROIOPOLE.

Peaxuta neiirpaiazaiiin.

Habnioaenune rennosoro spdekra peakidn Heii TpaTH3aiim.,

Bsanmoaeiictrie cepHoil kuenoThl ¢ okeuaom meau (11).

PasimoikeHe NepokCiia ROTOPO/1a C TIOMOIULIO KATazasbl Kaproders.

6. 3aBHCHMOCTL CKOPOCTI XIMITHECKOI PEAKLNH OT NPUPOILI PEarupyIOIHX BEleCTB Ha 1IPHMCPC
BIAHMOACHCIBIS PACTROPOR  THOCYAb(ATA natpust u xjopuiaa Gapus, THOCYIb(ATa HATPUN M
CONMAHON KOO ThI,

7. 3aBHCHMOCIL CKOPOCTH XHMINECKOIT PEAKUIH OT NPHPOALI METALIOB MPH NX B3AMMOACHCIBUM ¢
COJISIHON KHCIOTOI.

o s ) b

8. BUaBHCHMOC T CKOPOCTH XHMEHECKOIH PEAKIHHN OT NPAPOALI KHCIOT HPH B3AMMOACHCTBHN UX
ACHEI0M.
9. 3aBHCHMOCTH CKOPOCTH XIIMIUECKOIT PEaKLIH OT TeMIEPATYpbL.

10, 3aBHCHMOCTL CKOPOCTH XHMIMECKOI PeaKLi OT KOHUCH DAL,

1. 3aBHCHMOCTL CKOPOCTH XHMMMCCKOH PCakimm O 110Ha/u CONMPUKOCHOBCHHA PEarHpyIlomx
BCLLIECTD.

12, 3aBucumocts CkOPOCTH XHMHUYECKOIT PEakini OT KaTalu3aTopa.

XHMHYECKIE PEAKIlHA B PACTBOPAX VICKTPOJIHTOB.

[oustte 0 3eKTPOIHTHYSCKOIT HCCOUHAIHM. DISKTPOIHTEL U HEMNISKTPOIHTEL MeXanusm
Jucconnaiiine. IEKTPOINTOB ¢ PASIHYILIM - XapakTepoM  cBa3d.  CTeneHb  YICKTPOIMTHYCCKOT
Aunccoumatii, CHALHBIC 1 CJIAGLIE 2ICKTPOIHTHL.

OcHoBlbIe TOI0KCHIA TCOpHH ’I.:IL‘-I\"l'p(J_‘lll'l'li'lt‘.Ci\'Url Alcconianm. KJIilCCIfll']]i-iKﬂIlliSi HOHORB H MX
cBoifcTBa. KHCIOTLL OCHOBANIS 1 CONN Kak 3acKkiponitibl. X kiaceudukanis i qHCCOIHALNS.

Qoue XHMHUYCCKHC CBUHCIBA KHCIIOT: | SMCHCHIIC ORPACKH HHIAMKATOPOR. BIAUMOISHCTBHE C
METATaMH, OKCHIAaMH M PHAPORCHEAME METAILUIOR M COTAMH, M(mei{ynﬂpume H HOIILIS {'r:()mlble H
CORPAILEHHBIC) YPARHCHIS PeakiiHil.

XHMIHYECKHIT CMBICI CORPALICHHRIX YPABHEHUH. Y CAORHS NPOTEKAHNS Peakiinii MeKILY dIeKTPOANTAMH
A0 KOHUA. Pﬁj.[ AKTHBHOCTH MCTAIITOB.

OOBume xuMHYSCKIE CBOHCTBA LeI0YeiT: B3anMOaeHCTBHE ¢ KHCJI0TAMH, OKCHIAMH HEMETAILIOB,
convit. O0HIE XUMHYCCKHE CBOICTBA HEPACTBOPHMLIX OCHOBAHMI! B3aHMOACHCIBHC ¢ KHCIO 1AM,
PA3NOKEHHE TIPH HATPEBAIIHI.

OO0LIME XHMHUCCKHE CBOHCIBA CPCAHMX COUCH: BR3AUMOACHCTBHC C KHCIOTAMM, NICTOYAMMN.
COJIAMH H METALTaMH. B3anMoACHCIBNG KHCILIX COMCIHT CO HICT0YAMI.

I'uaposns, Kak OOMEHHOC B3aHMOACHCTBHE COJIcH ¢ BOAOIH. THAPOIN3 COMH CHILHOTO OCHOBANHS
1 C1a00# KHCAOTHE. [ HAPOAHS COTH ¢1a00I0 OCHOBAHNS I CHIIbHOI Kucio bl kana pH.




CsoficTBa  KHCHOT, OCHOBAHMIL, OKCHIOB H COACH B CBETE TCOPHUHM DNEKTPOIHTHYECKOIL
JIMCCOMNANEH H OKHCITHTCIRHO-BOCCTANOBHTCILIILIX ;‘JeﬂKL{I{FI.

Jlemoncrpauin.

Mennitadne BCIeCTs 1 UX PACIBOPOR HA IEKTPOHPOBOANOCTL.
3ABHCHMOCTh WICK IPOIPORY/IHOCTH YRCYCIIOH KHCIOThE 01 KOHLCHTPaTHH,
,JT.IBI{H\’CHHC ORPATHCHTHDBIN HOHOB B MICKIPHYCCKOM TTONE.
OnpeaeneHue XapaKrepa cpe/ibl B PacTBOPax Cone.

JlaGopatopiibie ONBIThI.

13. Jlncconmais ciualnix 3MeKTPOAHTOB Ha TIPHMEPE YKCYCHOH KHCIOTH

14, MsmeHcHite 0Kpacky HIIHKATOPOR B KHCHOTHOI ¢pejie.

15. Peaxums uelTpaansannn pactsopa wEnouH pasinyuLMi KHCAOTAMH.

16.  Honyueune riiporenzga meui (11) 1 ero B3anMOAeACTBHE ¢ PAZIHYHBIMK KHCTOTAMH.
1 7. BraunmozeiicTBHe CHIBHBIX KHCIOT ¢ okcHaoM meau (11).

18-20. BianmoagiicTrie KHLIOT ¢ MCTATUIAMH.

2 1. KauecrsegHas peaknns Ha KapdoHaT-HOIL,

22, Tloavuenine ¢y s KPEeMHUCBOil KHC/IOTHL.

23. KauecTeeHHas peakiiing Ha XJ0PIL - WiH CyIb(aT-HOHB

24, H3sMeHeHHe OKPAcKn HHINKATOPOB B IEJO4HOI cpele.

25. BaanmoaciicTrite imenobei ¢ YIIIEKHCIBIM 1a30M.

26. KauecrseHnas peakiiyg Ha KaTHOH dMMOHUH,

27. Hoayucenne riugiporensia e (1) u ero pazinoxkenne.

28. BsanmoneilcTie kapOoHATOR ¢ KHCIOTAMH.

29. Tonyuenne ruapoxensia skeacsa (11).

30). BaaumouciicTBie KCuCsa ¢ pacTBOPOM cyaabdara mean (I1).

lpakTuteckiie paboin

1. Cgpoiicra kucaor, ocHOBalUMil, OKCHAOBR H COJCH B CBCIC ICOPHI IMEKTPOIHTHISCKOH
JHCCOLMALNN H OKHCIHTENBHO-BOCCTATIOBHTENBHBIX PeaKLiuii

Hemeranis M HX COeTHHEHHN,

CrpocHMC  artoMOB  HEMCTMLIOB WM uX  nonowenue w  [Mepuwonnveckoii  cucteme. Pan
AEKTPOO I puIaTenLuocTH. Kpueraumieckue peméikn HeMETANIOR — MPOCTLIX BEIECTB. AJUIOTPOITHS
u o ¢¢ npianbsl, PUIMUCCENS CrOICTRA Hemerannors. OOmmMe XHMHYECKHE CBOHCTBA HEMETAILUIOB:
OKHCITHTC/IDLITLIE H BOCCTAHUBHTC/IBHBIC.

[ @10reHsl, CTPOCHHEC UX aTOMOB H MOJCKYJL. (DH3HUECKHC H XHMHYCCKHC CROIICTRA raloreHos.
3AKOHOMEPHOCTH H3MCHCHIA CBOHCTE TAIOTENOB B 3aBMCHMOCTH OT HMX nojwkcHus s epuoaiueckoii
cucreMe. HaxomaeHe 1aoreHos B PHPOIE U HX NOAYYeIHe. 3HAYCHNE 1 LIPUMCHCHHTE TATON€HOB,

[ajorenopoiopodsr W COOTBETCTBYIOUIHE MM KHCJIOTBII  1UIABAKORaA,  CONiAHas,
GPOMOBOIOPOAITAsA, HoAvBOLOpoHag. |amzoreniibl. KadecTBenHpie peakilMl Ha TajloTeHH/1-MOHBL
TTpumeHeHte coeanCHIT TATIOICHOK 1 1IX OHOMOTHYecKas PONb.

O6mas  xapakrepucinka onementos VIA-rpymnel. Cepa B opupoide ¢ 1HOAyUCHHE,
AILTOTPOINILIC MOUIDHKAILH CCPBI M UX CBOHCTBA. XHMHUECKHC CBOMCTRBA Cepbl M CE MPHMEHEHHE.

CepoBonopoa: CIpPOCHHE MOJCKYILL, (H3MICCKHE H XHMHYCCKHC CROWHCTBA, TONYYCHHE H
snavenue. CepoBogopoinas kuciora. Cyap@uasl H ux 3Hauennc. Jirominodophi.

Okcna cepet (1V), ceprictas kucaota, cyabdutel. Kauccischuas peakins Ha cyanGur-HoH.

Oxeu cepwr (V1) cepnan kuciiora, cyisarst, Kpucrangornaparsl. KauecTBenHas peaxius Ha
CYAb(ar-HOH,

Cepraa €uelioTa - CHabHBbIH anckipoant. Croiicrsa  pasOaBienoin CepHOIl KHCI0Thl, K4K
THIHYHOH KHCJOTLID B3UHMOACHCIBRIC € METAUIAMH, OCHOBHLIMM H  aMQOICPHhIMH  OKCHAMH,
OCHOBANMAMI # aMlO1CPHBLIME THAPOKCHIAaMH, colsiMu. KatlecTBenHas peakiins Ha cyibhaT-HotL.

OO0utas  XapakTepHCTHRKA  WICMEHTOB  VA-rpynmbl. A301, CTIpOEHHE aTOMa M MOJICKYJIBL
Du3uucckie 1 XHMHYCCKHE CBOHCTEA M HPUMCHCHUC a301a. AROT B MPUPOAE 1 ero OHOTOrHYECKas poilb,

AMMHAK, CTPOCIHHE MONEKY/Ibl it husnucckue croiicTBa. AMMHAYNAs BOJAA, HALUIATBIPHLIL CLUPT,
rapal amviaka.  JlOHOpHO - daKUCOTOpHBIT  MexaHHiM  00pasoBaHHA  KATHOHA  dMMOHIHSL.
Boccranorirtenbiple CBOHCTBA aMmuara. Comn aMMOHNA W HX npHMenenne. KatuecTBeHHas peakums Ha
KATHOH AMMOHHA.




OKCHIBI d307Ta; HCCONCODPA3YIOMIHE H KHCIOTHBIC. A30THCTasd KHCIO0TA H HUTPHTBL. A30THas
KUCIIOTA, €€ MOJY'IeHHe 1 croiicTra. HuTpaTeL.

Mdocdop, crpoenne aroma u o amiorporua, Docthuast. Docdun. Oxenn  docdopa(V)
oproocopras kicnoria, Dochaini. Docdophbic yaodpenvs. MHceRTHIBL

OGwas xapaxrepictira dieMeHTor IV A-rpyiiibsi: 0CoOOCHHOCIH CTPOCHUS aTOMOB, 1POCTHIX
BEULECTE I COCTIHHCHHN B 3aBHCHMOCTH OT HOJMOMKCHHY DIEMCHIOR B HC].".'I-H),-"LI!'-IECKQI‘& CHCTEME. &"l'ﬂcpo..!z,
AjporponiEsie  MoAn(UKALUI:  anMas.  rpadgur.  Amopgueii  yraepoa M eTO COPTar  Caka,
AKTHBHPOBAINLIT - VIOIb,  AscopOums.  Xumudeckde cBoiictsa  yriepoaa.  Kokcoxmmuieckoe
MPOH3BOIACTBO I €ro HposykitA. Kapouisbl.

Oxeuna yruepora(Il): crpocHie MOJACKY/IbI, Hodydenne H ero cpoiictea. Okeua yrucpopa(IV):
CTPOCHME MOJICKY/bl, HOJNYHCHHE W €ro ¢polcTna. Yroabnad kHCaA0Ta. Couan yIOUBHOH KHCHOThI
kapOOHaTLL U PHAPOKapdOHATHE. TeXHIUCCKAA U NHIIEBas cona.

Heopranyieckie M OpiaHiUcCKiie  BeNiecTsd.  YIIeBOAopoabl.  XHMHUECKOC  CTPOeHHE
D[_".‘FEIHII‘N’.‘CI{H,\ BCIICCTE, KAK HOPHIOK COC/IHHCHWA aTOMOB B MOJSKYJIE T10 BAaCITIIOCTH.

MeTall, 3TaH, KdK UPCICisHbic VIIEROJIOPOIkl. ITHIEH M ANETHICH, KAaK HENpe/IeibHbIe
(HeNacLILICHHBIC) YIJICBO/W0PO/tbl. ['openite yriepoaopoaos. KauecTBeipic PEakuii Ha HCUPCUAC/IbHBIC
COETHHEHUS.

DHIOBKI CHUPT, Cro Noldy'cHIe, TIPHMEHeHHE H (usHoilorndceKkoce cicTrue. TpéxatoMiubiii
COMPT 1utuepHi. KauyecTseiinas peakilis Ha MHOrO4TOMHBIC CUMPLbl. YKCycHas - HpPE/ICTaBHTEb
KJIaccd KapOOHORKIX KHCIOT.

Kpesmuuii, crpoenne ero aroma 1 csoiicrsa, Kpemuuii & npupoje. Cuimuu/ibt M cunan. Okcuj
kpemuus (1Y), Kpemnneras kiciora u ¢€ conn.

TTpowssoactrso creraa 1 uesenta. [poaykis CHiHKATHON IPOMBIIIIEHHOCTH: OTHYCCKOC
BOJIOKHO, Kepamiika, thapdop. dasiic.

OII THYCCKOC BOOAOKHO,

Hemerannn B HNpHpoac. qJ]"JEIi([lIIUHHH}l HCPCTOHKA WWHAROTO BO3/1YXd KAk crocod HOJIYUCITH S
KHMCI0PO/ia, a3oTa, aproia, [oayuenne ocdopa. Kpemrus, Xaopa. iioga. DNekTponus pacTBopos.

Toayuenne ceprioii KICI0ThI: CbIpbE, XHMU3M, TCXHOIOTHUYECKAS CXeMa, METO/1 KHIISLIEro ¢JIof,
HPUHIHITBL  TennoodMena, NMpoTHBOTOKe i uuprysinuu. Oacym. TIpousBoacTBO aMMHAKA: CLIPLE,
XHMI3M, TCXHOIOITYECKas CXEMa.

[lemoncTpantinu

e  KOJUICKIIHS HCMCTRIUIOR,

e  Moienn KpHCTALTHUCCKHX PEMIETOR HCMCTAIUIOB: 4TOMHBIC H MOJICKYIAPHbBIC.
e  O30HATOP 1 HPHHILIIKL €10 PAdOTLL.

e [TopeHue HEMCTANIOB - IPOCTHIX BCUICCTR: cepbl, (hocdopa, IPERECHOTO YT,
e  Q0Opa3ubl FIOICHOR = IPOCTHIX BEIIECTB.

s  BiauMoaeicTBie raioreHoB ¢ MeTaUIAMH.

e BuiTecHeHHe X10pd OPOMOM HIH 1014 H3 PACTBOPOB HX Coeil

e Kouneritns npHpoaiLIX COCAHHEHHIT XJ10pa.

e DB3anuMOICHCTBIC CCPhI ¢ METAILIAMI,

e | opeHue cepul B KHCIopo/ie

o  Komnexims Cyabuimm pyi.

e Kauccrrennas peakums 1a cyabhui-non

e (O0eCUBCUMBAHIC OKPUIICHHBIX TKAHEI 1 1IBETOB CEPHHCTBIM Ta30M.
e BsaumojciicTRHe KOUUCHTPHPOBAHHOH CEPHOI KHCIOThI € MCABK.
e OOVIIHBAINC OPFAHHUCCKIN RCHICCTB KOHICH IPHPOBAHAOI cepHOIT KHCIOTOMH.
o Jlmarpamma «CocTan Bo3ayxar.

e DBuncodhparmenin i ciaiinnpt «l ltudnn 6azapni»,

e lloayucnue, COOMPAHNE I PACHOZHABAHMC AMMHAKA.

e PazjloaCHUC OMXPOMATA AMMOTIHA.

e B3auMoaeHCcTBHE KOHICHTPHPOBAHHOI A30THOIH KHCIOTh C MEIbIO.
e [opecHuc HCpHOTO NOpoXa

e PaijiosKenne HUTPATa Kiksi 1 1 OPCHIE PERCCHOTO YTOIhKa B HEM
e OGpasinl npupoanbix coeaunentii hochopa.

e [openne docdopa Ha BOLLYXC I B KHCTOPOSIE.

e TToayuenne 0en0ro pocdopa U HCHBITAHHE €r0 CBOHCTE




o Kosnekis «O0pasisl IPUPOITLIX COSIMHEHIIT YITICpoaa»

[Moprper 11 JI. 3eannckoro. TloroncHue akruBHPOBAHHBIM YIUIEM PacTBOPCHHBIX BCIICCTE
HITH 308,

VerpoiicTro nporHeorasa.

MO,‘ICJ’IH MOJICKYJL MCTdHd, 1dHd, FTHICHA W GUCTHIICHA.

Baanumoeiicrsue »ruaena ¢ OpomHoil BOJOIH 1 pacTBOPOM lIEpMAHIranaTa Kajus.

O0UHEe XHMIUCCKHC CBOICTRE KHCIOT HA HPUMMCPC YKCYCHOH KHCIOTbI.

Kavectsennad peaKivia i MuoroaroMibie CunpThl.

Konnexumns «OGpasibl HIPHPOAHBIX COCJUTHCHHH KPCMHHSIY.

Konaekimns crekia, KEpaMHENR, UeMeNTa H H3ICAHIT 13 HUX.

ICOMIERIHS HPOAYKLMI CHIHKATHOH HPOMBILUICHHOCTH,

Buneodparsentsl u caaiian «IIpoH3BONCTBO CTEKIA H LIEMEHTaN,

[Komnetmst «lIpupoaHbIC COCHHCHIS HEMCTA UIORY.

Bujeodparmentsl o caaitapt «Ppakiponnas neperoika KuIKoro po3ayxa»

Buacodparmentor 1 canaiiae «llonyderne  BoAopod,  KHCIOPOAX M TIaJIOTEHOB
WICKTPOIHTHYCCKIM CIOCO0OM».

e o & & 2 & & O @ ©° @

MO Quapatos Ui IPOH3EOICTBA CCPHOM KHCHO B,
MoJtens KHnsmero einod.

Moaesih KOTOHHbBL CHHTEC3 AMMHARY.

Buaeodparsventot i caaiin «TIpoH3IBOACTBO CepHOil KHCIOTLI,
Buzcodipar menist i ciaiiiel «ITpon3BoIcTRO avMMmakay.
Konnexung «CupLé juis NoayUeHHs CepHOI KHCIOTLIY.

JlabopaTopiiLie OnbLITLI

3 1. Pacnosnasaiiie raforeHuI-HOHOR.

32. KavuecTBeHHbie peakiuii Ha v ib(ia1-HOHbL

. KayecrseHtas PCakiiHy Ha KAarHOH aMMOHHEA.

. XHMHYECKIHe CBOHCTBA a30THOH KHCIOTLI, KaK MICKTPOIHTA.
. Kadectpennnie peauuis na Qocart-noH.

. Homyuenie 1 cnoifcTBa vroabLHOH KHCIOTHL.

. Kavecrsernas peakuis Ha KapOOHAT-HOH.
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. Hponyckanue yinekucioro rasa 4epes pacTeop CHINKATa 1IATPHS.
lpakriuaeckie padoTLi
. Mayienne ceoiiets cosuoi KHeaorhl,

. MsyucHne croiicTs ceproii KHCAOThL.
. IMonyuenne amyuaka 1 H3IYYCHHC CTO CBOHCTB.

h B W

. I—ID_-'I)"-ICH]!L‘ YITICKHCI0I0 rasa i H3yHeHue €ro CBOJCTB.

MeTanasl H HX COeLHHEHHs

Honoxenne merwuios & Heprosanueckodi cucteme xumiuceknx anesmentoB /1. M. Menenecra,
CIPOCHHC 1X ATOMOR H KpHcTannos. Meraaanmdeckas CRA3b M METANINYECKAd KPHCTALIHYECKas
pemnérka, (Puinyeckie CBoICTBa MCTANIOB: WIEKTPO- H TEIUIOLUPOBOAHOCTL, OTPAKAIONIAA CITIOCOOHOCTh.
NMnacTHYHOCTL, Ctannl 9épiinie il UBCTHBIC.
MeTauInl KaK BOCCTAHOBHTEMI. UICKTPOXIMHYCCKHIT pAd Haupsxennil. Biaumoueicrene MeTALIOB ¢
HEMETALUIAMM, OKCHAMIH, KHCIOTAMH, COIAMH. ATFOMITHOTCPMIA.
CrpocHHC aTOMOB H MPOCTHIX BEUIECTB WEI0HHDbIX METAMI0B. 3aBHCHMOCTh (DH3HUECKHX M XUMHUYECKHX
CBOIHCIB  HICAOYHLIX METAUIOB OT 3apAnoB Azep HX atomoB. OKCwibl M THAPOKCHABI LISJIOYHBIX
MOTULIOR, X TIOJYHeHHE, CBOHCTBA, npHMeHeHHe. BaHelimme COan  ENOMHBIX META/UIOB, HX
sHAYUEHIIE B AKMBOIT H HE/KMBOI NPHPOJE H B 3KH3HH HeJOBeKa.
Crpoere aroMoB H HPOCTBIX BEUIECTB LIEJ0MHO3EMEIBHBIX MCTAIOB. 3aBHCHMOCTL (DH3IHYSCKUX H
XHMHUCCKHX CBOHCTE LICJOUHOSCMEIBHBIX  MCTALIOB OT 3apsiloB  siep MX  aromoB. Oxcuiast u
THAPOKCH/BL LEIOHMHOSCMCIIBHBIX MCTAJUIOB, MX HOJQYHCHHC, CBOHCIBA M upumcHcHue. BawHciliuue
CONM MWEJNOMHO = SCMCIBHBIX MCTAUIOB, X 3HAYCHHC B HPUPOAC M Ku3HKM vcnoreka. KapboHarsl u
FHIPOKAPOOHATHI Ka/IbLIHS.
EcTrocTh BO/bl: BpeMcHban 1 nocrostban. Coocolbl yerpaneHns speMeHioil wéctrocti. Crocodn




yerpaHeHis noctoannoii skéerkocti. Mounter. CoeauHEHMs aNOMUHHS B upupoac. XUMHUYCCKHC
croifeTra anoMuiis. OCOGEHHOCTH OKCHIA M PHJAPOKCHIa AIIMIHHU KAK aMoTepHbIX CORMMHEHTTII.
Bazkueiiie conm aloMHHEIA (X10pid, cyibpar).
OcobennocTi cTpoeius atoma wendesa. Acieso B upupoyc. Bakuciimme pys xenesa. Oxkensnt o
raapokenabt wenesa (1) i esiesa (1), Cos swenesa (1) noskenesa (1), OGHapyxkeniie HOHOB KATHOHOR
KCIC3a B PACTBOPE. 311auenne CoeIHHEHNH Kenesa.
Kopposusa XUMHHCCKA 1 ICKTPOXMMINCCKAs. 3dliTa MCTA/LIOR 01 Kopposui. Meranasr B npupose: &
cRODOAHOM BHJIC M B BILIC cocanucHuii. TMonsrne o meraiyprou, Uépnas u 1BeTHaA MeTaLTyprus.
[ lHpoMeTaIypris, THAPOMCIULIYPUHA,  ICKTpoMeTamayprus.  Jlomennniii  nponece.  Ilepepadborka
YyryHa B CTaIL. DACKTPOIHS PUCILUIABOS.
JemoncTpatiiin
- BsaumojiciicTrRie HaTpHA, TUTHA H KaTbLHE ¢ BOIOI.

[ operie HaTpHa, MarHus H 3KCIC3a B KHCITOPOAC.

Benpiuka 1epymurHoil enecin.

B3anMo/ICHCTBIE CMECH MOPOTIKOB CEPBL M JKENC3d, HHHKY M CCPbL.

BzanMoelier#ie aioMIImTisa ¢ KUCIOTaMH, HIeI04aMH U BOAOI.

B3anMoIeicTBHE JKEIC3a H MSAH ¢ XIO0POM.

BiaumoneiicTsie  MCIn ¢ KOHUCHTPHPOBAHHON CCPHOI  KHCIOTOH M 430THON  KMCIHOTOH

(pa3DaRICHHOI 1 KOHUCUTPHPOBAHHOMH ).

OKPACKA TTAMEHH COCAMHCHINMY HCTOUHRIX MCTa/ITOR.

OKpacKka 1IaMEHH COCIMHCHISIMU HIENOYHO3EMETBHBIX METAIIIOB.

Caenne wssectn BoAOI.

[Mosryrerite sKECITKOI BO/Ibl B3AHMO/IEICTBHENM YTIIEKHCION0 I'a3a ¢ H3BCCTKOBOI BOLOIH.

Yerpaneune ppeMeniioq ECTKOCTH KungueHnem 1 100asKoil colbl.,

VerpancHine HoctosnHoil JKECTKOCTH 100aBKOi oAb

Houursl i npuiinin ux aciersus (euieodparment).

Konaexkigs upupo/HbIX cOCTUTHEHHIT alllOMHHHA.

Buseodparventol 1 caaiiapl «OKCHL AHOMIHIS H €10 MOARPUKALIIY,

TToay eH e amM(poTCpHOTO THIPOKCH A ATHMHAHNEA 1 HCCAC/I0BAHHE €TI0 CBOHCTB.

Kosnexing « XHMIUeCKHe HCTOTHHKNA TOKay.

Pesyiniarsl JUIITCIRHOIO  JKCACPHMENTA [0 M3VHEHHIO KOPPO3HH CTAalbHBIX W3AeNHd B

SARMCHMOCTH OT VCIOBHH HPOLECCOB.

Boccranosienne Mean 13 okenaa mean (1) sopopoaom.

Buacodgparymenrs i chait/ist «[ [poH3IROACTRO YyTYHA M CTANH».

Biticopparsentsl 1 chaaiian «3aenns w3 uyryHa u craimn».

Buacodparenisn 1 cadit/ut «HponiroicTro amoMitHRAY.
J1abopaTopHbie OllbITh

39 Buanso ciicrrie weaesa ¢ pactsopom cyanara aemn( ).
40.TTosryucHie HIBeCTKOBOI BOJILI H ONLITH C HEll.
41.1Honyuenne ruaporcnaos xenesa(1l) u (I).

42 KagecTBeHIBIC PCAKLIII HA KATHOHBI KCAC3a
[paxkTiueckue padoTLl

6. TIoAyueHME KECTKOH BOA 1 CHOCODR €€ VCTPAHEHHA.

7. Pewrcnne axCnepuMeHTAIbHbIX 331a4 1o TeMe «MeTajuin».

XHMHS H OKPY:RAI0IIASN Cpeaa.

CTpoetiHe 3eMI: sIAPO. MAaHTMS, 3CMHAs Kopd. MX Xumuucckuii cocrtas. Jlutocdepa u eé

xumuueckuit cocras. Muncpaiunt. Pyast. Ocasounnic noposasl. ongesusie neronaempie. XUMHUECKHIH
coctas ripoceprl. XHMH4CCKHid cocras arMochephl.
MeToUUKH XHMHTCCKOIO 31 PA3HCHMS OKPYKAIONCH cpe/ibl. [ 00aIhHbBIE YKOJIOTHYECKHE [IPOOIEMBI
YEIOBEUCCTBA:  [APHHKOBLIH  AWMPCKT.  KHCAOTHBIC JIOAJAM.,  030HOBLIC AbipLl.  Memxayuapoanoe
COTPYAHUICCTBO B OGIIACTH OXPaibl OKpY/AKAKIEil cpeibl 0T XHMHYECKOIO 3arpssHeHus. «3en€Has
XUMUSR,




Jemonetpauny
Buacodgparmentn u caaitiut «Ctpochne 3esin i ¢& XMMHYECKHH COCTABY.
Kosmeknusg MUIEPAIOB 1 TOPHBIX TIOPO/L.
Koanexums «Pyust MCTaniosn,
Bucodparmentol i caaiiasl «iodaibibie IKOI0MHYECKHE NPOOISMBI EI0BEHECTRBAY.
JlaGopaTopHbic OnbLITH

43. Hsyuchue rpagHTa.

O000IeHNE 3IARIH 110 XHMHH 32 KYPC 0CHOBHOM IKOJIbI.
Hoarorosra K OCHOBHOMY 1OCYIAPCTBCHHOMY DK3aMEHY.

CTpocHie a10Ma 5 COOIBSICTBHH ¢ HOJMOMKCHUCM XHMHYECKOro JjeMeHta B Ilepuoamucckoii
cuctesme. CTpocHie BCHIeCTBa: XHMH'TECKAH CBA3b M KPHCTATTHYECKHE PEIUSTRH. 3aBHCHMOCTE CEOHCITR
06‘3330]311HHH\ FMEMCHTAME [IPOCTBIX BCHICCTR (MCTamoOB, HEMETAILIOB. GJIElI‘OPUith[X 1'33{1“) aT
HoJIoKeHHA HJeMenTos B [epuoanuceroil cucresme. THMOMOMHA HEOPTAHHYCCKUX HCITIECTB, AC/ICIHE HX
Ha Kmaccol uoorpynnb. Hpceacrasprenn. Hposnaky y ycroeHS HPOICKaHMS XMUMHYECKHX peaxuuii.
Tunoaorug  XUMIHECKHX  peakinil [0 PasiHIHLIM - ocHOBaHusM.  Peaxkuuu  wonnoro  obmesa.
OK!ICJ’H-iTC.F‘II,IIO—BOCC'I'EIII()BII ICIILHBIC PCAKTIHN.

Xumuucckne CBOMCTBA NPOCTLIN BCHICCTE. NapakTeplbie XHMIICCKHE CBOICTBRA coneodpa3yloumx
OKCHI0R, THIPOKCHIOR (OCHOBAHMIT, KIHCIOT 11 aMhOTePIILIX MHAPOKCH/IOB), COUCH.

6. Yuedno-reMaTHaecknii 1

No | HanMeROBAIC pazaenon (TeMm) Konnueciso B 1oM unciic Ha nposesieHHe ]
' 4acon 1o [paxkTHaeckux Kontpoasahix
Iporpamme padot padot
_ _ 8 Knace
1. | Hauaiuskbic moHATHA 1 3aKO1LI XUMIH 2] 2 1
2. | Baneiimme NPE/ICTAaBHTEINH 20 3 1
HCOPIAHHYCCKHN DBELLECTB.
Komtyccrrensbie OTHOINEHHS B XHMHH.
3. | OcHosHBIC  KnAcchl  HEOPIAHMICCKHX 11 1 1
COCUMHCHITH.
4. | Tlepnoanteckiii 3AKOH 1" 8 0 0
‘! Mepuosmveckas cucrema XHMHYECKHX |
| Camemenros  JI M. Mewnencena M |
| cTpocHIC aroMa. - B
5 i XuMHueckas  Cesizk.  OKHCHHICHRHO- 10 0 1
|| BoccTaloBUTENIbHbLIC peakim. L
Hroro - 70 _ TR 4
_ _ 9 Kaace
I. | MoBTopenne n obodIcHre CBeTeIMil NO | - = e 1
Kypey 8 kiigeca. XUMHHECKHE PEaKkilny. ?
2. | XuMHUCCKHE PEakiIni B PACTBOPaX. 10 1 i1l
3. | Hemeras: n ux coeannenus, 26 4 B | i |
4. | MeTauibl M X COCMHCHUS. 17 2 1
5. | Xumis U OKPY/KAIoLIas cpeid. 2 1y 0
6. | OGo0weHe 3Hannii MO XHMHH 38 KypC 8 0 I
QCHOBHOIT  wikoibl.  lloaroroBka K
OcnoeHoMy rocyaapcTBenHoMy
akzamcny (O1), =1,
Hroro & 68 7 4




7. Vuetuo-yMeroaugeckoe odeciieene Kypea XumMun
OCHOBHOI 001ICODBPAZOBATEILIOH IUKO.1bI

YME «Xusmusn. § xiacen
1. Xumus. 8 kiuace. Yaednoe nocoOue (asropst Q. C. abpuenau, U. I'. Ocrpoymos, C.A. Cnaakos).
2. Mertoanycckoe nocodue. 8 kinace (asropet O. C. Faopueisi, M. I Ocrpoymos, C. A. Criagkos).
3. Tlporpamma Kypea XHMiH i 7—9 KIaccoB OOWCOOPA30OBATCIbHAIX yupekaenni (asTopel O. C.
TaGpuensan, M. I'. Octpoynos. C. AL Craakos).
4. TIposcpounbie it KONTPOkHbie paboThl. 8 kaace (aptopet O. C. Tadpucasn, W. B. Tpuryouax).
5. Xumusi B TecTax, 3azatax u ynpasuennax. 8 wiace (astopet O. C. Fabpuensan, H. B. Tpuryduak).
6. uckTportad popma yuednoro nocodud.

VMK «Xumusn. 9 xnace»
1. Xumug. 9 knace. Yuetuoe nocoone (aproput O. C. IMadpuensn, H. T. Ocrpoymos, C.A. Cnankos).
2. Meroanueckoe nocotue. 9 knace (apropur O. C. Tadpucisin, LI, Octpoymos, C. A. Crnajakos).
3. Ilporpamma kypea xusiii juis 79 Kaaccoe o0uicoGpasosatensusix yupeaaenui (asropst O. C.
Tabpuenan, H. I'. Ocipoysor, C. A, CiajakoBs).
4. [posepouiibie i1 Konipoibibic paboTtui. 9 kaace (astopsl O. C. [adpuensn, W. B. Tpurydiax).
5. XuMua B TCCTaX. 3asagax u ynpaxucenuax. 9 knace (asropei O.C. Iadpuensan, WU. B. Tpuryduak).
6. DiekTpontas Gopaa yucOHOT 0 HOCOOSL.

UnTepHer-pecypent:
1. http://www alhimik.ru. Tpeacrapiaenn caeayromne pyOpukit: coserbsl aOMTYPHEATY, YHHTEIO XHMHH,
CIPaBOUHHK (Ouctb Gonbiias 10A00PKA TA0AHL H CHPABOUHLIX MAICPHATOR), BeCElag XHMHS, 110BOCTH,
OMHMMITHAIBL, KYHCIKaMCPa (Macca HilTCPECHBIX HCTOPHUICCKHX CBCACHUI).
2. http://www hij.ru. Kyprag «Xunis H KH3HB» NOHATHO M 3dHHMATC/IbHO PACcCKa3bIBaeT 000 BCEM
HIITEPECHOM, Y10 HPOHCXOIT B HAYKC H B MUPE, B KOTOPOM Mbl JKHBEM.
3. http://chemistry-chemists.com/index.himl. Daekrponnniil skypuain «XuMUKH U XHUMHA», B KOTOPOM
MPCACTABICHO MHOMKCCTBO OMLITOB 10 XHMHH, 3aHHMATCIbHOH uHpOpMalii, no3ponaomeil ysiedb
YHECHHKOR .')KCTICI‘)I'[:\ICH'I‘B.J'HJ[IOH HACTBIO npeamera.
4. http://c-books.narod.ru. BeerosmMomHas JHHTCPATYPA 110 XIMHH.
5. httpr/www.prosveru,. TocoOust v yqammxcs, B TOM YHCAE H U1l NOAFOTOBKH K HTOTOBOId
arrectainu (OI'D u EID). merojnycekie mocoons 1a yunTeleil, Haydno-nonyaspHas JUTeparypa no
XIIMIH.
6. http://1september.ru/. ZAlyprant s yurreicii # He ToasKo. bonbliioe KoaH4ecTso padboT YMECHHKOB, B
FOM HUCHC F HCCHSHODBATSILCKOTO NApuicrepeal.
7. http://schoolbase.ru/articles/items/ximiya.  Beepoceuiickuii  mkoasHblil HOPTAT €O CCLEIKAMH 1A
O0PA30BATENLILIC CATITR IO XHMHI.
8. www.periodictable.ru,  COopung  crateli 0 XUMHUCCKHX  DJIEMCHTAX. HIULOCTPHPOBAHHbII
IKCTISPHMCHTOM.

MatepnaisHo-1exXHdecroe 00eCCUCHHE KAOHHCTA XHMHH:

Hepeuenn radopamopnoco 000pyOOGan A, AP SINOANCHIN RPAKIMUYCCKUX PADOm O XUMUN
30 Kype 0CHOGHOW 001{Cit HKOJIbL.
1.Obopyaosarme:

o Oodopyrosanne undposoii gabopatopnn «Toura pocrar».

«  Mukponabopatopus XHMITICCKA!

e NPODUPKH CTEKISHHbBIE!

s KOIODLI KOHITMECKHE;

e CTakaHhbi CTEKsIILIE Ha SO Ml

e TIAJNOYUKH CTCKIAHHBIC!

o TPYOKH COCIUTHUTEABHBIC! CTCKIHHHBIC, PEIHHOBBIC,
= [IPOOKI PCIHOBBIE!

e CNHPTOBKH!

e npobuprojcprarenit

o 1IATHE 1a00PATOPHLIH;

e LUIATHE JUIA IPODHPOK]




e BOPOHKa CTCKISHHAA:
= uaprp;

s CITM'IKH:

s acOecronas cerka;

o JIVIHHKH,

2.PeakTHBLI:

e KHCJOTLI: COJISHAN, CCpHAA, a30THasl,

e LIENOMH: THAPOKCH T HATPIA, THIPOKCHIL KAIbIH:

» octoBauus: ruapoxenn mean (11) . ruapokena skenesa (HI);

= COINM: KapOOHAT KAILUM, XJIOPHI Harpus, xuaopwi sean (I), miarpar cepelpa, xiopuy Gapus,
KapOOHa T HaTpisd, XAOPH QIIOMMHMN, HCPMaHTaHaT Kallls, HHTPAT KalHs, MCAHBII Kyropoc,
cynntpar  swenesa (M), cynsdar rmmnka, cynepdocdar, aMMuauHas CCIMTpa, MOYEBHHA
(kapOamira), XJIOPIJL Kast, cyahaT HATPHA, CILTHKAT HATPHA, CYyIbar aiOMHHNA;

e [IPOCTBIC BCLIECTBA! YIOJb, UHHK, AKENC30, AOMHUIIHIL, MATHHII, MCAb, CRUHCIL

e CJOUKHBIE BEUIECTBA! MPUMOP, caxap:

*  WHHKATOPDLI:

o oxkcu/bi: Meau (I). oxew sapranma (1V);

3.0prauuuceK e ReIecTsa:

° COJM, aneTar HaTpua, (I]CI!IJJIF{'I' HATPHA
e KHCJAOTBI YKCYCIAS KHCI0Td, MyPaBRhHHAA KNCIOTA, OJCHIOBAsE
s CIHUPTLI: DTAHOA, H301ICH HHIORBIE, FJIHucpyin, nponanoia;
s Oemnson, ¢genon:
YIJCBOIDLI KPAaxMall, 1110K03a, caxaposa.

4. Moaenu:
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o Habopbi MO aTOMOB /Ut COCTARICHHA HIAPOCTEPAKIEBLIX MOAEIEH MOICKYIL;
e  Kpueramimyeckue pPeIueTKH COCi.

VueOuhsie mocota Ia IMCUATHON OCHOBS:

e [lepHojucexas cucrtema XUMHUECKHX siteMenTor JIL M. Mcencincesa:
e Taduiia pacTROPUMOCIH KHCIIOT, OCHOBANNIT coneli:

®  DJICKIPOXHUMIYECKHIT PAII HAMPSIKEHHI MCTAIIOBL

¢ HaGopul Tadmiu K ypokas.

DAEKMPOHHBIC HIOATIS:

frd b e

(T =N

e e

1. Kommaert mudposnix obpasosareasibiX pecypeos. [adpuensn O.C. Xunvua. 8-11 kn. OO0
«IIpodax» 2007.

2. Duektponnas Gnbiaorexa «llpocpemenie», «Xumust, 8 xiace»n, MynwrtimeiniiHoe yuebHoe
NOCOOHLE HOBOILO Dﬂpi}";liﬁ.

3. YucOuoc snextponnoe nsaanne «Xusis (8-11 wiace). Bupryansnas nadopatopHsi»

4. 1C: Penetutop. Xunmisl.

3. Camoyuntens. Xumus Ui Beex — XX1. Pewcnne sanaq.

6. Komnniorepupic npesettaunu B opmaic Ppt.

B raduneme xuisun 0G33ameanio 00ICHA ObINb GHIMCUKA, 6 KOMOPYIO 8X003M ;!

JKryT KpoprooctaHagRaoOKMIL pe3inosuiii — | .

L IIyvseipe vt abaa — | oorn, (PHIOTEPMAICCKUN naker — 1 wit,).

. GupT crepminniii, mpokiit 7 * 14 oM — 2wt

. Bunr crepuananiit 3 % 5 o — 2 T

. Bunt necrepuapiiniii — |,

. Canderkn crepuipasie — 2 yiu.

. Bara crepuninas — | nauka.

JleiikonaacTuips mupunoii 2 e — | katymka, 5 ev | karyuika.
9,

Baktepuuu il NCHKONAACTLIPL pasibLix pasmepor — 20 wirT.

10. Couprogoii pacteop noaa 5%-ulii — 1 daaxkou.

11. Boansiii pacTBop aMMHaKa (HAIIaThipHbli Cuupt) 8 amuysax— |y,
12. Pacisop nepokcuia poaopoia 3%-ueiii — 1 yu.

13. [MepmanraHaTt KaTns KpHCTayeckuidi — 1 yi.

14, Anamnrun 0,5 r B Tabnerkax — 1 yu.

15. Hacroiika sanepuatint — | yii.
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