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MNOSICHUTEILHAA 3ATIHCKA

IMporpamya obweobpazoparensHoi Y4eOHOH MUCHHIIHALL « XUMEs) OpenHa3lla4yeHs
ATT nsydenus xummn B TBIIOY KK «/mEckoii MEXaHWKO-TEXHONOTMYECKHH TeXHHKYM»,
peamizyrouei obpasosaTensRyio TpOTPaMMy cpenHero obiuero ofpasoBaHus B mpeiemax
OGROCLIHA OCHOBIIOA TIPO{ecCHORANBHON 06pasoraTems o mporpammer CIO (OITOII CIIO)
ua gase ocuoBHOro ofuero o6pasosanms TIPH MOArOTORKE KBATH(QUIMPOBAHIILX paBotmix,
CITYIKAITHX.

Ilporpamma paspafiorana ma ocuose tpebosanuit ®TOC cpeuuero ofmero obpazosaHms,
HPEALABIICMEIX K CTPYKTYPE, COACPHKATIMIO H PE3y.BTATAM OCBOSHES V4e0HOH MHCLIMONIHEL
«XHMHA», B COOTBCTCTBMM ¢ PCKOMeIL ARV 110 OPraHU3allHy MOTY4EHHA cpesuero obmero
00pasoBAHIA B Npelellax 0CBOSnU 00PAICBATEIBHETX IIPOTPAMM CpeqHero TIPOMECCHOHAIBHOTO
00pa3oBaHus Ha Dase OCHOBHOTO OBMErn 00pazosaHa ¢ yueroM TpeGosammii (pesepatsrOTO
IOCYRAPCTREUHOTC  0OPA30BATCIRHOrO CTAH/APTa mpodeccrn 08.01,10 Macrep sunwmiio-
KOMMYLAMBHOTO X039HCTEA (luchMo JlenapTaMcHTa TOCYAapCTREHHOR TOAMTHEE B cepe
IO)OTOBKH pabounx Kanpon u JII0 MuuoGprayxu Pocenu ot 17.03.2015 No 06-25 9.

Conepixarne oporpaser « Xumugy HaTTpaBIeHO Ha JIOCTHACHHE CHEOYIOMMX Le/Telt:

-~ (opumruposaHre vy oSyuarommxcs YMCHHS OUCHHBATE 3LAYHMOCTE XHMHYCCKOL'O
SUAHHA AT KayI0T0 YeTouexa;

— bopMEpoRanEe ¥ 0BYUAIOITIXeS 11e10CTHOTO UPEICTABNEIUT O MHPE H POIH
XHMUK B CO3THUM COBPCMETLION €CTCCTREHHO-HAYTHOM KAPTHHEL MHPA: YMELHT 00BACHATE
O0BEKTEI M Tpomeccn OKpyKaloiel OeHCIBUTENBHOCTH:  IIDUPOLHOI, COTIHAIBHOM,
KYNLTYPHOH, TEXUHYECKOH Cpejlnl, — HCTTOB3YA TS 2TOT0 XUMHYCCKHAE 3HARMA,

— PA3BHTHC ¥ OOYQAIOIMXCH YMEHHH pa3iTHYaTs (baxTBI W OUEHKH, cpaBuUKBATE
OLEHOYHBIC BEIROALL BHACTh HX CBA3H ¢ KPHTCPHSMH OHCHOK M CBS3E KPUTEPHCE C
OIPEIENCHHOE CHCTCMOH  [[eHHOCTeH, dopMyTHpoBaTE W 0GOCHOBEBATL coOCTBEHIYIO
OOZHT[UIY;

— TpHOOPETCHAE O0YIAIOITHVIHCH OIBITA Pa3sHO00PasHOl JeATENLHOCTH, TOSHARMS 1
CAMOLO3HARNS, KUOYEBEIX HABLIKOB, HMEFOLUMX YHHBEPCAILHOC IHAYCHIHE AT PA3THYHELX
BANOB IeSTE/IBHOCTH (HABLIKOB PCITEHUs mpoBmem, IPHHATH PSINSHUH, TTOMCKA, AHATHIA H
0bpabotkr  mH(popMamy, KOMMYHHKATHBHBIX  RaBbIKOB, HABRIKOB  HM3MEDEHHI,
COTPYAHWMIECTBE, Gezomacuoro obparmelus ¢ BOIMECTBAMH B MOBCETHEBHON JKUZHH).

B mporpammy BRmoweno comcpmaie, HampasIeEHOC Ha  QopMuposaHme v
00y4AMEXCS KOMISTCHINI, 1E0GXOIAMBL I KATeCTREHHOIG ocpoeHEA OTIOIT CITO na
0ase ocHosuoro obmero ofpazoRanus ¢ NOMYMEHHEM Cpeiiero obmero ofpazosamms:;
HpOTPaMMBL IOATOTOBKH KBATA(MIMPOBAHALIX padournx, caryxarmx, (I1LLKPC).

[Iporpavma obmeobpazorareTbuoi YUCOHOH AHCIMITTHILL «XEMIT upeJHaZHAYEA
amst uiyaerts xumud B FBIIOY KK IIMTT, peamayromyio 00pazoBaTenbHYI0 MporpaMMy
CpeaHero odmero obpazoBadns B upegenax ocsoexms OTTOI CIIO ma Oasze ocHOBLOrO
0bILero obpazonanns, YTOTHACT COOCPKARNE yueOHOTO MATEPHATA, NOCISIORATENLHOCTE o0
H3YHCHR, pacTIpeienelue yIeOHEX YaCOB, TEMalHKy CAMOCTOSTETBEDBIX paboT, yuInRThBag
CTICLMDAKY TTpoIpavmM KBATUWpHOHPOBaHHLIX pabowmi, CIyxamux llporpamma MoxcT
ACHONBIOBATECA  APYTUMH  IPO(eCCHOHANBHEME  06pPazORATETEHEIME OPraHA3amsIM,
PEILA3YIOIEMY 00Pa3OBATCNRHYIO TIPOrpavMMy CPENHET0 0Omero OOpP430BAHMS B LIpesenax
oceoenust OIO11 CTIO ra Gaze ocaoBHOIO 00mET0 obpazopammy,



OBIA XAPAKTEPHCTHK A YYEBHOM JUCLUHTTAHEL «XHUMUST»

XImvAs — 5710 navea o BETICCTBAX, HX COCTARE M CTPOSHHH, CBOHCTBAX I
LPCBPAMEINAX, 3HAYCHHH XHMIYECKHX BEIICCTS, MEATCPHAIOB ¥ IPOLECCOB B MPAKTHYECKOTN
JIEHTEIRHOCTY YEIOREKA.

Cozmepxaune obmeobpasorarensroi y4eOHOM nHeummuEr « Xamugy HATPABJICHO 114
YCBOCHAE O0YYalIMMHCA OCHOBHETX MOHATHH, 38KOMOB H TEOpHH XUMHH; OBlIAISHHE
YMEHHAME 1abIogaTs  XAMATecKHe ABICHHA, LPOBOOWTL XUMHYCCKHH DKCIIEPHMELIT,
HPOHU3BOUMTE PACTETE HA OCLOBE XITMHYECKIX dbopMyn Bewects w ypasmeruii XHMAYSCKHX
peaKiH,

B nmponcece usyucrus xmam ¥y OOyHalommxcs pasemRaioTcH TTO3HABATET, HblE
HATCPECBL W MHTCITEKTYANBHRIE  CHOCOGLOCTH, UOTPCOROCTH B CAMOCTO4TENBHOM
UPHOOPETCHRA 3Haumi no xuMuH COOTREICTBHH ¢ BOSHWKAIIMMH KHZHSHIEME
Mpo0TeMamH, BOCHETLIBASTCH OepexHoe oTHOWICHHS K TIPUPOIE, TOUAMAHWE 30POROLO
obpasa KH3HEM, He0BXOTHMOCTH TPEAYIIPCKICHHS STRICHHT, HANOCIITHY Bpeld 3MOPOBRIC W
OKpyKalomen cpexe, OHW ocBamBamoT HPHCMEL IPDAMOTHOrO, GC3014CHOIO MCIONB30RALIS
SHMHHCCKHX BEIICCTH M MATCPUANOB, TPUMEHACMEIX B OBITY, CelbCKOM XO3AfCrBe H Ha
NIPOM3BOICTRE,

IIpw cTpyKTYpHpORaHHH CoaepiEadiy o0mcobpusosaren,iuoil yaebuoft amcTum AR
AT MPOPEeCCHORANLEEX 06 paz0BaTCIbH bIX OPTanH3AINH, PCAMH3YIONUX 06pasuBATEBHYI0
OporpaMMy cpefHero owiero o6pazoBapug Opeacmax oceoenua QIIOTT CIIO ma 6aze
OCHOBHoro ofmero o0pasoBans, VIMTEIBAIACE OO LeKTHRHAS PEANIEHOCTE — HeOOIBIIoH
00BEM TACOR, OTOVIOEHILX Ha H3YHCHUC  XMMHH H  CTPEMIEHHE MAKCHMAILHO
CODTBETCTHOBATE W/IESM PAZBUBAIOIIETO oOygenmy. [Toatomy TCOPETUUECKHE BOMPOCET
MaKCHMAJBHO CMEIIEHE! K HAYATy W3yYeHHs AMCHHIITHHLL, € TeM 9To0BI 1OCTeNYTOTILMi
(haKTHIecKud MaTepuan PACCMATPHEAIICA Ha OCHOBC H3YHEHHEIX TEaPHi.

Peamuzanus memyxTHBHOTO mouxoma x H3YHCHUI0 XMMHH CTIOCOOCTBYET pPasBHTHIO
TalHX  TOTUMECKHX  OUSpalWi  MBIIUICHWS, KAK auaThs u CHHTC3, 0000menue wu
KOHRPETH3AUHA, CPUBHCHHAC W UIIANOTHS, CHCTEMATH 3N 1 KaccHprEKanyug o ap.

Haywenue xmvuu B TPOPecCHONAIBHEIX obpasoeatelbHEX Opragu3anuax,
PRAMM3YTOAX 0DPA30BATENEHYIO HPOTPaMMY CDEJIUEro o0mero ofpasosaHHs B Lpemenax
ocroermd OTTOLL CIIO na 6a3e ocHOBUOTO 0Bero 00pasoBanms, HMEeT CBOH 0COBEHHOCTY B
SABHCAMOCTH  OT 0poQHIs upodeccHouaIbEHoTo obpazoBauns. 370 BHpakacTes B
COUCPRAHAN 0DYHeHNS, KONHYCCTBE YACOB, BLIIGSIEMLIX HA H3YYEHHC O1HETBHBIX TeM
IPOrpaMMEl, CIyOHIE WX OCROCHHS obyuaromumacsy, oGncyme u XapaKiepe NPakTHYSCKHX
3AHNTUH, BHTAX BHEAYIHTOPHOH CavMOCTOITENBHO paboTh 0bvyaaIoNHX Y.

TMpu ocsoeruy crienmamunoctet CTIO Texumueckoro npoduns TpodeccHoHA ILHOTO
0DPasORAHMA XHMKA H3yTacTes Gomce YIAYQNCHHO KaK NpoiarsHas yueCHAS THCUMITIH

Crieuntura wsywerus xummg TIpH OBTANEHHH CHCIIHATEHOCTSIMH TEXHHYECKONO
Opo(uas OTpaxeHa B Kauilol Teme pazacna «Comepkaune yweGuol NHCHMIUMELY &
pyOprke «llpobumsnue u IPOQECCHOHATLIO 3HAYAMEIE STeMEHTE] coJiepxanms», DToT
KOMIOHEHT peaiM3yeTes NpH HHIWBHAYATLHON CAMOCTOSTeTEEGH padoTe obyuarommxc
(Hamucamuu pedicpatoB, mMOATGTORKE coobiuerndt, 3amure TIPOEKTOR), B TIpOIEcce yueOHOM
ACHLICTIBHOCTY  ION  DYKOBOJCTBOM  TIPETIOABATCIS (BRIMOMICEHA  XUMHUECKOI'0
JKCHCpAMENT — NabOPATOPHEIX ONBITOR M IPAaKTHYECKHX paboT, pemielurd OpakTUKo-
CPHEHTHPOBAHHBIX PACYCTHRIX 33044 H 1. 11.),

B upomecce u3ywemms  xmmumw TCOPCTHUCCKHE  CBeCHHS  NOTIOIHSIOTCS
AEMOHCTPANIAMY, NA0OPATOPHLIME OIEITAMH U TPAKTHISCKHMU 3AEATHSME, JHATHTETBROC
MECTO OTBOZIM'LCA XUMHIECKOMY 3KCTIEPHMEHTY, OH OTKPRIBAET BOIMOKEOCTE popmuposars,
y o0¥9aronuxcs clenuansane TPEIMETHEIE yMEHUS: PaG0oTaTh ¢ BEICCTRAME, BHIIOHATE
TPOCTEIC  XHMHMYECKHE ONEIThL, VYHTE 0e30maciioMy W HKONOrEYeCKH TPAMOTHOMY
0OPULIEHHIO ¢ BeIecTBaMY, MaTCpHalaMA H OPOLECCAME B OLITY M Ha IPOU3BO/CTRE.

Jhii  opraRvisarmn BHCAYMHTOPHOH — CAMOCTOSTENEHOH  paBoTer ofyqariuxcy,
OBNA/CRAIOIMX  crenuaThuoeTsMu  CIIO  TeXHWYeCKOro UpoQHIT poheccronatsHOrO



o0pa3oBarua, OpeacrapIes NIpAMEPHELE HepeyeHp pedepaTor (noxnamon), HHTHBATY TR HLIX
OPOEKIOB.

B mporecce  W3yueRHMS xuMBE  BagHO PopMHpoBaTE HHOOPMATTHOHAYLD
KOMUETEHTHOCTE OOyualompxcy. [oaromy mpu OPTaHM3AOEN CaMOCTONTETBHONH paboTrL
11e00X0IMMO aKTIENTAPOBATEL BHAMALLIE OOYUHIOIAXCs. HA MOHCKE HH(OPMAITHY B CPCICTRAX
maccMeana, MuTeprere, yueGuol W cmenmannuoit THIEPATYPE € COOTBETCTRYIONIHAM
ODOPMICHHEM T LIPeICTaRI IeHTEM PE3yNBTaTOR,

HMayuenme oGuieobpazonatensroi Y4COUOH IMCUMITURRT «Xuvuay 3aREpUIdETC
[O/BEACHHCM WTOTOR B dopMe IUQOCPETIMPORANLOTO 3a4eTa B pPaMKax TPOMEKVTOUHOH
4TICCTALMH CTY/ICUTOB B Nipongece ocsoerns OLIOIT CLIO o TOLYICHWEM CPEHEro obmero
00pazoBamms.

MECTO YYEEHO AUCHHUILTAHLL B VYEEHOM ILIAHE

Ydebray THenATUwHa « X UME) TRIAETCA Y4eOHBIM UpeIMCTOM IO REIDOPY w3
00g3aTeNbIOH mpenMeTHOH o6IacTH «CcrecTrennse Hayxw» MTOC epenuero obmero
ofipasopauns,

B I'BIIOY KK «/Tnuckott MEXAHHKO-TEXHOTOTHICCKAN TEeXIHKYM», pealmusyromeit
00pa30BATEN LIYK) OPOIPAMMY CpEIHETO obriero obpasoBaHus B UpeLcaax ocsocHAy OIIOT]
CITO ma Gaze ocrorioro ofmero 0OPazOBANIA, YueOHAS IHCIMIIIMES. « X UM HIVYACTCH B
00me0dpazoBaTENBHOM THICTE yuebnoro mmana QOIIOTT CIIO wHa Daze ocrnosHOTO 0BIIETO
00pasoBania ¢ NOTyucHHeM cpeiHeTo ofmero obpazosanus.

B ygefupx mnamax [IIIKRC MECTO yucOHOE Muenmmmmmn «Xinmsy - B COCTaBe
00IIE0BPa30BATE BRI YIOHEX THCIATLIME 0 BEIOODPY, hOpPMEPYCMAIX M3 OBs3aTeMbEEX
IpeiMeTHEIX  ofmactell OIOC  cpemmero obmero ofpazomranng, i npofeccHn
COOTBETCTRYIOIMIETO TPOQHILT MPOReCcCHORAILHOT0 0DpazoBagwy.

PE3YILTAT OCBOEHWA YYERHON TWCTIMILIATIL]

Oceoenne cogepxanns YyaeOHOW AMCITHITTHULT «XAanMugy ODBCTICYHBACT JOCTHIKCHEE
00y YUEOIIAMACS CIETYION X pPe3viLTaATOR:

AUHHOCHIHBIY.

— HYRCIBO TOPAIOCTH H YBAKCHHA K ACTOPHE B JOCTHACHMAM OTCHECTBEHHOH XHMH-
HECKOH HAYKH; XAMUYECKH TPAMOTHOC TOBEICHME B OPOQCCCHOHATBHON TEATCITRHOCTH 1 B
OBITY OpH 0OPAIIEHNH ¢ XUMITIECKIT MM BEIICCTRAME, MATEPUATIAMH H 1IPOLICCCAMU;

— TOTOBHOCIE K HPOULOMKCHWRY 06pasoBalls W TOBLIDICHHY KBANHQHKAITHE B
WI0paHHOH MIPObeccHORAIEHON MesIEMbHOCTH 1 0OBCKTHBHOE OCO3LARNE POIM XAMRUSCKIX
KOMICTEUIHHE B 3TOM;

— ¥YMCHNE HCIIOIB30BATE JOCTHESIIUS COBPEMEHHON XUMHYecKo# Hayku H
XHMH9ECKAX TCXHONOTHH ANS HOBBODEHHH COOCTRELHOIO WHIRTUIEKTYALbHOTO PA3BHTHA R
BRIOPaHHOHA MpodeccHoRanLHoR AeATCIBHOCTH,

MemanfeoMemunix !

— HCITOJB30OBAHAE Pa3iMYHEIX BAJIOB NO3HABATEILHON ACATCIBHOCTH M OCUOBHEIX
HHTCIIEKTYATBHBIX OMEpaITHii (mocTamopxH 3amaum, (bnpnqumpcma}mu THIIOTE3, a”Hanusa |
CHUTE3a, cpaBlerHs, obobimenns, CHCTCMATH3AIIHH, RLIIBICHNS UPHYIHHHO-CIENCTES HELIX
CBA3CH, TIOMCKA aHANIOrOB, (bupmynnpoﬁaﬁm BBIEOIIOB) [T PelLeHHs TMOCTABISHHON 3a7a4H,
IIPHMEIEHHE OCHOBHBIX METONOB TIO3IAHHT (rabromenwys, HayqHOTO 3KCICPUMEHTA) st

A



H3YHICHEA PasiHTILIX CTOPOL XHEMHIECKHX 0BREeKTOR | NIPOTECCOR, ¢ KOTOPLIMHE BOIHMKAST
HEOOXOAMMOCTE CTANIKMBATLES HpodeccuoHANLRO chepe;

— HCOOMBEORANAE DEsMY9HBIX  HCTOTHWKOB 75 NOTY9eHMA  XVMUYECKOH
HH()OPMALHH, YMELLHE OICHHTS ee AOCTOBEPHOCTL ATA AOCTHKEHHS XOPOLIHK Pe3viETaToR B
NpodeccHoRATEHOH cliepe;

NPEOMETNILTX:

— chOPMHAPORAALIOCTE OPCUCTARNCHAH 0 Mecle XHMHH B COBPEMeHHOM HayuHON
KapTHHE MUpa; MOUMMAHHC PO XHMWH B (QOPMHpPOBAHHMN KpyTo30pa ¥ PVEKIMOHATEHOH
TPAMOTHOCTH 4€T0BCKA JULH PELICHHA TPAKTHHECKIX 3aj144;

- — BIATCHUE OCHOROLOAATAXOIMHMH XUMUYECKHAMH LIOHATUAMHU, TEOPHIMH, 3AKOHAMU
¥ 3aKOLOMEPHOCTAMH;  YBEDEHHOC TIOTB30BANME  XHMHYECKOH TEPMUHONOTHEN ¥
CUMBONHKOH;

— BIAJICIME OCHORHLIMA MCTOUSME HAYUILOTO MOZHALHA, HCTIONBIYEMRIMH B XHMHK:
LabTFONERUEM,  OTTHCAHHEM, HIMEPCHAEM, DKCIEDUMEHTOM; YMeHHE o0pabaruiBats,
ODEHCHATE PE3YILTATEL IPONCIEHHED OLLITOR I /IRJIATD BETRO(LI; TOTORIIOCTD M CIIOCOGHOCTE
IPHMCEA 1L, METOR! MO3HAHKS TTPH PEITEHER LPAKTHIECKIX 38.0aT;

— cHOPMHPOBAHHOCTL VMCHHS JaBATH KOIHYCCTBEUUEIE OOEHKH M IIPOM3BOIATE
DACHETEI TTO XEMHHCCKHM GOPMYTAM H YPaBReLUaM;

— BIA/ICLMe IPABHIAMH TCXHWKM GE30MACLIOCTH TpH UCTIONB30BAHAT XPMUYECKHX
BEIIEeCTR;

— COPMHEPOBAHAOCTL COBeTRenHON ITO3HUHA [0 OTHOUICHHK) K XHMHYECKOH
HipOPMAIIHH, TOTyYacMaii 13 PazHERX HCTOYHHKOD.



COMEPKAHUE YYESHOW A MCIIILTHHE]

Bregemuc

Hayuwrie meTonn nosnanma semecry H XHMUYSCKHX SBJIeHwH. Pomb SKCIEPHMENTA |
TCOPHH B XUMHE. MoAeTHpoRanye XAMUTecKHx OPONECCOB. SHAYECHHE XUMHAK MTPH OCBOCHMM
opopecenit CIIO u cneunansrocred CTIO TCXHHYECKOTO Mpodwist MpoecCHORAILHOTO
00pazoBauug.

L. Otmas n Aeopranwueckan Tamug
L.1. Ocriognsie nonamus a saxomunt XHMun

OCHOBHRIE NMOHTTHY XHMuF. DBemecrno. AtoM, Monckyua, Xumuveckuii 97IEMCHT,
AutoTporms. [Ipoctuie ¥ croucisme BCTUECTBA. KayeCTBeHULIE U KouMdecTReL b} CoOCTAaB
BCTIECTB. NHMHYESCKHE 3JHAKH T (hopmyan,, OTHOCHTENBRLIE aToMias . MOJIEKYIAPTIAA
MAcchl. KoIuvectso Bemectna,

OeCloBHBIE 38KOHEL XHMuM, Crexuomerprg. 3axom COXpaHEeHMA MAcChl BEINCCTE.
3akol NOCTOTHCTBA COCTEBA BCMECIR MOTICKYJAPHOH  CTPYKTYpeL. 3akou ABoTaipo m
CIEICTRAY U3 Herq,

Pacuetunie sajauu ma  naxommenue OTHOCHTENLHOW  MOJCKYISIPHOH — MacChl,
OIPENCIENE MACCOROH JOIH X UMITECKAX 3ISMCHTOR B CI0%K10M BCINECTBE,

HemoucTpauun

Moyteinn aTOMOR XHUMBYCCKUX 3IeMEHTOB,

Mozaem MojNeKyNl TPOCTEIX ¥ CIIOIKHELX BEIIECTE (TLUHPOCTEPHAIIEBEIC W Crroapra —
Bpurneda).

KOmmeums 11pocTsnt o cliomHen: REIIECTE.

Hexoropuie permecrna xomuvecreon 1 Moss,

Mouens MoTsaproro 06hema rasos.

Amnotpouus docdiopa, KueToposa, 01oRa.

Hpodrunvusie u npoeccuonansno snawwmste JAEMEHMBL COOEPICANUA ATOTPOLI-
HEIC MOAM(HKAITNY yIIIepona (amMas, rpaduT), XHcnopoga (kucmopon, 0301), omosa (cepoe 1
denoe 0m0B0). 1loHITHE 0 XAMHYECKO TEXHOMOIAH, OHOTEXHONOTHY B HAHOTEXHOMOTHIL.

1.2, Hepuoduseckuii saxon u Hepuoduaeckan cucmema xumuuecxiy INeMeHmoE
A H. Meudeneeea u cmpoense amoma

IepAoowveckuit  sakon AW, Mecrneieepa. Otkprrne W .Meinencesim
Iepuogureckoro 3axora. llepuoauueckmit 3akon B Popmymiposxe JI. 1. Meunencesa,

Heproarueckas Tafiuma xamvwmueckmx HUEMEHTOR - — Tpafuueckoe orofpaxeHue
Nepuromrieckore  zakoua, CTpyxiypa mepuogmdcckoi TADIMLLE  DOPUOABT  (Maunie K
Ooaemue), rpymm (riaBaas u nodoynas).

Cmpoenue amoma u Hepuoduueckui saxon A H Mendeieesa. AroMm — croscaag
HaCTHNE. Anpo (TpOTOHBI W uLeHTPOHET) M 3NCKTpoRHaA odozodka. HM30Toms. Crpoenue
SMEKTPOEHEIX OBOMOYCK 4TOMOB 9:1EMEHTOR MAITEIX nepuofor. OcoGenroctd erpoeius
IIEKTPORLEIX 0DONOYEK ATOMOE 3TEMCHTOR BONBITIY TEPHOJI0B (TIEPEXOAHBIX 3TEMEHTOE),
[omsree 06 opBuramsx. s-, P- v d-opburamn. 3nextpousse KOHQUTYPAITMU aTOMOR XH-
MHYICCKIX 3TEMCHTOR.

Cospemernas hopmyTuporka lepuomuueckoro saxona. 3HaueHue Mepaomrgeckoro
3aKO0HA W [lepHONMTIECKON CHETEMBT XUMHETECKIX 2/IeMEHTOR H.M.Menneneesa mna passurus
HAayKH W DOHEMANUT XHMATSCKON KapTHILED MEpA.

Hemorerpanum

Pasmmanere  dopumer lepmomnueckol  cucTemsr XHMHYECKHAX  3]IeMEHTOB
.. Mengencesa.

AniaMirycerue Tafnamer i1 Moaciaposanuys [lepuoarveckolt eucremsl

DIEKTPA3ALEA TCT W UX B3AHMO, 1eHCTRIC,

Jatopatoprsdt ot



Mogenuporaire noctpoeuns [leproiaaecko TabmHIET XHMHETeCKITX 9.1eMEHTOB,

HMpodrasnmie u npogeccuonanvio suavumsie nemenpn codepxcarun. Pagpo-
AKTUBHOCTR. HCmombioBaiue pamHoOakTUBHBIX HI0TOOOB B TeXUMICCKAX UemTX. Pemrrre-
HOBCKOS M3MYYCHHE 4 €r0 MCHIOJIL3OBAHUC B TEXHHKE M MeIHIHHE, Monemuposarne xax
MCTOU OPOTHOSHPOBAHHS CHTYALHA Ha IPOU3IBOICTEC.

1.3, Cwmpeenne setqecmea

Hormas xWMEdYeckas cRa3b. Karrouer, mx ofpaioranic w3 aTtoMos B pesynpTaTe Mpo-
OCCCa OKHCICHHS. AHHOHEIL, WX 0OpAasOBAHME U3 ATOMOBL B PE3YITRIATE MPOTECcd BOCCTA-
HoBicHWs. HoHEa® chsisb Kak ceash MEHTY KATHOHAMH H alMOHAMH 33 CHET SMeKIPOCTa-
THHCCKOTO Opwisekerns. Knaccudwuxanus womos: mo COCTaBY, 3UAKY 3apsSna, HATRYHIO
THApataol odomoukd. MonHee KPHCTAITHICCKHAE pelneTKH. (CBoHCTBA BEILECTE ¢ HOHNLIM
THTIOM KPHCTATTHYECKOH pommersy.

KorarenTras xuvuueckan cessin. Mexanmnam 00pa3oBadus KOBAICHTION CRAZH (00-
MELLIBI B JOHOPIO-aKIEHITOPIbiit), JICKTPOOTPUALIATENLUOCTE, KOBA ICHTHBIC MOJLEpHAL
HEOOMSIpHAs CBA3H. KPATHOCTE KOBAICHTHOH CRuu, MoaekysapHEIC W aTOMHEEIC KPH-
CTamaueckne pewertkd. Crolicrea BeniccTs ¢ MOICKYIHPHEIME W &TOMHEIMH KPHCTaIIH-
TECKHMHE PEIISTKAMHA,

Meramimueckas ceszn, MeTammeckua KPHCTATIIMYECKAs PeMeTka H MCTalIHYecKas
XHMETECKAL CBA3L. DHu3ndeckie cBolcTia MeTamnok,

ATperaTHhic COCTOAHWS DBEIECTE W BONOPONHA CBA3E. [Repace, XMTKOe H
ra3o00pasHoe COCTOAHAA BELIECTB. [Tepexon BemceTsa 13 oxgEOTO AIperaTHore CocTOLHHA B
apyroe, BOTopoaHas CBA3L.

Hncroie BemecTha 1 eMech. [Tods e O CMeCH BewmecTs. 'oMorensse i TFETEpPOTEeHHEIC
cvecd, CocTas cvieceil: OGBCMHAN W MAcCOBAS oK KOMIIOHEUTOB CMCCH, MAacCOBas IOl
LIpPHMECCH,

Hucreperste cucteMsl TMoisitie o AVCUEPCHOR crcieme. Jucmepcuas dasa w
Aucnepenonras cpefa. Knaccumkauus jucmepersx cucrem. ITomsiiue o KOILTOMAIEIX
CHCeTCMAXx,

HeMoHCTpaIMM

Moyiens KpHCTATNMYeCcKoH poITeTKY XI0pUIA HALTPHA,

O0paIthl MuEHEPATIOB © HOLHOM KPHCTAIL IMYeCKOH PEIUCTKOH: KaNkIMTA, TATHTA.

Mouenn KpHCTALIMYSCKHX PeTUSTOK «cyxoro asmas (mim Hoga), amMass, rpadura
(Wi kBapa).

IIpaGOPEI Ha HUAKKX KPHCTAILTIAX.

OOpasier pas MYHEIX THCTEPCHEIX CHCTEM: OMYNBCHH, CYCOEH3HIH, asposonei, remed
M 307IeH.

Koarynamus,

Crrepeauc,

Ddpext Tunians.

JlaboparopHEle 0mRTL

llpAroToRTsiuue cycmensny kapGoHATA KATLLKT B BOje.

[onyderne SMyITBCUE MOTOPHOTO MACIA,

OzHakoMmTeHue co cBOMcTRAME AUCTIEPCHETX CHCTEM.

Hpoduaenvie u npodeccuonanvuo suavumpie emernnips codepucanua. Tlonsp-
HOCTE CHM3H H OOMAPHOCTE MONCKYIR. Kommemcamms. T eKyuccTh. Bosronka. Kpuerammi-
sauus, CybmmMauus H AccyOnuManmd, AHOMAMR buzmTeckux CcBoifcTs Bogpl JKWixue
KpHCTATLL. MUHEPATET U rOpHBIe MOPO/|W KAK IPHPOLIILIE CMECH. OMYNBCHY H CYCIICH3UH.
Jonu (B TOM wHCTE AYPO30MH) U reliu. Koarymamms, Cunepesnc.

1.4, Beoda, Pacmeope. Inexmponumuieckan DUCCOYRRIILA
Bonma. Pacteoper. Pacrsopenme. Boua Kak PACTBOPHUTENE. PacIBOPHMOCTE  BELIECTE.

HacLimengeie, wenacommennsie, UCPCCRINICHARIE  PACTBOPEL.  3UBHCHMOCTE PACTBOPHMOCTH
Fa30B, JKHIAKOCTEH ¥ TECPAETX BELIECTB OT PadlIHIHbIX parTopos.



Maccoras gons pactsopenioro BElECTRA.

INeKTPONHTHYECKAS AHCCOMHALH. INEKTPOTHT I " HENIEKTPOHTLL
ONMeKIPONATHYECKAS  [IMCCOTIHATIUL, Mexanmimer anexrpounTR=ZECKOH TUCCOMHATIME  Te
BOMECTE € pPasiUYHEIMA = THOAMU  XHMUYECKO(L CBI3M.  I'Muparupopambee u
HETHAPATHPOBAHILEIE HOHLL CTemells aeKTpoTATHY BeKOM Jucconnanun. CaneHC 1 c1abbe
AMEKTPONATEL (CHOBHBIE TONOKEHTS LE0PHY SIEKTPONUTHIECKOR MHCCOMHATIM. Kwnemorer,
OCHOBAHHS M COH KaK DIeKTPOITHTEL

HJemoHeTpannn

Pactsopmmocts Bemects B Boe,

Cobrpaiire razos METOIOM BEITCCHEHS BOJTLL.

PactBoperne B Boze CEPHOH KHUIOTEL H COMEH aMMOHEA.

Obpasusr KPHCT4IIOTH/IPATOR.

Hsrorornenne rencosolt moRs:Ky,

Henmerranme pactsopoB snexrponuros u HCIMEKTPOIATOR HA IPEUMET THCCOHATH,

3aKucHMOCTE CTemenw HICKTPOMMTHIECROM THCCOMMAIN YKCYCHOM KUCIIOTR 0T paz-
GasmeHna pactaopa.

JBHACHAE OXpaIieH1bX HOHOB B SICKTPHYSCKOM IO,

[MprroTosncawe wecTkol BOIBl H YCIPAHCHHE 86 JKCCTKOCTEH.

HonrmTer,

Obpasmz MHHCDATBHAIX BOL PASTHYHOTO HAZLAYSHS,

TpakTuveckoe 3ausTHE

HpuroTonnenue pactropa 2aanmoi KOUIEHTPAT| MK,

Hpopunsrmte u npodeccuonansno SHARUMbIE JneMenmsr codepucanua. TPuc-
TBOpEHME KakK (hM3MKO-XuMHYecKTi mpoucce.  Temnosuie sqiexTel mpu PACTROpEHHU.
Kprcrammouapater. Pemenme 34129 Ha MACCOBYH0 0O PACTBOPCHHOTO BOMISCTRL. IMpu-
MEHELUE BOJRL B TEXHWTECKHX mervix. KceTkocTs Bonw n CIMOCOBEl ee yeTpancHws. Mu-
LEPATIERRIE BOIBL

1.5, Kraccugpurayun neopzannvecrux COLOURCHNE U uX canficmen

Rucrotet B mx csoficTea. KucooTol Kak JNCKTPOTATEL HX KIACCH(MKALN 110 pas-
ITHBM LIpH3HAKAM. XHMHYECKHE CBOWCTRBA KWCIOT B CRere TEOPHH IMEKTPONHTHYCCKOM
AaccounanF.  OcobeHIOCTHE BRauMoIeiicTeus KOHTICUTPHPORAUHOH cepiiod ¥ asoTHol
KHCIOT ¢ MeTammaMu. JCHORHLIE CIIOCOG L MOy YEIlMT KHCITOTEL

Ocroparng 1 wx ceolteraa, OcHOBARTA Kak STEKTPOIMTHL, UX KIaccUHKAIMY o pas-
THIHBM NpA3HaRaM. XHMAYECKHE CBOMCTRA OCHOBARNH B CheTe TCOPUM 3TEKTPOIHTHYCCKOM
AACCOHanun, Pasnoweiue HCPAaCTBOPHMEIX B BOJIE OCHOBanu#, OcHOBHBE CTOCO0R]
NOIYHEHUT OCHOBAHMKH,

Conw u ux ceoficroa, Comn kak SMICKTPOMHTEL CoMM cpeftiue, KUCTLE H OCHOBILIE,
XAMETECKHE CBOCTBA coTelf B CBETC TCOPHH 3TEKIPONHTHYCCKOH mrccomuanmn, Croco6r
MOTY4YeHHA CONC,

I'muponms conei.

OKCHORT ¥ HX CBOMCTBA. Coneobpasyiompe w HECOMEOOPasYIONUE  OKCH/TEL
OcHoBHETE, aMPOTCPHLIE W KHCTOTHER OKCHILL 3aBHCMMOCTb XapaKTepa OKCHIA OT CreleHy
OKHCIEHRS 00pazyiomero ero Meramwid, XuvuuecKue CBOMCTBA OKCHIOB. IloyucHue
OKCHIOB.

Aemonerpanun

Baaumozeiictrue a301HOM 1 KOHOCHTPHDOBARHOH CePHOH KHCIIOT ¢ METaITaMH.

1'openwe docdopa » pactoperme OPOIYKTA TOPCHHWH B BOJIC.

[Tonyuenue u croficTpa aM(OTEPHOT0 1 HAPOKCH]IA.

TleoGparam biif rHnpoms KapGume KambIms.

Obparmmiii THAPQITHS CONTEH PaziMYHOTO THLUA,

JlabopaTopHere o1bITEL

HMenerrasme pacteopos xucmor HHJIMKaTOPaMH,



Baanwvogetictsre MeTawmos c KUCIIOTAMH,

BaanmoueiicTrre kuemor ¢ OKCHIAMH META1IO0E.

Bsauvopuetictere wucor ¢ OCHOBaHMSMH.

Bsaumoncicrane kHeoT ¢ cojum,

Memerranme pacrsopor menoueit HHIHKATOPAMH.

Baauvonciictere mmemoueit ¢ colsanmy,

Paz0menue HepacTBOPHMETX OCHOBAHUI,

Bzanmopeitetrue comcit ¢ METATTTAMH,

Bsaumozeticrane coneit IPYT © Apyrowm,

['mnpoams coneit paanwriioro trma.

Hpodhuivnsie u npoeccuonavio FHAMUMbIE Snemenmmn codeprcanua. Tlpasuma
pasbanieHns cepHON KHCTOTEL Hemonssosamue cepHod kuemors NMPOMELUITIEHHOCTH,
EnrHe Menoud, #X UCIONE30BaHHe B [POMBINTICHHOCTH, | allicHay H Beraiuesas H3BECTh, HX
OPHMEHCHHE B CTPOUTENLCTRE. Tt 1 anebacTp, THIICOBaHHE,

TToustre o pH pacTropa. Kuenorsag, menognay, UEHTpanbuad cpena PacTROpOB,

1.6, Xumuveckue peaxyun

Kiaccrdrrauns xwmuvecknx PeakImi, Peaxtau CcoenmucHus, PA3TOXCHHY, 3a-
MEWeHns, oOMeHa. Kuartamurwuecxme pearnmEy. Obpatemiie ¥ HeoBpaTumrie peakmy.
lomoreunsle w 1eTeporcrnie PEAKUHH,. JK30TEPMHYECKHE | SHUOTEPMAYECKHE PEAKITHL
TeunoBoit afidext xumuyeckux peartuii. TepMOXAMUYECKUC YpaBHEHTS,

() KHCIHTETLII0-BOCETALIOBHTCTR HLIE poakuan, Creuenb oxveneHus. Oxmemurein o
BOCCTRHOBIICHHE. BoccranoBuTem: v oxuenenne, Merox 3ICKTPOHHOro OalaHca 419 co-
CL4BIICHAS YDAaBHCHHN OKHCIHTE IbHO-BOCCTAHOBHTE, IbHELK peaktnk.

CropoeTh xmvuTeckux peaxumtr. Ioustme o CKOPOCTH  XHMHYESCKEX peaximi.
3aBHCHMOCTL  CKOPOGIM  XMMH4ECKIX PeaKIMH 0T PasnuuHEIX  (DaKTOpoR: ITPHPO;TLL
PEATHPYIOMAX BEIECTE, HX KOHICHTPUIHAMY, TEMIEPATYPhl, TOBCPXIOCTH COLPHKOCHOREHHS
H VCIOTE30RALMA KATATH3aTOPOR.

OGpaTHMOCTh XEMATECKHX PCarTIMi, ObparuMele v neoBpatimbie peaxmun, XuMuue-
CKOC PABHORSCHE H CIOCOOE] ero cMeneHus.

Hemoretpanun

[Ipmvepsr HeoBparumenx PEAKITHI, HIYUMX ¢ 0fpa3oBaEmeM OCanmKa, ra3a WA BOIEL

3aBACHMOCTL CKOPOCTH PEAKIHHN 0T OPHPO/ILL PEArHNYIONTHX BETUECTR.

BamvoueiicTene pactsopon CEPHOA KMCIIOTET ¢ pacTBopamm THOCY/B(aTa HarpHs
PAsMEYAOM KOHICHTPAUIHE ¥ TEMIEPATYPLL

Moaenn xunsgmero cog.

3aRUCHMOCTR  CKOPOCTH XMMISCCKOL PaKllud OT TPUCYTCTBHH KaTAlW3aTopa Ha
IPFMEPE PAsTOACHIA ICPOKCATA BOJOPOIA C TTOMOTIBEO JMHOKCH A MAPTAHIIA B KATAIA35L.

Mo,iens snextpommE3cpa.

Mozenn anexTponusHoi BarLL TR MOJLYHEHHA aJllOMHAHH,

Moaerms KoMolER CHHTE3a AMMARKA.

JlaboparopHEBe OMLITED

Pearuya sameniesns M memeso PacTEOPE MeJHOTO KyIopoca,

Peakuum, wuyrmme o obpazopammeM ocamka, raza B ROJIET,

38BHCUMOCTE CKOPOCTH BRAMMOIEHCTRAT CONTHOl KHCIOTEL € METATIAMHE OT WX OpH-
POIEL

3aBHCHMOCTD CKOPOCTH B3AHMOIEHCTRUA [HEKA ¢ COMAHON KHCJIOTON OT €8 KOIlneH-
TPalluH.

3aBUCHMOCTE CKOPOCTH BIaWMOIeHCTEHs okcuna memd (I) ¢ cepuol wrenoToii ot
TEMITePaTYPLL.

Hpogunsnste u npogeccuonansuo nauumpre dremenmt codeprcarun. |loHarue
00 vIeKTpomHie. DICKTPOIH3 PACILIAEOB. DUEKTPONHR pPacTBOpOS. DNCKTPONHTHYECKOE



HoTyHuenue  amoMmuRms.  [IpakTHueckoe TpEMeHcHue MEKTpoNE3a. aneraiommacruxa,
lambeapocTerny. Paduuuporanue mBeTiLX MeTa10p.

Karamm. | omoreunse u TCIEPOTeHILLIE KaTa:1u3aTopEL, L IpoMotopsr, Karamurayeckue
406l MATuatopnt.

[Tpom3eoncTro avmuaka: CBIPBE, 4IIIAPATYPA, HAY YHBIC TTPHHITHTE],

1.7. Memannvt u vememaines

Meraxaer. OcoGernrocTn CTPCCHHA aTOMOT H KPHCTAUTIOB. (PU3MYcCKUE CRoficTna Me-
Taztos. Knaccubukanws serammos mo PAIIMYHEMM OpHIHAKAM, XHMHUSCKWE CBOMCTHA
METAIIOB. DIEKTPOX UMHYECKUi AT HATIPKCHNH METAILTOR, Metamiotepmms.

Ofmpe cuocofe nomyacams MeTAOn, lonstue o Metammyprim, I Impoveramyprus,
TUAPOMETALITYPIAS. 4 JMEKTPOMETATTYprus. CrijaBED HOPHLIE U TRETHEIE,

Hemerammer, QvoBennocru CIpoelus aToMoB, HemeTams! —- mpocinie BCINECTRA,
3aBUCUMOCTE  CBOHMCTB 1amoremon or HX  IIOIOKCUHA B [OEPUOMYECKOH CcHOTCMe.
OKHCITHTEIBHBIE W DOCCTAHOBUTENEHRE CBOHCTBA HEMEIANNIOE B 3ABHCHMOCTH OT HX
LICIOXCHEA B PALY 2TICKT DOOTPHIATEIEHOCTH,

HemoHcTpanmu

Komnexuus mMeramos,

Bsausoncticrake Meraos ¢ ACMETANNAMY (OKETe3s, MHHKA M aTFOMMLUS ¢ CEPOIA,
STIOMHKLILT C HO/(0M, CYPBMIL ¢ XII0POM, TOPCHHAE JKETIe3a 1 Xnope).

I'openue MeTamnos,

AMOMIHO TepMuS.

Komiexuns wemetamnos, T OPFHHE HEMETANNoB (Cepel, dochopa, yriza). Brrecnenwe
MCHES AKTHBHETX IATOICHOB K3 PACTBOPUB HX COlel 6OTee dkTHBREM K TATOTeHUMH.

Mouene npomuumienroi YCTAHOBKE IUIA TPOM3BOACTBA COPHON KucNoTh, Moxens
TeHH LA 0okire m3BocTHaKa, Komiexmmu NPOIOYKIFH CHIHKaTUON NpOMBONNCHHOCTH
(crexna, apdiopa, dasmica, memera Pa3IHILLIX MApOK | Ip.).

JlaboparopHuie onerre:

3aKamka ¥ OTIVCK CTATH.

OzrakomMiIcHRE co CIPYKTYPaMH ceporo K Genoro gyryxa.

Pacrnozraranme pyy wenesa.

IIpaxruyeckne sausToa

IHomyucrue, cobupanie # pacnosuapagme 14308,

Pemenme sxerepumentamsusny 3amay,

Upogunsuvie u npoeccuonaisio snawumure emenmnt codepycanan. Koppozus
MELATIOB: XUMPICCKAY H AMEKIPOXHMAUSCKAL. 3aBHCHMOCTL CKOPOCTH KOPpO3MM OT
YCHOBHH OKpyXalomell cpessr, Knaccudmkarma KOPPO3HH MCTAILIOB IO pasiMuHRM
MpusHaKaM. Coocofs! 3aUHTE METAMTOB OT KOPPO3HH.

IIponseonctso 9yryHa u cram.

[Toyuenne wemeraTion hpakumoLHOH  TeperoEKoN  mmnKOTO BO3yx4 H
3MEKTPO.IH30M PACIBOPOB MITH PacILIaBOB 3MEKTPOIUTOB.

CrnmukaTHas TPOMEIIICHAOCTS, IIpon3BonCcTBO CepHOM KACIOTHL

2. Opraupveckad xuMus

2.1. Ocnognvie HOHAMUS OPeaHHECKOT XtmHH u meopun
CIIPOCRUAOPZARUYCCKUX. COCOUICH I

lpemveT opramgacexoii xupmm. TIpHEpomHEIe, HCKYCCTHEHHBIC W CHHTCTHYeCKHTE opra-
HHMECKAC BeMeCTBa, CpanlieHHe opraiHdeckuX BeMecTs ¢ HeOPTaHMYECKHMH,

BanerTHOCTE, XIMuueckoe CTPOCHUE KaK TOPANOK COSMMHEHHS aTOMOB B MOJIEKYITEI
O BaneATHOCTH. [eopus crpoerts opranmiecknx coenunenui A. M. bytneposa. Ocropnpe
HOIOCHRH TEOPHH XHMHTIECKOTO CTPOSHHS. M30MepHs u H30MEpLl. XUMHEIeCKHe GopMyiIbl
H MOZEliY MOJICKYTl B OPTaHHTIECKOR XHMITH,
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KiscCHQHKAIMA OpraruyYecKX BeiecTs, Kiaccupuraums Bemecrs mo CTPOEHHIO
YTAICPOIHOTO CKEIETA M HA.IHYHIO DYNKIHORATRILIX TPy, T OMOIOrH 1 romonorua. Hauana
HoMeHKNaTypsl IUPAC,

Knacenaxauus peaxmmii B OPTraHHYCCKO XUMEA. Peaklinn npucoeammeua (rampu-
POBAHUS, TAIOTCHHPOLRHHA, THIPOTATOIrCHUPOBAHNS, riaparandu). Peaktun ormenienmg
(mermipHpoBan, ACTH/IPOrANOTCHHPOBAKHS,  MeTHNpaTaumd). Pearitiy 3AMEIICHHST,
Peaxiun vsoMepmzaunm.

JemoscTpammm

Mojem Moeky romMomoros u H30MCPOR OPTaHHYECKUX COSTMHELITI,

Kagectretoe  ofmapysxenne YTepofia, BOJOPOAA H  XJIOpPAa B MONEKy.ax
OPraHH9CCKHX COSTHHENHA,

JlabopaTopuwLii omeiT

Haroroenerue Mogenelt Morexy. OPTAHHECKHX BCIECTB.

HUpogruannste u npodeccuonansuo snaunmsie axemermsl codepycanun, 1Toastre o
cyberpare m pearente. Peakimu OKHCIeHHS H BOCCTAHOBIEHUA OPTAllMYeCcKHX BELIECTS.
CpapHeHMe KIACCHOUKAINF CoeqmHeHmH 1 KIACCH(MKATINH peakuuil B HCOpraHHYecKoH u
OPraHAuvYeCKod XHMHT,

2.2. Yznerodopodwsi u ux RPUPOOHBIE HCHIOYHUKU

ANKAIE]L AKAHKE FOMONOTHITECKITT Pia, H3OMEPHA H HOMEHKIIATYPA WIKAHOB. XHMU-
MCCKHE CBOMCTEA alIKAWOB (MeTaua, STaHa): I'OPCHHC, 3aMENIEHHC, DA3TOMKEHWE, JETHIPH-
poBanuc. [TpuMeHeHne aJIKaHOB B 0CHOBE CBONCTR,

ATKEHEL 3TH/IEH, €10 TOJly4YeHHe (merunpHpoBanyieM 3Taua, TELOTHMEpH3aLMEeH 10-
amzTANCHA). [omonormweckumit pan, W30MEDHA, NOMEHKJIATYPa AaTKCHOB., XHUMHUCCKHE
CBOWMCTBA 3THIICHA: I'OPEHHE, KAUYECTBEHHBIC peaxmi (o0ecuBeTHBaNHe GPOMHON BOABI U
PECTBOpPa TICPMAHTAHATA KalldA), THAPATALUA, TOTHMCEPHIATNS, IIpumerenwe oTHISHA Ha
OCHORE CBOHCTB.

Hrenn 1 xaygaykn. [JoEATHE 0 HeLax KAK YTASBOIOPOIAY ¢ ABYMS ABOWHLIMU CBI3S-
MU. COupsSKEHHBIE JMEHDl, XWMWUUECKHe cBORCTBA OyTamuena-1.3 u A300peHa: obecuse-
YuBaHNE OpPOMHOH BOJEI W LUQIHMEPHZATIMA B KayqyKd. HaTvpamsumii B cHHTeTHReCKme
Kay4yxn. Pesuma.

ANKuBEL AuetnicH. XumMuuecKHc crofcTea AIETHIEHA! Topenue, o0ecReuYHBARHE
OpOMHO¥M RBOLLL, IIPHCOETHIEHIH XI0POBOAOPONA W ruiparanys, [IpuMeHcHwe aueTHIenHa Ha
OCROBE CBOHCTR. MeKKIaccoRas M30MEPUA C AJLKATHEHAM,

Apeust. bersor. Xumudecxue choiicTsa GeH30Na: TOPCHWE, PEaKTUH 3AMEIICHES (Ta-
-IOTEHMPOBARKC, HUIPORAHNKC). [IpuMerHeHEC Gelr1oma Ha oCHOBE CROMCTE.

Hpupoiusle HCTOTHMKY YTIEBOTOPOAOE. ITprpousedi ras: cocras, Ipmvelenye B Ka-
YCCTHE TOIIMBA.

Hedrro. Coctas w nepepaGoTxa medity, [Ieperonika redrr. Hedrenpomyku.

HeMorcTpanuu

Topelne MeTana, sTwieHa, ancTr:ena.

OTHONICHWE MeTaHa, STHTELY, ANCTHNENd W GeH30TA K PacTeOpaM IepMaHTaHaTa
KeUTHA | BpoMiuoit Bojc.

lomyyerne srunesa peaknuedt merunparaiun 3TaRONE, AlETHICHA - — THIPOTHZ0M
KapOHIa Kamkiusg.

Paz1o%enne KayuyKka IPH HAIPEBAHWM, MCILITAHHEE TIPOIYKTOB PA3NOIKeHHy HA He-
MpeJeNEHOCTE,

Kojuexmus obpasuos meprr w negprenpomykros. Kommeknus «KameHHnii YTOIlb |
TPOUYKIHA KOKCOXMMUUECKOTO TTPOHIBOICTEAY,

JlafopatopHEIe omhiThL

Osgaxommerue ¢ KoInckwei 0Bpasnos He(TH U IPOIYyK 0B €€ HepepaloTK.

(O2HaKOMIICHHE ¢ KOMTeKIHel Kay4qyKoRs 1 o0pasnaMut u3mesiit U3 pesHHEL
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flpodunsusie u Rpo@eccuonansnn snauumsie yremenmor codepacanun, [pasuto
B. B. Mapxoprurosa, Knacenprranus u  nasmauckue KayTyvios. Knaccupmkaums n
HAIRAYCHHC pe3uH. Byaxaumsanus kavayka.

[omyuenwe aneruiena HHAPOIH30M METaly H XKapOHIHEM cnocobon. Pcakuug mo-
TIMCPH3AIHA  BHHHTXITOpK,1A. TlonuBuHADUIOPHA M ero upaMcRenne. Tpusmepusaius
areTHIeHa B OeH3om,

Honstne 06  oxcrpakmuu, Boceranorienne UHTPOOEHIOMA B Admmu,
[ omonoruyeckuit ps apcros. loayon. Hutporauke tomyona, Tporumn,

OcnosHEIe HampapIeEns UPOMETITIEHHOR MepepaboTku IpHpouHoTo Taza.

lomyTHELit Hedrrsmoii ras, ero nepepadoTKa.

IMpomecesr npoMemmrerniodt nepepaboTen uedTa: kpexpar, pudopmunr. OKTanoBoe
HHCIO BEH3AHON B IETAN0BOE YHCNQ AHIEILHOLG TOILTH LA,

Kokcoxnamuaeckoe npouwironcreo i ero HIPOAYKITHS,

2.3, Kucnopodcodepucamue OpcARUNECKUE COONHEHIIA

Conprer. Tlomydenme stamoma OpOMKCHWEM TIMIOKO3E! 1 THIPATAIIHEH 3THIeHa.
[Mupokeunmiian rpymma kax $hynkumorannuas, Iomstue o TPeOEIbHBIX OJHOATOMHELX
COHpPTaX. XUMHYECKHME CBOWCIEA 3ITAHCIA: BRaAMONCHCTRIE C HaTpueM, oOpaz0Baume
HPOCIBIX M CIOMHBIX ()MPOB, OKWCUEHHE B AlbISIHI. llpumerenue sTamoia Ha ochoBbe
CBOMCTE. AIKOTOIHIM, ET0 OCTEACTEHS s OPTaHH3Ma TEI0BEKA H IPCIY LIPEXKICHIE,

I'manepru kakx npencrasuTems MHOTOATOMHEIX CITUPTOR. KauecTBeHRan peaxuns na
MHOT0ATOMUBIC CITHPTLL, |IprMelenre rmmeprna.

Qerom. OHMECCKUE W XUMWUSCKHE CROKCTRA therona, Baawmioe Bmsiue aToMOR B
MOZIEKYTe (eHOma: B3aHMOncHoIBHe o THAPOKCHION HAaTPUS W a30THOH kHCIoTOH. 1lpu-
MEHELKE (PCHONE Ha OCHOBE CBOHCTE.

Armgernner. TTouatHe 06 annTerumax. AJBAETHAHAS IPYTILA KAk hyUKIHOHRATHAL,
DopMansIerum 1 ero ceolicrsa: OKHCTELUe B COOTBETCTBYIONYIO KHCITOTY, BOCCTAlIOBIICHHE
B COOTECTCIBYIOINMH CHHPT. [TouydeHHC aubIETHIOR OFMCITEHUMEM COOTBETCTBYIONIUX
crmpTok. LIpaMeHenue GopmanseTHNA Ha 0CHOBS ero CBOHCTE,

Kapbonossie xuernoren Tomsiue o KapOoHOBBIX KuenoTax. KapSokemmuuag TpyTna
K4k OYRKUHOHANGBRaL. [ oMonormgeckidi PAN OPEJICIBHEIX  OJLOQCHOBHLIX KApOOHOBBIX
krenot, Ilomyuenne KapBoiloBbIX KACIOT OKHMCTEHey aNbACTHIOB. XUMAYCCKHE CBOMCTRA
YKCYCHOH KHCJIOTHI 0OIDHEG CROHCTBA C MUIEPATEHBIME KMCTOTAMH ¥ PEaKIHs 3Tepudi-
Kanuu. [Ipuvenenne ykeycuoll KHCTOTLL H OCHOBE CBONCTR, Beicmwe sxupHse kucnoTs ma
IpAMEPEe UATEMETHHOBOH B CTEAPUHOBOH.

Cromaue 3QupPsr U wUPEL [Touyaense cioxmbx 3dupos pearkuMen 3TepuKaLy,
Croxurie >QuPET B npHEpomE, ux 3HAYEHUe. [Ipwvelenne comERX 2(DHPOB Ha OcHORe
CROMCTE,

KupEI Kak caoxuble a¢upLL. Knacenuxanus HUPoB, XUMUYECKUC CROECTRA KUPOB;
THTPOIHS I THAPHPOBAHAE WUIKEX XHpon, [Tprvenerre JKWPOB Ha OCHOBE CBOMCTH, MEeLa.

Yruesoms. ViueBomer, wx KIACOH(DMKAIHS: MOLOCAXAPHIL (rmeoxosa, dpyxrosa),
AACAXAPHIET (CaXapo3a) W LOMHCAXaPH LI (kpaxmair 1 memmo03a).

IuoKo3a — keinecTso ¢ yBoHcTECHAOR dyHKIHEHE — ATh/CrHO0CHH T, XAMETSCKIE
CBOHCTEA IMIFOKO3LI OKHCITEHUE B DIOKOUOBYIO KMUIOTY, BOCCTAHOBICHHE B copluT, CIHp-
T0BOE Opomenne, [IpAMEeHHe ITFOKO3EL HA OCILORE CBOTICTB.

3U4veHHE VINIEBONOB R JKUBON MPUPOAe B #uzHK Hemoseka, [ToRure o peaximsax
MONAKOHICHCALMH M THAPOJHM32 L4 I[IpEMepe BIaMMOIIPSEPATNEUHH: T©moxo3a  -0-
NOJIUCANAPHT,

HemomcTpanzm

OFKHCIEHHS CIAPIY B ANBACTHL,

KauecTBeHARIE peakium 1y MHOroaTOMHEIE CHAPTEL

PactBopusocts denona b Bone Lpn ofsrmoi TEMIEPATYPE U Hal PEBAHEH.

Kaucersennste peaknun ra dexon.
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Pearmus cepedpsaoro 3CPKETIA AT UETHAOE 3 ITHOKO3EL

Oxmenenve ansaermios n TJUOKO3RI B KHCITOTY ¢ NMOMOMBIO ragporcuga smenu (I0).
KadecTBennas peaxius ga Kpaxmar. Koitexums sduprmax Macer,

Jaboparopusie onkbiTe

Pacteopenne TITMLCPHHA 13 BOJC H BIaRMONEHCTBHE ¢ THApoKCHTOM Mexw (1),

CroficTra YKCYCHOH KMCTOTRI, 0Bmue co CBOHCTBAMU MHHEPATRIEIY KHC.IOT,

Hoxazateinnereo nenpegennrore XapaKTePa KUIKOTO FKUPA.

Bzammomeiictsue rirokossr u CAXAPO3ET ¢ UAPOKCHAOM MEUH (D).

Kageetreunas PeaKIHA Ha KpaxmMall.,

Hpogunsuvie u Rpogeccuonanbio snaunMsie iemennie codepcanun, Meruamo-
BLIH CITMPT H €r0 HCIOMB30BAKHE B KaYecTse XHMHIYECKOr0 ehipba, TOKCUYHOCTE MeTarona i
IPABLTA TEXUMKY Oe300aCHOCTY TPH padoTe ¢ HuM. STHISHITTHKOTE W erg OpVMEeHEeRNE,
ToxermmiocTs strierr KO I Hpasuia TCXUHKA Oe30IaCHOCTH TP paBoTe ¢ HuM,

Homyuenwe penona us mpoxykron kokcoxw MHYCCKO1'0 TIPOR3BOACTEA H U3 GCH301a,

HNonukoumencarms fopMaseaeruga ¢ deonom s Lper:mrrmbopmam,uem:mym CMOTTY.
Anerambgern . [TosaTrE 0 KeToNax Ha [IpumMepe anerona. [TpaMenenye aneToua B TexHuke 1
UPOMBITIICHHCCTH,

MuorooOpasne kapGoROBLIX  KuHCiOT (MapeneBod KHCHOTHL Kak ABYXOCHOBIIOH,
AKPHIOBOR KHCTOTRI KAK HELPeIeIRHOMN, Genzoiinol KHAC/IOTHL KaK 8pOMaTHYeCKO#),

Hﬂem-:-:n-:aﬁpasywme Maciia, 3aMeua JKHPOH B TexXHHKe HCIMTUEREIM crupbeM. Cunrte-
THYCCKUE MOIOITHE CPECTRA.

Monounokrenoe Gpomenue rmoROsLL Kucnomonominie npolykTel. Criocorakue
KOpMOB. HuTpoeanne memmoossr, IImpoxcnmmms.

2.4. Asomcodepncamue opzanueckue coedunenun, loruneps

Awmnusl Torarue 06 avupax. AmudaTraecKue aMTHLL, UX KNaCCHMUKALMA H HOMeH-
KNaTypi. AHMITME KAK OpIUHHYCCKOE OCHORAIIME, [Monyuenue aumminpa us HETPOOEH30IIA,
lpusiencrne anummra va ocHORe cCRONCTH,

AMHHOKHCIOTEL. ~ AMHHOKHCIOTEL  Kcak aMpoTepHEe ARdYHKIMORATEHEC
OPI4HHUCCKHE COCOVICHHS. XUMHUECKHE CRONCTRA AMHAHOKHCIIOT: BIAMMONCHCTBHE ©
HETI0TaMy, KHCIOT4MH U IpPYT ¢ JPYTOM (peaxtiua nomAkoHAeHcanun), [lenrunyas cuase 1
noranentans. [lpaMcRenre aMPHOKECIIOT Ha ocHORE CBOHCTE.

Beaku. Tlepruunas, HLOpHHHAS, TPETHIUAA CTPYKTYPH GEeaKoB. XAMH9ecKHe
CBOHCTBA OEmKos: ropcrue, ACHATYPAUHS, TUAPOIH3, UBSTHBIE PEAKIIHH. BHOMOIMYecKme
byuxnEn Henxos.

Llonmveper. Benku u TONHCAXAPHIE! KaxK SHOMONMUMEpLL.

IMnactMaccr!. [omyuenue HOJHMEPOR peaxied IIOIHMEPUIATTHT H
MOMMKOHACHCAUMA, TepMOmMIacTH Y be | TEPMODPCAKTHRHBIC MiacTMacceh. [Ipencranurems
ILIACTMACE,

Bonoxnma, nx Kmaccupukanms. |lonyrenue poTokom. OTaeiLEBIC TpencTaBrTE M XU-
MUYECKHX BONOKOH,

HeMorcipanay

BraumoneiicTiue aMyAaka ¥ animia ¢ COTSUION KHCIIOTOMH.

Peaxuwst aummina ¢ 6poMuoii sogoil.

HOKA3ATENECTRO HATHTWY, (PYRKITFONA TEHER IDYTI B PACTBOPAX dMHEHOKACIOT,

PactBopenue H ocak  eHHe Helkos,

IzeTunie peaxmuy Genkor.

I"openme nTuusero mepa u MEPCTHLON HUTH,

Jlaboparoprele ok

Pactsopenuc Geikos B BOJ(e.

Obuapyxcane 5eTKoB B MOTIOKC W MICHOM OyIBOHE.

Hermatypaunsg pactsopa 6eawa KYPHHOTO AHIA CITHPTOM, PACTROPAMH COMEH THKEIEX
MCTAINOR H |[PH HATPEBAIHH,
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IMpaxTrYgcckue 3ausTus

Pemmenve  skcuepuvenrampusx 34789 Ha  MACHTR(MMKAIMKD  OpraHK4eckux
COSNHHEHUT,

Pacmiosnasaane nracrMace w pomokon,

Ilpoghunvasie u npogeccuonansio snauumme emenmsr codepxcanun, AMu-
HORAmpoHoBas xuenoTa. Kanmpon xak TNPCACTABHTCIE NOTHAMHIHEIX BOJOKOH. MCIome3o-
BaHHC THIpoTuss 0eTKoB B IpOMLIITTeEROCTIL, Honusmanmxiopnr, LOMHTCTPATOPATHIIEH
(redmon). GenonodopPMATTRIErHIHEE NIacTMACCE] HMewnymonn, 1IpeMrunienroe IPOH3-
BOJICTEO XHMHYECKHX ROLOKOH.

Mpuvmeprnie Temer pedeparon (ToxmazoB)

®  BWOItXHONOTHY B TeHHas HIKCHCPUS — TCXHOMOTHH X X1 Beka.

*  Hamorexmomoius xax UPHCPHTCTEOS  HEUPABICHWE DAZBHTUS HAYKH ¢
TPOM3BOACTRA B Poccriickol ®eeparmn.

*  CorpeMerHslc MeToas! 06e3sapamupans BOJIET,

) ANTOTPOTHS MO,

] JKW3de B nesre bHOCTE . . Merneieena.
«lleprommveckoMy sakony Gynviiee xe TPO3KUT PAIPYLICHHOM. .. »
Cunrez 114-ro amemeura — TPUYM) POCCHECKHX (DU3HKOB-STCPITHKOR,
HsoTams: somoposa.

*  Hermoin30BaERe pagHoaKTHRIIBIX H20TOMOR B TEXUHYECKHX 1[EIdX.

*  Pomirenopekoe usmyycH®e U ero menoIs308aHMe B TEXHUKE H MC/TULIHHE.

*  [lnasma — 9er3epToc coCTOARKC BELIECTBRA.

*  Amopbrrie zemecTra b opupose, TCXHHKe, OBITY.

*  Oxpama OKPYKAIOMEH CPEIEl 0T XEMATECKOro sarpasHeHns. KolmyecTneRHEIC
XAPAKTCPHCTHKA 3ArPASHCHIA OKDPYKAFOLIEH CpeTL.L.

*  [lpuMenerwe rBepaOTO U 123006 PA3LOTO OKCHAA YIcpoya (V).

®  3ulETA 0301I0BOTO 3KPAHA OT XHMUYECKOTO SATPAZHEHM A,

* IpybomwcucpcHeic cucremer, ux KMACCHPAKAITMSY W WCUOMB30BanMe E
IPO(CCCUOHANEHOM [eATENBEROCTH,

*  KocMmermucckne ren.
[Ipivienerue cycricHani u OMYTRCHHA B CTPOKTETBCTRE,
MHHCpaTLL 4 FOPERTe LIOPOJIE! Kak OCEoBA JTocdeprl.
Pacteopri BokpyT Hac. THmer PACTBOPOE,
Bona kax pearenT u cpena min xuMueckoro mponecea.
Ku3nb | nesreisHoeTts C, Appesnryca.

*  Briam oTewecTBEHRHIX yueumx p PA3sBHIME TCOPUH YICKTPOIHTHYECKOH
THCCOTIMALIHH.

*  YCIpaHEHHC XECTKOCTH BOJLIHA NPOMBIIUICHABLY TP PUSETHAX.

= Cepnad xuemora — «xned XuMugeckoi [IPOMEUILTEHHOCTH »,

. HenonszoRaiine MEHEPAILHBR KHG/IOT Ha TPCAIPHATHAX PASTHTHOrO TIpodwiL.

@ OKCHABT ¥ COMTH KAK CIPOHTENEHEE MaTCPHAEL,

*  Vcropms 1unca,

° lloBapeniag conb kaK XEMUTecKoe CBIpEE,

© Muoroiuxuit kapOoHaT Kammuus: B NPUPOAS, B TPOMBIINCHAOCTH, B OLITY.

*  Peakiuu ropcHEy ua TPOHIROLCTRE K B BbITY.

*  BapTyameroc MojlenupoBanye xuMuYecKkux TIPOIIECCHB.

JMERTPOIH? PacTEOPOB IIEKTPOTIATOB.
- JIEeKTPOITH3 PacTiiEBOR IMEKTPOIATOR.
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[MparTHycekoe npavenenye AMEKTPOTASE: padmnupoBanne
[IoNy9cH s U IPOM3BOCTE AIFOMUHTS
Jner1poMTHTeCKoe IOy 4€HHC ¥ PADHHN POBAHNE MeIH.
Knaue u gesrensroeTs [ o,

¢ Poms  merammos 5 HCTOPHH  9eloBeYCCKoM  muBummMsamuu. Heropua
OTCHCCTBEHHON Wepuoll MeTaiutypru. Cospemennoe men ALTYPTAYUECKOS TPOU3BOACTRO,

. Weropus oteuecTBertod msetholM MCTaluryprun. Pome MetamioB W cniazos s
Hay9HO-TEX IHYECKOM LIPOTPCce.

*  Kopposus metamios  emocoBsl 2armurs ot KODpO3HH,

» Wrepreete wim 6aaropo;uisie rassr,

@ Poxkmaromue comu — ramorenmy,

® Meropurs msenckoii ok,

*  Wcropra rozunxEoBCHUY 1 PA3BHIHA OPTalluYeCKON XHMUH,

*  JKm3um u gesremsnocts A. M. Bytncpona,

*  Burammm n ero xpax.

* DPomb OTEUCCTBEHHEIX VUCHEIX B  CTAHOBTEHMR H  PazEWIHEA  MUpPOBOI
OPTraHWYeCKOR XHMUHK.

o ConpemeHEEe LpencTaRIeHHS 0 TEOPHH XMMWYECKOI0 CTPOSHHUSI.

¢ DKONOTHYECKUE ACITEKTHL HCTIOMRIOBAHHS YTUEBONOPOJHOTO CRIPhLA.

® FKOHOMHISCKUS ACIICKTRI  MEKIYIEPONHOTD  COTPYAUMYECTRA IO
HCITOTTBE30RALMEO VINEROIOPOIHOI'O CHIPEA.

*  Hcropes OTKpEMTMz H pa3paloTKM Ta30BEX W UeDTAHETX MECTOpOXMIEHHT R
Poccuiickoit Mejepanum.

*  XHMET YTICBOXOPOIHOrO CBIPBST 1 MOA OyyLuas npodeccHd.

e YTICBONIOPOTHOC TOILIURO, CrO BHAET ¥ HA3LATCHIC.

. CHHTETUYECKHE KaydyKE: HCTOPHS, MHOL000PAsHE W IePCIeK THEL

*  PesuuoTexumveckoe WPOMIBOICTEO H  ero POIB B LAYYHO-TEXUHTECKOM
Tiporpecce.

*  CBapowiloe IPORRROACTBO U PO/IE XEMHH YIIEBOJOPOIOB B HeM.

*  HedTh 1 ee TpamcuopTHPORKA Kak ocHOBA E3AHMOBLITOIHOTO MEKIYHAPOIHOTO
COTPY IHAYCCTRA.
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TEMATHUYECKOE ILT ATTHPOBAHWE

ITpu  peamusaypu conepxanusa  obiueobpazoraTenhnol
«Xumusy B npenedax oceoenms OLIOTT CIIO ma Gaze ocroBHOTO
LOMYHCHUEM cpennero ofuero obdpazobamis (IMTCC3)  yuebrag 1

yaebH0N  AMcIHTIMHED
obmero obpasoeanus ¢

LATPY3KA 00y9alommxes
COCTHBITACT;
[ Bun yuednoii pabors Kosmucerro
} 93C0B
| Makcamanshas yuebnaz Harpyska (Beero) | 66
[ Obmareapnan AYIHTOpHAd HATpYy3Ka (Beero) | 66
B TOM HMCIIC MPAKTHYCCKUX 3AMSITHE M3 HHX: [ 39
’ NPAKTKHYECKAS 3aHATHS | 31
KOHTPOIBHEIC PabOTh! 3
TaboparopHoe 3aHATHE 3
}Emmcmmeumaa pabora (Bcero) 0]
! IpomexyTomias aTrecTanmy Popme TuddeperuuposarHOra

344eTa
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TEMATHYECKUI IITTAH

[ Hawmenoeanue Tem u pasnenos

Koanuecerno
THCOB

l Bemeunc

1

| HayuHElc Meroms! mosnagns RELUSCTE W XUMHAYECKUX IBITEIIHI.

1

1.06man u Heopranugeckas xuymas

30

1. OcroBuble TIOHATHS H 3AK0HET XHMHAR

BewgeeTso. Atom. Mozexyaa.

OtHOC HTCIBHAA aTOMHAS H MOTEKYITA radg Macca.

N BRI

Mpaxruaceroe sugarmeNel
OCROBHEIE 2aK01BI XHUMHM,

1.2. Tlepronvuecknii 3:akom 1 Tepuonnaeckas cucrema
AUMHACCKHX 3aementos J. H. Meugeiiecea i CTPOCHHE UTOMA

Orkprirre JT.M. Menueneesa MEPHOAHYCCKOTO 3aK0Nd

CIPYKTYpa mepHommyeckol Tal THmp!

Jlaboparopras anatre Nel
I\-'IO,.‘mJIHp(JBaHMC IOCTPOSHET llepuomnueckoi CHCTCMbL
XHMHPYCCKH X 3IEMCHTOR

Ilpakrnveckoe zamaruchn2
3Havelue TICPHOJIHUECKOTO 3HKOHA 1 TabiHOE Menenecna

Korrponsnas padora Nel
Tab.ma Merneneesa. DIEKTPOHHETE KOHQHTYpAIIHH

1.3. Ctpoenne semecTna

XUMAYCCKHE CBIIU

JlabopaTopuas pudora Ne2
TIprioTORICAE qUCNICPELILX CHETEM

MollekyApHETe U ATOMHRIE KPHCTATTHYECKIC PELUETKH

Tpaxkragecroe 3angrre No3
YuCTEIE BelllecTRA 1 CMECH

Pk | s

TTousgTue 0 Jicneperod cucTene

1.4. Boga. Pucteoper DIEKTPONHTHUCCKAN AHCCONAALHS

Boga kak pacteopute:s

IIpaxrugeckoe juparue No 4
IMpuroTosnenue PacTBODY 3ATAHHOH KOALCHTPAIMH

| e | =

17.

IISKTPONATHYCCKAL AMCCOLMAIS. OCHOBHETR uomoxkeHws 1721

18.

IMpaxkTuaeckoe 3ansTie No§
Kuenors u ux cpoficrsa 8 ceete Teopru TO][

1.5, Kuaeccnpuraunus HEOPraHH4ecKHX COeTHUEHHE W MY
CROHCTEA

19.

XHMUUECKAC CBOMCTBA KHCIIOT B CBCTE o1

20,

OcroBanng u wx cpoitcTaa ™U

b

IIpaxruaccxoe 3anaTue Ne 6
KHCI10TEL ¥ #X XHUMHYCCKHe cBolicTRa

5N

XAMHUYECKUC CHORCTBA coneif B CRoTe |1 copur T3]]

Kourpoasnan paGora Ne 2
TuIsl BCOPTalMTECKAX CoSTUHCHAI K UX CBOliCTRA

1.6, Xamuucexne pesRUHEI

24.

Peaxuug cocnmnenug, PasnoKeHnA, 3aMeIIeHus, 00MeHa

25,

ITpakraacekoe 3ansTre Ne 7
Peaxuuy ¢ 06 PE3OBAHHCM OCaIKa.

26.

INMpaxTuaeckoe zanarne No 8
OKHCIHTETLII0-BOCCTANO BHTE B HELE PeaKIIHH.,
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| KorTpoasuan padora N 3.
| XuMHYCCKME peakituu

1
| 1.7. McTaane: 1 nemerasin 4 “
28. | Mpaxrudecxoe saagraeN 1 !
I Knaccnprranug wera.u1os mo PASTHYHEM TPHIHAKAM /
29, | JluGoparo pHasn patora Ne 3 1
XUMHYECKHC CBORCTEA MeTaLIOR
30. | Ipaxraueckoe samsraeNel) 1 4’
HemeTammsi-mpocTrie semectay
31. | Hpakrudeckoe sanaTreNel | 1 J
Kopposus stetammon, Kraccrdurams,
1 cesecrp 31gac
2. Opraruyeckas xumms 35 ]
2.1.0cHogHBIe MousTHS OPIaHHIECKOi XUMUE 0 Teopus 7 T
CIPOCHHSA OPTAHAYMECKHX COeqUHCHITH |
32. | Opragugeckas Xumms. 1
33. | Tomomorumeckuii pag 1
34. | TMpaxrTuueckoe sangTne Ne 12 1
XuMuueckue GopmMyIILL H Mosesu MOJIEKYI ]
35. | Peakums npucoenmmennsy, Peaxuusg otimeienns. 1
36. | Lpakruuecxoe zangtme No 13 1
Peakry saMermenus,
37. | JlAcHORLIE yTiIcROLL, L
38. | Hparruuceroe sungTneN:14 1
Hzomepua.
2.2, ¥rIesofoposkl 4 AX IpH [POOHBIE HCTOMHHREH 12 |
39, | Ankaan. OTHicH, 1
40. | Ipakruvcckoe 1auatue No 15 1
IMowusitae o grenax 2-if cussg
41.  ITpaxrugeckoe sangTre Ne 16 I
TToxyacave anxanon
42. | Harypalbueni u cHETeTHuecKut KayYyKH. 1
43, | TIpakTugeckoe 3amsTue No 17 I
AleTHnes,
44. | Bensom. 1
45. | IpakTrveckoe 3amwruc Ne 18 1
[Ipuvenenng 6ersona
46. | llpepommsit ras. 1
47, | Hegits. 1
48. | [Ipaktudceroe 3ausTHe Ne 19 1
Hedre o nposyxrs ec TepepadoTKy .
49. | MpakTHaecioe 3auaTne No 20 1
Kucnotoconepxamue coenumenus,
50. | Korrpousnas pabora No 4 1
YTIieBsonopoRET v KX cBoHCTBA |
2.3. Kncenopogocogepxamue OpPraHMYecKHe COeTHReHg 9
51. | MpaxTuyeckoe 2ansaTHe Ne 21 1
I IHTepHE — mpe)CTaBHTCTE MEOTOATOM LA CIIHAPIOB,
52. | IlpaxTu4geckoe angTHe No 22 ' 1
[IpenenerEic u nenpetemerLe CIMUPTE!
53. | @erHor. I
54. | TlpaxTugeckoe 3aasTue No 23 1

Ilpumecnenue dhenomna,
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[ 55 [ Austermmu

56. [ lipakTHyeckoe 3ansTie Ne 24
} XHMHAYECKAE CBOMCTRA WIBJCTHIOB
| 57. | Dpaxtimeckoe sansme No 25
KapboHossie xacnoTh,
} 58. | lpakruweckoe 3amsuTHe No 26
Loaywenue cnomisrx 3¢HpoB,
59. | Ipakruaccroe sunsarre Ne 27 N
YrmeBomEL.
L 2.4. AzoTocouepramne OPTaHHYECKME COCOHHen s
| 60. ' TI'moxosa-BemecTro ¢ qBONCIREeREOR (QyHEDHEH
61. | Upakrugcexoe sansrue No 28
AMHUOKHCIOT I ~XEMAYECKHE CROJCTBE.
62. | TlpaxTugeckoe 3ansiue No 29
berxn.
63. | [pakTuuceroe 3anaTme No 30
| llemtuanag ceass u nommenTrnsr
64. | MpakTaueckoe 3amaThe No 31
| Homamepr Lipenetanurenn macrMace
65. | KouTposnuag paGora Nes
AMIHOKHCITOTH H Hemku i)
06. | Judepetnupopaniibit 3ater

2 cemectp 35 qacon

Bceero 66 gacon
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XAPAKTEPHCTHKA OCHOBHBIX BHJIOB YUEBHOII AESITETRHOCTH

OBYYAIOIUXCS

Comepwxanne
o0yTenng

XHUPAKTEPUCTHKA OCHOBALIX BHJIOB IESTENBHOCTH ofyyarormuxcy (H;!
YPOBRE yHeOHTIX TeHcTBmit)

Baxneiimme
XHMHYCCKHE
TMOHETTUS

YMenne masath OIPSUCTICHHE H  OLEPUPOBATEH CHETYIOT AMHE xu-’
MUMECKMMY  [IOHATHAME: BEINCCIBO, XUMHGCCKUN BNCMEHT, ATOM,
MOJCKY/Ia, OTHOCHICTLEBIE ATOMEAT W MONERYIIPUAS MacCel, Houw,
ALIOTPOITHS, BIOTONEL, XUMHYCCKAS CBS3b, BJEKIPOOTIJMHELTGHLHDCTB,’
BaNCUTHOCTR, CISHElL OKMCIICHHS, MO, MONAPHAA MACcCA, MOTTpLIEIT
o0BeM  rasoobpasmem BOMMECTB,  BENICCTBA  MONEKYAIPUOTO i
HEMONEKYTHPHOTO CTPOCHWY, PACTROPEL AEKTPOTUT H HEedTEKTPOIIUT,
JICKTPOAMTHYECKAS  IHCCOUMANUL, OKMCTHTENL 1 BOCCTAHORMTENE,
OKHCICHHC W BOCCTallOBICHUE, TCINOBOLN 3dext peaknmm, cropocs
XKHMHYECKON PEaINW, KATATH3, XIDMATECKOe PABHOBCCHE, YINepoIHLNH
CKEIIET, (DyHKIHOTIATEHAST IPYIINaE, H30MCPH, TOMOMIOrHS

OCHORIIEIE
XHMUAH

3dK0HEI

(DOpMyTHPOBAHKE 3aKOHOR COXPAHCHHS MaCcChl BCHIECTR U MOCTOSHCTRA
COCTaN BEIECTE.

YCraHoBKA IPHUHALLO-CIICCTBEHEGH CBA3H MEXKIY COOepmAHUeM ITHX
SAKOHOB 7 HATIMCAHHCM XUMUTecKEX bopMyT 0 YPaBHCHHA. YeTanoska
SBOMIOIHOHHON — CYUIHOCTH  McHuemeeBckodf  p COBpeMEHHOH
hopMynupoBox  mepuonMueckoTo 3akoua  JI. M. Mennemeena,
ObvacHenne  puzmueckoro  cMmbicma CHMBOMMKN — IEPHOIMYECKOH
TabTHOET XHMHYECKHX 3TeMEeHTOR M. W. Menncreera {(HOMeEpOB 37e-
MCHT&, MEPHONA, TPYTITILL) M VCIAHOBKA LUPHYMATIO-CIICACTBEHHONW CBA3L
MEIHGLY CTPOSHHMEM dTOMA M 3AKOHOMEDHOCTAME W3IMEHEHNS CBOHCTH
SNCMEUTOR H 00pasoBanIIbIX HMU BEIICCTS B TMePHOLAX ¥ TPYOIAX.
XApaKTCPHCTHKA 3JEMEHTON MAEX I OoILImIX TepHomoR Mo mx
MOMOKEHHI0 B [lepHoamueckoii cueTene J1. H. Menreneera

OclioBRLIE
XHMUHA

TEOPHHA

YCTaHoBKa 39BMCUMOCTH CRONCTR XHMHTICCKHUX BELECTB 01 CTPOSHMS
aTOMOB  OOPAIYIOIIHX HX XUMHYECKHX SNCMENTOB. XdpaKTepucTHKA
BOKHCHNUKNX THTIOB XHMWYECKHX CBS3CH 4 OTHOCUTENBHOCTH 9TOM
THTIO, 10THE.

OBOBACECHNE 3aBHCAMOCTH CROMCTE HEIIECTE 01 HX COCTABA H CTPOSHUT
KPHCTAILTHYCCKUX PEIIETOK.

QOPMYTHPOBKA OCUORHEIX LIOMOMKeTth TCOPUH  SIeKTPONIUTHYECKO
AUCCOLMANIME M XAPaKTePHCTHKA B CHETE 5TOH TCOPHH CROWCIB
QCHOBHETX KIACCOR 1I€OPTAHUMECKIX COSIMHCH Ui,

DopMyTHPOEKA OCHOBHELX [IOT0KeHI TEOPHH XHMUYECKOTO CTPOSHMS
OPTAHHHECKUX COCJIMHEHHE M XAPaKTEPHCTHKA B CBETe STOH 'TeOpHH
CBOWCTB OCHOBHLIX KNACCOR CPTaHHYECKHX COSTHHEHMIT N
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Baxueiinme 'Xapal{-l'epzcrmca COCTaBa. CTPOCHHUA, CROMCTE, HOTYYeLds o J_lprLMe——’

BEIIECTRA H | HCHHA BAKHEHTIMX MCTAIUIOR (A EIA rpymu, ANFOMUHHA, Keiela, a B
MATEPHAILL] SCICCTBEHUO-HayuwioM mupodune o AEKOTOPLIX d-2)MCHTOR) W mx
COCHMMIIeHMIH,

XapakTcpuCTHKA ©OCTaBa, CTpoeund, cuoHCTs, momyveums u IIPHMC-
HEHEA BRKHESHIUX HOMETATIOR (VIII A, VI#, va TPYML, & TarkKe 3074
H tocdopa, yricpoma u KPCMHAWS, BOOPOIA) H HUX COSNHACUH
XapaxTepucTura COCTaba, CTPOCHHSN, CBOHCTR, HOMyueHHS M IpHMe-
HEHWA BaXMeHNIIX wraccon YTTCROIOPOTIOB (ATKAHOB, TMKIOATKAHOR,
4IKCHOB, QTKMHOB, d4PEHOB) W wux  manbomee 3HAYUMEIX B
LdapONHOXO3IHCTREHHOM [ITAHE upeneTapuTeneii.
AHanorarnasg AAPAKTEPACTHKA BaMCHEHMUX HpejcTapmTemeli IPYTHX
KIACCOB OPraHMYECKAX COSAMHEHHI: MeTaHOna o 3TaloIa, C.I0KHEX
3upOB, HUPOB, MALL, AUIBTICIHACE ((QOPMATLASTHIOB | AIETATbICTHIA),
KeTOWOB (aucTola), kapGoHORLIX KHENOT, MOHOCAXapUAOB (TIUOKO3E!),
’ JHCEXAPUIOB (Caxaposkr), UQJHCAXapHIOR (KpaXxmMana u LeTTION0361),
AHHIALA, AMWUOKHCTOT, GeTKOB, HCKYCCTREIUBIX w CHHTETHISCKAX
BOJIOKOH, KaY9YKOR, [LTACTMACC
XumMuseckult asex 1 | Uenonssosaime g yaebHoli M nipodeccnonabROR OEATENBHOCTH
CHMROJIUKA XUMATECKHX TCPMUHOB W CHMBOTHKL,
Hasnarue nayuennex pemcers mo TPHBHANEROA HIH MeXIYHapOTHOH
FLOMEIKNTAIYPE H OTPAKEHHE COCTABA STHX COCTMLEHHUY c OOMOTINLIO
XHMHHeCKHX (hopmMym.
Orpakconne xuMmuecknx IPOLECCOB ¢ MOMOIIBKY YPABHEHMH XHMu-
HECKAX PeaKITA
Xvudeckne | O6BscHenme CYLIHOCTH XHUMWYECKHX LIPOLCCCOB. Knaccabwkauns
PeaKIEH XHMUHECKHX PEaKITHid 110 pa3/MTHEmM TPHIHAKAM! 9THCTY H COCTABY
UPOIYKTOB H pPeareHTOB, TEILIOBOMY 3PexTy, RaupaBnenuo, taze,
HAITH-HIO KATANM3ATOPY, HAMEHCHHR) CIEHeHCH OKHCTeRus BIIEMEUTOB,
o0pasyromex BemecTza.
YeTaloBKa MpU3HAKOR 0Bmera u Pa3TiHUOro B THIONOTHE PEaKITHI [T
LUE€OPradu4eCKOH M OPTaHAYEcKON X UM,
Knaccuduxarmms semecrs n TPOOECCOR C TOUKKM 3PCHNA OKHCNCHHI-
BOCCTaHORIICHHS.  CocTaBneune  ypaeHenwii PEAKTIMH ¢ LOMOIOBO
METO/TA QTEKTPOUIIOTO Oajlagca.
ObnAcEcHREe 3aBHCHMOCTH CKOPOCTH XAMWYECKON Peakumw M mono-
ACHHA XUMHYECKOTO PABHOBECHS 0T PA3AHMIIBI (axropos

Xuvmudeckrt Bomonuenne xuvuveckoro IKCTICPUMEHTa B IOTHOM COOTBETCTEHH
OKCIICPHMERT OpasEIaMA OeI0MACHOCTH,
Habmopenme, dukcanms u OTMUCAHNC  PE3YNBTAIOB MPOBEIeHHOLO
JKCLEpAMEenTa
XHMHYeCKas Mposenenwe CaMOCTOATENEHOIO TOHCKY XEMWYeCKo HHQOPMALET ¢
HH{)OpMAarms HCTIOTBIOBAHHCM  PA3NHYMEN — WCTOYHFKOB (RayIHO-TIOLY A pHELX

H3RUHNA, KOMOBIOTEDHEIX Ou3 AAHIEI,  pecypcoB  HETepuera).
Henonesosarme KOMIBMOTEPHBIX  TeXHOMOTHE  ms obpabotkn
HCPCUATH XPMUYECKOH MHOOPMAIHHE I e TIPCACTABIICHAS B PA3THYHEIX

hopmax |
Pacuerhn i g,
SR Yeranoska 2asuciMocty MCEJlY KaTeCIBEHHOM M KoNMuuecTBenuoif
HYEC
W—— CTOPOHAMH XEMHIECKIY 00TeKToR 1 poleccon.
PM) Pemcrwe pacuerirx 3amay oo XAMAGSCKIM thopMyTas i VNaBHEHHM
YPaBHELIT |
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'T_fpocbanaﬁue i | OGbscrenne XHMHHCCKUX SABNCHHH, UPOHCXOIMIIAX B Ipupose, GLTy u |

npodecCroHa bR Ha TIPOH3RO/ICTEE.
3HaTHMOE Ompelenerne soamoEoCTE IPOTCKAHHT XHMWIECKHX LIpeBpalleHnii »
COJepKanLe PASTHYHLIY YOIIOBHTY.
Cobuoncrue npanun IKOQIIOTHIECKH TPAMOTHOIO NMOBEASHHS B OKpy-
AKArOITEH cpene,
' Omelka BIMSHEA XuMHYCCKOTD SAIPASHEHMA OXDYRAOIEH cpeisl Ha
OPraHu3M YelOBeKd U APYIHE WHBER O PLraHH3MEL,
Cobmogenne mparun GczouacHoro ofpauenus ¢ TOPHOYHME W TOK-
CHYHBIMH BEIOECTBAMH, MabopaTopHETM obopynoBanmeM. TloaroTorka
PACTBOPOB 3aliaHHOH KOHUENIpalHy B ObITy M Ha TpoE3BONCTRC.
Kputuweckas  ouenka JOCTOBEPHOCTH  XWMHYECKOiR HHQOpMaTu,
k | MOCTYTArOMEH U3 PU3HEX UCTOTHHKOR
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YYEBHO-METO/TUYECKOE I MATEPHAIBHO-TEXAUYECKOR
OBLECHEYEHHE MPOrPAMMEI YYEBHOIN TUCIHRAMLTAHBT

Ocsoenne mporpanms: YTeOHOH AHCIMUIARET «Xumuay NPEOTIONAracT A4IHYHe B
I'BIIOY KK HOMTT, peamasyromei obpazosaTensayio OPOTPaMMY  Cpefuero  ofmrero
o6pasoBanug B npeenax ocsoen g OITOIT CTIO ma 6use ociiopmoro 0dmero o6pasonanus,
kalHReTa XpMum c mabopatopuei u TADOPAHTCKOMR KOMHaTol, = KOTOPOM  HMeeTes
BO3MOAKHOCTE ODECIEUNTR cBOGO I MOCTYI B MHTCPUET BO speMs yueGroro 3aHYNTHS H B
HEPHON BHEYIEOHOM eITeNER0CTH ofyqaromuxes.

Iomememme KaOHHeTy YAOBIETBOPsCT TpeboBanuamM Canurtapno-
STHIEMUONOTHYECKAX OPaRWI K HOpMaTAzoB (CamlIwll 2.4.2 No 178-02) u ochamer
THIIOBBIM  ODOPYJOBAHWEM, VKa3aHHEIM B HACTOAINEX  TpeboBanmsax, B ToM wmene
COCIHATHIMPORAHAOE Vaedaol MeGensi0 u CpeacTramMu  o0yueHus, J0CTATOYHBIME Fimg:|
BbIIOMIeHHd TpeboBanuil k yporHro TIOATOTOBKY 0DYYaromRxCy.

B kabunere ecis MYIPTEMELHHHOE  0BopyaoBante, MOCPENCTROM  KOTOPOro
YHACTHAKH 00pazokaTebEOI0 mponecca MOUYT OPOCMATPHBATE BU3YANEHYIO urEQopMaruo
110 XHMHH, CO3TABaTh OPE3enTamuu, BHICOMATCHMATBL H T. 10,

B cocras yuebHo-MeToaMYecKora o MATEPHATLHO-TEXUHICCKOIO  OCUAICHUA
KaOHHeTa XHMWH BXOIAT:

— MUOTOGYHKITHOHAILHEI KOMILICKG ITPEIONaBATEN S,

—UATYPAILHEIC OOBEKTHL, MOJeNH, npHOphl W HaBoper  mi HOCTAROBKH
ACMOHCTDALHOUHOTO H YYEHAIECKOrD OKCIICPHMEHTA,;

— [EHATHLIE ¥ SKPUHHO-3RYKOBEIE CPelCTRY o0vIenuy;

— CPELUCTRA HOBEIX HH(OPMAITHOREETS TEXHOMOr |

— PEAKTHRL;

—~ HOPETILE OCHOBHO) H JIOIONHTeNsHOH yaebH0k THTEPITYPEL;

— BCTIOMOTATeILHOC 000PYI0BAHHE | MHECTPYKIHH;

— OubnmoTewHEn QoHn.

B 6ubnnorenusti doug mxousT YIEOHHKY U yuehLo-MeTomaeckpe KOMILIEKTE]
(YMK), pexomennopagsme umm ACIIYIMCIHBIC JUIg HCTONB30BANUS B TIPOPECCHOHATBHLIX
oBpasoBaTenLuEx Opravu3anusx, PeatdsyIOIEx 06 pasoBaTeBHY UPOTPAMMY CPeHero
obuero obpazorauus B upencmax oceoeuns OTIOII CTIO ma 6ase ocuosmoro obmeio
o0pazoBaHms.

BrbimoTcwnuit  doun  mouwer ObIlE  DONONHEE  xmMuueckol SHOHKNOIRTHACH,
COPABOUHAKAMM, KHATEMH I TIeHHA 110 XHAMIH,

B mponecce ocsocung IPOTPAMMEI y4eOHOH AHCHATUIHELL «XHMT odyHaromyecs
AOTDKHRL HMCTh BOIMOIIOCTE JIOCTYIA K SICKTPOHHEIM yueOHEIM MATEpHATIAM 110 XHMuUH,
HMCIOIIHMCL B cpofomHOM mociyie B cerm Uatepuer  (suextporinm KLHATEM,
HPAKTHKYMAM,TeCTaM, Matepuanad EI'3 4 ap.).
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