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MNOACIIATE IGHASM 3AIIMCKA

[Tporpavva obmeabpasonare kol y4edloi Juenuiauneel « XuMusy TpeIHasHatIcHa
anma m3vdeHHd XuMHH B I'BIIOY KK «/IHHCKOH MeXaHHKO-TCXHONOTHISCKHE TeXHUKYM),
peaTmsyromed o0pasoRaTENEHYIO UperpaMMy cpeaiero ofmero opa3oBaHHg B Ipenenax
OCBOeHHA OcHOBHOH npodeccnoHameHOR o0pa3zosaTensrol mporpammer CIIO (OITOIT CITIO)
Ha 0a3¢ OCHOBHOTO 0Omcro obpazoBaHMA IPH IOATOTOBKE KBATH(QWITHPOBAHHLLX palouux,
CITYIKALIHX,

TMparpavva  paspabotada ®Ha ocHore Ipelosaumii OIOC cpeamero ofmero
o0pazoBaHHs, IPEIBABIASMBIX K CTPYKTYPE, COICIKAHNIO B PCIYITETATAM OCROCHAS yuehnott
JMCUUILMIE] «XUMUSL», B COOTBETCTBHU ¢ PexoMeHIaHAMHA M0 OPTAHH3ANH MOTVISHAS
cpenHero odmero o0pA30BAFAS B TIPEJIENAX OCROSHHS COPASOBATENLLLIX UPOIPAMM CPEIHEro
IpoQeCcCHOHATEHOIO 00pasoBanua Ha 0a3c OCHOBHOro ofmcero o0pazoBaHUYT C YUETOM
rpebosaimi  degepaibiuory rocynaperseninoro o0pa3zoBaTeNEHOTO CTAEIAPTA NpodeccHu
08.01.25 DMactep OTACHOMHMEIX CTPOUTCIARHEIX H  JICKOPATHBHEIX  paboT(TIACEMO
JenapTaMenTa rocyJapcTBEHHOH MOTHTHKH B cdepe HOATOTOBKH pafoumx kampos u JIT0
Mpruobpaayry Poecyt ot 17.03.2015 Ne 06-259).

Coueprxalue LUporpaMMLl «XUMMSLY HALPABIELO LIH JOCTUIKCHUE CIEeIVIONMX 1e1ei;

— dopuuposarie v o0yUaIOIMEXCdS YMCHHS OICHHBATE S3HATHMOCTE XHMAUYECKOTO
3HAHUA A4 KAXKI0r0 YeI0BeKa;

— dopvupopanrc v 0OYHAIONIMXCS IICTOCTHOTO MPCACTABICHHA O MHPE H POIH
XHMHEY B CO3JAHHH COBPEMEHHOMN €CTECTREHHO-HAYUHOH KapTHILI MHUDA; YMEIUs 0DLACLATD
O0OBEKTEl H IPOOSCChl OKPYAAIOINER IeHCTBHTENBHOCTH: NOPHPCOHOH, COUHAILHOH,
KYNETYPHOHR, TeXHWIeCKOH CPEeTET, — HCIMONEZYA AT 3TOTO XMMATECKAE 3HAANS,

— paseATHE ¥ 00y9arOIUxcs yMeHHH pa3ardaTe (PAKTHI M OLEHKH, CPaBHHMBATE
OOEHOYHRIE BBIBOJOLI, BHICTE HX CBA3E C EKPHTCPHAIMH OIOEHOK ¥ CBI3B KPHTEPHEBR C
onpexeneHHOR cHcTeMoll unensocTell, GopMynupoBaTs M ODOCHOBBIBATE COOCTBEHHYIO
TO3HLIHKD,

— npuodpeTerue 00Y4arOMMMUCA ONLITA PA3HO0BPa3HOH 1eATEeNEHOCTH, TO3HAHKA K
CaMOTIOZHAHUA; KITEOUCBRIX HABBIKOR, HMCIONIHX YHHBCPCATIBHOC ZHAYMCHHC ANA PaTHTHEIX
BHOOBE NedTCIBHOCTH ([1&131:].[(0]3 PEIUCLIHA llp(JGﬂ(‘JM, OpHITATHA pEJ.L[El-LPﬂui, IIOHCKA, AHAIH3a H
obpaborku  HHQOPMAIHH, KOMMYHMKATHBHBIX  HABBIKOB, HABBIKOB  H3IMEpEHHIL,
corpyiumryectsa, Gesonacuoro obpanerHs ¢ BEIMECTEAME B HOBCEHEBHOM I311u).

B nporpamMy BKIIOUEHO COZEPKaHHE, HANPARTCHHOE Ha (QOPMHpPOBAHHAE ¥
OBYUAROTIX ST KOMTTETeHTIAN, FenbGXouMETX /it kKadecTReHHOTO ockoerws OTTOTT CTTO wma
faze ocHOBHOrC o0mero ofpa30BaHHA ¢ TONY4YeHHeM cpeaHero obmero obpa3oBaHHA,
LPOIpaMMbl IOATOTORKH KRATAQHTTHPORAHALRIX padouwx, crywarmx, (TTITKPC).

[Iporpavma obimecOpa3zoBaTelbHOH yueOHOE THCUMAIUIMEEl ¢ XHMHEA» OpeIHasHaICHA
Jui miyvenus xumun B TRITOY KK JIMTT, peamusyronmyt obpasoBaTeNEHYVIO TPOTPaMMy
cpennero obmero obpasoparmd B mpenenax ocsoeHHA OIIOII CIIO Ha Oase OCHOBHOTO
oBwero oGpasoBadus, YIOUHse1 Coaep®RanHe yueOHOTO MaTepHad, HOCIEUOBATEIbHOCTD €r0
H3YUCHHSA, pachpenenenre yu4eOHBEIX 2acOB, TEMATHKY CAMOCTOATENBHEIX PabOT, YIMTEIBAXL
CTIETTHMAKY TIPOTpaMM  KBEATH(MHIMPOBAHHEIX paboumx, coyxammux [IporpaMma  MO®CT
HCIONMB30BATECE  JPYTHMH OpodecCHOHANBHEIME  00PA30BATEIRHEIMHE  OPTaHHM3ALMAMHA,
PEATTMRYFOITHAMA 0OPA30BATENEHYI0 TPOrpaMMy cpeaHero obmero o0pa3oBaHus B TIpegenax
ocpoerna Q11011 C110 na 6aze ocroBHOTrO 0OINeroe odpazoBanus.



OBINAS XAPAKTEPUCTUKA YUEBHOH THCIUILTAHBT « XAMILHA»

XuMHES — 95T0 Hayka O ReN[eCIBaX, MX COCTARE M CTPOGHUH, CBOMCTBAX 1
UPEBPHUIEHAAX, 3HAYSHHH XHMHEIECKAX BEMICCTB, MATCPHANOR W TIPOLECCOB B LIPAKTHYECKOM
ACATCABHOCTH TEIOBEKA,

Comepsxanye ofmeobpazopareIpHoN yacOHo gueriammHLT « XuMUs» HANPABIEHO Ha
yecBoende o0ydyalolnMmMucs OCHOBHBIX ITIQOHATHH, 3aKOHOB M TCOPHH XWUMWH, OBNAJIEHHE
VMEHHAME HaOMONaTh XHMHYCCKHE SBISHWS, TPOBOJATL XMMUYECKHMH 3KCHEPUMEHT,
TTPOU3ROIHTL PACUETLL 114 OCLIOBE XMMHYECKHX (POPMYIT BEIIECTB K VPABHCHHN XHMHYCCKHX
PeaKaa.

B upounecce uizyuenua XHMHH Y OO0VHAIOMAXCA DAaSBHBAIOTCA NO3HABATEILHEIE
HHTEPECH] M HHTCIICKTYATBHEIC CITOCOOHOCTH, IOIpedHOCId B CAMOCTOATEIBHOM
upyoOpeTeHua 3HaHUH 110 XMMHH B COOTBETCTBHM ¢ BOZHHKAMOIHMY KEIHEHHLIMH
npoOaeMaMy, BOCIHTLIBASTCH OEpeikiloe OTHOWEHHS K IPHPOIE, IOHHMAHHC 3700POBOTO
oOpaza EH3HH, HCOOXOINMOCTH TPEAYTIPSXKCHN sRISHKH, AIOCAIUX Bpe) 3A0POBRI0 H
okpyxaromell cpene. OHM 0CBAMBAKOT OPUESMEI TPAMOTHOTO, OCIOMACHOTO MCIHOIL30RAHUSN
XHMITECKAX BEMIECTR A MaTepHaTOR, TPAMEHseMLIX B DLITY, CEeIBCKOM XO34HCTBE H HA
IPOX3BOICTBE.

Ipu crpykIypHpoBan®y comep:xanms 0fmeodpasonareunioi yueGuol qMCHHMIIEHEEL
Wi npodeccuoHaIbHEX 00Pa30BaTENEHEIX OPTaHN3ANNH, PeaTH3VIOINEX 00pazoBATCILEYIO
mporpaMmy ependero obmero obpasoBanus B mpoacnax ocsoeHrst OTTOTT CITO ua Base
OCHOBHOIO o0mero obpasosanms, yuuTLiBa1ach 0OBLEKTUBHAA PeATEHOCTE — HEOOIBIIOH
00BEM  4YACOB, OTOYUICHHBIX HE H3YYCHHC XHMHH W CTPEMIIEHWE MAKCHMAILHO
COOTBEICTBOBATL MuesM passupaionere olbvueuns, Ilostomy TeopeTHUeCKHe BOMPOCH
MAKCHMAIBHO CMELICHB] K HAYATY M3YHCHHEA IUCUHIIHHEL, ¢ TeM TTOOB TOCTeMyIOTTHE
MakTHUSCKITH MaTePHalT PACCMATPIRANICH Td OCHQONE M3YYEllIbIX TEOPUE,

Peaqmzanms DeIvKTHBHOTO HOAXOAA K HIVUSHHKD XHMHH CIOCOOCTBYCT PA3BHTHIO
TEKMX JIOTHICCKWX ONCPalyWil MBIINCHWA, KaKk afamw3 ®W  cHHTes, obodwenue w
KOUKPETHIaMA, CPABHEHAE H aHANOIMA, CHCTEMAaTH3aUNHA K KITacCAQHKAIIS H Ip.

Hzyscuue xmvuu B OpodCCCHOHANBHBIX  0DpazoBaTETEHETX  OPTAFM3AITHAX,
peanmsyloniux c0paloBare/lLIyIo HPOIpaMMy cpenHero ofmero o0pa3oBaHHg B Ipenenax
oceocuams QIIOIL CIIO Ha 6azc ocHOBHOTO 00MCro 00pazOBaAHWT, HMEeT CBOW 0COGEHHOCTH B
3aBHCEMOCTH 0T Opofuna  npodeccHoHANEHOTO 00pazoBaHEd. JTO BEIPAKASTCS B
CONCPHAHNA O0VICHWA, KONWYCCTBC YACOB, BEINCIICMBIX HA HW3YUEHHE OTJISNBHBIX TEM
LUporpaMMBl, riybulie Mx ocBoeHud 0DYYRIOIHMECH, 00BEMe M XapaxkTepe IpaxTHISCKHX
SaHATHY, BEAAX BHEAYTUTOPHON caMocTosTe I5H0H paboTer obyaaromuxes.

Ipn ocroervw crnenuamyocTed CIIO rexuuyeckoro upodung mpodeccHOHATEHOTO
oOpa3zoBaHHL XAMHEA H3ydaeTed Qoiee VITIYOIEHHC Kak npoduibHas yvacOHAS JHCIIHIIIHEA.

Cueumduka M3yuelms XUMAM LPH OBIGISIHH CHOEIHANBHOCTIMH TEXHHIECKOTO
npoduia oTpameHa B KAKAoH Téme pasncna «Concpianme vieOHOH JWCIATIIWHEY B
pyOpuke «IIpoduaibnue 1 UpodECCHONAlLIC 3UAMMMBIE DJIEMEHTHl CONEPKAHHAAY, DTOT
KOMIIOHEHT pealmsyercd MpH HHIUBHAVATBHOH caMocToATCIeHOH paboTe oOyUarOTmHXcst
(HauMcanuy pedepalos, LOLIOTOBKE COODINSHKI, 3aliMTe IPOSKIOB), B OpoLecee yucOnoi
OeATENBEOCTH TOA  PYKOBONCTBOM — MPEMNOAABATENA  (BBIIOTHCHHH — XHMHYCCKOTO
FKCTIEPUMEHTE — IMAbODATOPHRIX OIRITOR M UPAKTMYECKMX paboT, pelleluy NpakTHKo-
OPHEHTHEPOBAHHBIX PACUETHEIX 3489 H T. 1.).

B nmpomecce WRYUICHAS  XHMHHM  TEOpPETHYECKWE  CREJCHWH  AOLOJUBIOTCH
JEMOLCTPAIIAAMH, JTa00PATOPILIME OILITAME H MPAKTHYECKMMH IAHATHAMHA, 3HAUYHTEIHEHOE
MECTO OTBOJUTCS XAMHYCCKOMY AKCTeprMeHTY. (H OTKPBIBACT BO3MOKHOCTE (GOPMHPOBATE
¥ ofyTUanmAXces cHeruaThHRE NPeIMETHRE yMeHu:A: PafoTarb ¢ BeLCCTBAMU, BRIOONHATS
OpOCTEIe XHMHYECKHE OIBITEL, VYHTE O€30MacHOMY H JIKOIOTHYSCKH TIPAMOTHOMY
00pAIMEeHArO ¢ BeIMEcTRAMA, MaTePHAIaMH W TTPOTIECCAMHM B OLITY M LA HPOU3BOICTRE.

Jlna  opranu3aniu  BHeayJUTOpHO#E camocTogTensHOH paloTel  00y4aroImuxcs,
opraneparomux  cnenansHocTamy CIIO  texumucckoro npodmnd mpodeccHOHATEHOTO



o0pa3zoBaHud, TIpPSACTABIeH IPHMEPHBIH NepetdeHs pedepaTos (0K TaN0B), RHIHBHIYaTHHBIX
TIPOEKTOR.

B opornecce U3yYeHHA XWMHH BaXHO (QOPMHPOBATE  HHGOPMAITHOHHYIO
KOMIETen110eTs  ofvaaonmrxes, [ToaToMy TpA OpraHU3aliA CAMOCTOSTENTEHON paDOTE
HCOOXOAMMO aKNEHTHPOBATh BHAMAHUE OOYUIAOIIMXCA Ha TTOHCKE HEGOPMAITHH B cpeIcTBax
maccMenna, [lHTepmere, yuebUOH M CUSLMAILIOH UWIEpalype € COOTBETCTBYIOWMM
odopMIeRrEM W TIPeNicTaRTeHHeM PERYIETATOR.

Wsygyenpe ob0meoOpazopaTensHol y4eOHOH IHCHHIUMABI «XHMHA» 3aBEPLIASTCA
nojseaenHeM MTOros B (hopme wupPEpPeHIUPOBAHHOIO 349ETA B paMKaX TPOMEKYTOTHORH
ATTCCTAIIME CTYISHTOB B Ipomecce ocsoerma OIIOIT CIIO ¢ momydernenm cpemEero obimero
oBpazoBaH#s,

MECTO YYEBHOM JHCOUILJIAHLI B VAEGHOM ILTATE

VuebHas JUCHMILIMIE «XHMHASH SRASETCS VUeOHEM TIpeIMETOM TI0 BBEIOOPY M3
obsaTensHol mpomverHol obnacTH «HcTecTBeHHBIe Haykum» PL'OC cpeamero ofmero
obpazoBaHuA.

B TEIIOY KK «J/IpHCKOH MEXaHHKO-TEXHOIOTHUYSCKHH TEXHHIKYM», PEaIH3YIOLIEH
00pazoBaTeliLILYIO ITPOTPAMMY cpeaHaero obmero obpazosanud B npeienax ocsoerna OITOII
CITO =a 6aze oCHOBHOIO 00mero odpasosaius, yueduad qucuuiiaga «XHMHA) A3yUacTes B
obmeobpasosarensinoM ukTe yoebworo mnana OIIOII CIIO ua dase ocHOBHOTO OOMEro
o0pazoBand ¢ MOTyIEHREM Cpe/iHero obmero obpasopalius.

B yueOurrx nmanax [MTMKPC yccre yuebHol JHCHHIDIMHEL «XHMHA» - B COCTABE
0BmcoGPA’0BATENRHEIX YUeOHBIX QUCLHILIKIL 10 BLIOOPY, QOopMAPYEMBIX W3 00A3aTCIEHBIX
npeamerinix  ofmactelt PI'OC  cpemmero  obmero obpasoBamHa, [md  mpodeccuu
COOTBCTCTBYIOIIETO MPOMHIE OpodeceHOLAILIION0 0DPA3ORATHS,

PE3YJILTAT OCBOEHHS YUERHOW JUCUHUTLTHHEI

DcrocHEC coacp#aAnd yaeOHOH amenummunbl « XuMuA» 00eCUSUHBAST JIOCTHKESHHAC
00 YHAILIUMUCH CIEIYIOTAX Pe3yIbLTATOR:

AUYHOCIRHBIX

— 9VBCTBO COPAOCTH M YRAKEHHA K HCTOPHH H JOCTH/KCHIM OTEYSCTBEHHON XUMH-
YeCcKOH HAVKH, XMMEYCCKH IPAMOTHOE IIOBEICHHE B NPOMECCHOHAIRHOW JIeITETEHOCTH H B
ORITY pH oOpalucuuy ¢ XEMATSCKMMH BCIICCTEAMM, MATEPHAIAMH H IIPONECCaMHE,

— TOTOBHOCTL K NPOJOIDKSHHIO OOpAZ0BALIMS M LOBLUNEHAS KBATHQHKAUWMH B
H30paHHoi mpodiEcCHOHAIEHON TEeATENEHOCTH H 00LCKTHBHOE OCO3HAHAE POIH XMMHYECKUX
KOMTIETEHUHH B 3T0M,

—  YMEHME HCIOITR30BATE JIOCTEIKCHUS COBPEMSHHOH XHMHMYECKOH Haykd M
XUMWTeCKWX TCXHONOIHM N7IA IOBBRIIEHHS cODCTBELIIOND MUTEINIEKTYATEHOTO PAa3sBHTHA B
BRIOpaHHOH npodeccHOnANELHON NeTTeNsHOCTH;

MEMANPEOMEMIIRIX.

— HCIONB30BAHHME PA3THYHBIX BUUOB LO3HARATENHEHON NEATENEHOCTH M OCHOBHEIX
HIITESILICKTYAIBHRIX OTIcpaLHi (HOCTE].HOBKH FaOa9H, lbOpM}’JIHpDBmlPLH IHIOTES, 8HAMH3d H
CHHTS3a, CpapHeHwsA, oboluienus, CHCTEMATH3allHH, BRIABICHHA MPHYMHHO-CICICTBEHIEIX
cpsi3eil, TTONCKa aHAIoroB, GOPMYJTHPOBAHES BBIBOJOB) I8 PENTEHHS TIOCTABIICHHOR 3aMa4A,
IPEMEHEHHE NCIIOBNLIX METOIOB IMO3HaHEE (HaOMONEHH:A, HAYYHOIC DKCICPHMEHTA) JUTT



H3YYSHUA PAMHYHEIX CTOPOH XMMUYECKHX 0OBEXTOR H IIPOLECCOB, € KOTOPRIMU BOZLIHKAET
HeoOX0MMMOCTD CTATKMBATECA B IpodeccHodatsHoil chepe;

— HCIONB30ORAHWE  DA3NMYILIX HCTOYHHKOB JUIS  [IOMYTeHHT  XUMHYECKOH
AIPOPMALLIY, YMEHHE OLIEHATE €6 JOCTOBCPHOCTE JUTH IOCTHIKELUMS XOPOLIUX PE3VIETATOR B
npodeccHoHaTEHOH chepe;

RPEOMEMHBIY!

— chOpMUPORAHHOCTE LPEACTABICHHE O MECTe XHMHM B COBPCMEHHON HayuHOH
KapTHHE MHpPa; MOHHMAEHC POITH XUMHH B (QOPMAPOBAHMH KPYTO30pd B QVHKIMOHATEHOIM
IPAMOTLIOCTH YeI0BEKA A PeLICHHS [IPAKTHHECKIX 38/1aT;

— BTaJIeRue OCHOBOLONAIAIOIMMHA XUMHYECKHMHA MOHSTHAMH, TCOPUSIMH, 3AKOLIAME
H 3aKOHOMEPHOCTAMM; YBCPCHHOE TIONB30BALIME XUMHYECKOH TepMuHOmorwmci wm
CHMBOTHKOIH;

— BIAMSHHUES OCHOBHBIMH MCTOJAMH HAYTHOTO O311E1HA, HCOONL3YEMEIME B XHMHM!
HaOIFO/IEHAeM,  OTTHCALIMEM, M3MEPEHHeM, OKCIEPHMEHTOM; YyMcHWE o0pabarnmsarn,
06BACHATE PE3YIBTATE NPOBCICHHEIX OMEITOB W JIETATH BLBOLI, TOTOBHOCTE H CIOCOGHOCTE
NPUMENHTL METOABL IO3HAHAS IIPH PENIEHUH NPaKTAYCCKHX 3a0at;

— COPMHPOBAHHOCTE YMCHHS JaBaTe KONTAYECTHCHHbIE ONEEKH H TTPOM3BOIHTE
PACTCTEI TID XAMHUECKAM (POPMYJIAM M YDUBHEHHAM;

— BNaIcHAE IPaBHIAMH TEXHHKA OC3Z0ITAcCHOCTH TIPH WCIOIL3NBHIMM XHMMYECKHUX
BCITCCTR;

— COPMHEPOBAHEOCTE - COOCTBGHHOM MO3HOHH TI0 OTHOMEHHIO K XMMHYECKOH
HaGOPMALIEH, TTOMYTaeMOH W3 PA3ARIX HCTOUILHKOB.



COJAEPKAHHAE YUYEBHOM THCIHUTITAHLI

Beeaenne

HaywHele METO)(LL LO3HAHMS BEIIECTB H XAMIYCCKAX SBIeluMid. Ponk 3KCIEpHMenTa u
TEOPHE B XUMHH. MoACTHpORaHEE XMMHHECKHX TIPOIECCOB. SHAYCHEE XAMUU 1IPH OCBOSHUM
mpoecenit CII0 m cnenmamsHOercl CIIO TexHuueckoro mpodHIL IpodeccHOHATRHOTO
00pazoBanHs.

1. OO6maa W HeopranMYecKas XHMHA
1.1. Ocrosubic HORAMUR i 30KOIEBE XUMHY

OcroBHLIe pousrud xumul, Beimectso. AToM. Monckyna, XWMHYeCKU DIeMeHT.
Amtotponua. Ilpocteie v ciowAee Remecrsa. Ka4eCTBeHHBII H KOIHYCCTBCHHETE COCTAR
BEIOECTE. XHMHYSCKHE 3HAKH M GopMymel. OTHOCHICILULIE aTOMHAS M MOIEKYIApPHAST
maccnl. KonuuecTeo BelmecTsa,

OcHOBHEIC 3aK0BEI XHMPH. CTeXwomeipus. 3aKOH COXpaHEHHS MacChkl BCIICCTE.
34KOH [OCTOALICTIE COCTABA BEIIECTB MOTSKYJEPHOM CTPYKTYphl. 3akoW Aporaupo u
CIIEICTRHA H3 HETO.

Pacuernble 3auadd Ld HaXOMIAEHHE OTHOCHTSILHOHM MOJCKYIAPHOH  MACCH,
oIpeeneHne MaccoBON JOTH XUMHYSCKIAX Y ICMCHTOR B CITOWHOM HEILECTDE.

HcyorcTpannn

Mopenu aToMOB XUMHYIECKHX 21IEMEHTOB.

Mogcmn MoJeKyT TpOCTRIX W CIOKHLIX seluects (apocTepkHeBsle B CTioapra —
bpuraeba).

Komnexmust TpOCTBIX W CIHOKHRIX HEECTS.

IlexoTopele BelecTBa KOMIYECTBOM | MOTE.

Mogaens MomaproOro obbeMa razoe.

Anrorpoims pocdopy, KUCI0pong, 0IoBa.

Ipodunsusie 4 npoeccuoHarbie IHAUMBIE 3ACMEHMG] COOLPHCAWA. ANNOTPON-
HEIe MO;AdGTKaTMH yiuaepoya (aimas, rpaduT), kucaopoga (KHCIOPOI, 030H), 0l0Ba (copoc |
6e1oe omoBo). [ToEATHE 0 XMMAYECKOH TEXHOMOTHE, CHOTEXHOIOTHA W HAHOTEXHO. IOIMH,

1.2. Hepuodunecknii sakon u Lepuoduyeckan cucmema XUMEYECKUX 3TeMERNIOR
. H. Mendeneecea u cmpoenne amoma

Hepumompueckmii  saxonn M. Mewueneesa.  Otxperrre .M. MeHneneepsM
Ieprogmaeckoro 3akoHa. [lepuonmacckuit 3akon & hopuymmaposke [ M. Menjeieena,

[Mepmopueckas TalliMi@ xHMHYECKHX DJIEMENTeB — Tpadrueckoe OToOpakeHHE
nepEoANYecKere 3axoHa, CTpykTypa NepHonudeckol TabmuOen mepwojer (Manee ¥
Oomeimie), TPYTIRT (THagHas | nobouHad).

Cmpoenue amoma u Hepuoduneckuil 3axon J H.Menoereega. Atom — cromwHas
HacTHHA. S;apo (TPOTORET W HEHWTPOHE) W anekipoiwas obomouxka. Mzotomel, CrpoeHHE
3MEKTPOEHEIX O0ONMOUEK aTOMOB 3TIEMEHTOB Manbx mepuomoB. (Oco0eHHOCTH CTPOSHHS
3ICKTPOHHEX 0DOT0YEK aTOMOB 3MeMeRTOR GONLIIMX UepuoaoB (IepeXOIHEX IEMEHTOR).
Lllogatue o0 opbutangx. s-, p- 4 d-opbHTANIH. ZNEKTPOHHEIC KOHMDHUTYPAITHH ATOMOB XH-
MHIECKHX 3TEMEHTOR,

CoBpevenHas QopmymapoBka [lepromgpgeckoro sakona. 3uaucauc Icpmoanueckoro
2akoHa H [leprogutcckoi cucTeMe! XuMuIeckix aneMerTor JI. M. Menneieesa s passuTha
LI4YKM ¥ IIDHKMMAH M XUMUYECKOH KAPTHHBI MEpPA.

HemMoHCcTpanme

Pazmumaeie dopver  TlepHogudeckol  CHCTEMLI  XMMHYECKHMX  JIEMEHTOB
JILH Menaeneesa.

Juravugeckue Tabnuner ana moacnuposannd [leproartaeckol CHCTEMTI,

FUESKTPUIALAA TEIL K MX B3aMMOICHCTRHE.

JlaGopaTopHEIH OTIEIT



Mogemiporanne noeTpoeHns [lepuoniyueckol TabIpILl XUMHTECKHX HI1EMELITOB.

{ipoguavnsie u npogeccuoraabHo FHAUUMbIE aemenmyl codepxcanua. Pamno-
aXTHBUOCTL. Menonelopanme pagnoakTHBHBIX M30TONOB B TEXHUYECKUX LUEIAX. PeHTTe-
HOBCKCC H3TYHCHHC H Cro HCOONB3I0OEBAHHE R TeXIMKE H MSTHIIEHE, MO}I@MPDB‘&]}H’IC EdK
MCTOT TPOTHO3HPOBAILKA CHTVALIAK Ha TPOH3R0JICTEC.

1.3, Cwmpoenue setiecmea

VMornag xuMuYecKas a3k, KaTHons:, ux 0bpazoranme W3 aroMoB 8 pe3yIbTaTe Mpo-
uccca OKMCIICHHAS. AT—IHOHBT, HX L'HGPHISDBHLIM.G H3 aTOMOB B PCIVIGTATS ITpoOCcca ROCCTA-
nopieuua. MoHHaA CBA3ZE KaK CBA3h MEXKIY KaTHOHAMW W aHMOLHMM 38 CYET 3JIEKTpocTa-
THYCCKOro TpHTHRERHAS, Kraccu(urauus MOHOB: IO COCTABY, 3HAKY 3apdfia, HalW4HIO
ruapatioi obomouxm. HMomHEIE KpueTanmuucckne pometkd, CBOUCIBY BELIECTE ¢ MOHHEIM
THITOM KPACTANTHTECKOH PelleTiu.

KopanceTHas xummdeckan cBm3n. Mexamusm o0pa3oBaHus KOBATEHTHON cBasd (0b-
MEHHEIT M TOHOPHO-AKTIEITOPHE), ZIICKTPOOTPHEIATETEHOCTE. KoBaClTbEe NonIpHad |
Hemonspeas cBgzf. KpaTHooTh komanenrioid cpasu. MoTekviIdpHEE H ATOMHEIC KpPH-
crannuyeckde pemerkd. CBoHcTBa BEMECTB ¢ MOICKYISIPHEIMA W ATOMHRIME KPUCTAMILA-
TCOKHMH pEellleETRanH,

Metanmraeckas cBA3k. MeTalUIMdecKas KPUCTALITHTICCKAS PETTETKA W METAILIMYECKAd
XMMHYCCKAA CBA3E. PH3AYECKAE CROMCTREA META 1101,

Alperarusie COCTOAHMA BEINECTB H BOJOPOIOHAA CBH3k. [BCpaoe, WHKOE W
razoodpasHoc COCTOSHMA BCUICCTR. [ICpexofT REMECTRA M3 OAHOI0 AIPECATIIOTO COCTOAHASL B
Jpyroe. Bogopomuas cBa3k.

UueTele BemecTea i cMec. [lonatne o cmecH BemecTr. [OMOTENHLIC H 1 €1SpOICLILLIC
cvecH, Cocras cMecel: 0DbEMIY M MACCORAS JONH KOMIIOHEHTOB CMECH, MACcCOBas JIOId
IpAMecei.

Hucrmepcurie cretemnl, [TomsTre o uucuepenod cuereme. MucnepcHas ¢asza H
mucIepcHoHHAT cpela, KrnaccHQWKATHI IUCTISPCHEIX CHCTCM. [IOHATHE O KONIOHTHEX
CHCTEMaX.

HemoHcTpanHA

Moze e KpHCTATIHIYECKOR PEITETKH XITOPHA HATPHUSL,

O0pasubl MHHEPATIOB ¢ HOHHOH KPHCTATHISCKOH PEIIETKOM; KaIBIIHTA, FATHTA.

Moxmenn XpHCTATTHYCCKHMX PCIICTOK «CYXOro NeAa» (WM #Woja), ammasa, Ipadura
(v kBapua).

[TpuGope! HA KAMKHX KPHCTAUIAK.

OB6pasiil pasiHYibLX QMCUEPCILIX CHCTEM! OMYILCHH, CYCTIeHIHH, a3po30Ielt, renei
A 3016,

Koaryssimst.

CunepesHe.

Dpdercr Tunuans.

JabopaTopHbIe ONEITE

[purorosnenue cycuensiy KapOoLary Kelbiua B BOJE.

[lonygeHnne 3MYNBCHH MOTOPHOTO MACIA.

O3naKoMIIEIHE CO CBOHCTBAMH AMHCHEPCHBIX CHOTSM.

Ilpodunenevie u npoheccuornaibno 3IHAMUMBIE IREMERMBL cOdepycanua. Tlomap-
HOCTR CRI3W W TOISIPHOCTE MonekyrnRl, Konpencauus. Texydecrs. Bosroska. Kpucrammm-
3anquda, CyOnmmMardsg u necyOmuManmd, AHOMAIHM (PH3HYECKHX CBOHcTE Bomel Kummkwme
KPHCTATIEL. MHHCPAIE! M TOPHBIC DOPOAEI KAK IPHPOITHEIE CMECH. DIMYITRCHE W CYCIISIZHH,
Joum (1B roM yucae gopozoid) M read, Koaryisuus, Cruepesuc.

1.4. Boeda. Pacmeopel. IaeKmporumuieckas OUCCOUHANIR
Bopa. Pacteoper. Pacteopenne. Boja kak pacrsopurens. PacTBopuMOCIL BeINecIs.

Hacrpinenaele, HEHACBIIEHHBIE, [IEPECHIIEHHEIE PacTBOPEL 3aBHCHMOCTE PaCTBOPHMOCTH
Ca308, MHUIKOCTEH ¥ TBEPABIX BEIECTB OT PAINUYHE GaKTOPOB.



Maccosas oM pacrBOPeHHOTO BCIICCTRA.

DueRTPONHTHYECKAS THCCOLIMATIHL, DMeKTPOIATLL H HC3MEKTPOM ThL,
OTCKTPONHTHYECKR JUCCONUAINA. MCXaRW3MblL D:IeKTPOMHTHYCCKON JIMCCOLMAIMH IS
BETECIE ¢ PASTHYHBIMH = THTIAMM  XHEMHYecKoit  cBm3u.  ['ugpartEpoBanmee  u
HETHPATHPOBAHHKIE HOLBL CTETEHB 3ICKTPOITHTHYSCKOR INCCONHAnET. CHIbLLbIE I clabhe
AMEKTPOILATEL, (JCHOBHEIC IOMOKEAN TEOPHH 3NEKTPONHTATECKON JHCCOUHAIHE. Kucmoth,
OCHOBAHHS W COJIM KaK JIeKTPONHTEL

HemoucTpanuu

PacTBOPUMOCTE REINECTR B BOIE,

Coﬁﬁpalmc 4308 METOOOM EBITCCHEHHS HO LI,

PacTBOpEeHHC B BOJIe CEPHON KMCIIOTEL H COMEH aMMOHHS.

OBpasithl KPUCIALIOTHAPATOR.

H2roToRIeHNE THICOBOH MOBAIKH,

Hcrmrranne pacTBOPOR 3MEKTPOTHTOB H HE3TEKTPOIIMTOB HA NPEeIMET THCCOIHAITHH,

JABHCHMOCTB CTCICHA 3MEKTPONUTMHECKOH JHCCOIHALIMA YKCYCHOM KUCIOTEL OT paz-
farieIMg pacTBOpa.

JBHKCHHEC OKPATEHHLIX HOLOB B 2TEKTPHYSCKOM TIOTE,

HPHJ.'U'IOBJIBHHB WHECTKOH BEOOEL H YOTPRAHEHMHE G2 JKeCTKOCTH.

HoRuTEL

OB6paziel MUIEPAIILHEX BOT PA3THYHOr0 HazHaTEHHH,

IlpaxTuveckoe 3aHATHE

[IpuroTorncHUe pacTBOPA 3aAdHHON KOHIEHTPALHH.

Hpodurvnvie u npogeccuoHatbio 3HauUMBIE TeMenmbl  codepucarnun. Puc-
TBOPCHWE Kak (u3uxo-xamuwecknil Opoucce. Termmorne oddexTs] OpH pacTEOpEHWH.
Kpucraxioramparsr. Pemcrme 3amau va MaccoBYIO JOIIO PacTBOPCHHOTO selwecTsa. |lpn-
MCHCHHC BOJEBI B TEXUMHSCKUX UemaX. JKeCTKOCTE BOTBI W cuocobul ee yeTpaHeHus. Mu-
HEPAJILILLIE BOJBL

1.3, Kagccugurayua neopzauudeckuX coedunenusi U 4x ceoficmesa

Kmenors v ux cBoficTa. KHCIOTEL Kak SMEKTPOIMTLL, MX KIACCHPHKAIMA MO pas-
THYHBIM TPEIHAKAM. XHMWIECKME CBOMCTBA KHCIOT B CBETC TCOPHW 3IIEKIPOIATHUECKOH
aAccotHanuu. OcoOeHHOCTH B3aMMOIEHCTBHA KOHTICHIPUPOBAHHON CepHOM M azoTHOM
KHCJIOT ¢ MetawraMs. OCHOBHEIE ClIOC00L] TOIVYeHHA KHCIIOTEL

Ocrorannd 1 ux coifcta. OCHOBAHES KAK SICKTPOITUTEL, MX KIACCH(DHMKAIIS TTO pas-
JMHIEIM IPH3HEKAM. XHMMHYCCKHT CROHCTRA OCLLOBALUUE B CBETE TEOPHH SICKTPOTHTHUSCKOMH
mupcconuanyi, Pasnomelne HepacTBOPHMEIX B Bode ocHOBaHMi. OCHOBHEIE CIIOCOBEI
HO1y4eHHS OCHOBaHHH.

Comu w ux cpoidersa. Conn Kak 31eKTponutsl. Comi Cpelliue, KUCIbe H OCHOBHEIC.
Xumpveckde CBOHCTBA COMNCH B CBETE TEOPHK DUCKTPONHTHYSCKOH muecommarmw. CLocotLL
[MOIYYCHAEA comelt,

l'uaponns coned.

Oxchnst w ux cpoiictea. Comeofpasylomme w  HecoleoOpasyiolue  OKCHIEL
OcHoBHEIE, aM(OTEPHBIC H KHCIOTHRE OKCHLL 3aBUCHMOCTE XapakIepa OKCH/TA OT CTeLeil
OKHCIeHHSA 00pasylolero ero Meramns. XHEMHUYCCKHe CROFCTBA OKCHIOE, [lomyuerue
OKCHIOORE.

JcMoneTparim

BsaumopelicTeHe a30THON U KOHOCHTPHPORAHHON CEPHOH KHCTOT ¢ METAIUTAMA.

I'opennc pocdopa ¥ pacTROpELIME LIPOAYKTA FOPSHES B BOJIC.

TToyuenue u ceoiicTra aMPOTEPHOTO THIPOKCHAA.

HeobpaTaMeni ranponis kapbuaa Kanbims.

OOpaTHMBIH THIPOIH? CONEH PA3IMYIIOTO THIIA,

JlaGoparopieie OIIBITE

HcnelTanue pacTEOPOB KHCIOT WHIAHKATOPAMM.



BaaunoneHeTRIC MCTANIOR ¢ KHUCIOTAMHA.

BsanmomelicTBHE KHCIOT ¢ OKCHIAMA METAIIOR.

Biaumoueiicreie KMCIOT ¢ OCHOBAHIAMA.

BzamMoneiicTBHE KHCTIOT ¢ COMAMM.

Henerranuc PacTBONOR memoueH FHAMKATORHM K.

BaaumonelicTBe MEnovel ¢ COMAMH.

PasnoikcHHC HEpaCTBOPHMETX OCHQRATIHIMA,

BaaumogelicTeHe CONEH ¢ METAIUTAMHE.

BrammonieficTrrAe comelt Apy1 ¢ Apyrom.

IMampomaz conell pazan9aHOTO THMA.

Hpodhursusie u npodeccuonaIvHG IHALHMbIC Yiemenmnt codepacanin, paswia
pazbasnenns cepHoH kucuorul, Henonusopanve cepHOH KHCHOTEL B IPOMBIIICHHOCTH.
Eaxre menodd, X HCIONB30BAHHE B IPOMLIILICHHOCTH, [armernas W Heralleluas H3BecTh, HX
IIPAMEHEHHAS B CTROHTSIRCTHE, Tuirc u HJIGGH,CTP, THIICOBAHHE,

lloasTue o pH pacteopa. KucnoTHas, wenoyHas, HCHTPATRHAT CPSLA PACTBODOB.

1.6, Xumuueckue peaxiiu

Knaceudukanns XMMHYMCCKHX peakiii, Peaknuy COSAMNENWd, pasiokeHNs, 34-
Melenuy, odmend. Karanutugeckue peakimun. OOpaTHMEIC H HCOOpaTHMEBIE DEAKTIHH,
['oMOTEHHBIE H TETEPOTEHHBIC PCAKIIHH. JK3IOTCPMHYECKHE H IHJIOTEPMUYUCSCKME DEAKITHH.
Tennoroit adhdexT XUMATECKIX peakTiHil, TepMOXMMHYCCKUE YPABHEHH,

OKHCIHTENEHO-BOCCTAHOBHTENBHEIE peaknuu. CICHCHL OKHCHCHHS. OKHCIHTER M
BOCCTAHOBRICHHE. BoccTamoBWTEM:E ¥ okweieHune. Meroa onextponmoro GamaHca LI CO-
CTABICHNA YPABHEHUH OKHCIUTENEHO-BOCCTAHOBHTEBHEIX PCAKIIHE.

Cxopoers xuMHHECCKHX poakiMH. [loHATHE 0 CKOPOCIM XMMHYECKHX PDeakiaii.
3aBHCHMOCTL  CKUOPOCTH  XMMHMYECKHX PEeaKIHE 0T pa3THuHEX (QaKkropos: OpHPOAL
PCaTHPYIOITHY BCIMCSCTB, MY KOHICHTPAIHMH, TCMIICPATYPEI, MMOBEXHOCTH CONPHKOCIIODEIIH
H HCTIONL30BAIHY KaTalli3aropos.

OOpaTUMOCTE XUMHAYECKHX peaknuil. GOpaTHMEIc M HEOOPATHMETE PEaKITHH, XuMHYe-
CROE PABHOBECHE M cuocodol ero CMCILITCIIA.

LdeMoHCTpanun

[Tpavepsl HeobparuMLIX peakuuii, viymux ¢ 00pasoRaHHEM OCaaKa, Ta38 HIIH BOJEL

3aBHCHMOCTE CKOPOCTH PEAKIIHH OT IPHPOIEL PCATHPYIOIIHX BEINecTR.

BzanmMosieHicTRIE PAcTROPOR CEPHOM KHC.IOILL ¢ PACTBOPAMH THOCYIn(ATa HATpH:
pa3IMHHON KOHIEHTPAOHH H TEMISPaTyphL

Momens kEngmero cos.

3aBHCHMOCTE CKOPOCTH XHMHYECKOH peakluyM OT OPHCYTCTEHA KaTaTW3aTtopa Ha
IPHMEDPE NA3TOWMEHWA TTEPOKCHITA BOJOPOJA € 1I0MOLIBHY JHOKCHIA Mapranna ¥ KaTalasEeL

Mozene ek ponnzepa.

MD,[[EHB EJTEI{'T]‘)DHHBHDﬁ BAHHET 11T TTOMYYCHHH AJLOMMIIY,

Monens KOTOHNHE! CHETE3A AMMEAAKA.

JlaGopaTopHEIC OTEITE

Peaxuua saveryenua Mein JKeIe30M B PaCTBOPE METHOTO KYIIOPOCa.

Peaxuun, nayimupc ¢ obpazoBanncM OCETRE, Ta3a HITH BOLEL

FUBHCHMOCTD CROPOCTH BS&iIL‘MID,[{EflCTBHH CONAHCH KHCIOTEI C METANIAMI OT X opH-

POIBL
3AUHCHMOCTL CKOPOCTH B3aMMOASHCTBIA UHKA ¢ CONSHOH KHCNOTOH OT cC KOHICH-
TpalHH.
3aBHCHMOCTE CKOPOCTH B3admMojeicrsuy oxcuga Mequ (1) ¢ cepHEoil kHMcIOTOH OT
TEMTEPATYPEL

fipodunvreie U RPpodeccHoOHANLHO IHAUUMBIE IAeMenmbl codepacanin. TlousTne
00 3mexTponmze. 3MEKTPONWI PAcTIIaRoB. HEKTPOINK3 DPACTBOPOB. JIEKTPOINETHYSCKOE



NOUIYYEHHE ATOMHHHA. [IpakTudcckoc TpPHMEHEHHE JIeKIpouMsd, |'aIpBAHOIIIACTHEA.
lNanwsanocrerds. PahrEupoBaAe NBETHRIX MCTALIOR,

Karaims. 'oMmoreHHbIe ¥ reTeporeHHbIe KaTaruzaTopel. [Tpovoropsl, KatagTHueckie
Anel. UTHMHOATOPEL

llpor3B0ACTRO AMMEAKS: CBIPBE, AlIAPATYPA. HAYTHEIE TIPHHTIHITEL

1.7. Memaaisl ¥ HeMea LIl

Meranmer, OcofeHHOCTH CIPOSns aroMOB U KpucTannos, Qu3HgecKHe ceoicTea Mc-
TauoB. Kiraccuprxamugd MeTamioB TIO PA3THYHEIM TIPHIAAKEM, XIMHUCCKME CBOHCTIBA
METAIIOB, NEKIPOXMMUYECKHE Pl HANPAKSHHA METANIoB. MeTanoTepMus.

Ob6mue cocodnl nolyyeuus meraivios. [ouatre o Metamnyprud. [IEpoMeTamIypras,
THOPOMETAILTYPIHs K SNCKTpOMCTATYprus. CIiaBel TepHEe W TIRETHLIE,

Hemeranasr. OcobeHHOCTH CTpoeHRAA aTOMOB. HeMeTaulsi — mpoeTEIC BCINCCTBA.
JaBMCHMOCTE CRBOHCTE TANMOTEHOE OT WX TONOKESHHY B LEPMOIKMYECKOH CHCTEME,
OKXHCTUTENEHBIE H BOCCTAHOBUTICHIBHBIC CBOMCTBA HCMCTAIIOB B 3ABMCHMOCTH OT WX
TOTOXEHHT R PITY 3MEKTPOQTPRATIATEILITOCTH.

HemorcTpaunn

Konmmeris MmeTamnos.

BsauMOnedcTBHE METALIOB ¢ HEMETALIAMH (JKeNe3a, IHHKA H AlfOMHHHS C COpOii,
AOMHEHAS ¢ H0I0M, CYPEMEI © XJIOPOM, TOpeHHe wKele3d B XJTope).

l'openue MeTaos.

ATIOMIHO TCPMES.

Kounexuust nemeranion. Dopeuune nemeraiuons (cepnl, ocihopa, yrna). Brtecuenue
MCHCC aKTHBHEIX TATOTCHOB M3 PACTBOPOB HX comcl BGonce AKTHBHEIMHA TAIOTCHAMI.

Mouens npoMpinieliofl yeralosky I UPOM3IBOLCTBRE ceploil wienoTel. Moaens
neyr U obmura WIRECTHAKA. KOMISKIIMH TpOAYKUAN CHIMKATHOAR DPOMEBIILICHHOCTH
(crexna, daphopa, dhawHca, TIeMEATa Pa3THIHEIX MAPOK W J(P.).

JlaBopaTopHEIe OIEBITEL

3aKaTKa ¥ OTIYCK CTATH.

(O3HaKoMIIEHHE CO CTPYKTYPAaMH Ceporo U 0enoro 9yrvHa,

PacnozRarafdme py;1 enesa.

[IpaxTHYeCKHE 3aHATHS

[Nomysenne, cobApaHHC H PACIO3HABAHNIC TAa308B.

Peluenue sxclepuMELTAILIILIX 3a1(a4,

Hpohunsrsie u npodecclonaIbRO IHAYUMBIE JAeMEHIMB! codepiicarid, Kopposnas
METHUIOB! XHMWYECKas M DNEKIPOXHMHUSCKad, 3ABHCMMOCTIL CKOPOCTH KOPPO3HH OF
yernoeui oxpy:aiomed  cpenpl. Krnaccmdmxanus KOpposHH METAUIOB IO  PA3IHIHBIM
upustaraM. Cuocodnl 32MM K METAIOR OT KOPPO3HH.

IIpou3BOOCTRO YYTYHA U CTANH.

llonyuenre HemeTannoB  PAKLMOLHOH  LIEPErOUKOH  KMAKOIO  BO3LYXda U
SIEKTPOTH3OM PACTBOPOB HIAH PACILIABOR 3NCKTPOIHMTOB.

CHIMKATHAA TPOMBINIEHNOCTL, [Tpon3nonerro ceplioi KUe1oThL,

2. Oprapyvveckas XumMms

2.1, Ocnoense HOILARLIA OP2aEHIHECKO XuMun u meopus
CTRPOCHUACDZARHYECKIUX COCOUHCH I

[TpeaMcT opraHnyccxoi xumud. [Ipupoaabic, HEKYCCTECHHEIC H CHHTCTHYCCKHE Opra-
Hugeckue Bemectsd. Cpaplielive OPraHHIecKiX BETIECTR C HEOPTaHMYSCKAMHA,

BaneatHoets, XAMHUeCKOe CTPOSHAS KAK MOPANOK COSOUHEHHA ATOMOB B MONEKYITBL
o BaTeATHOCTH. [eopHs CTPOCHHA Opranudeckux coemuncauit A. M. byrtnepopa. OCHOBEERIR
MOJIOHKEIHS TCOPHH XMMUUYECKOIQ ¢cTpoeHna. M3omMepnsa W woMepsl, XuMugeckne (hopMyITer
U MOJCIH MOIEKY.T B OPraHHueCKol XUMHEH,
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Knaccuukanma opramuHuceKux BemecTR. Kiaccuduxkanus BEIIECTB IO CTPOSHUIO
YIIEPOHOTO CRENEeTa H Ha/ui4kio QyHKUHOKEAIBHBIX TPYIIL. [oMomoTs W roMonory:. Havama
HOoMeHKNatTyper IUPAC.

Kiaccuduxauns peakmi! B opranuucckod xavud, Peakuuy npucoegrHennd (THIPH-
POBAHHA, TAMOTEHWPOBAHMA, IMAPOIAIOTSHHPOBIHAL, THIpATariur), Peakiud OTLeOIcHHs
(IeTHOPHPOBAHASA, MNETHIPOTATOTCHUPOBAHWS, JerMjparaudy). PeakluH  3aMCrmeHus.
Peaknuu M30MEPH3aLUH,

HemoreTpanan

Mogenu MoTeKyT TOMOJIOTOB H H30MEPOB OPTraHHuCCKIX COSTHHEH MM,

KayccTecHHOC oOHapyxeHWe VTHEpOa, BOAOPOJA W XI0pAa B MONEKVIax
OPLallHyecKUX COeIHESHHAT,

JlabopaTopHeni omsIT

Hzrotosnenue Mogenel MONSKYT OPTAHHIECKHX BCIICCTE,

Tpodinsrsie u npoeccuonansio snavuwmsie snemenmvt codepycanun. Ilonarue o
cyOcTpare m pearcure. PCaknmm OKUCTEHWS ¥ ROCCTALIOBIEHMY OpPraHWYeCKHX BEIIECTB.
Cpapsenre KmaccHOUKAINM COSOUHEHWH W KIACCHMOUKAITMA Deakimil B 1IeopraHHYecKoi H
OPTaHATECKOHT XITMWH.

2.2, Yanesodopoder u ux npupodiisie HCHOYHRKY

ANKAHEL AJKAHEL TOMOTOTHISCKAN AT, WIOMEPHS H HOMEUIUIATYPA SKAHOB, XHMH-
TECKHe CROMCTRA amkamos (MErdud, OTaud): FOpeHHe, 3aMEIISHHEe, Da3lIOKEHHUC, ICTHIPH-
poBanHe. [[pEMeHEHHAS AKAHOB HA OCHOBE CBOHCTB.

ATKEHEI, DTHIEH, €ro Hoiyyerue (JeripMpOBAHEEM 3TaHa, AeNoTHMepH3aHelf mo-
IM3THIeHZ). ['OMONOTHYECKHE pani, HIOMCPHS, HOMCHKTATYPA ATKEAOR. XHMHUSCKHE
CBOHCTBA JTHIIENY: IOPeilke, KAYECTBElHEle peakunl (o0eciureYnBaHne OpOMHOE BOJEI M
PaACTBOPDA NCPMAaHTaHATA K&THH), rHAparTanyida, IOTHMCPHIAITHAL, HPWEHEH'HE STHIISIIA 118
OCHORE CBOHCTR,

JreHs! 1 kavaykd. [loHATHE 0 JHCHAX KaK YIICBOIOPOAAX C IBYMS JBOHHBIMH CBARS-
Mu. CompsKeHHRIe TAeHE, XWMHTeckWe cBoMcrsa Ovraamena-1,3 u msonpena: obeciupe-
4HBAHAE OPOMHOM BOARI H IOMHMEPH3allHd B Kavavkd. HaTypaneueli ¥ CHHTCTHHCCKHC
Kayayku. Poamma.

ANKUHEL AleTHIEH, XMMHYECKHE CROMCTBA aUETHIECHA: OpPEHHE, 00eCIBCYHBAHHE
ﬁpDMHDﬁ BOJEL, HpHCGCHHHCH’Hﬁ XITOPOBLUOOROOA H TH/IDATATTHA. ﬂpﬂMEHeIII{E aleTHISeIa 1a
OCHOBE cBOMcTBE. MeskxnaccoBad H30MEPHA C ATKaTHEHAMH.

Apcrsl. benzon. Xywvavcckue cBoficTBa OeH30Ma: TOpeHWe, PeakTil 3aMemeims (ra-
JOrEHUpOBAHNWE, HUTpoBaHKe). | [puMenenne Gerlona HA OCHORE CROHCTB.

IIpupoanele HCTOYHWKY yrieBonoponos. [lpuponueit raz: coctas, TpUMEHEHNE B Ka-
YECTRE TOIIBA.

Hegte. Coctas ¥ nepepaborka HedTr. [leperonka aedtu. HedrenpooyxTer

Hemouncrpanuu

["operue MeTaHa, STHIICHA, alleTHICHA.

Oruonienye Metana, riMiena, auerdiensa u Del30id K pacTBOPAM IEpMAHTAHATA
KATHS ¥ OpoMHOK BOJIE.

HOJL}“‘:[ELLH@ JTHICHE pﬂHK_LLHI';-‘H HCTHAPATEALIMH FIdOd, alSTHICIa — THAPOJIHIOM
xapduna KaabIus.

Paznomenue KaydyYKd 1HPpd LHArpeBdlibii, HCHULITAUHS ITPOAYKTOR PA3lCKEeHHd Ha HC-
IPENEIbHOCTD.

Kommertmg obpasmnoe HedTr u HodTenpoaykToB. Kodaexkmus «KamewHEt yroms #
DPOAYKIIAA KOKCOXHUMHYECKOIO IPOM3BOLCTRY.

JlaSopaTopHEle OIIEITE

(O3HaxkoMITeERHe ¢ KOMTeKTHeH aOpasor Hed)TH W MPOJVETOR e epepadorKy.

(O3EaxoMIIeHHe ¢ KOTIeKIMel KayuyyKoB ¥ 00pasiiaMu H3feTHi 03 Pe3HHEl,
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Hpoghunensie u npodeccuonanpiio suayumvie 3aemenmn codepacarnn. lpasmwno
B. B. Mapkopnukoea. Knaccubukamus W HazHadeHWe Kayaykos. Kuaccuukauums u
uasladenye pesu. Bynkaduzanua KayayKa.

IMomyyeEHe ameTHNeHa OUPOMH3IOM MCTaHA W KapOmaHeM crocoGom, Peaxums 10-
TEMCPHIAIAA  BARKIXIOPHA, [TONWEMIMIXIOPDUHY, K €ro IIPHMEHSHWe. | pHMepH3aIlHs
aueTHIeHa B DeH30M.

INomatee 00 oOkcTpaknnd. Boccrauosienwe  HUTpoOeH30Ma B AHHIHAH.
lomoaorrucexwmit pan aperor. Tomyor, HATpoRanue TomyvoTa. TPoTmiL

OcHoBHBIE HAIPABNCHHS NPOMBINUIEHHOH ICpepaboTkA MPAPOTHOTO Ta3a.

[onyTheii HedTaHoi raz, ero nepepaboTka,

[Tpomecesr TpoMBIIICHHOH necpepaboTkn HedTH: KpekwHT, pudopMuHT, OKTaHOROE
YHEI0 OEHIHUCB K IETHIIOBOS QHCI10 MHMIEILIOro TOILIMBA,

Koxeoxumudyeckoe HPOU3BOICTEO K €TI0 IPOIYKIIHSL.

2.3. Kucaopoedcodeprcauiiie opeaHuiecKue coeoUHeHUA

Cropprer. [lozydcHue stamona OpoMKCHHCM TINIIOKOZEI W THOPATALIHEH STHICHA.
l'mupokenibiag 1pyula ka (yuximonainiad, [longrue o npepensHepix 0AHOATOMHBIX
CIMPTax. XUMHYECKHE CBOHCTBA HSTAHONA! B3auMOjcHCTBHC ¢ HaTpucM, obOpa3zoBaHuc
UPOCTLIX W Clomubx ddupon, omucnende B gubierui. [Ipumenenue 3TaHOIZ Ha OCHOBE
CBOMCTB. ANKOTOMHA3IM, €70 HOCISICTBHA IUIA OPraHA3Ma YEeIOBEKa M IPeIyHPeAKIcHHIE.

T'MANEpHH Kak TIPEICTARMTET: MHOTOATOMHERIX CIIFPTOR. KamvecTReHHAA pPeaxrisd Ha
MHOTOATOMHBIE CIIEPTEL lIpHMeHeRHe TNKIEPHHAA,

PDenoin. DUsATECKWe W XAMATECKHE cRolfcTea (hemona. B3anvHOS RITHSIHHE 8TOMOR R
MOJIEKYNE (PEHO0Ta; B3AHMOACHCIBAE C THAPOKCHIOM HATPHA M A30THOH KHCI0TOH. llpm-
MeHeHHe fleHoNia Ha 0CHOBE CROHCTR.

Amsmernnel llomarue 06 ansaeriiax. ANLJerniiigg 1Pyl Kag Qyniponasuas.
@OopMaNEIeTH W Cr'0 CBOHCTEA: OKMCICHHC B COOTBCICTEYIOIIYIO KHCIOTY, BOCCTAHOBICHHE
B cooTeeTcTByIOmuHE coupt. llonydenue @ibileruioB OKUCHENHEM COOTBEICTBYIOLIMX
crupToE. [IprvcHcHAC GOPMANBACTHIA HA OCHOBS €0 CBOKUCTE.

Kapbonosnie xucnornn [Tougrue o xapbouopmx xuciorax. KapSoxkcuiniay 1pyuna
KaKk GyHKUHOHAIEHAS. ['OMOTOTMYECKHHA pAI IPeleIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucioT, llonyuenne kapOOLOBLIX KHCIGT OKMCIEHHEM LILASIHMUOB, XHMHUYCCKHME CBOHCTHEA
YKCYCHOM KHCHOTH: OOMPE CBOHCTBA ¢ MHHEPATLHEIME KHCIOTAMH H pPEakOHA STepHpH-
Kauuu. [Ipumenenne yKCYCHON KHCIOTRT HAa OCHOBE CBOWCTR, BRICTIHE AWPHEIE KHCIOTH Ha
IpIMepe TATEMATHEOBOH U CTEapHHOBOM.

Cnoxarte 2hwpel W xmpel. [{omydcHHC CIOXKHBX 3)HPOB peakiuci ITCPHOHKAIH.
Crnoxaple 3QHPE B IPHPOAE, EX 3HadeHue. llpumeHnenue CloimHBIX 3(HPOB HA OCHOBE
CBOHCTR,

JKuprr xak cinokHble 30upeL. Knaccauranus #upoB. XUMHYIeCKHe CBOHCTBA HPOB:
CHAPO/IMS M THAPHPOBANME XKUIKAK KUNoR, TIpuveneAre KMPOR Ha ocHORE cRoficTR. MEma.

Vrnegpomsl. YTIeBODBL, HX KITACCHOHKAIMA, MOHOCAXApHAB! (IMIOK03a, (PYKTO3a),
JMcaXapuin (CaXapo3a) W NoTAcaxaprisT (Kpaxvan | MelTion03a).

I'moKo3a — BEMIECTBO ¢ OBOICTBEHHOH QyHKIHEH — anbIerigocoupT. XUMHUYECKHE
CROMCTRA TIFOKOZET: OKHCIIEHAC B TNIIOKOHOBYIO KHCIOTY, BOCCTAHOBICHMC B copbut, crmup-
ToBOE Opoxenne, [IpEMeneHre NIHOKO3LL LA 0CHOBE CBOHCTE.

3HATICHHC VINICBOOOB B KHUBOH NpHpoae W MU3IHH 4enoBeka. [loHdTHe 0 peaknmmax
TMOMAKOHAEHCALHE M TIPOJIM3E LA  LUPUMEPE  B3aUMOINpPEBpalleHwid: 1Iokesa  -o-
TIONHCAaXapH.

Hemoucrparnyyw

OxEcIerye CIAPTA B ATBNSTH.

KawecTBCHHBIC pCakiiil HA MHOTOATOMHBIC CIIHPTHL.

Pacrropumocrts heuona 8 g0 e wpu o0RTHON TEMTIEPATYPE W HaTPEBAHAM.

KadecTReHHBIE peaKkUEH HA QEHOIL.
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Peaxtna cepefpaHoro 3epraa ams/IETANOR W TITHOKO3EL

OKHCIeHHE albISTHIOE H IIIOKO3E B KHCIOTY ¢ IOMOMIEI0 ruapoxennd semu (I0).
KauecTrenuag peaxuus Ha kpaxvul. Komexnus shupunx Maces.

JTabopaTopHeIe OIBITE

PacTBopenue IMTHLIEPHAA B BOJIE W BIAHMOIEHCTRAE ¢ [HIPOKCHI0OM Meiu (IT).

CRoAcTBa YECYCHOM KACITOTH, 00IMHE CO CBOMCTBAME MHEHSPAIEHEIX KHCIOT.

HoKa3are beTB0 HEUPeUS. (LI0TO XapaKTepa MKAJAKOro KUpa.

BaanmoacHeTBHC TTIOKO3E! H Caxapossl ¢ rTeapokceaoM meau (11).

KeagecTBeHRAS peakuna Ha KpaxmMai,

HIpounensie 1 nPoeccroRanbHO 3HAYUMSBIC 3TeMenmbl cooepaicanun, Metnmo-
BEIH CITUPT H €70 HCTONB30BAHAS B KAUSCTBE XMMHAUECKOT0 ChIphsA. TOKCHIHOCTS METAHONA H
UPABKHIA TEXUHKH Oe30IacHocTH TpH paboTe © AWM, JTHASTITIHKONL B €0 I[PHMELCIHE,
TokenunocTs STHTCHTITHKONA | IIPaBHIA TEXHHKHA 0S30MacHOCTH MPH padoTe ¢ HAM.

Monyuenre genona 13 UPCAYKTOR KOKCOXHMHTECKOTO TIPORIROJICTRE W 13 BeHaoma.

TMomikorncHcanns GopyansIeraia ¢ GeHonoM B QeHonoQopMaTbIerHIHYID CMOITY.
Ancragsacrun. [ToHATHE 0 KETOHAX Ha IpHMepe aleToHa. lIpuveHeHHe alleToHA B TEXHHKE H
HPOMLLLISIIIIOCTH,

Muoroobpasne kapOOHOBEIX KHCIOT (LUABEISBOH KHCIOTHL KAK JBYXOCHLOBLOIH,
AKPUIIOBOH KACTOTH KaK HempeebHOH, OCH30IHOM KHCIIOTH] KAK APOMATHHCCKOM).

ITnerkoobpasyrolnue Macna. 3aMeLa MUPOB B TeXIMKE USIHEBLIM cupLeM, CHHTe-
THICCEHC MOKMOAC CPCICTRA.

Maonodnokucioe Bpokerde TMOKCREL Kuemomomowreie npomyxTel. CrnmocoBaHue
KopMoB. HuTporanne nenntonossl. [[HpOKCHITHH.

2.4, Azomcodepycaniue op2anudeckie coeounenus. lonumeput

AnHeL [TorATHe 00 aMuHaX. AnudaTUHeckue aMHILL, WX KIIACCH(HKAIES 0 HOMEH-
KIATYpe. ALMIWH Kak opraHuveckoc ocHopanmc. llomydyeHue aHHNHHA H3 HHTpoOEH3OMA.
[IpuneHeRHe AHHINHA Ha OCHOBE CBOHCTB.

AMHAOKHCTOTEL.  AMHHOKHCIOTHL  Kak  amboTepHEle  IHQYHKUHOHAIHHEIE
OpPTaHMYecKHEe CcOeqMuelus, XHMUUECKHE CHOWCTRA AMWHOKWCIOT: B3AAMOACHCTBHC C
IMeTOYaMH, KHCIOTAME U APYT ¢ APYTOM (peakids IIOMHKOHNeHcauy). |lenTuaHan cpsase u
TOMHTENTHARL | IpuMeneiike aMuIOKHCIIOT Ha OCHORe CROHCTS.

Benku. Ilcperunad, BTOPHUHAS, TPETHYHAA CTIPYKIYpEL OenkoB. XuwMuyeckue
ceoficTBa DEIKOB: IOpelME, JASHaTypar[id, THJPOTHA3, [BCTHEIC PCAKUHH. BHONOIHYCCKHE
thyvEKIEH OCIKOB.

Tonrmeptr. berkw W mommeaxapuIel Kak OHOIOTMMEPEL.

IInacT™accehl. [loayuenne IOJHMEPOB  peakided  HONMMMEpPH3ALMA H
LOIMKOIIEUCAIHE, TepMOTITAcTHTHRIE W TCPMOPCAKTHEHEIC miacTMaccsl. IIpencrasrrenu
TINaCTMACC.

Bouokua, ux kiaccHwranya. TTomyuerue BonokoH. OTOCIBHEIC NPENCTABATENN XH-
MATCCKHX BOIOKOH.

Hemonerpaunu

BaanmopelicTeue aMMHAKA ¥ aHIVIMHA C CONMAHOH KHCIOTOM.

Peaxims anuauug ¢ 6poMHOR BOJOH.

JloKa3aTeNECTEO HATAYAS ()VHKIHOHATEHBIX IPYIIN B PACTBOPAX AMUIIOKHCIOT,

Pacrsopenne v ocakneRne OCIKoE.

[lpeTHEIC peaxnuu OeIKoB.

Toperre NTHYBCTO OCPA M INEePCTAHOR HUTH.

JlaGopaTopubie OLLLITE

Pacreopenne Henxor B BOIE.

Obmapyxcuue OCIKOB B MOTIOKE H MACHOM OyIIBOHE.

Jlenarypauus pacTropa Herka KyPHHEOTO Sila CIHPTOM, PACTBOPAME COJIEH TAMEIBIX
MCTATIOB M OIpH HArPEBAHIH,
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[IpakTHYeckue 3aHATHS

PelcHNE  SKCIEPUMEHTANBHEX 3349 HA  WICLUHKAITH OPranygecKuX
COS/THHELHE,

Pacnoswarauue IIacTMAace W BOJILOKOH.

Hpogunervie u npogeccuonamsno suauumsie snemenrmw codeparcanun. AMH-
HOKaTporoBad kucioTa, Kanpow Kak OpeficTABHTENDL LOMHAMHIHEIX BOIOKOH. Memommso-
BAlMe THAPONMH2A DEMKOs B TPOMBINLICHROCTY, [ [0 IHBHERTX 0PI, TOJHTETPA( TOP3ITHIEH
(tedmon). Denonodopmansaermuume miactMacerr. exnyaonn. [TpoMbimmerHoc TIpOH3-
BOACTBO XHMHHECCKHX BOJLOKOH,

ITprvepunie TeMBI pedeparos (I0KIa10B)

BHOTEXHONOTHS W TelHus HHAKEHCDHT — TexHoIoTHE XX Beka.
Hanorcxmomorus xak IpHOPHTEILce HANPABICHWE pasBHTHA HAayKH u

npon3ponctsea & Poceuiickolt @epcpanmy,

CoBpeMeHHEIE MCTOJTRI 00e33apaKHBARNA BOJLL

ANNOTPONHA METAJLIOB.

Am3Hp v nestermsnoets 1. M, Mcaneeena.

«lleproardecKomy 3aKOHY GYIyINee e rpo3AT PAsPYIIEHHEM. . . »
CunTes 114-ro snemenTa — Tprymd pocCHHACKHX HM3MKOB-9/IepIIEKOE.
Hzoronw Bogopoga.

Wcnonp30BaHme panmmoakiMBHEIX H30TONOR B TEXIIMYECKHX IS,
PeHTrenonckoe Wiy 4eHEE H €70 MCTIOMB30BAIME B TEXHHKC H METALMHE,
ITnasma — gerueproe COCTOIRKC RETECTEA.

AMOD(QLILIE BEMIECTBA B IPHPOJIE, TEXHAKE, ORITY.

Oxpaua OKpyKarmcH Cpekl 0T XHMHYECKOTO 3arpusiennd. KonuHceTeeRHkie

XapaKTEPUCTHKA 3ATPAIHCHAS OKPYIKalomedf cpepl.

Hpumerenue tBepaoTo H rascobpasrore okcuia yIiaepoma (IV).
3amKTa 030110BOTO IKPAHA OT XAMHUECKOTO 3arPATHCHE,
I'pybojucnepcHble  CHCTEME, MX KIACCHMKAIMS M KCIOONBIOBAHHME R

npodeccHolAIbEOR e TeNEHOCTH.

® Kocmerugcexue reim.

® [pamenenne cycneH3nil H 3MYI5CHA B CIPOUTENECTBE.

» MuHEpaIbl ¥ TOPHBIE IOPOIET KAK 0CUOBA JTHTOCHCPEL.

* PacTBOpE BOKPYT Hac, THIILI pPACTRODOB.

. Bogna kax pcarenT w cpena It XEMHYCCKOTO TPOLIECEa,

* Kuzre ¥ nesrensuocts C. Appermvea.

e Bknal OTeYecTBEHHBIX Y9UEHETX B pAa3BUTHE TCOPHH INEKIPOIHTHYSCKOM
JIACCOLMAIUH, :

®  YCTpaHCHWE XeCTKOCTH BOJBIHA IIPOMBIIIIEHILLIX MPeIIPHAATHSX.

¢ Ceprast Kucuora — «XJIed XUMHEICCKOH LPOMBINITEHHEOCTH .

e Hceroisonanme MEREPAISHEIX KACIOT 1A NPEANPHSTHAX PARTHIHOIC IpogHIA.

. OKCHIEI B COIM KAK CTPORTEN biibic MATEPHAEL.

. HcTopns rumca.

- [TopapeHHas collb KaK X HMU4ECKOE CBIPBE.

. MHoromuxui xapboHal KaIbLIKA: B IPEPOJIC, B IPOMLULLTEHHOCTH, B GBITY.

® Peaknuy ropcHES Ha IpoU3BOICTEE H B OBITY.

e  Bupryaneroe MOEIMPOBAHEE XEMHYCCKHX TIPOTIECCOR.

= DICKIPOTHZ PACTBOPOB HNEKTROIHTOB.

DACKTPOIHR PACTLIABOB HIEKTPONMHTOR.
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¢  [IpaxTHYeckoe IPHMEHEHHE 3IEKTPONHA3A: padHHIPOBARNG
[MomyueHns ¥ TPOUIROACTRA AITHOMHHH3L.

¢  DICKTPONHTHISCKOE TIOTYISHAE H padUHEPOBANHAS METH.

° AM3HE B DeqaTentHocTE 1, JI5RH.

e Polb METATIOB B HCTODHH  4eloBedecko¥  mmBwmizaumu., Mctopms
OTCYCCTBCHHOM YepHO# MeTamnypruu. COBPeMEHHOC MCTALTYPIHYCCKOC IPOU3B0ICTEO.

. HcTopms oTeTecTReAHOH MBeTHOH MeTammyprAd. Poiks METammoB ¥ CILIAROR B
HAYHHO-TEXHHYECKOM [IPOTPECCE. '

¢  Koppo3sd MeTallIoB K CIIOCOOEI 3aIATEL OT KOPPO3HH.

L] HHEPTH’EJE HITH ﬁJTﬂT‘GpOEHBIG rasnl.

# Poxyaiomme coitn - ralIoTens,

. HcTopusa mBeackoil CIYKn.

8 Heropus BoaHEKHOBCHUS ¥ DASEHTHS OPTAHWYCCKOM XEVEH.

o OKuiub u gestensuocts A M. Byniteposa.

s  Bwurammau ¥ cro xpax.

* POk OTeYeCTEEHHEIX VICHBIX B CTAHOBICHHH W PAasBHTHH MHAPOBOH
OPraHAYECKON XHMUM,

e  (CoBpeMEHHBIS TIPEICTABICHHS O TEOPHH XAMUYIECKOTO CTPOSHMA.

L JKOTOTHTECKHE ACTIeKTEL HCOONb30BAHNE VLACBOOOPOOHOTO ChIPEA.

L] AKOHOMHAYECKHE ACIICKTEI MCEAKIYHAPOOHOTO COTPYAHH'ICCTBA 1o
HCIIOTIB30BAHKUED YVIUICBOAOPOALIONT CLIPLA,

¢  HMcropHa OTKpHITHS W pa3pabOTKH ra3oBEIX H He(TIHEIX MECTOPOKNEHHH B
Pocewiickolt Memeparn.

o XuMus yINesoUOPOAIIOTr0 CEIPES W Mos OyTyTas mpodeccns.

¢  YINeBoJOpOnHOR TOWIKBO, €10 BIALL M NA3LAYSHUE,

¢  CHHTSTHYeCKHE KAYUYKH: HCTOPHI, MHOTO00PA3HE H IePCIeKTHBEL

e  PeoapHoTeXHWYUECKOS TIPOA3BOACTBO M €T0 POME B  HAYYHO-TEXHHYECKOM
LpoIpecce.

® Crapo4Hoe HPORIBOACTEO H PO XUMEW YTIEROJOPOTOR B HEM,

® HE![];}TB H € TPAHCOOPTHPOBEKA K4k OCLIoBd B3dMMOBLIIOLICO MO YLAPDONHOTD
COTPYTHATSCTRA.
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TEMATWYECKOE ILITAHWPOBAHUE

lIpun peamwzanun  comepikamus oOME0GpPA20RATETEHOM yuebuoft JHCHHIIAHE
«Xumusg» B npenenax ocsocaus OTTOIT CLIO Ea Gase ocHosuoro obmero obpasoBaHug ¢
TOUyHeHEeM cpeaeTo obruero obpasopamma (TTIICC3) yweGuas marpyska ofywaronpxes
coctaenser: [IIIKPC

Buga ywebno paboTsr Konnuecro
JACOR
MakcumannHas yaebuan HArpysKa (Beern) 66
OfGa3aTcaIBHAR Ay THTOPHAs UArPY3Ka (BCero) 66
B TOM THCJIE HPAKTHYSCKHX 3aHATHH W3 HHX: ' 39
[IPAKTHIECKHE 3ALHTHI 31 ]
KOHTPOIBHEIE pafotLL 5
JafopaTopHas 3aIsiTHE 3
Camoctosrensaag pabota (Becro) _ 0
[Tpomexyrounad aTTecTalms B Gopve adipepeRIApoBaHHOTO 3aTeTa 3
TEMATHYECKHAH TLTALL
HaumcHOBARNE TEM H Pa3ie 0B | KoanuceTeo
. . YACOR
Benenne 1
1. Hayibie MeToas! T03HAHHS BCINECTR W KHMUYECKEX ABICHHH. _ 1
1.06man 1 Hcopranugeckas XHMHH _ 30
1.1. OcuoBHbIC HOHSTHA H 3aAKOALT XHMHU 3
2, Bemcersao. Atov, Monexyna. 1
3. OTHOCHTCIBEHAY aTOMHAs ¥ MOTEKYIAPHAS Macca. ]
4, IpakTi4yeckoe zaraTHeN:] 1
OCHOBHEIE 3aKOHBI XHMHN.
1.2. Mlepnoauueckuii 3axon n [lepmogavecikas ciucreva 5
xuMugcckux danemenTon JI, H. Mengenaccea i crpoenne aToma
5 Orkporrue 1M, Mennenccea meproirueckoro 3akoua
6. CTpyKIypa NepHOTHISCKOH TAbIIAITET 1
7 JlaGopatopHas 3anaThe Nel 1
Mopenmupopanuc TTOCTPOESTH llepronugeckoi CHACTEMbL
XHMHIECKHY 3)IEMELITOR
8. IMpakruyeckoe sapaTHeh2 1
JladeHHe MepHOJRYECKOTO 3aK0Ha | tadimnsr MeHneIcesa '
9. Kontpoasnas paGora Nel 1
Tabnuna Merjienecsa. JNeKTPORHEE KoH(HUTYpariy ]
1.3. CTpoenue BemiecTea ) 5
10. | XAMHYCCKHC cBA3A _ |
11. | JlaGopaTopmas pafora Ne2 1
[IpuToTORIEIME THCIEPCHEIX CHCTEM
12. | MonmckynapHEIE B aroMHble KPACTAIUIMIECKHUC PCITETRH 1
13. ' ITpakradeckoe sanarae No3 1
UHCTEIE KEeIIECTEA H CMECH
14. | Homstye 0 mucmcperoii CHCTEME 1
1.4. Bopa. PacTRoper. DuekrpeauTHdecKas JHCCONHATHS 4
15. | Boaa kax pacTBOPHTENE 1
16. | Mpaxkruveckoc sanarue No 4 1
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| TIpuroToRnenwe PACTBOpA 331AHHON KOHOEHTPALHH

17. | Buexrponwruyeckas gucconnanps. OCHOBHEBIE notokeHus TDJ] 1
18. | IIpakTHdcckoe 3anaTue NesS 1
KucnoTsl B HX cBolicTBa B cBeTe Teopuud T3] ]
1.5. Knaccndukanus HeopraHMTecKMX COCAHMHeHHA H HUX 5
CBOHCTBRA :
19. | Xnmuveckne crofteTra kucuor s esere TDJI I
20. | OcwHoranms K HX ceoHcisa T2/ ]
21, | Ipaxtuvecxoe 3ausaTie Nt 6 1
KncIoTe! 1 HX XMMHYCCKHGC CBOHCTBA -
22, | XumMHIeCKHE cBOoHCTBA concl B ceeTe Teopun T][ 1
23. | Konrpoannas patora Ne 2 1
Twnhl HeopralMYecKuX cOSAMIICHUE H HX CROHCTRA
1.6. XBMUYCCKHE PeaKIKH 4
24, | Peakimys coeHHEHM, PA3IOMEHHS, saMeLienns, o0MeHa 1
25. | Hpakruueckoe 1auaTue Ne 7 1
Peaxnum ¢ o0pazoBaHAEM 0caKa.
26. | IIpakTHYeckoe 3auarne Ne 8 1
OKHECIHTETRHO ~BOCCTAHORHATEITRHEIE DEAKIIHH.
27. | Kowrpossuas padora Ne 3, 1
XAHBEMHYESCKHE PeaKIuK
1.7, MeTaTakT ¥ HeMeTaunl 4
28, | IlpakTiueckoe 3anaTHeNeD 1
KJTB.CCPT@'JHKBT.IHH METAIITOE TTO PASITHTHEIM TTPHIHAKAM
29. | IaBoparopaan pafhora Ne 3 1
 XUMHYECKHE CBOMCTBA METAILIOS
30. | llpaxkrugeckoe sunarueNell 1
HeMeTannel-IpocTEle BEIECTRA
31, [IIparru=eckoe radgTTHEeNR]] 1
| Kopposua Metasnos. Kinaceudukanus.
1 cemeeTp 31aac
2. Opraauveckag XHMMs 35
2.1.0cHOBHEIC IOHSTHS 0PralHIecKoll XHVMHH U TeOpHs 7
CrPUBHMH OPUAITHYEUKHX cogauuennii
32. | Opraugdeckas XUMHS. 1
33. | I'oMOIOTHYSCKEH pan 1
34. | llpakTi9ecKoe 3andTHe Na 12 1
Xavuucckre MopMYITEl B MOJIENH MOTEKYT
35. | Peaxmws mpmcoeTMHeAAA. Peakimns oTIen e s, . 1
36. | Hpaxkraueckoe 3anarue Ne 13 1
Peaxmuu 3avemneHmd.
37. | JlueHOREIE YIIEROTEL 1
38. | llpakTrvceroc 3aHaTaeN 14 Il
HMzoMepus.
2.2, ¥raesodopoasl H BX NPUPGIHEIE HCTOUIMKY 12
39, | Anxanrr, JTHIEH, 1
40, | llpakTH4deckoe 3anarae Ne 135 1
[lorarue o auenax 2-i css3u
41. IMpaxrageckoe sanaTae Ne 16 1
TlonyacHHE &IKAHOB
42, | HatypanbHEIR H CHHTETHYECKHH KayIyEH, 1
43. | Opaxruaccxoe 3anaTue Ne 17 1
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ATIeTHICH.

44. | berzonm.
45. | Hpaxrayeckoe 3anaruc No 18
LlprMerenns GeH301a
_46. | llpuponHEri ras.
47. | Hed1s.
48. | Ilpakraaceroc 3ansatme No 19
Hedy1e 1 npoavkTe! cc nopepaboTH
49, | IlpakTHveckoe 3araTre No 20
KucnoToconepxanmie coeTmHCHAS.
50. | Koutponnnas pafiora N 4
| Viuesouopesl B UX CBOHCTBA
2.3. KHC.HOpDﬂDconepmamne OPTaHMYECKHE COMISIIHN
§7. H[Jalﬁ'utleclme jaugaTue Ne 21
['THMIepHH — IpeACTaBHTEND MECTOATOMHEIX CIIUPTOB.
52. | Hpaxkruueckoe 3auaTue No 22
[IpeenbHRIe W HEMPENETEHEIE CLIMPTHI
33. | PenOM.
54. | IpaxkTudccxkoc 3anaTac Ne 23
ITpumcHcHEe heroTa.
35, | Anenerugel -
56. | IIpakTudeckoe 3anaTme No 24
XHMITICCKHC CBOHCTRA ANBICTHIOR
57. | MipakTuTeckoe 3aaaTHe Nt 25
KapboHOBBIE KUCNOTEL
58. | IlpakTH4cckoc 3agaATHE No 26
[Tonyderue CIOKHEIX IDUPOB.
39, | IIpakTudeckoe 3anarae Ne 27
VTIeRomnT. ]
2.4, A30ToCOACPKAMMIC OPraHBYCCKHC COCTHACHAS
60. | 'moxoza-BeHICCTBO © ABCHCTBCHHOH GOYHKOHCH
61. | NMpaxkTaaeckoe 3angTue Ne 28
e AMHHOKHCIO DI —XMMHHECKME CBOBCTRA,
62, | llpakrudeckoe angrue Ne 29
bemxn.
63. | IpakTHdeckoe 3anaTHe Ne 30
[lerTipHas CBA3E W IOIMIICTITHAB!
64. | MpaxTrdeckoe 3anaTre Ne 31
ITo:mameput [peacrasureny LIACTMACT - N
65. | Kourpoasuas pabora NeS
AMHHOKHCIOTH H DeKH
66. | JudbepeEIHPOBAHHEN 3a4eT

2 cemectp 35 gwacos

Becero 66 gacos
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XAPAKTEPHCTHUKA OCIIOBILIX BHJIOB YYELHOH JEATEJIBHOCTH

OBYYARKIINXCH
Copepacanne XapaKrepucluyKa OCHOBHLIX BUI0OB gexrelbuocry ol0ywaommuxes (ug
obyucann ypoBHE vOCcOHLIX MeHcTRAl)
Baxnefmme VYMeHNe [aRaTh ONpedeNeHHe M ONepPHPOBATh CACIVIOIIAMHE XH-
XWMATECKAE MHUTISCKHME TIOHATHAMH: BCIICCTBO, XHWMITCCKHH 3MEMEHT, aroM, |
[IOHATHA MOJEKY/d, OTHOCHICIBHBIC dTOMHAM M MOJSKYIIAPHAA MHACCHL, HOLL,

ATMOTPOTIAS, WIOTONEL, XWMHTCCKAS CBA3G. MCKTPOOTPHOATCIEHOCTE,
BACHTHOCTD, CTCIICHE OKHMCIEHHSA, MOIB, MONApHAA Macca, MOTIPHLIH
o0peM  1a3000pasHBIX  BEINECTB, BEIOECTBA  MOJEKYLAPHOTO W
HCMOTCKYIISIPHOTO CTPOCHHES, PACTBOPBL, JICKTPONUT ¥ HEINMESKTPOIHT,
SMEKTPOMHTHYECKAS AUCCOLMALINY, OKUCIUTENs U BOCCTAHOBHMTE!Lb,
OKACITERFE H BOCCTAHOBNEHAC, TemMOBOH >(MicKT poakuyy, CKOPOCTh
XUMH9ECKOH peaklHH, KATalH3, XAMHYECKOS DABHOBSCHE, YIIEpOIHELH
cresler, PyUKIMOLRAILIAS IPYIILE, H30MEPHH, FOMONOTHS

(JCHOBHEIZ  3aKCHEL
XHMHEH

QoOpMYIIMPOBAIIME 33KOITOR COXPAHEHHS Macchl BEIMECTRE W TOCTOSHCTBA
COCTaBA BCIICCTB.

YCTAHOBKA [IPUHUIIIO-CHUEACTHENLION CRATH MEX]TV COEPKAHAEM JTHX
3AKOHOB ¥ HAMHCAHAESM XHUMHUSCKMX (QOPMYN M YpaBHEHHH. Y CTAHOBKA
IBOMIOIWORHOA  CYIOHOCTH  MCHACJICCBCKOM B COBPEMEHHOH
bopmympoBok  nmepuomumueckoro sawona J. M. Meuaeneesa.
OfescHeRre  GHMICCKOTO CMBICAA CHMBOJHKH IEPHOTHAYSCKOMH
TaOMHIBl xuMHYceKux oueMentos JI. M. Mennemeera (HoMepop 3mc-
MCHTA, TICPHO3, IPYIIIEI)} H YCTAHOBKA IIPHYAHHO-CIENCTBEHHUON CBsIH
MEKLY CTPOCIMEM aToMa W 3aKOHOMEPHOCTIMH H3MCHCHHS CBOHCTB
IMACMCHTOR H 00Pa30BAHEBIX HMH BeIleCTB B IEPHOL4X H 1PYyLIIAX,
XapaKTepueTHKa JTEMERTOBR MalblX H DONBIIHX MCPHONOB II0 HX
nonoxeHEo B Ilepuoguaeckoii cucreme . M. Menueieera

(OCHOBHEIC ~ TCOPHE
KAMHH

VeTaHoBKa FABMCHMOCTH CBOHCTE XMMHYSCHKIX BCIMECTE 0T CTPOCHHA
AIOMOB  OOPaRYIOIAX WX XHMMYCCKMX 2IIEMEHTOB, XAapPaKTepHCTHKA
BAXHEHIINX THIOB XHMHYECKHMX CBH3¢H W OTHOCHTENBHOCTH 3TOH
THTIOITOTHH.

(0BgcHeHNE 34BMCHMOCTH CROWCTR BEIMECTE 0T HX COCTABA H CTPOSHHS
KPHCTANNHYCCKHX PEMIETOK.

QOpMYIEPOBKY OCHOBHEIX TONOWEHAN TEOPHH 3NICKTIPOIMTHISCKOH
THCCONHMAIMHE K XApakTepHUCTHKa B CBETE 3TOH TeOpuM CBOHCTR
OCHOBHBIX KIIACCOR HEOPTaAWISCKIX CoeTHHECHH.

QopMYIHPOBKA OCHOBHBEIX NOTOMKCHHMA TCODHM XMMUYECKOTO CTPOCHHI
OPLAlMYECKHX COSJTWHEeHHWH W XapakKTCPHCTHKA B CBeTE 3TOH TeOopHH
CBOHMCTB OCHOBHBIX KJIACCOB OPTaHHYECKAX COSIMLCIINI
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Baxneimue
RETECTBA
MATCPHATEL

XapakTepucTHEA COCTABA, CTPOCHMA, CBOHCTB, NOMYYEHHA H OpHMeE-
HeHHd BawHeHmux merawos (A g [T A rpymm, amoMHHAS, XKClIc2a, 4 B
ECTECTBELLO-AVIHOM TpOMOHIC W HCKOTOPBIX d-3MEMEHTOB) H HX
COSHHHEHAN,

XapaxkTepHCTHRA COCTABA, CTPOCILMY, CBOHCTB, TOYYeHHS W TIPHME-
Henud paxuedmEx veMetamos (VIII A, VI®, V7 rpynm, a Taioxe asora
¥ docthopa, YIIEpoga ¥ KpeMHMH, BOLOPOMA) H WX COETHHCHHHE.
XapaxTepMCTHKa COCTaRa, CTPOCHMS, CBOHCTB, IONYUYSHHS H OpPHME-
HCHHS BAXHEHITUX KIACCOB YLUEBOIOPOTOR (anKaHoB, MHKIOATIKAHOB,
ATKEHOB, AJKWHAGR, &pCHOB) ©W  HX  Hapbollee 3HAYMMLIX B
HAPOAHOXO3AHCTREHHOM ILIAHE [IPEUCTARUTENEH,

Auaorgupas XapakTepPHCTAKA BUKHEHIOEX TPENCTABHICNEH IPYTHX
KTACCOB OPraHUIeCKMX COSHHHEHMH: METapona W sTaHoma, CI0XKHBIX
3UPOB, KUPOB, MbLIL, L 1LICIHIOB ((hOPMANTBICTHIOR H alleTAIBICTUIR),
KeTOHOB (aLerona), KapOoHOBEIX KUCIOT, MOHOCAXapHIoB (IMOKO3AT),
JMCAXAPEI0B (caxapossl), MONMHCAXAPHAOB (KpaxMana ¥ HeTIRNIO3EI),
AHHIMHY, HMHHOKWCTOT, OCITKOB, MCKYCCTBEHHBIX M CHUTCTHYUSCKHX
BOJIOKOH, KAVIYKOB, ITACTMALS

XHAMHYECKKMN J3EK |

CHMBOIIHER

Hcrmonpsopagwe B yuebuod H  TpofeccHOHATBHOH Je4TENBHOCTH
XUMHYECKHR TEPMHAHOB B CHMBOIIHKH.

Haspazme H3yyelilhiX BEIIECTB IO TPHBHATBHON MIIH MEKIYHAPO,(ITOH
HOMEHKIIATYPE B OTPAKEHUE COCTABA 3ITHX COCTHHCHHH ¢ IIOMOLIBIO
XHMHIECKIX GopMy L.

OrpaxkeRre XMMUYECKHX NPOLECCOB ¢ LOMOTIBK) YPABHCHUH XHMH-
HECKHX PeaKIHid

| XIIMUYECKHE
peaKOuK

(OfEgcHEHME CYIUUIOCTA XWMHYcCKux mporeccoB. Knaccuduxarms
XAMHEICCKHX PEAKIHi 10 PAsiMuHEN TIPH3HAKAM: THCTY W COCTHBY
NPOAYKIOR W PCArcHTOB, TemnosoMy ohdexry, mampasncHmio, dase,
HATAYHIG KaTa/K34TOpd, WIMEHCHHIO CTEIECHSH OKHCIICHUA JICMEHTOB,
00pasyrOmuX BCIISCTBA,

YCTAHOBKA 1IPM3IIAK0R 00TMEre W PasIHdHOIO B THNOIOIMH PEaKHi 11
UEOPTAHWTECKOH B OPraHKyYeCcKOl XMMHUH.

Knaccudbmkanus BeuecTR W TIPOICCCOE ¢ TOYKH 3PeHMs OKUCICHH-
poccranoBrcHuA. COCTABNEHNE YPUBLEAHH peakiuil ¢ OOMOIIBIO
METOJIa MIERTPOHHOTO DaTaHea.

OOLICHCHAE 3aBHECHMOCTH CKOPOCTH XAMHYCCKOM DPEAKIMH M LIOIO-
J'KCL[_H_H XHUMHHECKOTO DABHOBCCHA OT PaiIHHdIILIX (lTaKTDDDB

HNAaMugeckHi
IKCIIepHMENT

BeiiojgeAre XHMHYECKOTO IKCIEPHMElTa B MOTHOM COOTBCTCTBHH C
MpaBHIIaMH 0830TACHOCTH.

Habmojgeude, (Ekcamms ¥ ONHCAHHE PE3YILTATOB TIPOREICHHOTO
FKCTICPUMCHTA

XHAMHUecKan
uipopManms

TIpoBCACHAE CAMOCTOATEILIOT0 TOMCKA XHMAYSCKOH MHGOpMALKH ¢
RCTMOIB30BHIMEM  PASTHYHEX  HACTOYHHKOB  (LAYJIHO-TOTYISPHBX
WalaHuEl, KOMIIBIOTEpHBIX a3 JIaAHbX, pecypcos  MuTepuera).
Henoip3osaEie  KOMOBIOTEPHBIX TeXHOUOLMH 19 oBpaloTKH H
Hcpeaayy XUMEYECKod uudOpMaIMi B CC IPSICTABICHAS B DE3JIMAIEX
opmax

Pacuetsr
XKHMHATECKIM
HopMY.1aM

| YpaBHEHIAM

o

VeTAHORKA 2aBUCMMOCTH MEXETY KAYECTBEHHOH M KOJIMUYECTREHHOH
CTOPOHAMH XHMHHYSCKHX 00LEKTOB H TIPOIICCCOB.
Pelenye pacuyeTHEIX 34039 M0 XHMHHecKUM QOPMYTaM W YPaBHCHHIM
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[Ipoduenoe u | OfLICHeHENe XHMUYECKIX SBJISHAN, IPOMCXOAATITHX B Tpupoie, ObITy 1

NpoheccUoIaTRHD Ha IPOH3BONCTEE.
3ITATHMOE OnpejleielHe ROMOKHOCTEH IPOTEKAHMA XMMIYECKHX PEBPALICHAN B
cOIEpImaIne PA3ITHIHBIK VCIOBUAX.

Cobmrofenue OPaBA;T SKONOTHYCCKH TPaMOTHOIO LOBEICHHA B OKPY-
CAIOILEH Cpefe.

OTMcHKA BITHSHAS XUMHYECKOTO 3aTPI3HCHHA OKPVIKAIOMIEA cpelnl Ha
OPraHK3M YelOReKa ¥ IPYTHE HKHBBIE OPraHu3Mbl.

CofimoieNac OpaBmil Oe3omacuoro ofpamerns ¢ FOPEOTHME M TOK-
CHYHBIMH BelUSCTRAMH, nabopaTopHeM obopyunosaivenm. TloaroToBka
PACTEOPOB 3ANAEHOH KOHUETPaI(HH B OBITY B Ha TPOH3BOACTEE.
KpuTuueckas OleHKa JOCTOBSPHOCTH XUMUYECKOH wuHpOpMAIHI,
TIOCTYTIAINCH H3 PA3HBIX HUTOLIHKOR
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VYEBHO-METOJAHYECKOE 1 MATEPUATBHO-TEXHUYECKOE
OBECIIEYEHHE IIPOTPAMMEI VYEBHOMR AMCIHHATLITHHBI

(OcBoeuue UPOTPAMMET Y4COHON ITHCOHIINMILL «XHMHSY» TIPEINONATacT HATHAIHS B
[BIIOY KK JIMTT, peanusyionief 00pasoBaTeIBHYIO NPOTpaMMy CpeAUero  o0mero
o0pazoBaHHs B IIPEsIeTax OCBOCHHA 011011 CTTO na Gaze ocHosrOro o0IMero odpazobanu,
kabmHeTa XWMHHM ¢ Iadopatopucit B 7abopanTCKOH KOMHATOH, B KOIOpOM FMECTCH
BO3MOKHOCTD 0beceuy s CROOOTHEIN JOCTYII B MHTepHET 3O BpeMS YUeOHOTO 34HATHA H B
Iepro;] Bucy4eGHOH MCATCIBHOCTH 00Y4AIOIIMXCAL.

Towmemenne Kabuuera V/IOBICTBODSET TpeboBallHD CanuTapHo-
AMHCMUEOTOTHIeCKRX  upasEn w mopMatEBoB (Canllull 2.4.2 Ne [78-02) m ocrHamen
THIOOBLIM  ODOPYIOBAHHEM, VEA3AUULIM B HacToAmMX TpelOBAHMAX, B TOM HHCIC
CTemRATMIzApoRal N0l yuebnoli MeGens0 B cpeucrraMi 00ydcHHS, NOCTATOUHEIME LIS
BLITOTHEHASA TPeOOBaEHi K YpOBILO TIO/ITOTOBKHE 00yIAIOMHXCA.

B xafuuere ecth MVIBTHMeAuiinoe 000pYIOBAHHC, IOCPEICIBOM KOTOPOTO
YUHCTIMKA GOPA30BATENBHOI0 NPOUECCA MOTYT OPOCMATPHBATL BU3YAIRHYHO WHbOPMALHIO
IO XHUMHH, CO3MARATL LIPE3EHTANMY, BIISOMaTEPMAILL] A T. TT.

B coctap y4eOHO-METOIMYECKOTO H MATEPHANBHO-TEXUMYECKOTO  OCHAINECHHAA
KAOWMHETA XUMHE BXOUAT!

— MHOTOQYAKITHOEATEHBLLA KOMTIITEKS IPCIONaBaATENA;

—HaTypalbuble OOBCKTBL, MoOzeld, UpWOopel u  HalOpel mid  LIOCTaHOBKH
NEMOHCTPAIHOKHOTO M YIeHHYECKOTO SKCICPAMEHTA;

— Teuwrnnie ¥ 3KPAEHO-3BYKOBLIE CPECTRA 00yYCHHA,

— CPCOCTBA HOBBIX MU(OPMATHOHHBIX TEXHONOIMH]

— PEaKTHREL

— [EPeYHH OCHOBLOH W JONOMHATE TBHOU yueQHOH THTCPATYPHL:

— - BCIOMOTATCIBHOS 000PY A0RAHHE H HHCTPYKITHH;

— OmbmuoTeui oHm.

B GubnmoredHerni ¢oil BXomaT YIEOHMKH M y4eOHO-MCTOAMIECKAS KOMILISKTEI
(YMEK), pexomesI0BaRHEIC HIH MONYIUCHARIE IT4 HCIONB30BALMA B PO CCCHOHAIBHEIX
0GpA30RATCABHBIX OPralM3alfaX, PCATHIYIOMUX 00pasoBaTCHBHYIO NPOTpaMMy CPeTHCTO
ofmero obpasoparwa B npemermax ocsoenns OIIOIL CIIO na Gase 0cHOBHOTO obmero
o0pasonanus.

Buduoreunnit  GoHy Momer OLITh JONONHEH XHMEYECKOW SHIMKIONSIHEH,
CLPABOTHHKAME, KHATAMME JUis TTEHHS 110 XHMEH.

B mpougcce 0CROCHMSA TPOrpamMmil yueOHOH THOLHIMKHLL (XFMH) 00 VIAOTIIHECH
OISR HMCTE BOZMOMEHOCTE aocTyna K SAEKTPOLLLLIM }"‘TBGHBI.M MaTepHanaM G XHMHEH,
HMEIOMAMcs 1 crRobomHoM mocryue B cotd  HHTepher (9TEKTPOHHBIM — KHHTaM,
IpaKTHKYMaM, TecTaM, Matepaanam EI'D B ap.).
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