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MOSICHATEJILHAS BAITMCKA

[porpaMya 0O XWMHM  Hd ¥POBIE cpemiiero  0bmEro  obpazosani
pa3paboTaHa 1 OCHOBC dc/iepalibHoro 3akolld o1 29, 12,2012 No 273-@3 «0O0
oBpasopaHny B POCCHHCKON Megeparipy, TpedoBAHUI K Pesy-1bTataM OCBOCHHS
elepal LHOH oOpasosaTebHOH  NPOTpaMMbl  CPERIIETo obiero  ofpasoBaHus
(@OTT  COO).  npencraBncHHLIX B Melepaliblion  TOCYIAPCTBUHHOM
0bpazOBATCIBHOM  CTAHApTE COO., ¢ vuttom Kodmenunun TpenodaBaiii
yueOHOI'O NpeaMela «XuMua» B 00pazoBaTCIBHBIX OPIAHWIALIMAX Poccuitckon
(Denepalivy, PEATHIYIOWHX  OCHOBIIBIC obpasoBatenbHEe  OpOrpamMMel, 1
OCHOBNHBIX  onomenuit  «CTpaterni  passHiiA pocimTanng B POCCHHCKOH
Pencpaund Ha NEpHOL H0 2025 roaar (Pacnopsikenve |IpaBnTenheTsd Pdy ot
25.05. 2015 Ne 996 - p.).

OcnoBy LOIXOA0B K PaspaboTEe MporpaMmel 11O XUMHH, K OHPEICI@HHIO
obmeli cTparernk 06y yenmsl, BOCIUTAHISA 1 PassHTHA 0OV HAIOUIINCGH CPEUCTHAME
yHeGHOIO TpeAMeTd « XHMHE» 173 10-11 Knaccos Ha DA30BOM YPOBHC COCTABHIN
KOHUCHTYAIBHLIE TONORCHIA Groc COO o B3ENMOOLYCIOBIETIHOCTH Uenen,
CO/(epUKaHUS,  PEsYJIBTATOB OOYHCHIL TpeBGOBAHIIE K YPOBIIO HOATOTORKH
HBITY CKHHKOB,

XpmMmadeckoe obpasosaline, Oy HagMoe BLITTY CKHITKEM I
0G1e0bpazoBATeNLION  Oprain3ali, HBIACTed HEOTHEMICMOIT  MacTeY WX
ofpazosannocti.  OHO  COy#HT - 3aBCPLIAIOLIIM ITANOM  PCANM3anMi  Ha
COOTBETCIBYIONIEM My Da30BOM YPOBHC KIIOUCBLIX HeHHOCTEH, 1PACYULHX
LETOCTHON  CHMCTCME  XMMHHCCKOTo  00pasoBaHiL ITU  HEHHOCTH  KacarTes
HO3IAHAA SAKOLOE TPHPOILL. (POPMUPORBAHAS MHPOROBIPCHIE I ODLUEH Ky LTV P
genoweKA. @ TAKKE IKOIOIHYCCKH  00OCUOBAHNIONO  OTHOWSHUA K CBOEMY
3AOPOBLIO 1 DPHMPOAHDH  Cpeie. Peanusvercs  XMMITHCCROE OOpasoBate
O0YHaI0IIUXCH HA YPOBHE CPEIHETO OBLIEro 0BPA3OBAIIMA CPeaCTBAME YUebNoro
ipeamera  «XHMusDs, COOCPKAHNC W [HOCTPOCHHE KOTOPOrO  OIPEIeTCiibl B
NPOrPaMME [0 XHMUH € YHETOM CriCUH(HUKI [AYKH XAMHW, €€ 3HaYCHHA B
HO3HANMI TIPHPOALL M B MATCPHANLIOH SKH3IHE obICeTBa, 4 TAKKe ¢ yUSTOM
OBIIIK  lenel W NPHHUMIOB, XapPaKTepu3yloliux  CoBpemMtiiioe COCTOSIHHE
CHETEMDI Cpe/iHero 0DLero udpasosaims 8 Poccuiickoid Deaepaliii,

NUMHS KAk IeMelll CHOTeMBbl eCTECTREHHLIN HAYK HIPactT OCodVIO pollh B
COBPEMElHOH 1MBILIN3ALIH, B CO31AHHN HOBOM Gashi MATCPHANLHOH KYIBTY PRI
OHa RHOCHT CBOH BKIAL B (JOPMUPOBAIHE PAIMOHAILHOTO HAYHHOTO MBILLTCHIA,
B COSTAIME LSTOCTHOTO HPEACIABICIMA 00 OKPYKAOLICM MIPE Kk O SAHRCTRC
HPUPOLLI M YC/OBEKA, KOTOpoe (OpMUPYETCH B XHMHA HA OCHOBE TTOI M MAH M3
BELCCTECIIOND COCTABA OKPYIRAIOLICTO MUPA. OCOBHAHIA BIAMMOCEAIM MEALY
CIpOeHHEM BEHIECTE, HX CBOHCTBAMN 1 BOZMOKHLIMA OBIACTAMH LIPHMEHEH M.




TecHo B3ANMOEHCTBYA ¢ IPYIHMH ECTCCTBCHHLIMY Hay KaMi, XHAMHA CTand
HEOTHEMICMOH HaCT B MHPOBOI Ky 1TYPEL HEOONOIEAMBIM YCTOBHEM yCTIeWnOro
TPYad Il KH3HH KQUIOTO HiICHd o6lecTra. ConpeMeHHds XuMAs KUK HAYKd
CO3MUATCIRIAN, KAk HAyKd BBICOKHX LeXHOOTHIT  HATIpaB)EHda Ha  PCLIEHHE
rnoGansbabLIX  podieM  YCTOHUWBOIO  PAsBHTIL qelOBedeCTBa —  ChIPBEROH,
JHEPIETUHECKOH, (HLLCBOH. 2KOTOrHIecKOi DE30MacHOCTH It OXPIHB] 3OPOBL.

B coorsercTBup ¢ 0DNHMH  UeAAMHH NPUHIMIAME  CPEIHETO QOILETO
oOPAI0BANILA COACTIKAILIE TIPEAMET «Xapsin (10- 11 kaaeenl, 5a30Bkiil YpOBCiE
H3YHE M) OPHCHTHPOBAHO NpeMMY LIICCTRCHHO HA OOLLEKY/ILTYPHYIO MO OTOBKY
obyuaIoImEXesd,  HeoOXOIMMYI0 UM AnA BLIPAbOTKH  MUPOBO3IPEHYECRUX
OPUCHTHPOE,  YCELNOTO  BRIHUCHHA o OKHEHDL  CONHYMA,  IPOJONTKSHHH
ofipazoRaikud B PA3IHIHBLIN OB.1ACTHX, HE CHH3ANHEIX HEMOCPC/CTRERHO € XHMHCH,

CocrapisoiuMin  OpeaMera  «XuMisy  SBILAIOTCH DAl0BLIE  KYPCBL  —
«Opraynieckas XuMui» o «O6as ¥ UEOPIrAHUYeCcKan XHMHA»,  OCHOBHbIV
COMAOHEHTOM COTEPHKALNA KOTOPbIX ABTAOTCA OCHOBE] HazoB0I HayKrM: CHCTEM
sHAH 110 HCOPTAHIMECKOH XUMHKA (€ BRIOHCHHEM SHAHITA 13 00Leil XuMmILH) K
opraguueckoi xumun. QopMupoBaliie SAHHON CUCTCMBL SHAHWH TIPH HBYHCIHH
IpE/METd  ODECOCUUBACT  BOSMOKHOCTD pACCMOTPEHIEsL  BLero MHOUODOPAZIS
RELIECTs Ha OCHOBE 0OLUMX FOHSITHIL, 3aKOHOD K TCOPHE XUMUH,

CTpyKTYpit COJlepeRants Kypeos — «Opranuyeckas XUMHD: | «Oowas U
HCOPTAHHHCCRAT XM ¢hopMHpORAHA B OPOTPAMME 1O XIMEHL 114 OCHOBL
cHCTCMHOrO TOMXONA K M3yueHmo yuebuoro MarepHaia H obycaosIe!a
poeTopUHecKl  0DOCHOBAHHBIM - PA3BHTHEM SHAHME  HA  ONpPEACHEHILIX
TCOPETHUBCKHX  YPOBHSX. Tak, B Kypce OpPIaHMYECKOM XHMMH  BELICCTBR
pACCMATPHBAIOTES Na YPORHE KTacCHUECKOll Teopry  Crpociiia OPraHHHCeCRix
cOcUMHeNMH, a4 Takdie HA yPOBHE CTEPCOXHMMUMCCKIIN o OCKTPOHBLN
NPeACTUBACHMA 0 CTpOSHHH  BCIUECTH. Crenciud 00 H3yH4eMblx B KYpCC
BELeCTHaX JATes B PA3BUITHE — OT ¥IJIEBOAOPOILOE A0 CAOMHBIX DHOIOCHHECKH
AKTHHHEIX COBaMHenuil. B Kypee OpraHiieckoil XuMiH HoiyHalor PAIBHTHE
cHOPMHPOBALIILIE 11d YPOBHE OUHOBIIOTO OOMETD 0OPaz0RAHEN NeproHAYallbHbIC
[IpedCTABIENNS O XHMUUCCKON CRABH, KIACCHPUKAILMORTTBIX TPH3HAKAN BELICCTE,
AARHCHMOUTH CBORCTE BELICCTB O MX CTPOCHNA, O XIUMHYECKOH PLakim K.

Ilon HOBBIM YLAOM 3PEHMS B 1IPEIMETE aXuvuay  Da30BOCO  YPOBHI
paceMaTPHBACTCS M3YHENHBI HA  VYPOBUE OCHOBHOIO ofwero  odpaszoBaHmns
TCOPETHYECKHUI  MATepHal U darronornieckue  csedenna 0 BEllEETRAX W
xiMideckoi peakunlt, Tax, B HacTHOCTH. B KYPCE «O0mas n HeopraliHecKas
XM OGYHAIOMHME  TPEIOCTABIACICA  BO3MIKHOCTS OCO3ATE  AHAHCHME
|EPHOJMIMECKDI 0 3UKOHA ¢ ODLICTEOPCTHHCCKHN 1 METOMOTOTHICCKHX  HO3HILHH,




PayOue  TMOHATH  HCTOPHHECKOS qanelieHne  (yHKUMil 9Toro  sakona — 0T
oGodmaton el 10 00LICHIO e ¥ NporHo3upyLo (eH,

Eayuas cHCreMa 3uabuni o BAKHEAIIMX BElECTax, X COCTARE, CIPOCHHH,
cROMCTHAX W NPUMEHCHHM, 4 TARHE O CUMHHECKIY peaKkiuax, ux Cyiocii H
3AKOHOMEPHOCTAX  MPOTERAITHA qoUOAHISTCE B KypCax 1) w11 Kioaccos
SIeMEHTAMH  COZEPKaHNs, HMEHNLUMI K}"JIbT‘_}-"p{‘rII{)FH'-IE,'LI-KHH i OpUKIAAIORH
xapaKTep, W 3HAHUA CHOCODCTRYIOT  TTOIMMAHITH] RIAMMOCBH3N  XHMHH  ©
JIPYUHMH Ay Kamii, PAacKpblBAIOT gé poib B MO3HARATCIEIOR H HPAKTHHECKOH
NEHTENLHOCTH  HEI0BEKE, CHOCOBCTRYION BOCTIMTAHMIO  YRAMCHHS K npouecey
rBopUecTEa B ODACTI TEOPHI M NPAKT HHECKHX TPUAOKCHIH XUMIH, NOMOFEHT
BLIMYCKIMKY —OpPUCHTHPOBATRCH B OGIICCTECHHD M NHUHOCTHO  SHAUHAMbIN
npoGneMax, cei3aHHbIx ¢ KUMHCH, KPHTHUCCKA OCMBICHHBATE HHOOPMALHID. K
nppvenste €€ Qs NOTOIHEHI aaHnil, pelleHns  HHTCUICKLYallbILIx
IKCHEPHMEHTLIBHDIX MCCIedOBATE IBCKIX 3a1a4, 13 UeoM CONCPIRaHNT vueblore
pEAMETE  «XHMHAR  JAAHTHOTO YPORHA — H3YHCHHS OPUCHTHPOBAHO  HA
(hOPMUPOBAHHC Y OOyuar X MHUPOBO3Z3PELIUECKOH OCHOBE! I MOHUMAHMS
GUAOCOPEKUX W, TaKHX Kak: MATEPHAIBHOE CAHIICTRO HCOPIAHHUECKOTD
OpIANMUECKOTO  MHPa, 0OV CTOBAEHHOC B CRONMCTE BEIECTH MX  COCTABOM 1
CIPOCHUEM.  1O3ABACMOLTE HPHPOMIBIX  ABICHHH HYTEM  IKCHEepUMEnTa 1
peiLenms NpOTHBOPEYMIT  MENLY  HOBLIMK pakTaMn M TCOPCTHHCCKHMHU
APEanoCEII KM, OCO3LEHHE PO-IH KHMHN B PCLICHHH AKOIOTHUECKAX HpodiaeM, a
raicke npobnem cheperkeHs JMEPreTHHeCKIA PECYPCOB, ChIPL. CO3MAHIH HOBLIX
TEXHONOUAL 1 MaTepHalon.

3 [uaHe pelieHHs  3d4au  BOCITHTAHIA, pazBUTHS M CONUAIH3AIHEI
OOYHAKOWAXCH  TPUHATLIE HPOrpaMMoil 110 XUMHH TIOAXOA6E K OHPELETCHMIO
codepikanna Mo HOCTPOCHHA ApeAMETa Py CMATPHBAIOT hopmupoBaHe
VIHBEPCALHBIX yuedhix nedctBuil,  WMeomux  fazosee  3HaucHME L
Pa3NMUHBIX BUH/AOB JIEATILHOCTH: pelicHus  npobacs, 101K, aHuIH3a U
oOpatoTii nHdopMalHH, HEOGXOTHMBIX UL 1TpHOGpeTe AN ONLITa HPAKTHHCCKOI
M HMCCHCAOBATENLCKOH ICHTRALHOCTH, SAHMMANONEH BaKIOe MEeCto B [TO31aHHH
XM MEHH.

B npakTuKe PEIOIABAHIGE XHMHK KAk Hi VPOBHE OCHOBHOIO olwero
OOpPa3OBAHIS, TAK I 114 YPOBHC CPEIHETO oBLero obpa3oBaHNA, 1IPH ONPE1ECHILT
COMEPAATEILHON XAPAKTEPHCTHRH Herel H3ydenWs [PEAMETd HANpaBacHILEM
[EPBOCTENCHHOH 3HAYIMOCTH TPaINIHOHHD npusHattes (popMuposaHe OCHOB
KUMUUECKOR 1ayKn KaK 0DJdcTH COBPEMEHIIOND CCTECTROSHANMS, [TPAKTHICCKOH
MedTenbIOCTH HeOBEKd W KAK 04HOTO W3 COMOOHSHTOB MIPOBOH KyALIYpbL C
METOIMUECKON TOUKH 3petisl TAKOH 10AX0A K ONpeASiCHING Leaed MayueHIs
Ape/AMeTd ABIAETCA BIOJIHE ONPABLHALIM.




COrTacHo JanHOIl TOUKE 3PCHHA TTARHBIME EIsME M3y HCHE OpeiIMeTd
«Xumus Ha Gazosonm ypose (10 =11 1. ) ABAAKYICA:

o (POpPMUPOBAHHC  CHCTCMBI KUMHUECKHX  3HADMH  Kax RAKHEILICH
CORTABMNAIOMCH CCTECTBCITHO- HAyUHOH KapTulibl MHpd, 8 OCHOBC KOTOPOH
e T KTHOUEBRIE TOHATH, (Y HAaMEHTAILHLIE WAKOHBL W TCOPIW XHMIAN,
OCBOCHIIC $3LIKA HaYkH, YUBOCHHC M TOHUMAIIHE CYIHOCTIL MOCTY HLIN
OGOBLIEHMIT MHPOBO3IPEHHECKUTO NAPAKTEPA, O3IHAKOMIICHHE € HCTOpHel
HX |:']¢13Bli FUHA W CTHHOBIEITHA

« (popMUpOBAHIC U PAIBHTHC HpeCTABIEN M O HAY HHLIX METO1ax HOZHUHHS
REICCTR M XAMWHCCKIX  PCdKLIM, HeOBXONMMBIX IS HPHODPETEHI
yMEHHIl OpHenTHPOBATLECA B MUPE gellecTss B XUMINECKHX fB.Ie1tnil,
HMEETI X MECTO B TIPHPO/IE, B8 [TPaK THUECKOIT 1T HOBCELIICBHOMH JKH3HH:

e PAIRMTHC YMCHHH H CHOCODOE ASATCIBHOCTH, CBASAHITRIX C H A0 IEHMCM |
OOBACHEHICM  XMMHHUECKOrO  IKCACPUMEHTE, cobamoaenens  NpusH.l
BE30NACHOT0 OOPALICHHS C BCILISCTBAMM.

apaily ¢ »THM, CojepiKatenhHasA XAPAKTEPHUCTHEA HEeNCH | o3anay 1y e
HPEAMETE B OPOTPAMME L0 XHMItH YTOHHEHA U CKOPPEKTHPOBAHE B COOTBCICTBIN
C 1OBBLIMH TIPHOPHTETAMIT B CHCTEME CPE/IRETO obiuero obpasosarus. Ceronns B
HpEnOAABAHIE  XHMHE B Gosplicit  cremedi  OTHASTCH  NPEUDHTCHHC
ApAKTHHECKOHR  KOMMOHENTE  COACpmalii QUYHCHES, OpUEHTUPOBAHIION  11a
HOATOTOBKY BLITYCKHHKA oB1eodpazoRATeNbHON OPraHI3aLITH. BIAACIOIIETY HE
HaDOPOM 3HAHHH, a (hyHKIHMOHAIBHOR [TPAMOTHOCTRIQ, 1O CCTh criocotaMi
YMEHUIMI AKTHRHOTO 10y HEHMH SHAHIA W NIpUMCHEHHA HX B peanbHoll a3
JLis pelieH s MPaKTHYECKHX 3314,

B Cuizu ¢ OTHM (pH  HM3YUEHHM  OpCiAMETa wXUMUAE»  LOMUHAPYIOLICE
snadenne TpHobpeTaroT TaKHE HenH 1 3dild4H, Kak-

AUATITALIS OOYUAOWMXCA K YCI0BHAM OHHAMIHO PAZBHBAIOILIETOC MDA,
GOPMUPOBAHIC  BIITENLICKTY dIBHO pasBHTOR  MHHHOCTH, T OTOBOH K
CAMOO0PU30BAHUIO, COTPYAHHHUECTEY. CAMOCTONTEILHOMY OPHHATHIO IPaMOTHBEIX
pelIel Ml B KOHKPETHBIN JKH3HEHTBIX CHTYAILMAX, CBABAHHBIN C BELLCCTBAMM W HX
HPHMEHEIHEM!

(popMHupoBaHHE Y OBVUAIOUIIXCH  KIIOHCHBIX  HABLIKOR (K LHOYCBBIX
KoMTICIeH i), HMEIOUUIX  YHHBEPCAIILHOC 3HAueHHC  A0# PALIMIbLIN  BUUOB
AesTeNLHOCTH: PelleHs polieM, 1OHCKa, QlaTid 1 oOPaboTK HHOPMALIHL,
HEOOXOANMBIX T4 HPHODPETCHHA  OUBITA  ACH IERITOCTH, KOTOpas  3aiHMacT
RAKHOC MECTO B TMO3HAHHKH  XAMAH, a Takxke L OQUCHKKM € TIO3HLHH
SEONOIHHCCKOR  De30NacHoCTH  XUpakTepa  muanus  peulects 1 XHMIHCCKUX
APOLECCOB Ha OPIaHi3M YeNOBEKA i NPHPOLNYKY CpeiLy.




PAIBHTAC MO3HABATENLHEIX HITEPECOB, HHTEITSRTYAIBHLIX [ TBOPHECKHX
criocobroeTe N oDy TAIOINNCSH! COOCONHOC T CAMOCTORTENLHD HPHOBPETATE HOBBIE
AHALHS TI0 XUMUH B COOTBETCTBHN C AKUINCHILIMU Mo rpedHOCTAM I, HEAOIL30RATH
COBPEMCHHLIE MHPOPMAIHOITHBIC TeXHONOTMH U 1I0HCKE B auainsa yuebHo#l 1
Hay YHO-TOHY S PHOH Hi(pOPMALHHA XHMHUECKOTO COICPIRIHIT;

(OPMILPOBAIIKE 1 PASBITHE Y OBVHAIOILMRCA 4CCOURATIHBIIOTO W NOCEYECKOTO
WBHILTCHEA. HADITIOIATENBHOTTH, COBPANHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOCHHD
HEOGXO MBI, B HACTHOCTH, [PH TIAHMPOBAHEK HPOKEACHHIH  XHMHEHECKOIO
IKCTICPHMEHT,

soCiMTAHNE ¥ ODydaronuxcd  yOSKASIHOCTH B Py MAHUCTHYECKOH
HATPABISHHOCTH XHMUIL, € BUAKIIOA POAH B PELUCHIH CAOGAIBHLIX 1TPODIEN
PALOHAIBHOIS [IPUPOAONOTLI0BAHIA, OIOANEHIS HNCPreTHICCKUY pecypeas i
COXPaHelns TIPHPOLIOID PaBIOBECHAL, GCOAHANMA [1e00X0IMMOCTH DEPeHHOTO
STHOLICHIS K IPHPOAE ¥ CBOEMY 340pOBBIO, & I1aKKe NPRODPETEHNS ONLITA
HeHONB30BANMS 1OTYUSHIBIX SHAUKWHA ANA [1PHHATH FPAMOTHBIX pelctiii B
CUIYAIMAX, CBA3AHITBEIX C XUMIMCCKAMH ABICHN MK,

B yueBuom |uane Cpeancro OBLIEre  ODPA30BUHAA  TIPCAME] o XM
Da3080T0 YPOBHA BXOIWAT B COCTAB npeameTioil odnacti «ECTCCTBEHHO-HAYHHEIC
mpeaMe s,

O6uiee UMENO HACcOB, OTBEICHHBIX AN H3YHEH I XHUMHY, Hd DazOBOM YPORIE
cpenero 0OLETo 0Dpa3zoRAHIs, COCTARIAST 68 uacon: & 10 knacee — 34 aca (!
qac B Heneno), B | 1 knacce — 34 vaca (1 "gac B HCJAEMIO).




COJAEPKAHHNE OBYUEHHK
10 KIACC
OPTAHHYECKASI XM

TeopeTHUECKITEe 0CHOBLE OP! ANHUMECKOH XHMHH

| [peameT Opradinyeckorl XU of BOSHMKHOBEHHE, PA3BHTHC H 3HAHUCHHUC B
MO:YHIEHHH HOBBIX BEIHECTHE 1T sarepuanon. leopHd CIPOCHES oplranmMiecKix
coenuuenidi A, M, By rmeposa, el 0CHOBILIE TO-IOREH!H, CrpygrypHbIC (QOPMY 1L
OpraHHYeCKHX  BCIICCLE. Tovonorus. MioMepuws. XumuHecKas  Cish B
OPraHiueckuX COeIUHEHUAX — 0N HAPHEIC ¥ KpaTHbLIE CBA3H.

| [peacTasienie o KaacCHMEAILN OPUaHIfHecknX BEILCCLE. Homenkiarypa
OPraHiHecKnx coenuHelnl  (cHeTemaTuHeckat) i TPUMBAAILHBIE  NA3BAHHA
RAMHCHIINX npa;{:'ramrrejcii KTACCOl OpraHMHeCKHX BeLIeC B,

IKCACPUMCHTAIBHLIC  METO/LL  H3YHCHHA BelECTs B HX  MpeBpautenuii
O3HAKOMACHUE © OBpasuamMy OPraiieckux BeHeCTh MarepiaiaMm 1a X
QCHOBE, MOENUPOBAHHC MOIEKYJl  OPTaHHisCriTx geplects, nadaoaenue
OHFCAIHE AEMOICTPUIIMOHHBIX OTILITOB 1O [TPEBPALLEHHIO OPraHUHECKIX BCINECTH
LU ArpeBadti ([HIABNCHAC, OBy 1M BAHILE 1 TOPeHNE),

YiueBrojopoLbl

AEAHbBL COCTAB W CTPOSHHE, FoMoaorHueckuil pga. MeTad B 9TaH
npocrelinme 1PEICTaBHTEIM  aIKaH0b: (puanHECcKHe 11 XHMHTCCREC CROHCTRY
(peaKiiii  3aMeleHus M ropeHus ), 1axomieHne B MPHPOIE, nojayveHue n
IpUMEHEHe.

AJIKEHBI, COCTAB W CTROSHHE, FOMONOIAYCCKHI pail, DTHIEH W ITPROMHACH —
NPOCTCHILNE MPLACTABATE NN LIKCHOB: quizuueckye M XHMHIHCCKHC CBOMCTRA
(peaKiuM  THIPUPOBAHKH,  TAIOTCHHPOBIHILL PMApATALHK,  OKHCIeHHd M
OJIMMEPH3ATIHI ). TUIYUCHHC U IPUMEHCHHAC.

Asganuers: Oyrajguen-1.3 meTiabyTagues-1.31 crpocHue. BaVKHEHIIHE
CIMIUECKHe CROMCTRA (PCAKLs TOJAMEPH3AILAH ). Moaydelue CHHTCTHYCCROTO
KAYUYKA 1 Pe3uiibl.

ATKHITLE COCTAB W OCODEHHOC LI CTPOCTIH, FOMONOTHYCCKIH Pl ALCTHICH
— npoctefnil OpeiCcTaBHTCIE  AIKHIOE. cocTan, crpoenue, (huszuuecKie M
CHMIUCCKHC CBOMCTBA (peaKuiy UHAPHPOBAHIS, Tal0reHIpOBAlINA, PP ALIH,
FOpeHUS), HOIYHUEHHE | IPHMEIICHHT.

Apenni. belson: coctas, CTROSHHME, (PHIMUCCKHUE 1 XHUMHHCCKIC CBOHCTBA
(peakuIy raloreHHpoBanns i HUTPOBAHIS ), NOAYHCHHE W APHMENCHAT, foaye:
Coeniae,  CHIPOEHNE, (huztieckie W XUMUHEOKUE Ceoneman  (Peakyiu

CONOCHUPOBARML 1 HUMPOEARIA),  RodyHenue mprevenenie,  TOKCHYIOCTD




apeHon. | eHcruHecKas  Cuish MOIKAY  YITIEBOOOPOIAMN, NPANALIERAILHMA K
PATHUHBIM KITACCAM.

[pupodnbie  UCTOMHHKN VTIICBOJA0POIOB. I lpupoansli a3 W OOHYTHBIE
pedrsHbIe Fa3bl. Hedirs 1oe€ HPOHCXOMACHHE. CriocobBl nepepaboTky HedTu:
eperoHKa.  KPeKHIr (TepMHAHCCKIH, carwinrrecknil), nupotans. TTpOAYKTEl
nepepalboTid HedTH, HX NPUMEHEIAE B MPOMBILLICHIOCTH R 18 BTy, Kavenithlit
VI07b # IPOLYKTLE €10 NCpepanoTry.

IKCMCPUMEHTALLHBIC METOALL  M3YHCHEA ROMIGCTE W MX  (IPeBPALLEITHHA
o3naKoMieline € OOpa3sLUaMi  [INACTMACE, KAYMYKOE W PE3HHBL  FOIICKINH
aHedrien» M «NTOTBY,  MOISITHPOBAHHS  MODCKY VITCBOAOPOIOE U
FA0TE] OMPOU3BOIILIN, NPOBEACHNE NPUKTI{HECKON pafOTLI: NOIYYEHHE ITHICIHY
Y H3YUEHHE 810 CROTICTS.

PacaérHeie 3adaii.

BriUMCIcHAR 10 YPasliCHITIO YUMHUECKOT  PeaKinn  (Macchl OOnLEME,
COTHIEETBA MCXOIHOTO BEILICCTBY MW MPOAYKTA PEAKIAN 110 W3BCCTHLIM MACCe.
OO BEMY, KOTTHUECTBY QJIHOID H3 HCXOANLIX RELICC TR MU TPOIYKTOB peaxiini).

Kueaopoacoaeprane opranuiecrue coeHe s

MpeilennHBIC  OjHOATOMIBIE  CTIMPTEL MeTanon M 3TAHOND  CTPOCHHE,
(pUMIHECKHE M XHMUHIECKHE cpolicTa (peakiliy € AKTHEHBIMIL METanaaMIL,
Fa0TCHOBOLOPOLIAMHA, ropeHne), NpHMCHEHIE. Rojopo/Hble  CHis3H MOHIY
MOTICKYTaMHE CIIpToBR. JleHCTBUC METAHOA 1 YrALOAA HA Ol anu3M HelOBekd.

MHOTOATOMHBIE  CIUPTLL,  ITHIACHOIHKONE  H (IMUEPHA:  CTPOEHME.
huzpdecKHe U XHMHHETKHE cpolicTBa  (BIAMMOJEHCTBHE €O INETOYHBIMI
MeTAAME, KadecTBenias peaxima Ha MHOCOATOMHBIC CHTHPTHL), JlefcTBie Ha
oprafiay deioseka. 1IpiuyMeHene FAMLUCPHHA M ITHIRHI TR,

(DeHol:  CrpocHde  MONCKY b, (uzHHecKHE W XHMHUYECKUE CEOMCTRE.
TorcinocTs (peno:a, | Ipnvensine geaond.

Annaervasl W xemonol.  DOpMATBICIH, ANeTaneIerda  CIpoelne,
Jianteckie U XHMHUECRHE crofictBa (PeaKiMy OKMCHEHUT M BOCCTANDBICHIA,
KAUCCTRCHHEIC PEAKLITH ), TOIYHCHHE H NPHMEHCHILC.

(O HOOCHOBHBIE  TIPC/IETILHBIC KapDOHOBBIC  KHCIOTHL Mypagbsunas M
VECYCHAA KHCTOTBL CTPOCHHE. GUIMHECKHE M XMMHYCCKIC cpiicTsa (CrOACTSA,
QOIHE LI KIactd KHC10T, peakiing STEPHPHKALIA). [OIYHCHHE W TPHMETICHHIE.
CreapiHOBAA W QICHHOBAN KHCIOTBL KUK ApeacTag Tell BeICHIIX KapDOHOBLIX
creor. MBL14 KAk conu BBICILITX KAPOOHOBLIX KUCIOT, X MOIOHIEC JIEHCTBHC.

Cuoinible  2(UpL KAk NPOHIBOAHLIE APDOHOBLIX  KHEIOT, Maponis
cnozisix ahupos. Anpel. | HAPOKIKS KAPOB. [TpuMeHeHNC KUPOB. hHONOHHCCKAA
POIL KHPOB.




Vriepoibl;  COCTaB, KnaccH(UEALAA  YTICBULOE (MOHO-, AH- H
noapcaxapuiet), [inokosa — npocrefiitiid MOHOCANAPILL GCOOCHHOCTH CTPORHHA
MOJIEKYIBI,  (PI3HICCKIE NIMULCCKHE  CBOHCTER (piaumojeicrene <
FHAPOKCHIOM sienn(1l). oRuCICHHE AMMUATHLIM PACTEOPOM OKCHIY cepedpall).
BOCCTAHOBAENHE, DPOMEIHE LIOKO3LE), HAXOHIEHHE B NpHpode. OPHMEHEHHE,
SUONOIHUECKa Poih, DOTOCHHTES. (DpYKTO3A KAK M3OMEP | THOROSLL

Kpaxman ¥ Lea/iol03a Kak APHPOLHBIE TLOTHMCPBL Crrpocune Kpaxmand o
nenmiodoiel.  DuspdecKie W XHMIHCCKHE croHCTRA  Kpaxmana  (THApoaHs,
KauecTEel HAs PEAKLIs ¢ HOLOM).

KCMICPHMEHTANBUBIC  MCTOALE  H3YHCHI BOLICCTR W W% lIpespaluenui.
pponedcHue, nadmodenae o GIIACAHIE TCMONUCTPALHOHNBIX OMBITOR: TOPEIHE
CHUPTOB, KayeCTBEHIIbIE PeaKili O/IHOATOMHBIX  CLIHPTOB (OKHCICHHE FTANOTH
akcitom Mean(ll)), MHOTOATOMHBIX CIHPTOR (B3aNMONEHCTIRHE FIILIEPHHA C
rujpokcnaom menn(ll)), aibacriuios (OKHC/EHHE aMMHATILIM PACTEAPOM OKCH.LA
cepebpall) B CHAPORCHAOM ves(11),  BauMoacicTRHe KpaxMala ¢ HODONM ),
[POBEACHHE NPAKTHYECKOH pabo 1Bl CBOUCTRA PACTBUPA YRCYCHOH KHCA0ThL.

PacudTibie 3adatu,

Bhiayeenud 110 YPasHCHHIO KHUMHYUECCKOH  peakiiy  (Macchl, OOBLEMAE,
COMHUECT A TICXOMHOTD BEILECTBA HIH HPO/YKTA PCAKLIMIL 110 WIBRCTHBIM MACES,
0OLEMY, KOJAMHECTBY OTHOTO W3 HCXOIUIBIX BRLICCTH WK TPOAYKTOB PEaKiH ).

A30TCONEPHAKAIIILE OPraHTHCCKHE COCANTICHITA.

AMHHOKHCIOTBL KK aM(pOTEPHBIC OpraHiyeckie coenndenv, MI3HHeCKHC
I XIMIUecKHe CBOFCTBA AMMHOKHCIOT (Hd TMPUMEPE FAELHHA), BHOIOIHHCTKOT
aayene aMuanokaetoT. Hen s,

GedkH KAk MPHPOMHBIC BBHICOKOMOICKYNIHPHBIC coeamntenua. [lepsuynas,
BIOpHMHEs W [Pt CIRYRTYPA Gokon. XHMUUeCKME CBOHCTBA OCIKOR
HAPONHS, ACHATY DAL, Ka4eCTREHNLIE peakiny na Do 1K

JKCHEPHMEHTATbIBIE METOIBl  HIYHCHIL RCIIECTE W MX  lIpeBpaLicHUl:
QAT HOACHIIE W OTTHCATTHE JEMONCTPAIMONHBIX ONLITOR. aeHaTypaLlns 0eIKons npi
HAIPEBANHE, LBCTHRIC PEAKILHY DenKkoB.

BoicOROMOIEKYIAPHBIC COLHNERHA

OCHOBIIBIE TIOHATHA XUMIH BBICOKOMOICKY THHBIX coenMHEHHHA: MOHOMED,
HOIHUMED, CTPYKTYPHOE 3BEN0, CTCHCND QOAMEPHBALITN, CPCAHAN MO IRy 1P
saccd,  (JCHOBILIE  METO;bI  CHHTEIA BRICOKOMONCKYISPHBIX  COBNHHEHMH  —
HOJTHMERHZALINS 1 THOANKUHACHCAIHA.

IRCTIEPUMENTANLILbIE  METOQLBL W3y HEHHS BOILECTS M UX  TpeBpaileliui:
GalaKOMIEIHE € 0GpasiaMi NPHPOAHBIX W HCKYCCTHENIBIX BOTOKON, NIACTMUCT,
KAV Y KOB.

MesrnpeoMeTHbIC CBASH.




Peasi3ailng MeENPeAMETHBIX CRSZER TIPY HaVHEHIH OPraHHHECKOH XUMHH B
10 xracce OCYIHeCTBIACTCA HCPEs HEMONB30BANIIE KAK  0DNINX CCTECTBEHNO-
NayUHEBIX NOHSTHI, TAK W NOHSTHH, GRIEIOUIAXCT CACTEMHBIMIT A5 CFLIC B BIX
MpeaMeTos COTECTRCHNO-HAYYHOT( TIHKIEL

OB LLIHe eCTeCTBEHHO-HAYHNBIC MOHATHA: gRIeHHe, Hay HLI (aKy, rHnoTesd.
3AKOH, TCOPHY, dHA M3, CHHTCS, cnaccupURALng, HEPHOIHHHOCTE, HAOIIOACH L.
HIMEPEHHEe. DKCOCPHMEHT. MOILeTHpOBAHEE,

MDpsika;  MATepua,  JHeprud,  Maccd. SrOM.  CUTERTPON,  MOJSKY.I3,
SHCPTCTHYECKHHA  YPOBCHD, BOLIECTRO, TENO, O0LEM, arperaTHoc COCTOHHME
ReecTRi, (UIMHECKHE BEITHHHAD] H CHMPILL UX H3MEPCHI,

BHOJOTHA: KICTKE, OpraHmiM, Guocepa, 0DMEN BUILCUTE B OPTUHHBME,
(porocuHTes, OHONOTHHCCRH ARrinHble pemecTnd {OeNKH,  YTIEBOARL FKHPLL,
(epMeEHTBL).

[‘corpadus: MENepalibl, FOPHBIC NOPOLL, HONE3HLIE HCKONACMBIE, TOMLIHBO,
pecypehL.

TexHOMOrA: MUIICREIC  OPOAYKTLL,  OCHOBLI PALMOHLIBIOTO  OHTAIHR,
VOROLIME CPEICTRA, JICKaPCTREHNLIT H KOCMETHYECKHE 1PENapAThl, MaTepuabl Hi

1“1C!{}"CC'I|'BEHH]J'IK H CHAN T ETHYSCKILR BONOROH.




[LIAHAPYEMBIL PL3VILTATD OCBOFEHMSA MPOTPAMMBI 1o XMMKH
HA BA30OBOM YPOBHLE CPI/H ErO OBIETO OBPASOBAHK A

JIMUMHOCTHDBIL PE3Y. IbTATDBI

GOIOC COO  veraHapnupaeT  [pedopaHitt K pesy.IbTaram  OCBOCHIL
oOYUAIOILIMHCS  TTROTPAMM cpesiero  0DIIEro oOpazopasist  JIAHHOCTHBIM,
METANPEIMETHEIM M TPEAMETIEIM ). 'Il&}r'-um—x-ie’rn;.ulanmmﬁ QCHOBOW 114
paspadoTKy DIAHHPYCEMBIN PEIVILTATOR OLBOCHAS P01 PAMM cpejHero oDUero
ODPA3OBAIHSA HBIAETCS CHCTEM HO= [EATCIBHOCTIBI 110;1X071.

B COOTRCICTBAM C© CHCTEMHO-ACH [€/1LHOCTHREIM MOAXOIOM B CIpYRITYpC
Y HOCTHBIX PE3YNLETATOB OCBOCHHA IIPCAMTIA «XpMia» HA YpoBHC CpCAHCrD
OBLICT0 ODPAaIOBAHAS BBIACHCH B! CIELYTOLINE COCTARIIOIINL!

QCO3NARMe 00y HAIOUIITMHCH pOCCHICKOH FPAACHAHCKON  HACHTHUHOUTH  —
FOTOBIOCTH K CAMOPA3BNTHIO, CAMOCTOATCIBIOCTH 1 CAMOOQITPCIENCHHIO,

HAHYHE MO THBALAN K 00 HCTIO;

e IeLAMPABTICHHOC Pa3BUTHE BUYTPCHHHN yOCHACHUA JTIMMHOCTH [1d OCHOBE
KMIOUERLIN LCHHOCTER 1 HCTOPHYECKIR Tpamuiiil Haz0BOH HAY KH XHMHK,

FOTORHOCTL 11 CMOCOBIOCTH 00y HAIoUXCd PYKOBOACT BORATECH B cBoei
JeSTeIBHOCTH  LUEIHOCTHO-CMBIC/IOBRLIMI VCTAHOBKAMM, TPHCYHLMH [ET0CTHOIM
CHETEME XMMHMCCKOI'0 0DPa30 BaHHs:

PANUHUHAC 1PABOCOS U SKOLOFHIECKOH KYALIYPLl B CHOCODHOCTH CTaBUTh
HEAM | CTPOUTD JKHFHCHHBIC [LNA1kL

TluuHOCTHBIE Pesyiblarkl OCBOSHHA OpeiMcla « XUMHAY JOCTHTHIOTCH B
gjMHCTRE  yueldnoi u ROCOMTATCIBHON  ACSTCIBHOCTH B COOTBETCIBHM L
Iy MAITHCTHUYECKHME, COLHOKYIILTYPHEIMH. MY XOBHO-HPABCT BEHITLIMI LETTHOCTHMH
U RAeAAME POCCHACKOIO I'PAiaHeROTa OBLeCT, TIPHHATBIME B OOLICCTRE
HOPMAMM W LpaBriiamu  1HOBCSICHNA. CHOCODCTRYIONIIME  IPOLCCCaM
CAMOIOIHAHMA, CAMOPA3BUIMH W HPaBCTREHNONO CTAHOBICHHA  JHYHOCTH
DOV HAIOIIHXCH.

JMUHOCTHBIE  PC3YNBTATBl  OCBOEHMH  1IPEIMETH «XHMHSY  OTPERaT
chOPMUPOBAHHOCTE  OHIBITA QORHABATEALHOH W HPAKTHYCCKOH  ACHTEILHOCTH
OOYHARLIMXCA 110 PEAll3ulaI HPHIBILIX B OOLECTBE [IEHHOCTEH, B TOM HHCIC B
HEACTH!

1) rpakaaHCKOro BOCIHHTAHUST

OCOZHANM O0YIAIOUMMACH CROUX KOHCTATY HHONHBLX HPAB i ohs3anHoOCTeH,
YBACHUS K 3AKOHY W NPABOHOPAILKY,

HPEHCTABICHHA O COUMAILHBIX  HOpMax M HPABHIAX  MEHKIMHHOCTHBIX
QTHOLICHITE B KOJJICRTHEE,




FOTOBHOCTH K COBMECTHOMN IBOPIECKON  ARHTCILIOCTH  TIPH COBIAHNH
vueBHLEIX MPOEKIOB, pelietii yUeOHDIX M TOFHABATEIBHBIX 33,4a4, BRINQIHEHHH
KHMUUECKIX IKCHEPHMEHTOB.

CHOCOBHOCTH TOIAMATL W TIPHHMMATL  MOTHBEL, LAMCPEHHA, JOMKEY H
APTY MELITBL JAPY IHX [IPH SHATHe pasIHUBLIX BHIOB yuedioH Aes relbHOCTI:

2) A TPHOTHHECKOTO BOCHUTAHIBL

LHEHHOCTIIOTO  OTHOMENNE K HCTOPHUECKOMY M HAYHHOMY HAC/ BN
oTevHecTBeIHOH XM

yBamenns K TPOLECey TBOPUCCTSL B o0.ACTH TEOPHM 1 HPEKTHHECROTO
[PHMEICHIS XHMUH, OCO3HANA TOTO, yro NOCTH/KCHIS HAYKH €CTh PesybTal
aauTelbhLy  HaOZoMeni,  KPONOTIHBBLIX SKCHEPHMCEHTAUBHBIX  TIOHCKOB,
HOCTOATTHONO TPYAa YMEHBIX H TIPAKTHKOE,

WHTEpECA M NO3HABATENLIBIX MOTHBOB 1 OOTYUEHHH 1 TIOCHCIYIOWCM
altase MHGOPMAIIN O MEPE/OBLIX JOCTHIRCIIAX coBpeMeHHoi OTCUECTBEHTOF
KUMUH,

3) AYNOBHO-HPABCTBEHNOTO BOCIHTAHIA:

HPARC [BCHHOTO COZHAHMA. STHHECKOTO [OBeICHHH,

CTIOCOBHOCTH OIEHMBATE CHTYAIMH, CBASARIBIE C XH VHYECKHMMU SBICHIH MU,
M NPHITHMETE OCO3HAHIIBIE PELICHIA, OPMEHTHPYACH HA MOPAIBIO-HPABCTECTIHBIC
HOPMBL 1 UCHHOUTH]

COTORUOETH OIEHMBATL CBOE TOBEJGHHE U HOCTYNRY CBOWX TOBapHLICH ¢
HOZUIMIT HPUBCTBEHIILIX W NPABOBBIX HOPM H OLO3IAHNE NOCHC/ICTBAN ITUX
[(IOCTYIKOE,

4) hopMHPOBANNS KYJL YD 3/10pOBEI:

HOHMMAaDHS  1eHHoCTeH  3M0poBOIo M Gesonacloro  odpaza  IKH3LM.
HEOBXODUMOCTH OUBETCTBCHHOIO OTHOUICHIA K coboreenHoMy  (HH3HUECKOMY M
OCHXHUECKOMY 3 10P0OBbIO;

cobmogennd npasi1 Hezonacnoro ODpALLCHIHA ¢ BEIICCTBAMA B BLITY,
HoBCeNNEBHOT JHIHM 1 B TPY0BOH [AEATEALITOCTH,

HOHMMAHKS  UCHHOCTH MPaBH1  WILTHBMIYAIBHOIO ¥ KOJLJIEKTHBHOID
Ge30MACHOID TORBSICHMS 1§ CHTYALIIX, Y TPOIKARUTAR $A0POBLIO K KABIN TIONSH]

ocoHANMS NOCTEACTBHI H HeNpHATHs BPEAHLIX TPHBLIYEKR (yuoTpedagiis
ATTKOTOJISL, THAPKOTHKOB, Ky PEHNS )

5) TPYA0BOCO BOCHHTAHMSE:

KOMMYHHKATHBHOIT  KOMOCTEHTHOCTH B yUeTHO-HCCIE [OBATENLCKON
AegIensocTi,  ODIECTBENHO MOMC3HOM.  TBOPHECKOH 1 JAPYIHX  BHEA
ACHTENLHOCTH,

VOTAHOBKH  HA  AKTHBHOC yHacTie B PElgHHH  DpaKkTHHecknx 38444
COLMANBHOM HAIPARIEHNOCTH (B PAMKAX CBOCIO KJIATCH, LK OB )




MHTCpECa K LPAKTHYeCKOMY H3YHEI0 rpodieccuii pasiMYHoro poia, B TOM
GilcIle Ha OCHOBE [pHUMENeHns OPEaMETHhLIX FHAN WH 110 XUMBH,

VBAKEHIH K TPYAY, NOASM TPy 1 PEIVILTATAM I PY/I0BO o AeaTelbIOCTH:

FOTOBHOCTH K OCOZLAHIOMY RHIDOPY MIAMBHIVATLHOR — TPaeKTopHi
obpazosaliug., 0y yuleil mpodeccu B pealisatinh cODCTBENHBIX JEH3HCHHLIN
NAALI0B ¢ YHETOM JTHUHOCTHRIX HHTCPECOE, CHOCOBIOCTE K XMMHK, HHTCpeCos U
noTpedHocTel 001eCTBE;

6) HKOJOTHYECKOT 0 BOCTIH LATHA:

SEOJOTHUECKH  11Ieco00pasHoro OTHOINEHMA K Npupo/ie, Kak HCTOHHHKY
CY HISCT BOBAHI HU3HH Ha Jemane,

OIMAHYS  FROBAILHOIO XAPAKTEpa HKONOTHHECKHX HpOOACK.  B.IHAHAS
JROHOM HHYCCKMX POLECCOR HA COCTONHNE MPHPOHONR | COLMANLHOR CPLiibl;

ocOsHANMS  HEOOX0,MOCTH  HCMONEIOBAHMA NOCTHACHUH  XuMHK 19
peLend BOMPOCos PaluonuILIOTY NPHPONOIOITE0BAHNSE

ACTHBHOTO  [ENpUsITHs  NefCTBIH,  TIPHHOCAIIIX — BPE QRPN AAKOLICH
HPIPOAHOH CPede, YMEHWs MPOrHOZHpOBATh HeGAAIONPHATHEIC KO IOTHHECKHY
[ocHeIcTBHS MPEANPHHAMAEMbIX (eficTBrl M NpeaolBpallaTh nx;

LY PAZBHTOTO 3KOIOTNUIECKOTO MBHIIIETHHA, SKONOTHUECKOH KYLTY Phl,
ONBITA ACHTENLHOCTH YRONOUHHCCKON HAIPATLIEHTIOCTH, VMEHHS
PYKOBOJCTBOBATLCA MMH B [O3HABATCHBHON, KOMMYHHEATHRHOH U COUNATBIOH
MPAKTHKE, CMOCODHOCTH W YMEHH: AKTHRHO  [POTHBOCTONTE  HACOAOTIHH
KEMOpOOHI

7) HEHHOCTH HAYHHOLIO NO3HAHKA:

cropMIPOBAIHOCTH - MHPOBO33IPCHI, COOTRBCTCTRY HKMIIETO  COBPEMUHHOMY
VPOBHEO PA3RHTHS HAYKH I OOLICCTBEHHON MPARTHIIN.

QONAMANKS  CTICIMBHKY  XAMHH KAk HAYRH, OCO3HANMA eg poau B
GOPMUPOBAHHY  PALMOHAIBHOIO  HayHIoro MBILITELMS], CO3AAHHH  LCHOCTHOTD
pescTanieHns 00 OKPY/HKAaloIeM MUpe Kak O CiUNCTBE HIPUPOIBL H HCETIOBCKE, B
HOHANMH  UPHPOIHLIX  3AKOHNOMEPHOCTE W peilietiid POOIEM  COXPAHETIHA
HPHPOIHONO PABHOBCCHA

voewaEIHOCTH B ACoBOoIl  3HAMHMOCTH  XHMHH - LI COBPEMEH HOI
UMBHIMSALH: B 88 I'VMAHWUCTHIECKOH HANpABACHHOCTH ¢ BAKHON poan i
CO3NAHTIN HOBOH Badbl MATEPHAITBHON KYIBTYPBL, PEMICHITH 1. OBAIBILIK NpobIeM
yeTOHUMBOTO PAIBMTIS HETOBEUCCIBY — CLIPEEBROIT, JHEPIT THYCCKOI, [ IEBOH 11
SROITOTHIECKON DE30MacHOC (W, 1B PAsBUTHH MCULMHEL oBeCreueHuH  YCIOBH
YEMeWHOro  TPyZda M 3KOJONHHCCRH KOM(POPTHON 31K KLKIOIO  HIeha
obwec s,

eCTCCTBEITHO-NAYIHOK  'PAMOTHOCTH  NOHHMEHMS  CYIINOCTH METOL00
HOSHATH, HCTIOALIVEMBIX B ECTCCTBSIIHBIX HAYKRAX, CHOCODHOCTH HCHOILIOBATE




MO VHASM bIE SHAITH JUTA AfaNa 1 00 LACHCHNS auaeliil OKPYAAKOLIRTO MUPa H
HPOUCKOHALLHX B HEM HIMCHSTIMIT, ¥ MCHEA 8)1aTh OBOCHOBANHEIC 3aKTFOUEHN 11
QCHOBC 'III:I::-”-IEH Bl q]EEE{'E'UE %] MBI CHDL LIRS JATIHBIX s B [1ETLHD I.JL'_TJI}-"-H.‘I-{HS]
NOCTOBEPHbIX BLIBOI0B]

Cﬂ(_‘!LJGﬁHDC'!'H CAMOCTORTE BRI e TB30EA T b KHMUAHECKHE SHAHMA AN
pereHns npofiiem B peaahHbIx WHIHEHHI LN CHTYALTHIX,

HHTEpeCa K NO3HAUHK 1 HCCIIEORATCTBCKOM NEHTEIBHOCTH,

"OTOBHOCTH M Cl'lL'!lL‘Of!HUCTiI K HE‘TI]'JED[-JI.H!IGT»'T}-' l)ﬁ[)&l?ﬂl'ﬁ&l[—llil—ﬁ] I
CEil‘k-iCIOﬁi}ﬂZi{'}BHHlITLL. K aETHRHOMY Ht'}..'[}”-iE]lHl-G HOBBLX 'EIIJ:LHHH Gy XHMME B
COOTBETCTRMIL C AHIHSIIHBIMH nOrpeOHOCTAMH;

MHTEpEeCca K QCOGRIHOCTIM TPV/A B Pa3IHUHBIX cehepax npﬂdjccc-mmauhlmil
AedTeNbHOCTH.

METANPEAMETHBIE P E3YJILTATBI

MeTanpeIMerHble Pe3yibraThl OCBOCHIA yyeOHOIO HIpeiaMeTd WX MUY HE
YPOBHC CPE/IHETO ODILEND 00pa3z0BalH BEITOUAKYT

JHAUMMBIE O hopMUpOBAHILA MHPOBOSIPEIHA OO HAROLLIX S
e ILC AN HHAPHBIE (MEIKITPEAMETHLIE) OBIEHAYTHLIE HOHATHS, OTPULKAIOINE
HCHOCTHOCTE  NayHqHoi  Kapriibi  Mupd M criciUKy MCTO/0B  [TO3HARMA,
KOO B3V EMBIX B €CTCCTBCHHDIX HAYKAX (Marepusl, BELCCTBO. DIEPIHsl, ARICHNE,
MPOHECE, CHETEM, HayulGH (paKT, APUHLKIL, THIOTE4, FAKOHOMEPIOCTL. JAKOH,
TeopHsi. HCCICI0BAINE, HADIIONCHHT, H3MEpEHe, IKCOCPHMEHT 1 apyTHe ),

VIHBEPCATLHBIC YIEOHBIC HeicTBrs (O3HABATCBILIE, KOMMYHHKATHBHLIC,
PeTVIs THBHBLL ), ghecney nBaO I (POPMHPOBAHITE (pV1KLHOHATLHOH
FPAMOTHOCTH M COLMAILHON KOMUETCHLAY 00V HAIOILMXCAL

CIIOCODIOCTL OV HAKLLIHXCH MCITOL30BATE OCBOCHHBIC
MCHCIHC U TTHAPHBIC, MHPOBOIZPEHICCKHE FHAIMA ¢ yIHEBCpCalbHbIC yHebHbI
AeHCTRMS B 031HABATENBHOR 1 COLMANLIOM LIPaKTHEE,

MeTuipe/ IMETHBIE  PE3YBTAIB  OTPAARAINT OBIA;IGHAE  YHUBCPCATLHBIMH
yucOHBIMIL  O3HABATELIBIMU, KOMMYHHKATHBHBIMI B PErYIATHERBIMA
AETCTBHA MM,

Ogpaagenne YHHBEPCANLHBIMA vuellbIMi HO3HABATCALHBIMH
JACHCTHBHAMUIL

1) Ha3oBbIE AOTHHCCKHCE neHcTBud!

CAMOCTORTCIBED  (POPMYJIMpOEATL B dRTY@IHINPOBLTS MPOOICMY.
pcecTopoliie e paceMaTpHBaTL:

onpemensiTh [eni S 1ENLIOCTH, 3a1aBas napaMcrpel Mo KPHTCPHR  HX
JLOCTHKENMSL, COOTHOCHTD PE3Y/ILTATL] ISATEALHOCTH C MOCTARISH LIMI LIRIHME;

MCHOIB30BATL [PH OCBOEHHH SHAHAT 1IPHEMEL (IOTHIECKOTO MBILLLITEHIES
BLIASIATH XapaKiepHbIe TpU3HAKH AOISITAN M YCTANABIMBATL MX B3ANMOCEH b,




HCMOJb30BATE COOTHETCTBY HOLIHE TOIHTHIL i OBLICHEHKS OTACThIBIR hakTos ¥
SIBTTCHITIL

BEIOMpAlb  OCHOBAHIE M KpUTEpHI 108 klaccuurALNH  BRILECTE U
XHMMUSCKUN PeaKitini

YCTAlIABIHBATE OpPHY HHBO-CHEACTBEHIBIC CRAGHM  MOWAY  M3YUACMBIMH
B ITIMAMHAL

CIPOUTL  HOTHHECKIC paCCYIKISH W (MHAYKTUBHAIE, UEAYKTHBIAIC, F0)
AHAJOTHIL), BBLISBIBITL: 3AKOIOMEPHOCTH W OPOTHBOPEYHH B pACCMaTPHEASMbIN
gulelax, (POPMYTHPOBATE, BHIBOIb! H SAKIFOHE HIL

ApUMEHSTE 1§ IIPOLECCE NO3HARMA, HETOIB3YEMbIE B XHMHH CHMBOTIMUECKIC
(4HAKOBLIE ) MO/1ETH, npeodpai0BLIBATE MOLCTBIBIC HPEACTABNCHHS - XH MHHECKHH
Ak (CHMBOJ)  DN@MEHTA,  XHUMHHUCCKAA ropMynd, Y PABHCHHEE X UMHIECKOH
pearii — MpH pelucHA yueOHBIX MO3HABATENLHBIX MPAKTHYCCREN  3adat,
[PUMCHATL HA3BAHHDIC MOICIBHBIE HPCICTABICHH I RLEIRAETIHA XapaKTepHLx
[PU3HAKOB M3YUAEMBIX BEIIECTE H NHMUHCCKHX PeaKiing.

2) Ha30BBIE HCCICI0BATCILCKHT aeiferpust:

LAAETE OCHOBAMH MCTOjIOB HAYHHOLD HO3HALH RELECT W XHMMHHECKHA
peaKii:

QOPMY-NIPOBATE AN 1 31851 HCCICTOBARMS, NCNOIB30BATE TTOCTABICHHEIE
M caMocTOATENBI0  chopyvy IHpoBalHbIC BOMPOCE B KAueCTse HUICTPYMEN T
[OSHAHMS | OCHOBB! 113 (QOPMIPOBAHNS CHIIOTESEl MO MPOBEPKE 1PaBHILHOCTH
HBICKAZLIBACMBIX CYICICTINEL

BRUIeTh  HABLIKAMHA  CAMOCTOATEBLOD [LIAHUPOBAHKS W ponedcHi
VUEHMUECKUX IKCHEPHMEIITOR, COBEPIIEHCTBOBATL YMEHH HABMoad b 34 XOI0M
mpouecca, CaMocTONTEIBHO NpPOrHO3HPOBATE ET0  PEsyaLIat, hopMY THPORATE
OGOBLICHI 1 BBIBOABI OTHOCHTENLHO AOCTOBCPHOT! i pesy-1bTaron HCC IS LOBAITA,
COCTARINTE O0OCHOBARHLIH OTUET O Apoaeianion padore;

pHOdpeTatTh  Ofbl] Y2l MHeCKOn pecne0RATeIBCKOH W IPOSK] HOM
AesrenhbHocTd, HposBIA b CrOCOBHOCTE M TOIOBHOCTE K CAMOC 1O 1ENLHOMY
MOMCKY METO0B  PEHieHHs  NPARTITHECKHA qumad.  NPHMEHCHHIO  PaznHiHBIX
METIOE TOHHA T HA,

3) paboTa ¢ unopmannei:

OPHMEHTHPOBATLL B PasIHHBIX HeTOUHMKAY  WiopMalne  (Hayano-
NOHYISIPHAs  AMTEPATY P XHMHUECKOTD cojleprkaling.  COpaBovHbIC nocodn,
peeypesl MHTepHETA ). dHATHIUPOBATE HHQOPMATHIO PA3INHIEIX BIIIOB 1 o
IpeiCTan e I, KPHTHUYECKH OUEHUBATD eé JOCTORCPHOCTD M
HEHPOTHBOPEIMBOCTL




(popmy THPOBaTL 3AHPOCL M PHMCHATE Pas/iHuAbIC METOL! TPH NOHCKE 1
orbope  nHhOPMALIH, HEOOXOAMMOR 1L BLITONNEHMA yueDHBIX  3ailad
oupeenENHoI0 THIIE,

npuodpeTals OBl HC O BAOBEHMSL Ir11-1i1}(1[_‘.l\-‘iéllHdUHl!{J—l{ﬂfr]‘-.-1_":;"]H’ll(tlTltH!ll:lx
TEXHOTONHI B PAHYHBIX MOHCKOBBIX CUCTCM

CAMOCTOSTEILHO  BBIOUPATE OOTHMAIBIYIO  QopMY OpeiCTaBICHIHN
uadopMaiy (CXEMbl. IpafuKu, HarPaMMbL. TAOMHLLL, PUCYHKI K Apyruel;

HCHOML30BATL  HAYUHLIH  A3LK B KadecrBe  cpeicTia  1pH paboTe ¢
cpnieckol  MHgopyanmen:  pUMEIETh MEIPCAMETIHLIE ((huspuecKre i
MATCMATHYECKIE) 3HAKH H CHMBOTH, (popyy L, ABAPEBUATY Pbi, HOMCHIIATY Y

MCTIONB30BATE M 1IPCODPAsOBbIBATE JHAKOBO-CHMBOTHYECKHE  cpeicThd
HAL T8 HOCTH.

Ogpiagenne ynuBepea ibubini KOMMYHHKATHBHBIMU ACACTBHIIMIL

JAnaBaTh BONPOCH N0 CYILECIEY oBCyIKkIACMON TeMbl B XOTC AMaaera Hinm
JMCKYCCHE,  BBICKAsBIBATL LIS, (popMyIMpOBatE  CBON [PC, LTOHET S
OTHOCH TENLHO BhLIIOIHEINA HPEUTOHENTHON 3a/atin;

BLICTYTIATh C [peseHTalMen pesyaniaTos [LO3HARATE: ILHOI e 1eNbHOCTH,
MONYHEHI BIX CAMOCTONTEIBIO Ik COBMECTIO CO CREPETHMKAMM 11U BbUIOITEHHH
NUMMYECKOTD DKCICPHMERTd, npaKtuueckoil paduThl Mo HCCTCILOBAHIIO CBOHCTR
WEVHACMBIX BCILCCTR, pealsatliin yughHore npoeKkia u popMyIUPOBATE BRIBOALL
110 Pe3y/ibTaram NpOBCAEHTBIX Acele0BAHMH MY TEM COIrnacoBaHiil no3ULLL B
X0 (e ODCYHKICHHS 1 0OMEHA MASTHAME.

Opeaaienie YHHBEPCAIbHLIMHI peryasTHEHLIMH JeHCTBHAMI

CAMOCTOSTCNBIO MIANMpoBaTh ¥ OCYLECTR AT CHOIO  TO3HABATEILHYIO
JestensHocTh, onpelcias et UG U Jaadid. KOUTPOIMpOBarh W 110 MEPE
HEOOXOAMMOCTH  KOPPEKTHPOBATh npeLIardeMulil - aaropiiM geHeTBHE  NpH
SEIDOTHEHIH  yuebnBIX M HCCIEAOBATEThERHX samas,  BbIOMpars Haubo.ee
SUPCKTHBHDIA CrocoB WX peliedust ¢ YIETOM DONYHEHHi HOBLIX 3HAHUE O
gelecTBAY M XHMHUECKUX peakilHax,

QCYLECTBIATH CAMOKOHTPONL cpoell JesTeNLHOCTH 118 OCHOBE CAMOdHAINSY

M CAMOOLIEHKH,
[PE/IMETUBIE P E3VIbLTATDI
10 KIACC

MMpeMeTHBIe  PE3YIIBTATH ocpoeHnst  Kypea  «Oprajpyeckas  XEMITED
QrpamKalon .

cpopMUPOBAHTIOCTE npencranienti o KUMMHCCKOH  COCTaBISONEH
SCTCCTRCHHO-HAYUHON  KapTiibl  MIpa,  polH CHMHIM B TIOSHAHITN  ABISHUH




npupotst, B opuiposaliil MuiLLelsE | KYIBTYpLL  JIHHHOCTH, gé
(y HKLMOLIATLHOH TPAMOTHOCTH, HEOBXOIUMON U8 PCLIEH S HPAKTHHECKIX 3a,1aM
1 SKOAOTHICCKH 0BOCHOBAIHOID OTHOLICHI K CROCMY 3OOPOBLIY | [PUPOLHON

cpele;
plAdeIIHE  CHCTEMO  XMMHUECKIX sgapiii,  KoTopas  BRIIOHACT.
QCHOBOMOIAAFOIIHE  TIOH [T (xHMHUCCKUIT  3ACMEIT,  ATOM, EKTROIHA

GOONOUKS ATOMA, MOJISKY T, BAISLTHOCTD, JACKTPOOTPUILATENLHOCTE, CHMMHCCKAs
CRSth. CIPYKTYPHAs (popmMyna (paspipHyTas H coxpamnnasn ), Mob, MOIApHaH
vacea, MOaspHLIL  00LEM, YIIEPOANBLIH  CRCNET, By IKUHOHATEIAA  TPYTII,
pUANKAT, HIOMCPHS. H3OMEPEL FOMOTOIIIHeCKHE pin. ToMOI0TH, YITIEBOAOPOLBL,
KMCTOPOIL M a30TCONEKALINE COCLUNCHMS, MOHOMED, TI0JHMER, CTPYRTYPHOC
JRCHO, BEICOKOMOICKYIAPHBIC COCLHIenTs); TEOPUH 1 3UKOHEl ([€OPI CTPOEH K
OPraHiHecKHx BELLECTH A. M. Byii1cpoBa, 34K01 COXpaHElIHi MACCH] BELIECTB
FAKOHOMEPHOCTH, CHMBO.ITHECKHI  #3BIK XHUMHH, MUPOBO3IPCHYCCKNE  SHAITA,
gedcalline B QCHOBE NOHWMAaHIA APUINHHOCTH B CHCTEMHOCTH XHMUHCCKHX
grieHuil,  (pakTonornueckue CBLCHL O croileTBAX, COCTape, Loaydelivd i
Ge3OTHICHOM  HCMOIE3OBATTHE BASKHEH LMK  OpradAYeckux Bellects B OLITY H
HPAKTAHECKOR NeATC.IBHOCTH qElOBeKA:

chopMUPOBAHHOCTD YMCHILI BLISBIATD XAPAKTCPHBIE  HPHIHAKE OIS,
YCTAHARIMBATE HX BIAHMOCEASD, HeNONE3OBATE COOTBETCTRYHOIIHE NOIBTH TP
OTIMCAH I COCTARA, CTPOCHIH H HPEBPALLEHNH OpLallHCCRER COCTHIEHM !

chopMEPOBAIIHOCTE YMEHUH  HCTIOALIOBATE CHMUHCCKYI0  CHMBOIHKEY UL
COCTABIEHHA MOJEKY.BIPHBIX M CTPYKTYPHBLIX {pasBEPHYTOM, coRpalEHNON)
popyyn  Oprauuiccrix BEILCCTE M YPAaBUCHHH  XHMHUCCKILX pealiiti,
HATOTABNABATL, MOJIEAH MONEKY! OpralHeCcKiLx BENIECTE AU HITIOCTRALHH HX
KUMHIECKOTO | TIPOCTPANC TBEHHOID CTPOCITHA,

clhopMupoBalHOCTL yMenHil yCTalaBnmeath NPUBAANCABOCTE I3y ICITHBIX
QPrayuHecks  BeIeCTs 110 HX CcoCraBRy M CTPORHHKY K OnpPeACENTHOMY
Knacey/1pymie cosiMHeHHH  (YIIEBONOPOL], KHCIOpad azOTCH e pratme
COC IMHCHIY, BLICOKOMOUERY. IAPLILIE COC/UILICHNS ), JABaTE WM HasBalins 1o
CHCTEMATHUECKOH HOMENRAATY P (IUPAC), a TakmKe NPUBOUAHATE TPHBHAIBLLLIE
A3BANHAA  OTICIBIBLIX OPraHnYyCCKHX BCIIECTB (3TH.IEH, MPOTHIEH, aueTiiIcH,
THUe N THEO b, TIHIEPHH, (JeHoil, (opMalbacriil, all (ALASTAI, MYPaBLHHAA
KHCI0TA, YKCYCHAS KICIOTA, ONCHHOBAA KUCIOTE, CreApHHOBAY KIC10Ta, CHHKOBE.
GpyKTO3, KPAXMall, HeLaI0N05, CIALLLTN )

c(hOPMHEPOBAHIIOCTL  ¥MEHM  ONUPEICIATL BUOLI XMMHYECKOH CBA3H B
OPTaAHIYCCKIX COC/IHHCHHAX (OnMHAPHBLE M KPATHDLIE ),




cHOPMUPOBAHIOCTE ¥ METTHI (IpUMENHTL  TONOHEHRHL TEOPHH cTpocHns
OPFAHHYECKAX BELICCTR A. M. byTieposa A 00LACHCHIS SANUCHMOCTH CHOHCIB
BELLECTH OT WX COCTABA M CTPOCHIL 3aK0H COXPALICHIS MACCHI BCHISCTE,

chopMUpOBATTHOCTE vmeHuil  xapaxiepnionaTh cocras,  CTpoeHue,
(UIUUECKHE W XHMHUSCRAL cpoffcTsa THMHINLIX IPCACTABHIENCH PasTHHIILIX
K1ACCOR OPIAITMICCKIX BEWCCTB (Metatl, J7al, ATHIEN, OPONMICH, dUSTHICH.
Gyragnes-1,3, \ernabyTaen-1,3, Gerson, Mel1anol, ATanod, ITHACHTMKEO b,
TR IEpHH, (PEHOIL, ALSTaThICTHI, MYPABBHHAS M YKCYCHAL KUSTOTDI, CAKOKOEE,
EPAXMAT, USN1H0/103d, AMUHOYRCY CHI nenora), MINOCTPHPOBATE FEHETHHCCRIO
CBA3L MOMAY 1MMU YPaBHCHHAMIL COOTBETCTRYOIIHXY XHMPYCCKHX peaitti ¢
HCLOILI0RAHICM CTPY KTYPHBIX (QOPMY.13

ChOPMHPOBAHIOCT YMEHHS XAPAKTEPHI0BATE HCTOHHIKH V11 BOLOPOANOTO
chipha  {Hedrs, MpUPOIHBI  1a3,  ¥TOlB), cnocohsl  Bx  nepepaboTki W
PAKTHUECKOE 1IPHMEHCHHE HPOLYKTOR HEPCPADOTEH;

chopMUPOBAHHOCTD YMEHUIH  IPOBOANTEL  BRIMMCICHIA 10 XHAMIHECKHM
VpaBHETHAM (Macchl, obbEML, KOMMUECTRA MCXOJAHOTO BCIIeCBd AN MPOIY KT
PeAKLAM 110 H3BCECITHBIM  Macce. OOBLEMY, KOIMHECTBY OIHOTO M3 HCXDAHBIX
BELLCCTB MM HPOIYKTOB PeaKiii)

chHOpPMHUPOBAHIIOCT yMEHHH  BIAISTE cuereMoil 3Hanui 00 OCHOBHBIX
METOAX HAYUHOIO MO3HAIWA, HOMOIB3YEMEIX B NHMMIL HPH HM3YHEHHN BeIIECTs 1
CUMHASCCKHX spiennil (1Habnmoaenine, HIMEpPSIHe, JKCTICPHMEHT, MO,IETUPOBUHHC ).
HCTIONB30BAT], CHCTCMHBIC XHMMYECKME 3HAHWH U3 PUHATHSL PELICHUH B
KOHKPETHBIX  JKH3HCHHBIX  CHTYAIIAX, CHAZAHHBIX ¢ BEMecTBamn M HX
MpHMEelIEHH M

COPMAPOBAHIIOCTH ¥ MUEHHH cOOIOATE paBuia HONL30BANAS XHM HIECKOH
HOCYIOR W JaDopatopiikiM OGOPYAOBAHNCM, a TaRAC Mpasiid pOpalleHns ¢
BELECTBAMY B COOTBCUTCTRMH ¢ HHCTPYRUIAMHE 110 BLUTON HEHUIO 14D0OPATOPHEIN
XUMHUECKHX OTILITOR;

ChHOpMHPOBAHHOCT D yMelnil  unanuMpoBarh L BEINOIHATE XHMHUECKHRA
AKCAEPUMENT (IIPEBPULLELIMA OPraiHHECKIR BELLC [B [IPH HATPEBALLIH, TOAYHCHIC
JTHIEHA M M3YUEHHE CI0  CBOHCTB, KAHCCTBCHHLIC PEAKLHHE  OPTaiiHCCeRly
BellCers, Jenarypaid OelKos NpH NarpeBabiii, BETIILIE PeaKiliin DenKkos) B
COOTBETCTBMM ¢ TIPABUMNAMH  TeXHHKW OCs0macHocTd  HpH obpameHay - ¢
BelecTRUME W J1AGOpATOPHEIM  0BOPYAOBAIINEM,  TPCACTABIATE PE3YIILTATH
CHMIHMCCKOIO aKenepuMenta B opue sarncH ypaBUeHIH  COOTBLTCTRY 0L
peariiii 1 POPMYTHPOBATE BLIBOILL HA OCHOBE STHX PE3Y I TATOR;

chOpMHPOBAIIHOCT,  YMEHHH  KPUTHHCCKH AN T3HPOBATE  XHMUUECKYIO
pHGOPMALMIO, NOTYHEeMYI0 W3 PAsHBIX HCTOYNMKOR  (CpPEactBa  MaccoBoil
uHipopsarwi, Muatepnet i JIPY T,




cOpPMHPOBARTIOCTE yMeH Ui cofaaTL  paBHia IKOOTHICCKH
Hefeco0OnasHoID  [TOBENCHHH I GLITY M TPYLOBOH JESIeIbHOCTH B HenAx
COXPUHENHS CBOSIO 310pOBLA 1 OKRPYKRIOIEH npUpOaIoH CpeAbl. OCO3HARATH
OACHOCTL BO3ACHCTEM Ha AKABLIE O] AHUAMEl OMPENCISIHLIX OPIaHHYCCKIX
BELECTH. TONMMLT CMBICT pokazarens THK, noacHars 1a IPHMEPax CIHOCODBLL
yMENLIICHNS 1 MPe;IOTRPAILeHa X ppeniore po3ilelicTBua B OpralisM
Yo IoReKa;

A odyvalommuxes ¢ OrPAHWYEITHBI MU BOIMOIHOCTAME 3[0POBEAT YMEHUE
NPUMEnsTh  31aH 05 OCHOBHLIN JOCTYTHBIX METOAAX MOEHAAMS BELCTR B
NIMHHCCKUY SBITCHRH!

WS clensix u CrABOBHANMNY  00YHAIOWHXCHT Y MEHHE HCTIOJIB30BA T b
pe ibePHO=TOHEHNYIO cpcremy 0DO3HANEHHI 1. hpaiiia /118 3aiick KHMHUECKHX

(popayL.
11 KJIACC

[ IpeAMETHBIC Pe3yIbTHTE oopoends  kypea «Oomas 1 HeopraHHieCKad
XM OTPRAAIOT!

copmApoBalHOCTE npeactaBieHi: 0 CUMHYECKOH  COCTARTMIOLLCH
ecrecTBelIHO-HAYUHOH  KapTHHBL MUpa. PO XUMUM B TIOHAHWN AR IEHWA
npupodn, B  (POPMHPOBAHHN MBILLIEHMS W KYIBTYPbl  JHHHOCTH. ed
GV HKOHOHATBION IPAMOTHOCTH. HEOBXOMUMOR JUTH PELeHHs TPAKTHHCCKIX 38/
 KOUOTHICCKH 0OOCHOBARIIOTO OTHOWCHAS K CROCMY 3A0POBLIO 1 PHPOJLHOIH
CpEsie;

praqeHde CHCTEMOH  XHMIHCCRHX SHAHHAM,  KOTopas  BEIOHACT.
OCHOBOMONATARLIME 1OHATHA (XUMHUECKHIT 3NEMEHT, aTOM, H20TOI, -, -, d-
JICKTPOHHLIE OpOMTAnH  aTOMOB, MOH, MOUEKYJa, MOb, Mosspubi 00BEM,
B IEHTHOCTE, AIEKTROOTPUIATEIBHOCTL, CTCHERD OKUCTEHM, XHMHUECKAA CBAZDL
(KOBAJIEHTHAS, HOIHAS, METALTHHECKAA, BOAOPO;LHAS ). KPHCTATLIMHIECRAZA pemdTra,
CHOLE XMMUMECKHX  peaknmil,  pacTBop, JIEKTPOAMIB],  HEINCKTPUILHTEL
WIGKTPOMMTHYCCKAS  HCCOUITALLAA, OKUCTUTE b,  BOCCTANOBHTEdL,  CKOPOCThH
CUMHUECKOR PeaKilii, XMMHYETKOE pUBHOBECHE), TEOPHH 11 SAKOHDI (TeopHs
SACKTPOINTHYECKOR IICCOLNALTTH, MepHO;IMHCCKIE 3aK0H . V. Menjencesa,
JUKOH COXPAHCHHS MACChl BEMICCTB, SakOH coxpatenis 1 Hpespallienst JNEpritt
IPH XHMIHCCKIX PeaKLMsIX), 3AKOHOMEPHOCTH. CHMBOJHHCCKITT ALK XHMULL,
MHUPOBO33PCHISCKIE SHAIIMA, Jieallide B GCIIOBE NOITHMas OpUUYHITHOCTH |
CHCTEMHOCTH XHMIUECKHX SBICHHH, harToONOTHYECKHE CBEICHIA O CBOHCTRLX,
COCTARE, TOAYHCHUA U BL3IOMACHOM HETIOIL30BAHNI paAcHe X HEOprallHHeCKHXA
BeleCTn B DLty W |[pa=nc-1'11uucrcuii ACHTENLHOCTH YL IOBCKA;




chopMHPOBAHIOCT yMENHH BEIABINID KapaKTeplibe MPU3LIERA TOHSTHIL,
YCTAHARIABATE MX B3AHMOCEAIE, HCHOMLI0BATE COOTBETCTRYIOINE NOHATHA [TPH
OMMCALTHH HEOPTAHHUECKHX BELECTR H 1A npeBpaLieHnit]

chopMIPOBAHHOCTD yMEHMH HCHIOAL30BATD NHMHMUSCKYIO CUMBOIIHEY LT
cocrapielus  popmyn  BeliecTs U yPUBHCHNH  XMMHIMECKHX peaKiii,
CHOTEMATHHCCKY D HOMEHKIATYPY (ITUPAC) ¥ TPHBHATLHDBIC HASBAHI OTAENBHLIX
HCOPIaHHUECKIX  BCHICCTE (viaplbid ras, YIIEKHCILI ras, daMMuak, raléHas
(ABECTh, 1eraiuénas U3BCCTh, NU1bEBAA COA. NPT M APYIHC)

CpOpMAPOBAHHOUTE YMCHUI OnpeneIdthb RATCHTIOCTE H CTCHEE OKACICHHS
CUMIUECKIN ICMENTOR B COC/UMITCHRAXN PAZIMMIIOTD COCTABA, BILL XH MU HECKOH
ceasH (KOBATSHTHAL, HOIHAA, METATLIYCCKds, BOAOPOAHAs) B COCAMHRIIMAX, [T
K[}HE'I'HH.'IH"M:CE{{)i'l pelérky KOHEPETHOTO BellecTBa (@10MHAN, MOICKYIHPHI,
HOLHAR, METALIAMCCKaN ), XAPAKTCP ¢pelll B BOIHBIX PACTBOPAX HEOPIAHMHECKHX
coeanHel i,

chopmIIPOBANTHOCT VMCHHH VETANAB/IUBATE [PITHAUIEIKHOC LD
[HEOPIAHHUECKHX BCINECTB 110 HX coCTany K ONpPEACICHHOMY KIAcey/ rpytne
coc HIeHHil (1tpoctble BelecTsa — Melallibl | HEMETATIBL, OKCHIbl, OCHOBAHIE,
KHCAOThY. aM(poTepHbIE MHIPOKCHIR, COJIK),

chopMIPOBAIHOCTE yMelMid PACKPBIBATE CMBICT LEPHOAWITECKOTD 3AKOHH H,
1. MeHneieena 1 JAeMOHCTPHPOBATE CIO CHCTCMATHIUPYIOILY 10, OOBACHHTENLHAIO
W TIPOTHOCTHHECKY IO hyTIKLHH;

chopMUpoBaIHOC B YMOHRE  XapaKTepr3oBaTh IEKTPOHIOE  CTPOCHIE
ATOMOB  XHMMTIECKHX  IEMCHTOR |—  nepuoaos [Tep o ANIeCRON  CHETEMBI
cumieeknx oneMenton . ML Menaeieesd, MCTOALINH noHaTHA ws-, p-, d-
JJCKTPOHIIBIE OpOM AN, @IHCPreTHYIeCKHE Y PORHID, OO BACHATT
FAKONOMEPHOCTH H3MCHEHHA CROBCTE XHMMUMECKHX AICMENTOB M HX coeanHeHi
11O TiepHOIaM | FpyIaM [TepHoanUecKkol CHCTEMD wuvpueckix dnementon [ V.
Meriencesd;

COOHOPMAPOBIHHOCTD yMeHIE  XapaKrepusandlb (oluehiBaTh)  001LE
CGIMMUeCKIIe  crolicTBA  HCOPraniMeCKuMX  BEleCTH PA3TMUHBIX  KIACCOR.
TIO;ITBEPIKATE CYLLECTROBAIIME FeHCTHUNCCKON CRS3H MEWAY HEOPraliHicCKIMH
BECCTBAMH C IOMOLLID ypaBHeHnH COOTBCTCTEY FOLIHN NHMHYCCKAX pearLtii

chopMHPOBAHHOCTL YMEHILA KIACCHMILIMPOBATE XHMUYCUKHIC PLaklini 10
Pa3IUHBIM OPH3LARAM (UMETY W COCTARY DPEarHpyloiux BCLLEC | B, TEMLIOBOMY
speKkTy peakuii. HIMSHCHHIO CTCHEHEH OKHCISHHN DIEMCHTOR, obpaTHMocTi
peakiiig, YHacTHIO KaTaan3aTopa):

CHOPMHUPOBAHHOCTE yMENnil coCTABIATL YPaBHCHHA PCAKLIME Pa3IiHHbIX
THIOB, [ION1ILIE H COKPALIEHHBIE YPABHCHIA peaK! i HolHOTo OOMEHH., VUM ThIbL
YCIIORHA, 1IPH KOTOPBIX ITH PEAKIAN HAYT D KOHLLA;




chHopVHPOBAHHOCTE yMeHuii  TPOBOMTE  PEARLUAA, MOATREPH AL IHE
KauecTRelHBL  cocraB  Pa3IHHHEBLY [HEOPIAHHICCKHX  BEIECTH, PACTIOI BT E
OIBITHBIM MY TEM HOHBI, NPHCY TCTEYIOUNIE B ROINBIX PACTBOPAX HCOPraHmieckis
BUHIECTR]

ChOpMHPOBAHHOCTL yMeHHH  PACKpBIBATH  CYLIHOCTD QKHUCIHTEBIT0-
BOCCTAHOBMTEILHBIX PeakLyil IOCPEIACTBOM COC FARJIEHUS NICKTPOHHOIO DajuHcd
STUX PCAKIHA]

cihopmMIpOBAIIHOCTD YMCH I OOLACHATE $anHCHIMOCTE CKOPOCTH XHMUHECKOIT
peaKiliy OT PasitHHIbIX hakropoB; XapaKTep CMetIeRI Y UMHUECKOTO PABHOBECHS
B SABHCHMOCTH 0T BHCUIEra soaaeiicrens (nputiumn Jle Larenuel;

chopMHPOBAHHOCTE yMEHNI  XapuKTCpU30BaTE NUMITHOCKHE  TTPONECCR.
LeKAILIE B OCIOBE HPOMBILIICHHOID NIy eI cepHOil KHCIOThI, aMMuaKd, 4
Tarke ChopMHPOBAHIOCTE HPEAC apieniit 00 OOLLMX HAyuHBLIX JIPHHIHIAN 1
AKONOIHYCCKEY TpoDieMax XHMHHECKOTO HPOU3BOACTEA,

¢opPMITPOBAITHOCT D yMelnii  TPOBO;WTE  BRIMHCIEHWI € UEMONBIOBAITHEM
HOHSTHA «Macconas /078 BCIIECTBA B PUCTBOPE?, ODBEMHBIX OTHOIIEHHIT TH30H
PH XUMAYECKHX PEaKimax. Macchl BELIeCTHA Ko 0DBEMA 14308 110 U3HECTHOMY
KOMMUeCTHY BELIeCTRd, Macce HIH OfLEMY OJHOTO 3 YHACTBYIOUX B PEaRILAN
BELICCTR. TClIoBOro (ieria peakiti Ha OCHOBE AKOIOR COXPalcHN? MACChl
BEIIECT B, IPEBPALLCHIS H COXPAHEH NS DTEPTHI,

c(POPMILPOBAITHOCT Y MEHItH cOBMOAATE TPaBHId TOALIOBAHAR XHM HHCCROH
ocy 40H 1 L1aDOPATOPHLLM oGOPYAOBAHAEM, 8 Takike PRI obpalenua ¢
BeHIeCTBAMM B COOTHETCTBMM © WHCTPYKRLAAMA 1O ALITONHEHNI JabopaToplibix
NHMHYECKHX OMLITOB,

chHOPMHPOBAIHOCTE  YMEHHH  LTAITHPOBATE i BLITONHAT  XHMHHECKHH
AKCTICPUMERT (PasNOKCHIE TIEPORCHIA BOIOPOLA B HPUCYTCIBHH KaTaln3atopa.
ONPEIETCHIE  CPelbl  PACTBOPOB  BOIIECTH ¢ NOMOILBIO  ¥HHBEPCAIBIOTO
MHAMKATOPA, BIHAHUE Pasiiibix (raKTopoR HA CKOPOCTh XUMHYECKOH peakliii,
peaktyy HOHIOMe 0dMeHa, KAUCCTBOHHBIC PRI 118 Cy.1baT-, rapOoOHAT- U
XJIOPHA-AHHONb], 1A KATHOI aMMOTHA, PEIICHKE IKCISPHMEHTATBIBIX 3aiat T0
TemaM «Meramisy w «lleseranas) B COOTBCICTEHE ¢ npapmiaMmi TCXHHKHY
Ge30NACHOCTH IPH ODPALIEIHN ¢ BEICCTBIAME M naGopaTopiibiM 0DOPY A0BAHHEM,
MPCACTARIATL  PEIVALTATL  XHMUHECKOTQ sKCHEpHMEHTA B (opMe  3anncH
yPABHCHHH COOTBETCTRYIOILNX peakimil u (POPMYIHPORALE BEIBO B 1 OUHOBRE
ITHX PEIV.IbTAIOB!

CHOPMHPOBAHHOCTE  YMEIKIT  KPHTHHCCKH AHAIMZUPOBATE  XHMIMCCKYI0
HHOOPMALGTO, TOAYHACMYK W3 PasHBIX ACTOMIMKOR  (CPEICTBA  MACCOBOH
KOMMYHHKaNH, FIRTECpHET W ApY! X )




cOpMHPOBAIHOCTE yuenuii - codlnoaTh MpaBuna  3KOJIOTHHCCRH
He.1ecnodpazioro  NOBE)ISHHA B SEITY W TPYA0BOI IRATENLHOCTH B LINI9IX
COXPAHENIHA CBOETO 310POBEA 1 OKPYEAKIET APUPOAHOIT CpE;ipl, OCOIHABATE
OTUCHOCT], BO3ASHCTRHA 1A WHBLIC OPTAHIIME] OTIpencIEIHEIX BEICCTE, NOHITMIA
empicn nokazateist [TIAK, noacHsTs HA npuMepax  crocodbl Y MEILILIEHIT 2
npeaoTBpalleHns ux BpElloro BOIEHCTEHA HA OPTAHN3M HEN0BER.

L 00YUALOTIMXCH C OTPAHKUSHHLIMUE BOAMOKHOCTAME 310POBEAT ¥MEHUE
HPHMEHHTE 3HAHIE o6 OCHOBHKIX OCTYIIIBIX METOJAX O3HANIA BeIleCt B M
CHMEHECKIIX SIBACHHI,

mis cletsix Mo CHabOBHIULIHX OBV HATOLIMXCS:  YMCHHC  HCNONB3OBATE
penBedIO-TOHCHHYIO CHCTCMY oGuanagenni JL bpaiiia A 3aiich KMMUHUECKHX
(hopmy L.
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Conepmanne yueduoro mpeImMeTa «Xumnu — 11», balopslil ypoBeHb

Pazaen 1. Teoperateckne 0CHOBI xamun (16 9)

- Ctpoeane aroMa. Mepnoantecknii aKon 1 [Heprognyueckan CHCTEM: XHMH4ECKHX
suementos J.A.Mexaenecna (4 1)

ATOM, XAMMYECKHH 3JIEMEHT. Maccosoe umcio. Hyxkmaist MaoToner. [IpocTeic W CIHOMKHEIE
BEITECTBA.

3axON COXPAHESHHES MAcChl BELICCT, 3aKOH cOXpaHeHHA | IPeRpaliCHut IHCPIHH [IPH XHMHUSCKHX
peakLpAx, 3aK0l NOCTONHCTEA cocTaps. BelecTsa MONEKYIAPHOTO H HEMOJICKYTAPHOTO CTPOSHHA.

CocToRUHE JTEKTPOHOB B ATOME. AvoMHble OpOMTANH, IHEPreTHUECKHS YPOBH W, NOTYPOBHH.
OcoBeHHOCTH PacipejleNeHns JMEKTPOHoR B ATOMAX HTEMCHTOB Mansni H OONBIIX Mnepyoans.
[padrueckas cXeMa CTPOSHHA 3MeKTPOHHBIX CIIOCB ATOMOB (a7eKTpOHHO-TpadHYecKad (opmya).
ICKTPOHHAL KIACCH(HKATHA 3 EMEHTOB - §-, p-y d-, {-3MeMenThRL CrgA3h MEPHOITIECKOID 3AK0HA 1
EPHOIHEECKOH CHCTCMbI KUMHYECKHY NCMENTO8 C TeopHei CTPOCHHS ATOMOR.

BaTeHTIOCTD W BLICHTHBIE BO3MOMKHOCTH aromon, OcroBmoe W BO0YHKIEHHOC COCTOATIHE aTOMA.
Crenens oxacnennd. CpaBHenwe o waTHil «BATEHTHOCTE H (CTCHEND OKHC/ICHAAR. TlepHoIngecKor
H3MCHEHHE BATEHTHOCTH U PA3MEPOB ATOMOB.

Pacuerupie 3a1aun. BLIUMCICHHS M0 XEMHECCKHM YpaBHEHUAM © WCMOIB30BAHUEM MOHATHH
CKOTHHECTRO BELISCTBaR, «(MAccan, «ODBEM .

- Crpoexne BemeCTBa (4 1)

KpMEdecKas CR#3b. DIEKTPOOTPHUATEIRHOCTS. Buael @ MeXaHu3sMbl 0DpazoBaHui XMMHYCCKOH
chsan. Monaas ceass, KaTnoHb! H aHAOHEL KoBa/lcHTHAS HemojiApHas cAn3b, KopaleHTHas MOIIPHad
csibh. MeTanmHuyecKas CBA3b. Bogopoomas CBA3b, ©€ polb B dopMHpOBAHKA  CTPYKTYP
GuonoTamepos. EjiHHag TPUPO/IA XUMHEUCCKHR CBA3CH.

[pocTpaHCTBEHIIOE CTPOCHHE MOJEKYT HEOpralHvecknX H OpPraHiuecKux BEICCTB. [Mouarue o
THOpH;(H3aIHE aTOMHBIX opbuTaicii. Brasl ruOpHH3ai ATOMIEIX opOuTaieli. 3aBHCHMOCTE
IPOCTPAHCTECHHOTO CTPOCHUA MOTEKvI 0T Buaa rEOpHIMiamui (numeinas, TPEyTO:bIAd H

TeTpaspHyeckas Gopma MOJIEKYT).

Tunel  KpUCTAATHHECKHX — PEIICTOK. Houmsie, ATOMHEIE, MOICKYTADHBIC, MeTALIHIeCKHE
KPHCTAJTHYECKHE PEILICTKA H cBOCTRA BemecTs. BeniecTsa MOJICKYIAPHOTO H HEMONEKYIAPIIOTD
crpocuns. [IpranHet MHOTOODpa3Hg BEIIeCTE: [TOMMMOPDA3M, ATIIOTPOIHA, H30MEPHS, TOMOIION M4,

Temomerpanus, Moaeii HOIHbIX, aTOMHEIX MOTEKYTAPHEIX # METATIWIECKHX KPACTALIH YCTKHK
pemerok. Mojemns MOIekyn H3OMEPOE, TOMOTIOIOB.

. Xpmaueckne peaxiuy (3 1)

Kaaccuukamis XUMHHICCKEX peaKi#il B HCOPraHHYCCKOH W OPTaHIYecKoH XHMHA N0 PasiiIHbM
TPRATIAKAM. OxHCTHTETEHO-BOCCTAHOBHTEIBHBIC PEAKIIHH. Peakiil PasIOMEHMS, COCOHHCHNA,
saneiieEns M oOmena.  OBparHMBie M HeoOpaTHMBIC — PCaKi{HAH. DKI0TEPMHYECKHE H
3HIOTEPMHUYECKHE PeakIHi. Temnonoii oddext peakunn, 3akol Tecca. TepMOXHMHYECKHE
ypasHenns, TensoTa 00pasoBanys. TenmoTa CropaHis.

CxopocTs peakuii, PaxkTopol, BIIHIINE HA CKOPOCTH PEaKIHN: IPHPOTA Peardpyrotlx BEIIIECTR,
KOHOEHTPALVS (3aKOH [eACTBYHOMMX Macc), TeMmeparypa (IpaBuio Baut-Togdga). Tlnomank
MOBEPXHOCTH CONPHKOCHOBEHHA pearHpyrIIIX BCILECTS. JHepTHA AKTHBAUMH. KaTanuiaTopel.
Katanus. PoTs KaTAIA3aTOPOB B IPHPOIE H MK TEHCH(MIKAITHN TCXHOTOTHIECKIX TPOLECCOB.




TMoHATHE XMMMYECKOTO pPABHOBECHA. dakTopbl, BIHANMAC HA CMCINEHHME [ABHOBECHS
(KOHIEHTPAKA PeareHToR. TeMIepaTrypa H napneime). Tprnmun Jle lIatense. Poib CMEILETHA
PABHOBECHS B YBCHHICHHH BEIXOA 1IPOJIYKTA B < IMMYECKOH TPOMBIITITEHIOCTH.

Jlemoucrpanui, Pasioxenne nepoKcHaa BoNopo/ia B MpHMCYTCTBHE KaTain3aropad.

JlaboparopHbi¢ ONBITHL M3yuenHe BIHSHAA PA3THAHBIN haKTOpOB Td CKOPOCTD XHMWICCKIAX
peaKLHi.

Pacaerasie 3ajiagu. PacueTil Mo TePMOXUMUHECKHM YPABHEHHAM.
- Pacreopbi (5 9)

Jmcmepelibie CHCTEMBL [lonsTHE O HCHEPCHEIN CHCTEMAX. TlucnepenonHas cpefa H jcnepeHa
dasza, Kmaccuuralis JAACHEPCHBIX CHCTEM H HX OPAKTHYECKOE 3Ha4eHne. Herunnbie pactBOpSL
Shderr TangaA. TlousTHe 0 KOJJIOKIABX PacTBOPaX,

UK TPONHTHYECKAS IHCCOHAHA. CTerenp THCCONMANNH. 3aBHCHMOCTE MCXaHA3Ma OHECOTHALHIT
oT XapakTepa XHMHYECKHX cpmaeii B atexTpoauTax. CuibHEE M cnabme anexTponuThl Cpeia
BOJIHBIX PACTBOpOR: Kuclad, HEHTpATRHA, penogHas. BoJopoaHpld NoKalaTelb (pH) pacTeOpa.
W mikaTopal, 3nauenne cpe/isl pacTROpos 178 XHMAYECKHEX i OHONOrHIeCKuX MpOHECCOB.

Peaimni HOHIOTO 0OMCHA B BOJHOM pacTBOPE. Y enosus NPOTeKaHWa PEAKLHH, BHITIAICHUE OCa/ (K,
BLITENIEHUE Fa3a, 00pa3oBaHne cr1aboro NEKTPOINTA.

Tropos3 opraHuyeckHx o HCOpPraHW9ecKuX cocamHenuiit. I'napoims coleli pa3HIHEN THIIOR.
TemoBCTPALHE. Ipdexr Tungans. Peaknui HOHHOTO oOMeHA B pacTBOPE.

JlaGopaTopabie 01LITHL Onpenenenye peaklvi Cpetsl VITHREPCATEHBIM HHARKATOPOM. I uapoaus
co/iell parnHIHbpiX THITOB.

Paamea 2. Heopranugeckas XHMHH (15 49)
- Meramisi (8 1)

TlogoacecHRE METATIOB B MepUOAMIECKOH CHCTEME xinvmuccknx ementos J1.M. Men/jcneesa.
OGuHe cBOHCTBA METALIOR. EKTPOXHMHIECKIH DAL HATIpsIKEHWH MeTal 0B, (Obupme crnocobsl
JIOTYHCHHA METATLIOB.

INeKTpoIH3. JNEKTPOIH3 PaciiiaBoB M BOJUIEIX  PAcTEOPOB 3JCKTPOIHTOB C HHEPTHLIMH
yrexrpoaami. TIpuMCHEHHE ICKTPONH3A B JIPOMBIILIEHHOCTH.

Koppo2ms METALIOR. Yuiepb or kopposud. Buki KOppo3HK (xuMudecKat u HIEKTPOXMMHUECKAs ).
CrocoBE  3amdThi METATIOB 0T KOPPO3WH: JICTHPOBAHME, ANTHKOPPO3HOHHEBIE  [OKPhITHA
(HeMeTATIHICCKEE, XHMWICCKAC M METALTHHCCKME — AHO/MBE H KATOMAHLIE), MPOTEKTOpHAA
3ANIHTA, HHTHOHPOBAHUE,

Ob30p MCTALTHYECKHX DNIEMCHTOR A-rpynii. ®u3gueckne ¥ XMMHICCIHE CBOHCTBA METALIOB A-
rpyn. [TpaveneHHe.

(630p METALTHYCCKHX DIEMCHTOB B-rpynit.

Crnapsi  Merauiop.  Jlerupywomme  100aBKH. Knaccupurauus  conasos.  HyryH. Crans.
JlerupopalHbie CTAIIM.

OKCUIE ¥ CEAPOKCH IR MeTan1oB. CROHCTBA OKCHAOE I rH/IPOKCHIOR METAILIOR.

NemoneTpaun, Ko/nexiua MeTawios ¢ pas/MaHEIME  (QH3HYeCKUMA ceoficreamy, Peakiy,
XapAKTEPU3YIONHE CBOHCTEE METAIOB, HX OKCHAOD u ruapoxcrnos, KayccTsenbie peakiny Ha
KATHOHBI.




JlaGopaTopakie 0NBITEL B3aiMOIeHCTBUE HHHKA M JKEJIC34 € pACTROPAMH KHCTIOT H mesioueii.
[paxTHaceKas pabora Nel. Peinenue Kcl [CPHMEHTA/IBHBIX 3a1a4 10 TEME «MeTans.

- Hemeranms: (7 4)

()G30p CBOMHCTE HEMETATLIOB. Tonoxene nemeranios B [ICXD. M3veHeHHE CBOACTE HEMETATIOR B
mepHoax H B A-rpynnax. Crpoenue OpPOCTEIX BelmecTs — HEMETALIOR. ORUCTIHTEIBHO-
BOCCTAHOBUTE/IRHBIC CROMCTBA THITHHHBIX HEMETATLIOB.

CroficTRa ¥ TIpHMeHEHHE BOKHCHIINX HeMeTaI0B: YITepola M KpeMHFd, a30Ta n dochopa,
KyCI0po;1a W cephl, Topa u Xnopa.

O6mag xapakTepucTHEE H cROTICTEA BHICUIEX OKCH/OB HCMETanIoR H KAC/IOPOIOCONepHalInm
KHCIOT.

BojlopoaHsle  COETHHCHMI HEMETAIIOB.  3AKOHOMEPHOCTH  M3MEHCHILA crOfiCTE  JIETYIHX
BONIOPOHBIX COCTHICHIH HEMETAILIOR B TIeprogax 1 A-Tpynnax.

[emerAueckas CEAYb HCOPTAHWICCKHX I OPraHHYecKuX BeIECTE. ['eHeTHHECKHNES PATIDL.

Tlemoncrpaiun, OGpasiibl semeTanios, O6pasiEl OKCHI0B HEMETAILIOR W KHCTIOPO;ICOIePRATIHN
kncnoT. Peaxinn, XapaKTepu3yIonme cROHCTBA HEMETAIOR, NX OKCHAOE 1 FHIAPOKCHIOR.

JlaGoparopHsie ONBITEL KavecTReHHEIC PeaKiHH Ha aHHOHEL
MpaxravecKad pabora Nel. Pemnerme IKCIICPHMEHTATBHBIX 38,121 TI0 TEME «HemeTabi».
Paznen 3. XuMuH 0 KAIHL (2 =)

NpMig B OuITy. [IpOmyKThl TMTaHMA. BrrroBas xuMus. OTI/OUHBIE MaTepHATbL Mebens.
JlexapcTBeHHBIC NPETapaThL.

YEMAdecKas OpPOMbIIINERHOCTE A OKpYIKAKOMAsS  CPEed. MeTounuKy 3arpssnecHid  BO3UYXE,
BOJOEMOE ¥ TIOYBBI. Ixonoraeckui MonnTopaET. [IpeaensHo JIOMYCTHMEIE KOHIICHTPALHA,

llemoBerpannn. CuIBMEL O A4ArpA3HEHIH BO3IYXA, BOMbI I MOTELL.




TemaraHeckoe N1ANHPOBAHAE
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TloypouHoe IWIAHAPOBAHKE

(1 4 B HEZETIO, BCELO 34 g, u3 HEX 1 4 - pelepBHOe BpEMS)

[ e

n/m

Tema ypoka

KomigecTBO HacoB

Beero | KonTposisasie | [Tpaxrateckue
paboTel paboTh

HaupoHaTbHO-
perMoHaILHbIH
KOMOOHCHT

s

XHMHEYECKH I JTeMEHT.
Hyxmnel. F30TOMEL.
FAKOHE COXPaHCHHA
Macckl B 3IEPIHE B
XHMMHH.

[Mepro;(MHeCKHH 3AK0H.
PacnpeneleHme
JICKTPOHOB B aroMax
JNEMCHTOR MATHIX
MEPHOIOR.

Pacnpeag/cHHE
ANEKTPONOR B aTOMAaXx
YIEMCHTOB DOJIBIIHX
HEPHOLOB.

BanedTHOCTE H
BATEHTHRIE
ROAMOKHOCTH ST0MOB.

Hornag 1 KOBAIEHTHAA
CRATH.

Meraninuaeckas CBA3b.
Bopoponnad CBAIL.

[TpocTpancTReNHOE
CTPOSHHE MOIEKYT.

KpHcTATIHYECKHE
PELICTEH.

9

Kraccuduranmg
XHAMHUECKAX PeaKiuii.

10.

CKOpOCTE XHMHICCKHX
peaKimi.




M7, | Xusneckoe = R

paBHORECHE ¥ YCIIOBHA
2I'0 CMELICHHA.

JlucriepeHbic CHCTEMBL.

I‘ 14, Peariii HOHHOTO |

INeKTPOIUTHICCKAR |

| AMCCOIHATAN.
BoaopoaHEli

| 1oKazaTeilb. |

| obMeHa.

Tlpobrema _I
ONYCTBIHHBAHUA B |
KanMBIKAH.

Boaopoteli
MoKazaTe1h BO/IbL A
| MOYB B PEIHOHE |

ISR R

I mapoinis
OPraiHyecKH 1
HEOPralln4ecKHX
coelHHeHHI.

KontponsHas pabota
Nal 1o TeMam
«BakHeHIIAS
XEMHYECKHE MOHATHA H
sakoHEIR, «CTpOSHHE
BEIECTRA,

¢« X HMHHECKHE
peakiign», «PAacTBROPEI».

17.

OOmas XapaKTepucTHRA
i c1iocoDEl NOTYHCHAA
METRILIOB.

18,

DINEKTPOJI3.

19,

Koppoass METATIOB H
ee Mpe/lyIpeKICHIe.

(Qf30p METANITHYECKHX
31eMERTOB A-TPY1ITL

[TpoBnema KagecTsa
BOJIEL B PErHOHE

Obmmuit obaop
METALTHYECKHX
| a7eMeHTOB B-TpyIIL.

22

Carkl METANN0B.

|

TpammMoHHLIE
BH,15I HAPOOHOTO
HCKYCCTBa
KATMbIKOB

23.

OKcHIbl H TMAPOKCHAB
METALIOR.




24,

mpEI'HEIEGKB_H pabota
Nel. PewcHue
IKCIEPUMEHTATIBIX
sa/1ay o TeMe
wheTanmi».

ey

25

(O630p HCMETALIOB.

26.

Croiicrsa ¥

TpUMEHETTHE
pREHCHIIEX
HEMETANIOR.

OKCHNOB HEMETAIOB H

KHCIOT.

(6naa xapaKTepUCTUKa

KHCITOPOZOCOIEPIKALIMX

CHmuKaTHAaS
MPOMEIIICHHOCTh B
pecnybmiKe

Boaopo/iHbie
coeouIeHMS
HEMCTA/IOB.

|'eneTHYECKAsN CBASE
HEOpPI'aHHYECKHX H
OpraHAYecKHX
BEIIECTE.

30.

IIpakTuteckas paboTa
Ne2. Pemenue
JKCIIEPHMCHTATBHRIX
qamay [o TEME
aHemeTaTIbIY,

31

Koutpoapnas padoTa
| Ne2 mo renMam
gMeTanis»
wHemeTamsy,

KiMpdA H AH3IHD.

DroOTHUSCKIE
npodieMbl
KamibikHe

34

PesepRHOE BpemMi

Qfmes KOMM4ECTRO YACOR 10
NporpamMMe

34




VYUELHO-METOANYECK OF OBECIIEYEHNE
OBPA3ZOBATEJILHOTO I POUHECCA
OBSIBATEILHBIE YUED HLIE MATEPHAJIBI LAY YEHHKA

» Xymus. || gnace’ PynsuThc [ E.. @enpavan G ARLHONEPHOC abLEecTBo

«Manateiserso «llpocseienne

METOAUYECKHE MATEPHAJDLL LIS YHATESA

Xunpst, JUIgaKTHYeCKHN MarepHall. 10-11 wmacest, A.M.Pancigni
Qprasnueckas XHMHI B TecTax. 3;1A94axX W VIIPARKHEHHAX. (),C .1 adbpuens,
LI.OcTpoyMos, 1.E.Octpoymona

Q61 XAMMS B Tectax, 3aaaiax [ yTpakHCHIDR. O.C.T abpuc.isll,

M.T.Octpoymos, A.l "Bregenckas

LHUPPOBLIE OBPAZOBATE/IBHBIE PLCYPCHI M PECYPCDI CETH
MHTEPHET

hitp:/fschool-colleetion edwruf




