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NOACHUTEILHAS 3AIMMHCKA

Iporpamma  no  xpmum Hi  YpoBHe c¢pemxero obmero obpazosaHnsy
paspaboTaHa Ha ocHome PenepansHoro sakona ot 29122012 Ne 273-03 «Of
obpaszopanum p Poceuiickoi Denepaunny, Tpebosanuii k PEIYABTaTAM OCROCHNA
denepansuoii ofpazosarennHoi NporpaMmel cpensero ofmero 0bpazonaHug
(®OIT  COO), MPCACTARNCHNBIX B Degepannmon TOCYIAPCTREHHOM
ohpasoBaTENEHOM clanfapre COO, ¢ yusrom Konuenumm  npenonasaims
Y4ebHoro npemmera «Xmmisy B 00pasoRaTentiLx Opraiusaudax  Poceuiickoi
Penepaunny, PEATHIVIOWNX  DCHOBHEE obpazoparensHpe nNporpaMmMe, — u
OCHOBHEIX  monomennii  «Crpareruy PA3BHTHA  BoCMTaEmS B Poceniickoii
Denepanun na mepon mao 2025 romaw (Pacnopssenue Ipasnrenscrea P o
29.05. 2015 Mo 996 - p.).

OcnoBy nomgxonor x PaspaboTke nporpaMmal no XHMHH, K onpensnedsio
0bIel erparerus oby4eHns, BOCIHTa g 1 PA3BHTHA 0DYYaIONHXCH CPEACTEBAMH
yuebHoTo npemMera « Xy ana 10-11 knaccon na Gasopom ¥YPOBHE COCTARHIH
KOHLENTYambHble nonowenus OIOC COO0 o BiauMooDycnosIeHHocTH ened,
CONepXanud, pesyabTaToR obYueHMA M Tpefopamuil 1 YPOBHID mMooroToRKH
BEIMYCKHHKOE,

Xumuueckoe obpasoBanme, nomy4aemos BEIITYCKHHKAMK
obmeobpasopareano OPrauM3alNe, ABIASTCH HEOTBeMACMON  wYacThio px
obpazoBanHocTH.  OHo CVAHT  3aBePIIAIOUIMM  STamon PeANlHIALMYM  ma
COOTBETCTBYIOMIEM eMY Gasorom YPOBHE KANMEBLIX LEeHHOCTR, NPHCYIIHX
HENOCTHOH CHCTEME XHMHYeckoro obpasosans. M  uennocTH Kacaiorcs
TO3HAHHA 30K0HOB PHPOJIE], hopMuposanna MHPOBO3IpeHHs 1 0BuIeH KynbTypL
ACHIOBEKE, A TAKKE IKONOTHYECKH 00OCHOBAHHOTO  OTHOWCHIA K CROEMY
HI0POBBKY M mpupoHOL cpeme. Peammayercs  xuMmmueckoe o0pazosanne
o0yuaroinmxcs Ha YPoBHe cpeqrero obmero ofipazosanns CPSACTBAMH yyelHoro
NPEMMETa «XHMHAY, comepEanHe W NOCTpOEHHE KOTOpPOro onpencieHw g

CHCTEMBI cpennero obimero obpasosanng b Poceniickoil henepanmm,

XHMHA Kak 30eMEeHT CHCTeMLI CCTECTBEHHRIN HAYK Mrpaer 0cobyio ponk B
COBPEMEHHOH UMBHIMIALNH, B COTaHMy HOBOH a3kl MaTepHannHoii EYNBTVPLI.
Ona BHOCHT cBOf BRnan & (popMEpoBaHKe pauHoRATLHONG HAYYHOTO MBILNEHMS,
B COINAHHE LNOCTHOIO NpeeTamIenns of OKPYHAOIIEM MHPE Kak O eqHHCTRE
NPHPOAEL H YenoBeka, KOTOpOe QOPMUPYETCHE B XHMHM Ha OCHOBE MOHHMAHHA
BEMECTRBEHHOTO COCTABA OKPYHAKLIEro MHPa, OCOIHAHMA BIAHMOCEIH MERITY
CTPOCHHEM BRIIECTB, MX CBOHCTEAMH K BOSMOMKHBIME 00JIACTAMY MpUMeHens,



Tecno BIAUMONCHCTBYA C apyriomp CCTECTBCHHLIMM HAYKAMH, XHMuz crana
HEOTheMIeMOH yacTLio MHPOBOH KYTbTYpEL, HeobXoamumev venoprey YCOEUHOrD
TPYIa M MM3HM KEKIOoro wiena obmeetea, CoBpemennas XUMHA Kak Hayka
COSHOATENBHAA, KAK HAYKA BRICOKHX TeXHOMOIHH Hanpaknens pa pelieHne
rAoGaNsHRX npobnem  yeroliumesorg PA3BHTHA Yemopeuectng — ChIpbERO,
FHEPreTHYECKoii, MHLIEBOH, 3K0NOrHYeckoij GezonacHocTy 1 OXPaHEl 300POBES,

B cooteereramy ¢ oDIFMH  1eaaMy H NpHHIMTEMH CpelHero obmero
o0pazonaHms COnepiRatne npeaMeTa «X M (10-11 knacew, Gazopsi ¥POECHE
HIYHCHHA) OpHEHTHpOBAHO NPEHMYLIECTHEHHO Ha obmexynbTyphyio NOATOTORKY
obysamommxcs, HeODXOANMYIO  Jn Ans  BripaboTrn MHPOBOIIPEHYECKHN
OPHCHTHDOR, VCNEIIHOrD  BRMIOYeHHs B WHM3HB  COLMyMa, MpPOIOIKEHHA
00pasoRaHng B PAIMHHEIX 0DNACTAX, He CBAIAMHED HENOCPENCTREHHO ¢ XHMHeT

Cocrarmmommmy Hpeamera «XuMHA»  sBnsROTCH Oa30BEle  Kypom -
«Oprannseckas xuvman «OBas u neoprammyeckas NHMMAY, OCHOBHEIM

IHAHKH MO HeOprauHYeckod Xuumm (¢ BRNIOYCHHEM 3namull 13 OBIER XHMiH) 1
OpraHM4ecko xXummn, DopMuposanne gannoii CHCTEMB! 3HAHHA NPH WayvaeHmy
OpeaMETa  o0ecneuHBaeT BoSMONKHOCTL PAacCMOTpenHE  Beero MHOTOOOpaIHA
BEIUECTE HA OCHORE OO NOHATHI, 3aK0HOB 1 TEOPHH XHMHMH.

Crpykrypa comepmans KYPCOB — «Opranmveckas xumusy «0man u
HEOPraHHYeCkas Xumiram copMuporana B HpOrpamMMe 1o XMMHHM Ha ocHope
CHCTEMHOTO  Noaxoaa H3IYUEHHI0  yueDHOrG marTepwana u obycrnonnena
HCTOPHYECKH  00OCHOBaHHEM PAIBHTHEM  3HaHmWil  na onpegenéHHarg
TEOPETHYECKHX  ypoBHsx, Tak, s KYPCe Opranddeckoll  XUMHH  BemecTsa
PaccMaTpHBAIOTCH HA YpoBHe KaccHYecKoH  Teopmm CTPOEHHA OpraHHyecKHx
CocnmHeHMH, a Taoke @g YPOBHE CTEPECOXHMMHYECKHX | WIEKTPOHHEIX
Mpencrapienil o cTpoenun BEIMECTR. CBeAeHHS ob H3YHAeMBIX B Kypce
BELICCTRAX NAOTCA B PA3BHTHH — oT YTIEBONOPONOE A0 CHOKHEIX BHONOMHYeCKy
AKTHEHBIX coeguHenui, B K¥Ypce opraHudeckoil xummm NOIYYAT paIBiTHe
chopMuporanake Ha YPOBHC OCHOBHOrO ofimero O0paIOBAHNA NepBOHAYAE LR

Moa womeM  yrnom JPEHHA B npeamere «Xumua» BGazororo YPOBHS
PACCMATPHBACTCH  HMIYYeHHBIT Ha YPOBHE OCHOBHOTO obfiero obpazoranmg
TCOPETHYECKHH  MaTepHan o akTonoruveckre crenenng 0 BEIICCTRBAX M
RHMHYECKOR peakunn, Tak, s HACTHOCTH, B Kypee «O6mas g HEOPraHHYeCKkas
XHMHAD  oDVYYalommMey MPENOCTABNAETCA  BOIMONKHOCTD  OCOIHATL IHAYEHHE
MEPHOAMYECKOTO 3aKoHa ¢ obmereopernyecknx METOAONOIHHECKHX MOSHLIHI,



rayie nopgTs HCTOPHYECKOE  MamMeHenpe hysrumii  s1oro 3aKOHA - of
obobmarmeii 5o obLACHMIOWET | NPOTHOIMPYIOMmEdi.

Eminas cueremg IHAHHA 0 BasHelimmy BELIECTRAX, MX cocTase, CTPOSHIH,
CBOHCTBAX H MPUMEHEHHH, a Take o NHMHUECKHX peakimusx, mx CYIIHOCTH |
JAKOHOMEPHOCT X NPOTeKanHy ADNOMHAETCS B Kypcax 10 g 1l knaccos
MIEMENTAME  Cconepwanug, HMERI MMM EYAbTYponormyveckuii p NPHERATHOH
XApAKTep. ITH  auamug CNOCOBCTRYIOT  mouHMamo BIAHUMOCEAIH  Xpmup
APYTHMH Haykamu, PACKPBIBAIOT e€ pone B No3HaBaTenbHOl | MPaKTHYeCKOH

BRINYCKHHKY OPHEHTHPOBATECH R ODIleCTEEHHD | MHYHOCTHO  3HayHME
npobnemax, ceazanubx o XHMHEH, KpPHTHUeCKH OCMBICTHEATE HHGOPManmio |
TPHMCHATE & 11 Nomoneims 3HAHWH, pelmeHmR HHTEIISKTYANEHRIX 3
IRCNEPHMEHTAThHE HCCISOBATENRCKHY 3anay. B LenoM cogepmanie yueBHorg
Opeivera  «Xumua»  gannore YPOBHS  H3yveHus OPHEHTHPOBAHO  Ha
(hopMmupoBanme ¥ obvuarommxcy MHpOBOSIpeHYeckoll ocworm nmg MOHAMaHHE
(pnocodicrnx Wiell, Tarux xax: MATEPHANLHOS eaHHRCTRO HeOprauuyeckoro u
OPraHHYecKoOro  Mupa, 0bYyCnoBIeHHOCTE CBOMCTE  Beliects mx COCTABOM W
CTPOCHHEM, NOIHABAEMOCTE NPHPOIHEIX  ABmeHui NyTEM  3KCHepHMeHTa 1
PEUICHHA  npoTHBOpenii MCHIY HOBBIMH  akTamu TEOPETHYCCKHMM
MPeANOCEUTKAMH, OCO%HAH e POIH XUMHH B peluenny IKOMNOrHYeckux npobaem, a
Takwe npodnem cOepewens FHEPIETHYECKHX pecypeos, ChIPBA, COINANHA HOBRIX
TeXHomoruii n MATEPHATIOR,

B mname pemepny Jalad  BOCHHTAHHA, pasBuTHE § COHANH A MK
o0yuaroimmnxca MPHHATEI® OporpaMmMol no XHMHH NOAXONLT K ONpeaeIcHHIO
COACPHAHMA M nocTpoenms NPENMETs  MpenyeMaTpuBaT GopMEpoBan e
JHHBEPCANBHBIX  yyeGmex deficreril,  uMeromx balomoe  3navenme nag
PENTHYHLIX  BHIOR ACATENBHOCTH:  pemenus npofaem, noweka, apams d
obpaboriy HHOPMAaLH, HeoBXomumMeIx g NpHOOPETEnHA OMkiTa NPaKTHYeCKOH
H HecneoBarenkckoii ACATENRHOCTH, SaHEMaOue BIIKHOE MECTO B nosnanmy
KHMHH,

o0pazoBanmns, Tax u ua YPOBHE cpenrero ofilmero obpazosanus, NpH onpesenexn
CoaepKaTensHok KAPAKTEPHCTHRY lenell Mayuenug MpeaMeTa HanpasmeHuem

ACATENBHOCTH YeNnoBeka M kak QIHOID HI KOMIIOHEHTOR MHPOBOH KYALTYpPBI,
METONHYCCKOR TOYKH 3penns Taxofi NOIXon K onpemnencwnmo meneii H3YIEHHA
APeAMETa ARIAETCA BIOme ONpPaBIaHHEIM,



Cornacho aammoil Toue OPEHIA TIABHBIMU LensMu mayuemys npeamMeTa
«XHMI» Ha Gazoson Yposne (10 -11 kn.) sensorcy:

* (POPMHPOBaHHE CHCTEMBL  XHMHYeCKHY SHAHHH  Kak BECHE e
COCTABNAMOIICH CCTECTBEHHO-HaYYHO KAPTHHEI MHpa, B OcHOBE KOTOpOii
JICHAT KIMOYeBkie moHATHY, GyHIaMenTaTbHME 3aK0NY W TEOPHH XHMuH,
UCBOCHHE S3LIKA HAYKM, Vemoemme MOHUMAHHE CYLIHOCTH JOCTYMHEIX
obobiennii MHPOBO3IIPEHYECKOrD XApaKTeEpa, O3HakoMNeHne o HCTOpHE
HX PA3BHTHA M CTAHOBNEHKS:

* thopMuposanme 1 PA3BHTHE NpeicTapienuii o HAYYHBIX MeTOZax mosiadmg
BEMIECTE M XHMHYECKHX Peakumii, HeobxogHME ANA nprobperennsy
YMEHHH OpHeHTHpomaThcs g MHPE BCINECTE W XHMHyeckpx ABIIEHH,
HMEOLHX MecTo B npupone, B NPAKTHYECKOH M NoBCeaHeR O HHIHH;

* Pa3BMTHE YMeHHI M cnocobon ACATENLHOCTH, CBATAHHLIX ¢ Habuone e M ¢
OOBACHEHHEM  XHMHYECKO[D IKCIIEpHMeHTa,  cobmofenuen Npagxn
Oesonacnoro of PALIEHHA ¢ BRIIECTRAMH,

Hapany ¢ sram, CONEPHATENEHAS XapakTepHCTHES Leneli H 3a1a4 Hayuenuy
HPEIMETA B NporpaMmMe o XHMHE YTOUHEHA H CKOPPEKTHPORAHA B COOTBETCTRHM
C HOBRIMH MPHOPHTETAMH B CHCTeMe Cpeatero obuwero ofpasosaiis, Ceronms s
NPEnoaBaHie  XuMup g DonbIe CTENCHH  oTxadreg PEANOYTEHHe
NPaKTHYeCKOR  KoMmnoHenTe Colepiania  ofygyenus, OPHEHTHPORAHHOH pg
NOATOTORKY BRIYCKHIKA obieobpazonarennuoii OpraHu3alHK, BIajerouero He
HaGopoM 3mamml, a (hyHKUHOHANE O TPAMOTHOCTBIO, TO eCTE CHOCOBAMM I
YMEHUAMHE GKTHBHOTO nomyyerus SHAHHA W NPUMEHEHHN WX & PeansHOH KHIHK
AN PeIEHHA NpaKTHYCCKHX, a9y,

B ¢Buznm ¢ arum NPH  HIVYEHHH npeaMers «Xumugy AOMHHHPYVIOIEe
IHAYeHHe NpHOBpeTaloT TaHe neny ¥ 3ATA%9H, Kax:

ANAUTAUHA ODYYaIOmMMXCH K YCNOBHAM JHHAMHYHO PA3BHBAIOLIEIOCA MHpa,
opmuposanme HHTCINICKTYANRHO  paseuTofi IHIHOCTH,  roToBOH K
CaMoobpazoBanHio, COTPYIHHYECTRY, CAMOCTOATEIBHOMY NPHHATHIO MPaMOTHRIX
PCIICHHH B KOHKPETHRIX JKHIHEHHLIX CHTYALHAX, CBABAHHBIX C BEWISCTBAMH H Hx
MPHMEHEHHEeM;

hopMEpoBaKe Y ofyvaioummxes  kmogesnix HABLIKOE  (KJMOYeBErx
ROMIETEHINRM), HMemmmx YHUBEPCANLHOE 3HAYeHHe jng PE3IHYHLIX  BHIOB
ACATETLHOCTH: PeleHN npobnem, roncka, ananusa u oOpaboTrn HHPOPMaLTHHE,
HeOOXOMMMEBIX g npHobpeTenna onwrg ACATENBHOCTH, KOTOpas sanmmaer
BIKHOE MECTO B nosnaHumy XHMHH, a Takke anm ouenkm ¢ NI HIME
IKONoreyeckoll  GesomachocTy XAPAKTEPA RIAMAHHA BelleCTE | XHMHYECKHX
fTPOIECCOR HA OPTaHKIM YenoBeka 1 MPHPOaHYIO cpey;



SHAHHA 00 XMMuH p COOTBETCTRKN ¢ HHIHEHHRIMM noTpedHoCTAMN, HCNOILI0RATE
COBPEMCHHRIE HH(BOPMaLHORHLE TEXHONOIHHE 1IN NoHCKa i SHANHIA yuebHoi g
HayaHo-nomy isphoii HEGOpManw XHMHYeCKorg Coneprannm,

hopMiposanme PA3BHTHE Y 00yYarupixey ACLOLUMATHEHOTO 1 JorHYeckorg
MBILISHNS, HﬂﬁﬁMﬂﬂT&ﬂLHﬂﬁ'H, colpannocTy, AKKYPaTHOCTH, KoTopsie ocobey HO
HeobXomimer, § HACTHOCTH, npm NIAHHPOBAHHH W nposefenuy XHMHYeCKoro
IKCTICPHMEHTA;

BoCmHTaHMe v ofyyarommxeg yYoewaénnocty g FYMBHHCTHYeCK O]
HANpPaRNeHHOCTH XHMHH, ef BawHOd POIH B peniermy raoDanLHb npodnen
PALHOHANBHOMD NpHpoononsI0EaHNS, NOMOMHEHNA IHepreTHYeckix Pecypcos g
COXpaHeHus npHpogmoro PABHOBECHS, OCO3HAHMS Heobxoaumocy bepexnoro
OTHOLICHHA K npupoge n CBOEMY 3M0DOBLIO, a Takme npHobpeTenns onprra
HCTONB30BAHHS  [IOMYYeRHRx SHAHWH A78 npuasTHS IPAMOTHEIX pemenmii g
CHTYAUHAX, CRA3aHHLIY ¢ XHMHYECKHMH SRCH M,

Obwee wneno gacos, OTBENEHHEIX JUIS H3VY9eHHs Ko HH, Ha BaszoBom ypogke
Cpeanero obuwero oBpasosanua, cocrannger 68 "acon: B 10 knaces — 34 waca (|
93¢ B Henemo), B 1] knacce — 34 “Haca (1 uac s Hegema),



COIEPKAHWE OBYYEH HA
10 KJIACC
OPTAHUYECKAH XHMUA

Teoperwyeckne ocnopn Opraunveckol xuMmny

COEMuneHHi A. M. Bytaepona, eé OCHOBHBIE TTONIOHEN . Crpyeryphpe hopmMy Ik
OPTaHHYMEeCKHX  BemecTs, lomonors, M30OMepHs.  Xummdeckan ceg3n g
OPraHHYeCKHX coenHHeHHaX — OQAHHAPHEIC H KPATHEIS CRATH,

HNpeacrannenwe o KNACCHMKAIHE OpraHiYeckix bemecTs. Homenknarypa
OPraHHYeCKHX coeaMHenuii (eHCTemaTHyeckan) u TPHBHANEHBIE HazBAMMA
BAAHHEHUIHK MpeacTannTeneil kiaccos OpPTAHHYECKHX BEleCTs,

DKCIIEPHMEHTA T L H e METONBI H3YYEHHS BeuwlecTs § px NpeRpameuii:
O3HaKOMACHHE © obpasuamu OPraHHYeCcKHX BelecTE § MaTEpHANAMM HAa X
OCHOBE, MomenMpomaHHe MOTEKYNT  opranuveckx BRHIECTR, Halmonenwe y
CIHCAHHE NEMOHCTPALMOHHELX OMBITOB Mo NPERPALIEHITO OPraHHHYecKHX RellecTs
NPH HarpeBaHuy (nnaBnenue, obyrnueanue n ropeHue),

¥raesogopojar

ANKaHB: cocrap o CIPOCHHS, rOMOJOrHYECK i pai. Meran w oran -
NPOCTEHIINE TpeCcTARMTENN AIKAHOB: QHIndeckne o XHMHYeCKHe CRoiCcTRA
(Peakuum samemenns FOPEHHA), HAXOWIeHHe B ApHpoae, nmomyHenwe n
NMPHMEHEHHE.,

AJIKEHB: cocTan u CTPOEHHE, TOMOJOrHYeCK PRI DTHNCH W NponHien —
HPOCTEHINE NPSICTABHTENH aNKeHOR: huanbecKHe B XHMEyeckne croficTaa
(peakimm MHAPHPOBAHHSA, TANOreHHpOBaHEA,  rHApaTammm, OKMCIIEHHE W
AOTHMEPHIAUNH), OMYYeHHE H IPHMEHEHHE.

AJIKaaHeHEr: OyTanmen-13 u MeTHNOY Tannen-1,3: CTpOSHHE, BawHCHIIHe
XHMUYeCKHe cBolicTea (peakuma moiHMepr3aunH). IMonyyenue CHHTCTHYECKOrD
KayiayKa H pesHHbl

AJKHHBI: COCTAR H ocobenHoCTH CTPOCHHA, NOMONOTHYSCKHI pAa. AueTHaen
— TpOCTeHmME npemcTasHTens ankuHOR: COCTAH, CTpoeHMe, (HiuYeckne u
KHMHYCCKHE cBOilcTBa (peakiun PHAPHPOBAHHA, FANOTeHHPOBAHH, THApaTalliK,
TOPeHHA ), TOnyYeHHe | TIPHMEHEHHE.

Apensr. Benzon: coctas, CTPOCHHE, (HIHYECKHME H XMMuYeckie ceolicTra
(peakumnn FAIOreHHPOBAHKUA ¥ HHTPOBAIHA), nollyseHue u npmenenwe. Tonyon:
COCmas,  cmpoenie,  gusuueckue u TuMuneckue  ceoticmea  (peaxyuu
SAIOCEHUPOSARUA U HumpOearus), Roayuentie u npuvenenue.  TokcwmocTs



ApeHOB. I'eHeruueckas cpasg MENDY  yraesomopomanu, NMPHHAISKaHMY K
PA3THYHBIM Knaccoaw.

Npupoaneie seroummm yriesonoponos. Ilpuponneii ras g NonyTHRE
HeTAHRE sy, Hedme w eé nMpoicxoxaenue. Cnocobsl nepepaborkn nedn:
NEPEeronka, KpexHur (Tepmideckuii, KaTAHTHYeCKIIT), nHpomys, [Mpomyicrs
nepepaborkn wedih, mux NPHMEHEHHE B NPOMBIIIIEHHOCTH U B ObiTy, Kamennurii
YOOIk H NPOAVKTE ero nepepaboTyy.,

IKCHEPHMERTANEL Hble METOARI W3Y4YEHHA BellecTs W mx NpespanieHuii:
O3HAKOMIIeHHe ¢ obpasmamu MuacTMace, Kaydykos wu PCIHHEL,  KONTeKLMH
«Hedren  u «¥roaes, MOIENHpoBaHHE  Momekyn ¥rieBogoponos g
FANOTEHONPOUIBONKEL, NpoBereHe NPAKTHYeCKOH palors:: Nnony4yeHne sTvnena
H HIYHEHHE eTo croiicTE,

Pacuérinie saqammu.

Borascnenus 1o YPABHEHHIO XHMHYecKoii PCAEUHM  (Macchl, obnéma,
ROIMHYECTE UCXOMHOMO BellecTRa Mg MPOAYKTA PeaKiMH Mo H3BecTHRIM Macce,
oOBEMY, KONMHYECTBY OQHOMO M3 HCXDOHE BELLECTE HIIH NPOIYETOR PEaKITHH),

HH(:JID[}D,EE{I,IIEPEH IHE OPranHYecKne coeanpnenny

Ilpenensuie OLHOATOMHBIE cnHPTEL  Metanog H  3TaHon: crpoenme,
(PHINYECKHE W XHMHYCCKHE CROHCTRA (peaktmmn ¢ axrueRLMA METannams,
FAnoreHoBonopo Tanu, FOpEHHE), NpUMeHeHue, Bonopoansie ey MeR Iy
Moqekynamu cnupros. Jeficteie METAHOTA H 3TaHONa HA OpraHH3M Henosexa.

Muoroatomure CHOHPTRL.  DTHNeHIMHKOME § FIMUOEPHH:  cTpoeHe,
(pHImueckue AHMHYSCKHE CcBOHCTRA (B3auMoneiicTeHe co MENOYHEIMH
METAIIAMH, KayecTrReHHag PEAKIHA Ha MHOroaToMHEE CrHpTel). Jlefictene ua
OpranHamM Yenosexa. [Mpumenense TMTHUEPHAA H 3THASHI THKONR,

Derom:  crpoenne MONCKYNIM, H3HYeckne p XHMHYECKHE CBOHCTEA.
Tokcuanocts denona, Hpumenenne denona,

ANBIETHIEL H  kemownsr, Dopmantaerun, AUCTANBASTHA:  CTpoOeHHe,
(BHIHIECKHE W XEMIYeCKHe CBOMCTHEA (peakumn oxmcieHns | ROCCTAHOBNEH A,
RAMECTEEHHEIE PeaKIHK), MOMyYeHe | NpHMEHEHHE,

OmroocrosHEe HPCAebHble  KapOOHOBHIE  KHETOTAL Mypaseinas y
SRCYCHAN KHCIOTHL CTpocHHE, pHIHYecKe i AHMHYECKHe CRoMcTRa (cBolicTBa,
0DIIHE I8 Knacca RHCIOT, peaKiud aTepudukamm), MONYYEHHE H MPHMEHeHHe,
Creapisosas u onennonag KHCMOTR KaK MpeAcTaBHTENM BhICIIHX KapOOHOBERIX
KHCA0T. MEina Kak comn spicmmx KapOOHOBEIN KHCIOT, My MOoLIee JeifcTene,

Cnowuere sdupm  kag NPOM3BOMHEIE  KapGoHOBRIX  Kuemor, I'Haposns
CAOHHBIX 3DHPOE. A Hph, Imaponus supon, ptimenenne wupos, Buonoruyeckan
POITh HHPOE.



¥rnepogn: COCTaR, KIacCHG Ky YTIeBonoE (MOHO-, - 4
MOMHeaxapuant). Mokoag — npocTeiimng MOHOCaXapH: OcobeHHOCTH CTpOeHHS
MOTERYTLI, buznyeck e H  XHMHYeckne CBOHCTRY {Hianun,.ﬁeﬁmue C
FHAPOKCHTOM Men(Il), oxncnenye AMMHAYHEIM PACTBOPOM oKcHaa cepedpa(l),

Kpaxman u UENOnosa kak NMPHPONHEe NolMepns. Crpoenne Kpaxmama u
Uemonosg, Duanveckpe | XHMHYECKHE  CROficTRg Kpaxmana (rHApomHs,
KA9ECTREHHAR peakimg o HOZOM),

Excnapnmemanmm METOABI  M3Vyqenug BELIECTE M ux NpEBpALTCHuI -

CMHPTOB, KavecTRenpme PEAKLHH O HOATOMITBI CIHPTOB {okHCaeHe 3TaHona
OKCHIONM memn(1l)), MHOTOaTOMHE CIHPTOR {mamm&ﬂwaﬂe FHUepuHa o
THIAPOKCH oM Meau(Il}), anenerngon (OKMCIeHNE AMMHAYH EIM PACTBOPOM OKCH g
cepebpa(l) THIPOKCHT0M Mmenu(Il), BIaHMOaefcTrHe Kpaxmana ¢ HOJ0M ),
npoBetene NpaKTHYeckol paBoTer: CHOMCTRg PACTBOPA yKeyeHoii kuciory

Pacuérhme 340391,

Burascneryy 00  YpasHeHHIO XHMHYeckol PeakunH  (Maccw, O0BEMa,
KOIIHYECTBA HeXogHoro BCIISCTRE WIH nponykra PEAKIHH M0 H3BecTHL N MaCce,
00LREMY, KOIHYECTRY oftorg uy HCXOMHELX BemecTs uny NPOIYKTOR peakimy),

Asorconepmanpma OPTraHHYECKHe Coenmpeny.

AMHHOKMCTOTE Rag amMioTeprge OPraniveckie coennpenny. Tuanueckye
H XHMUYecKkHe cBoicrag AMHHOKHCIOT (Ha PHMEPe raHiHKa), bronoruyeckoe
IHBUCHHE aMHHOKKCTOT, [ lenraagr,

benkn wag NMPHPOIHEE BLICOKOMONEKy IapHKLIE COCHHEHN Y, Mepriranan,

THAPONHS, NeHaTypamug, KAMECTBEHHEIE peakiiny ng Denkh.

:'}E'ETIEPHMEHTHJILHLIE METOME! H3ydenus pemecrs i HX  TpeBpaimenuii:
HabJolente 1 onmcanye AEMOHCTPAUHOHHEIX ongpToR: ACHATYPaUKHA Genkop mpw
HArpeBannm, neeTHLe PEakUNH Benros,

Barcummman}mﬂpnuc COeTHHCH HA

OcHoBHEE NOHATHA XiMup BRICOKOMONEKY Tap RN COCTHHEHM: MOHOMep,
noaHMep, CTPYKTYPHOE 3BeHo, cremeng MOTHMEPH3aNHH, Cpeitas MoJleKy ngpHas
Macca. OcHopruie METOIR cHHTe3a BRICOROMOMEKY IApHEIX COCOMHEHHH —
NoTH MEPHIALHA 1 ITﬂ'JlHHﬂH,IIE‘HCﬂJ_IHH.

KaYYYKOR.
Memnpenmerige CEHIH,



Peamnzanuy MERTIPEIMETHEIX CRAze]] TIPH H3Y4eHHH Oprasitecioi] XHMHH B
10 knacce OCYILECTRAETEH uepes HCOOME3OBAHME Kak o6 CCTCCTBEHHD-
HAYMHLIX DOHATHIE, Tag p NOHATHH, TBMMOWINCH CHCTEMHEIMM fis OTAENLHEIX
NpeiMeToR CCTECTREHHO-HAYYHOID LMK,

OG e CCTECTREHHO-HAYYHIE TIOHSTHY: ABNCHHE, Hayuueiii dakr, THIOTe3a,
JKOH, Teopus, ananmus, CHHTeS, KnaccH(prKans, NEePHOINYTHOCTS, nalnroenue,
HIMEpenHe, IKCIICPHMENT, Mofeny POBaHHe,

Diamxa: MATepHA, 3Heprus, Macca, atom, oanextpon, MOJEKYIa,
IHEPreTHYECKHE YPOBEHB, BellecTso, TENO, obném, 4rperaTHOe  cocTonHKe
BelICCTBa, BHIHYeCkHe Bemnymygy W CAHHHLE HX M3MepeHs,

bronorus: KICTKA, Opraxmuzm, braochepa, ofmey BELISCTE B Oprammzme,
(porocurTes, OHonorwueckn akrnanpe BellecTea (Genku, YITEBOABL,  wHpE),
thepMenTrr).

"eorpadma; MUHEpans!, ropasie nopoms, foe3nble HeKonaemele, TONIHAEG,
PECYpehL.

Texvonorns: mnmesne MPOIYKTHL, OCHOSH pamHoHadRHOMO MHTAHMS,
MOFOLIHE cpencTna, TIEKAPCTBEHHBIE I KOCMeTHYec ke NPenapaTe, MatepHatm ui
HEKYCCTECHHRIX M CHUTeTHYecKix BOTOKOH,

1 KJACC
OBUIAS H HEOPT AHHYECKAS XHMs|

Teopernueckne ocnonms XHMHH

XHMHYeCKuii IMEMEHT. ATom. Hapo aToOMa, HIOTOMNL. DNexTponnas
obonouka. Dmeprernyecime YPOBHH, NONYPORHH. ATOMILe OpOHTamy, s-, p-, d-
AeEMenTsl, OcobeHnocTH PACTIPEIC/ICHHA 3eKTPOHOB [0 OpOHTAAM B aTomax
HIEMEHTOB MEPBRIX YeThIPEX NepHOA0B. InekTpoHHag KoupHTYpams aTosmos,

Nepuomivecknii saxon Hepuonnyeckas cucrtena XHMHYECKHX JleMeHToR
A. K. Meuneneesa, Cagas NEPHOOHISCKOID 3aKoHa | [epromieckoli cueremy
XHMHHECKHX siemenTos JI M. Meugeneesa ¢ COBPEMEHHOH Teopuel cTpoenus
ATOMOB.  33K0HOMEpHOCTH HIMEHEHHA  CBOHCTE  XHMHYeckiy INEMEHTOR |
obpazyeMuy wn NPOCTEIX M CNOMHBIX BemecTs o TPYnmaM ® nepHonam.
3navenne EPHONHYECKOID 3AK0HA B PA3BHTHH HayKu.

Crpoenne  Bemecrsa, XHMHYeCKan casan. Buasl  xummueckoii  cpgan
(KoBanenTHAn HENoLIpHan H nonspHas, HOHHAS, MeTaniH4eckas), Mexanunamm
ODPA30BANHA  KoBateHTHO XHMH9eCKOH  cBA3M  (oBMennmiE 1 MOHOPHO-
AKUenTopuLii). Bomoponmas casag, Banenrnocrs. ANeRTPOOTPHIATENR O,
Crenens ormenenng. Honern katonm » AHHOHBI.



Bemectra MONEKYAdpHOrD 1 HEMONEKYTIAPHOID  cTpoenuy, 3axon
MOCTOAHCTRA COCTABA BeljecTra, Tuner kpreranmmeckx PeWETOK, JaBHcHMOCTE
CROHCTRA BEILIECTR o7 THIA KpHCTAIIHYec ko peméTicn,

Ionatne o AHCNEPCHBIX CHCTEMAX. Hetnamee w KOMIOUIHEIE pacTBODRL,
Maccosas nons REMECTHA B pacTBOpe.

Knaccudwmrars HEOPTaHHYeckux COCHHEeHHI, Homenknarypa
HEOPTAHHYCCKHX  BemecTs, leneriveckas cayap HEOPIaHHYeCKHX  BemiecTs,
NMPHAAATERAINX K paziHIHmNM Khaccam,

XHMHYecKas PEakius.  Knaccuduranmsg XHMHYECKHX  peakmuii g
Heopranuyeckoll u opranmyeckoii XHMHH. 3aKOH coXpaHenms wmacep BEIECTR,
JAK0H COXpaHeHHs u npespamenny JHEPTHH NPH XHMHYSCKHX PEAKLINgX,

Cxopocts peakumy, ef JABHCHMOCTE OT pasnHYHBIX (haxTopos. Obpatimme
PeakiH. XHMHYECKOE paBHOBeCH:, DAKTOPEL,  BaRAloNe HAa  COCTOAHME
XAMITICCKOro pasHOBecs. [ Ipunnun Jle atense,

HNEKTPONHTHYeCKas Auccounauus. CHlLHLE 0 cnabpe IneKTponnTE, Cpena
BOAHBIX PACTBOPOR BelnecTy: KHCas, HeliTpankmas, IET0oYHAR,

Dxacnmmmu-mﬂcmrmummmﬂue peaxim,

JKCIEPHMEHTATEHEe METONBl M3YYeHHA BELUECTE M Hx NpeBpalleHii:
AEMOHCTPaHA Tabmun «Tlepronnyeckas CHCTEMA XHMHYECKHX 3meMenToR I H
Mennenecenan, H3y4eHHe Mopeneii KPHCTALTHHECKHE  pemro, Habmonenne

¢ TOMOWBI  YHHBEpCANhHOrG WHIMKATOPA, peaknuy  HoHHOrO obmena),
TNPOBEACHHE NMpakTHYeckoi paboTr «Busmue PAITHYHEIX (aKTOpos Ha CROPOCTR
XHMHYECKOH peakymmy.

Pacuéranie zanauy,

Pacuétar o YPABHEHHAM  XHMHYCCKHX PEAKUMH, B  TOoM  uncne
TEPMOXHMHYECKHE pacuéThl, PacHiThl ¢ Henombiosamies NOHATHA «MACCOBRAN
MO0 BeLecTRay,

Heopranmueckas xumus

Hemeranmu.  TMonowenne HEMeTannmos B [lepromnueckoii CHCTEMe
XHMHYCCKHX anementos I M. Menneneesa u OCODEHHOCTH CTpoeHus ATOMOR,
DHinveckue ceoiicTea HEMETAILIOB. AnnoTpomns memeramiog (Ha  nmpimepe
KHCIopona, cephl, doctopa u yrneposa).

XHMHYeCKIe CRojicTRa BKHEHIINX HemeTanmop (ranoreqos, Cephl, azoTa,
focopa,  yruepoma g KPCMHHS) W X  coenmmensii (okcHgoR,
KHCTOpOnCONep amux Kucnor, BONOPOIHEIX coenutenii),

[pumenenne Bamneiimmy HEMETANNOB H UX COCaMHeHME.



E!uxeu'rpnmmwﬁcxhﬁ PAL Hanpsenuit Meramon,

XHMHYCCKHE CROjicTRg BAKHEHIIMX MeTanmos (Harpmit, gamyi, KaJIBLHE,
MArHHi, AMOMHHM, 1N, Xpom, xeneaq, MEIE) H X COeMHHEHMTT,

Obmwme cnocofe NOMY4eHHs MeTannog, [pumerenne METAIIOB B Grity 44

Pacudtanie sanay H.

Pacylter maccw BRIIeCTBA WM 0bhéna ra308 Mo H3BCCTHOMY KoMYecTay
BRINECTBA, Macce mng 00BEMY onHOro My YHACTEYIOUNX B peagipy BEILECTR,
Pacq€Thl Maccr (06BEMS, KONMHYecTRa BelllecTsa) nponyicron PeaKnny, ecin ogno
3 BRIIECTB HMeeT npHMec,

XHMHA ¥ wcnang,

Poae xumun w odecnevenmm KOOI HYeCKoDi, FHEPreTHYECKOH W nHinenoii
Gezonachocty, PA3BUTHH Mennnnue. Momsrye O HAYMHBIX MeTomax nosmamus
BRILECTE H XHMHYecKux PeaKmmii,

Mpencrapnenns  of O0IMX  Hayaigng MPHHLMOEY  NpoMKIIeHHOMD
NONYYeHHS BamHeH X BEILIeCTR,

Hemosex g MHUpE Bemects w MAaTepHANOB: BawHelime CTPOHTENLHEE
MaTepHank, KOHCTPYKIHOHKEIe MaTepHansl,  Kpackw, CIeRA0,  Kepammuka,
MATEPHANR g WIEKTPOHHKH, HAHOMATePHAM, opranHueckye H MHHEPATEHEIe
yaobpenns,

Xumus u 30POBLE venoReka: MPEBHIa  Henonk30BaHNYg NERAPCTREHHEG
NPENapaTos, NMpagmia Besonachoro HCIONE30BaHIA NpenapaTon BRITOROH Xuvun
B NOBCeIHeBHOH wHtHy.

Memnpeimeraae CRA3N,

Peanuzanmua MENTPEAMETHRIX  Cagsei UPH  WiyueHww  ofimeii g
HeOprauuveckol Xumup n 11 knacce OCYLIECTBAACTCY HEPL3 HCTIONBIOBaHHE Kak
o0y CCTECTBEHHO-HAYY Hplx MOHATHH, Tag j MOHATHH,  SENsOmHY e
CHCTEMHBIMH 11718 OTeTbHury MpPENMeToR CCTECTBEHHO-HAYYHOTO ik,

OSire CCTECTRBEHHO-HayqHpe MOHATHA: HaygHp hakr, FHMOTE3], 3akom,
TEOPHA,  aHanm3, cuyTes KAacCHpHKarms, TepHOJIHYHOCTE, Habmoaenue,
IKCNEPHMENT, MONENHpOBaKKe, H3Mepene, ABNEHHE,



Dyzmka: MATepHA, SHeprus, MACCa, aTOM, iekTpon, NPOTOH, HeHTPOH, How,
H3IOTO, PaAHOAKTHEHOCT B, MONCKYNIa, SHepreTHecknii YPOBEHB, BelleCTRO, Ten,
00BEM, arperatHoe coctommme BELECTEA, DPHIHYCCKHE BENWYMHLE] | EOHHHIIB HX
HIMEPEHHSA, CKOPOCTE,

buonorma:  knerra, OPIaHHIM,  SKOCHCTeMa, buoctepa, Makpo- u
MHEPOMICMEHTEI, BHTAMHHBL, 0OMen BeulecTn g OprasrImMe,

I'eorpadmg: MHHCPaBl, MOpHELE NOpoJEL, nomeiHne HCKOnasmele, Tonnueo,

Texnonorus: xuMmveckas NPOMBIITIEHHOCTE, METAIYPIHA, NPOHIBOACTRG
CTPOHMTENRHEIX MaTEpHAOB, CENBCROXOIMHCTReH e NPOMIBOACTRD, NHmeEay
N POMBINLIEHHOCTE, (hapMaLesTHYeCKag NPOMEBIILICHHOCTS, NpPOHIBOACTED
KOCMETHYECKHX npenapaton, HPOHIBONCTBO  KOHCTPYKIIHOHHLIX MaTepHasoR,
INEKTPOHHAR NPOMBINLTEHHOCT, HAHOTEXHOMOTHH,



PIoOC Ccoo YCTranaBnHeaer TpeboBanug g PE3YIBTATAM  0cRpepy
0By YA TPOTpamMM  cpeamers obimero 0bpazoBang [J'IHT-IHD{:THMM.
METanpenveThn i IpeaMeTHbin), Hay-am:n-.-mmm-recxur:& OCHOBOH g
PazpaboTiy MAAHUPYeMEIX pesynbTaTon OCBOSHHE mporpamm CPElHere ofurerg

OCO3HAHKHe O0YIarOLHMICy PoccHiickoii rPaxaanckoli HIEHTHYHOCTY —
FOTOBHOCTH K CaMOPAIBHTHIp, CAMOCTOATeIbHOCTH | CaAMOoTIpeneneHo;

RATHIHEe MOTRBAINY & 00yvenuo;

LesieHanpagnenype PESBHTHE BHYTPeHHNY vOeRnenni AHYHOCTH Ha OCHoRe

TYMaHHCTHYeCK MY, COUHOKY NBTYPHEIMK, AYXOBHO-HPaBCTBEHM biMy HEHHOCTAM
M Haeamamu pocemiickorg PE#IaHCKOrO ofmectsa, NPHHATBIMM B 0BllecTpe
HODMaMH  ®  nmpapmpamy MOBENeHMz, CHOCODCTRY IO My IpoLUeccan
CAMONO3HANHA, CAMOPAIBHTHE g HPaBCTEEHHOTD CTAHOBNICHHA  AHyHoCTY
obYYaromNCy,

JIH9HOCTHERIR PE3YALTATRE  ocROeHg npenMera  «Xunpm, OTPAEAIOT
chopMHpOBaNHOCTS UNIBITA  NIO3HABATENBHON NpaKTHYeckoll  nestennpocTy
0DYIAIOIINXCH o PEATHIAUHN NPHHITLIX g obuecTRe UEHHOCTEH, B ToM yiene g
YACTH:

1) rpamaanerory BOCHHTAHKY:

YBAKCHHR K IAKOHY | Npasonopagky;
MPEACTABNeNHA 0 comupy LHRIX HOpMax u TPABHIAN  MeRTHYHOCTHEX
OTHOLIEHHI B KOMNeKTHbe;



TOTOBHOCTH K coBMecTHO TEOPYHECKOH nestensHOCTH OpM  coanaHmy
YUeOHEBIX NPOCKTOR, peLeHnn YYeOHRIX H NO3HABATEILHEIX 340849, BRINOTHEHHN
RHMHYECKHX IKCTepH MEHTOR;

CnocoOHOCTH MOHHMATE W NPHHHMATE  MOTHEBR], HAMEPEHHA, forHky
GPrYMEHTR APYTHX NpH aHATH3E PazTHYHELY BHAOB y9ehHoii ACHTRNLHOCTH;

) naTpuoTHYecKorg BOCIHTA HH:

UEHHOCTHOTO  OTHOWIEHM ik HCTOPHYeCKOMY W HAYUHOMY  Hacieamio
OTCIECTREHHOIT XM HH,

YBEIEHHA K TpoLeccy TBOpPHECTBA B obnacts TeopHH B mpakTHYeCKorD
NIpHMCHEHHA XHMMH, OCoIHAlNg TOI'D, YTO AOCTHRCHHA HEYKH eCTh pesynsTar
I TENBHBIX Hab qeHm T, KPOTMOTIHERY IKCNEPHM e HTAMLH LIX NOHCKOR,
MOCTOAHHOIO Tpyna YYUEHRIX K MPaKTHEOR;

3) ayxoBno-upasernennoro BOCHHTAHNA:

HPABCTBEHHOMD COTHAHHA, ITHYECEOT D NoBEICHHA;

CHOCODHOCTH OICHHBATER CHTYAUHH, CERASaHHLIE o KHMHYCCKHMH HBRISHHAMH,
H NPHHEMATE OCOIHAHHLIE PELICHHA, OPHEHTHPYACE Ha MOPaNLHO-HPABCTBEHHLe
HOPMBI M UEHHOCTH;

FOTOBHOCTH OLUEHHMBATL CRO® MOBEICHHE M MOCTYNKH CHBOMX TOBAPHILEH ©
MOIHUMA HpaBCTBEHHEK i [paBOBRIX HOPM M oCO3IHaMue nocheacTs il ariy
NOCTYTKOR,

4) bopmuposanns KYALTYPR! 310POBLA:

NOHHMAHHA  UeHHOCTel MOpoBOre u  GesonacHoro obpaza  mwusnm,

NCHXHHECKOMY 310pOELIO:

COBMIONeHns mpasuna Desonacoro ofpamenns ¢ BelleCcTBAMH B Ouniry,
[TOBCCTHEBHOR ®HINH U B TpyaOBOI] NeATeNEHOCTH;

MOHHMAHHS  LEHHOCTH npasmn HHIHBHOYANMBHOTO W KOMNeKTHBHOMG
Desonackoro noseneimyg g CHTYALMAX, YrPOKAOUINX 3M0PORBIO 1 HHIHK mo,aed;

OCOSHAHHA mocnencTemii u HenpuaTHy BPEAHBIX NPHBRIYEK (ynorpefnenus
LAKOrONS, HAPKOTHROB, KyPeHna):

5} TpYA0BOre BocHRTANNR:

ROMMYHUKATHBHOH  KoMneTeHTHoCTH B yuebHo-wecnenosatensekoit
ACATENLHOCTH,  obuecTREHHO nonesnol, Teopueckoli u ApYTHX  BHIax
HeATeNLHOCTH;

YCTAHOBKH Ha aKTHBHOE YyacTue g PCHICHHH  NPAKTHYCCKHX 3418y
COLHATLHOH HANPaRICHHOCTH (B pamkax ceoero Kllacca, mKomnm);



YBUMCHHS K TPYLY, monam TPY.Aa o pesyantatam TPynoeoi AEATENBHOCTH;
FOTOBHOCTH g OCOSHAHHOMY BEIDOpY HHAWBHIYANEH O] TpaekTopHy
ofpazoari, Gy myuei npodeccrn Peamzaimy  coferrennix HWHIHEHH LIX

noTpebHOCTe odmlecTra;

6) skomoraueckorg BOCTIHTAHNN:

IKONOTHYECKH uenecoobpasioro OTHOWEHHA K npHpome, kak HCTOYHHKY
CYWIECTEBOBAHHA WHIHY Ha 3eme;

NMOHHMAHMA Tmobansioro XapaKTepa skonormveck npobmem, sauwnpg
IKOHOMHHECKHX NpoLueccon g COCTOAHNE NPHPOHOH | COLMANBHO# cpemgp:

OCO3HAHKA  HeoBXOoaHMOoCTH HCNONBIOBAHHA  gocTH#eHui] XHMHH g
PEIIEHHA Bonpocos PALHOHATLHOMG 11 PHpONonoAbsoBaHIS;

AKTHBHOIO  HEeNpHSTHY AEHCTEHH,  IpHHOCHELINY BPED  OKpywawomei
NpHPOIHOH cpene, ymenus NpPOrHOIHpORATE HEDIAronprs THEIe IKONOTHYECKHE
nocne cTans NPEANPHHHMAEMBIX AeficTauii 4 NpEaOTBpaETE HX;

HUTHYHA Pa3BUTOrO PRONOTHYECKOIO MEIILTeHNS, SROMOIHSeCKoH Ky asTyphi,
ONEITA AEATENLHOCTH IKONOrHYecKod HAlPaBIEHHOCTH, YMEHHH
PYKOBOICTBOBATLCH MMM g NO3HaBATENEHOI, KOMMYHHKETHEHOH W Colmansnof
MPaKTHKS, cnocoluocTn g ¥MEHHA  aKTHBHOQ NPOTHBOCTOATE  HIACONOrHM
xemodobun:

7) uennocru HAYMHOrO mo3Hanwg:

chopMuUpoBRaHIOCTY MHPOBO33pe M, COOTBETCTBYIOUIEr O COBPEMEHHOMY
YPOBHIO DA3BHTHA HaykH 1 06 HeCTEeHHOH npakTHkm:

NOHHMAHHA  COCUHDHKH Xy KaK  HaYKH, ocoHaHMm e POl g
thopmupoBanmy PALUHOHANEHOTD Hayumoro MEIIIICHHS, COMAHHN LenocTorg
MpelcTasnenns o6 orpymaomen MHPE K4K © elMHCTRBE npHpogsr YEN0BCKa, B
MOIHAHHH  TPHPOIHELX FAKOHOMEPHOCTEH W pelueHmy npodneM  coxpanenis
NPHPOLHOTO paBHORECHS:

yOexnénnocru n 0coboH  sHauuMoceTH KHMHH U8 coBpemennoi]
UHBHIH3AIHK, B e FYManHeTHYecKkOf HATIPABICHHOCTH M BawHOH POSIH B
COINAHHH HOBON Gazkg MATEPHANLHOR KYIBTYphL, PEIISHHE rioBankHeX npofen
YCTONMHBOIO paseiTHy HENOBeYeCTRa ~ ChIPBEBOIT, HMICPreTHIeckol, mumenol u
IKONOTHYCC Ko ﬁﬂﬂﬂﬂﬂl:Hf!C‘I'H, B Pa3BHTHH MelHIHHEL, ofecnedenny YCITOBRIT
YCnewnoro Tpyma o FROTOTHHECKH  KoMdopTHOl HHIHW  KaMIoro  wieng
obiecTra;

CCTECTEEHHO-HayunOf IPAMOTHOCTH.  NMOHMMaHHs CYUIHOCTH  MeTonog
TOIHAHHA, HCIONLIVeMEIX & CCTECTBEHHEIX HAYKAX, CHOCOBHOCTH HCIIONE30BATE



MOTYyYacMble 3HARKS 4740 anamisa n OOLACHEHHUA ABTEHui] OKPYRAOWErD Mipa i
NPOHCXOUAIINK B HEM HIMeHEHH H, YMEHHS nenars 0D0CHOBAHHELE IAKMIOYUEHHS Ha
OCHOBE HAYUHEIX akTos o HMEIOIIHXCS  JaHHEIX C©  Lenkio NOAYYEHHS
AOCTOBEPHEIX BEIBOJOB;

PELICHHA NPOOJIeM B pearsHerx AHIHEHHBIX CHTYaIHAX;

HHTEPLCE K NO3HaHMIO | HCCIENoBaTe bCKOH eaTensrocTH:

FOTOBHOCTH ¥ cnocofHocTH HCNpepWEBHOMY  obpasosanmio
camoobpazoBaniio, K AKTHBHOMY MOMYYEHHI0 HOBRX SHAHHA 10 XHMHH B
COOTBETCTHHH C HHIHEHHBIMK NoTpefHOCTAMH;

HHTepeca k ocobeHnocTaM Tpyaa B PETHIHEIX ciepax npodecenonansuoi
ACATCIBHOCTH,

METANPEAMETHBIE PE3 YIbTATHI

Meranpenmernsie PEIYNLTATE OCBOSHUA yuebHoro MPpeAMeTa «XHMHL» Ha
¥POEHE CpenHero ofinero ODpA3OBAHKA BKITOYAIOT:

SHAYHMBIE 118 dopMuposanis MHPOBO33IpEHHA  olyvamoumnxes
MEAH THCLMILTHHADHLle (MeRnpenmeTHe) ODLUCHAYIHEIE MOHATHS, OTPaKAONHE
UEAOCTHOCTE  HayuHOH KapTunm MHpa W crnemHGHEY Metonon MOIHATHA,
HCNONB3YEMBIX B eCTECTBOHHEIX Haykax (Marepms, BCLISCTBO, JHEPrus, SaneHne,
MPOLECE, CHCTeME, HAYIHLI dakr, MPHHLHIL, FNOTESE, 3aK0OHOMEPHOCT, HKOH,
TEOPHA, HeChenoBaNHe, HAGmodeHN e, HIMEPEHHE, IKCTIEPHMENT U ApyTHe);

YHHEepCATEHEE yuefHbie neficTeug (no3nasatentHbe, KOMMYHHKATHBHEIE,

PEryIsTHBHEIE), obecrnedHBaomme thopmMipopanne thyukuHORANLHOf
TPAMOTHOCTH H COUMANEHOR KOMIeTeHIHH OOYHAKOIIHYCH;
CHoCoDHOCTS odyHaIomMxCa HCNOIB30BaTH OCBOCHHLIE

MEATHCUHIUIMHADHEIE, MHPOBO3IpEHYECK e IHAHMA M YHHBEPCATbHEE yyelHble
ACHCTRHA B TOZHABATENLHO 1 COLMAILHON NpakTHKe,

Metanpenvernme PESYTBTATBEl  OTPAKAIOT OBAATEHHE YHHECPCANEHRIMK
YUeOHBIMH  NO3HABATENLHEMGL, KOMMYHHKATHEHEIMH W peryasTHEHEIMH
ACHCTBHAMH.

Oeaagenne YHHBEPCAILHEIMK yaebunivu MO3SHABATEThLHEIMH
JeHcTBHAMMN:

1) Gazosie sornyeckne AeiicTeng:

CAMOCTOSTENLHO  (OpMyNHpoBaTs W AKTYATHIHPOBATE  npofnemy,
BECCTOpOHNE e€ paccMaTPHBATE;

ONPENendTs UeNH AeATeABHOCTH, 3aganag MAPAMETPEI W KPHTEPHH X
ACCTHIKEHHA, COOTHOCHTE PE3YALYATH ASATEILHOCTH NOCTABNEHHBIMK [IEINMH:

HCIIONB30BATE NPH OCBOCHHH IHAHMI OPHEMET NOTHYECKOro MBIIICHHS —
BEIIENATE XAPAKTEPHEIE NPHIHAKH MORATHH K YCTAHABIHBATE MX B3aHMOCBS3b,



BUOApaTE  OCHOBammy KPHTEPHH  1nd  knaccudmran BEIIECTE |
KHMHYSCKHX peakirmii:

YCTAHARNHEATL NPHYHHHO-CIEACTEEHHEE  chyay MEWIY  HavyacMbIMK
ABAEHHAMM;

CTPOUTE  IOrHYeckye PaccyRaenus [HH}].].-'HTHBHHE, ACNYKTHBHEIE, o
AHANOIMH), BRYRIATL JAROHOMEPHOCTH 1 NpoTHBOpeuny g PaCCMaTpHBaeMEIX
ABTCHUAX, DOpMYTHpoBaTH BLIBOMIEL M 33KM0YeHNS;

MPHMEHATE B Mpolecce TO3AAHIA, HCNOMbIYEMEIE B XiNMu CHMBOJIHYECK e
(3HaKOBRIE) MOIenn, npeobpasosspaTs MOOCABHBIE NPeAcTARIE g — XHUMHYecKmii
3HAK  (CHMBOT) HIEMEHTA, XHMMHYeCKay dbopaya, YPABHEHHE XHMHyYecKoi]
PCAKLMH — TIpH peliennn yuedHEIX NOTHABATCNBHEIX OpakTH4Yeckux sanay,
MPHMEHRATE HAIBAHHEIC MOTENE R NPEICTARICHHA N BRISTRISHS XaPAKTEPHEIX
NPH3HAKOR HIYHAEMEIX BemecTs XHMHYSCKHX pearimii.

2) Gazornie HCCICaoBaTE I LeKe aeieTrann:

BIALETh OCHOBAMH MeTonom HAYYHOrO NO3HAHMA BemecTs XHMHYSCKHX
PeaKmmii;

MO3HAHHA W OCHOBE g (hopMipoBanus runoTess o NpoBepKe NpaBMALHOCTYH
BEICKASLBARMEIX CY#aeHmii:

HIAJETE  HABRIKAMH  CAMOCTOSTENLHODG [LTAaHHPOBAHHA M  NpoBeneHHn
YYeHHYeCKkHx IKCOEPHMEHTOR, COBEPINeHCTBOBATE YMEHHA HaDMOIaThE 33 XOJ10M
MpoUeccd, CcaMoCTOATeNLH NPOTHOIHPOBATE €ro pesyneTar, bopMynHposars
obobimenns 1 BrIBo L OTHOCHTENLHO A0CTORCpHOCTH PE3VILTATOR HeCenoBans,
COCTABNATE ODOCHOBAHAEIN oTuET o Npoaenantoi pabore;

NPHOGPETATE  onmiT YHUCHHYECKOR Mccnegosatensckoii NPOCKTHOM
ACATCIBHOCTH, NPOABAATH CHOCOGHOCTL W TOTOBHOCTL K CAMOCTORTENBHOMY
NOHCKY METOAOBR  pelucHms VPAKTHYUECKHX  341aY, npuMeneHio PAZTHYHEIX
MCTOJIOB I03H dHHH,

3) padora ¢ Hihopyanueii:

OpPHEHTHPOBATLCA B PAITHYHEIN  HCTOMHMKAX HHopManny (Hay4yHo-
ONYTAPHAS JHTEpaTYPa XHMHYecKoro CONCpWAHHA, CHNpaBOYHLIe Nocobu,
pecypest Mureprera), AHAMHINPOBATE HHGOPMAHIO PASTHYHL BHIOB B thop
NpeacTaBIeHNHs, KPHTHYECKH OLeHHBATE = AOCTOBCPHOCTE M
HENPOTHBOPEYHROCT,;



opMyTHpOBaTE AMNpOChl M MPHMEHATE PasTHuHEBLE METOIEl NPH HOHCKe W
oTd0pe  uHbopMarH, HEODXOAMMOE  anx BRIMONHEHHA  YUeBHRX  3apay
ONpenenéHHoOro THna:

npiolperars onwT Henomb3oBANHY HH:{mpmaunuHHu-mmuynm.:amnﬁm:-:
TEXHONOrMA W pasnuynen NOHCKOBBIX CHOTEM;

CAMOCTORTENLHO  BRIGHpaTh OMTHMANLHYIO  dhopuy MPeIcTapnema
HEGOPMALHH (cxemsl, rpadHKm, THarpanrMeL, TaBIHIEL, preyHEn 1 ApyTie);

HCHOIE30BATE HAYYHHIN A36Tk @ KaUCCTBE  CpencTea  npu pabore ¢
AHMHYECKOH  HHGOpMammeii: NPUMEHATE  MeRINpenMeTHRe (PH3geckHe M
MATCMATHYECKHE ) 3HAKH H CHM BOJIBL, (DOPMYNEL, abOpennarypel, HOMEHKNATYpy;

HCTIONE30BATE B npeolpazosspars IHAKOBO-CHMBONHYECKHE  cpencTEa
HArNAIHOCTH,

Osnanenne YHHBEPCANEHBIMH KOMMYHHEATHEHbIVK leleTBHRMK:

#814BATE BONPOCK MO CYLUECTRY obey#1aeMoil Tembl B xome Auanora w'nom
AHCKYCCHM,  BLICKa3EIBAaTH HIEH,  QopMynnposate  ceou NpeaioKeHHA
OTHOCHTENLHO BRITIOMHEHHA Npeinoxennoi sanayqm;

BRICTYDATE ¢ npeseHTanmedd PEIYIALTATOB MO3HABATENLHO AEATENBHOCTH,
MONYHCHHBIX CAMOCTOATEIBHO HIIH COBMECTHO CO CBEPCTHHKAMM NIPH BRINOHCHS
XMMHYECKOTO 3KCTICPHMEHTA, TPAKTHYeCKOH paboTh N0 WeclegoBakio CBOHCTE
HIYHREMBEIX BEINECTB, PeanHIanuy y4ebHoro npoexta (POpMYTHPOBATE BLBOIL
N0 pe3yaeTataM nposeadHnmx HCCNeNoBaHHH MYy TEM cornacoRanmyg NOIHUAH B
X0le 0BCYRIeHHA 1 06MeHa MHCHHAMIL

Oraanenne yunpepeannusimmg PETYAATHENBIMK JeiicTERAMH:

CAMOCTOATENIBHO [LIAHHPOBATE | OCYUWIECTRIATE CBOIO NOIHARATENLHY IO
ACATENLHOCTE, ONPEJenss ef uenu w JA0a4H, KOHTPOTHPOBATE H no Mepe
HEODXOAHMOCTH ROPPEKTHPOBATE  NIpemnaraeMulii ITOPHTM  HeHCTBMA  npu
BRINOTHEHHM  y4eOHEIX M WeclemoBaTeNbeKIX 3ajay, BeIDMpATE HaHbBogee
WpdexTBHLE criocof ux PRIIEHHA © YYETOM NOMYYeHHs HOBLIX SHAHWH ©
BEILECTBAX M XHMIMECKHX PeaKinx;

OCYIISCTRIATE CAMOKOHTPOIL CRORH MeATENLHOCTH Ha OCHOEE CAMOAHAMH3a
H CAMOOLIEHKH,

NPEAMETHBIE PE3VILTAT bl

10 KJIIACC

Mpeamernbie  pesynstathi  ocsoermis kKypea  «Opranvdeckas  xusugy
OTPAKAROT:

chopmuposannocTy MPEACTARNEHUH 0  XHMHueckoll  cocramamiomedi
CCTCCTECHHO-HAYUHOH KapTHHBI MHpPa, pomH XuMum MO3HAHWH  ABJACHH]



NpHpoas, B (OPMHPOBAHHH  MBILTEHHA W KYABTYPH  JIHYHOCTH, ed
HYHKUHOHAIBHOH MPaMOTHOCTH, HEODXOAMMOH ANA peuleHHs NMPaKTHYecKHX 3aaa4
M 3IKOMOMHY9ecKH 000CHOBAHHOMD OTHOMIGHHA K CBOEMY 3I0POERID H NpHPOAHON
cpene;

BHANEHHE  CHCTEMOH  XHMHYECKHX  3HAHWH, KOTOpas  BRITIOHAET!
OCHOBOTIONATAIOIIHE MOHATHA  (XHMHYSCKHMH JIEMEHT, aTOoM, 3IeKTPOHHAH
obonoYka aToMa, MOJICKYIE, BATEHTHOCTE, JMEKTROOTPHLATENEHOCTE, XHMHYSCKAN
CBAIb, CTPYKTYDHas (qopmMyna (pazsépuyTad H COKpallEHHAA), MOIL, MOIAPHAs
Macca, wMonapHsii o0BEM, yraepoauulli  cKenmeT, $YHKUHMOHANBHAA rpynna,
PANMEAN, HIOMEDHA, HIOMEPL!, NOMOJOTHYSCKHIl paj, FOMONONH, YTIEBOA0PO/ILL,
KHCTIOpOA, W a30TCOOCPHAIINE COSAWHEHHA, MOHOMED, MOmHMep, CTPYKTYpHOS
3BEHO, BHICOKOMONCKY/IAPHBIE COSMHENHA ), TCOPHH H 3AKOHK (TeOpHA CTPOeHMA
opranmuecknx seuiects A. M, Bytnepopa, 3aKoH coXpaHEHHA MacChl BEUIECTR);
JAKOHOMEPHOCTH, CHMBOMHYECKHH AIBIK XHMMHH; MHPOBOIIPEHYECKHE IHAHMA,
Newanme B OCHOBE TOHHMAHMA [NPHYHHHOCTH W CHCTEMHOCTH XHMHYECKHN
apnennii, dakTonorHYecKHe CBCACHHA © CBOHCTBAN, COCTABE, NONYUSHHH H
feI0NACHOM HMCTIOMB30BAHNM BamHEHIIHX OpPraHMYecKHX Belects B OwTY W
NpaKTHYSCKOH NEATENsHOCTH YeI0BekKa;

clopMHpPOBAHHOCTE YMEHHH BHIABIATE XapaKTCPHEIC TPHIHAKH NOHATHIA,
VCTAHABAMBATE MX B3AHMOCES3b, HCIONB3IOBATH COOTBETCTBYIOMIHE NOHATHA TIPH
ONMHCAHAM COCTABA, CTPOEHAA H NPEBPAIISHH OPraHHYeCKHX cog/IMHeHHI;

chopMHPOBAHHOCTE YMEHHH HCNMONB3IOBATE XHMHYECKYI0 CHMBONHEY I8
COCTABJICHHA MONEKYNAPHBIX H CTPYKTYPHBIX (passépuytof, COKPaIEHHoH)
(OpMYI  OpraHMYecKMX BEUIECTE M YPABHEHHA  XHMHYECKHX  peakuui,
H3TOTARTHBATE MOJAETH MONSKY[ OpPraHHYecKHX BEIIECTB I8 HUTHOCTPAllHH HX
XHMHYECKOIND M IPOCTPAHCTBEHHOMD CTPOSHHA;

chopMHPOBAHAOCTE YMEHHH YCOTRHARIHBATE NMPHHALISKHOCTE HIYHEHHBIX
OprAHMYMECKMX REIECTE [0 MX COCTaBY M CTPOCHHIO K ONpeieiEHHOMY
Kaaccy/rpynne coeaMueHuit (YrIeBOJOPO/EL, KHCIOPOM M A30TCOASPHALLAC
COEMMHEHMA, BBICOKOMOMCKYIIAPHEE COSUHHEHHA), AaBaTE HM HAIWAHHL 10
cucTematiseckoii womenrnatype (IUPAC), a Takse NPHBOJHTE TPUBHAIBHEIE
HA3BAHMA OTASNBHBIX OPraHAYecKHX BEIIECTE (JTHICH, NMPOMWICH, AUETHASH,
STHICHITIMKONb, TTHUepHH, deson, dopMansierni, aUeTANBISTHA, MYpPaBEHHAR
KHCIIOTA, YKCYCHad KHCIOTa, (NeHHOBAA KHCNOT4, CTCApHHOBAN KHCIOTA, MIKO3a,
hpyKTO3E, KpaxMad, HemTonosa, TIHITHH);

cOPMHPOBAHHOCTE  YMEHHA ONPEAENaTh BHLL XHMHHECKOH CBA3H B
OPraHMYEcKHX COCIHHEHNAX (OMHAPHBIE H KPaTHBIC);



cIOPMUPOBAHHOCTE  YMeHHS OPUMCHATE NONOKEHHR TEOPHH  CTPOCHHA
opranugeckix semects A. M. byrneposa jus O BACHEHHS JABHCHMOCTH CBOHCTE
RElIeCTB OT HX COCTABA W CTPOSHHS; 3AKOH COXPAHSHMA MACCH! BEILETTE,

cOPMHPOBAHHOCTE  YMEHHA  XapakTepH3OBale  cOCTAR, CTpOCHHE,
(pH3MYECKNE M XHMHYECKHE CBOHCTBA THITHHHLIX npejcTaBUTeNeidl pasIHIHBIX
KNACCOB OPraHMYecKHX BEIIeCTB (MeTaH, JTaH, 3ITHICH, MpPOMHACH, AUSTHIEH,
Gyranwen-1,3, mernnGyrapnen-1,3, GeH3oN, METANOA, ITAHOL, ITHACHI KO,
FIMUCpHH, (eHoN, AUETANBIETHA, MYPABLMHA W YKCYCHAR KMCIOTDHI FAKOKOIA,
KpaxMal, NeLT0N03a, AMHHOYKCYCHAS KHCIOTA), WLIIOCTPHpOBaTh reHETHIECKY IO
CBA3L MEMY HHMH YPaBHEHHSMH COOTBETCTBYHOIIMX XHMHHCCKHX pearUHi ¢
HCTIONB30BAHHEM CTPYKTYPHEIX (hOpMYIT;

chOpMHPOBAHHOCTE YMEHHS XAPAKTEPH3I0BATE HCTOHHHKH YIIEBOAOPOIHOTD
chphd  (HedyTh, NPHPOAHENL ras3, yroms), cnoco0m X nepepaboTiM M
MpaKTHIeCKoe NPHMEHCHHE NPOAYKTOR nepepaboTKH;

cHOPMHPOBAHHOCTE  YMCHHI TPOBOIMTE  BRIMHCICHHA 110 XAMHYECKHM
ypagHeHusM (Maccel, 06bEMA, KONHUECTRE HCXOIHOIO REIECTBA HIH NpPOAyKTa
PeAaKIAW N0 H3BCCTHEIM Macce, 00BEMY, KOMHHECTBY OIHATO H3 HCXOMHALX
BEINCCTE HIH MPOAYKTOR Peakuuu);

cOPMHPOBAHHOCTE YMEHHE BIAETE cucTemoii 3paHdi ob OCHOBHEIX
METOIAX HaYMHOTO TIO3HAHMA, HCTONEIYEMBIX B XMMUH NPH H3YHEHHH BEHIECTH H
XHMHMECKHX ABNeHHi (HabnoleHne, H3IMEPEHHE, DKCIICPHMENT, MOICIHPOBAHNAE ),
WCHONBI0BATH CHCTEMHBIE XHMHUCCKHE 3HAHMA JUIS NpHHATHA pemeHHii B
KOHKPETHBIN H3HEHHRIX CHTYAlHAX, CBAZAHHRIX C BENISCTBAMH H WX
npHMeHEHHEM,

cOpMHPOBAHHOCTE YMCHHIT cOOMIOAATE TPABHIA MONLIOBAHHA XHMHYECKOH
nocyaod # naboparopHbiM pBOpPYIOBAHHEM, 3 TAKKe [paBria obpaluleHHa ¢
BEIIECTBAMH B COOTBETCTBHM ¢ HHCTPYKIMAMH N0 BRITIOMHCHHID nabopaTopHBIX
KHMHUECKMX OIBITOR;

CthpOpPMHPOBAHHOCTE  YMEHHHA MIdHHpORATL ¥ BEIMONHATE  XHMHYECKHH
JKCTIEPHMEHT (MPEBPAICHHA OPTaHHHECKHX BELIECTR TPH HArPEBAHHH, NOMYUSHHE
yTHIeHa W HM3YHeHHe €ro CBOMCTE, KaueCTBEHHRIC peakilih OpPraHHYeCKHN
BeIecTs, MeHarypaups GenKoB NMpH HArPeBAHWM, UBCTHLIC PeaKiHH fenxkoB) B
COOTHATCTBMH ¢ NpABHAaMH TeXHHKM 0e30nacHOCTH NpH ofpaleHin ¢
pelecTRaMi ¥ JaboparopHeiM  0GOPYIOBAHHEM, NPEICTARIATE Pe3VILTATEI
XHMHHYECKOTO 3KclepHMeHTa B Qopme 3amHCH YPABHEHHI COOTBETCTRYIOUIIX
peaxtuii # GOPMYTHPOBATE BLIBOLE! HA GCHOBE ITHX PE3YNLTATOR,

chOpMHPOBAHHOCTE  YMEHHH  KPHTHUCCKH AHANHIHPOBaTE  XMMHYECKYHD
HHQOPMAITHIO, TOJNYHAEMYI0 H3  PajHLIX WCTOMHWKOB (CpelcTBa MACCOoBOH
uHbopmauy, HHTepHET H OPYTHX);



CPOPMUPOBAHHOCTE  yMeHuit  cobmonars NPaBHAR  IKONOTHYECKH
LenecoodpasHoOre NoBeNeHHA B OBITY M TPYNOBOH JesTensHOCTH B memsx
COXPAHEHHS CBOSTO 370POBLA H OKpyMaOLleil npupomHofi CPelibl, OCO3HABATL
OMACHOCTE BOINEHCTEBMSA HA HBBEIC OPTaHHIMEI OMNPENeNCHHEIX OpPranHYeckiy
BCILECTB, MOHMMAaA cMmelcn nokazatens [TIK, noscHste na npHMepax cnocobim
YMEHLUIEHHA H MpeloTRPAICHHS HX BPeAHOIO BOXICHCTBHA Ha oOprammusm
HEeNOBEKa;

A o0y9TalolMXCs ¢ OrPaHHYCHABIME BOIMOMHOCTSAMH 3M0POBEA: YMEHHE
NPHMEHATE 3HAHMA 00 OCHOBHEIX AOCTYIHEIX METOAX MO3HAMMS BELECTB H
XHMHYECKHX SRNeHHH;

AR CHSMLIX W CaDOBHASIIMX OOY4alOLMXCH: YMeHHE HCnoAB3OBATL
penbeQHO-TOHEUHYID CHCTeMY oBosnavenuii JI. Bpaiing maa sanven xummyeckux

opay.
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[penmernuie pesynwTaTel ocBoeHHs Kypca «OOwas M HeopraHuveckas
XHMHEY OTPaXAT;

CPOPMEPOBAHHOCTE  TpEACTARNEHHH: ©  XMMMHUECKOI COCTARNARIIE
ECTECTBEHHO-HAYYHOH KAPTHHEI MHpa, PONH XHMHH B MO3IHAHHH ABICHHE
NpHpoael, B  (OPMHPOBAHHM  MBILUICHHS H KE¥ABTYPEl  AMYHOCTH, of
(Y HKUHOHANEHOMN TPAMOTHOCTH, HeOBXOIHMOT U PEIICHNS MPAKTHUYSCKHX 333y
H JEOMIOIMHECKH OBOCHOBAHHOTO OTHOMIEHHA K CBOEMY 3IODPOBLIO M NPHPOIHOH
cpene;

BIANCHHE  CHCTEMOH  XMMHMYECKHX  3HaHuil, KoTopas  Rxmouaer:
UCHOBOTIONATALOILHE MOHATHA (XHMHYECKMI JNeMenT, aToM, H30TOm, s-, p-, d-
WIEKTPOHHLE OPOHTATH ATOMOB, HOH, MONEKYIa, MOk, MOIAPHLI  0GBREM,
BAMEHTHOCTE, JIEKTPOOTPHLATENLHOCTR, CTCNEHE OKHCICHHS, XHMHUYCCKAH CBIIL
(KoBANEeHTHAA, HOHHAZ, METANTHHECKAN, BOJIOPOIHAL ), KPHCTANIHYECcKas pelnérka,
THOBR  XHMHYECKHX  peakiui, pacTBOp, IEKTPOIHTEL HEINEKTPOIHTEI,
FICKTPOMUTHYCCKAA JMCCOLIHALHA, OKHMCIHTENs, BOCCTAHOBMTENh, CKOPOCTE
XHMHYECKOH PeaKin, XHMHYecKoe PABHOBECHE); TEOPMM M 3AKOHE (Teopus
HIEKTPONHTHHECKOH AHCCOLUMAlMH, Nepnomdeckuii 3akon JI. M. Meunzencens,
3KOH COXpaHEHH:A Macchl BCUIECTB, 3AKOH COXPAHEHHS W NPEBPALICHHS IHEPTHH
MPH XHMHYECKHX peakiMix), 3aKOHOME[HOCTH, CHMBONMUECKWI HIEIK XHMUH,
MHPOBOIIPEHYECKHE IHAHHA, JEWAIMHE B OCHOBE NMOHHMAHWA TPHYHHHOCTH W
CHCTEMHOCTH XMMHYECKHX ABNCHHH, (QakTonorwdeckne cBelenus o ceoficTrax,
cocTaBe, MoJyvYeHHH H Ge30MacHOM HCMOMbIOBAHMM BawmHe X HEOPraHHYEeCKHX
BELECTs B OLITY H NpaKTHYeCKoi IesTeLHOCTH e NOREKE,



cthopmuporanHocTE YMCHHH BRISRIATE XAPAKTEPHLIE NDHIHAKH MOHSTHiE,
YCTAHARINBATE HX BIAHMOCEA3E, MCHONLIOBATE COOTBETCTRYIOMHE NOHATHA MpH
OUMCAHHH HEOPTAHHYECKHX BELIECTE H M NpeBpaleHuE;

CHOPMEPOBAHHOCTE YMEHHI HCMONLIOBATS XHMHYECKYI0 CHMBONHKY [is
COCTABNEHHS  OPMYT  BemecTs M YPABHEHHH  XHMHYECKMX  peakimii,
CHETEMATHYECKYI0 HOMEHRIATYPY (TUPAC) u tpunHantubie Hassanms OTAETBHEIX
HEOPIAHHYECKHX BeUECTR (yrapueii ras, yroexwensi ras, aMMmHak, raméuag
HIBECTH, HEralléHan HIBECTE, IMTHEBaY COna, MUPHT ¥ ApyTHe);

CHOPMUPOBAHHOCTE YMeHK{ ONPElENsTh BANEHTHOCTL H CTENEHE OKHCICHHS
XHMHYCCKHX 2IEMEHTOR B COCHMHEeHMsY PAUTHUHOTO COCTaBA, BHI XHMHYECKOH
CBAIH (KOBaNeHTHas, HOHHAR, METAIHYECKAd, BOJOPOAHAR) B COCAMHEHHAX, THN
KPHCTALTHYECKOH pernériy KOHKPETHOI'O BelecTsa (aTommuas, MOMEKYNApPHad,
HOHHAX, MeTALTHYECKay), XapaKTep cpenbl B BOJHBIX PACTBOPAX HEOPrAHMYECKHX
COSIHHEHHIH;

ChoOpMHPOBARHOCTE YMeHHl YCTAaHARNHBATE NPHHAATERKHOCTL
HCOPranHYeckHY BelecTs Mo Mx COCTAEY K onpenenéHuomy Kiaccy/rpynme
COCAMHERHH (MpoCTEIe pelecTRa — METAMIR M HEMETANIEL, OKCHIEI, OCHOBAMMS,
KHCNOTEL, aM(OTePHEL MHIPOKCHIE, CONK);

CHOPMEPOBAHHOCTE YMeHmiT PACKPLIEATE CMBICH MEPHOIHYCCKOND JaK0Ha .
H. Menneneepa n JAEMOHCTPHPOBATE €10 CHCTEMATHIHPYIOMIVIO, 00BACHHTED BHYHO
 MPOrHOCTHYECKYO (yHKImM;

CPOPMHPOBAHHOCTE YMEHHH XapaKTepH3oBaTs WERTPOHHOC  CTpoeHHe
dTOMOE  XHMHYECKHX  a0eMeHToB | -4 nepuoaos [lepwonmveckoll cherenmu
XHMHUYSCKHX 3NemeHtos JI, M. Meuneneesa, HCMONB3YA TOHATHA «s-, p-, d-
EKTPOHHEBIE OpOHTATHY, WIHEPTeTHYECKHE YPOBHHR, O0LACHATE
JAKOHOMEPHOCTH H3MEHEHNS CBOHCTE XHMHUECKHX MEMEHTOB W HX CoenuHe i
10 nepuolam u rpynnam Mepwomuueckoli creremu XHMHYECKHX anemenTor [ M.
Meuneneepa;

CPOPMHPOBAHHOCTE  yMeHMi XAPAKTEPHIOBATE  (OMECHIBATE)  OOIIHE
AHMHUECKHE  CROHCTBA  HEOpraHMWHecKHX  pemlecTn PA3IHYHEIX  KIIACCOE,
MOATBEPANATE CYMIECTBOBAHHE CHETHYeCKOl CBAZH MEXITY HeOPTaHHYeCKHMH
BEINECTRAMH C [IOMOIIBIO ypaBHeHHI COOTEETCTBYIOIIHX XHMHYECKHX PeaKinii;

CHOPMHPOBAHHOCTE yMerNs KASCCHPHUNPOBATE XHMHYECKHE PEaKLUHH Mo
PE3NHYHBIM OpHIHAKaM (4ucay o COCTABY PeardpylolIHX BellecTs, TEMAOBOMY
ety peakuun, HimMenenHio crenceii OKHCITEHHS 3NeMEHTOB, o0paTHMOCTH
PEAKLHE, YHACTHIO KaTamu3aTopa);

ChOPMHPOBAHKOCTE YMeHNIT COCTABRIATE YPABHCHWA PeakiHii paznHyHbix
THIIOB, NOTMHEIE H COKPALIEHHEIC YPABHEHHS PEAKLME HOHHOTO 00MeHs, YUHTHBAS
FEINOBHA, NPH KOTOPBIX 3TH PeakiiH HIYT 10 KOHLIA;



COOPMHPOBAHHOCTE  YMEHMIT  NPOBOIHTE PEAKLNHM,  MOITBEPH AL
KaHeCTBEHHEIH COCTAB PA3IHYHEIX HEOPIAHWYECKMX BEUIECTB, pAcTOIHABATE
ONBITHBIM [TYTEM HOHBI, MPHCYTCTEYIOWHE B BOJIHBIX PACTROPAX HEOPIAHHYECKHX
BEILIECTR;

CPOPMHPOBAHHOCTE  YMEHME  PacKpblBaTh  CYIIHOCTE  OKHCIMTENBHO-
BOCCTAHOBHTENBHLIN PEAKUHH NMOCPEICTEOM COCTABICHMA MEKTPOMHOrO Gananca
ITHX PEAKIIHIL;

CHOPMHPOBAHHOCTE YMeHHI OOBACHATD 3ABHCHMOCTE CKOPOCTH XMMHYeCKOil
PEAKIHH OT PaIHYHEIX (PAKTOPOB; XapaKTEP CMEIEHHA XHMHYECKOrD PABHORECHA
B 3ABHCHMOCTH OT BHeIuNero Boagelicrang (npununn Jle larense);

CHOPMHPOBAHHOCTE  YMeHHIl  XAPAKTEDHIOBATE  XMMHHYECKHE MpoLecck,
ASHAUNIMNE B OCHOBS MPOMBILLTEHAOTD MTONYHEHHA EEPH{}H KEHCITOTE, aMMBara, a
TaKke CcQopMHpPOBAHHOCTE NpencrasneHnil o obumx HAYYHBIX MPHHLUKNAY W
IKONOTHULCKHX MPOdIeMax XHMHICCKOrD POH3BO/ICTE;

COPMHPOBAHHOCTE YMEHHI NPOBOMHTE BEMHCIEHHS € HCNONBIOBAHHEM
(OHATHA «€MaccoBad JOMIA BENISCTBA B PACTBOpE», O00BEMHBIX OTHOMICHWIT razoR
TpH XHMHYECKHX PeaKIH#AX, Macchl BEIeCTsa HAH O0BEMA ras0B M0 HIBECTHOMY
KOIHYECTRY BEILECTRA, Macce WM 00BEMY OHOTO M3 YHACTBYIOUIMX B PEAKIHHN
BELLECTB, TEILIOBOrO IPOHEKTa PeaKkiiH HA OCHOBE JAKOHOB COXPAHEHHA MACCL]
BELICCTB, NPEBPAILICHHA H COXPRHEHHR IHEPTHHE,

CHOPMHPOBAHHOCTL YMEHHH COBMIONATE NPARIIA MONLIOBAHMS XHMHHECKO
nocynod W naboparopuniM ofopyloBaHneM, & TAKWE NPaBHITa obpawenns ¢
BELECTBAMH B COOTBETCTBHM © MHCTPYKUMAMM [0 BRITOTHEHHIO NaBOpaTOPHEIX
XHMH4ECKHX ONBITOE;

COPMHPOBAHHOCTE  YMEHHH IIAHHPOBATE W BRINONHATE XHMHUYECKHH
IKCACPHMENT (PaslOAEnAe NEPOKCHAE BONOPOIA B NPHCYTCTRHM KaTalM3atopa,
OMNPEACNEHHEe  CPElbi  PacTBOPOB BEUWICCTE C©  NOMOLIEX  YHHBEPCANBHOIO
HHAHKATOPE, BAHAHHE PasiHyHbIX (AKTOPOB HA CKOPOCTh XHMHYECKOH peakiim,
PeaKUHH HOHHOTO OOMEHa, KAYECTHCHHEIE PEaKLMH Ha cyaspar-, kapboHar- »
XIOPHA-SHHOHBI, HA KAaTHOH aMMOHHA, PEHICHME JKCIEPHMEHTAIRHLIX 3a1a4 1o
TemaM «Meranmey v «Hemerannen) B cooTseTCTEMEM ¢ NpaBHIAME TEXHHKH
Ge3onacHOCTH 1Pk 0OPANIEHHH ¢ BEMECTRAMHE W 1aGOPATOPHEIM OBOPYIOBAHNEM,
MPEACTABIATE PE3YNLTATEL XHMHYMECKOTO OJKCNEPHMEHTA B (opMme  zanuck
YPABHEHHH COOTBETCTBYIOWMX peakuuii w GopMyIHMpOBaTE BEIBOAE HA OCHOBE
ITHX PE3yNETATOR,

CHOPMHPOBAHHOCTE  YMEHNI  KPHTHYECKH AHANMIMPOBATE  XHMHYECKYIO
HHPOPMALNIO, MONY4acMyi0 M3 pa3HBIX MCTOYHHKOB (CpElCTEA  MAcCOBOil
koMMyHukainH, Harepaer n apyrax);



cOPMHPOBAHHOCTE  YMeHNI cobmofate  npaBMia  sKoNOrHYecKH
UenecoodpasHoOrD NoBeICHHA B BTy M Tpyromoil fesTensmocTH B Lenax
COXPAHEHUA CBOSM0 3AOPOBBA M OKpPYKAKLIEH NPHPOOHOH Cpeihl, OCO3HABATE
OUACHOCTE BO3/AHCTEHA HA KHBBIE OPraHHIMEI OTNPEAeNEHHLIX BEIIECTE, TOHHMAN
Cvercad noxazatess [IJK, noscusre ma NpHMEPax cnocobbl YMEHBIUEHHA W
NPEAOTBPALICHHA HX BPeqHOTO Bo3neHcTemg Ha OPraHH3M YeloBexa;

Ang ODYHAIOMXCA ¢ OTPaHHYEHHBIMH BOIMOKHOCTAMH 3/I0POBEA: YMEHHE
TPHMERATE 3HAHHA 00 OCHOBHBIX MAOCTYIHLIX METONAX MNOIHAHMS BELIECTE W
XUMHYECKHY ABITeHHIL;

AN CHeNelX W CAabOBHAAIMX  oby9amimxcs: YMEHHE HCHOIL30BATE
pembedHO-Toue Ry cHeTemy obosHavenuit 1. bpaiina nns samucn xummueckiy

(hopuyL,
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