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MOACHHTEJIbHAA 3AINTHCKA

Pabouas nporpamma Mo XHMHH H3 ypoBHE CpelHero obLero
oOpasoBadka  paspaborana Ha ochose MepepanbHOrO 3aKoHa OT
29.12.2012 M 273-03 «0O0 obpazosannu B Poccuiickoli Meaepaliiiu»,
TpeDopanui K pesyiabraTaMm oceoeHHs (enepaisHoil obpazosaTensHOI
MPOrpaMMEl  CPEIHETD oduero obpazopada DO CO0),
npeacTanneHisly B DejepalbHoM rOCyLapcTBEHHOM 0OpazoBaTenLHOM
cranpapre COO, ¢ yuérom Konuemuwn npenopasanus  yuebnoro
npeaMers «XHMHA» B oOpazopaTenbHuIX opradusaumusy  Poccwickod
Pefepalldy, peannIyIONHK OCHOBHEE 0OPA30BATENRHLIE IPOrPaMMBbl, H
OCHOBHEIX NOA0meHHl «CTpaTeruy pazedTHA BocnuTadug B Poccuiickoi
Depepaii Ha nepuoa go 20235 rogar (Pacnopswenne IlpasdrensCcTha
P o1 29.05. 2015 Ne 996 - p.).

XHMHA Ha yposHe YrayOnéHHOrO H3YYEHHA 3aHHMAeT BaKHOE
MECTO B CHETEME CCTECTBEHHO-HaYYHOTO oDpasosarma yaammxca 10-11
knaccos.  MaydeHwe — npenoMera,  peanHiyeMoe B YCIOOBHAX
andpibepenuMpoBaHHON0, NpodHILHOID 0DYHEHHA, NPHIBAKO 0DeCTIEYHTE
oabineobpasosarentyio M ODIUERYABTYPHYIO MOANOTOBKY BHRUIYCKHHKOR
IWEOME, HECODXOOHMYI0 NS SIanTalHd HX K OLICTPO MeHsIoLHMCH
VCAOBHAM JHIHH B COLHMYME, 8 TAIOKE ANs Npojo/xeHds oby4eHHd B
opranMzalHax  npodeccHoHANBHOTO 00PAI0BAHKA, B KOTOPBIX XHMHA
ABMAETCS ONHOMH W3 NPUOPHTETHRIX THCLMILIHH.

B nporpaMMe 0o XHMHH HAZHAYEHHE MPeIMETa « X HMUAY) NOIy4acT
MOAPOGHYI0 HHTEPHPETAUHIO B COOTBETCTEMM C OCHOBONONATAIOIIHMH
nonoweHuanm  GIOC COO o  B3adMoobyCNOBISHHOCTH  ueneh,
conepaanus, peynkratos obyveHHa M TpeDoBaHME K YDOBHIO
NOArOTOBKM  BREINYCKHHKOE., (UBMACTCILCTEOM — TOMY  ABIRIOTCH
CAEAYIOUIHE BEITONHAEMEIE POrPAaMMOR M0 XHMHM QYHKIHH!

s HHPOPMAUHOHHO-METOAHHECKAS, PeAnH3AHA KOTOPOR
obecnednBaeT NOTYMeHHE NPeICTARTEHHA O UENAX, COMEPHAHHH,
obmel crparerdd  0OYHeHMA, BOCOHTAHHA W Pa3BHTHA
OBOVHARIIMNCHE CPEICTRAMM NPeJMETa, HIYHAEMOrD B paMKax
KOHKPETHOTO Npogus;

s OpPraHH3ANHOHHO-TIAHHPYIOUENA, KOTOPas  [PEAyCMaTpHBacT
OTpencICHAS: MIPHHLHIIOR CTPYKTYPHPORAH NS H
Mo I0EATENBHOCTH HIYHeHHA jl"-It!E;HlJFﬂ MHTEFHH-.’IH.
KOJNHHMECTREHHEIX H  KA4YecTHEHHBIX €10 XapakTepHCTHE]
AOAXOA0R K (POPMHPOBAHHIO COASPRATENLHON OCHOBL KOHTPOMNA



W OUEHEW 00pajosaTensHeElX LoCTH#eHWd o0ydaoumuxca a
paMKax  WTOroBoH  arrectaumu B QopMe  eIHHOTO
rOCYIaPCTEEHHOIO 3K3aMEHA N0 XHMHH,

Mporpamma ana yrnyDAEHAONO H3YHeHHA XHMHHT

s VCTAHABIMBAST HHBAPHAHTHOL NOPEAMETHOE  COJEpKAHME,
O0H3ATENLHOE [NH HIYUCHHA B PAMEKaX OTIENBHBIX npohuned,
OpeAyCMATPHBART PECTIPEIEIeHHE H CTPYKTYPHPOBaHHE €ro 1o
Kiaaccas, OCHOBHBIM CONCHATENEHEIM MTHHHAM/PAsAenaM Kypea;

s A48T NpHMEpHOE  pacnpefencHMe  YYeDHOTO  BPEMEHN,
PEKOMEH/IYEMOTD JUIS HIYUEHHA OTIENRHEIX TEM;

s MpeAnaraeT  (PUMEPHYK  MOCIENOBATENBHOCTH  WIYHEHHA
yueBHOrO MaTepHaTa C© Y4€Tom NOMHKH NOCTPOSHHA Kypoa,
BHYTPHIPEAMETHRIX H MEKIPEAMETHBIX CBAICH,

o JAET METONWYECKYH) MHTEPMNPETALMIO eneH M 3anav HIy4eHHA
npeaMcTa Ha YrAvOAEHHOM YPOBHE ¢ YYETOM COBpEMEHHBIX
NPHOPHTETOR B CHOTEME CpelHero obmero obpasoBaHus,
cofepRarenbioll XapakTepHCTHEH TUIIAHHPYEMEIX pe3yiLTaToR
OCBOCHHA OCHOBHOH 00pasoBATEILHON NpOrpaMMbl CpeaHEro
ofmero  obpasoBaHMA  (JIHYHOCTHRIX,  METanNpeIMeTHRIX,
npenMeTHRIX), & Takme ¢ yulToM OCHOBHBIX BUMJIOB yuehHo-
NOIHABATENLHEIN  JeHCTBHE  OOYYAIIWETDCH 10 OCBOCHHID
COMEPKAHHA NpeaMeTa.

Mo BceM HasBaHHBIM TOIMUMAM B [POIpaMMe 1o XAMEH
npeIycMoTpeHa OpeeMCTBEHHOCTE C ODYYEHHEM XHMHH Ha YpOBHE
ocHOBHOrO obDulero obpazoBanus. 34 nNpejenaMH  YCTAHOBNEHHOH
nporpaMMoil o Xemuu 00X3ATENEHOH (MHBAPHAHTHON) COCTABNMIOIIEH
colepikanns ydebHoro npeaMera «XHMHA» OCTAETCA BOIMOKHOCTE
safiopa  er0  BApUMATHEHON  COCTABAAIOWIEH, KOTOpas  A0JEHA
ONpeensaThca B COOTBETCTBAH © HanpasleHHEM KOHKPETHOTO npoduis
0O VUCHHA.

B cooTBeTCTEMM ¢ KOHUENTYanLHLIME nonomkenuann ©IOC COO o
HAZHAYEHHH NMPEIMETOR DazoBoro H yraybnéHHOro YpoBHEH B CHCTEME
anpdepeniupopalioro  oby4eHHA WA YPOBHE  cpeaHero oblLero
0DpasoBAHHA XHMHA H3 YPOBHE YTIyONEHHOIO H3YYSHHA HANPABICH Ha
PEANHIALMNIO NPECMCTBEHHOCTH ¢ HOCMEIYIOUIMM ITANOM MOMYHeHHs
AHMHYCCKOTD DEPE’SDB-EHHE B PAMERX HIYYHEHHA CTHEILHAN DX
o TeC TECHHO-HEYHHEDX H HHMHYSCENX  OHCITHTHE B E}"}ﬂ.}l’. H
OprafHalax cpeaHero npodeccHoHansuoro ofpazopanus. B oTol



CBASH HAYYHEHHE ﬂpﬂ_ﬂ_!r'[ETEl o I HIM M S DF}IEFT“'['HFH}BHH{J NpeHMYLIECTBEH D
HE  paclifpedne W yroyOieHHe TEOpeTHYECKOH M MPaKTHYeCKOH
MOITOTOBKH  O0YYalomKNCA, BalDPaBIIMX  ONpefenéHHuil  NpoduIL
ODYUeHHA, B TOM YMCIE € NEPCNEKTHBOH NOCHedyROIIEro Monyyenus
XHMHYMECKOTD  ODPA30BAHMA B OPraHHIauMax  npodeccHoHanbHOro
obpasosanns. Hapany c stum, B ceete Tpebosannii ®IOC COO x
MIAHHPYEMEIM pe3yibsTataM OCBOSHHA (etepancHol obpasosaTenbHoH
NporpaMMel  cpeanero  obuero  oDpazoBaHHA  M3YMEHHe [peaMmera
«XHUMUA» OPHEHTHPOBAHO TAKME HA pelleHMe 34034 BOCOHTAHUA H
COUMANEHOTO PazBHTHA  OOyualolmxes, Ha  opMuposanie v HHX
OOLIEHHTENNEKTYANLHEIX YMeHWH, YMEHHI palHORanH3auHe yaeGHOTO
Tpyna #®  oD0OWEHHEIX  crnocobDOB  JSNTENRHOCTH,  WMEIIIHX
MEATHCIMNITHHAPHEIA, HAINPeIMETHIN XapakTep.

Cocrasnamimumn npeaMera «XUMHA» Ha YpoBHe yrayBaéHHoro
HIYHEHHA ABAAIOTCA yray0néuuele kypen — aOpranvqeckas Xxumms» o
«(Xowan ¥ neopranmdeckas Xumua», llpw onpesenenus nogxopos K
arbopy ® CTRPYKTYPHOH OPraHnsaiMn  coiepikalus 3THX Kypoon B
MPorpaMMe 1Mo XHMHH 33 OCHOBY NpHESTR nogaowenns ©IOC COO o
pasaHyHAX Daz0BoTO B YTAYONEHHOTO YpoBHEil H3yHeHHA npeaMeTa.

Ocropy coftepwanns kypoos «Oprannyeckas xumuays B «Obmas u
HEOPTAHHUECKAS XHMHA»  COCTERINET COBOKYMHOCTL NPEeIMEeTHRIX
THAHWA © yMeHHdil, oTHOocAwMXcA K 0430BOMY YPOBHID HIYMEHHA
MpeaMeTa. 9Ta CHCTeMa JHAHHA NomydaeT onpenengHHoe TeopeTHYeCKoe
AOMOTHeH e, NMOABOAME e GCOIHAHHO OCBOHTE EF[[[ECTHEHHD ﬁm]hUjHﬁ
00bEM dakTonorHYeckore mareprana. lTak, Ha yrayOnédHom ypoeHe
H3YHCHHA OpciAMETA EEEEIIE‘-IEHE BOIMOMHOCTE FHAYHUTEAEHOT D
yBenuueHHy obbdma 3Hanul 0 XMMHYECKHX 3MeMeHTax W cBolicTBax HX
cOoBQHHEHHI HAE OCHOBE paclUIMpeHHs H yrayhleHWs npeacTasieHuil o
CTPOCHHH  BELIECTBY, NHMHYECKOH CBAIM M IAKOHOMEPHOCTAX
POTEKAHHS PEAKUMHil, PACCMATPHBAEMBIX C TOUKH 3PEHHA XHMHYECKOH
KMHETHKH W TepMmoigdraMukd. Mayuenwe nepuonpbeckoro 3akoHa M
nEpHﬂ,II_H‘LECEﬂFTT CHCTEME XHMHAYECKHX 3IJICMEHTOE EHJHP}'ETC-H Ha
COBPEMEHHBIX KBAHTOBOMEXAHHWYECKHX MNPEeICcTARISHHAX © CTPOEHHWH
aTomMa. XHMHYECKAs CRA3L OOBACHASTCA C TOUKH 3peHHA IHePreTHUecKnx
HIMEHeHHH npi e oDpazoBaHun U pAZPYIUEHHH, A TAKKE C TOYKH 3PeHHS
MexanniMoBs e obpazopanma. Maydenne THIOB peakuMil JonomHAETCA
tdopMHpoBaHHEM MpeAcTABACHHH 00 MeKTPOXHMHYECKHX NpOUEccax M
INEKTPONHIE PACINIABOBE W PacTBOpOs BelnecTs. B kypoe opranuveckoi



XHMHH [pH PaccMOTPEHHH PeaKUHOHHOH CnocoDHOCTH COSAHHEHHH
vagnseTcs ocoloe BHHMAHNHE BOnpocam ol anexTpoHHEX ddderTax, o
BIAMMHOM BIMAHHH GTOMOB B MOJIEKYIaX H MEXaHHIMaX pearumi,

Ocoboe 3waueHHe WMeEET To, 410 HA COASPHKAHHE KYPCOB XHMMH
YIAYOIEHHOTO YPOBHA H3VUSHMI I8 KNACCOB OnpeacnEHHoro npodinn
(rIaBHBM ODPAIOM HA HX CTPYETYPY H XapakTep AONOJHEHHWH K oDIiei
CHCTEME MPEIMETHRIX IHAHNHH ) OKAIHBAKT BIMAHHE CMEAKHBIE MPEIMETHL
Tak, nanpumep, B CONEpPWAHMM NPeAMETA 14 KIACCOB XHMMHEO-
huznueckoro npodmia HONBLLOE HAUSHHE DYIAYT HMETL AEMEHTE
yuebHoro marepuana no obwed xumud. [lpy H3vuenun npeiamdera B
NAHHOM CIYYMAS AKUEHT DyAeT Chenad Ha 00LHOCTE METON0E IO3HAHMS,
ODIMHOCTE 3AKOHOB M TeopHil B XHMHHM M B (H3HKE: ATOMHO-
MOASKYTRPHAR TEOpPHA (MOTEKYIApHAas Teopua B (H3AKe), IAKOHK
COXPAHEHHA MACChi W IHEPIHH, IAKOHBI TEPMOJHHAMAKH, AMNEKTPOIH3E,
NpEeaCTaBICHHA 0 CTPOCHHH BEILECTB | APYIoe.

B To ke BpeMA B coOepiKaHWM MpPeIMETa ATA KAACCOB XHMHKO-
DHOJOrHMeckore npodund  Ooneluil vienbHblH Bec OyIeT HMETb
OpraHuveckas XumMua, B oToM cayuae NpelocTaBNAETCd BOIMOMHOCTL
ana Gonee oDCTOATEILHONG PACCMOTPEHHA XHMHUECKOH OpraHMIaliHM
KIETKH Kok DHONOrHYeckKol CHeTeMBL, B COCTAR KOTOPOH BXOJAT, K
NpHMEpPY, TakKMe CTPYKTYpPHblE KOMIOHEHTH, Kak JAMOWikl, Oenxu,
VITIEBO/bI, HYKIEHHOBLHIE KHCNOTH W apyrue. TIpw SToM 3HaHHR ©
COCTARE M CHOMCTHAX NpeacTapuTenell OCHOBHAIX KIACCOB OPraHHYeCcKuX
BCLECTE CHAVHKAT OCHOBOH 104  WIYHEHHMS CYUIHOCTH [POLECCOB
(poToCHHETE3A, ABIXAHIA, (HIICBADEHIEA,

B nnawe QopMHPOBAHME OCHOB HEYYHOIO  MHPOBOI3IPEHNE,
OCBOCHHMA ODUWEHAYYHEIX METOAOB NOIHAHHE M ONLITA MPaKTHMECKOrO
I'IPHMIE'I'[I:".HHJI Fay S LI IHAHHI HEF}"‘].EHH': I"l]:ﬂ,'lHﬁTﬂ HEHMHHJ‘} Ha
yrAYONEHHOM YPOBHE OCHOBAHO HA MEETPEIMETHBIX CBASAX ¢ YUeOHLIMH
OpeIMETAMM,  BXOZAUMMH B COCTAE  NpefMeTHRX  obnacted
«EcTecTREHHO-RAYIHLIE NpeaMeTsls, «MaTemaTika B HHopMaTHKay
«PyYCoKHA 30K H THTEpATY Pas.

[pu wsyHennn yuebHOTO npeameTa «XuMusyr Ha YrIyOGagHHOM
YPOBHE TAKME, KaKk Ha YPOBHE OCHOBHOMO W cpenHero oduero
obpasoBaHMd  (Ha Oa30BOM  YPOBHE), 3anaved  nepBOCTENneHHOH
FHAYHMOCTH AEIRETCH (POPMHPORAHNE OCHOB HAYKH XMMHH Kak oDIacTH
COBRPEMEHHOMD SCTECTRBOZHAHMA, I'IPHI'E'H-!H'E."I:H'E'I'E JeATENRHOCTH YCa0BEC KA
H OIHOTO W3 KOMMOHEHTOE MHPOBOH KVILTYPEL. Pemente »Tof 3a1a4y Ha



VIAYONEHHOM YPOBHE HIYVUEHMS NPejMeTda MpeirnolaractT peaIn3aiio
TAKHX Lenei, KaK:

e (POPMUPOBAHHE TIPENCTERNEHHMA: © MaTEPHAIBHOM CIHHCTBE
MHPA, JKOHOMEPHOCTAY H [I03HABAEMOCTH ABISHHIA NPUPOILL, O
MECTE XHMHH B CHCTEME ECTECTBEHHEIX HAYK H ef Beayuie poun
B o0eCHetdeHHd YCTOHURBOIO Pa3BHTHA  YenosevecTBa: B
PELISHIH NpoGneM IKonorHueckoll, SHepreTHUeCKOH H NHITEBOH
0e30NaCHOCTH, B PAZBHTHH MEIHMUHHBL, CO3JAHHH HOBLIX
MATEPHATOR, HOBRIX MCTOUHHKOB 3HEPIHH, B obecneucHHA
PALMOHATLHOMO  PUPOJONONEI0BAHKA, B (DOPMUPOBAHHHN
MHPOBOZIpEHHSE W ODIIeH KyAsTypel HeloBeKa, @ Takme
IKONOMHYECKH 000OCHORAHHOID OTHOILIEHHA K CBOSMY 3/10P0BbLIO
W TIPHPOIHON cpene,

s  OCEOEHMC CHCTEMBI SHAHMH, NEMAHX B OCHOBE XHMHYECKOH
COCTARAIOWIEH  ecTeCTBCHHO-HAYYHOR  KApTHHBI  MHpa:
(iyHIaAMEHTANLHBX  NOHATHH, 3aKOHOB M TEOPHA  XMMEH,
CORPEMEHHBIX NPEJCTARICHIH O CTPOSHHHE BELIECTEA HA PAIHBIX
YPOBHAX — ATOMHOM, HOHHO-MOEKY IRPHOM, HAIMONSKYNAPHOM,
0 TEePMOIHHAMHYECKHX M HKHHETHYECKHX 3AKOHOMEDHOCTHX
MPOTEKAHHA XMMHYECKHX peakiuii, 0 XHMHYSCKOM PABHOBECHM,
PACTROPAX M AHCOEPCHEIX CcHCTeMmax, of obwux HaydHbIX
NPHHLEHNAY XMMHYECKOTO NPOH3BONCTRA]

« (opMHpOBAHHE Y OOYYAIOWMNCH  OCOHAHHOID  MOHHMAHHH
BOCTPEBOBAHHOCTH  CHCTEMHBIX  XMMHMCCKMX — 3HanWid s
OOBACHEHUA KMOUERkiX Hael 1 npodneM coBpeMeHHON XHMHH,
and oOLHCHEHHA W TPOrHOZMPOBAHHA ABNEHHA, HMEWOIINX
ECTECTEEHHO-HAYHYI0 NPHPO/LY, TPAMOTHOIT PEIEHNR Npobnes,
CBR3AHHEIX ¢ XUMHCH, NPOTHOIHPOBAHMA, AHANHIA H OUEHKH ¢
MoK FKOI0rHYecKoi Ge3onacnoCTH NOCTEACTBHH OHTOBOH 1
MPOHSBOACTBEHHON  ACATENBHOCTH  YelOBEKA, CBR3aHHOH <
KHMHYECKHM TPOMSBOACTROM, HCMONEIOBAHHEM H nepepaboTHOH
BELIECTE;

« yroyOueHHe TPeACTABICHHH © HayUuHbIX METOAAX MOIHAHKA,
HeoGNOANMBIN ANA TpHOGPETEHUS YMEHHH OPHEHTHPOBATECE B
MHPE BEILECTE H ODBSCHEHHS XHMHUECKHX SABIEHHH, HMCHOUIHX
MECTO B Tpapode, B NPARTHYECKOH  ASRTENbHOCTH W
NOBCEAHEBHON MUIHH.



B mnade  peannsaudH  NepBOOtCpenHBIX  BOCOMTATCNBHBX M
PASBHBAIOWIMNY  PYHKLIHE  UeNoCTHOR CHCTEMbE  CpenHero  obulero
00pas0BaHMA NPH WIYHEHHH nNpeaMera «XHMHA» HA YrayonéHaoM
YpoBHE DCO0YI0 aKTYANEHOCT MPHODPETAXT TAKHE LeTH W 3aIa9H, KaK:
=  BOCHHTAHHE YOSKIEHHOCTH B MOIHABAEMOCTH ARNEHHA NPHPOLL,
YBAMEHHA K NPOLeccy TBOPYECTBa B 0DNACTH TEOPETHYECKHX H
OpPHENaJAHEIX  HCCReNOBAHHMH B XHMAH,  dopMApoBaHHe
MHPOBOIIPEHNA, COOTECTCTEYIOMIEND COBDEMEHHOMY YPOBHIO
PAIBHTHA HAVEN,

*  PAIBHTHE MOTHRALAH K 0DYYEHHIO H NO3HaHW, cnocobrocTel K
CAMOKOHTPONE) H CAMOBOCMHTAHHEY HA OCHOBE YOBOLHHH
oD IEYEIOBEYECKHX LIEHHOCTEH;

* PAIBHTHE MOZHABATENLHBIX WHTEPECOB, HHTEINEKTYAILHEIX M
THROPYECKHX crioco0HOCTEH obyuarommxcs, QopMUpoBaHHe v
HHX COSHATENBHOTO OTHOIIEHWA K CcaMooOpaioBaiHio M
HENPEPLBHOMY  0DPa30BAHHIO KAk  YCIOBHID  YCnemrHo
npodecCHOHLTBHON H OOLIECTREHHOH JEATENBHOCTH,
OTBECTCTBEHHOTO OTHOLWISHHA K CBOSMY 3A0POBLIO H NOTPeDHOCTH
B 310POBOM 0DPa3e MH3HH;

« dpMHpoBaHHE YMEHHI H HOABLIKOS pasyMHOTO
MPHPOAONOILIOBAHNS, PaIBHTHE 3KONOrHHEecKoil EKVIBTYDSL,
NPHOGpeTeHHE ONLlTa OBIEeCTBEHHO-TIONEZHOH IKONIOTHUECKO
A2ATENLHOCTH,

Ofiee yMCno 4acos, NPeJAYCMOTPEHHBIX 1A HIYMEHHS XHMHH Ha
VINYOIEHHOM YPORHE CpeiHero obuwero ofpazosanus, coctapnger 204
yacos: B 10 ksacce — 102 vaca (3 waca p Heaenw), & 11 xnacce — 102
"aca (3 vaca B Hegemo).



COAEPAHAHHE OBYYEHHH

10 KJAACC

OPTAHHHECKASH XUMHAS

TEDI]'E'I'H"-]EEIH{E DCHORLI DPI’EI-III"-I'EE‘]'E'Uii XHNHH.

[IpeameT M 3HAYEHHE OPraHHYMEcKod XHMMM, OpecTaBleHME O
MHOMOODPETHH OPraHHYSCKHX COSIHHEHHA.

DNeKTPOHHOE  CTPOCHHE  ATOMa  YITepoda:  OCHOBHOE |
pO30Y#AEHHOE cocToAHMA. BanenTHee BOIMOWHOCTH ATOMA YTIepOia.
XHMHYECKan CBHIL B OPraHuvyeckux coeauHennax. THILl rHOpHANAIHA
aToMHBX opbHTAnel yraepota. MexanusMel 00paloBaHHA KOBRTSHTHOH
cBA3H (OOMCHHEIH W JOHOPHO-AKUENTOPHEIA). THIE NepekphIBaHHA
aroMHMX opbuTaneid, o- W m-ceaad. OAMHapHad, ABOHHAY H TpoliHas
ceadk. Cnocobel paspeiBa ceszell B MONEKYAaX OPraHHYECKHX BEILECTB.
[MoHATHE 0 CBODOAHOM pajgHKane, HYKNeod e H ANeKTpodie.

Teopus cTpoenns opraHdveckuy coeltuneHnid AM, byineposa n
COBPEMEHHBIE NMPEICTABICHHA O CIPYKIVPE MONEKY ], JHa4YeHHe TeOopHH
CTPOEHHA OpraHHYecKny coeiuuennil. MoackyiapHble H CTPYKTYPHBIE
dopmyasl. Crpykrypriie QOpMYIbl pasnHYHEIX BHIOR: passépHyTas,
cokpaménnan, ckenctHan. Mzomepus. Buow wsomepuu: cTpyKTYpHas,
NPOCTPAHCTREHHAN, DNekTpoHHEE MhDeKTsl B MONEKYIAX OpraHHyeckux
CoBIMHEHUT (MUIYKTHEHBI 0 MesoMepHBIH MherTs ).

[pepcrapnenne o KIACCH(UEALMH  OPraHHveckuy  BEUIECTR.
[Modstie o (yHKUHOHATEHOR rpynne. [omonorus. [omonornveckme
paasl, CHCTEMaTHYECKAs HOMEHKIATYPA OPraHHYecKHX  COETHHERHHA
(TUPAC) ¥ TpHBHAILHBIE HASBAHAA OTASNBHEIX NPeAcTapaTEACH.

OcobenrocT W KIacCCHM(HKAUHS  OPraHHYMEecKHX  Peakilii,
ORHCNTENLHO-BOCCTEHOBHTENEHEIE PEAKIHH B OPraHHUeCKoH XHMHH.

IKCNepUMEHTAALHEIE  METODR  MIVUSHHA  BELISCTE M MX
NPEBPANEHA: O3HAKOM/ICHHE ¢ O0PaZLAMH OPraHMYecKHX BEIECTE H
METEPHATAMH HA HX OCHOBE, OMLITH M0 NPEBPALUCHHI0 OPTaHHYECcKHX
BEUlECTE TIpH  Harperaumu (nnasiexue, OOYIIMBaHWE MU rOpPCHHE),
KOHCTPYHPOBEHHE MOJeNeil MOTeKy)l OPradiMyeckux BClecTs,

YraesoaopoiL.

Ankansl. Fomonoruueckwii  pag  ankawor, obwas  dopsyna,
HOMECHEATYPE M HIOMEPHA. MIEKTPOHHOS H  [pOCTpaAHCTBEHHOE



CTPOSHHE MOARKYN ANKAHOE, sp-rHOpHANALHA ATOMHALIX OpbHTAmeH
YINEpoad, o-Ceaib. PHYECKHE CBOFCTRA ANTKAHOE.

XHMHYECKHE  CROFiCTBE  ANKaHOB  PeaklUHH  3aMellleHis,
WIOMEPHIALNH, OeTHAPHPOBAHWA, UHKIH3ALUHH, NHPOAH3A, KPeKHHTA,
ropends. [lpegcrasnense © MeXaHHIME PEakUHR  paJHKAILHOTO
FAMEIICHHH.

Haxowaenne B npupoge. Cnocolbl DONYYEHHA H NPHMEHEHHE
ANKAHOB.

Luknoankanel, O6mas GopMyna, HOMEHEIATYPA W HIOMEpHA.
OcobeHHOCTH CTPOCHMSE M XHMMYECKHX CROMCTE MANEIX (UHKIONPONAH,
HHKAOOYTAR) W oBLmMuLX (LHKIOMEHTaH, HEIOTEKCAH ) UMKIOANKAHOB.
Cnocodul noaydeHis H DPHMEHEHHE IIHKT0ANKAHDE.

Ankensl. Tomonormueckuii  pajl  AlkeHos, obwas  opmyna,
HOMEHKNATYPA. DNMeKTPOHHOS W NPOCTPAHCTBEEHHOE CTPOCHHE MONEKYN
ANKCHOB, SPP-THOPHANIALNR aToMHBIK opOHTANEH YIepoaa, o- i T-CBA3N.
CTpykTypras u reomeTpHdeckas (LMc-Tpanc-) uioMepHa. PHanyeckne
cBOHCTRA ankeHoB., XMMHUCCKHE CBOMCTBA! PEAKUMH TPHCOSIHHEHHA,
JAMELIEHHA B O-NONOKEHHE NPH ABOHHOH CBA3H, NOTHMEPH3AUHH H
okpcaenns.  [lpasuno Maprosnnkosa. KavecTeennple peakud  Ha
B0y ¢Bash. Cnocobsl nonyueHdd H NPHMEHEHHS Al KeHOB,

Ankannens.  KnaccHMkanms — ankafHeHoB  (CONpamSHHbE,
MIONHPOBAHHBIE,  yvanaupasaunse).  OCODEHHOCTH  JEKTPOHHOIO
CTPOGHHS W XMMHUECKWX CBOKCTB conpamEHHex nwewom, 1,2- w 14-
npucoeantende. [lonuMepusalna  conpaiwEnnex  aueHoB, Criocobs
MONYUEHHS H NPHMEHEHHE ANKaIHeHOB.

Anksubl  [omonorsdecknii psa  ankssop, obmas hopmyia,
HOMEHETIATYPA M H3OMEPHA. DJEKTPOHHOE M MPOCTPaHCTBEHHOS
CTPOSHME MOIEKYT ANKMHOB, Sp-THOPHIMIAIMA aTOMHBIX OpOHTANEH
yriaeposa, Duandeckue CBOHCIBA ANKHHOB, XWMHYECKHC CBOHCTBRA
PEAKLMH [PHCOSTHHEHMSA, JHMEDHIAUHA H TPHMEPHIAUHH, OKHCNEHHA,
KucnotHele CBOHCTRA ANKMHOB, MMEMMIHX KOHLICBYID TPOHHYH) CBA3L.
KauecTeeHHBIE peakuud Ha Tpoitnyt ceAdb. Cnocodbl NONYYEHHA H
[pHMEHEHHE ANKHHOE,

Apomarddeckne yricsojopons (apenst). ['oMonorndeckud pan
apeHos, obwas hopMyla, HOMEHETATYPa H WIOMEpHA. SIeKTpOHHOE M
NpoOCTPaHCTEEHHDE CTPOEHHE MONERY L Berzona. PHIMUECKHE CBOHCTEA
apeHoB. XHMHYECKHE CBOHCTBA DeH3I0na ¥ ero IOMOIOroB: pPeakiiHe
JaMenierHHn B OeHIONEHOM EONBIE ¢ YINCEO QOO HOM PAOMEATE,



PEAKLHI  OPHCOCAHHEHHA,  OKMCISHME  rOMOJOrOR  DeHlona,
Hpeacrasnenie o6  opuenTHpylolem  AelCTBHH  saMmecTuTeneil B

OSHI0MEHOM  KOTBUE HA  npuMeEpe  AnkMIbHAIX PAHKATION,
KapbokcHABHOH, MpOKCHNLHOH, aMHHO- W H HTPOTPYNTRI, STOMOB
FEAIOFEHOR, CcobeHHoCTH NHMHYMECKMX  cBOlicTE  cTHpom.

Honumepusaims  ctaposa.  Cnocober  noaysenus NpHMeHeHHe
APOMATHYECKHX YITIEROI0PONOR,

Hpuponwwii ras. TMonyrasle wedTanme rasml Hegre 1 e
npoucxoacHe. Kamennwidl yrolis m mpoayetel ero nepepatoTrH.
Crnocofin nepepabotky  wedrn: neperomxa, KPEKHHT (TEPMHYCCKHI,
KaranuTuyueckuin), pudopmuar, mapoms, TIpoaykTs nepepaboTin HedTH,
HX NPHMEHEHHE B MPOMBILLTEHHOCTH W B OBITY,

leHeTHUYECKaN CBAZL MEHUTY PARIHYHEIMH KIACCIMM YTNEBONOPOA0E.

INEKTPOHHOE CTPOEHHE TANOMEHNPON3BOIHEX ¥TIeBOI0POIIOE.
Peakumn 3amellenus ranoresa ua THAPOKCOTPYNNY, HHTPOTPYTINY,
UHAHOrpynmy, amusorpynny. Jleficteme Ha  ranorennpoussomHbe
BOAHOTO  H  COWPTOBOIO  pacTeopa wénogyy.  BaawmonelicTeue
AHFATOTEHANIKAHOB € MardkMeM W liMHkoMm.  [lomstHe o
METAIOOPraHHYeCcKHX COEIHHEHHEX, Henonszopanue
FanoreHNpoOH3BOANBIX YIICBOA0POI0E B GBITY, TEXHUKE M NPU CHHTE3E
OPraHHYeCckHX BEUIECTB.

FKCOEPHMEHTANBHEE  METOABL  W3YHEHHS  BEIIECTE M HX
MPeBPALUSHHA:  H3YqeHHe  (HIMHECKMX  CHOHCTB  YINEBOJOPOIOR
(PACTROPHMOCTL), KAMECTBEHHLIX PEAKUHA YIIEBOJODPOIOR PATNHUHLIX
Kaaccos  (oDecupednbanne OpomHOH WM WogHoH Bojm, pacteopa
NEPMAHTAHATA KATHA, BIAHMMOASHCTBHE AUCTHWICHA ¢ AMMHAYHEM
pacTeopoM okcuaa cepebpall)), kayecTaenHoe obnapykenne yraepoia n
BOAOPOIA B OPTAHHYECKHX BEUIECTBAX, Nnony4yeHHe 3THACHa | HFYIEHHS
eI CBOHCTE, O3HAKOMIEHHE ¢ wonnexumamy «Hedren n «Yromss, ¢
oDpasiiaMy MIaCTMACS, KAyHYKOB W PeadHb, MOIeIHpORINME MOJEKYI
YITIEBOAOPOACE H FalOICHIPOMIROAALIX YITIEE0A0P0I0E.

Kucaoponconepacaiine opranngeckne coeannenms.

Mpenenshsie oanoatoMHeie cnuprel, CTpoedne wmoaekvia  (Ha
npHmepe MerTadona W yranona). lovonorndecknii pan, obuas gopsyna,
HIOMEPHA, HOMEHKaTYpa ™ KnaccHmrayns, Puzdueckue cpolicTsa
(NpeleNsHEX  OIHOTOMHBIX  CchHpTos. Bogopoadsie cssisM  Memay
MOMIEKY/IAMH CIHPTOR, XHMHYECKHE CBOHCTBA: PeaKuMH 3aMelllcHHA,
ACTHAPATALIHH, OKHCIeHNs, BIaHMOJICHCTBHE C  OPraHHYecKHMH |



HEOPraHHYeckiMH KHcaoTamil, KadecTBeHHAR PEAKLHA HA DAHOATOMHBE
cnuprel. JeHcTBHe DTaHONE W METAHONE HA OPraHusM  veoBexa.
Criocobbl NONYYEHAR B OPHMEHEHHE OIHOATOMHLIX CITHPTOB,

[lpocteie adape, HOMeHkNaTYpa H wioMepHd. OcobeHHocoTH
PUINYECKHK H XHMHYECKHX CBOHCTE,

MuoroatomMase cOMpTHE  — JTHISHIVIHKOAL H  TJIHLEPHH,
(Duzuyeckne H  XHMHYECKHe CBOHCTBA:  PeakUHH  3aMELUEeHMHA,
H?H.HMU.II.EEL‘TEHE ¢ OPra’HMYeCcEKiME o HEEP['EHH‘-IEEHHMH KHCIIOTAMH,
KAyl TREHHAR |'.'|~E'-3.I'EI.I,1-IFI HEl  3HO R TN H e CII.]-'I'FI'TH. n‘pﬂ,ﬂ,lﬂ"l‘ﬂEﬂEHHE 0O
MEXAHMIME  peakiil  HykneoHisHOrO  saMelnenws.  Jlelictewe na
Oprafnnim HENOEEKd. E:I’JDBDEH nonyHeHHA H NpUMEHCHHD
MHOTOATOMHBIN CIHPTOR.

Menon. CrpoeHMe MOTEKYIB!, BIAHMHOS BIHAHHE MHAPOKCOTPY kI
W benzoneHoro anpa. @uzpueckme csolcTea Penona. OcoDeHHOCTH
XHMHYECKHX EBﬂﬁﬂTH II'IEHD.HE. KasecTReHHBIE PCakllMH - Ha !'.IJCHU-H.
Toxcuunoors (enona. CnocoDwl Noay4eHHs H NpAMeHeHHe (eHOnA.
denondopmansiernIHas cMoma.

KapbonnnsHele COSNHHEHHA — ANbAETHIBI H KETOHB, NSKTPOHHOE
CTPOEHHE KapDOHHNEHOH rpynsl, [ oMoaoTHYECKHE PATK afbIerHaOR H
KETOHOB, 0DIad QopMyla. WIOMEpHA W HOMEHKIATVPa. PHIHvYCCKHE
CROHCTRA AMRASTHAOR H KEeTOHOBR, XHMHYeCKHe CBOHCTRA ankieruios H
KETOHOR:  peakuWu  npdcociuHenus.  OKMCIEHHe  AnbIernios,
KAYECTBEHHBIE peakliml Ha anbierdabl. (Coocobel  nOOyueHHds M
NPHMEHEHHE ATBIETHI0E U KETOHOB.

OIHOOCHOBHEE Opeaenshble Kapbonoewe KucnoTH, OcobenHocTy
CTPOSHHA MONEKYN KapOoHOBHX Excnor. Hiomepus o HoMeHKnarTypa.
(DHINYECKHE CBOMCTRA DAHOOCHOBHLIX [PeAeibHBIN KapOOHOBBIX KACIOT.
BoaopoaHsie CBS3M  MEHOY  MOUEKYJaMB  KapOOHOBBIX — KMCNOT.
XHMHYECKHE CBOHCTEA KHCIOTHEIE CBOHCTEA, PEAKUMA ITePHQHKAIIMH,
peakuMM © Yyd4acTHeMm  yriesomoponsore  pagukana, Ocobennocts
croficTs MypaskHHOR KucnoTel, [loHsTHe 0 NPOMIBOAHEX KAPDOHOBHIX
KHCAOT — chnowHmx apupax. Muoroobpasne kapDOHOBHIX KHCIOT.
OcofennocTh cBOHCTE HENpeleibHBIX W apoMaTHuecknX kaphoHOBbIX
KHCAOT, [IHKapOOHOBRIX  KHCNOT, TFHOPOKCHEADGOHOBEIX — KHCITOT.
[MpencTasuTenn  BoICIIAE  KapDOHOBEIX  KHCNOT:  CTEApHHOBAA,
ManEMHETHHORAT, OIMeHH0EaH, AUMOTERR, SR MHCNTE LR KHCNOTHhE.
Crnocodbl DONYYEHHA M IPHMEHEHHE KAPDOHOBBIX KHCAOT,



Chosnsle  3(upsl. [omonornueckwii pan, obums  opuyna,
HIOMEPHA H HOMEHKIATYpa. PDHIHYSCKHE H XHMMYECKHEe CBOHCTBA:
MHAPOAH3 B KHCAOH M wenoyHoH cpeae.

Aspel. Crpoenne, hHINYECKHE W XHMHYECKHE CROHCTBA WHPOS:
THAPOTHS B KHCAOH W wenounol cpese. OcobeHnocTH crOHCTE KHPOB,
COACPHALIMY OCTATKH HENpPeASIEHEIX MHPHLIX KHenoT. AKHPE B npHpoie.

Muiia  kak COMH  BRICITHX kapOOHOBLIN KHCIOT, HN MOLiee
leHcTBHE.

OOutas xapakrepucTika yrnesoor. Kaaccuurkauua yriesosos
(MOHO-, an- v noakcaxapius). Modocaxapuisl: pioxoda, BpyETosa,
ranakroza, pubosa, aesokcupnboza. uawueckHe  ceolictEa M
HaXOHACHHE B npupoie, PoTocHHTe:. XuMuueckHe CROACTEA [IHKO3L:
PeakUHH € YHAacTHEM CHMPTOBRIX M ANbAErHIHOR rpynn, cliupToBOe o
MonedHokucnoe Dpowenue. [lpumenenne rmokosel, ef snauenwe B
WHIHEACATCALHOCTH opranniMa. Jlucaxapuam: caxaposa, MankTo3a M
naxTo3a. Boccranapnupalomipe H HEBOCCTAHARITHBAIONINE IHCAXAPHIEL
Puaponms  aucaxapuaos. Haxowiewde B Npupose o npUMeHeHWE,
lNonkwcaxapuner:  kpaxman, rnukored M uemmonosa. Crpoenue
MAKPOMOMEKY/l Kpaxmana, TIHKOreHa H uenmonodbl. OHIHYeckHe
CHOMCTEA KpaxMana W UeLonoss.. XumadeckHe cpolicrea kpaxmana;
FHOPONKS, Ka4eCTBEHHas pPeakiHs ¢ HoIoM. XuMHueckHe CBoiCTEa
UENIIOA03EE THOPOITHS, noaydenHe »PHpoe uvenmonossl, [TonatHe ob
HCKYCCTBEHHLIX BONOKHAX (BHCKO38, UeTATHLIH MENK).

DECICPHMENTANLHBE  METOABL  M3IVHEHHS BEIECTB H WX
NPEBEPALEHHH:  pacTBOPHMOCTE  PAIMYHEIX  COHPTOB B BOIE,
BIAHMOJICHCTBHE ITAHONA ¢ HATPHEM, OKHCIEHME THIOBOMO CIMPTa B
ANBAETHL HA PAcKanfHHOol MelHOl NpoBOnOKe, OKHCISHHE THIOBOMO
L:TIHPTTJ ARMPOMIATONM KallHA {Hﬂ'ﬁlMﬁH’.’Hﬂ HCMWVIBIOBAHHE
BHAEOMATEPHANOB), Ka4eCTBEHHBIE PpeakuMl Ha  ankierdjasl
roapokcHaom asamsuncepedpall) w ruapokcunom memu(ll)), peaxuns
rAHUEpHHA ¢ roapoxcuaom mead(ll), xumuyeckne csolicTsa pactsopa
YKCYCHOW KHCTIOTHl, B3aHMOIeHCTBHE pacTBoOpa MHKOSL C FHAPOKCHIOM
menu(ll),  msammoneficTeHe  Kpaxmana ¢ MOAOM,  pelIEHWE
IKCMEPHMEHTANBHEIX  3aaa4 no  TeMam «Cnuprel o eHonks,
«Kapbonossie KMCTOTRL, CHoKHBIE MPHPLIS,

AZOTCOMepHLIHE OPralHYecKHE COeMHHEHN.

AMHHB — OPraHMYMECKHE MDOMIBOAHEE ammKaka. Kiaccudukanns
dMHHORB: E.l']l-'l'El}&TH‘-IECI-fHE H EI.['HZ'I-MH.TH“-I'ECHHE; I'IE.'PBH"IHH'E., ETOPHYHELE H



Tperuunbie.  Crpoenne  wmonexys, ofmas  dopMyna, wioMepis,
HOMEHKAATYPE W (H3HYECKHE CBOACTBA. XHMHYECKOe CROHCTRA
ANHPATHUECKHX  AMHHOB!  OCHOBHBIE CBOMCTRA,  AIKIIHPOBAHME,
BIAMMONEHCTEHE NEPBHYHLIX AMHHOR © a30THeToH KMchotol. Conn
ANKHIAMMOHMA.

AHUIHH  —  [IpeJcTABHTENs  AMHHOB  BPOMATHHMCCKOTO P,
Crpoenne annnnna. BiauMmuoe snusupe rpynn atoMon B Molexyne
apuanEd. OcoDeHHOCTH XMMHYECKHX cBolicTs anmtnHa. Kavectennme
peakuMy  Ha  aHunuH. Cnocofel - MOSYMEHHS W NpHMEHEeHHE
anupartiyeckux aMunos. [Monyuente aHUAHKHA W3 HHTPOGEH300A.

AMuHokHenorel.  Homenknatypa w  mzoMmeput. Ornensibie
NPeACcTABHTENH G-8MHHOKHCAOT: THUKH, ananns, OHINYecKHe cBofcTea
AMHHOKHCTIOT, XMMHYECKHE CBOHCTBAE AMHHOKHCIOT Kak aM(oTepHbIX
OPTAHHYECKHX COBIMHEHMHA, PeaKuMs NOMUKOHIeHcalHH, obpazosaHHe
NENTHAHOH cBA3H. buonorndeckoe iHadeHWe aMuHokucnor. CHHTEI H
MAAPONHS NENTHIOR,

benkn xax npupoadbie nosumepsl. leprnuHas, BTopudHas ©
TPETHYHAA CTPYKTYPa Denkon, XMMHYECKHE CBOTICTB DENKOR: rHAPOINS,
AeHATYpallHA, KAYECTEEHHEIE PEAKIIMH Ha DENKH.

JKCHOEPHMEHTATBHBE  METOZbl  HM3YMEHMN  BEIIECTB M HX
npespalleHli: pacTeopenHe GeNKOB B BOJE, NEHATYpaUMA Denkon npw
HArPeBAHHE, [IBETHHIE PEAKUHH HE DeNKH, peuleHHe JKCIepHMEHTANBHEX
3afad no TemaM  «AJOTCONEPMKALIHE OpPraHHYeckHe COeqHHEHHA» H
«PacnozHaeaHie OPraHHYeckix coeHHEHHIY.

BricokoMo/IeKy. IMpHLIE COLTHHEHHA,

OcHOBHEIE MOHATHS XMMHH BHICOKOMORCKYISPHBIX COSIHHEHHI:
MOHOMEP, MNOIHMEP, CTPYKTYPHOE 3IBEHO, CTENéHL MOJMMEpPHIALINH,
CpeaHaR MOJIEKY TTHPHAR MACCA. OcnosnbEe MEeTO kI CHHTE28

BBICOKOMONCKV AP HEIX COSTHHEHH H - MO/ HMEPHIALNA "
NOTHKOHIEHCALIHA,

[Noanmepnsie MaTePHANL, [Inacrmacess (nonmaTanes,
HE}J'IHH_FI'DI'.IHJ'.I.E:H, TTCTTHEBERHH IS l]pi-'l.ﬂ., MOTHCTHROD,

MOTHMeTHIMETAKPHAAT,  NONHKAPOOHATRL,  NONHITHASHTEpedrTanar).,
Y runuzanus W nepepaboTka NNAcTHEA.
INACTOMEPDI: HATYPANEHEIH  KAYYYK, CHHTETHYECKHE KayaykH
(OyTanHeHOBLIH, XNOPOMPEHOBEIH, H30NPEHOBRIH) H CHIHKOHEL. Pesuna.
Bonoksa: HarypannHBie (XJIOMOK, WEPCTh, WENK), HCKYCCTHBEHHBIE
(BHCKO3A, AUETaTHOE BOJOKHO), CHHTETHYECKHE (KallpOH | TaBcan ).



[MonwMepst  cneunanenoro  HashadeHns  (TedaoH,  Kesnap,
WEKTPONPOBOAALIME NONHMEpPE, DHOPANATACMEIE NOTHMEPH ).

IKCTEPHMERTANBHEE — METOAM  HIYYEHHA  BELWECTB W  MX
npeBpalleHMii:  oaHakomaeHWe ¢ o0pasuaMM  OPHPOISHEIX M
HCKY CCTBEHHBIX BOJIOKOH, naacIMace,  Kaydykos, peLeHHe
KCIEPHMEHTATBHBIX 38139 no Teme «Pacnosnasasie naacTMace H
BONOKOH?,

Pacuérnble 3amayH.

Haxomnenne MONEKYAAPHOH GOPMYIEL OPrAHHYECKOro COSHHEHNN
Mo MAccoBeIM JONAM 31EMEHTOR, BXOAAUMX B €10 COCTaR, HAXOMASHHE
MoneRynApHoH GOpMYIE OPrAHHIECKOrD CORIHHeHNs N0 Macce (0DBEMY)
NPOOYKTOE CropaHHa, 10 KONWYecTRY BelIEeCTRA (Macce, OOBEMY )
MPOAYKTOR PeakiHH  W/HIH  MCXOAHBIX  BELIECTB, YCTaHOBACHHE
CTPYKTYpHOH  (OpMYIR  OpPraHHYecKoro REIUECcTBE HA  OCHOBE  Ero
xAMHEYeckux ceolcTR WKW cnocoDOB NONYYEHWH, ONpeicieHHE NoaH
BRIXOA NPOAYKTa PEAKIHH OT TECOPETHYECKH BO3MOMHOID,

MexnpeaMeTHRIE CBASH,

Peanuiains MeANPEIMETHEIX CBAZEH NPH HIYUSHHH Opradnueckoi
xumin B 10 x1acce oCYIIECTRINETCA HEPE3 HENOIb30BaHKe Kak oOIIHX
ECTECTRCHHO-HAYIHBIX MOHATHA, TAK H NOHATHH, DPHHATEIX B OTASNEHEIX
NpeaMeTax eCTeCTEEHHO-HAYHHOMD IHKNE.

Ofiume ecTeCTBEHHO-HAYUHLE NOHATHA: SEMCHHE, HayuHblil QuaxT,
IHOOTE3E, TEOPHA, 3aK0H, AHATHE, CHHTe?, Kiaccudukaumns, Halmonenue,
HIMEPEHHE, IKCIEPHMERT, MOIENb, MOJIEIHPOBAHHE.

OuINKa: MaTepHs, aToM, INEKTPOH, NPOTOH, HEHTPOH, MONEKYNa,
JHEPIETHUECKHA  YpOBEHbL, BELIeCTBO, Teno, o0méM, Aarperatioe
COCTOAHHE BEWIECTEA, (PHIHYECKHe BENHYHHE, CIHHHILL HIMEPEHHA,
CKOPOCTE, IHEPIHA, MACcca.

BHONOrHE: KIETKA, OPraHKuIM, 3KkocHcTemMa, Grnocdepa, MeTaloIHIM,
HACTENCTBCHHOCT, ABRTOTPO(HBE ©H reTepoTpodHEH THN NHTAHHA,
fpoaetne, (OTOCHHTES, AWKAHHE, Oenky, YraeBojbl, WKHPBL
HYKIIEHHOBBE KHCIOThL, (PePMEHTEL

[eorpadis: MONEIHBIC HCKONASMBIE, TOMIHBO,

Texuonorya: TMHIMEBLE OPOAYKTH, OCHOBH  PALHOHANLHOLO
OWTAHAA, MOIOLIME CPENCTRA, MarTepHankl W3 HCKYCCTEEHHLIX H
CHHTETHYECKH X BOJIORKOH.

11 KJIACC



OblAS H HEOPTAHHYECKASN XHMHH

TeopeTHHECKHE OCHOBB] XHMHMN.

Atom. Coclag aroMElx naep. XHMuUueckuii anemeHt. HioTone.
CrpoeHHe  MIEKTPOHHLIX — 000n0Yex  ATOMOB, KBAHTOBBIE HC/A.
. JHEPreTHUECKHe YPOBHH M NOAYPORHH.  ATOMHBIE  OphuTAIM.
KnaccHHKaNua XHMIHECKHK 3neMenToB (s-, p-, d-, f-30eMeHTEL).
Pacnpedenelie 3EKTPOMOE N0 aToMHmM opburtanas. DnexTpOHHEE
ROHQUIYPALHH ATOMOB S]EMEHTOR NEPBOrO—4eTBEPTOrD NEPHOIOR B
OCHOBHOM ¥ BO3OVAKIEHHOM COCTOSAHHM, MIEKTPOHHBIC KOHQHTYpaLHH
HOHOB. IEKTPOOTPHIATENEHOCTh.

Mepuoauuecknii zakoH W TlepnoJHYECKAs CHCTEMA NHMHYECKHX
anemenros  JLH. Mengeneesa. CBA3b NEPUOIHYECKONO 34KOHA H
Mepuoguueckoil CHCTEMEI XHMHHMECKHX 3ACMEHTOBR C COBpPEMEHHOH
Teopieil CTPOSHHS ATOMOB, JAKOHOMEPHOCTH HWIMEHEHMA CBOHCTS
NHMHYECKHX MEMEHTOR W 0DpasyeMBIX HMH MPOCTRIX. H CAGKHEIX
BENIECTE N0 [PYNNAM H [epHodaM. 3HaMCHHe MepHOIH4EcKOro IAKOHA
JH. Menneneega.

WHMHPHCCKAd CRA3b. DBHIAM XUMHYECKOHR CBATH KOBANEHTHAA,
AoHHAA, MeTanTHyeckat. Mexannimel odpazonanng KOBANEHTHOH CRATH!
oOMenHblH W ZOHODHO-AKUSNTOPHEIH., DHeprus ¥ JAndHA  CBA3H.
[MonspHocTh, HAMPARTEHHOCTE H HACLINIAEMOCTE KOBANEHTHOH CRAIH.
Kparusie CRATH. Bonopoonas CEH3b. Memmonexky napHbie
B3AHMOISHCTBHA.

BaneHTHOCTE W PANSHTHBIE BOSMOMHOCTH  aromoB, CBidb
SNEKTPONHON CIPYKTYPhI MONEKYA € HX 'EOMETPHHECCKHM CTPOCHHEM (ma
MpHMepe CoeAHEHMIT AMEMEHTOR BTOPOMD NEPHOA).

[lpepcramnende 0 KOMILIGKCHEIX  COSAHHEHHAX. Cocrag
KOMIUIEKCHOIO HOHA: KOMIUIEKCODOpA30BaTeNb, NHraHasl. 3Hauenue
KOMIIEKCHBIX coenmacHiti, TTonaTHe 0 KOOpIHHAITHOHHOH XHMHH.

Beulectra MOISKYAAPHOIO H HEMOAEKYJAPHOIO CTPOSHMA. Trnm
KPHCTAIUTHHCCKHX PELIETOR (CTPYRTYP) H CBOACTEA BELLSCTE.

Moustie © AMCIEpcHeIXx  cHeTemax.  MeoTumHele  pacTBOpEL
Mpegcrasienne © KOMIOWIHBIX PACTBOPAX. Cnocolbl  BHPOACHHS
KOHLEHTPAUMH DPACTBOPOE: MaccoBad 0Ond BEIWECTRA B PAcTROPC,
MOTApHAA KoHneHTpalia. HacklleHHHE # HEeHACKIICHHBIC pacTBOpLI,
PACTBOPHMOCTL, KpHCTALIONHAPaTh.



Knaccudbukans #  HOMEHKAATYPA HEOPTaHHYECKMX BellecTs.
TpusualbHbie HATRAHHA OTACILHBIX MpegcTABHTENEH HEOPraHHYSCKHX
BELECTH.

KraccuiMEAIIME  XuMM4ECKHX peaxunil B Heopramudeckol u
OPraHHYecKOd XHMUH., 3aKOH COXPaHeHHA MacChl BELISCTB; 3AKOH
coXpaieHisi M NPeBPAlieHHA FHEPIHA NPH XHMEHECKHX peakiHax.
Tennoseie  PPekTH  XHMHMECKHX  peakuii.,  TepmoXuMHYeckKHe
YPaBHEHHA.

CKOpOCTH XHMHYECKOH peaxuHM, o8 SHBHCHMOCThL OT PaiiH4HbIX
dakropos. 'oMorenmne H TeTeporendsie  peakumn. Karanws u
KaTaIH3ATOPH,

OBpuTHMEIE H HEOOPATHMBIE peakuii. XHMW4ECKOE PaBHOBSCHE.
KoncTanra XHMHYeckoro pasHopecus. (DakTopel, BAMAKIIHE HA
NOAKEHHE  XMMHUECKOro PABHOBECHA: TeMNeparypa, JanicHHe M
KOHLEHTPALHH  BelleCTB, YYAacTBYIOUIMX B peakund. Tlpusomn Jle
[HaTenbe.

JnexTpoaMTHYecKas  Aucconmaudd.  CHnobHBIE W cnadee
mertponutel, Creneds auccoudanin, Upepa BOIHKIX  PACTBOPOR:
KMCHIOTHAN, HelitpansHas, menodHas, Bomeponwsii nokasarenk (pH)
pactaopa. [uaponns coneit. Peakumun HOHHOTO G0MEHA.

OKHCAUTENBHO-BOCCTAHOBHTENBHBIE peakiiy. CTeneHb OKHCIEHHA.
OxHendTens #  poccranoeuTenb,  [lpoueccsl  OKHCNIEHHA  H
ROCCTAHOBICHHA. BamucliliHe OKHCIHTENH M BoccTaHomurend. MeTon
AMEeKTPOHHOrD Dananca, HIEKTPOAN3 PACTBOPOE H PACTUIABOE BELICCTB.

IKCNEPHMEHTATBHEE — METOMLL  HIYMEHHWA  BEUECTB M HX
NpeBpAlEH ii:  PAITOKEHHE MNEpOKCHAA BOMOpOIA B NPRCYICTBAH
KaTANM3ATOpPA, MOJenH  KPHCTAIIMHECKHX  PeliEToK, INpOBeiSHHE
peaxittil HOHHOrO 0OMeRa, ONpedeienne Cpeikl PACTEOPOR C MOMONIBIO
HHIHKATOPOE, HIYMEeHHe BIHAHMA PAsNH4HbLX (AaKToOpos HA CROPOCTE
KHMHUECKOH PeakLHl M MONOKEHHE XHMUUECKOTD PABHOBECHA.

Heopranuueckas XHMHS,

Tonokenne Hemeta/oe B Iepuonyseckoil cHOTeME XHMHYSCKHX
snementos JILW. Mewgeneesa B OCOOEHHOCTH CTPOCHHA WX ATOMOB.
DyaHieckHe CBONCTEA HEMeTaanos., AJnoTponua HeMeraunos (ua
MpHMEPE KHCAOpOa, cepsl, ocopa | yrneposa).

Bonopon. [lonyuenwe, Guinueckie H XHMHHCCKHE CcBOHCTBA:
pEakuMH ¢ MeTannaMyu W HeMeTainamy, BOCCTAHOBATCIBHBIE CBORCTRA.
Cagprabsl. TonauBHBE 3IEMEHTHL



Nanorens. Haxomnenwe B npupone, cnocobbl  TOTyYeHH,
duanueckue W XuMEveckre ceoicTsa. [anorenoroaopolel Bamuelinie
KHCTOpo/icofepRalliHe  coeanHennst  ranoredos.  JlaboparopHbie  ©
MPOMBILIICHHEE  cnocofsl  OonyueHHA  ranorenos,  llpumeneHie
FANOTEHOR H WX COLIHHEHHHA,

Kucnopoa, osoH. JlaGopaTopHbie H NPOMBILACHHBIE CcNOCODH
noay4eHus  Kaciopona.  DHsHYECKHE W XMMHHYECKHe CcBOHCTBA M
NPHMEHENHE KHENOPOaa 1 o30ona, OKCHIE H NEpoKCHIkL

Cepa. Haxomaeune 8 npupoje, cnocobsl NONYUEHHS, (PHIHYECKHE U
kuMiteckue ceoiiersa. Ceporosopon, cynsmasl. Oxcmn cepui(1V),
oxcua cepe{ V1), CepHucTan ¥ cepHas KUCIOTH H HX COTM. OcobeHHOCTH
cpoficTs cepuoil kucnorsl. [Tpumenerne cephl 1 e COCIRHEHHH,

Asor. Haxomienue B Npupoje, Cnocobbl oayucHni, HInieckne i
NHMHUYSCKHE CROFCTRA. AMmuak, HUTpMas. OxCHIB a3oTa. AS0THCTAA H
A30THAR KMCAOTE W MX conn, OcoBeHHOCTH CBOHCTB A30THOH KHCIOTEL.
[TprMEHEHHE 830Ta W ero CoBIHHEnHA. ASOTHEIS YI00peHHS,

docdop. Haxownenwe B npHpoge, CnOCoOBl  NOMyHeHus,
thisiueckie W xuvicieckie cpoficrsa, Mocdmas 1 Gocdun. Oxcnas
fpocihopa, docgopras kucnota u e conw. TipuMenennre focthopa u ero
coeannennii. Dochopasie yIodpeHna.

Yirnepoi, HaxowAeHHe B rpUpoie. AJIOTPONHEE MOZuhHEALHA.
dyueckmne ¥ XHMPIYECKHE CROHCTEA NPOCTHIX BeulecTs, 00pasoBaHHbIX
yroepogoM. Oweua yroepona(ll), okcua yrenepoga(lV), yrojibHas
KMCTOTA B &8 COMH. AKTHBMPOBIHHBIE yrofk, ancopbuns. @ynnepennt,
rpadien, yraepoaxsie HanoTpyOxd. TIpHMEHCHHE NPOCTRIX BEIIECTE,
OBpAIORAHAKIN YIIEPOIOM, 1 €r0 COeMHEHRI

Kpemuani. HaxoiieHne B 2 OpHPOIe, cnocobhl noaydeHHS,
fHIMgeckie 1 XUMHueckHe cpoiicTea. Okeul kpemuaal V), kpeMHHeBEadA
knenora, cuankaril [lpiMenenue KpeMung 1 ero coenHenui. Crexno,
ero MOMYHeHne, BHB CTEKIA.

Monowenne meranios B [lepuogndeckol cHCTeMe XHMHUMECKHX
aneMeHToR. (DcoBCHHOCTH CTPOCHHA AMEKTPOHHBIX 0DOA0OUSK ATOMOB
metaiion. O6ume (wsuucckue cpoiicTea MeTalaos. TTpuMeneHue
MeTa/L108 B ORITY B TexHUKe. Cniags METANLIOB,

INERTPOXHMHYECKHH paa HaNpSxeHuE MeTatos. OGuine crnocodsl
(OMAYYEHHS  METANNOB:  THAPOMETANIYPrHE,  NHPOMETALTYPIUA,
anekTposeTannyprid, llosdTHe 0 KOPPOIHH  METAILIOS, Cnocobil
FALUMTEL OT KOPPO3HH,



Obman  xapakrepuernka meranios [A-rpynnm  [lepwonmueckod
CHCTCMEI XHMHYECKHX 3IMEMCHTOB. HETPHE H KamHi: I'[ﬂ.l"[}""[ﬂHHE:.,
(PHINYECKHE H XHMHYECKHE CBOWCTBA, MPHMEHEHHE TPOCTHIX BELIECTE H
HX COSIHHEHHHA.

Obwan xapagrepucrika merannos HA-rpynne [Nepwomrueckos
CHCTEMBI XHMHYeCKHN dnementon. Marnni M KalbUMHA: nonydyeHHe,
(pHIHYECKHE ¥ XHMHYECKHE CBONACTEA, NPHMEHEHHE NPOCTHIX BELIECTE H
HX CORAMHEeHHA. JKECTKOCTE BOAL! H CNOco0H 28 YCTpaHeHHA.

ANOMHHHIL noaydYeHne, (HIMYECKME N XMMHYECKHE CBOHCTBA,
NpHMEHEHKE TIPOCTOrG BElECTEA M ero coefHHeHHii. AmpoTepurie
CROHCTEA OKCHAZ H THAPOKCHIZ AalIOMHHHA, THIPOKCOKOMILIEKCK
ASTHOM HH A,

Obiias xapaKTepicTHika MeTannos nobounelx noarpynn (B-rpymm)
[lepronuueckoil cHCTEMEI XMMHHECKHX 3NEMEHTOR.

MuzMueckie W XHMHYECKHE CBOMCTEA XpOMA W €ro COelHHEeHWH.
Oxeran 1 rugpoxceasl xpoma(ll), xposma(lll) u xposma(V1). Xpomare: n
,IJ,H:{]'_‘IDH-I-E.Thl, HX OKHCIHTE/IbHBIE CROHCTHA nﬂﬂi}"!ﬂl—lﬂﬂ H IMpHMEHCHHE
XPOMAL

DUIHYECKHE W XHMHYECKHE CBONMCTEA MapTrania i ero CoelHHEHHH.
Bamueiimme coennnenns mapranualll), mapranua(ly ), smapranua(Vl) =
mapranial VI1). MNepmasranaT KATHA, 870 OKHCIHTENLHEIE CBOHCTBA,

My3uveckHe B XHMHYECKHE CBOMCTBA JKENe3a H erc coeinHeHti.
Oxcraepl, reApokcnasl W conn aenesa(ll) w meneaa(lll). Ioayuenue o
NpHMEHSHHE Kenes3d U ero CriiaBsos,

OuzpueckHe B XHMHEYSCKHE CBOMCTBA MeaH # e€ CcoeqMdcHIA.
[MonyueHHe | NPHMEHEHHE MELH H 28 CORAHHeHMIl.

Lsnk:  nonyuedune, (HUIHMECKHE H  XHMHYECKHME  CBONCTBI.
AmdoTepHsbie CROHCTEA OKCHIA " FHIPOKCH 1A LIMHEKZ,
rHAPOKCOKOMIIIEKCH! LMHKA. TIPHMEHEHHE LIMHKA W €10 COeIHHeH I,

FKCNepUMEHTANBHBIE  MeTOabl  H3YHEHHA  BEWecTs W HX
npespatieniii:  H3yvenue oDpasloB HEMETANNOB, TOPEHHE  Cephl,
(pociopa, Wenedd, MarHHd B KHCHOpOAe, HIYHCHHE HOMMEKLHH
aMeTans H  COA3EWR,  B3auUMoNelcTnHe IMEnogHbIX H
[ENOUHOSEMENEHEIX METANNOE ¢ BOJOH (BOIMONHO HCMOTLIOBAHHE
BEHICOMATEPHANOR), BIAHMONEHCTRHE LMHKA M WeNe3a C PacTBOpaMH
KHCIOT # IEMOYeH, Ka4YecTRe HHEE PEakdHM Ha HeQPraHiH4cCEHE GHHOHBL,
KATHOH BOAOPOJE M KATHOHB METANN0B, BIAHMONEHCTEHE THAPOKCHIOH
AMOMHHHA M UHHKA C PacTBOPAMH KHCIOT M LIEA0Med, pellcHHE



IKCTepHMeNTANEHEY  2anay no Temam olanoremem, «Cepa n o€
coernennsy, «A30T 1 (Gochop ¥ HX COSIHHSHIAY, «MeTanib rnasHLx
nogrpynns, «MeTanns noGOYHRK NOATPY N,

XuMmus o KHIHE.

Posrk xumui B obecnededHl YCTORYMBOIO PA3BUTHA YCI0BEHSCTEA.
MoaTHe O HAYYHLX METOOAX NOZHAHHA H METONOAO0IHH HAyWHOID
weenenosaana, Hayuanele 0OpHHIANB  Oprafq3aliHl XHMHEYCCKOTO
nponanonerea,  [lpomenunennee  cnocobel  AOMYYeHHs BadHe HILINX
BENIECTE (HO TPHMEpe OPOMIBOACTEA AMMMAKA, CEPHOH KHCIOTHL
meTagoaa), TIpoMEBIIIeHHbE Crocolh! NOAYHEHHE METANIOB H CIABOE.
XUMHUECKOe 3ArpAzHesne OKPYIKamed cpelbl W ero MOCHencThHA.
Posib XHMHH B ofecnetieHiH HepreTHYeckol De3onacHoCTH.

XHMua 1 aioporee yenosexa. Jlekapereennnie cpenctea. [pasuna
HCTIONLIOBAHMS EKAPCTBEHHBIX Npenapatos. Ponk xMMAW B pasBUTHH
MEHLHHE,

WHUMHS [T OCHOBHLIE KOMIOHEHTHL, THIeRse Aodapku. Poib
KHMMH B o0ccnedeHuH mumesoi DelonacHoCTH,

KocMeTHYeckHe W napfioMepHble ¢peactesd. buimosas XHMHS.
MMpasuna Ge30MacHOr0 HCNONBIOBAHHA TIPENapaToR BLITOBOH XHMHM B
MOBCEIHEBHON HHIHH.

XHMHA B CTPOMTENLCTRE: BawHElllHe CTPOMTENLHEIC MATCPHATLI
(uemeHT, GETOH ).

NHMHA B cenbekoM Xoamfcree. OpranHucckKHe H MHHCPANBHBIC
yaobpenuns.

CospeMcHHBIE KOHCTPYKUHOHHBIE MaTEpHAIbI, KPACKH, CTEKIO,
kepamuxa. MaTepuaisl 118 paekTponsku. Hasorexnonorni.

PacuéTHbi¢ 3a0a4H.

PacudThl: Maccehl pemecTea uan obkéMa razos No WIBECTHOMY
KONMYECTBY BELISCTBA, Macce unu o0BEMY OAHOIC N3 YHACTRYIUHX B
peaKiHH BEILECTB, MAacChl (obnima, KOTHYECTBA BElecTRA) MPOAYETOR
peaKiHy, ECTH OIHO W3 BEUIECTR HMCET TPHMECH, Maccel (0DBEMA,
KOIMUECTREE BELECTRA) NPOAYKTa PeaKiiinH, ecal OJHO M3 BeLIECTR JAHO
B BHIE pacTeopa ¢ onpeaenéHHoil Maccosol aoaei pacTBROPEHHOTO
BELIECTEd, MAcCoBOH Jonn W MONApHOH KOHUEHTPALMM BEIIECTRA B
pacTEOpe, MONH BHMXOAA NPOAYKT2 PedkiMH  OT  TEOPETHHCCKH
BOIMOHHOTD,

Menpe MeTHbIe CBR3H.



Peanwsalms MeRNpeAMETHRIX CBE3EH NpH H3y4HeHAR oDIEH W
Heopraivdeckold  xumun B 1l Knacce  ocylwlecTBAAeTCA  Uepes
MCTOUIBIOBAHHE Kak oODIMX ecTCCTBEHHO-HayuHLIX NOHATHH, Tak H
MOHATHA, TIPHHSTHIX B OTAEABHBIX NpeiMeTax eCTECTBEHHO-HAY'UHOTO
LMK,

OiHe ecTECTREHHO-HAYYHEIE NOHATHA; ABIEHHE, HaydHuH dakT,
FMMOTE3d,  TEOpHA, SaKoH, GHAINS, CHHTE3,  KIacCH(pHKAINA,
NepHOAHYHOCTD, HAOMIOACHHE, H3IMEPEHUE, IKCOEPHMEHT, MOACHb,
MOIENHPOBAHHE.

dy3HKa; MATEPHS, MEKPOMED, MBKPOMH], ATOM, MEKTPOH, MPOTOH,
HEHATPOH, HOH, H3OTOMNL, PAAHOAKTHRHOCTL, MONCKY A, SHEPrETHUECKHH
YPOBEHE, BELISCTBO, Teno, ofbéM, arperarHoe COCTOAHHE BEUIECTRA,
HaeanbHbi ras, GuIngecKHe BETHYHHEL, EANHHLB HIMEPEHML, CROPOCTE,
IHEPrHA, Macca,

Buonores: K1eTKa, opranuim, akockcTema, Guochepa, metabomHsm,
MAKPO- W MHEPOTEMEHTEL Denkn, Muphl, YINEBOOL, HYKICHHOBBIE
KHCIOTEL, (PEPMEHTHL, TOPMOHEL, KPYTOBOPOT BELIECTE H NOTOK JHEPTHH B
IKOCUCTEMAN.

Teorpais: MHHEPAIEL, I'OPHBE NOPOabl, MONEIHBE HCKOMNASMEIE,
TOIUIHED, PECYPCBL.

Texuonorus: XHMHYECKId  NPOMBILLIEHHOCTE,  METAILNYPris,
CTPOMTENBHBIE — MATepHanbl, CeNbCKONOIMHCTBEHHOE  [POMIBOICTEO,
NHILEEAA  NPOMBILMEHHOCT, (PAPMALEBTHUECKAS  MPOMBILUIEHHOCTS,
NPOHIBOICTEO KOCMETHUSCKHX NpenapaTos, NPOR3BOICT B0
KOHCTPYKUMOHHBIX — MATePHANIOB, WIEKTPOHHAR  MPOMBIICHHOCTD,
HAHOTEXHONOTHH,



MIAHUPYEMBIE PE3VIILTATEI OCBOEHHA TTPOTPAMMEL T10)
XUMHH HA YTJIYBJIEHHOM YPOBHE CPEJHEIO OBLLIETO
OBPAZOBAHMA

JHUHOCTHBIE PE3YILTATDI

B COOTBETCTEMH € CHCTEMHO-ZIEATENLHOCTHRIM NOAXOA0M B
CTPYKTYPE JIHYHOCTHBIX Pe3yNbTaTos OCBOCHHA MpeiMerTa «XHMHA» Ha
VPOBHE CPEAHEND obliero  oDpasoBaHWA  BRIOENCHBL  CHeOyHOIHE
COCTRRIMOWIHE; 0COTHANNE OOYHAIIIMMUCE POCCHHCKOH rpamiaHCckol
HASHTHYHOCTH, [OTOBHOCTh K CAMOPAsBHTHIY, CAMOCTOATEIBHGCTH H
CAMOONPEENeHnD; HATHYHE MOTHBALMM K ODyHenHi; rOTOBHOCTE I
cnocobHOCTE  OOVHAIIIMXCT  PYKOBOICTROBATRCA — TIPHHATLIMH - B
ODIECTES NPABHIAMH H HOPMAMH NOBEICHHA, HATIMYHE NPABOCOTHANAA,
AKONOTHYECKDH  KYABTYPR CrHOCOOHOCTH CTABHTL LEAH M CTPOHTE
HHIHEHHBIE TINAHRL.

JIMMHOCTHEIE PE3YNIETATH OCBOEHHA MPeAMETa «XHMUA» OTPAKAT
chOPMHPOBAHHOCTE  ONMBITA  (O3HABATENLHOH M NpaKTHYECKOH
AEATENRHOCTH ODYVHAIONINXCS B HPOLECCe Peann3alin oOpasoBaTeNbHo
AEATENLHOCTH.

JTHMHOCTHEE PesyIbTaThl OCBOSHHSA NpeaMerd « XHMHA» OTpaMaloT
cOpMAPOBAHHOCTE  ONBITA  MOZHABATENLHOH M MPAK THHYEC KO
ASATEALHOCTH OOYYaIOMHXCA B POUSCCe PeanuIaui o0pazosaTeibHOH
NeATENEHOCTH, B TOM YHCAE B MaCTH:!

1) rpaaalcKoro BOCHHTA NN

QCOSHAHMA ODVUMOMIMMMCH CBOMX KOHCTHTYHHOHHWIX Mpas H
oDFIAHHOCTEN, VBAMEHHA K T4KOHY H NPaBonopaiKy;

NpeacTapierus O  COLMAThHEX — HOpMax — »  MpaBi/las
MERTHMHOCTHEX OTHOLIEHWH B KOAIEKTHRE]

[OTOBHOCTH K  COBMecTHOH TBOpHMECKOH JeATeJLHOCTH  HpH
cozmanmi yueGHBIX NMPOCKTOB, pelieHHd Y9eOHBIX H [OIHABATENLHEIX
3AIAY, BRIOTHEHHH XHMAYECKHX IKCTEPHMEHTOR,

CTOCOOHOCTH NOHHMATE H IPHHAMATE MOTHBBI, HEAMEPEHHA, NOTHEY
M APrymMeHTsl OPYTHX I[PH AHANH3E PasiuYHBIX  BHAOH y4edHoil
NEeATENRHOCTH;

2) naTpHOTAMECKOT0 BOCIIHTIHHN:

HEHHOCTHOTO OTHOIEHHE K HCTOPHUECKOMY W HAYYHOMY HACTEMHIO
OTEHECTHEHHOH XHMHRI;



VBAMECHHN K nOpoueccy TBOpYecTEd B 0DAacTH  TEOpHH H
NPAKTHYECKOM  MPATOREHHT XHMHH, OQCOZHAHHY TOD, 4YT0 A3HHLIE
HAYKH ECTh Pe3yIbTAT [UIHTEAbHLIX HabIioaeHHH, KponoTIHBLIX
IKCNEPHMEHTANBHBIX MOHCKOB, OCTOAHHOIO TPY.Aa YYEHEIX H NPAKTHKOB,

HHTEpECa W NO3HABATENEHBIX MOTHBOBE B MOOYYEHHH M
NOCHenyiieM aHanuie HHpOpMaUHH O [OePeAoBEIX JOCTHIKEHHAX
COBpEMEHHOA OTEYMeCTBEHHOH XKHMHH,

3) Y XOBHO-HPABCTHEHHOID BOCITMTAHN:

HPABCTBEHHONO COZHAHHE, STHYSCKOTD NOBEIEHKA,

CHOCODHOCTH OUEHHBATE CHTYAIHH, CBAIAHHEIE C XHMHYECKHMH
ABNEHMAMHE, W NPHHHMATE OCOIHAHHEIE PEIIEHHS, OPHCHTHPYACH Ha
Hl::-pa..l'll:.l-lﬂ—H FﬂHETEEHHLTE HOPMEL H LEHHOCTH,

FOTOBHOCTH OUCHHBATH CHOE MNoEEIEHIe H [MOCTYIEKH RO
TOBAPHILEA C NOIULKIA HPABCTREHHBIX M TMPABOBLIX HOPM H C YHETOM
OCOIHAHMA MOCTEACTRHA NOCTYNKOS,

4) thopMupoBaRHEA KYALTY Dbl 310P0BLA:

NOHHMMAHMA UCHHOCTER 310poBoro W BelonacHore obpasa KHIHH,
HEOOXOIMMOCTH  OTBETICTBEHHOID OTHOWICHHA K COOCTBEHHOMY
HHIMHECKOMY W NCHXHYECKOMY 3H0DORRIO,

cobmoJcHEA npaBua 0e30nacHoro oOpalleHHA ¢ BELIECTBAMH B
DBITY, NOBCEAHEBHOH WHIHH, B TPYI0BOH ASATEIBHOCTH;

NMOHAMAHKHA TEHHOCTH MPABH HHAHBHIYAILHOIO H KOLIEKTHBHOTO
Ge30MacHOro MOBEJEHHE B CHTYSUHAXN, YIPOKAHUHX 300P0EBH) H AHIHH
nroAEH;

OCOSHAHHA TMOCAENCTBHA M HENpHITHH  BPEAHBIX  TIPHBbLIYEK
(ynoTpefnenns AKOTOA, HAPKOTHEDB, Ky PeHWA ),

5) TPYADBOIO BOCIHTAHMNN:

KOMMYHMKATHBHOH KOMIETSHTHOCTH B yueDHO-HCCHeA0RATENECKON
AeSTeNBEHOCTH, OGLIECTREHHO T0Ie3HOH, TBOPYECKOH M ApyrHX BHIAX
NeATeNbHOCTH,

VCTAHOBKH H3 aKTHBHOE YHACTHE B PElUCHMM MPAKTHHECKMX 3a7au
COUMANBHOR HANPARIEHHOCTH (B paMEAX CBOETO KMAcca, 1KLL ),

MHTEPECA K [PAKTHHCCKOMY MIYVUEHWI0 npodeccdil pasnnuHoro
poda, B TOM 4YHCAC HA OCHOBE NPHMEHCHHA NPeIMeTHLIX SHAHME 1o
XHAMHAL

VBUKEHHA K TpYLy, JEOAAM TPYAZ M PEIYARTATAM TPYAOBOH
AEATENBHOCTH,;



FOTORHOCTH K OCOIHAHHOMY BRIDODY HHAMBHIYANLHOH TPAacKTOPHH
obpasosanun, Oyaymedi  npodeccud M pERNTHIALMK  CODCTBCHHBIX
HUIHEHHBX MIAHOR © YUETOM [TMMHOCTHRIX HHTEPECOB, CNOCODHOCTEH K
XHMHWH, HHTEPECOE | noTpeDHOCTEH oDulecTha;

6) IKOJTOr HHECKOT0 BOCHHTANNA:

JKONOTHYECKH 1NenecoodpasHore OTHOIEHHA K MpPHPOAE  Kak
MCTOMHHKY CYIIECTROBAHHA WHIHM Ha Semne:

NOHAMAHKA [TODANBHOIND XapakTepa IKOJIOrH4ecKHx npobnem,
BIHAHHA IKOHOMHYECKHX MPOLECCOE HA COCTOAHME [PHPONHOH |
CONHANBHOH Cpelbl;

OCOTHAHNA HeoDXOAHMOCTH HCNONLIOBAHWS AOCTHMEHHH XHMHUH
A PEIeHHA BONPOCOB PALHOHANLHON NPHPOAONONLIORIHHN]

AKTHBHOIO HENPHATHA AsAcTBHHA, NPHHOCHILME BPel OKpYyRALEeH
(PHPOIHOH  cpefe, YMEHHA  NPOrHOIMPOBATH  HEDNAronpHATHLIC
WKOJNOMMUECKHE  MOC/EACTBHA  NpeAnpUHAMaeMBlX  AcHcTEHE W
NpeloTBPaLlaTh MX;

HAIHYHA PA3BHTONG IKONOTHYSCKOrO MBILLIEHHH, SKONOrH4ECcKol
KyABTYPLI, ONBITA JAEATENBHOCTH  IKONOTHIECKOH HATPaBICHHOCTH,
VMEHHH PYEOBOACTBOBATECA HMH B NO3HABATENLHOH, KOMMYHHKATHBHOH
M COUNHANBHOMN  NpaKTHEE, COHOCODHOCTH H YMeHHs  aKTHBHO
IPOTHROCTOATE HACONOIHE XeModobun,

7) UEHHOCTH HAYSHOID NOIHAHAA:

MUPOBOFIPCHEA, COOTBETCTBYIOLLETD COBPEMEHHOMY  YPOBHID
PAIBHTHS HAYKH H ODUIECTREHHOH NPAKTHEN,

NOHMMAHHA cnenuKkH XHMHH KaK HayKH, 0COIHAHHA eC polM B
OPMHUPOBAHAM  PAUHOHANBHOTD  HAYYHOTO  MBIHINCHMA,  CO3AAHMA
UENnOCTHOMD NpeACTABNCHHA 00 OKPYHAIIEM MHPE KAk O &IHHCTBS
NPHPOOL W YeN0BeKA, B NDO3HAHHH NPHPOAHBIX JaKOHOMEpHOCTER 1
pelenHH MpodieM COXPAHEHNS NPHPOIHOTD PABHOBCCHA,

yBesIéHHoCcTH B ocoboll 3HaumMocTH XHMHH 103 COBPEMEHHOH
UHEBHIRZAMHNE B €8 ryMaHHCTHYECKOR HATIPABAEHHOCTH M BEKHOH PO/TH B
cOozIauMn uomoll  Ga3sl  MarepHanbHOW  KyJABTYPH, B pelIEHHH
FI0BaALHEX NpoGieM YCTORYHEOrO PAIBHTHA YEI0REHECTRE — CHPLEROH,
JHEPrETHYECKOil, NUILEROH W IKOIOrHYECKOH De3onacHOCTH, B PATEHTHH
MenqHUMHEL ofecnedeHuy YCNOBUH YCMEMHOro TPYAa H 3IKOLOTHYECKH
KOMQIOPTHOM AHIHN Ka#A0Te YieHa obmesTna;

CCTECTBEHHO-HAYYHOH  TPAMOTHOCTH:  NOHHMAHHA  CYLIHOCTH
METONOR  MO3HAHHA, HCOMIB3VEMBIX 8 @CTECTREHHRIX  HayKax,



cnocobHOCTH  HCNONLIOBATL HONYHASMEIS 3IHAHHA 408 SHAIHZE |
OOLACHEHHA ABNEHHH OKPYRAHIEro MHPA H NPOMCXOIALIHX B HEM
HIMEHEHWH, YMEHHS Oenatk ODOCHOBAHNBIE 3AKNIOYCHHA Ha OCHORE
HavYHelX GakToR H  MMEIMIHMXCA JaHHBIX ¢ OB MOAYYeHH s
NOCTOBEPHBX BLIBOIOH;

CNOCOOHOCTH CAMOCTOATENLHD HCMONLIOBATE XHMHYSCKHE 3HAHHA
A PelieHHA NpodaeM B pealbHBIX HHUIHEHHEX CHTYALHAX,

HHTEPECH K NOIHAHWIO, HCCIIC/IOBATENLCKDH AEATENBHOCTH;

I'OTOBHOCTH M cNocoGHOCTH K HEMpEpLIBHOMY O0DPA3CBAHHIO M
CAMOODPAIOBAHNID, K AKTHEHOMY NOIYYC¢HHE HOBLIX SHAHHH 10 XHMHH B
COOTBETCTRHH C AKHIHEHHRME NOTPEDHOCTAMY;

WATepeca K OcoDeHHOCTAM TpyJa & pasiH9HbIX  Cepax
npodeccHOHANLHOH e TEIbHOCTH.

METAINPEAMETHBIE PE3YJ/IBTATHI

MeTanpeaMeTHee pesyibTaThi OCBOEHHR MPOTPAMMEL 10 XHMHK HA
YPOBHE CPENHEro 0DIEro 0DpasoBaHAA BRIIOYAIOT!

IHAUMMBIE 1% (POPMHPOBAHMA MHPOBOIIPEHHA 0OyuAIOLIMXCH
MEAKIMCHHIUIMHAPHBIE  (MENpeaMeTHbe) {NUeHay HBIE  NOHATHH,
OTPOKAIONINE UENOCTHOCTE HAYYHON KapTHHBL MHpa H cnetripHry
METONOB MOIHARNA, HCTIONBIYEMBIX B eCTECTBEHHWY HAaykax (MaTepus,
BCIIECTRO, JHEprHA, ABNGHHE, NPOLECE, CcHeTeMa, HayyHwil akT,
NPHHLKT, THIOTE3A, 3aKOHOMEPHOCTh, 3AKOH, TEOPHH, HCCHCNOBAHHE,
HAOMIOASHHE, HIMEPEHHE, IRCITEPHMENT H APYTHE)

VHHBEPCATBHEIE yyeQHbIE NeHCTRHSA (nosHABRATENLHLIE,
KOMMYHHEATHEHLIC, PEryIsTHBHBIE), 00SCHeuHBAKOLILHE (hopMBpOBAHHE
GyYHKIHOHANBHOH  TPAMOTHOCTH M COUMANBHON  KOMIOETEHIMH
o0y AKNIHXCH;

cnocobHOCTE OOy aaK LMY CH HCIIOB30BATE OCBOSHHLIE
MERAHCUMITIHEAPHEIE, MHPOBOIIPEHUCCKME JHAHUA M YHHBEPCANLHLIE
yuebuble JeicTsns B NOIHARATENLHON | COLHATRHON NpaKTHIE.

Meranpe IMeTHbIE PESYNRTATH OTPAHAIOT OBJIAIEHHE
VHHBEPCANEHEIMEI YUeOHBIMH MOFHABATENLHBIMMI, KOMMYHHKaTHBHLIMHA H
PETYIATHBHEIMH JASHCTBHAMH.

Mo3HaBaTEIbLHBIE YHHEEPCAIbIbIE Y Iehubie IeHcTBIA
1) fazoBkle NOrMMECKHE TeHCTHARA:



CAMOCTOATENLHO OPMYITHPOBATE W AKTYANHIMPOBATE Npodnemy,
paccMaTpHBaTh €€ BCeCTOPOHHE;

ONPEIETATE NelH AeATeNsHOCTH, 340aBad napaMeTphl H KpHISpHR
HX  [IOCTHIKEHHHE,  COOTHOCHTH  Pe3yabTaThl  ACHTENBHOCTH ¢
NOCTABICHHBLIMH LIETAMH!

HCIONL30BATE TPH  OCBOBHAH 3HAHHH TNPHEMEL NOrHYECKONO
MBILIJIEHHA:  BLIIENHTH — NAPAKTEPHBIE  NPHIHAKK  [OOHATHH M
YCTAHABIMBATE MX B3aMMOCBA3b, MCNOALIOBATE COOTBETCTBYIONHE
MOHATHA 418 00BACHEHHA OTASTLHEX (PIKTOR W ABIeHHI;

BLIGHDATE OCHOBAHMA U KPHTEPHH /LIS KJacCH(HKAUME BEUIECTE H
KHMHYECKHX PEaKiinii;

YOTAHABNHBATE I'E]:JHQHHHD-EJICLLETBEHHHE CHAFA MCHETY
HIYUZEMBIME SBISHUAMM,

CTPONTE JIOTHYCCKME PACCYRIEHUA (MHAYKTHBHBIC, ACTYKTHBHRIE,
N0 aHanorKM), BhABTATE 3AKOHOMCPHOCTH H  NPOTHBOPCHHA B
PACCMATPHBASMBIX ABACHHAX, (GOPMYTHPOBATL BRIBOIRL H 3AKTHKMMEHMLL

NMpPHMEHATE B MNpoLecce TO3HAHHA HOMONB3IYEMEIEC B XHMHH
CHMBONMYECKHE  (3HAKORKIE) MOASTH, NpecdpPaioBEBaTE MOASTLHLIE
MPEACTABNEHHA — XHMHYecKHi 3HAK (CHUMBOJL) JIEMEHTE, XHMHULCKIA
hopMylia, YPABHEHHE XMMHYECKOH Peakuud — NpH peliennd yueOHbIX
NOSHABATENLHBIX W MPAKTHYECKHX 347084, TNPUMEHATE HAlBaHHEE
MOMETBHBIE MPEACTARNEHHS JI8 BbiABIEHHA XAPAKTEPHBIX NPH3IHAKOS
M3YIAEMEIX BEIIECTE H XHMHYECKHX Peakumii.

2) Gai0BLIE HCCIEI0BATE/ILCKHE AelicTRAN:

BAANETE OCHOBAMM METOIOBR HAay4HOIO [0IHAHHA BEWECTB H
XHMUHECKHY PEaKLHA;

(GOPMYNHPOBATE LIGAH M 3134M  MCCHeJOBAHHA, HCNONLIOBATH
MOCTABICHHLIE #H CAMOCTOATENRHO CROpMyJIHPOBAHHBIE BOAPOCHT B
KAMECTRE MHCTPYMEHTA NOZHAHHA M OCHOBL AT (OPMHPOBAHHA
PHNIOTESE N0 TPOBEPKE NPABHIBHOCTH BBICKAIHIBASMEIX CYIKICHHH]

BAANETE  HABMKAMH  CAMOCTOATENRHOTO  [NAHHPOBAHHA  H
MpOBEAEHNS YMSHHYECKHX SKCICPHMEHTOB, COBEPILEHCTROBATE YMEHHS
HaBIIOAATE 23 XOJ0M NMPOLEcca, caMOCTOATENBHO MPOrHo3HpoBITL ero
pesynLTaT, (GOpMyTHpoBaTE O0DODINEHHA H BHBOJAL OTHOCHTENLHO
JOCTOBEPHOCTH PE3yALTATOR HCCNENOBAHHS, COCTARIATE 000CHOBAHHEI
oTUET 0 NpoienaHaei padoTe;

NpUOBPETATH OMLIT Y4EHHHECKoH HUCENOBATENLCKOA H NPOSKTHOMH
ACATENLHOCTH,  OPOABIATE  COOcoOHOCTE W MOTOBHKTE K



CHMOCTOATENBHOMY NOHCKY METOIOE FELI.IEHHH HPEETH"!EEKH){ FAITAY,
MPHMEHEHHIO PAZTHYHRIX METOI0B MO3HAHKA

3) pafora ¢ nndopmanmeii:

OPHEHTHPOBATBCA B PATTHUHLIX HCTOYHHKAX HHQOPMALHHA (HaYYHO-
NOMy/apHas  THTEpATYPd  XHMHYECKOID  CONCPHaHMHE, COPABOYHBIC
nocobus, pecypest  HuTepuera),  aHaawsuposare  MH(pOPMaLMO
painu4HEIX BHOOB M (IOPM NPEACTABICHHA, KPUTHISCKH OLEHHBATS et
OOCTOREPHOCTE H HEMPOTHEOPEUHBOCTE,

dOpMYITHPOBATE JANPOCH H NMPHMEHATH PaiiMuHbLIE METOAL [pH
noHcke W oThope HHGDOpPManME, HEoBXONMMOR [18 BINONHEHHA
yaefHRX 32034 CNpelendHHore THITA,

NpHOOpeETaTh OTBIT HCTION B3O RIHIAA HHDOPMALHOHHO-
KOMMYHHKATHBHBIX TEXHOIOMHHA W PA3NMIHEX NOHCKOBEIX CHUTEM,

CAMOCTONTENLHO BRIDMPATH ONTHMANLHYIO (OPMY MpEACTARICHHA
pHQopMaHl  (cxempl, rpaduKl, AMarpaMMbl, TabAHIE, PUCYHKH H
apyrueg);

MEMONLIORATE HAYYHBI MIBIK B KAMECTBE CPEACTBA MpH pabote ¢
xmMuueckoil HHGopManrei: NpUMeHaTE MERTIPEAMETHRE (duzndeckne
W MaTeMaTHYeckue) 3HAKH W cHMBomM, (opMyan, abbpeBMaTyYph
HOMEHKNATYPY;

HEHONBIORATE IHAKOBO-CHMBOIHHECKHE CPCACTEA HATMAIHOCTH,

KoMMYHHKATHBHBIE YHHBEDCANBHLIC YIeONbLE TeHCTBHS:

4a/IABATE BOMPOCK M0 CYLIECTRY 00y KIAEMOH TeMBI B X012
IHANOEA H/HIH THCKYCCHH, BRICKA3BIBATE HASH, (HOPMYITHPOBATE CBOH
]]PE-',[UIL'IH{EHHE OTHOCHTEIRHO BRINOAHSHHA [I_FFEJIHD}H"E-‘HH(}H JATANH,

BRICTYNATE € NPE3CHTalMed  pelymLTaToB No3HABATENBHOMN
NEATENLHOCTH, TOIYMEHHBIX CAMOCTONTE/BHO Wi  COBMECTHO €O
CBEPCTHHKAME — TPH  BRINONHEHHH  XMMM4ECKOrO  OKCHEpHMEHTE,
npakTHYecKoli paloTe N0 HCCNEAOEAHHIO CBOMCTE H3YHAEMBIX BEIISCTE,
peanwiaumi  yyefuoro npoekta, W OPMyNHPOBATH  BBIBOALL MO
PEIVABTATAM  [POBEAEHHEIX HecnenoRaHHl  nyTEM  cOINAcoRaHHA
NOZHIHA B Xxo0e odcyacacHHA B olMena MHEHHAMH.



PeryaTHBHBIE YHHBEPCAALIEBIE yuednnie gedcTBna:

CAMOCTOATENRHO  [UIAHHPOBATE W OCYWCCTBIATH  CBOW
NOAHABATENBHYI)  IeATENBHOCTL, ONpelensn cf Uenw W 3anatin,
KOHTPOOMPOBaTE W MO0 MEpe  HeoDXOUMMOCTH — KOpPeKTHPOBATH
npeniaracMbli  anropuT™  efcCTBHE OPH  BRINOTHCHHHN yoefHeX H
HCCIEIOBATENLCKHY 3aaa4, BeDMpaTs Hauboaee dupexTHEHLIL cnocod
HX PelieHHA © Y9€Tom NOJyHeHHs HOBHIX 3HAHMA O BewecTRax u
XHMHYECKHX PEaKLIHAX,

OCYIIECTEIIATh  CAMOKOHTPOUIL  JeATENBHOCTH  HA  OCHOBE
CAMOAHANHKIA H CAMOOLICHKH.

NPEJAMETHBIE PE3YJIBTATHI

lNpenveTasie PE3yILTATH OCBOSHHS NPOrpaMMEl 00 XHMUH Hi
yrayGnEHHOM YPOBHE HA YPOBHE CPEIHEro obuiero  obpasoBaHHA
RETIOMAIOT cnelndrdeckne A yueGHOTD npeaMeTa « XHMHES HayqHBIE
HAHHA, YMEHHA H Ciocobet AeHCTERHE NO OCBOCHHIO, HHTEPNPETALHH H
Mpeodpa3oBaHHIo IHAHWH, BWALL JEATENLHOCTH TIO NOAYHCHHIO HOBOTO
JHAHHA H TPHMEHEHWHD FHAHHA B PayIM4HBIX yyeDHBIX CHTYALHEX, A
TAKHE B PEaNbHBIY AMIHCHHLIX CHTYALHAX, CBAIAHHEDL C xumueii. B
[POrpaMMe No XHMHH MPEIMETHbIE PEIYIBTATHL NPEACTARNCHLL IO TOAAM
H2YHeHIE,

10 KJAACC

[penmMeTHbIe Pe3yILTATE OCHOCHHA Kypea «Opranieckan XHnuss
OTPaMAIOT:

chOpMUPOBAHHOCTE  NPEICTABNCHHE: O MECTE H  3HANEHMM
OPraHMUYECKOH XHMMH B CHCTEME ECTECTBEHHBIX HayK M ef poaH B
ofecneyeHM YCTORYHBOTD PA3BHTHA YCI0BEYECTBA B PEILEHHN npofnes
sKONOrMYeckoll, 3HepreTHHecKoi 1 MHEROH DE30NacHOCTH, B PAsBHTHH
MEAHLMHE], COINAHMH HOBRIX MATEPHAIOB, HOBBIX MCTOUMHHKOR SHEQIHH,
g obecrieyeHnH pauHoHATEHOTD NPRPOLONOIEIOBAHHA, B hOpMUpOBAHIH
MHPOBOI3PEHMA W 0DLICH KyMLTYPhl HeloBeKs, 4 TAKKE 3KOAOrHICCKH
OBOCHOBAHHOMD OTHOWEHAA K CBOSMY IA0POBEI0 W NPHPOLHON cpeie;

Rnanenue cHeTeMofl XHMMHYeCKHMX 3JHaHud, KoTopas BEMHOYAET.
GCHOROMOMATAIONIHE NOHATHA — XHMHUYSCKHH 3JIEMEHT, aToM, A1poe H
ANEKTPOHHAA 0BO/I0MKa aToma, S-, P-, d-aToMHLIE OpOHTANM, OCHORHOE H



BOADYIKASHHOS COCTOAHMA aroma, rubpriIMiIalHs aToMHEIX opburanei,
HOH;, MOCKY A, BaNeHTHOC T, INEKTRPOOTPHIATENLHOCTE, CTENEHER
OKHCTIEAWA, XHMHYCCKAN CBA3B, MOk, MOMAPHAS MAacca, MOJSPHEIH
o0biM, vrnepoiaHetd crener, (VHKLMOHANLHAR TPYNna, pamHkan,
CTPYKTYPHBE qopMmynsl  (paisépHyThie, COKPALEHHBIE, CKENETHRIE),
H3OMEPHA  CTPYKTYPHA® M [NPOCTPAHCTBEHHAd  (reoMeTpHYeCKas,
ONTHYECKE ), HIOMEPSLL NOMONOIHYECKHI P, FOMONOTH, YINEB0A0PO1k,
KHCAOPOd- W ajorcojepikaliye OpraHHYeckie coelMHeHHd, MOHOMEP,
MOJHMEP, CIPYKTVYPHOE 3BCHO, BBICOKOMONCSKYIAPHEIE COEAMHEHHS,
TEOPHH, 3aK0HE (mepwoamuecknii sakon [l WM. Menpeneesa, Teopus
CTpoeHHA oprapnteckux sewects A. M. byrneposa, 3akon coxpaHenus
MACCE! BELI2CTHE, FHKOH E'DHFIHHEHH!I H [J.[]-EBF]EI.LI,E‘I-[II![ ZHE'PFH!-'I F]pl'[
YHMHHECKMY PEaRIIMAY), 3aKOHOMEPHOCTH, CHMBOITHUYECKHHA S3RIK XHMMH,
MHPOBOIIPEHYECKHE  IHAHWS, JEKAINIME B  OCHORE  [OHHMAHMWS
NPHUHHHOCTH M CHCTEMHOCTH XHMHYECKMX SBRICHME, NPCICTaBICHHA O
MEXAHMIMAX  XHMWYECKMX  PCAKUMH,  TepMOIHHAMHYECKHX  H
CHHETHUECKMX 3AKOHOMEPHOCTAX WX NPOTEKAHHA, 0 BIaHMHOM BIIHAHHH
ATOMOR W FPYIN ATOMOB B MOTEKYIAax (HHAYKTHBHLIH H ME3IOMEPHLIH
spthertol, opuentanTm 1 v Il pona); dakTonorH4ecKHe cBeJeHHA ©
ceoficTBax, COCTABE, NOAYMCHHH H  DE30MacHOM  HCNOAbL3OBAHHH
BAMHEHIIAX OpraHHHcckHX  BEISCTBE B OWTY H  NpaKTHYeCKOH
NERTENLHOCTH HENOBCKA, ODIMHX HAYYHEIN NPHHIHOSX XHMHYECKOro
MpOHIBOOCTRA (Ha [pHMepe NPOHIBOACTER METAHONA, nepepaboTku
ek

cHOpPMEPOBAHHOCTE  YMEHHH: BRIARNATE XAPAKTEPHLIC NPHIHAKK
NOHATHH, YCTAHARNHBATE HX BIRAHMOCERb, UCTIONBIORATD
COOTBETCTBYIOINE NOHATHA MPH CMHCAHHH COCTABA, CTPOCHMS H CBOHCTB
OpPraHHYeCKHX COCIHHEHHH,

cHOPMHPOBAHHOCTE YMEHHI:

HCMOAB3OBATE  XMMHYCCKYHY  CHMBOJIMKY  Jad  COCTapnenms
MOIEKYNAPHEIX ¥ CTPYKTYPHBIX  (pasnépHyTHIX, COKpPalIfHHLIX M
CKENeTHRIX) (POpMY1 OPraHHYeCKHX BELIECTE;

COCTAB/IATE YPABHEHHA XHUMHUYSCKMX PEakuHA ¥ packpuBars MX
CYUIHOCTh: OKHCTHTENBHO-BOCCTAHOBHTENLNEX PEaKUnH NOCPENCTROM
COCTARAEHMS IEKTPOHHOTO DanaHca 3THX peakiiMil, peakini HOHHOrO
obMeHa NYTEM COCTARIEHHMS WX OOMHBIX W COKPAIUEHHBIX HOHHBIX
YpaBHEHHH,



HIrOTABMHBATE MOJSTH MONEKYn OPraHHYeckHX BEWEeCTs
HIIMIOCTPALHH HX XHMHYECKOrD i NPOCTPAHCTEEHHOTO CTPOCHHA,

CIPOPMHPOBAHHOCTE  YMEHWHD  YCTAHABIHBATE  TIPHHALNCHHOCTS
HIYYEHHLIX OPFaHWYECKHX BEUECTE MO WX COCTaBy M CTPOCHHIO K
onpenenéaHoMy Kiaccy/Tpynne coeaHHeHHd, JagaTk MM HA3BAHWA 1O
cuctemariueckol nomenxnatype (IUPAC) u npusoinTs TPHEHATEHBIC
HABAHMA 78 OTAIbHbIX TNPeJCTABHTENEH OpPraHHYecKHX BELIeCTB
(3THAEH, AUCTHNEH, TOAYOl, TIHLEPHH, 3ITHISHITHKONE, (eHodn,
(pOpMANLIETHI, AUETANBICIE, AUETOH, MYPABEHHAN KHCIOTA, YKCYCHAR
KHCTOT, ET'E:H.PHHQBE:II. CUISHH OB, NANEMHETHAHOBAY EHCAOTHL, I'THLIMH,
anaHiH, ManbTo3a, (PYKTO3a, AHHAWH, AHBHHKN, WIONPeH, XNOponper,
CTHPOM W ApYIHE);

CpOPMHPOBAHHDCTE YMEHHS ONPENENSTE Bul XHMHYeCKOH CBA3H B
OPTAHMUECKHX COBMHEHNAX (KOBANEHTHAS M HOHHAR CBATL, 0- H T-CBAIE,
BOJIOPOIHAS CBATR);

cHOPMHPOBAHHOCTE  YMEHW  TIPHMEHAThL  NONOKEHHA  TCOpHH
crpoenns opranudecknx semects A. M. bytneposa ana oOBACHEHHS
FARMCHMOCTH CBOMACTB BELUECTR OT HX COCTABA 1 CTPOCHHA;

cHOPMHPOBANHOCTL YMEHNH XApPaKTepH30BATE COCTAB, CTPOSHME,
(puanveckne W XHMHYECKHE CBOFCTBA THIHYHLIX npencTasuTengi
PAITHUHBEX KI4CCOB OpTaHNYeCKHX BEllUEeCTE WIKAHOB, UHKIOATKAHOR,
ANKEHOB, ANKAAMeHOB, ANKHHOB, APOMETHHECKHX  YITICBOIOPONOH,
COHPTOB, ANBACTHA0B, KETOHOR, KapOOHOBRIX KMCAOT, MPOCTRIX H
clownbX dGHPOB, HHPOB, HHTPOCOEINHEHNI H AMHHOR, aMHHOKHCAOT,
Denkos, YrAepoA0B (MOHO-, IH- H MOIHCAXAPHAOE), WIIOCTPHPOBATE
reHeTHYECKY D CBAIL MEXEIY HHMHA YPpaBHEHHAMK COOTBRETCTEYKITIHX
XHMHIECKHX Peakiiil ¢ HCNONE3OBAHHEM CTRYKTYPHBIX thopMyT;

chopMHPOBAHHOCTE  YMEHHA NOATBEPXAaTE  HA  KOHKPCTHHIX
MpHMEPAxX — Xapakrep  3aBHCHMODCTH peAKIMOHHOH  cnocoBHOCTH
OPFraHHYMSCKHX COSJHASHRH OT KPaTHOCTY H THOA KOBANEHTHOH CBA3H (O-
H T-CBAH), B3aHMHOTD BIMSAHHA ATOMOB H FPYTIN ATOMOB B MOJCKVILAN,

cHOPMHPOBAHHOCTEL  YMEHHA  NapakTepH30BaTL  HCTOUMHHKH
VIIEBOLOPOAHOTO ChIpeS (HedTh, NpUpoatLIR rad, yrois), crocobel ero
nepepaboTky H MPAKTHUCCKOe IPHMEHEHHE MPOLYKTOR nepepaboTKH,

cOPMHPOBAHHOCTE BIATEHHS CHCTEMOH IHAHMH O eCTECTBEHHO-
HAYYHBX  METOJax — nosHaHmA  —  HAQMOJeHHM,  HIMEPEHMH,
MONETHPOBAHME, IKCTICPHMEHTE (PeaibHOM M MBICISHHOM) # YMeHHA
MPHMEHATE ITH 3HAHKA,



chOPMHPOBAHHOCTE  YMEHHA [IPHMEHATE OCHORHRE ONepaliMy
MBICHTONEHOIT  ASRTENRHOCTH — AHAMHI W CHHTEd, CPABHEHHC,
obobILCHHe, CHCTEMATH3ALMID, BhIABISHHE NPHYHHHO-CACACTBEHHEIX
cpazedi — Ui AIYUEHMA CBONCTE BELIECTH M XHMHYECKHX peakiiHig;

chOPMHPOBAHHOCTE YMEHHI: BEIMBIATh BIANMOCBAIH XHMHHECKHN
THaHMIt ¢ MOHATHAMH H NPEACTABICHHAMH APYrHX €CTECTEEHHO-HAY HRIX
npeameroR  ang  Donee  OCOHAHHOTO  MOHHMAarMa  CyIIHOCTH
MATEPHANEHOND EIHHCTRA MHPA, HCMONBSOBATH CHCTEMHBLE SHAHWA MO
OpragHveckol XHMHH 1H ODLACHEHHA M NPOTHOZHPOBAHMA ARASHWH,
MMEKOLTHX ECTEeCTBCHHO-HAYTHY D NPHPOILY;

cHoOpMHPOBAHHOCTE YMEHHIT: NPOBOIMTE PACHETE MO XHMHHECKHM
bopyynaM H YPABHEHWAM XHMHUECKWX PeaKiil ¢ HCNOIb30BAHHEM
puamueckux penwunl (Macca, 00BEM ralos, KOTHYECTBO BELIIECTBA ),
NAPAKTEPHIVIOLINY BEIECTEA C KOMHUECTBEHHOH CTOPOHK: PACcHEThI Mo
HAXOWIEHHI0 XPMuucckoli  (opMyibl  BEWECTBA N0 HIBECTHHIM
MACCORLIM  JOISM  XHMMWYECKMX J/IEMEHTOB, TIPOAYKTEM CrOpAHHA,
NAGTHOCTH ra3000pasHeIX BEUIECTE;

CHOPMMPOBAHHOCTD  YMEHNH: NPOTHOIHPORATE, AHATHWINPOBATE H
oUeHHBaTh © NosMuni  Ixonorddeckoidl  $e30MacHOCTH  MOCHCICTRHA
GeToBOH M NpOMIBOACTEEHHON AEATENBHOCTH FlENOReKd, CRAZAHHOH C
nepepaboTkof  BewlecTs, HCMONL30BATE  NONYHEHHBIE IHAHHA IR
NPMHATHA TPaMOTHBIY Pelienni npofieM B CHTYALMAX, CHAAHHLIX €
XUMHEH;

clOpMHPOBAHHOCTR  YMEHMIl: CAMOCTOSTCABHO MaaRMpoBatE  H
MPOBOAHTE XHMHHECKHH BKCHSPHMEHT (MonyucHHE M WIYYCHHE CBOHCTR
opranfveckuy  BEIIECTE, KAY:sCTBEHHBIE PCaKIHH YIeROA0POLOSE
PASTHYHLIX EJACCOB M KHCTOPOACOIEPHAIINY OPranHieckix BEIIECTE,
l'.‘rELIII:HHE SKCHEPHMEH'TE.I'I]:-HHK Famad i PIECHD‘JHELBEIHH]D ﬂ]}r‘E.IIH'-:IECKH?{
pemecTs) ¢ cobmojendem mnpasun  BelomacHoro ofpalmedus <
BellecTEAMN B TabopatopHeiM obopyIoBIHHEM, (UPMYIHPOBATS [IEIh
HCCAGNOBAHHA, NPeACTABASTE B PARIH4HOMH popme  peIVIBTATHL
JKCIEPHMENTA, AHAIHZHPOBATE # OLEHHBATE HX [OCTOBEPHOCTE,

cPOPMHPOBAHHOCTS YMeHHi:

coBMIOAET TPABIIA FKONOrHHECKH LenecoobpasHOro NOBEICHHA B
BLITY © TPYIOBOH NeSTeNEHOCTH B LEIAX COXPAHEHHA CBOCO 3A0PORER,
okpysaroneil  npuponHoH cpelkl M AOCTHKEHHA g8  YCTOHYHBOIO
PAIBUTHA,



OCOZHABATE ONACHOCTE TOKCHHYECKOTD JAeHCTEMA HA  JKHMBLIE
OPraHfsMel OMPEAENEHHLIX OPraHHYeCckny BelecTR, MOHHMaA CMBIC
noxazarens T1IK;

AHANTWIMPOBATE  UENeCo0DPaIHOCTE  [PHMEHEHHAA OpraHH4eCcKHX
REUIECTE B TIPOMBIINITEHHOCTH W B OBITY € TOYKH 3PEHHA COOTHOWCHHA
PHCK-TIONB3A;

CHOPMHPOBAHHOCTE YMEHW! OCYIIECTRNATE UC/ICHANpPABISHHLL
MOMCK XMMHHECKOH HHOPMALHE B PaznnuubX HCTOMHHKAX (Hay4Has H
yyeOHO-HAYYHAn  JHTEpaTypd, CpPeIcTBA  MACCOBOH HHPOPMALTHMH,
Mureprer ®  apyrHe), KPHTHHECKH AHATWIMPOBATE  XHMWYECKYIO
nHpopMaiio, nepepabarpears ef ¥ HCOOIL3O0RATE B COOTBETCTRUH C
nocTasieHHolH YuedHoH 1aaavueh.

11 KJIACC

[pegMeTHele  pesyieTaTel  ocsocHuA  kypea  «OOmas M
HEOPTaHHYECKA XHMMAY OTPEMART

CHOPMHPOBAHHOCTE TIPEACTARIEHHI: O MATEPHANLHOM CIHHCTBE
MHPE, 3AKOHOMEPHOCTHX W NOIHARACMOCTH ABNEHHH NPHPOIEL, O MECTE H
JHAUYCHHH XHMUH B CHCTEME CCTECTBEHHMIX Hayk W e poid B
obecnedenny  YCTOHMMBOIO — PasBuTHA, B PELLCHHH npoaneM
JKONOrMMECKol, IHEepPreTHYECKOH H NHISBOH De30NacHOCTH, B PAIBHTHA
MEIHLWHEL, COSJAHHH HOBRIX MATEPHANOE, HOBBIX HCTOUHHKOB SHEPIHH,
B oDecneveHHn PAIHOHANTBHOTO NPHPOAONOALIOBAHKA, B ihpopMHpOBaHHK
MHpOBO3IpeHns W ODWEl KyJILTYPLI HeJOBeKd, A TAKKE 3KONOrHIeCKH
0BOCHOBAHHOM OTHOIIEHHS K CBOEMY 310POBLI0 H MPUPOAHOH cpene;

pAAnenne CHCTEMOH XHMHYSCKMX 3HAHHIA, KOTOpas BEIHOMACT:
OCHOBONOTATAOTIIHE TTOHATHA — XHMUYECKHI JIEMEHT, aTOM, AP0 aTOMA,
HIOTONB, SNEKTROHHAA 0DONOYKA aToMa, S-, P-, d-aToMHbie opOuTamH,
OCHOBHOC ¥ BO3DYIEHHOE COCTORHMA ATOMA, FHOPHAMIALHA ATOMHBIX
opGuTaneil, HOH, MONEKYNa, BAJIEHTHOCTh, INEKTPOOTPHUATENLHOCTE,
crenenh OKHCIeHHS., XHMMYECKAs CBA3b (KOBANEHTHAs, HOHHAHA,
METANHYECKAR, BOAOPOAHAR), KPHCTALIHYMSCKANA peméTka, XHMHYecKad
peaKilig, PacTBOP, IMEKTPOJIHTH, HEIMEKTPONHTL, MMEKTPOIMTHISCKAA
IHCCOUMALIMA, CTENeHb AWCCOLHAlMH, BOJOPOIHBEIH  NOKAIATEdb,
OKHCTHTENL, BOCCTAHOBHTENE, TENAOBOH HPHeKT XHMHYSCKOH peakuWH,
CKOPOCTE XHMHYECKOH Peakiud, XHMHYECKOS PABHOBECHE: TEODHH M
3akoHBl (TEOPHA ANCKTPOMHTHUECKON THCCOLHALIHM, nepHoaHYeckii
sakon JLH. Menneneesa, 3aKOH COXpAHEHHA MACChl BELIECTH, 3AKOH
COXPAHEHHA H MPEBPANIEHHS JHEPTHH NPH XHMUUSCKHX PEAKLNIAX, JAK0H



[OCTOSHCTRA  COCTABA  BOLIECTB, 3akoH  JIEHCTBYIOWMX  Macc),
JGKOHOMEPHOCTH, CHMBONHYECKHA S3BIK XHMHH, MHPOBOIIPEHUECKHE
IHAHMA, JedkalllHe B OCHOBE MOHHMAHHA MPHYAHHOCTH H CHCTEMHOCTH
KUMHYECKHX SEACHHI, COBpeMCHHBIE [PEICTARJEHHH © CTPOCHHH
gelllecTBA HA ATOMHOM, HOHHO-MOICKYISPHOM H HAAMOTEKYIAPHOM
YpoRHSY, NPEJCTARACHHA O MEXAHHIMAX XHMHYECKHX peariivii,
TEPMOAHHAMHYECKHN M KHHETHUECKHX 3aKOHOMEPHOCTAX HX NPOTERAHMA,
0 XHMHHMECKOM DPABHOBECHH, PpacTBOpax M JAMCHCPCHBIX CHCTEMAX,
dakToporyMeckue CeeacHHA © CBOHCTBAX, COCTABE, TOAYHUCHHH H
HEl0oMacHOM WCTOALIOBAHHH BUKHEHWMX HeOPraHHYECKHX BEIIECTB B
BRITY W MpaKTHHECKOR JEATEILHOCTH  HeloBeia, OOIIMX  HAYHHEIX
NPHHLMTIAX XHMAYECKOTO NPOHIBOICTE,

crOpMHPOBAHHOCTE YMeHHI: BRUIBAATE XapawTepHeie MPHIHAKH
NOHATHEH, YCTAHABTHBEATh HX RIAHMOCBEASh, HCNOIBIOBET b
COOTBETCTBYIOIHE NOHATHA MPH ONUCAHNH HEOPrAHWIECKHK BELICCTE M
HX NPeRpalleHHi,

chOPMHPOBAHHOCTE  YMEHHA  HCTONB30BATE  KHMHHECKYH
CHMBOMTHKY AN cocTagnenns  (Qopmyn  BelIecTE H YpaBHEHHHA
NHMHYECKHN PeaKuni, CHCTEMaTHHECKYID HOMEHEIATYPY (IUPAC)
TPHBHANLHEIE HAZBAHWA OTACNBHLX BELICCTR,

chOpMUPOBAHHOCTE YMEHHA ONPSIENATE BANEHTHOCTE H CTCNCHR
OKHCTEHHA XUMHUECKHX WEMEHTOB B COSAHHEHMAX, BHA XUMHYECKOH
CEA3H  (KOBANCHTHAR, HOHHAA, METAIIHYCCRA, BOAOPOLHAR), THI
KPHCTAMHYCCROH PEIIETKH KOHKPETHOTO BELIECTRA,

clopMHPOBAHHOCTE  YMEHIA ODBACHATL  3ABHCHMOCTD CROICTR
BCUISCTE OT BHAA XHMHUSCKOH CBH3H H TUTI HpHETE.I‘J.ﬂH‘-LtCHﬂﬁ PEINETKH,
ofMeHHMEE M AOHOpHO-aKUeNTOpHeli  MexaHuiMbl  oOpazonanus
KOBLNEHTHON CBAIM,

chopMHPOBAHHOCTE YMEHHE KnaccH(pHIMpoBaTh: HEOPraHHYeCKHe
BelllecTsa MO MX COCTABY, XHUMMUECKWE PpeakmuH M0 paznHiHbIM
NpH3HAKAM (4HCOY W COCTaRy pearHpyiouMx  BellecTs, TelLIOBOMY
shekTy peAKLMH, HIMEHEHHH) CTENCHEH OKHCISHMA EMEHTOB,
oBpaTHMOCTH, YUACTHIO EaTanHiaropa W APYTHE), CAMOCTORTEALHO
BRIDHPATh OCHOBAHHA W KPHTEPHM ANH KAACCHHKALMM  H3YHAEMBIX
BELIECTE H XHMHIECKHX peaKii;

cHOPMHPOBAHHOCTE YMEHHS PacKpPEIBATE CMLICH MEPHOIHYECKDrD
JAKOHA IL. H. Mennmeneesa H AeMOHCTPHPOBATE ero
CHCTEMATHIHPYIOIYIO, 00BACHHTENLHYIO H TPOTHOCTHYECKYIO hyHKLHH]



CPOPMHPOBAHHOCTL  YMEHWH:  XapaKTEpHIOBATH  NEKTPOHHOE
CTPOLHHC ATOMOB H HOHOB XHMHYECKHN JICMEHTOB NEPBOTO—YETRERTOND
nepHoaos  llepuoamseckoi cucremm J.H, Menaeneesa, Mcnoansyva
NOHATHH «IHEPIETHYECKHE YPOBHMY, 4IHEPreTHUSCKHE NOOYPOBHHNM, €5-,
p-. d-aToMHbie OpOMTANMY, OCHOBHOE B BOYEIEHHOE IHEPTETHYECKHE
COCTOAHHA aToMaw; OOBLHCHHTE JIKOHOMEPHOCTH HIMEHEHHR CROMCTB
KHMMHSCKHX 2EMEHTOBE M HX COgJAMHEHMH no nepHofam W Ipynnam
[eproandeckoii cuctemel [, M. Menaeneepa, saieHTHBIE BOZMOMHOCTH
ATOMOB ASMEHTOR HA OCHOBR CTROSHHA WX BHE}{]T}{IHHHK {Iﬁl]]-'.[l]'-[lﬂ-:‘.,

CHOPMHPORIHHOCTE YMEHMI! XapakTepH3oBaTh (OnMesBaTs ) obmue
XHMHUECKHE CBOHCTBE BENIECTB PEIHYHLIX KIACCOB, TOATBEPHKIATL
{:}'Ulﬂﬂ'rHﬂEHHHE redeTHYecKon CBHAIH MEMTY HEn]:}J"EII—IH"—IEL'-H'I-{MH
BEIECTBAMK € [TOMOLUBID YPARHEHHI COOTBETCTEVIOUIHX XHMMUECKHX
peaKIlHii;

CPOPMUPOBAHHOCT b YMEHHH PACKPBIBATE CYUIHOCTh:
OEHCAHTENBHO-BOCC TAHOBHTE N BH BLX 'FH:E.KI.EHFI IEUCPﬁJJ.CTEﬂM COCTABNIEHAA
ANEKTPOHHOD Dananca THx peakumil; peakumil HoHHoro oDMeHa NyTéM
COCTABINCHHA WX NONHKIX M COKPALEHHBIX MOHHBIX YPaBHCHWH; peakimil
FHAPOIHIA,  PeaKuMil KOoMNIeKcoodpasoBaHmg (Ha npHMepe
FHAPDOECOKOMITIERCOR [THAKD H H_TII'DMEIHHH};

CHOpPMAPOBAHHOCTE  YMEHHA  ODBACHATL  3AKOHOMEPHOCTH
NPOTEKAHNR XHMHYSCKHX peakuni ¢ y4EToM WX  SHEepréTHYeCKHX
XAPAKTEPHUCTHE, XAPAKTEP HIMEHSHHUA CKOPOCTH NHMHYECKOH peaKiinH B
FBHCHMOCTH OT PasnuyHbiX (paKkTopos, a TAKKE XapakTep CMelleHHA
XHMHYECKOTD PaBHOBECHR 10J  BIHSHHEM BHEIUHWX BO3OefcTRHH
(rpauuEn Je Harense ),

ChOPMUPOBAHHOCTE  YMEHHA  XAPAKTEPHIOBATE  XHMHUYECKME
]jEﬂ.H_LI.HH, JeHAlK¥eE B OCHOBE HPDMI;ILI.T.HEHHE!'U‘ HIJI]}'HEHHH ﬂEpHﬂﬁ
KHCIOTH, AMMMaKa, o0MMe HAyYHbLIE DNPHHOMIB  XHMHYECKHX
HPDI-'I'EBJ],.[I,L“TBL I_lE.I'IE'I:DGﬁPHSHGC-Ti; HPHMEHEHHH HEQPrAHHYCCKHRN BOIECTE
B (POMBIIIEHHOCTH H B ObITY © TOYKH 3PEHHA COOTHOLIEHHA PHCK-
MOTh3a;

chOpPMAPOBAHHOCTE BRAJSHMA CHCTEMOH 3SHAHHA O MeTomax
HAVHHOID TIOIHAHMA SBIeHHil npHpoisl — HabIOAEHHE, HIMEPEHHE,
MOJIENHPOBAHHE, IKCTIEPHMEHT (peansHb1 M MEBICTEHHEIH ),
HE[ID.Iih'.’I-}'EMbH"; B CTECTHREHHRX HAVEKAX, YMEHHA MPHMCHATE FTH SHAHHHA
npx AKCNEPHMEHTANEHOM HCCIENOBEAHKE BeIICCTE H OIIH ﬂﬁ'bHEH-E-‘]IHH



KMMHYCCKHX #BNCHHI, HMEIOMMN MECTO B [pHpole, NPaKTHYecKoi
AeATENBHOCTH YEJ0BEKA H B NOBCEIHEBHON AHIHH;

CIZ]JQPHHPGBEHHGE'TL YMEHHA BLIABIATE BEAHMOCBASE NHMHYCCHHX
IHAHUI ¢ NOHATHAMM H NPEACTABNEHWAMHA IPYTHX €CTECTHEHHO=-HAY U HBIX
NpeaqMeToR  Ond  0onee  OCO3HAHHOTO  MOHMMAHHA  MATEPHATLHOTO
¢IMHCTBA MHpA;

CHOpMUPORAHHOCT b YMEHHA NPOBOIHTh pacyETsl: c
HCTIONB30BAHMEM MOHATHI «MaccoBas NONA BELIECTBE B PacTBoper H
«MONAPHAA KOHLUEHTPALMA®: Maccel BeulecTsa waM ofnéma raza no
HIBECTHOMY KONHYMECTBY BEliecTBa, Macce unn obndmy ogHOTO Wi
YHACTBYVIOMMX B PeaKUMH BEIIEcTE, TennoBoro wuperra peakiium;
SHAYEHHA BOAOPOAHOTD MNOKAIATENs PACTBOPOR KHCAOT H menoueil ¢
MIBECTHOH CTeneHbld [HCCOLHAUMH, Maccel (00h8ma, KOIHYECTBA
BEIECTRA) MPOAYKTA PEEKUHH, 8C/IH 0JH0 W2 UCXOOHBIX BELIECTR NAHD B
BHAE PACTBOpPA € ONpPErefEHHO MACCOBOH  NONEH pacTBOPEHHOIO
BEILECTBA MM AaMo B MibeiTie (HMEET NPHMECH), AOAM BHIXOIA
OPOIYKTA peaxini; 00bEMHBIX OTHOLIEHHH Ta308;

chOPMHPOBAHHOCTh  YMEHWI:  CAMOCTOATENLHO NIAHHPOBATE M
APOBOIHTE XHMHYECKMI IKCIEPHMEHT (NTpOBEaSHNE PCAKLHil HOHHOTO
oOMEHA, NONTBEPAUICHHE KAHECTBEHHOTD COCTABA HEOpTraHndeckHX
BEIIECTR, ONPEAENCHHE Cpefkl PAcTHOPOE BEIISCTE C  MOMOLIBHD
MHAMKATOPOR, HIYYEHHE AMMAHHA PAsIHYHEX (QAKTOPOR HA CKOPOCTh
AUMHYECKOH peakiun, peLicHHe INCNEePHMEHTANBHRIX 30349 N0 TeMam
aMerannm» A «Hemerannun) ¢ cobawoaeHHeM npasun OesonacHoro
obpaleHHa ¢ BemecTeaMu M nabopatopHsiM  0GOPYAOBAHMEM,
(OPMYTHPORATE LElL HCCHeJ0BANNS, NPEACTARIATE B pasanuHoi dopme
PEYALTATH  IKCHEPHMEHTA,  AHAIMIWPOBATE W OUECHHBATL  HX
,IIGETEIBCPH'CH:TH

cOPMHPOBAHHOCTE YMEHUE: COBMONATE NMPABMNA N0Nb30BAHHA
KHMHYeckoil mocydoi u naboparopHeiv obopyaosanuenm, oDpalleHHs ©
BellecTEAMM B COOTBETCTBHMH C© MWHCTPYKUHAMH 10 BLINOINHEHHREY
naGOpATOPHEIN XMMHHMECKHX ONBITOR, IKONOTHYECKH LenecoobpaInoro
nopeaeHds B OblTY ®# Tpydosoll [eATE/ILHOCTH B UEIAX COXpaHeHHs
CBOETO 3N0POREA, OKpyAaollel npupoanol cpein M ADCTHMEHHA ef
YCTOHHHBOIO PasBHTHS, OCOIHABATE ONACHOCTE TOKCHYECKOTO MeHCTRHA
HA AHBBIE OPraHUIMBl ONpPElENEHHIK HCOPTAHHYIECKHK BELICCTE,
NMoHHMas cMuicn noxazarens [LKS



chOPMUPOBAHHOCTE YMEHHI: OCYHICCTBIATE UedeHallpaBIeHHbIH
MOHCK XUMAYECKol HHOOPMALHE B PAITHYIHEIX HCTOUHHKAX (HAYYHAA H
yueOHO-HAVIHAA NHTEPATYpa, CpencTea  Maccosoit  mhdopmatiam,
MuTepHeT #  ApyrHe), KPUTHYECKH AHAMHIHPOBATh XHMHYECKYIO

uHGopManio, nepepabaTeiBaTh € W HCNMIL30BAThH B COOTBETCTEHMH €
nocrasneHHoi yuehHoil 3ana4eii.
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