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MNOSICHHTEJBHAS 3ANTHCKA

Pafouas MpOrpaMMa No XHMWH HA YpOBHE cpeiHero obilero obpasoBaHuA
paszpafotana Ha ocHoBe (eNEPANLHOND 3AKOHA OT 20,12.2012 MNe 273-@3 «0%
abpazopanin B Poccuiickoii Menepaltnmy, TpeboBaHHi K Pe3yNLTaTaM OCBOSHHA
ihenepansHoii o0pasoBaTeNBHOH MporpaMMel cpeaHero odLero
obpazosanna( POl COO), npencTaBieHibX B QenepaNbHOM TOCYLAPCTBEHHOM
ofpasoatensHom cranmapre COO, ©  yabToM KoHuenumn [penoianaHus
yyebHOro npeamera «Xumus» B 00pa30BATENBHBIX OPraHM3ALNIR Poccuiickoi
@efepalliy,  PeanuIyiolix  OCHOBHBIC oOpazosaTelbHEIE  [POTPAMMel, H
OCHOBHBIX nonoaeHuii «Crparerdd  pasBUTHA BOCIHTAHHA B Poccuiickol
Menepaunn Ha nepuoa ao 2025 ronas (Pacnopswenue [lpasutenbeTsa Pd or
20.05. 2015 Ne 996 - p.).

XuMHi Ha ypoBHe yrayOnéHHoro MIVMEHHS 3aHAMAST BAKHOE MECTO B
CHOTEME  ecTecTBeHHO-HayyHoro o0pazosanus  ydammxes  10-11  Knaccos,
Maydenue NpeIMeTd, PeAIMIyeMoe B YC/IOBHAX audpe peHIHPOBAHHOTD,
npofiisHoro  00yHeHHs, PHIBANG pbecnednTe O0UeO0pasOBATENEHYY H
OGIIEKYIETYPHYID MOArOTOBKY — BhITYCKHHKOB  LIKOJL, HeoOXooMMYyH g
ANANTALMHE HX K OBICTPO MEHAIOUIHMCA YCIOBAAM HHIHH B COUMYME, @ TaKke 114
MponoiKeHHA oOy4eHHA B OPraHH3alMax NpofeccHoHalbHOTO ofpazoBaHud, B
KOTOPBIX XHMHA ABAALTCH OHOH HI NPHOPHTETHRIX THCILATIARH,

B nporpaMse Mo XHMHH HA3HAYSHHE MPEIMETH #XHMHAD  NOMYy4YaeT
noapofHyio  HETEpNpCTalpio B  COOTBETCTBHH  C OCHOBOMONATAIOUIMM A
nonoxernamMu PTOC COO o p3anMoobyCIORNEHHOCTH UeNeH, ConepaHui,
pesyisTatos o0yueHus M TpeboBandH K YPOBHIO MOATOTOBKH BEIMYCKHHKOB.
CBHACTENBCTEOM TOMY ABIAIOTCA CHEAYIOIIME BRINONHAEMEIE MPOTPAMMOA N0
KHMHH (Y HKLHA

»  HHGOPMAUHOHHO-METOIHHECKAA, pPeANH3ALHA kotopoii  ofecneunBact
nojny4eHHe NPENcTABICHHA O NEWiX, COASpHaHIH, obmed crparTeriy
ofyHuenHs, BOCIHTAHHA H PAIBHTHA ODYHAOLIMXCA CPEICTBAMH NPEIMETA,
H3YHaeMOro B paMiax KOHEPETHOMO npodris;

»  OPFAHAZAHOHHO-TIIAHHPYIOAA, KOTOpas MpeycMaTpHBaeT
onpeneneHne: NPHHLUMIOB CTPYKTYPHPOBAHHA H noCacl0oBaTeENBHOCTH
W3ydeHHs yueGHOro Marepuana, KONHYECTBEHHBIX H KauecTBCHHBIX €I
XapaKTePHCTHE; MOX0A0R K (QOPMUPOBAHHIO COMEPHATENBHOR OCHOBbI
KOHTPONA M OUEHKH o0pasoBarTelbHbIX AocTHkeHHH oDyuaolMKNcs B
paMKax WTOTOBOH arrecTauuu B (opme CAHHOrO rocyIApCTBEHHOrD
IKIAMEHA MO XHMUH,

[Mporpasma 11a yrayOnEHHONo H3y4eHHA XHMHH




»  YCTAHABMHBAST WHBAPHAHTHOC MpPEAMETHOE COACPIKAHHE, 0DAIATENBHOS
AR M3IYMEHHA B paMKax oTaenbHeiX npoduied, npeaycMarTpuBacT
pacrpeieneHHe W CTPYKTYPHPOBAHHE €ro 1o KlaccaM, OCHOBHEIM
COICPHMATENBHBIM THHHAM/ Pa3felaM Kypea,

o jadT NpUMEpHOE pacTipefelcHHe Y4eDHOTo BpeMEHH, PEKOMEHAYEMOro
N8 HIYHEHHA OTAENBHBIX TEM]

» [pEIIATAST TPUMEPHYHD TOCHEN0BATENBHOCTE M3YYEHHA Y4ebHoro
MaTepHana ¢ YMETOM JOTHMEM MOCTPOEHHA Kypea, BHYTPHIPEIMETHRIX M
MEKIIPEAMETHBIX CHAICH,

o 08T METOAMYECKYH) HHTEPMpeTALHIO UeNeH H 3a0ay HIYHCHHA NpeamMeTa
Ha yrayGIEHHOM YPoBHE ¢ y4ETOM COBPEMEHHBIX NPHOPHTETOR B CHCTEME
cpendero obwero o0pasoBaHMA, COACPHATENBHOH XapakTepHCTHKH
MIAHHPYeMBlX pEeIVABTATOR OCBOSHHA OCHOEHON 0OpazoBaTentHOl
nporpaMmMel  cpenHero  obwero  obDpajopanHA  (IHYHOCTHBIX,
METANPEAMETHBIX, MPEAMETHRIX), a TakHe ¢ Y4&TOM OCHOBHBEIX BHIOB
yqeOHO-TI03HABATENEHEN  AcHCTBHA  oDyualollerocds MO OCBOSHMIO
COACPHAHHA TIPEIMETA.

[To BceMm HA3SBAHHEIM MO3HIMAM B [POrpaMMe MO XHMHH OpelycMOTpeH:
NPEEMCTBEHHOCTR ¢ 0OYyYeHHMEM XHMHH Ha YPOBHE OCHOBHOIG ODLIErD
oOpajoBaHMA. Ja  NpejeNaMH  YCTAHOBIGHHOH TpoTpamMmoil M0 XHMHH
ofAsaTenpHON (HHBAPHAHTHOMN) cocTapnsiowe conepxanns yueGHOrO npeamera
«XHMHA» OCTaBTCH BOIMOMHOCTH BEIDOp2 €ro BApHATHBHON cocTapisiolled,
KOTOpas AOJ#HE ONPENEeNATECH B COOTBETCTBHM ¢ HANPABASHHEM KOHKPETHOIO
npodiis odyHeHHA.

B CcOOTBETCTBHH ¢ KOHIENTYANLHEME nonowenwsmu OIOC COO o
HOZHAYEHHH [NPEeIMeToR OazoBoro W yrnyOnéHHOrO YpOBHEH B CHCTEMC
nuddepeHUMpOBAHHOrO 00YUEHHA Ha YpPOBHe cpelHero ofilero obpas0BAHWS
XMMHE HA ypoBHe yrayOnéHHOTO HIy4YeHMs HAMpaBieH HA pPeallzaluHo
II]J*E'E]'-'IETHE'EIIIUETH i nocnenyrdLHM ATATTOM NoAY4eHHA KHMHUSCEOID
obpajoBarus B pPaMKax M3y4YeHHS CNeUHAIbHBIX ECTECTBEHHO-HAYUHBIX H
XHMHUCCKHN JHCUMIIIME B BY3aX M OPraHH3alMsax cpeaHero npodreccHoHaTEHOTO
ofpazopanus. B 3Toll cBA3M WiydeHue mnpenmerda «XHAMHA» OPHEHTHPOBAHO
NPEMMYLISCTBEHHO HA  pacumpenne W yraybnenwe  TEOpeTHHECKOH M
MpaKTHYeCKOH NOATOTOBKH O0Y4AOLLIHXCH, BEIOPABILMY onpeaenémnbii npoduib
ofyuenus, B TOM HHCIIE C NEPCIEKTHEON HOCASIYIOMIEro NOAYYEHHA XHMHYECKOI®
ofpajoBanns B OpraHuzanuax npodeccuonansnore obpasosanun. Hapany ¢ srum,
B cpere Tpefomapuii OIOC COO Kk naanupyembiM pe3ynbraTaM OCBOCHHA
thefepankHOl 06pazoBATENsHOH DporpamMMel cpenHero obmero ofpalobBaHuHA
Hayuenne npenMera «XHMMA» OPHEHTHPOBAHO TAKKE HA pelueHHe 3a1a4




BOCTIHTAHHA M COLHATBHOTO pa3zsuTHa ofyvaoumxca, Ha QopMHpOBaHHE ¥ HHX
OCIIEMHTENIEKTYANBHEIX YMCHMHA, yMeHHH paudoHANHIaLNH yueOHOro Tpyaa M
o0o0IERHBX  cloCOGOB JISATENRHOCTH, HMEIHX  MeHIMCLHITHHAPHBIH,
HaApeIMeTHBIH XapakTep.

CoCTaBRNAKIIAMA MpeaMeTa «XHMHA» HA YPOBHE YIAyOn€HHOrO H3Iy4eHHs
ABMAOTCA  VIOyOnéHuele Kypeel — «Opranvveckas xumuar #w  «OOmas w
HeopraHH4eckas Xxumuay. [Ipu onpeneneHdH MoaxXonoe K 0TOOPY H CTPYKTYPHOH
OPFaHH3aLMK CONSRAHMA 3THX KYPCOB B [POrpAMME MO XHMHH 33 OCHOBY
npuHsTel nonoenns PIrOC COO o pasnuqusx Dasoporo B YTAyOI€HHOTO
YpOBHEH HIYUEHHA NPeIMeTa.

Ocuosy conepaanud  kKypcos «Oprammdeckas xumuar W «O0man u
HEOPraHHYECKas XHMHA» COCTABIIAET COBOKYNHOCTH NPEAMETHBIX 3IHAHHI W
YMEHHI, OTHOCAIIHXCA K Ga’joBoMy YPOBHH) M3YHCHHA NpelMeTa. JTa CHCTEMA
1HAHHI nmoayuaer onpelenfHHOE TEOPETHYECKOE [ONONHEHHE, MOIBOMAILIEEe
OCOZHAHHO  OCBOMTE  cymecTeenno Doabuit  obbém  dakTonoruueckoro
marepuana. Tax, Ha yravOagunoM yposHe H3yYeHHA mnpeinMera obecnedena
BOSMOMHOCTE FHAYMTENBHOIO YBEAH4CHHA 00bEMA 3HAHME © XHMHYECKHX
AIEMEHTAX M CBOHCTBAX WX COeJHHEHMH HA OCHOBE PACLIHPEHHA H YrayOaeHus
npeicTaBIeHnil 0 CTPOEHNH BEILCCTBA, XHMHYECKoH CBAIH H 3aKOHOMEPHOCTAX
MPOTCKAHHA PEAKLUHA, pacCMaTpHBAEMEIX C TOMEH FPCHHA XHMHYECKOH KHHETHKH
0 repmogHHaMukd, Mayuenwme nepuogndeckoro szaxona o Ilepuognueckoi
CHCTEME XHMHYECKHX  3neMenToB  OajupyeTcds  HA  COBPEMEHHEIX
KBAHTOBOMENAHHYECKHX NMPEACTABISHHAX O CTPOSHMH aToMa. NHMHYECKAd CRA%L
OOBACHARTCH © TOMKH IPSHMA DHEPreTHUSCKHX H3MeHeHHH npy eé ohpajoBanuM |
PAIPYILIEHNH, @ TAKKE ¢ TOUKH 3PEHMA MeXaHuiMoB € oDpasopanua. Miyuenue
THNOB  peakiMil  JononHAeTcas  GOpPMHpOBAHMEM  NpeacTaBieHHi  ob
IMEKTPOXHMHISCKHX TIPOLIECcax H WIEKTPOIHIE PacilIaBoB H PACTBOPOR BELECTR.
B kypce opraHHdeckol XMMHM [DH PACCMOTPEHHH PeaKUHOHHON cnocobuocTH
COGNMHEHMH yaenaeTcs 0co00e BHIUMAHME BONpocaM ob anextpoHHbIX 3hderTtax,
0 B3AHMHOM BIAHAHHH ATOMOR B MOJIEKYJIAX W MEXaHHIMAX pearuui.

OcoGoe  3IHAYSHHE HMEeT TO, YTO HA COOEpHaHHE KYpPCcOoB XHMHH
YINYOAEHHOTO YPOBHA H3YYeHHA U KIACCOB ONpenenéHHoro npoduns (rIaBHbIM
ofpazoM Ha WX CTPYKTYPY M Xapakrep aonoiHenuwi k ofwel cucreme
fpeAMETHEIX 3HAHHI) OKaIBIBAOT BIHMAHHE CMEXHbBIE NpeaMeTsl, Tak, Hanpumep,
B COASPRAHHM TIPeMeTa [UIH KIECCOB XMMHKO-(DH3HYeCKOro npogmis Doskuioe
IHadenHe OYAYT HMETh 3eMeHTH yueGHoro marepuana mo obmed xamun. [pw
WIVHSHHN NpeaMeTa B JAHHOM cayuae axuedt Oyaer cjlenad Ha o0LIHOCTE
METOI0E [IOZHAHHA, O0IUIHOCTE IAKOHOE M TEOPHI B XUMHK H B (DHIHKE: ATOMHO=
MONEKYAAPHAA TeopHs (MONEKYISpHas Teopus B (M3HKe), 3aKOHBI COXpPAHEHHH




MACCHl M JHEPrHM, 34KOHEI TEPMOAHHAMMEH, BNEKTPOIH3A, NpeACTABASHHA O
CTPOSHHH BELUECTB H IApYroe.

B To we BpeMAa B CONepPAaHMH NpeaMeTa JINA  KIACCOB  XHMHEO-
Gronornieckoro npodgmna GonuMil ynensHsi# Bec OyACT HMETL OpraHHYeckan
yuMus. B 9ToM  cayuae OPeoCTABIAETCA  BOIMOWHOCTE 1A Gonee
OGCTOATENLHOND  PACCMOTPEHHA — XMMHYECKOH — OpTanHIalMl  KNeTkH - Kak
GHOMOTHYeCKOH CHCTeMEl, B COCTAB KOTOpPOH BXOAAT, K MOPHMERY, TakHE
CTPYKTYPHBIE KOMIOHEHTH, KaKk MM, GenkH, Yrnesodbl, HYKICHHOBEIE
KHCIOTEL 1 sipyrie, TIpH 3T0M 3Haius O COCTABE H CBOHCTHAX npeacTasHTeneH
OCHOBHEIX KIIACCOB OpPraHMYECKMX BEIECTE CNYHAT OCHOBOH OMA H3YHCHHA
CYUIHOCTH MPOLEccos (JOTOCHHTEIE, ALNAHHA, MHILICBAPSHHA,

B mnaxe GoOpMHPOBAHHA OCHOB HAYWHOTO MHPOBO33PEHHA, OCBGEHNA
oGIIeHaY HEX METOLOB NOSHAHKMA H ONBITA NPAKTHYECKOTD MPHMEHEHHA HAYHHEIX
auanmii wIyuenne npenmera «XuMuA» HA YINYOnEHHOM YPOBHE OCHOBaHO HA
MEMTPEMETHRIX CEAIAX © Y4eOHBIMH TpeAMeTaMH, BXONAIIMMH B COCTAH
npeaMeTHeix o0nactell «EcTecTBEeHHO-HAYYHDLIE MPEIMETED?, «MaTtemarnga
uHpopmaTHkay ¥ «Pycekuil S3BIK W nHTEpATYPay.

Mpu u3yuenun yueOHoro npeameTa «XHMHA» HA YIOyOnéHHOM YPOBHE
TAKKE, KAK HA YPOBHE OCHOBHOTO M cpennero ofliero obpasoBaHid (na GazoBoM
VpoBHE), 3a]a4ell HEPBOCTENEHHOH IHAYHMOCTH ABIASTCA popMHpOBAHHE OCHOB
HAVKH XHMHM Kak oO0nacT COBPEMEHHOIO eCTeCTBOZHAHHA, MpakTHYECKOH
HeHTEILHOCTH HeI0BEKa M ONHOTO H3 KOMNOHEHTOB MHPOBOH KYALTYpEL Peienne
oToil 3amauH Ha yrayOnéHHOM YpOBHE H3IYHEHHA MOpPeaMEeTa npeilofarast
PEAITH3ALIAI TAKHX LeneH, KaK:

+ GopMMpOBaHHME NpPEICTARNEHHI: O MAaTepHalibHOM CJMHCTBE MHPd,
3aKOHOMEPHOCTAX M NOIHABAEMOCTH ABNEHHH NPHPOJILL, 0 MECTe XMMIH B
CHCTEME ecTecTBeHHEIX Hayk ® ef Bemyulel ponn 8 obecnedennn
YCTORMMBOIO — DAsBUTHA  4eNOBEUECTBA: B pelenns  npobnem
AKONOTHYEcKoil, IHepreTHYecKoi W NHILeBokH Ge30NacHOCTH, B PAiBHTHH
METHIHHEL, CO3IAHHH HOBLIX MATEPHANOB, HOBEIX MCTOYHHKOB JHEPrHA, B
ofecnedeHHH PallHoHANBHOTO NMPHPOONONL30BAHHA, B (POpPMUPOBAHAH
MHpOBOI3peHHd H 00Med KYNETYPEl HelOBeKa, 4 TAKKE IKONOTHHECKH
0BOCHOBAHHOM OTHOLIEHHA K CBOEMY 3I10POBLIO H IPHPOIHOIN Cpele,

« OCBOSHHE CHCTEME! 3HAHMI, NEXANLMX B OCHOBE  XMMH4YECKOH
COCTABIAIOMIEH eCTeCTBEHHO-HAYHHONH KapTHHBE! MHPa: QyHIAMEHTANBHEIX
MOHATHIL, SAKOHOB W TeopHi XHMMH, COBPEMEHHBIX HPENCTABIEHHH O
CTPOCHHH BEUISCTBA HA PasHBIX YPOBHAX — AaTOMHOM, HOHHO-
MONEKYISAPHOM,  HAJMONEKYIAPHOM, ©  TEPMOIHHAMHYECKHX W
KEHHETHYECKHY 3aKOHOMEDHOCTAX [NpoTeKaAHHA XHMHHMECTEHX pEElE].l,l-Ti:!, a




XHMHYECKOM PaBHOBECHH, PACTBOPAX H JHCMIEPCHBIX CHCTeMax, 00 obmmux
HAYHYHBIX MPHHUHNAY XHMHYECKOr0 MPOX3BOACTEA;

thopMHpoBaHKe ¥y O0Y YA ILIHXCH OCOIHAHHOTO [OHHMaHHA
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMMMECKHX 3HaHHH ans o0bACHEHMA
KAOYEBBIX MOSH W npolnem cOBpeMEHHOH XHMHH, ON8 OOBACHEHHMA W
MPOrHOZHPOBAHHA SBNCHHA, HMEINX eCTeCTRCHHO-HAYYHYIO NPpHPOAY:
rpaMOTHOMO pPelleHHA npodieM, CBAAHHBIX ¢ XHMHeH, NpOrHo3HpPOBAHKA,
AHANMH3A H OLEHKH C MO3HLMI IKON0rHYecKoH De30nacHoCTH NoCneacTeni
OBITOBON H TPOMIBOACTEEHHOH [EATENBHOCTH Yen0BeKa, CBAIAHHON C
KHMHAYSCER DM MPOA3BOOCTECOM, HCITON BFOBAHHEM H HEPHPEEETK[H:'I
BEUICCTB,

yriuyOneHue  npeacTasileHHi 0 HAYYMHBIX  METOHAX  [O3IHAHHA,
HEOONOIHMBIX [N [OpHODpeTeHHA YMEHHH OpPHEHTHPOBATHCA B MHpE
BEIIECTE M OOLACHEHHS XHMHYECKMX HBIEHHA, HMEIIHX MECTo B
NpHpoIE, B MPAKTHYECKOl JeRTeNsHOCTH H NOBCEAHEBHOMN MHIHH,

B nnade peaid3anMH MepBOCHEPSIHBIX BOCNHTATEIBHBX H  PA3IBHBAIOLIMX
thyHEURA uenocTHOH cHCTeMbl cpeanero obmero obpa’joBaHHA MPH H3YMEHHH
npeaMera  «XHMHA» HAa  yrayOnéHHOM  ypoOBHE 0CoDYH  AKTYAIBHOCTE
NpHODPETAIOT TAKHE LIEIH M 3aa'H, KaK;

BOCMHTAHHE YDEWIEHHOCTH B NO3HABAEMOCTH ABASHHH MPHPOIL,
YBAMEHHUH K [Mpougccy TROpYeCTBA B 0DMacTH  TEOPeTHYeCKHX M
MPHENAAHBIN HCCNSAOBAHHA B XHMHH, OPMHPOBAHHE MHPOBOIIPEHMA,
COOTEETCTEYIOWErO COBPEMEHHOMY YPOBHIO PATBHTHA HAYKH,

pa3sBHTHE MOTHBALUWH K OODYMEeHHID H TMO3IHAHHIO, chocobHOCTEl K
CAMOKOHTPOMKY M CAMOBOCHIMTEHHKY  HA  OCHOBE  YCBOSHHH
oDILEHeTOBEYeCKHY LEHHOCTEH;

pPaIBHTHE NMOIHARATEIEHEIX HHTEPECOR, HHTEIEKTYANLHEIX H TBOPYECKHX
crnocobHocTell  obyvarolMxes, GOPMHPOBAHHE Y HHUX COIHATENLHOIO
OTHOILEHHA K camoo0pa’oBaHHI0 H HenpepbslBHOMY o0pa’oBaHMKD Kak
YCIOBHIO yenelHoi npodeccHodantHoH | o0LIecTREHHOH NeATeNBHOCTH,
OTBETCTBEHHOTO OTHOLIEHWA K CBOEMY 300POBBID H MOTpefHOCTH B
?ﬂﬂ]:}DEDH ﬂﬁpﬂ'_if_': HHAHH

(popMHpOBAHHE YMEHWH M HABRIKOB PAsyMHOIC [PHPOAONONLIOBAHHA,

PAIBHTHE IKONOTHYECKOH KYIbTYPhL, NPHOGPETEHHE ONbITA ODILECTBEHHO-
NONE3HOH IKOJNOMHYECKOH e TeIEHOCTH,

Ofee YyHCIo Yacos, NPEIYCMOTPEHHBIX U0 HIYHEHUE XHMHH HA vIyDiaeHHOM
ypoBHE cpenHero obmero obpalopaHHA, coctasnser 204 uvacos: 8 10 knacce —
|02 yaca (3 yaca B Henemo), B 11 knacce — 102 yaca {3 yaca B Heaeno),




COJEPKAHHUE OBYYEHHSHA
10 KJIACC

OPTAHHYECKAH XHMHMS

TeopernueckHe OCHOBBLI OPraHHYecKol XHMHH.

Ilpeamer ®  3HadenMe  OpPraHHYecKod  NHMHH, [IpeicTABIEHHE O
MHB]’DDEI-P-E"JHH OpPrafyecEny cogJdHHeHH ﬁ',

ONEeKTPOHHOE CTPOEHHE ATOMA YITIEpOJa: OCHOBHOE H BO3OymuéHHoe
cocTOAHMA. BaneHTHele BOIMOMHOCTH ATOMAE VITIEpOJd. XHMHYECKas CBA3L B
opraHn4eckHx  coenuHeHMsax. Tuner ruGpuamsaums aroMmeslx  opGuraneii
yraepoja, Mexanuimel obpazoBannd KoBaneHTHOH CBAZH (oDMeHHEIH W noHOpHO-
akuenTopHeiii). THNB NepexkpwiBaHHA ATOMHBLIX OpOHTANEl, o- W A-CBAIM.
OunuHapHas, nsofiHas M TpoiiHas cease. Cnocodw pazpeiBa cBs3el B MONeKynax
opraiuyeckux pemects. [lonarne o ceobogHom paawkane, Hykneodwie #
IMeKTPOPHNE.

Teopus crTpoenus opraHddeckHx coenwHeHnd ANM. Byrneposa u
COBPEMEHHBIE MPENCTABICHUN O CTPYKTYPE MONEKyN. JHAYeHHe TEOPHH CTPOSHNA
OpraHM4eckHx  coefHHeHHH. Monekynspusle W CTpYKTYpHBIE  (OPMYIBIL
Crpykryphbie  OpMYnBl  pasiH4MHBEIX = BHOOB: passépHyTas, coKpamSHHas,
ckenetHas. HMsomepua. Buas wuzomepun: CcTpPyKTYpHAs, NpPOCTPAHCTBEHHAN.
JneKTpOHHbBIE HPHEKTEL B MONEKY/IAX OPraHH4eCKHy COeMHENHH (HHIYKTHEHBII
M Me30MepHBIH et ).

[lpepcrasnenne o wnaccHdHKaumMu opraHHdecknx sewects. [lonate o
pyuruuonansiol rpynne. [Nomonorus. Tomonorigeckye paasl. CHeremaTiyeckas
HOMEHEAATYpa opranm4eckux coenmnenndt (IUPAC) w tpuBHanbHbie HassaHus
OTIENLHBEIX MPeACTABHTEISH.

Ocobennoctd W Knaccudurkanua opradndeckuy peakuuil. Okueanrensio-
BOCCTAHOBHTENLHBIE PEAKIHH B OPraHHYeckoil XumuH,

DIKCNePHMEHTANLHBIE METOOL HIYHEHHA BEIIECTB H HX NpeBpareHmi:
O3HAKOMIICHHE ¢ O0pasuaMH OPraHHYecKHX BEIIeCTE H MarTepHalaMM Ha M
OCHOBE, ONBITEL M0 MPeBpalllgHHI0 OPraHHYeCKHX BEIIECTE NPH HArpeBaHHK

(mnapieHue, OOYIIHBAHME H TFOPEHHE), KOHCTPYHpOBaHHE moaenel Monekxyn
OpraHH4YecKHX BElIECTE.

¥raepoaopoakl.
Ankadel. I'omonorddyecknil pay ankanon, obmas GopMyna, HOMEHKIATYPA M
H30MepHs. DIEeKTPOHHOE M NPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYN ANKaHoB, Sp -

FHOpHAKIAUNA aTOMHEIX opGuTaneii yraepona, o-cBA3k. OHIHYECKHe cBOIiCTBa
ANKAHOR,




Xumudeckne cBONHCTBA ANKAHOB: PRAKUMH  3AMEILEHHS, H3IOMEPHIALHH,
AErHAPHPOBAHMA, LUHK/IH3aLUUN, THPOJIH3A, KpekuHra, ropenns. [Ipencrasnenne o
MEXEHHIME PEaAKLKE PANHKATBHOIO 3aMENIEHHA,

Haxompenue B npupoge. Criocolkl Mony4eHus # npUMEHEHHE ANKAHOE,

Luknoankansl. Obmas dopmyna, HoMeHknatypa 1 wiomepns. OcoGeHHocT
CTPOCHHA H XHMHYECKHX CBOHCTE ManbiX (UMKIONPONaH, uUMKnofyTan) o
0DBIYHBIX (UMKIONEHTAH, LMKIOTEKCaH) WHknoaikaroB. Crocolel nomydeHus W
NMPHMEHEHHE HHKI0ANKAHOE,

Ankensl. ['omonornueckuii pan ankenon, ofimas GopMyna, HOMEHKIATYpA,
JNEKTPOHHOE M NPOCTPEHCTBEHHOE CTPOCHHE  MOTEKYI  ANKEHOR, sp'-
FHOPHAH3ALMA AaTOMHBIX opOMTANed yriepona, o- M T-CBAIM, Crpykryphas
reoMeTpHYeckas (upc-TpaHc-) M3oMepus. MHINYECKHE CBOMCTEA  ANKeHOE.
Xumuueckue cBOHCTBA: PEAKIHH NPHCOCIHHEHHS, JMMPLISHHS B O-TIONOMEHHE
[IpH ABOAHOA CBA3M, nonuMepusalmu M okucinenns. TNpasuno Mapkosunkosa,
KasecTBeHHBIe peakunn Ha ABOHHYIO cBa3b. Ciocobel nomyyeHHA W NpHMEHeHNHE
ANKEHOB.

Anxaauersl. Knaccnukaina ankannenos (conpaméHHele, M30MHPOBAHHELE,
kymyaposanisie). OCoDEHHOCTH JIEKTPOHHOID CTPOEHHA H XMMHHYECKHX CROHCTE
conpaminneiy guenos, 1.2- w1 4-npucoenmmenwe.  [Tonumepusanns
CONPAKEHHBIX AHeHOB. UnocoDel NONyHEHHA H NPHMEHEHHE ANKATHEHOR,

Anxnuel, [ oMOnOrH4Yeckuil paa ankHHOB, obLwas topmyma, HOMEHKIATypa H
HIOMEPHA. DNEKTPOHHOE H MPOCTPANCTBEHHOE CTPOCHME MOTEKY/ ANKHHOB, sp-
rHOPHIH3ALAA ATOMHLIX opbuTaneii yrnepoga. MuIKMecKkHe CBONCTBA ANKWHOE,
XHMHYECKHE  CBOACTBA:  peaklMM  NPUCOSNHHEHMN,  OMMEDHIALMH W
TPHMEPH3ALHH, OKHCIeHHA, KHcaoTHbIe CBORCTBA ANKHHOB, HMEIOLIMX KOHLEBYH)
TPOHHYIO CBA3E. KaUeCTBEHHBIE PEAKUMM Ha TPOHHYIO cBA3k, Cnocobel monyyenns
H NMPHMEHEHHE ANKHHOB,

ApOMATHYECKHE yraesojopontl (apedw). Tomosorddecknii psn apeHos,
obias GopMYIa, HOMEHKNATYPA W H30MEPHA. IEKTPOHHOE H MPOCTPAHCTECHHOE
CTpPOSHHE MONeKYNAhl OeH30na. DuiHveckHe CcBOHCTBA apeHoB. XHMMuecKHe
CROHCTBA DEH30MA B €ro roMONOTOE: PeAKLIHY 3aMELICHHA B DeH30MLHOM KOILLE H
YIIEBOMOPOOHOM paTHKaNe, PeakiiiH MNPHCOSNHHEHHA, OKHCICHHE rOMOJIOTOB
benzona. llpeacramnenne of opuenTHpyoumeM feficTeHp  3amectHTeneli B
DEHIONBHOM KOIBLE Ha NPHMEPE ANKWNLHEIX DPAJHKANOB, KapBOKCHABHOI,
THAPOKCHABHOH, AMHWHO- W HHTPOTPYNIEL, ATOMOB ramroreHos. OcobeHHocoTH
XHMWHeCKHX cooHCTR cTHpona. [omsepusauna crupona. Cnocolel nonyYenns u
NPHMEHEHHE SPOMATHYECKHX YINeBoA0pOa0E.

IMpuponusiii ras. TTonyTHele Hedrause rassl. Hedirs 1 ed npoucxowaenme.
Kamennriid yrons u nponykre ero nepepaborsu. Cnocobe nepepaboTiu He(TH:




NeperoHka, KpekWHr (Tepmuueckuii, KaranuTHueckni), pHOOpMHNr, NHPOIHI,
[NponyxTs! nepepalioTky HeiTH, WX TPHMEHEHHE B NPOMBILUICHHOCTH H B ObITY.

[eHeTHUECKas CBH3Ib MEWIY PasiHuHbIMH KIIACCAMH YIIIEBOA0DON0B.

DNEKTPOHHOE CTPOEHHE TAIOrCHIPOMIBOIHBIX YIACBOA0PO/IOB. PeaktHu
JaMellleHHd  TAJI0TEHa HA  FUOPOKCOTPYONY, HHTPOTPYNMY, LHAHOTPYTOY,
amunorpynny., lleficTRMe Ha raloreHNPON3BOOHBIC BOLHOTO H  CHHPTOBOTO
pacteopa wEnodn. BiaumoneHcTeMe AMTANONEHANKAHOB C MArHHEM H LIHHKOM.
[MowaTHe  ©  METAWIOOPTaHHYECKHX — COSOHHENHAX. Henonbiopanne
ranoreHNnpoONIBOAKEIX  yraesogoponos B ObITY, TEXHHKE H OpH  CHHTE3C
OpraHUYecKHX BellecTs.

DKCNepUMEHTANEHBIE METOJbl H3YYEHHA BEUIECTE H HX npespameHHi:
nayueHue QHIHYECKHX CBOHCTE YTNEBOAOPONOE (pacTBOPHMOCTE ), Ka4MecTBEHHEIX
peaKiMii yrIesolopoNoB paiIHuHLX KnaccoB (obecuseumbaHHe DpoMHOH MIiH
HOOHOH BOABlL, PACTBOPA NEPMAHIAHATE Kamws, B3AHMOJEHCTBHE AUeTHAEHA <
AMMHAMHEIM pacTEOpoM okckaa cepebpa(l)), wauecTmennoe OOHApYHeHHE
yriaepoja H BOAOPOJAA B OPTaHHYECKHX BeUecTBAX, MOAYYEHHe STHACHA H
WiyueHHE €ro cBOMCTS, o3HakomnenMe ¢ konnexuuamyu «Hedmer u «Yroaes, c
ofpasuaMi  [IACTMACC, KAYYYKOB M PE3HHBL, MOASIHPOBAHHE MOSKY]
YIIEBOI0POIOE M FanOreHIPOH3IBOIHBIX YTAEB0A0POI0E,

KucopoacoiepRanine oprannyeckie coelHHEHHA,

Mpenenshbie onHOATOMHLIE cnuprel. (CTpoenHwe MONCKYN (Ha npumepe
MeTaHona W oranona). [omonormdeckmil pan, obwad GopMyna, HIOMEpHA,
HOMeHE@aTypa H  Kiacchdmkauns, @uinveckHe CBOHCTBA  MpeeibHBIX
OHOATOMHLIX ChHHpTOB. Bogopoanbie CBAZH MEWIY MONSKYINaMH CIOHPTOB.
XHMHYECKHe CBOMCTBA: pPeakuMH  aMENIeHHs, JerdJpaTalkM, OKHCIeHHH,
B3aMMOJCHCTBHE ¢  OpPTaHHYeCKHMH H  HEOPraHMHecKMMH  KHCAOTaMA.
KagecTBeHHAA peaKiHa Ha OJHOSTOMHLIE CIHPTEL [leHcTBHe 3TaHOla H METAHONA
Ha opradusM genosexa. Cnocobnl nomyuenus H NpHMEHEHHE OJHOATOMHBIX
CIIHPTOB.

[pocThie dupE, HOMEHENATYPa W Wiomepus. OcobeHHOCTH QuIHUECKHX |
XHMHYECKHX CBOHCTE.

MHOIMOSTOMHEIE CUHPTEL — STHIEHTIHKONE W IIHLEpHH. DuInyeckue o
XHMHUECKHE CBOMCTEA: PeaKiMH JaMELgHHs, B3aHMONEeHCTBHE C OPTaHHYECKHMH
M HEOPraHWYECKMMM KHCJIOTAMM, KaUCCTBEHHAR PEaKiMi Ha MHOTOATOMHBIE
cnupThl, TIpeACTABNIEHHE 0 MEXAHMIME PEAKIMA HyKACOPHIBHOTO 3aMEMICHHA.
Nefictene Ha oprapmsm uenosexa. Cnocole  nomydeHMs W NPUMEHEHHC
MHOMOATOMHBIX CTHPTOB.

Menon. CrpoeHHe MONEKYIbl, BIAHMHOE BAWNHHWE THIPOKCOTPYTINB! W
Genzonapaore Aapa. Ousmueckue cpoiicTsa denona. OcoGEHHOCTH XHMHUECKHX




ceoiicts erona. Kaectsennnie peakimn na denon. Tokcwunocts Qenona.
Criocofisl monyueHHs  npumenenne GeHona. CenondopManbIerHaHas cyMona.,

KapGounnsHele cOEIHHENNA — AbJIETHIE H KETOHEL JNeKTPOHHOE CTPOCHHE
kapGOHHIBHOH rpyinel. FoMosordyeckne paibl ansAernaos H KETOHOB, obmas
dopmyna, wioMepHs W HOMeHKNaTypa. (DH3HYECKHE CBOHCTBA AIBICTHAOCB M
KeTOMOR. XHMHYECKHe CBOMCTBA  AlblIErHI0B MW KETOHOB.  peaklHH
npucoenHEenns. Oxucnenne anbIeriion, KaueCTBeHHBIZ PEaKIHH Ha ANbACTHIIR,
Crocodil NOTYYEHHA W NPHMEHEHHE AIbACTHAOE H KETOHOB.

(){HOOCHOBHBIE NpeeibHbe kapboHoBbie KNCA0TH. OCODEHHOCTH CTPOCHHA
Moneky kapbonoseix kuenor. Msomepna u nomenknarypa. Puinieckne cBoHcTsa
OAHOOCHOBHEIX TpefeibHbix KapGoHoBbIX kHcaoT. Bogopoansie cBAsH Memay
MONEKYTAMH KapDOHOBBIX KHCIOT. XHMHYeCKHE cBOHCTBA: KHCIOTHBIE CBOACTBA,
peakuus STepHdHKAUMK, PEAKUHH C YYaCTHEM YIIEBOLOPOIHOIO PajHKAma.
Ocofennoctn  ceoiicts  MypaBenHod  xkuciotel,  [lomaThe © NpPoOH3BOAHEIX
kapBoHOBBIX KHCAOT — cnomHbeX dhupax. Muoroobpasue kapboOHOBEIX KHCIOT.
OcobeHHOCTH CBORCTE HENMpPEJENbHBIX H APOMATHYECKHX KapDOHOBBIX KHCMOT,
MHKapOOHOBBIX KHCIOT, THAPOKCHKApOOHOBBIX KMCTOT. TlpejcTaBHTeny BRICIIHX
KapGOHOBBIX KHCIOT: CTEapMHOBAd, NAIBMHTHHOBAA, OJIEHHOBAR, AuUHOIEAAR,
aunorenoean KHCNoTe, Cnocofbl NONY4EHHS ¥ NPHMEHEHHE KApOOHOBEIX KHCIOT,

Caomnbie »pupbl. Nomonoruueckuft pag, obuas GopMyia, HIOMEPHA M
HOMeHEJaTypa. DH3HYecKHE M XMMHYECKMe CBOICTBA: IMAPONH3 B KHCIOH M
menotHoi cpene.

Kupui. Ctpoenne, dr3nteckie H XMMHYECKHE CBOACTBA AMHPOB: MMIPONH3 B
krcaoil 1 menounoi cpepe. UcobenHocTn CBOACTE AHPOB, CONSPRALIHY OCTATKH
HETpeaebHLIX MHPHEIX KHCAoT, HHpLl B OPHPOTIE.

MBina KaK conH BhICIHIAX KapOOHOBRIX KHCIOT, HX MOKOIIES AsicTEHE.

Ofian xapakTepHCTHEE yriesodor. Knaccudurauus yrieponos (MoHo-, 14-
W moaHcaxapuiel). MoHocaxapuiel rmokosa, (pykTosa, ranaxtosa, pubosa,
nezokcipubo3a. Ousndeckue cBOHCTBA M Haxomnenue B npupoge. DoTocuHTes.
KumHueckHe CBOHCTBA MOKOIL: PEAKIHHA C YHACTHEM CIHPTOBEIX M allbASTHIHON
rpyin, CHHpTOBOe W MolouHokucnoe Opowenne. [lpHMeHeHHe IMIOKO3el, ef
JHa"eHHe B AHIHENEATEIEHOCTH oprainiMa. JIHcaxapuakl: caxapoia, MalbkTo3a o
nakTozd. BOCCTAHABIMBAIOIIAE H HEBOCCTAHARNMBAKIIME JHCAXAPHIL. [ uapoaH3
nHcaxapuaos. HaxomeHne B npupoae u npuMeHerne. Tlonncaxapuiibl: kpaxman,
radkorer W Uenmonoza. CTpoeHde MAKpOMONeKyl Kpaxmana, TNHKOreHa W
nenmonesel.  Duangeckue cBOHCTBA Kpaxmana M LEIHI03R.  XHMHYEeCKHe
CBOMCTBA KPaxXMana: rHApo/H3, KauecTBEHHAs peakilus ¢ HOLOM. XHMHYECKHC
cBONCTRA LEMON0ssl: MAAPOINH, nodydenue 3gupos uenmonoss. INowirue of
HCKYCCTREHHBIX BOJOKHAX (BHCKO3a, AUETATHEIA WIENK).




DIKCOEPUMEHTAIBHEIE METOOB H3YHCHHA BEWIECTE H HX npeBpatieHui:
PACTBOPHMOCTS PA3IHYHBIX CHHPTOB B BOJE, B3AHMOIEHCTEHE JTAHONA C HATPHEM,
OKHCIIEHHE 3THIOBOTO CHMPTA B albIerHj HA PAcKanéHHod MEIHOH NpoBONOKE,
OKHMC/IGHHE ITHIOBOrO CIMPTA JHXPOMATOM KauHf (BOIMOKHO HCTIONBIOBAHMC
BHCOMATEPHANOR), KAYECTBEHHBIC PCAKLIMH Ha ANBIETHIB (C THAPOKCHIOM
auwammuncepebpa(l) ®  rugpoxcugom  Memi(ll)),  peaknomA  raMLCpHHA  C
rugpokenaom Meau(Il), Xummuveckue CBOHCTBA pacTBopa VECYCHOH KHCAOTHI,
E3aMMOICHCTEHE PACTBOPA [MIOKO3E C THAPOKCHAOM meau(ll), BarMoneRcTEHE
KPAXMANA © MOJOM, PEUICHHE IKCIEPHMEHTANBHBIX 374 no TeMaM «CnnpTel H
(pesoney, «KapGoHossie KHCnoTH. ChowmHble HpHpLI.

AzoTeolepaalHe OPranHYeckie COCIHHENHE.

AMHHB — OpraHUYecKHe NPOMIBOIHbIE amMMuaka. KiaccnuKaluus aMHHOB:
anuaTHYECKHE M APOMATHYCCKHE; MEPBHYHEE, BIOPHYHEE H TPETHHHBIE.
Crpoenne monexyn, ofuman opmyna, HIOMEPHA, HOMEHKIATYPA H (pHIMHECKHE
crofictea. XHMHuUecKoe cBoficTBa annaTHYECKHX aMHHOB: OCHOBHBIE CBOHCTEA,
ATKHINPOBEHAE, BIAMMONEHCTBHE NEPBHYHEIX aMHHOB ¢ A30THCTOM KHCMOTOH.
Coay ankHIaMMOHHA.

AHHTHH — nNpeicTABHTENbh aMHHOB ApPOMAaTHYECKOTo pAja. CTpoeHHe
AHMIHHE, B3aMMHOE BIHAHKE TPYII ATOMOB B MOJeKyle aHunuHa. OcobeHHOCTH
XMMHYECKHX cBoiicTs amnminHa, KagecTsennbie peakuun wa anunuH. Cnocodml
fomydenus ¥ npeMenenne anudarideckux amuHos. [lomydenwe aHuiIuHa W3
HUTpoGeH3I0IA.

AmuaokHcaoTel. HoMenknarypa o H3oMepra. Orje/bHEle NPEACTaBHTENN O-
AMHHOKHCIOT,  MHUMH, anadui.  Ouapyeckue  CBOHCTBA  AMUHOKHCIOT.
XuMUUeckHe CcBOHCTBA  AMHHOKHCAOT KAk  aMOTepHLIX  OPraHHYECcKHX
COCIHHEHNH, pEaKIHA TOJHKOHIEHCAUMH, ODpa3OBAHHE NENTHAHOH CBA3M.
Buonornueckoe sHaYeHne aMHHOKHCO0T. CHHTES H THIPONH3 NENTHAOE.

Fenku kak npHpoadsie NoansMepsl. [lepBHUHAf, BTOPMYHAA W TPETHYHAR
cTpykTypa Oenxos. XHMH4ecKHe cpoiicTea OelKOB: THOPONHI, [EHATYPAtns,
KA4ECTBEHHBIE PEAKUHK HA Denkn.

JKCMepHMEHTANEHEIE METOQEl WIYMeHHs BeLlecTB W WX [NpeBpallleHHi:
pacTeopenie OENKOB B BOAE, ACHATYpalus Denkos NPH HarpeBanHuM, LBCTHRIC
peakidi Ha GenxW, pelleHMe OKCHEPUMEHTANBHEIX 3303t 10 TeMam
«A30TCONEpHALIHE  OPraHMveckMe  coeamHenmA» W «PacnosHasaHHe
OpraHHYecKiy CoeIMHEHHAY.

BLICOKOMOIEKY NS PHBIE CORIMHEHHA,
OCHOBUEIE TIOHATHA XHMHH BhICOKOMONEKYISPHBIX COSHHHEHMI: MOHOMEP,
MOMUMEp, CTPYKTYPHO® 3BEHO, CTENeHb NOMMMEPH3AUNH, CPEIHAN MOJICKY IAPHAR




macca. (CHOBHEIE METONBl CHHTE3A BBICOKOMOJEKYIAPHEIX COSIHHEHHH -
NOIHMEPHIALNA H NOTHKOHICHCALHA,

[Monumepuwe marepuansl. [liacTmaccsl (NOAH3THAEH, NOJHIPONHAZSH,
MOMHBHHHIXIOPH, [NOMHCTHPON, [NOJHMETHIMETAKpHAAT, [OJNHKaploHaThl,
nomsaTHAeHTepedranat). Y runuzauus 1 nepepaboTKa NIACTHEA.

DnactoMepbl:  HaTYpalbHBIA  Kaydyk,  CHHTeTHHECKME  KayuyKH
(GyTanHenoBklil, XTOPONPEHOBLIH, H3ONPEHOBEL) H CHAMKOHBL PelnHa,

BonokHa: HaTypaibHble (XI0MOK, WePCTh, MENK), HCKYCCTBEHHBIE (BHCKO3R,
ALIETATHOE BOJNOKHO), CHHTETHYECKHE (KallpoH H Japca ).

[lomumepn CHELHATEHOTO HETHAMCHHHA (Tednon, KeBaap,
AMEKTPONPOBOAALLHE TTOMHMEpPE!, DHopasnaraeMele NOAHMEPSI ).

FKCNEPHMEHTANBHEIE METOABl H3YHeHHS BELIECTE H HX NpespailieHHi:
O3HAKOMIAEHHE ¢ 00pasHaMi NPHPOAHLIX W HCKYCCTBEHHBIX BONOKOH, NNacTMacc,

KAY4YKOB, PpelueHne 3IRCIEPHMEHTATEHLLIA 30044 Mo TeMe «PacnoidasaHMe
MAIacTMacc H BOIOROH,

PacuérHble 3a1a4H.

Haxompenne mMonekyaapHoi QopMynsl OPraHHMeCKOro COeqHHEeHHs [0
MACCOBEIM  JIONAM  JJIEMEHTOB, BXOOALMX B ero  COCTak, HAXOW/ISHHE
MoneRyl1ipHol  GOPMYNEL  OPraHMYecKoro COeMHEeHHN 10 Macce (00mémy)
POAYKTOB CropaHHd, 110 KOJHYecTRY BelwecrTsa (Macce, oDBEMY) NpPOAYKTOR
peaKklHH W/HAM HCXOOHBIX BEIUECTH, YCTAHORNEHHE CTPYKTYPHOR (oOpMyIIk
OpTAHHYECKOTO BOLIECTBA HA OCHOBE ero XHMHHYECKMX CROHCTE MNM cnocobos

MoMyHeHHA, ONpefeneHHe NOMH BEIXOAA MPOAYKTA pPedKuWdH OT TeOpeTHUECKH
BOIMOWHOTO,

MexgnpeaMeTHble CBA3H.

Peanu3aiua MexnpeIMeTHbIX CBA3EA NpH M3YYEHHH OPraHHYecKoi XHMHH B
1) knacce OCYUIECTBANETCH Heped MCHOAbI0BAHME Kak O0WMX CCTECTBEHHO-
HAYYHBIX TMOHATHIl, Tak M NOHATHA, NPHHATEIX B OTIENLHBIX NPEIMETax
eCcTeCTBEHHO-HAYYHOTO LMK,

OSIHe ecTecTBRHHO-HAYHHLIE IOHATHA. SENCHHE, HAYIHEIR daxT, runoTesa,
TEOpHA, MKOH, AHATM3, CHHTes, knaccuukanns, wabnrodcHMe, HIMEpEHHe,
IKCNEPHMEHT, MOIETh, MOIETHPOBAHKE.

(Du3Hka: MaTepus, ATOM, JIEKTPOH, MNPOTOH, HEHTPOH, MOJEKY/a,
IHEPreTHYECKMil YpOBEHB, BEIIECTBO, Teno, 00LEM, arperaTHoe COCTOAHHE
BEIIECTRE, (MINUECKHE BEIHHMHBI, €AMHHLLI MIMEPEHHA, CKOPOCTh, IHCPTHA,
MaAtCd.

buonorus: KIeTKa, OpPranAsM, 3KocHCTeMa, OHochepa, merabonHam,
HACIENCTEEHHOCTh, ABTOTPOMHLA W rerepoTpodHEil TN NHTAHKA, Opowenne,



OTOCHHTE3, OblXaHHe, OeNKH, YIIeBOjbl, MXHPH, HYKNCHHOBBIC KHCNOTEL
(pepMeHTRL.

[Meorpadus: nonesHbie HCKOTAEMBIE, TOILIHEO.

TexHONOrWA, [HUIEEBIE TPOIAVKTEL, OCHOBB PAlNHOHANBHOIO THTaHHA,
MOIOLIHE CPECTRA, MATEPHATB] W3 HCKYCCTBEHHBIX H CHHTETHUCCKHX BOTIOKOH.

11 KIACC

OBIUAY H HEOPTAHHYECKAH XHMHH

TeopeTHuecKHE OCHOBBI XHMHH.

Atom. Coctas aToMHBIX Anep, MXumudeckull anement. Haotonel. CTpoenne
JMEKTPOHHEX 000I04MEK ATOMOB, KBAHTOBLIC HHCMA. DHepreTHYECKHe YPORHHU M
MoAYPOBHH. AToMHEHE opbrTany., KiaccHhuranus XHMHYECKHX INEMEHTOR (s-, p-,
d-, fanementii). Pacnpenenerme 3MEKTPOHOB TNO  aTOMHBIM - OpDMTANAM.
INeKTPOHHEE KOHGHIYPALHH ATOMOE 3MEMENTOR [ePROrO—HeTBEPTOrO NEpPHOLOE
B OCHOBHOM H BO30YEKIEHHOM COCTOAHMH, JeKTPOHHBIE KOH(HIYPalUHH HOHOB.
DNeKTPOOTPHLATENEHOCT .

[Nepuonuueckuil 3axon ¥ [leproguueckas CHCTEMa XHMUYECKHK JEMEHTOR
ILH. Menneneesa. Cpase nepuoandeckoro 3axkona w [lepHoaNYeCcKOH CHCTEMB)
XHMHYECKHX 3MEeMEeHTOE ¢ COBpEMeHHO  TeopHel  CTpOeHMA  aTOMOB.
JaKOHOMEPHOCTH HIMEHEHAA CBOICTE XHMHUECKUX JEMEHTOR W 00pasyeMBIX HMH
APOCTHX M CHOOMHBIX BENECTE N0 [PYANaM W [CPHONAM. 3HaueHHe
nepuoamueckoro 3akona JL M. Menjeneesa.

XHMHYecKas CBH36. BHAB XHMudeckoll CBAIM KOBANEHTHAA, HOHHAA,
MeTannuyeckas. MexaHuaMel 00pasOBAHHA KOBANCHTHOH CBA3H: ODMEeHHBIA |
JIOHOPHO-AKIENTOPHBIR. JHEPIHA 1 IUTHHA CBAIH. [lonApHOCTDh, HANPABICHHOCTE W
HACLILIAEMOCTE KOBANEHTHOH cBasn. KpatHele cpa3n. Bojopoinas  CBA3L.
MesrMOTeKyIapHEE B3aHMOIeHCTRHA.

BaneHTHOCTE H BANEHTHME BOSMOEHOCTH atoMos. CBAIb MEKTPOHHOH
CTPYKTYPHI MOJIEKYIl C MX I'COMETPHYECKHM CTPOSHHEM (HA NPHMEpE COCIHHEHNH
3NEMEHTOB BTOPOTO [IEPHOAA ),

[MpeacTABNEHHE O KOMILICKCHBIX CoeaHHenuax. CoCTaB KOMIIEKCHOrD HOHA:
koMIieKcoobpaIoBaTeb, JHIAHNLL. JHAYEHHE KOMIIEKCHBIX  COSIHHEHWH.
TMoHATHE 0 KOOPIHHALMOHHOH XHMHH,

BemecTsa MONEKYAAPHOTO M HEMOJASKYJAPHOro  cIpoeHHs. Tunel
KPHCTRIHMECKHX PEIETOR (CTPYKTYP) H CBOHCTBA BRILECTE,

TMoustie o aucnepchbix cueremax, Metunnete pacreopel. [lpencrasneHue o
KonnouoHex pacreopax. CnocoDul  BRIPAKEHHA KOHUCHTPALUHH PacTEOPOB!
MACCOBAA ZIONA BELICCTBA B PAcTBOPE, MONMAPHAA KOHIEHTpaluud. HacklllenHee u
HEHACKIILIEHHBIE PACTBOPS!, PACTBOPHMOCTE. KPHCTANNOTHAPATEL




KaaccudHKauma M HOMEHKIATYPa HEOPraHM4eCKHX BELIECTS. TpusranbHbie
HAIBAHHA OTAENBHEIX MpeicTasHTeNeH HeOPraHHYECKHX BELUICCTB,

KnaccHOUKAIAS XKHMHHECKHX Peaxiii B HEOPraHHeckoll n Opranuyeckoi
XHUMHH, 3AKOH COXpPaHEHHA MACcChli BEILECTB; 3AKOH COXPAHCHHA H NpespallcHHA
SHeprHH MpH XMMHYecknX peakuuax. Tennossie 3(hdexTsl XUMHTECKHX PCAKLHHA.
TepMoXUMHUECKHE YPaBHEHHA.

CKopoCTs XHMAHECKOH peakimy, ef 3aBHCHMOCTE OT PasiHiHbLX thaxTopos.
[oMOreHHEI® M FeTEepOTeHHEIE Peakiuy, Karanus n KaTaiH3aTopsl.

OfpaTiMbie W HeoDpaTHMBIE peakuii. XHMHYECKOE paBHOBeCHE. Konctanra
XHMHUYeCKoTo pasHoBecis. MaxTopsl, BIHAIOMME HA TMONOWEHHE NHMIHECKOTO
PAEHOBECHS: TEMNEPATypa, NaBNeHHe H KOHUSHTPALUHH BELIECTB, YHACTBYIOUIHX B
peaxuun. [puxuun Jle Hlarense.

IneTponuTHyeckan gucconmanmns. Cuibdbie ®  cnalble INEKTPONHTE.
Creneds auccoumaidy, Cpefa BOAHBIX PACTBOPOB: KHCNOTHAA, HEHTPANLHAd,
menounan. Bonopomsii nokazatens (pH) pacteopa. I'niponns coneil. Peakiyun
HoHHOro oDMeHa.

OKHCNUTENEHO-BOCCTAHOBHTENbHbBIe  peakuud,  CTENeHb  OKHMCIEHHMA.
OKHCIHTENE M BOCCTEHOBHTENb. [lpoueccel OKHCISHHA H BOCCTAHOBIEHHA.
BakueiilMe OKMCIMTENM W BoccTaHoBMTend, Meton anexTponHoro GanaHca.
eKTPONK3 PACTBOPOE M PACTLIABOB BELICCTB.

DKCNEPHMCHTANBHEIE METOIBl H3YHeHHA BelECTE M HX MpeBpalleHHH;
paioeHHe NepOKCHIa BOAOPOAZ B TMPHCYTCTBHM KATAMM3ATOPA, MOJENH
KPHCTAIHYECKHX PeIUETOK, TPOBeaCHHE peaKLni HOHHOTO 0DMeHa, Onpensnenue
cpelkl DACTBOPOB € NOMOHIBK) HHIHKATOPOB, H3YHEHWE BIMAHHA PaiiHiHBIX

GbaKTopoB HA CKOPOCTh XMMHUECKOH Peakudy M NOJOWEHHE XHMHYECKOro
PaBHOBCCHA.

Heoprapmveckas XHMHSA.

TMonowenne Hemeran o B [lepHOoIHYSCKOH  CHCTEME  XHMMMECKHX
snementos JLH. Menaeneepa 0 ocoBEHHOCTH CTPOSHHA WX aToMoB. DHIHYECKHE
CROMCTBA HEMETALIOB., ANTOTPOIMS HEMETANIOB (HA NPUMEpPE KHCIOPOA, cephl,
tpocdopa i yraepoaa),

Bogopon. IMonydeHHe, pHUIHYECKHE H XHMHYCCKHE CBOMCTBA: pEaKiHH ©
METATTAMH W HEMETANIAMMW, BOCCTAHOBMTENsHEle cpoficTea. [HapibL
TonnHeHbie 3MEMEHTH.

[anoress, Haxowaenue B npupolte, cnocolsl noaydenns, QHIHMECKHE H
%HMHYecKHe ceoficTea. [anorenorogopoisl. BakHeHIIHe KHCNOPOACOICPHRAIIHE
coeIHHEHHA ratoreHop, JlafopatopHbie W NPOMBILUIEHHEE ¢NOCODH MOMyIeHHA
ranorenos. [IpHMeHEHHe TATONEHOB H HX COEIHHEHHHA.




Kuciaopon, oson. JlaGopatopubie W TMpoMbIULIEHHEE CNOCODR MOTY4eHHS
kHcopo/a. Dusiueckne ¥ XMMMYECKHE CBOHCTBA H NPHMEHSHHE KHCIOPOIA H
030Ha. OKCH/IBEL H NEPOKCHIR.

Cepa. Haxownenwe B Npupoae, CnocodH nony4eHHd, hHIHUECKHE W
xumudeckne ceofictea, Ceposogopon, cyantuasl. OKCHI cepul(lV), okcHI
ceppr(VI). CepHHCTas M CepHAA KACAOTEL H HX COMH. OcoberHocTH CBOHCTE
cepuoii kuenoThL TTpuMeHeHHe cephl W e coeTHHEHH.

Asor. HaxomieHWe B TpHpode, cnocobbl NomydyeHws, (QHIHHMECKHE M
xuMHueckHe ceolicTra. Asmuak, neTpuabl. OKCHIM a30Ta. A30THCTas H A30THAA
KHCIOTEL M WX comi, OcobenHoCTH cBolcTs as0THOH kncnoTsl. [lpHMenenne a3oTa
H Ero coeMHeHHR, A30THEIE ¥ A00peHNA.

®ochop. Haxomnenne B npupone, crnoco0sl NOTYMeHHS, dHIHYeCcKHEe H
xuMuueckne ceofictea, Qochuan n docdun. Oxcunsr Qochopa, ochopHan
gHcnoTa 1 eé cond. [lpumenenne docdopa n ero coemdHennii. DocdopHEe
ya00peHHA.

Vraepol, HaxowaeHue B npupofe.  ANJOTPONHEIE  MOIM(HKLUNH,
(DusiHeckHe M XHMHYeckwe cBolicTBA NPOCTEIX BElECTB, OOPa30BAHHBIX
yraneponoM. Oxcug yrnepoga(ll), oxena yraepona(lV), yroneHas kMciora # e
coni. AKTHBHpOBaHHBIH yroms, aacopbuma. Qyanepessl, rpaden, yriepoiHee
uanorpyOru. [IpiMeHeHHe NPOCTLIX BELISCTB, 00PA30BAHHEIX YITIEPOLOM, H €r0
COCHHEHHH.

Kpemuuit. Haxowaenne B Tpupoge, CNoco0Bl NOAyYeHW:, QHInveckue o
xuMHyeckHe cpoiicrsa. OxcHa xpemuua(lV), xpemnuesas KHCNOTA, CHIMKATEL
[TpHMEeHEHHE KpeMHIs K ero coenuuenii, Crexno, ero nony4eHne, Buikl CTeKIE.

MMonoxkenue metannos B [epHoauueckod CHCTEME XHMHYECKHX JICMCHTOB.
OcoGeHHOCTH CTPOEHMA 3IEKTPOHHEIX o0onouex atomos Metawios. Ofume
(isideckne cpoficTea MeTannop. [lpHMeHEHHE MeTannos B OBITY M TEXHHKE.
Cnnasw METANIOB,

INeKTpoXMMMUecKuii  pan  HanpaweHwi  metannos.  Obume cnocolbl
MOy YeH s METANNOB: MHAPOMETAILILY PIHA, MHPOME TEIULY PTH#A,
snexrpomerannyprud. [lonstie o xoppozun Metannos. Cnocodsi 3alMTE oT
KOPPO3HH.

O6was xapakrepucTika metanios lA-rpynne [lepHogH4eckod CHCTEMbI
KuMHdecknx  anesenTos. Harpuit W kanwil; nonyusenme, uzmveckne o
NUMHUECKHE CBOMCTBA, NPHMEHEHHE MPOCTBIX BELIECTB H X COSIHHEHHH,

O6mas xapaktepuctura metainos ITA-rpynnet [leprommuueckol CHCTEME
xEMigeckny  anementoB. Maruwii u kaneumii: nomydenne, QusHuecKHe H
XHMHYECKHEe CBOMCTBA, NpHUMEHEHHE TPOCTBIX BEUIECTB M MX COSAHHEHHM,
AécTroeTs BOIL W cnoco0bl e yCTpaHeHns.




ATOMHAHMIE: MOTy4eHHE, PHU3HYECKHE H XHMIMECKHEe CBOHCTEA, IPHMEHEHHS
NPOCTOrO BELIECTBA H Er0 COeAMHEHHi. AmdotepHble cBoHCTBA OKCHAA H
FHAPOKCHIA ATOMHHHA, THAPOKCOKOMILICKCE] AIIOMUHNA.

Ofias  XapaKTEPHCTHKA MeTainos  noGouHBIX  NOIrpymn (B-rpyn)
[ leproguueckoi CHCTEMBI XHMHYCCKHX JIEMEHTOR.

(DpaHYeckie H XMMUUECKHe cBOICTBA XpoMa H ero coeguHenni. Oxcnasl i
rugpokcHasl xpoma(ll), xpoma(lll} n xpoma(VI). XpoMarel # AHXPOMATEl, HX
oEHCIHTeNbHBe ceoiicTea. [lonyyeHHe H NPHMEHEHHE XPOMA.

OuIMUeckHe §  XUMHYSCKME CBORCTEA Maprania H ero COelIHHEHHH.
Basefimme coenumenns  sapranua(ll), sapramua(lV), maprasua(Vl) w
maprasua( VD). [lepManranar Katua, ero OKHCIHTENbHbIE cBOACTEA,

DuaHuecKHe W XMMHYeCKHe cBOMCTBA Aenesa H ero coeguHenii, OKCHIB,
rugpokenast 1 conn xenesa(ll) u xenesa(lll). Tonyvenne 1 NpuMEHEHNAE AENE3A
W ero CriaBoe.

(DusuuecKHe W XMMHYeCKHe cBoiicTsa Memu W ed coenuneHri. [lonyuenne n
NpHMEHEHHE MEIH ¥ e€ COCAHHEH .

LlMHK: moayueHue, (UIMHMECKHE M XHMHYECKHE CBOHCTBA. AnMfoTepHbie
ceolicTBA OKCH/IA H THAPOKCHIA IHHKA, MMAPOKCOKOMILIEKCH HHHER. [Mpumenenne
LHHKA H ero COeIHHEeHHH.

JKcrepUMEeNTANbHBIE METOAB HIYYEHHA BEMIECTB H HX npespaleH i
HIyuenHe o0pa3los HEMETALIOB, TOPEeHHE Cepbl, dochopa, menezn, MarHds B
KHCIOpOge, W3ydeHHe Kowlekunm «MeTanniu W CTUABEL, RIAUMOEHCTEHE
ENOYHBIX M IHEN0YHO3eMEIBHBIX METAILTOB ¢ BOOOH (BOIMOXHO HCNONBIOBAHHE
BHISOMATEPHANOB), BIaHMONeHCTBHE UMHKA H JKeneid ¢ pacTeOpami KMEIoT o
(enoYeil, Ka4ECTBEHHBIC PEAKIMH HA HEOPraHH4ecKHe aHUOHbI, KATHOH BON0pona
H KATHOHB METANIOB, B3aMMOACHCTBHE THAOPOKCHIOB AMOMHHHA W LHHEE ©
pAcTBOPaMH KHCIOT H uienodeii, peuedHe IKCNEPHMEHTANBHEIX 33134 10 TemMam
«Tanorensm, «Cepa w eé coenunensy, «A30T U Gochop W HX COSAMHEHHAY,
«METANNEl TAaBHEIX NoArpyImys, «MeTans nobouHEX NOAIPY I,

XHMHA H EHIHb.

Pors XHMHH B 0GeCeYeHiA YeTouHBOrD paseuTUa Yenosedectia. [lonarune
0 HAYYHBIX METOAaX [OIHAHMA W METONONOIHH HAaYYHOTO HCCIEA0BAHMA.
Hayutsie NpHHUKIEL OPraHH3aHH XHMHUECKOTO NPOHIBOACTSA. [TpomsilneHLe
crioco0bl MonyueHHA BAKHEHIINX BeNlecTs (Ha NPUMEPE NPOH3IB0ACTEA AMMHAKA,
ceproil KuenoTsl, Metanona). TlpoMellneHHLE cnocolp Nomy4eHHA MeTaNIoB
CNAaEos. XHMHUECKOE 3arpiiHeHHe OKPYMAIOUeH cpelbl W €ro NOCHeNCTBHHE.
Ponb XUMHH B obeciedeHHl aepreTHyeckol Ge3onacHocTH.

Xumua #  3joposke denopexa. JleKapoTBCHHBIE  CPEICTEA. [Npasuna
HCTONBI0BAHNAA TEKAPCTBEHHEIX Npenapatos. Ponk XMMHH B pasBHTHH MEJHUHHEL




WHMHSA MHIIH: OCHOBHBIC KOMIOOHEHTHI, MHILCELIC noGaskd. Ponk XHMHKW B
ofiecneueH s MUIEBOH De30NacHOCTH.

Kocmerddeckne # mapdioMepHble CpPEICTRA, BEITOBAR XHMUS. [lparuna
fe30MNACHOTO WCTIONE30BAHMA penapartop OBITOBOH XHMHM B NOBCEHEBHOH
AHIHH.

XHMHS B CTPOMTENBCTBE: BAKHEHIIHE CTPOHTENLHEIE MaTEpHANE (memenT,
GeTOH ).

YuMHE B CEIBCKOM XoagiicTse., Oprannueckue i MHHEpabHELe YA00peHus.

CoBpEMEHHBIE KOHCTPYKIHOHHEIE MATEPHANEL, KPACKH, CTERNQ, KepAMMEL.
Mareprankl A8 3MeKTPOHHKH. HanoTEXHONOrHH,

PacuéTHbIE 330349H.

PacufThl; Macchl BemiecTsa HIH oDbEéMa ras’oB MO HIBECTHOMY KOMHHECTEY
BEUIECTRA, MACCE HIHM ODBEMY OIHOTO HI Y4aCTBYIOLMX B pPeakudH Bellects,
Macchl (0OBEMA, KOMHYECTBA BEMIECTRA) [PONYKTOB PEAKinM, €CNH OIHO M3
HEILIECTR WMEET NPHMEcH, Macchl (oDeéMa, KOMHYECTBA BEIUECTEA) NMPOAYKTa
peaKuMH, €COH ONHO W3 BEIISCTE J4HO B BHAE DPACTROPA © onpeAcIEHHOI
maccoBoit nonell pacTEOPEHHOTO BEIIECTBA, MACCOBOH doanm M MOIAPHOH

KOHLEHTPALHH BEWCCTBA B PacTBOpe, AOMNH BLIXOAA NpPOAyKTa peakuud of
TEOPETHYECKH BOMOMHOID.

MemnpenMerHbie CBAIH,

Peanusamis  MEATIDENMETHEIX  cBazell npu  wiyuenwd  obuieit  u
HeopranHHecKoil XxnvuH B 1] Kiacce OCYLUECTBAASTCH HEREI HCTIONB30BAHNHE KaK
OBLHX eCTECTREHHO-HAYIHEIX NIOHATHH, TaK W TOHSTHHA, NPHHATHIX B OTOCABHBIX
NpeiMeTax ecTecTBEHHO-HAYTHOTO LHK/A,

OBlHe ecTeCTECHHO-HAYUHBIE NOHATHA, AB/IeHke, HAyyHbll daKT, runoTesa,
TEOpHA, JAK0H, AHANH3, CHHTEE, KraccHukanmi, NepuoaH1HOCTS, HabAIeHHeE,
HIMEpeHHe, FKCNEPHMEHT, MOALTE, MOJETHPOBAHHE.

OuaHKka:  MaTepHA, MHUKPOMHpP, MaKPOMHD, aTOM, 3JCKTPOH, TNPOTOH,
HETpOH, HOH, H30TONLL, PAIHOAKTHBHOCTE, MONCKY 4, IHEPTETHYCCKHH YPOBEHE,
pelllecTRo, Teno, obOBéM, ArperaTHOe COCTOAHHE BEUECTBA, HaeanbHbIA Ta3,
(HIMYECKHE BEMWYHHEL, SIMHALL HIMEPEHUA, CKOPOCTD, SHEPIHA, MACCa.

BHONOCHA: KIeTKa, OpranusM, sxockHcTema, Guochepa, MeTabomHIM, MaKpo-
M MHKPOINEMEHTE, GenkH, WHPE, YTNeBOE, HYKIEHHOBbIE KHCIOTH, pepMenTsl,
FOPMOHBL, KPYTOBOPOT BELIECTB W NOTOK JHEPIHH B IKOCHCTEMAX.

[eorpadus: MUHEPANs], TOPHEE NOPO/LL, NTONEIHLIE HCKONACMEIS, TOMLIHEC,
pecypesl.

TexHONOTHA: XHMHHECKas NpoMBIIITEHHOCTh, METAIYPrHA, CTPOHTENbHEE
MATEpHANE, CeNbCKOXOIMHCTBEHHOS NPOHIBONCTEO, [HILEBAA NPOMBIULIEHHOCTE,
dhapMaleBsTHYeCcKad MPOMBIILTEHHOCT B, MPOHIBOACTED KOCMeTHIECKHX




npenapatos, TNPOHIBOACTEO  KOHCTPYKUMOHHEIX  MATEpHANOB, 3IEKTPOHHAA
[POMBILILIEHHOCT], HAHOTEXHONOTHH.




MIAHMPYEMBIE PE3VJILTATBI OCBOEHMA PO PAMMBL 10 XMMWHK
HA VIIVB/IEHHOM YPOBHE CPEHETO OBILEIO OBPA3ZOBAHMWA

JUYHOCTHBIE PE3YJIbTATDI

B cOOTBETCTRHH C CHCTEMHO-IEATE/IBHOCTHHIM TNOIAX0A0M B CTRYKTYPE
IHYHOCTHBIX PE3YNLTATOR OCBOEHWA TpEeIMETa «XHMHA» HA YPOBHE CpelHEro
obliero 0OPA30BAHMA  BEIIETEHL CEIYHOIIHE  COCTABIANINHE: OCOIHAHME
oBYHAOUMMHACE  POSCHIACKOH rpakanckoll HAEHTHYHOCTH; TOTOBHOCTE K
CAMOPA3BHTHIO, CAMOCTORTEILHOCTH H CAMOOTPC/IEIICHHIO, HATHIHE MOTHBAIHH K
oOy4enHio; TOTOBHOCTE H criocofHOCTE  OOYYaIOIIHXCA PYKOBOACTBORATHCH
NpHHATEMH B o0mecTBe NpaBuiaMH W HOPMAMH MoBeIEHHR; HATHUME
Npapoco3HAHNA, IKOTOTHHECKOH KYIBTYPRI CIOCcODHOCTE CTABHTE UENH H CTPOHTh
HWHIHEHHBIE TUIAHBI

JIqHOCTHBIE pPe3YILTATEL OCBOCHHA Hpeamera «XHMHAY OTpAXAIOT
chpOPMUPOBAHHOCTE  ONBITA  [0FHABATENLHOH 1 [MPaKTHYECKOH  JAeATeNbHOCTH
oBYHAIOIIAXCA B NPOLecee PeanH3auHil pbpazoBaTenbHO AeATENBHOCTH.

JIMYHOCTHEIE  Pe3YNLTATEL  OCBOCHHA NPeaMeTa AXHMMHSD  OTPAKAIOT
¢OPMHPOBAHHOCTE  OMBITA NO3HABATENBHOA H MPAKTHYECKOH [eATENBHOCTH
ofYUAIOIIHMXCA B NPOLECCE Peanu3ailin 0OpazoBaTe/IbHON AEATENRHOCTH, B TOM
yHCNe B 4ACTH:

1) rpaxIancKoro BOCHHTAHHAL

OCOTHAHMA 00YHAIOIMMHCH CBOHX KOHCTHTYLHOHHBIX [TpaB M oOAzaHHOCTEH,
YBAKCHHA K 3aKOHY H NPaBonopaiky,

NPeiCTARIEHHA O COLMANBHBIX HOpMAX H [paBHiax MEATHMHOCTHBIX
OTHOIIEHHHA B KONNEKTHEE,

[OTOBHOCTH K COBMECTHOH TBOpHYECKOH JeATelkHOCTH [pH CO3NaHHH
yueGHBIX NPOEKTOB, PElleHHH y4eDHEIX H NOIHABATEILHRIX a4, BREIMOIHSHHA
XHMHYECKHX JKCNEPHMEHTOR,

CIIOCOBHGCTH NOHHMETE H NPHHHMATE MOTHBBL, HAMEPEHMHA, JIOTHKY W
APrYMEHTBI PYTHX NPH GHANH3E PAsIHUHEIX BHA0E yueDHOH JeaTelBHOCTH,

2) naTpHOTHYECKOTO BOCTIHTAHHN:

LEHHOCTHORO OTHOWIEHHA K HCTODHHECKOMY M HAyqHOMY HACHeaHIO
OTEMECTBEHHON XHMHH;

YBAKEHHA K MPOLECCY TBOPUECTBA B obfacTH TEOpHH M MPaKTHYECKOro
NPUNOAEHHS XHMHH, OCOIHAHMA TOrO, HTO JAHHLIE HAyKH CCTh pesynbTaT
NTMTENBHER  HaOmMoAeHHH, KPOMOTIMERIX  3KCHEPHMEHTARBHEIX MOUCKOB,
NOCTOAHHOTO TPYAA YUSHBIX H TPAKTHROR,




pyHTepeca M MO3HABATEILHBIX MOTHEOB B MONYHEHHHM H MOCASYIOMEM

aHanuie HAGOPMALHKH O MEPeAOBLIX AOCTHHCHIAX COBpEMEHHOH OTeUeCcTREHHOH
XHMHM;

3) IyX0BHO-HPABCTBEHHOI0 BOCIIHTANHS

HPABCTBEHHOTO COIHAHMS, ITHHECKOTO NOBSACHNA,

CcIOCOGHOCTH DLEHHBATL CHTYAUNM, CBASAHHBIE ¢ XHMHYECKAMN ABICHHAMH,
i NPHHAMATH OCOZHAHHLIE PEIICHHA, OPHEHTHPYACH Ha MOpaIEHO-HPABCTBEHHBIE
HOPMBI H LIEHHOCTH,

FOTOBHOCTH OUEHHBATH CBOE MOBEJIEHHE W [OCTYNKH CBOHX TOBApHINEH C
MOSHIHI HPABCTBEHHEIX W NPABOBBIX HOPM H © yHETOM OCO3HAHHA MOCAeCTBHH
NOCTYTKOB;

4) hopmMupOBANMN KYALTYPbl J10POBBH:

NOHMMAHHA UeHHocTell  3j0poporo M DE3ONACHOID obpaza  WHIHH,
HeoBXOAHMOCTH OTBETCTEEHHOID COTHOUICHHA K cobecTeHHOMY QHIHUECKOMY M
NCHXHUSCKOMY 3I0POBLID,

cofmogenns npaBun GesomacHoro oOpalleHHs C BeleCTBAMH B ORITY,
noBcenHesHOM HHIHH, B TPY 10BOH NEATEABHOCTH;

NOHHMAHKS [EHHOCTH NpaBal  MHIMBHAYANEHOTO H - KOJLIEKTHBHOTO
He30nacHOro NOBEASHHS B CHTYALMAX, YTPOKAIOIKX 3N0POBBI0 M HCHIHH moaei;

OCOIHAHNA NOCHEICTEMI W HENPHATHA BPEAHELX NPUBLNEK (ynorpebieHHs
A/TKOTONA, HAPKOTHKOB, KYPEHHA )

5) TPYAOBOID BOCHHTANHHI

KOMMYHHKATHBHO ~ KOMNETeHTHOCTH B yueGHo-HeCAeI0BATENLCKOH
nesTenbHOCTH, ODLIECTBEHHO M0Ae3Holl, TBOpuecKOW W JIpyrux  BRIAAX
nesTeNLHOCTH,

YCTAHOBKM Ha AKTHBHOE YHacTHE B PEIICHHH NPAKTHHCCKHR 3ana4
COUMANEHOI HANPABACHHOCTH (B paAMKaX CBOSTD KAAcca, KO,

WHTEPECA K [PAKTHHECKOMY H3yICHHID npodecciil pasTHYHOro Pozia, B TOM
YHCTe HA OCHOBE IPUMEHEHHA [TPEIMETHELS FHAHHH N0 XHMHH;

YBAKEHHA K TPYAY, JHOLAM Tpyna H pesyl BTATAM TPYLOBOH JeATCARHOCTH;

[OTOBHOCTH X OCO3HAHHOMY BBRIGOPY HHOIMBMOYATLHOH  TpackTopHH
obpasosanun, Oyayuieh npodeccHi U Peanusaliy coOCTBEHHBIN HHIHEHHBIX
[NEHOB ¢ Y4ETOM NTHYHOCTHEIX HHTEPeCcoB, criocobHOCTE K XMMHH, HHTEPECOB H
notpebrocTeit obuwecTna;

6) HKONOTHHECKOTD BOCTIHTAHAN!

AKONOFMYECKH 1eneco0fpaiHoro OTHONIEHHS K MPHPOLE Kak HCTOHHHEY
CYIleCTROBAHMA HH3HH Ha 3emne;

NOHHMAHMA TAODANBHOMO Xapakrepa IKOAOMHYECKHX npobaes, BAHAHHA
KOHOMHUECKHX [POLECCOB Ha COCTOAHHE NPHPOIHOMN K COLHANBHOH CPeibl;




OCOIHAHHA HeOoOXOIHMOCTH HCNONB3OBAHHHA NOCTHKEHWH XHMHH 174
peneHH BONPOCOR PALHOHANBHOTO NPHPOAOTIO hIOBAHHA;

AKTHBHOIO HENpHATHE  OefcTedd, NPHHOCAIMX  Bpel OKPYRAIOIIEH
npHpofHoH cpeae, YMEHHS NPOrHo3NpoBaTh HeOMAronpHATHEE 3KONOIHHECKHE
NocneacTBHA NpeanpHHAMacMEbIX nefcTBri K MpeAoTEPaulaTe HX;

HATHYHA PAIBHTOND IKONOMHHCCKONO MBILLICHHA, SKONOrHYECKOH KyIbTYPEL,
ONbITa NeATeTEHOCTH SKOIOTHHECKOH HANPABISHHOCTH, yMEHUA
PYKOBOJCTBOBATECA HMH B O3HABATELHOH, KOMMYHHKATHBHOH M COUHANBHOH
npaKTHke, CcnocobHOCTH W YMEHHA  AKTHEHO NPOTHBOCTOATE  HIEONOTHH
xemohobnH;

7) HeHHOCTH HAYYHOIO NOIHAHHR;

MHPOBOZIPEHNUS, COOTBETCTBYIOWIETO COBPEMEHHOMY YPOBHIO PaiBHTHA
HAayKH 0 0BIIECTBEHHOH NPAKTHEN,

HOHMMAHMA CTeld(HKY XMMHH KAk HayKH, OCOIHAHIA ed poId B
(hOpMHPOBAHMH  PALMOHAIBHOIO  HAYHHOTO MBILIIEHAA, COZAAHHM UEAOCTHOTO
NpeacTARNeHHA 00 OKPYRAIONIEM MHPE KAk O CLIHHCTRE MPHPOILT ¥ Ye0BeKd, B
[O3HAHHH TPHPOIHBIX 3IAKOHOMEPHOCTEH M PellicHHH npofieM  coxpaHeHHA
NPHPOAHOTD PABHOBECHA,

yGeswaénHocTn B 0co0OH  3HAMHMOCTH  XHMHH A COBPEMEHHOM
UMBHIHIALMH: B @€ TyMaHHCTHYECKOH HANpPaBlcHHOCTH H BAKHOH ponu B
coszanMu HOBOH Oasel MaTepHanbHOH KyJIBTYPH, B permen  rIobaIbHEIX
npobieM YCTORYMBOIO Pa3sBuTHA HeNOBEueCTEA — chIpheRoil, IHEpPreTHHECKOH,
nUieBoit ¥ SKonorudeckoi GelonacHoCTH, B PA3BHTHH MEAHLIMHEL, obecnedeHHH
VCAOBHH YCTIEWHOTO TPYAA H IKOJNOTHIECKH xompopTHON HHIHH KAKLOTO HIEHA
oOIeCcTRa;

ECTECTBEHHO-HAYYHON IpaMOTHOCTH: MOHHMAHHA CYLLHOCTH METOO0E
NOIHAHKA, MCTIONBIVEMBIX B €CTECTBEHHLIN HayKax, cnocOGHOCTH UCTIONBIOBATE
NoMyyaeMble 3HAHHA 118 aHAIH3A | ofLACHEHHA ABNEHHH OKpYKaoUero MHpa o
MPOUCXOIRIAX B HEM HIMEHEHHIl, YMeHHS [1eNaTh 0DOCHOBAHHAIC 3ARNIONEHNA H

OCHOBE HAYMHBIX OAKTOB M HMMEIOUIMNCH JaHHeIX € LEABIO noayHeH A
AOCTOBEPHBIX BEIBOMIOB;

COCOBHOCTH CAMOCTOATENSHO MCMONEIOBATE XHMMHMCCKHE 3HAHHA AT4
pemenms npo6aeM B PEaIBHEIX AMHIHEHHBIX CHTYALHAX,

HHTEpeca K MOIHAHKK, HCC1e10BATRIIbE KOH AeATENBHOCTH,

[OTOBHOCTH W cnocoDHOCTH K HEMPEPBIBHOMY obpazoBaHHID M
camoobpaIoBanio, K AKTHBHOMY NOMNYYEHHIO HOBbIX SHAHWH M0 XMMHH B
COOTBETCTBHH C JKHIHEHHBIMH NOTpeGHOCTAMM;

HHTEpEca K 0CODEHHOCTAM TPYNa B PasiniHbIX cihepax npodeccHonanbHON
neATEeIBHOCTH.




METAINPEAMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIE Pe3yIbTaThl OCBOSHHA nporpaMMbl M0 XHMHH Ha YPOBHE
cpeasero obmero oGpasOBaHiA BEITIOHAT.

JnaudMele  And  (QOPMHPOBAHHE  MHPOBO3IDPCHMHA o0y UAKDIIANCS
MEAIMCIHTLIHHAPHBIE (MeATPeaMeTHEE) ofmeHay4HbIE NOHATHA, OTPAKAIOIINE
UeOCTHOCT HAYYHOH KapTHHB MHpd M creum(UEy METONOB MOIHAHAR,
HCTIONB3YEMBIX B ECTECTBEHHBIX HAYKax (MaTepHs, BEILECTBO, SHEPTHA, ABICHHE,
mpoLece, CHETeMa, HayMHEIH (QAKT, NPHHLNN, FHAOTE3, 3AKOHOMEPHOCTE, SAKOH,
TEOPHH, HCCNEN0BAHHE, HaboaeHe, HIMEpeHe, IKCTIepHMEHT H ApYTHE ),

yHHBEpCcANBHBIE ydebHbe ACHCTRHA (Mo3HaBaTensHEIE, KOMMYHHKATHBHEIS,

perynaTHBHEIE), oOecneYHBaIOILHE fopMHpOBAHHE Y HKIHOHANBHOH
rPAMOTHOCTH M COLMANBHOH ROMIETEHIHI OfyYaHLLHXCA;
CHocoDHOCTE OBy HAKOIHXCH HCMOJIB30BATE OCBOCHHBIE

MR IHCHHILTHHAPHEIE, MAPOBOIIPEHUECKHE 3HANHA H YHHBEPCAIBHEIS yyefHbIE
nelicTBHA B MOIHABATENBHOMN H COLMANBHON NPAKTHKE.

MeTanpenMeTHEle PE3YILTATEL OTPAKAKT ORIANCHHE VHHBEPCATTEHBIMA
yyeOHBIMH  TI03HABATENBHEIMM, KOMMYHHKATHBHEIMH M PerylATHBHBIMH
NeRCTBHAMH.

[loiHaBaTe ILHEIE YHHBEpCANbHBIE YaehHble 1elicTBIS

1) GazoBbie JOIHYECKHE 1€ HCTBHA:

CAMOCTORTENBHO  OpPMYTHpOBATE M AKTYAIHIMPOBATb  NPODASMY,
paccMaTpuBaTh ef BCECTOPOHHE,

ONpcAcnaTE enH nearellbHOCTH, EERELER napamerpbl H EFIHT“EIJ-HI-'I HX
JIOCTHIKEHMA, COOTHOCHTb PE3YJILTATH AEATENLHOCTH C MOCTARNEHHRIME LIENSME;

WCHONB30BATE MpH OCBOSHHH 3HAHHIA NPHEMbI JOTHYECKOTO MblILTEHHA:
BBIIENATE XAPAKTEpHbIE NMPHIHAKA NOHATHH W yCTaHABIMBaTh HX B3aHMOCEA3D,
HCNOJIBIOBATE COOTBETCTEYIOUINE NOHATHA TINH OOBACHEHHA OTAETBHBIX HaKToB H
ARNEHHH,

BEIOMpATL OCHOBAHMS W KPUTEPHH A knaccu@HEALHE BelllecTs M
XHMHHCCKHX peaKuni;

YCTAHABIHBATE  [PHUHHHO-CIENCTBCHHBIC CBA3H  MEmOy  HIVUAEMBLIMH
ABNCHHAMH,

CTPOMTH NOTHYESCKHE PacCyIeHns (MWHOYKTHEHEE, JAEAYKTHBHEE, MO
AHANOTMH), BEUABIATE 33KOHOMEPHOCTH W NPOTHEOPCHHA B paccMaTPHEIEMBIX
aRAeHHAX, QOpMYIHPOBATH BbIBO/IE M 3AKTOUCHHA,

APHMEHATE B TPOLECCE NO3HAHHA MCIONBIYEMBIE B KHMEHH CHMBOIHUECKHE
(3naKoBbie) MOJENH, PpeobpasoBpBaTh MOAC/ILHBIC [IPENCTABISHHS — XMMHHECKHH
sHAK (CHMBOII) D/IEMEHTa, XHMUHECKas tdopMyna, ypaBHeHHE xHUMHYecKoH




peaKuud — [pH pelieHHH yueOHbX MO3HABATEEHEIX W MpAKTHHECKHX 3a/ad,
OPHMEHATE HAIBAHHBIE MOJIENbHEIC MPEACTABIEHHA N8 BLIABASHHUA XapakTepHBIX
NPHIHAKOE HIYUAEMBIX BEIECTS ¥ XHMHHSCKHX peaKLIHii.

2) GazoBbIe HCC/EL0BATENLCKHE neHcTBHAS

BRaieThE OCHOBAME METDIO0E Hay 1 HOTO OIHAHKA BellecTE H XHMHYCCKHX
peaKiHii;

hOpMYTHPOBATE TEMH H 38134H HCCIEN0BARNA, HCNOALI0BATE NOCTABNEHHEIE
i CaMOCTOATENBHO COPMYIHpOBaHHBIE BOMPOCHL B KAHECTES MHCTPYMEHTA
nozHAHMA W OCHOBBI jUid (OPMHPOBAHHA THIOTEIE 10 NpOBEPKE (PABHIBHOCTH
BRICKAILIBAEMBEIX CYHACHMI,

BIANeTE HABLIKAMH CAMOCTOATENEHOND TUIAHHPOBAHHA W NpoBCOcHHA
yHEHHYECKHX DKCTIEPHMEHTOB, COBEPUISHCTBOBATE YMEHMI HaOMHOIATE 38 XOIOM
npolgcca, CaMOCTORTENBHO APOTHOZHPOBATE €ro pPe3ynbTdar, hopMyTHPOBATE
oBoBMEHA W BhIBO/IE OTHOCHTENBHO I0CTOBEPHOCTH PelyibTaTOR HCCenoBaHHA,
COCTABNATE 0BOCHOBAHHBIHA OTUET 0 Npoenannoli pabore,

npuobpeTaTs  ONBIT YHeHHYECKOH HeCTenoBATeNbCKOi M MpoexTHOH
esTeNLHOCTH, NPOSEIATE CNOCOOHOCTE H TOTOBHOCTE K CAMOCTORTENBHOMY
MOMCKY METOIOB PeIeHHA NPaKTHHYeCKHX 3aiad, MPHMEHEHHIO Pa3THYHbIX
METONOR MOTHAHMA,

3) pabora ¢ uHpopmanne:

OpPHEHTHPOBATBCA B PAIHMHEIY  HCTOMHMKAX unipopmamun  (Hay4HO-
nonyiApHas JHTeparypa XHMHWMECKOTO ColepkaHnd, CHpaBoYHbIC nocobus,
pecypest MHTEpHETa), AHATHIHPOBATE HHpOPMALIHI0 PARTHYHBIX BHAOB 1 thopmM
npeacTapneHHA, KPHTHYECKH OLEHHBATH et AOCTOBEPHOCTE H
HENPOTHBOPEIHBOCTR;

(opMyIMPOBATE 3ATIPOCK! H MPHMEHATE PASIHYHEIC METOABl NPH MOHCKE H
orGope uHGopManuy, HeodXomuMoll  AAd  BRINOAHEHEA yyebHelx  3anad
OnNpeaeNeHHOre THIE,

MpHOOPETATE OMNBIT MCMONBIOBAHHA HHPOPMALIHOHHO-KOMMY HHKATHBHEIX
TEXHOAOTHIT H Pa3THUHBIX MOHCKOBLIX CHCTEM,

CAMOCTOATENEHO  BHIOHpATE  ONTHMANBHYHO  (OpMY  MPENCTABENCHUA
nHdOpMaLEE (CXeMBl, rPadHEH, AHArpaMMel, TabNHLLL, PHCYHKH H ApYTHE);

MCIIONBI0OBATE HAYYHEIA S3bIK B KawecTBe CpencTea INpH pabore ©
XHMHUecKofi MHopMaumeii: NPUMEHATH MEKNPEAMETHEIS (thuszHueckne M
MATEMETHUECKHAE) IHAKA | CHMBOJIbL, (DOPMYIBL, af6peBHaTyPE, HOMEHEIATYPY!

HCNOILIOBATE IHAKOBO-CHM BO/IHHECKHE CpecTEa HAMMAIHOCTH.

KoMMYHHKATHRHEIE YHHBEPCAIbHBIC yyefinbie NeHCTBARA:




3A0aRATE BOMPOCH! N0 CYLIECTEY ofcyskaaeMoil TeMbl B XO/E AHAlOTa H/HIH
IHCKYCCHH, BRICKA3BIBATE HACH, (hopMyTHPOBATE CBOH NIPELI0KEHHA
OTHOCHTE/BHC BHTIONHEHHS TPeLIoMeHHOR 3a1aMH;

BRICTYIIATH C TpescHTaluel pedyibTaToB Mo3HABATENbHOH ASATENLHOCTH,
AoAYHEHHEIX CAMOCTOATENLHD HIH COBMECTHO ¢0 CBEpPCTHHKAMH MPR BhINOAHEHHH
XHMHYECKOTO IKCIIEPHMEHTA, NPaKTHUecKoi PaboThl N0 MCCTEAOBAHHIO CBOHCTB
H3yuAeMBIX BEILIECTR, pealn3alti yyeBHOTO NPOEKTa, W (POPMYTHPOBATE BEIBOIE]
no pelyibTaTaM NPOBEITHHALX HeClenDBARMN NYTEM CormacoBaHHA NOHLKE B
xome obcyneHna 1 oOMEHa MHEHHAMH.

Pery1aTHBHLIE YHHBEPCAALIbLIE yueGHbIe aeiicTRHA:

CAMOCTOSITENLHO [UIAHHPOBATE W OCYIUECTBIATE CBOK NOIHABATENBHY IO
NEeRTENBHOCTE, ONpenenin ef wUemH W 347aMH, KOHTPOJMPOBATE H N0 MCpE
HeOOXOHMOCTH  KOpPeKTHPOBATh npeinaracMbeli - BATOPHTM neicTeMi  npw
BHIMOAHCHHH V4eOHBIX M HCCNenoBaTenbCKHX  3aiat. BROMpaTE Hanbonee

yppexTHBHBIHA cnocol ux pemeHHd © yqéToM TONY4eHHA HOBBIX SHAHWA O
BelLECTRAX H XHMHUECKHX PeaKilimx;

OCYINECTBIATE CAMOKOHTPOIE NesTensHOCTH Ha OCHOBE CcamoaHanHsa H
CAMOOLUEHEH,

NPEJMETHBIE PE3Y. bTATHI

[NpenMeTHble Pe3yILTATEL OCBOCHHS NPOTPaMME! O XUMHH Ha YTAYDACHHOM
ypOBHE HA YPOBHE CPEIHETO oblero o0pasoBaHHA BRIIOHAKOT cneurpHUeCERe
s yueGHOro npeaMeTa «XHMHAY HAyHHRIE SHAHHA, yMEHHS H Crocobs AedcTEHH
110 OCBOSHHH, HHTEPNpeTALHH M NPeobpa0RAHHIO JHAHM, BHBL ISATENEHOCTH
[0 DOMYMEHHIO HOBOTO 3HAHHA H NPHMEHEHHIO JHAHHA B PAITHYHEIX yueDHEIX
CHTYBLHAX, 8 TAKKE B pealbHBIX HHIHCHHBIX CHTYALIHAXN, CBASAHHLIX ¢ XHMHEH. B

nporpaMme N0 XKHMHH MpeaMeTHRIS pEIYNLTATEl MPEACTABNCHB MO TOAAM
H3YHeHHA.

10 KJIACC

[MpenMeTHEE pe3YNBTATEL OCBOSHWL  KypCd wOprasnyeckas  XUMHAY
OTPAKAKT;

cHopMHpPOBaAHHOCTD MpencTAbneHuil: 0 MecTe W 3HAYCHHH OpranHecKoi
YMMHH B CHCTEME ECTECTBEHHBIX HAYK H eé ponu B obecrnedeHHH yCTOHYHBOTO
PaIBHTHA YEJI0BEUCCTBA B PELLICHHN npobnes JEOIOCHHECKoH, IHEPreTHYeCKOl H




nHmesci Ge30NACHOCTH, B PASBHTHH MEIHUHHDI, COIIAHEH HOBEIX MaTEpHATOE,
HOBBIX HCTOYHMKOB IHEPTHH, B obecnedeHHK PalHOHATBHOTD
NPHPOACNOIEI0BAHNSA, B (OpPMHPOBAHHH MHPOBO3IPEHHA 1 obmel KyneTyphl
yenoBeKa, a TaKKe HKONOTHHECKH ofOCHOBAHHOIG OTHOMEHMA K CBOCMY
3I0pOBBI0 H NPHPOIHONA Ccpene;

plamelHe  CHCTEMOH  XMMHUMECKHX — 3HaHHH,  KOTOpad BKIHOYACT:
OCHOBOMOTATAKIIHE MOHATHA — XHMHUECKH HMeMeT, ATOM, AAPO U 3NeKTPOHHAA
ofonovka aroMa, s-, p-, d-aTomuble opSuTand, OCHOBHO® H Bo30YHAEHHOS
CcOCTORHMA AaToMa, THOPHIM3ANMA ATOMHBIX opburaneil, HOM, MONEKy/a,
BATEHTHOCTE, 3EKTPOOTPHUATEILHOCTh, CTENCHE OKHCISHIA, XMMHYECKas CEX3b,
MOID, MOJAPHAS Macca, MONAPHELH ofBEM, YIIEpOAHE creneT, QYHKUHOHANBHAR
rpynma, pamHkan, CTPYKTYpHBIC dopmyiel  (pa3pépHYTRIE, COKpALLEHHBIE,
CKENETHRIE), MIOMEpPHUA CTPYKTypHais H ApocTpaHcTBEHHAs (reoMeTpHyecKad,
ONTHYECKAR), HIOMEpHl, TrOMONOTHYECKHH AL, rOMONOry, YrACBOOOPOIR,
KHCIOPOO- H azoTeolspiallHe OpraHMeCcKHe COEMHHEHWA, MOHOMED, MoaHME,
CTPYKTYPHOE 3BEHD, BEICOKOMOTEKYNARHELE COCIMHEHNS; TECOPHH, 3AKOHLI
(nepuommdeckuit 2axon [l H. Menneneesa, TeOpHd CTPOEHWS OpraHHMCCHHX
semects A, M. ByTneposa, 3aKoH COXpaHeHHA Macchl BELIECTE, 3AKOH COXPaHSHHA
W TIpEBpAlleHds JHEPrHH HpH XHMHHECKHR peaKiMsax), 34KOHOMEPHOCTH,
CHMBOMHMECKHH #3BIK XHMHH, MHPOBO33PEHYECKHE IHAHWA, NeAAIHE B OCHOBE
[OHUMANHE NPHUHHHOCTH H CHCTEMHOCTH XHMHHECKHX ABNCHHA; TpeacTaBlenHs
0 MEXAHM3IMAX XHMHUCCKHX Peaxuiii, TepMOIHHAMHHECKHX H EHHETHYECKHX
33KOHOMEPHOCTAX HX [POTEKAHHA, O B3AHMHOM EIHARHH ATOMOB H TPYIN aTOMOB
B MOZeKy/Iax (MEIYKTHBHLIH H Me30MepHbL pdpextr, opuentanTsi | u Il poaa);
(paxTonOrHYecKHe CHEACHHA O CBOJICTBAX, COCTABE, HOMyYEHHH B DEIONACHOM
HCMONBIOBAHMN BAKHEHIINX OPTAHHYECKHX BEIECTs B GRITY W [paKTHUECKOH
AesTeNbHOCTH  4el0BCKA, DAY~ HAYUHBIX  NPHHITANEX KHMHUECKOTD
APOM3BOACTEA (Ha NpHMEpe NPOH3BONCTEY MeTaHona, nepepaboTki HedTH):

chopMHpOBAHHOCTD yMeHHIl: BEUBIATE XAPAKIEPHEIC npusHAKH [OHATHE,
}’ETHHEE'EHH-H.TI: H¥ B3aMMOCBA3L, HCMOABIOBATH COOTBETCTBYIOIIHE TOHATHA np#H
OMMCAHHH COCTABA, CTPOSHHA W CBOHCTE OPraHHHeckiX coeHHEHHH,

chOpMUPOBAHHOCTE YMEHHIL

HCMOAB3OBATH XKHMHYECKYIO CHMBOJIHKY IUIA COCTABINCHNA MONEKYIHPHEIX
CTPYKTYPHEIX (pa3pépHYTHIX, COKPALIEHHBIX M CKEISTHELX) opMyN OpraHHYecknX
BEILECTR,

COCTABNATD YPABHEHNA XHMHHUCCKHX peakuyii 1 PACKPLIBATE HX CYUIHOCTE:
ORHCTHTENbHO-BOCCTAHOBUTENBHEIX  PeaKUHH — MOCPECTREOM COCTABNEHHA
NeKTPOHHOrO DanaHca OSTHX  peaKilui, peakupuii  HoHHOTO 0OMeHa Iy TEM
COCTARIEHHA HX MOAHEIX H COKPAILEHHBIX HOHHBIX ypaBsHeHHi!




HAFOTARMHBATE MOJIETH MOIEKY/ OPraHH4YeCKHX BEHISCTE 1A ANIOCTPALiHA
X XHMHHECKOTO W [POCTPAHCTBEHHOIO CTPOSHHA,

chopMHPOBAHHOCTh YMCHHI: YCTAHAR/IMBATE NPHHALISKHOCTE H3YHSHHBIX
OpraHHYecKHX BEUIECTE N0 MX COCTABY M CTPOEHHID K onpenenéHHoMY
Knaccy/rpymie COENMHCHHI, [aBaTk MM Ha3BaHHA 1O cHeTeMaTH4eckol
wosmenxnarype (IUPAC) v npHBOIMTE TPHBHATEHEIC HA3BAHHA A0d OTAENBHBIX
npeiAcTaBnTeNell OpraHHHecki BEIIECTE (ITHIEH, ALETHIEH, TOMYON, FIHUEPHE,
ATHIEHIHKOE, eHon, (opmaibierii, AUETANLAETHL, ALETOH, MYpPaBbHHAA
KHCIOTA, YKCYCHAR KHCNOTa, CTeapHHOBAd, ONeHHOBAL, NansMHTHHOBAR KHCIOTHI,
FMLME, ATAHEH, MANETO38, QpYKTo3a, SHWIHH, NHBHHHI WI0NpeH, XN0ponpeH,
CTHPON W OpYTHE),

chOpMUPOBAHHOCTE  YMEHHA  ONPEe/IaTh BHI XHMMHMECKOH CBAIH B
OPraHHHMeckKiy COEIHHCHHAXN (KoBafeHTHAd W HMOHHai CBA3L, O- H T-CBAb,
BOJOPOIHAR CRA3L);

cpOPMUPOBAHHOCTE  YMEHHA NPHMEHATE [ONOMEHHA TEOPHH CTPOSHHA
OpraHHuecKHX BElecTs A. M. Byriaeposa anst oObACHEHHA 3aBHCHMOCTH CBONCTE
BEIIECTE OT MX COCTABA H CTPOSHHA,

CHOpMHPOBAHHOCTD yMEeHHil  XapaKTepusoBaTe  COCTAB, CTpOeHHE,
(PHIMHECKHE M XHMUYECKHE cBOHCTRA THMMYHBIX NPEICTABHTENEH PasTHHHEIX
KIACCOB OPraHHYECKHX BEUIECTS: ANKAHOB, METOANKAHOR, ATKEHOB, AlIKATHEHOR,
ATKMHOB, ApOMaTHHECKHX YITIEBOAOPONOS, CNMPTOR, ANLAETHIOB, KeTOHOB,
KapBOHOBBIX KACTOT, MPOCTRIX M COMHELX MpUpOB, HHPOE, HATpOCOSHHEHNH H
AMHHOB, aMHHOEKACnoT, Oenkos, YrMEeBOIos (MOHO-, OH- H MOJHCAXapHa0B),
WIOCTPHPOBATE  TEHETHHECKYIOD  CBA3L MerRcIy ~— HHMM  YPaBHEHHAMM
COOTBETCTEYIONIMX XMMHYECKHX pPeakumi ¢ HCTIONBIOBAHHEM  CTPYKTYPHBIX
Gopmy;

c)OpMHPOBAHHOCTE  YMEHHA MOATEEPHIATE HA KOHKpPETHBIX MPHMEPax
xapaKTep 3aBHCHMOCTH peakIHOHHOH CHOCOBHOCTH OPTAHHHYECKHX COSIHHEHHH OT
KpPaTHOCTH H THOA KOBANEHTHO# CBA3ZM (G- 1 A-CBA3M ), BIAHMHOTC BIHAHUA ATOMOB
| [Py ATOMOB B MONEKYIAX;

cOPMHPOBAHHOCTE YMEHHA XapaKTepH3oBath HETOUHHEM YIIEBOJ0POAHOTO
chpbd  (HedTh, nNpHpOmHLIH - Tas, yrodb), Crnocodel ero nepepaboTkn  H
NPAKTHYECKOE NIPHMEHEHHE NPOIYKTOR nepepaboTER;

cHOPMHPOBAHHOCTE BIANCHHA cHCTeMOi 3HAHHH O ECTECTBEHHO-Hay'HbIX
METONAY TOIHAHNS — HADMIOACHHA, HIMEPEHIH, MOASTHPORIHIH, IKCTIEPHMEHTE
(peansHOM M MBIC/ICHHOM) W yMEHHA NPUMEHATE 3TH THAHHA,

chopMHpOBAHHOCTE  YMCHHA NpPHMEHATE OCHOBHbIE orepatnH
MBEICTHTEBHOH JeATEeNbHOCTH — aHanui W CHHTES, cpamHeHue, oboduleHHE,



CHOTEMATHIALMIO, BLISBICHHE NPHYHHHO-CIEICTECHHBIN cpsaefl — JIA M3Y4CHHSA
CBOMCTB BEIECTE H XHMHYECKHX PeaKIHi;

chOPMHPOBAHHOCTE YMEHUH: BHABIATE B3AHMOCRAIE XHMWYECKHX 3HAHHH C
HOMSTHAMH W MPEICTABNEHUAMH JIPyTHX eCTeCTBEHHO-HAYHHEIX TPE/IMETOR ans
fonee OCOIHAHHOTO TOHMMAHHA CYWHOCTH MaTEPHATBHOIO CIHHCTEA MHPA,
HCTOMIB30BATH CHCTEMHEIE JHAHMA MO OPTAHWYECKOH XMMHM s o0BACHCHHA H
NPOTHOIMPOBAHKSA ABNCHHH, HMEIOLIHK SCTECTREHH O-HAYMHYH [PHPOLY;

cOPMHPOBAHHOCTE  YMEHHIT:  NPOBOJHTE pacuéTel NO  XAMHYECKHM
dopMyIaM W YPABHEHMAM XHMHHCCKIX peakiii ¢ HCMONBIOBAHHEM (hHIHHECKHX
peHYMH  (Macca, o0BEM rasos, KOIHHSCTBO BelleCTRA), XAPAKTEPHIYIOUIHX
BEMIECTRA ¢ KOJHYECTBCHHOM CTOPOHLI: PAacteThi MO HAXOMACHHIO XHMHYECKOH
OpMY/IEl BEIIECTBA MO HIBECTHBIM MACCOBBRIM NOMAM KHMHHMECKHX EMEHTOB,
MPOAYKTAM CrOPaHns, NA0THOCTH razoo0pasHEX BEIIECTE,

cpOpMUPOBAHHOCTE YMEHHH: NPOTHOIHPOBATE, AHATHIMPOBATE H OUCHHBATH
c [OIMUME 9KOMOrHYMeckoid  0e30MacHOCTH  NOCNEACTBHA ObiToBOil  H
NPOHIBOACTEEHHOH JEATENBHOCTH  HEN0BEKA, caazapnoil ¢ nepepaboTkol
Bel1ecTs, HCNOMB30BATE MONYYeHHbIE IHAHIA 1718 NPHHATHA TPAMOTHRIX perneHHi
npoGieM B CHTYALHAX, CBA3ANHEIX ¢ XHMHEI;

COPMHPOBAHHOCTE YMEHHIE: CaMOCTOATENBHO NIAHMPORATE H MPOBOIHTE
KUMHMECKHIT SKCNEPHMEHT (NolyHeHHe H HIYUCHHE CBOHCTE OpraHH4MecKHX
BEIIECTB, KAYSCTBEHHBIE PEAKUHH YTISBOJOPONOB  PA3MHYHBIX  KIACCOB H
KHCIOPOACONEP/KALINY OPraHHYeCKHY BelICCTR, PCLICHHE FKCMEPHMEHTANBHEIX
3amad M0 PAcno3HABAHHID OPraHHYeCKHX RelllecTs) € cODMONeHHeM nNpaBul
GesonacHoro ODpalleHHs ¢ BElECTRAMH M naGopaTopHsiM  000pY10BAHHEM,
dopMyTHPOBATE Uelb  MCCIEROBAHUN, MpeicTaBiaaATL B pasanyuHoil  dopme
PE3VIILTATH] IKCNEPHMEHTS, AHANHIHPOBATE ¥ OUSHUBATE MX AOCTOBEPHOCTE,

chopMHPOBAHHOCTE YMEHHH:

cobM0IaTh NPABHAA HKONOTHYECKH nenecoobpasHoro nopefeHHA B OBITY W
TPYAOBOH AEATENBHOCTH B LEMSX COXPAHEHHA CBOLTO 310pOBBA, OKpYHaKlleH
NPHPOAHOR CPEbl M A0CTHREHHS ef yCTOHYHBOro PasBHTHA;

OCO3HABATE OMACHOCTh TOKCHHECKOrD [SHCTEMA HA KHBLIE OpraHH3Mbl
OTpeAeNEHHEIX OPTAHHYECKHX BEWECTB, NOHHMAA CMBICT nokazatens [LIK;

AHANHIMPOBATE UeNeco00pasHOCTE IPHMEHEHHA OpraHH¥eckix BEIIECTE B
APOMBILLIEHHOCTH M B ORITY € TOUKH 3PEHHA COOTHOLIEHHA PHCK-TIONE3E;

chOpPMHPOBAHHOCTE  YMEHH: OCYIIECTRIATH (eneHanpaBIeHHsil  NOHCK
KHMHIIECKOT HHPOPMALIMA B PASTHYHEIX HCTOHHWKAX (Hay4HAL H yyedHO-HayYHaA
THTepaTypa, CPelCTRa MACCOBON uadopMaliy, Huteprer 1 ApyTHe), KPHTHYECKH

AHATHIMPOBATE XHMHYECKYI0 HH(pOpMALHIO, nepepabatkiBaTe e | MCMONbL30BATE
B COOTEETCTEMM ¢ TocTagneHHo yuebHoll 3anaqen.




11 KJIACC

TlpenmeTHble pe3ynsTaThl OCBOeHMS Kypca «OfWas W HeopraHHdecKas
XHMHA» OTPaManT.

COPMHPOBAHHOCTE NPEACTARTEHHE: O MATEPHANEHOM EIHHCTRE MHpa,
JAKOHOMEPHOCTAX W [O3HABAEMOCTH SBNSHHH NpUpOIB, © MECTe W IHAYEHHH
XHMHH B CHCTEMC eCTeCTBEHHBIX Hayk u e ponu B obecnevennn yerolunsoro
pasBHTHA, B pelleHHH npoGnem oskonorddeckol, sepretTHueckoll W nnmenoi
DEIONACHOCTH, B PAIBHTHH MeJMIMHLL, CO3NAHHH HOBBLY MaTepHaloB, HOBBIX
MCTOYHHKOE SHEPIHH, B 0DSCNEYeHHH PALUMOHANTEHOIO NPHPOJONOIbL30BAHHS, B
(hopMMPOBAHHM  MHPOBOTPEHHA M obWell KYIETYPh HenoBeKa, & Takme
IKONOTHYECKH O0OCHOBAHHOTO OTHOIICHHA K CBOSMY 30pPOBLIO M NpHpOZHOI
cpene;

BIAJIEHHE  CHCTEMOR  XHMHYECKHMX  3HauWil, KoTopas  BEJIIOHAET:
OCHOBOTIONATAKOIIHE TIOHATHA — XHMHYECKMH 3MEMeHT, aTOM, HAPO aToMa,
W30TOMbL, JAEKTPOHHAR 0BONOYKA ATOMA, S-, P-, d-aTOMHBIE OpBUTAIH, OCHOBHOE
BO30YIKIEHHOE COCTOAHMA aToma, rHGPUIM3IALMA aTOMHBIX opGuTaneil, wHom,
MOJEKYNa, BAlCHTHOCTB, WIEKTPOOTPHUATENLHOCT, CTeNeHL  OKHCASHHA,
XHMHYCCKAS CBA3b  (KOBANCHTHAN, HOHHAY, METANIHYECKAds, BOAOPO/IHAA),
KPHCTALUIHYCCKAR PEMIETKA, XHMMMECKas PeaklMs, pacTBOp, eKTPOJNHTL,
HEINEKTPOIIHTEL, WISKTPONHTHYECKAR [HCCOUMALINA, CTeNeHbs JAMCCOTHALIMH,
BONOPOIHEIH TNOKA3ATENb, OKHCIHTENb, BOCCTAHOBHTENB, TeIIOBOH ddidekt
KHMHYIECKOH Peakuiy, CKOPOCTs XHMHMECKOH peaKuny, XHMHYECKOe paBHOBECHE,
TEOPHH H 3aKOHBI (TEOPHA MEKTPONNTHHECKOH IMCCOLMALAN, NEpHOIHYecKuii
3akon JLH. Menneneesa, 3akon coOXpaHEHHA MACChl BEILIECTB, 3AKOH COXPAHEHHH H
MPEBPALICHHA IHEPTHH NMPH XHMHYECKHX PEeaKlHAX, 3aK0H MOCTOAHCTBA COCTARA
BeLUECTE, JaKOH JeHCTBYIIUMX MACC), 3KOHOMCPHOCTH, CHMBOJMYMECKHI R3bIK
XHMHH, MHPOBOIIPSHHYECKHE 3HAHMA, JACWALLHEC B OCHOBE MOHHMAHWA
MPHYHHHOCTH W CHCTEMHOCTH — XHMHMECKHX  ABINSHMH,  COBpeMeHHbie
MPEACTABICHHA O CTPOSHHH BEIIECTBA HA ATOMHOM, HOHHO-MOMEKVIIHPHOM W
HAZIIMONEKYIADHOM  YPOBHAX, TIPEICTABNCHHA © MEXAHH3IMAX XHMHYECKHX
PeaKUHH, TepMOIHHAMMYECKHX H  KHHETHYCCKHX  3aKOHOMEPHOCTAX  HX
MPOTEKAHHA, O XMMHYECKOM PABHOBECHM, PACTBOPaX H JMCNEPCHBIX CHCTEMAX:
(pakTonOrHyecKkHe CBEIEHH O CBONCTBAX, cocTape, NMOAYYEHHH H Oe3onacHoM
HCMIONBI0BAHKM BAHHEHIIHY HEOPIAHHYECKHX BellecTs B OMTY H NpakTHYecKod
JEATEABHOCTH  4enoBexa, O0WMX  HAYYHBIX  NPHHUANAX  XHMHYECKOro
MPOHIBOACTEA;

CHOPMHPOBAHHOCTE YMeHHI: BRIABNATE XapakTepHBIE MPHIHAKH TOHATH,
YCTAHABIMBATE MX BIAHMOCBAZE, MCNONLIOBATE COOTBETCTBYIONIHE MOHATHA NPH
ONMHCAHMH HEOPraHHWYECKHX BEIIECTE M WX NMPeRpalleHHI;




CHOPMHPOBAHHOCTE YMEHHA HCNONLI0BATE XHMHYECKYID CHMBOTHEY JNIA
COCTABJIEHHA (POPMY]  BelIECTE H  YpaBHeHHMH  XHMHYECKHX  peaxumil,
cucTeMarTHyeckyio HomeHwarypy (IUPAC) i tpusnanensie HaIpanus oTIe/IBHBIX
BELIECTE;

COPMHPOBAHHOCTE YMEHHS ONPENeNaTh BANSHTHOCTb H CTENEHE OKHCIEHMA
XHMHYECKHX IEMEHTOB B COSIHHEHHAX, BHI XHMHUYECKOH CBA3IH (KOBANCHTHAL,
HOHHAA, META/IHYECKad, BOJOPOJHAA), THN KPHCTANIHYECKOH peméTH
KOHKPETHOTO BELECTRA;

CPOPMHPOBAHHOCTE YMEHHA OOBACHATE 3ABMCHMOCTE CBONCTB BELIECTB OT
BHIA XHMHYECKOH CBA3IH H THNA KPHCTAIIHYECKOH pemérk, ODMEHHBIH M
OOHOPHO-SKUENTOPHBIH MeXaHWiMbl 0DpaioBaHiA KOBANEHTHOM CBAIN;

CROPMHPOBAHHOCTE  YMEHHH:  KIaCCHOHUHPOBATE:  HEOPraHHYECKWe
BELIECTRA M0 HX COCTABY, XHMHYECKHE PEAKUMH 10 PAITHIHEIM MPHIHAKAM (HHCAY
M COCTABY PeardpyroliiX BellecTB, TeliosoMy >piesTy peakuy, HIMeHEeHHIO
cTeneHell OKHCIEHHA SIeMEHTOB, OOpPATHMOCTH, VYACTHIO KaTAIH3ATOpA M
Ipyrue); CAMOCTOATENLHO BRIOUPATE OCHOBAHHA H KPHTEPHH A8 KiaccumKaun
HIYYAEMBIX BEIIECTB H XHMHUECKHX peakLimii;

CROPMHPOBAHHOCTE YMEHHS PACKPLIBATE CMLICT NEpHOAHYeCKoro 3akoHa J1.
H. Menaeneepa i IEMOHCTPHPOBATE €10 CHCTEMATHIMPYIOLIYIO, O0BACHHTENBHYIO
H POrHOCTHYECKYIO (PYHEITHH]

CHOPMHPOBAHHOCTE  YMEHMIT: XapaKkTepH30BaTE 3MEKTPOHHOES CTPOESHME
aTOMOB M  HOHOB XHMMYECKMX 2NMEMEHTOB TepBOrO—4eTBépTore NepHojios
Hepuognyeckod  cucremsr  JIH.  Menneneesa, ucnonkiyve  NoHSTHA
IHEPreTHYECKHE YPOBHHY, WIHEPreTHYECKHe NOLYPOBHH», «s-, p-, d-aT0MHEBlE
OpOHTANHY», ®OCHOBHOE H BO3DYAIEHHOE IHEPreTHHYECKHE COCTONHHS aTOMAR;
OOBACHATh IAKOHOMEPHOCTH HWIMEHEHHWA CBOMCTE XMMHYECKHX 3EMEHTOBR M HX
COSNMHEHHHA MO nepuomdaM M rpynnam  [lepuwonngeckoit cucremsr JI M.
Menneneepa, BaleHTHBIE BOIMOMKHOCTH 2TOMOB JEMEHTOB HA OCHOBE CTPOEHHS
HX JMEKTPOHHBIX 000I0YEK;

cOPMHPOBAHHOCTE  YMEHHI:  XapakTepH3osats (onucemats) obumde
XHMHYECKHE  CBOMCTBA  BELIECTE  PASIMMHLIX  KJAcCOB,  MOATBEP#IATH
CYWECTBOBAHHE MEHETHYECKOH CBA3H MEWIY HEOPTAaHWYCCKHMHM BELIECTBAMH C
MOMOLIBIO YPABHEHHH COOTBETCTBYIOIMIMY XHMHYECKHX PeaKimi;

CPOPMHPOBAHHOCTE  YMCHHS  PACKPLIBATE  CYHIHOCTB:  OKHCIHTENLHO-
BOCCTAHOBHTENEHEIX PEAKIHA NOCPEICTBOM COCTABNSHHA WISKTpOHHOTO GanaHca
ITHX peakuMi; peakuMH HONHOMO odMeHa NyTEM COCTABICHHA WX NONHBIX M
COKpALIEHHBIX  HOHHLIX  YpasHeHMH;  peakudii  rHAponusa;  peakiwuil
KOMILIEKCOO0Pa3oBaHuA (Ha NPHMEPE MMIPOKCOKOMITIEKCOB [IHHKA H A/llOMHHMA );




cHOPMHPOBAHHOCTE  YMEHHA  OOBACHATH 33KOHOMEPHOCTH  TIPOTEKAHMA
XHMHYECKHX PeaKuMid ¢ yMETOM WX JHEPIeTHYeCKMX XaAPAKTEPHCTHE, XapakTep
HIMEHEHHA CKOPOCTH XHMHYECKOH peakiMH B SABMCHMOCTH OT PasIHYHEIX
(haKTOPOB, & TAKKE XAPAKTEP CMELEHUA XHMHAYECKOTD PABHOBECHA NOJ BIHAHHEM
BHEIUHHX BO3acHcTeHA (npuHunn Jle [llarense);

COOPMHPOBAHHOCTE  YMEHMA XAPAKTEPHIOBATE XHMHMECKME  PeaKumnm,
NEXKANHME B OCHOBE MNMPOMBIIAEHHOID NOMYYEHHS CEPHOH KHCIOTHI, SMMHAKa,
oDIlHe Hay4HbIE DPHHIWIL XHMHUYECKHX TIPOHIBOJCTE, NENecoodpazHoOCTh
NPHMEHEHHA HEOPraHM4ecKHX BEUIECTB B MPOMBULNEHHOCTH H B OBITY ¢ TOMKH
IPEHUA COOTHOLLEHHA PHCK-[10J1534;

cHOPMHPOBAHHOCTE BNANEHHA CHCTEMOH 3HAHMH © METOmAX HayvHOro
MO3HAHHMA HBACHHE npHpoas — HabMOAeHHE, HIMEPEHHE, MOJETHPOBAHHE,
IKCIEPHMEHT (PealbHBIi H MBICACHHBI ), HCNONB3YEMBIX B ECTECTBEHHBIX HAYKAX,
YMEHHA NMPHMEHATE 3TH 3HAHHA [P IKCIEPHMEHTATRHOM HCCNENOBAHHH BEILECTE
Ho4nd ODBACHEHMA XHMHYECKHMX HBICHHH, HMEIOUWMX MECTo B TIPHpOIE,
NpakTHYECKOH JeATENLHOCTH YeN0BeKa H B MOBCEIHeBHOH HH3HH:

COPMHPOBAHHOCTE YMEHHA BLINENATE BIAHMOCBATE XHMHYECKHX IHAHME C
NOHATHAMH H [PEACTABNCHHAMM APYIHX ECTECTEEHHO-HAYYHBIX NPEeIMETOB 1A
D0Jee OCOIHAHHOID MOHHMAHHA MATEPHANIBHOID ¢HHCTBA MAPA;

CHOPMHPOBAHHOCTE YMEHHA MOPOBOAMTE pacuBThl: ¢  HCOOILIOBAHHEM
MOHATHH «MaccoBad JoNA BEILECTBA B PACTBOPE® H «MOJAPHAN KOHUEHTPaLHAR;
MACCHl BElIECTEa HAH 0DLEMa rala Mo HIBECTHOMY KOMMHMECTEY BELIECTBA, Macce
HAH 0DBEMY OJHOIC M3 YHACTBYIOIIHX B PEaKiHH BELIECTB; Temnoboro adubexra
PeaKuuy; JHAYSeHWs BOJAOPOAHOIG MOKAIATE/IA PACTRBOPOB KHCAOT H WIEAOYER C
H3IBECTHOH CTENeHLIO OMCCOUMALMH, Macchl (00BEMA, KONHYECTHA BeLECTBa)
NPOAYKETA PeaKiiiH, €C/IH OJHO H3 MCXOJHLIX BelllecTB JaHO B BHIOE PacTBOpa C
onpenenéHHolil MaccoBOR Ooneil pacTBOPEHHOID BeUIECTBA WIH OaH0 B HIDEITKE
(HMeeT NpHMeCH); NOMH BBIXOZA NPOIVKIA PeaklMH; O0LEMHBIX OTHOLIEHHH
ra308;

cHOPMHPOBAHHOCTE YMEHHH: CAMOCTOATENBHO [UIaHHPOBATE W MPOBOJNHTE
XUMMUECKHMIl  JKCNEpHMEHT  (MpoBeleHHe  peakunii  WoHHoro  ofmewa,
MOATEEPKIEHHE KAYECTBEHHOID COCTABA HEOPIAHHYECKHX BEIIECTR, ONpelencHHie
Cpenbl PAacTBOPOE BEIECTE € [OMOMBHY HHIAMKATOPOR, H3VYEHHE BIHAHHA
PaiNHYHLIX  (AKTOPOB HA CKOPOCTE XHMHYECKOHl  peakuuM, pelneHHe
IKCTIEPHMEHTANBHBIX  3ana4  no  Temam «Metannein ®w  «Hemeramims) c
cobmonennenm npasun GezonacHoro oGpalleHns ¢ BELECTBAMK i nabopaTopHLIM
obopyaosatnues, (OpPMyNMpOBaTE UENb  MCCNENOBAHWSA, [PEJCTARIATE B

pasiH4HOA QopMe pesynbTaThl IKCMEPHMENTA, AHANMIHPOBATE H OLUCHUBATH MX
IOCTOBEPHOCTE:




ChopMHPOBAHHOCTE YMEeHHE: cofNOnaTh NPaBHIa NOMb30BAHMA XHMHYECKOH
nocyaod M nadopatopHeiM  obopyloeaHMesm, o0pallleHHs C  BElLIeCTBAMH B
COOTBETCTEBHH € HHCTPYKUMAMM M0 BeINOJHEHHIO NaBopaTopHBIX XUMHYECKHX
OMBITOB, 3KOIOIHYECKH UenecooDpPazHOTD NOBeleHHs B OBITY W TPYAOBOI
JEATENBHOCTH B LENAX COXPAHEHHH CBOETD 3J0POBRY, OKpYXAOLWEH npupoaHol
Cpeasl M OOCTHAeHHA e€ YCTOHYMBOTO pasBHTHH, OCOIHABATE ONACHOCTh
TOKCHYECKOrD JeACTBHA Ha JKHELIE OPraHi3IMel ONpeleiéHHBIX HeOPraHHYeCKnx
BELECTB, NOHWMAR cMbich nokazarens TLIK;

COPMEPOBAHHOCTE  YMEHHH: OCYIIECTEANTE UeNeHANpaRIeHHs  NOHCK
KMMHHECKOH HHDOPMALIHK B PA3TMYHBIX HCTOMHUKAX (HayuHad H yyebHO-HayyHas
MTEpaTypa, CPeicTBA MaccoBoH HH(opsmanun, HHTepHeT B apyrHe), kpuTHUeCKH
aHATHIHPOBATE XHMH4ECKYH) HHpOpMaunio, nepepadaTelBaTe €8 M UCNOAL30BATE
B COOTBETCTEHH € NIocTaBneHHOH vyebHol 3anaveii.
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