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NOACHUTEJILHAM 3ANNCKA

PaGouas nporpanva no susim wa yponre cpetiero obiiero obpatosanmsa paspaborana Ha ocnore Denepainnoro axona or
29.12.2012 N 273-®3 «06 obpasosamn 1 Poceniickolt de cpatmvn, Tpebosaniskt Kk pesyisiaras  oceoeHins  esepa ibHOM
06pa3oBaTCALNOI  NporpaMmi cpeaniero obiero obpatosanns(GON COO), npeacrasicnimx s QCicparbion rocy apeTRCHHOM
obpasoareannom  cranmapre COO, ¢ yuérom Kommermumi npenojanannd  yyebuoro npeamera « Xumus» B obpa JOBATEIHHBIX
opraunsaums X Poceniickoit deepatiiin. peainiyionmy ocHosbie OOPABOBATENLHBIC TIPOIPAMMbI, ¥ OCHOBIBIY T10. u,;«csf;:n « P :’:‘emli
passuTHa Bocnutaiig B Poceuiicroii eaepatm na nepron 10 2025 roj ( Pacniopsxenne [pasurenserna PO or 29.05. 2015 Xe 996
-p.).

XHMHS Ha YPOBHE yrayGNEHHOTO M3yNeHits JaHHMacT BAKHOE MECTO B CHCTEME eCTECTBEHHO-HAYYHOro obpasoBanns yuanmxea 10-11
Kraccon. M3ywenne npeamera, peainsyemoe s YCA0BHAX AUGQepeHipoBaHHOro, NPohuILHOro 0byueHHs, NPUIBAHO 00ECHEY9HTH
obmeoGpasosarensiyo 1 OGUIEKY.AbTYPHYIO NOAFOTOBKY BBIMYCKHUKOB LIKOhI, HEOGXOAMMYIO /UTA AJANTAUMM MX K OBICTPO
MCHAIOLIMMCSA YCIOBHAM HKH3HU B COLMYME, & TAKKE /UIS TIPOIOIKeHHS 06ydeHHs B oprasn3aumMax npodeccHonansHoro obpasosanus, B
KOTOPBIX XHMHS SBASETCH OAHON M3 NPHOPHTCTHBIX AMCLHIINH,

B nporpamme no xummu waswauenne npeaMera «XUMHS» MONy4aeT NOAPOOHYI0 MHTEPHPETAUHIO B COOTBETCTEAM €
QCHOBONOMAralWMMK  noaokennsmn GIOC COO o B3aUMOOOYC/IOBIEHHOCTH Ueneil. COJAepKaHWA, Pe3y/biaToB ODy4ersd
TPEGOBAHMI K YPOBHIO NOATOTOBKH BbINYCKHUKOB, CBHETENbCTBOM TOMY ABJSIOTCA CIEAYIOLME BBIMNOIHACMBIE (PO PaMMOi 11O
XUMHH QyHKIMK;

HHOOPMALIMOHHO-METOAMYecKas!, peanu3alg  Kotopoit ofecneuuBacT MOSyHEHHE MNpPEACTABICHUS O LEIAX. COAEPHAHMH. OOMmeH
CTpaTerii 00yueHs. BOCIHTAHMS U Pa3BUTHS OGYHAIOUIMXCS CPE/ICTBAMM TPE/IMETA, M3YHAEMOr0 B PAMKAX KOHKPETHOrO NDOMILIA:
OPraHU3alMOHHO-ILIARKUPYIOILas. KOTOpas MpEyCMATPUBACT OMpE/AE/ICHHE: MPHHLMIIOB CTPYKTYPHPOB2HHS W [IOC/IECI0BATEI5HOCTH
M3YHEHUS y4e6HOr0 MaTepHaia, KONMUECTBEHHBIX i KaYECTBEHHBIX ero XapakTEePUCTHK; M0AX0A0B K OPMHPOBAHHIO COAEPAATE THHON
OCHOBbI KOHTPO/I M OLEHKH 00pa3’oBaTe/bHbIX AOCTHXEHUI 00y4aiouuxcs B pamKax MTOrOBOH arTecTandd B (JOpMe eIMHOro
FOCYAPCTBEHHOIO 3K3aMEHa 110 XMMUH,



OPraHH3aLHOHKEO-IIAHHPYIOLAs, KoTopas npe IYCMATPHBACT ONPEICICHHE: NPHHUMIIOB CTPYKTYPHPOBAHHN M [OCHCA0BATEALIIOCTH
HIY4YCHHUSR yuebuoro MarepHata, KOAMMCCTBCHHMX H KAYCCTREHNBIX €10 XAPAKTEPHCTHK, NOIXOI0B K (bopm:p«\u.lmm) COACpIATE THHOM
OCHOBLI KOHTPOISE H OLICHKH (‘!'\[\1 JOBATCALHBIX  AOCTHIKSHMI 1‘(—‘}‘1"1!0"1"\(“ B paMKax WTOrOBOIl arrectaiivu B (b\1P\IC CHHOrO
FOCYAAPCTRCHHOIO IK3AMEHA MO NHMHH

TTporpamata uist yrayGadHHore iy HeHHa XHMIH

YCTAHARTHBACT WHBAPDHAHTHOC NPEAMETHOC COACPIKAHME,  OOK3ATCABHOC JUIS  HIYHCHHE B PaMKax  OTICIBHBIX npot’pu.'leii.
MPEAYCMATPHBACT PACHIPLACICHHE W CTPYKTYPHPOBAHNE €70 110 KAACCAM, OCHOBHBIM COJICPKATC/IBHAIM THHIAM/PaTISaM Kypea;

naér npuMepHoe pacnpeaenenne yuebuoro BPCMCHHA, PCKOMCHAYEMOTO T H3YHCHHA OTAC/TBHBIX TCM!

npeasaraet OPHMEPHYIO  TOCIICIOBATRILHOCTL M IYHCHHN )"lC(’HOl 0 Mareppana ¢ )‘li.‘ll?\l JOMHKH  NOCTPOCHHA  Kypca,
BHY H‘IH!PC IMETHBIX M MOXNPCAMCTHLIX CBY il

AAET METOANMECKYIO MHTEpUpeTaline ecit u sanau HyueHus npeamera Ha yrayOialHHOM YPOBHE € YHCTOM  COBPCMCHHBIX
TIPHOPHTETOR B CHCTEME Cpeanero o6uiero oGpaloBatns, COACPKATENLHON XapaKTEPHCTHKH (LIAHUPYEMBIX PE3yTbTaros OCBOCHHS
OCHOBHOIT 00paszosaTebHOI nporpammsl epeanero obuero o6pazosBaHis (AMHMHOCTHBIX, MCTAMNPEAMETHBIX, MPEAMETHBIX), @ TAKKE C
YUETOM OCHORHBIX BHAOB YHeBHO-NOIHABATCABRBIX AeHCTOM O6YHAIOUIErOCH 110 OCBOCHHIO COAEPKAHNS NPCAMETA.

T1o BCCM HAIBAHMBIN TOIHIMAM B POFPAMME 110 XHMItH [IPEAYCMOTPEHA IIPEEMCTBEHHOCTE ¢ O0y4YeHHEeM XHMHH Ha YDOBHE
OCHOBHOTO  0Guier0  o6pasoranms. 3a NPeACAaMIt  YCTAHOBJACHHONH NPOTPAMMON 110 XHMHM  00S3aTeILHOH  (MHBAPHAHTHOI)
COCTABAIONICH COACPHRANIS YUEOHOTO PEAMETa « XHMHS) OCTAETCH BOIMOKHOCTh BLIGOPA €ro BAPHATHBHON COCTAR/IAIOMIEN. KOTOPas
AQIDKHA OMPEAEINTHCR B COOTBETCTRIN ¢ HANPABACHHEM KOHKPETHOIO NPodms oByueHis.

B cootsercmamn ¢ konuentyanbubivis nonokennsin ®FOC COO o nasmauern npeaMeros 6a3osoro 1 Vi Ty0aEHHOro
YPOBHeil B cueteme auddepeniposantoro o6yueHHs Ha yPOBHE CpeaHero obiero 00pa3oBanis XuMHS Ha YpoBHe vi1yGIEHOrO
M3YHCHHS HANPABICH HA PCATH3AUMKO NPEEMCTBEHHOCTH © TIOCIEAYIOWHM STANOM MOTYYCHHA XHMHUSCKOrO 0Opa3onariia B DaMKax
M3YHCHHS CIICLMAILHBIX CCTECTBEHHO-HAYUHBIN M XHMHYECKHX AHCLHMIMH B BY3aX H OPraHm3ailiay CpPeIHesc [ po e, CAOHA1LHOTO
obpasosaunsi. B aroil csasu msyuenne npeavera «Xumus» OPHEHTHPOBAHO MPEHMYUICCTBEHHO HA pacuiipedne i yriyl ieHne
TCOPCTHYECKOR 1 NPAKTHUECKON MOArOTOBKH OOYYalOWMXCA, BHIOPABUINX OnpenenéHHbii npoduib ofydeHna. & ToM «ncie ¢
TIEPCIEKTHBON NOC/IAYIOUIErO MOMYHCHHS XHMHYECKOr0 06pa3oBaHis B OPraHH3aLHAX npogeccHonatsHoro obpasosaria. Hapaay ¢
9TUM, B cete TpeGosarnii ®I'OC COO K nuiaHHpyeMbIM pe3ybTaTanm 0CBOCHHS (eepatsHol 0Gpa3oBaTe/bHOI NPOrpavvbi CPeTHEro
obuiero 06pa3’oBaHNs H3yHEHHE MPeAMETa « XHMUA» OPHEHTHPOBAHO TAKKE HA PELICHHE 3aa4 BOCNHTAHHA H COLMATBHOIO PA3BHTHA
O0y4atontuxes, Ha (JOPMUPOBAHHE Y HUX OOIEHHTETIeKTYATbHBIX YMEHHI, YMEHHH PaUHOHATH3AUMH Y4eGHOro Tpyaa H 0000WEHHBIX
CTIOCOGOB IEATE/TIBHOCTH, HMEIOLIHX MEXIMCUMITHHAPHBIR, HANPEAMETHBIH XapakTep.

Cocrapzsioummu npeamera «Xumus» Ha ypoBHe yriyGa8HHOIO H3yueHHS SBIAOTCS yrIyOAEHHbIe Kypest — «Opranuseckas
Xumus» 1 «O6utas u Heopranmyeckas Xiumusy. [y OnpeaeneHii n0Ix0108 k 0T60PY H CTPYKTYPHOI OPraHH3AIHI COACDAARIS ITHX

KYPCOB B MpOrpamMme ro XHMHH 3a OCHOBY 1puHATHI nosoxenns ®IOC COO o pazanunax 6a3oBOro H yriyGagHHOro ypoBHed
H3YYeHHS TpeaveTa.

OcHoBy coneprkanms kypeos «Oprasuueckas Xumuay H «O6mwas u HEOPraHU4ecKas XHMIS» COCTABISCT COBOKYIHOCTH
TIPEAMETHBIX 3HAHHI M YMEHMH, OTHOCALLMXCA K Ga30BOMY YPOBHIO H3y4EHHS NpeMeTa. ITa CHCTeMA 3HAHIH N0/Ty4aeT onpe/le 1SHHOE
TEOPETHYECKOE J0MONHEHHE, MO3BOAOLLEE OCOIHAHHO OCBOHTH CYIIECTBEHHO GObLIMIT 0GHEM PAKTOIOrHYECKOro Matepiana. Tak, Ha
YrayGIEHHOM YPOBHE W3yueHMS NpeAMeTa 0GECTIeYEHA BOIMOKHOCTb IHAMHTEILHOIO YBE/IHYCHHS 00BEMA 3HAHMI O \HMIUSCKHX
NIEMEHTAX 1 CBOHCTBAX MX COCAHEHMIl Ha OCHOBE PACLUMPEHHS W YrAyGIeH s MPEJACTARICHHH O CTPORIHH RCWISCTHA. AHAMITHECKON
CBASM M 3aKOHOMEPHOCTAX NPOTEKAHWS DEAKLMH, PACCMATPMBAEMBIX C TOMKH 3DEHHS XHMHYECKON KUHETHKIT A TepMOZHHAMHKH.
Mzyuenue nepmoanueckoro 3akona [1epHOAMYECKOH CHCTEMBI  XHMHUCCKHX  27CMEHTOR OasupyeTcs Ha  COBPEMCHHBIX
KBAHTOBOMCXAHH'ECKHX NPEACTARICHHAN O CTPOCHHHM aToMa. XHMHUECKas CBA3b OOBLACHASTC C TOWKN 3PCHAA IHEPReTHYECKHX
H npu e€ obpasc W Pa3pyUIieHHH, @ TAKKE C TOMKH 3PEHHS MEXaHM3MOB ed o0pasoBaus. Miyuenue TH10B peakumit
AonionHseTes GOPMHPOBAHHMEM NPEACTABACHHH 00 HIEKTPOXHMHYECKHX MPOLECCax 1 WICKTPOIH3E PACILIABOB H PacTBOPOE BemecTs. B
KYPCe OpraHu4eckOH XHMHH TPH PACCMOTPEHHH PEaKLUMOHHOM CNOCOGHOCTH coeanHeH M yaensercs ocofoe BHUMAHHE BONPOCIM 00
NEKTPOHHBIN S((PEeKTax. O B3AUMHOM BIIHAHMH ATOMOB B MONIEKY/TAX H MEXAHH3IMAaX peaxumit.

OcoGoe 3HadeHHe HMEET TO, YTO HA COAEPIKAHHE KyPCOB XHMHH YT1yGA8HHOMO YPOBHS M3YYEHHS LIS KIACCOB OITPEACIEHHOTO
npous (r1aBHbIM 0GPA3OM Ha HX CTPYKTYPY M XapakTep A0MOJTHEHHH K 0OwIeH cHoTeme (PEAMETHBIX 3HAHMIT) OKA3HIBAIOT BIHSHHE
CMEXHbIE MPEAMETEI. Tak, Hanpumep, B CoaCPaHMH MPEAMETA /LIS K1ACCOB XHMHKO-(BH3HUECKOrO npogia 5o1bLIoe 3nateHue GyayT
MMETL 3IEMEHTRI yueOHOro Mateprasa no obuiel xumuu. [lpn H3ydeHMn npeamera B AanHHOM cyuae aKueHT Oyzer clenaH Ha
OGIIHOCTL METO/I0B MO3HAHMS, OOUHOCTL 3aKOHOB M TEOPHIl B XMMHH W B usHKe: aTOMHO-MOMEKYIAPHAs TCOPHS (MOIeKy ISpHas
TEOPHS B (PH3UKE), 3AKOHBI COXPAHEHHS MACCHI it FHEPIHH, 3AKOHbI TEPMOIMHAMMKH, INEKTPO/IN3A, NPEACTABICHIS O CTPOCHHM BCILIECTB
H Jpyroe,

B 10 xe Bpemsa B cozepikaHuK MPEAMETa 1S KIACCOB XHMUKO-GHONOPHIECKOIO nporas Gosbimi yae hunI Bec Gyaetr iMeTs
OpraHuyeckas Xumud. B 3T0M ciyuae NpeaocTaBiSeTcs BOIMOKHOCTL UM Go1ce 0GCTOATENLHONO PACCMOTPEHMS  XHMUYSCKOM
OPTaHM3alMK KIETKH Kak GHO/IOTHYECKOH CHCTEMbI, B COCTAB KOTOPOH BXOIST, K 1PHMEDY, Takue CTPYKTYPHBIE KOMMIOHCHTHI, KaK
JHNAILL GEIIKH, YIeBOABL HYKICHHOBBIC KHCAOTH W Apyrie, TTpH 2TOM 3HAHIMA O COCTABS i CBOHCTRAX APSACTABHTR 1271 OCHOBHBIX
KIACCOB OPraHMYCCKUX BELIECTB CAYKAT OCHOBOH JUIS M3YSEHHA CYLUHOCTH NPOLIECCOR OTOCHHTEIA, AbiXANIIS, HNRIRBAPCHIA.

B nnane dopmuposanua ocHOB HayyHOPO MHPOBOIIPEHHS, OCROEHMS OOUICHAYHHBIX  METOAOE  NO3H AN

i oneTa
TPAKTHYECKOTO  MPUMEHEHHA  HAYYHBIX  3HAHMA  Wiyvenwe npeavera «XHMHAD  HA  yrayGa8HHOM YPOBIe

OCHOBAHO




HA MOKIPEAMETHBIX CRAIX € YHeOHBIMM (PEAMETaMH, BXO/ALUIHMH B COCTAB TIPCAMETHRIX obnacredt «bcrecrBenno-Hayqnblie
npeamersiy, «Maremarika u nidopmatiikay i «PyCckuit #3niK M MTEPATYpay.

[Ipu n3yuchuy yueGHOro npeameta « Xumus» Ha yriyGatnnoM yposre Takxe, Kax Ha ypoBHE OCHOBHOIO M CPEANEro ofiero
obpasosanus (Ha 6a30BOM YPORHE), 3aa4cH HICPBOCTENICHHON 3HATUMOCTH ABIACTCH GopMUPOBAHKE OCHOR HAYKH XMMHK KaK 00/1acTH
COBPCMCHHOI'0 CCTECTBOIHANMNA. NIPAKTHUCCKON ACHTENLHOCTI HEJOREKA H O/IHOIO W3 KOMITOHCHTOR MHUPOBOH Ky IbTYpBI. Peienue 9Tok
3a7a4M HA YIIYOAEHHOM YPOBHC HIYUCHHS TPE/IMETA NPCANOIAIACT Pealn3aiinio Takuy ieei, Kak

POPMIPOBAHME TIPCACTARICHII 0 MATEPHATLHOM CAMHCTRE MIPA, JAKOHOMEPHOCTAX M [03HABACMOCTH AB/ICHIH NPHPO/bI, O MecTe
XHMMH B CHCTEME CCTECTREHHBIX HayK W ol neayeit poau 8 oGecneuen yeToluMBoro passuTHs YejopeqecTna: i peteHum 1pobiiem
IKOTOTHHECKOM, IMEPISTHUCCKOI 1} HILEROTT GEI0NACHOCTI, B PASRITHI MEAHIMIBL, CO3AAHUN HORBIX MATEPHAIOR, HOBKIX HCTOTHHKOR
IHEPIIM, B OBCCTICUSHIN PALHONATHHOIO TPHPOAONONLIORAHNS, B POPMHPOBANKUH MUPOBOTIPEHHS 1 O6IIeH KyIbTyphi HeloBcKa, a
TAKKC IKONOMHUCCKH OBOCHORAHHOIO OTHOIICHUS K CROCMY 310POBBIO W PHPO/HOI Cpejie:

OCBOCHNE CHCTEMbI SHAHMITL, TCKANIIX B OCHORE XMMUMCCKOIT COCTABNAIONIEH eCTECTRENHO-HAYUHON KAPTHHBI MHpa (hyaamenTalbHbIX
TOHSTHIL, 3AKOHOR 1 TEOPHIL XHMUK, COBPEMEHNBIN TIPEACTABNCHHI O CIPOCHUN BEIICCTRA HA PAIHBIX YPOBHAX — ATOMHOM. HOHHO-
MOJICKY TYPHOM, HAAMOICKY ISPHOM, O TEPMONHAMUYCCKHUX W KHHETHUCCKUX 3AKOHOMEPHOCTAX MPOTEKAHMA XHMHHECKIX peaxih, 0
XHMHYCCKOM PABHORCCHHU, PACTROPAN 1 AMCTIEPCHBIX CHCTEMAX, 00 00LIMX HAYUHBIX IPHHIHIAX XHMHIECKOrO TIPOH 3BO/ICTRA;
PopMupoBanue v OGYHAOUINCE OCOIHANMOTO TONUMAHMS BOCTPEBOBAHHOCTH CHCTEMHBIX XMMHUCCKHS 3HaHyuA Juid obbACHEHnA
KTIOUCBBIN Wi W IPOBACM COBPEMCHHON XHMHM. U8 OOBACHCHMS W TIPOrHOBUPOBAHMS ABICHHIA, MMEIOIINX ECTECTBCHHO-HA) THYIO
TPHPOAY: MPAMOTHONO PEICHHS NPOGIEM. CBRIANHBIX ¢ XMMMEH, NPOrHOIMPOBAHKSA, AHAINIA W OLEHKH C N0IAIHHA FKOTOF HIECKOA
6e30MaCHOCTH NOCICACTBHIT OLITOBON M NPOM3IBOACTBEHHOIN JCATEALHOCTH YEIOBEKA, CBAIAMHON ¢ XMMHYCCKHM NpOH3BOJICTBOM,
MCHOIb30BAHMEM 1 1IepepaloTKoii BelecT:

YIAYOAeHHe NPEICTARTCHMIT O HAYUHBIX METOAAX NO3HAHMS, HCOOXOAMMBIX /UTA HPHOOPETEHHS YMEHUH OPHEHTHPOBATHCA B MHDE
BEUICCTB W OOBSCHEHMS XHMUUECKIX SIBICHHI, MMEIOLIMX MECTO B IPUPO/E, B NPAKTHYECKON ACATENBHOCTH H [OBCE THEBHOM AKMSHA.

B nnane peainu3aimi NepBOOMEPEAHBLIX BOCIUTATEIbHbLIX W PAa3BUBAIOLIHX d))‘HKLlHﬁ LEJIOCTHON CHCTEMbI CPEIHEro obmero

oGpa'maanm TPH M3YYCHMM npeiMeTa «XuMHA» Ha }'FJ)’GH@HHOM yposHe 0C06yl() AKTYa/IbHOCTh npm>6peTa;0T TAKHE (€M W 331344,
KaK:

BOCIIMTAHUE y6€)ICIéHHOCTM B 1103HABAEMOCTH SBJICHUIA TPUPO/IbI, YBAXKEHHS K IMPOLECCCY TBOpYECTBA B obnacTi TECOPETHUYECKHX H
TPHUKIAIHBIX MCCIICI0BAHMUI B XUMUM, li)OpMMpOBaHHB MHPOBO33pEHHUA, COOTBETCTBYIOLICIO COBPEMEHHOMY YPOBHIO pasBUTHA HAYKH]

Pa3sBUTHC MOTHBALIMM X 0())“4@}“"0 W TO3HAHUIO, CrOCOOHOCTEH K CaMOKOHTPOIIO M CaMOBOCIHTAHHIO Ha OCHOBC YCBOCHHA
obuieyeIoBeYecKiX UIEHHOCTEH:

Pa3BUTHE NO3HABATENLHBIX MHTEPECOB, MHTEIEKTYTbHbIX M TBOPHECKHX CMIOCOGHOCTEN 0Oywalonuxcs, opMupOBAHHME y HHX
COBHATENBLHOIO OTHOWIEHUS K CamMOOOPA30BAHUIO M HENPEPHIBHOMY 06Pa3OBaHAI0 KAK YC/IOBMIO YCMELIHON NpOGECCHOHATHHOR U
0OMIECTBEHHOM e TELHOCTH, OTBETCTBEHHOrO OTHOLICHHS K CBOEMY 30POBbIO H IOTPEGHOCTH B 30POBOM 00pase HKH3HIL:

GOpMMpOBaKNE YMEHUI ¥ HABHIKOB Pa3yMHOrO NMPHPO/ONO/B3OBAHMA, PA3BHTHE IKOJIOMHYECKOH KyIbTYpbl, MPHOOPSTCHHE OmbITA
OBIWIECTBEHHO-T10IE3HOM IKOTOMHYECKON A TELHOCTH.

Ofuiee YHCI0 HacoB, HPEAYCMOTPEHHBIX JUIS 113YHSHUS XIMHI Ha YPayGJCeHHOM YPOBHE CPEAHEro 00uero 00pasoBaiis. COCTaaIser
204 uacos: B 10 inacee — 102 waca (3 waca p neaemo). 8 11 kracce — 102 yaca (3 yaca B neneno).

COJAEPAKAHUE OBYYEHUS

10 KJIACC

OPIAHUYECKAA XUMUSA

Teopc'm-uclme OCHOBbBE oprnumecuoﬁ XHMHH,

I‘lpenuﬂ M 3Ha4eHme oprauuuccmn XUMHH, NPEACTABICHHE O MHOFOOGP&'MH OPraHHiCCKUX Coeiumenuii

DINECKTPOHHOE CTPOCHHE ATOMA YIJIEPO/A: OCHOBHOE W BOIBYKAEHHOE COCTONHMA. BAICHTHLIE BOIMOKIOCTH ATOMA YITEPOAR.
Xumuveckas CBA3L B OPraHMyeckux coeinienuax, Tunbl ruGpuansatiin atoMibix opouTatel yraepoaa, Mexannsmbi oGpasosaHus
KOBAICHTHOM CEa3H (0OMeHHbIH W A0HOpHO-aKuenTopHbii). THbl NEPeKPHIBAHMA ATOMHBIX opGuraneil, o- 1 m-cen3n. OxunapHas,

ABOWHAs W Tpoitnas ceAIb. Crocobbl paspbisa CBA3ICH B MOJICKY/IAX OPraHMUECKHX BCUICCTR, [onstie o cBoGoanom paikane,
HyKieodusie u snexrpoduse,
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Teopus crpoenns opranmueckins cocmmeninit A, M. Byricposa 1 COBPEMEHIBIC TIPEACTABICHIA O CIPYKTYPE MOJIEKYI.
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PAVTHUHKIX  BHIOB:  pamdpuyras. cokpamdénnan,  cketernan. Miomepus.  Buant  viomepui:  Crpykrypiad,  npocTpaHcTnen

Anektponnibie HPPeKTH B MONCKY TN OPraUNICCKkUX coemnennit (aykranit i sesomepinidi sdderin)

) / J i > [omonorus.
lpeacranienne o wknacendukaty  opranmueckix  nemeern.  Housmne o dynkimonamiolt  rpynne.  Fomon b
; J s Han J1bt
Tomonorieekine psuant. CHereMaTiieckan HOMEHKIaTypa opratmecknx coemnennit (IUPAC) u rpusyasibiinle Ha3niaHust 0T/ 1bHb

npeacTani e el

L “ . .« ne AU ECKOH
Ocobennoctn 1 knaceudmkais opranmieckny  peakimii, OKRUCAHTEILHO-BOCCTANOBATEALIME PEaKIG i Opra
XHMH,

‘ o s ¢ v yee BCHICCTB H
IKCIEPHMCHTIBHBIC METObL H3YMCHIS BEUCCTH 1 X [PSBPALICHHIL 03HAKOMIeHHE ¢ OBPAILIAMIL OpraHYCCKHX s
ArpDend sHne, 06 aHue M rope
MATCPHATAMM H2 HX OCHORE, ONBITHI O NPERPALICHIIO OPralitvecKiyX BELECTB NP HArpenanunn (iianieine, 00y rimBaHi I :
ROHCTPYHPOBAIIC MOJCICH MONCKY T OPTAHINECKHX BEICCTH,

M raesoroponnt.

Ankanst. Tomonornueckuii paa ankanos, oGuias (l)()pM)’Jlil, HOMCHKIATYpa H HIOMEpHI. ')JlCK’lp(HHIUC M MpOCTPAHCTECHHOE
CTPOCHIE MOJICKY /1 &IKAHOB, Sp'-I IIGPH,IH JALMA ATOMHDBIX op()lnu;lcﬁ yriaepojia, o-Casiihb DyMdeckue CBONCTR A TKAHOB

XHUMHYecKe cBOMCTRA AITKAHOB. PCAKUMH 3aMELLCHUSA, H30MEPH3ALIMK, JCTHAPUPOBAHKA. LMKIHIALMM, TTAPO.IH3A, KDCKMHTIE,
ropenna. lpeacrasaenne o Mexanmusme peaKLMit PaaHKaIbHOIO 3aMELICHNS.

Haxoxaenme B npupoze. CriocoGbl nonyuenus u NPUMEHEHHE ATKAHOB.

Huknoankanw. OGmas hopmyia, HOMeHKIaTypa . usoMepus. OCOGEHHOCTH CTPOEHMS N XHMHUYECKHMX CBOHCTB MaTbIX
(HHKJOHPOHHH. llMK.106)'18H) W 00bl4HBIX (LMKIOMEHTAH, uMKIIorekcan) uMkioaakanos, CnocoOst MOJIY4CHUsi M [IPUMCHEHHE
LHKJI0ATKaHOB.

Askenbl. T'oMosornyeckuii psix ankenos, obuias (Gopmysia, HOMEHKIATYpa. DJEKTPOHHOE M MPOCTPAHCTBCHHOE CTPOCHHE
MOJIEKYJI &IKEHOB. SP*~IHOPHAN3ALHMA aTOMHbIX oplutane yraepoaa, o- u m-cBsisn. CTpyKTypHas v reoMeTpuyeckas (IHc-TpaHc-)
u3oMepns. Dusnueckne cBoiicTBA aIKeHOB. XHMHMUECKHE CBONCTBA: PEAKUMH NPHCOCAHHEHMS, 3AMCLICHHS B (-T10/10KSHHC TIPH
ABOMHOM CBA3M, MOAMMEPH3ALNMN U OKHCICHMS. IlpaBuno MapkoBrukosa. KauectseuHbie peakimp Ha ABOIYI0 cBsish. C110coGbl
NOJIy4YEHHSI M TPUMEHEHHE A/IKeHOB.

Ankauensl. Knaccudukaums ankameHos (conpskéHbie, H30/IHPOBAHHBIC, KyMYAuposanHbie). OCOBEHHOCTI HIEKTPOHHOIO
CTPOCHHA ¥ XMMHUECKHX CBOHCTB CONpsACHHbIX MenoB, 1,2- n 1.4-npucoemnenne. IToammepusaims conpskennbix AneHos. Crocodsl
NOJIY4EHHS M IPUMEHEHHE ATKAMEHOB.

Asunbl. Tomonoruyeckuii paa atkinos, obuas dopmy.ia, HOMEHKJIATYpa M M30MEpHA. DJICKTPOHHOE W MPOCTPAHCTBEHHOE
CTPOCHHE MOICKY.1 &TKHHOB, SP-rHOPHAN3ALMA ATOMHBIX OpOHTaneli yrmepoma. Mu3MuecKHe CBOWMCTBA AIKHHOB. XHMUHECKHE
CBOHCTBA: PeaKLMM IPHCOEHHEHHS, IHMEPH3ALMN H TPHMEPH3ANH, OKHeeHIs. KHCaoTHble cBoficTBa AIKHHOB, HMEIOUMX KOHLIEBYIO
TPOHHYIO CBA3b. KauecTBeHHbIe peakuun Ha TPOHHYIO cBA3b. CrIocosh! HOJIYHEHHS H IPHMEHEHHE AIKHHOB.

ApoMatuueckue yraeBoaopoast (apenbi). omosnoruueckuii PAA apeHoB, oOwas (opmyna, HOMEHKIATYpa W H30OMEPHS.
DJIEKTPOHHOE H IIPOCTPAHCTBEHHOE CTPOCHHE MOTIEKy.1bl Genzona. Du3iueckie CBoficTsa apeHoB. XuMuueckue CBOiicTsa GeH301a U ero
TOMOJIOrOB: peaKiH 3aMeileHs B GEH30/ILHOM KO/TbLIE H YTJIEBOJOPOIHOM PAaAHKANE, PEaKik NPHCOE/IMHEHMS. OKHC/ICHHE FOMOIOTOB
Gensona. Ilpencrasiienue 06 opueHTHpYIOIEM JCHCTBHM 3aMeCTHTENCH B GEH30ILHOM KO/TbLIE HA NPHUMEPE QIKHIIBHEIX PATHKAIOB,
KapGOKCHIILHOM, TMAPOKCHILHOM, aMHHO- W HHTDOIPYNIBI, ATOMOB IalTOrEHOB. OCOGEHHOCTH XHMHYECKHX CBOTICT CTHPOIA.
Tomamepusauns cruposna. CnocoBkl noyueHus 1 npUMeHeHne ApOMATHYECKHMX YIIIEBOJLOPOIOB,

IIpupoansiit ras. MonyrHble HedTsiHbIe rasbl. Hedrs 1 & npoucxoxaenne. Kamenmbii yrons u NPOAYKTHL €10 repepalboTKy.
Croco6bi nepepaborky Hedu: TEPErOHKa, KPCKHHT (TEpMUIECKU, KaTATHTHIECKHT), pudopMHUHT, mupoan3. [Ipoykrst nepepaboTku
HEQ)TH, UX IPUMEHEHHE B IPOMBILLICHHOCTH 1 B ObITy.

I'enernueckas casb MEXKIY pasjiIMMHbLIMM KJ1accaMu YrAeBoaopoa0B,

DIeKTPOHHOE crpoeHne FaoreHNpPOU3BOAHLIX YII€BOAOPOAOB. Peakimn 3AMELIEHHS ranoresa Ha
TUAPOKCOIPYIILY, HTPOrPYIIly. UHAHOTPYHNY, aMuHOrpynny. JleiicTBHe HA Fa/lOreHIPOMIBONBIE BOAHOIO 1t CIAPTOROIO pacTBopa
wénoyn. Baanmozeiictaune auranorenankanos ¢ Markimem u koM, TORSTHE O METAUI00PraHYecknX coeunenmsx. Menoassosanne
TAI0rCHNPOH3BOAHBIX YIIICBOLOPOAOR B GLITY, TEXHUKE H NPH CHHTE3E OPraHHIECKHX BELLECT,

OKCIEPUMEHTATLHBIE METO/bI H3YUCHHS BELIECTB WX 1peBpalenuii: usyuenne (uindeckux croiicrs Y/ICBOAOPOAOB

(pamopumomb). KAaYECTBEHHLIX PEAKLMIA yI/IEBOAOPOAOB pasiMMHbIX Ki1acco (ofeciBeqnpanie OpoMHOI Hau  wo ol BOJIbI,
PacIBopa nepmaHraHata Kanus, B3aMMOJCHCTBME AUETHICHA C AMMMAYHBIM pacTBopom Okckaa cepedpa(l)), kauectseHHOE
obHapyxenue yriepona u BOZOpO/a B OPraHMYECKHX RELICCTBAX, MOJYYCHHE HTHICHA I H3YYEHHE ero CRolicrs, O3HAKOM/ICHHE C
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KI(‘."OPO ICOACPRRIINE OPIANMBYCCKHE COCTHHENNR,

lpeaetsisie oamogrommbic cipin, CTPOCHME MOICKY (HA NPUMEPE METANOIZ W ITAH03). [omosorwiecxknii pai. obmas
dopyyia, woMepus. KoMenxiaTYPa # KiaccHduKaiis. Ouiryccxie CRORCTBA NPEACTLILIX 03HOATOMKNX crinpTos. Bojopoassie
CBAIH MOKLY MOTCKyiaumu UIHS‘-‘\‘n XHMUHECKHE CROMCTBA: PCAaKIMM IMCIICHIA, JCTHIPATAUAN, OKHCICHAL, pranmoJehcTane ¢
OPFaMirSCCKiMi 1 Heopraumueckuyi kncrotavi. Kavecteennan peaxuns va oanoaromusie cinprul. [Jleficame yranona v MeTaHona Ha
OPTasiIN Ye oseka. CROCOOK NOTYMEHIS H NPHMEHEHHE OIHOATOMMEX CITHPTOR

TipocTaie sdupsi, HoMenxiatypa u wiomepus. OCoBLHIOCTI (IINIECKHX # XHMHYECKHX CHOACTS

Muoroatomusie  cnmpTw THICHIIMKONL B rauiepHl. OInuCcKHe ¥ XMMUYECKME CBOHCTBA: PEAKIUSY 3AMCIICHWA,
B3AHMOCHCTBHC  C  ODranM¥ecKMMM M HEOPraHMueCKHMMM  KMCAOTAMM, KAYECTBEHHAN peaxiiys pa  MHOFOATOMHME
coupthi. Tlpeacraniesme o wexanuave peaxumit HykaeoduisHoro samemienns. JleficTane na oprannam seiosexa. Cnocods NOTY4CHAR
B IPHMEHCHNE MHOTOATOMHX CTHPTOB

Denon. CTpoeHne MOTEKYTbt. BIAMMHOS BAHSHWE THAPOKCOTPYNNsl ¥ Geusonshoro aapa. Ousmseckue ceoiicTsa derona.
OcoGennocTi xuwmdecknx csoficts denona. Kadectsennpe peaximn Ha deHon. TokcuunocTs (eHona. Crocobu nofydenus
npivesenne Pernoia. Perordopuainicrininas cMoIa

KapGouiibhbic COCIMHEHNR — ATHICTIIN W KETOHbL. D7eKTPOHHOE CTPOSHME KapOOHHIBHOH rpyrmiss. [ ovosor HHUSCKHE PAABE
THACTHIOB H KSTOHOB, 00lias GOpMYNa, HWIOMEPHA M HOMeHKIaTYpa. PUIMYECKHE CBOWCTBA AThIEIHI0B ¥ KETOHOB XUMAYSCKHE
CBOWCTBA AThICTIIOB H KSTOHOB: PeaKUHit PUCOeTMHEHHS. OKHCICHHE A151CTHIOB, KA4CCTBEHHBIC PEaKIliny Ha asacri sl Criocobu
TIOTYSCHHS W NPHUMEHCHNC 27bJErHI0B M KETOHOSB.

OxnoociioBHbie npeiebtbic KapGOHOBbE KHCAOTH. OCOBEHHOCTH CTpOEHMS MONEKYd KapOOHOBBIX &iCHOT. Viomepna u
HOMEHK1aTYPa. Di3H4ecKHe CBOHCTBA OIHOOCHOBHBIX MPEACTHHBIX KAPOOHOBHIX KHCIOT. BOIOPOIHBIE CBAIM MEATY MOICKYTAMH
KaPGOHOBBIX KHCIOT. XHMHHECKHE CBOFICTBA: KHCTOTHBIC CBOWCTBA, PEaKIA ITEPHDHKALIH. PEKILH C YIACTHEM Y1 IEBOIOPOIHOMO
pamikata. OcobeHHOCTH C8OHCTE MYPaBbHHON xMCI0TH. [IOHATHE O NPOM3BOTHBIX KADGOHOBRIX KMCIOT — CIOAHMIX fupax.
Muoroobpazie xap6ososbX KHCAOT. OCOBEHHOCTH CBOHCTE Helpee/IbHbIX ¥ apOMATHYECKHX KapOOHOBbIX KMCIOT. IMKapOOHOBBIX
KHCIOT. IHIPOKCHK2DOOHOBHX  kuc10T. [lpeacTasmrens BoiCMX —KapOOHOBBIX KHMC/IOT: CTCADHHOBas, NATLMHTHHOBaA,
OACHHOBASR, TUHOICBAR, MUHOACHOSAR KWCIOTHL Trioco0H NOTYYeHHS M IPHMEHEHHE KapOOHOBLIX KHCIOT.

Caosmste 3¢pupsl. Tomotoruyeckuii paa, obuias dopayna. v3oMmepis u HOMEHKIATYpA. PH3IHYESCKIE ¥ XHMHYECKI S CBOACTBA:
THIPOIH3 B KMCII0H H WIEA0HHON cpeie.

JKupsl. CTpoense, H3nUCCKHE i XHMHYECKHE CBOMCTBA KHPOB: THAPOIH3 B KMC/IOA M MET04HOH cpeste. (coBeHHOCTH CBOHCTB
EHPOB, COICPHRIINX OCTATEH HENPEAEThHBIX AHPHBIX KHCAOT. JKHpbi B ipHpoe.

Mbr1d Kax oM BLICIIMX KapGOHOBBIX KHCIOT, HX MOMOILES IefiCTBHeE.

Obuias xapakTepicTka yraeso1os. KiaccHPUKAUMS YIICBOI0B (MOHO-, 1H- ¥ [0JIHCAXAPHIB). Monocaxapy isl: r10K03a,
$pyxT03a. rataxTosa, pubosa, Ae30KkcHPHB03E. DUINYECKHE CBONICTBA M HAXOKICHHE B npupoae. PotocunTes. XpuHueckHe csoicTsa
TUOKO38!: PEAKLIMK C Y4aCTHEM CTTHPTOBBIX H 27ThACTHAHOH IPYNN, CTIMPTOBOE M MOJO4HOKKCI0e Gpokensie. [IpuMencnne rmoxossl, 68
FHAYCHHE B AMIHCACATCHBHOCTH Opranu3ma. Jlucaxapuaml: C€axaposa. MaibTo32 HJakTo3a. BoccTaHas wsaiomme ¥
HEBOCCT2HABIMBAIOIE Msicaxapiuabi. [Wipoans ancaxapuaos. Haxosaesue 8 npupose u npumenenme. [lomicaxapsisi: kpaxsan,
TAHKOret H 1elL 1071032, CTpOeHie MaKPOMOTEKY T KPAXMAIA, IIHKONeHA U LIeLTI0N036!. DU3HYECKHE CBOMCTBA KPAXMA1A i LeLT0I03bL.
Xumuaeckie CBONCTBA KpaXMaia: WIDOTHI, KAYCCTBEHHAS DCAKIMS C HOZOM. XHMUUCCKHME CBOWCTBA HET1THOAOTH!: CHIPONH3,
noayseHne 3Pupos ueT10103bi. [lonsTie 06 HeKyceT X BOJIOKHAX ( aieTaTHbil wENK).

Mmemmme METOALI M3VYEHWS BEUISCTB W MX [IPEBPAlICHMI: PacTBODHMOCTL DAIMYHLIX CIMPTOB B BOAC,

B3ZUMOJCHCTBHE 3TaHOE C HATPHEM, OKHCICHWE ITWIOBOIO CTIMPTA B ATHIETHI HA PACKATEHHON MEIHOMN fIPOBOJIOKE, OKHC/ICHHE
ITWIOBOTO CITHPTEZ JHMXPOMATOM Kalus (BOIMOKHO MCMC/Ib30BAHHE BHACOMATCPHATOB), KAUCCTBEHHBIC DEAKUMM HA ATHIErHI (c
TRApoKCHIOM amavuuscepeOpall) 1 ruapoxciaom sean(ll)), peaknua ramuepuna ¢ ruapoxcHaoM svean(ll), xummueckue csoiicTea
PpacTsopa yKCYCHOH KMC/IOTBL B3aMMOACHCTBME PacTBOpa INIOKO3n ¢ rHapoxcHaos mean(ll), B3aumoaeiicTsie Kpaxmaia ¢ HOaoM,
PCIICHHE FKCHEPUMCHTATBHBIX 32224 110 Temawm «CriupTsl 1 enonb. «KapGoHossie kucaotsi. Cloxumie ShHpbD.

A30TCOACPARNINE OPTAHHYECKHE COETHHEHHA.

AMHHB — ODrasuyecKHe NpOH3BoARkIc ammuaka. Kiaccuuxauns asisHos: amdarieckue u APOMATHYSCKAT. NEPBHIHBIE,
BTOpHaHLIE i TpeTidnsie. CTpoexne Moiekysl, obuwas dopyyna, HioMepus. HOMCHKABTYPA M QH3nHecKie CcroiicTsa. Ximusackoe
CBOHiCTBa ATHGATHUECKHX AMHHOB: OCHOBHAIE CBONCTRE, ATKIHPOBANWE, B3AUMOCHCTEIE HCPBUYHBIX aMHHOB € 8307110/ Kie 1OTON.




