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11 obygaromuxcst 11 knaccos

HoBocnbupck 2025 r



HOACHUTEJBHASA 3AIIMCKA

[IporpamMMa Mo XUMHUHM Ha ypOBHE CpelHero obmiero oOpa3oBaHus pa3padoTaHa Ha
ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 obpa3oBanuu B Poccuiickoii
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (delnepanbHOW 00pa3oBaTEIbHON
nporpammbl - cpeaHero obmiero oOpaszoBanus (POII COO), npencraBieHHBIX B
®denepanbHOM TrOCYJapCTBEHHOM oOpa3zoBaTenbHOM cTanaapre COO, ¢ yuérom
Konuenuuu mnpenonaBaHusi y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHbIX
opranm3anusx Poccuiickoit @Deneparyu, peamu3yIOINIMX OCHOBHBIE 00pa30OBaTENIbHBIC
MIPOrpamMMbl, 1 OCHOBHBIX MOJIOKEHH «CTpaTteruu pa3BUTHs BOCIUTaHUs B Poccuiickoii
®enepanuu Ha nepuoy 10 2025 roga» (Pacnopsikenue [paButensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY MOJAXOJ0OB K pa3pa0OTKe MporpaMMbl MO XUMHUHU, K OMPEACIICHUIO OOIIeH
cTpareruu OOy4Y€HHUs, BOCIHUTAHUS M Pa3BUTUS OOYYaIOLIUMXCS CPEICTBAMU Y4YEOHOIO
npeameta «Xumush» s 10—11 kiaccoB Ha 6a30BOM YPOBHE COCTAaBUIIM KOHIENTYalbHbIE
nosioxkerHust ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH, COAepKaHus, Pe3yJIbTaToB
oOy4eHHs U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

XrUMHUYECKOe 00pa3oBaHUE, MOJIy4a€MOE€ BBITYCKHHUKAaMU 00I1e00pa3oBaTeIbHON
OpraHM3aliM, SBISETCS HEOThEMJIEMOW 4YacThl0 HX OOpa3oBaHHOCTH. OHO CIYXHUT
3aBepUIAIOIIMM D3TallOM pEalu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYILUX LEJOCTHOW CHUCTEME XMMHUYECKOTO 00pa3oBaHUsA. DTU
LIEHHOCTH KacaloTcs IMO3HAHMS 3aKOHOB MPHUPOJIbI, (OPMUPOBAHUS MHUPOBO33PEHUS U
oO1el KylbTYphl YEJIOBEKA, & TAKXKE IKOJIOTMYECKM 000CHOBAHHOTO OTHOLIEHUS! K CBOEMY
3I0pOBBIO U MPUPOAHOH cpene. Peannsyercs xumMudeckoe 00pa3oBaHre 00y4arOMIUXCs Ha
YPOBHE CpeaHero oOuiero oOpa3oBaHMs CpPEACTBAMH YYEOHOro mpenMera «XUMHsD,
coJlepKaHUE U MOCTPOCHHE KOTOPOIO OIpPEAENICHbl B MpOrpaMMe M0 XMMHUU C Y4ETOM
cnenu(UKy HAyKH XMMHH, €€ 3HaYeHUsl B TO3HAHUU MPUPOAbl U B MAaTEPUAIBHON KU3HU
oOmiecTBa, a Takke C Y4€TOM OOIMX Ieied W NPHUHILMIOB, XapaKTePU3YIOMINX
COBPEMEHHOE COCTOSIHHE CHCTEMBl CpeaHero ooOmiero ooOpa3oBanus B Poccuiickoit
denepanum.

XUMHSI Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaeT o0co0yl poJib B
COBPEMEHHOW LMBWIM3ALMU, B CO3JaHUM HOBOM 0a3bl MarepuaibHOM KylnbTypbl. OHa
BHOCHUT CBOIl BKJaJ B (hOPMHpOBaAHHE PAIIMOHATIBHOIO HAYYHOTO MBIILJICHUS, B CO3JJaHUE
LEJIOCTHOTO MPEICTaBICHHs 00 OKPY KaIOILIEM MUPE KaK O €IMHCTBE IPUPOJIbI U YETIOBEKA,
KOTOpoe (QOopMHUpYeTCSI B XUMHUM Ha OCHOBE TMOHHMMAHHS BEIIECTBEHHOIO COCTaBa
OKPYKaIOILIEr0 MUPa, OCO3HAHMSI B3AMMOCBSI3U MEXK1Yy CTPOCHHEM BELIECTB, UX CBOMCTBAMHU
Y BO3MOKHBIMH 00JIACTSMH MPUMEHEHHUS.

TecHO B3aMMOJEHCTBYSl € JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHUS cCTaja
HEOThEMJIEMOM YaCThI0 MUPOBOM KYJIbTYpPbI, HEOOXOJUMBIM YCIOBHEM YCIICITHOTO TPYAA U



KU3HA KKI0TO uieHa oOmiectBa. COBpeMEHHAs XMMHUS KaKk HayKa CO3HJaTelbHas, Kak
HayKa BBICOKUX TEXHOJIOTHH HaIlpaBjeHa Ha PEIICHUE TI00ATBHBIX MPOOIEM YCTOMIHNBOTO
Pa3BUTUSL YEIIOBEYECTBA — CBIPbEBOM, JSHEPIreTHUYECKOW, MUIIEBOM, 3KOJIOTHYECKOU
0€30MacHOCTH U OXPaHbI 3J0POBBSI.

Lenu n 3a1aun n3yyeHus

Beenenne Enunoro I'ocymapcTtBeHHOro Ok3ameHa TpeOyeT OT ydYalluxcs MPOYHOTO
YCBOCHUS II€JIOT0 KOMIUJIEKCA CIEIUAIbHBIX W MPEAMETHBIX 3HAHWUM, YMEHUM, HABBIKOB,
CIIOCOOOB JIEATEIIBHOCTH, TIOHUMAaHUS TOTO, YTO TaAKOE TECTOBBIC (DOPMBI KOHTPOJIS (BUIbI
TECTOBBIX 3aJaHui). AKTYaJIbHOCTh JAHHON MPOTpaMMbl COCTOMT B TOM, YTO OHa JIaeT
BO3MOKHOCTh y4YalllUMCSl TOBTOPUTH OCHOBHBIE XUMUYECKUE MOHATHUSA, 0000IIUTh 3HAHUS
1o oOuiel, HeopraHUuYeCcko M opraHudeckod xumuu. lleneHampaBieHHOE 3HAKOMCTBO
y4aluxcsi ¢ TPUHATBIMU CErOJIHS TECTOBBIMH (DOpPMaMH HTOTOBOTO KOHTPOJIS, CO
ctpykrypoii KM, nmo3BOJUT ydamuMcs YCIIEIIHO CIIPABUTHCS ¢ UTOIOBOM aTTecTalel B
dopmare EI'D.

[{enb OporpaMMel: CO3/1aTh YCIOBUS AJIsl IOBTOPEHUS U 000OIIEHNS 3HaHUH 10 O0LIeH,
HEOPTaHUYECKON M OPraHMYECKOW XUMUHU, POPMUPOBAHUS YMEHHM, HEOOXOAUMBIX JJIs
BBITIOJTHEHUS TECTOBBIX 3aJaHuM, KakK pEnpoAyKTUBHOrO, TaK W MPOJYKTHUBHOTO,
TBOPYECKOTO XapaKTepa.

3ajauu Kypcea:

* MIO3HAKOMHTH YHAIIUXCS C OPraHU3alUOHHBIMU U COJEPKATEIbHBIMUA ACIIEKTaAMU
nposenenust EI'D, ¢ TpeOoBaHUSAMH, TMPEABABISEMBIMU K y4YalllUMCS, C
TUIIOJIOTUEN TECTOBBIX 3aaHHUI.

* pa3BUTh YMEHUS W HABBIKU CHUCTEMHOTO OCMBICJICHUSI 3HAHUM MO XUMHUU U UX
MPUMEHEHHIO ITPU PEILICHUH KAYECTBEHHBIX U KOJIMUYECTBEHHBIX 3a/ayY;

* o0ecneuyuTh OCBOECHHE OOYYarOIIMMHUCS alNrOPUTMOB  PEIIEHUS  THUIIOBBIX
KaueCTBEHHBIX U KOJMYECTBEHHBIX 33]1a4;

* chopMHpOBaTh YMEHHS CaAMOCTOSITCILHO MOJOHpaTh CIHOCOOBI  pelieHUs
KOMOMHUPOBAHHBIX 33/1a4 B COOTBETCTBUU C UMEIOLTUMUCS JaHHBIMU;

* pa3BUTh Y OOYyYAIOUIMXCSI YMEHHUS MPOBOJAWTH CHHTE3, aHAIU3, (GOPMYIHPOBATH
BBIBO/IbI, 3aKJIFOUEHUS;

* CO3JaTh yYalIMMCS yCJIOBUS B NOATOTOBKE K cnade EI'D mo xumum.

B cucreme ecTecTBEHHO-HAyyHOTo OOpa3oBaHUs XHMHS Kak ydeOHbI mNpeamer

3aHUMAET BaKHOE MECTO B MO3HAHUH 3aKOHOB MPUPO/Ibl, ((OPMUPOBAHUHN HAYUHON KApTUHBI
MHUpa, XUMHYECKOW IPAMOTHOCTH, HEOOXOJIMMOM JUisi MOBCEIHEBHOM >KHU3HU, HABBIKOB
3JI0pPOBOTO U OE30MAaCHOTO JIsl 4EJIOBEKA M OKPY KAIOLIeH ero cpenbl o0pa3a *KU3HH, a TAKKe
B BOCIHUTAHUU 3KOJOTHYECKOW KYyJIbTYpbl, (HOPMHUPOBAHHM COOCTBEHHOM MO3UIMH IIO
OTHOIIEHUI0O K XUMHUYECKOM uWH(OpMaIuy, ModydaeMoOd U3 pPa3HbIX HCTOYHHUKOB.

Hacrosmmii kypc npegHa3HadyeH sl TOATOTOBKHU BBITYCKHUKOB IIKOJ K YCIIEIIHOW
cnaye EnnHoro ['ocymapcTBEHHOro 3K3amMeHa IO XMMHH. B mporpamme mpenycMOTpPEHO



NOBTOpEHHE U 0000IeHHEe OCHOB OOIIEH, HEOPraHMYECKONM M OPraHUYeCKOM XUMHUH IO
OCHOBHBIM COJiepXaTeabHbIM OsiokaM. Hapsigy ¢ TeopeTuuecKuMU MOHSATUSIMU, KOTOPHIE
MOKHO YTIyOuTh, O0OOMIUTh M CHCTEMATU3UPOBATHh B MPOIECCE M3YUCHHS IJICKTUBHOTO
Kypca, oOydJarorniuecsi 3HaKOMATCS co CTpykTypoir EI'D, ocoOeHHOCThIO 3a1aHuil yacTei
0a30BOT0, TOBBIIIIEHHOTO ¥ BHICOKOTO YPOBHSI.

MecTo npeamMera B V‘IC6HOM IIJIaHC

®denepanbHbli  TOCYapCTBEHHBI  00pa3oBaTeNbHBIM  CTaHAAPT MPEAyCMaTPUBAET
U3y4YeHHE Kypca XMMUU B cpeHel (IOJTHOM) IIKOJEe KaK COCTABHOM YacTH MPEeAMETHOU
obnactu «EcTtecTBeHHOHayuUHbIE IPEIMETHIY. B yueOHOM 1u1ane cpeiHeit (IoJIHOM) IIKOJIbI
XUMHUS: TPAaKTUKYM BKIIIOUEH B pasnen «IIpeaMersl 1 Kypehl 10 BEIOOPY».

[Lrannpyemble pe3yabTaThl OCBOEHHUS 00YUYAIOMIMMUCI OCHOBHOI 00pa3oBaTelIbHON
[IPOrpaMMBI CPEIHErO 00IIEro 00pa3oBaHus
JINYHOCTHBIE Pe3yJIbTAThI
JIMYHOCTHBIC pe3yibTaThl B c(hepe OTHOIICHUI 00yJaroImuxcs K ce0e, K CBOeMY 3J10POBBIO,
K IIO3HAHHIO ceOs:

* OpuEHTalMs OOydYarolMXCsd Ha JOCTHXKEHHE JIMYHOTO CYACThsl, peaau3aluio
MO3UTUBHBIX )KU3HEHHBIX MEPCIEKTUB, UHUIIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh
U CMOCOOHOCTh K JJUYHOCTHOMY CaMOOIPEACIICHUIO, CLIOCOOHOCTh CTaBUThH IIEIU U
CTPOUTH KU3HEHHBIE TUIAHBI;

* TOTOBHOCTbH M CIIOCOOHOCThH 00€CeUnuTh ceOe U CBOMM OJIM3KUM JOCTONHYIO KU3Hb
B MPOIECCE CAMOCTOSITEIIbHON, TBOPUYECKOW U OTBETCTBEHHOM JIESTEIIbHOCTH;

* TOTOBHOCTbH U CITIOCOOHOCTH OOYYArONIMXCS K OTCTAaMBAHUIO JIMYHOTO JTOCTOMHCTBA,
COOCTBEHHOIO MHEHUS, TOTOBHOCTh U CIIOCOOHOCTh BBIpAOAThIBaTh COOCTBEHHYIO
MO3UITUIO TI0 OTHOIICHUIO K OOIIECTBEHHO-TIOJUTUUECKUM COOBITUSIM MPOIIOTO U
HACTOSAIIETO HA OCHOBE OCO3HAHUS U OCMBICIICHUS UCTOPUH, TYXOBHBIX [IEHHOCTEH U
JTOCTUKEHUW HAIIEH CTPAHBI,

* TOTOBHOCTbH M CIIOCOOHOCTH OOYYaIOIIUXCS K CAMOPA3BUTHUIO M CAMOBOCIIUTAHUIO B
COOTBETCTBUHM C OOIICUETOBEYECKUMHU IIEHHOCTSIMU W HJACAlaMH T'PaKIaHCKOTO
oOmecTBa, MOTPEOHOCTh B (U3MUECKOM CaMOCOBEPIIICHCTBOBAHHUH, 3aHITHIX
CIIOPTUBHO-03/I0POBUTEIHHOM AEATEILHOCTHIO;

* TMPUHATHE W pealu3alus LEHHOCTEH 310pOoBOro M 0Oe3omacHOro obpasa KU3HH,
OepeXHOe, OTBETCTBEHHOE U KOMIIETEGHTHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3UYECKOMY U TICUXOJIOTUUECKOMY 37I0POBbIO;

* HEMPUATHE BPEIHBIX MPUBBIUEK: KyPEeHHUsI, yIOTPEOICHHS aJIKOTOJIsI, HAPKOTHUKOB.

JImaHOCTHBIE pe3yibTaThl B cdepe oTHomeHur obydaronuxcs Kk Poccum xak xk Ponune
(OteuectBy):



* poccuiicKas UIEHTUYHOCTh, CHIOCOOHOCTh K OCO3HAHUIO POCCUMCKON MACHTUYHOCTH
B TOJIMKYJBTYPHOM COITMYME, YYBCTBO MPHUYACTHOCTH K HCTOPUKO-KYJIBTYPHOU
OOIIIHOCTH POCCHUICKOTO Hapoaa u cyaprbe Poccuu, marpuoTus3Mm, TOTOBHOCTH K
ciyxeHuto OTeuecTBy, €ro 3aluTe;

* yBa)XXEHUE K CBOEMY HapoJly, YyBCTBO OTBETCTBEHHOCTHU mepen PoauHoM, ropaoctu
3a CBOM Kpaii, cBoto Poguny, mponuioe 1 HacTosIIee MHOTOHAIIMOHAIBHOTO Hapo/a
Poccumn, yBaskeHue k rocy1apCTBEHHBIM CUMBOJIaM (Tep0, diar, TiMH);

* (opmupoBaHHe YBaXKEHUS K PYCCKOMY SI3bIKY KaK TOCYJapCTBEHHOMY SI3BIKY
Poccuiickonn ®denepanuu, SBIAIOMIEMYCS OCHOBOM POCCHMCKOW WIASHTHYHOCTH H
TJIaBHBIM (JaKTOPOM HAIIMOHAIBHOTO CaMOOMPE/ICIICHNUS;

* BOCIHTAHHUE YBWKCHHS K KyJIbTYpe, S3bIKaM, TPAAWIHAM H OOBYAsSIM HapOJIOB,
npoxuBarommx B Poccurickon ®@enepanumu.

JInaHOCTHBIE Pe3yNbTaThl B c(hepe OTHOIICHUM 00yJarOIINXCs K 3aKOHY, TOCYAapCTBY U K
IrpakIaHCKOMY OOIIIECTBY:

* TPaXJIAHCTBEHHOCTb, TPAKJAHCKAsI TO3UIMS aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA
pOCCHIICKOTO  OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE TMpaBa U
003aHHOCTH, YBa)XAIOUIErO 3aKOH M IMPaBOMOPSAIOK, OCO3HAHHO MPUHUMAIOIIETO
TPaJAWIIMOHHBIE HAIMOHAIBHBIE U  OOIICYEIOBEYECKUE TyMAaHUCTHYECKUE |
JIEMOKpaTHUECKUE IIEHHOCTH, TOTOBOTO K YYaCTHIO B O0IIIECTBEHHON KU3HH,

* IMPU3HAHHE HEOTUYX JIAEMOCTH OCHOBHBIX TpaB M CBOOOJI YEIOBEKa, KOTOpbIE
MpUHAATIEKAT KaXKIOMY OT POKJIEHHUS, TOTOBHOCTh K OCYIIIECTBICHHUIO COOCTBEHHBIX
npaB ¥ cBOOOJ O€3 HapyIlIeHUs MpaB U CBOOO APYTUX JIUI], TOTOBHOCTh OTCTAUBATh
COOCTBEHHbIE TMpaBa M CBOOOJBI YENOBEKA M TpaxJaHWHA  COTJIACHO
oOIIenpU3HaHHBIM ITPUHITATIAM U HOPMaM MEXKTyHapOIHOTO TTpaBa U B COOTBETCTBHUH
¢ Koncrurynueit Poccuiickoit denepannu, npaBoBasi U NOJIUTHYECKAS TPAMOTHOCTB;

* MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKd |
OOIIIECTBEHHON MPAKTHKW, OCHOBAHHOE Ha JHAJIOTE KYJIbTYp, a TAKXKE Pa3TMUHbIX
¢dbopM OOIIIECTBEHHOTO CO3HAHMUSI, 0CO3HAHUE CBOETO MECTA B TOJUKYJILTYPHOM MHPE;

* HHTEPUOpHU3AIIMS IIECHHOCTEH IEMOKPATHUHU U COIIMAIBHOMN COJIMIAPHOCTH, TOTOBHOCTh
K JOTOBOPHOMY PETYJIMPOBAHWIO OTHOIICHWA B TPYyMNINE WM COIUATLHOM
OpraHU3aIlNH,

* TOTOBHOCTh OOYYAIOIIUXCS K KOHCTPYKTHMBHOMY YYAaCTHIO B NPUHATHH PEIICHUH,
3aTparvBalIIUX WX TpaBa W HHTEPECH, B TOM YHCJIE B pa3IW4YHBIX (popmax
OOIIIECTBEHHON CaMOOpPTaHW3alMK, CaMOYIPaBJICHUS, OOIIECTBEHHO 3HAYMMOM
NeSTETHbHOCTH;

* TMPUBEPKEHHOCTH UCSIM UHTEPHAITMOHAIN3MA, IPYKOBI, pAaBEHCTBA, B3aUMOTIOMOIIT!
HAPOJIOB; BOCITUTAHUE YBAKUTEIHLHOTO OTHOIICHUS K HAIIMOHATLHOMY JTOCTOMHCTBY
JIOJIeH, X YyBCTBAM, PEIIMTHO3HBIM YOCIKICHUSIM;



* TOTOBHOCTh  OOydYarOUIMXCsl ~ MPOTHUBOCTOATH  HJEOJIOTMH  DKCTPEMU3MA,
HallMOHAMM3Ma, KCeHO(POOWHU; KOpPYIIHUH, AUCKPUMHUHAIIMU 10 COIMAJIBHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM M JIPYTUM HETaTHUBHBIM
COIIMAJIbHBIM SIBJICHUSIM.

JIM4HOCTHBIE pe3yabTaThl B chepe OTHOIICHU 00YUAIOIIUXCS C OKPYKAIOUUMU JIFOIbMU:

* HPaBCTBEHHOE CO3HAHHWE W TIOBEACHHE HA OCHOBE YCBOCHHMS OOIICUETOBEYECKUX
[IEHHOCTEH, TOJIPAHTHOTO CO3HAHUS M TMOBEJEHUS B TMOJHUKYJIBTYPHOM MHUDE,
TOTOBHOCTH M CIIOCOOHOCTH BECTH JUAJIOr C APYTMMH JIIOJbMH, JOCTUTaTh B HEM
B3aMMOTIOHMMAaHMS, HAXOAUTH OOIIHUE eI U COTPYAHUYATD IS MX JOCTHKCHHUS,

* TMPUHATHE TYMAHUCTUYECKMX IIEHHOCTEW, OCO3HAHHOE, YBAXKUTEIBHOE U
I00poXKeNnaTelbHOEe  OTHOIIEHHE K  JPYyroMy  4YelOBEKYy, €ro MHEHHIO,
MHUPOBO33PEHUIO;

* CIOCOOHOCTh K CONEPEKUBAHUIO M (HOPMUPOBAHHE MO3UTUBHOIO OTHONIICHHUS K
JIOISIM, B TOM YHUCJE K JMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbS U
UHBaNUIaM; OepekHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIICHUE K (PU3ndecKomy
U TICUXOJOTMYECKOMY 3J0pPOBBIO JPYIHMX JIOJEH, YMEHHE OKa3blBaTh IMEPBYIO
MTOMOIITb;

* (QopmupoBaHuE BHIPAXKEHHON B MOBEJACHUU HPABCTBEHHOUN MO3UIIMU, B TOM YHUCIIC
CIIOCOOHOCTH K CO3HATEJIbHOMY BBIOOPY J/J00pa, HPABCTBEHHOTO CO3HAHUS W
MOBEJCHUS HA OCHOBE YCBOCHHS OOIIEUETIOBEUYECKUX IEHHOCTEH M HPABCTBEHHBIX
YyBCTB (4€CTH, JOJTa, CIIPABEIJIUBOCTH, MIJIOCEPIUS U IPYKETIOO0US);

* pa3BUTHE KOMIIETEHLHN COTPYIHUYECTBA CO CBEPCTHUKAMH, JAECTHMU MIAJIIETO
BO3pacTa, B3POCILIMH B 00pa30BaTENIbHOM, OOIIECTBEHHO TMOJIE3HOW, y4eOHO-
MCCJIEI0BATENBCKOM, MPOSKTHOM U IPYTUX BUAAX ACSATEIBHOCTH.

JIngyHOCTHBIE pe3yyibTaThl B cepe OTHOIICHUN 00YydYaroIIuXCsi K OKpYXKalolleMy MUpY,
KWBOU MPUPOJE, XyA0KECTBEHHON KYJIbTYpE:

* MHMPOBO33PEHHE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO pa3BUTHUSl HAYKH,
3HAYMMOCTH HAyKH, TOTOBHOCTh K HAy4YHO-TEXHUUYECKOMY TBOPYECTBY, BJIAJICHUE
JI0OCTOBEPHOU MHGPOPMAIIMEN O TIEPEIOBbIX TOCTHKCHHUSIX U OTKPBITHIX MUPOBOU U
OTEYECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSAX 00 YCTPOWCTBE
MHpa 1 00IIIeCTBa;

* TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30BaHMIO, B TOM YHCJIE caM0OOpa3OBaHUIO, HA
NPOTSHDKEHUM  BCEH  JKM3HM; CO3HATEIIbHOE OTHOIIEHHWE K  HEeMpPephIBHOMY
00pa3oBaHMI0 KaK YCJIOBHUIO YCIENTHOW mpodhecCHOHATBHOM ¢ OOIIECTBEHHOM
NEATEIIbHOCTH;

* DKOJIOTUYECKas KyJbTypa, OepeXKHOE€ OTHOIICHWS K POJHOW 3eMiie, MPUPOHBIM
oorarctBaM Poccum u Mupa; TOHUMAHHUE BIUSHHUS COIMATBLHO-DPKOHOMHUYECKUX
IPOLIECCOB HA COCTOSIHME MPUPOJIHOM M COLMAIBHOM Cpelibl, OTBETCTBEHHOCTh 3a



COCTOSIHUE  TNPHUPOAHBIX  PECYpPCOB;  yYMEHMSI M HABBIKM  Pa3yMHOIO
MPUPOIOINOIb30BAHNS, HETEPIUMOE OTHOLICHHUE K ACHCTBUSAM, IPUHOCSIIAM BpEL
HKOJIOTUH; TPHOOPETEHHUE OIBITAa SKOJIOTO-HANPaBICHHON AESITENbHOCTH;

* JCTETUYECKOE OTHOIICHHSI K MHUpPY, TOTOBHOCTh K 3CTETHUYECKOMY OOYCTPOHCTBY
COOCTBEHHOIO ObITA.

JIMYHOCTHBIE PE3YJIbTAThI B CPEPE OTHOIIECHUI 00YUAIOIIMUXCS K CEMbE U POJIUTENSM, B TOM
YHCJIe IOArOTOBKA K CEMEHON KU3HU:

* OTBETCTBEHHOE OTHOILIEHHUE K CO3JaHHI0 CEMbH Ha OCHOBE OCO3HAHHOI'O MPHUHSITHS
LICHHOCTEH CEMEMHOM JKU3HMU;

* TMOJIOXKUTENbHBIA 00pa3 CEMbH, POAUTENHCTBA (OTLOBCTBA W MATEPUHCTBA),
WHTEPUOPU3ALMS TPAJIULIUOHHBIX CEMENHBIX LIEHHOCTEH.

JIMYHOCTHBIE pe3yJbTaThl B cpepe OTHOLIEHUSI 00yUaIOLINXCs K TPYAY, B chepe colnaibHO-
SKOHOMHUYECKUX OTHOIIECHMIA:

* YyBaXEHHE KO BceM (opMaM COOCTBEHHOCTH, TI'OTOBHOCTb K 3alllUTE€ CBOEH
COOCTBEHHOCTH,

* OCO3HaHHBIM BBIOOp Oyaymied mnpodeccun Kak IMyTh W CIOCO0 peanu3anuu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

* TOTOBHOCTb OOYYAlOLIMXCS K TPYAOBOW MpO(ECCHOHATBHON AESITENbHOCTU KakK K
BO3MOXKHOCTH y4YacTUsl B PELUIECHUM JIMYHBIX, OOLIECTBEHHBIX, I'OCYJapCTBEHHBIX,
oOLIeHAIIMOHAIBHBIX MTPOOJIEM;

* TOTPEOHOCTh TPYIOUTHCS, YBaOKEHHE K TPyLy U JIOIIM Tpyaa, TPYIOBBIM
JOCTUKEHUSIM, J100pPOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE OTHOIICHHE K
Pa3HBIM BHJIaM TPYJOBOM IESITEIIbHOCTH;

* TOTOBHOCTbH K CaMOOOCITYKUBaHUIO, BKIIIOUAsi 00yYE€HUE U BBIMOJHEHUE JOMAIIHUX
00s3aHHOCTE.

JImuHOCTHBIE pe3ynbTaThl B cdepe (PU3NYECKOro, MCUXOJIOTMYECKOr0, COLMAIBHOIO H
aKaJIEMUICCKOT0 OJIaromoIydus: 00y4JaroIIuXCsl:

* (¢usnueckoe, SMOIMOHAIBHO-TICUXOJIOTMYECKOE, COLMalIbHOE  OJaromnoiydue
oOyyaromuxcsi B JKU3HM 0OOpa3oBaTeNbHOM OpraHu3aliy, OIIYIIEHUE JEThbMU
0€30MacHOCTH U MCUXO0JIOTHYECKOro KoM(popTa, HH(HOPMAIMOHHON O€301aCHOCTH.

Ilnanupyemblie MeTanpeaMeTHble pe3yabTaThbl ocBoeHuss OOII
MertanpenMeTHble pe3yabTaTbl OCBOCHHUS OCHOBHOM 00pa30BaTENbHOW MPOrPaMMBbl
IPEICTaBIICHbI TPEMsI TPYIIIaMH YHUBEpPCAIbHBIX yueOHbIX aeiicTBuid (YV ).
PerysiTuBHbIe YHHBepCaJbHbIe y4eOHbIe JAeiicTBUSA
Buvinycknux nayyumca:

+  CaMOCTOSITENIbHO OMPEeNATh 11U, 33]aBaTh apaMeTpbl U KPUTEPUH, [0 KOTOPHIM

MO>KHO OTPEJIEIUTh, UTO 1IeJIb JOCTUTHYTA;



OLICHUBATh BO3MOXHBIE TIIOCIEACTBUS JOCTMKEHHS I[IOCTAaBJICHHOM LEIM B
NEeATEeIbHOCTU, COOCTBEHHOM JKU3HU U KU3HU OKPYKAIOIIUX JIHOJICH, OCHOBBIBAsICh Ha
COOOPaKEHUSIX 3TUKH U MOPAJIH;

CTaBUTH U (GOPMYIUPOBATH COOCTBEHHBIE 337]a4l B 00pa30BaTEIbHON NEATEIBHOCTH
Y KU3HEHHBIX CUTYaILUsX;

OLICHUBATh PECYPCHI, B TOM YHCJIE BPEMS U APYTrM€ HEMaTEpUAIbHBIE PECYPCHI,
HEO0OXO0IUMBbIE IS TOCTH>KEHHSI TIOCTABJICHHOH 11€ITH;

BBIOMpATh MYTh JOCTUKEHUS 1€, MIAHUPOBATh PEIlICHHE MOCTaBICHHBIX 3ajad,
ONTUMHU3UPYS MaTEpUATIbLHBIE U HEMATEPUAJIbHBIC 3aTPaThI;

OpraHu30BbIBaTh I(P(HEKTUBHBIN MOUCK PECYpPCOB, HEOOXOMUMBIX TSI JOCTHKCHUS
MMOCTaBJICHHOM 1I€/IH;

CONIOCTABISATh MOJIYYEHHBIN PE3yNbTaT AEATEIBHOCTH C TOCTABJIECHHOM 3apaHee
LETBIO.

Ilo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

Buinycknuk nayuumcs:

HMCKaTh W HaXOJAuTh OOOOIIEHHBIE CHOCOOBI peIlIeHUs] 3a7ady, B TOM 4YHUCIE,
OCYILIECTBIISATh Pa3BEPHYTHIM MH(OPMAIIMOHHBIA MOUCK U CTaBUTh HAa €r0 OCHOBE
HOBbIC (yueOHbIC U NTO3HABATEIIbHBIC) 3a/1a4H;

KPUTHUYECKU OIICHUBATh M WHTEPIPETHPOBATH MH(OOPMAIMIO C Pa3HBIX MO3UIIUH,
pacno3HaBaTh U PUKCUPOBATH MPOTUBOPEUUS B HH(POPMAIIMOHHBIX HCTOYHHUKAX;
UCIIOJIb30BaTh PA3JINYHbIE MOJEIBbHO-CXEMATUUECKUE CPEICTBA JI MPEACTABICHUS
CYLIECTBEHHBIX CBSI3€M W OTHOLIECHHM, a TaKXe NPOTUBOPEYUM, BBISIBICHHBIX B
MH(POPMAITMOHHBIX UCTOYHHUKAX;

HaXOJAUTh M TMPUBOJUTH KPUTHUYECKUE APTyMEHTHl B OTHOLICHUM JEUCTBUU U
CYXXJICHUH JPyroro; CIOKOMHO U pa3yMHO OTHOCUTHCS K KPUTUUYECKUM 3aMEUaHUSIM
B OTHOIICHUM COOCTBEHHOTO CYXKJICHHS, paccMaTpuUBaTh HX KakK pecypc
COOCTBEHHOT'O Pa3BUTHS;

BBIXOJIUTH 32 PAMKH Y4EOHOTO MPEeIMETa U OCYIIECTBIISITH IIeJICHAPABICHHBIN MTOUCK
BO3MOYKHOCTEH JIJIsl IIMPOKOTO MEepeHoca CPEACTB U CIIOCOOOB ICHCTBUS;
BBICTpaMBaTh HWHJMBUAYAJIbHYIO 00pa30BaTENIbHYIO TPAaeKTOPUIO, YUUTHIBAs
OTPAHUYCHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIC OIPAHUYCHUS;

MEHSITh U yJIep>KUBATh Pa3HbIC MTO3UIIMHU B ITO3HABATEIILHON JIEATEIIbHOCTH.
KoMMyHuKaTHBHBIC YHHBEpPCaJbHbIe Y4eOHbIE JeHCTBUS

Buinycknuk nayuumca:

OCYILIECTBIISTH JIEJIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU
(kak BHYTpU 00Opa30BaTEIBHONW OpPraHU3aIliy, TaK U 3a €€ Ipenesamu), moI0upaTh
NapTHEPOB  JUIS  JEJIOBOM  KOMMYHMKAllUM  HMCXOJs U3  COOOpakeHHI
PEe3yJIbTaTUBHOCTH B3aUMO/JICUCTBUS, & HE TUYHBIX CUMIIATUH;



IIPU OCYIIECTBICHUU TPYIIIOBOM pabOThl OBITH KaK PYKOBOAMUTENEM, TaK U YJICHOM
KOMaH/IbI B Pa3HBIX POJISIX (TeHEpaTop WeH, KPUTHUK, UCTIOTHUTEIb, BEICTYITAFOIITHH,
AKCHEPT U T.1I.);

KOOPJIMHUPOBATh W BBITIONHATH pa0OTy B YCIOBHUSX PEaTbHOTO, BUPTYIBHOTO H
KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BepHYTO, JJOTUYHO W TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BaHHUEM
aJICKBaTHBIX (YCTHBIX U TUCHMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacrno3HaBaTh KOH(MJIMKTOTEHHBIC CUTYaIlMH W TMPEA0TBpaIiaTh KOHQIHUKTH 0 UX
aKTUBHOM (pa3bl, BBICTpPAWBATh JIEIOBYI0O M 00pa30BaTEIbHYI0 KOMMYHHKAIIUIO,
n30erast JTMIHOCTHBIX OTICHOYHBIX CY)KICHHM.

1.2.3. Ilnanupyemble npeIMeTHbIE Pe3yJbTAThI

B pesynbrare uzyueHus: yueOHOro nmpeamMera « XMMus» Ha YPOBHE CPETHEro oOIIero

00pa30-BaHUS 8bINYCKHUK HA VelyONeHHOM YPOBHE HAYHUUMCAL:

pacKphIBaTh Ha MPHUMEpPax poJib XUMHUHU B (POPMUPOBAHUM COBPEMEHHOW HAy4YHOU
KapTUHBI MHUpa U B MPAKTUYECKOW NEATETHHOCTH YEJIOBEKA, B3aUMOCBSI3b MEXKITY
XUMHEH ¥ IPYTUMHU €CTECTBEHHBIMHU HAYKaMH;

WJUTIOCTPUPOBATh Ha MPUMEpPAX CTAHOBJICHHUE M ABOJIOLHUI0 OPraHUYECKOW XUMHUU
KaK HayKH Ha pa3JIMuYHbIX UICTOPUUYECKHUX ATaIax €€ Pa3BUTHS;

YCTaHABJIMUBATh TMPUYMHHO-CJIC/ICTBEHHBIE CBSI3M MEXAY CTPOCHHEM aTOMOB
XUMHUYECKUX DJIEMEHTOB W TEPUOAMYECKHMM HM3MEHEHHUEM CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COEIUHEHUI B COOTBETCTBUU C TIOJIOKEHUEM XHUMHYECKUX
AJIEMEHTOB B NEPUOAUYECKON CUCTEME;

aHAJM3UPOBATh COCTaB, CTPOCHUE M CBOWMCTBA BEIIECTB, MPUMEHSS TMOJOXKCHUS
OCHOBHBIX XUMHUYECKHMX TEOPUH: XUMHUYECKOTO CTPOCHUS  OPraHUYECKUX
coequHenni  A.M. DbyrtiepoBa, cTpoeHus  aroma, XUMHYECKOW CBSI3H,
AIEKTPOJIUTUUECKON  JUCCOIMAIMM KHUCJIOT M OCHOBAaHUM, yCTaHABIMBATh
NPUYUHHO-CIICICTBEHHbIE CBSI3W MEXKAY CBOWCTBAMH BEIIECTBA U €0 COCTaBOM U
CTPOEHUEM;

NPUMEHSITh TPaBWIA CHUCTEMAaTUYECKONM MEXAYHAPOTHONM HOMEHKJIATYphl Kak
CPEACTBA pa3IMYCHUS U UACHTU(UKAIIUU BEIIECTB MO UX COCTABY U CTPOCHHUIO;
COCTaBJISITh MOJICKYJISIPHBIE W CTPYKTYypHbIE (OPMYJIBI HEOPraHUYECKUX W
OpraHWYEeCKHUX BEIIECTB KaK HOCHUTEslel HH(pOpMaIuu O CTPOSHUH BEIEeCTBa, €ro
CBOMCTBAX W MPUHAIC)KHOCTH K ONPEICTICHHOMY KJIacCy COCIMHEHUI;

OOBSCHATH TPUPOTY M CIOCOOBI 00pa30BaHUS XMUMHUYECKOW CBSI3H: KOBAJICHTHOM
(MOJIApHOM, HEMOJIIPHOM), WOHHOW, METAJUIMYECKOH, BOJOPOJHOW — C LEJBIO
OTIPE/ICIICHUS XUMUYECKON aKTUBHOCTH BEIIIECTB;

XapakTepu3oBaTh (U3UYECKUE CBONCTBA HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB M YCTaHABJIMBaTh 3aBUCUMOCTHh (PU3MUYECKUX CBOMCTB BEIIECTB OT THIA
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KPUCTAJUTMYECKOMN PEIIETKH;

XapaKTEepU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUM XMMHUYECKUX CBOWCTB IPOCTBIX
BEILIECTB, BOJOPOIHBIX COCIMHEHUH, BBICIIMX OKCHJIOB U TUAPOKCUIOB;

IIPUBOAUTH TIPUMEPBl XUMHUYECKUX PEAKIUH, PpAaCKPbIBAIOIIUX XapaKTEpHbIE
XUMUYECKHE CBOMCTBA HEOPraHUYECKWX M OPraHWYECKUX BEIIECTB H3yYEHHBIX
KJIACCOB C LIEJIbI0 UX HACHTU(DUKAIMU U 00BSICHEHUSI 00JIaCTH IPUMEHEHUS;
ONPENIENATh MEXaHU3M PEAKIIMM B 3aBUCUMOCTH OT YCJIOBUM MPOBEACHUS PEAKIINU
U TNPOTHO3UPOBATh BO3MOYKHOCTb MPOTEKAHWS XMMHUYECKUX PEaKIMi Ha OCHOBE
THIIA XUMHYECKOU CBSI3U U aKTUBHOCTH PEAareHTOB;

yCTaHaBJIMBaTh  3aBUCHUMOCTh  PEAKIMOHHOM  CHOCOOHOCTH  OPraHUYECKHUX
COCIMHEHUN OT XapakTepa B3aUMHOIO BIIMSHHUS aTOMOB B MOJIEKYJIAaX C LEJBIO
IIPOTHO3UPOBAHMS IIPOLYKTOB PEAKIINHY;

YCTaHABIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW pPEAaKUMU U CMEILICHUS
XUMHYECKOTO PAaBHOBECUS OT Pa3IUYHbIX (DAKTOPOB C ILEJIBIO ONpEeACICHHUS
ONTUMAJIbHBIX YCIOBUM IIPOTEKAHUS XUMUYECKHUX IPOLIECCOB;

YCTaHABJIMBaTh T'E€HETUYECKYIO CBS3b MEXIy KIAcCaMU HEOPTaHMYECKUX U
OpraHMYECKUX BEWIECTB I OOOCHOBaHUS NPHUHLMIIHAIBHON BO3MOKHOCTH
IIOJIyYEHNsT HEOPTraHWYECKUX M OPTaHUMYECKHUX COEAMHEHUM 33alaHHOrO0 COCTaBa U
CTPOCHUS;

Hoa0MpaTh PEAreHThl, YCIOBUS U ONPEAEIATh NPOAYKThl PEAKIUNA, MO3BOJISIOIINX
peain3oBaTh J1a00paTOPHBIE U MPOMBIIIJICHHBIE CLIOCOOBI MOMYyUYEHHUs] Ba)KHEHIINX
HEOPraHUYECKUX U OPraHUYECKUX BEILECTB;

ONPENENATh XapakTep Cpeabl B PE3YyJbTATe THUAPOJIU3d HEOPTAHUYECKUX H
OpPraHMYECKUX BEIIECTB W IPUBOAUTH IIPUMEPHl TUIPOJM3a BELIECTB B
MOBCEAHEBHOM JKM3HM YEJOBEKa, OMOJOTMYECKMX OOMEHHBIX mpoleccax Hu
ITPOMBIIIJIEHHOCTH;

IIPUBOJIUTH TPUMEPHI OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAaKUUMd B IPUPOJE,
IIPOU3BOJCTBEHHBIX IPOLIECCAX U KUZHEACIATEIBHOCTH OPTaHU3MOB;

00OCHOBBIBaTh MPAKTUUECKOE HCIOJIb30BAHUE HEOPraHMYECKUX M OPraHMYECKUX
BEUIECTB U X PEaKUUi B IPOMBIIIEHHOCTH U OBITY;

BBIIIOJIHATh XMUMHUYECKAW OKCIHEPUMEHT II0 pACIO3HABAHUIO U  IOJYYEHUIO
HEOPTraHWYECKUX U OPTaHUYECKUX BEIIECTB, OTHOCSIIIMXCS K Pa3JIMYHBIM Kiaccam
COEJIMHEHUH, B COOTBETCTBUHU C MpaBUJIAMHU U MpUeMaMu Oe30macHoil padoThl €
XMMHYECKUMU BEIIECTBAMU U JJaOOpaTOPHBIM 000PYIOBAaHUEM;

NPOBOJUTH PacyeThl Ha OCHOBE XUMHUYECKHUX (POPMYN M ypaBHEHHM peaxIiuii:
HaXOXKJIEHUE MOJIEKYJIApHOH (OpPMyNbl OpPraHUYECKOro BEIIECTBA IO  €ro
IJIOTHOCTA M MAacCCOBBIM JOJISIM JJIEMEHTOB, BXOASIIMX B €ro COCTaB, WIN IO
OpOAYKTaM CrOpaHMs; pacyeTbl MAacCOBOM J0AM  (Macchl) XUMHYECKOTO



11

COCIMHEHHUSI B CMECH; pacyeThl MacChl (00beMa, KOJIMYECTBA BEIIECTBA) MIPOTYKTOB
peaKkiu, eciiu OJTHO U3

BEIIIECTB JIAHO B M30BITKE (MMEET MPUMECH ); pacueThl MACCOBOU MM OO BEMHOM 0N
BBIXOJIa MPOJAYKTA PEAKIIMU OT TEOPETHUUYECKH BO3MOXKHOIO; PacyeThl TEILJIOBOTO
addekTa peakiuu; pacueTbl OObEMHBIX OTHOIICHHH Ta30B NPU XUMHYECKUX
peaKIusaX; pacueTbl Macchl (00beMa, KOJIMUECTBA BEIICCTBA) MPOJAYKTA PEAKIIUU,
€CIId OJIHO M3 BEIIECTB JIAaHO B BUJE pAacTBOpa C ONPEICICHHOW MAaCCOBOHM J0JEH
PacTBOPEHHOTO BEIIECTBA,;

WCIIOJIb30BaTh METOJIbl HAYyYHOTO IIO3HAHWS: aHaliu3, CHUHTE3, MOJICITUPOBaHUE
XUMHYECKUX TPOIECCOB U SBIICHUW — MPHU PEUICHUU Y4eOHO-HCCIICI0BATEIHCKUX
3aJad MO0 WM3YyYCHUIO CBOWCTB, CIOCOOOB TIONYYCHHS] ¥  PAaCIIO3HABAHMSI
OpraHWYECKUX BEIIECTB;

BJIAJICTh IIPaBUJIAMHU 0€30I1aCHOTO OOpaIleHUs ¢ €IKMMH, TOPIOYMMHU U TOKCUYHBIMH
BEIIIECTBAMHU, CPEJICTBAMHU OBITOBOM XUMUHU;

OCYILIECTBIISITh MIOUCK XUMHUYECKOM uHopMauu o Ha3BaHUSM,
uaeHTuduKaropam, CTpyKTypHbIM (hOopMyJiaM BEIIECTB;

KPUTUYECKH OLICHMBAaTh M HHTEPIPETUPOBATH XUMHUYECKYI0 HWH(OpMaIHIo,
COJIEpKaIylOCs B COOOIIEHUAX CpPEICTB MaccoBOM HWHMOpManuu, pecypcax
NuTepHeTa, HAyYHO-TIOMYJISIPHBIX CTAThSIX C TOUKH 3PEHUSI €CTECTBEHHO-HAYYHOMU
KOPPEKTHOCTH B IIESAX BBISBICHHUS OIIMOOYHBIX CYXIACHUH M (HOPMHUPOBAHHS
COOCTBEHHOM TTO3UIINH;

yCTaHABIIMBaTh B3aUMOCBS3M MEXIy ¢akTaMd W TEOpUed, MPUIMHOM U
CJICICTBUEM TPH aHaJIM3€ MPOOJIEMHBIX CUTYyallMii U 0OOCHOBAHMM MPUHHUMAEMBIX
PEILICHUI Ha OCHOBE XUMUYECKUX 3HAHUI;

NPEACTaBIsATh MYTU  PEIICHUS] VIOOAIBHBIX  MPOOJIeM, CTOAIIUX  Mepes
YEeJIOBEUYECTBOM, M TEPCHEKTUBHBIX HAMPABJICHUN pa3BUTHUS XUMHYECKUX
TEXHOJIOTUM, B TOM YHCJIE TEXHOJOTHMH COBPEMEHHBIX MAaTEPHAJIOB C Pa3IMYHON
(GYHKITMOHAIBHOCTBIO, BO300HOBJISIEMBIX HCTOYHUKOB CHIPbs, TMepepaboTKu U
YTHJIM3AIUN TPOMBIIIJICHHBIX U OBITOBBIX OTXOOB.

BoinycKHHMK Ha yriIyOJICHHOM YPOBHE IMOJIYYUT BO3MOKHOCTh HAYYHMTHCH:

Gdopmynuposams yensb UCCIe008aHUS, 8blOBUSAMb U NPOBEPSMb IKCNEPUMEHMATLHO
2Unomesvl 0 XUMUYECKUX CBOUCMBAX 8eUeCmE Ha OCHOBE UX COCMABA U CMPOEHUS,
UX CnocooHoCmu 6CMynams 6 XuMudeckue peakyuu, 0 xapakmepe u npooyKmax
PA3TUYHBIX XUMUYLECKUX PeaKyull;

CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb XUMUUECKUe SKCNePUMEHMbl C
cobnooenuem npasuil 0e30nacHol pabomvl ¢ Geujecmeamu U J1aboOpamopHbiM
obopyoosaruem,

UHMEPNPemuposams OAHHblE O COCMABEe U CMPOCHUU Beuecms, NOJIYYeHHblEe C
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NOMOUbIO COBPEMEHHBIX 4)1/{3MKO-XMMM’{€CKMX M€m0006,'

* Onucsbleanb COCMOAHUE IIEKMPOHA 6 AMOMe HA OCHOBE COBPEMEHHbIX KEAHNIOB60-
MexarnudecKkux npedcmaeﬂeHuzZ 0 Cmpoeruu amoma 07151 0ObSCHEHUS pesynobmanios
CNneKmMpAjlbHO2CO0 AHAJIU3A seuecms,

* Xapaxkmepuzoeambs pOJlb asomocodepz)fcamux cemepoyuKiudecKux coeourenutl u
HYKJIE€UHOBblX KUCTIOM KAK sadicHeluux buonocuYecKy AKMuHbIX eeuecms,
NnpPOcHO3UpOo6anlb 6O03MONHNCHOCMb npomexKaHus OKUCITIUMENIBbHO-
60CCMAHOBUMETIbHBIX peam;m?, Jesfcauux 6 OCHO6€e I’llePOOHle u
np0u3600cm6€HHle npoyeccos.

CoaeprkaHue TeM y4eOHOT0 Kypca
Tema 1. TeopeTnyeckue 0CHOBbI XMMHH.

CoBpeMeHHbBIE TPEACTaBICHUS O CTpOeHHH aroma. M3otombl. PaanoakTUBHOCTH.
[TonsTie O mpeBpallleHWH XHUMWYECKHX OJJEMEHTOB. YPAaBHECHUS SJICPHBIX PEAKIIHM.
JIBiIb>KeHWE DdJIEKTpoHAa B aroMe. ATomHass opOutanb. KBaHTOBbIE uMClia: TJIAaBHOE,
opOUTalIbHOE, MAarHuTHOE, CHUHOBOE. I[IpuHLMMBI pacnpencieHUusT 3JIEKTPOHOB MO
JSHEPreTUYECKUM YPOBHSAM M MOAYPOBHsAM: npuHUMnN [laynu, IpuUHOUII MUHUMaIbHOU
sHepruu. [locrenoBaTebHOCTD 3aMOJHEHUS DJIEKTPOHHBIX 000JI04eK B aToMax. [IpaBuiio
B. M. KneukoBckoro. Pacnpenenenue anekTpoHoB 1o opburtansm. [IpaBuno XyHnna.
DnexkTpoHHBIE U rpaduyeckre GOPMYITbl ATOMOB JIEMEHTOB MAJIBIX U OOJIBIINX IEPHOIOB.

CBoiicTBa XMMHYECKHX dJEeMEHTOB. Kiaccudukaius XUMHYECKUX DJIEMEHTOB.
[leppoguyecknuii 3aKOH W MEPUOAMYECKAS CUCTEMa XMMHUYECKMX diemeHTtoB [l .
MenpaeneeBa. XapakTepUCTUKA XUMUYECKHUX CBOMCTB 3JIEMEHTOB TJIABHBIX MOJATPYNI U
MEPUOIUYHOCTh X U3MEHEHHUS B CBETE AJIEKTPOHHOTO CTPOCHUS aToMa.

Xumuyeckasi cBsA3b. CTpoeHUE MOJIEKyJ. BalleHTHblE 3JeKTpOHBI. BajaeHTHOCTS.
BanenTHpie BO3MOXKHOCTH aToMoOB. Buasl xumudeckod cBsizm atromoB. OOpazoBaHHe
KOB&JIEHTHOW CBA3U. (CBOHCTBAa KOBAJIEHTHOW CBS3UM. METOJ BaJICHTHBIX CBSI3€H.
[Ipenckazanue reoMeTpuud 4YacTUIl W TUNA TUOpPUIM3AIMKM ATOMHBIX OpOUTaNe
LHEHTPAIBHOTO aTOMa JIJIsl COEAMHEHUH S- U P-3J1€eMEHTOB cocTtaBa ABy. Onipenenenue tumna
TUOPHUAN3AIIMKY ATOMHBIX OpOUTAaJIel IEHTPAILHOTO aToMa JIJIsl YacTHIl (MOJIEKYJI, HOHOB) C
KpaTHBIMU CBsI3IMH. [Ipejckazanue reoMeTpuueckoil GopMbl YacTUIl C HEMOEICHHBIMU
rnapamu 3JeKTpOHOB. IlomApHOCTH CBSI3U. JIMIIOJIBHBI MOMEHT CBSI3M W JUITOJIBHBIN
MOMEHT MOJIEKYJIbI, UX B3aUMOCBS3b. BoiopoaHas CBs3b.

Knaccudukanys HeopraHU4eCKUX U OpTaHMYeCKUX BemiecTB. KonmmuecTBo BemecTa.
Monsipnast macca. [locrosiHHast ABoraapo. MaccoBas (00beMHasi, MOJIbHAs ) 10JIs dJIEMEHTa
B COCJAMHCHWHM, KOMIIOHEHTa B CMECH, NPUMECH, BBIXOJA MPOJAYKTa PEAKIUU OT
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TEOPETUYECKH BO3MOKHOT0. ["'a3000pa3Hoe cocTosHMEe BeliecTBa. ['a30Bble 3aKOHBI: 3aKOH
00BbEMHBIX OTHOIICHUM, 3aKOH ABOrajpo, OObEIMHEHHBIN Ta30BbIM 3aKOH, YpaBHEHUE
MenneneeBa-Knaneiipona. CpenHsisi MoJisipHast Macca cMecu razoB. OObeMHasi 1 MaccoBast
JI0J1s1 KOMIIOHEHTOB Ta30BOM CMECH.

IIpakTHyeckas 4acTh:

PemieHue pacu€THBIX 3aJad Ha BBIYMCICHUE MACCOBBIX JIOJIEM JJIEMEHTOB B
COCMHEHUHU, BBIBOJT (DOPMYIIBI IO MACCOBBIM JIOJISIM 3JIEMEHTOB B COCAMHEHHUH.

Pemenue pacu€THBIX 3a/1a4 Ha BBIXOJ] MPOIYKTa peakiuy, Ha COCTAB CMECEU, TPUMECH.
Tema 2: Xumnueckasi peakuusi.

DHepreTrka XMMHUYECKUX MpeBparieHuit. JHTanbpnus. TemtoBoit 3G hekT XuMUIeCKux
peaKuuil. DHIOTEPMUUYECKUE M DK30TEPMUYECKHE  XUMHUYECKHUE  PEAKIIUH.
Tepmoxumudeckue ypaBHeHus. 3akoH I'ecca. DuTponus. Dueprus [ m66ca. BozmokHOCTH
MIPOTEKAHUS XUMHUYECKUX PEAKIUN.

CKopoCcTh XMMHYECKUX peakiui. 3aBUCUMOCTh CKOPOCTH OT YCJIIOBUW MPOTEKAHMS
peakuuu. 3aKOoH JACHCTByIOIMX Macc. KOHCTaHTa CKOPOCTH XMMHYECKOW pEaKIIMH.
[TpaBuio Baut- 'odda.

HeoOpatumble u oOpaTumble peakiuu. XUMHUYECKOE PaBHOBECUE U YCJIOBHUS €ro
cmemennss  (mpunuun  Jle  Illatense). Konctanta paBHOBecus. PaBHOBecHbIe
KOHIICHTPALUH.

[IpakTHyeckas 4acThb:

Pemenne pacuy€THBIX 3a7a4 110 TEPMOXUMHUYECKUM YPABHEHUSIM.

Pemenre pacu€THBIX 3a7a4 Ha BBIYMCIIEHHE CKOPOCTH XMMUYECKON PEAKLIUN.

OxucnurensHo-BoccTaHoBUTENbHBIE peakuun (OBP). Ilpomeccel okucnenuss u
BoccTaHoBieHus. Cocrapiienue ypaBHeHuii OBP: meTon anekTpoHHOTO OanaHca U METOA
nojypeakiuid (MOHHO- 3JIeKTpOoHHBIN MeTox). Kiaccuduxanus OBP: MexxMonekyspHebIe,
BHYTPHUMOJIEKYJISIPHBIE, JTUCTIPONIOPLIMOHUPOBAHUS (caMOOKHCIIEHHUS -
caMoBOCCTaHOBJIeHUsI). BoccTanoButenu u okuciurenu. Bnusaue Ha xapaktep OBP
KOHLIEHTpAlMl BELIECTB, CPEAbl PAacTBOpPA, CHUJbl OKHCIWTEIS W BOCCTAHOBUTEIS,
TEMIIEpaTyphl.

[lonsiTe 00 3JIEKTPOAHBIX MOTEHIMANAX. DJIEKTPOXUMHUYECKUN P HAIpPsHKEHUM
METaJUIOB. ["aJlbBaHUYECKUE DIIEMEHTHI. Y CTPOMCTBO raJIbBAHUYECKOTO dJIeMeHTa JlaHnaiis
- SlkoOwu.

DJIEKTPOJIN3 BOJHBIX PACTBOPOB KUCIIOT, IETOYEH U COJIEH, pacIyiaBOB COJIEN U IIEIOUECH.
3akon Dapages.

[IpakTHyeckas 4acThb:

CocraBnenue ypaBHeHuir OBP wmeTomom anekTpoHHOro OanmaHca U METOJOM
TOJIyPEAKIIUH.
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CocraBnenue ypaBHEHUH JIEKTPOJIN3a, PEILICHNE PACYETHBIX 3a1a4 C UCIIOJIb30BAaHUEM

3akoHa Papazes.

PactBoprl.  Teopust snekTpoiuThyueckoil aucconuanu. CrocoObl BbIpaKEHUS
KOHLIEHTPAlMU pacTBOpa. 3aBUCUMOCTbh PACTBOPUMOCTH OT TEMIEPATYPBHI.
DNEKTPOJIUTBI U HEDJIEKTPOJIMTHI. JJIEKTPOJUTHUYECKAs IUCCOLMAnUs B PacTBOPaxX M
pacmiaBax. Posib BOObl B Ipoliecce dIEKTpOJIMTHYECKON aucconuanuu. CrerneHb
nuccouuanuu. CHiIbHbIE U ciadble 3JeKTpoauTsl. KoHcTanTa aucconuany. XUMUYECKUE
CBOMCTBA KHCJIOT, COJIEW M OCHOBAHMM B CBETE TEOPHUH DJIEKTPOJIUTUYECKON TUCCOLUALINN.

HeoOpatumblii ruaponn3 OMHApHBIX coequHeHH. OOpaTUMBIA THAPOIU3 COJCH.

HeoOpatumblit coBmecTHbIl Tuapoin3. CTeneHb MPOTOIW3a U KUCIOTHOCTH CPEJbI.
CMmelieHre  paBHOBECHS  MpoToiM3a  (OEHCTBHE  TEMIeEparypbl, KOHLEHTpaluH,
OJIHOMMEHHBIX HOHOB).
IIpakTHyeckas 4acTb:

CocraBneHue MOJEKYJSIPHBIX M HMOHHBIX YPAaBHEHWH, pPEaKkIMi THIPOJM3a COJIEH,

6I/IHapHI>IX COGI[I/IHGHI/II\/'I, OPraHUYCCKHUX BCIICCTB.

DopMbl Opra"su3anuy V4eOHbIX 3aHITHI

1. YpOK OTKpBITHII HOBBIX 3HAHMII: MPOOJIEMHBIN YPOK, Oecena, MyabTUMEINA-YPOK, UTpa,
YPOKH CMEIIAHHOTO TUIIA.

2. Ypok pedriekcun: NpakTUKyM, KOMOMHUPOBAaHHBIN YpOK.

3. Ypok 00111eMeT01010rMUeCKOM HAaIIPABJIEHHOCTH (CUCTEMATH3al[Mi 3HaHUI): KOHKYPC,
DKCKYpPCHSl, YPOK-UTpa

4. Ypox pa3BHUBAIOLIETO KOHTPOJIS: MMCbMEHHbIE Pa0OThl, YCTHBIE ONMPOCHI, TBOPUECKUI
OTYET, 3alUTa IPOEKTOB, TECTUPOBAHUE.

OCHOBHBIE BUIbl YU€OHOU J1€ITEIbHOCTH

CO CJIOBECHOU (3HAKOBOW) OCHOBOM:

1. Cnymianue oObSICHEHUIM YIUTES.
2. Ciymianue ¥ aHaJIu3 BBICTYIUICHU CBOMX TOBApUIIEH.
3. CamocTtosaTenpHas paboTa ¢ y4eOHUKOM.
4. PaboTa ¢ Hay4HO-TIOMYJISIPHOM JIUTEPATYPO.
5. Hanmucanue pedeparoB u T0KIaI0B.
6. Cucremaru3aiusi yaeOHOTO MaTepHana.
HA OCHOBE BOCHPHSITHS DJIEMEHTOB JICHCTBUTEIIBHOCTH:

1. HaGmofenue 3a JEMOHCTPALUSMH YIUTEISL.

2. [IpocMoTp yueOHbIX (PHIIEMOB.

3. O0ObsicHeHne HAOMIOAAEMBIX SIBJICHUM.

4. Vzyuenue ycTpoicTBa MPUOOPOB MO MOMIETISIM U YEPTEIKAM.
5. AHanu3 npoOJIEeMHBIX CUTYaIUH.
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C IIPAKTUYECKOU (OIBITHOI) OCHOBOIL:

1.
. Pabota ¢ pa3gaToyHbIM MaTepuaioM.
. COop u xknaccudukarys KOIJIEKIIMOHHOTO MaTepHara.

©O© 0 NO Ol W DN

Pemenue 9KCIICPUMCHTAJIbHBIX 3a1a4.

. BeimonHnenne GpoHTaIBHBIX JJA00PATOPHBIX PAOOT.

. BermonHenne paboT nmpakTukyma.

. COopka nmpubopoB U3 TOTOBBIX JeTalIel U KOHCTPYKITUH.

. BeIsiBIIeHHE 1 ycTpaHeHHE HEMCITPaBHOCTEH B IpHOOpax.

. [TocTpoeHme TUITOTE3HI HA OCHOBE aHAIN3a UMEIOIITUXCS TAHHBIX.

HpOBeI[CHI/Ie HCCJICA0OBATCIILCKOIO OKCIICPUMCHTA.

10. MopenupoBaHue U KOHCTPYUPOBAHHUE.
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KAJIEHIAPHO-TEMATHUYECKOE INTAHUPOBAHUNE

17

Ne
n/m

HazBanwue pasnena, Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3yUYCHUS

Tema 1. TeopeTndyeckue 0CHOBBI XMMHUM (5 YacoB)

CoBpeMEHHBIE PEICTABICHUS O CTPOCHUU
aToMa. DJIEKTPOHHBIC KOHPUTYpPAIIUH aTOMOB.
KBanroBrle uncna. Pemenue 3aganauii vactu A

(3amanue 1).

1

06.09

HepI/IOIII/I‘-IeCKI/Iﬁ 3daKOH U IICPHOJNYCCKAA

cUcTeMa XMMHYECKuX djeMeHToB J[. 1.

MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS

XUMUYECKUX CBOMCTB 3JIEMEHTOB U UX
COCIMHEHUH 0 MEPUOJIaM U TPYIIIaM.
Pewienue 3ananumii yactu A (3aganue 2).

13.09

DNeKTpoOTpULIATeIbHOCTh. CTeneHb
OKHCJICHHS M BAJICHTHOCTh XUMHUYECKUX
nJIEMEHTOB. Pelrenue 3aganui yactu A
(3amanue 3).

20.09

Xumuueckas CBsA3b. BUIBI XMMHYSCKHX
CBsI3€H: KOBaJICHTHAsI, MOHHAs,
MeTalandecKkas cBa3u. BemiecrBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO

27.09
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cTpoeHus. Thn KpUCTaNIMYECKOW PEIIETKHY.
Pemenue 3amanmii yactu A (3aganue 4).

[TpuunHBI MHOTOOOpa3us BEIICCTB: H30MEPHS,
TOMOJIOTHS, AJUIOTPOITUS, H30TOTHS. Perrenue
3amanuii yactu A (3amanus 4,11).

04.10

Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKUX COeTUHCHHN. Pernenne
3ajiaHuil yactu A (3aganue 5).

11.10

XapakTepHble XUMUYECKAE CBOMCTBA
IPOCTBIX BEIIECTB — METAJUIOB: IIEJIOYHBIX,
IEIOYHO3EMEIBHBIX, MarHusl, aJIFOMUHHS;
MIEPEXOJHBIX METAJUIOB. MEAM, IUHKA, XPOMa,
xKenesa.

18.10

XapakTepHble XUMUYECKHE CBOMCTBA
MPOCTHIX BEUIECTB — HEMETAJIOB: BOAOPO/Ia,
raJIoOr€HOB, KUCJIOPOJa, CEPHI, a30Ta,
dbocdopa, yraeposa, KpeMHHUS.

25.10

Kontponbnas padora Nel « Knmaccudukarus
¥ HOMEHKJIaTypa HEOPTraHUYEeCKUX
COCIMHEHU I

08.11

10.

XapakTepHble XUMHUYECKHE CBOWMCTBA
OKCHJIOB U KHUCJIOT. XapaKTepHbIE
XAMUYECKHUE CBOWCTBA COJIEU: CPEAHUX,

15.11
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KHCJIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha
npuMepe COSAMHEHHUI aTlOMUHUS U 1IMHKA).

11.

Pemenne TecToBRIX 3amanuii 6,7,8 yactu A

22.11

12.

B3anMoCBsI3b pa3IMUHBIX  KJIACCOB
HEOPraHWYECKHMX BEIIECTB. PerieHue
TECTOBBIX 3aMaHui 9 yacth A.

29.11

13.

Pemenne TectoBbix 3amanuii 31 yactu B.

06.12

14.

Knaccudukamms 1 HOMEHKIIaTypa
OpraHNYECKHUX COeNUHEHUM. Pemenne
3agaHui yactu A (3amanue 10).

13.12

15.

XapakTepHble XUMUYECKHE CBOMCTBA
apoMaTHUECKUX yriaeBOA0poaoB (OeH301a U
rOMOJIOTOB OeH30i1a, cTHposia) Perenue
TECTOBBIX 3a7aHuii 12,14 yactu A.

20.12

16.

XapakTepHble XUMUYECKHUE CBONCTBA
IIPEACIIBHBIX OJJHOATOMHBIX U MHOI'O-
aTOMHBIX CIIUPTOB, (eHomna Pemenne
TECTOBBIX 3afaHuii 12,15 yactu A.

10.01

17.

XapakTepHble XMMUYECKAE CBOMCTBA
aNbJIeTUAO0B, KAPOOHOBBIX KHUCIIOT, CIOXKHBIX
a¢upoB Permenue TecToBbIX 3amanuit 12,15
yacTtu A.

17.01

18.

XapakTepHble XMMUYECKHAE CBOMCTBA
a30TCOJIEPKAIUX OPraHUYECKUX CO-

24.01
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eﬂHHCHHﬁZ AMHMHOB 1 aMHUHOKHCJIOT.

Baxkueiinme cnocoOb! IMOJIYYCHUS aMHHOB H
aMHUHOKHUCJIOT. PenieHrue TeCTOBBIX 3aJaHuM 13

qyacT A.

19.

buonoruueckn BaxHbIE BEUIECTBA: KHUPHI,
OeNKH, yriaeBoasl (MOHO- caxapu/bl,
JTUcaxapuipl, IoJMcaxapussl). Penenne
TECTOBBIX 3agaHui 13 yactu A.

31.01

20.

B3anMOoCBSI3b OpraHUYEeCKUX COSUHEHUIA.
Pemenue 3aganuit vactu A (3aganue 16).

07.02

21.

Peaxkiiuu, moaATBEepIKIAIONIHE B3aHMOCBSI3b
OpPraHWYECKHUX COCIMHCHUN. Pemenue
3ajanuit vactu B (3amanue 32).

14.02

22.

Pemenue 3aga4 Ha ycTaHOBIEHUE
MOJIEKYJISIPHON U CTPYKTYPHOI (pOpMYJIbI
BellecTsa. Pemenue 3anannii 33 yactu B.

21.02

23.

Knaccudukarus XUuMUYECKUX peakifii B

HEOPraHWYECKOW U HEOPraHUYECKON XUMUMU.

Pemenue 3ananuii uactu A (17 3aganue).

28.102

24,

[TpakTuueckas pabota« CKopoCTh
XUMUYECKUX peaKiiuii. 3aBUCUMOCTh

CKOPOCTH OT yCJIOBUI NPOTEKAHUS PEAKLIUN)

07.03

25.

OO0partuMble 1 HEOOpaTUMBbIE PEAKIIUU.
XHUMHUYECKOE PAaBHOBECHE U YCIIOBUS €TI0

14.03
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cMmemenus (npunuun Jle- llarense).Pemenne
3ajanuii yactu A (3amganue 22,23).

26.

TemnnoBoit 3P heKT XUMHIECKUX PEaKITUH.
TepMOXUMHUYECKHE YPABHEHUS PEAKIIUU.
Pemenne pacu€THbIX 3a1a4 110
TEPMOXUMHUYECKUM ypaBHEHUAM. Pelienue
3agaHuil yactu A (3amanue 27).

21.03

217.

Brrunciaenus Macchl IPOIyKTa peaKIiuu, eCIIH
Macca UCXOJQHOTO BEIECTBA, COACPIKUT
ONPEACIIEHHYIO T0JI0 TpuMeceil. Pemienune
3ajaHui yactu A (3amanue 28).

04.04

28.

BbrumciieHus Macchl MPOIYKTa PEAKIUH, €CITU
OJIHO W3 UCXOJHBIX BEIIECTB JaHO B U30BITKE.
Pemenne 3ananuii yactu A (3amanue 28).

11.04

29.

OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIC pEeaKunu.

[Tpouiecchbl OKHCIEHUsI U BOCCTAHOBJICHUSI.
Pemenue 3ananuii yactu AB (3aganue 19,29).

18.04

30.

PacTtBopsl. Pacuérel ¢ ucnonp3oBaHHEM
MOHITHH «PacTBOPUMOCTH,

«MaccoBas J10JI BEIIECTBA B PACTBOPE».
Pemenue 3ananuii yactu A (3ananue 26, 34).

25.04

31.

KonTponsHas pabora Ne2 «maccoBast 1075
BELIECTBA B PACTBOPEY.

03.05

32.

DnekTponuTuueckas nuccoruanus. CuibHbIe
U ciabble AIEKTPOIUTHI. Peakiiuu noHHOTO

10.05
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obmena. Pemenue 3ananunii yactu A (3a1anue
24).

I'unponus coneit. Cpena BOJHBIX PACTBOPOB:

16.05
33. | kucnas, HelTpanpHas, 1menoyHas. Pemenue
3agaHui yactu A (3amanue 21).
OO0mme HayYHbIE TPUHITAIIBI XHMHUYIECKOTO 23.05
34.

IMpOn3BOACTBA. XHUMHYECKOE 3arpsA3HCHUC
0pr>1<a}ome171 CpCIbl U €TI0 ITOCIICACTBHA.




