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1.  OOmas xapakTepucTuKa padoyeil MporpaMmbl y4eOHOH JUCHUIIIMHBI
«XuMHU D
1.1. MecTO0 OMCUMIUVIMHBI B CTPYKTYpe OCHOBHOH mNpo¢ecCHOHAIbLHOM
o0pa3oBaTe/IbHOM NPOTrPaAMMbI
VYyeOHast  aucuuiuiiHa — «XUMUS»  SBISIETCS  00S3aTeNbHOM  4YacThiO

o011eo0pazoBaTeabHOr0 HKKIIAa o0pa3oBaTeabHOM nporpammbl CIIO B cOOTBETCTBUM C

OI'OC no cnenuanbHocTH 25.02.08 Dkcrutyatanus OECHUIOTHBIX aBHUALIMOHHBIX

CHUCTCM.

1.2. llean v NJIaHUPyeMble Pe3yJbTaThl 0CBOEHHSI TUC U TLINHBI
1.2.1. Ileab 0011e00pa3oBaTENbHON JUCIHHIIUHBI

HGHB JUCIHUITITNHBI «XUMHUSI»: q)OpMI/IpOBaHI/IG Y CTYACHTOB HPCACTABJICHUA O
XUMHYECKOU COCT&BJ’IHIOIIICIZ GCTGCTBGHHO-Hay‘IHOﬁ KapTUHbl MHpPaAa KaK OCHOBBI

I[MPUHATUSA peﬂleHI/Iﬁ B ) XU3HCHHBIXU ITPOU3BOJCTBCHHBIX CUTYyallUAX, OTBETCTBCHHOI'O

MOBEJICHUS B IIPUPOHOM cpelie.

1.2.2. TlnaHupyemble pe3yJbTaTbl OCBOEHHS  0011e00pa3oBaTENIbHOI
aucuuIInHbI B cooTBeTcTBHH ¢ @I'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaYeHUE NUCIUIUITMHA MMEET NMpu (HOPMUPOBAHUMU W PA3BUTHH OOIIHUX
KOMIICTEHIINH.



Koa u HauMeHOBaHUe

HJ'laHl/lpyeMble pe3yjibTaTbl 0CBOCHUA THCHUIIIIMHBI

(popmupyembIx
KOMITeTeH I M
O0mme JucuunJMHapHble
OK 01. B yacTu TPyA0BOIO BOCIIMTAHMSA: - BJIAJIETh CHUCTEMOM XUMHYECKHX 3HAHHH, KOTOpas  BKJIKOYAET:

Br16upath criocoOb1
pereHus 3a1a4
npoecCUOHATBHON
JeSTEIbHOCTH
MPUMEHUTECIBHO K
PA3TTNIHBIMKOHTCKCTAM

- TOTOBHOCTH K TpYAY,
MacTepCTBa, TPYI0TIO0HE;
-  TOTOBHOCTH K AaKTHUBHOW  JeITCIHLHOCTHU
TEXHOJOTHYECKON U COLMAIBHON HAIPaBJIECHHOCTH,
CrOCOOHOCTh MHUIIMMPOBATH, IUIAHUPOBATh U
CaMOCTOSITEIFHO BBITIOJHITH TaKYyIO IEATEITbHOCTD;

OCO3HaHHUEC I C€HHOCTHU

- HHTEpeC K pa3InYHBIM chepam
npodeccrnoHalbHOM 1eATENbHOCTH,

OBJlajlecHHe  YHUBEPCAJIbHBIMH  Y4eOHBIMU
NMO3HABATEJIbHbIMH e CTBUSIMM:

a) 0a30Bble JIOTHYECKHE JIeHCTBUA.

- CaMOCTOSITEJILHO (hopMynupoBaTh u
aKkTyalu3upoBaTh MpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIWBATh CYIIECTBEHHBIH TNpPHU3HAK WIIH
OCHOBaHHUS JIIl CpPaBHEHUS, KIACCH(PHUKAIUU M
000011IeHN;

- ONpeaeisaTh UMM JICATCIBHOCTH,
mapaMeTpsl U KPUTCPUHU UX JOCTHIKCHHUS,

3aJaBaTb

OCHOBOIIOJIATAIONINE TOHATUSA (XMMHUYECKHI SJIEMEHT, aToM, 3JEKTPOHHAas
00oJi0uKa aToma, s-, p-, O-3IeKTpOHHBIE OpPOMTAIM aTOMOB, HOH, MOJIEKYJIa,
BAJICHTHOCTH, AJICKTPOOTPHUIIATEIIbHOCTh, CTENEHb OKHUCIICHHS, XMUMHYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA OOBEM, YIIEPOIHBIN CKeJeT,
GyHKIIMOHATBHAS TPYIIA, PAJAUKAT, U30MEPHs, H30MEPhl, TOMOJIOTUYECKUMA
pAll, TOMOJIOTH, YTIIEBOIOPOIBI, KHCIOPO- M a30TCOCPIKAINE COCTUHEHNUS,
OMOJIOTMYECKN aKTHWBHBIC BelIecTBa (YTJIEBOJIbI, JKUPBI, OCIKH), MOHOMEp,
MOJIMMEpP, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE  COCIUHCHHS,
KpUCTAJUTMUECKasl pEeIIeTKa, THUMbhl XUMHUYECKUX pPEaKIui (OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIC, K30-U SHIOTCPMUUYECKHE, PEAKIIMK MOHHOTO OOMEHA),
pacTBOP, AICKTPOIUTHI, HEAICKTPOIUTHI, DJIEKTPOJIUTHIECKAS TUCCOIHAIINS,
OKHCITUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh XUMUUYECKON PEaKIIUH, XUMHUIECKOE
paBHOBECHE), TEOPUM H 3aKOHBI (TEOpHsS XHMHUYECKOTO CTPOEHUS
oprannyeckux BemectB A.M. byrtinepoBa, Teopus 3IEKTPOJUTHYECKON
qucconyanuu, nepuoauueckuit 3akon .M. MenzeneeBa, 3aKOH COXpaHEHUsI
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMHUH, (HAKTOJIOTUUECKHE
CBEJICHHSI O CBOMCTBAaxX, COCTaBe, MOJTY4YEHUU U OE30MaCHOM HCIOIb30BAHUH
BOXHEHIINX HEOPraHWYECKUX U OPraHWYecKMX BEIIeCTB B OBITY U
MIPaKTUYECKON JIEATCILHOCTH YEIIOBEKA,




- BBIABJISATh 3aKOHOMEPHOCTH W IPOTUBOPEYMS B
paccMaTpUBAEMBIX SIBICHUAX;

- BHOCUTb  KOPpPEKTHUBBI B  JEATEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJbTATOB LEISM,
OLICHUBATh PUCKU MOCIEACTBUI JESITEIBLHOCTH;

- pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUU
YKU3HEHHBIX TTPOOIIEM

0) 0a3oBbI€e HCCIEA0BATENbCKHE T€HCTBUS:

- BJIaJIETh HABBIKAMHU Y4YEOHO-HMCCIIEIOBATEIHCKON
u MPOEKTHOM JIEeATEIIbHOCTH, HaBbIKaMHU
paspenieHus mpooeM;

- BBISIBIATh MNPUYUHHO-CJICJICTBEHHBIE CBA3U U
aKTyaJIU3UpPOBATh 3a/1a4y, BBIJIBUTATh TMIIOTE3Y €€
pelieHus, HAaXOJUTh apryMEHTBI TUTST
JIOKA3aTeNIbCTBA CBOMX YTBEP)KJICHUH, 3a7aBaTh
MapaMeTpbl U KPUTEPUHU PELICHUS;

- aHAJIM3UPOBATh TOJYYEHHBIE B XOJZI€ PEIICHUSA
3a7a4d Pe3yibTaThl, KPUTUYECKH OIICHUBATH HX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH HW3MEHEHHE B
HOBBIX YCIIOBUSX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYI0 00JIaCTH )KU3HEACATEIbHOCTH;

- yMEeThb MHTErpUpOBaTh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00J1acTel;

- BBIIBUTaTh  HOBBIE  HJIEH,
OPUTHMHAIBHBIE OAXObl U PEIICHUS;
- CHOCOOHOCTh WX HCIIOJb30BaHUS B
M03HABATENbHOM U COLIMATILHOM ITPAKTUKE

npeajiaraTb

- YMETb BBIABIATH XapaKTEpHbIE IPU3HAKA M B3aUMOCBSI3b H3Y4YCHHBIX
IIOHATUH, IPUMEHATb COOTBETCTBYIOIIME IIOHATHUS IIPU ONIMCAHUM CTPOCHUS U
CBOWMCTB HEOPraHMYECKUX M OPraHUYECKUX BEUIECTB M HX IIPEBPALLCHMI;

BBISABJIIATD B3auMOCBA3b XUMHNYCCKHUX 3HAaHUH C IIOHATUAMU u
MMpEaACTAaBICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX MTPCIAMETOB,

- YMCTb HUCIIOJIb30BaTh HanMMCHOBaHU A XUMHYCCKUX COCIII/IHCHI/Iﬁ
MEXIYHAPOJAHOIO COK3a TEOPETUYECKOM W MNPUKIAJHOM XHUMHUH U

TPUBHUAJIBHBIC HA3BAHUA BaXXHEUIITNX BCIIICCTB (BTI/IJ'IGH, AlCTUJICH, TTIMLICPHH,
denon, Qopmampierus, YKCyCHas KHCJIOTa, TJIMIIMH, YTapHbIA Ta3s,
yrﬂeKHCHBIﬁ ra3d, aMMHaK, raimcHas HU3BECTbhb, HErali€Has HU3BCECThb, ITUThCBAs
co/la M JIPYrHX), COCTaBJATH (OPMYJbl HEOPraHUYECKHX M OPraHUYEeCKHX

BCIICCTB, YpPaBHCHHUA XUMHUUYCCKUX peaKHHfI, OOBSICHATL UX CMBICIJI,
MOATBCPKIAATH XapaKTCPHEBIC XUMHWYECKHE CBOIiCTBa BEUICCTB
COOTBETCTBYIOIIMMH SKCIICPUMECHTAMU U 3allUCAMU ypaBHeHI/Iﬁ XUMHNYECCKUX
peaKuuii;

- YMETh YCTAaHaBIIMBATh MPUHAAJIC)KHOCTh H3YUYEHHBIX HEOPraHMYECKUX U
OpPraHUYECKUX BEIIECTB K OIMpPENEJICHHBIM KiaccaM U TpyIaM COeAUHEHUH,
XapaKTepU30BaTh HMX COCTaB M BaKHEHIME CBOWCTBA; OMpPENEISTh BHJIBI
XUMHUYECKUX CBs3€H (KOBaJIeHTHasl, MOHHAs, METaJUIMYeCcKasi, BOJOPOIHAs),
TUIBI KPUCTAJUTMUECKUX PELIETOK BEUIECTB; KIACCU(PHUIIMPOBATH XUMHUECKHE
peaxIuy;

- chopMupoBaTh MIPEICTABICHUS: O XUMHUYECKOH  COCTaBIISAIOIIEH
€CTECTBEHHOHAyYHOW KapTHHBI MHUpPA, POJIM XMUMHH B IO3HAHUU SIBICHUI
Opuposbl, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHONW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIeHHs MPAKTUYECKIX
3a/1a4 U SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
IPUPOJIHOI cpere;

- YMeTh MPOBOJIUTH PACUYETHl MO XUMHUYECKHM (GOopMylaM U YpaBHEHUSIM
XUMHUYECKUX  peakmui ¢  HCHONb30BaHHMEM  (PU3MYECKHX  BEIUYHH,
XapaKTEepPU3YIOIINX BEIIECTBA C KOJIWYECTBEHHONW CTOPOHBI: MacChl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJHMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XHUMHYECKHE 3HAHUS JUIS TPUHATHS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIUIX, CBA3aHHBIX C BEIIECTBAMH U UX IPHUMEHEHUEM




OK 02.
Hcnonws3oBars
COBPEMEHHBIE
cpeacTBa
MIOMCKA,
aHayu3a u
MHTEpIpETANU
nHpopmaluu u
nH(pOpPMaIMOHH
bl€ TEXHOJIOTUU
IS
BBITIOJTHEHUS
3a1a4
npodeccruoHan
BHOM
JeATebHOCTH

B o0J1acTi IEHHOCTH HAYYHOT'O MIO3HAHMS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUA HAyKd U OOIIECTBEHHOW IMPaKTUKH,
OCHOBAHHOTO Ha JIHaJIore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOCTO MeCTa B
MOJIMKYJABTYPHOM MHDE;

- COBEpUICHCTBOBAHME SI3bIKOBOM M YHUTATEIBCKOU
KyJbTYpbhl KaK CpEJICTBAa B3aMMOJECHCTBUS MEKITY
JIFOIbMU U TIO3HAHUS MUPA;

- OCO3HAHWE IIEHHOCTM HAy4YHOW JESTEIbHOCTH,
TOTOBHOCTH OCYILIECTBIISATh MPOEKTHYIO u
HCCIIEI0BATENBCKYIO JIeSITEILHOCTD
WHJIMBHUIYyaJIHHO U B TPYIIIIE;
Ogjaaaenue YHUBEPCAJIbHBIMHA
NO3HABaTeJbHBLIMH JeHCTBUSIMM:
B) pabdora ¢ unopmaumeii:

- BJIaJIETh HaBBIKAMH TOJYYCHHUS HH(POPMAIMH U3
HWCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOATEIHHO
OCYILECTBJISATh MOUCK, AaHAJIN3, CUCTEMATU3ALIUI0 U
HWHTEPIpETAINIO HHPOPMALIUK PA3TUIHBIX BUJOB U
(dhopm mpencTaBIeHUs;

- co3JaBaTh TEKCThl B PA3IMYHBIX (opMarax cC
y4eTOM Ha3HAaueHUs HHPOpMAIMH U IEJIeBOM
ayIUTOpUH, BBIOMpas ONTHUMAIbHYIO  (QopMy
MPEACTABJICHUS U BU3YyaIU3aLINH;

- OIEHUBATh JIOCTOBEPHOCThb, JIETUTUMHOCTb
nH(pOpMallUK, €€ COOTBETCTBHME TMPABOBBIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- HCMONB30BaTh CpPEACTBAa HMH(POPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B pEILICHUU
KOTHUTHBHEIX, KOMMYHUKATHUBHBIX n
OpraHM3allMOHHBIX  33aJad ¢  COONIOJCHHEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKH O€30IMaCHOCTH,

Y4eOHbIMU

- yMeTb IUJJAHUPOBAaTh W  BBIIOJIHATH XMUMHWYECKUH  AKCIEPUMEHT
(mpeBpallleHHUsT OPraHUYeCKUX BELIECTB I[P HarpeBaHUM, IOJIy4YE€HUE
ATUJIEHA U U3YyYEHHUE €ro CBOICTB, KaueCTBEHHBIE pPEaKLUU Ha alibJEeTH/bl,
KpaxMaji, YKCYCHYIO KHCIOTY; JeHarTypauus OEJIKOB IpuU HarpeBaHUH,
LBETHbIE peakuuu O€JIKOB; MPOBOAUTH pPEAKUUU HOHHOTO OOMEHa,
OTIPE/ICNATh Cpely BOJHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIIMU Ha Cybdar-,
kapOoHaT- W  XJOpPUA-aHHOHBI, HAa KAaTHOH AaMMOHHS;  peularhb
JKCIIEpUMEHTaJbHble 3a7aun 1o Temam "Meramnsl" u "Hemeramnsl") B
COOTBETCTBUU C MpaBUIaMM TEXHUKH O€30MaCHOCTH MNpU OOpaIleHUHu C
BELIECTBAMU U J1a0OPaTOpPHBIM 00OpYJOBaHHEM; NMPEACTABIATh PE3YIbTAThI
XMUMHYECKOTO KCIIEpUMEHTa B (hopMe 3alKicH YpaBHEHU COOTBETCTBYIOIIMX
peakuuii u GopMyIupOBaTh BEIBOJBI HA OCHOBE ATHUX PE3YJbTATOB;

- YMETh aHAJTU3UPOBATh XUMHUECKYIO HH(OPMALIHIO, TOJIYy4aeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi nHpopmaiuu, cetb UHTEpHET U ipyrue);

- BJIAJIETh OCHOBHBIMH METOJIaMU HAy4YHOTO TIO3HAHHUS BEIIECTB U
XMUMUYECKUX  sIBJIeHUH  (HaOmrofeHue,  U3MEpPEHHE,  DKCIEPHUMEHT,
MOJICITUPOBAHNE);

- YMEThb IMPOBOAMUTH PACYEThl MO0 XUMHUYECKUM (POpMysaM U YypaBHEHUSIM
XMMHUYECKHX pPEaKUUd ¢  HUCIHOJb30BaHHWEM  (U3NYECKUX  BEJINYMH,
XapaKTepU3YIOILMX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpManbHbBIE YCIOBHS) Ta30B, KOJIMYECTBA BELIECTBA; HCIOJIb30BATh
CHUCTEMHbIE XMMHYECKHE 3HAHUA JUId NPHUHIATHUA PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




THUTUEHBI, PECypcocOepeKeHHs, TPABOBBIX H
THMYECKMX  HOPM, HOPM  HH(POPMALUOHHOM
0e30I1aCHOCTH;

- BJIAICTb HABbIKAMHU PACIIO3HABAHUA U 3alllUThI
nHpopMannu, HHPOPMAITOHHON 6€3011aCHOCTH
JIMYHOCTH,;

OK 04.
OddexTuBHO
B3aHMOJICHCTBO
BaTh U
paboTtath B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPECIICHUIO;
-OBJIAJICHHE HaBBIKaMU yuebHo-
HCCIIEIOBATENBCKOM, MPOEKTHON M COLMATbHOMN
JEeSITEILHOCTH;

Osaanenue YHHMBEPCAJIbHBIMH
KOMMYHUKATHBHBIMU JIeHiCTBUSIMM:

0) coBMecCTHAasl AeATeJIbHOCTD.

- TIOHUMaTh M WCIOJb30BaTh MPEUMYIIECTBA
KOMaH/JHOW ¥ WHIUBUIYAIHHON pabOTHI;

- MPUHUMATh 1€ COBMECTHOMW JIEATEIHLHOCTH,
OpPraHW30BBIBATh M KOOPAMHUPOBATH JACUCTBUS IO
e€e TOCTH)KEHMIO: COCTaBIATh IIJIaH JEWCTBUH,
pacrpenensaTh POJu ¢ yUeTOM MHEHHH y4aCTHUKOB
00CYyX1aTh pe3ybTaThl COBMECTHOW pabOTHI;

-  KOOPJAMHHMPOBAaTh H BBINOJHATH pabOTy B

YCIOBHUAX p€ajibHOIO, BUPTYAJIbHOTO n
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;
- OCYHICCTBJIATH ITIO3UTUBHOC CTPATCTUYCCKOC

MOBEJICHUE B PA3IMYHBIX CUTYalMsIX, MPOSBIATH
TBOPYECTBO U BOOOpakeHHE, ObITh MHULIUATUBHBIM
OBJiajieHNe YHHBEPCAIbHBIMU PerysTHBHbIMH
JeliCTBHSIMU:

I') MPUHATHE ce0sl M APYTUX JIO/IEH:

- IPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX JIFOJeH
IIPU aHAJIU3€E Pe3yIbTATOB AEATEIBHOCTH;

- TIpU3HABaTh CBOE MPABO U IPABO JAPYIHX JIIOJEH

- yMETh IUIAHUPOBAaTh W  BBINOJHATh XHUMHUYECKHUH  SKCIIEPUMEHT
(mpeBpailleHusi OPraHUYeCcKUX BEIIECTB TMPH HArPEeBaHUM, IOJyYeHUE
STUJICHA W U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM Ha aJbJECTUbI,
KpaxMaJl, YKCYCHYIO KHCJIOTY; JIeHaTypaius OEIKOB TIPH HarpeBaHUH,
[IBETHBIC pEakIuu OCIKOB;, TMPOBOAWTH pPEAKIMH HMOHHOTO OOMEHa,
OTIPENIETISATh CPey BOJHBIX paCTBOPOB, KAUECTBEHHBIC PEAKIINK Ha CyiIbdar-,
KapOoOHAT- W  XJOpUI-aHUOHBI, HAa  KAaTHOH AaMMOHHS;  peIIaTh
AKCIIEpUMEHTANIbHBIC 3a7aun 1Mo Temam "Metamel" u "Hemeramiel") B
COOTBETCTBUHU C TIPaBWJIAMH TEXHUKHA O€30MacHOCTH TPHU OOpAIICHUH C
BEIIIECTBAMHU M JJaOOPaTOPHBIM 00OpYIOBAHHEM; MPEJACTABIATh PE3YJIbTAThI
XUMHUYECKOTO SKCIEPUMEHTA B (DOpME 3aMicH ypaBHEHUH COOTBETCTBYIOIINUX
peakmuii 1 GOpMYITHPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIHTATOB




Ha OIINOKH;
- pa3BHBaTh CIIOCOOHOCTH MOHUMATH MU C
MTO3UIUH IPYrOTO YEIOBEKa,

OK 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpYyKaromen
CpeIbl,
pecypcocoepex
SHHUIO,
MIPUMCHSITh
3HaHUs 00
W3MCHCHUN
KITUMarTa,
TIPUHIIUIIBI
OEpEKITUBOTO
MIPOM3BO/JICTBA,
3¢ HeKTUBHO
JIIENCTBOBATL B
Ype3BhIYANHBIX
CUTYaIUSIX

B o0s1acTH 3K0/10rMYEeCKOr0 BOCIIMTAHUA:

- c(OPMHUPOBAHHOCTH HKOJIOTHYECKOW KYIBTYPHI,
ITIOHMMAHHE BIMSHUSA COLHUAIBHO-DKOHOMHYECKHUX
MIPOLIECCOB  HAa  COCTOSIHME  IPUPOJHOM U
COLIMANIBHOM  Cpeflbl, OCO3HAHUE TIJI00AJBHOTO
XapakTepa 3KOJIOTHYeCKUX Mpooem;

- IUITAHUPOBAHHUE W OCYIIECTBIICHHE JEHCTBUU B
OKpY)Kalolllel cpele Ha OCHOBE 3HAHUS IeJei
YCTOMYMBOTO PA3BUTHS YEIOBEYECTBA;

AKTHUBHOE HENpPUATHE JEUCTBUM, NPHHOCAIINX
BpE€Il OKpY>KaloIleH cpere;

- yMEHHE NPOrHO3HpPOBaTh HeOIArompHsITHHIE
9KOJIOTUYECKHE MOCIEACTBUS MPEITPUHUMAEMBIX
JNEUCTBUM, TPEAOTBPAIIATh UX;

- pacumpeHue OIbITa
9KOJIOTMYECKOW HAIlPaBJIEHHOCTH;
- OBJIaJIeHHE HABBIKAMH y9eOHO-UCCIIEIOBATENHCKOM,
MPOEKTHON U COITMATIbHOM JESTENbHOCTH;

JCATCIIBHOCTH

- chopMupoBaTh MOpPENCTAaBICHUS: O XHMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KAPTUHBI MHUpPA, POJIA XUMHUHU B TO3HAHUU SIBJICHUI
npupoasl, B (OPMUPOBAHUHM MBIIUICHUS W KYJbTYPbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON IPAaMOTHOCTH, HEOOXOTUMOM /IJIsl PEIICHUs TPAKTUUECKUX
3a/1a4 U JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO M
MPUPOJIHON CpeJE;

- yMeTb COOJIIO/IaTh MpaBHJIa SKOJOTUYECKH II€JIeCO00pa3HOTO TIOBEACHUS B
OBITY W TPYJOBOM JESATEIHHOCTH B IIENIAX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY>Kalolllel MpUPOJHON Cpelbl; YYUTHIBATH OMACHOCTH BO3JEHCTBHUS HA
J)KUBBIE OPraHU3MbI ONPEACIICHHBIX BEIIECTB, MOHUMAas CMBICI MOKa3aTess
MPENETbHON JOMYCTUMON KOHICHTPALIUU




2. CTpyKTypa M coaep:xaHue Y4eOHOM TUCHHUIINHBI

2.1. O0bemM TUCHMINIMHBI ¥ BUABI y4eOHOU padoThl

Bun yueOHoii paGoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl AU CHMIIIMHBI 34

B T.4.

OcHoOBHOe coepkaHue 34

B T. 4.

TeopeTnueckue 3aHATHS 17
IIPAKTUYECKNE 3aHATUS 17

IMpome:kyTounasi arrectaunus (1ud.3auer) -




2.2. TemaTnuecKuii IVIaH U COleP:KaHUE TUCHUIIIMHBI

HaumenoBanue Coaepixkanue yuyeOHOro Mmarepuasia (0CHOBHOe M IPodecCHOHATLHO-OPHEHTHPOBAHHOE), OBLeM 1ACOB dopmupyemble
pa3iesoB U TeM JadopaTopHbie M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOIY.JIb KOMIIeTeHIIH U
1 2 3 4
OcHOBHOE co/iepKaHue 34
Paszpen 1. OcHOBBI CTPOEHHS BELECTBA
Tema 1.1. OcHOBHOE cOoiep:KaHue gz gé
Beenenue. Teoperuyeckne 3aHATHS
IMpeamer u 3axa4m
XHMHH Haydnpie MeTO 16 TO3HAHUS BEIIECTB U XUMHUYECKUX SBJICHUH. POJIb SKCIIEpUMEHTa U TEOPUH B XUMHUH.
MoenrpoBaHue XUMHUYECKIX POIECCOB
IIpakTHYecKkue 3aHATHS
MonenrpoBanue XuMU4YecKux mpoueccoB. OOmas xapaKTepUCTHKA POIIECCOB
Tema 1.2 OCHOBHOE COIepKAHUE OK 01
ATOMHO- OK 04
MoJIeKYJIsIpHOE Teopernyeckue 3aHsATHS
yuenue. OcHoBHbI¢| OCHOBHBIC IOHATHS XUMHUH. BemectBo. ATtom. Mostekyita. XUMHAYECKUHN 3JIEMEHT. AJUTOTPOTIHSL.
3aKOHBI U MOHATHA| [IpocThie U ciiokHbIe BenlecTBa. KauecTBEHHBIN U KOJTMYECTBEHHBINM COCTAaB BELIECTB. XUMUYECKUE
XUMHHU 3HaKku U popmynbl. OTHOCUTENIBHBIE AaTOMHAs U MOJIEKYJIIpHasi Macchl. KouecTBo BeliecTna.
IlpakTHYeckune 3aHATHSA
CocraBienne XuMHUECKUX GOpMYI 1O BajJeHTHOCTH. OmpeieieHne OTHOCUTENBHON 1 MOJEKYISIPHOM
MAaccChl, KJIACCa HEOPraHNYECKUX COCTUHEHHH, TPUMEPHI, HA3BAHMUS.
Tema 1.3 OcHoBHoOe coep:kaHue 4 OK 01
Crtpoenue aToma,
nepuoAnvecKas
Teopernyeckue 3aHATHS 2
cucreMa
XHMHUYECKHX
3JIECMEHTOB
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CoBpemeHnHast MoJelb CTpoeHuss artoma. CHMBOJMYECKHM S3BIK XUMHUU. XUMHUYECKUU 3IIEMEHT.
DnexkTpoHHas KoHpurypaius atroma. Kiaccudukanus XUMHYECKHX 3JEMEHTOB (-, P-, d-3J€MEHTBI).
BasileHTHBIE ~ DJIEKTPOHBL. BasieHTHOCTS. ONeKTpOHHas  NpUpoJa  XUMUYECKOM  CBA3M.
ONEeKTPOOTPULIATENBHOCTb. BuJbl XuMUYecKOW CBSI3M (KOBAJEHTHas, HMOHHAs, MeTaJJIM4yecKas,
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa3oBaHus

HpaRTuquRne 3aHATHUA

Pemenne 3amanmii Ha MCIIONB30BAHWE XHWMHYECKOW CHMBOJIWKHM W Ha3BaHWM COEOWHEHUH II0
HOMEHKJIaType MEXKIYHApOJHOTO COK03a TEOPETUYECKOM W NPHUKIAJHOW XUMHH W TPHUBHAIBHBIX
Ha3BaHUM JUISI COCTaBIIEHUS XUMHUYECKUX (POPMYJ JBYXaTOMHBIX COCIUHEHUN (OKCHIOB, CYIb(HUIOB,
TUAPUJIOB U T.I1.) U IPYTUX HEOPTAHUYECKUX COCTMHEHUMN OTIETBHBIX KIACCOB.

[IpakTueckue 3a1aHusl HA YCTAHOBJIEHUE CBSI3U MEXIY CTPOEHUEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U
MEPUOIMYECKUM H3MEHEHUEM CBOMCTB XMMHYECKHX AJIEMEHTOB M MX COEJUHEHHH B COOTBETCTBUU C
noJjioxkeHueM [leproinueckoi CUCTEMBI.

Paszpnen 2. XumMu4yeckue peakuum

Tema 2.1.
OcHoBHbBIE
KJIACCBI
HEOpPraHu4ecKHX
coeIuHeHu

OcHOBHOE co/IepKaHue

Teopernyeckue 3aHsATHS

[Ipeamet Heopranwdeckoi xumun. Kimaccudukanmsi HeopraHu4eckux BemiecTB. [IpocThie U CI0XKHBIE
BerecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCH/IbI, THAPOKCUIBI, KUCIOTHI, COJIN). B3auMocBs3b
HEOpPraHMYECKUX BEIeCTB. Arperatuble cOCTOsHuUS BeulectBa. Kpucrannuueckue u amopgHbie
BelecTBa. TUIbI KPUCTATMYECKUX PEUIETOK (aTOMHAsl, MOJICKYJISIpHAs, MOHHAsI, METaJNTN4YeCKas).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM perIeTKy. 3aBUCUMOCTh
XMMHYECKON aKTUBHOCTH BELIECTB OT BUJA XUMUYECKON CBSA3H U TUIA KPUCTATUINYECKON PEIIECTKH.

[ IprurHbI MHOrOOOpa3us BEIIECTB

IlpakTHYeckue 3aHATUA

HowmenknaTypa HeopraHn4ecKuX BEIIECTB: Ha3BaHUE BEUIECTBA MCXOS M3 MX XUMHYECKOH (OPMYIIbI
WIM COCTaBJIEHHE XHMHUYECKOH (OpMyNbl MCXOJS W3 Ha3BaHMs BELIECTBA IO MEXIyHApOJHOU
(MIOITAK) mnu TpuBHabHOW HOMEHKIATYPE.

Pemenne MPAKTUYCCKUX 3aJlaHuM 110 KJ'IaCCI/I(bI/IKaI_II/II/I, HOMCHKIJIAaTYpC U XUMHWYCCKUM (I)OpMy.]IaM
HCOPraHNMYCCKUX BCHICCTB PA3JINYHBIX KIJIACCOB (yTapHLIfI ras, yl“J'IeKI/ICJIHﬁ ra3, aMMHak, ramgicHasd
MN3BCCTh, HEramcHasad H3BCCTb, IIMTbEBAdA COJa H L[pyrﬂx): Ha3bIBaTb M COCTaBJIATH (bOpMy.l'ILI

XUMHWYCCKHUX BCHICCTB, OMPCACIIATEL IMPUHAJICIKHOCTE K KJIACCY.

OK 01
OK 04
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Tema 2.2.

OcHOBHOE coJiep:KaHue OK 01
OO0mme cBoiicTBa T OK 07
METAJLIOB M eopeTHYecKue 3aHATHA
HEMeTaJLI0B Mertamner. O0mme pusnyeckne U XUMHUYECKUE CBOMCTBa MeTauioB. CrocoObl moydeHus. 3HaYCHHE
METaJJIOB M HEMETAJUIOB B MPUPOJE M JKU3HEACSITEIBbHOCTH YeloBEeKa M opraHu3MoB. Kopposus
METaJJIOB: BU/IbI KOPPO3UH, CIIOCOOBI 3alIUThl METAIJIOB OT KOPPO3UH
Hemeramner. OOmme ¢Qu3nveckne MW XUMHYECKHE CBOWCTBA HEMETAJUIOB. TUIHMYHBIC CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccudukanust 1 HoMeHKIIaTypa coeuHeHU HemeTauioB. KpyroBopoTst
OMOTEHHBIX YJIIEMEHTOB B IIPUPOJIC
IIpakTHyeckue 3aHATHSA
CocraBneHrne ypaBHEHHH XMMHUYECKHX PEAKIMHA C YJ9aCTHEM MPOCTBIX M CIOXKHBIX HEOPTaHWYECKHX
BEIECTB: METAJUIOB M HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAIIOB U aM(OTEPHBIX 3IIEMEHTOB;
HEOPraHWYeCKUX KHUCIIOT, OCHOBaHMA ¥ aM(OTEpHBIX THUAPOKCHIOB, HEOPTaHWYECKHX COJICH,
XapaKTePU3YIOIINX UX CBOWCTBA.
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUIl HAa CBOMCTBA, COCTaB, IMOJIyYE€HUE U
0e30MacHOe HCIOJIb30BaHWE BAXKHEUIIMX HEOPraHMYEeCKHX BEIIeCTB B OBITY U MPaKTUYECKOM
NeSITEeIbHOCTH YeJI0OBEKa
Tema 2.3. OCHOBHOE COIepKAHUE OK 01
Teopus
AEKTPOINTHIECKOT Teopernyeckue 3aHATHS
AUCCOLHANMHU .
Teopus snexrponuTrueckoi auccorranuy. oHbl. DIeKTpOInThI, HEANEKTPOIUTHI. Peakiinu HOHHOTO
obmeHna. CocTaBiieHUE peaklnii HOHHOTO OOMEHA ITyTeM COCTaBJICHHS UX MOJIHBIX U COKPALIEHHBIX
MOHHBIX ypaBHeHUN. KHCI0THO-OCHOBHBIE peakiuy. 3a/laHusl Ha COCTaBJICHUE HOHHBIX PEaKIHi
IlpakTHyeckue 3aHATHSA
HccnenoBanue TUIOB (10 COCTAaBY U KOJIMYECTBY UCXOTHBIX U 00pa3yIOMIMXCS BEUIECTB) U MPU3HAKOB
XUMHUYecKux peakiuii. [IpoBeaenue peakiuii HOHHOro 0OMeHa, onpeieNeHne cpeibl BOJHBIX
pacTBOPOB. 3a/1aHus HA COCTaBJICHUE MOHHBIX PeaKLui
Tema 2.4. OK 02

I'mapoJu3s coaei

OcHoBHOE coaep/kaHue

Teopernyeckue 3aHATHS
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MexaHu3M THIPOJIM3a COJICH pPa3IMYHOrO COCTaBa, CyTh HpoIlecca THAPOJIN3a, POJib THAPOIH3a B
TPUPOJIC M )KU3HHU YEIIOBEKA

HpaRTuquRne 3aHATUSA

OOBACHATH MpollecChl, NPOTEKAIOUIME B pacTBOpax COJIEH, IpeAcKa3blBaThb PEaKLMIO pacTBOpa B
3aBHCUMOCTH OT COCTaBa COJIU, IOJABEPrarouieiics ruipoan3sy, oOpa3oBaHUE KUCIBIX U OCHOBHBIX COJIEH
B pCaKNUAX THUAPOJIM3a, 3aIlIMCbIBATH COKPAIICHHBIC HWOHHBIC W MOJICKYJIAPHBIC YPaBHCHUA peaKuHﬁ
THJIPOJIH3a

Tema 2.5.
OKHCJINTETBHO-
BOCCTAHOBHTEILHBIE
peakuuu

OcHoBHOE COoICPKaHUuE

TeopeTquCKne 3aHATHUSA

Knaccudukanus xumudeckux peakiuil. Peakium coequHeHus, pas3iioKeHus, 3aMelleHus, oOMeHa.
Karanmutuueckne peakiuu. OOpaTuMmble W HeoOpaTHUMBbIE pPEaKIMUA. | OMOTEHHbIE W TETEPOTECHHBIC
peakuuu. DK30TepMUUYECKUE U SHAOTEpMHUYECKUE peakuuu. TeraoBoi 3(h(eKT XUMUYECKHUX peaKIIHil.
TepmoxuMuueckne ypaBHEHUS.

OKHCIUTENTFHO-BOCCTAHOBUTENbHBIC peakinu. CTeneHb OKuciaeHus. OKUCIUTENh U BOCCTAHOBIICHUE.
BoccranoButenp u okuciaeHue. MeTon ANEKTPOHHOTO OamaHca JJisi COCTAaBJICHHUS ypaBHECHUM
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI

OK 01
OK 02

IIpakTHYeckue 3aHATHS 2

Knaccudukanus BemecTB M MPOIECCOB ¢ TOYKH 3PECHHsI OKHCICHUS-BOCCTaHOBJICHHs. COCTaBlICHHE 2

yYpaBHEHUH peaKIuii C IOMOIIBI0 METOa IEeKTPOHHOTO OanaHca. OOBsICHEHHE 3aBUCUMOCTH CKOPOCTH

XUMUYECKON PEaKIIMU U MOJIOKEHUS XMMHUYECKOTO PABHOBECHS OT Pa3IMUHBIX (pakTOpOB

IIpome:kyTOUYHAS aTTeCTALMS 1O AU CIUIIJIMHE B
34

Bcero
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3. YcaoBus peajnzanuy NporpaMmbl y4eOHOH IMCUMIINHBI

3.1. TpeOoBaHUN K MUHMMAJIbHOMY MATEPUATIbHO-TEXHUYECKOMY
o0ecreYeH NI
Peanuzanus mnporpamMmbl  IUCHUIUIMHBL TpeOyeT HaJIMUMS —CJICAYIOIINUX

CIIEUAJIBHBIX TTOMEIIEHUN: Y4eOHOTO KaOMHEeTa XUMUMU.

Ob0opynoBanmne yueOHOro KaduHera:

- HarisgaHble TocoOus (HAOOpBI IIAPOCTEPKHEBBIX MOJEIEH MOJEKYI,
MOJENHN KPUCTAUIMYECKUX PEIIETOK, KOJUICKIIMA MPOCTHIX U CIIOKHBIX BEIIECTB
W/WU KOJUIEKIIMHU TIOJIMMEPOB; KOJUICKIIMSI TOPHBIX MOPOJ U MUHEPAJIOB, TaOIuUIIa
Menneneena, yueOHbie GuiabMbI, IUGPOBLIE 00pa3oBaTeIbHBIC PECYPCHI).

- JUJAKTHYECKUE MaTepuanbl (3aJaHus Uil KOHTPOJBHBIX pabdoT, s
Pa3HBIX BUJIOB OIIEHOYHBIX CPEJICTB, NU(HEpEHIIMPOBAHHOTO 3aUeTa U JIp.);

- TEXHUYECKHE CpeAcTBa oO0ydeHus (MEPCOHANBHBIA KOMITBIOTEP C
JUIEH3UOHHBIM TPOTPAMMHBIM OOECIIeYeHUEM; MYJIbTUMEIUNHBIA MPOEKTOP;
MHTEPAKTUBHAS TOCKA, BBIXO/ B JIOKAJIbHYIO CETh);

- 3a4JIbI (6I/I6JII/IOT€K3, YHUTAJILHBIN 341 C BBIXOJ0OM B CCThb I/IHTepHeT.

3.2. HudopmanmonHoe odecneuyeHue 00ydeHUs

Xumusg: yueoHoe nocobue st CIIO / cocraButenu I'. HO. Boctpukosa, E. A.
Xopoxopauaa. — CapatoB : [IpodobpazoBanue, 2019. — 91 ¢. — ISBN 978-5-
4488-0369-7. — TekcT : 2JIEKTPOHHBIN // DIEKTPOHHBIM pecypc HUPPOBOH
obpazoBarenbHOil cpensl CIIO PROFo6pazoBanume : [caiit]. — URL:
https://profspo.ru/books/87280

bongeipeBa, O. W. Xumms: 3amaunmk mrst CIIO / O. U. bonpeipeBa, O. IL
Kymnapesa, I1. A. TlonomapeBa. — Capatos: IIpodoOpazoBanue, 2020. — 140 c.
— ISBN 978-5-4488-0595-0. — TexkcT : 31MeKTpOHHBIN // DIEKTPOHHBIA pecypc

udpoBoit obpaszosarenbHoi cpeast CIIO PROFo6pazoBanue : [caiiT]. — URL:
https://profspo.ru/books/92199

Hpo3noB, A. A. Xumusa: yuebnoe nocoome mist CIIO / A. A. Jlpo3mos, M. B.
HposnoBa. — Capatos : Hayunas kawmra, 2019. — 317 c. — ISBN 978-5-9758-
1900-0. — TekcT : DONEKTPOHHBIH // DIEKTPOHHBIM pecypc UHPPOBOM
obpazoBatensHoit cpeapl CIIO PROFo6pazoBanue : [cait]. — URL:
https://profspo.ru/books/87083

JIyneiiko, T. I'. Xumus: yueonuk jis CIIO / T. I'. Jlyneiiko, O. B. [g0m0, E. A.
PemernukoBa. — CapatoB, MockBa : [IpodobOpazoBanue, Ait Ilu Ap Menaua,
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https://profspo.ru/books/87280
https://profspo.ru/books/92199
https://profspo.ru/books/87083

2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — Texkct

AIEKTPOHHBIN // DAEKTPOHHBIN pecypc nudpoBoil odbpazoBarensHor cpensl CI1O

PROFob6pa3oBanue : [caiit]. — URL.: https://profspo.ru/books/94217

4. KOHTPOJIb U OLIEHKA Pe3y/IbTATOB OCBOCHUS YUeOHO! AUCHUILIHHBI

Peszynomamut 00yueHusn

Kpumepuu OUECHKU

Memoowt ouenku

- MonenupoBanue
XHUMHYECKUX TPOTECCOB.
OO011as XxapakTeprucTUKa
MPOIIECCOB,

- CoBpeMeHHass MOJIEIb
CTPOCHHS aToMa.
CUMBOJIMYECKUHN SI3BIK
XUMHUN. XUMHUYSCKUU
3IIEMEHT. DIEKTPOHHAsS
KOH(uUrypamus aroma;

- Knaccudukarus
HEOPraHWYECKUX BEIIECTB
B COOTBETCTBUU C HX
CTpOEHUEM,

- O6mue pusnyeckue u
XUMHUYECKHE CBOMCTBA
METaJJIOB U HEMETAJIIOB
CriocoObI MOTy4YCHHUS;

- Mexanu3m ruaposnusa
CoJIel Pa3IuYHOTrO
cocTaBa, CyTh IIpoliecca
TUAPOJIN3A, POJIb
TUAPOJIN3A B IPUPOJIE U
KU3HU YEJIOBEKa,

- OKucIuTENHHO-
BOCCTaHOBUTEIIbHBIC
peakiuu. CreneHpb
okucienus. OKUCTUTENb U
BOCCTaHOBJICHUE.
BoccranoBurens u
okucienue. Meron
ANIEKTPOHHOTO OayaHca ass
COCTaBIICHUS YpaBHEHH
OKHUCIIUTETHHO-
BOCCTaHOBUTEIBHBIX
peaKuuu.

Kpurtepuu ouenuBanus
pyOexHON aTTecTaluu:
ATTeCTOBAaH - BHICTaBIISIETCS
00ydJaronemMycsi, OTBETUBIIEMY
IPaBWIBHO Ha 6-20 BOIIPOCOB.
He aTtTecToBaH - BbICTaBIsIETCS
o0yyJaroniemMycsi, KOTOPBIi
OTBETHJI MEHEE 5 BOTIpOCa.
Kpurepun onennBanus
Au(pPepeHIHPOBAHHOTO
3ayera:

OTJMYHO - BBICTaBISIETCS
00ydJaronemMycsi, OTBETUBIIIEMY
Ha 31-40 BompocoB.

Xopo1o - BEICTaBISETCA
oOyuaroiemMycsi, OTBETUBIIEMY
Ha 21-30 Bompocos.
Y10B1€TBOPUTEJIBHO -
BBICTABJISIETCA 00yUaromemMycs,
oTBeTuBIIeMYy Ha 11 u Gosee
BOIIPOCOB.

PyGexxnas arrecramus

JuddepenunpoBaHHbII

3a4€T
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Pa3zpaborumk:
[Ipenonasarens ®CITO %M /A.W. Maromanosa/

(nodnu’cb)

CoraacoBaso:

I[Ipencenarens LK «Hedrerazosoe 1e10 1 MalIHHOCTPOEHHE»

< /S1.I11. 1llamcanoBa/
(noonuce)
3am. nexana no MP ®CITO )y /A.B. CyneitmaHoBa/
(nZdnqu)
y / ; >
AL
Hupextop JIYMP A7 /M.A. MaromaeBa
(noonucw)
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