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1. O0mas xapakrepucTHkKa padouyeili NporpaMmbl y4eOHOW JMCHHUIIIMHBI

«XUMHUSA»

1.1. MecTrO0 IMCUMIUIMHBI B CTPYKTYpe OCHOBHOH HNPO(ecCHOHATbHOM
00pa3oBaTeJIbHOM NMPOTrPaAMMBbI

YuebHas TUCLIATIIINHA «XHAMU SIBJIAETCSA 00sA3aTeIbHON 94aCTbIO

0011e00pa3oBaTeIbHOrO HUKIA 00pazoBaTenbHOM mporpammbl CIIO B cooTBETCTBUU C

®dI'OC no conermansaoct 42.02.01 Pexiama

1.2. lleu ¥ NJIAHUpPYeMbIe Pe3yJabTAThI 0CBOEHMS U CIUNIMHBI
1.2.1. lean o0meodpazoBaTeIbHON TUCIIUNTIUHBI

Hens aucruminabl «XuMUsS»: (QOPMUpPOBAHUE y CTYJIEHTOB MPEACTABJICHHUS O
XUMHUYECKOU COCTABIIAIOIIEH €CTECTBEHHO-HaYYHOU KapTUHBI MUPaA KaK OCHOBBI ITPUHSATHUS
pPELICHUN B MW3HEHHBIXU MPOU3BOJACTBEHHBIX CUTYallUSX, OTBETCTBEHHOTO MOBEJICHHUS B

IIPUPOJHOM Cpele.

1.2.2. Ilnanupyemblie pe3yJabTaTbl OCBOeHHSl 001Ie00pa3oBaTeJbLHOM
aucuIIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco06o¢ 3HaYeHWE AMCIUILIMHA UMeeT NpH (POPMHUPOBAHUU M Pa3BUTHUU OOIIHX
KOMIIETEHIUH.



Koa v HauMeHoOBaHuUe

IInanupyemMbie pe3yJbTaTbl 0CBOCHHS U CHUIIHHBI

¢dopmupyembIx
KOMIIEeTeHIIU
Oo0mue JAucuuniimHapHble
OK 01. B yacTu Tpy10BOr0 BOCIIUTAHMS: - BJIAJETh CUCTEMOM XUMHUYECKMX 3HAaHMHA, KOTOpas BKIIOYAET:

Br16upats criocoObt
peleHus 3a1au
npodecCuoHaTBHOM
JeSITeTbHOCTH
NPUMEHUTCIIBHO K
Pa3INYHBIMKOHTEKCTaM

- TOTOBHOCTb K Tpyny,
MacTepCTBa, TPYL0JIt00HE;
- TOTOBHOCTb K AaKTHBHOW  JE€ATEIBbHOCTH
TEXHOJIOTMYECKOM U COLIMAIILHON HAIIPABJICHHOCTH,
CIOCOOHOCTh ~MHUIIMHMPOBATh, IUIAHUPOBATh W
CaMOCTOSITEIIBHO BBINOJIHATH TAKYIO I€ATEIbHOCTD;

OCO3HAaHUEC NI CHHOCTH

- HUHTEpEC K Pa3IMYHBIM chepam
npodeccruoHAIBbHOM NesTENbHOCTH.

OBiaseHue  YHMBEPCAJIbHBIMM  Y4eOHBIMH
NMO3HABATEJbHBIMU JIEHCTBUSIMH:

a) 0a3oBble JOrnYecKue JecTBUS:

- CaMOCTOSITEJIbHO dbopMynupoBath "
aKTyaJU3upoBaTh MPOOJEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIIMBaTh CYIIECTBEHHBIH TPU3HAK WIIH
OCHOBaHUA IJIdA CpaBHeHI/IH, K.HaCCI/I(I)I/IKaI_II/II/I nu
0000IIECHUS;

- OmpenersiTh IeNu JCSITeIbHOCTH,
napaMeTpsl U KPUTEPUHU UX TOCTHKCHUS,

3agaBaTb

OCHOBOIIOJIATAIONINE TIOHATHS (XMMHYECKHH SJIEMEHT, aToM, 3JICKTPOHHAs
000yI04Ka aToma, s-, p-, d-dNIEeKTPOHHBIE OPOUTAIH aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCICHHS, XUMUYECKas
CBSI3b, MOJIb, MOJISIDHAs Macca, MOJISIPHBIM 00BEM, YIJIEPOAHBIA CKEJeT,
(GyHKIIMOHAIbHAS TPYIIa, PaJuKal, U30MEpHsi, H30MEpPbl, TOMOJIOTHUYECKUN
Psi, TOMOJIOTH, YIJIEBOJOPO/bI, KUCIOPO- U a30TCOACPIKAIINE COCIMHEHUS,
OMOJIOTMYECKN aKTUBHBIC BeIIeCTBAa (YIJIEBOJbI, JKUPBI, OCIKH), MOHOMED,
MOJIUMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE  COCIMHEHUS,
KpUCTAJJIMYECKasi pelieTka, TUIbl XMMHUYECKHX peaKlHil (OKHCIUTENIbHO-
BOCCTAHOBUTENIbHBIC, IK30-U SHIOTEPMHUECKUE, PEaKIIM1 HOHHOTO OOMEHa),
PacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, IJIEKTPOIUTHYECKAs JUCCOLUAINS,
OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHYECKOW pEaKLuH, XUMUIECKOEe
paBHOBeCcHE), TEOPHUH W 3aKOHBI (TEOpHsl XUMHYECKOrO0 CTPOCHHS
oprannueckux BeuiectB A.M. ByriepoBa, Teopus 3IEKTPOIUTUYECKON
auccoluanuu, nepuonudeckuit 3akon J.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMUMUH, (PAKTOJIOTHUECKUE
CBEJICHHUS O CBOMCTBAaX, COCTaBE, MOJIYYEHHH U 0€30MaCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHMYECKUX M OPraHMYeCKHMX BEHIECTB B OBITY U
MIPAKTUYECKON eI TEIIbHOCTH YEJIOBEKa;




- BBIABJISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B
paccMaTpyBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTHBEI B  JESATCIBHOCTD,
OIICHUBAaTh COOTBETCTBHE pPE3YJNbTATOB LEJIM,
OIICHUBATH PUCKH TOCIICICTBAN JICSITEILHOCTH;

- pa3BHUBATh KPEaTHUBHOE MBIIIJICHUE TIPU PEIICHUN
YKU3HEHHBIX MPOOJIEM.

0) 0a30BbIe HCCIeN0BaTEIbCKUE TeHCTBUSA:

- BIIQJIETh HABBIKAMHU Y4YEOHO-HCCIICIOBATEIHCKON
u MIPOEKTHOM JIeTeIIbHOCTH, HaBBIKAMH
paspenieHus mpooem;

- BBISBJIATH TPHYUHHO-CJIICJCTBCHHBIC CBSI3U U
aKTyaJU3UpOBaTh 3a/1a4y, BBIABUTATh THIIOTE3Y €€
pelieHus, HAXOJIUTh apryMeHTHI JUIS
JIOKa3aTeJIbCTBA CBOUX YTBEPXKIACHHUH, 3a7aBaTh
napaMeTpbl U KPUTCPUU PEIICHIS;

- aHAJIM3UPOBATH MOJYYCHHBIE B XOJE PEHICHHUS
3a/la4ll Pe3ysIbTaThl, KPUTHYCCKU OICHWBATH WX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETb MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEIEATEIIBHOCTH;

- YMETh MWHTETPUPOBATh 3HAHUA U3 Pa3HBIX
MIPEIMETHBIX 00JIacTel;

- BBIABUTATh  HOBBICE  HJICH,
OpPUTHHAIILHBIC TIOJIXOIbI U PEIICHUS;
- CITOCOOHOCTP HX HCIOJIb30BaHHUS B
MO03HABATENILHOM U COIMANBHOMN MPaKTHUKE

npenaarath

- yMeTh BBISBJIATH XapaKTepHble NPHU3HAKA M B3aUMOCBSI3b H3yUEHHBIX
MOHATUHN, TPUMEHATH COOTBETCTBYIOIIUE MOHATHUS MIPU OMUCAHUU CTPOCHUS U
CBOICTB HEOPraHMYECKUX W OPraHMYECKUX BEIIECTB U UX IPEBpallleHUM;

BBISIBJISITH ~ B3aMMOCBSI3b  XMMUYECKUX  3HAHUW C  TOHATHSIMH U
MPEe/ICTaBICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX NMPEAMETOB;

- YMETb HCINOJb30BaTb HANMEHOBAHUS  XHUMHUYECKUX  COEIUHEHHUU
MEXIYHApOAHOTO COI03a TEOPETHYECKOM U TMPUKIAAHOW XUMHHA U

TpUBHAJIbHbIE HA3BAHUS BAKHEHIINX BELIECTB (ITUIICH, allETHWIEH, INIMLEPHH,
denon, hopmanpaeru, yKCycHasi KUCIIOTa, TIMIMH, YTapHBIA ra3,yriIeKUCIbii
ra3, aMMUaK, ralieHasi U3BeCTb, HerallleHasl U3BECTb, INThEBAs COJA U APYTHX),
COCTaBIIATH POPMYJIIBI HEOPTAHUYECKUX U OPTAaHUYECKUX BEUIECTB, yPABHEHUS
XUMHUYECKHX DPEAKIUH, OOBACHATh MX CMBICH; MOATBEPXKAATH XapaKTepHbIC
XUMUYECKHE CBOMICTBA BEIIECTB COOTBETCTBYIOIIMMHU SKCIEPHUMEHTaAMU U
3aIUCSIMU YPAaBHEHUN XUMUYECKUX PEAKIIUN;

- YMETh YCTaHABJIMBATh IPUHAJIEKHOCTh H3YUYEHHBIX HEOPraHMYECKUX H
OpraHUYECKMX BEIIECTB K OIPENEICHHBIM KaccaM U IpylaM COeAUHEHMMH,
XapakTepu30BaTh HMX COCTAB M BAXKHEHIIME CBOWMCTBA; OINPENENSATh BHUIbI
XUMHUYECKHUX CBA3E€H (KOBAJIEHTHAsl, MOHHAs, METAJJIMYECKAsl, BOJOPOHAs),
TUIBI KPUCTAJUIMYECKUX PEIIETOK BEUIECTB; KIACCUPUIIMPOBATH XUMHUECKHE
peaxkuuy;

- chopMmupoBaTh OpPEICTaBICHHUS: O XUMHYECKOW  COCTaBIISIOLICH
€CTECTBEHHOHAYYHOM KapTHHbI MHUpPA, POJU XMMHMU B TO3HAHWMU SIBICHUN
npuposibl, B (OPMHPOBAaHMH MBIIUICHUS W KYyJbTypbl JUYHOCTH, €€
(YHKIMOHATIBHON IPaMOTHOCTH, HEOOXOAMMOM IS PEIICHUS MPAKTUIECKUX
3a/la4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpeae;

- YMeThb MPOBOAMTH PACYEThl MO XUMHUYECKHUM (QopMyJiaM U ypaBHEHUSIM
XUMHUYECKMX peakUMid C  HUCIOJb30BaHUEM  (PU3MYECKUX  BEJIMYUH,
XapaKTepU3YIOIIMX BELIeCTBAa ¢ KOJMYECTBEHHON CTOPOHBI: Macchl, 00bemMa
(HopMaslbHBIE yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHBIE XMUMHYECKHE 3HAHUS JUIsl NPUHATUS PEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM




OK 02.
Hcnonb3oBath
COBpPEMEHHbIE
cpeacTBa
TMOKCKa,
aHanmu3a u
HUHTEPIIpETALINH
uHpOpMAaLIUU U
nH(pOpMaAITMOHH
bI€ TEXHOJIOTHH
TUIS
BBITTOJTHEHHS
3ama4y
npogeccroHal
bHOU
JeSITETLHOCTH

B 00s1acTH IEHHOCTH HAYYHOTI'0 O3HAHUA:

- c(hOpMUPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HAyKH H OOIIECTBEHHOW MPaKTHKH,
OCHOBaHHOTO Ha Jiajore KYJBTYP,
CHOCOOCTBYIOIIIETO OCO3HAaHHMIO CBOETO MeECTa B
IIOJINKYJIBTYPHOM MHUPE;

- COBEPILEHCTBOBAHUE SI3bIKOBOM M UUTATEIbCKOMN
KYJIbTYpPbl KaK CpEJICTBAa B3aUMOACHCTBHUS MEXKIY
JIIOABMU U TO3HAHUA MHPA,

- OCO3HaHUE IEHHOCTU HAyYHOM [eATeIbHOCTH,

TFOTOBHOCTb  OCYLIECTBJISITH  NPOEKTHYIO U
HCCIIEI0BATENIBCKY IO JEeSTEIILHOCTD
MHAUBUAYAIBHO U B TPYMIIE.

OBiageHne  yYHUBEPCAIbHBIMM  Y4eOHBIMHU

NMO03HABATEIbHBIMHU AeHCTBUSIMHU:

B) padora ¢ nuHpopManmeii:

- BIIQJICTh HABBIKAMH TONyYeHUs HHPOpMAIMH U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOATEIHHO
OCYLIECTBJISATh IOUCK, aHAJIU3, CUCTEMATU3ALINIO U
UHTEPIIpEeTaLNIO UH(POPMAIIK Pa3IMYHbIX BUIOB U
(dhopM TpeIcTaBICHMS,

- co3/aBaTh TEKCThl B pa3NUYHbIX (opmarax c
y4eTOM Ha3Ha4eHUs WHQPOpPMAIMM | IIEeJIEBOU
ayJIMTOpUHU, BBHIOMpas ONTHUMAIbHYIO GdopMy
MPEICTABICHUS U BU3yaIU3alluu;

- OLECHUBaThb JOCTOBEPHOCTb, JIETUTUMHOCTb
uHpopManuu, €€ COOTBETCTBHE TIPABOBBIM U
MOpaIbHO-ITHUYECKUM HOPMaM;

- UCIIOJIB30BaTh CpeACTBa HH(DOPMAIMOHHBIX U
KOMMYHHKAITIOHHBIX TEXHOJIOTHMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPTaHM3allMOHHBIX  33aJad C  COOJIOJEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MacHOCTH,

- yMeThb IUIAaHUPOBaTh U  BBIIOJHATH XMMUYECKMH  3KCIIEPUMEHT
(mpeBpalleHus: OpraHMYEeCKUX BELIECTB IPU HArPEBAHUH, MOJTyYSHHE STUIICHA
U U3y4YeHHE €ro CBOMCTB, KaUE€CTBEHHbIC PEaKLUU Ha ajlbAETU/bI, KpaxMma,
YKCYCHYIO KHCJIOTY; A€HaTypalus OeIKOB IIPU HarpeBaHUHU,[[BETHBIE PEAKIINU
0esIKOB; POBOJUTH PEAKIMM MOHHOTO OOMEHa, ONpeAessaTh Cpely BOJHBIX
pacTBOpOB, KAaYeCTBEHHBIE pPEAKIMU Ha Cyjibdar-, KapOOHAT- W XJIOPHI-
aQHMOHBI, HA KATUOH aMMOHUS; PELIaTh 3KCIIEPUMEHTAJIbHBIE 3a7a4H 110 TEMaM
"Metamnel" u "Hemeramnbl") B COOTBETCTBUM C TpaBUJIaMH TEXHUKHU
0e30macHOCTH TIpu  OOpaleHWd C  BelecTBaMH W JabOpaTOPHBIM
000pyI0BaHUEM; MPEJICTABIATh PE3yJIbTaThl XUMUUYECKOIO SKCIIEPUMEHTA B
dopme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX peakUui M (OpMyIHpPOBaTh
BBIBOJIBI HA OCHOBE ATHUX PE3YJIbTATOB,

- YMETh aHAJIU3UPOBATh XMMHUYECKYIO HHPOPMALIHIO, TIOTYYaeMYI0 U3 pa3HbIX
UCTOYHHUKOB (CPEJCTB MacCcOBOM nH(popManuu, cetb IHTepHeT U Apyrue);

- BJAJeTh OCHOBHBIMH METOJJaMH HAy4yHOI'O TIO3HAHUS BELIECTB U

XUMUYECKUX  sIBICHWUH  (HAONIOACHWE,  W3MEpPEHUE,  DKCICPUMEHT,
MOJICIMPOBAHUE);

- YMETh MPOBOAWTH PacUeThl MO XUMHYECKUM (QopMyJiaM U ypaBHEHUSIM
XUMHYECKMX PEaKIHWid ¢  HCIOJb30BaHWEM  (DU3MYECKHX  BEJIMYUH,

XapaKTEpU3YIOIIMX BEUIECTBA ¢ KOJMYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HopManbHble YCJOBHUS) TIa30B, KOJIMYECTBA BEILIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XUMHUYECKHE 3HAHUS JUIsl NPUHATUS PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM




TUTHCHBI, PECypcOCOepeKEeHHs, IPABOBBIX M
TMYECKUX  HOPM, HOpPM  HMH(OpPMaIMOHHOU
0€e30I1aCHOCTH;

- BJIAJACTh HABBIKAMU PACIIO3HABAHUA U 3alIIUTHI
nHpopmanuu, HOOPMAITMOHHOW 0€301MaCHOCTH
JJUMYHOCTHU

OK 04.
DddexTuBHO
B3alMOJIEMCTBO
BaTh U
paboTaTh B
KOJUIEKTHUBE U
KOMaH/1e

- TOTOBHOCTE K CaMOPa3BHUTHIO,
CaMOCTOSITEIIBHOCTH ¥ CAaMOOIIPEICIICHUIO;
-OBJIAICHUC HaBBbIKAMHA y‘IC6HO-
HCCIIEIOBATEIBCKOM, MPOEKTHOM M  COLMAIBHOMN
JIeATSIbHOCTH.

OBiaseHue YHUBEPCAIbHBIMU
KOMMYHUKATHUBHBIMU JIeHiCTBUSIMH

0) coBMecTHas J1esITeJIbHOCTD.

- IIOHUMAThb H HCIIOJIB30BATH HpGI/IMyIIIGCTBa
KOMaHJIHOH ¥ MHJIMBUIyaJIbHOW pabOTHI;

- IPUHUAMATh IETU COBMECTHOW JeSTENbHOCTH,
OpFaHI/I3OBI)IBaTI) nu KOOpI[I/IHI/IpOBaTL I[GﬁCTBHSI 10
€e TOCTI)KECHMIO: COCTaBIAThL IUIAH JEHCTBHH,
pacupeeNsiTh pOJId ¢ YI€TOM MHEHHH Y4aCTHUKOB

- yMeThb IUIAHUPOBaThb M  BBINOJHATH XHUMHUYECKUH  SKCHEPHUMEHT
(mpeBpallleHUsT OpPraHUYEeCKUX BEIIECTB TMPU HArpeBaHHUM, IOTYUYCHHE
ATUJIEHA M U3YyYEHHE €r0 CBOMCTB, KaUECTBEHHBIEC PEAKLUU Ha albJACTHUIIbI,
Kpaxmall, YKCyCHYIO KHCJIOTYy; JeHaTypauus O€IKOB MpH HarpeBaHuw,
[[BETHbIC pEAaKIUU OCJKOB; MPOBOJUTH PEAKIMd HOHHOTO OOMEHa,
OTIPE/ICIIATh CPEIY BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIINH HA CYIb(art-,
KapOoHaT- MW  XJOpUA-aHMOHBI, HA  KaTUOH AaMMOHHUA;  pellaTh
DKCIIEpUMEHTaNIbHbIEe 3aaun 1no TemMam "Mertamibl" u "Hemeramnsl") B
COOTBETCTBUU C NpPAaBWJIAMU TEXHUKH O€30MacCHOCTH NpPH OOpalieHuu C
BEIIECTBAMH U J1TAOOpaTOPHBIM OOOPYIOBAHHEM; IPEACTABIATh PE3yIbTAThI
XUMHYECKOT0 SKCIIEPUMEHTA B JOpPME 3aMHMCH YPaBHEHUN COOTBETCTBYIOIINUX
peakiuit 1 GopMyIUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB




00Ccy»X)aaTh pe3yJIbTaTbl COBMECTHOM PabOTHI;

- KOOPAMHHUPOBATb M BBINOJHATH paboTy B
YCIIOBHSIX peanabHOro, BUPTYaJIbHOTO u
KOMOMHHUPOBAHHOTO B3aMMOJICUCTBUS;

- OCYLIECTBJIATh TO3UTHBHOE CTpPAaTErHUECKOe
MOBEJICHUE B PA3IUYHBIX CUTYalMSIX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITH HHUITHATUBHBIM
OBJaieHHe YHMBEPCAJbHBIMH PeryJIATHBHBIMHU
AefCTBUAMU:

') IPUHATHE ceOsl U IPYTUX JHAeii:

- MPUHUMATh MOTUBHI M ApTYMEHTHI APYTUX JOJEH
IPU aHAJIU3€E PE3yJIbTATOB ACATEIHHOCTH;

- IpU3HABaTh CBOE MPaBO U MpaBO APYIHX JIOJCH




Ha OIINOKH;
- pa3BHBATh CIIOCOOHOCTH MOHMUMATh MU C
MO3UIUH JIPYTOTO YeJIOBEKa

OK 07.
CopneilicTBOBaTH
COXpPaHECHHIO
OKpYy>Karoleun
cpensl,
pecypcocoepex
SHHUIO,
MPUMCHSITh
3HaHUs 00
W3MEHEHUU
KIIuMaTa,
TIPHHIIATIBI
OepexITBOro
MIPOU3BO/ICTBA,
3¢ heKTUBHO
JefiCTBOBAaThH B
YpE3BBIYANHBIX
CUTYaIUAX

B 00s1acTH 3K0JI0rMYECKOI0 BOCIIUTAHMA

- ¢(OPMUPOBAHHOCTh IKOJIIOTHYECKON KYIBTYPHI,
MMOHUMAHUE BIMSHUS COLUATBHO-DKOHOMHYECKUX
MPOLIECCOB  HAa  COCTOSHME  NPUPOJHOM M
COLIMATLHOW  cpefbl, OCO3HAaHUE TJI0OATBLHOTO
XapakTepa dKOJIOTHUYECKUX MPOoOIeM;

- IUIAHUPOBAaHHUE W OCYIIECTBICHUE JEUCTBUU B
OKpY’KaIOIlleW Cpelle Ha OCHOBE 3HAHMS LEJIeH
YCTOMYMBOI'O Pa3BUTHS YEIOBEYECTBA;

AKTUBHOE HENpPHIATHE JACHCTBUN, NPHHOCAIINAX
BpEl OKPYXKAIOILIEH CpeAE;

- yYMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE
9KOJIOTUYECKHUE MOCIEACTBUS MPEINPUHUMAEMBIX
JEUCTBUMN, IPENOTBpALATh UX;

- pacumpeHue OTIBITA
9KOJIOTUYECKOW HAIlPaBIEHHOCTH;
- OBJIaACHUC HAaBbIKaAMH y‘-Ie6HO-HCCHC}IOB&TCHBCKOﬁ,
MPOEKTHOU U COIUAIBLHOMN AESATEIbHOCTH

JCATCIbPHOCTH

- chopMHpOBaTh TPEIACTABICHHUA: O XHUMHYECKOH  COCTaBJISIOIICH
€CTEeCTBEHHOHAYYHOW KapPTUHBI MHUpPA, POJIM XMMHUU B TIO3HAHUU SIBICHUUN
npupoabl, B (HOPMUPOBAHUHM MBIIUICHUS W KYyJIbTYpPhl JIMYHOCTH, €€
(yHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAUMOM JIJISl pelIeHHs IPaKTHYECKUX
3aa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHMS K CBOEMY 37I0POBBIO U
MIPUPOAHOM CpEeJIE;

- YMeTh COOJ0aTh MPaBHiIa YKOJIOTUYECKHU IEIeCO00pa3HOro MOBEACHUS B
OBITY U TPYAOBOW AEATEIBHOCTH B IEJISIX COXPAHEHHUS] CBOETO 370POBBS U
OKpY>KaloIlei MMPUPOJIHON Cpelbl; YUYUTHIBATh OMNACHOCTh BO3JECHCTBHS Ha
YKUBBIE OPraHU3Mbl ONPEJEICHHBIX BEIIECTB, MMOHUMAasl CMBICI IOKa3aTels
MIPEACIbHON JOIYCTUMOMN KOHLICHTPALIUH




2. CTpykTypa 1 coaepkaHue 001eo0pa3oBaTe/ibHON JUCHUILTHHBI

2.1. O0bem JUCUMINIMHBI U BHABI y4eOHOH PadoThI

Bua yueOHoii padoThI Oovem 6
yacax
O0bem o0pa3oBaTebHOM NPOrpaMMbl AU CHUILINHBI 78
B T. 4.:
TeopeTuIecKoe o0ydeHne 39
MPaKTUYECKHUE 3aHITH 39

IIpome:kyTouHas arrectauus (Aud. 3a4yer)

10




11



2.2. TemaTu4ecKkuii JIaH M coiep:KaHNe IUCIUTIIHMHBI

Haumenosanne Conep:xanne y4e0HOro MaTepuajia (0CHOBHOE M PO(eCCHOHAIBHO- O6bem ®opmupyembie
pa3neioB u TEM OPHEHTHPOBaHHOE), 1A00PATOPHbIE H NPAKTHYCCKUE 3AHATHS, IPUKIATHON 4acoB KOMHIETECHIIUN
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHoBHOE coaepkaHue
Pazngen 1. OcHOBBI cTPOEHUS BellleCTBA 20 OK 01, OK 02, OK
04, OK 07
Tema 1.1. BBenenue. OcHOBHOe coiep:KkaHue 2 OK 01, OK 02, OK
IIpeameT u 3agaun 04, OK 07
XHUMUH 1. HayuHble METO/IbI [TO3HAHUS BEUIECTB U XMMUYECKUX sIBJICHUN. Poib 2
JKCIIEPUMEHTA U TEOPUU B XUMUU. MoenupoBaHue XUMUYECKUX TPOLIECCOB
IIpakTHYecKkue 3aHATHSA 2
1. MogenupoBanue XMMHUECKHX TpolieccoB. OOIas XxapakTeprcTUKa MPOLIECCOB
Tema 1.2 OcHOBHOE coJep:KaHne 4 OK 01; OK 02, OK
ATOMHO- 04, OK 07
MoJieKyJasipHoe yuenue. | 1. OcHOBHBIE NOHATHS XUMHHU. BemectBo. Atom. Mosekyna. XuMHUUECKUH 371€MEHT. 2
OcHoBHBIE 3aK0HBI H | AutoTponus. [IpocTsie u ciokHbIe BenecTBa. KauecTBEeHHBIN U KOTMYECTBEHHBIN
NOHATUS XUMHU COCTaB BEILECTB
2. XuMundeckue 3Haku U popmyiibl. OTHOCUTEIbHbBIE aTOMHAs! M MOJIEKYJIIpHast 2
Mmacchel. KonnuecTBo BemiecTBa
IMpakTHyeckue 3aHATHS 4
1. CocraBnenne XUMUYECKUX (POPMYJ MO BAJIE€HTHOCTH
2. OnpeniesieHHe OTHOCUTENILHON M MOJIEKYJIIPHOM MacChl, Kacca HeOpraHMYeCKHX 2
COEJIMHEHUH, TPUMEPbI, HA3BAHUS
Tema 1.3 OcHoBHoOE coiepkaHue 4 OK 01; OK 02, OK
Ctpoenue aToma, 04; OK 07
1. CoBpemeHHas wMojnenb cTpoeHuss aroma. CHUMBOIUYECKUH SA3BIK XUMHUU 2




nepuoanveckas
CUCTEMA XUMHNYECCKHUX
3JIEMECHTOB

XUMHUYECKUI d3JeMeHT. OJeKTpOHHas KoHgurypamus aroma. Kiaccuduxanms
XAMHYECKUX 3JIEMEHTOB (S-, P-, O-amemeHTth). BaneHTHBIC JJIEKTPOHBI.
BanentHoCTb. DOneKTpoHHass  NpUpoJa  XUMHUYECKOM  CBSI3U

2. DNEKTPOOTPUIIATEILHOCTh. BUAB XUMUYECKOW CBSI3M (KOBaJeHTHAs,
WOHHAs, METaJUIMYeCcKasi, BOJIOPOAHAs) U CIOCOOKI ee 00pa30oBaHUS

IMpakTn4yeckue 3aHATHS

1. Pemenue 3amaHnii Ha WCIOJIL30BAHUE XHUMHUYECKOH CHMBOJIHUKH H
HAa3BAaHUM COEIMHEHUN I10 HOMEHKJIATYPE MEXKIYHAPOIHOTO COK03a
TEOPETUYECKOM W TMPHUKIAJAHON XMMUU W TPUBHAIBHBIX Ha3BAHUM IS
COCTaBIICHUS] XUMUYECKUX (OPMYJI ABYXATOMHBIX COCIUHEHUH (OKCHIOB,
CyNb(pHUIO0B, TUAPHUIOB U T.1I.) U APYTHX HEOPTAaHUIECKUX COSTUHEHUN OTICTBbHBIX
KJ1acCOB

2. [IpakTryeckue 3a/laHusl Ha YCTAaHOBIICHUE CBSI3U MEXIY CTPOSHHEM aTOMOB
XUMHUYECKHUX JIEMEHTOB U MEPUOJIUUECKUM HU3MEHEHUEM CBONCTB XMMHYECKHX
AJIEMEHTOB M MX COEJMHEHHI B COOTBETCTBUU C MNojoxxkeHueM llepuoanyueckoit
CUCTEMEI

Paznen 2. XumMuuyeckue peakumu

58

OK 01; OK 02, OK
04, OK 07

Tema 2.1.
OCHOBHBIE KJIACCHI
HEOpraHuYecKuXx
coeIMHEeHuH

OcHoBHOe conep:kaHue

OK 01; OK 02, OK
04, OK 07

1. ITpeameT Heopranudeckoi xumun. Kiraccudukaimsi HCOpraHM4IeCKUX BEIIECTB.
[Ipocteie u cinoxubie BemecTBa. OCHOBHBIC KJIACCHI CJIOKHBIX BEIIECTB (OKCHIBI,
TUAPOKCHUIBI, KUCIIOTHI, COJIN)

2. B3anMoCBsI3b HEOPraHUYECKUX BEIECTB. ArperaTHble COCTOSTHUS BEIIECTBA.
Kpucrannnueckue u amopdHbie BemecTBa. TUIBI KPUCTATNTUYECKUX PEIIETOK
(aToMHasi, MOJIEKYJISIpHAs, HOHHAS, METAJUTHYECKAs )

3. 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEILECTBA OT TUIA KPUCTAJUINYECKON PEIICTKH.
3aBUCUMOCTb XUMHUYECKOM aKTUBHOCTH BEILIECTB OT BUJA XMMHUYECKOH CBSI3U U THUIIA
KpHCTaLIn4ecKoil pemeTku. [IpuunHbl MHOrooOpasus BeIecTB

HpaRanecm/le 3aHATHUSA

1. HOMCHKJ'IaTypa HCOPraHMYCCKHUX BCHICCTB: HA3BAHHC BCIICCTBA HCXOOd M3 HX




XUMHUYECKON (DOPMYITBI UM COCTABIICHHE XUMUYECKOUN (hOPMYIIBI UCXOS U3 Ha3BAHUS
BemecTBa o mexaynapoaHou (MIOITAK) nnu TpuBranbHONM HOMEHKIIATYPE

2. PemeHue npakTHYECKUX 3aJaHWi TO KiIacCUpUKAlUK, HOMEHKIAType U
XUMHUYECKUM (hopMyraM HEOPraHMYECKHUX BELIECTB Pa3IUYHBIX KJIaccoB (yrapHbIi
ras, yrJIeKUcIblii ra3, aMMHaK, ralieHasi U3BeCThb, HerauieHasi U3BeCTb, MUThEBAs CoJa

U IPYTHUX)

3. CocraBnenue GopMys1 XUMHUYECKHX BEILECTB, ONPeIeICHNE MPUHAIEKHOCTH K
KJjaccy

Tema 2.2.
Oo0mme cBoiicTBa
METAJIIOB H
HEeMeTa/UI0OB

OcHOBHOe coiep:kaHue

OK 01, OK 02, OK
04, OK 07

1. Metamnbl. Obume ¢uznyeckue M XUMHUYECKHE CBOMCTBa MeTayuioB. CrnocoObl
NOJy4YeHUsl. 3HAYEHUE METAJJIOB U HEMETAJUIOB B NMPHPOJIE M KU3HEAEATEIbHOCTH
YeJloBeKa U OPraHu3MOB

2. Koppo3ust MeTasioB: BUbI KOPPO3HHU, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH

3. Hemeramnsl. O0mume ¢pu3zndyeckre 1 XuMHUUECKUE CBOHCTBA HEMETAILIOB.
Tunuunelie cBoiicTBa Hemetaos [V— VII rpynmn. Knaccudukanys u HomeHKIaTypa
COEIMHEHNH HeMeTalloB. KpyroBopoThIOMOI€HHBIX 3JIEMEHTOB B IPUPOJIE

HpaRanecm/le 3aHATHUSA

1. CocraBnenue ypaBHEHUM XUMUYECKUX PEAKIMHA C yHACTHEM IPOCTBIX M CIOXKHBIX
HEOPraHMYECKHUX BEIECTB: METAJLIOB U HEMETAJIOB; OKCUI0B METAJIIOB, HEMETAJIOB
¥ aM(pOTEPHBIX JIEMEHTOB; HEOPTaHWYECKHX KHCIIOT, OCHOBAaHUH M aM(pOTEPHBIX
T'MIPOKCHUIOB; HEOPraHUUYECKUX COJIEH, XapaKTEPU3YIOIIMX UX CBOMCTBA

2. Crioco0BbI 3alUThl METAJIIIOB OT KOPPO3HH

3. Pemienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI Ha CBOMCTRA,
COCTaB, MOJy4YeHHE U 0€3011aCHOE UCI0JIb30BaHNE BaXXHENIIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM IEATEIHHOCTH YEIOBEKA

Tema 2.3.
Teopus
3JIeKTPOJTUTHYECKOM
AUCCONUANMH

OcHoBHOe conep:kaHue

OK 01, OK 02, OK
04, OK 07

1. Teopuss  2MEKTPOJUTHYECKOM  JUCCOLHALUU. Honkr. DIIEKTPOIUTHI,
HEDJIEKTPONUTHL. Peakiinu noHHOTO 0OMeHa




2. CocraBieHHE peaknuid HOHHOTO OOMEHA ITyTeM COCTABJICHHS WX TOJHBIX H
COKpAILEHHBIX HIOHHBIX YPaBHEHUI.

3. KucnotHo-ocHOBHBIE peakuuu. 3a/1aHusl Ha COCTaBJIEHUE HOHHBIX peaKLuil 2
IpakTHYecKHe 3aHATHS 6
1. UccaenoBanue TUIIOB (IO COCTAaBY M KOJIMYECTBY MCXOIHBIX U OOpa3yIOIIUXCS 2
BEIIECTB) U MPU3HAKOB XUMUYECKUX PEaKIUil
2. IlpoBenenue peakiyii HOHHOro OOMeHa, ONpeAeNeHUEe CPeibl BOAHBIX PACTBOPOB. 2
3a7aHus HA COCTABJICHUE HOHHBIX PEAKIUi
3. KucinoTHo-ocHOBHBIE peaknuu. 3a1aHusl Ha COCTaBIICHUE NOHHBIX PEeaKIui 2
Tema 2.4. OcHoBHoOE coepxkaHue 4 OK 01, OK 02, OK
I'mapouus codeit 04; OK 07
1. MexaHu3M ruipoaun3a cojiel pa3IngHOro COCcTaBa, CyTh IpoLecca ruapoIn3a 2
2. Ponb ruziponuza B MpUPOJIE U )KU3HU YEIIOBEKA 2
IIpakTHYecKkue 3aHATHS 4
1. TIpoueccel, mpoTEKaroIIKe B pacCTBOPax COJIEH, MPEICKa3bIBATh PEAKIIMIO pacTBOpa 2
B 3aBHCHMOCTH OT COCTaBa COJIH, MO/IBEpraroiieiicst FTuApoIn3y, 00pa30BaHUE KUCIBIX
Y OCHOBHBIX COJIEH B peakLusax THapoiIu3a
2. CokpallleHHbIE HOHHBIE U MOJIEKYJIIPHBIE YPaBHEHHUS PEaKLUi THAPOIN3a
Tema 2.5. OcHoBHOe coiep:kaHue 8 OK 01: OK 02, OK
OxucauTeJbHO- 04, OK 07
BoccTaHoBuTedbHbIe | 1. Knaccudukamms xumuyecknx peakuuii. Peakumu coeawHeHUs, pa3ioXKeHHS, 2
peakuuu 3amernieHusi, oomena. Karamutudeckwe peakuuu. OOpaTtumble M HeEoOpaTUMBbIE
peakuuu. 'oMOreHHbIE U TETEPOT€HHBIE PEAKIIUU
2. DK30TepMHUYECKHIE M HIOTEPMUYECKHE Peakuh. TertoBoil apPeKT XUMHUIECKHX 2
peakuuil. TepMoOXuMU4ECKUEe ypaBHEHUS
3. OKuCIUTENBbHO-BOCCTAHOBUTENIbHBIE peakluu. CteneHb okucienus. OKUCIUTENb U 4
BOCccTaHOBJIeHHe. BoccTaHoBUTE b U OKUCIeHHE. MeTo | 35IeKTpoHHOro OajaHca Jis
COCTaBJICHUS] ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIIUi
6

HpaRanecmde 3aHATHUSA




1. Knaccudukaius BEIeCTB U MPOIECCOB C TOYKU 3PEHUST OKUCIICHUS-

XUMHYCCKOI'0 paBHOBCCHUA OT PA3JIMIHBIX q)aKTOPOB

BOCCTAHOBJICHUS
2. CocTaBieHHE ypaBHEHUI peakuuii ¢ TOMOIIBIO METOIa HJIEKTPOHHOTO OanaHca 2
3. O0BsicHEeHHE 3aBUCIMOCTH CKOPOCTH XUMHUECKOW PEAKIIMU 1 TTOJIOKEHHSI 2

HpOMe)KYTO'-IHaH aTTeCTalud

Bcero:

/8




3. YcaoBusi peanuzanuu NnporpaMmsbl y4eOHOM U CHUILTHHBI

3.1. TpeGoBaHusi K MUHUMAJIBLHOMY MAaTePHATbHO-TEXHHYECKOMY
o0ecre4eHunIo
Peanmauml HpOFpaMMBI AUCIUITIINHBI Tpe6yeT HaJIU4YUuia CJ'I@IIYIOHH/IX

CHeIUaIbHBIX TOMEIICHUH . y4eOHOro KaOuHEeTa XHMUH.
ObOopynoBanue yueOHOro KaOUHeTa:

- HarsAHbIe TocoOus (HaOOPHI MAPOCTEPKHEBBIX MOJIENICH MOJIEKYII, MOJICIIH
KPUCTAJUIMYECKUX PENIETOK, KOJJIEKIIMM TMPOCTHIX W CIOKHBIX BEIIECTB W/WIIN
KOJUICKIIUU TIOJMMEPOB; KOJUICKIIMS TOPHBIX TIOPOJ W MHUHEpajaoB, TabiuIa
MeneneeBa, yueOHbIe GHIbMBI, ITUPPOBBIC 00PA30BATEIILHBIC PECYPCHI).

- JUMIAKTAYECKHE MaTepualbl (3a7aHus JUIsl KOHTPOJIBHBIX paloOT, IJisi pa3HbIX
BUJIOB OLICHOYHBIX CPEACTB, MU PepeHInpOBaHHOTO 3a4eTa U JIp.);

- TEeXHUYECKHEe CpeicTBa oOOy4eHus (MEPCOHAJBHBIA  KOMIIBIOTEP C
JUIEH3UOHHBIM TIPOTPAMMHBIM  OOCCIICYCHHEM; MYJBTUMEIUUHBIA TPOCKTOP;
WHTEPAKTUBHAS JI0CKA, BBIXO/] B TIOKAJIbHYIO CETh);

- 3a1bl (OMOJIMOTEKA, YUTAIBHBIN 3aJ1 C BBIXOJOM B ceTh MIHTEpHET.

3.2. UudopmannoHHoe odecriedeHne 00ydeHust

1. Xumus: yueoHoe nocodue st CITO / cocraputenu I'. FO. Boctpukona, E.
A. Xopoxopauna. — Capartos : [Ipodo6pazosanue, 2019. — 91 ¢. — ISBN 978-5-
4488-0369-7. — TekcT : ANEKTPOHHBIA // DIEKTPOHHBIM pecypc HUPPOBOH
obpazoBarenbHoit cpenbl  CIIO PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/87280

2. bonnpipea, O. U. Xumus: 3agaunuk aus CITIO / O. U. bongsipesa, O. I1.
Kymnapesa, I1. A. ITonomapeBa. — Caparos: [Ipodobpazosanue, 2020. — 140 c.
— ISBN 978-5-4488-0595-0. — Texkct : 37eKTPOHHBIN // DIEKTPOHHBIA pecypc
udposoit obpazosarenvHoi cpenst CIIO PROFoOpazoBanue : [caiit]. — URL:
https://profspo.ru/books/92199

3. po3nos, A. A. Xumus: yueoHoe tocodue aiist CI1O / A. A. dpo3nos, M.
B. Jlpo3noBa. — CapatoB : Hayunas kuura, 2019. — 317 c. — ISBN 978-5-9758-
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1900-0. — Tekct : DOJEKTPOHHBIK // DJEKTPOHHBIM pecypc IUGPOBOM
obpazoBarenbHoii cpenbl  CIIO  PROFo6pazoBamme : [caiit]. — URL:
https://profspo.ru/books/87083

4. Jlyneiiko, T. I'. Xumus: yueonuk nns CIIO / T. I'. JIyneiiko, O. B. J{s670,

E. A. PemernnkoBa. — CaparoB, Mockga : [IpodoGpazoBanue, Aii [Tu Ap Menua,
2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — Tekcr :
AJIEKTPOHHBIN // DIEeKTPOHHBIN pecypc nudpoBoit oopazoBarenbHoi cpenbl CI1O

PROFo0Opa3oBanue : [caiit]. — URL.: https://profspo.ru/books/94217
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4. KoHTPOJIb U OLIEHKA Pe3y/JIbTATOB OCBOCHUS Y4eOHOM M CHUIJIMHBI

Pes3yrvmamut 00yuenus

Kpumepuu oyenku

Memoowl ouenku

- MoaenupoBanue
XUMUYECKHUX MPOIIECCOB.
OO6m1as xapakTepucTuKa
MPOIIECCOB;

- CoBpemeHHast MOJICIb
CTPOEHHUSI aTOMA.
CHUMBOJIMYECKHUH SI3BIK
XUMHHU. XUMHUYECKUH
3JIEMEHT. DJEKTPOHHAS
KOH(UTypaIus aToma;

- Knaccuduxkanus
HEOPraHMYECKUX BEILECTB
B COOTBETCTBMH C UX
CTPOCHHEM;

- O6mue pusnyeckue u
XUMHYECKHE CBOIMCTBA
METAJIJIOB M HEMETAJIJIOB
CriocoOsl nosty4eHus;

- MexaHu3m ruapomsa
COJIEN Pa3IMYHOIO
cocTaBa, CyTh Ipolecca
TUAPOIN3a, POJIb
TUAPOIIN3A B IPUPOJE U
JKH3HU YCJIOBCKA;

- OKUCITUTEIIBHO-
BOCCTaHOBHUTEC/ILHBIC
peakuuu. CTeneHb
okucienust. OKUCIUTEND
M BOCCTAaHOBJICHUE.
BoccranoBurens u
okucieHue. Meron
3JIEKTPOHHOTO OanaHca
JUUISL COCTaBIICHUS
YpaBHEHUI
OKHCIIUTEIIBHO-
BOCCTaHOBUTEILHBIX
peaKuui

Kpurepuu oueHuBanust
pPYOe:xxHOM aTTecTallum:

ATTECTOBAH - BLICTABIIETCS
o0yyJaromeMycs, OTBETHUBIIIEMY
IIPaBWIBHO Ha 6-20 BOIIPOCOB.

He arrecroBan -
BBICTaBIIIETCS O0yUaromemMycs,
KOTOPBIN OTBETHJI MEHEE 5
BOIIpOCa.

Kpurepuu oueHuBanust
Au¢pepeHpPOBAHHOIO
3ayera:

OTaAHMYHO - BBHICTABIAETCS
00yyarolemMycs, OTBETUBIIIEMY
Ha 31-40 BonpocoB.

Xopouio - BEICTaBIAETCS
00yyJaroemMycs, OTBETUBIIIEMY
Ha 21-30 Bompocos.

Y10B/1€TBOPUTEIBHO -
BBICTABIIICTCS 00yJarOIIEMYyCs,
oTrBeTuBIIeMy Ha 11 u Gonee
BOIIPOCOB.

Py6exnas aTrectanus

HuddepenurpoBanHbIit
3a4eT
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PaszpaboTunk: /
hish
IIpenonasarens ®CI1O %//7/6 /3. JI-A. lllepenoa/
(noonucv)
Coraacosano:

ITpencenarens [MLK «MaremaTHueckue 1 €CTECTBEHHOHAYYHBIC IUCIUIIIHHBD
/3.A. lllaxaea/
7
(no%ucé)

3am. nekana no MP ®CI1O L /)/?/l/ /. / N.B. CyneiimaHoBa /

[/ domicey ()

Jupexrop JYMP j% %; ] /M.A. MaromaeBa/
noonuce)
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