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1.ObIIAAA  XAPAKTEPUCTHUKA PABOUYE TPOTPAMMbBI YYEBHOM
JUCIHUIIVINHBI

1.1. MecTo qUCHUIUIMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTEIbHOM POrpaMMbl
VYueOnass mucuurummaa bJ[.09 Xumusi sBisieTCss YacThiO OCHOBHOW 00pa30BaTeIbHOM
nporpamMbl B cootBeTcTBHH ¢ PI'OC CIIO mo cnenmansHoctu 26.02.03 CynoBoxaenue,
YTBEPKJICHHBIM NpHKa3oM MunucrepcrBa npocseienus PO ot 2 nexadps 2020r. Ne691.
VYuebOnass gucnuumna bJ1.09 Xwumus obecneunBaer  popmupoBaHuE — OOMIMX
komreTeHmid mo ®I'OC mo cnemmansHocTr 26.02.03 CymoBoxnenue. Ocoboe 3HAUYCHHE
JMCLUIUIMHA UMeeT Ipu (GOPMUPOBAHUHM:

Kon HaumenoBanue o0mux KOMIETEHIUH U TMYHOCTHBIX PE3YJIHTaTOB

OK 02. | Mcnonb30BaTh COBPEMEHHBIE CPEICTBA MTOMCKA, aHAIM3a U UHTEPIIPETALINT
nH(popManuy, 1 HHGOPMAIIMOHHBIC TEXHOJIOTHH TS BRITIOTHEHUS 33124
npodeccuoHaNbHOM e TENIbHOCTH.

OK 04. | DddexTuBHO B3aMMOICHCTBOBATh U Pa0OTaTh B KOJJICKTHBE U KOMAH/IE.

OK 05. | OcymiecTBiIsATh YCTHYIO M MIUCbMEHHYI0 KOMMYHMKAIIMIO HA TOCYJAPCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOIO
KOHTEKCTA.

OK 06. | IIposiBIATH rpask1aHCKO-MIATPUOTHYECKYIO TTO3UIINIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE HA OCHOBE TPAJAUIIMOHHBIX O0IIEYEIOBEYECKIX [IEHHOCTEH, B TOM YHCTIE C
Y4€TOM rapMOHH3allU MCKHAIWMOHAJIBHBIX U MCKPCIIUTHUO3HBIX OTHOHICHPIﬁ,
MPUMEHSITh CTaHAAPThl AHTUKOPPYIIIMOHHOTO MOBEACHHUSL.

OK 07. | ConelicTBOBaTh COXpPaHEHUIO OKPY KAIOIIEH CPEJIbl, pECYpPCOCOEPEKEHHIO, IPUMEHATh
3HaHHA 00 U3MEHEHUH KIIMMaTa, IPUHLIUIIBI OSPEXITMBOTO IPOU3BOICTBA,
3 PEeKTUBHO NEHCTBOBATH B UPE3BBIYANHBIX CUTYAITUSIX.

1.2. llens 1 TuTaHUpyeMbIe pe3yIbTaThl OCBOSHUS TUCIIUILIHHEI.
B pamkax mporpaMMmbel y4eOHON AUCHMILIUHBI y oOydaromuxcs QOpMUPYIOTCS
CJIEIYIOIINE PE3YIHTATHI O0YUEHUS:

Kon [IpeameTHbIE
OK YMmenus 3HaHUA

OK 02 VY1 ymeHue BBISBIATH XapaKTEPHbIE 31 copmMHUpOBaHHOCTH

OK 04 MIPU3HAKU U B3aMMOCBS3b H3yYEHHBIX IIPEACTABJICHUI: O XUMHUYECKON

OK 05 MOHATHM, IPUMEHATH COOTBETCTBYIOIINE | COCTABIIAIOIIEH €CTECTBEHHOHAYYHOU

OK 06 IIOHSATHUS IIPU ONMCAHUU CTPOEHUS U KapTHUHBI MUDPA, POJIA XUMUU B

OK 07 CBOMCTB HEOPraHUYECKUX U MIO3HAHUM SBJICHU TIPUPOJBL, B
OpPraHMYECKUX BEIIECTB U UX (GbOpMHUPOBAHUU MBIIIJICHUS U
MIPEBPALIEHH; BBISBIIATH B3aUMOCBS3b KYJbTYpPBI INYHOCTH, €€
XUMHYECKUX 3HAHUH C MOHATUSAMU U (GyHKIIMOHAIBLHOU IPaMOTHOCTH,
MIPEICTAaBICHUSMH IPYTUX HEOO0XOIMMOM ISl pelIeHus
€CTECTBEHHOHAYYHBIX IIPEMETOB; MPAKTUYECKHX 3aJ1a4 U DKOJOTUYECKU
VY2 ymeHue ncnoib30Barh 000CHOBaHHOTO OTHOIIEHUS K CBOEMY
HAaUMEHOBAHMSI XUMHUYECKHUX 3JI0POBBIO U IIPUPOAHOM Cpeae;
COEMHEHUI MEKIYHAapOJHOTO COI03a 32 BnajsieHne CUCTEMON XUMHUYECKUX
TEOPETUYECKON U MPUKIIATHON XUMHUM M | 3HAHUM, KOTOpast BKIIIOYAET:
TPUBUAJIbHBIE HA3BAaHUS BaXKHEHUIIINX OCHOBOIIOJIATalOINE TIOHATHUS;
BELIECTB (3TUJIEH, alleTUJIEH, INIMIIEPUH, | 3aKOHOMEPHOCTH, CUMBOJIMYECKHMA
¢benon, hpopMabaeTua, yKCycHas A3BIK XUMUH; (PaKTOIOTHIECKHE
KHCJIOTa, TJIUIMH, YTapHbIH Ta3, CBEJICHMSI O CBOMCTBAX, COCTABE,




YIJIEKHUCIBIN Ta3, aMMHUaK, TalleHas
U3BECTh, HErallleHasl U3BECTh, TUThEBAs
coJla U IPYTHX), COCTABIATH (hOPMYJIBI
HEOPraHUYeCKUX U OPraHUYeCKUX
BELIECTB, YPABHEHUS XUMUUECKUX
peakiuii, OObSICHATh UX CMBICI;
IIOATBEPK/1aTh XapaKTEepPHbIE
XMMHUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOILIMMU IKCIIEPUMEHTAMU U
3aIUCSIMU YPAaBHEHUH XUMUYECKUX
peaKuuii;

V3 ymeHue ycTraHaBIuBaTh
IIPUHAIJIEKHOCTh U3YUEHHBIX
HEOPraHUYeCKUX U OPraHUYeCKuX
BELIECTB K OINPEIEICHHBIM KJlaccaM U
rpymniam CoeIMHEHHH, XapaKTepu30BaTh
HMX COCTaB M BaXXHEHIIINE CBOMCTBA;
OTIpEeAEIATh BUbl XMMUUECKUX CBSI3EH
(KoBaJIeHTHAas!, HOHHAsA, METAJJINYeCcKas,
BOJIOPOJIHAS ), TUIIBI KPUCTAITIMYECKUX
PELLIETOK BEIIECTB; KIacCu(uIupoBaTh
XUMHYECKHUE PEaKIUU;

VY4 ymeHue npoBOAUTH pacyeThl IO
XUMHAYECKUM (hOpMyJIaM U YPaBHEHUSIM
XMUMUYECKHUX peaKIii ¢
UCTIOJIb30BaHUEM (PU3MUYECKIX BEIMYHH,
XapaKTepU3YyIOIIMX BELIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: MacCHhl,
o0beMa (HopMaJlbHBIE YCIIOBHS) ra30B,
KOJIMYECTBA BEIIECTBA; UCIIOJIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHUS JUIS
MIPUHATHUS PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYyallUsX, CBS3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

V5 yMeHue niIaHupoBaTh U BHINOIHATh
XUMHYECKUH IKCIIEPUMEHT B
COOTBETCTBHUH C PAaBUIAMU TEXHUKHU
0€301MacHOCTH MPH 0OpaIeHUH C
BEIIECTBAMHU U JIAOOPATOPHBIM
000pyI0BaHKEM; TIPEJCTABISATh
pe3yNIbTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHUI COOTBETCTBYIOINX pEaKLUi
1 (GOpMyJIUPOBATh BHIBOJIBI HA OCHOBE
9THX PE3YJIbTaTOB;

Y6 yMeHHe aHATM3UPOBATh XUMHUYECKYIO
MH(pOpMaIIHIO, TOTYYaeMYI0 U3 Pa3HbIX
MCTOYHUKOB (CpeACTB MacCOBOM
uHpopmanuu, cetb IHTepHET U apyrue);
VY7 ymenue cobmoaaTh IpaBuiIa
HKOJIOTHYECKH 11eTIECO00Pa3HOTO
MOBE/ICHUS B OBITY U TPYJOBOM
JESITEIBHOCTH B LIEJISIX COXPAHEHHUS

MOJIyYeHHUHU U 0€3011acHOM
HCIOJIL30BaHUU Ba)KHEHIITNX
HEOPTaHMYECKUX M OPTaHUIECKHX
BEIIIECTB B OBITY U MPAKTHYECKOU
JIeSITEIILHOCTU YCIOBEKa,;

33 BiafgeHUE OCHOBHEIMU METOJaMU
HAYYHOTO IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH (HaOr01eHHe,
U3MEpEeHHe, IKCIIEPUMEHT,
MOJICIIUPOBAHUE).
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CBOETO 3/10POBbs U OKPYXKAIOLIEH
MPUPOIHOMN CPE/bl; YUUTHIBATH
OITIAaCHOCTH BO3JCHCTBUS Ha KUBEIC
OpraHu3Mbl OIPEJICTICHHBIX BEUIECTB,
IMIOHKUMAs CMBIC]I IIOKa3aTelIs
MpeeIbHON I0NYCTUMON
KOHIEHTPALIHUH.

B pamkax mporpaMMbl Y4eOHON AMCIMILTMHBI
CIIETYIOIINE PEe3yIbTaThl 00yICHUS:

y oOydaronmxcs (OpMHUPYIOTCS

OK

Jlmanoctasie (PI'OC COO)

Meranpeamerasie (PI'OC COO)

OK 02. crionp30BaTh | OCO3HAHWE IIEHHOCTH HAYYHOM

COBPEMEHHBIE JESITEIIBHOCTH, TOTOBHOCTh
CpeCTBa IIOUCKA, OCYILECTBIIATh IPOEKTHYIO U
aHanu3a u UCCIIEI0BATEIbCKYIO
UHTEpIpeTaluu JeSTeIbHOCTh UHIAUBHIYaIbHO U
uH(popMaLuu U B IpyIIIIE

UH(pOPMalLIMOHHbIE

TEXHOJIOTHUHU OJIA
BBINTOJIHCHUS 32144
npodeCcCHOHAIbHON

JACATCIIbHOCTH

BJIAJICTh HABBIKAMU TIOJTYYCHUS
MHPOPMAIMK U3 HCTOYHHUKOB
pa3HBIX TUIIOB, CAMOCTOSITEIILHO
OCYIECTBIISITH TIOUCK, aHAIIN3,
CHCTEMATH3AIIUI0 U HHTEPIIPETAIIUIO
UH(pOpMAIIMK pa3IMYHBIX BUIOB U
(bopM mpencTaBieHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX
(dopmarax ¢ y4eToM Ha3HAYCHUS
UH(POPMALIUH | LIEJIEBOH ay TUTOPHH,
BbIOMpas ONTUMAIBbHYIO (hopMy
NPECTaBICHUS U BU3yaIH3aluH;
UCIIOJIB30BaTh CPE/ICTBA
UH(POPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B
pelIeHIH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpTraHU3aIMOHHBIX 32149 C
co0ur0/IeHEeM TpeOOBaHUI
IPrOHOMHKH, TEXHUKU
0e30IMacCHOCTH, TUTHCHBI,
pecypcocOepekeHus, MPaBOBBIX U
THYECKUX HOPM, HOPM
WH(POPMAIIMOHHOI 0€30MacHOCTH;
BJIaJICTh HABBIKAMHU PACIIO3HABAHUS
1 3alUThl THOpMaIuHy,
UH(POPMALIMOHHON 6€30MacCHOCTH
JHYHOCTH;

CIOCOOHOCTh M TOTOBHOCTD K
CaMOCTOSITETFHOMY ITOMICKY METO/IOB
peLICHUs MPAaKTUYECKUX 3a/1a4,
MPUMEHEHHIO Pa3IMYHBIX METOOB
MIO3HAHHMS;

OK 04. DddexTuBHO TOTOBHOCTb BECTH COBMECTHYIO
B3aUMOJICMCTBOBATh U | JIEATEILHOCTh B HHTEpECAX

paboTath B

TPpaKIaHCKOTO OOITECTBA,

KOJUICKTHBC U KOMAHJIC | YUYaCTBOBATh B CAMOYIIPABJIICHUUN

B 00111€00pa30BaTEIHHOM
OpTraHHu3aIH U JETCKO-
IOHOIICCKHUX OpPraHn3anuiax,
YMEHHE B3aUMOJICHCTBOBATH C

OCYIIECTBIISATH KOMMYHHKAIIUA BO
Bcex cdepax KU3HU;

pacrno3HaBaTh HeBepOaJbHbIE
cpezacTBa o0IIeHus], TOHUMAaTh
3HAaYCHHE COIUATLHBIX 3HAKOB,
pacro3HaBaTh MPeIOChUTKN
KOH(JINKTHBIX CUTYalluil U CMSITYaTh
KOH(QJIUKTBI,
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CONUAJIbHBIMA MHCTUTYTaMHU B
COOTBETCTBUU C UX PYHKIHSIMHU
U Ha3HA4YCHUEM,

TOTOBHOCTH K T'yMaHUTapHOH U
BOJIOHTEPCKOM JIESITEbHOCTH;
c(hOpMUPOBAHHOCTh
HPAaBCTBCHHOI'O CO3HAHUA,
ATHUYECKOT0 NOBEJICHUS;

apryMEHTHUPOBAHHO BECTH JHAJIOT,
YMETb CMATYaTh KOH(IUKTHBIE
CUTYallUH;

JIeJIaTh OCO3HAHHBIM BBHIOOD,
apryMeHTUPOBATh €ro, OpatTh
OTBETCTBEHHOCTD 32 PEIICHUE;
OIICHUBAThH MTPUOOPETEHHBIN OIBIT;
CIoco0CTBOBATh (POPMUPOBAHUIO U
MPOSIBJICHUIO IUPOKOU SPYIULIUU B
pa3HbIX 00JacTsIX 3HAHUH,
MOCTOSIHHO TOBBIIIATH CBOM
00pasoBaTeNbHBIN U KyJIbTYPHBII
YPOBEHb;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM,
BHOCHUTH KOPPEKTUBHI B
NeSITeNIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIEIISIM;
BJIAJICTh HABBIKAMHU IMO3HABATEIIHLHOM
peduiekcHu KaKk 0CO3HaHUS
COBEpILIAEMBIX JECHCTBUHN U
MBICTTUTENbHBIX MPOLIECCOB, UX
pe3yJIbTaTOB U OCHOBAHUM;
UCIIONIb30BaTh pUeMbI pedIeKCuu
JUTSI OLICHKHU CUTYaIlNH, BHIOOpa
BEPHOI'0 PEILICHUS;

YMETh OIICHUBATh PUCKU U
CBOEBPEMEHHO NMPUHUMATh PEIICHUS
10 UX CHIKEHUIO;

COLIMAJIbHBIX HABBIKOB,
BKJIFOYAIOIIUX CITIOCOOHOCTh
BBICTpauBaTh OTHOILICHUS C IPYTUMU
JTIOAbMH, 3a00TUTHCS, TPOSBIATH
UHTEpEeC U pazpemiatb KOHMINKTHL,
MIPUHUMATD €051, TOHUMAasi CBOU
HEJOCTATKHU U IOCTOMHCTBA;
MPUHUMATHh MOTHBBI U apTYMEHTBI
JIPYTUX JIIOJIEH MPU aHAIHU3e
pPe3yIbTaTOB ACSATEIHHOCTH;
MPU3HABaTh CBOE MPABO U MIPaBO
JIPYTUX JIIOJIEH HA OIINOKY;
pa3BHUBATh CIIOCOOHOCTH TOHMUMATh
MHP C TIO3UIIMHU APYTOr0 YEJIOBEeKa

OK 05. OcymiecTBasTH
YCTHYIO U
MUCHEMEHHYIO
KOMMYHHKAITHIO Ha
rOCyAapCTBEHHOM
si3pIke Poccuiickoi
®denepanuu ¢ yueTom
0COOEHHOCTEH
COIIMAIIBHOTO U
KyJIbTYPHOTO
KOHTEKCTa

COBEPILIEHCTBOBAHUE SI3bIKOBOU U
YUTATENBCKON KyJIbTYphI KaK
Cpe/CcTBa B3aMMOJICUCTBUS
MG)K}Iy JJFOObMHU U ITO3HAHU S
MHUpa;

CIIOCOOHOCTH BOCTIpUHUMATD
pa3uyHbIe BUIbl UCKYCCTBA,
TpaguLi X TBOPUYECTBO CBOETO
U JPYTUX HapOJOB, OIIyLIaTh
SMOIIMOHAILHOE BO3JICHCTBHE
UCKYCCTBA,

OLICHUBATb JOCTOBEPHOCTD,
JETUTUMHOCTH MH(pOpMaLINH, ee
COOTBETCTBUE IIPABOBBIM U
MOPAJIBHO-ITUYECKUM HOpMaM;
AQHAJIM3UPOBATH IIOJIYYEHHBIE B XO/€
peuIeHus 3a/1a4u pe3yJIbTaThl,
KPUTHYECKU OLICHUBATh UX
JIOCTOBEPHOCTH, IPOrHO3UPOBATH
HU3MEHEHUE B HOBBIX YCJIOBUSX;
(hopMHpOBaHHE HAYYHOTO THIIA
MBIIUICHHUS], BJIaJICHUE HAYYHOU




yOEKICHHOCTh B 3HAYMMOCTH
JUTSl TAYHOCTH U 00IIIeCTBa
OTEYECTBEHHOT'O ¥ MUPOBOTO
HCKYCCTBa, STHUYECKUX
KYJIbTYPHBIX TPAIUIMNA U
HApOJIHOTO TBOPYECTBA,;

TEPMUHOJIOTUEHN, KITIOUEBBIMU
MOHATHSIMM U METOIAMH;
BJIAJICTh PA3JIMYHBIMU CIIOCOOAMHU
OOIIEHHS U B3aUMOJIEHCTBHA;

OK 06. [TposiBasTH
rPaKIaHCKO-
NaTPUOTUYECKYIO
MO3ULIMIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TPaAUITMOHHBIX
00I11eYEIIOBCYSCKUX
IIEHHOCTEH, B TOM
YUCJIE C YIETOM
rapMOHH3aIUN
MEKHAITMOHAJIBHEIX U
MEXPEIIUTHO3HBIX
OTHOIICHUH,
MIPUMEHSATH CTaHIAPThI
AHTUKOPPYNIIMOHHOTO
MOBEICHUS

OCO3HAHUE CBOUX
KOHCTUTYLIMOHHBIX IIPaB U
00s13aHHOCTEH, YBaXKCHUE 3aKOHA
Y IIPaBONOPSIKA;

MPUHSATUE TPAAULIMOHHBIX
HallMOHAJIbHBIX,
00111eYeI0BEYECKUX
I'YMAHUCTHUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;
TOTOBHOCTb ITPOTUBOCTOSITh
UJICOJIOTHH SKCTPEMHU3MA,
HallMOHAIM3Ma, KceHOopoOuH,
JTUCKPUMHHAITUH 110
COLIMAJIbHBIM, PEITUTUO3HBIM,
PacoOBBIM, HAIIMOHAJILHBIM
MIPU3HAKaAM;

c(hopMUPOBAHHOCTH POCCUNCKOM
IPaKJaHCKOW MJEHTUYHOCTH,
MaTpUOTU3MA, YBAKCHHS K
CBOEMY Hapojy, YyBCTBa
OTBETCTBEHHOCTH TIE€PE]T
Poaunoii, ropiocTH 3a CBOM
Kpai, cBoro PouHy, CBOM SI3bIK 1
KYJbTYpY, IPOLLIOE U
HaCTOsIIIEe
MHOT'OHAIIMOHAJILHOTO HapoJa
Poccuu;

LIEHHOCTHOE OTHOIIEHUE K
rocyJapCTBEHHBIM CUMBOJIAM,
HUCTOPUYECKOMY U TIPUPOTHOMY
HaCJEeANI0, TaMATHHUKAM,
TpaauuusM HapooB Poccun,
JocTHXeHusM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX
U Tpyae

ujeiHas yoeKJ1IeHHOCTb,
TOTOBHOCTD K CIIYKEHUIO U
3ammTe OTedecTna,
OTBETCTBEHHOCTH 32 €T0 CyAbOY;
OTBETCTBEHHOE OTHOIIIEHUE K
CBOHMM POJIUTENSIM U (WIIN)
JIPYTUM WICHAM CEMbH,
CO3/JaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHUS
LIEHHOCTEN CEMEWHOM KU3HU B
COOTBETCTBUU C TPATULIUSIMHI
HaponoB Poccuu;

CaMOPETYJIMPOBAHUS, BKIIOYAIOLIETO
CaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOC
IOBEJEHHE, CIIOCOOHOCTH
aJanTUPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIIATH THOKOCTB,
OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIIUH,
BKJIFOYAIOIIEH CTPEMIICHUE K
JOCTUKEHHIO 1Ie]TU U YCIIEXY,
OITUMU3M, HHUIIMATUBHOCTD,
yMEHHE JeHCTBOBATh, UCXOMS U3
CBOHMX BO3MO>KHOCTEH;

OMIIATHH, BKIIOYAIOIIEH
CIIOCOOHOCTH MOHUMATh
SMOIIMOHAIBHOE COCTOSIHHE JPYTHX,
YUYHUTBIBATh €T0 MPU OCYIIECTBICHUN
KOMMYHHKAIIIH, CIIOCOOHOCTH K
COUYBCTBHIO U COTIEPEKUBAHUIO;




OCO3HAaHUC NYXOBHBIX HGHHOCTGIZ
POCCHUICKOTO HapOJa;

OK 07. CogeiicTBOBaTh
COXPAaHEHHUIO
OKPYKaroIle Cpebl,
pecypcocOepeKeHHUIO,
IPUMEHSTH 3HaHUA 00
M3MEHEHUH KIIMMara,
TIPUHITAIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

a3 pexTrBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaIUSIX

c(hOpMUPOBAHHOCTh
AKOJIOTMYECKOU KYJIbTYPHI,
IMOHUMAHUE BIIUSHUS COLIUAIbLHO-
SKOHOMHUYECKHUX MPOLIECCOB Ha
COCTOSIHME IIPUPOJHOU U
COLMAJIBHOM CpeJibl, OCO3HAHUE
I00AILHOTO XapakTepa
AKOJIOTUYECKHUX MTPOOIIEM;
IJIAHUPOBAHUE U OCYIIECTBICHUE
JICUCTBUI B OKPY>KaloIIeH cpelie
Ha OCHOBE 3HAHMS IeJIeH
YCTOMYMBOTO Pa3BUTHUSA
YeJIOBEUCCTBA;

AKTUBHOE HEMPUSATUE ICUCTBUH,
IIPUHOCSIINX Bpel OKPYXKarolen
cpene;

YMEHHE MTPOTHO3UPOBATH
HeOIaronpusTHhIC
SKOJIOTHYECKHUE IMOCIICACTBUS
NpEeATPUHUMAEMBIX JICHCTBUM,
MpeaoTBpaiaTh ux;
paclIMpeHue OIbITa
JIeSTECIIBHOCTH KOOI HYSCKOM
HaINpaBJICHHOCTH;

BJIAJCTh HAaBBIKAMU ITI03HABATCIILHOM
pedekcu Kak 0OCO3HAHMS
COBEpLIAEMBIX JECHCTBUU U
MBICJIUTEIILHBIX MPOIECCOB, X
pe3yJIbTaTOB U OCHOBAHUM;
HCITOJIB30BaTh MPUEMBI pedIIeKCHI
JUTSI OLICHKHU CUTYaIllH, BbIOOpa
BEPHOTO PEIICHUS,

BIIA/ICTh HABBIKAMU y4eOHO-
MCCIIEIOBATENIbCKOM U MPOEKTHOM
JIeITeIIbHOCTH, HaBBIKAMU
paspenieHus nmpoosem;
CaMOPETyJIMPOBAHUS, BKIIOYAIOLIETO
CaMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOC
MOBEJEHHE, CIIOCOOHOCTH
aJanTHUPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSM U TIPOSIBIIATH THOKOCTB,
OBITh OTKPBITBIM HOBOMY;




2 CTPYKTYPA U COJEP)KAHUE YUYEFHOM JJUCIUTLJIMHBI

O0bem y4yeOHOMH AUCHHUIVIMHBI U BUbI y4eOHOH padoThl

Bun yuebHoli paboThl

O0BeM YacoB

O6bem 006pa3oBaTenbHOM NPOrpaMMbl y4eOHOW AUCIUTUINHBI 68
OcHOBHOE cojiepKaHue

B TOM YHCIIE:

TEOPETHUUECKOE 00yUeHUE 22
MIPAKTUYECKHE 3aHATUS 22
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME

B TOM YHCIIE:

TEOPETHUECKOE 00yUueHue 12
[PaKTUYECKUE 3aHATUS 12
CamocrosiTesibHasi padora 4

HpOMe)KYTOqHaH arrecranus B BUAC APYTrux q)OpM KOHTPOJIA
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2.2. TemaTnveckuii JIaH U coiep:kanue yyeOHou nucunnmiannasl 5/1.09 XUMUA

HaunmenoBanue paznienon . O0BeM Kon
Copepxanue yueOHOT0 MaTepHana, MPakTUYECKUX 3aHITHIA, CAMOCTOsITeNIbHAs paboTa 00y4aroIUuXCst
U TeM YacoB | KOMIICTCHLIUU
I'masa 1. OBLIAS U HEOPTAHUYECKASA XUMUSA 34
Pazgen 1.1. TeopeTnueckne OCHOBBI XUMHUH 28
Copepxanne yaeOHOT0 Marepuaa 2 OK 02
11 3navenne xuMuu 1pu ocBoennu npodeccuii CI10 u cnermansHocteit CI1O TexHu4YecKoro OK 05
B o npoduis mpodecCHOHATHHOT0 00pa30BaHUsL.
BEJICHUE. i
a BemectBo. [IpocThie u ciioxHbIe BellecTBa (aTOM, MOJIEKYJIa, XUMUYECKUIN JIEMEHT).
19 Annorponus. [ToHsTHE 0 XUMUYECKOI TEXHOJIOTUH, OMOTEXHOJIOTUH U HAHOTEXHOJIOTHH.
o AnnotponHsie Monudukanuu yraepoaa (anmas, rpadur), kuciopoaa (KUCIOpPO.I, 030H), OJIOBO
. cepoe u 0enoe 0JI0Bo).
Tema 1.1.1. Xumuueckuit (cep )
ATEMEHT 1.1.1.1. | Arom. Sapo atoma, U30TONBI. DNEKTPOHHAS 000JI0YKa. DHEPreTHYECKHe YPOBHHU, IOTYPOBHHU.
' 1112 ATOMHBIE opOuTAaNH, S-, P-, d- 3eMeHTbI. OCOOEHHOCTH paCIPeIeICHUS JIEKTPOHOB TI0
7 | opbuTansM B aTOMax 3J€MEHTOB NIEPBBIX YETHIPEX MEPHOJIOB.
1.1.1.3. | DnekTpoHHasi KOHPUTypaIus aTOMOB.
[IpakTuueckoe 3anstue Nel. Pemenue 3a1a4 Ha HaX0XACHUE OTHOCUTEILHON MOJIEKYJISIPHOM MacChl BEIIECTBA, OMPEIeTICHUE JOIU 2 OK 02
XMMHUYECKOT0 3JIEMEHTA B CJI0KHOM BEIIECTBE. OK 07
Conepxanue yaeOHOro MaTepuaa 2 OK 02
Tema 1.1.2 1121 CBsI3b eproANYEeCcKoro 3akoHa u Ileprouueckoi CHCTEMbl XUMUYECKHUX 3JIEMEHTOB OK 06
e T | M. MenpeneeBa ¢ COBpEeMEHHOM TEOPHE CTPOSHUsI aTOMOB.
[Tepuoanueckuii 3aKOH U =
3aKOHOMEPHOCTH N3MEHEHUS CBOMCTB XUMHUYECKUX IEMEHTOB U 00pa3yeMbIX UMM MIPOCTHIX U
Ilepuoguueckas cucrema | 1.1.2.2.
CJIO’KHBIX BEIIECTB IO TPYTIIaM U IIEPHOIAM.
XUMHAYECKHX JIEMEHTOB
LV Meneneesa 3HavyeHue NeproJMUECKOro 3aKOHa B pa3BUTHM Hayku. PagnoakTuBHOCTb. Mcnionb3oBanue
o ' 1.1.2.3. | paAMOaKTHUBHBIX U30TONOB B TEXHUUECKUX IEJIAX. PEHTreHOBCKOE H3IIydYeHHUE U €TO
UCIIOJIb30BAaHUE B TEXHUKE M MEJMIIMHE.
IIpakTnyeckoe 3anaTue Ne2. MogeJpoBaHue KaK MeTO/J NPOrHO3MPOBAHNS CHTYallM¥ HA IPOM3BOACTBE. XapaKTepHCTHKA 2 OK 04
XHMHYECKHX JIEMEHTOB I10 I0JI0’KEHHIO B IEPUOANYECKOM cucTeMe XuMudeckux diemeHnToB /I.LM. MeHnaeiieeBa. OK 05
Copepxanne yueOHOTO MaTepuana 2 OK 05
Tema 1.1.3. BemectBa =
— CrpoeHre BeriecTBa. XUMUYECKas CBsI3b. BUIbI XUMHYECKON CBSI3M (KOBaJICHTHAsI HEMOJISIPHAS OK 07
yIp 1.1.3.1. | u monsipHas, HOHHAsA, MeTaJNIn4ecKas ). MexaHn3Mbl 00pa30BaHUs KOBAJCHTHOW XUMUYECKOM
HEMOJIEKYIISIPHOTO . .
CTDOCHIS cBs3M (0OMEHHBIN U JTOHOPHO-aKIenTopHbIN). BogoponHas cBs3b.
P ' 1.1.3.2. | BasleHTHOCTb. DIeKTPOOTpUIATEIbHOCTh. CTeneHb okucaeHHs. MIOHbI: KAaTHOHBI U aHUOHBI.
1133 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. THITHI KPUCTATUIMIECKUX PEIIETOK. 3aBUCUMOCTh
77" | cBoiicTBa BELIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.
Tema 1.1.4. Iucnepcubie | Conmepkanne yueOHOTo MaTepuaa 2 OK 04
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cucrembl. PacTBopbl.

1141

UucTtele BelecTBa U cMecH. [loHsiTHE 0 cMecH BelecTB. | OMOreHHbBIE U TETEPOTEHHBIE CMECH.
CocraB cMmeceii: 00beMHasi 1 MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MacCcOBasl OISl IPUMECeH.

1.14.2

[Tonsitue o nucnepcHoit cucreme. JucnepcHas dasza u qucnepcuonnas cpena. Knaccuduxanms
JucrepcHbIX cucteM. [ToHsITHE 0 KOJIJIOMIHBIX CUCTEMAX.

1.1.4.3

VcTrHHBIC ¥ KOJUTOMTHBIE pacTBOPHI. HackIlIeHHbIC, HEHACBIIIICHHBIC, TIEPECHIIIICHHBIS
pacTBOPHL. 3aBHCHUMOCTH PACTBOPUMOCTH Ta30B, JKUIKOCTEH U TBEP/IBIX BEHIECTB OT Pa3InIHBIX
(hakTOpoB.

1144

DNEKTPOIUTHI U HEATEKTPOUTHI. DIEKTPOIUTHYECKAS AUccorralsa. MexaHu3Mbl
INEKTPOJIMTUYECKON JUCCOLUALMY IS BEIIECTB C PA3JIMYHBIMUA TUIIAMH XUMUYECKON CBA3H.
['unpatupoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI. CTENEHb 3JIEKTPOIUTUYECKOM TUCCOLMALINN.
CunbHble U citadble 31eKTPOaUThl. OCHOBHBIE NOJOXKEHUS TEOPUHU HIIEKTPOIIUTHUECKOM
qucconanuu. KucioTsl, OCHOBaHMS M COJIM KAK 3JICKTPOJIMTHI.

Tema 1.1.5. Copepxanue yueOHOro MaTepuana OK 05
Knaccudukanus 1.15.1 | HoMeHkiaTypa HEOPraHM4YECKHX BELIECTB. OK 07
HEOPraHUYECKUX
P — 1.1.5.2. | I'eneTnyeckas CBs3b HEOPTraHUYECKUX BELIECTB, IPUHAUICKAIUX K PA3IMYHBIM KJIACCAM.
[Tpaktuueckoe 3ansitue Ne3. CocraBiieHHEe XUMUYECKUX YPAaBHEHUHN PEAKLMHU 1O 33JaHHBIM YCIOBHSIM. OK 04
Copepxanne yaeOHOro Marepuaa OK 05
Knaccugukaius XuMHUECKUX peakinii B HEOPTraHWYECKOH M OpraHnIeCcKOi XUMHU. 3aKOH OK 07
1.1.6.1. | coxpaHeHHUs1 MacChl BELIECTB, 3aKOH COXPAaHEHUs U IPEBPALCHUS SHEPTUU IPU XUMHUYECKUX
peakuusx.
CKOpOCTh U 0OPAaTUMOCTh XUMHUYECKUX peakiuii. OOpaTMble 1 HEOOpaTHUMBbIe PEAKIIUH.
1.1.6.2. | XuMHuueckoe paBHOBECHUE H CITOCOOBI ero cMeteHus. DaKTOPBhI, BIUSIONINE HA COCTOSIHHE
Tema 1.1.6. Xumuueckasi xumuueckoro pasHoBecus. [Ipunnun Jle Illarense.
peaxkuus. OnekTpoauTrueckas auccouuanus. CuinbHble U crnadble 3JeKTpoauTsl. Cpenia BOJHBIX
116.3 |PACTBOPOB BELIECTB: KNCIa, HelTpanbHasi, menovHas. [lonsaTre o BoIopoaHOM MoKa3aTele
(pH) pacTtBopa. Peakiiuu HOHHOTO OOMEHA. THIPOIN3 HEOPTAHUYECKUX U OPTraHUUYECKUX
BELIECTB.
OxucnutenbHo-BoccTaHoBUTENbHBIE peakiui (OBP). Crenenp okucnenus. OKucanTens u
1.1.6.4. | BoccTanoBienue. BoccranoBurens u okuciaenue. [lonsTre o0 37eKTpou3e paciiaBoB U
pacTtBOpoB cosied. [I[puMeHeHne 3JeKTpoJIn3a.
ITpakTryeckoe 3ansatue Ne4. CocrapieHre XMMUYECKUX YpaBHEHUH peakiuii: peakuun noHHoro oomena (MMP), B3aumopeiicteue OK 04
METAJIJIOB C PACTBOPaMH KUCJIOT U LIEJIOUEH.
Tewma 1.1.7. Metamibl u Copep:xanne yueOHOT0 MaTepuana OK 06
HeMeTaJIJIBL, 001as Mertamnsl. [lonoxxerune metaioB B [lepuonnyueckoil cuicTeMe XUMUUECKUX SJIEMEHTOB OK 07

XapaKTCPUCTHUKA, CBOMCTBaA

U TIOJTyY€HHeE.

1.1.7.1.

J.1. MenneneeBa. OcoOEHHOCTH CTPOEHUS FIEKTPOHHBIX 000JI04€K aTOMOB MeTayioB. O0miue
¢buznyeckue cpoiictBa MeTayyioB. CryiaBbl METAJUIOB. DIEKTPOXUMHUYECKUHN PsiJi HAIPSKEHU N
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MCETAJJIOB.

XUMHYECKUE CBOMCTBA BAKHEUILINX METAILIOB (HATPH, KA, KaJIbIMI, MATHUN, aTFOMUHUMN,
1.1.7.2. | umHK, XpoM, JKeJe30, Me/lb) U UX coearuHeHH. OO0IIre cCroco0bl MOTy4YeHUs] METAJIIIOB.
Meramuryprusi.

[Tonoxenue HemetaisioB B [lepuonuyeckoil cucteMe XUMHUYECKUX 3IEMEHTOB
1.1.7.3. | A.W. MenneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB. DHU3HUECKUE CBOIICTBA HEMETAILJIOB.
AnnoTponusi HEMeTaJUIOB (Ha MpuMepe KUCI0poJia, cepbl, ocdopa u yrieposa).

XUMHUYECKUE CBOWCTBA BAKHEHIIINX HEMETAJLIOB (TAIOT€HOB, Cephl, a30Ta, pocdopa, yriepoaa
1.1.7.4. | u KpeMHHS) U KX COCAMHEHHUH (OKCHI0B, KHCIOPOJCOACPKAIINX KUCIOT, BOAOPOIHBIX
coenuHenuit). [IpuMeHeHrne BaXKHEUIIUX HEMETAJVIOB U UX COCIMHEHHUMN.

[Ipaktrueckoe 3anstue Ne5. CocraBieHre XUMUYECKUX YPaBHEHUH PEaKIUii: OKUCIUTEIbHO-BOCCTaHOBHUTENIbHBIE peakiiuu (OBP), OK 04
KAueCTBEHHbIE PEAKIIMHN Ha KATHOHBI METAJIJIOB. OK 05

CamocrosTenbHas paboTa 00y4aroumxcs

[lepedenb TeM Ui CO3/1aHMs IPE3EHTALMH, Ha BbIOOp o0yyaromuxcs: Posib MeTanioB B CTOpUU

yesoBe4yecKoi nuBmian3anuu. Mcropus oreuecTBeHHON YepHOi MeTautypriui. CoBpeMeHHOe

METaJUTypruuecKoe IpOU3BOJICTBO. POJIb METAJIJIOB U CIIJIAaBOB B HAYYHO-TEXHUUYECKOM mporpecce. Posb

METAJUIOB B UCTOPHH YEJIOBEUECKOW LIUBUIM3aUMU. ICTOpUS OT€UECTBEHHON YEPHON METAJLTYPrUH.

CoBpeMeHHOE METAJUTypruyecKoe Mporu3BoICTBO. Poib METaIOB U CIIJIABOB B HAYYHO-TEXHUYECKOM

nporpecce. Mcnonp30BaHne MUHEPAIBHBIX KUCIOT Ha MPEIIPUATHAX pa3auuHoro npodwmit. OxpaHa

OKpY’KaroIllel cpelibl OT XUMUYECKOT0 3arpsi3HeHus. KomyecTBeHHbIE XapaKTEPUCTUKU 3arpsI3HEHUS

OKPYKAIOILEH Cpebl.

Copep:xanne yueOHOTO MaTepuana OK 06
Tema 1.1.8. Koppo3us 1.1.8.1. | Koppo3usi METaJsIOB: XUMHUYECKAsI ¥ DJIEKTPOXUMHUYECKASI. OK 07
MeTaJVIOB H CI0CO0bI 1.1.8.2. | 3aBUCHMMOCTb CKOPOCTH KOPPO3HHU OT YCIOBUI OKPYKAIOLIEH Cpe/Ibl.
3alMThI. 1.1.8.3. | Kmaccudukarysi KOppo3uH METAJUIOB 110 Pa3TMYHBIM IPU3HAKAM.

1.1.8.4. | CnocoObl 3alIUTHl METAJIJIOB OT KOPPO3HH.
IIpakTnueckoe 3ansaTHe Ne6. BoiunciieHue 10 XMMHUYECKHM YPABHEHUSIM PeaKlMii: BIUsIHME Pa3IHYHbIX (JakTOpPOB Ha OK 05
CKOPOCTb XUMHYECKOH PeaKkIuH; pa3/i0KeHne BeleCTB B IPUCYTCTBHH KATAJIU3aTOPa; ONpele/IeHre Cpeibl paCTBOPOB OK 06
BelleCTB € NOMOIIbI0O YHHBEPCAJIbHOI0 HHAMKATOPA.
Paznen 1.2. XuMus 1 )KU3HD
Tema 1.2.1. Pons xumuu B | Coneprkanue yueOHOro MaTepuasa OK 04
o0ecrnieueHnn 1.2.1.1. | IloHsiTHE O HAYYHBIX METOJIAX TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKITHH. OK 07
3I<0J10FI/I%CKOI"4: 1219 [TpencraBienus o0 OOIMX HAYYHBIX MPUHIUIAX POMBIIUIEHHOTO MOMYYEeHUs BXKHEHIIINX
SHEPreTHYECKON U BEIIECTB.
MMHIIEBOM O€30IIaCHOCTH, . .
PASBHTHI METHITHHEL 1.2.1.3. | IlpaBmiia 6€301MaCHOTO HCIIOIB30BAHMS MIPEMAPATOB OBITOBOI XUMHH B TIOBCETHEBHOM KU3HH
Tema 1.2.2. YenoBek B Conepxanue yueOHOro MaTepuasa OK 02
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MHpe BeleCTB U
MaTepHaJIoB. XUMHA H
310pPOBbE YeJI0BEKA.

1.2.2.1 | Baxuelmme CTpOuTEIbHBIC U KOHCTPYKIIMOHHBIE MAaTEPUATIBI.

1.2.2.2. | Kpacku, CTEKJI0, KEpaMHKa.

1.2.2.3. | Marepuansl 11 25ekTpoHukd. Hanomarepuansl. Opranudeckue 1 MUHEPAIbHBIC YA00PEHUSI.
1.2.2.4. | TlpaBuna BCIOH30BAHMS JICKAPCTBECHHBIX MPENAPATOB.

OK 06

[IpakTueckoe 3ansatue Ne7. Penienue sKCrieprMeHTaNbHbIX 3a/1a4 Ha UICHTU(PUKAIIMI0 HEOPTaHUYECKUX COeTMHEHUN (Ipyrue Gopmbl

2 OK 05
KOHTPOJISI).
I'maBa 2. OPTAHMYECKAS XUMUA 34
Paznen 2.1. TeopeTnyeckne OCHOBBI OpraHMYE€CKON XUMUH 4
Tema 2.1.1. Ilpeamer Coneprxanue yueOHOro MaTepuasa 2 OK 05
opranuueckoit xumuu: e€ | 2.1.1.1. | Teopust cTpoeHHs OpraHu4ecKux coequHeHnii A.M.byTiiepoBa, e€ OCHOBHBIC TIOJIOKEHHUSI. OK 06
BO3HHMKHOBeHUE, pasBute | 2.1.1.2. | CtpykTypHBbIe (pOpMyJIBI OpraHUYecKUX BelecTB. ['omonorus, nzoMepus.
U 3HAQYCHHUC B II0TYYCHUH 2.1.1.3. | Xumuueckas CBSI3b B OPraHMYECKUX COSTMHEHUSIX — OJJMHAPHBIC U KPATHBIE CBS3H.
HOBBIX BEILIECTB U
MATEPHAIIOB. 2.1.1.4. | IlpencraBiieHre o KJIacCU(UKAIIMA OPTAHNYSCKHUX BEIICCTB.
IIpakTnueckoe 3ansaTue Ne 8. HomeHnk/1aTypa opraHu4ecKux coeiMHeHUH (cucTeMaTH4YecKas) M TPUBHAJIbHbIE Ha3BaHUS 2 OK 05
BaKHEHIIMX NMPeICTABUTE/IEH KJIACCOB OPraHUuYeCKUX BelleCTB.
CamocrosTenpHas paboTa 00yJarommxcs 2
IlepeueHb TeM Ui HOATOTOBKU COOOLIEHMS, Ha BbIOOp oOyyaromuxcs: Pesnnorexuuyeckoe
MIPOM3BOJICTBO U €TO POJIb B HAYYHO-TEXHHUECKOM nporpecce. HedTr 1 €€ TpaHciopTHPOBKA KaK OCHOBA
B3aMMOBBITOZHOI0 MEXIyHApOAHOIO COTpyAHNYeCTBAa. CHHTETUYECKHE KayqyKHU: HCTOPUS,
MHOT000pa3ue 1 MepcreKTUBbL. XUMUS YTIIEBOJOPOIHOTO ChIpbsl U MOs Oyayiast npodeccus. Mctopus
OTKPBITUS U Pa3pabOTKHU ra30BbIX U HEPTIHBIX MecTopokaeHui B Poccuiickoit deaepaunu. Posb
OTEUYECTBEHHBIX YUEHbIX B CTAHOBJICHUHU M PA3BUTUH MUPOBON OPraHUYECKOW XUMHUH.
Pazgen 2.2. YrieBo1oposl 8
Conepxanne yaeOHOro MaTepuaa 2 OK 05
AJKaHbl: TOMOJIOTHYECKHUH Psijl, ©30MEPUsI U HOMEHKJIaTypa aJIkaHOB. XMMUYECKHE CBONCTBA OK 06
Tema 2.2.1. TpeenbHble 2.2.1.1. | ankaHOB (MeTaHa, 3TaHa;)2 rOpEeHMe, 3aMELICHHE, Pa3iokKeHe, Jeruapuposanue. [Ipumenenne
(HACHILIEHHBIE), aJIKaHOB Ha OCHOBE CBOMCTB. OCOOEHHOCTH CT?OGHI/ISI MOJIEKYJI IUKJIOTIapauHOB. _
HENpeIeHHBIE AJTIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM PsA. 9TI/IJ‘I§H Y TIPOIIWJIEH — NIPOCTENIINE
(HEHACHILLICHHbIE), MPEJICTAaBUTENIN ATKEHOB: (PU3NYECKHEe U XMMHYECKHUE CBOICTBA (PeaKkI THApUPOBaHHUS,
ADOMATHIECKHE 2.2.1.2. | raJoreHupoBaHus, FUIPATAIIMH, OKHCICHUS U MOJIMMEPU3ALIUN ), NOMyeHNe U NPUMEHEHHE.
YTICBOIOPOIHI H AJ‘IKva)II/IeHBII Oyraauen-1,3 u metunOyTraauen-1,3: cTpoeHue, BaKHEHIINe XUMUUECKHE
o — cBo¥icTBa (peakuus nojauMepuszanun). [lomyuenue CHHTETHHECKOTO KaydyKa W DESHHBL.
YTICBOZIOPOTIOE. AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKUH Psi. AueTHneHV — IpocTermui
0913 |MPEICTABATEND ANKHHOB: COCTAB, CTPOCHHUE, ¢du3nueckue U XMMUYECKHe CBOMCTBA (peakuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS U TUAPATALIUHU, TOPEHUS ), TOJIyYeHNE U IPUMEHEHUE. APEHBI.
Bbenzoun: cocras, cTpoeHHe, PU3NUECKUE M XMMUYECKHE CBOWCTBA (PEaKIMK TaJOreHUPOBAHMS U
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HUTPOBAHU), IOJyYEHHE U TpUMeHeHHe. Tomyol: cocTtas, cTpoeHue, (pu3ndeckue u
XMMHYECKHE CBOMCTBA (PEaKLMU TaJOTEHUPOBAHUS U HUTPOBAHMS ), IOJyYEHUE U IPUMEHEHHUE.
TokcuuHOCTB apeHOB. I'eHeTnYeCKas CBsA3b MEXY YIVIEBOJOPOIaMH, IPUHAJIEKAILNMH K
pa3IMYHBIM KJaccaMm.

2.2.14.

[TpuponHslii ra3z u nonyTHble HeQTsIHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenue. Crocoobl
nepepaboTku He(TU: TIEPEroHKa, KPEKUHT (TePMUYECKHA, KATATUTHYECKUH ), TUPOIIU3.
[TponyxTsl nepepaboOTKu HEPTH, UX PUMEHEHHE B IPOMBIIIIIEHHOCTH U B OBITY.
MIPOMBIIIJICHHOCTH ¥ B OBITY.

[IpakTrueckoe 3austue Ne 9. M3rotosieHue Mojieneld MOJIEKYJl OpraHndeckux Beniects. HomeHkiarypa yriieBoaopoaosB. 2 OK 04
ITpakTuueckoe 3anarue Ne 10. CocTtaBiieHne XUMUYECKUX YPABHEHUM peaklluy 1O 3aJaHHBIM yCIOBHSIM. 2 OK 04
IIpakTuyeckoe 3ansiTue Ne 11. O3HakoMmIeHHe ¢ KOJJIEKIUEl 00pa31i0B He()TH U IPOJAYKTOB ee nmepepadoTKM. 2 OK 07
Pazgen 2.3. Kuciopoacoaepxaniye OpraHuuecKue COeIMHEHUSI 12
Copepxanue yueOHOro MaTepuana 2 OK 02
MeTaHo1 1 3TaHOJ: CTpoeHHE, HU3UUECKHE U XUMUYECKIE CBOMCTBA (pPEeakly ¢ aKTUBHBIMU OK 07
Tema 2.3.1. Tipeae/bubre 2.3.1.1. | meTamamu, l“aJIOI‘eHOBOIl(lpOZ[aMI/I, ropeHue), npuMeHeHue. BogopoaHbie CBA3U MEXITY
01HOATOMHEIE, MOJIEKyJIaMH criupToB. JlelicTBUE METaHOJa U 9TaHOJIa Ha OpraHU3M HeNOBeKa.
MHO0ATOMHLLE 1 3TI/IJI€HFJII/£KOJH) U TJIMLEPUH: CTPOEHHE, (PU3HUECKUE U XUMUYECKUE CBONCTBA
ADOMATHECKHE CHEDTEL 2.3.1.2. (BSaHMO,HeI/IC}“BI/Ie CO LIEJIOYHBIMHU METaJUIaMU, KaYeCTBEHHAs PEaKiys HAa MHOI0OATOMHbBIE
cnupthl). JlelicTBUE HAa OPraHu3M uenoBeka. [IpuMeHeHne rinuepyHa U ATUIIESHTJIMKOJISL.
2313, ®DeHOo: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U XUMHUUECKHE CBOICTBA. TOKCUYHOCTH (eHOa.
[Tpumenenue deHoa.
ITpaktryeckoe 3ansatue Ne 12. CoctaBieHre XMMUYECKHX YPaBHEHUI peakLUH 110 LIeT0YKaM MpeBpalleHni, CBOICTBa U HOMEHKJIATypa 2 OK 05
OPraHN4YeCKUX COECTMHECHUM.
Coneprxkanne y4eOHOro MaTepuana 2 OK 02
23921 dopmanbaeru, aueTanbAerua: CTpoeHue, pu3nueckiue 1 XuMU4YecKrue CBOMCTBA (peakLuu OK 07
Tema 2.3.2. Anbaeruasl u OKHCJICHHS U BOCCTAHOBJICHHU S, KAUECTBEHHbIE PEAKIIMH) TIOJyUYEHUE U IPUMEHEHHUE.
KETOHBI, KAPOOHOBBIE MypaBbHHas M YKCyCHasi KUCIIOTBI: CTpOeHHe, (U3NUECKUe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
KHCIIOTHI U CJIOKHBIE 2.3.2.2. | oOmme ays Kiacca KHCIIOT, pEakIust dSTepruuKaIim), morydeHue u npuMmeHenne. CteapruHoBast
3(UPHL U OJICMHOBAsl KMCJIOThI KaK MPEJCTABUTENIN BBICIIMX KAPOOHOBBIX KUCIIOT.
2323 Mpi1a Kak cOJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOoIIee AecTBUE. [ MapOIn3 CI0KHBIX
a¢upos. Kupsel. ['maponus sxupos. Ilpumenenue xxupoB. buonoruyeckas posb )KUPOB.
IIpakTnyeckoe 3ansaTue Nel3. Pemenne 3xcnepuMeHTANbHBIX 3a1a4 Ha BbluuciaeHue IIJIK (mpexeasHo nonmycrumas 2 OK 07
KOHIIEHTPanys) BelllecTB B IOMELeHHH.
Copepxanne yueOHOT0 MaTepuana 2 OK 02
Tema 2.2.3. VIIeBOIbL. 2031 YrneBobl, BX KiIaccuPpUKams: MOHOCaxXapu bl (TII0K03a, GpyKTO3a), IMcaxapuibl (caxaposa) OK 05
U MoJIMcaxapuasl (Kpaxmai U HEeJTII03a).
2.2.3.2. | I'moko3a — MpoCTEeHUITNI MOHOCAXapH: 0COOCHHOCTH CTPOCHUS MOJICKYIIbI, PU3NICCKUE U
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XMMHYECKHE CBOMCTBA, HAX0XKJICHHE B IPUPOJE, IPUMEHEHNE, OMOJIOTHYECKast pOJlb.
DorocunTre3. DpyKTo3a KaK U30Mep TIIFOKO3BI.

2.2.3.3.

Caxapoaa — OpCACTAaBUTCIIb ACaxXaprua0B, THAPO0JIN3, HAX0XICHHUE B ITIPUPOAC U TPUMCHCHUC.

2.2.34.

Kpaxman n nemtosno3a Kak IpupoaHbie nonuMmepsl. CTpoeHHne KpaxMaia ! IeJUIF0I03bL.
dusnyeckre U XMMHUECKHE CBOIMCTBA KpaxMasia (THAPOJIN3, KAYeCTBEHHAs PEaKIUs C HOJ0M).

IIpakTnyeckoe 3ansaTue Nel4. Pemenne 3a1a4 Ha pac4éThbl ¢ HCIOJIb30BAHUEM MOHATHA «MaccoBasi /10Jis1 BelleCTBa» BellecTBa 2 OK 05
B pacTBOpe, COeIMHEHUH M IIPHMECH.
Pazgen 2.4. A3otcoaepskaiiue opraHu4ecKue COeAMHEHUS 4
Coneprkanue y4eOHOro MaTepuasia 2 OK 02
29041, AmuHBL. MeTHUIaMUH ¥ aHWJIMH: COCTaB, CTPOCHHE, (PU3NUECKHEe U XUMUYECKHUE CBOKWCTBA OK 04
Tema 2.2.4. AMuHbI 1 (ropeHue, B3aUMOJICHCTBUE C BOJOW U KUCIOTAaMH).
aMMHOKUCIIOTHI, OCJIKU U AMUHOKHCIIOTHI KaKk aM(pOTEpHbIe OpraHuvecKue coeinHeHus. PU3nuecKue 1 XMMUYeCKHue
MIOJINMEPBI 2049 CBOICTBa aMMHOKHUCJIOT (Ha pUMepe riuuuHa). buonornueckoe 3HaueHne aMUHOKHCIIOT.
[Tentunsl. [lepBuunas, Bropu4Has, TpETUYHAS CTPYKTYpPbI O€1KoB. XMMHUUYECKHE CBOMCTBA
0E€JIKOB: FrOpeHHe, JeHaTypalysl, TUAPOJIN3, IBETHbIE PEAKIIHH.
[TpakTuyeckoe 3anstue Nel5. Pemenne skCriepuMeHTaIbHbIX 33/1a4, KAUECTBEHHbIE PEaKLUU Ha OEIIKH. 2 OK 04
Paznen 2.5. BbICOKOMOJIEKYJISIPHBIE COEAMHEHHUS 6
Copepxanue yueOHOro MaTepuana 2 OK 02
MonomMmep, nosiuMep, CTPYKTYPHOE 3BEHO, CTEIIEHb IIOJTMMEPU3ALINU, CPEIHSS MOJIEKYIISIpHAs OK 06
Tema 2.5.1. OcHOBHBIE 2.5.1.1. | macca. CteneHp NoJIMMEpU3aLUU, CPEIHSA MOJIEeKysipHas Macca. OCHOBHbIE METO/bI CUHTE3a
MOHSATHS] XMMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPU3ALIHs] U MOJIUKOHICHCAIIMSL.
BBLICOKOMOJIEKY.ISIPHBIX | 5 - o [TnacTmaccsl (MOAMATUIIEH, TOJUIPONUIICH, TOIMBUHWIXJIOPU], OTUCTUpOI). HaTypanbHblil 1
coeIMHEeHU I CUHTETHUYECKHE KayuyKH (OyTaJlMeHOBBIH, XJIOPOIPEHOBBIA U NU30TPEHOBBIN).
2513, Bonokna, ux knaccugukanus. BojaokHna: HaTypanbHbIe (XJIONOK, MIEPCTh, HIENK),
UCKYCCTBEHHBbIE (alleTaTHOE BOJOKHO, BUCKO3a), CHHTETHYECKHE (KallpOH M JIaBCaH).
[IpakTrueckoe 3austue Nel6. Pernenne skcriepMMeHTAIbHBIX 33/1a4, pAClIO3HAaBaHKE IJIACTMACC M BOJIOKOH. 2 OK 06
ITpakTryeckoe 3ansatue Nel7. PemeHne sKkCriepuMeHTaIbHbBIX 33Jjad Ha WACHTU(DHUKAIIMIO OPTaHUYECKUX COeIMHEHHH (apyrue GopMbl 2 OK 05
KOHTPOJISI).
O0s3arenbHas ayJUTOpHas yueOHast Harpy3Ka 68
CamocTosTenbHas pabota o0yyaroumxcs 4

16




3. YCJIOBUS PEAJIM3ALIMU ITPOT'PAMMBI TN CLHUIIJINHBI
3.1. TpeOoBaHMA K MAaTePHAJIBLHO-TEXHHYECKOMY 00ecneYeHH IO
Jljig peanuzanuy TporpaMMbl TUCIUIUIMHBI UMEETCSl yUeOHbINH KaOMHET « XUMUNY.
O6opynoBanue yueOHOTo KabUHeTa!
- TI0CaJOYHBIE MECTA M0 KOJIMYECTBY 00y4arOIIUXCS,
- pabouee MECTO IperoaaBaTels;
- y4eOHBIH KOMILJIEKT MTOCOOUMA « XUMHUSI»;
- CTPYKTYpPHO-JIOTUYECKUE CXEMBI;
- 00001Iaroe TadIHIIEL;
- Habop mpe3eHTaIuii;
- y4eOHO-METOAMYECKHUI KOMILICKT.
Texuudeckue cpeacTBa 0OydICHHS:
- KOMIBIOTEP C JIMIIEH3UOHHBIM IIPOTPAMMHBIM O0ECTIeUeHUEM;
- MyJbTUMEAHAPOCKTOP;
- TIpUHTED;
- JKpaH

3.2. UudopmanuonHoe odecriedeHne 00yueHust

3.2.1 IleyaTHble U3TAHUA:

OcCHOBHBIC HCTOYHUKH:

1. I'abpuensa O.C. Xumus: EcrecTBeHHO-HAy4HBIN TTpoduib: yaeOHoe n3nanue / ["abpuensH
0.C., Octpoymos N.I'., Octpoymosa E.E., CnankoB C.A. - Mocksa: Akanemus, 2024. - 400 c.
(O6meobpazoBarenpHas MoAroToBKa B yupexacausx CI10).

2. I'abpuensu O.C. Xumus: [Ipaktukym: yueOnoe uzganue / ['abpuensu O.C., Octpoymos U.T.,
CnankoB C.A., Jlopodeea H.M. - MockBa: Akagemus, 2024. - 304 c. (Obuieobpa3oBarenbHast
noarotroBka B yupexaeHusx CI10).

3. Epoxun FO.M. Xumus ans npodeccuii ¥ CrienualbHOCTEH TEXHHYECKOTO M €CTECTBEHHO-
Hay4yHoro npoduieit: yueOnuk ms cryn. CIIO / FO.M. Epoxun. - Mocksa: UL «Axanemusy»,
2020.

4. Epoxun FO.M. Xumus: 3amaun u ynpaxkseHus: yuye0. mocobue mns ctyn. CIIO / FO.M.
Epoxwun — 3-e m31., ctep. - Mocksa: UL «Akamemus», 2023. — 288 ¢. (13¢ + 13p), 2019 (15m)
JlonoJHuTeIbHbIEe HCTOYHHKH:

1. T'abpuensn, O.C. Xumus B TecTax, 3aJadyax W YHPOKHEHUsX: y4deO. mocoOue sl CTY/I.
yupexaeHuit cpea. npog. oopazoanus / O.C. 'abpuensy, I'.I". JIsicoBa. — M.: Akagemus, 2013.
2. XaxanuHa, T.M. Opranuueckas xumusi: ydeO6Hoe mnocobue / T.JM. Xaxanuna, H.I.
Ocunenkosa. — M.: IOpaiit, 2010 r.

3. I'abpuensu, O.C. Xumusa B TecTax, 3a7adyax M YNPaXHEHUSAX: yueOHOE MocoOue s CTYI.
yupexaeHuil Had. u cpeld. npo¢. odbpasosanus / O.C. I'aGpuensn, I'.I'. JlsicoBaB. — M.:
Axanemust, 2013.

DuiekTpoHHbIe u31anus B IBC:

IBC «Jlanb»: UznarenabcrBo «IIpocBemenue» ®IIY 10-11 kaace:

1. Kypun, A. A. Xumus: 10-11-e xnaccel: 6a30BbIi ypoBeHb: yueOHuk / A. A. XKypun. - 3-e
u3n., crep. Mocksa: Ilpocsemenne, 2022. - 175 c. - ISBN 978-5-09-097512-4. - Tekcr:
AIIEKTPOHHBIN // Jlans: 3JIEKTPOHHO-OMOIMOTEeYHAS CUCTEMA. - URL:
https://e.lanbook.com/book/334589 (mara oOpamenus: 02.04.2024). - Pexum goctyma: s
aBropus. [lonb3oBarenein.

2. Tabpuensa, O. C. Xumus: 10-i kimacc: 6a30BwIid ypoBeHb: yueoHuk / O. C. 'abpuenssa, U. T
Octpoymos, C. A. Cnaakos. -5-¢ u3a., crep. - Mocksa: IIpocsemenune, 2023. - 128 c. - ISBN
978-5-09-107222-8. - Tekct: 37eKTpoHHBIA // JlaHb: 3MEKTPOHHO-OMOIIMOTEYHAsT CHCTEMa. -
URL: https://e.lanbook.com/book/335039 (mara oGpamienus: 02.04.2024). - Pexxum poctyna:
JUIS1 aBTOPH3. TOJIb30BaTEIEH.
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https://e.lanbook.com/book/335039

3. T'abpuensn, O. C. Xumus. 10 xnacc: 6a30Bsiii ypoBeHb: yueOHuk / O. C. I'abpuensH. - 10-¢
u3a., crep. - Mocksa: IlpocBemienue, 2022. - 191 c. - ISBN 978-5-09-088177-7. - Tekcr:
AJICKTPOHHBINA /! Jlanb: 3JICKTPOHHO-0MOIMOTEeYHAs cucTeMa. - URL:
https://e.lanbook.com/book/334895 (mara oOpamienus: 02.04.2024). - Pexxum jpocryma: st
aBtopu3. [Tonb3oBareneil.

4. T'abpuensia, O. C. Xumus: 10-i kmace: yrimyOnéHHbIH ypoBeHb: yuebnuk / O. C. ['abpuensH,
N. T'. Octpoymos, C. A. Cnaakos. - 2-e u3l., crep. - Mocksa: [Ipocsemienue, 2022. - 399 c. -
ISBN 978-5-09-092359-0. - TekcT: anekTpoHHbIH // JIaHb: 371€KTPOHHO-0MOIMOTEYHAs! CHCTEMA.
- URL.: https://e.lanbook.com/book/334595 (marta obpamienus: 02.04.2024). - Pexxum gocrymna:
1 apropus. [lons3oBaTenei.

5. Epemun B.B. Xumus: 10-i kmacc: 6a30Bbiii ypoBeHb: y4ueOnwk / B. B. Epemun, H. E.
Kysbemenko, B. U. Tepenun [u ap.]; nox penakuueid B. B. Jlynuna. - 10-e usn., crep. - Mocksa:
[Tpoceemenne, 2023. - 204 c. - ISBN 978-5-09-110489-9. - Tekct: anmekTpoHHbIH // JlaHb:
JNIEKTPOHHO-OMONMoTeynass cucrema. - URL: https://e.lanbook.com/book/360818 (mara
obpamenus: 02.04.2024). - Pexxum noctyma: nis aBropus. [lonp3oBaTenei.

6. Epemun B.B. Xumus: 10-it xnacc: yrimyonéunslii yposens: yueOnuk / B. B. Epemun, H. E.
Kysbmenko, B. U. Tepenun [u ap.]; nox penakuueit B. B. Jlynuna. - 10-e uzn., crep. - Mocksa:
[Tpocemenne, 2023. - 446 c. - ISBN 978-5-09-107226-6. - Tekcr: snexTponHsblid // JlaHb:
9JIEKTpOHHO-OMOMnMoTeynas cuctema. - URL:  https://e.lanbook.com/book/334892 (nara
obpamenusi: 02.04.2024). - Pexxum noctyma: st aBTOPH3. MOJIb30BATEIICH.

7. Kysnenosa, H. E. Xumus: 10-i kiacc: 6a3oBbiif ypoBens: yueonuk / H. E. Ky3nenona, H. H.
I'apa, A. H. JIéekuH; monm penakmueir A. A. Kaprosoii. - 2-e¢ usm., crep. - Mocksa:
[Tpoceemenne, 2022. -318 c. = ISBN 978-5-09-095811-0. - Tekct: anekTpoHHbId // JlaHb:
JNIEKTPOHHO-OMONMoTeynass cucrema. - URL: https://e.lanbook.com/book/334514 (nara
obpamenusi: 02.04.2024). - Pexxum noctyna: ans aBtopus. [lons3oBarenei.

8. ITy3akos, C. A. Xumust: 10-ii knacc: yriy0néansiii ypoBenb: yueOHuk / C. A. Ily3akos, H. B.
Mamnauna, B. A. ITonkos. - 5-¢ u31., crep. - Mocksa: [Ipocsemenue, 2023. - 320 c. - ISBN 978-
5-09-110491-2. - Tekcr: anmexTpoHHbIH // JlaHb: 31MeKTpOHHO-OMOMMOTEUHas cuctema. - URL:
https://e.lanbook.com/book/360827 (mara oOpamenusi: 02.04.2024). - Pexum nocryma: st
aBTOPU3. NIOJIb30BATEIICH.

9. Pymsuruc, I'. E. Xumus: 10-it knace: 6a30Bbiii ypoBeHb: yueOnuk / I'. E. Pymsuruc, @. T
O®enpaman. - 10-e u3gd., crep. - Mocksa : IlpocBemenne, 2023. - 224 ¢. - ISBN 978-5-09-
108896-0. - Tekct: anexTpoHHBIH // Jlanb: >nexkTpoHHO-OMOMMoOTeuHas cuctema. - URL:
https://e.lanbook.com/book/360824 (mata obpamenus: 02.04.2024). - Pexum poctyma: yis
aBropus. [lonb3oBarenei.

10. Tabpuensa, O. C. Xumus: 11-i kimacc: 6a30Bbiit ypoBeHs: yueonuk / O. C. I'adbpuensa, U. T,
Octpoymos, C. A. Crnankos. - 5-e uzn., crep. - Mocksa: [Ipocsemenue, 2023. - 127 c. - ISBN
978-5-09-103623-7. - Tekct: 2yekTpoHHBIA // JlaHB: 3JMEKTPOHHO-OMOIMOTEUHAS CUCTEMA. -
URL: https://e.lanbook.com/book/335036 (mara oGpamenus: 02.04.2024). - Pexxum poctyna:
nst apropu3s. [lons3oBaTenei.

11. T'abpuensn, O. C. Xumus: 11 knacc: 6a30BbIif ypoBenb: yuebnuk / O. C. 'abpuenss. - 9-e
u3n., crep. - Mocksa: I[lpocsemenue, 2022. - 223 c. - ISBN 978-5-09-088256-9. - Tekcr :
AIIEKTPOHHBIN /1 Jlans: 3JIEKTPOHHO-OMOIMOTEeYHAS CUCTEMA. - URL:
https://e.lanbook.com/book/334907 (mata obpamienus: 02.04.2024). - Pexum poctyma: yis
aBropus. [lonb3oBarenei.

12. Tabpuensa O. C. Xumust: 11-i xmacc: yriayonénasiii yposeHb: yueOHuk / O. C. ['abpuensH,
. I'. Octpoymos, C. A. CnagkoB, A. H. JIéBkuH. - 2-e u3n., crep. - Mocksa: IIpocsemienue,
2022. - 432 c. - ISBN 978-5-09-093562-3. - Tekcrt: ameKkTpoHHBIN // JlaHb: 3IEKTPOHHO-
oubmuoreunas cuctema. - URL: https://e.lanbook.com/book/334598 (nara oOpamieHus:
02.04.2024). - Pexum nocTyma: Ui aBTOPU3. MOJIh30BATEIICH.

13. Epemun B. B. Xumus: 11 xmacc: 6a3oBblif ypoBeHb: yueOHuk / B. B. Epemun, H. E.
Kysbpmenko, A. A. Jlpo3nos, B. B. Jlyaun; nmon penakuueid B. B. Jlyauna. - 9-e u3n., crep. -
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https://e.lanbook.com/book/334892
https://e.lanbook.com/book/334514
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Mocksa: [Ipocsemienue, 2022. - 223 c¢. - ISBN 978-5-09-087938-5. - Tekct: ameKkTpoHHBIH //
Jlanb: 37eKTpoHHO-OMOMMOTeuHast cucrema. - URL: https://e.lanbook.com/book/334901 (mata
obpamenus: 02.04.2024). - Pexxum nocTyma: i1 aBTOPH3. TOJIb30BATEIICH.

14. Epemun B.B. Xumus: 11-if knace: yrimyonéunsiii ypoenb: yueOnuk / B. B. Epemun, H. E.
Kyssmenko, A. A. [posnos, B. B. Jlynun; nox penakuuein B. B. Jlyauna. - 10-e uzn., crep. -
Mocksa: Ilpocsemienne, 2023. - 478 c. - ISBN 978-5-09-107469-7. - Tekct: 31€KTpOHHBIN //
Jlanb: 3nekTpoHHO-OMOIMOTeuHas cucrema. - URL: https://e.lanbook.com/book/334904 (mata
obpamenusi: 02.04.2024). - Pexxum noctymna: i1 aBTOPHU3. MOJIb30BATENICH.

15. Epemun B.B. Xumus: 11-# knacc: yriny0nénnsiii ypoBens: yueOnuk / B. B. Epemun, H. E.
Kysbmenxko, A. A. Ipo3nos, B. B. Jlynusn. - 10-e u3z., crep. - Mocksa: Ilpocsenienne, 2023. -
478 c. - ISBN 978-5-09-107469-7. - Tekct: anmekTpoHHbIH // JIaHb: 3JI€KTPOHHO-O0MOINOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/360821 (mata oGparmienus: 02.04.2024). - Pexum
JOCTyTa: 171l aBTOPH3. MOJIb30BaTeNeH.

16. Kysznenosa, H. E. Xumus: 11-i knacc: 6a30Bb1il ypoBenb: yueOHuk / H. E. Ky3nenosa, A. H.
JI€skuH, M. A. IllaTanos. - 2-e u3a., crep. - Mocksa : [Ipocsemenne, 2022. - 239 c. - ISBN 978-
5-09-085428-3. - Tekcr: anmexTpoHHbI // JlaHb: 31MeKTpoHHO-OMOMMOTeYHas cuctema. - URL:
https://e.lanbook.com/book/334517 (mata obOparuenus: 02.04.2024). - Pexum poctyma: yis
aBTOPU3. IIOJI30BATEIICH.

17. Ily3akos, C. A. Xumus: 11-i kiacc: yriay6nénnsiii ypoBens: yueOHuk / C. A. Ily3akos, H. B.
Mamanna, B. A. Tlonkos. - 4-e u3sn., crep. - Mocksa: [IpocBemenue, 2022. - 320 c. - ISBN 978-
5-09-088086-2. - Tekct: snekTpoHHBIN // JlaHb: 37MeKTpOHHO-OMONMKMOTEeYHas cuctema. - URL:
https://e.lanbook.com/book/334592 (mara oOpamtenus: 02.04.2024). - Pexum jgoctyma: s
aBTopus. [lonb3oBareneii.

18. Pymsuruc, I'. E. Xumus: 11-i kmace: 6a3oBbiii ypoBeHs: yuebnuk / I'. E. Pymsutuc, ©. T
®enpaman. - 10-e u3z., crep. - Mocksa: [Ipocsemnienue, 2023. - 223 c. - ISBN 978-5-09-108904-
2. - Texkct: onextpoHHsli // Jlamb: osnexTpoHHO-OMOMMoTeunass cucrema. - URL:
https://e.lanbook.com/book/360830 (mara oOpamenusi: 02.04.2024). - Pexum nocryma: st
aBropus. [Tonb3oBareneil.

IBC «Academia-library» o0meodpa3zoBareiabHbie AucuUIIMHLI PITY:

1. Xumus: EctectBeHHO-HayuHbIl npoduis: yuebHoe uznanue / ['abpuensu O.C., OctpoymoB
N.I'., OctpoymoBa E.E., CnagkoB C.A. - MockBa: Axagemus, 2024. - 400 c.
(O6meobpaszoBatenpHas moaroroska B yupeskaeuusx CIT10). - URL: https://academia-library.ru

- Xumus: [paktukym: yue6Hoe uznanue / I'abpuensn O.C., Octpoymos N.I'., Cnaakos C.A.,
HopodeeBa H.M. - Mocksa: Akanemusi, 2024. - 304 c. (OOmeoOpazoBareibHasi TOATOTOBKA B
yupexxaenusix CI1O). - URL: https://academia-library.ru

2. Taopuensa O.C. Xumus: Texnomorndeckuit mpoduis: yaeoHoe u3maanue / ['adpuensa O.C.,
OctpoymoB WN.I'. - MockBa: Akanemus, 2024. - 304 c. (OO6meobpa3oBarenbHasi MOATOTOBKA B
yupexaenusix CI1O). - URL: https://academia-library.ru

3. I'abpuensn O.C. Xumus: TecTsl, 3a1auu 1 yrnpaxkHeHus: yueoHoe u3aanue / ['abpuensn O.C.,
JIsicoBa I'.I'. - MockBa : Axkanemus, 2024. - 336 c. (OOmeobOpa3oBarenbHasl MOATOTOBKA B
yupexxaenusix CI1O). - URL: https://academia-library.ru

IBC Jlanb B npodeccnoHaNbHOM JesiTe1bHOCTH (He BXxoauT B PITY):

1. baunos, JI. H. Xumus : yae6nuk mis cro / JI. H. baunos, U. JI. Ilepdunosa, T. B. Cokomnosa.
- 2-e m37., crep. - Cankr-IletepOypr : Jlans, 2021. - 260 c. - ISBN 978-5-8114-7904-7. - Texkcr :
AIIEKTPOHHBIN /1 Jlans: AIIEKTPOHHO-OMOIMOTeUHAs CUCTEMA. - URL:
https://e.lanbook.com/book/167183

2. baunos, JI. H. COopHuk 3amau u ynpaxseHuit mo obmeit xumuu / JI. H. biunos, U. JI.
[Tepdmtora, T. B. CokoioBa. - 2-¢ usn., crep. - Cankt-IlerepOypr: Jlans, 2023. - 204 c. - ISBN
978-5-507-45991-9. - Texkct: aneKkTpoHHbIH // JlaHb: 3MEKTPOHHO-OMOIMOTEUHAs CHCTEMa. -
URL: https://e.lanbook.com/book/2929461. Epoxun IO.M. Xumwus. 3agaunt ¥ ynpakKHCHHs:
yue0. mocobue ans crya. CI1O. U1 «Axanemusi»2023.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

PesynbraTel 00ydeHus

Kpurepuu onenku

MeToabl OIIEHKHU

3HaHus:

3 1 chopmupoBanue
MpEeACTaBICHUN O XUMHUYECKOMN
COCTAaBJIAIONICH €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA, POJIU
XMMHH B TO3HAHUU SIBJICHUH
IPUPOBI B GOPMUPOBAHUH
MBIIJIEHUS] U KyJIbTYpPbI
JMYHOCTH, e (PyHKITMOHAIEHON
TPaMOTHOCTH, HEOOXOIUMOH IS
pelIeHUs] IPAKTUYECKUX 3a1a4 U
SKOJIOTHYECKH 000CHOBAHHOIO
OTHOLIEHUS K CBOEMY 370POBbIO
U IIPUPOJHOMU Cpelie;

-OTJMYAeT XUMUUYECKUE SBICHUS OT
(hu3nUecKux;

- 00BsICHSIET OCOOEHHOCTH
XMMHYECKHX MPOLIECCOB;

- 3HaeT YCTaHOBKH 3aBHCUMOCTH
CBOWCTB XUMHYECKUX BELIECTB OT
CTPOEHHSI aTOMOB 00Pa3yOIIHUX UX
XHUMHYECKHX JJIEMECHTOB;

- 3HAET XapaKTePUCTHKH COCTABA,
CTpPOCHHSI, CBOWCTB, OYyUCHHUS U
MPUMEHEHHUS BAXKHEHIITNX
HEOPraHUYEeCKUX COCAMHEHNUH;

- 3HaeT CrocoObI TIOJIyYSHUS U
IIPUMEHEHHUS BaXKHEHIINX KJIaCCOB
OpPraHUYeCcKUX COCIUHEHUH;
-3HAaeT CIOCOOBI OKa3aHUs NEPBOH
TMOMOIIHU P XUMHUYCCKUX
OTPABJICHUSIX;

npakTrieckue 3ausTus 3, 11, 16
(KOC);

BHEAYJUTOPHAS CAMOCTOSITCIbHAS
padota CP Nel;

YCTHBIH OIIPOC.

3 2 BiageHue CUCTEMOM
XUMHYECKHUX 3HAHUH, KOTOpas
BKJIIOYAET. OCHOBOIIOJIATaroIIIE
TIOHATHS; 3aKOHOMEPHOCTH,
CHMBOJIHNYECKUHN A3bIK XMMUH;
(hakTONOTHYECKUE CBEACHUS O
CBOMCTBAX, COCTaBE, II0Jy4YEHUU
1 0€30I1aCHOM UCITOJIL30BAHUN
Ba)KHeI‘/IIIlII/IX HeOpFaHI/I‘IeCKI/IX u
OpFaHI/I‘IeCKI/IX BCIIICCTB B 6bITy nu
HpaKTH‘IeCKOﬁ JCATCIBHOCTHU
YeJI0BEKA;

-HCIIONB3YeT B yUeOHOU U
po¢eCCHOHANBHON NS TeIPHOCTH
XUMHUYECKHE TEPMHUHBI U CHMBOJIMKY;
-3HAET XapaKTEPUCTUKHU 3JIEMEHTOB
MAJBIX ¥ OOJBIIUX IEPUOIOB;

- Ha3bIBAET XapaKTEPUCTUKH COCTaBa,
CTPOEHUS, CBOUCTB, IIOJYUYEHUSA U
MIPUMEHEHHUS] BAXKHEHIIINX METAJIJIOB
1 HEMETAJIJIOB U UX COCIMHEHU;

- 3HAa€T XapaKTEepUCTUKY COCTaBa,
CTPOEHHUsI, CBOICTB, NOJyUEHUS U
MIPUMEHEHHUS OPraHUUYECKUX
CcoeIMHEHUH HanboJiee 3HAYMMBIX B
HapOJHOXO35CTBEHHOM IUIaHE
MpeCcTaBUTeNEeH;

-3HAeT Ha3BaHUS U3YUYEHHBIX
BELIECTB 110 MEXyHAPOIHOM
HOMEHKJIAType U OTPa’KEHUE COCTaBa
9TUX COCIUHEHUH C TIOMOIIIBIO
XUMUYECKHUX (hopmyit;

- 3HA€T XapaKTePUCTUKU BaKHEHIINX
TUTIOB XUMUYECKUX CBsI3EH;

npaktuaeckoe 3ansarue 2, KOC;
npakTuueckue 3anarus 4, 5, 6 KOC;
npaxkTuueckue 3ansarus 1, 7, 13, 14,
KOC;

npaktuaeckue 3anarus 9, 10 KOC;
TECT O MPEICTABICHIE UCTUHHBIX H
peansHbIX pacTBOp (KOC).

3 3 BiIajgeHne OCHOBHBIMU
METOJIaAMH HAYYHOTO MO3HAHUS
BEIIECTB U XUMUYECKHX SIBICHUIL
(nabnroieHue, U3MEpEHHe,
JKCIEPUMEHT, MOJICTUPOBAHHE).

-3HA€T Ha3BaHUE U3yUYECHHBIX
BEILIECTB MO MEXKIyHapOJHOMI
HOMEHKJIAType U OTPa’KEHUE COCTaBa
9TUX COEJAUHEHUH C MOMOILBIO
XUMHYECKIX (POPMYIT;

- 3HAET XapaKTePUCTUKU BaXKHEHIINX
TUIIOB XUMUYECKUX CBSI3EH;

npakTuueckue 3austus 3, 7, 14, 15
KOC;

YCTHBIH OTIPOC O 3HAYUMOCTH
n3y4yaeMbIX PoLeccoB B Oyrymien
npodeccHOHAIBHOM eI TeIbHOCTH;
BHEAyIUTOPHAsI CAMOCTOSTEIbHAS
pabota oOyuarommxcst No2;
npakTudeckue paborst 8, 17 KOC.

YMmeHus:

VY 1 XUMUYECKH TPaMOTHOE
MOBECHKE B MPO(eCCHOHATBLHON
JIESITETIBHOCTH U B OBITY TIpH
o0palieHnn ¢ XHMMUIECKUMHU
BCIICCTBAMMU, MaTepI/IaJ'IaMI/I n
MPOIIECCaMH;

-BBIABIISIET XapaKTePHbIE IPU3HAKH U
B3aMMOCBS3b N3YUYEHHBIX MTOHATHH,
MIPUMEHSET COOTBETCTBYIOIITHE
MOHATHS TIPH OTIMCAHUH CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U
OpPTaHUYECKHX BEIIECTB U UX
[IpEBPALCHUH;

- BBISIBIISIET B3aUMOCBSI3b

MpaKkTH4YecKue 3ausaTus 1, 2;
MIpaKTUIecKue 3austus 4, 5, 6, 7, 12;
npakTudeckue 3anatus 1, 13, 14;
YCTHBIH OIIpOC.
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XUMHMYECKHX 3HAHUHN C MOHATUSIMU U
IIPEACTaBICHUAMU JPYTUX
€CTECTBCHHOHAYYHBIX IIPEIMETOB;

- 00BSICHSIET 3aBHCUMOCTHU CBOMCTB
BELIECTB OT UX COCTAaBA U CTPOCHUSL
KPUCTAJIIMYECKUX PELICTOK;

- hopmynupyeT 3aKOHBI COXPaHEHUS
MAacCChI BEIECTB U MOCTOSIHCTBA
COCTaBa BEILIECTB;

- YCTaHABIHMBAET IPUUUHHO-
CIIEZICTBEHHBIE CBSI3U MEXKIY
COJIEPKAHNUEM 3aKOHOB H
HalMcaHUeM XUMHYECKUX GOpMYJI 1
YPaBHECHUH;

Y 2 yMeHHe HCTOJIb30BATh
JIOCTHKEHUSI COBPEMEHHOM
XMUMHYECKOI HayKH U
XUMHYECKHUX TEXHOJIOTHHI JUIs
MOBBILIEHHUSI COOCTBEHHOTO
MHTEJUICKTYAJIbHOTO Pa3BUTHS B
BEIOpaHHOU TPO(ECcCHOHATEHON
JeATeIbHOCTH;

- HCTIOJIb3yeT HaNMEHOBaHMUS
XMMHYECKHX COCANHEHUH
MEXyHapOJHOTO COH03a,;

- cocTaBisieT GOPMYJIbI
HCOPraHUYCCKUX U OPraHnICCKux
BEICCTB;

-COCTABJISICT YPAaBHECHHSI XUMHUUECKUX
peakiuii, OOBSICHATh HX CMBIC;

MpakTuueckue 3anarus 4, 5, 6, 12;
npakTudeckue 3anarus 9, 10, 12;
YCTHBIH OIIPOC.

Y 3 ymeHus naBatb
KOJIMYECTBEHHEIE U
KauyeCTBEHHBIE OLIEHKU U
MPOU3BOUTH PACUYCTHI 10
XUMHYECKHM (PopMysIaM u
YpaBHCHHUSIM;

-yCTaHaBJIMBAET NPUHAAIEKHOCTh
HEOPraHMYECKUX U OPraHUYECKUX
BELIECTB K ONpPEAEIECHHBIM KlaccaM U
rpylnnaM COeAUHECHUN;

- XapaKTepHU3yeT COCTaB U
Ba)KHCHIIINE CBOMCTBA BEIICCTB;
-ONpeeNsieT BUJIbl XUMHUUECKUX
CBsI3EH;

-7IaeT XapaKTEePUCTUKY 110
KIaccu(puKaui XUMHISCKON
peakIuy,

mpakTuieckue 3ausTus 1, 3, 13, 14;
MpakTU4ecKue 3ausaTus 7, 12;

npakTudeckue 3ansatus 2, 10, 11, 15,
16.

VY 4 ymeHue nNpoBOANTD PaCUeThI
M0 XUMHYECKUM (hopMyam n
YPaBHEHHUSIM XUMHYIECKUX
PEaKIHii C NCTIOJIb30BAHIEM
(U3MUECKUX BEJINYNH;

-IIPOU3BOJIUT PacyeThl 10
XUMHUYECKHM (opMyiaM U
YpaBHEHHSIM XUMHYECKUX peaKmuii
WCTIONIb30BaHUEM (PH3HUECKIX
BEJINYHH;

TCCTOBBIC 3aIaHUA 110 TEME,
peuIieHue pacyYCTHbIX 3aaa4.

V¥ 5 yMeHue miIaHupoBaTh U
BBITIOJHATh XUMUUECKHIA
HKCIEPUMEHT, TaK K€ PelIaTh
XUMHWYECKHE IKCTIEPUMEHTHI;

-OIHUCHIBACT NPEBPAILCHUS
OPraHn4CCKUX BEIIECTB MTPU
HarpeBaHuuy;

-TIPEJCTABIISIET PE3YJIbTATHI
XUMHUYCCKOT'O DKCIIEPUMECHTA B
(hopMme 3amMcH ypaBHEHHUH
COOTBETCTBYIOIIHMX PEaKIHii;

MpaKTUYeCKHe 3aHATHA 4;
MpakTudeckue 3anarus 6, 8, 15, 17.

VY 6 yMeHue aHAIH3UPOBATh
nH(popManuio, NoITyJyaeMyro U3
Pa3HbBIX HCTOYHUKOB;

-ymeeT paboTaTh ¢ pa3gaTOYHbIM
MaTepuajioM, aHaJIM3UPOBATh €0 U
BBIJICITISITh OCHOBHYIO HH(OPMAIHIO,

YCTHBIH OIpOC.

VY 7 ymenue cobOiroaTh npaBmia
6e301acHOCTH, JUISl COXpaHEHUS
CBOETO 3JI0POBBSI U OKPY’KaIOIEeH
NPUPOJTHOM Cpenbl;

- YUUTBIBACT OIIACHOCTH BO3I[CI71CTBH$I
Ha KUBbBIC OPIraHU3MBbI
OIPCACIICHHBIX BEIICCTB, IOHUMAA
CMBICJI IIOKa3aTCJIsA HpC,HCJ'IBHOﬁ
HOHyCTHMOﬁ KOHIICHTpALIMH,

npaktrieckue 3austus 3, 13, 14, 16.

PesynbraTe! 00y4ueHuns

Kpurepuu ouenku

MeToabl OIIeHKHU

OK 02. Ucnonp30Bath
COBpPEMEHHBIE CPEICTBA TTOHMCKA,
aHaM3a ¥ HHTEPIpEeTalnun
nHpOpPMALNH, U
MHPOPMALMOHHBIE TEXHOJIOTHU
JUISL BBITIOJTHEHUS 337124
npodeccroHabHOM
JIeSITeIIbHOCTH

-00pabaTeIBaET U CTPYKTYPHUPYET
nHGOPMALHIO,

HaXOJUT U UCIIOJIB3YyET HCTOUYHUKU
nHpOpMaLNH;

OIIEHKA BBIITOJTHEHUS
CaMOCTOATENFHON paboTsl Ne2 ¢
HCIIOJIb30BaHUE N3JaHUHN
MEePUONYECKON neyarTH,
pa3laTOYHOro Marepuala,
WuTepHer-pecypcos;

YCTHBIH OIpoc.
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OK 04. DddexrrBHO -KOOPJIUHUPYET CBOM JEUCTBUS C | YCTHBIN OIpOC
B3aUMOJEICTBOBATh U pabOTaTh B | APYrMMH y4aCTHHKAMH OOLIEHMS; COCTaBJIEHHE TAOJIUIIBI
KOJIJIEKTHBE U KOMaHJe. KOHTPOJIHMPYET CBOE MOBECHHE, rpynmoBas padoTa.
SMOLUH U HACTPOECHUE, YMEET

BO3JICHICTBOBATh HA NApTHEPA,

OK 05. OcymiecTBIsIT YCTHYIO M | -COCTaBJISICT CBSI3HOE BBICKA3bIBAHHE | BHEAYAWTOPHAsI CAMOCTOATENbHAS

MICEMEHHYI0 KOMMYHHKAIIHIO HA | B YCTHOW WJIM IICEMEHHOH (opme; pabota CP No2,

TOCYZapCTBCHHOM SI3BIKE - OTIPEJEISIET TEMY, MICbMEHHBIE U YCTHBIE IPOBEPOYHBIC
Poccuiickoit ®enepanuu ¢ - opmymnupyer ocHOBHYIO MBICIB IO | paboTsl o paznenam (KOC).

y4eToM 0coOeHHOCTEN U3y4YEeHHOMY MaTepuaiy,

COLIMAJIBHOTO U KYJIBTYPHOTO - CTPOUT PACCy’KACHUE O POJIU XUMUH

KOHTEKCTa B KM3HU YEJIOBEKa,

OK 06. IIposBIATE Ipa’kAAHCKO- | -3HAET POCCUICKUX YUYEHBIX U UX MUCbMEHHBIE U YCTHBIE IIPOBEPOUHBIE
NaTpUOTHYECKYIO NO3ULIUIO, BKJIa/] B pa3BUTHE XUMUHU KaK HAyKH pabotsl mo pazaenam (KOC);
JIEMOHCTPHPOBATH OCO3HAHHOE -COCTaBIICT XMMUYECKHE YPAaBHEHUS | BHEAYJUTOPHOE MEPOIPUITHE UTPa
MIOBE/ICHHUE Ha OCHOBE PEaKIIH C NCTIOJIb30BAHUEM «[Inpamunar.

TPaAUIIOHHBIX MMEHHBIX PEaKInii;

00I11eYeI0BEYECKUX [IEHHOCTEMN, B
TOM YHCJIE C YIETOM
TapMOHHU3AIIH
MEXHAIIMOHAIBHEIX U
MEXPETUTUO3HBIX OTHOIIIEHUH,
MPUMEHSTH CTaHIAPThI

AQHTUKOPPYIIIMOHHOTO
TIOBE/ICHHSI.

OK 07. CopneiicTBOBaTH - IOHUMAET MOCIIEeICTBUSL BHEAYIUTOPHOE MEPOTIPHUATHE
COXpaHEHHIO OKPY’KaroIleit XMMHUYECKHX PEaKIiii Ha BUKTOPHHA «3HATOKU XUMHUU!»;
cpensl, pecypcocOepexeHuIo, OKPY’KaIOIIYIO CPEeNy; nmpakTr4eckue 3aHsatus 1, 6, 7, 9, 11,
MPUMEHSTH 3HAHUS 00 - IOHUMAET MOCIEICTBUA U 13, 14,15;

M3MEHEHHUH KIIMMaTa, IPHHIMIBl | TOCIEA0BAaTEIbHOCTh JEUCTBUI BO pelLICHHe CUTYAlMOHHBIX 3a/1a4;
OepeKITNBOTO IIPOM3BOJICTBA, BpeMs Ype3BBIYAIHBIX CUTYaLlUH, BBITIOJTHEHHE TECTA.

3((eKTUBHO IeHCTBOBATH B TIPUHIAITE] OSpeKITUBOTO

Ype3BbIYaHHBIX CHTYalUsIX; TPOU3BOJCTBA,
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