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1.ObIIAAA  XAPAKTEPUCTHUKA PABOUYE TPOTPAMMbBI YYEBHOM
JUCIHUIIVINHBI

1.1. MecTo TUCHMILIMHBI B CTPYKTYpEe OCHOBHOW 00pa30BaTeNbHON POTPAMMBI

VYueOnass mucuurummaa bJ[.09 Xumusi sBisieTCss YacThiO OCHOBHOW 00pa30BaTeIbHOM
nporpammbel B cooTBercTBHM ¢ PI'OC CIIO mo cnemumanpHOocTH 26.02.05 Dkcruryatanus
CYJIOBBIX HEPIeTHUECKUX YCTAaHOBOK, YTBEP)KACHHBIM IPUKa30M MUHUCTEPCTBA MPOCBELICHUS
P® ot 26 HOos16pst 2020r. Ne674.

Vuebnas gucummmHa  bBJ1.09 Xumus obecrneunBaer  (opMuUpoBaHHE — OOMIMX
kommnereHmii mo ®I'OC no crenuansHocTH 26.02.05 DKcrutyaranus Cy10BBIX YHEPTETHUECKUX

yctanoBok. Ocoboe 3HaueHHE AUCIUIUIMHA UMEET NP (POpMUPOBAHHH:

Kon HaumeHnoBanue o0mux KOMOETEHIUH U TMYHOCTHBIX PE3YJIHTaTOB

OK 02. | Mcnonb30BaTh COBPEMEHHBIE CPECTBA IOMCKA, aHAJIN3a U UHTEPIIPETALUN
uHpOpMaIKY, 1 HTHOOPMALMOHHBIE TEXHOJIOTUH JUIS BBIIIOJTHEHUS 3a1a4
poheCCHOHATILHON IeATEIHOCTH.

OK 04. | DddexTrBHO B3aMMOICICTBOBATh U Pa0OTaTh B KOJUICKTUBE U KOMaHJIE.

OK 05. | OcyniecTBIIsATh yCTHYIO U MTUCBbMEHHYI0 KOMMYHHKALUIO HA TOCYJAPCTBEHHOM SI3BIKE
Poccuiickoit @denepanuu ¢ yueToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOIO
KOHTEKCTA.

OK 06. | IIposiBASTH rpaskJaHCKO-NIATPUOTUYECKYIO MMO3ULINI0, JEMOHCTPUPOBATH OCO3HAHHOE
[IOBEJICHHE HAa OCHOBE TPaJAULIMOHHBIX OOIIEUEIOBEUYECKUX IEHHOCTEH, B TOM YHCIIE C
Y4€TOM rapMOHH3alU MC)KHAIWMOHAJIBHBIX U MCKPCIIUTHUO3HBIX OTHOHICHPIﬁ,
IPUMEHSTh CTAHIAPThl aHTUKOPPYILIMOHHOTO MTOBEJICHHSL.

OK 07. | ConelicTBOBaTh COXPaHEHUIO OKPYKAIOIIEH Cpeibl, pECYpPCOCOEPEKEHUIO, TPUMEHSATh
3HaHMA 00 U3MEHEHUH KIMMaTa, IPUHIUIIBI OSPEKIMBOTO POU3BOICTBA,
7 PEeKTUBHO NEHCTBOBATH B UPE3BBIYANHBIX CUTYAITUSIX.

1.2. llenb 1 mIaHUpyeMbIe Pe3yabTaThl OCBOCHUS JUCITUTITMHBI
B pamkax mporpaMMmbel y4eOHON AUCHMIUIMHBI y oOydaromuxcs GopMUpPYIOTCS
CJIEIYIOIINE PE3YIHTAThl O0YUCHUS:

Kon [IpeameTHbIE
OK YMmenus 3HaHus
OK 02 VY1 ymeHue BBISBIATH XapaKTEPHbIE 31 copmMHUpOBaHHOCTH
OK 04 IIPU3HAKU U B3aMMOCBSI3b H3y4YEHHBIX IIPEACTABJICHUI: O XUMHUYECKON
OK 05 MOHATHM, IPUMEHATH COOTBETCTBYIOIINE | COCTABIIAIOIIEH €CTECTBEHHOHAYYHOU
OK 06 ITOHATHUS IIPU ONMCAHUU CTPOEHUS U KapTHUHBI MUDPA, POJIA XUMUU B
OK.07 CBOMCTB HEOPTraHUYECKUX U MIO3HAHUM SIBJICHUI TIPUPOJIBI, B
OpPraHMYECKUX BEIIECTB U UX (GbOpMUPOBAHUY MBIIIJICHUS U
MIPEBPALICHH; BBISBIIATH B3aUMOCBS3b KYJbTYpPBI INYHOCTH, €€
XUMHYECKHUX 3HAHUH C MOHATUSIMU U (GyHKIIMOHAIBHOU IPaMOTHOCTH,
MIPEICTAaBICHUSIMH JIPYTUX HEOOXOIMMOM ISl peLIeHus
€CTECTBEHHOHAYYHBIX IIPEMETOB; MPAKTUYECKHX 3aJ1a4 U SKOJIOTUYECKU
VY2 ymeHue ncnoisb30Barh 000CHOBaHHOTO OTHOIIEHUS K CBOEMY
HAaUMEHOBAHMSI XUMHUYECKHX 3JI0POBBIO U IIPUPOAHOM Cpefe;
COEMHEHUI MEKIYHApOJHOTO COK03a 32 BnasieHne CUCTEMON XUMHUYECKUX
TEOPETUYECKON U MPUKIIATHON XUMHUHU U | 3HAHUM, KOTOpPast BKJIIOYAET:
TPUBUAJIbHBIE HA3BAaHUS BaXKHEHUIIINX OCHOBOIIOJIATalOINE TIOHATHUS;
BEUIECTB (3TUJIEH, alleTUJIEH, INIMIIEPUH, | 3aKOHOMEPHOCTH, CUMBOJIMYECKHIA
¢deHo, hpopMasbaerua, YKCycHas A3BIK XUMUH; (PaKTOIOTHYECKHE
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KMCJIOTa, TJIULUH, YTapHbIU Ta3,
YIJIEKHACTIBIN T'a3, aMMHAK, ralieHas
U3BECTb, HETAllIEHas! U3BECTh, IUTHEBASI
coJla U IPYTHX), COCTaBIATh (POPMYJIbI
HEOPraHUYECKUX U OPraHU4eCKUX
BELIECTB, YPABHEHMSI XUMHUYECKHUX
peaKxiuii, 0OBSICHATh UX CMBICI;
IIOATBEP>KIaTh XapaKTEPHbIE
XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMU DKCIIEPUMEHTAMU U
3aMMUCAMU YPaBHEHUN XUMUUYECKUX
peaKIunii;

V3 ymeHue ycTaHaBIMBaTh
IIPUHAJICKHOCTh H3YYCHHBIX
HEOPraHMYECKUX U OPraHU4eCKUX
BELIECTB K ONPENEICHHBIM KJIaccaM U
rpynmnaM CoeIMHEHUH, XapaKTepru30BaTh
MX COCTaB M BaXHEHIIINE CBOMCTBA;
OIIPEAEIIATh BUIbl XMMUUECKUX CBSI3EH
(xoBaJIeHTHAas, MOHHAs!, METaJNINYeCKas,
BOJIOPOJIHAS ), THIIBI KPUCTAJUIMYECKUX
PEIIETOK BEMIECTB; KIacCU(UIIPOBATH
XMMHUYECKHE PEAKIUY;

VY4 ymeHue npoBoJUTh pacyeThl 110
XUMHUYECKUM (hOpMyJiaM U ypaBHEHUSAM
XUMHUYECKUX PEAKLUH C
UCIOJIb30BaHUEM (PU3MUYECKUX BEIMYHH,
XapaKTEepU3yIOIINX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: MacCBhl,
o0Bbema (HOpMaJbHbIE YCIIOBUS) Ta30B,
KOJIMYECTBA BEIIECTBA; UCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS JIJIS
IIPUHATHSI PEILIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

¥'5 yMeHue IIIaHUPOBATh U BBIIOJIHATH
XUMHYECKHH IKCIIEPUMEHT B
COOTBETCTBHUH C MPaBUIAMU TEXHUKHU
0€30MacHOCTH IIPU OOPALIEHUH C
BelIeCTBaMH U J1a00paTOPHBIM
000pyI0BaHUEM; TIPEJICTABIIATH
pe3yNbTaThl XUMUYECKOTO
SKCIEpUMEHTa B (JOpMe 3arncu
YpPaBHEHUI COOTBETCTBYIOLIUX PEAKIIUI
1 GOpPMYIMPOBATH BHIBOJIBI HA OCHOBE
3TUX PE3yJIbTaTOB;

VY6 ymeHue aHaIu3upoBaTh XMMUUYECKYIO
MH(OpPMAILIHIO, TOTy4aeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CPEJICTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue);
VY7 ymenue cobmaoaath npaBuia
9KOJIOTUYECKH 11e7IeCO00Pa3HOTro
MIOBEJICHHsI B OBITY U TPYJIOBO

CBEJICHHUS O CBOMCTBAX, COCTaBE,
MOJTyYeHUH U 6€301acCHOM
HCIIOIb30BAHNY BAKHEHIITNX
HEOPraHUYECKHX U OPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM
JIeATEIIbHOCTH YEJIOBEKA;

33 BiajicHUE OCHOBHBIMU METOAaMH
Hay4YHOTO ITO3HAHUS BEIIECTB U
XUMHUYCCKUX SIBJICHUH (HAOJII0ICHHE,
HU3MEpPEHHE, SKCTICPUMEHT,
MOJIETTUPOBAHUE).




JEATEIIbHOCTHU B LIEJIAX COXPAHEHUS
CBOETO 3/I0POBbS U OKPY KAOIIEH
MPUPOIHOMN CPENBL; YUUTHIBATH
OITACHOCTb BO3JICHCTBHUS Ha KUBEIC
OpraHu3Mbl OIIPEJECIEHHBIX BELIECTB,
MMOHUMAas CMBICIT ITOKa3aTelIs
MPEAEIbHON TOIyCTUMOMN
KOHIIEHTPAIIUH.

B pamkax mnporpaMMmbl y4eOHON AMCHMILIMHBI
CIIeyIOIINEe Pe3yIbTaThl 00yUeHHUS:

y oOyuaromuxcsi (GopMUpyrOTCS

OK

Jlnanoctasie (OPI'OC COO)

Mertanpeamerasie (PI'OC COO)

OK 02. Mcrionp30BaTh | OCO3HAHME IIEHHOCTH HAYYHOU

COBpPEMEHHBIE JeSITeIbHOCTH, TOTOBHOCTh
CpeCTBa IIOUCKA, OCYIIECTBIISITh IPOEKTHYIO U
aHanu3a u UCCIIE/I0BATEIbCKYIO
MHTEPIIPETALUN JeSITEIbHOCTh UH/IUBUYaJIbHO U
uHpOpMaLIUHU U B IpyIie

MH(pOpMalLlMOHHbIE

TEXHOJIOTHH IS
BBITIOJIHEHHUS 337124
npodeccuoHanbHOM

JACATCIIBHOCTH

BIIA/ICTh HABBIKAMU TIOJyUCHUS
UH(POPMAIIUU W3 HCTOYHHKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIIBHO
OCYILECTBIISATH MIOUCK, aHAJIN3,
CUCTEMATH3AINIO ¥ HHTEPIIPETAIIIO
UH(POPMALIUU Pa3IMYHBIX BUJOB U
(dhopM mIpeicTaBICHHUS,

CO3JIaBaTh TEKCTHI B Pa3IMUHBIX
(dhopMarax ¢ yueToM Ha3HAYCHUS
UH(POPMALIUU | 1IEJICBOH ayIUTOPHH,
BbIOMpas ONTUMANIbHYIO (hopMy
NPE/ICTABICHUS U BU3yaIH3allUH;
UCIIOJIB30BaTh CPE/ICTBA
UH(POPMALMOHHBIX H
KOMMYHHKAITHOHHBIX TEXHOJIOTHI B
pellIeHUH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U
OpraHM3aIMOHHBIX 33724 C
cobmroieHreM TpeboBaHUM
9PrOHOMHUKH, TEXHUKH
0€301aCHOCTH, TUTHEHEI,
pecypcocOepexeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM
uH(GOPMaIMOHHON 06€30M1acHOCTH;
BJIaJICTh HaBBIKAMU PACITO3HABAHUS
Y 3alIUTHl HHPOPMAIIHH,
MH(POPMaIIMOHHOM 06€30MMacCHOCTH
JUYHOCTH;

CIOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSITEILHOMY TTOMCKY METOJIOB
pEIICHUS TPAKTUICCKUX 33]1aY,
MPUMEHEHHIO PA3TUYHBIX METOJIOB
TTO3HAHUS;

OK 04. D¢ddexTuBHO TOTOBHOCTb BECTU COBMECTHYIO
B3aWMO/JICHICTBOBATh U | JACATEIBHOCTH B MHTEpECaX

paboTath B

Tpa)KAAHCKOTO OOIIECTBa,

KOJUICKTUBE 1 KOMaH/JI€ | YYaCTBOBATh B CaMOYIIPAaBJIICHUU

B 00111€00pa30BaTENHHOM
opraHu3al U JE€TCKO-
IOHOIIIECKUX OpPTraHU3aIHsIX;

OCYIIECTBISITH KOMMYHUKAIH BO
Bcex cepax KU3HH;

pacrno3HaBaTh HeBepOalbHbIE
cpencTBa OOIIeHUs, TOHUMAaTh
3HAYCHHE COLIMAIbHBIX 3HAKOB,
paCHO?)HaBaTI) Hpe)mocmm(n
KOH(IMKTHBIX CUTYAIlMil U CMATYATh
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YMCHUC B3aHMOI[efICTBOBaTB C
COIMATIbHBIMUA HHCTUTYTaMH B
COOTBETCTBUU C UX (QYHKIHSIMH
U Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTAapHOU U
BOJIOHTEPCKOH JICSITEIbHOCTH;
c(hOpMHUPOBAHHOCTH
HpPABCTBEHHOI'O CO3HAHUS,
THYECKOTO TIOBE/ICHHUS;

KOH(JIUKTBI;

apryMEHTHPOBAHHO BECTH TUAJIOT,
YMETh CMATYaTh KOH(DIUKTHBIE
CUTYyalUH;

JieaTh OCO3HAHHBIN BBIOOD,
apryMeHTHpOBAaTh €ro, OpaTh
OTBETCTBEHHOCTD 32 PEIICHNUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBATh (POPMUPOBAHUIO U
IPOSIBJIIEHUIO IIUPOKOM 3pyAULIUH B
pa3HbIX 00JacTsIX 3HAHUH,
IIOCTOSIHHO IOBBIIIATh CBOM
00pa3oBaTeNbHBINA U KyJIbTYPHBIN
YPOBEHB;

JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM,
BHOCUTbh KOPPEKTUBHI B
JeSITeIbHOCTb, OLICHUBATD
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;
BJIaJICTh HAaBbIKAMHU II03HABATEIIbHON
pedIIeKCU KaK OCO3HAHUS
COBepIIaeMbIX ACUCTBUI U
MBICIIUTENBHBIX TIPOLIECCOB, X
pe3yabTaTOB U OCHOBAHUH;
UCTIOJIb30BaTh MPHUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYyalluH, BBIOOPa
BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKU U
CBOEBPEMEHHO MTPHUHUMATh PEIICHHS
0 UX CHIKEHUIO;

COIIMAITbHBIX HABBIKOB,
BKJIIOYAIOIINX CIIOCOOHOCTb
BBICTPAMBATh OTHOIIEHHS C IPYTHMHU
JFO/IbMU, 3a00TUTKCS, TPOSIBIISATH
MHTEpPEC U pa3peniaTb KOH(PIUKTHI;
NpUHUMATh ce0sl, TOHUMasl CBOU
HE/IOCTAaTKH U IOCTOMHCTBA;
HNPUHUMATh MOTUBBI U apI'yMEHTHI
JIPYTUX JIFOJIEH ITPU aHAIU3e
pe3ybTAaTOB AEATEIBHOCTH;
MIPHU3HABATH CBOE TPABO U MPABO
JpyTUX JI0/Iel Ha OIIUOKH;
pa3BUBATH CIIOCOOHOCTH TOHUMATh
MHUD C MO3UIUH JPYTOro YeJIoBeKa

OK 05. OcymiecTBIsTh
YCTHYIO U
MMMCEMEHHYIO
KOMMYHHUKAIUIO Ha
rOCYJIapCTBEHHOM
a3bIke Poccuiickon
denepanyv ¢ y4eToM

COBEPIICHCTBOBAHME SI3IKOBOM U
YUTATEIIbCKON KYJIbTYPBI KaKk
CpEICTBA B3aUMOJECHCTBUS
MEK]y JIFOJIbMU U TTO3HAHUS
MHpA;

CIIOCOOHOCTH BOCTIPUHUMATD
Pa3INYHBIC BUABI UCKYCCTBA,

OIICHUBATh JOCTOBCPHOCTD,
JCTUTUMHOCTB I/IH(I)OpMaI_II/II/I, €
COOTBCTCTBHUEC ITPABOBBIM U
MOPAJIIBHO-3TUYCCKUM HOPMaM;
AHAJIM3UPOBATH IMMOJIYUCHHBIC B XOA€
peUICHUA 3a1a4u PE3YyJIbTATHI,
KPUTHUYCCKU OLICHUBATH UX

0COOEHHOCTEH Tpaauluu U TBOPUYCCTBO CBOCTO AOCTOBCPHOCTD, IPOTHO3UPOBATH
COIUAJIbHOI'O 1 " IPYyIrux HApOJa0B, OIIyIIaTh HU3MCHCHHUEC B HOBBIX YCIIOBUAX;
KYJBbTYPHOTI'O SMOIIMOHAILHOE BO3/ICIICTBHE (I)OpMI/IpOBaHI/IC HAay4YHOT'O TUIIA
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KOHTCKCTa

HCKYCCTBA,;
yOeXKIEHHOCTh B 3HAYUMOCTH
JUISL TAYHOCTU U 00I1IecTBa
OTE€YECTBEHHOI'O K MUPOBOTO
I/ICKYCCTBa, OTHHUYCCKHUX
KYJIbTYPHBIX TPAIULMHA U
HApPOJIHOTO TBOPYECTBA,;

MBIIIUICHUS, BJIaJICHUE HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMU
MMOHATHUSIMH ¥ METOJAMHU;
BJIAJICTh PA3INYHBIMH CIIOCOOAMHU
0OI1IeHHUs U B3aUMOJICHCTBHS;

OK 06. IIposiBiaTh
TPaKJIaHCKO-
MaTPUOTUYECKYIO
TIO3HIIHIO,
JIEMOHCTPHPOBATH
OCO3HAHHOE
ITOBEJICHUE HAa OCHOBE
TPAAUIIMOHHBIX
00111eYeIIOBEYECKHUX
IICHHOCTEH, B TOM
YHCIIe C YIETOM
rapMOHM3AIUU
MEKHAI[UOHAJIbHBIX U
MEXPEJIUTUO3ZHBIX
OTHOIIICHUH,
MIPUMEHSATH CTaHIAPThI
AHTUKOPPYILIUOHHOTO
TTOBEJICHUS

OCO3HaHUE CBOUX
KOHCTUTYIIMOHHBIX IIPaB U
00s3aHHOCTEH, YBaXKEHHE 3aKOHA
U TIPaBOMOPSIKA;

MPUHATUE TPATULIMOHHBIX
HallMOHAIbHBIX,
0011e4eI0BeueCcKUX
T'YMaHUCTHYECKUX U
JIEMOKPAaTUYECKUX LEHHOCTEH;
TOTOBHOCTH ITPOTUBOCTOSITh
UJICOJIOTMH 3KCTPEMHU3MA,
HaIMOHAJTN3Ma, KCEHOPOOHH,
JUCKPUMHHAIUH 110
COIIMAIBHBIM, PEITUTUO3HBIM,
PacoBbIM, HALIMOHAJIbHBIM
MIPU3HAKaAM;

c(OpMUPOBAHHOCTH POCCUICKON
rPaXXIaHCKOW UIEHTUYHOCTH,
MaTpUOTU3MA, YBAXKCHUS K
CBOEMY Hapoay, 4yBCTBa
OTBETCTBEHHOCTH IEpe
Ponunoii, ropnoctu 3a cBOM
Kpai, cBoro PoauHy, CBOM SA3bIK U
KYJBTYpY, IPOILIOE U
HacTosALIEe
MHOTOHAIIMOHAJIBHOTO Hapo/1a
Poccuu;

LIEHHOCTHOE OTHOIIEHHUE K
rOCYJIapCTBEHHBIM CUMBOJIaM,
HUCTOPUYECKOMY U IPUPOJHOMY
HaCJIENIO, TaMSTHHUKAM,
TpaauusM Hapos1oB Poccun,
nocTmkeHusiM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX
U TpyIe

ujeiHast yOe:KICHHOCTb,
TOTOBHOCTD K CITYKEHUIO U
3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CYIh0Y;
OTBETCTBEHHOE OTHOILIEHUE K
CBOHMM POJIUTENSIM U (WIIN)
JIPYTUM YJIEHAM CEMbH,
CO3/IaHMIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHUS
LIEHHOCTEN CEMENHOM KU3HHU B
COOTBETCTBUU C TPATULUIMHU

caMOpEeryJIHPOBaHUs, BKIIOYAIOIIET0
CaMOKOHTPOJIb, YMEHUE MIPUHUMATh
OTBETCTBEHHOCTb 32 CBOE
[IOBEIEHHUE, CIIOCOOHOCTD
aIanTUPOBATHCS K SMOIMOHATILHBIM
W3MEHEHHUSIM U TIPOSIBIISITH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;;
BHYTpPEHHEH MOTHBAIIUH,
BKJIIOUAIOIIEH cTpeMIIeHHE K
JOCTHKEHHIO TSI U YCIIEXY,
ONTUMMU3M, UHUITUATUBHOCTb,
YMCHHE JICHCTBOBATH, UCXOMIS U3
CBOHMX BO3MOXKHOCTEH;

SMITATUH, BKITFOYAIOIICH
CHOCOOHOCTH TOHUMATh
SMOLIMOHAIIBHOE COCTOSIHUE APYTHX,
YUUTHIBATh €TO0 MPH OCYIIECTBICHUU
KOMMYHUKAIIH, CIOCOOHOCTD K
COUYYBCTBHIO U CONEPEIKUBAHUIO;

8




HapoaoB Poccuu;
OCO3HAHUE JyXOBHBIX LIECHHOCTEH
POCCHUICKOIO HapOJa;

OK 07. CopeiictBoBaTh
COXPaHECHHUIO
OKpYXaroIlei cpeibl,
pecypcocOepexeHHIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMATa,
MIPUHIIMIIBI
OEepEeKITUBOTO
MIPOU3BO/JICTBA,

3P PEeKTHBHO
JIEUCTBOBATE B
Ype3BbIYAHBIX
CUTYaLIUAX

c(OpMHPOBAHHOCTH
JKOJIOTUYECKOH KYJIbTYpHI,
IIOHMMAHHE BIUSHUS COLUAIBHO-
SKOHOMUYECKUX IIPOLIECCOB HA
COCTOSIHUE NIPUPOJHON U
COLIMAJIBHOU Cpelibl, OCO3HAHUE
rJ100aJIbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;
IUTAHUPOBAHME U OCYIIECTBICHUE
JICWCTBUI B OKPY>KalOILEH cpeie
Ha OCHOBE 3HAHUA LieJIen
YCTOMYHMBOTIO Pa3BUTHUSA
4eJI0BEYECTBA;

AKTUBHOE HENPUATHE ICHCTBH,
IIPUHOCSALIMX BPEX OKpYXKaroLen
cpene;

YMEHHE NIPOTHO3UPOBAThH
HeOJIaronpusITHbIE
HKOJIOTHYECKUE TIOCTIEICTBUS
MPEAIPUHUMAEMBIX JICHCTBHIA,
IIpeloTBpaliaTh UX;
pacIIMpEeHHE ONbITA
JESATEIIBHOCTH IKOJIOIMYECKON
HaIlPaBJIEHHOCTH;

BJIAJICTh HABBIKAMU TI03HABATEIILHOM
pedIeKCuu KaKk OCO3HAHUS
COBEpIIAEMbIX JECHCTBUHN U
MBICITUTEIBHBIX MPOIIECCOB, HX
pe3yJIbTaTOB M OCHOBAHHIA;
WCIIOJIb30BaTh IPUEMBI peICKCUU
JUTsL OLIGHKU CUTYaIllH, BBIOOPA
BEPHOTO PEIICHUS;

BJIaJICTh HABBIKAMU y4eOHO-
HCCIIEA0BATENIbCKON U IIPOEKTHOM
NeSITeIIbHOCTH, HAaBBIKAMHU
pasperieHus mpooIieM;
CaMOperyJIMPOBaHUs, BKIFOUAIOIIETO
CaMOKOHTPOJIb, YMEHUE MIPUHUMATH
OTBETCTBEHHOCTH 3a CBOE
IIOBENEHHE, CIIOCOOHOCTE
aJIalITUPOBATHCS K AMOIMOHAIBHBIM
U3MEHEHUSIM U MPOSBIISATh THOKOCTD,
OBITh OTKPBITHIM HOBOMY;,




2 CTPYKTYPA U COJEP)KAHUE YUYEFHOM JJUCIUTLJIMHBI

2.1. O6beM y4eOHON AUCIUTUIMHBI M BUJIBI yUeOHOM pabOoThI

Bun yuebHoli paboThI O06bem JacoB
O6bem 00pa3oBaTenbHOM NPOrpaMMbl y4eOHOW AUCIUTUINHBI 68
OcHOBHOE cojiepKaHue
B TOM YHCIIE:
TEOPETHUECKOE 00YyUeHUE 22
MIPAKTUYECKHE 3aHATUS 22

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE

B TOM YHCJIC:

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

[TpomexxyTouHas aTTecTanus B Buje Apyrux Gopm koutpods (1, 2 cemectpsr)
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2.2. TemaTnveckuii JIaH U coiep:kanue yyeOHou nucunnmiannasl 5/1.09 XUMUA

HaunmenoBanue paznienon . O0BeM Kon
Cogepxanue yueOHOro MaTepuana, MPakTUYECKUX 3aHIATHI, CaMOCTOsITeNIbHAs padoTa 00y4aroIuXCs
U TeM YacoB | KOMIICTCHLIUU
I'maa 1. OBIIIAS 1 HEOPTAHUYECKAS XUMUA 34
Pazgen 1.1. TeopeTnueckre OCHOBBI XUMHUH 28
Copepxanne yaeOHOTo MaTepuaa 2 OK 02
11 3navenne xuMuu 1pu ocBoennu npodeccuii CI10 u cnermansHocteit CI1O TexHu4YecKoro OK 05
B o npoduist mpodeCCHOHATHHOT0 00pa30BaHUsI.
BEJICHUE. i
a BemectBo. [IpocThie u ciioxHbIe BellecTBa (aTOM, MOJIEKYJIa, XUMUYECKUIN JIEMEHT).
19 Annorponus. [ToHsTHE 0 XUMUYECKOH TEXHOJIOTUH, OMOTEXHOJIOTHH 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, U30TONbl. DNEKTPOHHAs] 000J0YKa. DHEPreTHYECKHE YPOBHU, IO TYPOBHH.
' 1112 ATOMHBIE opOuTAaNH, S-, P-, d- 3eMeHTbI. OCOOEHHOCTH paCIPeIeICHUS JIEKTPOHOB TI0
77 | opbuTansM B aTOMax 3J€MEHTOB IIEPBBIX YETHIPEX NEPHUOIOB.
1.1.1.3. | DnekTpoHHasi KOHPUTypaIus aTOMOB.
[Ipaktuueckoe 3anstue Nel. Pemenue 3a1a4 Ha HaX0XKJICHUE OTHOCUTEILHON MOJIEKYJISIPHOM MacChl BEIIECTBA, OMPEIeICHUE JOIU 2 OK 02
XMMHUYECKOT'0 3JIEMEHTA B CJI0KHOM BEIIECTBE. OK 07
Conepxanue yaeOHOro MaTepuaa 2 OK 02
Tema 1.1.2 1121 CBs13b EPUOANYECKOT0 3aKoHa U [lepruoinyeckoil CHCTEMBI XUMHUYECKUX DJIEMEHTOB OK 06
o T | LWL MenieneeBa ¢ COBpPEMEHHOM TeOpHUel CTPOEHUSI aTOMOB.
[Tepuonnueckuii 3aKOH 1 =
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX SJIEMEHTOB U 00pa3yeMbIX UMHU MIPOCTHIX U
Ilepuoguueckas cucrema | 1.1.2.2.
CJIO’KHBIX BEIIECTB IO TPYIIIAM U MIEPHOIAM.
XUMHAYECKHX JIEMEHTOB
LV Meneneesa 3HaueHue MepruoINYECKOro 3aKOHa B pa3BUTHUU HaykH. PaanoaktuBHoCTh. Micnons3oBanue
o ' 1.1.2.3. | paAMOaKTUBHBIX U30TOMOB B TEXHUYECKUX LEISIX. PEHTT€HOBCKOE U3ITyYECHUE U €T0
MCIIOJIb30BaHUE B TEXHUKE U MEIUIIUHE.
IIpakTnyeckoe 3anaTue Ne2. MoaeJnmpoBaHne KaKk MeTO/] IPOrHO3MPOBAHMS CUTYAllMH HA NPOU3BOACTBE. XapPaKTePHCTHKA 2 OK 04
XHMHYECKHX JIEMEHTOB I10 I0JI0’KEHHI0 B IEPUOANYECKOM cucTeMe XuMuyeckux djieMeHToB /.. Menaeeesa. OK 05
Copepxanne yueOHOT0 MaTepuana 2 OK 05
Tema 1.1.3. BemectBa =
CrpoeHre BeriecTBa. XUMUYECKas CBsI3b. BUIbI XUMHYECKON CBSI3M (KOBaJICHTHAsI HEMOJISIPHAS OK 07

MOJIEKYJISIPHOTO U
HEMOJIEKYIISIPHOTO
CTpOEHHUS.

1.1.3.1. | u monsipHas, HOHHAs, MeTaJuIn4YecKas ). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW XUMUYECKOH
CBs3H (OOMEHHBIN U JOHOPHO-aKIEeNTOpHbIN). BogopoiHas cBs3b.

1.1.3.2. | BasleHTHOCTb. DIeKTPOOTpUIATEIbHOCTh. CTeneHb okucaeHHs. MIOHbI: KAaTHOHBI U aHUOHBI.

1133 3aKOH IOCTOSHCTBA COCTaBa BEIIECTBA. THITBI KPUCTAJUIMIECKUX PEIIETOK. 3aBHCUMOCTh

CBOMCTBA BEIIECTB OT THUIIA KpHCT&J’IJIH‘-ICCKOfI pCI_HéTKI/I.
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Tema 1.1.4. lucnepcHbie
cucreMbl. PacTBOpBbI.

Copepxanne yaeOHOTO MaTepuana

YucTele BCIIECTBA U CMECH. IlousTrue o cmecn BCIIICCTB. I'omorennbIe 1 réT€pPOrcHHbIC CMECH.

1141 . .
CocraB cMmeceil: 00beMHasi U MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MAacCOBasi J10JIsl IpUMeEceH.

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

1.14.2

VcTuHHBIE U KOJUIOUIHBIE pacTBOPbI. HackllleHHbIE, HEHACBILIEHHBIE, IEPECHIILIEHHbIE
1.1.4.3 | pacTBOpBI. 3aBUCUMOCTb PACTBOPUMOCTH Ta30B, KHUJIKOCTEH U TBEPIbIX BEIIECTB OT Pa3IMYHBIX
(hakTOpoB.

DNEKTPOIUTHI U HEIIEKTPOUTHI. DIEKTPOIUTHYECKAS AUccoralusa. MexaHu3Mbl
JEKTPOIUTUYECKOHN TUCCOLMALIMY JJIsl BELIECTB C PA3JIMYHBIMU TUIIAMH XUMHUYECKON CBSI3U.
1.1.4.4 | I'mapaTupoBaHHbIE U HETUIPATUPOBAHHbIE HOHBI. CTENEHb AIEKTPOJUTHUYECKON AUCCOLUALIIH.
CunbHble U crabble 31eKTPOoauThl. OCHOBHBIE MOJOXKEHUS TEOPUU HIIEKTPOIIUTHUECKOM
Jquccouranuu. Kuciorsl, OCHOBaHUS M COJIM KaK 3JEKTPOJIUTHIL.

OK 04

Tema 1.1.5. Copepxanue yueOHOro MaTepuana OK 05
Knaccudukanus 1.1.5.1 | HomeHknaTypa HEOPraHUYECKUX BEIICCTB. OK 07
HEOPraHUYECKUX
COETHHE L 1.1.5.2. | I'eneTnyeckas CBsA3b HEOPTaHUUECKUX BELIECTB, IPUHAIEKAIIUX K PA3IUYHBIM KJIACCAM.
[IpakTnueckoe 3ansaTue Ne3. CocTaBieHUE XUMHUYECKUX YPAaBHEHUN PEAKIMH 110 33JaHHBIM YCIOBHSIM. OK 04
Copepxanue yueOHOro MaTepuana OK 05
Knaccudukanus XuMHUECKUX peakliuii B HEOPraHUYECKOM 1 OpraHn4eckoi XUMHU. 3aKOH OK 07
1.1.6.1. | coxpaHeHHUs1 MacChl BELIECTB, 3aKOH COXPAaHEHUs U MPEBPAICHUs YHEPTUU NPU XUMHUUECKUX
peakuusx.
CKOpOCTh U 0OPAaTUMOCTh XUMHUYECKUX peakuuii. OOpaTMble 1 HEOOpaTHUMBbIE PEAKIIUH.
1.1.6.2. | XuMuueckoe paBHOBECHUE H CITOCOOBI ero cMmereHus. DakTophl, BIUSIONINEC Ha COCTOSHUE
Tema 1.1.6. Xumunueckasi xumuyeckoro pasHoBecus. [Ipunnun Jle Illarense.
peaxkuus. OnexTpoauTnueckas aucconuanus. CunbHble U ciaaldble 371eKTpoauThl. Cpea BOJHBIX
11.6.3 | PACTBOPOB BELIECTB: KNCIa, HelTpanbHasi, menovHas. [lonsaTre o BoIopoaHOM MoKa3aTele
(pH) pacTtBopa. Peakiiuu HOHHOTO OOMEHA. THIPOIN3 HEOPTAHUYECKUX U OPTraHMUYECKUX
BELIECTB.
OxucnutenbHo-BoccTaHOBUTENbHBIE peakiui (OBP). Crenenp okucnenus. OKucianuTens u
1.1.6.4. | BoccTanoBienue. BoccranoBurens u okuciaenue. [lonsTre o0 37eKTpou3e paciiaBoB U
pacTtBOpoB cosie. [I[puMeHeHne 3JIeKTpoJin3a.
[Tpaktryeckoe 3anstue Ne4. CoctaBneHre XMMUYECKUX YPaBHEHUH peakiuii: peakuun nonHoro oomena (MIMP), B3aumoneiictaue OK 04
METAJIJIOB C PACTBOPaMH KUCJIOT U LIEJIOUEH.
Tema 1.1.7. Merasust 1 | Conepkanue yaeOHOTO MaTepralia OK 06
HEeMeTaJLIbl, 0011ast 1.1.7.1. ‘ Mertasnsl. [Tonoxxenne metaios B [lepruoguueckoil CUCTEME XMMHUYECKHX DJIEMEHTOB OK 07
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XapaKTepPUCTHKA,
CBONCTBA M MOJIyYEeHHUE.

J .. MenneneeBa. OcoOCHHOCTH CTPOCHUS JIEKTPOHHBIX 000JI0YEK aTOMOB MeTasiioB. O0mue
¢u3nueckue cBoicTBa MeTa/UIOB. CIUIaBbl METAJUIOB. DIIEKTPOXUMUYECKUN Pl HATIPSKEHHUH
METAJIJIOB.

XUMHUYECKUE CBOMCTBA BAKHEUIIUX METAIIOB (HATPUM, KAJIWW, KaJIbLIUA, MarHui, aJlFlOMUHUH,
1.1.7.2. | umHK, XpoM, JKeJe30, Me/lb) U UX coearuHeHHU. OOIIHe Croco0bl MOTyYeHUs] METAJIIIOB.
Meramuryprusi.

[Tonoxenue HemetaiioB B [lepuonuyeckoil cucteMe XUMHUYECKUX 3IEMEHTOB
1.1.7.3. | A.W. MenneneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB. Du3nueckue cBOCTBa HEMETAILIOB.
AnnoTponusi HEeMeTaJUIOB (Ha MpuMepe KUCIopoJia, cepbl, ocdopa u yrieposa).

XUMHUYECKUE CBOWCTBA BAKHEHIIIMX HEMETAUIOB (TaJOTeHOB, CEPhI, a30Ta, pocdopa, yriaepoaa
1.1.7.4. | u KpeMHUS) ¥ KX COCTMHEHHH (OKCHJIOB, KHCIIOPOICOICPIKAIIMNX KHCIIOT, BOJOPOTHBIX
coenuHeHui). [I[puMeHeHne BaXKHEUIINX HEMETAJVIOB U UX COCTMHEHHUN.

ITpakTruyeckoe 3ansatue Ne5. CocTaBieHre XMMUYECKUX YPAaBHEHUH peakIfil: OKUCINTENbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP), 2 OK 04
KAueCTBEHHbIE PEAKIIMN Ha KATHOHBI METAJIJIOB. OK 05

CamocTosiTenbHas paboTa o0ydaroumxcs 2

[lepeuenb TeM Ui CO3/1aHMs NIPE3EHTALMH, Ha BbIOOp oO0yyaromuxcs: Posib MeTanioB B CTOpUU

4yesloBeYeCcKor nuBUIn3anuu. Mcropus oreuecTBeHHON YepHOM MeTamtypruu. CoBpeMeHHOe

METaJIIIypruuecKoe Mpou3BOACTBO. POIb METANIIOB U CIUIaBOB B HAYYHO-TEXHUYECKOM Iporpecce. Ponb

METAJUIOB B UCTOPHUH YeJIOBEUECKON IUBUIM3aluK. McTopus oTeuecTBEHHON YepHOM MeTaJuTypriH.

CoBpeMeHHOE METAJUTYPruYecKoe MPOrU3BOoICTBO. POb METaIOB U CIJIABOB B HAYYHO-TEXHUYECKOM

nporpecce. Mcnonp30BaHre MUHEPAIBHBIX KMCIOT Ha NPEANPUATHIX pazarnyHoro npoduist. OxpaHa

OKpY’KalomIel Cpebl OT XUMHUECKOTO 3arps3HeHus. KoamuecTBeHHbIE XapaKTePUCTUKH 3arps3HEHUS

OKPYKAIOILEH CPebl.
IIpakTnyeckas padora Ne6. Koppo3usi MeTaJI0B M CIIOCOOBI 31U THI. 2 OK 06, OK 07
[IpakTnueckoe 3ansatue Ne7. Beluuciienne no XMMHUUECKUM YPaBHEHUSAM PEAKIUIl: BIUSIHUE PA3IMYHBIX (PaKTOPOB Ha CKOPOCTh 2 OK 05
XMMHUYECKOH peakIiy; pa3ioskeHUE BELIECTB B IPUCYTCTBUH KaTaIM3aTOPa; ONpeieIeHue cpelibl paCTBOPOB BELIECTB C MOMOIIBIO OK 06
YHHBEPCATLHOTO HHINKATOPA.
Paznen 1.2. XuMus 1 KU3Hb 6
Tema 1.2.1. Ponb xumuu B | Coneprkanue yueOHOTo MaTepuaa 2 OK 04
obecrieyeHnn 1.2.1.1. | IlonsiTHE O HAyYHBIX METOJAX MO3HAHUS BEIECTB U XUMHUYECKUX PEAKIIHH. OK 07
3Konomqec1<0171: 1219 [IpencraBienns 00 OOIMMX HAYYHBIX MPUHITUIIAX IIPOMBIIUIEHHOTO TOMYYSHUST BAXKHEHIINX
SHEPreTUYecKoil u BEIIIECTB.
MUIIEBOM 0€30MMacHOCTH, . N
DA3BHTHH Me/THITHHEL, 1.2.1.3. | IlpaBuiia 6€301aCHOTO HCITOIB30BAHMS MIPEMIAPAaTOB OBITOBOM XUMHUH B ITOBCEIHEBHOM KU3HU
Tema 1.2.2. YesioBek B Coneprxkanne y4eOHOr0o MaTeprana 2 OK 02
MHpe BellecTB U 1.2.2.1 | BaxHelue CTPOUTENIbHbIE M KOHCTPYKIIMOHHBIE MaTEPUAIIbIL. OK 06

MaTepuaJoB. XUMHS U

1.2.2.2. | Kpacku, CTEKII0, KEpaMHUKa.
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30POBLE Y€JI0BECKA.

1.2.2.3.

Martepuainsl ais snekrponrku. Hanomatepuansl. Oprannueckrie U MUHepaibHble Y100peHHUsI.

1.2.2.4. | IlpaBuiia UCTIOJIb30BaHUS JICKAPCTBEHHBIX MTPEMIAPATOB.
Jpyrue ¢hopMbl KOHTPOJIS. 2 OK 05
I'naBa 2. OPTAHMYECKAS XMUA 34
Paznen 2.1. TeopeTnyeckne OCHOBBI OPraHMYE€CKON XUMUU 4
Tema 2.1.1. Ilpeamer Coneprxanue yueOHOro MaTepuasa 2 OK 05
opranuveckoi xumuu: €€ | 2.1.1.1. | Teopus cTpoeHus opraHnuyeckux coeaunernii A.M.bytiepoBa, €€ OCHOBHBIC MTOJI0KEHUSL. OK 06
BO3HUKHOBEHUE, pa3BuTHe | 2.1.1.2. | CtpykTypHBbIe (HOpMYJIbl OPraHMUECKUX BellecTB. I'oMosorus, u3omepusi.
1 3HA4YCHUC B IIOJTYUCHHUU 2.1.1.3. | Xumuuyeckas CBsI3b B OpPraHMYCCKUX COCAMHCHUIX — OJUHAPHBIC U KPAaTHBIC CBA3U.
HOBBIX BEILIECTB U
MaTEpHAIOB. 2.1.1.4. | IlpencraBieHue o KiacCU(DUKAIMHA OPTaHUIECKUX BEIIECTB.
IIpakTuyeckoe 3anaTHe Ne 8. HoMeHK/1aTypa OpraHu4ecKux CoeIMHEeHUH (CHCTeMaTH4YecKasi)  TPUBHAJIbHbIC HA3BAHUS 2 OK 05
BaJKHeHIINX NMpecTaBUTe/Iel KJIacCOB OPraHnYecKHX BelllecTB.

CamocTosiTenbHas paboTa o0ydaroumxcs 2

[lepedens Tem i MOATOTOBKM COOOIIEHHUS, HAa BEIOOP oOydaronuxcs: PesnHorexnuyeckoe

MIPOU3BOJICTBO U €r0 POJib B HAYYHO-TEXHUYECKOM Mporpecce. Heth u €€ TpaHcmopTUpOBKa KaKk OCHOBA

B3alMOBBITOJHOI'0 MEXIYHAPOAHOI0 COTpyAHNYeCcTBAa. CHHTETUYECKHE KaydyKHU: UCTOPUS,

MHOT000pa3ue 1 MepPCHeKTUBbL. XUMUS YIIIEBOJOPOTHOTO ChIpbs U MOs Oyayias npodeccus. Mctopus

OTKPBITHUS M Pa3pabOTKH ra30BBIX U HEPTIHBIX MecTopokaeHui B Poccuiickoit denepanmu. Poib

OTEYECTBEHHBIX YUCHBIX B CTAHOBICHUHU M PA3BUTUH MUPOBOM OPraHUYECKOW XHUMHUH.
Paznmen 2.2. YrneBoaopoas 8

Copepxanne yueOHOTO MaTepHana 2 OK 05

AJKaHbl: TOMOJIOTHYECKHUH Psil, ©30MEPHsI U HOMEHKJIaTypa aJIkaHOB. XMMUYECKHE CBONCTBA OK 06

Tema 2.2.1. IIpenensHbie
(HaCBILIIEHHBIE),
HElnpeenbHbIe
(HEeHACBIIIIEHHBIE),
apoMaTH4eCKHe
YIJIEBOIOPOABI 1
IIPUPOHBIE HCTOYHUKH
YIJIEBOIOPOOB.

2.2.1.1.

JIKaHOB (METaHa, 3TaHa): TOPEeHue, 3aMellIeHue, pa3ioKeHue, AeruapupoBanue. [Ipumenenue
AJIKAHOB Ha OCHOBE CBOMCTB. OCOOEHHOCTH CTPOEHUSI MOJIEKYJI LUKJIONMapaduHOB.

2.2.1.2.

AJTIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUH psifl. DTUIIEH U NPONUIIEH — IPOCTENIIINE
MPEJICTAaBUTENIN ATKEHOB: (PU3NYECKHE U XMMUUECKHUE CBOICTBA (peaKkuy THpUpPOBaHMUS,
raJloreHUpPOBAHUS, TUAPATALMHU, OKUCIICHHS U IOJIMMEpHU3alluN ), OJyYeHHEe U IPUMEHEHHE.
Ankanuensl: Oytaaues-1,3 u metundyraauen-1,3: cTpoeHue, BaKHEHIINEe XMMUYECKHE
cBoiicTBa (peakuus noaumepusanuu). [losyueHrne CHHTETHYECKOTO KaydyKa H Pe3UHBbI.

2.2.1.3.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOSHUS, TOMOJIOTUYECKHH psil. ALIETHIIEH — IPOCTEHIINI
MIPEJICTaBUTEINb aJTKUHOB: COCTaB, CTPOCHUE, (U3NYECKUE U XUMUYECKHE CBONCTBA (peakuuu
THJIPUPOBAHUS, TAJIOTEHUPOBAHNUS U THAPATALIMHU, TOPEHHUS), TOJTyYeHHE U IPUMEHEHUE. APEHBI.
ben3on: cocrtas, cTrpoeHue, puznyecKkrue 1 XuMUYeCKHe CBOMCTBA (peakliuy raJloreHuPOBaHus U
HUTPOBaHU), OJIy4eHHEe U puMeHeHue. Tonyon: coctaB, cTpoeHue, Gu3ndecKue u
XUMHUYECKHE CBOMCTBA (PEaKIMU IaJOTeHUPOBAHUS U HUTPOBAHUS ), TOJTyUYeHHE U IPUMEHEHHE.
TokcuuHOCTh apeHoB. ['eHeTnyeckas CBsi3b MEX/y YIJIEBOJOPOIaMu, MPUHAJIEKAIIUMH K

14




Pa3JIUMYHBIM KjIacCaM.

2.2.14.

[Tpupoauslii ra3 u nomyTHble HeTsAHBIE ra3bl. HedTh u e€ mpoucxoxaenue. Criocoos!
nepepaboTKy HETH: MEPEroHKa, KPEKUHT (TEPMUUYECKUN, KATAINTHYECKUH ), TTHPOJIN3.
[TpoaykThl IEpepabOTKK HEPTH, X TPUMEHEHUE B IPOMBILIUIEHHOCTH U B OBITY.
IPOMBIIUICHHOCTH U B OBITY.

[Tpaktuueckoe 3ansitue Ne 9. Msrotosienne Mojieneil MoJIeKyJ opraHndeckux BeniecTB. HomeHknaTypa yrieBogopo/ioB. 2 OK 04
[IpakTuueckoe 3anstue Ne 10. CoctaBieHre XUMUYECKUX YPABHEHUN PEAKIIUU 110 3aaHHBIM YCJIOBHSIM. 2 OK 04
IpakTuyeckoe 3auaTue Ne 11. O3HakoMIIeHHe € KOJLJIEKIM e 00pa310oB He()TH M IPOJYKTOB ee nepepadoTKu. 2 OK 07
Paznen 2.3. Kucinopoacoaepsxaiiye opraHu4ecKue COeIMHEHUs 12
Copepxanne yueOHOTo MaTepuana 2 OK 02
MeTaHom ¥ 3TaHOJI: CTPOCHHE, (PU3HUECKHUE U XUMUISCKUE CBOKCTBA (PEaKINK C aKTUBHBIMHU OK 07
2.3.1.1. | meramiamu, raJOreHOBOIOPOIaMHU, TOPEHUE), TPUMEHEHHE. BOIOpOIHBIE CBA3M MEKIY
Tema 2.3.1. MOJIEKYJIAMH CIUPTOB. JIEHCTBUE METAHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.
Kucaopoacoaep:xkammue OTUJICHTIIMKOIIb U TIUIEPUH: CTpOeHHE, (PU3NUECKHUe U XUMUYECKUE CBOWCTBA
COe/IMHEeHUS: 2.3.1.2. | (B3auMOACHCTBHUE CO MIEIIOYHBIMU METAJIAMH, KAYeCTBEHHAS PEAKIUs Ha MHOTOAaTOMHBIE
npejaeJbHbIe crupthl). JlelicTBHe HA OpraHu3M YenoBeka. [[pruMeHeHre riuiepyuHa U STUICHTITUKOJISL.
0HOATOMHBIE, 2313 @DeHoII: CTPOCHUE MOJICKYIIbI, (PU3UYECKHE U XUMHUECKUE CBOCTBA. TOKCHYHOCTD (heHoa.
MHOIr0aTOMHBIE U [Tpumenenue dheHoa.
apoMAaTH'IecKHe CIUPTRL, | 5 51/ ®opmanblieru, aleTaabAerul: CTpoeHue, GU3NYECKUEe U XUMUYECKHE CBOMCTBA (peakLuu
aJb/eruibl 1 KETOHBI, OKHCJICHHS U BOCCTAHOBJICHH S, KAUECTBEHHBIC PEAKIINH) MTOJIyYCHUE U IPUMEHEHHE.
KapOOHOBbIE KHCIOTHI U MypaBbUHas U YKCYCHasl KUCIOThI: CTPOCHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
CJ10KHbIE I(PUPBI. 2.3.1.5. | oOmue A Kiacca KMCJIOT, peakiys dTepuduKaIim), nojryueHue u npumerenue. CreapuHoBast
Y OJIEMHOBAsI KMCJIOTHI KaK MPEICTaBUTENH BBICIIMX KapOOHOBBIX KUCIIOT.
2316, MBpbl1a Kak CoJM BBICIINX KApOOHOBBIX KUCIIOT, MX Motollee AecTBUe. [ Maposin3 ClI0KHbBIX
abupos. XKupsl. ['naponus xxupos. [Ipumenenue xupoB. bruogoruyueckas posib JKUPOB.
[IpaxTuueckoe 3anarue Ne 12. CocTaBiieHne XUMUYECKUX YPAaBHEHUM peakiuy 10 LeMoYKaM MpeBpalleHnil, CBOMCTBA 1 HOMEHKJIATypa 2 OK 05
OPraHNYeCKUX COCTMHEHUM.
IIpakTnueckoe 3ansaTue Nel3. Pemenne 3xkcnepuMeHTANbHBIX 3a1a4 Ha BbluuciaeHue [IJIK (npexeiasHo nonycrumas 2 OK 07
KOHIICHTPan¥sl) BelleCTB B IOMEIICHHH.
[IpakTuueckast padora Nel4. 'eHeTndeckas CBSI3b MEX/1y KHUCIOPOICOIEPKAUIMMHI COEAMHEHUSMU, COCTABJICHHE XUMHUYECKHX 2 OK 02
YPaBHEHUH PEAKLUH 110 LIENOYKAM IPEBPALIECHUN. OK 07
Coneprxkanne y4eOHOT0 MaTeprasa 2 OK 02
2031 VYrneBobl, UX KIacCU(pHUKAIM: MOHOCaXapuIsl (IIII0K03a, (pyKTo3a), Aucaxapusl (caxaposa) OK 05
Tema 2.2.3. YIIeBOMBL Y TIOJIUCAXAPHIBI (praXEdaﬂ Y 1IEJUTIOJI034).
['mroko3a — mpocTelinit MOHOCaXapHi: 0COOEHHOCTH CTPOSHUS MOJIEKYJIbl, PU3HUECKUE U
2.2.3.2. | XHUMHYECKHE CBOMCTBA, HAXOXKJICHUE B TIPUPO/IE, MPUMEHEHHE, OMOJIOTHIECKasl POJIb.

DoTOCHHTES. chyKTOSa KaK M30MCP TJIFOKO3HI.
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2.2.3.3.

Caxaposa — npeicTaBUTENb AUCAXapUIO0B, THAPOIN3, HAX0XKICHUE B IPUPOJIE U IPUMEHEHHUE.

2.2.34.

Kpaxman u nemironosa kak npupossle noauMepsl. CTpoeHUE Kpaxmaia U LeJI0I03bl.
Pusnueckue U XMMUYECKHe CBOWCTBA KpaxMaa (T'HJIpOoJIu3, KayeCTBEHHAs PEaKIMsl C HOJO0M).

IIpakTuyeckoe 3ansitue NelS. Pemenue 3a1a4y Ha pacyéThbl ¢ HCNOJIb30BAHHEM MOHATHUS KMACCOBas 10JIs1 BellleCTBa» BellecTBa 2 OK 05
B pacTBOpe, COeIMHEHUH M IIPHMECH.
Pazgen 2.4. A3otcoaeprkaiiue opraHu4ecKue COeAMHEHUS 4
Coneprkanue y4eOHOro MaTepuasa 2 OK 02
29041, AMuHBI. MeTHIIaMUH U aHUJIMH: COCTaB, CTPOSHHE, PU3NIECKUE M XMMUYECKHE CBOMCTBA OK 04
Tema 2.2.4. AMUHBI 1 (ropeHwue, B3aUMOJICHCTBHE C BOJAOW U KMCJIOTaMH).
AMHHOKHCIIOTHI, OCIIKU U AMUHOKHCIIOTHI KaKk aM(pOTEepHbIe OpraHndeckue coeAuHeHus. Pu3ndeckrue 1 XMMUYECKHe
HOJIMMEPBI 2249 CBOICTBA AMUHOKHCIIOT (Ha IpUMepe TINIKHA). buonorndeckoe 3Ha4eHNE aMUHOKHUCIIOT.
[Tentunsl. [lepBuunas, Bropu4Has, TpETUYHAS CTPYKTYpPbI O€1KoB. XMMHUUYECKHE CBOMCTBA
0EJIKOB: FrOpeHHe, JeHaTypaLtsl, TUIPOJIU3, IIBETHbIC PEAKIIMH.
[Tpaktuyeckoe 3anstue Nel6. Pemienue skCriepuMeHTaIbHbIX 33/1a4, KAUECTBEHHbIE PEaKLIUU Ha OCIKH. 2 OK 04
Pa3nen 2.5. BbICOKOMOJIEKYJISIPHBIE COEAMHEHHUS 6
Copep:xanue yueOHOro MaTepuana 2 OK 02
MoHomep, mosmmep, CTPYKTypHOE 3BEHO, CTETIEHb IMTOJIMMEPU3ALIUH, CPETHSS MOJICKYIIIpHAsT OK 06
Tema 2.5.1. OcHOBHBIE 2.5.1.1. | macca. CteneHp NoJIMMEpU3ALIUHU, CPEIHSSA MOJIEeKysipHas Macca. OCHOBHbIE METO/bI CUHTE3a
MOHATHS XMMHH BBICOKOMOJICKYJISIPHBIX COCTMHEHUN — MOJIMMEPH3AIHS U TIOJTUKOHICHCAITHSL.
BLICOKOMOJIEKYJISIPHBIX | 5 o 4 o [TnacTmaccel (OAMATUIIEH, TOJUIPONUIICH, TOIUBUHWIXJIOPU, oaUcTUpo). HaTtypanbHblil n
coeIMHEeHU I CUHTETHUYECKHE KayuyKH (OyTaJlMeHOBBIH, XJIOPOIPEHOBBIA U NU30TPEHOBBIN).
2513 BosnokHa, ux knaccuukanus. BojgokHa: HaTypanbHble (XJI0MOK, HIEPCTh, MENK),
HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHUECKHE (KallpOH U JIaBCaH).
[IpakTnueckoe 3anstue Nel7. Penenne skcriepMMeHTAIbHBIX 33]1a4, PACclIO3HaBaHUE IJIACTMACC M BOJIOKOH. 2 OK 06
Jpyrue ¢opMbl KOHTPOJISI. 2 OK 05
OO0s13aTenbHas ayIUTOpHAS yueOHasi Harpy3Ka 68
CamocrosTenbHas paboTa 00y4aroLUIXCst 4

16




3. YCJIOBUS PEAJIM3ALIMU ITPOT'PAMMBI TN CLHUIIJINHBI
3.1. TpeOoBaHusA K MATEPHAJIBLHO-TEXHHYECKOMY 00ecre4YeHH 0
Jljig peanuzanuy TporpaMMbl TUCIUIUIMHBI UMEETCSl yUeOHbINH KaOMHET « XUMUNY.
O6opynoBanue yueOHOTo KabUHeTa!
- TI0CaJOYHBIE MECTA MO0 KOJIMYECTBY 00yUarOIuXCs,
- pabouee MECTO IperoaaBaTels;
- y4eOHBIH KOMILJIEKT MTOCOOUMA « XUMHUSI»;
- CTPYKTYpPHO-JIOTUYECKUE CXEMBI;
- 00001Iaroe TadIHIIEL;
- Habop mpe3eHTaIuii;
- y4eOHO-METOAMYECKHUI KOMILICKT.
Texuudeckue cpeacTBa 0OydICHHS:
- KOMIIBIOTEP C JIMIIEH3UOHHBIM IPOTrPaMMHBIM O0ECIICUEHHEM;
- MyJbTUMEAHAPOCKTOP;
- TIpUHTED;
- JKpaH

3.2. UudopmanuonHoe odecriedeHne 00yueHust

OcHOBHbIE HCTOYHHMKH:

1. T'abpuensan O.C. Xumus: EctecTtBeHHO-Hay4yHbIN npoduiib: yueOHoe u3fanue / ["abpuemnsH
0.C., Octpoymos WN.I'., Octpoymosa E.E., CnankoB C.A. - Mocksa: Akanemus, 2024. - 400 c.
(O6mmeobpaszoBarenpHas moaroroska B yupexaenusx CI10).

2. l'abpuensua O.C. Xumus: [Ipaktukym: yuebnoe uznanue / ['adbpuensa O.C., Octpoymos WN.T".,
CnanxoB C.A., lopodeeBa H.M. - Mocksa: Akanemus, 2024. - 304 c. (ObmeoOpa3oBarenpHas
noAroroBka B yupexaeHusx CI10).

3. Epoxun FO.M. Xumus ans npodeccuil U crenuanbHOCTEH TEXHUYECKOTO M €CTeCTBEHHO-
HayyHoro npogmuien: yueOnuk ans cryn. CIIO / FO.M. Epoxun. - Mocksa: UL «Akagemus»,
2020.

4. Epoxun IO.M. Xumusa: 3anaun u ynpaxkseHus: yue0. mocobue ans crya. CIIO / FO.M.
Epoxun — 3-e u3a., crep. - MockBa: ULl «Akanemusy», 2023. — 288 c. (13¢ + 13p), 2019 (15m)
JlonoJHUTeIbHbIE HCTOYHHKH:

1. T'abpuensn, O.C. Xumus B TecTax, 3alayax M yNpakHEHHsX: y4yeO. mocobue Aus CTy..
yupexeHuit cpell. npod. oopazosanust / O.C. 'abpuensn, I'.I". JIpicoBa. — M.: Axkagemus, 2013.
2. XaxanunHa, T.M. Opranuueckas xumus: ydeOHoe mnocobue / T.M. Xaxanuna, H.I.
Ocunenkosa. — M.: FOpaiit, 2010 r.

3. Tabpuensn, O.C. Xumus B Tecrax, 3ajJadax M YNpaKHEHHUAX: ydeOHOe rmocobue ajis CTyH.
yupexJIeHud Had. U cpeld. npod. odpazoBanus / O.C. I'aGpuensn, I'.I'. JlpicoBaB. — M.:
Axamemus, 2013.

JnexkTponHble u3nanus B IbC:

IBC «Jlanb»: U3nareabcrBo «IIpocBemenue» @IIY 10-11 kiaace:

1. KXypun, A. A. Xumust: 10-11-e knaccer: 6a30BbIii ypoBeHb: yueOHHK / A. A. XypuH. - 3-¢
u3n., crep. Mocksa: Ilpocsemenue, 2022. - 175 c. - ISBN 978-5-09-097512-4. - Tekcr:
AIIEKTPOHHBIN /l Jlanb: AJIEKTPOHHO-OMOIMOTEeYHAs cucTema. - URL:
https://e.lanbook.com/book/334589 (mara oOpamenus: 02.04.2024). - Pexum nocryma: st
aBropus. [lonb3oBarenei.

2. T'abpuensn, O. C. Xumus: 10-i kiacc: 6a30Bblii ypoBeHs: yuebnuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. Crnaakos. -5-¢ u3j., crep. - Mocksa: IIpocemenne, 2023. - 128 ¢. - ISBN
978-5-09-107222-8. - Tekct: 31eKTpoHHBIA // JlaHb: 3MEKTPOHHO-OMOIMOTEUHAs CHCTEMa. -
URL.: https://e.lanbook.com/book/335039 (mara obpamierus: 02.04.2024). - Pexxum moctyma:
JUIs aBTOPU3. MOJIb30BATENEH.
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3. l'abpuensu, O. C. Xumusa. 10 kmacc: 6a30Bwiii ypoBeHb: yueOHuk / O. C. I'abpuensn. - 10-e
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: s
aBtopu3. [lonb3oBareneil.

4. I'abpuensn, O. C. Xumus: 10-ii knacc: yrmyOnénnsiid ypoBens: yueonuk / O. C. ['aGpuensn,
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:
U1 aBTopus. Ilonb3oBaTeinen.

5. Epemun B.B. Xumus: 10-i kmacc: 6a30Bblii ypoBeHb: y4ueOnwk / B. B. Epemun, H. E.
Kysbemenko, B. U. Tepenun [u ap.]; nox penakuueid B. B. Jlynuna. - 10-e usn., crep. - Mocksa:
[Tpoceemenue, 2023. - 204 c. - ISBN 978-5-09-110489-9. - Texkct: anekTpoHHbIN // JlaHb:
JNIEKTPOHHO-OMONMoTeynass cucrema. - URL: https://e.lanbook.com/book/360818 (mara
obpamenus: 02.04.2024). - Pexxum noctyma: nist aBropus. [lobp3oBaTeneid.

6. Epemun B.B. Xumus: 10-it xnacc: yrimyonéunsliii 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-OMOMMoTeynas 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 knacc: 6a30Bbiif ypoBens: yueonuk / H. E. Ky3nenona, H. H.
I'apa, A. H. JIéekuH; monm penakmueir A. A. Kaprosoii. - 2-e¢ usm., crep. - Mocksa:
[Tpocsemenne, 2022. -318 c. = ISBN 978-5-09-095811-0. - Tekct: asnektponHslit // JlaHs:
JNIEKTPOHHO-OMONMoTeynass cucrema. - URL: https://e.lanbook.com/book/334514 (nara
obpamenusi: 02.04.2024). - Pexxum noctyna: anst aBtopus. [lons3oBareneii.

8. Ily3akos, C. A. Xumus: 10-i knacc: yrayOnénnsiii yposenb: yueonuk / C. A. Ily3akos, H. B.
Mamnuna, B. A. ITonkos. - 5-¢ u31., crep. - Mocksa: [Ipocsemenue, 2023. - 320 c. - ISBN 978-
5-09-110491-2. - Tekcr: amexTpoHHbIH // JlaHb: 31MeKTpOHHO-OMOMMOTEUHas cuctema. - URL:
https://e.lanbook.com/book/360827 (mara oOpamenusi: 02.04.2024). - Pexum nocryma: st
aBTOPH3. IIOJI30BATEIICH.

9. Pym3urtuc, I'. E. Xumus: 10-i knace: 6a30oBbiif ypoBeHb: yueOHuk / I'. E. Pymsutuc, @. T.
O®enpaman. - 10-e u3gd., crep. - Mocksa : IlpocBemenne, 2023. - 224 ¢. - ISBN 978-5-09-
108896-0. - Tekct: anexTpoHHbI // JlaHb: >nekTpoHHO-OMOMMoTeuHas cuctema. - URL:
https://e.lanbook.com/book/360824 (mata obpamenus: 02.04.2024). - Pexum poctyma: yis
aBropus. [lonb3oBarenei.

10. I'abpuensn, O. C. Xumus: 11-i kacc: 6a30Bbiii ypoBeHb: yueOHuk / O. C. 'abpuensn, 1. 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 pocryna:
1u1s aBTopu3s. Ilonp3oBaTernei.

11. T'a6puensn, O. C. Xumus: 11 kiacc: 6a3oBbiit ypoBeHb: yueoHuk / O. C. 'abpuensn. - 9-e
u3n., crep. - Mocksa: IlpocBemenue, 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
aBTopu3. [lonb3oBaTeneil.

12. T'abpuensn O. C. Xumus: 11-i1 knace: yrioyOnéunsiit ypoBenb: yueOnuk / O. C. ['aGpuensH,
. 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: Uil aBTOPU3. MOJIh30BATEIICH.

13. Epemun B. B. Xumus: 11 knacc: 6azoBelii ypoBeHb: yueOHuk / B. B. Epemun, H. E.
Kysbpmenko, A. A. Jlpo3nos, B. B. Jlyaun; non penakuueid B. B. Jlynauna. - 9-e u3n., crep. -
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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-it kiacc: yriay6nénnsiii yposens: 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
obpamenus: 02.04.2024). - Pexxum octyna: [uis aBTOPU3. MOJIb30BATEIICH.

15. Epemun B.B. Xumust: 11-# knacc: yriayO6nénnsiii ypoBeHs: 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. Kysnenosa, H. E. Xumus: 11-if kitacc: 6a3oBbiii ypoBenb: yueOnuk / 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 (mara oOpamenusi: 02.04.2024). - Pexxum nocryma: mist
aBTOPU3. IIOJI30BATEIICH.

17. Ily3akos, C. A. Xumus: 11-it knacc: yriy0nénnblii yposenb: yuebnuk / C. A. Ily3akos, H. B.
Mamanna, B. A. Tlonkos. - 4-e u3n., crep. - Mocksa: [IpocBemenue, 2022. - 320 c. - ISBN 978-
5-09-088086-2. - Tekct: snekTpoHHBIN // JlaHb: 31eKTpoHHO-OMONMKOTEeYHass cuctema. - URL:
https://e.lanbook.com/book/334592 (mata obOpamenus: 02.04.2024). - Pexum poctyma: yis
aBTopus. [lonb3oBareneii.

18. Pymsutuc, I'. E. Xumus: 11-ii kiacc: 6a30Bbiii ypoBenb: yueOnuk / I'. E. Pymsuruc, @. T
®enpaman. - 10-e u3z., crep. - Mocksa: [Ipocsemnienue, 2023. - 223 c. - ISBN 978-5-09-108904-
2. - Texkcr: onextpoHHsli // Jlanb: osnexTpoHHO-OMOMMoTeunass cucrema. - URL:
https://e.lanbook.com/book/360830 (mara oOpamenusi: 02.04.2024). - Pexum nocryma: st
aBropu3. [lonb3oBarenei.

IBC «Academia-library» o0meo0pa3oBarenbHbie AucuuIMHbl PITY:

1. Xumus: EcrecTBeHHO-HayuHbIM npoduib: yueOHoe uzganue / 'abpuensn 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

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

2. Tabpuensu O.C. Xumus: Texnonoruueckuit npoduis: yueonoe uznanue / 'abpuensua 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, 3a7auun 1 ynpaxHeHus: yueonoe uznanue / ['abpuensua O.C.,
JIsicoBa I'.I'. - MockBa : Axkanemus, 2024. - 336 c. (OOmeobOpa3oBarenbHasl MOATOTOBKA B
yupexxaennsix CI1O). - URL: https://academia-library.ru

IBC Jlanb B npodeccnoHaNbHOI JesiTe1bHOCTH (He BXxoauT B DITY):

1. bunos, JI. H. Xuwmus : yueOnuk s crio / JI. H. bnunos, W. JI. Tlepdunosa, T. B. Cokonoga.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

Pe3synbTaTsl o0yueHus

Kputepuu oneHku

MeTtonrb! onieHKH

3HaHud:

3 1 chopmupoBanme
MPEJACTABICHUN O XUMUYECKOM
COCTaBJISIIOLIEH eCTeCTBEHHO-
HAYYHOH KapTHUHBI MHpPa, POJIU
XUMUH B IO3HAHUU SIBJICHUM
IpUPOB B JOPMHUPOBAHUHT
MBILUICHUS U KYJIbTYPbI
JUYHOCTH, €€

(G yHKIIMOHATILHOM
IpPaMOTHOCTH, HEOOXOAMMO
JUTSL PEIICHUS TPAKTHUYECKUX
3a7a9 ¥ SKOJIOTHYECKH
000CHOBAHHOT'O OTHOILIEHUS K
CBOEMY 3JI0POBBIO U
PUPOIHOI cpere;

-OTJINYAET XUMUYECKHE
SIBIICHUS OT (PU3NYECKHUX;

- 00BsICHSIET 0COOEHHOCTH
XUMHYECKUX TPOIIECCOB,;

- 3HAET YCTAaHOBKH
3aBHCHUMOCTH CBOMCTB
XHMHUYECKHX BEIIECTB OT
CTPOCHHS aTOMOB
00pa3yomuX UX XUMHIECKUX
3JICMCHTOB;

- 3HAET XapaKTePUCTUKHU
cOCTaBa, CTPOCHUSI, CBOWCTB,
MOJTy4eHUs U PUMEHEHUS
BOXHEHIIINX HEOPTaHUICCKUX
COCJIMHEHU;

- 3HAET CIIOCOOBI MOyYCHUS U
MIPUMEHEHHUS BAXKHEHIITNX
KJIACCOB OPTaHUYECKUX
COEJIMHEHUII,

-3HAET COCOOBI OKa3aHM
MIePBOI TTOMOIITY TIPH
XUMHUYECKUX OTPABJICHHMSIX;

HPaKTHYECKHE 3aHITHUS 3,
11, 16 (KOC);

BHEAy TUTOPHAsI
caMmocTosiTenbHas pabora
CP Nel;

YCTHBIH OIIPOC.

3 2 BiaJieHUE CUCTEMOI
XUMUYECKHUX 3HAHUM, KOTOpas
BKJIIOYAET .
OCHOBOIIOJIAraloIye MOHATHS;
3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH A3BIK XUMHUH;
dakTonornueckrue CBEACHUS O
CBOMCTBaX, COCTaBe,
MOJy4YeHUHU 1 0€30MacHOM
HCITOIB30BaHNT BaKHEHIITX
HEOPraHUYECKHUX U
OpTraHUYECKHUX BEIECTB B
OBITY U TPAKTHYECKOMN
JIeITEIILHOCTU YeJIOBEKA;

-HCTIONb3YeT B y4eOHOM 1
poQeCCHOHAILHON
JIeSITeIbHOCTH XUMUYCCKHUE
TEPMUHBI 1 CUMBOJIHKY,
-3HAET XapaKTEePUCTUKU
3JIEMEHTOB MAJIBIX U OOJIBIINX
[IEpUOJOB;

- Ha3bIBAET XapaKTEPUCTUKHU
COCTaBa, CTPOEHUs, CBOMCTB,
MOJIYYEHUST U IPUMEHEHUS
BaXKHEHIIINX METAJIOB U
HEMETAJIJIOB U MX COCTUHCHHUI;
- 3HAET XapaAKTEPUCTUKY
cOCTaBa, CTPOCHUSI, CBOWCTB,
MOJIyYEHUS! U TPUMEHEHUS
OPraHNYECKUX COCTMHEHUN
HanOoJIee 3HAUYMMBIX B
HapOJHOXO35MCTBEHHOM IIJIAaHE
MpeICTaBUTEINEH;

-3HaeT Ha3BaHUS N3yYEHHBIX
BEILECTB [0 MEXITYHAPOIHON
HOMEHKJIATyPE U OTPAKECHUE
COCTaBa dTUX COCTMHEHUH C
MMOMOIILI0 XUMHYECKUX
hopmyu;

- 3HAET XapaKTEPUCTUKHU

IpaKTUYECKOe 3aHsThe 2,
KOG,

IIPAKTUYECKHE 3aHATHA 4, 5,
6 KOC;

IIPAKTUYECKHE 3aHATHA 1, 7,
13, 14, KOC;

IpakTH4eckue 3anarud 9, 10
KOC;

TECT O IPEICTABICHNE
WCTUHHBIX U peaJIbHbIX

pactBop (KOC).

20




BaKHEUIIINX TUIIOB
XUMHYECKUX CBA3EH,

3 3 BiIameHne OCHOBHBIMU
METOJIaMU HAYIHOTO MTO3HAHUS
BEILIECTB U XUMHYECKUX
SIBJICHHUH (HaOJo1eHue,
U3MEpEHHE, IKCIIEPUMEHT,

-3HaeT HAa3BaHUE U3YUYEHHBIX
BEIIIECTB 10 MEXTYHAPOTHON
HOMEHKJIAType U OTPAKECHUE
COCTaBa dTUX COSAUHEHUH C
IMOMOIIBIO XUMHYCCKUX

MpaKTUIECKUe 3aHsaThs 3, 7,
14, 15 KOC;

YCTHBIN OIIPOC O
3HAYMMOCTH U3y4aeMbIX
MPOLIECCOB B OyayIIei

MOJICIIUPOBAHUE). bopmy; npodeccuoHaTbHON
- 3HaeT XapaKTePUCTUKHU NeSTeIbHOCTH,
BaXHEHIIINX TUIIOB BHEAYIUTOpHAs
XUMHYECKUX CBS3CH; caMmocTosiTenbHast pabora
oOyyvaroruxcst No2;
IpakTuieckue padbotsl 8, 17
KOC.
Ymenust:

VY 1 XuMHYECKU TPaMOTHOE
MIOBE/ICHUE B
npodeccuoHanbHOM
JEeSITEILHOCTH U B OBITY IPH
o0pallleHuy ¢ XUMUYECKUMU
BElIECTBaMU, MaTepUaIaMu U
MIPOLIECCAMU;

-BBISIBIISIET XapaKTEPHbIE
MIPU3HAKU U B3aUMOCBSI3b
M3YYCHHBIX MTOHITHIA,
MIPUMEHSIET COOTBETCTBYIOIIIHE
MOHSTHS TIPH OMTUCAHUH
CTPOEHUS U CBOMCTB
HEOPTaHUYECKUX U
OpPTaHWYECKUX BEIISCTB U UX
MPEBPAILICHU;

- BBISIBJISICT B3aUMOCBSI3b
XUMHYECKUX 3HAHUH C
MOHITHSIMH
MPEJICTABICHUSIMH TPYTHX
€CTECTBCHHOHAYYHBIX
MPEIMETOB;

- 0OBSICHSIET 3aBUCUMOCTH
CBOICTB BEIIECTB OT UX
COCTaBa U CTPOCHUS
KPUCTAITTUYECKHUX PEIIETOK;

- opMyHpyeT 3aKOHBI
COXpPaHEHHUS MacCChl BEUIECTB U
MOCTOSTHCTBA COCTaBa BEIIIECCTB;
- YCTaHaBIMBAET MPUUYUHHO-
CJICJICTBEHHBIC CBSI3H MEKITY
coJiep:KaHueM 3aKOHOB U
HaITMCaHNEM XUMHUYECKHIX
dbopMyI U ypaBHEHUH,

MpaKTUYECKHE 3aHATUA 1, 2;
npaKkTUYecKue 3ausiTus 4, 5,
6,7,12;

MpaKTUYECKHE 3aHATUSA 1,
13, 14,

YCTHBIH OITpOC.

VY 2. yMeHue UCIOJIb30BaTh
JOCTUYKEHUS] COBPEMEHHOU
XUMUYECKON HAYKU U
XUMHYECKUX TEXHOJIOTHHA IS
MOBBILIEHUS] COOCTBEHHOT'O
MHTEJUIEKTYaJIbHOTO Pa3BUTHUS
B BbIOpaHHOM
npodhecCHoHaNBHOM
JIeSITEJIbHOCTH;

- UCTIOJb3YET HAUMEHOBAHHUS
XUMHYECKHUX COCIUHCHUI
MEXIYHApOJHOTO COI03a,

- cocTaBisieT GOPMYIIbI
HEOPTaHWYECKHUX U
OpraHUYECKUX BELIECTB;
-COCTaBIISICT YPaBHEHUS
XUMHUYECKUX PEAKIUH,
00BACHATHL UX CMBICIT,

MpaKTU4YeCcKue 3ausatus 4, 5,
6, 12;

MIPAaKTUYECKHUE 3aHATHA 9,
10, 12;

YCTHBIH OITpOC.

VY 3 ymenus naBatb

-YCTaHaBJIMNBACT

npakTU4eckue 3anstus 1, 3,
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KOJIMYECTBEHHBIE U
KAueCTBEHHBIE OLICHKH U
IIPOU3BOJUTH PACUETHI 110
XUMHUYECKUM (popmysam u
YPaBHEHUSIM;

IIPUHAJIC)KHOCTD
HEOPraHUYECKUX H
OpraHUYEeCKHUX BEIIECTB K
OIpeCIICHHBIM KJIaccaM U
IpyIIaM COCJUHEHUN;

- XapaKTepu3yeT COCTaB U
BAJKHEUILIE CBOMCTBA
BELICCTB,;

-OIIpeAeIIeT BUIbI
XUMHUYECKHUX CBA3EH;

-J1aeT XapaKTEPUCTUKY 10
KJ1accU(pUKALUU XUMHUYECKON
peakuuy,

13, 14;

MPAaKTUYECKUE 3aHATUS 7,
12;

PAKTHYECKHUE 3aHITUS 2,
10, 11, 15, 16.

VY 4 ymeHue npoBOIUTh
pacyeThl 10 XUMHUYECKUM
dbopMynaM U ypaBHEHUSIM
XUMHYECKHUX PEAKLUN ¢
UCIMOJIb30BaHUEM (PU3HUECKUX
BEJIMYMUH;

-[IPOU3BOAUT PACUETHI 11O
XUMHUYECKUM (popMysam U
YPaBHEHHSIM XUMHYECKHX
peaKkuuii ¢ UCIOJIb30BAHUEM
(bu3nUecKuX BEIUYUH,

TECTOBBIE 33JaHUSI 110 TEME;
pelIeHue pacueTHhIX 3a1a4.

VY 5 yMeHue 11aHupoBaTh U
BBITOJIHATH XUMHUECKUH
9KCHEPUMEHT, TaK K€ pellaTh
XUMHUYECKHE IKCIIEPUMEHTHI;

-OTHCHIBACT NPEBPAIICHHS
OpTraHN4YC€CKUX BCIICCTB IIPpHU
HarpeBaHuu;

-TIPEJICTABIISET PE3yIbTATHI
XHMHYECKOTO SKCIIEPUMEHTA B
¢dopMme 3amnucu ypaBHEHUI
COOTBETCTBYIOIIHMX PEaKIUH;

IPAaKTHYECKHE 3aHATUS 4,
MpaKkTUYeCKue 3aHsATus 6, 8,

15, 17.

VY 6 ymMeHue aHaIM3upOBaTh
UH(OpPMAIIHIO, TOTy4aeMyIo
U3 pa3HbIX UCTOYHHUKOB,;

-ymMeeT paboTath ¢
pa31aTOYHBIM MaTEpUaIoM,
aHAJTM3UPOBATH €T0 U
BBIJIEJIATH OCHOBHYIO
MH(OpMaLIUIO;

YCTHBIH OIIPOC.

VY 7 ymenue co0mnro1aTh
npaBuia 6€30MacHOCTH, JJIst
COXPAHEHHUS CBOETO 370POBbs
Y OKPY’KaroIle MPUPOTHON
Cpelbl;

- YYUTBIBACT OMACHOCTh
BO3JICUCTBUS Ha )KUBBIC
OpraHU3Mbl OIIPEIEIEHHBIX
BEILECTB, TOHUMAsl CMBICII
MOKa3aTells NpeaeIbHON
JIONTYCTUMOW KOHIICHTPALINH;

NpaKTUYECKHUE 3aHATHS 3,
13, 14, 16.

PesynbraTsl 00y4yeHus

Kpurepun oneHku

MeTtonrn! onieHKHn

OK 02. Ucnonp30BaTh
COBpPEMEHHBIE CPEJICTBA
ITOMCKa, aHaJIN3a U
WHTEpIpeTanuy HHPOPMAIIHH,
¥ MTHPOPMAIMOHHBIE
TEXHOJIOTHH JIJI BBIIOIHEHUS
3a/1a4 npodeccuoHaIbHON
IEeSITENLHOCTHA

-00pabaTbIBaeT 1
CTPYKTYpHpPYET HH()OPMAIIHIO;
HAXOJUT U UCTIONB3YET
UCTOYHUKH HH(POPMAIINH;

OIICHKA BEITIOJTHECHUS
CaMOCTOSITENIbHOM pabOThI
No2 ¢ ncnonap3oBanue
W3JaHUN IEPUOIUYECKON
MeyaTH, pa3gaTOuyHOTO
Marepuana, VHTepHeT-

pecypcoB;
YCTHBIH OITPOC.

OK 04. D¢ddexTuBHo
B3alMOJICCTBOBATEL U
paboTaTh B KOJUIEKTUBE U
KOMAaHJIE.

-KOOPJMHUPYET CBOU JICHCTBUS
C }Ipyrl/IMI/I y‘IaCTHI/IKaMI/I
00IIICHUS;

KOHTPOJIMPYET CBOE
MMOBEJCHUE, SMOLIMH H

YCTHBIN OIIPOC
COCTaBJICHHE TaOJINIIbI
rpymnmnoBas pabora.
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HAaCTPOCHHE, YMEET
BO3EHCTBOBATh HA MApTHEPA,

OK 05. OcyuiecTBasTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIUIO Ha
rOCy/apCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eTOM 0COOeHHOCTEN
COIIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

-COCTAaBJISIET CBSIZHOE
BBICKA3bIBAHHE B YCTHOM WIIN
MUCbMEHHOU (hopme;

- OIIPEICIISICT TEMY,

- opmyHpyeT OCHOBHYIO
MBICITb 110 U3YYECHHOMY
Marepuay,

- CTPOUT PACCYKICHUE O POJIH
XUMUU B )KU3HU YCIIOBCKA,

BHEAYUTOPHAs
caMmocTosTeNnbHas paboTa
CP Ne2,

IUCbMEHHBIE U YCTHBIE
IIPOBEPOUYHBIE PAOOTHI IO
pasznenam (KOC).

OK 06. IIposaBnsaTh
rPaKIaHCKO-TTaTPUOTHYECKYIO

-3HACT pOCCHfICKI/IX YUCHBIX U
HX BKJIA/J] B pa3BUTUC XUMHHU

IUCbMEHHBIE U YCTHBIE
IIPOBEPOUYHBIE PAOOTHI IO

MO3UIUIO, IEMOHCTPUPOBAThH Kak HayKu pasznenam (KOC);
OCO3HAHHOC ITOBEACHHEC Ha -COCTaBJISICT XUMHYECCKHUE BHEAYIUTOPHOE
OCHOBE TPaUIIMOHHBIX YpaBHEHUS PEAKIUH C MEPOIIPUATHE UTPa
00I1eYEIIOBCYSCKUX HCIOJIL30BAHUEM UMEHHEIX «ITupamumar.
LIEHHOCTEH, B TOM YHCJE C peaKIInii;

Y4€TOM FrapMOHU3AIUN

MEKHALIMOHAJIBHBIX U

MEXPEIIUTUO3ZHBIX

OTHOILICHUH, TPUMEHSATh

CTaHJaPThHI

AHTUKOPPYILIUOHHOTO

ITOBCJICHUS.

OK 07. ConericTBOBaThH - IOHUMAaET MOCIeACTBHUS BHEAYJAUTOPHOE

COXPaHEHUIO OKPYXKaroLEen
Cpebl, pecypcocOepexeHHmIo,
NPUMEHSTh 3HaHUS 00
U3MEHEeHMHU KJIMMara,
HMPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
JIECTBOBATh B YPE3BbIYANHBIX
CUTYAIMSIX;

XUMHYECKHUX PEaKIUK Ha
OKpPY’KAIOLIYIO CPENy;

- [IOHUMAET IOCIEACTBUSA U
MIOCJIEI0BATEIbHOCTD
JIEHCTBHN BO BpeMs
YpEe3BbIYANHBIX CUTYALINH,
MPUHLIMIIBI OEPEKITUBOTO
IIPOU3BOICTBA,

MEPOIPHUSITHE BUKTOPUHA
«3HATOKU XUMUH!»;
MpaKTUIecKue 3austus 1, 6,
7,9, 11, 13, 14,15;
pelIeHrne CUTYaIlMOHHBIX
3a1a4;

BBITIOJIHEHHE TECTA.
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