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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOM
JUCIHUIIVIMHBI B.09 XUMUA

1.1. MecTo AMCUMIIIMHBI B CTPYKTYp€e OCHOBHOI 00pa30BaTeIbHON IPOrPaMMBI:

VYuebOnas mucrurmumnaa bJ[.09 Xwumwusi sBAsSETCS YacThI0 OCHOBHOW 00pa30BaTEIbHOM
nporpammbl B cootBeTcTBUU ¢ I'OC CIIO no cneunanbHocTu 23.02.01 Opranuzanus mnepeBo3ok
Y yIpaBJICHHE Ha TpaHcropTe (1o BUAaM) (Ha BOJHOM TPaHCIIOPTE).

VYyeonas mucnumauHa bJ1.09 Xumus obecnieunBaeT (popMuUpoBaHUE OOIIMX KOMIIETEHITUN
o ®I'OC no cnenuranbrocTy 23.02.01 Opranusamnus nMepeBo30K M yIpaBJIeHHE Ha TpaHCcHopTe (110
BUJaM) (Ha BogHOM TpaHcmopTe). Ocoboe 3HaueHUE NUCIUTUTHHA UMEET MPU (OPMUPOBAHUU:

Kon HaumeHnoBanue o0mux KOMIETEHIUH U TMYHOCTHBIX PE3YJIbTaTOB

OK 02. | Mcnonb3oBaTh COBPEMEHHBIE CPEICTBA ITOMCKA, aHATIM3a U UHTEPIIPETALIMKI
nH(popManuy, 1 HHGOPMAIIMOHHBIC TEXHOJIOTHH TS BRITIOTHEHUS 33124

npodeccuoHaNbHOM e TENIbHOCTH.

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

OK 05. | OcyuiecTBiIATh YCTHYIO U TUCbMEHHYIO KOMMYHHKALUIO HA TOCYAAPCTBEHHOM SI3BIKE
Poccuiickoit @denepanuu ¢ yueToM 0COOEHHOCTENW COLMAIBHOTO U KYJIbTYPHOIO

KOHTCKCTaA.

OK 06. | IIposiBASTH rpaskJaHCKO-NIATPUOTUYECKYIO MTO3ULINIO, JEMOHCTPUPOBATH OCO3HAHHOE
[IOBEJICHHE HAa OCHOBE TPaJAULIMOHHBIX OOIIEUEIOBEUYECKUX IEHHOCTEH, B TOM YHCIIE C
Y4E€TOM rapMOHH3alU MCKHAIWMOHAJIBHBIX U MCKPCIIUTHUO3HBIX OTHOHICHPIﬁ,

INPUMCHATDb CTAHAAPTHI AHTUKOPPYIIHMOHHOI'O ITIOBCACHU .

OK 07. | ConelicTBOBaTh COXpPaHEHUIO OKPYIKAIOIIEH CPeJIbl, pECypcoCOEpeKEHHIO, IPUMEHATh
3HaHMA 00 M3MEHEHUH KIMMaTa, IPUHIUIIBI OSPEKIMBOTO IPOU3BOICTBA,

3¢ hEKTUBHO ACHCTBOBATH B UPE3BBIYANHBIX CUTYAILIUSX.

1.2. llenw u 3a1aumn y4eOHOMN JUCIUTUIMHBI — TPEOOBAHUS K PE3yJIbTaTaM OCBOCHUS yUeOHOU
JUCITUTUTUHBI.

B pamkax mporpaMmbl yueOHOM AUCIUIUIMHBL y 00y4Yaromuxcs GOPpMUPYIOTCS CIEIYIONINe
pe3yabTaThl 00yUeHUS:

Kon IIpeameTHbIE
OK Ymenus 3HaHuA
OK 02 VY1 yMeHue BBIABIATH XapakTepHble | 31 c(OpMUPOBAHHOCTb
OK 04 IIPU3HAKK M B3aUMOCBA3b W3YYCHHBIX | IPEACTABICHUH: O  XUMHUYECKOH
OK 05 MOHATUH, IPUMEHATh COOTBETCTBYIOLIUE | COCTABJIAIOIIECH €CTECTBEHHOHAYYHOH
OK 06 MOHATUS IIPU OINHUCAHWM CTPOCHUSA U | KAPTHHBI MHpaA, POJIU XUMHHU B
OK 07 CBOICTB HEOPraHUYECKUX U | IO3HAaHWUU SBIEHUM TNpUPOIBI, B
OpraHMYECKHUX BEIIIECTB u ux | popmMupoBaHUN MBILLUIEHHUS u
IIPEBPALICHNUM; BBISBIATH B3aUMOCBS3b | KYJIBTYPHI JUYHOCTH, ee
XUMHUYECKHX 3HAaHUM C TOHATHAMHU U | QYHKIIMOHATBHOU IPaMOTHOCTH,
IpeJICTaBICHUSIMU JOPYTUX | HE0OXOIUMOM JUISt pelieHus
€CTECTBEHHOHAYUHBIX IIPEIMETOB; MPAKTUYECKHUX 33]1a4 U SKOJOTHYECKH
y2 yMEHUue UCIIOJIb30BaTh | 0OOCHOBAHHOT'O OTHOILIEHUSI K CBOEMY
HAaUMEHOBAHUS XUMHYECKHX | 3I0pOBBIO U IPUPOJIHOM cperie;
COECIMHEHUN MEXIyHapOJHOIO COro3a | 32 BIIAJEHUE CHUCTEMOM XMMHYECKHX




TEOPETUYECKOU U NMPUKIATHOW XUMHUHU U

TPUBHUAJIIBHBIC  HA3BAHUA Ba)KHEHIITNX

BEIECTB (3TWJICH, allETUJICH, TJIULEPHH,

dbenon, dbopManpaerua, — yKCycHas
KHCIIOTA,  TJMIWH, YrapHbId  ras,
YIJIEKUCIIBIA  ra3, aMMHaK, raiieHas

U3BECTb, HETalleHas W3BECThb, MUThEBas
colla M JIPYTuX), COCTaBJIATH (POPMYJIBI

HEOPraHUYECKUX u OPraHUYeCKHUX
BEIIICCTB, YpaBHEHUSA XUMHYECKHUX
peakiui, OOBSICHATH WX  CMBICI;
MTOATBEPKIATh XapakTEepHbIC
XHUMHYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIMMU SKCIIEPUMEHTAMHU U
3aMUCSIMU  YPAaBHEHUH  XMMHYECKUX
pEaKIM;

V3 ymenue yCTaHaBJIMBATh
MIPUHAJIC)KHOCTD M3yYECHHBIX
HEOPTaHUYECKUX Hu OPraHUYEeCKHUX

BEIIIECTB K OIPEJCICHHBIM KJIacCaM H
rpyIaM COCIUHEHHM, XapaKTepu3oBaTh
HX COCTaB M Ba)KHEHIIIME CBOMCTBA;
OTIPENICATh BUIbI XUMHUYECKUX CBS3CH
(koBajIcHTHAsl, MOHHAs, METAJINYECKasl,
BOJIOPOJHAS), THUIBI KPUCTAIIMYECKUX
pEelIeTOK BEHIECTB; KIAcCU(UIIMPOBATH
XUMUYECKHUE PEaKIIHH;

VY4 yMeHue TPOBOIUTH PACUETHI IO
XUMUYECKUM (opMyJiaM B ypaBHEHHUSIM
XAMUYECKHX peakuuii c
UCIIONIb30BaHUEM (U3UUYECKUX BEIUYHH,
XapaKTEePU3YOIINUX BEIIICCTBA c
KOJJMYECTBEHHON  CTOPOHBI:  MAcCCHI,
o0bema (HOpMasbHBIE YCJIOBHS) Ta30B,
KOJIMYSCTBA BEILECTBA; MCIIOJIb30BaTh
CHCTEMHBIC XUMHYECKUE 3HAHUS JUIS
NPUHITHS ~PENICHWH B  KOHKPETHBIX
JKU3HEHHBIX CUTYyallUsIX, CBS3aHHBIX C
BEILECTBAMU U UX IPUMEHEHUEM;

V5 yMeHue TIaHUPOBATh M BBHIMOTHSTH
XUMHYECKHI SKCIIEPUMEHT B

COOTBCTCTBUHU C TIIpaBHJIaMHU TCXHUKU

0e30MacHOCTH  NpuU  OOpalleHuu ¢
BEILIECTBAMU " 1a00paTOPHBIM
000pyI0BaHUEM; MIPEICTABISITh

3HaHUH, KoTOpas BKJIIOYAET:
OCHOBOIIOJIAraro1e IIOHSATHS;
3aKOHOMEPHOCTH, CUMBOJIMYECKHUI
A3bIK  XUMHH;  (PAKTOJIOTHUYECKHE
CBEICHMS O CBOMCTBAaX, COCTaBe,
IIOJIyYECHUN U 6e3011acHOM
UCII0JIb30BaHNN BaXHEHUIINX
HEOPraHMYECKUX M  OPraHUYEeCKUX

BEIIECTB B OBITY W MPAKTUYCCKOU
NESITENILHOCTH YEJIOBEKA,

33 BiajecHUE OCHOBHBIMHU METOJAMHU
HAyYHOTO TMIO3HAHUS BEIIECTB W
XUMUYECKUX SIBJICHUHN (HAOIIOZCHUE,
HU3MepeHHue,

MOJICTTUPOBAHUE).

OKCIICPUMCHT,




pe3yibTaThl XUMHUYECKOTO
JKCIepUMeHTa B (GopMmMe  3ammcu
YPaBHEHUN COOTBETCTBYIOIIMX PEAKLUN
U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE

OTHUX PE3YJIbTAaTOB,

V6 yMeHHe aHATM3UPOBATh XUMUYECKYIO
UH(OPMAIIHIO, TOyYaeMyl0 M3 Pa3HBIX
MCTOYHUKOB (cpencts MaccoBOH
uHpopmManuu, cetb IHTepHeT U Apyrue);
Y7 ymenue cobmomarte — IpaBuIIa
HKOJIOTHYECKU 1e7IeCO00pa3HOro
NOBEJCHUS B OBITYy W  TPYAOBOU
JEATCIBHOCTH B IIEJIAX COXPaHEHUS
CBOCTO  3JIOPOBbSI M OKpYIXKaIOIICH
HIPUPOAHON cpensl; YUYHUTBIBATh
OMACHOCTh  BO3JICHCTBUSI HA J)KUBBIC
OpraHu3Mbl  ONPENCNICHHBIX  BEILECTB,

HOHUMAasA CMBICII MoKa3aTerst
MpEeaEIbHON JOITyCTUMOM
KOHIIEHTPaLUH.

B pamkax nporpamMmbl yueOHON AUCHUIUIMHBL Y 00y4datomuxcst OpMHUPYIOTCS CIEAYOIINe
pe3yNbTaThl O0YYCHHUS:

OK

JInmanoctasie (PI'OC
COO0)

Meranpeametasie (PI'OC COO)

OK 02. Ucmonp30BaTh | OCO3HAHME IIEHHOCTH

COBPCMCHHEIC Hay‘-IHOI\/JI JACATCIIbHOCTH,
CpeICTBa MOUCKA, TOTOBHOCTbH OCYIIECTBIISTh
aHanusa u MIPOEKTHYIO U
HUHTEPIpETAINH HCCIIEIOBATENBCKYIO
uH(popMaLuu U JeSITeIbHOCTD
I/IH(l)OpMaHI/IOHHI)IC HHAUBUAYAJIbHO U B
TEXHOJIOTUHU JIA rpymme

BBITIOJIHCHUA 3a1a4

npo¢ecCuOHAIBHON

NeSITeIbHOCTH

BJIAZICTb HABbIKAMU IMOJIYUYCHU A
nH(pOpMaIUU U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIHHO OCYIIECTBIATh
MIOWCK, aHaJIN3, CHCTEMaTU3alUI0 U
MHTEPIPETAINIO HHPOPMAIIHH Pa3THYHbIX
BUJIOB U (pOPM MpecTaBICHUS;

co3/aBaTh TEKCTHI B pa3IMYHbIX opmaTax
C YYETOM Ha3zHadeHMsI UHpopMaluu u
1LIEJIEBOM ayIUTOPUH, BBIOUpas
ONTUMAJIbHYIO (JOPMY MPENCTABICHUS U
BU3YaJIH3aIiy;

UCIIOJIb30BATh CPENICTBA
WH(OPMAIIMOHHBIX U KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B pEIlICeHNH KOTHUTUBHBIX,
KOMMYHHKATHUBHBIX M OPraHU3alMOHHBIX
3a/1a4 ¢ COOII0IeHHEeM TpeOOBaHMI
SPTrOHOMHKH, TEXHUKHU 6630HaCHOCTI/I,
TUTHEHBI, PECYPCOCOEPEIKEHNS, TPABOBBIX
U OTHYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MaCHOCTH;




BJIaJICTh HABBIKAMU PAcIlO3HABAHUS U
3alUThl HH(pOpMAIMK, HHPOPMAITUOHHON
0€30IMaCHOCTH JIMYHOCTH;

CHOCOOHOCTH M TOTOBHOCTD K
CaMOCTOATEIIFHOMY TIOMCKY METO/IOB
pELICHUS MPAKTUYECKUX 33134,
NPUMEHEHHIO PA3JIMYHBIX METOI0B
NO3HAHHUS;

OK 04. D¢dpexruBHO
B3aHMOJICHCTBOBATh U
paboTaTh B
KOJUICKTHUBE U KOMaHJIC

TOTOBHOCTH BECTHU

COBMCCTHYIO ACATCIIbHOCTDb

B MHTEpEcax
IpakJaHCKOTO OOIIIECTBa,
y4acTBOBATh B
CaMOyIpaBJICHUU B
001eobpazoBaTeIbHON
OpraHU3aIMH U JIETCKO-
FOHOIIIECKUX
OpraHH3aIusiIX;

YMEHHE
B3aHMMOJICHCTBOBATH C
COLIMaIbLHBIMU
WHCTUTYTaMU B
COOTBETCTBUH C UX
GYyHKIUSAMU U
Ha3HAYECHHEM;
TOTOBHOCTB K
T'YMAaHUTapHOU U
BOJIOHTEPCKOU
JIeATEIIbHOCTH;
c(hOpMHUPOBAHHOCTH
HPAaBCTBEHHOT'O CO3HAHMUS,
STUYECKOTO MTOBEICHUS,

OCYILECTBIISATh KOMMYHHKAIIUU BO BCEX
cdepax KU3HY;

pacrio3HaBaTh HeBepOaTbHbIE CPEICTBA
oOIIeHus, TOHUMATh 3HAUCHHE
COLIMANILHBIX 3HAKOB, PACIIO3HABATH
MPEINOCHUTKY KOH(PIUKTHBIX CUTYalUid U
CcMST4aTh KOHQIUKTHL;
apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh
CMST4YaTh KOH(QJIUKTHBIC CUTYAIlUH;
JIeJIaTh OCO3HAHHBIN BBIOOD,
apryMEHTHUPOBATH €ro, OpaTh
OTBETCTBEHHOCTb 32 PELICHMUE;
OIICHUBATh MPUOOPETEHHBIN OTIBIT;
c1oco0CcTBOBAaTh (POPMHUPOBAHUIO U
MPOSIBIICHUIO IIMPOKOM SPYAUIIMH B
pa3HbIX 00JaCTIX 3HAHUH, IOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTEIbHBIN U
KYJIbTYpHBIH YPOBEHB;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM,
BHOCHUTBH KOPPEKTUBEI B JICITEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3yJIbTATOB
LEJISM;

BJIa/IETh HABBIKAMU TO3HABATEIHLHOM
pedekcun Kak OCO3HaHUS COBEPIIAEMbIX
JeMCTBUI M MBICTUTEIBHBIX IPOLIECCOB,
WX PE3yJbTAaTOB U OCHOBAHUI;
MCIOJIb30BaTh IPUEMBI pedIeKCuu A
OILICHKHU CUTYyaI[lH, BHIOOpa BEPHOTO
pelIeHus;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO
IPUHUMATD PELICHUS M0 UX CHIDKEHUIO;
COIIMANTbHBIX HABBIKOB, BKIIFOUAIOIINX
CHOCOOHOCTh BBICTPAaUBATh OTHOIIEHUS C
JPYTUMHU JIFOJIbMH, 3800 THUTHCS, TIPOSIBIISATH
MHTEPEC U pa3peniatb KOH(IUKTHI,
NPUHUMATH ce0s, TOHUMas CBOH
HEJOCTaTKU U JIOCTOMHCTBA;




IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHX
JIIOJIEH IIPU aHAJIM3E PE3YJITATOB
JIeSITEIIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX
JIFOJIeH Ha OIINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C
MO3MLIMYU IPYTOro YeloBeKa

OK 05. OcymiecTBisTh
YCTHYIO U
MUCEMEHHYIO
KOMMYHHKAITUIO Ha
roCyIapCTBEHHOM
s3e1ke Poccuiickoi
Ddenepanuu ¢ yueTom
0COOEHHOCTEH
COLIMAJILHOTO U
KyJIbTYPHOTO
KOHTEKCTa

COBEpLICHCTBOBAHUE
SI3BIKOBOM M UM TATEIBCKOM
KYJBTYpPbI KaK CpeJICTBA
B3aUMOJICVCTBUS MEXKITY
JIIOJIBMH U TTIO3HAHUS MUDA;
CIOCOOHOCTD
BOCIIPUHUMATH Pa3IUYHbIE
BH/JIbl UICKYCCTBA,
TpaJIUIIMU U TBOPYECTBO
CBOETO U IPYTUX HAPOJIOB,
OILYILATh 3MOLIMOHAIBHOE
BO3/EHCTBUE UCKYCCTBA;
yOCKICHHOCTD B
3HAYMMOCTH IS INYHOCTH
U o01IecTBa
OTEYECTBEHHOI'O U
MHPOBOT'0 UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX
TpaJULIMi U HAPOJAHOTO
TBOPYECTBA;

OLICHUBATh JOCTOBEPHOCTb, IETUTUMHOCTD
uH(pOpMaINH, €€ COOTBETCTBUE ITPABOBBIM
1 MOPAJIbHO-3TUYECKUM HOpMaM;
aHAJIM3UPOBATh I1OJYUEHHBIE B X0/1€
peIIeHUs 3a/1a4M Pe3yJIbTaThl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

(dbopMUpOBaHHE HAYYHOTO THIIA
MBIIUICHUS, BIIaJICHUE HAYYHOU
TEPMUHOJIOTUEH, KITIOUYEBBIMU TOHATHUSIMU
1 METO/IaMH;

BJIAJICTh PA3IMYHBIMH CIIOCOOAMU
0OLIEeHUS ¥ B3aUMOJICHCTBUS;

OK 06. [TposiBaTh
IPaKJaHCKO-
MaTPUOTUYECKYIO
TO3UIIUIO,
JEMOHCTPUPOBATH
OCO3HAaHHOE
TOBE/ICHUE Ha OCHOBE
TPAIUITMOHHBIX
00I11eY€eI0BEYECKUX
LICHHOCTEH, B TOM
YHUCJIE C YYETOM
rapMOHU3AIUU
MEKHAIMOHAIbHBIX U
MEXPEIIUTHO3HBIX
OTHOIIICHUH,
MIPUMEHSATh CTaHIAPThI
AHTUKOPPYIIIHOHHOTO
IIOBEICHUS

OCO3HAaHHE CBOUX
KOHCTUTYLIMOHHBIX MPaB U
00s13aHHOCTEH, YBaXKECHHE
3aKOHA U MPaBOMOPSAIKA;
MPUHATHE TPAJAUIIMOHHBIX
HalmMOHAJIbHBIX,
00I1I1eY€eI0BEYECKUX
FYMaHI/ICTI/I‘-IGCKI/IX nu
JEMOKPATHICCKUX
LIEHHOCTEH;

TOTOBHOCTH
MIPOTUBOCTOATH UACOTOTHH
IKCTPEMH3MA,
HaIlHOHAJIN3Ma,
kceHodoouu,
)]I/ICKpI/IMI/IHaHI/II/I 110
COILIMAIbHBIM,
PENUTHO3HBIM, PACOBBIM,

CaMOPETYJIMPOBAHUSI, BKITIOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTH 3a CBOE IIOBEACHHCE,
CIOCOOHOCTH a/IalITUPOBATHCS K
SMOIIMOHAIBHEIM H3MEHCHHUSIM U
MIPOSIBISATH THOKOCTD, OBITH OTKPBITHIM
HOBOMY;

BHYTpPEHHEN MOTHBAIIMH, BKIFOYAOIIEH
CTPEMJICHHE K JTOCTHIKEHUIO TeNN 1
ycrnexy, ONTUMU3M, UHUIIMATUBHOCTb,
yMEHUE JeHCTBOBATh, UCXO/IA U3 CBOMX
BO3MOXKHOCTEH;

AMITATUH, BKIIOYAIOIICH CITOCOOHOCTh
MMOHHUMAThL SMOIIMOHAJIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATh €T0 TPH
OCYIIIECTBICHUY KOMMYHUKAIIUH,
CIOCOOHOCTH K COUYBCTBHIO U
CONEPEKUBAHUIO;




HallMOHAJIbHBIM
MIPU3HAKAM;
c(hOpMHUPOBAHHOCTH
POCCUICKOM I'Ppa’KIaHCKOU
WJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKECHUS K
CBOEMY HApoOAy, YyBCTBa
OTBETCTBEHHOCTH IE€pE]
Ponunoii, ropnoctu 3a
CBOM KpaH, cBoro Ponuny,
CBOH S3BIK U KYJIBTYDY,
MPOIILJIOE U HACTOSAIIEE
MHOT'OHAIIMOHAJILHOT'O
Hapoaa Poccuuy;
LIEHHOCTHOE OTHOIIEHUE K
rocyJapCTBEHHBIM
CUMBOJIaM,
HUCTOPUYECKOMY U
MIPUPOTHOMY HACIIECUIO,
MaMSTHUKAM, TPaJAUIIHSIM
HapoaoB Poccuwn,
noctrxeHusm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTUSIX U TPYIe
ujeiHast yOeKIeHHOCTb,
TOTOBHOCTbH K CITYKCHHUIO U
3amure OTedecTna,
OTBETCTBEHHOCTb 3a €r0
cynp0y;

OTBETCTBEHHOE
OTHOILEHNE K CBOUM
ponuTensm u (Win)
JPYTUM YJIEHAM CEMbH,
CO3/IaHUIO0 CEMbH Ha
OCHOBE OCO3HAHHOTO
MIPUHATHS LEHHOCTEN
CEMEIHOM )KU3HU B
COOTBETCTBUU C
TpagUIUsIMUA HapOJIOB
Poccuu;

OCO3HAHUE AYXOBHBIX
LIEHHOCTEN POCCUHCKOTO
Hapo7a;

OK 07. ConeticTBOBaThH
COXPaHCHHIO

c(hOpMUPOBAHHOCTH
9KOJIOTUYECKON KYJIbTYpHI,

BJIJICTh HABBIKAMHU TTO3HABATEIIHHOU
pedieKcHH Kak 0CO3HaHUsI COBEPIIAeMbIX




OKpYKaroIlEe Cpenbl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
TIPUHIIMUIIBI
OCpPEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
YpE3BbIYANHBIX
CUTYaIUSIX

NOHUMAaHUE BIUSHUSA
COLIMAILHO-
DKOHOMMYCCKUX
MPOLIECCOB HA COCTOSIHUE
MPUPOIHOMN U COIIUATBLHON
Cpezbl, OCO3ZHAHUE
I00aTBHOTO XapakTepa
AKOJIOTUYECKHX MPOOJIeM;
IJIAHUPOBAHUE U
OCYILIECTBJIEHUE ICUCTBUN
B OKPY’KaIOLIEH Cpelie Ha
OCHOBE 3HAHUA IIeIIeH
YCTOMYMBOTO Pa3BUTHUS
YeJIOBEYECTBA;

AKTUBHOE HENPUATHUE
JEeUCTBUM, IPUHOCAIIINX
BpEJ OKPY KaKoILEH Cpee;
YMEHHUE MPOTHO3UPOBATH
HeOIaronpusITHHIE
DKOJIOTUYCCKUE
IIOCJICACTBUS
MpeIPUHUMAEMbIX
JEUCTBUH, IPEOTBpAIATh
HX;

pacIIMpeHHe OnbITa
JEeITSILHOCTHU
JKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

JIEUCTBUIA U MBICIIUTENIBHBIX MIPOLECCOB,
MX PE3YJbTATOB U OCHOBAHUI;
MCIIOJIb30BaTh IPUEMBI peICKCUU JIIst
OIICHKY CHUTYAaIlH, BHIOOPA BEPHOTO
peLICHHUS;

BJIQJICTh HAaBBIKAMH YYCOHO-
HCCIIEIOBATENIbCKON U MPOEKTHOM
JIeATEIIbHOCTH, HAaBbIKAMHU pa3peIICHUs
npooem;

CaMOpEryJIMPOBaHUs, BKIOYAKOLIETO
CaMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTH 3a CBOC IIOBEACHHE,
CITOCOOHOCTH aJanTHPOBATHCS K
SMOIIMOHAILHBIM U3MEHEHUSIM 1
MIPOSIBJIATH THOKOCTbD, OBITh OTKPBITHIM
HOBOMY;
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILINHBI

BJ1.09 XUMMS

2.1. O6beM yueOHOM TMCUMILIHHBI M BU/bI Y4e0HO#i padoThI

Bun yuebHol paboThl

O0BeM yacoB

O0bem 00pa3oBaTeJIbHOM NPOrpaMMbl Y4eOHOM U CIUTIIIHHbI 68
OcHOBHOE coJiepyKaHue
B TOM YHCIIE:
— TEOpeTUYEeCcKoe 00yICHUE 22
— I[PaKTUYECKHUE 3aHATHS 22
[TpodeccroHaTbHO-OPHEHTUPOBAHHOE COICPIKAHHE
B TOM YHCJIC:
— TEOPETUYECKOE O0yUCHHE 12
— IPaKTUYECKHUE 3aHATH 12
CamocTosTenbHas paboTta 4

[TpomesxyTouHas arrectanus B Buae Apyrux ¢hopm koHTposis (1 u 2 cemecTpsb)
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2.2. TemaTnueckuii JIaH U coaepxkanre yueOnoi qrucuuniauusl b/1.09 XUMMU A

HaumeHoBaHue pa3enoB U TeM ConeprxkaHue y4eOHOTO MaTepuaia, IPaKTHIECKUX 3aHATHH, CAMOCTOSTENIbHAsl paboTa 00yJaronuxcs Obbem Kon
4acoB KOMITETEHIINU
I'masa 1. OBIIIAA 1 HEOPTAHUYECKAS XMW 34
Pazmen 1.1. TeopeTnueckne OCHOBBI XUMHUHU 28
Copepxanne y9eOHOro MaTrepuaia 2 OK 02
11 3HaueHne XUMuH 1pu ocBoeHuu npodeccuii CI1O u cnennansrocreit CI1O texHHyeckoro npoduis OK 05
Beenenue. o npo¢heCCUOHATBHOT0 00pa30BaHUsl.
BemiectBo. [IpocTrie u crioKHBIE BemecTBa (aToM, MOJIEKYJIa, XUMUUECKuil aneMeHT). Ajutotpomus. [lorarue o
1.2. XUMHYECKOH TEXHOIOTHUH, OMOTEXHOJIOTHH ¥ HAHOTEXHOJIOTHH. AJDIOTPOITHBIE MOTU(UKAIINN yTiiepoaa (anmas,
rpadur), Kuciaoposaa (KHCIOpoJ1, 030H), 0JI0BO (cepoe U OelI0e 0JIOBO).
Tema 1.1.1. Xumuueckuii 1.1.1.1. AtoM. Snpo aToma, H30TONBI. DIEKTPOHHAS 000I09YKa. DHEPreTHIecKHe YPOBHH, ITOTyPOBHH.
JJIEMEHT. 1112, ATOoMHBIE opOuTanmy, s-, P d- anemenTBl. OCOOCHHOCTH paclpeIeNICHUs JIIEKTPOHOB 110 OPOUTAIISIM B aTOMaX
3JIEMEHTOB TIEPBbIX YCTHIPEX MEPUOIOB.
1.1.13. OnekTpoHHas KOH(PUTYPAIHsi aTOMOB.
[MpakTrdeckoe 3anstue Nel. Pemenune 3agad Ha HaXOX/IEHHE OTHOCHTEIBHONW MOJIEKYJISIPHOIM MacChl BEIIECTBA, ONIPEAEICHHE TOJIH XUMHUECKOTO 3JIEMEHTA B 2 OK 02
CJI0)KHOM BEIIECTBE. OK 07
CopepxaHue y9eOHOro MaTepualia 2 OK 02
. CBs13b IEPUOANUYECKOT0 3aKoHa U [lepuonnueckoii cucteMbl xXuMuueckux anemeHToB .M. Menneneea ¢ OK 06
Tewma 1.1.2. [lepuonndeckuit 1.1.2.1. M .
saxoH 1 TTepuoueckas COBPEMCHHO} TEOPHEH CTPOCHH ATOMOB.
CHCTEMA XIMUUCCKIX 1122, 3aKOHOMEPHOCTH U3MEHEHHMS CBOIMCTB XMMUYECKHUX JIEMEHTOB M 00pa3yeMbIX HMH IPOCTHIX M CIIOXKHBIX BEIIECTB
anementoB JI.MI. Menneneesa. 110 TpyTTam H TICPHOAAM.
1123, 3HaueHHe NePUOJMYECKOro 3aKOHA B Pa3BUTHH HAayKH. PaMoakTHBHOCTD. Mcnonb30BaHue paqloakTHBHBIX
M30TOIIOB B TEXHUUYECKHX LeJIsiX. PEHTTeHOBCKOE U3JIyUeHUE M €r0 MCIOJIb30BaHUE B TEXHUKE M MEUIIMHE.
IIpakTHyeckoe 3ansaTue No2. MoelMpoBaHue KaK MeTO/l IPOrHO3UPOBAHMS CUTYalMH HA MPOM3BO/JCTBE. XapaKTEePUCTHKA XMMHUYECKHX 3JIEMEHTOB 110 2 OK 04
M0JI0KEHHIO B EPUOIMYECKON cucTeMe XUMHuYecKuX djeMeHToB /.M. MenaeneeBa. OK 05
Coneprkanne yueOHOr0 MaTepuaia 2 OK 05
Tema 1.1.3. Bemectsa Crpoenue BemecTBa. XUMHYecKast CBA3b. BHibl XUMHYeCKOH CBsI3U (KOBaJICHTHAS HETIOJIAPHAS U MOJIApHAs, HOHHAS, OK 07
MOJIEKYJISIDHOTO U 1.1.3.1. MeTauindeckas). MexaHu3Mbl 00pa30BaHusl KOBaJCHTHOW XUMHYECKOH CBsI3H (OOMEHHBIN U JIOHOPHO-
HEMOJIEKYJISIPHOTO CTPOCHHS. aKHenTopHelit). BogopoaHas cBsi3b.
1.1.3.2. BanentHocTh. DNeKTpoOTpUIIATETbHOCTh. CTeneHb OKUCIIeHUS. VIOHBI: KATHOHBI ¥ aHUOHBHI.
1133, 3akoH MOCTOSHCTBA COCTABA BEIECTBA. THIBI KPUCTAIUTMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIIA
KPHUCTAJUTMYECKOM PEeHIETKH.
Cojeprkanne yueOHOr0 MaTepuaia 2 OK 04

Tema 1.1.4. lucnepcHsie
cucreMbl. PacTBopsl,
KOHLEHTPAaLMsl pacTBOPOB.

Yucrele BCIICCTBA U CMECCH. [TonsTre o cMecu BemecTB. [ OMOreHHEIE U TeTCPOrCHHBIC CMECH. CocTaB cMmecei:

1141 00BEMHAs 1 MACCOBAs JTOJIM KOMIIOHEHTOB CMECH, MacCcOBasl JI0JIsI IPUMECEH.

1142 [onsarue o nucnepcHoit cucteme. JlucnepcHas ¢asza u AucrepcuonHas cpena. Kimaccudukanus TMCIEpCHBIX CHCTEM.
[lonsATHE O KOJUIOMIHBIX CHCTEMAX.

1143 HctunHble 1 KoJOUIHBIE pacTBOPBL. HachllieHHble, HeHACKILLEHHbIE, TIEPECHILEHHbIE PACTBOPLI. 3aBUCUMOCTD
PACTBOPHMOCTH Ta30B, XKHIJIKOCTEH M TBEPBIX BEIIECTB OT Pa3IHMYHBIX (DaKTOPOB.

1.14.4 DNIEKTPOIUTHI U HEDJICKTPOUTHI. DIEKTPOIUTHIECKAs AUCCOIHAIL. MeXaHU3MbI AJIEKTPOJMTHIESCKON AUCCOITUAITIHI
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JJI BEHICCTB € PAa3JIMIYHbIMU TUIIAMU XHMUYECKOH CBSI3H. FHZ{paTHpOBaHHHC 1 HCTUAPATUPOBAHHLIC NOHBI. CreneHb
3J'IeKTp0J'IPITH‘-I€CKOﬁ JUCcoranuu. CuibHbIe U cla0bIe OJICKTPOJIUTHI. OCHOBHBI€ ITOJIOXKCHHS TCOpUU
3J'IeKTpOJ'II/ITI/I‘-IeCK0171 JUCCOMallu. KI/ICJ’IOTLI, OCHOBAHUS U COJIM KaK 3JICKTPOJIUTEI.

Tewa 1.1.5. Knaccnduxanus Conepxanne yueOHOTO MaTepuaia 8§ 8?
RN S—— 1.15.1 HoMmeHknaTypa HeopraHU4eCcKHUX BEIIEeCTB.
1.1.5.2. I'eneTnyeckast CBsI3b HEOPTaHWYECKUX BELIECTB, NPUHAJICIKALITUX K PA3JIMYHBIM KJIacCaM.
[Mpaktryeckoe 3ausitue Ne3. CocraBiieHHe XMMHUUECKHX YPaBHEHHH peaklyy 10 331aHHBIM YCIOBHSM. OK 07
Conepxanne yueOHOTO MaTepuaia OK 05
1161 Knaccudukanus XuMU4eckux peakiuii B HEOPraHUUeCKOH 1 OpraHnYecKOd XMMHUH. 3aKOH COXPAaHEHUS] MacChI OK 07
BEILICCTB, 3aKOH COXPaHEHHs M MIPEBPAIlCHHs] SJHEPTUU NTPH XUMHYECKUX PEaKIHsX.
1162, CkopocTh 1 00paTUMOCTh XMMUYECKHUX peakuuii. OOpaTuMble 1 HEOOpAaTHUMBbIE peaKIUH. XUMHYECKOEe PABHOBECHE U
Tema 1.1.6. Xumuueckasi croco0bl ero cMmeteHusi. akTophl, BIHUAIOIINE Ha COCTOSTHHE XUMHUIECKOTO paBHOBecHs. [Ipunrun Jle [llarenne.
peaknms. Onextponutndeckas auccoryanya. CuiabHbIE U ciadble 31eKTponuTsl. Cpesa BOAHBIX PACTBOPOB BEIIECTB: KUCTAs,
1.1.6.3. HeWTpanbpHas1, menouHas. [loHsaTre o BogopogHoM mokazatene (pH) pactBopa. Peaknum HoOHHOTO OOMEHA. THAPOIIH3
HEOPraHMYECKHX U OPTraHMYECKHUX BEIIECTB.
1164. OxucnurensHO-BoccTaHOBUTENbHBIE peakiyn (OBP). Crenens okuciaeHns. OKUCIUTENb U BOCCTAHOBIICHHUE.
Boccranosurens 1 okucnenne. [onsTue 00 37€KTposin3e paciuiaBoB M pacTBOpoB cosell. [IpuMeHeHne 31eKTpousa.
[paktraeckoe 3aaarue Ne4. CocraBieHHe XUMHUICCKIX YPaBHEHUH peakuii: peakiun noHHoro ooMeHa (IMP), B3anMoaelicTBie METaNIOB C paCTBOPAMH KHCIIOT OK 04
U I1eJ04€e.
Copepxanne yaeOHOro Marepuaa OK 06
Tema 1.1.7. Metael, o6mas Meramnel. [Tonoxxenue metanios B [leproauueckoil cucteMe XuMU4eCKux snemenTos .M. I\i[eHz[eneeBa. OK 07
N 1.1.7.1. Oco0eHHOCTH CTPOEHHS 3JIEKTPOHHBIX 000JI09€K aTOMOB MeTaIoB. O0ure pu3nieckue CBOHCTBAa METaJlIOB.
XapaKTepUCTHKa, CBOMCTBA U N .
I CrutaBsl METaLIoB. 9J‘IeKTpOXI/\I'MI/I‘{eCKI/II/I PAJL HaNpAKCHHH METAIIOB. _ _ _
1172, XUMHUYECKHE CBOWCTBA BAKHEHIINX METAJUIOB (HATPUH, KaJui, KaJIblIni, Maraui, allOMIHUH, IIMHK, XPOM, JKeIe30,
MeJlb) ¥ UX coeimHeHniH. O0mue criocoObl MOTyYeHUsT METaJUIOB. MeTauTyprus.
CamocTosiTensHast padoTa 00yJaromuxcst
[lepeuens TeM JuIs CO3AaHUS IPE3EHTALMH, Ha BEIOOp o0ydaromuxcsi: Posib MeTauioB B HCTOPHHM YeNIOBEUECKON IUBHITU3ALINH.
Hcropust oreuecTBeHHOM yepHOH MeTaurypruu. COBpeMeHHOE METaJTypruuecKoe Mpou3BOACTBO. Poib METaIIOB | CIIJIaBOB B
HAay4HO-TEXHUUYECKOM Iporpecce. Pojb MeTauioB B UCTOPUM YEJIOBEUECKONM HUBUIN3auu. FIcTopys 0TeUEeCTBEHHON YEPHOIL
MeTayuryprui. COBpeMEHHOE METAJUTypIUIecKoe MPOU3BOACTBO. POJIb METANIIOB | CIUIABOB B HAYYHO-TEXHUYECKOM IIpOrpecce.
Hcnonb3oBaHre MUHEPATILHBIX KHCIIOT Ha MPEANPUATUIX pa3andHoro npoduis. OXpaHa oOKpysKarouield cpeibl OT XMMHUYECKOTO
3arpsizHeHust. KojimyecTBEHHbIE XapaKTEPUCTUKH 3arpsi3HEHUS] OKPYIKAIOIIEH Cpeibl.
Copepxanne yueOHOT0 MaTepuaia
[Nonoxenne Hemeransos B [lepuoandeckoit cucreme XuMudeckux nnemMenToB J|.M1. Menneneesa n ocobeHHOCTH
Tewma 1.1.8. Hemetammsr, obmas | 1.1.8.1. cTpoeHHs1 aToMoB. du3nyuecKue CBOMCTBa HEMETAIUIOB. AJUIOTPOIHS HEMETAIIIOB (Ha MpUMepe KUCIIOPOa, Cephbl,
XapaKTepUCTHKa, CBOMCTBA U ¢docdopa u yriepona).
MOy YCHNE. XUMHYECKHE CBOHCTBA BAKHEHIINX HEMETAIIOB (TaJOreHOB, Cephl, a30Ta, ocdopa, yriepoaa u KpeMHHS) U UX
1.1.8.2. COEIMHEHUH (OKCHJIOB, KHCIOPOJICOAEPKALIMUX KUCIIOT, BOJIOPOAHBIX coeanHenuit). [I[pumenenne BayKHEHIINX
HEMETAJIJIOB U UX COEIMHEHUM.
Conepkanue yueOHOro MaTepuaia OK 06
Tema 1.1.9. Kopposus 1191 Ko 1l METAJJIOB: XUMUYECKas M AIEKTPOXUMUYECKas OK 07
METAJLIOB H CIOCOObI = PPO3 5 £ HICKTIPOX —
— 1.1.9.2. 3aBHCHMOCTB CKOPOCTH KOPPO3UH OT YCIOBHH OKPY’KaIOIIEH Cpebl.
1.1.93. Knaccudukanus Koppo3uy METaJUIOB MO Pa3IMYHBIM IIPU3HAKAM.
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| 1.1.94. | Cr1oco0bI 3aITUTH METAJUIOB OT KOPPO3HH.

IIpakTHyeckoe 3aHsaTHe Ne5. BboIunciieHHe 10 XUMHYECKHM YPABHEHHMSIM PeaKlMii: BIMsIHHE Pa3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOH peaKIuu; 2 OK 05
pa3jioKeHHe BellleCTB B MPHCYTCTBHH KAaTAJINU3aTOPa; olipe/eseHHe cpebl PACTBOPOB BeLeCTB € MOMOIIbLI0 YHHBEPCATbHOI0 HHAMKATOPA. OK 06,
Paszgen 1.2. XuMus u )Ku3Hb 6
Tema 1.2.1. Posp xumuu B Cogepaxanue yuyebHOro MaTepuania 2 OK 04
00€CTIEYCHIH IKOJIOTUIECKOH, 1.2.1.1. [ToHATHE 0 HAYYHBIX METOJaX MO3HAHNS BEIIECTB M XUMHUYCCKIX PEaKITHii. OK 07
OHEPTeTHIECKOH H MHIIEBOH 1.2.1.2. | lpeacrapaenus 06 oOIIKMX HAYYHBIX IIPHHIUIIAX IPOMBIILICHHOTO IIOMYYCHHS Ba)KHEHIIINX BEIIECTB.
6€30MacHOCTH, pa3BUTHH N N
Me THITHHEL 1.2.1.3. [IpaBuia 6e30MacHOTO HCIIOMB30BAHMS IPENapaToB OBITOBOM XUMUH B TOBCETHEBHOM KU3HI

Conepxanue yueOHOrO MaTepuaia 2 OK 02
Tema 1.2.2. YeoBek B Mupe 1221 Baknelime crpouTenbHbIE H KOHCTPYKIIMOHHBIE MAaTEPUaIbl. OK 06
BellleCTB M MaTepHaJioB. 1.2.2.2. Kpackuy, cTexno, kepaMuka.
XuMusi ¥ 310POBbeE YesoBeKa. | 1223, Marepuainsl Ui 25eKTpoHUKH. Hanomarepuainsl. OpraHuyeckue 1 MUHEpaJIbHBIE yI00peHHsI.

1.2.24. [TpaBuiia UCTIOIB30BaHNUS JIEKAPCTBEHHBIX MPENapaToB.
Jpyrue ¢opMbl KOHTPOJISL. 2 OK 05
I'naBa 2. OPTAHMYECKA S XUMU 34
Paznen 2.1. TeopeTHueckie 0CHOBBI OPraHUUECKOM XUMUHU 4
Tema 2.1.1. TIpeamer CogneprxaHre y4eOHOTo MaTepuana 2 OK 05
OpraHMYecKOi XUMHUH: & 2.1.1.1. Teopus cTpoeHus oprauudeckux coenuHeHuit A.M.ByTiepoBa, €€ 0OCHOBHbIE MTOJIOKEHHUS. OK 06
BO3HUKHOBEHHE, pa3BUTHE U 2.1.1.2. CrpykTypHbIC (POPMYIIBI OPIraHUYECKUX BEHICCTB. | OMOJIOTHSI, H30MEPHSL.
3HAQYCHUC B ITOJIy4CHUH HOBBIX 2.1.1.3. Xumuueckas CBsI3b B OPraHUYECKHUX COCTUHEHUSIX — OJMHAPHbBIEC U KPATHBIE CBA3U.
BCICCTB M MAaTCpHUAJIOB. 2.1.1.4. IIpencraBnenue o KiIacCUPHUKAIMHA OPTaHUUCCKUX BEIIECTR.
IIpakTHyeckoe 3anaTHe Ne 6. HoMeHkIaTypa opraHnyecKux coeiMHeHnii (cucTeMaTHyecKasi) M TPUBHAJIbHbIE HA3BaHUsl Ba:KHEHIINX NpecTaBUTe el 2 OK 05
KJIACCOB OPraHMYecKUX BelIeCTB.

CamocTosiTenbHas padoTa 00yJaromuxcst 2

[epeuens TeM I HOATOTOBKU COOOIIEHNS, HA BBIOOp 00ydaromuxcs: PE3MHOTEXHUUECKOE MPOM3BOACTBO M €r0 POJIb B HAYYHO-

TEeXHHYECKOM Iporpecce. HedTsb 1 € TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBITOIHOT'O MEX/[yHapOJHOTO COTPYTHUIECTBA.

CuHTeTHYeCKHE KaydyKH: HCTOPHUS, MHOT00Opa3ne U MepCIeKTHBBL. XUMHUS YTIIIEBOAOPOJTHOTO CHIPhs M MOs Oy ymas

npodeccust. MlcTopust OTKPEITHS U pa3padOTKU Ta30BBIX U HEPTIHBIX MecTOpOXxIeHuH B Poccuiickoit denepanmm. Poip

OTEYECTBEHHBIX YUEHBIX B CTAHOBIICHUH U Pa3BUTHH MHUPOBOH OPraHNYECKOH XHUMHUHU.
Paznen 2.2. YrneBomopossl 8

Coneprxanne yueOHOTO MaTepHuaia 2 OK 05

AJKaHBI: TOMOJIOTHYECKUH PSAJl, ©30MEPHs 1 HOMEHKJIATYpa aJKaHOB. XMMHUYECKHAE CBOMCTBA AJIKAHOB (METaHa, OK 06

Tema 2.2.1. [IpenensHbie
(HacCBIIIICHHBIE), HETIPEIETIbHbIE
(HeHaCHIIIEHHBIE).

2.2.1.1. 3TaHa): TOPEHUE, 3aMEIIeHNE, Pa3ioKeHNe, AeruapupoBanue. [IpuMeHeHne aTkaHOB Ha OCHOBE CBOICTB.
Oco0OeHHOCTH CTPOEHHSI MOJIEKYJI IIMKJIONapa(rHOB.

AJIKEeHBI: COCTaB M CTPOSHHE, TOMOJIOTHIECKUH psAf. DTHUIICH U MPOIHIICH — IPOCTEHIITNE MPECTaBUTENHN aJIKEHOB:
2919 (m3nvecKre M XMMUIECKHE CBOWCTBA (PeaKny THAPUPOBAHNS, FaJIOTEHUPOBAHUS, THAPATAIINH, OKUCICHUS 1
MOJIMMEPH3aIINN ), TOTy9ICHNE U IpUMEHeHne. AnkaaneHsl: OyTtaguen-1,3 u metunOyraguen-1,3: crpoenue,
BaXHEHIIINE XUMHUECKHE CBOICTBA (peakus noanMepu3anun). IlogydeHne CHHTEeTHYeCKOT0 KaydyKa M Pe3UHBIL.

AJKHUHBI: COCTaB M 0COOEHHOCTH CTPOEHUS, TOMOJIOTHUECKHM Psijl. ATIETHIIEH — MPOCTEUIITNI PEACTaBUTEIh
2.2.1.3. AJKWHOB: COCTaB, CTPOCHUE, PUBNICCKUE M XUMUUECKHE CBOMCTBA (PEaKlliy THAPUPOBAHNS, TAIIOTEHUPOBAHUS U
THJIPATAIMH, TOPEHIsI), IIOJTyYCHHE U IPUMECHEHHE.
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ITpaxTuyeckoe 3anarue Ne 7. M3roroBieHne MoJiesiel MOJIEKYJl OpraHUuecKuX BemecTB. HoMeHkIaTypa yrieBoJopooB. 2
Conepxanne yueOHOrO MaTepuaia 2
2091 Apensl. beH3oux: cocTas, cTpoeHUe, PU3NYECKUE U XUMUYECKUE CBOMCTBA (PeaKIMy raJloreHUPOBaHUS U
HUTPOBAHUS), NOTY4YEHUE U IPUMEHEHUE.
Tema 2.2.2. ApoMaTH4ecKue Tomnyomn: cocraB, cTpoeHue, hrU3NUECKIEe U XMMHUUECKHE CBOICTBA (peaKkly rajJoreHUpOBaHHs 1 HUTPOBAHUS),
yrjieBoaopoabl M NPpUPOJAHbIC 2.2.22. [OJIy4YEHUE U IpUMEeHeHNE. TOKCUYHOCTh apeHoB. ['eHeTndeckas CBA3b MEXAY YIJIEBOJOPOAAMU, IIPUHAIJIEKALUMU
HCTOYHHMKH YIJ1eBOJI0PO/IOB. K Pa3JIM4HBIM KJIacCaM.
[IpuponHslii ra3 u nomytHble HeTsiHbIE ra3bl. HedTh 1 €€ nponcxoxnenne. CrocoObl nepepaboTku HeTH:
2.2.23. MeperoHKa, KPeKUHT (TePMUYECKHUN, KaTaTUTHIeCKUN ), Tuponu3. [IpoaykTer nepepaboTku HeTH, NX IPIMEHEHHE B
MPOMBIIIICHHOCTH ¥ B OBITY. IPOMBIIIICHHOCTH U B OBITY.
Paznen 2.3. Kucrnoponcoaep:xamniye opraHndecKiue COeTNnHEHNS 12
Conepxanne y1e6HOTO MaTepuana 2 OK 02
MeTaHou ¥ 3TaHOMI: CTPOCHHE, (PU3NIECKHE U XUMHIECKNE CBOWCTBA (PEaKIK C aKTUBHBIMU METaJUIAMH, OK 07
Tema 2.3.1. IlpenensHbie 2.3.1.1. raJIoTeHOBOJIOPOaMHU, TOPEHHE), TPUMEHEeHHEe. BoopoHbIe cBA3M MEXIy MOJEKyIaMu ciupToB. [lelicTBue
O0THOATOMHBIE, METaHOJIa ¥ ITaHOJIA Ha OPTaHU3M UYeloBeKa.
MHOT0aTOMHbIE H OTHUICHIIIUKONB ¥ TIHLEPUH: CTpOeHHE, (PU3NUECKHE U XUMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO LIETOYHBIMU
apoMaTH4YeCKHue CIHPThI. 2.3.1.2. MeTaJulaMH, KadyeCTBEHHAsl PeaKlys Ha MHOTOATOMHBIE CIIUPTHI). JlelficTBre Ha opraHu3M denoBeka. [IpuMeHeHue
TIIMIEpUHA U 3TUJICHTJIMKOJISL.
2.3.1.3. ®deHou: cTpoeHre MOJIEKYIIbI, (PU3MYECKUEe U XUMHYECKHe CBOWCTBa. TOKCHUHOCTD (eHomna. [Ipumenenune deHona.
IIpaxtryeckoe 3anarue Ne § CocraBieHHe XUMUYIECKUX YPAaBHEHHUH peaklu 110 IeIIoYKaM IpEeBpalleHuil, CBOMCTBAa U HOMEHKJIAaTypa OPraHUYeCKUX COeTUHEHUI. 2 OK 05
Copepxanne yaeOHOTo MaTepuana 2 OK 02
2321 dopmainberu, aueTanbIeril: CTpoeHne, pU3NYecKue U XMMUYECKHe CBOICTBA (PeaKIMy OKUCICHUS U OK 07
Tema 2.3.2. AbAeribl BOCCTaHOBJICHHUSI, KAUECTBEHHBIE PEaKIIMH) NOJTy4YeHUEe U IPUMEHEHUE. _ _
KETOHBI, KAPGOHOBHIE KUCIOTI MypaBbuHasi 1 YKCyCHasl KUCJIOTBI: CTpOeHHUE, HU3MYECKUEe U XUMUYECKUE CBOMCTBa (CBOWCTBA, 00IIMe IS Kilacca
W CHOMKHBIE HbUPEL. 2.3.2.2. KHCJIOT, peaklus 3TepruUKaIin), MOTydeHe U npuMeHeHne. CTeapuHOBas H OJICMHOBAs KHUCIOTHI Kak
MPE/ICTABUTEIH BBICIINX KAPOOHOBBIX KHCIIOT.
2323 MBpU1a KaK COJM BBICIINX KapOOHOBBIX KHCIIOT, MX Moroliee aeiicTBre. [ uapoaus cinoxxHbIX 3¢gupoB. XKupsl.
I'uaponus xupos. [Ipumenenune xupoB. brosornueckas posib JKUPOB.
IpakTnueckoe 3ansaTHe Ne9. Pemienne 3xcnepuMeHTaabHbIX 3a1a4 Ha Bblyucjaenue IIJIK (npeaenbHo jomycTumasi KOHUEHTPALMsI) BellleCTB B 2 OK 07
MOMeIlleHHH. JIP 2
Conepxanne yueOHOTO MaTepuaia 2 OK 02
2031 YrneBosl, HX KIIaCCU(PHUKALNS: MOHOCAXapHIBI (TIIFOK03a, GPYyKTO3a), TUcaxapuabl (caxapo3a) U HOoIHCaXapH bl OK 05
(Kpaxmal " IeJUTI0N03a). JIP 4
Tema 2.2.3. VIIeBobL. 2239 I'mroxo3a — npocTelmmii MOHOCaxapua: OCOOEHHOCTH CTPOCHUS MOJIEKYJIbI, PU3NYECKHE U XMMUYECKHE CBOICTBa,
HaX0XJICHHUE B IPHUPOJIE, MPUMEHEHHe, Ononoruieckas posib. Porocunres. PpykTo3a Kak H30Mep TITFOKO3bI.
2.2.3.3. Caxapo3a — IpeICTABUTEIIb AMCAXAPHIOB, THAPOJIN3, HAXOXKICHHE B IPUPOJIC H MPHUMEHEHHE.
2034 Kpaxman u nemmtono3a Kak npupoaHsie noauMepsl. CTpoeHne KpaxMana | HeJITioIo3sl. Ou3ndeckue U XUMHYECKIe
CBOWCTBA KpaxMaia (THAPOIIN3, KAaUeCTBEHHAs PEAKIHS C HOJOM).
IIpaxTnueckoe 3aaarue Nel(. Pemenue 3a1ad Ha pacy€Thl ¢ MCIIOJIB30BAaHIEM HMOHSATHS «MacCOBast JOJISI BEIIECTBAy BEIIECTBA B PACTBOPE, COCIMHEHUH U IIPUMECH. 2 OK7
Paznen 2.4. A3oTcoaeprkamiue OpraHuIeCcKie COeTMHEHUS 4
Tema 2.2.4. AMUHBI U Copepxanne yaeOHOTO MaTepHraa 2 OK 02
aMHHOKHCIIOTHI, OCIIKU U 2.2.4.1. AwmuHbl. MeTnnamMuH ¥ aHWIMH: COCTaB, CTPOCHHE, (PU3NUECKHE M XUMUIECKUE CBOUCTBA (TOPEHHE, B3aUMOICHCTBHE OK 04
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TMOJIMMEPBI

C BOJON ¥ KUCIOTaMH).

2.2.4.2.

AMWHOKHCIIOTEI KaK aM(bOTeprIe OpPraHnv4CCKue COCAUHCHUA. duznueckre ¥ XUMAYECKHUE CBOMCTBA aMHHOKHCIIOT
(Ha npumepe FJ'II/IIII/IHa). buonornyeckoe 3HaueHre aMUHOKHUCIIOT. IlenTuapl. HepBI/I‘{HaH, BTOpUYHAas, TPETUIHAA
CTPYKTYPbIL 0enkoB. XUMHUYECKHE CBOMCTBA OEJIKOB: ropeHue, Ac€HaTypauus, ri Ap0oJin3, IBETHBIC pCAKIIUH.

[Tpaktryeckoe 3ansitue Nell. PereHue skcriepiMeHTaNbHBIX 33]1a4, KaUeCTBEHHbIE PEaKIMu Ha OSJIKH. 2 OK 04
Paznen 2.5. BelcokoMoJIeKy I ipHbIE COETMHEHUS 6
Coneprxanue yueOHOTO MaTepuaia 2 OK 02
MoHoMmep, rmoaumep, CTPYKTypHOE 3BEHO, CTENIEHb NOIMMEPH3alluy, CpeTHss MOoJIeKysipHas Macca. CTeneHb OK 06
Tema 2.5.1. OcHOBHBIE 251.1. MOJIMMEPH3AIINH, CPEIHSS MOJIEKYISIpHas Macca. OCHOBHBIE METOIBI CHHTE3a BEICOKOMOJICKYJISIPHBIX COCTUHEHUH —
MOHATHS XMMHH TOMMEPH3ALNUS] U TIOJIMKOHACHCAIIHSL.
BBICOKOMOJIEKY.ISIPHBIX 2512 [TmacTMacch! (TOTU3THIICH, MOIUIIPOIMIICH, NOTHBUHIIXJIOPH, OIUCTHPOI). HaTypanbHBIH 1 CHHTETHYECKHE
CcoeTUHEHU I KaydykH (OyTaJueHOBBIN, XJIOPOIPEHOBBIA U H30IPEHOBEIH).
2513, Bonokna, nx knaccugukaiys. BomokHa: HaTypaigbHbIE (XJIOMOK, MIEPCTh, MENK), HICKYCCTBEHHBIE (arieTaTHOe
BOJIOKHO, BUCK032), CHHTETHYECKHE (KAIIPOH U JIABCaH).
[MpakTryeckoe 3anstue Nel2. Pemenne skcepiMeHTaNbHBIX 33124, PacllO3HABAHHE IJIACTMACC U BOJIOKOH. 2 OK 06
Jpyrue GopMbI KOHTPOIIS. 2 OK 05
O0s3atenpHAs ayAuTOpHAs yaeOHas Harpy3ka 68
CamocrosiTenpHas paboTa 00yyaromuxcs 4

16




3. YCJIOBMS PEAJIN3AIIMM YUEBHOM JUCIHUILIMHBI BJI.09 XUMUS

3.1. TpeGoBaHusI K MUHMMAJLHOMY MaTepUAIbHO-TEeXHUYECKOMY 00ecredeHUuIo
Peanuzanuss  y4yeOHOW  JAMCHUIUIMHBI, €CTh B  HaIMYUM  y4eOHbIH  KaOuHeT
0011e00pa3oBaTeNbHBIX TUCIUILINH.
ObopynoBanue yueOHOro KabuHeTa:
1. mocagouyHble MECTa MO KOJIUYECTBY 00yHaIOIINXCS;
2. paboudee MecTO MPEero1aBaTes;
3. KOMIUIEKT y4eOHO-HATIISIIHBIX TOCOOUI 110 XUMUHU.
TexHuveckue cpeacTBa 00y4eHHs:
1. KOMIIBIOTEP C JUIEH3UOHHBIM MPOTPaAaMMHBIM 00ECIICUEHHEM;
2. IPOEKTOD,
3. UHTEpaKTUBHAs JIOCKa,
4. akycTU4ecKas cucTtema.
Y4e0H0 — MeTOANYeCKHII KOMILTIEKC
Tadauuel Mo TEMaM:
- bunapusie coenuHeHus.
-  Dusnueckue SABICHUS U XUMHUYECKHUE PEaKIUH.
- 3aKOH COXPAaHEHHS MacChl BEIIECTB.
- Krnaccudukanms XuMu4ecknux peaxiui.
- Howmenxkmarypa coueil.
- Homenkiarypa opraHM4eCKUX COEIUHECHUM.
- TemnoBoi 3 dekT XMMUYECKOHN peaKluu.
- IlpenenvHble yraeBOAOPOIbI.
- OKHUCIUTETHHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.
- Dnektponus.
-  @OyHKUIMOHAIbHBIE IPOU3BOIHBIE YIIIEBOJOPOIOB.
- T'enernueckas cBSA3b KIaCCOB HEOPTAaHUYECKUX BEILECTB.
- T'enetnueckas cB3b KJIaCCOB OPraHMUYECKUX BEILIECTB.
- Ilepuoanueckas cucrema xuMmuueckux snemMenToB .M. Menaeneesa.
AyauoBH3yalibHbIe CPeACTBA:
1. JleMoHCTpalmoHHOE MOYPOYHOE MIIaHupoBaHue. Heoprannyeckas XuMus.
2. JleMOHCTpallMOHHOE TOYPOYHOE TUTaHupoBaHue. OpraHuveckast XuMusl.
3. DNeKTpOHHBIE YPOKHU U TeCThl. [I[pon3BOHBIE YTIIEBOJOPOIOB.
3.2. UndopmanuonHoe odecniedeHne 00y4YeHuUs
OcHOBHbIE HCTOYHHKH:
1. I'abpuensan O.C. Xumust: EctecTBeHHO-Hay4HbIH po¢uib: yuebHoe nznanue / I'abpuensu O.C.,
OctpoymoB W.I'., OctpoymoBa E.E., CmamkoB C.A. - MockBa: Axanemus, 2024. - 400 c.
(O6meobpazoBarenpHas moArotToBka B yupexxaeHusx CI10).
2. T'abpuensa O.C. Xumus: [Ipaktuxym: yueOnoe uznanue / 'abpuensa O.C., Octpoymos WU.T'.,
Cnanxos C.A., lopodeeBa H.M. - MockBa: Akanemusi, 2024. - 304 c. (ObmeoOpa3oBarensHas
noaroToBka B yupexaeHusx CI10).
3. Epoxun IO.M. Xumus mis npodeccuit U crnenuaabHOCTEH TEXHHUYECKOTO M €CTECTBEHHO-
HayyHoro npoduieit: yueoHuk s ctya. CI1O / FO.M. Epoxun. - Mocksa: UL «Akagemusi», 2020.
4. Epoxun FO.M. Xumus: 3anaun u ynpaxHenus: yued. nocodue mist crya. CITO / FO.M. Epoxun —
3-e m311., crep. - Mocksa: UL «Axagemus», 2023. — 288 c. (13¢ + 13p), 2019 (15m)
JlonoJiHUTe/IbHbIE HCTOYHUKM:
1. T'abpuensn, O.C. Xumus B TecTax, 3ajayax M YHOPaKHEHHUAX: yueO. mocobue Ans CTy..

yupexaeHuit cpenl. npod. oopazosanus / O.C. I'abpuensn, I'.I'. JIsicoBa. — M.: Axanemus, 2013. 2.
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Xaxanuna, T.W. Oprannueckas xumus: yueonoe nmocooue / T.M. Xaxanuna, H.I'. OcunenkoBa. —
M.: KOpaiir, 2010 .

3. Tlabpuensn, O.C. Xumusi B TecTax, 3ajJadax M YHIPAKHEHUAX: yuyeOHOE MOcOoOWe s CTY.I.
yupexaeHuit Had. u cpen. npod. oopazosanwms / O.C. I'abpuensn, I'.I'. JIsicoBaB. — M.: Akanemus,
2013.

JuiekTpoHHbIe n3aanus B IbC:

IBC «Jlanb»: U3natenncTBo «IlpocBemenue» PITY 10-11 kiaacc:

1. Kypun, A. A. Xumus: 10-11-e kiaccel: 6a30Bblil ypoBeHb: yueOHHK / A. A. Xypus. - 3-e us.,
crep. Mocksa: Ilpocsemenue, 2022. - 175 c¢. - ISBN 978-5-09-097512-4. - Tekct: 2IeKTPOHHBIHN //
Jlanb: anexTpoHHO-OMONMOTEeYHass cucrema. - URL: https://e.lanbook.com/book/334589 (mara
obpamenus: 02.04.2024). - Pexxum noctyma: s aBropu3. [lonb3oBaTeneid.

2. T'abpuensa, O. C. Xumus: 10-i kmacc: 6a30Bblii ypoBeHs: yueOnuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. Cnaakos. -5-¢ u3a., crep. - Mocksa: [Ipocsemenue, 2023. - 128 c. - ISBN 978-
5-09-107222-8. - Tekcr: snexTpoHHblid // JlaHb: 37eKTpoHHO-OMOMMOTEUHas cucrema. - URL:
https://e.lanbook.com/book/335039 (mara o6pamenus: 02.04.2024). - Pexum gocTyma: Juis
aBTOPH3. II0JIb30BATEIICH.

3. I'abpuensn, O. C. Xumus. 10 knacc: 6a30Bbiit ypoBeHsb: yuebnuk / O. C. 'abpuensu. - 10-e uzg.,
crep. - Mockaa: [IpocBenienne, 2022. - 191 c. - ISBN 978-5-09-088177-7. - Tekct: 3eKTpOHHBIN //
Jlanb: snexTpoHHO-OMOMMoTeuHass cuctema. - URL: https://e.lanbook.com/book/334895 (nara
obpamenust: 02.04.2024). - Pexxum noctyna: s aBTopu3. [loms3oBaTenei.

4. I'abpuensn, O. C. Xumus: 10-i kiacc: yrinyonéunsiii yposens: yueonuk / O. C. I'abpuensn, U.
I'. Octpoymos, C. A. Crnankos. - 2-¢ u3n., crep. - Mocksa: [Ipocsemenue, 2022. - 399 c. - ISBN
978-5-09-092359-0. - Tekct: amekTpoHHbIH // JlaHb: 3MeKTpOHHO-O0MOIMOoTeYHas cuctema. - URL:
https://e.lanbook.com/book/334595 (mata oOpamenus: 02.04.2024). - Pexum jpocryma: st
aBTopus. [lonp3oBarenen.

5. Epemun B.B. Xummusa: 10-ii xmacc: 0a3zoBbiii ypoBeHb: yueOHmk / B. B. Epemun, H. E.
Kysbmenko, B. U. Tepenun [u ap.]; nox penakuueir B. B. Jlynuna. - 10-e uzn., crep. - Mocksa:
[Tpocemenne, 2023. - 204 c. - ISBN 978-5-09-110489-9. - Tekct: snekrponHsid // JlaHs:
AJIEKTPOHHO-OMOMoTeynass cucrema. - URL:  https://e.lanbook.com/book/360818  (nmara
obOpamienusi: 02.04.2024). - Pexxum noctymna: st aBropu3s. [lonb3oBaTeneid.

6. Epemun B.B. Xumus: 10-i knacc: yryOnéHuelii ypoBeHb: yueOHuk / B. B. Epemun, H. E.
Kysbemenko, B. U. Tepenun [u ap.]; non penakuueid B. B. Jlyauna. - 10-e uzm., crep. - Mocksa:
ITpocsemenne, 2023. - 446 c. - ISBN 978-5-09-107226-6. - Tekct: snexkrpoHHblid // JlaHs:
JNIEKTPOHHO-OMONMMoTeynass cuctema. - URL:  https://e.lanbook.com/book/334892  (nmata
obpamienus: 02.04.2024). - Pexxum noctymna: Ass aBTOpU3. MOJIb30BATENEH.

7. Ky3nenosa, H. E. Xumus: 10-i xnacc: 6a3oBbiil ypoBens: yueoHuk / H. E. Ky3nenosa, H. H.
I'apa, A. H. JIéBkun; nox pepakumeit A. A. Kaprosoii. - 2-e ussa., crep. - Mocksa: IIpocsemienue,
2022. -318 c. = ISBN 978-5-09-095811-0. - Tekcrt: snekTpoHHBIA // JIaHB: 3JICKTPOHHO-
oubmuoreunas cucrema. - URL: https://e.lanbook.com/book/334514 (mata oOparieHus:
02.04.2024). - Pexxum noctyna: ist apropus. [lombp3oBaTeneii.

8. IlyzakoB, C. A. Xumus: 10-if knacc: yrayOnénnslii ypoenb: yuebnuk / C. A. Ily3akos, H. B.
Mamrauna, B. A. ITonkos. - 5-e u3., ctep. - Mocksa: [IpocBemenue, 2023. - 320 c. - ISBN 978-5-
09-110491-2. - Tekct: snexkrpoHHbld // JlaHb: 37eKTpoHHO-OMOMMOTeuHas cucrema. - URL:
https://e.lanbook.com/book/360827 (mata oOpamenus: 02.04.2024). - Pexum jgoctyma: s
aBTOPHU3. MOJIb30BATEICH.

9. Pymsurtuc, I'. E. Xumus: 10-it kiacc: 6a3oBbiif ypoBeHb: yueOHuK / I'. E. Pynasutuc, @©. T.
®enpaman. - 10-e uzna., crep. - Mocksa : [Ipocsemenue, 2023. - 224 c. - ISBN 978-5-09-108896-0.
- Tekct: osnextponnsii // Jlawb:  snexkTpoHHO-OMOMMoTewyHass  cuctema. -  URL:
https://e.lanbook.com/book/360824 (mata oOpamenus: 02.04.2024). - Pexum gocrtyma: Juis
aBropu3. [losnp3oBaTeneii.

10. Tabpuensn, O. C. Xumus: 11-i knacc: 6a30Bbiii ypoBenb: yuebnuk / O. C. I'abpuensn, U. T
Octpoymos, C. A. Crnaakos. - 5-¢ u3f., crep. - Mocksa: [Ipoceemenne, 2023. - 127 c. - ISBN 978-
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5-09-103623-7. - Tekct: anekTpoHHbIN // JlaHb: 31eKTpoHHO-OMOMMOTeyHast cucrtema. - URL:
https://e.lanbook.com/book/335036 (mara oOpamenus: 02.04.2024). - Pexum gocrtyma: Juis
aBtopu3. [lonb3oBareneil.

11. T'abpuensH, O. C. Xumust: 11 knacc: 6a30Bbeiit ypoBens: yuebnuk / O. C. I'abpuensH. - 9-¢ usn.,
ctep. - Mocksa: IIpocsemenne, 2022. - 223 c. - ISBN 978-5-09-088256-9. - Tekct : 31eKTpOHHBIH
// Jlanb: anexkrpoHHO-OMONMoTeuHast cuctema. - URL: https://e.lanbook.com/book/334907 (nara
obopamenus: 02.04.2024). - Pexxum noctymna: s aBropu3. [lonp3oBaTeneid.

12. Tabpuensu O. C. Xumus: 11-if xnace: yrryonénusiii ypoenb: yueonuk / O. C. ['abpuensn, U.
I'. Octpoymos, C. A. Cnaakos, A. H. JIéBkuH. - 2-e u3n., crep. - Mocksa: [Ipocsemenue, 2022. -
432 c. - ISBN 978-5-09-093562-3. - Tekct: anmexkTpoHHBIH // JlaHb: 31MEKTPOHHO-OMOIMOTEUHAS
cucrema. - URL: https://e.lanbook.com/book/334598 (mara oGpamenus: 02.04.2024). - Pexum
JOCTYTIA: 1715l aBTOPU3. TIOJIb30BATEIICH.

13. Epemun B. B. Xumus: 11 kiacc: 6a3oBbiit ypoBeHb: yueonuk / B. B. Epemun, H. E. Ky3sMenko,
A. A. Nlpo3nos, B. B. Jlynun; nmon pemakmueir B. B. Jlynuna. - 9-e usnm., crep. - Mocksa:
[IpocBemenune, 2022. - 223 c. - ISBN 978-5-09-087938-5. - Tekcr: snekrponnsiii // Jlanb:
AJIEKTPOHHO-OMOMMoTeynass cucrema. - URL:  https://e.lanbook.com/book/334901  (nara
obpamenusi: 02.04.2024). - Pexxum qoctyna: 1js aBTOPU3. MOJIb30BaTENECH.

14. Epemun B.B. Xumus: 11-i knacce: yriyonéunsiii ypoenb: yueOnuk / B. B. Epemun, H. E.
Kysbmenko, A. A. lposnos, B. B. Jlynun; non penakuueir B. B. Jlynuna. - 10-e usg., crep. -
Mockaa: [Ipocemenue, 2023. - 478 c. - ISBN 978-5-09-107469-7. - Tekct: anekrponHsbii // Jlans:
3NeKTpOHHO-OMOMoTeyHas cucrema. - URL:  https://e.lanbook.com/book/334904  (nara
obpamenusi: 02.04.2024). - Pexxum qoctyna: s aBTOPHU3. TOJIb30BATEIICH.

15. Epemun B.B. Xumus: 11-if knacc: yrnyOnéunsiii ypoBenb: yueOHuk / B. B. Epemun, H. E.
Kysbpmenko, A. A. [Iposnos, B. B. JIyaun. - 10-e usn., crep. - Mocksa: [IpocBemenue, 2023. - 478
c. - ISBN 978-5-09-107469-7. - Tekcr: anexTpoHHBIM // JlaHb: 3JIEKTPOHHO-OMOIMOTEUHAS
cucrema. - URL: https://e.lanbook.com/book/360821 (nmara oOpamienus: 02.04.2024). - Pexum
JOCTyMa: JIJIsl aBTOPH3. MOJIb30BATENEH.

16. Kysuenosa, H. E. Xumus: 11-i1 kinacc: 6a3oBsiii ypoBeHb: yueOnuk / H. E. Ky3nenosa, A. H.
JIéskun, M. A. Illaranos. - 2-e u3n., crep. - Mocksa : [Ipocsemenue, 2022. - 239 c. - ISBN 978-5-
09-085428-3. - Tekcr: snexkrpoHHbd // JlaHb: 37eKTpoHHO-OMOMMOTeuHas cucrema. - URL:
https://e.lanbook.com/book/334517 (mata oOpamenus: 02.04.2024). - Pexum gocrtyma: Juis
aBTOPH3. NIOJIb30BATEIICH.

17. Ily3akos, C. A. Xumus: 11-if knacc: yriy0nénnsiii yposenb: yueOHuk / C. A. Ily3axos, H. B.
Mamauna, B. A. ITonkos. - 4-e u3j., crep. - Mocksa: [IpocBemenue, 2022. - 320 c. - ISBN 978-5-
09-088086-2. - Tekcr: snexkrpoHHbld // JlaHb: 31eKTpoHHO-OMOMMOTeuHas cucrema. - URL:
https://e.lanbook.com/book/334592 (mata oOpamenus: 02.04.2024). - Pexum pocryma: st
aBTopu3. [lonp3oBareneil.

18. Pymsutuc, I'. E. Xumus: 11-i1 knacc: 6azoBbiii ypoBeHb: yueOHuk / I'. E. Pymasutuc, @. I
®enbaman. - 10-e u3a., crep. - Mocksa: [Ipocsemenue, 2023. - 223 c. - ISBN 978-5-09-108904-2. -
Texcr:  osnexktpoHHBIM  //  Jlawb:  anexkTpoHHO-OmMOMmoTeyHas  cuctema. -  URL:
https://e.lanbook.com/book/360830 (mara oOpamenus: 02.04.2024). - Pexum goctyma: Juis
aBropu3. [lonp3oBaTeneii.

IBC «Academia-library» o0meo0pa3oBarebHble AucuuIMHbI PITY:

1. Xumus: EcrecTtBeHHO-HayuHbIM npoduns: yueOHoe usnanue / [NaOpuensn O.C., OctpoymoB
N.I., OctpoymoBa E.E., CnamkoB C.A. - MockBa: Akamemus, 2024. - 400 c.
(O6meobpasoBarenpHas moaroroska B yupexxacausx CI1O). - URL: https://academia-library.ru

- Xumus: [paktukym: yue6Hoe uznanue / I'abpuensn O.C., OctpoymoB W.I'., Cnanxos C.A.,
Hopodeera H.M. - MockBa: Axanemus, 2024. - 304 c. (OGmeoOpa3oBareibHas MOJITOTOBKA B
yupexxaenusix CI1O). - URL: https://academia-library.ru

2. Taopuensn O.C. Xumus: TexHnomornueckuii npoduis: yueonoe uznanue / ['abpuensua O.C.,
OctpoymoB W.I'. - Mocka: Akanemusi, 2024. - 304 c. (OGmeoOpazoBarenbpHasl MOATOTOBKA B
yupexnaenusx CI1O). - URL: https://academia-library.ru
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHHSI YYEBHOM
JUCHUIIVIMHBI B/1.09 XUMUA

Pesynbrarsl 00ydeHust

Kpurepuu ouenku

MeToabl OIICHKH

3HaHUA:

3 1 chopmupoBanme
MIPEACTABIEHUM 0 XUMUYECKOU
COCTAaBJISIOIIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MUpPa, POITU
XAMHH B IIO3HAHWH SIBIIEHUI
TIPUPOIBI B POPMHUPOBAHIH
MBIIUICHUS U KYJIBTYPBI
JIUYHOCTH, ¢ (PYHKIIUOHAITEHOM
IPaMOTHOCTH, HEOOXOTUMOH ISt
peIIeHUs MTPAKTUICCKUX 3a/1a4 U
9KOJIOTHYECKH 000CHOBAaHHOTO
OTHOIICHHS K CBOEMY 37I0POBBIO
U TIPUPOTHON Cpene;

-OTJINYaeT XUMUUECKUE SIBIICHUS OT
(hM3NIecKuX;

- 00BsACHSET 0COOCHHOCTH
XUMHYECKHX TIPOLIECCOB;

- 3HAaeT YCTAaHOBKH 3aBICHMOCTH
CBOMCTB XUMHYECKUX BEIIECTB OT
CTPOCHHUS aTOMOB 00Pa3YIONIUX UX
XUMHUUYECKHX 3JIEMEHTOB;

- 3HAET XapaKTePUCTUKU COCTaBa,
CTPOEHUSI, CBOWCTB, OTYUYEHUS U
MPUMEHCHHUS BaXKHEHIITUX
HEOPTaHUYECKUX COECUHEHU;

- 3HaeT CIIOCOOHI MOTyYeHHS U
MIPUMEHCHNS BaXKHEHITNX KIaCCOB
OpPTaHHUYECKUX COCTIMHCHUI,
-3HAeT CIOCOOBI OKA3aHUs IEPBOM
TTOMOIIA TIPH XAMHUYIECKUX
OTpAaBICHUAX,

pakTuueckue 3anarus 3, 11, 12
(KOC);

BHEAyIUTOpPHAs CaMOCTOSTEIbHAS
pabota CP Nel;

YCTHBIH OIpOC.

3 2 BnasieHnue CUCTeMOoi
XUMUYECKUX 3HaHUH, KOTOopas
BKJTFOYAET: OCHOBOIIOJIAraroInue
MOHATHS; 3AKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3BIK XUMHUH,
(haKTOJIOrMYECKHIE CBEICHUS O
CBOWCTBaX, COCTaBe, TOIYICHUHN
1 0€30T1aCHOM HCIIONIE30BaHIH
BaXHEUTIIMX HEOPTaHUIECKUX U
OpPTaHUYECKHX BEIIECTB B OBITY H
MIPAKTUIECKOH IeATeTHHOCTH
Y4eNoBeKa;

-MCHOJIB3YET B yUeOHOU U
po¢eCCUOHANBHOM JeSITeIPHOCTH
XMUMUAYECKHE TEPMHUHBI U CHMBOJIHKY;
-3HAET XapaKTEPUCTUKHU DJIEMEHTOB
MAaJIbIX ¥ OOJIBIIUX EPUOJIOB;

- Ha3bIBAa€T XapaKTEPUCTUKH COCTaBa,
CTPOCHUS, CBOMCTB, TIOIYYCHUS H
MIPUMEHCHUS BAXKHEHIIINX METAJIOB
Y HEMETAIUIOB ¥ UX COCMHCHUH;

- 3HAaeT XapaKTEePHUCTUKY COCTaBa,
CTPOCHUS, CBOICTB, TIOYYCHUS H
MIPUMEHECHUST OPTaHMYECKUX
coeMHeHUH HanboJiee 3HAUNMbBIX B
HapOTHOXO3SUCTBEHHOM TUTaHE
MpeACcTaBUTENEH;

-3HAeT Ha3BaHUS U3yUEHHBIX
BEILIECTB M0 MEKIyHApOJHOMN
HOMEHKJIAType U OTPaKEHHE COCTaBa
9THX COSAMHEHHH C TIOMOIIBIO
XUMHYECKIX (POPMYIT;

- 3HAaeT XapaKTEPUCTUKU BAKHEHIITIX
THUTIIOB XUMUYECKUX CBS3CH;

npaktudeckoe 3ausatue 2, KOC;
npakTudeckue 3anarus 4, 5, 6 KOC;
npaktudeckue 3anarus 1, 7, 12 KOC;
npaktuueckue 3anarus 9, 10 KOC;
TECT O MPEICTABICHUE UCTUHHBIX U
peanbubix pactBop (KOC).

3 3 BiIageHNEe OCHOBHBIMU
METOJIaMH HAYYHOTO MTO3HAHUS
BCIICCTB U XUMHWYCCKUX HBJ'ICHI/Iﬁ
(HabmroneHue, U3MEpEeHNe,
9KCIIEPUMEHT, MOJICTTUPOBAHUE).

-3HAET Ha3BaHUE U3yUEHHBIX
BELIECTB 110 MEXIyHAPOIHOM
HOMEHKJIATYpE U OTPaKEHUE COCTaBa
9TUX COEJUHEHUIN C TIOMOIIBIO
XUMHYECKIX POPMYIT;

- 3HAET XapaKTEPUCTUKH BaXKHEHIIINX
THIIOB XUMHYECKHUX CBS3CH;

npaxktuueckue 3anarus 3, 7, 12 KOC;
YCTHBIH ONPOC O 3HAYUMOCTH
M3y9aeMbIX MPOIECCOB B OyayIiei
npodeccnoHamTbHOM AesITEILHOCTH;
BHEAYIUTOPHAS] CAMOCTOSITEIIbHAS
pabota oOyuatomuxcs Ne2;
npaktraeckne pabotsl 8, 12 KOC.

VYMeHus:

VY 1 XuMHU4ecKH rpaMOTHOE
MOBEJICHNE B TIPO(ecCHOHATBHON
JIeSITEJIFHOCTU | B OBITY TIPH
00palieHnn ¢ XUMHYECKUMH
BEIIECTBAMH, MaTepHaIaMu U
Iporeccamy;

-BBIBIISIT XapaKTEePHbIE IPU3HAKH U
B3aMMOCBS3b N3YYEHHBIX MTOHATHH,
MPUMEHSET COOTBETCTBYIOLINE
MOHSATHS NIPU ONMCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKHUX U
OpPraHUYECKUX BEIIECTB U UX
IpeBpalleHUH;

MpaKTHIeCKue 3ausIThs 1, 2;
MpaKTUIecKue 3anustus 4, 5, 6, 7, 12;
npaxkTuueckue 3austus 1, 11;
YCTHBIH o1poc.

21




- BBIABIIAET B3aUMOCBSI3b
XUMHMYECKHX 3HAHUHN C MOHATUSIMU U
IIPEACTaBICHUSAMU JPYTUX
€CTECTBCHHOHAYYHBIX IIPEIMETOB;

- 00BSICHSIET 3aBUCUMOCTHU CBOMCTB
BELIECTB OT UX COCTAaBA U CTPOCHUSL
KPHUCTaJNINYECKUX PEHIETOK;

- hopmynupyeT 3aKOHBI COXpaHEHHS
MAacChI BEIECTB U MOCTOSIHCTBA
COCTaBa BEIIECTB;

- YCTaHABIMBAET IPUYUHHO-
CIIEZICTBEHHBIE CBSI3U MEXKIY
COJIEP>KAHUEM 3aKOHOB U
HalMCcaHUEeM XUMHYECKUX GOpMYJI 1
YPaBHECHHUH;

VY 2 yMmeHHe HCHONB30BaTh
JIOCTHKEHUsI COBPEMEHHOU
XUMHUUYECKON HAYKU U
XUMHUUYECKHX TEXHOJIOTHIH JIJIst
TIOBBIIICHUS] COOCTBEHHOTO
MHTEJJIEKTYaTbHOTO Pa3BUTHUS B
BEIOpaHHOM PO ecCHOHATBHOM
JICSITEIEHOCTH;

- HCTIOJIb3YET HAaMEHOBAHUS
XMMHYECKHX COCANHECHUH
MEXyHapOJIHOTO COH03a;

- cocTaBisieT GOPMYJIbI
HEOPTraHNYECKUX M OPraHHYeCKHX
BEICCTB;

-COCTaBJISICT YPABHCHHS XUMHYECKUX
peakiuii, OOBSICHATh HX CMBIC;

MpakTUdeckue 3ansrus 4, 5, 6, 9, 10,
12;
YCTHBIH OIIpPOC.

¥V 3 ymeHus naeatb
KOJIMYECTBEHHBIE U
Ka4yeCTBEHHEIE OLICHKU U
MIPOU3BOIUTH PACUCTHI IO
XUMHUUYECKHM QOopMyJIaM 1
YPaBHCHHUSM;

-yCTaHaBJIMBAET IPUHAIIE)KHOCTh
HEOPraHMYECKUX U OPraHUYECKUX
BEILIECTB K ONPEEICHHBIM KJIaccaM U
rpylnnaM COeAVUHEHUN;

- XapaKTepU3yeT COCTaB U
Ba)KHEMUIIINE CBOMCTBA BEIIECTB;
-ONpeeNsieT BUJIbl XUMHUECKUX
CBsI3EH;

-IAaeT XapaKTEPUCTHUKY IO
KIIaccu(UKAIIN XUMAICCKOH
peakumu;

MpakTU4ecKue 3ausaTus 1, 3;
MpakTU4eCKue 3ausiTus 7, 12;
IpakTu4eckue 3auiatus 2, 10.

VY 4 ymeHune npoBOIUTb PacueThbl
110 XUMHYECKUM (hopMyiam u
YpaBHEHHSIM XUMHYECKUX
PEaKIHii C NCTIOJIb30BAHUEM
(U3MYECKUX BEIUYHH,

-IIPOU3BOJIUT PacyeThl 110
XUMHUYECKHM (opMyiaM U
YpaBHEHHSIM XUMHYECKUX peaKnuii
WCTIONIb30BaHUEM (PH3HUECKIX
BEJIMYHH;

TCCTOBBIC 3aIaHUA 110 TEME;
peuIeHue pacyYCTHbLIX 3a1a4.

VY 5 ymMeHue niuaHupoBaTh U
BBITOJIHATh XUMHYECKHH
9KCIEPUMEHT, TaK K€ pelIaTh
XHUMHUYECKHE KCTIEPUMEHTEHI,

-OIMCHIBACT MIPEBPALCHHS
OpPraHUYECKHX BEIIECTB IPH
HarpeBaHUU;

-TIPE/ICTaBIISET PE3yIIbTATHI
XMMHYECKOTO0 SKCIIEPUMEHTA B
(hopme 3anmcu ypaBHEHHH
COOTBETCTBYIOIUX PEaKLUil;

MPaKTUYECKHE 3aHATUS 4;
MpaKTHYeCKue 3aHATus 6, 8, 12

VY 6 ymeHune aHanu3upoBaTh
nHpopmanuio, NoIy4aeMyro u3
Pa3HBIX UCTOYHUKOB;

-ymeeT paboTaTh ¢ pa3gaTOYHbIM
MaTepuajioM, aHaJIM3UPOBATh €0 U
BBIJICTSITh OCHOBHYIO HH(OPMAIIHIO;

YCTHBIH OIpOC.

VY 7 ymenue cobiroiaTh IpaBuia
0€3011acHOCTH, JJIsl COXPAaHEHUS
CBOETO 3/J0POBbS U OKPYXKAIOLIEH
NIPUPOJHON Cpenbl;

- YUUTBIBACT OIIACHOCTH BO3I[CﬁCTBI/IH
Ha KUBbBIC OPIraHU3MBbI
OIPCACIICHHBIX BEIIECTB, IOHUMAA
CMBICJI ITOKA3aTeIIst HpeHeHBHOﬁ
HOHyCTHMOﬁ KOHIICHTpAIUH,

IMpaKTU4ecKue 3ausatus 3, 12.

PesynbraTel 00y4eHus

Kpurepuu onenku

MeTobl OLICHKH

OK 02. Ucnonp30BaTh
COBpPEMEHHBIE CPECTBA TIOMCKa,
aHan3a ¥ HHTepIpeTauu
nHpOpPMaNNH, U
nH(pOpMaNOHHbBIE TEXHOJIOTHH
JUISl BBITIOJIHEHUS 33124

-00pabaTeIBaeT U CTPYKTYPUPYET
nHPOPMALIHIO;

HaXOJUT U UCIIOJB3YyET HCTOUYHUKHU
nHpOpPMaLNH;

OLICHKA BBIIIOJITHCHHU A
caMoCTOATENFHON paboTsl Ne2 ¢
HCIIOJIb30BaHUE N3JJaHUHN
MepUOINYECKON neyarTH,
pa3laTOYHOro0 MaTepuana,
WHTepHeT-pecypcos;
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poeCCHOHATBHOM
JIESITEIbHOCTH

YCTHBIH o1poc.

OK 04. DddexTrBHO
B3aUMO/ICHCTBOBATh U PabOTaTh B
KOJUIEKTUBE M KOMAaHJIE.

-KOOPJIUHUPYET CBOM JEUCTBUS C
JPYTHUMH Y9aCTHUKaMHU OOLICHMUS;
KOHTPOJIHMPYET CBOE MOBECHHE,
SMOLUH U HACTPOCHUE, YMEET

BO3JICHICTBOBATh HA NAPTHEPA,

YCTHBIU OIIPOC
COCTaBJIEHHUE TAOJIUIIBI
rpynmoBas padora.

OK 05. OcymiecTBIsTh yCTHYIO U
MHCHMEHHYI0 KOMMYHHKAIIHIO HA
TOCYAapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢
y4eTOM 0CcOOEeHHOCTEN
COLMAJIBHOTO M KYJITYPHOTO
KOHTEKCTa

-COCTaBJISICT CBSI3HOE BHICKA3bIBAHUC
B YCTHOH MM MIACBMEHHOU (hopme;

- OIpeeTsieT TeMY,

- opMynupyeT OCHOBHYO MBICIIb T10
U3y4YEeHHOMY MaTepHaiy;

- CTPOUT PACCy’KACHUE O POJIU XUMHHU
B KM3HU YEJIOBEKa,;

BHEAyIUTOPHAsI CAMOCTOSTEIIbHAS
pabora CP Ne2,

MICHMEHHBIE U YCTHBIE IPOBEPOYHEIE
pabotsl mo pazaenam (KOC).

OK 06. IIposBIATE TpaskJaHCKO-
MaTPUOTUYECKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MOBEJICHIE Ha OCHOBE
TPaJANLNOHHBIX
00IIeYeTOBeYeCKHX [ICHHOCTEH, B
TOM YHCIIE C YYETOM
rapMOHHU3AIHU
MEXHALMOHAJIBHBIX U
MEXPEJIUTUO3HBIX OTHOIICHHH,
MPUMEHSTH CTaHAAPTHI
QHTUKOPPYNIIHOHHOTO
MIOBEJICHHSI.

-3HACT pOCCHﬁCKHX YUYCHBIX U UX
BKJIaJ B pa3BUTUC XUMUHN KaK HAYKU
-COCTaBJICT XUMHUYICCKUE YPAaBHCHUSA
pcakuun € UCIIOJIb30BAHUEM
HMCHHBIX pCaKHI/Iﬁ;

MUCbMEHHBIE U YCTHBIE IIPOBEPOYHBIE
pabotsl o paznenam (KOC);
BHEAYIUTOPHOE MEPOTIPUATHE UIpa
«ITupamunar.

OK 07. CogelicTBoBaTh
COXPaHEHHIO OKPYIKaIOIIeH
cpelsl, pecypcocOepexeHHIo,
NPUMEHATH 3HAHUS 00
W3MEHEHHMH KIIMMaTa, IPHHIUIIBI
OepeKITMBOrO TIPOM3BOJICTBA,

3¢ PEeKTHBHO IEHCTBOBATH B
Ype3BbIYAHHBIX CUTYALHUSIX;

- IOHUMAET MOCIIEeICTBUSL
XMUMHYECKHUX PEAKINH Ha
OKPYXXAIOIIYIO CPEny;

- IOHUMAET MOCJIEACTBHS 1
MIOCJIEI0BATENILHOCTD ICHCTBHIH BO
BpeMSs Upe3BbIYAHBIX CUTYALMH,
MPUHIUIIBI OEPEKINBOTO
IIPOM3BO/ICTBA,

BHEAyIUTOPHOE MEPOTIPUATUE
BUKTOPHHA «3HATOKU XUMHUU!»;
npakTudeckue 3ansrus 1, 6, 7,9, 11,
12;

peIIeHre CUTYallHOHHBIX 33134,
BBINOJIHEHUE TECTA.

23




