AHHOTALIIUA PABOYEM ITPOI'PAMMBI YYUEBHOM JACIHHUITJINHBI
«XHUMMUS»

1. HOACHHUTEJIbBHASA 3AIINCKA

[Iporpamma  oOmieoOpa3oBaTeNbHOW ~ Yy4eOHOM  AUCHUIUIMHBI ~ XUMHS 110
cnemuanbHoctn  CIIO  23.02.04 Texnuueckasi IKCIJIyaTauMs MNOAbeMHO-
TPAHCHOPTHBIX, CTPOUTEJbHBIX, JAOPOKHBIX MANIUH M oOopyroBanusi (Mo
oTpaciasiM) I[peAHa3HadeHa JUisi U3ydyeHuss XUMUU B TIpodecCHOHATBHBIX
00pa3oBaTEeIbHBIX OpPraHMU3alUsIX, PEATU3YIOMKUX O00pa30BaTEIbLHYIO MPOTPAMMY
cpenHero  obmero  oOpa3oBaHust B IpeAeliax ~ OCBOEHHUS  OCHOBHOM
npodeccroHanbHOM oOpa3oBarenbHOi Tporpammbl CIIO Ha 6a3e OCHOBHOIO
oO1rero 00pa3oBaHusl MPU MOATOTOBKE CHEIUATMCTOB CPEAHETO 3BEHA.

[Iporpamma paszpaborana B cootBeTcTBUU ¢ TpeOoBanusimu OI'OC cpennero
o01ero 06pa3oBaHus, MPEIbIBIIEMBIMUA K CTPYKTYPE, COJICPKAHUIO U Pe3yibTaTamM
OCBOCHHUSI  yueOHOW  JNWCIUIUIMHBI; Ha  OcCHOBe [IpuMmepHOli  OCHOBHOM
oOpa3oBaTelbHOM MPOTpaMMBI CpelHero oO0miero oOpa3oBaHusA, OJAO0OPEHHOU
pemienueM (eaeparbHOr0 y4eOHO-METOJIMYECKOr0 OOBEIUHEHMS] 10 0O0IeMy
obpazoBanui (mpotokos oT 28.06.2016 Ne 2/16-3); KOHIENIUM MPENOgaBaHUs
XUMUMU.

Copnepxanue mnporpamMMbl y4yeOHOW JUCHMIUIMHBI XUMHUS HalpaBlIeHO Ha
JIOCTIKEHUE CJEeAYIONIeH HeJu: MPUMEHSTh MOJyYEeHHbIE 3HAHMS I OOBSICHEHUS
pa3HOOOpa3HbIX XUMHUYECKUX SIBJICHUM M CBOMCTB BELIECTB, OLIEHKH POJIM XUMHUU B
Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTUN U MOJTYYEHUU HOBBIX MaTEPHAIIOB.

OCHOBHBIMM  33/1a4aMH  pPEATU3AIMN TPOrpaMMbl Y4eOHON TUCHUTUIMHBI
«Xumusi» Ha 0a30BOM YpOBHE B paMKaxX CpeaHero MnpoQecCHOHAIBHOTO
00pa3oBaHUs SBISIOTCS:

1) ocBOUTH 3HAHUSI O XUMHYECKOM COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KAPTUHBI
MUpPa, BAXKHEUIINX XUMUYECKUX MOHATHUAX, 3aKOHAX U TEOPHUAX;

2) pa3BUTHh IIO3HABATENIbHBIE HHTEPECHl W HMHTEIUICKTyaJbHbIE CIOCOOHOCTH B
MpoIlecCe  CaMOCTOATENBHOTO  MPHOOPETeHHS  XMMUYECKMX  3HAHUM €
WCIIOJIb30BAaHUEM  PA3JIMYHBIX HCTOYHUKOB HH(OpMAIUM, B TOM YHUCIE
KOMIIbIOTEPHBIX;

3) BocmUTaTh YOEKIEHHOCTh TMO3UTUBHOW POJIM XUMHUHU B KU3HHU COBPEMEHHOTO
oOmmiecTBa, HEOOXOJUMOCTH  XHMHUYECKM  TPaMOTHOTO  OTHOIICHHS K
COOCTBEHHOMY 37J0POBBIO M OKPY>KAIOIIEH Cpene;

4) mpUMEHSThH MOJY4YEHHbIE 3HAHUA W YMEHUS JJisI 0€30MacHOr0 HCIOIb30BAHUS
BEILIECTB U MaTEPHUAJIOB B ObITY, HA MPOU3BOACTBE U B CEIBCKOM XO3SIICTBE, IS
pelIeHns NPaKTUYECKUX 3aJay B MOBCEJHEBHOW KM3HU, JJISl MPETyNpPEeKIACHUS
SIBJICHUH, HAHOCSIIUX BPEJ 3/I0POBBIO YETIOBEKA U OKPYKaIOIIEH cpejie.

OO6uieoOpazoBaTenbHas ydeOHash JUCUUIUIMHA XHUMHUSL SIBIsETCS  y4eOHOMU
JTUCUUIUIMHON 00s13aTeNibHOM mpenMeTHor oOnactu OOmectBeHHbie Hayku DPI'OC
cpeaHero odiiero odpazoBaHusi. B yueOHOM 1iaHe ydyeOHasi AUCIUIUIMHA OTHOCUTCS
K Y4EOHBIM JUCIUILIMHAM 10 BHIOOPY 00pa30oBaTeIbHON OpraHU3aluH.



Copnepxxanue yuyeOHOW aucuMIUIMHBl Xumus, peanuzyemoit B I'TIOY KIITT,
(opMUpyeETCSI HA OCHOBE TEXHOJIOTUYECKOTO MTPOPUIIAL.

OcBoeHne 00pa30BaTENbHBIX PE3YIHTATOB MO YYEOHOW MUCHMIUIMHE XUMUS
3aBEpIIAETCS MOJBEJCHUEM UTOTOB B (hOpME SK3aMEHA B paMKax MPOMEXYTOUHOM
arrecrauuu cryaeHToB B mporecce ocBoeHust OIIOIT CIIO nHa 6a3e OCHOBHOIO
o011iero oOpa3oBaHus ¢ MOJTYYEHHUEM CPEIHETO 0011ero 00pa3oBaHus.

2. INIAHUPYEMBIE PE3YJIbTATHBI OCBOEHWSI YYEBHOM
JTUCHUATIIUHBI

CopepxaHve JTUCUUIUIMHBI «XUMUS» HalpaBieHO Ha (QopMupoBaHue
JUYHOCTHBIX, METAaNpeIMETHbIX W mnpeaMeTHeIX pe3yiabraToB DI'OC cpennero
oOmrero oOpaszoBaHus, a Takxke cienytomux odmux komneteHun ®I'OC CIIO no
CIEUUAIBHOCTH 23.02.04 TexHuveckas IKCILUTyaTal s MOAbEMHO-
TPAHCTIOPTHBIX, CTPOMTEJbHBIX, AOPOKHBIX MAIIMH W oOopyaoBaHusi (Mo
0Tpacjasm).

OK O0I. BsiOupars cnocoObl pemieHust 3anad  npodeccruoHaIbHOM
NEeSTENbHOCTH, IPUMEHUTENIBHO K PAa3TUYHBIM KOHTEKCTaM.

OK 02. OcymecTBiiTh MOUCK, aHAIM3 W HMHTEpIpETaluio WHGOpMAIHH,
HEOOXOIMMOM /1JIs1 BBITIOJIHEHUS 3a1a4 MPOPECCUOHAIBHOM S TEIbHOCTH.

OK 03. IlnanupoBaTh U peaqu30BbIBATH COOCTBEHHOE MpPOdecCHOHATBHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaGotath B KOJUIEKTHBE U KOMaH/E, 3P PEeKTUBHO B3aUMOJIEHCTBOBATh
C KOJUJIeraMu, pyKOBOJCTBOM, KIIUEHTAMH.

OK 05. OcymecTBiasiTh YCTHYIO W THUCBMEHHYI0 KOMMYHHKAIUIO Ha
roCyJapCTBEHHOM si3blke Poccuiickoit dexepanmuu ¢  ydeTroM OCOOEHHOCTEH
COLIMAJIBHOTO U KyJIbTYPHOTO KOHTEKCTA.

OK 06. [IposiBisSITH rpaXk JaHCKO-TIATPUOTUUECKYIO MO3UIIHIO,
JEMOHCTPUPOBATh  OCO3HAaHHOE  TIOBEJCHHME HAa  OCHOBE  TPAJAUIIMOHHBIX
00II1€YEIOBEUECKUX [IEHHOCTEN.

OK 07. CopelicTBOBaTh COXpPaHEHUIO OKpYy>Karouien cpenbl,
pecypcocoepexennto, 3pPeKTUBHO JEHCTBOBATH B YPE3BbIYANHBIX CUTYAIUSX.

OK 08. Hcmonws3oBath cpenactBa (U3HUUECKOW KYIbTYPHI JUISI COXpaHEHUS H
YKpeIJICHUs] 3J0pOBbS B Ipolecce MNPOPECCHOHATBHON JEATENbHOCTH U
HoJiIepKaHusl HEOOXOIUMOTO YPOBHS (PU3NUECKON MOATOTOBIEHHOCTH.

OK 09. Hcnonb3oBath HHPOPMAITMOHHBIE TEXHOJOTUU B MPOHECCHOHATHHOM
NEeSATENbHOCTH.

OK 10. Tlomp3oBaTbcs  MpOQECCHOHANBHOW  JOKYMEHTAIlMEeW  Ha
roCy/1apCTBEHHOM U MHOCTPAHHOM SI3BIKE.



PesyabraTbel  OCBOCHHMsA  y4yeOHO#
AUCUMILVIMHBI B COOTBETCTBUM C
o1rocC COO

Oomme xommereHuuu PIrocC
C110

JIMYHOCTHBIE:

- ¢(pOpMHUPOBAHHOCTH MUPOBO33PCHMUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO  pa3BUTUSA  HAyKH W
0OLIEeCTBEHHOMN MPaKTUKH,
OCHOBAaHHOTO Ha JHAJIOTe KYIbTYp, a
TaKKe Pa3TUYHBIX dbopm
0OIIECTBECHHOTO CO3HAHMS,
OCO3HAHHE CBOETO MecTta B
MOJIUKYJILTYPHOM MUPE;

- c(hopMUPOBAaHHOCTH OCHOB
CaMOpa3BUTUSI M CaMOBOCTIMTAHUS B
COOTBETCTBHH C OOIIECUYCIIOBEYCCKUMH
IICHHOCTSIMH u ujcaiaMu
IPaKJaHCKOTO 00IIIeCTBa; TOTOBHOCTh
U CIIOCOOHOCTh K CaMOCTOSTEILHOM,

TBOPYECKOMN u OTBETCTBEHHOU
JIEATSIILHOCTH;

- HaBBIKM  COTPYAHUYECTBA  CO
CBEpCTHUKAMHM, JETbMU MJIAAIIETO
BO3pacTa, B3POCIIBIMU B
00pa3oBaTeIbHOM, 0OIIIECTBEHHO
IOJIC3HOM, y4eOHO-
UCCIIEOBATEILCKOM, MPOEKTHOU U

IPYTUX BUJIAX IEATEITLHOCTH

TOTOBHOCTh W  CIIOCOOHOCTh K
oOpa3oBaHHWIO, B  TOM  YHCIE
caM000pa30BaHUIO, HA MPOTSHKCHUH
BCcel JKU3HU; CO3HATEIBbHOE
OTHOIIICHHE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIIOBHUIO
yCHemHoW TpodhecCUOHATBHOU U
00IIIeCTBEHHOM JI€SITEIbHOCTH;
MPUHATHE W peajn3anus IEHHOCTeH
310pOoBOrO0 U 0Oe3omacHoro ooOpasa
KU3HU, TOTPEOHOCTH B (U3HUECKOM
CaMOCOBEPIIICHCTBOBAHUH, 3aHATHUSIX
CIIOPTUBHO -030pPOBUTEIBHOMN
JEeSTENHHOCTHIO, HEMPUSTHE BPEITHBIX
MPUBBIUCK: KYPEHHUS, YIOTPEOICHUS
QJIKOTOJISI, HAPKOTUKOB;

OK-3,4,5,6,7,10

OK-2,3,4,5,6

OK-2,4,5,6

OK-1,2,3,5,9,10,11

OK-7,8

OK-6,7




- ¢()OPMHPOBAHHOCTH IKOJIOTUYECKOTO
MBIIUIEHUSI, ITIOHUMAHHE  BIMUSHUSA
COLIMAIbHO-3KOHOMUYECKHUX
IIPOLIECCOB HA COCTOSHUE NPUPOIHOU
U COLMATBbHOW Cpelbl; MPHUOOpETeHHE
OIIbITa 3KOJIOTO-HAIPABICHHOU
NEATEIbHOCTH.




IIpeameTrHbIe:
- c(hopMHUPOBAHHOCTH MPECTABICHUIN
O MeCT€ XHMHUU B COBPEMEHHOU
HAy4YHOW KApTHUHE MUpPA; MOHUMAaHUE
poiii  XUMHUM B  (POPMHPOBAHUU
Kpyrozopa ¥ (QyHKIHOHAJIBHOU
IPAMOTHOCTH YEJIOBEKA IS PELICHUS
MIPAKTUYECKUX 3a/1a4;

BJIAJICHUE  OCHOBOIOJIATAIOIINMU

XUMHUYECKUMU MOHSATUSIMU,
TEOPUSIMH, 3aKOHaMH u
3aKOHOMEPHOCTSMU; YBEPEHHOE
M1OJIb30BAHUE XUMHYECKOU

TEPMHUHOJIOTUEN U CUMBOJIUKOU
BJIQJICHUE OCHOBHBIMH METOJAMU

HAyYHOTO [TO3HAHUS,
UCIIOJIb3YEeMBIMHU B XUMUH:
HaOIIOCHUEM, OITMCAHUEM,
U3MEpEHUEM, AKCIIEPUMEHTOM;

yMmMeHue oOpabaThiBaTh, OOBSICHATH
PE3yNIbTAaThl MPOBEICHHBIX OIBITOB U
Jenatb  BBIBOJIBI; TOTOBHOCTH H
CIIOCOOHOCTh ~ MPUMEHSTH  METOIbI
MO3HAHUS npu pElIeHUH
NPAaKTUYECKUX 3a/a4;

c(hOpMHPOBAHHOCTh YMEHUS JaBaTh

KOJINYCCTBCHHBIC OLICHKH u
IPOU3BOIUTH pacueTsl o
XUMUYECKUM bopmyiam U
ypaBHEHUSM

BIQJICHUE TMPaBWIAMH TEXHUKH
0e30MacHOCTH TPU  HMCTOJIb30BAHUU
XHUMHAYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh  COOCTBEHHOM
MO3UIMK [0  OTHONICHHIO K

OK-2,3

OK-2,3,10

OK- 2, 3,8

OK- 2, 3,8

OK 10

OK-2,4

XUMUYECKOU uH(hopMaIuy,
MOJIY9aeMOU W3 Pa3HBIX HICTOYHUKOB
MeranpeaMeTHble:

- YMEHHUE CaMOCTOSITEJIBHO OINPEIEIIATh
eI JIESTEIbHOCTH M COCTaBJIATH
TIJIaHbI NEATENbHOCTH;
CaMOCTOSITEILHO OCYILIECTBIIAT,
KOHTPOJIUPOBaTh U KOPPEKTUPOBATH
JNEATENBbHOCTh, HCHOJIb30BaTh  BCE

OK-1,2,3,4,5,9,10,11




BO3MOKHBIE pecypcesl T
JNOCTUKEHHUSI TOCTAaBJICHHBIX LEJIEN U
peann3alyu IUIAHOB JEATEIBLHOCTH;
BBHIOMpaTh YCIEUIHbIE CTpaTeruu B
PAa3JIMYHBIX CUTYaLUAX;

yMEHUE MPOAYKTUBHO OOIIATHCA H
B3aUMOJIEMCTBOBATh B  IIPOLIECCE

COBMECTHOM JESATEIBHOCTH,
YUUTHIBATh MO3UIIAN IPYTUX
YYaCTHUKOB NeSTEIBHOCTH,
3¢ PeKTUBHO pa3penaTh KOH(IUKTHI;
BJIQJICHUC HaBBIKAMH
NO03HABATEILHOM, y4eOHo-
UCCIICIOBATEILCKOH W MPOCKTHOM
NeSATEITBHOCTH, HaBBIKAMHU

pasperieHuss mpooJieM; CIIOCOOHOCTh
U TOTOBHOCTh K CaMOCTOSTEIHLHOMY
TIOMCKY METOI0B peIICHHS
NPAKTHYCCKUX 3aj7ad, NPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;
FOTOBHOCTh M  CIHOCOOHOCTH K
CaMOCTOSTEILHON HMH(POPMAIIMOHHO-
IT03HAaBaTEILHON eI TEILHOCTH,
BJIQJICHNC  HaBBIKAMH  TIOJyYCHHS
HEO0OXOIUMOH uHpopMauu u3
clioBapedl pa3HBIX THIIOB, YMCHHE
OpHUEHTUPOBATBCS B Pa3IMUHBIX

HUCTOYHHKAX nHpopManmm,
KPUTHYECKU OLICHUBATh U
MHTEPIPETUPOBATh  HH(OPMAIIHIO,
MOJIy4aeMyIo u3 pa3IUYIHBIX
HMCTOYHUKOB,

YMEHHE HCIOIb30BaTh CPEACTBA
UH(OPMAITMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTUI
(manee - HWKT) B pemeHun
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX H
OpraHU3aIMOHHBIX 3amaqy C
coOmoIeHneM TpeOoBaHMIA
HOPrOHOMHKH, TEXHUKH 0€30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHus,

MPABOBBIX U ATUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;
YMEHUE ONpEAeNsiTh Ha3HAUYCHUE U

OK-2,4,5,10

OK-1,2,3,4,5,9,10

OK-2,4,5,9,10

OK-2,4,6,7,9

OK-2,3,5,11

OK-1,2,3,4,5,6,7,8,11




(GYHKUMU  pa3iavudHbIX COLMAIBHBIX

WHCTUTYTOB; OK-2,4,5,10
- YMEHHUE CaMOCTOSITEJIbHO OIIEHHUBATh
u MPUHUMATH penieHus,
OTpeIEIIAIONINE CTpaTeruto

MoBeJIeHus, ¢ yueToM rpaxkaanckux u | OK-1,2,3,5,9
HPaBCTBEHHBIX [ICHHOCTEH;

- BJIaJICHHE SI3BIKOBBIMH CPEJICTBAMU -
YMEHUE SICHO, JIOTUYHO M TOYHO
u3jiaraTb ~ CBOK  TOYKY  3pEHUS,
MICIIOJIb30BAaTh aJIcKBATHEIC S3BIKOBEIC
CpEACTBa;

- BJIAJICHUE naseikamu | OK-1,2,3,5,9
MO3HABATEILHON  pedieKcun  Kak
OCO3HAHMS COBEPIIAEMBIX JICUCTBUN U
MBICITUTEIBHBIX MIPOIIECCOB, 1709
pe3yJabTaTOB M OCHOBAHUM, TPaHUIL
CBOEro 3HAHHMS M HE3HAHUS, HOBBIX
MO3HABATEJIBLHBIX 3a7a4 U CPEACTB UX
JIOCTYKEHHUS

CryneHTt Ha 6a30BOM YPOBHE HAyUUTCS:

- pacKpblBaTh Ha IpUMEpax poOJb XUMHH B (POPMHUpPOBAHMH COBPEMEHHOMU
HAay4YHOU KapTHUHBI MUPA U B MPAKTUYECKON EATEIBHOCTH YEJIOBEKA;

- JIEMOHCTpPUPOBATh Ha IMpPUMEpPaX B3aUMOCBS3b MEXAY XUMHEH U JPYTUMHU
€CTECTBEHHBIMU HAyKaMU;

- pacKpbIBaTh Ha MpUMEpPaX MOJIOKEHUS TEOPUU XMMUUYECKOro CTpoeHus A.M.
bytneposa;

- moHuMarh pusnueckuit cmeica Ilepuonnueckoro 3akona JI.11. MenneneeBa u
Ha €ro OCHOBE OOBICHATH 3aBUCHMOCTb CBOHCTB XHMMHYECKHX DIIEMEHTOB U
00pa30BaHHBIX HMH BEIIECTB OT JICKTPOHHOI'O CTPOCHHUS aTOMOB;

- OOBSACHATH TMPUYUHBI MHOTOOOpa3Ws BEIIECTB Ha OCHOBE OONIUX
MpeJICTaBICHUM 00 UX COCTaBE U CTPOCHUU;

- MPUMEHATH IIPaBUJIa CUCTEMATUYECKON MEXKIyHApOIHOW HOMEHKJIATYphI KaK
CpeACTBa pa3InyeHUs W UACHTU(GUKAIIUHA BEIISCTB 110 UX COCTaBY M CTPOCHUIO;

- COCTaBIIATb MOJICKYJIIPHBIE W CTPYKTYpPHBbIE (OPMYJIBI OpPraHUYECKHX
BCIIECTB KaK HocHTeleld WH(OpMamuM O CTPOCHHM BEIIECTBA, €r0 CBOWCTBAX W
MPUHAICKHOCTH K OMIPEACICHHOMY KJIaCCy COSTUHEHUI;

- XapakTepu3oBaTh OPraHWYECKHUE BEIIECTBA I10 COCTaBY, CTPOCHUIO W
CBOWMCTBaM, YCTAaHAaBJIMBAaTh MPUUYUHHO-CJICICTBEHHBIC CBS3UM MEXIY JTaHHBIMU
XapaKTePUCTUKAMH BEIIECTBA;

- NOPUBOAUTH MPUMEPHl XUMHUYECKUX PEAKIIUM, PaCKpPHIBAIOIINX XapaKTEPHBIC
CBOMCTBA TUIIMYHBIX MPEJCTABUTENICH KJIACCOB OPTaHMYECKUX BEIIECTB C 1IEJIbI0 UX
UJICHTU(UKAIIMN U 00BICHEHUS 00JIaCTH TPUMEHEHHUS;



- MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUSI XUMUUECKUX PEaKIMil HA OCHOBE
3HaHUM O TUNAX XMMHUYECKOW CBSI3UM B MOJIEKYJIAX PEAr€HTOB U UX PEAKUMOHHOMU
CIIOCOOHOCTH;

- HWCIMOJB30BaTh 3HAHUA O COCTaBe, CTPOCHUU M XHMHUUYECKUX CBOMCTBaX
BEILIECTB /11 0€30MaCHOTO MPUMEHEHUS B MPAKTUYECKON JIEATEIIbHOCTH;

- NPUBOJUTHL  TPUMEPHI  MPAKTHUUECKOTO  HMCIOJIb30BAaHMUS  MPOAYKTOB
nepepaboTku HedTH U TMPUPOAHOTO Ta3a, BBICOKOMOJEKYJSPHBIX COCIUHEHUN
(monuATUNIEHA, CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);

- MPOBOAUTH OIBITHI MO PACIIO3HABAHUIO OPTAHMYECKUX BEIIECTB: TIIUIIEPUHA,
YKCYCHOM KHCIIOTBI, HEMpEJeIbHBIX KUPOB, TJIFOKO3bI, Kpaxmaja, OEJIKOB - B
COCTaBe MUILEBBIX TPOJTYKTOB U KOCMETUUECKUX CPEJICTB,;

- BIAJeTh NpaBUJIaMHU U TMpUeMaMu Oe30MacHOW paboThl ¢ XUMHUYECKHUMU
BEI[ECTBAMU U J1a0OPaTOPHBIM 000PYI0BAHUEM;

- yCTaHaBJIMBaTh 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOW PEaKIMU U CMEIICHHS
XUMHUYECKOTO PABHOBECHS OT Pa3IUYHBIX (PAKTOPOB C 1EIbIO OMNpPEICICHHUS
ONTUMAIBHBIX YCIOBUN MPOTEKAHUS XUMUUYECKUX MPOIECCOB;

- NPUBOJUTH MPUMEPHI THAPOIU3A COJICH B TTOBCEHEBHOM KU3HU YEIOBEKA,

- TNPUBOJAUTHL TMPUMEPHl  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUil B
IPUPO/Ie, TPOU3BOICTBEHHBIX MPOIECCAX U KUZHEACATEILHOCTH OPTaHU3MOB;

-  MPUBOJUTH TPUMEPHl XUMHUYECKHX PEaKIHM, pPacCKpPhIBAIOIIMX OOIIHe
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB - METAJIJIOB U HEMETAILJIOB;

- TNPOBOAWTH  pacueThl HA  HAXOXJICHHE  MOJEKYJIIpHOH  (dOpMYJIbI
YTJIEBOAOPOJa MO MPOAYKTaM CTOpPAHHUS U IO €ro OTHOCHUTEIHHOM IIJIOTHOCTH U
MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOISIIUX B €TI0 COCTAaB;

- BJIAJIETh MpaBWJIaMU O€30MaCHOr0 OOpallleHus C €JAKWMH, TOPIYUMH U
TOKCHUYHBIMU BEIICCTBAMH, CPEICTBAMHU OBITOBOW XUMUH;

- OCYHICCTBJISITH  INOUCK  XMUMHUYECKOW uWHOpMamwu 10  Ha3BaHUSIM,
uaeHTU(GUKaTOpaM, CTPYKTYPHBIM (pOpMYyJiaM BEIIECTB;

- KpPUTHYECKH OILICHWBATh M HHTEPIPETHPOBATH XMUMHUYECKYH HH(OpMaImio,
COJIEpIKAIIlyIOCSI B COOOIIEHUSX CPEeACTB MaccoBod HHGOpMAIMU, pecypcax
HNHTepHeTa, HAyYHO-MOMYJSAPHBIX CTaThIX C TOYKH 3PEHHUSI €CTECTBEHHO-HAYyYHOU
KOPPEKTHOCTH B IIEJIAX BBIABICHUS OIMMOOYHBIX CYXJACHUH W (PopMHpOBaHHS
COOCTBEHHOH MO3UIUH;

- MPEICTaBIIATh IIYTH PEIICHUS TJI00abHBIX MPOOJIEM, CTOAIIUX TEePe
YEeJI0BEUECTBOM: JKOJOTMYECKUX, IHEPreTUUECKUX, CHIPhEBBIX, U POJIb XUMHUHU B
pEUIEHUHU 3TUX TTPOOJIEM.

CryneHT Ha 0a30BOM YPOBHE MOJTYYHUT BO3MOKHOCTb HAYUYUTHCS
- WUIIOCTPUPOBATH HA NPUMEpPAX CTAHOBICHUE M IBOJIOLUIO OPraHUYECKOU
XUMHM KaK HAYKW HA PA3JIMYHBIX UCTOPUUYECKUX dTANax €€ pa3BUTUS;
- UCIIOJbB30BaTh METOJAbl HAYYHOTO NMO3HAHUWS IPU BBIOJIHEHUH ITPOEKTOB U
y4eOHO-HCCIIeIOBATENIbCKUX 3a/1au M0 U3YUYEHHUIO CBOICTB, CIIOCOOOB MOJYYEHUS U
pacrno3HaBaHUsI OPraHUYECKUX BEILIECTB;



- OOBACHATH MNPUPOAY U CHOCOOBI OOpa30BaHUSI XUMUYECKOM CBS3U:
KOBQJICHTHOM (MOJISIPHOM, HEMOJAPHON), HOHHOM, METAJITMYECKOM, BOJOPOTHOM - C
LEIbI0 ONPEETICHUS] XUMHUYECKOW aKTUBHOCTH BEIIECTB;

- YCTaHaBIMBAThb TE€HETHYECKYIO CBA3b MEXKIy KiaccaMd OpraHuYecKHX
BELIECTB i1 OOOCHOBaHUS NPUHIMIHAIBHOW  BO3MOXHOCTH  IMOJYYECHHS
OpPraHWYECKUX COCIMHEHUH 3aJaHHOTO COCTaBa U CTPOCHUS;

- yCTaHaBIMBAaTh B3aUMOCBA3M MEXIy (GakTamMu W TEOpHeH, NMPUUYMHON HU
CJIEICTBUEM TPHU aHaJIM3€ MPOOJIEMHBIX CUTYallMii 1 0OOOCHOBAHUM MPUHUMAEMBIX
pELIEHUN Ha OCHOBE XUMHWYECKUX 3HAHUMU.



MHUHHUCTEPCTBO OBPA30OBAHUSI 1 HAYKH KY3BACCA
TocynaperBennoe npodeccHoHAIbHOE 00pa30BaTeIbHOE YUPEKACHHE
«KEMEPOBCKHIT TIPO®ECCUOHAJBHO-TEXHUYECKUI TEXHUKYM»

YTBEPIKIAIO

“7 %) nupexrop ITIOY KIITT
A - gé{, B.I'. XKyxos
§-5 « A4 » ' ?:i'{.l.O.x«'-’\ 2021 .

IMPOIr'PAMMA YUYEBHOM TUCIAILIAHBI
VIIB.04 XUMMSA
23.02.04 TexHuveckas SKCILTyaTaIUs IOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIEHBIX,
JOPOKHBIX MAIIHH U 000pyI0BaHUsA (II0 OTPACIIAM)

(6a30Bas mOAroTOBKA, OCHOBHOE 001Iee 0Opa3oBaHHUE)
(3ao4Has popma 00ydeHus)

2021
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PaccmoTpena Ha 3aceaHMM METOAMYECKOTO
Cosera 110y «KemepoBckuii

po¢eCCUOHATIEHO-TEXHUYECKUN TEXHUKYM)
[Tpotokon Ne 10 ot «21» 05 2021 r.

[Iporpamma yuebnoit aucuurmuinasl YIIB.04 Xwumus paspaborana Ha OCHOBE
@enepaIbHOTO TOCYAAPCTBEHHOI0 00pa30BaTeIbLHOr0 CTAaHAAPTa CPeAHEro
odmero ooOpa3oBanusiu IIpumepHoii mnporpaMmmsbl 001IC00pa30BaATEIBHBIX

JTUCIMILINH.

Opranuzanus-paspadoTunk:
['ocynapcTBenHoe npodeccroHaabHOE oOpazoBaTeiabHOe yupexaeHue

«KemepoBckuii mpodhecCHOHATBHO-TEXHUUECKUN TEXHUKYM).
ABTOP-COCTABUTEJIb:

Pary3suna Kanna BurtanbeBHa, TpenojaBareiib BBHICIHIEH KBaTU(PUKAITMOHHOMN

kareropuu ['TIOY «KemepoBckuit mpodeccnoHanbHO-TEXHUYECKUN TEXHUKYM).
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1. HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o6mieoOpa3zoBarenbHor yueOHOM auciuruinbabl YIIB.04 Xumus no
cnenuanbHoctn  CIIO  23.02.04 Texuuuyeckasi HKCILUIyaTaUMs MOAbEMHO-
TPAHCHOPTHBIX, CTPOUTEJbHBIX, JAOPOKHBIX MANIMH M oOopyroBanusi (Mo
oTpaciasiM) I[peAHa3HayeHa Uil HW3y4yeHUuss XUMUU B MNPOPECCHOHATBHBIX
00pa3oBaTeIbHBIX OpPraHU3alUsIX, PEATU3YIOMKUX O00pa30BaTEIbHYIO MPOTPAMMY
cpeaHero  obmiero  o0Opa3oBaHMsl B TpeAeiaXx ~ OCBOEHUSI ~ OCHOBHOM
npodeccruoHanbHOil oOpazoBatenbHOl mnporpammbl CIIO Ha 6a3e OCHOBHOIO
o01iero oOpa3oBaHus MPU MOATOTOBKE CIEIUAIMCTOB CPEIHETO 3BEHA.

[Iporpamma paszpaborana B cooTBeTcTBUU ¢ TpeOoBanusimu OI'OC cpennero
o01iero 006pa3oBaHus, MPEIbIBISIEMBIMUA K CTPYKTYPE, COJACPKaHUIO U Pe3ySibTaTam
OCBOCHHUSI ~ y4eOHOW  JUCHUIUIMHBI;HA  OCHOBe  [IpuMepHON  OCHOBHOU
o0pa3oBaTeIbHON TMpOrpaMMbl CPEIHETO O00IIero o00pa3oBaHUs, OJI0OPEHHOM
pemenueM (eaeparbHOr0 y4eOHO-METOJIUYECKOr0 OOBEIUHEHMS] 10 0O0IeMy
obpazoBanuto (mpotokos oT 28.06.2016 Ne 2/16-3); KOHIENIUM TPENogaBaHUs
XUMUHU.

Conepxanue mporpammbl yueOHou auctuminabl YI1B.04 Xumus HampaBieHO
Ha JIOCTHKEHUE CIICYIONIEH HeJIU: MPUMEHSTh MOJTyYCHHBIC 3HAHUS TSI OO bSICHEHUS
Pa3HOOOPa3HBIX XUMHYECKUX SIBICHUM U CBOMCTB BEIIECTB, OICGHKU POJU XHUMHUU B
Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTUI U MOJYYEHUN HOBBIX MaTEPHAIIOB.

OCHOBHBIMHM 3a/1a4aMH  PEATU3AIMU MPOrpaMMbl  YUEOHOW JUCIMILTAHBI
«Xumusi» Ha 0a30BOM ypOBHE B paMKax CpeIHEro MpoQecCHOHAIBHOTO
0o0pa30BaHuUs SBIISIFOTCS:

1) ocBOUTH 3HAHUSI O XUMHUYECKON COCTABIISAIONIEN €CTECTBEHHO-HAYYHOU KapTUHBI
MUpa, BAKHEUIINX XUMUYECKUX MOHATHUAX, 3aKOHAX U TEOPHUAIX;

2) pa3BUTHh IIO3HABATENIbHBIE HMHTEPECHl M HMHTEIUICKTyaJbHbIE CIHOCOOHOCTH B
IpOIECCEe  CaMOCTOSTEIBLHOTO  MPUOOPETEHHUS  XUMUYECKHMX  3HAHUU  C
UCIIOJIb30BAHUEM  PA3IMYHBIX HMCTOYHUKOB HWH(MOpMaIlMu, B TOM YHCIIE
KOMITbIOTEPHBIX;

3) BocmuTaTh YOEKICHHOCTH IO3UTHBHON POJIM XUMHUHU B JKU3HU COBPEMEHHOTO
oOmmiecTBa, HEOOXOJUMOCTH  XHMHUYECKM  TPaMOTHOTO  OTHOIICHHS K
COOCTBEHHOMY 37I0POBBIO M OKPYKAIOIICH cpene;

4) mMpUMEHSATH TOJIYYCHHBIC 3HAHWUS M YMEHUS JJIsi 0€30MacHOTO HCITOJIB30 BAaHUS
BEIECTB U MaTepUaaoB B ObITY, HA TIPOU3BOJICTBE U B CEIHCKOM XO3SUCTBE, IS
pelieHns NPaKTUYECKUX 3aJay B MOBCEJHEBHOW KM3HU, JJISl MPETyNPEKICHUS
SIBJICHUH, HAHOCSIIUX BPEJ 3/I0POBBIO UETIOBEKA U OKPYKaIoIIEH cpejie.

Oo6meobpa3oBatenbHas yueOHas guctumuinHa YIIB.04 Xumus sBusercs
y4eOHOW TUCIUIUIMHONW 00s3aTeNIbHON mpeaMeTHor obmactu OOIIeCTBEHHBIE HAYKU
®I'OC cpegnero ob6bmero obOpazoBanusi. B yueOHom muane IINICC3 yueOHas
mucimuimaa - YIIB.04  otHOCHMTCS K y4eOHBIM  MHUCHUILIMHAM TIO  BBIOOPY
00pa3oBaTEILHON OpraHU3aIlNH.

Conepxanne yueOHou muctumuinabl YI1B.04 Xumus, peanuszyemoii B I'TIOY
KIITT, popmupyercst Ha OCHOBE TEXHOJIOTMUECKOTO MPOUIISL.
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OcBoeHne 00pa3oBaTeNbHBIX PE3yJbTaTOB MO yueOHOU mucuurmuinae YIIB.04
XuMmHsl 3aBepuiaeTcsl MOJBEIECHHEM HUTOroB B (opme »53K3aMeHa B paMKax
IIPOMEXKYTOUHOM aTrTecTtaunu cTtyAaeHToB B mpouecce ocBoenus OIIOII CIIO na
0aze OCHOBHOrO 00IIero 00pa3oBaHUsI C TOJYYEHHEM CpeJHEro oOIIero
oOpa3zoBaHus.

PexkoMeHayemMoe  KOJMYECTBO YacOoB HAa  OCBOEHHE TPOTrpPaMMbI
AACHUATITHHBI:

MaKcUMalbHas yaeOHast Harpy3ka ctyieHta — 108 gaca, B ToMm uucie:

oOsi3aTenbHAs ayAUTOpHAs yaeOHas Harpy3ka cTyaeHTa — 10 Jacos.

caMmocrosiTesbHas padbora —98 vacos.
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2. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOM
JTUCHUATIUHBI

CopepxaHue JUCHUIUIMHBL «XUMUS» HalpaBiIeHO Ha (QopMUpOBaHHE
JUYHOCTHBIX, METAaNpeIMETHbIX W mnpeaMeTHeiX pe3yiabraToB OPI'OC cpennero
oO1rero oOpaszoBaHus, a Takxke cienytomux odmux komneteHun ®I'OC CIIO no
CIEHHAIBHOCTH 23.02.04 TexHuueckas IKCILVTyaTalus MOAbEMHO-
TPAHCIIOPTHBIX, CTPOMTEJbHBIX, AOPOKHBIX MAIIMH W oOopyaoBaHusi (1Mo
0Tpacjasm).

OK O0I. BsiOupars cnocoObl pemieHuss 3anad  npodeccruoHaIbHOM
NEeSTENbHOCTH, IPUMEHUTENIBHO K PAa3IUYHBIM KOHTEKCTAM.

OK 02. OcymecTBiiTh MOUCK, aHAIM3 W HMHTEpIpeTaluio WHGOpMaIHHy,
HEO0OXOIMMOM /1JIs1 BBITIOJIHEHMS 3a71a4 MPOPECCUOHAIBHOM eI TEIbHOCTH.

OK 03. IInanupoBaTh U peaqu30BbIBaTh COOCTBEHHOE MpodeccHOHaIbHOE U
JUYHOCTHOE Pa3BUTHE.

OK 04. PaGotath B KOJUIEKTUBE U KOMaH/E, 3pPEeKTUBHO B3aUMOJIEHCTBOBATh
C KOJIJIeraMu, pyKOBOJCTBOM, KIIUEHTAMH.

OK 05. OcymecTBisTh yCTHYHO U IHCBMEHHYIO KOMMYHHUKAIIMIO Ha
rocy1apcTBeHHOM si3bike Poccuiickoit ®denepanum ¢ y4eToM OCOOEHHOCTEH
COLIMAJIBHOTO U KyJIbTYPHOTO KOHTEKCTA.

OK 06. IIposABiATH IPaKJaHCKO-TIaTPHOTUYECKYIO HO3ULHIO,
JEMOHCTPUPOBATh  OCO3HAHHOE  IIOBEJACHHME HAa  OCHOBE  TPAAUIMOHHBIX
00111eueI0BEYECKUX LIEHHOCTEH.

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKpYy Karomen Cpebl,
pecypcocoepexennto, 3pPeKTUBHO JEHCTBOBATH B YPE3BBIYANHBIX CUTYaLUSIX.

OK 08. Hcnons3oBaTh cpencTBa (PU3MUECKON KYJIBTYPHI JJII COXpaHEHUS U
YKpEeIJIeHUsI 3[0pOBbSi B Ipoliecce MNPOPECCHOHANBHON  JESATENBHOCTH U
noJAepxKaHusi HEOOXOIUMOTO YPOBHS (PU3MUECKOM MOATOTOBIEHHOCTH.

OK 09. Hcnonp3oBaTh HHPOPMAITMOHHBIC TEXHOJIOTUHU B MPOGECCHOHATBHOM
JESATENBHOCTH.

OK 10. Tlomp3oBaTbcs  MpOQPECCHOHANLHOW  JOKYMEHTAllMeW  Ha
rOCy/1apCTBEHHOM U MHOCTPAHHOM SI3BIKE.

Pe3yabTaTsl OCBOEHHS yueOHOoM Oo6mue komnerennuu ®I'OC CI1O
JUCHUTIINHBI B COOTBETCTBHH ¢
dIroc Coo

JInuHOCTHBIE:

- c(hOpMHUPOBAHHOCTH MHPOBO33pEHUH,
COOTBETCTBYIOIIEro coBpeMeHHOMY ypoBHI0 | OK- 3,4,5,6,7,10
pa3BUTUS  Hayku W OOIIECTBEHHOU
MPAKTUKHA, OCHOBAHHOTO HA  JMAaJore
KyIbTYp, a Takke pa3IuyHbix (popm
OOIIICCTBEHHOTO  CO3HAHMS, OCO3HAHUE
CBOEr0 MecTa B MOJUKYILTYPHOM MHPE;

- copmupoBaHHOCTH OCHOB camopasutus u | OK-2,3,4,5,6
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CaAaMOBOCIIUTAHUA B COOTBECTCTBHUU C
00I1IeYeTI0BEYECKUMU LIEHHOCTIMU u

nujearamMu IPAXKIAHCKOTO 00111eCTBa;
TFOTOBHOCTb u CIIOCOOHOCTh K
CaMOCTOSITEIIbHOM, TBOPYECKON u

OTBETCTBEHHOMU JIESITEIBHOCTH;

- HaBBIKH COTPYIHHYECTBA CO CBEPCTHUKAMH,
JETbMHM MJIAJIILIETO BO3pacTa, B3POCIBIMU B
00pa30BaTEIILHOM, OOIIECTBEHHO MOJIC3HOM,
y4eOHO-HMCCIEeIOBATENbCKON, MPOEKTHOW |
APYruX BUAAX JIEATEITLHOCTH

- TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIo,
B TOM 4HCI€ CcamMo00pa3oBaHHUIO, Ha
MPOTSHKEHUM  BCEH JKU3HU; CO3HATEIBHOE
OTHOIIIEHHE K HENMPEPHIBHOMY 00pa30BaHUIO
Kak YCIIOBHIO YCHEIIHOU
npodecCHOHANBPHOM W OOIIECTBEHHOM
NeSATebHOCTH;

- TNpPUHATHE W pealu3anvs [EHHOCTEH
310pOBOTO U 0Oe3omacHOro olpa3a MU3HHU,
MOTpeOHOCTH B ¢buznyeckom
CaMOCOBEPILIEHCTBOBAHHH, 3aHSATHUSIX
CIIOPTUBHO -037J0pPOBUTENBHOMN
NEATeNbHOCTbIO,  HENPUATHE  BPEAHBIX
IIPUBBIYEK: KypEeHHs, ynoTpeoaeHus
aJIKOT0JIsI, HAPKOTHUKOB;

- c(hopMUPOBAHHOCTb  JKOJIOTHYECKOTO
MBIIUIEHUS, MIOHUMaHHe BIIMSIHUSA
COLIMAJIBHO-9KOHOMHYECKUX IPOLECCOB Ha
COCTOSIHWE TPUPOJHOM U  COLMAIbHOU
cpeabl; MpPUOOpETEeHHE OIbITa 3KOJOTro-
HalpaBJICHHOM JAeATeNbHOCTH.

OK-2,4,5,6

OK-1,2,3,5,9,10,11

OK-7,8

OK-6,7
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IIpeamerHbIe:

- c(hOpPMHUPOBAHHOCTh MPEICTABICHUNA O
MECT€ XUMHHM B COBPEMEHHOM HAy4YHOU
KapTUHE MUpPA; MOHHUMAHUE POJU XUMHH B
(dbopmMupoBaHUU Kpyrosopa u
(YHKIIMOHATFHOW TPaMOTHOCTH YeJIOBEKa
JUISl pEUIEHUS] PAKTUYECKUX 3a]1ay4;

- BJIAJICHUE OCHOBOITOJIAraroIuMH1

XUMUYECKUMU  TIOHSTHSIMH,  TEOPHUSIMH,

3aKOHAMU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE

MOJIb30BAHUE XUMHUYECKOW TEPMUHOJOTHUEN

Y CUMBOJIMKOM
BJIAJICHHE OCHOBHBIMH METOJIaMH HAay4YHOTO

MO3HAHUS; HCHOJIb3YEMbIMU B  XUMUU:

HaONIOZCHUEM, OIHMCAHUEM, HW3MEPECHHEM,

OKCIIEPUMEHTOM; yMeHHUe o0pabaThiBaTh,

OOBSCHATH  pE3yJbTaThl  MPOBEJIECHHBIX

ONBITOB M JEJIaTh BBIBOJBI, TOTOBHOCTh HU

CIOCOOHOCTh TIPUMEHSITH METO/IbI TIO3HAHUS

MPY PEIICHUH MPAKTUYECKUX 3a]1a4;

chOpMUPOBAHHOCTh  YMEHHUS  J1aBaTh

KOJINYECTBEHHBIE OLIEHKHM W TPOU3BOJIUTH

pacdyeTsl TO XUMHUYECKUM (opMmyrIamM H

YpaBHEHUSIM
- BIIaJICHUE MpaBUJIaMU TEXHUKH
0€30MacHOCTH npu MCIOJIb30BaHUU

XAUMUYECKUX BEIECTB;

c(hOpPMHUPOBAHHOCTh COOCTBEHHOW MO3UIIUU
o OTHOIIICHHIO K XUMHYECKOH
uHpOpMAIIMY, T[OJIy4aeMOW M3  pPa3HbIX
HCTOYHHKOB

OK-2,3

OK-2,3,10

OK-2, 3,8

OK-2, 3,8

OK 10

OK-2/4

MertanpeaMeTHble:
- YMEHHE CaMOCTOSTEIIbHO OINPENCNIATh LEIn
NESITEIILHOCTH W COCTaBJISATh  ILIAHEI

JACATCIBbHOCTH, CaMOCTOSATCIIBHO
OCYIICCTBJIATD, KOHTPOJHUPOBATb n
KOPPCKTUPOBATH JCATCIIBHOCTD,

HCIIOJIb30BATH BCC BO3MOXKHBIC PCCYPChI IJIsA
JOCTHIXXCHUA IIOCTABJICHHBIX ueneﬁ n
pealin3alinn IIJIaHOB JCATCIIBHOCTH,
BLI6I/IpaTB YCIICIIHLBIC CTpaTCruun B
PAa3JIMIHBIX CUTYyallUAX;

YMCHUC IMPOAYKTUBHO 06L[I8.TBC}I 151

B3aMMO/IEHiCTBOBATh B npoluecce
COBMECTHOM  JeSITEIbHOCTH,  YYUTHIBATh
MO3UIINU Jpyrux YYaCTHHUKOB
NeqaTenbHOCTH, 3(dexkTuBHO  paspemiatsh
KOH(QJIUKTBI;

BIIQJICHUE HaBBIKAMHU I103HABATEIbHOMH,
y4eOHO-HMCCIIeJOBATEIbCKOM U MPOEKTHOU
NESITENbHOCTH,  HaBbIKAMM  Pa3peLICHUS
mpo0ieM; CHoCOOHOCTh M TOTOBHOCTh K

OK-1,2,3,4,5,9,10,11

OK-2,4,5,10

OK-1,2,3,4,5,9,10
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CaMOCTOSITEJIBHOMY ~ TOHWCKY  METOJOB
pereHus MPAKTUYECKUX 3ajad,
MIPUMEHEHUIO Pa3IUYHBIX METO0B
MIO3HAHUS;

TFOTOBHOCTb u CIIOCOOHOCTh K
CaMOCTOSITEIbHON MH(OPMALIMOHHO-
MO3HABATEIBHON JIEATEIHLHOCTH, BJIAJCHHUE
HaBbIKAMU MOJIY4ECHUS Heo0X0ouMoM
nHpOpMAIMK W3 CIOBapel pa3HBIX THUIIOB,
YMEHHE OPHEHTHUPOBATHCA B Pa3IMYHBIX
UCTOYHMKAX HWHQPOpPMAIMH, KPUTUUIECKU
OIICHUBATh " WHTEPIPETHPOBATH
MHPOPMAIINIO, TIOTY4aeMYI0 U3 Pa3IUYHBIX
HCTOYHUKOB;

yMeHue UCTIOJIh30BATh cpezacTBa
WH(POPMAIMOHHBIX M KOMMYHHKAITHOHHBIX
texHonoruit (manee - WKT) B pemenun
KOTHUTHBHBIX, KOMMYHHKATUBHBIX |
OpraHU3aIMOHHBIX 3a/la4 C COOIIOJCHUEM
TpeOoBaHUI SPTOHOMHKH, TEXHUKHU
0Ee30I1aCHOCTH, TUTHEHEI,
pecypcocOepeKeHus, MIPaBOBBIX u
THYECKHX HOPM, HOPM HH(POPMAIOHHON
0Ee30I1aCHOCTH;

YMEHHE ONpEeAeNsATh Ha3HAYeHUe U
GbyHKIIIN pasINYHbIX COLIMAJIBHBIX
UHCTUTYTOB;

YMEHHE CaMOCTOSTENbHO OLICHUBAaThb U
IPUHUMATh  PELICHMs,  ONpEeIsIoIIne
CTpaTerui0  IOBEACHUS, C  ydeToM
I'PaXXIJaHCKMX M HPaBCTBEHHBIX LIEHHOCTEH;

BIaJICHUE S3BIKOBBIMH  CpEACTBAMHU -
YMEHHUE SICHO, JIOTMYHO M TOYHO H3Jararb
CBOIO  TOYKY  3pE€HMs, HCIHOJb30BATh
aJIeKBaTHBIE S3bIKOBBIE CPEJICTBA,

BJIaJICHUE HaBbIKAMU  [O3HABAaTEIbHOMN
pedekcun Kak OCO3HaHMs COBEPILAEMBIX
JEUCTBUI U MBICIMTENbHBIX MPOLECCOB, UX
pe3yabTaTOB U OCHOBAHUM, TPaHUIl CBOETO
3HaHUS u HE3HaHHUA, HOBBIX
[IO3HABATENbHBIX 337a4 M CPEIACTB HX
JOCTH)KEHUS

OK-2,4,5,9,10

OK-2,4,6,7,9

OK-2,3,511

OK-1,2,3,4,5,6,7,8,11

OK-2,4,5,10

OK-1,2,3,5,9

HAay4YHOU KapTUHBI MUPA U B PAKTHYECKOU JAEATEIBHOCTH YEIOBEKA;

CryneHt Ha 0a30BOM YPOBHE HAYUUTCS:
- packpplBaTh Ha MpUMEpax pOJIb XUMUU B (POPMHUPOBAHUU COBPEMECHHOU

- JIEMOHCTPUPOBATh Ha IMPUMEpPAX B3aUMOCBS3b MEXAY XUMHEH U JIPYTUMH
€CTECTBCHHBIMU HAYKaAMU;
- pacKpbIBaTh Ha MPUMEPAX MOJIOKEHHUS TEOPUU XUMUUYECKOro cTpoeHus A.M.
bytneposa;
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- noHumath (usndeckuit cmbica [lepuonnueckoro 3akona /.M. Menneneesa u
Ha €ro OCHOBE OOBSICHSATH 3aBUCHUMOCTh CBOWCTB XHUMHYECKHX DJIEMEHTOB U
00pa3oBaHHBIX MU BEIIECTB OT 3JEKTPOHHOI'O CTPOEHUS aTOMOB;

- OOBSCHATH MPUYUHBI MHOTOOOpa3usi BEIIECTB Ha OCHOBE OOIIUX
MpEJICTaBICHUM 00 UX COCTaBE U CTPOCHUHU;

- TPUMEHSTH MpaBUIa CUCTEMATUUYECKON MEXTYHAPOIHON HOMEHKIIATYPhl KaK
CpeACTBa pa3uyeHUs U UICHTU(UKAIIMN BEIIECTB M0 UX COCTABY U CTPOCHUIO;

- COCTaBIIAITh MOJICKYJISIpPHBIE U CTPYKTYpHbIE (QOPMYJIbI OpPraHUYECKHUX
BEILIECTB KaK HocutTeled uH(OpMalnuu O CTPOCHHM BEIIECTBA, €ro CBOWCTBAX W
MPUHAJICKHOCTH K OTIPEICIICHHOMY KJIacCy COCIMHECHMUIA;

- XapaKTepu30BaTh OPraHUYECKHE BEIIECTBA 110 COCTaBYy, CTPOCHUIO U
CBOWMCTBaM, yCTaHABJIWBAaTh MPUYUHHO-CJICICTBCHHBIC CBSI3M MEXKIY JTaHHBIMU
XapaKTEePUCTUKAMU BEIIIECTBA;

- TPHBOJUTH NMPUMEPHI XUMUYCCKUX PEAKIIUHA, PACKPBIBAIOIINX XapaKTEePHBIC
CBOMCTBA TUIIMYHBIX MPECTABUTENCH KJIACCOB OPraHMYECKUX BEIIECTB C IEIbI0 UX
UACHTH(PUKAINKA U 00BSICHEHUS 00J1aCTH TIPUMCHCHHSI,

- MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMUUECKUX PEaKIIMil HA OCHOBE
3HAHUW O THMaX XUMUYECKOUW CBS3U B MOJICKYJIaX PEarecHTOB W WX PEaKIMOHHOU
CIIOCOOHOCTH;

- HWCIOJB30BaTh 3HAHUS O COCTaBe, CTPOCHUU M XHUMHUYECKUX CBONCTBaX
BEIIECTB JJIs 0€30MaCHOTO MPUMEHEHUS B TPAKTUUYECKOM €SI TEIbHOCTH;

- TOPUBOJAUTHL  TNPUMEPHl  MPAKTHUYECKOTO  HUCIOJIb30BAHUS  MPOJYKTOB
nepepaboTku HEPTH U MPUPOJHOTO Ta3a, BBICOKOMOJIEKYISPHBIX COEIUHEHUN
(monMATHIIEHA, CHHTETUYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

- MIPOBOJUTH ONBITHI [0 PACMO3HABAHWIO OPTaHUYECKUX BELIECTB: TJIUIIEPUHA,
YKCYCHOM KHCJIOTBI, HEMPEACNbHBIX JKHUPOB, TJIOKO3bl, Kpaxmasa, OCIKOB - B
COCTaBe MHUILEBHIX MPOAYKTOB U KOCMETUYECKHUX CPEJICTB;

- BJaJETh NpaBWIAMH W TMpUEeMaMH O0e30macHO padoThl C XUMHUYECKUMU
BEII[ECTBAMH U J1a00paTOPHBIM 000PYI0BAHUEM;

- YCTaHaBIIUBAaTh 3aBHUCHUMOCTb CKOPOCTH XMMHYECKOM pEaKIMU U CMEIICHUS
XAMHYECKOTO PAaBHOBECHS OT pPa3IUYHBIX (AKTOPOB C IENBI0 OINPEACICHUS
ONTUMAJIBHBIX YCIOBHM MPOTEKAHUS XUMUUYECKHUX MIPOIIECCOB;

- TPUBOJUTH MPUMEPHI THAPOIINA3A COJICH B TOBCETHEBHOM KU3HH YETIOBEKA;

-  TPHUBOJIUTH TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIUid B
MIPUPO/IE, MPOU3BOJICTBEHHBIX MPOLIECCAX U KU3HEAEATETbHOCTH OPraHU3MOB;

- TPUBOJWUTH TPUMEPHl XHMHYECKHX pEaKIfii, pPaCKPHIBAIOIINX O0OIHe
XAMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB - METAJUIOB U HEMETAJIIIOB;

- TPOBOAWTH  pacyeThl HA  HAXOXIEHHWE  MOJEKYJSIPHOH  (OpMYIIBI
YIJIEBOJIOPOA MO MPOAYKTaM CTrOpaHUsl U MO €ro OTHOCUTEIbHOM IUIOTHOCTH U
MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTAB,;

- BIAACTh MpaBWIaMU OE30MaCHOTO OOpaIieHUs C €IKUMH, TOPIOYMMH U
TOKCUYHBIMH BEIIECTBAMH, CPEJICTBAMU OBITOBON XMMWH;

- OCYHIECTBJISTH TOWUCK XWMHUYECKOW HWHPOpMANMA 1O  Ha3BaAHUAM,
uaeHTUUKATOpPaM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;
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- KPUTUYECKU OIICHWBATh M HMHTEPIPETHPOBATH XMUMHYECKYIO WH(OPMAIIHIO,
COZIepKAIMYIOCS B COOOIIEHUSX CPEACTB MAacCOBOM HMHGPOpMAIHMH, pecypcax
WNuTepHeTa, HAYYHO-TIOMYJISIPHBIX CTaThIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOUH
KOPPEKTHOCTA B IEJSAX BBIABJICHHUS OIMHOOYHBIX CYXKICHUH M (HOPMHUPOBAHHS
COOCTBECHHOM IMO3UIIUH;

- TIPEACTABIATh NYTH PEIIEHUS TJI00aJbHBIX NPOOJIEM, CTOAIMIUX Tepes
YEJIOBEYCCTBOM: DKOJIOTHYECKUX, SHEPIeTHUECKHUX, CHIPbEBBIX, M POJIb XUMHHU B
PELICHUH 3TUX MPOOIIEM.

CryneHT Ha 6a30BOM YPOBHE MOJYYUT BO3MOXKHOCTb HAYYUTHCS:

- WUIIOCTPUPOBATh Ha IMPUMEpPAaX CTAHOBJIECHHUE M DBOJIOLMI0 OPraHUYECKOUN
XUMHUU KaK HayKH Ha Pa3IMYHbIX UCTOPUUYECKUX dTaNax €€ pa3BUTHS;

- WCIMOJb30BaTh METOAbl HAYYHOTO IO3HAHUS MPU BBINOJHEHUU NPOEKTOB U
y4eOHO-HMCCIeA0BATENbCKUX 3aJjau MO U3YYEHHUIO CBOMCTB, CHOCOOOB MOJY4YEHHS U
pacro3HaBaHUs OPTaHUYECKUX BEILIECTB;

- OOBSICHATH MPHUPOAY U CIIOCOOBI 00pa30BaHUST XUMUIECKOU CBS3H: KOBAJICHTHOM
(moNIApHOM, HEMOJSPHOM), HOHHOW, METAJUIMYECKOW, BOJOPOJHOM - C UEJbIO
OnpeieJICHUs XUMUUECKON aKTUBHOCTH BELIECTB;

- YCTaHaBJIMBAThb F'€HETHUYECKYIO CBSI3b MEXK]y KJIacCaMu OPraHMYECKUX BEIECTB
JUisi  0OOCHOBAaHMWSI MPUHLIMIHUAIBHON BO3MOXXHOCTH IOJYYEHHS] OpPraHUYECKUX
COEJIMHEHUH 3aJJaHHOI0 COCTaBa U CTPOCHUS;

- YCTaHaBIMBaTh B3aWMOCBA3M MeEXAy (akTaMu U TeOpuUel, NPUUYUHOU WU
CJIEJICTBUEM IPU aHAINU3€ MPOOJIEMHBIX CUTyallMd M OOOCHOBAaHUHM IPUHUMAEMBIX
pELIEHUI Ha OCHOBE XMMUYECKUX 3HAHUU.
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3. CONEP)KAHUE U TEMATHYECKOE IIJIAHUPOBAHUE YYEBHOM
JTUCHUATIIUHBI

3.1. O0bem y4eOHO# TUCHUIIMHBI M BUABI Y4e0HOH padoThl

. Oo0bem
Bua yyeOHoM padoThI
4acoB
MaxkcumanbHas yyeOHasi Harpy3Ka (Bcero) 108
Oobs3aTesibHAs ayIMTOPHAS y4eOHAst HAarpy3Ka (Bcero) 10
B TOM YHCJIC:
TEOPETUUECKUE 3aHATHUS 10
NPAKTUYCCKUE 3aHATHS -
1a00paTOPHBIC 3aHATUS —
CamocrosiTeqibHasi paéoTa 98

IIpome:xkyTouHas arrectanus B Gopme ougppepenyuposannozo 3auema

21




3.2. TemaTuveckuii nian yueonoi qucuuniaunsl YIIB.04 XUMUSA

HaumenoBanue pa3aeioB u
TEM

Coaep:xkaHue y4eOHOr0 MaTepuajia, cCaMOCTOATeIbHAs padoTa
00yyarIuxcst

O0nLeM
4acoB

YpoBennb
OCBOEHUS

1

2

4

Pa3nen 1. O01masi 1 Heopranu4veckasi XMuMHsl

Tema 1.1 OcHOBHBIE XUMHYECKHE
MOHATHUA U 3aKOHBI

ConepxxaHue y4eOHOro Marepuaja

MGTOI[I)I IIO3HAHUA B XHMMHH. HaquI)IG METOJblI IIO3HAHHUs BEHICCTB U
XUMHNYECKHUX SIBJICHWM. Pois SKCIICPpUMCHTA n TCOPpHUU B XUMHUH.
MOI[GJ'H/IPOBaHI/IG XUMHWYCCKUX HpOHeCCOB.TeOpCTI/I‘{CCKI/IG OCHOBBI XHWMMHH.
OCHOBHBIE XUMHUYECKHE MTOHATHS U 3aKOHBI XUMUH.

0,5

Tema 1.2 Ilepuoanueckuii 3aK0H U
IICXD Menpaeneena /1. U.

Copep:xaHue y4e0OHOro MmaTepuaJja

[Tepuonnueckas cucrema xumuyeckux odnementoB .M. Menzeneesa.
®usnueckuit cmbica [lepuonuueckoro 3akona J[.M. MenaeneeBa. [Ipuunnel u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIEMEHTOB M HMX COCIUHEHUH IO
nepuosiaMm u rpynnaM. COoCTaBJICHHE XapaKTEPUCTUKU XMMHUUYECKOTO JIEMEHTA.

0,5

Tema 1.3 CTpoeHue BemecTBa

CamocTosiTesibHasi padboTa

Crpoenue BemectBa. CoBpeMeHHass MOJENIb CTPOCHUS aroMa. ODJIEKTPOHHAas
KoHpurypamus aroma. OCHOBHOE W BO30YKICHHBIE COCTOSHHS aTOMOB.
Knaccupukanus XMMHYECKHX 371€MEHTOB (S-, P-, d-anementsl). OcoOeHHOCTH
CTPOCHHsSI JHEPreTHYeCKUX YpoBHeW atomoB O-anmementoB. CocTaBieHHUE
anektpoHorpadpudeckux ¢opmyn. CocraBieHue ANIEKTPOHOTpahUIECKUX
(hopmya aToMOB

Brinonnenue 3aganuii B cucteMe JJOTno teme: CtpoeHue BeliecTna.

Tema 1.4 XumMnuyeckasi CBf3b.

Conepxanue yueOHOro Marepuasia

DNeKTpOHHAs MPUPOJIa XUMUYECKON CBSI3U. DJNEKTPOOTPHUIATENLHOCTh. BubI
XMUMHYECKON CBsI3U (KOBAJICHTHAs, MOHHAs, METANTMYECKasi, BOJOPOAHAS) U
MeXaHU3MbI ee oOpasoBanus. Kpucrammmueckue u amopdHbie BemecTBa. THIIbI
KPUCTAJUTMYECKUX peueTox (aTromHas, MOJIEKYIIIpHas, WOHHAS,
MeTalIn4eckas). 3aBUCHUMOCTh (U3MYECKUX CBOWCTB BeIecTBa OT THIIA
KPUCTAJUTHYECKOH pemeTku. [IpuunHbpl MHOTOOOpassi BEIIECTB.

0,5

CamocrosiTesbHasi padora

Brimonnenue 3amanuii B cucteMe JIOT mo teme: XuMudeckas CBSI3b.
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Tema 1.5 Xumuueckue peakium.

CamocrosiTeJbHas paboTa

XuMH4eckue peakuuu. ['OMOTeHHble M TeTeporeHHble peakuuu. CKOpoCTh
peakiuu, ee 3aBUCUMOCTh OT PA3IMYHBIX (DAKTOPOB: MPHUPOJIBI PEATUPYIOIINX
BEILIECTB, KOHUEHTPALMU PEArupyrolIMX BEIIECTB, TEMIIEPATYpPbl, IUIOLIAAN
PEaKUMOHHOW MOBEPXHOCTH, HAJIMYMS Kartaju3aropa. Poib Karaiu3atopoB B
OpUpoJie M  IPOMBILUIEHHOM  IpOu3BOJACTBE. (OOpaTUMOCTh  pEaKLMil.
XUMUYECKOE PABHOBECHME M €ro CMENIEHHWE IM0JI JEHCTBUEM Pa3IMYHBIX
(hbakTOpoB (KOHIIGHTpAIlMS pPEAreéHTOB WJIU MPOIYKTOB PpEAKIUHU, TaBJICHUE,
TeMIlepaTypa) JJisg CO3/IaHUsI ONTUMAILHBIX YCIOBUN MPOTEKAHUS XUMUYECKHUX
nporieccoB. OKHUCIHUTEIBHO- BOCCTAHOBHUTENBHBIE PEAKIMH B TMPUPOJIE,
MPOU3BOJACTBEHHBIX  MPOLECCaX M KU3HEACATEIbHOCTH  OPraHU3MOB.
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIE CBOMCTBA MPOCTHIX BEIIECTB - METAIOB
TJIABHBIX W TOOOYHBIX MOATPYMI (MeIb, JKEJIe30) M HEMETALIOB: BOJOPOJIA,
KHCJIOpOJIa, TaJOreHOB, Ccepbl, aszora, (Qocdopa, yriepoma, KpeMHUS.
Knaccuduxarus HEOPTAaHUYECKUX COCTMHEHU. XUMUYECKUE
CBOICTBa OCHOBHBIX KJIACCOB HEOPraHMYEeCKUX COEAUHEHHI.
UccnenoBanue BIMSHHUS pa3IUYHbIX (DAKTOPOB Ha CKOPOCTh XUMHUYECKOU
peakuuu. Mnentudukanys HeopraHM4eCKUX COEIMHEHHH.

Brinonnenue 3aganuii B cucteMe JJOT no teme: XUMUYECKHE pEAKIIUH.

Tema 1.6 Iucnepcunie cuctembl. | Coaep:kaHue y4eOHOr0 MaTepuasia 0,5
Hucnepcusie cucreMbl. llonatue o komnougax (301, renu). McTuHHBIE
pacTtBopbl. O3HAKOMIIEHHE C IUCIIEPCHBIMH CHUCTEMaMH.

Tema 1.7 DiiekTpoMTHYECKAS Coaep:xaHue y4eOHOro MarepuaJia 0,5

AUCCONMALMSA Peakium B pacTtBopax dneKkTpoiuToB. pH pacTBopa Kak IoKa3aTeib

KHUCJIOTHOCTH cpefbl. ['uaponus coneil. 3HaueHUe THIPOIN3a B OMOIOTHYECKUX
0OMEHHBIX IpOIECccax.

Tema 1.8 Koppo3ust meTasiioB Conepxanue yueOHOro Marepuasa 0,5
Koppo3us meramnoB: BHABI KOPpPO3UH, CHOCOOBI 3alllUTHl METAJIOB OT
KOPpO3UHU. DIEKTPOJIN3 PaCTBOPOB U paciuiaBoB. IIpuMeHeHue 3nekTponnsa B
npoMbIIIIeHHOCTH. [lpoBeneHue 3akanku M OTHycka cranu. Pacro3HaBanue
KEJE3HBIX Py

Pa3nes 2. OcHOBBI OPraHM4YecKOil XMMHUHU
Tema 2.1 Teopusi xumnueckoro | Copep:kanue y4eO0HOro MmarepuaJia 0,5

CTPOCHUS OPraHUYEeCKHX
coeIMHEeHUI

OCHOBBI OpFaHHqCCKOﬁ XHUMHHU
IlossBnenue wu Pa3BUTUC OpFaHHqCCKOﬁ XMW KaK HaYyKH. Hpe,Z[MCT
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OpraHN4YeCcKOW XUMHH. MeCTO M 3HAYEHHE OPraHMYECKOW XMMHMHM B CHUCTEME
€CTECTBEHHBIX HAYK.

XHMMHYECKOE CTPOCHHE KaK MOpSAJOK COCOUHEHUS aTOMOB B MOJIEKYJIE
COrJacHO X BaJeHTHOCTU. OCHOBHBIE TMOJIOKEHUSI TEOPUM XUMHUYECKOIO
CTpOEHUsl OpraHmdeckux coenuHeHuil A.M. byrnepoBa. YriepoaHslil ckener
OpraHn4ecKor MoJieKysbl. KpaTHOCTh XMMHUYECKOH CBA3H.

3aBUCHUMOCTb CBOMCTB BELIECTB OT XUMHYECKOIO CTPOEHHUS MOJIEKYIL.
N3omepuss u  wuzomepbl. Ilonstne o  (QyHKIMOHANBHOM  rpymIie.
KoHcTpynpoBanue 1mapoCTEpKHEBBIX MOJEJIEH MOJIEKYJI OPraHWYECKHX
BEILIECTB.

Tema 2.2 IIpuHuUNBI
KJIaccuGpUKAIUM OPraHUHYeCKUX
cOoeIMHEeHU I

CamocrosiTeJibHas padoTa

[IpuHIMOBL KIacCU(pUKAUU OpraHUYecKux coeauHeHuil. CucremaTudeckas
MEeXAyHapoJHas HOMEHKJIaTypa M TPUHIOUIB 00pa3oBaHUS Ha3BaHUU
OPraHNYeCKUX COCTMHEHUHN

Brmonnenue 3ananuii B cucteme JJOT mo Teme:llpuniunel kmaccuduxanum
OPraHNYeCKUX COCTMHEHUMN

10

Tema 2.3 AJIKaHBIL

Conep:xaHue y4e0HOro MmaTepuaja

Ankanbl. CTpoeHHe MOJIEKYJbl MeTaHa. ['OMOJIOTMYECKHI psifi aJIKaHOB.
I'omonoru. Homenkinarypa. M3omepus yriiepogHoro ckenera. 3aKkOHOMEPHOCTH
M3MEHEHUs (PU3UYECKUX CBOWCTB. XUMUYECKUE CBOMCTBA (Ha IPUMEpPE METaHa
U 9TaHA): peaKlUu 3aMelleHus (TajJoreHUpPOBAaHME), JETHAPUPOBAHUS Kak
CHOCOObl TMOJY4YeHHsS] BAXKHEHIIMX COCAMHEHHH B OPraHMYECKOM CHHTE3E.
l'openne MeraHa Kak OJMH W3 OCHOBHBIX HCTOYHHUKOB TEIUIa B
IPOMBIIUICHHOCTH U ObITy. HaxoxaeHue B mpupoje U MpUMEHEHHE aJIKaHOB.
[TonsiTHE O HHUKITOANKAHAX.

[IpupoaHble UCTOYHUKH YIIEBOJOPOAOB: HedTh M HpupoaHbli ra3z.HedTs u
IPOJYKTHI €€ MepepaboTKH.

0,5

Tema 2.4 AJIKEeHBI.

Conepxanue yueOHOro Marepuasa

Ankenbl. CTpoeHHe MOJEKYIbl 3TUJIeHAa. ['OMOJOrMuecKkuil ps] ajJKeHOB.
Homenxknarypa. M3o0Mepus yriepoaHOro CKeleTa U MOJIOKEHNs KPaTHOM CBS3H
B MoJIeKylle. XUMHUYECKHE CBOMCTBa (Ha NpuUMepe OSTHIIEHA): PpPeaKIuH
IPUCOEANHEHHUS (rajmoreHupoBaHue, TUIpUPOBAHUE,
THJIpaTalys, TUApOraJoreHUpOBaHUE) KaK crnoco0 HOJTydEHUS
(YHKIMOHAIBHBIX MPOU3BOIHBIX YIJIEBOJOPOJIOB, ropeHus. [lonmumepuzarus
STWJIEHA KaK OCHOBHOE HaIIpaBJICHHE €ro Mcnosib3oBaHMs. IlonmaTmiieH kak

24



KPYIHOTOHHQXXHBIA IPOJYKT XUMHUYECKOro Ipou3BojcTBa. [IpuMeHeHue
stwiieHa. I lnactuyeckue macchl. Pacnio3HaBaHue 1acTMace M BOJOKOH.

Tema 2.5 AIKaaAUEHBbI.

Conepxxanue yueOHOro Marepuajia

Anxaauensl U kayuyku. [lonsTue 00 ankaaueHax Kak yrieBoaopoJax C ABYyMs
nBOMHBIMU cBsi3siMu. [lommumepusanus quBuHMWIA (OyTaaueHa-1,3) kak crnocoo
IIOJIy4eHHMs] CHUHTETHYECKOIrO Kaydyka. HarypanbHBIHI W CHHTETHYECKHI
Kaydyku. Bynkanmsamus kaydyka. Pesuna. Ilpumenenue xaydyyka u
pe3uHbl.MHOrooOpa3ue BUIOB CHHTETUYECKHMX KaydyyKOB, HX CBOWCTBAa U
IIPUMEHEHHE.

0,5

Tema 2.6 ATKMHBI.

Conep:xxanue yueOHOro Marepuasa

Anxunbpl. CTpoeHHE MOJIEKYINBI aleTuiaeHa. ['OMOoJIornyeckuil pss ajaKWHOB.
Howmenknarypa. M3oMepust yriaepoJHOTO CKEETa U MOJ0KEHUS KPAaTHOU CBS3U
B MOJIeKyle. XHWMHUYECKHE CBOWCTBA (HAa MpUMEpe alleTUJICHA): PEeaKIUH
MIPUCOETNHEHHS (raloreHupoBaHuWe, TUAPUPOBAHHE, TUApaTaIys,
TUAPOTaJIOreHUPOBaHNE) KaK CHOCO0 TOJIydeHUs TMOJIMMEpPOB U JAPYrux
MOJIE3HBIX MPOJYKTOB. [openmne aleTUIICHa Kak WCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JUI CBAPKU U Pe3KU MeTaiuioB. [Ipumenenue
alleTUIICHA.

0,5

Tema 2.7 ApeHbl.

CamocTosiTesibHasi padboTa

Apenbl. beH301 Kak TpeaCcTaBUTENb apOMAaTHYECKUX  YIIE€BOAOPOJIOB.
CrpoeHue MoyeKynbl OeH30J1a. XUMHUYECKUE CBOMCTBA: peaklMM 3aMElleHHUs
(rajoreHupoBaHUE) KakK CHOCOO TMOJyYeHHUS XUMHUYECKUX CPEACTB 3allUThI
pacTeHuii,  mpucoenuHEHUs  (THAPUPOBAHUE) KaKk  JI0Ka3aTelbCTBO
HENpeJesIbHOTO XapakTepa Oensoiia. Peakius ropenus. [Ipumenenue 6ensona.

[IpesenTarusi mo Teme:
1. Cnoco® mosrydyeHus: XMMUYECKUX CPEJICTB 3allUThl PACTCHUN.
2. Peakius ropenus.
3. Ilpumenenue GeH30a.

10

Tema 2.8 CniupTsbl.

Conepxanue yueOHOro Marepuasia

CHI/IpTLI. KJ'IaCCI/I(l)I/IKaI_[I/IH, HOMCHKIJIaTypa, HU30MEpusa CIUPTOB. MeraHon u
9TAHOJI KaK NPCACTABUTCIIN IMPEACIBbHBIX OJHOATOMHBIX CIIMPTOB. XUMHUYECKHE
CBOMCTBA (Ha MpuMepe METAHOJIA U 3TaHOJ'Ia)I B3aUMOJCHUCTBHUE C HAaTpUEM KakK
CII0co0 YCTAHOBJICHHUA HaJIn4YuA TUAPOKCOTPYIIIIBI, peaKknusd C
TaJIOTCHOBOJOPOJAMH KaK croco6 MOJIYYCHUA paCTBOpHTCHeﬁ, ACruapaTanus

0,5
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KaK crmoco0 MoJydeHus STWiIeHa. Peakuus ropeHHs: CHUPTHI KaK TOILTUBO.
[Ipumenenne Mmeranona v 3TraHosna. PU3MOIOTUYECKOE JEUCTBUE METAHOJIA U
STaHOJIA HAa OPraHu3M 4YeJIOBeKa. OTWJICHIJIMKOJIb W TIIMIEPUH  Kak
MPEACTABUTENMN MPEACIbHBIX MHOIOATOMHBIX CIIUPTOB. KauecTBEHHAs peakuus
Ha MHOTOATOMHBIE CITUPTHI U €€ MPUMEHEHUE U1 PAaCIIO3HABAHMS IJIMIEPUHA B
COCTaBE KOCMETHYECKHUX CPeACTB. [IpakThueckoe NpUMEHEHUE ITUIICHTIIMKOIS
Y TJIMLEPUHA.

Tema 2.9 ®eno.u.

Conepxxanue y4eOHOro MaTepuaja

®enou. CtpoeHre MONEKyIbl (peHoNa. B3auMHoe BIHMsSAHNE aTOMOB B MOJIEKYJIE
(enosa. XUMHUYECKHE CBOMCTBA: B3aMMOJICHCTBUE C HATPUEM, THAPOKCUIOM
Hatpusi, OpomoMm. [Ipumenenue denouna.

0,5

Tema 2.10 Aabaeruanl.

Copep:xxaHue y4eOHOro marepuaja

Anbnerunpl. Metananp (dopManbaerua) M dTaHalb (aleTaibAeruja) Kak
MpPE/ICTaBUTENIN  MpeNeibHbIX alubAeruaoB. KauecTBeHHblE peakuuu Ha
KapOOHWIBHYIO IpyMIly (peakuus «cepeOpsiHOro 3epKajiay, B3auMoJeicTBHE €
ruapokcugoM menu (II) u ux nmpumeHeHue Ui OOHAPYXKEHHS MpPENEIbHBIX
QJIBJETUZOB B IPOMBILIUIEHHBIX CTOYHBIX BOJAX. TOKCHMYHOCTh QJIbJETHIOB.
[IpumeHeHne GopMabaernaa u aneTalbaeruia.

0,5

Tema 2.11 KapOoHoBbI€ KHCJI0TBI.

Copep:xaHue y4e0HOIro MmaTepuaJja

KapOoHoBbIe KHMCIOTBI. YKCycHas KHCJIOTa Kak HpPEICTaBUTENb MpPEesIbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XHMHYECKHE CBOWCTBa (Ha MpHMepe
YKCYCHOM KHCIOTBI): pEaKIMH C MeTalUylaM{d, OCHOBHBIMU OKCHIAaMU,
OCHOBAaHUSMU U COJISIMH KakK MOATBEPXkJACHHE CXOJICTBA C HEOPraHMYECKUMU
KuciaoTaMu. Peakius aTepuukannuy Kak crnoco0 NoJydeHHsl CI0KHBIX A3(PUPOB.
[Ipumenenne ykcycHoil kucnoTel. [IpencraBieHue O BBICHIMX KapOOHOBBIX
KHCJIOTaX.

0,5

Tema 2.12 Cioxubie 3pupbl U
JKUPBIL.

CamocrosiTesibHAs padoTa

Crnosxubie 3Qupbl U xkupbl. CrokHbIE d3QUPHI KaK MPOIYKTHl B3aUMOIEHCTBUS
KapOOHOBBIX KHUCIIOT cO criupTraMu. [IpumeHeHne ciaoKHbIX 3(pUPOB B MUIIEBOM
U apQroMEpHOI TPOMBIIUIEHHOCTH. JKUPBI KaK CIOKHBIE A(UPHI TIUIEpUHA U
BBICIIUX KapOOHOBBIX KUCIOT. PacTUTeNbHbIE M )KMBOTHBIE JKUPBI, UX COCTaB.
PacniozHaBaHne pacTUTENBbHBIX JKUPOB HAa OCHOBAaHMM MX HENPEIEIBHOTO
xapaktepa. [Ipumenenue xupoB. I'napoIn3 UM OMBUIEHUE )KUPOB KakK Croco0
MPOMBIIIJIEHHOTO TOJIYY€HHUS COJel BBICIIMX KapOOHOBBIX KUCIOT. Mblia Kak
COJIM BBICIIMX KapOOHOBBIX KHCIOT. MoIoIIKe CBOICTBA MBLJIA.

12

26



[Ipe3enranus no reme:
1. IlpumeHeHue xKupos.
2. Mbuia Kak cou BBICIIMX KapOOHOBBIX KHCIIOT.
3. Moromue cBOHCTBa MbLJIA.

Tema 2.13 YrieBoasbl.

Conepxxanue yueOHOro Marepuasa

Yrinesonsl. Kimaccupukanus yriaeBomoB. HaxoxaeHue yrieBoJIOB B MPHUPOJC.
I'moko3a kak ampaerupocnupT. bpoxenue rmoko3sl. Caxaposa. ['maposnus
caxapo3pl. Kpaxman u 1nemnono3a Kak OHOJIOTUYECKHE — IOJIMMEpHI.
XUMHYECKHE CBOMCTBa Kpaxmajga M ILEJUII0JIO3bl (THAPOJU3, KadeCTBEHHAs
peakuus ¢ Ho/J0M Ha KpaxMmal U ee IpUMEeHEeHHe ISl OOHapYKEHUsI Kpaxmalia B
npojaykrax nurtaHus). llpuMeHenue u OuoJoruyeckas pojib YIJIEBOJOB.
[TonsiTHEe 006 MCKYCCTBEHHBIX BOJIOKHAX HA IPUMEpPE alleTaTHOTO BOJIOKHA.

0,5

Tema 2.14 AMMHOKHCJIOTHI U
0eJIKH.

Copep:xaHue y4e0OHOro MmaTepuaja

AMuHOKUCTOTEI U Oenku. CocTaB M HOMEHKJIATypa. AMHUHOKHCIOTHI Kak
am(poTepHbIe OpraHuyeckue coenuHeHus. [lenTumHas cBs3b. buosjormdeckoe
3HauUeHUe a-aMMHOKUCIOT. OOnacTu NpuUMEHEHHs aMHHOKUCIOT. benku kak
npupoanbie Ouomnosimmepbl. CocTaB M CTpoeHHE O€lIKOB. XUMHYECKHE
CBOMCTBa O€NKOB: THUApOJW3, jAcHaTyparus. OOHapykeHHe OelIKOB IpH
ITOMOIIIM Ka4eCTBEHHBIX (IBETHBIX) peakiuid. [IpeBparieHuss OSIKOB MHUIIU B
opranusme. buosornueckue ¢pyHkiuu 6enkoB. McciaenoBaHue CBOMCTB OCIIKOB.

0,5

Tema 2.15 UnenTudgukanus
OPraHuYecKUX COeINHEeHUI.

CamocTosiTesibHasi padoTa

Nnentudukanus opraHMYecKUX COCIWHECHHMH. ['eHeTHYecKas CBS3b MEXIY
KJIJacCaMU OPTraHWYECKUX COCTUHEHUU. THUIBI XUMHUYECKUX peakIuil B
OpPraHMYecKOW  XMMHH. PelieHue  SKCIEpUMEHTAIbHBIX  3aJad  Ha
pacro3HaBaHUE OPraHMYECKUX BEIICCTB.

[IpesenTanus mo Teme:
1. HWpentudukaus opraHuueCKUX COCAUHCHHUM.
2. T'enernueckasi CBA3b MEKIY KIACCAMH OPTaHUYECKUX COCTMHEHUM.

12

Pa3pen 3. Xumus u ;Ku3HbL

Tema 3.1 Xumus u 310poBbe.
XuMHSA B NIOBCEeIHEBHOM KH3HHU.

CamocrosiTesbHasi padora

Hayunble MeTO bl MO3HAHUS B XUMHUH. VICTOUHMKM XUMUYECKOH HH(pOpMaIUH.
IMouck wuHpOpMaLMU MO Ha3BaHWUAM, WICHTU(PHUKATOPAM, CTPYKTYPHBIM
¢dopmynaM. MoienupoBaHUue XUMUYECKHUX TMPOIIECCOB M SBJICHUHN, XUMUYECKUI
aHaJIN3 U CUHTE3 KaK METO/bl HAYYHOIO [TO3HAHUS.

Xumuss u  31p0poBbe. JlekapcTBa, (epMEHTBI, BHTAMUHBI, TOPMOHBI,

12

27



MUHEpalibHbIe BOJBL. [IpoOembl, CBS3aHHBIE C IPUMEHEHUEM JICKapCTBEHHBIX
npemapaToB. BpeaHple TpUBBIYKKM H  (DAKTOPBI, pa3pylialoniue 3710pPOBbE
(kypeHue, ynoTpeOieHHE aNKOrojs, HapkoMaHus). PampoHanbsHOE NUTaHHE.
ITnmessie no6aBku. OCHOBBI IUIIEBOM XUMHHA. XWUMHS B IIOBCEIHEBHOM
*u3HU. Motonue U uuctsamme cpenactsa. CpencrBa OOpbObI C OBITOBBIMH
HACEKOMBIMH: PENEIUICHThI, HHCEKTUIUIBL. CpencTBa JHYHONW TUTHECHBI H
kocMmetukn. [IpaBuia ©Oe3omacHO pabOThI €  €IKHUMH, TOPIOYUMH H
TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMHU OBITOBOW XUMHUU. OCHOBBI IMHIIEBOM
XUMHUA

[Ipe3enTanus no teme:
1. XuMus B NOBCEIHEBHOM KU3HU.
2. XuMmwus # 3710pOBbE.
3. Bpemablie MpUBBIUKH U (HAaKTOPHI, pa3pyIIAOIIAEe 3I0POBhE

Tema 3.2 Xumus u cejibckoe CamocrosiTeJibHasi paboTa 12
X0351iCTBO. XUMHST M CEITBCKOE XO3SIMCTBO. MUHEpaNIbHBIE U OPraHUYECKHE YHAOOpEHUSI.
XuMus ¥ JHEepreTuKa. CpencTsa 3amuThl PaCTCHHIA.
Xumus u sHepreTuka. [I[prupoaHbie ICTOYHUKH YTiieBoAOpoAOoB. [IpupoaHbiii u
MOMTYTHBIA HEPTSHOHN Ta3bl, UX COCTaB U HcIoib3oBanue. CoctaB HepTH U ee
nepepabotka. Hedrenpomykrel. OxrtaHoBoe uuciao OensuHa. Oxpana
OKpyXamlmiei cpenbl npu  HedremepepaboTke U TPAHCHOPTHPOBKE
He(TenpoIyKTOB. AJIbTepHATUBHBIE UCTOYHUKU SHEPTUH.
Xumusi B crpoutenbcTBe. llement. beron. Ilogbop onTuManbHBIX
CTPOUTENIbHBIX MAaTEPUAJIOB B MPAKTUYECKON JESITEILHOCTH YEJIOBEKA.
[Ipe3enTtanus mno teme:
1. Xumus u SHEpreTHKa.
2. OxpaHa  oOkpyxawouei cpexpl 1npu  HedpTenepepaboTKe U
TPaHCIOPTHPOBKE HE(YTEIPOIYKTOB
3. XuMus B CTPOUTEIILCTBE.
4. Xumus v cenbCKoe X0341UCTBO
Tema 3.3 Xumusi 1 3K0JIOTHS. CamocrosiTesbHasi padora 12

[IpesenTanus no teme:

XuUMHUA U 9KOJOTHs. XHMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CpelIpl U €ro
nocneactBus. Oxpana rujgpocdepsl, MouBbl, atMochepbl, GIIOpsl U (GayHbl OT
XMMHMYECKOTO 3arpsi3HEHUS.

[Ipe3enTanus 1o reme:




no

XHUMHUS U IKOJIOTHSL.

XUMHUYECKOE 3arpA3HEHUE OKPYKAIOLICH Cpe/bl U €r0 MOCIEICTBHSL.
Oxpana ruzapocdepsl, MouBbl, arMocdepsl, (Gaopsl u ¢ayHbl OT
XUMHYECKOTO 3arpsi3HEHUSL.

JudpepeHupoBaHHbIN 1
3a4er
Bcero: 108
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