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1. OBIIASI XAPAKTEPUCTHKA PABOYEN MPOI'PAMMBI
OBIIEOBPA3OBATEJBHOU JUCHUIIJIMHBI «XUMMUA»
1.1. MecTo aucUMIVIMHBI B CTPYKTYpe o0pa3oBaTtenbHoi nporpammsel CI1IO
Oobmeobpa3oBaTeNbHass OHCLUUIUIMHA «XUMHUS»  SBJSAETCS 00s3aTEIBHONW  YaCThIO
o0mmeodpa3oBaTeNbHOrO IHMKJIa 0OpazoBaTenbHON mporpammsl B coorsercTBun ¢ ®I'OC CIIO
MO CHELHUATBHOCTSIM:

23.02.01 Opranmnzauust NepeBO30OK U YIIPABIEHHE HA TPAHCTIOPTE (IO BUIAM)
23.02.07 Texuudeckoe 0OCTyKUBAHUE H PEMOHT aBTOTPAHCIIOPTHBIX CPENICTB
38.02.01 DxoHOMHMKA U OyXTanTepCKUid yueT (10 OTpaciisiM)

hal A e

08.02.12 CTpouTeNnbCcTBO W S3KCIUTyaTallus aBTOMOOWJIBHBIX JOPOT, a3pOAPOMOB U
TOPOACKHUX MyTei COOOIIEeHHUS
5. 23.02.04 TexHuueckass »>3KCIUlyaTauusi MOABEMHO-TPAHCIOPTHBIX, CTPOUTEIBHBIX,
TOPOXKHBIX MAIIUH M 00OPYAOBaHUS (10 OTPACIISIM)
6. 25.02.08 DkcmyaTanus O€CIUIOTHBIX aBUALTHOHHBIX CHCTEM.

[IpuknagHOH MOAyJb BKIHOYaeT pasnen 8 «Xumust B OBITY M NPOU3BOACTBEHHOU
JESTEeJIbHOCTH 4Y€JIOBEKay», KOTOPBIA peannu3yeTcs A BCEX CINEeLMATIbHOCTEN METOAOM peLIeHUs
KEHCOB, CBSI3aHHBLIX C JKOJIOTMYECKOH O€30MacCHOCTBI0 M OLIEHKOM MOCJIEACTBHI OBITOBOH U
NPOM3BOJCTBEHHON NIESITEIbHOCTH, COOTBETCTBYIOIIEH OTpacyisiM Oyayied mpodeccCHOHaTbHON
AESATEeIBHOCTH O0YHarO X CS.

1.2. lesn 1 n1aHHpYeMBbIE Pe3yJabTAThI 0CBOCHHS JUCLHILIHHbI

1.2.1. e u 327244 AUCUMILIIMHBI

Conepsxanne nporpammbl 0011e00pa30BaTENbHON TUCIUILTUHBI « XUMHs» HAIPaBICHO
Ha JOCTHKEHUE CIENYIOIINX eJaeH:

- (bopMUPOBaHHE CUCTEMbl XMMUYECKUX 3HAHWI KaK BaKHEHIIEH COCTaBIISIOIIESH
€CTEeCTBEHHO-HAYYHON KapTHHBI MHpPA, B OCHOBE KOTOPOH JieXKaT KIIOYEBbIE IOHSTHS,
(byHIaMeHTaIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOEHHE SI3bIKA HAYKU, YCBOCHHE M TIOHUMAaHUe
CYIIHOCTU AOCTYITHBIX 00OOIIEH MUPOBO33PEHYECKOr0 XapakTepa, O3HAKOMIICHHE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJIEHMUS,

- dbopMupOoBaHHE W pPa3BUTHE NPEACTABICHUH O HAY4YHBIX METOJAX ITO3HAHMUS
BEIIECTB U XUMHUYECKUX PEaKIUil, HEOOXOIUMBIX IJIsl MPUOOPETEHUs] YMEHUH OPUEHTHPOBATHCS
B MHpE BELIECTB U XUMUYECKUX SIBJIEHUI, UMEIOIINX MECTO B MPUPOJE, B NMPAKTUYECKOH U
MMOBCEHEBHOM JKU3HU,

- pa3BUTHE yYMEHUH M CIIOCOOOB AEATENBHOCTH, CBSI3aHHBIX C HAOMIOZCHUEM H
OOBSICHEHHEM XUMHYECKOTO SKCIEPUMEHTa, COONIOASHUEM MpaBml 0e30MacHOro odpalieHus ¢
BELIECTBAMH.

3agauyy AMCUHHILIMHDI:



1) chopMUPOBAaTh TMOHUMAHHE 3aKOHOMEPHOCTEH  MPOTEKAHWS XUMHUYECKHX
MPOLIECCOB U SIBJIEHUN B OKPY KAIOLIEH Cpenie, a TAK)Ke UX CBsI3b C LEJOCTHON HAy4YHOUN KapTUHOM
MHpa U IPYTUMH €CTeCTBEHHBIMH HayKaMH,

2) pPa3BUTb YMEHHsI COCTABJISTH (DOPMYJbI HEOPraHUYECKUX M OPTaHUYeCKHUX
BEIIECTB, YPAaBHEHUS XUMUYECKUX pEaKIMid, OOBSICHITH WX CMBIC], HWHTEPIPETHPOBATH
PE3yIbTaThl XUMUYECKUX KCIIEPUMEHTOB,

3) copMUpOBaTH HaBBIKU MPOBEACHMUS MPOCTEUIINX XUMHYECKUX
SKCIEPUMEHTANIbHBIX HUCCICAOBAHUI ¢ COOJIOAeHHEeM MpaBui Oe3omacHoro obpaliueHus ¢
BEIECTBAMH U JJAOOPAaTOPHBIM 00OPYAOBAHHEM;

4) pPa3BUTb yMEHHUS HAXOAWTh, AHAJIU3UPOBATH W KCIOJIH30BATH WH(POPMAIUIO
XUMHUYECKOTO XapakTepa W3 Pa3IMYHbIX WH(POPMALMOHHBIX MCTOYHUKOB, BKJIFOYAsl YYEOHYIO
JUTEPATypPy, HAy4HbIC TTyOJIUKALIMU U UHTEPHET-PECYPCHI,

5) c(OpMHUPOBATh YMEHHsI MPOTHO3UPOBATH TMOCHEACTBUS CBOEH NESTENbHOCTH W
XUMHUYECKUX MPHUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MPOIECCOB, YUUTHIBAS BO3MOKHbBIE
5KOJIOTMYECKHE U COLUAJIbHBIC BO3JEHCTBHSI,

6) copMUPOBATh TOHUMAHUE 3HAYUMOCTH JOCTIKEHHH XUMHYECKOH HAyKH |
TEXHOJIOTUH MUl Pa3BUTHsS COLMAJIBHONH W TMPOM3BOACTBEHHOH cdep ¢ yMEHHEeM NPUBOIHTH
MPUMEPBI UX MPUMEHEHHSI B Pa3JIUYHbIX chepax KU3HU.

1.2.2. [lnanupyembie pe3yJbTAThl OCBOEHHUS 0011e00pa30BATEIbHON JMCHHILIUHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Ocoboe 3Hauenme oOmeoOpaszoBaTeNbHAss JAUCLUIUIMHA «XUMHS» HMEET TIpU
dopmuposannu u passutun OK 01; OK 02; OK 04; OK 07 wu IIK, mpencTaBieHHBIX B

AKTYaJIU3UPOBAHHBIX I oC CIIO o CIIEeLIUATTBbHOCTSIM.



Koa n
HAHMEHOBAHHE
(¢popmupyembix
KOMIIeTeHIHI

Ilnanupyembie pe3yabTAaTbl 0CBOCHUS AMCHUILINHbBI

AMcuunJInHapHbie

OK 01. Beibupatb
CHOCOOBI pelIeHus
3ama4
npoeCCHOHATTLHOM
IeSTeIbHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM
KOHTEKCTaM

O6mmue
JInuHOCTHBIE Ppe3yabTATBI JO0J/IKHBI OTPAXKATHL B
4ACTH:
TPYAOBOI'0 BOCIIHTAHHSA:
— TOTOBHOCTH K  TPyAy, OCO3HaHHE  I[IEHHOCTH
MacCTepCTBa, TPyaoodue;
— TOTOBHOCTH K AKTUBHOU ACATCIIBHOCTHU

TEXHOJIOTHYECKOW W COLMAJbHONW HaNpaBJIeHHOCTH,
CrOCOOHOCT ~ MHHULIMUPOBATH,  IUIAHUPOBATH U
CaMOCTOATEJIBHO BBINOJHSATH TAKYIO NEATEJbHOCTD;,
UHTEpEC K pasiudHbiM chepaMm mpodeccHoHATHHON
eI TeIbHOCTH.

MeTtanpeameTHble Pe3yabTATEI JOJKHBI 0TPAKATD:

OsJaaenue

YHHBEPCAJIbHBIMH y4eOHbIMH

MNO3HABATC/JIbHBIMH HeﬁCTBHHMH:
a) 6a3oBble JOrHYecKue TeHCTBHS:

CaMOCTOSITENILHO (DOPMYJTUPOBATh U aKTYaJTHU3UPOBATH
npobiieMy, pacCMaTPUBATh €€ BCECTOPOHHE,
YCTaHABJIWBATh  CYLIECTBEHHBIM  MPU3HAK WK
OCHOBaHHUSl Ui CpaBHEHHs, KiIacCUUKAIMH U
0000I11IeHHMS;

OTPENEISITh eI JESITEIbHOCTY,
napameTpbl U KPUTEPUH UX JOCTIKCHHUS,
BBISIBJIATb 3aKOHOMEPHOCTH U TPOTUBOPEUUS B
paccMaTpPUBAEMBIX SIBJICHUSX,

BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LICJSIM, OLIEHUBATh PUCKH
MOCIIENCTBUN NesITeTbHOCTH.

3aaaBaTb

0) 0a3oBbIe HCCIEA0BATE/IbCKHE AEHCTBHS:

JUuCcHUNINHAPHBIE Pe3yJIbTAThI J0/KHBI OTPAKATh:

IP6 01. chopMUPOBAHHOCTD MPENCTABICHUI: O XMMHUYECKOH
COCTaBJIAIIOLIEN €CTeCTBEHHOHAYYHOW KapTUHBI MHpPA, POJU
XUMHH B TIO3HAHUHM SIBICHWH NPUPOABI, B (HOPMHUPOBAHUU
MBILIUIEHUS] W KyJbTYpPhl JIMYHOCTH, €€ (PYHKLIHOHAIBHON
IPAaMOTHOCTH, HEOOXOOUMOH Uil peIleHUs] MPaKTHUYECKHX
3a1a4 U 3KOJOrHMYeCKH OOOCHOBAHHOIO OTHOIIECHHUS K CBOEMY
310POBbIO U NIPUPONIHOIL cpene;

ITP6 02. BnageHue CUCTEMON XMMMUYECKUX 3HAHHI, KoTopas
BKJIFOYAET:  OCHOBOINOJIATAIOIINE  TOHATUS  (XUMHUYECKUH
SJIEMEHT, aTOM, DJJIEKTpOHHas o0ojiouka aroma, s-, p-, d-
3JIEKTPOHHBIE OpOUTAIN ATOMOB, HOH, MOJIEKYJIa, BAJEHTHOCTb,
3JEKTPOOTPULIATENBHOCTD, CTENEHb OKMCIEHUS, XUMHUYECKast
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIA 00beM, yriIepOaHbIH
ckener, (QYHKIMOHAJNbHAS TPYIIa, pPagukal, H30Mepus,
U30MEpPbI, T'OMOJIOTMYECKUN psi, TOMOJIOTH, YIJIEBOIOPOADI,
KHCJIOPOA- M a30TCOHAEpIKAINE COCOUHEHHs, OWOJIOTHYECKH
aKTUBHBIC BelecTBa (YIJIEBOABI, JKUPBI, OENKH), MOHOMED,
MOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHbIE
COEJIMHEHUs, KPUCTAIJINYECKasl PELIeTKa, TUIbl XUMHUYECKUX
peaxkuuii (OKHCTUTENBHO-BOCCTAHOBHUTENBHBIE, 3K30-U
SHIOTEPMHUYECKHE, pPEaKIUd HMOHHOrO OOMeHa), pPacTBOp,
SJIEKTPOJIUTSI, HEBJIEKTPOJIUTEI, SIEKTPOJIUTHUYECKAS
AUCCOLIMALIMSA,  OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKONW peakluH, XHUMHUYECKOe PABHOBECHE), TEOPHH U
3aKOHBI (TEOpHsT XHMMHUYECKOrO CTPOEHHs] OpraHMYeCKUX
Beumiects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUECKON
auccouranuy, nepuoandeckuii 3axkon [ M. Menneneesa, 3akoH
COXpPaHEHHs] MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK




BJANETh HAaBbIKAMH y4eOHO-HCCIENOBATEIbCKON U
HpOGKTHOfI ACATCIIbHOCTH, HAaBBIKAMHU PA3PCIICHUSA
npobnem;

BBIABJIATH NMPUIUHHO-CJIICACTBCHHBIC CBsA3HU u
AKTYAJIU3UPOBATE 3adavy, BBIABUIaTb THUIIOTEC3Y €€
peUICHNA, HAXOAUTh ApPpTyMCHTBI HJId JOKA3aTCIIbCTBA
CBOUX YTBep}KI[eHI/IfI, 3a1aBaTb napaMeTpbl u
KPUTEPUH PELLICHUS,

AHATIU3UPOBATh MOJYYCHHBIE B XO4€ PCHICHUA 3aaa4un
pPE3ybTAaTHhI, KPUTHYCCKU OLCHUBATDH nux
JIOCTOBEPHOCTb, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX,

YMETE MNEPEHOCUTH 3HAHUA B T[MO3HABATCIIBHYIHO U
MPaKTUYECKYIO O0ACTH KU3HEEATEIbHOCTH.

XUMHH, (AKTOJOTHYECKHE CBEIEHHs O CBOHCTBAaX, COCTAaBE,
NoJydeHMH U O€30macHOM  HCIIOJIb30BAHMU — BAXKHEHIIHMX
HEOPraHWYeCKUX W OpraHWYeCKUX BEUIECTB B OBITY U
MPaKTHYECKON AESATEIbHOCTH YEJIOBEKa,

IIP6 03. chopMUPOBAHHOCTH YMEHHUI BBIABIISATH XapaKTEPHBIC
MPU3HAKK U B3aUMOCBS3b W3YYEHHBIX IOHATUH, MNPUMEHSTH
COOTBETCTBYIOLIME IOHATHS MPU ONHCAHUM CTPOCHUS W
CBOMCTB HEOPraHMYECKUMX M OPraHUYEeCKUX BEIIEeCTB U HX
MIPEBPALIECHNI, BBIBIATh B3aUMOCBSI3b XUMHUYECKUX 3HAHUM C
MOHATUSAMH U NMPEACTABICHUSMH JPYTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

P6 04. chopMUPOBAHHOCTH YMEHHH  HCIOJB30BATH
HAaUMEHOBAaHMS XHMHMUYECKUX COEAUHEHUH MEXIyHapOJHOIO
COH03a TEOPETHUYECKON W MPUKJIANHONW XUMHUU U TPUBUAJIbHBIC
HAa3BAHUS BAKHEHIINX BEINECTB (3TUJICH, AlleTHIICH, IIHLIEPHH,
dbeHon, dpopManmbaerua, YKCyCHass KUCJIOTA, TJIMLHH, YrapHbIH
ra3, yrJIGKUCJIbIA ra3, aMMHaK, raiieHas M3BeCTb, HeraleHas
U3BECTb, NHUTHEBAS CONA WU JPYTUX), COCTaBIATH (POPMYJIBI
HEOPraHWYeCKNMX M OpPraHUYeCKUX BELIECTB, YPaBHEHUs
XUMHUYECKUX pPEaKUUH, OOBSACHATH MX CMBICKT, MOATBEPIKAATH
XapakTepHbIE XUMHUYECKHE CBONCTBa BEIIECTB
COOTBETCTBYIOLIUMH 3KCIEPUMEHTAMH U 3aIUCAMH YPABHEHUN
XUMUYECKUX PEaKLU;

P66 05. chopMHPOBAHHOCTL YMEHUH  YCTaHABJIUBATH
MIPUHAAJIEKHOCTD W3Y4YEeHHBIX HEOPTaHUYECKHUX 51
OpPraHUYEeCKHUX BEIECTB K ONpPENENICHHBbIM KjaccaM U IpyIaM
COCAMHECHUM, XapakTepu3OBaTb MX COCTaB M BaKHEUIINE
CBOJCTBA, OIIPEAETATD BUABl  XUMHYECKHX CBsI3€ei
(xoBaNeHTHAs,, MOHHAS, METAJUTMYECKAs, BOIOPOIHAsS), THIIBI
KPUCTAJUIMYECKUX PELIETOK BEINECTB, KJIACCU(PHUIIMPOBATH
XHMHUYECKHUE PEaKLUH,

PG 07. chopMUPOBAHHOCTh YMEHHI MPOBOJUTH PACUETHI 110
XUMHUYECKUM (popMysiaM B ypaBHEHHSIM XUMHIECKUX PEaKIUi ¢
UCTIOJIb30BaHUEM (PU3NYECKUX BEIUYHH, XapaKTEPHU3YIOIIHX
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BEIECTBA C KOJIMYECTBEHHOIl CTOPOHBL. MaccChl, 0OObeMa
(HOpMaJNbHBIE  YCIOBHsI) Ta30oB, KOJNMYECTBA  BEINECTBA;
HUCIOJIB30BATE CUCTEMHBIC XUMHWYCCKUC 3HAHUA OJISA NPUHATUA
peH_IeHI/Iﬁ B KOHKPECTHBIX JXKU3HCHHBIX CHUTyallUsAX, CBA3AHHBIX C
BCIICCTBAMUA U UX MPUMEHCHUCM.

OK 02. Mcnonp3oBaTh
COBpPEMEHHBIC
CpeACTBa MIOUCKA,
aHamu3a u
UHTEPIpPETaluu
uHpOpMaLUH 1
UH(POPMALIMOHHBIE
TEXHOJIOTUH IS
BBIMOJIHEHUS 37124
npoeCCHOHATTLHOM
IESITeIbHOCTH

JIN4HOCTHBIE pe3yJIbTATBI AOJLKHBI OTPAXKATH B

4acTH:

HEHHOCTH HAYYHOI'0 MO3HAHUS:

— ¢(hOpMHUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHd M OOILIECTBEHHOW MPAKTHUKHU, OCHOBAHHOTO Ha
IUanore KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHHIO
CBOETO MECTa B IMOJHKYJIBTYPHOM MUPE;

— COBEpPIICHCTBOBAHME S3BIKOBOM M  YHUTATEJIbCKOU
KyJBTYpPbl KakK CpEICTBAa B3AUMOACHUCTBUS MEXIY
JFOABMU U TIO3HAHHS MUPA.

MeTtanpeaMeTHbIE Pe3yJbTATHI JOJKHBI OTPAXKATH:

OBjaanenue YHHBEPCAJIBHBIMH y4eOHBIMH

MO3HABATEJbHBIMH AeHCTBHSIMH:

B) paboTta ¢ nungopmaumeii:

— BIIQICTh HABBIKAMH TMOJy4eHHs WHGPOpMAIU U3
UCTOYHUKOB  Pa3HBIX  THUIOB,  CaMOCTOSTEIBHO
OCYIIECTBIIATh TMOWUCK, AHAJN3, CUCTEMATH3ALMI0 U
UHTEPIpETanni0 HHPOPMALMH PAa3IUYHBIX BHIOB H
(dbopM mpencTaBJIeHUS,

— CcO03/1aBaTh TEKCTHl B PA3IMYHBIX (popMaTax ¢ y4yeTom
Ha3HaueHus: WHQOpPMAMU W LeJeBOH ayAuTOpHUH,
BbIOMpAsT ONTUMAIBHYIO (OPMYy TNpEnCcCTaBICHUS H
BU3yaJIU3aLUH;

— OILICHUBATh IOCTOBEPHOCTb, JETUTHMHOCTD
uHpOpMaLUK, €€ COOTBETCTBHE IMPABOBBIM M
MOPaJIbHO-3THYECKUM HOpMaM;

JucuunjnHApHbIe (NMpeAMETHBbIE) Pe3yJbTATHI H JOJLKHBI
OTPAXKATH:

ITP6 06. BnaneHue OCHOBHBIMHU METOAAMH Hay4YHOIO MO3HAHUS
BEIIECTB M XUMHUYECKUX SIBJICHUH (HaOMIONeHue, U3MEpEeHHe,
SKCIIEPUMEHT, MOJIEINPOBAHHE);

PG 07. chopMUPOBAHHOCTb YMEHUI MPOBOAUTH PACUETHI 11O
XUMHUYECKUM (popMysiaM B ypaBHEHHSIM XUMHYECKIX PEAKLIUH C
UCTIOJIb30BaHUEM (PU3NYECKUX BEIUYHH, XapaKTEPHU3YIOIIHX
BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI. Macchl, oObema
(HOpMaJNbHBIE  YCIOBHsI) Ta30oB, KOJNMYECTBA  BEINECTBA;
UCTIOJIB30BaTh CUCTEMHbIE XUMUYECKUE 3HAHMS JUIsl TTPHHATHUS
peLIeHN B KOHKPETHBIX JKHU3HEHHBIX CUTYAIUSIX, CBSI3AHHBIX C
BEIIIECTBAMH U UX PUMEHEHUEM,

IP6 08. cdopMuUPOBAaHHOCTH YMEHUH IUIAHUPOBATH U
BBIMOJIHATD ~ XUMHYECKHH  SKCIEPUMEHT  (TIpeBpaIleHus
OpPTaHUYECKUX BEINECTB NPU HATPEBAHHH, MOJYYCHHE STHIICHA
U U3y4YCHHE €ero CBOWCTB, Ka4yeCTBEHHBbIE pEAaKLUUU Ha
aNbIETUABl, KpaxMmall, YKCYCHYK KHCIOTY, IEHaTyparus
OesKOB MPHU HArPEBAHHUH, [IBETHbIE PEAKIIMU OEIIKOB; MPOBOIUTH
peakIMu HOHHOTO OOMEHa, OIpeneNsaTb Cpeay BOIHBIX
pPacTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha Cyib(dar-, kapOoHaT- U
XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHUS, pemarthb
SKCIEPUMEHTAJbHBIE 3amadyu 1o TemaMm "Metamnel" u
"Hemeramnel") B COOTBETCTBUM C NPAaBWIAMH TEXHUKU
0e30macHOCTH  mpu  OOpalieHuH C  BEIecTBaMU U
nabopatopHbIM  00OPYIOBaHHEM, MPEACTABISITH PE3yJIbTAThI
XUMHUYECKOTO SKCIIEpUMEHTa B (OopMe 3amucu ypaBHEHHH
COOTBETCTBYIOLIUX peakuuid U (OPMyJIMPOBATH BBIBOJABI HA




— BJIaACTb HaBbIKaMHW  paClO3HaBaHUA W 3alllUThI
uHpopMaumy, UHPOPMALMOHHOH  OE€30MacHOCTH
JIMYHOCTH.

OCHOBE 3THX PE3YJIbTaTOB;
P6 09. copMHPOBAHHOCTL YMEHHUS  AHAJIM3HPOBATH
XUMHUYECKYI0 ~ MHPOpPMALMIO, MONy4YaeMyK M3  Pa3HbIX

HUCTOYHUKOB (CpeAcTB MaccoBoil mHpopmarmy, cetb MHTepHET
U Ipyrue).

OK 04. D¢ pexruro
B3aUMOACHCTBOBATh U
paboTtath B
KOJIJIEKTUBE U
KOMaHe

JInuHOCTHRBIE pe3yJabTATHI

YaCcTH:

rPa’KAAHCKOr0 BOCIIUTAHHS:

— TOTOBHOCTb BECTU COBMECTHYIO JEATEIBHOCTH B
UHTEpecax rpa’kI1aHCKOro o0IIecTna,

— YyYMEHHE  B3aUMOACHCTBOBATb C  COLHAJIBHBIMU
WHCTUTYTAMH B COOTBETCTBUU ¢ WX (YHKIUSMHU H
Ha3HAYECHHUEM.

MeTtanpeamMeTHble Pe3yabTATHI JOJKHBI OTPAKATD:

OBnaneHue yHHBEpPCAJbHBIMH KOMMYHHUKATHBHBIMH

AeMCTBUSIMHU:

0) coBMeCTHas1 1eSITeJIbHOCTD!

— TOHUMATh u HCIIOJIb30BAaTh MIPEeUMYyIIEeCTBa
KOMaHJHOH ¥ MHANBHIYAJbHOH padoTsI,

— TIpPUHUMATh  LUEIH  COBMECTHOH  J€ATEIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH AEUCTBUA MO €€
JOCTKEHUIO! COCTaBJIATh TUIaH JIEHCTBU,
pacnpenessiTb poNH C y4eTOM MHEHHH Y4YaCTHHUKOB
00CyK/IaTh pe3yJIbTaThl COBMECTHOM padoThI.

OsBnageHne  yHUBepCAJbHBIMH  PeryJSITHBHBIMH

AeMCTBUSIMHU:

r) NpUHATHE ce0s1 U APYTHUX Jroaeii:

— TPUHUMATb MOTHBBI U apPTYMEHTBI JPYTuX JIOAeH Mpu
aHAJIN3€ PEe3yNbTATOB AEATEIBbHOCTH,

— TIIPU3HABaTb CBOE IPABO U MpPaBO APYIUX JIIOAEH HA
OImKOKH;

— pa3BUBaTh CIOCOOHOCTb MOHWMAaTh MHUP C TMO3HMLIUU

AOJIZKHbBI 0TpakKatb B

JucuuniauHapHbie (MpeaMeTHbIE) pe3yJabTATbl U J0JIKHBI

0TPaXKATD:
IIP6 08. chopMHPOBAHHOCTL YMEHHWH IUIAHUPOBATH W
BBITIOJIHSTh ~ XUMHYECKUH  OKCIEPUMEHT  (TIpeBparieHus

OpPTaHUYECKUX BEINECTB NPU HATPEBAHHH, MOJYYCHHE STHIICHA
U U3y4YCHHE €ero CBOWCTB, Ka4yeCTBEHHBbIE pEAaKLUUU Ha
aNbIETUABl, KpaxMmall, YKCYCHYIO KHCJOTY, [eHaTyparus
OesKOB NP HArPEBaHUH, [IBETHBIC PeaKLUU OEJIKOB; MPOBOIUTD
peakIMu HOHHOTO OOMEHa, OIpeneNsaTb Cpeay BOIHBIX
pPacTBOPOB, KAUECTBEHHBIE PEAKIIMH Ha Cyib(dar-, kapOoHaT- U

XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHUS, pemarthb
SKCIEPUMEHTAJbHBIC 3aJayd 1o TemMaM "Mertamael” u
"Hemeramnel") B COOTBETCTBUM C TPaBUJIAMU TEXHUKU
0e30macHOCTH  mpu  OOpalieHuH C  BEIecTBaMU U

nabopatopHbIM  00OPYIOBaHHEM, MPEACTABISITH PE3yJIbTAThI
XUMHUYECKOTO SKCIIEpUMEHTa B (OopMe 3amucu ypaBHEHHH
COOTBETCTBYIOIUX peakuuii U (HOPMYJIHPOBATH BHIBOABI HA
OCHOBE 3THX Pe3yJIbTATOB.




IPYroro 4yeaoBeka.

OK 07.
CopeiicTBOBaThH
COXPaHEHHIO
OKpY>KaroIlleu cpenpl,
pecypcocOepeKeHHro,
NPUMEHSITh 3HAHUS 00

JInuHOCTHRBIE pe3yJabTATHI

AOJIZKHbBI 0TpakKatb B

qacTu:
IKOJIOrHY€CKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTb  3KOJOTHMYECKON KYJIBTYPBI,
IIOHHUMaHHuE BJIIMAHUWA COLIMAJIBHO-3KOHOMMYCCKUX
MPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLUATBHOMN

JucuuniauHapHbie (MpeaMeTHbIE) pe3yJabTATbl U J0JIKHBI
O0TPAKATh:

IIP6 01. chopMUPOBAaHHOCTE MPENCTABICHUI: O XUMHYECKON
COCTABJISIKOLIEH €CTECTBEHHOHAy4YHOW KapTUHBI MHpa, pPOJHU
XUMHH B TIO3HAHUHM SIBICHWH NPUPOABI, B (HOPMHUPOBAHUU
MBILIUIEHUS] W KyJbTYpPhl JIMYHOCTH, €€ (PYHKLIHOHAIBHON

M3MEHEHUH KIIMMaTa, Cpenpl, OCO3HaHUE rao0anpHOro  XapakTepa | TPAMOTHOCTH, HEOOXOMUMOW mJisl pelleHHs MPaKTHYeCKUX
MIPUHLUTIBI SKOJIOTHYECKUX TIPodIIeM; 3a/1a4 M SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
OepexIBoro — MJIaHUPOBaHUE M  OCYINECTBJIEHUE JelcTBUil B | 3AOPOBBIO U PUPOILHOM CPEXE;
MPOU3BOJCTBA, oKkpyxkaromieii cpeme Ha ocHose 3Hammsa nenei | [IP6 10.  cpopMuMpOBaHHOCTH yMeHME COONIONATH TpaBUia
3¢ deKkTUBHO YCTOWYHMBOTO PA3BUTHUS UETOBEUECTBA, SKOJIOTMYECKH  ILeJIECOO0pa3HOro TMoBeneHuss B ObITy U
NEeNCTBOBATD B —  aKTHBHOE HeIpHSTHE AEHCTBUI, MPHHOCAIMHX Bpex | TPYAOBOIl NEATEIbHOCTH B LENAX COXPAHCHHS CBOCTO 310POBbSI
YPE3BBIYANHBIX OKpY>Karollen cpeae, U OKpyXarolled NPUPOAHOM Cpenbl; YUYUTHIBATH OMACHOCTH
CUTYaLHSIX —  yMeHHe [POrHO3UPOBATH HefaronpusTHble | BO3CHCTBHS Ha XMBbIE OPraHU3MbI ONPENENEHHbIX BEleCTB,
SKOJIOTHYECKHE TOCISACTBUSI  MPEANPHHUMaeMbIx | IOHAMAs  CMBICT  MOKasaTesis MpEeaeabHON  JAOMYyCTUMOM
JNEUCTBUI, MPEIOTBPALLATD HX. KOHLEHTPALIUH.
MeTtanpeameTHbIe pe3yJabTAThI JOJIKHBI OTPAXKATH:
Osnanenue YHHBEPCAJIbLHBIMH y4eOHbIMH
NMO3HABATEJIbHBIMH J1€HiCTBUSIMH:
B) paboTta ¢ nungopmaumeii:
— WCMOJB30BaTh  CpeACTBA  MHMDOPMALMOHHBIX U
KOMMYHUKAITHOHHBIX ~ TEXHOJOTUH B  PEIICHUH
KOTHUTUBHBIX, KOMMYHHUKATHBHBIX "
OpraHU3AITHOHHBIX 3aaa4 c coOmoneHneM
TpeOOBaHUN SPrOHOMHKH, TEXHUKU O€30MacHOCTH,
TUTUEHBI,  pecypcocOepekeHusi,  TNpPaBOBBIX U
STHYECKUX HOPM, HOPM UH(POPMALTMOHHOH
0€30IacHOCTH.
38.02.01 IIK1.5 | XapakTepu3oBaTb XUMHUYECKHE DJIEMEHTHI B 1. JuktanT « MeTaumnueckne / HeMETaJTINYeCKIe CBOHCTBA,
Ocy1ecTBisATh COOTBETCTBUH C UX IMOJOKEHUEM B IMEPUOTNIECCKOM

cucteMe xumuieckux saemerToB J[ M. Menneneera

SJICKTPOOTPULATCIIBHOCTE B COOTBETCTBUE C UX SJICKTPOHHBIM




TEKYIIYIO
IPYIITAPOBKY U
UTOroBoe 00001IeHne
dakToB
XO35MCTBEHHOU
JKU3HH.

23.02.07 TIK2.1
IInanuposarb U
OpTaHHU30BBIBATH
MaTepuaTbHO-
TEXHUYECKOE
obecrieueHne
nporecca
TEXHUYECKOTO
oOCTyKIUBaHUS u
peMoHTa
ABTOTPAHCTIIOPTHBIX
CpencTB u
KOMTIIOHEHTOB.

nux

23.02.04 IIK 2.2

Ocy1mecTBsITh
TUTAHUPOBAHHE,
Opra’Huzaluio U y4€r
pabor npu
SKCILTyaTaluu
MOBEMHO-
TPaHCIIOPTHBIX,
CTPOHTENBHBIX,
IOPOXKHBIX MALINH |
obopynoBaHusl.

OuennBaTh nocneacTBUs OBITOBOH U POU3BOIACTBEHHON
IESITENIbHOCTH YEJIOBEKA C TTO3ULIMHI SKOJIOTHYECKON
0e30MmacHOCTH

Paznnuate HCTUHHBIE PACTBOPHI

XapakTepu30BaTh BIMSHUE KOHLIEHTPALUU PEarupyroInx
BEIICCTB U TEMIIEPATYPbI HA CKOPOCTb XUMHUICCKUX
peakuuii

XapaKTepmoBaTb BJIUAHUE UBMECHCHUA KOHLCHTPAIUN

BEIIECCTB, pCAKIHUU CPEABLI U TEMIICPATYPhI HA CMCIICHUEC
XUMHUYCCKOr'O paBHOBECH A

CTPOCHUEM U MOJIOXKCHUEM B nepnonnqecxoﬁ CUCTCME
xumuaeckux aneMeHToB J[. Y. Menneneesay.

2. 3aaHus Ha XapaKTCPUCTUKY XUMHUYCCKUX 3JICMCHTOB 1O
IMOJIOKCHHIO B HepHOI[PI"IeCKOfI CHCTEME.

Keiic (¢ yuerom Oynymeli mpoheCCHOHATBHOM ASSITETbHOCTH)
Bo3moxHBIE TEMBI KEHCOB:

1. ITorerieHue KiMMaTa U BBICBOOOKACHNE Ta30BbIX THIPATOB
CO JIHa OK€aHa.

2. byaymue Matepuaibl A1l aBUa-, MallIMHO- U
pUOOPOCTPOCHHUSI.

3. HoBble MaTepuabl Uit COTHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE PAaCTUTENBHBIX IIPENapaToOB

1. 3anaun Ha MPUTOTOBJIEHUE PACTBOPOB.

2. IIpakTHKO-OpUEHTUPOBAHHBIE PACUETHBIE 3aAaHUS Ha
IUCTIEPCHBIE CUCTEMBI, UCTIOIb3yEMBbIE B OBITOBON U
MIPOU3BOACTBEHHON NESITENIbHOCTU YEJI0BEKa
IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHNs HA

aHamu3 (paKkTOPOB, BIMSIOLUINX HA U3MEHEHHE CKOPOCTH
XUMHUUYECKON peakunu. IIpakTUKO-OpHEeHTUPOBAHHBIE 3a1aHUS
Ha npuMeHeHue npuHuuna Jle-Illatense ns HaxoXxaeHUs
HaIPaBJICHUs] CMEILEHUS] PABHOBECUSI XUMHUYECKON PEAKLINU U
aHamu3 (aKTOPOB, BIMSIOLUINX Ha CMEIEHNUE X UMHYECKOTO

paBHOBeECHUS

1. 3ananus Ha cocTaBIeHHe Ha3BaHUM OpraHUYeCcKUX
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23.02.011IK 1.1

IInanuposars,
BBITOJHATh u
KOHTPOJIMPOBATH
MEePEBO30YHbBII
npoLecc Ha

TPAHCIIOPTE, B TOM
Yrciie ¢ MPUMEHEHHEM
COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTUI
yIpaBJICHUS
NEPEBO3KAMHL.

08.02.12 IIK 3.2

Ocy1mecTBsITh
KOHTPOJIb KauecTBa
TEXHOJIOTUYECKHX
MPOIIECCOB U MPUEMKH
BBITIOJTHEHHBIX pabOT
10 CTPOUTENHCTBY
ABTOMOOMJIbHBIX
JOPOT U a3POJPOMOB.

25.02.08 IIK 4.4

Ocy1mecTBsITh
00paboTKy NaHHBIX,

KnaccuguuupoBarb opraHnuecKre BEIIeCTBa B
COOTBETCTBUU C UX CTPOCHUEM

OuennBaTh nocneacTBUs OBITOBOH U POU3BOIACTBEHHON
IESITENIbHOCTH YEJIOBEKA C TTO3ULIMHI SKOJIOTHYECKON
0e30MmacHOCTH

CocTaBisaTh YPaBHEHUA XUMHUYCCKUX PCAKIIUNU NOHHOT'O
oOmeHa ¢ Y4aCTUEM HEOPTaHUYICCKUX BCIICCTB

KnaccuguuupoBarh HEOPraHMYECKHE BEIECTBA B
COOTBETCTBUU C UX CTPOCHUEM

COeMHEHUH MO TPUBUAIBHON WM MEKIYHApOIHOU

CHUCTEMaTUYECKON HOMEHKJIAType.

2. 3ajaHus Ha COCTaBJI€HHUE MOJHBIX U COKPALEHHbIX
CTPYKTYPHBIX (POPMYJT OPTaHUYECKHX BEIIECTB OTEIbHBIX

KJIaCCOB.

3. IlmanoBsrii cpe3 (Tect 2 BapuanTta) no pazaeiay 2 «Opranuueckas

XUMHSA» MO JUCIIATIIHHE <« XHUMHSD)

Keiic (¢ yuerom Oynymeii npodheCCHOHATBHOM ASSITETLHOCTH)

Bo3MOXKHBIE TEMBI KEHCOB:

1. ITorerieHue KIMMaTa U BBICBOOOKACHNE Ta30BbIX THIPATOB
CO JIHa OK€aHa.

2. byaymue Matepuaibl A1l aBUa-, MallIMHO- U
pUOOPOCTPOCHHUSI.

3. HoBble MaTepuabl Uit COTHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE PAaCTUTENBHBIX IIPENapaToOB

1. 3ananus Ha cocTaBIeHNE MOJNEKYJISIPHBIX U HOHHBIX peakLuil

C y4aCTHEM KHUCJIOT, OCHOBAHMI U COJIEeH, YCTAHOBJICHUE
U3MEHEHUsI KUCJIOTHOCTH CpeJlbl

1. Tect «HomeHnknaTypa U Ha3BaHUE HEOPTaHUYECKHUX BELIECTB
UCXOJIS U3 MIX XUMHUYECKOH (POPMYJIBI MJIH COCTABJICHUE
XUMHUECKOH (HPOPMYJIbI HICXO/S U3 Ha3BAHHS BELIECTBA 110

MEXKAYHAPOAHON MM TPUBUAIBHON HOMEHKIIATY PEY.
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MOJIY4E€HHBIX OT
(YHKIIMOHAJIBHOTO
obopynoBaHus,
CHCTEM PErUCTPAIHH
ITOJIETHOM
uHpopManuy, ¢
LIEJIbI0 COOJTIOIEHHS
TpeboBaHu
BO3IYIITHOTO
3aKOHOIATENbCTBA B
obnactu odecreueHus
0e30macHOCTH
IIOJIETOB;

VcraHaBiIuBaTh 3aBUCUMOCTD (I)I/ISI/IKO-XI/IMI/ILIGCKI/IX
CBOICTB HEOPTaHNYCCKUX BECIICCTB OT CTPOCHHUSA aTOMOB
" MOJICKYJI, 4 TAKKEC THUIIA KpHCTaHHquCKOﬁ pEemICTKH

2. 3a1aHus MO KJIACCU(UKALIMK, HOMEHKJIATYPE U XUMUYECKIM
(dbopMyTaM HEOPTaHMUECKUX BEIEeCTB PA3IMYHBIX KJIaCCOB.

3. Tecrw (2 BapuanTa) Mo paszaciay | odmias u HeopraHuuecKas
xumug. Tema 1 BBeacHue. X UMHUYCCKHUE MOHATHA U 3aKOHBI. Tema 2
MIEPUOAMYECKHH 3aK0H M neproandeckas cucrema [ 1. Menzaeneesa.
Ilo auctmrumuae «Xumusay

1. Tect «OcoOeHHOCTH XUMUYECKHUX CBOMCTB OKCHUIOB, KUCIIOT,

OCHOBaHUM, aM(pOTEePHBIX TUIAPOKCUIOB U COJICI.

2. 3ajaHusl Ha COCTaBlIeHUE YPaBHEHUM XUMHUUECKUX PEaKLUii ¢

Y4aCTHEM MPOCTBIX U CJIOKHBIX HEOPraHUYECKUX BELIECTB!
OKCHUZOB METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX HJIEMEHTOB,;
HEOPraHUYECKUX KHUCJIOT, OCHOBAHHUH U aM(OTEPHBIX
TUAPOKCHUIIOB, HEOPTaHUYECKUX COJIEH, XapaKTePU3YIOIIUX UX
CBOWCTBA M CIIOCOOBI MOy YSHHUSI.

3. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3aJaHUS HA
CBOICTBA U MOJYyYEHUE HEOPraHUYECKHUX BEILIECTB

4. Tectnl (4 BapuanTa) no reMam: «OCHOBHBIE KJIaCChI
HEOPraHUYECKHUX COeNNHEeHM, «Ileprnognyecknii 3aK0H.
CtpoeHue aToMa» IO JUCLUIIIMHE « XUMUSD?.
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2. CTPYKTYPA n COAEP/)KAHUE OBIIEOBPA3OBATEJIBHOI
JUCIUIIVIMNHBI «XUMHWA»

2.1. O6beM AUCUUNJIHHBI U BUABI Y4eOHOH padoThl

. Oo0bem B

Bun yueoHoii padoThl
yacax

O0bém o0pa3oBaTebHOI NPOrpaMMbl AUCHUILTHHBI 56
Coaep:kaHue yueOHOro MaTepuaJa 56
BT. 4.
TEOPETUIECKNE 3aAHATUSA 34
MPAKTUYECKUE 3aHATUSA 22
nabopaTOpHbIE 3aHSITHS
KOHTPOJIbHBIE PadOTHI 4
IIpodeccnonanbHO OpHEHTHPOBAHHOE COepiKaHue (coaepKaHHe 3
NPHUKJIAJTHOTO MOAY.JIS)
BT. 4.
TEOPETUIECKNE 3aHATUSA 4
MPAKTUYECKUE 3aHATUSA 4
Ipome:xyTounast arrectanus (nudepeHINPOBAHHBIN 3a4eT) 2
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2.2. TemaTH4ecKuii NJIAH U COAEPKAHNE THUCUHILIHHBI

HaumenoBanue
pa3aesioB U TeM

Coaep:xkaHue yueOHOro marepuaJa (0CHOBHOeE U MpodecCHOHAIBLHO OPHEHTHPOBAHHOE),
Ja00paTOpPHBbIE H NPAKTHYECKHE 3AHATHS, MPUKJIATHON MOAYJIb

O0ném
4aCoB

dopmupyemsbie
KOMIIEeTeHIIUU

1

2

4

Coaepxanue yueOHOro

MaTepHaa

56

Pazgen 1. Teopernueckue 0CHOBbI XUMUH

16

Tema 1.1.
OcHOBHBIE
XUMHUYECKHE IIOHSITUS
U 3aKOHBL, CTPOCHHUE
ATOMOB  XHMHYECKHX
3JIEMEHTOB

Coaep:kaHue yueOHOro MaTepuaJa

Xumudeckuit seMeHT. AToM. SAapo atoma, U30TOMbI. DJEKTPOHHAs 000JI0UKa. DHEPreTHUECKUe
YPOBHH, TOAYPOBHHU. ATOMHBIE opOuTtanu, s-, p-, d- snemenTl. OCOOCHHOCTH pacripeeIeHHs
3JIEKTPOHOB IO OpOUTANSIM B aTOMAax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUONOB. DJIEKTPOHHAS
koH(urypanust atoMoB. OCHOBHBIE XUMUYECKUE 3aKOHbI

IpakTuyeckue 3aHsATHS

IIpaktuyeckast pabora Nel. «OCHOBHbIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHUU WM PaCUYeThl IO
YPaBHEHUSAM XUMUYECKUX PEaKLIAD».

OTHocuTeNnbHBIE aTOMHAsl U MOJieKyJsipHas maccel. MonspHas Macca. KonndecTBo BelecTsa.
MaccoBast nonsi BemiecTBa. 3akOoH AsBoranpo. MomsipHblii o0beM ra3oB. OTHOCHUTENIbHAS
MJIOTHOCTH ra3oB. PacueTsl mo YPABHEHUAM XUMHUYCCKUX peaKL{I/Iﬁ C HCIIOJIb30BAaHUEM MacCOBOM
JIOJTU BEIeCTBa, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 1.2.
Ilepunonnueckuii 3aKOH
u Ilepnonnyeckas
CHUCTEMA XUMHUYECKUX
snementoB . W
MengeneeBa, UX CBSI3b
c COBPEMEHHON
Teopuen CTPOEHHUs
aTOMOB

Coaep:kaHue yueOHOro MaTepuaJa

IpakTuyeckue 3aHsATHS

IIpakTrueckas padora Ne2. «M3ydeHne nepuoANYECKIX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3H CO
CTPOEHUEM aTOMOBY.

Ilepuonuueckast cucrema xumuueckux sjnemeHToB .M. Menneneesa. CBsi3b mepuoanvecKoro
3akoHa U [leprnoanyeckoi CUCTEMBI XUMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM TEOpHUEN CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsI CBOWCTB XHMHYECKHX 3JIEMEHTOB, OOpa3yeMbIX HMHU
MPOCTBIX U CJOXKHBIX BEIIECTB MO rpynmnaMm u nepuopam Ilepuoaudeckoil cucreMbl. 3HaueHUE
MEePUOJUYECKOr0 3aKOHA W CUCTeMbl XxUMH4Yeckux odyeMeHTOB J[M. Menneneesa B pasBuTHH
HAyKH.

YcTaHOBNEHHE CBA3HM MEXAY CTPOCHHMEM aTOMOB XUMHYECKHMX 3JIEMEHTOB U MEPUOAUYECKUM
U3MEHEHUEM CBOWCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAUHEHHN B COOTBETCTBUHU C MOJIOKEHUEM
Ilepuoanueckoil cucremsl. PeleHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3a[aHUI HA
XapaKTEPU3ALNID XUMHYECKHX JJIEMEHTOB «MeTtamyueckine / HEMEeTaIMYECKHe CBOHCTBA
XUMHYECKHX 3JIEMEHTOB B COOTBETCTBUH C HX JJEKTPOHHBIM CTPOEHHEM U MOJOKCHUEM B

OK 01
OK 02

38.02.01 IIK 1.5
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NEePUOJUYECKON CUCTEeME XUMUYEeCKUX 3J1eMeHTOB JI. 1. Menneneesa»

Tema 1.3. Coaepxanue yueOHOro MmarepuaJja OK 01
Crtpoenne  BemectBa | CTpoeHue BelecTBa. XMMHUYECKasi CBSA3b. BHUbl XMIMUYECKOW CBsI3H (KOBAJIEHTHAsI HEMOJSPHAS
u NPUPOAA | U TOJSIPHAs, MOHHAS, MeTajuindeckast). MexaHu3Mbl 0Opa30oBaHMs KOBAJICHTHONW XMMHYECKOM
XUMHYECKOU CBs3U. | cBsi3M  (OOMEHHBII W JOHOPHO-aKLENTOpHBINH). BomopomHas  cBsa3b.  BaneHTHOCTS.
MHoroo6pasue DJIeKTPOOTpULIATENLHOCTD. CTeneHb OKUCIeHUs. MIOHbI: KaTHOHBI M aHUOHBI
BEIIECCTB IIpakTHYecKHE 3aHATHS
IIpaxrrueckas padora Ne3. «CtpoeHne BemecTsa U MPUPOAA XUMUIECKOH CBSI3HY.
JleMOoHCTpauusi Mozenell KPUCTAIMYECKUX pELIETOK: HOHHOW (XJIOpHUA HATpHs), aTOMHOM
(rpadut u anmas), MONEKYJAPHOH (YIJIEKHUCIBIA Ta3, MOA), METAJUIMYeCKOH (HATpUil, MarHui,
Menb). PeleHne mpakTHUecKUX 3alaHUil Ha COCTAaBJICHUE SJIEKTPOHHO-rpaduiyeckux (Gpopmy
37eMeHTOB 1—4 nepuonos
Tema 1.4. Coaep:kaHue yueOHOro MaTepuaJa OK 01
Knaccudukanus, Knaccupukauus HeopraHndeckux BemecTB. HoMeHKiaTypa HEOPraHHYECKHX BEINECTB OK 02
u HOMEHKJIaTypa | (OKCHIBI, THAPOKCHIbIL, KHUCIOTBHI, CONM). BeliecrBa MONEKYISIPHOTO M HEMOJEKYJSPHOTO
HEOPTaHUYCCKHUX CTpoeHusi. ArperaTHble COCTOSTHUS BemecTBa. Kpucrammniyeckne u aMopQHbIe BEIeCTBa. 3aKOH
BEIICCTB MOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PELIETOK (ATOMHAsI, MOJEKYJSIpHasi,
MOHHAsI, MEeTaJUTMYeCKast). 3aBUCHMOCTh CBOMCTBA BEIECTB OT THUIA KPUCTANIMYECKOH PELIETKH
IpakTuyeckue 3aHsATHS
[Ipaxrrueckas padora Ne4. «HomeHKIaTypa HEOPraHUYECKUX BEILECTBY.
Pemenne mnpakTuueckux 3agaHW MO  KJAcCU(UKALMM, HOMEHKJIATYpe M XHUMUYECKHM
¢dopMyaM HEOPraHMYECKHUX BELIECTB PAa3JIMYHBIX KJIACCOB (yrapHbBIH ra3, YIJIEKHUCHBIA ras,
aMMHaK, TallleHass U3BECTb, HETALICHAs M3BECTh, MUThEBAs CONA M JPYTUX). HA3BAHUs BELIECTB
no mexnyHapopHoii (MIOITAK) wnu TpuBHANbHOW HOMEHKJIATYPE M COCTaBIICHHE (DOPMYJIBI
XUMHYECKHX BEIIECTB, OINpENeNieHue MPHHAMIEKHOCTH K Kiaccy. Ilowck wuH(popmanmnu mo
Ha3BaHMM, UACHTH(PHUKATOPaM, CTPYKTYPHBIM (popMyaM. AHANIN3 XUMUYECKOH MH(pOpMaLny,
MOJIy4aeMOH M3 pPa3HbIX HCTOYHUKOB (CpeACTB MaccoBoil mH(popMmanmu, cetb HMHTEpHET M
IpyTHE)
Tema 1.5. Coaep:kaHue yueOHOro MarepuaJa OK 01
Tunbr XUMHYECKUX | Xumuueckass peaknust. Kiaccupukamuss XUMUYECKHMX PpEaKIUii B HEOPraHUYECKOW W
peakuuii OpraHMYEeCKON XUMHH. 3aKOHbI COXPAaHEHMsI MAacChl BEILECTBA, COXPAHEHUs W IpeBpalleHus

SHEPIrur Mnpu XUMHUYCCKHUX PCAKIUAX. OKHUCIUTEbHO-BOCCTAHOBUTEbHBIE peakuuu (ypaBHeHI/ISI
OKHCJICHHA-BOCCTAHOBJICHUA, CTCIICHDb OKHCJICHUA, OKHCJINTEIIb u BOCCTaHOBUTCIIb,
OKHCJIMTCIIBHO-BOCCTAHOBUTCIIBHBIC PCAKIHMU B TMPUPOAEC, MPOU3ZBOACTBCHHLIX IPOLECCAX U
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JKU3HEAESITEIbHOCTH OPTaHI3MOB)

Tema 1.6. Coaepxanue yueGHOro MmarepuaJa OK 01
Cxopocte xuMHu4eCKHX | CKOPOCTh peakiuy, €€ 3aBUCUMOCTb OT PAa3JIMYHbIX (PAKTOPOB: MPHUPOIbI PEArHPYIOIHUX OK 02
peakumii. XMMHMYECKOE| BEINECTB, KOHIEHTPALUH PEArdpyOLINX BELIECTB, TEMIEPATypbl U IUIOMAAN PEAKLHMOHHOU
paBHOBecHE noBepxHOCTH. TermoBble 3P PEKTh XUMUUECKUX PEAKLUN: 5K30- U YHIOTEPMUYECKHE PEAKLIUH.

OObpatumble peakiuu. XUMHUECKOe paBHOBecue. DaxkTOpbl, BIHMSIOIINE HA COCTOSHHUE

XUMHYECKOTO pPaBHOBECHs (KOHLEHTPALMs PEareHTOB MWW TNPOAYKTOB PEAKLHH, IaBJICHHUE,

temneparypa). [Ipuauun Jle [llatense

«BnusiHue pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIumy.

Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHWi Ha aHaimu3 (PAKTOPOB, BIMAIOIIUX HA

H3MEHEHHEe CKOPOCTH XHMHUYECKOM peakLuy. 3aBUCUMOCTb CKOPOCTH XMMHUYECKONH peakiuu OT

NPUCYTCTBUSI KaTalu3aTopa Ha MpHUMEpPEe pa3JIoKEHUs MEepOKCHAA BOAOPOAA C IOMOLIBIO

OUOKCHIAa MapraHia M Karajasel. PelleHHWe NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUIl Ha

npuMmeHeHue npuHuuna Jle-Illatenbe s HaxOoXXAEHUS HaANpaBJIeHUs CMELIEHUs pPaBHOBECHS

XUMHYECKOH PEaKLIUU M aHAJTU3 (PaKTOPOB, BIMSIOLUINX HA CMEIEHHUE X UMHIECKOTO PABHOBECHS
Tema 1.7. Coaepxanue yueOHOro Mmarepuaja OK 01
PactBoOpHI, TeopHUst OK 02
SIEKTPONHTHIECKON PactBopbl. Buabl pacTBOpoB MO COIEP)KaHHUIO PACTBOPEHHOIO BeIecTBA. PacTBOPUMOCTD. OK 04

. |IlonsiTie O aucnepcHeBIX cuctemax. McTUHHBIE U KOJJIOMAHBIE pacTBOpbl. MaccoBas nous

IUCCOLUALMA U UOHHBIN OK 07
oGMeH BemecTBa B pactBope. [lonsaTue o BomopoaHoM nokaszatene (pH) pactBopa. DnekTponurudeckas

mucconnanusi. CHIIbHBIE U C1a0ble SJIEKTPOIUTBI, HEAJIEKTPOIUTHL. Peakiiun HOHHOTro oOMeHa. 08.02.12 TIK 3.2

IIpurorosneHue pacTBOPOB 3aJaHHONM MAacCCOBOHM NOJIEM PAaCTBOPEHHOIO BEILIECTBA, MPOBEACHUE 23' 02'0 4 TIK 2'2

peakiuii MOHHOrO OOMEHa, OmpeAeNieHHe Cpeabl pPacTBOPOB BEIIECTB C  MOMOIIBIO S '

YHHUBEPCAIBHOTO WHAWKaTOpa (KUCHasi, HeWTpajbHAas, IUEJOYHAas). 3aJaHusl Ha COCTAaBJICHHUE

HMOHHBIX peakuuil. PelieHne NpakTHKO-OpPUEHTHUPOBAHHBIX PAcUYETHBIX 3aJaHUNl Ha PacTBOPHI,

UCTIONIb3yeMble B OBITOBOH M MPOU3BOACTBEHHOH e TEIbHOCTH YEJIOBEKA
Kontpoabnasi paborta
1 CTpoenue BelecTBa 1 XMMUYECKHE peakuuu (1o paszaeny 1)
Pazgen 2. Heoprannueckasi XumMusi
Tema 2.1. Coaepxanue yueOHOro MmarepuaJa OK 01
Ouszuko-xumuieckue  (Meramnel. [lonokenne wetamuioB B Ilepuomnyeckod cUCTEME XHMHUYECKUX —3JIEMEHTOB. OK 02
CBOICTBa OCoOEHHOCTH CTPOEHHs SJEKTPOHHBIX 000JI0ueK aToMOB MeTauioB. OOmme ¢usndeckne OK 04

HCOPTaHUYCCKUX

cBoiicTBa MeTayuioB. CrjaBbl METaJUIOB. DJIEKTPOXUMHYECKUN psf HanpsDKEHWH MeTauloB.
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BCIICCTB

XUMHUYeCKHe CBOMCTBA BAKHEWINUX METAJUIOB (HATPWIA, KaJui, KaJbIUH, MAarHUH, aTrOMUHUM,
IUHK, XpOM, JKeJe30, Medb) W Hux coeauHeHwil. OO0mme CcrocoObl MOJYYEHHS] METAJIOB.
IIpumeHeHre MeTaIOB B OBITY U TEXHUKE

Hemerannel. [lonoxenue HemeTamwios B llepuoandeckoil cucteMe XUMHYECKUX 3j1eMeHToB [ 1.
MeHnneneeBa 1 0COOEHHOCTH CTPOCHUS aTOMOB. PU3HUECKHE CBOMCTBA HEMETAIIOB. AJUIOTPONHUS
HeMeTaJUIoB (Ha mpuMepe Kuciopoxaa, cepsl, Gochopa u yriaepona). XuMUdecKue CBOWCTBA U
NPUMEHEHNE BAKHEHIIINX HEMETAJUIOB (TaJIOTeHOB, Cepbl, a30Ta, pocdopa, yriaepona u KpeMHHs)
U WX COEAMHEHUH (OKCHIOB, KHCJIOPOICOMEPKAIUX KHCJIOT, BOAOPOIAHBIX COCAMHEHUIN).
IIpuMeHeHne BaXXHENIINX HEMETAJJIOB M UX COSTMHEHUI

XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BELIECTB (OKCHAOB, THIPOKCHUIOB,
KUCJIOT, cojied W np.). ['eHeTnueckass CBs3b HEOPraHWYECKHMX BELIECTB, MPUHAICKAIIUX K
pa3IMYHBIM KjlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB NMPOCTHIX BEIINECTB, BOJOPOIHBIX
COEMHEHUI1, BBICIIMX OKCHJOB U THAPOKCUAOB

IpakTuyeckue 3aHsATHS

IIpakrrueckas padora Ne5, 6. « PU3NKO-XUMHUYECKHE CBOHCTBA HEOPTaHUUECKUX BEIIECTBY.
CocraBneHne ypaBHEHUH XHMHYECKHMX peakLUUil C ydyacTHEM TMPOCTbIX U  CJIOXKHBIX
HEOPraHUYECKUX BEUIECTB. METAUIOB MU HEMETAUIOB, OKCHIOB METAUIOB, HEMETAUIOB U
aM(OTEPHBIX 3JIEMEHTOB, HEOPTAaHUYECKHUX KHCJIOT, OCHOBAaHMHA M aM(OTEPHBIX THAPOKCHIIOB,
HEOPTraHWYECKUX COJIEH, XapaKTEePU3YIOIIUX UX CBONCTBA.

Pacuérsl Maccel BemecTsa Wi 00béMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WU
00BEMY ONHOTO M3 YHYACTBYIOLIMX B PEAKLMH BELIECTB, pacuéThl Macchl (00BEMa, KONUYECTBA
BEIECTBA) MPONYKTOB PEAKLUH, €CJIU OJHO W3 BEIIECTB MMEET NMPUMECU. PemmeHne nmpakTuko-
OPHEHTHPOBAHHBIX 33aJaHUN HA CBOMCTBA, COCTaB, MOJNyYeHHE M OE30IacCHOE HCHOJIb30BAHHE
BOKHEHIINX HEOPTAHUYECKUX BELIECTB B OBITY M MPO(EeCCHOHATBHON NesITETbHOCTH YEJIOBEKA

25.02.08 IIK 4.4

Tema 2.2.
WUnentudukanms
HEOPTaHUYECKUX
BEILECTB

Coaep:kaHue yueOHOro MaTepuaJa

Pemenne skCnepUMEHTANBHBIX 334a4 10 XUMHYECKUM CBOMCTBAM METAJIOB U HEMETAJIOB, MO
pPAaCHO3HABAHUIO U TIOJIYYEHHIO COEAMHEHWH METasIoB M HEMETaJUIoB (B3auMOIEHCTBHE
THAPOKCHUIA AIFOMUHHS C PAaCTBOPAMH KHCIIOT M Inenouel,). Mnentudukanmst HeopraHmuecKux
BEIIECTB C MCIOJB30BAHMEM HX (PU3NKO-XUMHUECKHUX CBOWCTB, XapaKTEPHBIX KAa4eCTBEHHBIX
peakunii. KauecTBeHHbIe peakumu Ha cynbar-, KapOOHAT- U XJIOPUA-aHHUOHBI, Ha KATHOHBI
METAJJIOB U KATUOH aMMOHUS

OK 01
OK 02
OK 04

Pazgen 3. TeopeTnueckne 0CHOBbI OPraHHYeCKOM XMMHUU
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Tema 3.1.
Knaccupuxanms,

CTpOEeHHe u

HOMEHKJIaTypa
OpPTraHUYECKUX BEIIECTB

Coaep:xkaHue y4eOHOro MaTepuaJa

IIpenmer opranuueckoil XUMUU: €€ BO3SHUKHOBEHHE, Pa3BUTHE U 3HAUYEHUE B MOJYYEHUU HOBBIX
BELIECTB U MaTepuasioB. Teopusi CTpoeHHs OpraHuueckux coenuHeHuilt A M. bytneposa, eé
OCHOBHBIE MOJNIOKEeHUS. CTPYKTYpHBIE (POPMYJIBI OPraHUYECKUX BEIECTB. | OMOJIOTHS], H30MEpHsI.
XuMuyeckasi CBsI3b B OpraHUYECKUX COCUHEHUSIX: KpPAaTHbIE CBSI3H, G- U T-CBA3H.

IIpencraBnenne o kiaccUpUKAMM OPraHUYECKHUX BelecTB. HOMEHKIaTypa OpraHHYecKHX
coeMHEeHUuH (cucreMaTnyeckast) M TpUBHAIbHBIE HA3BAHUS BAXKHEHIIINX MIPEICTABUTENEH KITaCCOB
OpPraHUYECKUX BEILECTB

IpakTuyeckue 3aHsATHS

IIpaxrrueckas padbora Ne7. «HomeHKaTypa OpraHMYeCKUX BEIIECTBY.

Os3Hakomnerne ¢ oOpa3uaMl OpPraHWYECKHWX BEIECTB W MaTephHajaMH Ha HUX OCHOBE,
MOZENIUPOBAHNE  MOJIEKYJl ~ OPraHWYECKMX  BEINECTB,  HAONIOJEHWE W OIMHCaHue
JEMOHCTPALIMOHHBIX ONBITOB MO MPEBPALICHUI) OPraHUYEeCKUX BEINEeCTB IPU HArPeBaHUU
(nnaBnenue, obyrnuBanue u ropeHue). COCTaBICHHE TMOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dopMyT OpPraHMYEeCKMX BELIECTB OTAEIbHBIX KJIACCOB, UCHIONB3YS HMX HAa3BaHUSA II0
CHUCTEMATHYeCKOH M TPUBHAIPHOW HOMEHKJIAType (STWIICH, AaleTHieH, TIUNepHH, (eHou,
dopmanpaerun, yKCycHash KUCIIOTa, MIMLUH). Pacdersl mpocrteiimed GopMysibl OpraHMYECKON
MOJIEKYJIbI, HCXOJIS1 U3 DJIEMEHTHOTO cocTana (B %)

OK 01

Pazgen 4. Yriesoaopoant

Tema 4.1.
Yrnesogopoael M HX
MPUPOJIHbIE HCTOYHHUKHU

Coaep:xkaHue yueOHOro MaTepuaJa

[IpenenbHbIe yriieBOAOPOABI (JIKAHBI): COCTAB U CTPOCHUE, TOMOJIOTHYECKUH psafl. MeTaH u 3TaH:
COCTaB, CTpoeHHe, (PU3MYECKHEe W XHMHYECKHE CBOMCTBA (pEakUuu 3aMeIleHHs U TOPEHHs),
MOJIyYEHHUE U IPUMEHEHHE.

HenpenenbHble yraeBogopoabl (ATKEHBI, aTKAANEHBI, AJIKHHBI).

AJKeHBI: COCTaB M CTPOEHHE, F'OMOJIOTHUYECKUI psif. DTUJIEH M MPOIWJIEH: COCTaB, CTPOEHHUE,
dusnueckne 1 XUMHUYECKHE CBOIMCTBA (PEakMi TUIPHPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALINH,
OKHCIICHHS U TOJIUMEPU3ALINH ) TTOJYYEeHHE 1 TPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u mermnOyranuen-1,3, XUMHUYECKOe CTPOEHHUE, CBOMCTBA (peakuus
NOJMMEPH3alMY), TPUMEHEHHe (i1 CHHTe3a MNPHPOJHOTO W CHHTETHYECKOrO Kaydyka |
PE3HHBI).

AJNKHHBI. COCTaB M OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHUECKHH psil. AIIETUJIICH. COCTaB,
XUMHYECKOE CTpOeHHe, (U3MYeCKHe M XUMHYECKHE CBOMCTBa (peakUud THAPUPOBAHUS,
rajJOreHUPOBAHMs, THUAPATALlMM  TOPEHHsI), TMOJNy4YeHHe ¢  NpUMEHeHHe  (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH JIJISl CBAPKU M PE3KH METAJIJIOB)

OK 01
OK 02
OK 04

23.02011IK 1.1

18




ApomaTtudeckue yrieBoaopoasl (apeHbl). BeH30: U TOJyos: cocTaB, CTpoeHHe, Qr3uYecKue u
XUMHYECKHE CBOHCTBA (PEaKLMU rajJJOr€HUPOBAHUS U HUTPOBAHUS), MMOJIyUYE€HUE W TPUMEHEHUE.
TokcnyHOCTH apeHOB (BiMsiHHME O€H30J1a HAa OpraHu3M dYejioBeka). ['eHeTHdeckas CBsI3b MEKAY
yII€BOAOPOAAMH, TPUHAIIICKALTUMHE K PA3IMYHBIM KJIACCAM.

IIpuponHeie UCTOUHUKH yriaeBogoponos. [lpuponsslii ra3 u nonytHele HeTAHBIE ra3el. HedTb n
e¢ mponcxoxkaeHue. CrocoObl mepepadoTKH HePTH: NEPeroHKa, KPEKUHT (TePMUYECKHI,
KaTanuTHueckuii), mnuponus. Ilpoagykter mepepabotkum  HePTH, HUX NPUMEHEHHE B
MPOMBIIIJIEHHOCTH

u B ObiTy. KaMeHHBII yroyib 1 IPOAYKTHI €ro nepepadboTKu

Tema 4.2.
Duznko-xuUMHYECKHe
CBOIMCTBA
YIJIE€BOAOPOIOB

Coaep:kaHue yueOHOro MaTepuaJa

TpuBnanpHas 1 MeXAyHApOIHAsT HOMEHKJIATYPa, XUMHUYECKHE CBOHCTBA, CHOCOOBI IMOJTyYEHHS
yraesonopoaos. Ilonyuenue sTuineHa u u3ydeHue ero cBoMcTB. MonenupoBaHuE MOJEKYT U
XUMHYECKHX TPEBPALICHUH YIJeBOJOPOAOB (Ha MpHUMEpe 3TaHa, 3TUJICHA, aleTHIIeHa U 1Ip.) |
rajJJoreHONPOU3BOIHBIX

OK 02
OK 04

Pasnen S. Kucioponocogep:kamue opraHniecKue coeInHeHHs

12

Tema S.1.
Cruptel. @enon

Coaep:kaHue yueOHOro MaTepuaJa

[IpenenbHbIE OAHOATOMHBIE CITUPTHI (METAHOJ U 3TAHOIN). CTPOEHHE, (PH3MUECKUE U XUMHUYECKHE
CBOWCTBa (pEakLUH C aKTHBHBIMH METAJIAMH, TaJIOT€HOBOIOPONAMH, TOPEHHE), MPUMEHEHHE.
BonoponHble cBsizu Mexy MOJIEKyJaMHu CIupToB. Pusnonoruyeckoe NeHCTBHE METaHOJa U
STaHOJIAa Ha OpPTraHU3M YeJIOBeKa.

MHOroaToMHbI€ CIIUPTHI (3THJICHIJIMKONb U TIIULEPUH): CTPOeHUE, (PU3MdecKrue U XUMHUYECKUE
CBOWCTBA (B3aMMONEHCTBHE CO ULICJOYHBIMH META/IAMH, KadeCTBEHHAs peakius Ha
MHOTOATOMHBIE CIUPTHI). DPHU3HOJIOrHYECKOe NEHCTBHE Ha OpraHu3M uenoBeka. [IpumeHeHue
IJIMLEPUHA U S TUIIEHTJIUKOJISL.

@enon. CtpoeHue MOJEKyJbl, (U3MYECKHE M XUMHYECKHe CBOHCTBa (eHona. TOKCHYHOCTH
(benona, ero GU3NONOTHYECKOE ACHCTBIE HA OPraHm3M uesioBeka. [Ipumenenne ¢eHona

OK 01
OK 07

Tema 5.2.
ANbneruns.

KapOoHOBBIE KHUCITOTBL

Crnoxable 3pupbl

Coaep:kaHue yueOHOro MaTepuaJa

Anprneruabpl U KeTOHBI ((popManbierun, arerajblIerui, amneToH). CTPOeHHe, (U3NYECKHe U
XUMHYECKHE CBOWCTBA (pPEaKUMU OKHCICHUS M BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKLUH),
NOJIy4€HUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeAeibHbIE KapOOHOBBIE KHUCIOTBI (MypaBbHMHAsE W YKCYCHAs KHCIJOTHI):
CTpoeHue, (QU3NUEeCKHe W XHUMHYECKHe CBOHCTBa (OOLIME CBOWCTBA KHCIIOT, PEAKIHS
sTepuduKanyn), mnosydeHne u npuMeHeHue. CrTeapuHOBass W OJIEMHOBAS KHCJOTHI Kak

OK 01
OK 02
OK 04
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NPEACTABUTENN BbICIINX KapOOHOBBIX KUCJIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, HX
MOIOIIIEE ACHCTBHE.

Crnoxable 3¢pUpbl KaK MPOU3BOIHbBIE KAPOOHOBBIX KUCIOT. [ Maponus cioxkHbIX 3QupoB. JKupsr.
I'mpaponus xupos. Ilpumenenne xxupos. bruonorudeckast poJb KUPOB

Tema 5.3.
VYrineBoanl

Coaep:kaHue yueOHOro MaTepuaJa

VYrneBonbl: cOCTaB, KilacCHU(pUKALMsA YIJIEBOAOB (MOHO-, OuU- W Tonucaxapunbl). [Jrokosza —
NPOCTENUIINI MOHOCAXapua. OCOOEHHOCTH CTPOEHUs] MOJIEKYJIbl, (pU3MYeCKHe U XUMHUYECKHe
CBOWCTBA TJIIOKO3bl (B3aumoneiicteue ¢ ruxpokcuaoM wmenu (1), okucieHne aMMUAuYHBIM
pactBopoMm okcuna cepedpa (I), BoccTaHOBIIEHUE, OPOKEHUE TITFOKO3bI), HAXOKIECHUE B MPUPOJE,
NpUMEHEHHEe TJIIOKO3bl, OHOJNIOTHYECKas pOJb B JKH3HEIESTEIbHOCTH OpraHu3Ma 4YeJoBeKa.
dotocunTe3. DPyKTO3a KAK HU30MEP TIFOKO3BI.

Caxapo3a — mpenCTaBUTENIb OUCAXAPHUIOB, THAPOJU3 Caxapo3bl, HAXOKAEHHE B MPUPOAE U
PUMEHEHHE.

[Nonucaxapuapl: KpaxMan W LEUTF0JI03a KaK MpUponaHble nonumepbl. CTpoeHHe Kpaxmaia U
LeJUTFOJI03bI, (PU3NYECKUe M XUMHYECKHe CBOMCTBA Kpaxmasa (THAPOJIU3, KaueCTBeHHAs peaKiiys
C MOZIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Duznko-xuUMHYECKHe
CBOIMCTBA
KHUCJIOPOAOCOAEPIKALINUX
OpraHUYeCKHUX
COeTMHEHHI

Coaep:kaHue yueO0HOro MarepuaJa

IpakTuyeckue 3aHsATHS

IIpaktuyeckass pabora Ne8. «HomeHkmaTtypa  KHUCIOPOAOCOAEPKAIMUX  OPTaHUYECKUX
COEIMHEHUI.

TpuBnanpHas 1 MeXAyHApOIHAs HOMEHKJIATYPa, XUMHUYECKHE CBOHCTBA, CHOCOOBI IMOJTyYEHHS
CHHUPTOB U (PEHONIOB, KaPOOHOBBIX KUCIIOT U 3(PHPOB, anbaeruaoB U keToHoB. COCTaBIeHHE CXeM
peakuuii (B TOM YHCIE MO MNPENJIOKEHHBIM LETIOYKaM TMPEBPALIeHNH), XapaKTePHU3YIOLINX
XUMHYECKHE CBOMCTBA KUCIOPOAOCOAEPKAUX OPraHNIE€CKUX COSIUHEHUN

IIpaktrueckast pabora Ne9. «Xummueckne M (PU3NUECKHE CBOWCTBA KHCIOPOAOCOMAEPIKAIINX
OPTaHUYECKUX COCTUHEHUS.

IIpoBenenue, HaOMOOEHME W ONHCAHUE JEMOHCTPALMOHHBIX OIBITOB. TOPEHHE CIHUPTOB,
KAQ4EeCTBEHHBIC PEAKIUU OFXHOATOMHBIX CIUPTOB (OKMCIeHHe sTaHoia okcupoM wmenu (1D)),
MHOTOATOMHBIX CIHPTOB (B3anmMopaelcTBue riumepuHa ¢ rugpokcunom menu (II)), anppernnos
(okuciIeHHe aMMHMa4YHBIM pacTBopoM oOkcupa cepebpa(l) u  rugpokcumom  wmenu  (1D),
B3aUMOJIEIICTBHE KpaxMalia ¢ HOJJOM), M3YUEHHE CBOHCTB PACTBOPA YKCYCHON KHUCJIOTHI

OK 01
OK 02
OK 04

Pasnen 6. A3oTcoaepamue opraHu4ecKe coeIHHeHUsI

o

Tema 6.1.

| Conep:xanne yueGroro marepuasna

OK 01
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AMUHBIL AMUHBI: METHJIAMUH — MPOCTEHIININ MpeNCTaBUTENb aMHUHOB. COCTaB, XUMHUYECKOE CTPOEHUE, OK 02
AMHHOKHCIIOTBL ¢dusnveckne 1 XUMHYECKHE CBOMCTBA, HAXOXKIEHUE B IIPHPOE. OK 04
benku AMHHOKHCIIOTBl Kak aM(pOTEepHbIE OpraHHMYecKue coenuHeHus. Pusndeckne W XUMHUYECKHE

CBOWCTBA AaMWHOKHUCIOT (Ha MpHMepe TIJIMIUHA). buojornueckoe 3HAYEHHE AMHHOKHCIOT.

IlenTunsr.

benkn kxax mpuponHele monuMepsl. IlepBudHas, BTOpHYHAs U TPETHYHAs CTPYKTypa OEJKOB. )

XuMHIUeCKHe CBOHCTBA OEIKOB: THAPOIU3, IEHATYPALHs], KAUeCTBEHHBIE peakLUy Ha OEIKU

pakTuyeckue 3aHaTHSA

IIpaxrrueckas padora Nel0. «CBolicTBa a30TOCOAEPIKAIUX OPTAHUIECKIX COSTUHEHHI.

Ouznueckue W XUMHYECKHE CBOMCTBA aMHHOB (peakUUHd C KHUCJIOTaMH M TOPEHHs) U

aMHHOKHUCIIOT (Ha mpuMmepe riunuHa). Habmonerne n onucanne NTEMOHCTPALMOHHBIX OIBITOB:

JEeHaTypauus OEJIKOB MPU HArPEBAHUH, [IBETHBIE PEAKIIMU OEIIKOB
Paspen 7. BbicOKOMOJIEKY ISIPHBIE COCIUHEHUS 2
Tema 7.1. Coaep:kaHue yueOHOro MaTepuaJa 2 OK 01
[LnacTMacchL. TpakTHYeCKHe 3AHATHS OK 02
Kayuyxu. Bonokna IIpaktrueckass padora Nell. «CuHTes, aHanM3 M KJIaCCU(PHUKAIMS BBICOKOMOJIEKYJISPHBIX OK 04

COEIMHEHUIT»

OCHOBHbIE TMOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX ~COCJMHEHHI. MOHOMEp, MOJUMEp, 23.02.07TIK 2.1

CTPYKTypHOE 3BEHO, CTEMeHb MOJMMEPU3AINK, CPEOHsisi MOJeKyysipHas Macca. OCHOBHBIE 23.02.04TIK 2.2

METO/IbI CUHTE3a BBICOKOMOJIEKYJSIPHBIX COSIMHEHHH — MOJIMMEPU3ALINS 1 IOJTMKOHICHCALUS. 2

Os3HakomiieHne ¢ Oo0OpasLaMu NMPHUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB:

IUTACTMACCHI (MOJM3THIICH, TOJMIIPOIMIEH, TOJIUBUHMIIXJIOPUA, MOJUCTHPON);, HATYPAIbHBIA U

CHUHTETHUYECKHE Kaydyku (OyTanueHOBBIH, XJIOPONPEHOBBI U  H30MPEHOBBIN), BOJOKHA

(HaTypasmpHBIE (XJIOMOK, INEPCTh, MIENK), HCKYCCTBEHHBIE (aLIETATHOE BOJIOKHO, BHCKO03),

CHHTETHYECKHE (KAITPOH U JIABCAH)
Kontpoabnasi pabora .
3 CTpyKTypa 1 CBOWCTBAa OPraHMYECKHX BEIEeCTB (110 pa3aenam 3-7) 2

3+5 pasburo B
IIpodeccrnoHaILHO OPHEHTHPOBAHHOE COAEP:KaHUE (COAEePKAHHUE MPHKJIATHOTO MOIYJIs1) 8
paznene 2 u 4

Pasnen 8. Xumusi B ObITY H NPOM3BOACTBEHHOI 1eATEJIbHOCTH Y€JI0BEKA 3 OK 01
Tema 8.1. Coaepxanue yueOHOro MmarepuaJja 3 OK 02
XumMuueckne IpaBuia SKOJOTMYECKH II€JeCO00Pa3sHOrO MOBENEHNsI B ObITY U TPYOOBOW NEATETHHOCTH B OK 04
TEXHOJIOTUH LeJsIX COXPAaHeHHs] CBOEro 3[J0POBbS M OKPYXKAIOIIEHl MNpPUPOIHON Cpeabl, OMNaCHOCThb OK 07
B NIOBCEJHEBHOM | BO3AEHCTBUS HA JKMBbIE OPraHMU3Mbl OPraHWYECKHMX BEUIECTB OTAEIBbHBIX  KJACCOB

21




U mpodeccHoHaTbHON
IESATEIbHOCTH YeJIOBEKa

(YyrneBomopoabl, COHUPTHL, (EHOJNBI, XJIOPOPTAaHUYECKHE MPOU3BOJAHBIC, ANbISTHIBI U JIp.),
MOKa3aTelb NPEeaesIbHO JOMYyCTUMON KOHLUEHTPALIMHU U €r0 UCMOJb30BAHUE.

Ponp xumun B oOecredeHHUH SKOJIOTUYECKOW, SHEPreTUYeCKOW W MHINEBOW Oe30MacHOCTH,
pPa3BUTUU  MEOUIMHBI, CO3MaHUM HOBBIX MaTepuajoB (B  3aBUCUMOCTH OT BHUOA
poeCCUOHANTLHOM 1eATETbHOCTH ), HOBBIX UCTOYHUKOB YHEPTHUH (aJIbTepPHATUBHBIE UCTOYHUKU
sHepruu). lloHsATHE O HAy4YHBIX METOAAX T[O3HAHUS BEINECTB M XHUMHYECKUX PEaKIHil.
[IpencraBnenus 00 OOIIMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO MOJYYSHUS] BaKHEUIITUX
BellecTB (Ha MpUMEpax MPOU3BOACTBA AMMHAKA, CEPHON KUCJIOThI, METAHOJIA).

XuMHUsi W 370pPOBbE 4YeJOBeKa: MpaBWia O€30MacHOTO HCIMOJB30BAHMSA JIEKAPCTBEHHBIX
npenaparos, OBITOBOM XVMHH B MMOBCEHEBHON JKU3HU

IpakTuyeckue 3aHsATHS

IIpaktrueckas pabora Nel2. «[IpuMeHeHHME XMMHUYECKUX BEIIECTB W TEXHOJOTHH C y4eTOM
Oyayuieit mpodeccHOHATBHON ASSITETbHOCTI.

Pewenue kefic-3agay mo TeMaM: IMHIIEBblE MPOAYKTHI, OCHOBBI PALIMOHAJBHOIO MUTAHMS,
BaXXHEHIINE CTpPOUTENbHbIE M  KOHCTPYKLHUOHHBIE MaTepHallbl, CeIbCKOXO3SHCTBEHHOE
MIPOU3BOACTBO, KPACKH, CTEKJIO, KEpPamMHuKa, MaTepuajbl Ul 3JIEKTPOHUKH, HAHOMAaTEpHUAaJbl,
TEKCTHJIbHBIE BOJIOKHA, HCTOYHHUKH SHEPrHH, OpPTaHWYECKHEe M MHHEpaJbHbIE yIOOpeHHs,
JIEKapCTBEHHbIC U KOCMETUYECKHE MPenapaThl, ObITOBAS XMMHUSI, MATEPHAIIBI U3 UCKYCCTBEHHBIX U
CHUHTETUYECKHX BOJIOKOH.

3ammra: IlpencraBneHne pe3yiabTaTOB peIICHUs Kelc-3anady B (popMe MHHHU-IOKIAna
(momyckaeTcsl HCIIONIb30BaHUE rpa MIeCKUX U MPE3CHTAIIMOHHBIX MaTEPHAJIOB)

08.02.12 IIK 3.2

IpomexyTouHas arrectauus no gucuumianne (nuddepeHnnpoBaAHHBIN 3a4€T)

Bcero

56
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3. YCJOBHUS PEAJIM3AIIMUA MPOTPAMMBI OBIIEOBPA30OBATEJILHOM
AUCHUILINHBI

3.1. Tpe6oBaHHsA K MUHUMAJIBHOMY MATepPHAJIbLHO-TEXHHYECKOMY o0ecrneyeHHI0

Kabuner ecrecTBeHHO-Hay4HBIX AUCLHUTLTHH Ne303

OcHamenue u 06opyroBaHue

1 Mebenb 48

2 Cron ¢ nmogBecHoM TyMOOH 1

3 Ctyn yuyeHU4eCcKuil 10

4 Ilapra yuennueckas 17

S Jlocka creknsiHHas 2

6 Ilxa¢ M1JI 17

7 IIxad ans onexxanl 1

8 [Tocobust, ”HCTPYMEHTBI, PACXOAHBIE MATEPUAIIBI, PA3IUIHbBIC 43
HarJsiAHbIE CPEACTBA U T 1.

9 OrxeTtymuTenb 1

10 JKano3u BepTUKAJIbHBIE 3

11 AnTeuka yHUBEpCaJbHas JIsl OKa3aHMs IEPBON METUIIMHCKON nomomu | 1

JlaGopaTopHO-TeXHOJOrHYecKoe 000PyA0BaAHME NIl KAOUHETA U JIajopaTopun

1 Oxrtanomerp SX-100K 1

2 Juctumnsarop 1

3 Muxkpockon 2

TexHuuyecKue cpeacTBa
1 Kommnbrotep 1
2 MOHUTOD 1
JeMOHCTPALIMOHHBIE YUeOHO-HATJISIAHbIE MOCO0USs

1 Ilepuoanueckas cucreMa xumuuecknx 3jemenTos /.M. MeHneneesa 2

2 Harnsagnasie nocobus «Ilepunoanueckas cucrema /1. 1. Menneneesay, ITo 12
«Tabmuma pactBopumoctiy, «Ha3zBaHue KUCIOT U UX CONEiy, JK3., IIeY.
«Xumuueckre CBOHCTBA BemmecTsy, «Knaccudukaius HeopraHmIecKux
BEIIeCTBY, « UMbl XUMUYECKON CBSA3MY», « T UMbl XMMUYECKON CBSI3W» MO
mucouiumHe « Xumusy cren.23.02.07:23.02.04;08.02.05;23.02.01.

3 Marepuainel K MArHUTHONH JOCKE MO AUCLUIUINHE «XHUMUS» 1 3kx3,,
crier.23.02.07;23.02.04;08.02.05;23.02.01. ney.

4 Kaproukun, 3HaKu XMUMUYECKUX 3JIEMEHTOB MO AUCLUHUIUINHE « XUMUSDY 2 KOMILIL.
criert.23.02.07;23.02.04;08.02.05;23.02.01. Ilo 17

ney.

5 ITocoOus mo pazgeny 2 «Opranuueckas Xumus» o Temam: «O0mime ITo 10
cBeneHus 00 yrieBopoponaxy, «Kuciopoaconepskamme COEAMHEHUS», | 9K3, MeY.
«O06mme Gopmysibl OpraHUYeCcKUX coequHeHuiy, «Ilnan
XaPAKTEPUCTUKH KJIACCOB OPTaHMYECKUX COSAMHEHUN) IO AUCLUTIINHE
«Xumus» crient.23.02.07;23.02.04;08.02.05;23.02.01.

6 Curnanbablie kapTouku «ay, «Her», «I'», «M» , «O», «H» nist ITo 30
poBeaeHNs PPOHTANBHBIX Oecell MO AUCIHUILTHHE « XUMUS» 5K3.,TIeY.
criert.23.02.07;23.02.04;08.02.05;23.02.01.

Konnexuun
1 Konnexuus «Hed1h 1 mponykTsl ee nepepadoTKm» 1
2 Konnexuns «Metannibl U CrjIaBbD 3
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3 Komnexkuus «Kayuyk» 2
4 Kosnekuust «Yrosib 1 NPOAYKTHI €ro nepepaboTKny 1
3.2. UudopmanuonHoe ob0ecneueHne peajTu3aliu NPporpaMmmbl
3.1.1 lleuaTHble U3AAHUS

1. Tabpuensa O.C. Xumusa. Texnonorndeckwii mpodub: yued. sl CTyEHTOB yUpeKIeHUH
cpen. mpod. obpazosanust/O.C. T'abpuensu, U. I'. OcrpoymoB. — 3-u3nanme, crep. - M.:
OO6pa3oBarenbHO-U3NATENbCKUI LEHTP «AKanemusi», 2025.- 304 c.

2. Xuwmms. Ilpaktukym: y4ed. mocobue [uisi CTYIEHTOB VYpPEXKACHHWH cpem. mpod.
obpazosanust/O.C. T'abpuensn, U. I'. Octpoymos, C. A. Cnankos, HM. [lopodeera; moxn pex.
O.C. Tabpuensna. — 3-u3gmanume, crep. - M.. OOpa3oBaTeNbHO-U3NATENBCKUI LEHTP
«Axanmemusi», 2025.- 304 c.

3. Epoxun FO.M. Xumust: YueOuuk mist cpens. npod. yueOHbIX 3aBeICHUH. — 6-€ U31., HUCIpP. ’
nomn. — M.: u3a. ueHtp «Axagemusi», 2005. —384 c.

4. Epoxun FO.M. COopHHK 3amad W ynpaXHEHWH MO XUMHUH (C OUNAKT. MaTepuajoM). yued.
nocobue st ctya. cpen. mpod. yuebnsix 3aBenenuit/tO.M. Epoxun, B.U. ®@ponos. — 5-¢
u3n., crep. — M.: U3a. uent «Akanemusi», 2008. — 304 c.

5. Pymsuruc I' E Xumus 11 knacc : yueOHUK mast  oOmeoOpasoBar. opraHu3aunii, 0a3oBbIN
ypoBenb/ I' E. Pynsuruc, @.I" @enpnaman.-5-e u3n.-M.: IIpocsemenne,2019.-223 ¢

6. Pymsuruc I''E Xumus. 10 knacc: yued . muis o0meodpa3osar.opraHu3aiuii . 6a30Bblil ypOBEHb

/T E Pymsuruc, @ I @enpaman.-4-e uzn.-M.: [Ipoceemenue, 2018.-224¢
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4. KOHTPOJIb H OIHEHKA PE3YJIbTATOB OCBOEHMUA
OBIIEOBPA3ZOBATEJBHOU JUCIUIIJIMHBI

KoHTponme M oOLeHKa pe3yJpTaToB OCBOEHHUs 00meoOpa3oBaTeIbHON JUCLUILIHHEI
PACKPBIBAIOTCS Yepe3 AUCLUIUIMHAPHBIC PE3yJIbTaThl, HalpaBjIeHHbIE HAa (PopMHUpOBaHUE OOIINX
u npodecCHOHATBHBIX KOMITETEHLINH 1o pasaenam
U TeMaM COZIep KaHMs yueOHOro MaTepuana.

Ob6mas/npodeccuonanbHast Tun oueHOYHBIX
Pa3zpen/Tema .
KOMIIETEHIIUsI MepOonpPUSITHI
OK 01. Beibupatb cioco0b! pernieHus Tema 1.1-1.7
3a1a4 npodeCCHOHATBHON AeATeTbHOCTH Tema 2.1,2.2
MIPUMEHUTENBHO K Pa3IMYHbIM KOHTeKcTaMm | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1 TecTtupoBanue
Tema 8.1 YcTHEI onpoc
OK 02. Ucnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, Pelienue pacuéTHLIX 3a1a4
CpencTBa MouckKa, aHaJiu3a u 16,17 Habnronenue 3a xonom
WHTEpIpeTaluyu HHPOPMALIUH, 1 Tema 2.1,2.2 BBITOJHEHHUS! TPAKTUKO-
UH(POPMALMOHHBIE TEXHOJIOTHH AJIsI Tema 4.1,4.2 OPHMEHTUPOBAHHBIX 3aJAHUM
BBITIOJTHEHHSI 337184 MPOodecCHoHaTbHON Tema 5.2-54 Ipencrapnenue
JesITeIbHOCTH Tema 6.1 pe3yJIbTaTOB
Tema 7.1 MPaKTUIECKUX
Tema 8.1 nabopaTopHbIX paboT
OK 04. Tema 1.7 IIpoBeneHne XUMHYECKOTO
DddexTUBHO B3aMMOEICTBOBATD U Tema 2.1,2.2 SKCIIEPUMEHTA
paboTaTh B KONIEKTHBE U KOMaHE Tema 41,42 BoInosiHeHNE
Tema 5.2-5.4 KOHTPOJIBHBIX
Tema 6.1 pa60T o
Tema 7.1 paszaenaM TUCLUTIUHBI
Tema 8.1 OLieHKa CaMOCTOSATENILHO
OK 07. ConeiicTBOBaTh COXPaHEHUIO Tema 1.7 BBIIOJIHEHHBIX 3aJaHUN
OKPY’Karollen Cpensl, Tema 5.1 3amura perieHus Keic-
pecypcocOepekeHuro, MPUMeHATh 3HaHus | Tema 8.1 3amad (¢ yueroMm Oynymei
00 U3MEHEHUH KJIMMaTa, MPUHLIUIIBI npoheCCUOHATTLHOM
OepeKIIMBOrO MPOU3BOACTBA, AP HEKTHBHO NEeSITEIbHOCTH)
JeMCTBOBATh B YPE3BBIMANHBIX CHTYAIIHSIX Brimonxenue 3ananuit
38.02.01 IIK 1.5 Tema 1.2 MIPOMEKYTOUHON
23.02.041IK 2.2 Tema 1.6 arTecTalnuu
Tema 7.1
08.02.12TIK 3.2 Tema 1.7
Tema 8.1
25.02.08 TIK 4.4 Tema 2.1
23.02.01TIK 1.1 Tema 4.1
23.02.07TIK 2.1 Tema 7.1
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