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Pa6oyas mnporpaMMa COCTaBJicHa B COOTBETCTBHH C @®I'OC cpensero npodeCCHOHATBHOTO
06pa3oBaHus ¥ y4eOHBIM IUIAHOM MPOTPAaMMBI NOATOTOBKH CICLHAIMCTOB CPEAHEIO 3BCHA (uHIOEKC —
0OJ1.07) cpensero npohecCHOHATLHOIO 00pa30BaHus 110 CIENHATPHOCTH 11.02.18 Cuctemsbl paguoCBsI3H,
MOOHJIBHOI CBSA3H U TeJICpaHOBEINAHuUs, YTBEPKIAEHHBIM PEKTOPOM ®I'BOY BO «Cankrt-IlerepOyprekui
rOCYIapCTBEHHBINH YHUBEPCHTET TEIEKOMMYHUKAIMH HM. npod. M.A. Bonu-bpyesuua» 28 mapra 2024 r.,
npoTokos Ne 3. W IpUMepHON MporpaMMoii 1o 06111e06pa3oBaTeNBHON YUeOHON TUCIUIUIMHE «XUMHSY,
pexoMeHI0BaHHONH @eiepanbHbIM TOCYIapCTBEHHBIM ABTOHOMHBIM - YIPEXKICHUCM «DenepanbHbII
MHCTUTYT Pa3BUTHsI 00pa30BaHUD).
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Ha 3acelaHAM TpeAMeTHOH (uMKioBoif) komuccuu Ne 3 (MaTeMaTHYECKUX M CSCTECTBCHHO-HAYTHBIX
JACITUTUIHH )
7 despans 2024 r., mpoTokos Ne 6

IIpescenarerns IpeaMETHOR (LIMKIIOBO) KOMHUCCHH:
K.0-m.H. I'.B. JIunn

(moamuck)
OJIOBEPEHO

Merommaeckum coBeToM CankT-ITeTep6ypreKoro KojemKa TeleKoMMy HEKa i HM. O.T. Kpenkens
14 pespas 2024 r., mpotoxoa Ne 3

3aMecTUTENb AUPEKTOpa Mo y4eOHoi padoTe komtemka CII6 I'YT

Ale— H.B. Kanununa
(TToAIUCB)

42
‘ / T.H. Cuporckas
(ﬁozmngx)/

//Z/ﬂ);// C.W. VBacumux

(monnuch

COT'JTACOBAHO

Jupextop xomutemxa CII6 I'VT

COT'JIACOBAHO

Jupextop nenapramenta OKO/JI




HHOACHUTEJBHAS 3AIIMCKA _
1. OBIIASA XAPAKTEPUCTUKA PABOYEHU ITPOI'PAMMBI YYHEBHOU
JUCIHUIIVIMHBI

1.1 MecTO IMCUMIVIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM POrPaMMbI:

VYueOnas

MUCIUATIIINHA Xumus

0/1.07

SABJIACTCA

00s13aTeyIbHOIl  Y4acTbhIO

00111600pa30BaTEIPHON TOJITOTOBKK 00pa30BaTeIbHOM IporpaMmbl B cooTBeTcTBUU ¢ PI'OC 1o
cnenuanbHocTd 11.02.18 CucteMsl pannocBs3u, MOOMIIBHOM CBSA3U U TEJIEPaINOBEIAHHS.

1.2 Ilnanupyemble pe3yJabTaThl 0CBOCHHUS AUCHUIIJIMHBI:
B pamMkax nporpamMmbl yueOHOM TUCIUIUIMHBI 00y4YarOIIMMUCS OCBAaUBAIOTCS YMEHUS M 3HAHUS:

Koa u ILnanupyemMble pe3yJbTaThl 0CBOCHHS TUCHHILIUHBI

HAaHMMeHOBaHHe

¢popmupyembIx Oo0mme JucuuninHapHble

KOMIIeTeHIN

OK 01. B yacTu Tpy10BOro BOCIIMTAHUS: - BIAQJETh CHCTEMOH XHMMHUYECKHX
- TOTOBHOCTb K TpYAYy, OCO3HaHHE | 3HAHWH, KOTOpast BKJIFOYAET:
[IEHHOCTH MacTePCTBa, TPYI0TI00HE; OCHOBOITOJIATAIOIIIHE MIOHATHUS
- TOTOBHOCTb K aKTHBHOW | (XMMUYECKUH JJIEMEHT, aToM,
JCATEIIbHOCTH ~ TEXHOJOTMYECKOW U | AJIeKTpOHHAs 000JI0YKa aToma, s-, p-, d-
COIMATIBHOM HAIpaBJICHHOCTH, | JICKTPOHHbIE OpPOUTaIM aTOMOB, HOH,
CHOCOOHOCTh UHHUIMUMPOBATH, | MOJIEKYJIa, BAJICHTHOCTb,
IUIAHUPOBaTh M CAMOCTOSTEIBHO | AJIEKTPOOTPUIIATEILHOCTB, CTENeHb

BBITIOJIHATD TaKyI0 JCATCIbHOCTD,

- UHTEpeC K pa3jiuuHbM cdepam
poeCCUOHAIBHON A TEIBHOCTH,
OsguaeHue YHHBepPCAJbHBIMU
y4eOHBbIMH MO3HABATEJIbLHBIMHU
JelCTBUSIMU:

a) 0a30Bble JOrHYecKHe AelCTBHS.

- CaMOCTOATENbHO (HOpMyNIHpOBATh H
aKTyaJIu3UpOoBaTh po0diemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yYCTaHaBJIMBATh CYILIECTBEHHBIN
NpU3HAK  WIM  OCHOBAaHMA A
CpaBHEHU, KJ1acCU(pUKaluu "
00001IeHHS;

- OIpenensaTh UENH JeATENbHOCTH,
3a/laBaTh MapaMeTpbl U KPUTEPUU HX
JOCTHKECHHUS;

- BBIIBIATH  3aKOHOMEpPHOCTH U
IIPOTUBOPEYUS] B  PacCMaTPUBAEMBIX
SBJICHUSX;

- BHOCUTb KOPPEKTHUBBI B I€ATEIILHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LeJIsIM, OLICHUBATh PUCKHU IOCIIEICTBUN
JIEATEIbHOCTH;

- pa3BUBaTb KpPEaTUBHOE MBIIIJIECHUE
IIPU PEIICHUH KU3HEHHBIX MPoOIeM

0) 0a3oBbIE HccJIe0BaTe/IbLCKHe
JeHcTBHA:
- BJIAJIETh HaBBIKAMH y4eOHO-

WCCIIEIOBATEIIbCKOM M MPOEKTHOM

OKHUCIJIGHUS, XUMUYECKasi CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIH 00beM,
YIJIEPOJHBIN CKeJeT, (pyHKIMOHAIbHAS
rpynmna, pagukan, U30Mepus, U30MEpHL,
TFOMOJIOTUYECKUH  psAl,  T'OMOJIOTH,
YIJIIEBOLOPOABL, KHCIIOpOJI- U
a30TcoeprKallue COEIMHEHUS,
OMOJIOTUYECKH AKTUBHBIE  BeIECTBa
(yrmeBoabl, XHpbl, O€IKH), MOHOMED,
MIOJINMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS,
KpUCTAJNIMYECKAsl ~ PELIETKA,  THUIIBI
XUMHUUYECKHX peakiuil (OKMCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE, 9K30-U
OHAOTEPMHUUYECKUE, PEAKIMH HOHHOIO
oOMeHa),  pacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI,  DJIEKTPOJIUTHYECKAS
Jccolanus, OKHCJIUTENb,
BOCCTAaHOBUTEb, CKOPOCTh
XUMHUYECKOH  peakluu, XUMHUYECKOe
paBHOBECHE), TEOPUU U 3aKOHBI (TeOpHUs
XUMHYECKOTO CTPOEHHS] OpPraHuYecKUX
BeuiectB  A.M. DbyrtnepoBa, Teopus
IIEKTPOITUTUYECKOM JMCCOLIMAIU,
[IEPUOIUYECKUI 3aKO0H ..
Menpeneesa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN A3BIK XUMUH,
(bakTonoruuecKue CBEJIECHUSA 0
CBOMCTBAX, COCTAaBE, TOJYYEHHH U




JeATEIFHOCTH, HABBIKAMU DPa3pelICHUs
npobiewm;

- BBIABIATH NPUYMHHO-CIIEICTBEHHBIC
CBS3M M AaKTyaJIM3HpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE€3y €€ pEeLICHus,
HaXO/IUTh apryMEHTHI Uit
JIOKa3aTeIbCTBA CBOMX YTBEPXKICHHH,
3aJaBaTh MapamMeTpbl U KPUTEpUH
pelIeHus;

- aHAJTM3UPOBATh IOJYYCHHBIE B XOJe
penieHus 3a7a4un PE3yNbTaTHI,
KPUTUYECKH OLICHUBATb ux
JIOCTOBEPHOCTb, HPOTHO3UPOBATh
U3MEHEHHE B HOBBIX YCIIOBUSIX;

- yMeTb NEPEHOCUTh 3HAaHUS B
MO3HABATENIBHYI0 M MPAKTHYECKYIO
00JIaCTH JKU3HENIEATEIBHOCTH;

- yYMETh HWHTETPUPOBATH 3HAHUS W3
Pa3HbIX IPEIMETHBIX 00J1acTel;

- BBIJBUraTh HOBBIC WJEH, IpeJiararb
OpPUTHUHAIBHBIEC TIOJXO/IbI U PELICHUS;

- CIIOCOOHOCTh MX UCIIOJIb30BAHUS B
IIO3HABATEJIBHON U COLMAIBHOU
HpaKTHKE

0e30macHOM HCIOJIb30BAaHUU
Ba)KHCI\/JIIJ_II/IX HeOpFaHI/I‘ICCKI/IX 58
OPraHWYECKHUX BEIIESCTB B OBITY U
MPAKTUYECKOMN JeSITeTbHOCTH YEJIOBEKa;
- YyMEThb  BBIABIATH  XapaKTEepPHBIC
HpI/I3HaKI/I N B3aUMOCBA3b I/I3y‘-IeHHBIX
MTOHSTH, MPUMECHSTh
COOTBGTCTByIOH_II/Ie IIOHATUA HpI/I
ONMKMCAHUHA  CTPOCHHSI W  CBOWCTB
HeopraHqucm/Ix nu OpI‘aHI/I‘-IeCKI/IX
BEICCTB U MX MPEBPAICHUI; BBISIBIIATH
B3alMOCBA3b XHUMHUYCCKHUX 3HaHI/II71 C

HNOHATHAMMU u IIPEJICTaBICHUAMU
IpPYrux €CTECTBEHHOHAYYHbIX
IIPEIMETOB;

- YMEThb HCIOJIb30BATh HAUMEHOBAHUS
XUMHYECKHUX COEIMHEHUN
MEXIYHapOIHOI O COr03a

TEOPETUYECKON U ITPUKIIATHON XUMHUHU U
TPUBUAJIBHBIC HA3BAaHUS BAXHEHIINX
BEILECTB (3TUJICH, alleTHJICH, TJIUIEPHH,

denon,  Qopmanbaerun,  yKcycHas
KHCIIOTA,  TJWIWH, yrapHbeld  ras,
VIJIGKHCIBIA Ta3, aMMHUaK, TallcHas

N3BECTh, HETaIlleHasd N3BECTh, TUTHEBas
coJla M JIPYrux), COCTaBIATh (OPMYJIbI
HEOPraHWYECKUX U OPraHUYeCKHUX
BELLECTB,  YPABHEHUS  XUMHUYECKUX
peakiui, OOBSACHATH WX  CMBICI,
MMOATBEPKIATh XapakTepHbIE
XUMHYECKHE CBOMCTBA BEIIECCTB
COOTBETCTBYIOIIUMHU IKCIIEPUMEHTaAMU
M 3alUCSIMU YPaBHCHUN XHUMHYECKHX
peaKuuii;

- YMETbH YCTaHaBJIMBATh
MPUHAJICIKHOCTD HU3YUCHHBIX
HCOPTaHUYCCKUX u OpPraHn4e€CKux

BCIICCTB K OHNPCACICHHBIM KJIaCCaM U

rpyImnmnam COCIMHEHMU,
XapakTepu3oBaTb  UX  COCTaB W
BAKHEHIIME  CBOWMCTBA;  ONPEACIATH
BU/JIBI XUMUYECKUX CBA3EH

(xoBaJIeHTHAas, NOHHAsI, METAJUIMUECKas,
BOJOPOJHAs), THUIIBl KPHUCTAJUIMYECKUX
pEIIEeTOK BEeIIeCTB; Ki1accuuuupoBarthb
XUMUYECKUE PEAKLIUH;

- cdopMupoBaTh MpPEACTABIEHUSI: O
XUMUYECKON COCTAaBJIAIOLIECH
€CTECTBEHHOHAy4YHON KapTHHBI MHUpA,
pOJIM XUMUU B II03HAHUM SIBICHUHN
MPUPO/BI, B (OPMUPOBAHUHN MBIILICHUS
u KYJIbTYpBI JIUYHOCTH, ee




(GyHKIHOHATBHOW IPaMOTHOCTH,
HEo0X0IuMOn ISt pereHus
HPaKTUYECKUX 334 U DKOJIOTHYECKU
000CHOBAaHHOTO OTHOUICHUSI K CBOEMY
3JI0pOBBIO H TIPUPOIHOM Cpere;

- yMETh TPOBOAUTH PACUYETHI IO
XAMHYECKUM (OpMyJiaM U ypaBHEHHUSIM

XUMUYECKUX peakuuin c
UCIOJIb30BaHUEM (PU3MUECKUX BEIUYMH,
XapaKTepU3yIOIIUX BEILIECTBA c

KOJIMYECTBEHHOW  CTOPOHBI:  MAcCHhl,
o0bemMa (HOpMaJbHBIE YCJIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; HCIIOJIb30BATh
CHUCTEMHbIE XHUMUYECKHE 3HAHMS JUIs
IOPUHATHUS PEIIEHHH B KOHKPETHBIX
JKU3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM

OK 02.

B o0nactm 1EeHHOCTHM HAY4HOIO
TO3HAHMSA:
- ¢(hOopMHPOBAHHOCTH MHUPOBO33PEHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HayKd u
00I1IECTBEHHON MPaKTUKH,

OCHOBAaHHOTO Ha JUAJIOre KYJIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MECTa B MOJIUKYJIbTYPHOM MUDE;

- COBEpUICHCTBOBAaHUE SI3BIKOBOM U
YUTATEJIbCKON KYJIbTYPbl KaK CpEICTBa
B3aMMOJCICTBUS MEXIY JIIOABMH U
MO3HAHUS MUPA;

- OCO3HAaHHE IICHHOCTH HAay4dHOU

JACATCIIbHOCTH, TOTOBHOCTH
OCYILECTBIIATH MIPOEKTHYIO u
HCCIIEIOBATEIIbCKYIO JeATeIbHOCTD
VHJIUBUYAIBHO U B TPYIIIIE;
OBaagenue YHUBEPCAJIbHBIMH
yuyeOHBIMU No3HABaTeJIbHBIMH
JeHCTBUSIMM

B) pabdora ¢ nHpopmanueii:

- BJQJAECTh HABBIKAMHU  [OJY4YEHUS
MH(pOpMallUl W3 HMCTOYHHUKOB pPa3HBIX
TUIIOB, CAMOCTOSITEJIbHO OCYILECTBISATh
MOMCK, AaHaliu3, CUCTEeMaTHU3alUi0 |

UHTEPIIPETALMIO uHpopMauu
pa3IMYHBIX BHJIOB u bopm
IIPE/ICTABIICHYS;

- co37aBaTh TEKCTHI B pa3IMYHBIX
dopmarax ¢ ydeToM Ha3HauYCHUS
UHPOpPMAIIMKM W TEJIEeBOH ayIUTOpPHH,
BbIOMpast ONTHMAJIbHYIO bopmy
NPEJICTAaBICHNS U BU3yaTH3allHH;

- OLICHUBATh JIOCTOBEPHOCTb,

- yYMeThb IUJJAaHHPOBAaTh M BBIOJHSATH
XUMUYECKUN 9KCHEPUMEHT
(IpeBpaIIeHus] OPraHUYEeCKUX BEIECTB
IIPYU HarpeBaHHM, MOJIyYCHHE STUIIEHA U
U3y4eHHE €ro CBOMCTB, KaYeCTBEHHBIC
peakIMM Ha albJerujbl, Kpaxmad,
YKCYCHYIO  KHCJOTY;  JCHaTypauus
OelIKOB TpU HArpeBaHWM, LBETHbBIE
peaknuu OENKOB; MPOBOIHMTH PEAKIIUU
HMOHHOIO OOME€Ha, OHpEeIeNsATh Cpeay
BOJHBIX  pAacTBOPOB, KayeCTBEHHBIC
peakiuu Ha cynbdar-, KapOoHAT- H
XJIOpUA-aHUOHBI, HA KaTHOH aMMOHUS;
pelaTh 3KCIepuMEeHTalIbHbIE 3a]aui 110
teMaM "Metamsl" u "Hemeramnsl") B
COOTBETCTBUHU C MpaBWJIAMH TEXHUKHU
0e30macHOCTH MpH  OOpalleHuu ¢

BEILIECTBAMU u 1a060paTOPHBIM
000pyI0BaHUEM; MIPEJICTaBISATh
pe3ynbTaThl XUMHYECKOTO

JKCIepuMeHTa B (opme  3amMcu
YPAaBHEHUN COOTBETCTBYIOIIMX PEAKIUN
U (OpMyYIMPOBATh BHIBOJIBI Ha OCHOBE
ITUX PE3yJIbTATOB;

- YMEThb aHAJIU3UPOBATh XUMHUYECKYIO
MH(pOpPMaLIKIO, MOJYy4aeMYyI0 U3 pa3HbIX
HUCTOYHUKOB (cpencTs MacCcoOBOU
uHpopmanuu, cerb MHTepHer u

ApyrHe);
- BJIAICTH OCHOBHBIMH METOAaMHU

HAay4HOrO0  TO3HAaHUS  BELIECTB U
XUMUYECKHX SBIEHUN (HaOIIOIEHNEe,
U3MEpEHHE, AKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMCTb MNPOBOAWUTH PACUCTBI 110




JIETUTUMHOCTD nHpopmanuu, ee
COOTBETCTBUE IMPABOBbIM U MOpPaIbHO-
STUYECKUM HOPMaM;

- UCIIOJIb30BATh CpencTBa
MH()OPMAIIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI B
penIeHun KOTHUTUBHBIX,
KOMMYHUKATHBHBIX u
OpraHU3alMOHHBIX 3ama4y c
coOIr0IeHIEM TpeOoBaHUI
SPrOHOMHKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pecypcocOepexenus,

NPaBOBBIX M OJTUYECKUX HOPM, HOPM
WH(OPMAIIMOHHON 0€30MaCHOCTH;

- BJIaJICTh HaBbIKAMH PACIIO3HABAHUS U
3alUThl UH)OpPMAIIHH,
nH(pOpMaIMOHHOM 0€30MMacHOCTH
JUYHOCTH,

XUMHUYECKUM (popMysaM U ypaBHEHUSAM

XUMHYECKUX peakuui c
UCIOJIb30BaHUEM (PU3MUECKUX BEIUYMH,
XapaKTEPU3YIOLIUX BELIECTBA c

KOJIMYECTBEHHOH  CTOPOHBI:  MAaccChl,
o0bemMa (HOpMaJbHBIE YCJIOBHUS) Ta30B,
KOJIMYECTBA BEILECTBA; HCIIOIb30BAThH
CUCTCMHBIC XHMMHUYCCKHC 3HaAHUA OJIA
HOPUHATHS PEUICHHH B KOHKPETHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3AHHBIX C
BEIECTBAMH U MX IPUMEHEHHEM

OK 04.

-  TOTOBHOCTh K  CaMOpPa3BUTHIO,
CaMOCTOSTEILHOCTH u
CaMOOIIPEIEICHHUIO;

-OBJIa/ICHNE HaBbIKaMU y4eOHo-
HCCJIENOBATEIBCKOM, TPOEKTHOM U
COIIMATLHOM JeSITEIIFHOCTH,
Osiajnenue YHHBEPCAJIbHBIMHA

KOMMYHUKATHBHBIMU 1eHCTBUAMM:
0) coBMecTHAasl 1eATeJbHOCTD.

- IMOHUMATh u HCIIOJIb30BaTh
peuMyIlIecTBa KOMaHIHOM u
WHIUBUTyaIbHON PabOTHI;

- IIPpUHUMATDH Ocin COBMECTHOM

JIEATEIIbHOCTH,  OPraHU30BBIBATH U
KOOPIAMHHUPOBATb JEHCTBHUSA IO €€
JOCTHKECHUIO: COCTAaBJISTh IJ1aH
JNEUCTBUM, paclpelensaTb pold  C
y4EeTOM MHEHHU Y4aCTHUKOB
00CyX/1aTb pe3ylbTaTbl COBMECTHOM
paboThI;

- KOOpAWMHHPOBaTb W  BBINOJHATH
paboTy B  YyCIOBHSAX  peajbHOrO,

BUPTYIBPHOTO W KOMOWHHUPOBAHHOTO
B3aMMOJIEHCTBHS;

- OCYIICCTBIIATH MTO3UTHBHOE
CTpaTernueckoe MIOBEJICHUE B
pa3IMYHBIX  CHTYalMsX, MPOSBIIATH
TBOPYECTBO M BOOOpaxKeHHe, OBITh
MHUIIMATHBHBIM

OBJanenue YHHUBepPCAJbHBIMU
PeryJisiTHBHBIMM € CTBUSIMU:

I') NPUHATHE ceOsl M IPYTHX JIIOJeii:

- NPUHUMATh MOTHBBI W apPTyMEHTBI
JTPYTHX 1101 (5% pH aHaJn3e

- yMeTh IIJIaHUPOBaTh U BBINOIHATH
XUMHYCCKUAN HKCIEPUMEHT
(mpeBpallleHus: OpraHUYEeCKHX BEIIECTB
IIPY HAarpeBaHHH, MTOJIy4YCHHE STUIICHA U
M3Y4YEHHUE €ro CBOMCTB, KaueCTBEHHBIC
peaknmMM Ha aIbJCTHABI, Kpaxmad,
VKCYCHYIO  KHUCIIOTY;  JeHaTypauus
OClIKOB TIpM HArpeBaHWM, LBETHHIE
peakiuu OeNKOB; MPOBOJUTH PEAKIINH
MOHHOIO OOMEHa, ONpENENATh Cpeay
BOJHBIX  PacTBOPOB, KaueCTBEHHBIC
peaknuu Ha cynbdar-, KapOOHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS;
pemaTh SKCIIepUMEHTALHBIE 3319 110
temMam "Metamne" u "Hemeramnnsl") B
COOTBETCTBUHU C TpPAaBWIAMH TEXHUKHU
O0e3omacHOCTH Tpu  OOpallleHuH ¢

BeII[ECTBAMHU u 1a060paTOPHBIM
000pyI0BaHUEM; MPEACTABIATh
pe3ynbTaThl XUMHUYECKOTO

JKCIIepUMeHTa B (opme  3amucu
YPaBHEHUH COOTBETCTBYIOIUX PEAKIMM
1 (opMynHpoBaTh BBIBOJBI HAa OCHOBE
ITHX PE3YIbTaTOB




pe3yJIbTaTOB NESTEIHLHOCTH,

- TpU3HABaTh CBOE TPABO U TMPaBO
NPYTUX JFO/ICH Ha OIIUOKH,

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh
MUD C IMO3UIIH JPYTOro YeJIOBEKa;

OK 07.

B 00J1acTH YK0JI0THYECKOT0

BOCIIUTAHMS:
- c(OpPMHUPOBAHHOCTb HKOJIOTHYECKOM
KYJIBTYDBI, MOHUMAaHUE BIIUSIHUS

COLUAJIBHO-9KOHOMHYECKUX IPOLIECCOB
Ha COCTOSIHUE IPUPOIHOMN u
COLUAJIBHOU cpensl, OCO3HaHHE
rJ100a1bHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

- IUIAaHUPOBAHHWE U OCYILIECTBIICHHE
JICHCTBUM B OKpYXalollled cpene Ha
OCHOBE 3HaHMs LeJed yCTOHYHMBOTO
Pa3sBUTHA YCJIOBCUCCTBA,
aKTUBHOE  HENpUsTHE
IMPUHOCATINX BpEa
cpere;

- yMEHHE

JIENCTBHH,
OKpY>Karoleu

MIPOTHO3UPOBATH
HeOIaronpusTHhIC 9KOJIOTHYECKHE
MMOCJICICTBUS MpEeANPUHUMAEMBIX
JICUCTBUMN, IPEIOTBPAIATh HX;

- paclIMpeHUEe OmbITa AEATEIbHOCTH
9KOJIOTHYECKOW HAINPaBJICHHOCTH;

- OBJIQJICHUE HAaBbIKAMU Y4EOHO-
HCCIEN0BATENLCKOM, MPOEKTHON U
COIIMATLHOM JESITEIIHFHOCTH,

- chopMUpOBaTH MPEACTABICHUS: O
XHUMHYECKOU COCTaBJISIOIICH
€CTCCTBEHHOHAay4YHOM KAapTHUHBI MHUpA,
pOJIM XUMHUU B TIO3HAHUHM SBJICHUH
IPHUPOJBI, B (GOPMHPOBAHUY MBIIUICHUS

Hu KYJbTYpPbI JIMYHOCTH, ee
(G yHKIIMOHATTLHOM rPaMOTHOCTH,
HEOO0X0INMMON IS peleHus

MPaKTUYECKUX 3a/1ad M SKOJOTMYECKH
000CHOBAHHOTO OTHOUICHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpeIE;

- YMETh coOroaTh MpaBuUIIa
9KOJIOTUYECKH 1eJIeCO00Pa3HOTO
MOBEICHUA B OBITY U TPYIOBOHU
JIEATETLHOCTH B IIEJISIX COXpaHEHUs
CBOETO 37I0POBbSI U  OKpYKarolen
MIPUPOTHOM Cpenbl; YYUTHIBATH
OMACHOCTh BO3ACUCTBHUS Ha IKUBBIC
OpraHu3MBbl OIPEACIICHHBIX BEIIECTB,

IMOHUMas CMBICII oKa3aTeirst
MpeaeabHON JIOITYCTUMOM
KOHIIEHTpaLUK1




2. CTPYKTYPA U COAEPX KAHUE OBIIIEOBPA3OBATEJIBHOM

JUCHHUIIJINHBI
2.1. O0bem 00mIe00pa3oBaTeILHON YUeOHOM JUCHUMIITIMHBI M BUIbI Y4e0HOH padoThl
. O0bém B
Buj yueOHoit padoThl
yacax
O0beM yueOHOM TMCUMILIHHBI 78
B TOM YHCIIE:
38
TeopeTu4ecKoe o0ydyeHue
JlaboparopHbie pabOTHI 10
MPAKTUYECKHUE 3aHSITHS, B T.4. KOHTPOJIbHBIE PAOOTHI 28
U3 HUX TIPOMEXYTO4YHas aTTectais B popme nuddepeHunpoBaHHOTO 3a4eTa 2




2.2 TemaTn4eckuii IVIaH U COJlePKAHNE TUCUUIIMHBI

HauMmeHnoBaHnue Conep:xanue yueOHOIro MaTepuasia, JJadopaTopHble U NPAKTHYECKHE 3aHATHSA, Oobem dopmupyembie
pa3/iesioB U TeEM KOHTPOJIbHbIE Pad0ThI 4acoB KOMIIeTeHIINH

Pa3nes 1. OcHOBBI CTPOEHUsI BelecTBa 8
Tema 1.1. Ctpoenue CoBpeMeHHass Mojenb cTpoeHusi aroMa. CHUMBOIMYECKUH A3BIK XUMHUU. XHUMHUYECKUU OK 01
ATOMOB XMMHYCCKIX DJIEMEHT. DJIEKTpOoHHas KoHurypanus aroma. Kimaccupukamusi XUMUYECKHX 3JIEMEHTOB
37IEMEHTOB U PHPONA (s-, p-, d-:zneMeHTLI). BanenTtHbie »1€KTpOHBI. BalleHTHOCTD. ?HeKTpOHHaﬂ npupona 2
HMIECKOMN CBA3MH XUMUYECKON CBSI3U. DIEKTPOOTPHUIIATEILHOCTh. BUabl XUMHUUYECKON CBSI3U (KOBaJEHTHAs,

WOHHAs, METAJUIMYECKasi, BOJIOPOIHAS) U CIIOCOOBI €€ 00pa3oBaHUs

IIpakTHYeckne 3aHATHS 2

Pemrenue 3aganuii Ha HCHOJIL30BaHUE XUMHUYECKOM CHMBOJIMKA W Ha3BaHUM COCIUHEHUN

[0 HOMEHKJIATYpe MEXAYHAapOJHOIO COK03a TEOPETUYECKONM M NPUKIAJAHOM XUMUU U

TPUBHAJIBHBIX HA3BAaHUW 11  COCTaBIICHUSI XUMHYECKUX (OpMyN JABYXaTOMHBIX

coequHEHN (OKCHUIOB, CyNb(PUAOB, THAPUAOB U T.I.) M JAPYrUX HEOPraHUYECKHX

COCJIMHCHMI OTACIBHBIX KJIACCOB.

[IpakTHueckue 3agaHusl HA YCTAaHOBJIEHHUE CBSI3M MEXKIY CTPOCHHEM aTOMOB XMMHUYECKUX

AJIEMEHTOB U TEPHUOJUYECKUM HU3MEHEHHEM CBOMCTB XHMHMUYECKHX OJJIEMEHTOB U HX

COEJIMHEHMI B COOTBETCTBHH C MOJ0KeHHeM [lepuoanueckoil CUCTEMBI.
Tema 1.2. [Tepuonnueckas cucrema xumuieckux 3iaeMeHToB .M. Menneneesa. ®uznueckuii 2 OK 01
[lepuonnueckuii 3akon | cmbicha [lepuoanueckoro 3akona .M. MeHnneneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS OK 02
u tabmuma J[.U. CBOMCTB XUMUYECKUX DJIEMEHTOB, 00pa3yeMbIX UMHU IIPOCTHIX U CJIOKHBIX BEIIECTB B
MenneneeBa COOTBETCTBHUHU C MOJIO)KEHUEM XUMHUECKOTro 351eMeHTa B [lepuoanueckoii cucreme.

MupoBo33peHueckoe u HaydHoe 3HaueHue [lepnonnueckoro 3akona /I.11. Menneneesa.

[Iporuossl .M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX 3JIEMEHTOB.

IIpakTnyeckune 3aHATHSA 2

Pemrenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUN HA XapaKTEPHU3ALUIO
XAMHYECKHX DJIEMEHTOB «MeTaluinyecKkue / HeMeTaIINUYeCKHE CBOMCTBA,
3J'IeKTpOOTpI/IHaTeJ'IBHOCTI) XUMHUYCCKUX 3JICMCHTOB B COOTBCTCTBUHU C UX BJ'ICKTpOHHI)IM
CTPOECHUEM U MOJIOKEHUEM B IEPUOAUYECKON CUCTEME XUMHUECKUX deMeHTOB J[. 1.
MenneneeBay




Pa3nen 2. XuMnueckue peakuuu

Tema 2.1. Tumsl
XAMHYECKUX PEaKIUi

Knaccudukanms 1 TUITBI XMMHUYECKUX PEAKIUi C y4aCTHEM HEOPTaHUYECKUX BEIECTB.
CocrapneHue ypaBHEHUHN peakuid COeAMHEHUS, Pa3JIOKEHUS, 3aMEILIeHHs], 0OMEHa, B T.4.
peaKIuii TOpeHMs, OKHUCICHUSI-BOCCTAHOBIJICHHUS.

ypaBHeHI/ISI OKHUCJIICHUA-BOCCTAHOBJICHUSL. CTGHGHB OKHUCJICHUA. OKI/ICJII/ITGHL )41
BoccTaHOBUTEh. COCTaBICHUE U YPAaBHUBAHUE OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxuii METOJI0M AJIEKTPOHHOTO Oatanca. OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIC PEAKITHH
B IIPUPO/IC, TPOU3BOACTBEHHBIX MPOIIECCaX U KU3HEACITSIBHOCTH OPTraHU3MOB

IIpakTnyeckune 3aHATHSA

KonnuecTBeHHble OTHOIIEHNS B XUMHUUA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U
pacueTsl MO YPAaBHEHMUSIM XHMHUYECKUX peakuuid. Moyl Kak equHHMIa KOJWYEeCTBa
BeniecTBa. MossipHast Macca. 3aKOHBI COXPaHEHMsI MacChl M SHEPruu. 3aKOH ABOraipo.
Mounsipablii 00beM razoB. OTHOcUTEIbHAs IUIOTHOCTh ra3oB. Pacyerbl 1o ypaBHEHUSIM
XMMHUYECKHUX pEeakIHil ¢ UCIOIb30BAaHUEM MAaCChl, 00beMa (HOpMaJbHbIE YCIIOBHS) I'a30B,
KOJINYECTBA BEILIECTBA

OK 01

Tema 2.2.
DIEeKTPOTUTHYECKAS
JUCCOLIMAIUS M HOHHBIN
oOMeH

Teopust »nexkTponuTudeckoil auccoruanuu. HOHBL DIEKTPOIUTHI, HEIIEKTPOIUTHI.
Peakuuu nonHoro ooMena. CocraBieHHe peakiuii HOHHOTO OOMEHA MyTeM COCTaBIICHUS
UX TOJHBIX M COKpAllCHHbIX MOHHBIX YpaBHeHUH. KHCIOTHO-OCHOBHBIE peaKIuH.
3amaHust HA COCTABIICHHE MOHHBIX PEaKIHi

JlabopaTropHble 3aHATHUS

JlaGopatopHas paboTa “TUIbl XUMHUYECKUX PEaKIIUi”.

HccnenoBanue TUIIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX U 00pa3yIOLIUXCs BELIECTB) U
NPU3HAKOB XUMHUYECKUX peakuuid. [IpoBeneHne peakiiuit HFOHHOro oOMeHa, onpezeIeHue
CpeJibl BOJHBIX pACTBOPOB. 3aJaHUsI HA COCTABJICHNE HOHHBIX PEaKIIH

KonTtposbHas padora 1

CTpO@HI/Ie BCIIECTBA U XUMHUUYCCKHUE PCAKIIUU

OK 01
OK 04

Pa3pnen 3. CtpoeHune U CBOMCTBA HEOPIaHMYECKUX BeELECTB

14




Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BCIIIECTB

[Tpenmer Heopranuueckoi xumun. Kiaccudukanus Heoprannyeckux Beiects. [IpocTbie
U CJIOKHBIE BeniecTBa. OCHOBHBIE KIIACCHI CIIOMHBIX BEIIECTB (OKCHIbI, THIIPOKCH/IBI,
KHUCIIOTBI, COJIM ). B3anMOCBsI3b HEOPraHMYECKHX BEIECTB. ArperaTHbIe COCTOSHHS
BemectBa. Kpucrammmyeckue u amopdHbie BenecTBa. THUITBI KPUCTATUTUYECKUX PEILIETOK
(aToMHasi, MOJICKYJISIpHAs!, HOHHAs, METAJUTNYECKas ). 3aBUCHMOCTh (DU3MYECKUX CBOWCTB
BEILIECTBA OT THUIA KPUCTAIUIMYECKOW PEIICTKH. 3aBUCHMOCTh XUMUYECKOM aKTHBHOCTH
BEIECTB OT BHJa XUMHYECKON CBS3U M TUIIA KPUCTAIUINYECKOI perieTku. [IpudnHebl
MHOT000pa3usi BEUIeCTB

IIpakTnyeckune 3aHATHSA

Homenknarypa HeopraHmueckux BEIIECTB: Ha3BaHHE BEIECTBA UCXO/IS U3 UX
XUMHAYECKON (OPMYIIBI MM COCTABICHNE XUMUYECKOH (DOPMYITBI UCXO/Is U3 Ha3BAHHS
BemiectBa 1o mMexxaynapoanoit (MIOITAK) unu TpuBHanbHOM HOMEHKIATYDE.

Pemenne mpakThueckux 3aJaHMi MO KiaccH(UKAIUM, HOMEHKIATYpe M XUMHUYECKUM
dbopMyliaM HEOPraHMYECKUX BEIIECTB PA3UYHBIX KJIAcCOB (yrapHbId ras, YrJIeKUCIBIN
ra3, aMMHax, raiieHasi U3BeCTb, HETalleHas U3BECTh, IUTHEBAS CO/a U JIPYTUX): Ha3bIBaTh
Y COCTaBJIATH (OPMYIIBI XUMHUUYECKHUX BEUIECTB, OMPEENATh MPUHAICKHOCTD K KJIaccy.
HcTounuku xumMuueckoi HHGpopMaIu (CpeicTB MaccoBOM MHpopMaiuu, cetb HTepHer
u npyrue). [lorck napopmany o Ha3BaHUAM, UACHTUDHUKATOPAM, CTPYKTYPHBIM

dhopmynam

OK 01
OK 02

Tema 3.2. dusuko-
XUMHYECKHE CBOCTBA
HEOPraHUYECKHX
BEIICCTB

Merambl. O0nme Gpusnueckre 1 XUMHYECKHe CBOicTBa MeTayutoB. CriocoObl OTyUeHHS.
3HayeHHe METAUIOB U HEMETAJVIOB B npupoac MW XKUBHCACATCIbHOCTU YCJIOBCKAa U
opraun3MoB. Koppo3us MeTayuioB: BUABI KOPPO3HMH, CHOCOOBI 3alIUTHl METAIOB OT
KOPPO3HHU

Hemerannel. OO6mue ¢usnueckue M XMMHYECKHE CBOMCTBa HeMeTauioB. THUNHUYHBIE
cBoiictBa HemeTauioB [V— VII rpynn. Knaccudukanus ¥ HOMEHKIAaTypa COEAMHEHH

HeMeTaJ10B. KpyroBopoTsl OMOT€HHBIX 2JIEMEHTOB B PUPOJIE

XUMHUECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCHJIOB,
TUIPOKCUIOB, KUCIIOT, COJeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MIPOCTHIX
BEIIECTB, BOJOPOJHBIX COEMHEHNH, BHICIINX OKCHJIOB M THAPOKCUIOB

OK 01
OK 02




I[MpakTuyeckue 3aHATHSA

CocraBiieHHE YpaBHEHMI XUMHYECKMX pEaKLMH C y4acTUEM IPOCTBIX U CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: METAIOB M HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAJIOB U
aM(pOTEepPHBIX JJICMEHTOB; HEOPTaHMYECKUX KHUCJIOT, OCHOBAaHMU U aM(pOTEPHBIX

THIPOKCHUIOB; HEOPIaHUYECKUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA. 2

Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI HAa CBOMCTBA, COCTaB,

NoJIy4eHHe U 0€30MacHOE UCII0b30BaHNE BaKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY

U IPAKTUYECKOH 1eATEIbHOCTH YEJI0BEKa
Tema 3.3. JlaGopaTopHble 3aHSITHSI OK 01
Wnentudukamus JIaGoparopHas pabota «peHTHUKAIIS HEOPTAHUIECKUX BEIIECTBY. OK 02
HEOPraHUYECKUX Pemenne »skcnepuMEHTalIbHBIX 3aJad 10 XUMHYECKMM CBOMCTBAM METaJUIOB U OK 04
BEIIECTB HEMETAJIJIOB, 10 PAaCIIO3HABAHUIO U MOJIYYEHHUIO COEAMHEHUI METAIJIOB U HEMETAJIJIOB. 2

WnenTudukanys HEOpraHMYeCKUX BEIIECTB C MCIOJIb30BAaHUEM HUX (DU3UKO-XUMHUECKUX

CBOMCTB, XapaKTEpHBbIX KayeCTBEHHbIX peakuuid. KauecTBeHHblE peakiuu Ha cyibdart-,

KapOOHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHMSI
KonTposbHas padora 2 |CBoiicTBa HEOPraHMUECKUX BEIIECTB 2
Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCcKUX BelleCTB 22
Tema 4.1. [losiBeHne n pa3BUTHE OPTAHMYECKOW XMMHHU Kak HayKu. [Ipeamer opranndeckon OK 01
Knaccugukanus, XUMHH. MeCTO U 3HaYeHHE OpPraHMYeCKON XUMHHU B CUCTEME €CTECTBEHHBIX HAYK.
CTpOEHHE U XUMUYECKOE CTPOCHHME KaK TMOPSAOK COEAUMHEHHMs] aTOMOB B MOJIEKYJIE COIJIACHO HX
HOMEHKJIaTypa BaJICHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPHUM XUMHYECKOIO CTPOEHHUS OPraHUYeCKUX
OpraHMYEeCKUX BellecTB | coenuHeHud A.M. bBytnepoBa. VYriepoaHblii CKeleT OpPraHU4ecKOW MOJIEKYIbI.

3aBUCHUMOCTb CBOMCTB BEILIECTB OT XHUMHYECKOIO CTPOECHHsA MoOJeKyl. M3omepus u 5

U30MEDPBI.

[lonatnue o ¢ysxkauonaneHol rpynme. Panukan. Ilpunnunsr — knaccudukanum
OPraHWYEeCKUX  COCIMHEHHH. MexXayHapoJHas  HOMEHKJIATypa W IPUHIUIIBI
HOMEHKJIATyphl OpraHndeckux coeanHenuil. [lonstue o6 azoTcoaepxammx COeJUMHEHUSX,
OMOJIOrMYEeCKH aKTHUBHBIX BemlecTBax (yryieBojax, »OKUpax, Oenmkax ©  Jp.),
BBICOKOMOJIEKYJISIPHBIX COETUHEHUIX (MOHOMEp, MOJIMMEP, CTPYKTYPHOE 3BEHO)




I[MpakTuyeckue 3aHATHSA

Homenknarypa OpraHMdecKkux COCIUHEHHUH OTAEIbHBIX KJIACCOB  (HACBILICHHEBIE,
HEHACBIIIEHHbIE W apOMAaTHYECKHE YIIIEBOJOPOABI, CHHPTHI, (DEHONbI, AIbICTHIHI,
KETOHbI, KapOOHOBbIe KHCIOTBI W Jp.) CocraBieHHWE TONHBIX M COKPAILICHHBIX
CTPYKTYPHBIX ()OPMYJI OpPraHMYECKHX BEIIECTB OTAEIBHBIX KJIACCOB, HCIIONB3YsS HX
Ha3BaHUS IO CHCTEMATUYECKOH W TPHUBHAIBHON HOMEHKJIAType (ITWIICH, alleTUJICH,
raunepuH, ¢enon, ¢opmanbaerua, yKCycHas KHCIOTa, TIMIUH). PacdeTsl mpocTeiieit
(hopMyITBI OPraHNYECKOM MOJICKYJIbI, HCXOJISl M3 SJIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COEeIMHEHUN

@OU3NKO-XMMUYECKHE CBOICTBA OPraHMYECKUX COEAMHEHUH OTIENIbHBIX KIAcCOB
(ocobeHHOCTH Ki1accu(PUKAIIMM U HOMEHKJIATYphl BHYTPH KJIacca; FTOMOJIOTMYECKUN pall U
obmas ¢opmyna; uzomepus; (pU3MUECKUE CBOICTBA; XMMUYECKHE CBOWCTBA; CIOCOOBI
MI0JIy4EHUs):

— MpeesibHbIE YIIEBOAOPOAb! (aJKaHbl U LUKJIOAJIKaHbl). 'opeHne MeTaHa Kak OAMH U3
OCHOBHBIX HCTOYHHMKOB Te€IJla B MPOMBIIUICHHOCTH U ObITy. CBOHCTBa INPHUPOIHBIX
YTJIEBOJOPOAOB, HAXO0KICHHUE B IPUPOJIEC U IPUMEHEHNE aJIKAHOB;

— HeIpeJesibHble (AJIKeHbl, AJKUHBl M alKaJWeHbl) U apOMAaTUYECKHE YIJIEBOJOPOJBI.
I'openue aneTniieHa Kak MICTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHHM JUIsl CBAPKU U PE3KU
METaJUIOB

— KHUCJIOPOJICO/IEPIKALIUE COSAMHEHMSI (CTUPTHI M (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U dPUPHI,
IBJETUABl U KETOHBI, KUPBI, yriaeBojsl). IIpakTuueckoe NpuUMEHEHHE STUIIEHTIIUKOJI,
rmuepuHa, ¢eHona. Ilpumenenne gopmanbaernia, aneTaabAeruia, YKCyCHOM KHCIOTBI.
MpbL1a Kak COJIM BBICIINX KAPOOHOBBIX KUCIOT. MoloII1e CBOWCTBA MbliIa

— a30TCo/IepIKAILIHE COECIMHEHUS (amuHBI " AMUHOKHCIIOTBI, Oenku).
BbicokomonekymnspHble  COCTUHEHUs (CHHTETHYEeCKHEe U OMOJOTHYECKU-aKTHBHBIE).
MoHomep, nonuMmep, CTpYKTypHoe 3BeHO. [lonmMmepusanus STHIIEHA KaK OCHOBHOE
HaIPaBJIEHUE €TO UCIIOJIb30BAHMUS.

I'emeTnyeckas CBA3b MCKY KJIaCCaMM OPraHNYCCKUX COG}II/IHCHI/Iﬁ

IIpakTHYeckue 3aHATHA

CBolicTBa OPraHUYECKUX COEAMHEHUN OTIENbHBIX KJIACCOB (TpUBHANIbHAS U
MEXyHapOAHAas HOMEHKJIAaTypa, XUMUYECKHE CBOMCTBA, CITOCOOBI MOTyUEHHS] ):
npeiebHble (aJIKaHbl M LUKIJIOAJIKAHbI), HENpeIebHbIe (aJIKEHBI, aJIKUHBI U aJIKaJUEHb]) U

OK 01
OK 02
OK 04




apoMaTHYeCKHe YTIeBOIOPOAbI, CIIUPTHI U (DEeHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(DUPHL,
aJIbJICTU/IBl U KETOHBI, aMUHBI 1 AMUHOKHUCJIOTHI, BBICOKOMOJIEKYJISIPHBIE COCTMHEHHUS.
3a/laHus HA COCTaBJICHUE YPAaBHEHUN XMMUYECKUX PEaKUUi C y4acTHEeM OPraHHMYeCKUX
BEILIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

IIpakTnyeckue 3aHATHS

CocraBiieHHE CXEM peaklUi (B TOM YHUCIIE 10 NPEUIOKEHHBIM LENOYKaM MPEBPALLEHUI),
XapaKTepU3YIOIIUX XMMHYECKHE CBOMCTBA OPraHMYECKMX COCIUHEHUN OTHEIIBHBIX
KJIACCOB, CIIOCOOBI MX MOJYYCHHS U Ha3BaHUE OPTaHUYECKUX COCIMHEHHN MO TPUBHAIBHON
WIM MEXAYHApOAHON CUCTEMAaTUYECKOW HOMEHKIIATYPE.

Pemienne  npakTHKO-OPHMEHTHUPOBAHHBIX  TEOPETHMYECKUMX  3aJaHMM  Ha  CBOWCTBA
OpPraHMYECKUX COCOUHEHUH OTIEIbHBIX KJIACCOB

JlabopaTopnasi paGora‘“IlpeBpaleHns opraHM4eCKUX BEIIECTB IIPU HarpeBaHuu'.
[ToyueHue >THICHA U M3y4YEHUE €r0 CBOWCTB. MOJETMPOBAHUE MOJICKYT M XUMHYECKUX
IpeBpalleHnii Ha IpUMepe ITaHa, ITUIECHA, alleTHIICHA U Jp.

Tema 4.3.
Wnentuduxanus
OPraHUYEeCKHUX BELIECTB,
X 3HAUCHUE U
MpUMEHEHHEe B OBITOBOU
Y MPOU3BOACTBEHHOMN
JIESATEILHOCTH YEJIOBEKa

Buoopranuueckne coeauHeHus. IIpuMeHeHHe W OHOJOrMYECKas pOJIb YIIICBOJIOB.
Oxucienue YrJI€BOJA0OB — MUCTOYHUK DHCPIUHU KHBBIX OPraHW3MOB. Oo6mactu IMPUMCHCHUA
aMHHOKHUCIIOT. [IpeBparieHuss OeNKOB NMHIM B OpraHu3Me. buonormdyeckue (QyHKIHUA
OenkoB. buonormueckue QyHKuMM >kUpoB. Poiib OpraHM4ecKod XUMHUHM B peEIICHUU
po0JieM MUIIeBON O€30MaCHOCTH

Ponp opraHuueckoil XMMUU B pEHIEHUH NpoOJeM 3HEpPreTudyeckoil Oe30MacHOCTH, B
pa3BUTUM MEIUIMHBI, CO3JaHUM HOBBIX MAaTEpUAIOB, HOBBIX MCTOYHUKOB DJHEPrUU
(anmpTEepHATUBHBIE UCTOYHUKHU 3HEprun). OnacHOCTh BO3JCHCTBUS Ha JKHUBBIE OPTaHU3MBbI
OpPraHUYECKUX BEIIECTB OTHENBHBIX KJIaccoB (YIJI€BOJOPOIbI, CHHUPTHL, (DEHOIBI,
XJIOPOPraHUYECKHE MPOU3BOJHBIE, aJMBAECTUABl U JAp.), CMBICH IOKa3aTelsl MpelelbHO
JOTTYCTUMOMN KOHIIEHTPAuu

OK 01
OK 02
OK 04




JlaGopaTopHble 3aHATHSA

JlaboparopHass pabora: “UneHTuduUKalUsg OpPraHUYECKUX COCAUHCHHHA OTICIIBHBIX
KJIacCOB”

WnenTudukanuss OpPraHUYEeCKUX COCIUHEHMH OTAETBHBIX KJIAccoB (Ha MpHUMeEpe
aNbJIETUI0B, KpaxMaja, YKCYCHOU KUCIIOTHI, OEJIKOB U T.II.) C UCIIOJIb30BAHUEM UX (PU3HKO-
XUMHUYECKHX CBOWMCTB M XapaKTEPHBIX KAa4€CTBEHHBIX peakiuil. JleHarypauus Oenka npu
HarpeBaHuu. lIBeTHble peakuuu OeskoB. BO3HMKHOBEHHME aHAIMTUYECKOTO CHUTHANA C
TOYKM 3pEHUS XUMHUYECKMX IIPOLECCOB IMpHU NPOTEKAHUU KaueCTBEHHOM pEaKIuH,
MO3BOJIAIONIEH MACHTU(UIMPOBATH MPETI0KEHHBIE OPraHNMYECKHE BEIIeCTBA

KonTposbnas padora 3

CrtpyKTypa U CBOICTBa OPraHUYECKUX BELLECTB

Pa3znen 5. Kunernueckue n TEPMOAUHAMHYECCKHUE 3AKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX pealclmﬁ

Tema 5.1. CxkopocTb
XUMUYECKHUX PEaKLUM.
XUMHUYECKOE PABHOBECUE

CKopocTh peakluu, €€ 3aBUCHUMOCTb OT Pa3jMYHbIX (PAKTOPOB: MPHUPOJIbI pearupyrOIINX
BELIECTB, KOHIIEHTpPAllMM pEarupylrollux BEUIECTB, TEMIEpaTypbl W  IUIOLIAIH
PEaKIIMOHHON MOBEPXHOCTU. TertoBble A(PGEKTH XUMHUYECKUX peaKkuui. JK30- |
9HAOTEPMHUUYECKUE, PEAKLIUH.

O6parumocTh peaknuii. XUMHYECKOE PABHOBECHE U €r0 CMEIIEHHE IOJ JIeHCTBHEM
pa3nuYHbIX (AKTOPOB (KOHIEHTPALMS PEareHTOB WM NMPOIYKTOB PEAKIMHU, JaBlICHHE,
TeMIeparypa) JUisl CO3JaHMsl ONTHMAJbHBIX YCIOBHUH MPOTEKAHHUA XUMHUYECKUX
npoueccos. [Ipunnun Jle-IllaTense

OK 01
OK 02

IIpakTHYecKkue 3aHATHA

Pemenne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUM Ha aHAIW3 (AKTOPOB, BIUAIOIIMX Ha
U3MEHEHUE CKOPOCTM XHMHYECKOM pEaKUuH, B T.4. C MO3ULUUN DKOJOTMYECKHU
11e71€c000pa3HOro MOBEAEHUSI B OBITY M TPYAOBOH AESITENBHOCTU B IIENSAX COXPAaHEHUs
CBOETO 3/10POBbs U OKPYKAIOLLEH IPUPOTHON CPEBI.

Pemrenne npakTHKO-OpHEHTHUPOBAHHBIX 33JIaHUN Ha NMpuMeHeHne npuHiuna Jle-Ilarense
JUIsL HaXOXKJICHMs HAIIpaBIICHUs CMELICHUS PaBHOBECUS XMMMUYECKOW pPEeaklLMM U aHAJIA3
(hakTOpOB, BIMSIONIMX HA CMENIEHHE XUMHUYECKOT0 PAaBHOBECHUS

OK 01
OK 02

Paznen 6. PacTBopbI

Tema 6.1.
[TonsiTHe 0 pacTBOpax

PaCTBOpCHI/IC KakK (I)H3HKO-XHMH‘ICCKHI>1 rmpomnecc. PaCTBopBI. CnocoObl MPUTOTOBJICHUA
PacTBOPOB. PaCTBOpI/IMOCTB. MaccoBas 1oist PacCTBOPCHHOTO BCIICCTBA.

OK 01
OK 02




CMmbIcn MOKa3zatensi MpelelbHO JOMYCTUMOW KOHILIGHTPAllMd U €ro HCIOJIb30BaHHE B OK 07

OLIEHKE HKOJIOTHYECKON OE30MacCHOCTH.

[IpaBuiia 5KOJIOTMYECKH 11eJIeCO00Pa3HOro MOBEACHHS B ObITY U TPYJOBOH JIEATEIHHOCTH B 2

LENSIX COXPaHEHHsS CBOEro 3[0pOBbS M OKpPY)KAIOIIEH IPUPOAHON Cpelbl; ONACHOCTh

BO3/ICIICTBHS HA KUBbIE OPraHU3MBbI OIPeIeJICHHBIX BEIECTB.
TeM“a 6.2. MccnenoBatue | perjepye mpakTHKO-OpHEHTHPOBAHHBIX PACUETHBIX 3a1aHHii HA PACTBOPbI, HCIIOJB3yEMbIE 9 OK 01
CBOHCTB paCcTBOPOB B OBITOBOM U IIPOM3BOJCTBEHHOM JAESITEIBHOCTH Y€I0BEKa OK 02

JlaGopaTopHble 3aHATHSA OK 04

JlabGopaTtopHast pabota «[IpuroroBieHue pacTBOpOB».

[IpurotoBneHne pacTBOPOB 3aJaHHOW (MaccoBOM, %) KOHLEHTpaluuu (C MPAKTUKO- 2

OPUEHTHPOBAHHBIMU BOIIPOCAMHU) U OTPEICTICHUE CPE/Ibl BOJHBIX PACTBOPOB.

Pemenne 3a1a4 Ha PUTOTOBJICHHE PACTBOPOB
Paznen 7. XuMus B ObITY U IIPOU3BOACTBEHHON 1eATEILHOCTH YeJ0BeKa 6 OK 01
Tema 7.1. Xumus B ObiTy [HoBelime 1OCTHKEHNUS XUMHUYECKOW HAYKH W XUMHYECKOW TeXHOJOrHH. Ponb Xumuu B OK 02
U TIPOU3BOACTBEHHOI 0o0ecreYeHn HKOJIOTUYECKOM, IHEPreTUYeCKO W MHIIeBOM 0e30MmacHOCTH, Pa3BUTHUU OK 04
NeSATeTbHOCTH YellOBeKa |MeAuIUHbL. [IpaBmia moucka W aHamW3a XUMHUYECKOW HWHQGOPMAIMM U3 Pa3IMYHbIX 2 OK 07

HMCTOYHUKOB (Hay4yHast ¥ y4eOHO-HAaYy4YHasl TUTEpaTypa, CPeICTBA MacCcOBOW MH(popmanuu,

ceTh VIHTEpHEeT)

IIpakTHYecKkue 3aHATHA

[Touck u aHamM3 KEHCOB O MPUMEHEHUU XMMHUYECKHX BEIIECTB U TEXHOJIOTUM C YYETOM

Oyayuiet mpodeccHOHANIBHON NEATENbHOCTH IO TeMaM: Ba)KHEWIMe CTPOUTEIbHBIC

MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepUalibl, KPaCKU, CTEKIIO, KepaMuKa, MaTepuabl JIs 4

ANEKTPOHUKH, HAaHOMATEpUANbl, TEKCTUJIbHBIE BOJIOKHA, WCTOYHUKH  DHEPTHH,

OpraHUYEeCKUE U MUHEpaIbHBIC YI0OPEHUs, JICKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUS.

3amura: [IpencraBneHue pe3yabTaToB pelleHHUs KelWcoB B (QopmMe MUHHU-AOKIAAA C

Mpe3eHTalnen

IIpomexyTouHasi aTTeCTANMA O AUCHHUILIMHE (324€T) 2

Bcero 78




3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJIHLHOM
TACIATIIAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecedeHnIo

Jis peanmzanuu MpOrpamMMbl TUCHMIIMHBI JOJDKHBI OBITh MPEIYCMOTPEHBI CIEIYIOUIHE
CHelManbHble TOMENICHUS: Y4YeOHBIH KaOWHET XHMMUU W/WIM y4eOHOM XMMHUYECKOH
1abopaTopuu.

ObopynoBanne  y4eOHOro KabuHeTa (HarasAHbIC nocoous): HaOOPBI
HIApOCTEP>KHEBBIX MOJIEJICH MOJIEKYJI, MOJIEJIM KPUCTAITNYECKUX PEIIETOK, KOJIEKIIUU MPOCTHIX
U CJIOKHBIX BEIECTB W/WJIM KOJUIEKLUHU MOJIMMEPOB; KOJUIEKIHS TOPHBIX MOPOJI U MHUHEPAJIOB,
tabnuia MenpaeneeBa, yaeOHble (UIbMBI, ITUGPOBBIC 00pa30BaTEIIbLHBIC PECYPCHI.

TexHuyeckue cpeacrBa 00y4eHHsi: KOMIIBIOTEp C YCTPOMCTBaMH BOCHPOHU3BEIICHUS
3ByKa, IPUHTEP, MYJbTUMEIUA-IIPOEKTOP C DHKPaHOM, MYJIbTUMEAMIHAS JIOCKa, YyKa3Ka-
IIPE3EHTEp AJIs IPE3CHTALUH.

OoGopynoBanue J1adoparopum U padoyMx MecT Ja0OpPaTOpPUM: MEH3YPKH, MMUIIETKU-
KaleJIbHUIBI, TEPMOMETPBI, MHUKPOCKOII, JYIbl, TPEIMETHbIE W TIOKPOBHBIE CTEKJIA, IJIAHIIETHI
JUISL KamelbHBIX peakiuil, (GuibTpoBaibHas Oymara, MPOMBIBAJIKU, CTEKISIHHBbIE MPOOHMPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKJISHHBIC MaJOYKW, IITATUBHI s
MPOOUPOK; MEPHBIEC IMIUHAPHI, BODOHKH CTEKJISTHHBIC, BOPOHKH JICTUTENbHbIEC [HUINHAPUYECKUE
(50-100 mu), cTynmku ¢ TecTHKOM, GappopoBbIe YalIKH, MAHIETHI, GHUILTPHl OyMaXKHbIE, BaTa,
MapJjisi, 4acoBbI€ CTEKJA, D3JEKTPOIUIMTKH, JAOOpPaTOpHbIE IUTATUBbI, CIUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp IS MOJTyYEHHUs Ta30B (WM MPOOMpPKa C Ta300TBOJHON TPYOKOH), AepKaTeian
JUTSL TPOOUPOK, CKIISTHKH JUIS XpaHEHHS PEaKTHBOB, Pa3AaTOYHBIC JIOTKH; XUMHUECKUE CTAaKaHBI
(50, 100 u 200 mu1); mMmaTenay; NUHLIETHI; TUTE€IbHBIC MBI, CEKYHIOMEPHI (TaliMephbl), MEPHBIE
npobupku (Ha 10-20 mu) u mepsie konOwr (25, 50, 100 u 200 mn), BomsHass Oanst (Uiu
TEPMOCTaT), CTEKJISHHBIC MAaJOYKHU; KOHUYECKHEe KoiObl anst tutpoBanus (50 u 100 wmun);
WHAWKATOpPHBIE TOJOCKUA JJs ompeneneHus pH u craHgapTHas WHIWKATOpHAs IIIKAaJa;
YHUBEpCAJIbHBIN MHIUKATOP; nuneTku Ha 1, 10, 50 mi (nam no3aropsl Ha 1, 5 u 10 mut), GropeTku
JUTSL TATPOBAHUS, MeAUIIMHCKHE NpHIlsl Ha 100—150 M, nabopaTopHbIe W/HIIM aHATUTHYECKUE
Bechl, pH-MeTpsI, cymmibHbIN mKad, u 1p. 1adopaTopHOe 000pyI0BAHHE.

3.2. UudopmanuonHoe odecriedeHne 00y4YeHust

OcHOBHbIE HCTOYHHKH:

1. Tabpuensn, O. C. Xumus: 10-it knacc: 6a3oBblil ypoBeHs: yueOHuk / O. C. I'aGpuemnsn, U. T
Octpoymos, C. A. CnagkoB. — 6-¢ usn., crep. — Mocksa: [IpocBemenue, 2024. — 128 c.
— ISBN  978-5-09-112176-6. — URL: https://e.lanbook.com/book/408671 (mara
obpamienus: 8.02.2024).

2. Tabpuensn, O. C. Xumus: 11-i knacc: 6a3oBbiit ypoBeHb: yuebnuk / O. C. 'abpuensu, 1. T
Octpoymos, C. A. CmagkoB. — 6-¢ u3n., crep. — Mocksa: [IpocBemenue, 2024. — 127 c.
— ISBN 978-5-09-112177-3.— URL: https://e.lanbook.com/book/408668 (mara
obpamienus: 8.02.2024).



4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIbHOU JUCIHUIIJIMHbI

KoHnTposib U oOlLeHKa pe3ynbTaToB OOYYEHHUS OCYIIECTBISCTCS MPENOoJaBaTesieM B
npoliecce MPOBEACHUs MPAKTUUECKUX 3aHATHH U J1a0OpaTOpHBIX padoT, TECTUPOBAHUS, @ TAKKe
BBIIOJIHEHUS]  OOYYAIOIUMMUCS ~ MHIUBUAYAJIbHBIX  33JaHUM, IPOEKTOB, HCCIEIOBaHUM.
Pe3ynpTarel 0OyueHHMs ONpeAeNstoT, 4To OOydaroluecs [OJDKHbI 3HaTh, IOHMMaTb U
JIEMOHCTPUPOBATH 10 3aBEPLICHUH N3YUEHHs TUCLIUILIMHBI.

st popMupoBaHUs, KOHTPOJIS U OLEHKH PE3YyJIbTaTOB OCBOCHUS YYEOHOW IUCIUILIMHBI
UCTIOJIB3YETCS CUCTEMAa OLEHOYHBIX MEPONPHUATHH, MPeICTaBIIsAoNnIast COO0H KOMILIEKC y4eOHBIX
MEpOTPHUATHIA, COTJACOBAHHBIX C pe3yJabTaTaMu OO0y4eHUS M CHOPMYIHPOBAHHBIX C yYETOM
OI'OC COO (npeametHsbie pe3ynbraThl 1o qucuuiuiae) 1 I'OC CIIO.

O6mas/mpodeccruonans Paznen/Tema Turm oIeHOYHBIX MEPOTIPUSITHI
Has
KOMITETCHIIHS
OK 01. BwiOupars | P 1 Temsr 1.1, 1.2 VYernwiii onpoc TectupoBanue,
CIIoCcoObI pemienust | P 2 Temsr 2.1, 2.2 Pemienue 3agau. IlpakTtuueckue
3aja4 P 3 Temsi 3.1, 3.2,3.3 paboTHI. JlaGopartopubie
poheccuoHaIbHOM P4 Tems1 4.1,4.2,4.3 paboThI. PasnoypoBHEBBIE
JIeSITEILHOCTH, P 5 Tema 5.1 3aIaHus.
IIPUMEHUTEIILHO K | P6Tewmsl 6.1,6.2 BrlInonHenne KOHTPOIBLHOTO
pa3JIM4YHBIM KOHTEKCTaM. | P 7 TeCTa.
OK 02. Hcnons3oBare | P 1, Temsr 1.2 [IpakTnueckue paboTHI.
coBpeMeHHble cpenctBa | P 3, Temsi 3.1.,3.2,3.3 KonTposbHbie paboTHI.
moucka, aHamm3sa u | P4, Temn1 4.2,4.3 Pa3HoypoBHEBBIE 3a/1aHUS.
MHTEpIpETauu P 5 Tema 5.1 Keiic-3ananus. Pemenne 3anau.
uH(popManun u | P6Tems6.1,6.2 XapakTepucTrKa BEIIECTB.
MH(pOpPMallMOHHbIE P7 Beimonnenue KOHTPOJIBHOIO
TEXHOJIOTHH JUTSt TecTa
BBITIOJTHEHUS 3a1a4
npodeccuoHanbHOM
JeSITEIbHOCTH.
OK 04. DddextuHo | P 2, Tema 2.2 [IpakTHKO-OpHEHTHPOBAHHbIE
B3aumoaeiicteoBate U | P 3 Tema 3.3 3a/1aHus, nabopaTtopHbie
pabotath B koiektuBe | P 4, Temsr 4.2, 4.3 paboThl, Keic-3aaaHus
Y KOMaH/IE. P 6 Tema 6.2
P7




OK 07. CogeiicTBOBaThH

COXPaHECHHIO
OKpYXKarolllel  Cpesbl,
pecypcocOepeKeHHUIO,

OPUMEHATh 3HaHUs 00
U3MEHCHUU  KJIMMATa,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

a3 pexTuBHO
JIECTBOBATH B
YpEe3BbIYANHBIX
CUTYalUsX.

P 6 Tema 6.1
P7

[IpakTHKO-OpUEHTUPOBAHHBIE
3a7aHus. Keiic-3aganus.
MoaenupoBaHie MOpPOLIECCOB B
OKpY’Karolllel Cpelie Ha OCHOBE
M3YYEHHOr0 MaTepHaia.
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