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PabGouas mnporpamma ydeOHOM MAMCHMIUIMHBI «XHMHS» pa3paboTaHa B
COOTBETCTBHM ¢ DepepanbHbIM rOCYAapCTBEHHBIM 00pa30BATEIbHBIM CTaHIAPTOM
cpeaHero mpodeccuoHaabHOTO oOpaszoBanHus 1o crnenuaibHoctu  09.02.07
HNupopmalimoHHble CUCTEMBI U MPOrpaMMHUpPOBaHUE, yTBEpkIeHHOro Ilpukazom
MunuctepctBa oOpazoBanusi u Hayku Poccum ot 09.12.2016 1. Ne 1547,
@denepanabHbIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CPEIHETO
oOmero obpazoBanusi, yrBepkaeHHoro [lpukasom MunuctepcTBOM 00pa3oBaHUs
n "Hayku Poccum or 17.05.2012 r. Ne 413 (pen. Ilpukazom MuHucTEepcTBa
obpasoBanus u Hayku Poccun ot 12.08.2022 r. Ne 732), mpuMepHOii nmporpaMmmoit
o011eo0pazoBaTeabHON Y4eOHON AUCHUIUIMHBL «XUMUS» IS POo(hecCuOHATBHBIX
o0Opa3oBaTeIbHBIX OpraHu3anuu, PEKOMEHI0BaHHOU denepanbHbIM
roCy/1apCTBEHHBIM OIOI>)KETHBIM oOpa3oBaTeIbHbIM YUpEKACHUEM
JOTOJTHUTENIBHOTO  MpodecCUOHANbHOr0 00pa3oBaHus «HHCTUTYT pa3BUTHSA
npodeccuoHanbHoro oopazoanus» ot 30 HosiOps 2022 r. mporokona Ne 14 u
PekoMeHlaniussMu IO OpraHU3allMy MOJTYYEHUsl CpeHero ooiiero ooOpa3oBaHus B
npenenax OCBOCHMsI 00pa30BaTENbHBIX MPOrpaMM CpeAHEro npodecCuoHaIbHOTO
oOpa3zoBaHus Ha 0a3e OCHOBHOro o0iiero obpazomanus (mucbMmo JlemaprameHTa
rOCy/IapCTBEHHOM MOJUTHKHU B chepe cpeaHero npopecCuoHalIbHOTO 00pa3oBaHus
u mnpodeccuoHanbHOro 00y4deHuss MuHucTepcTBa mpocBemenus Poccum ot

01.03.2023 . Ne 05-592).

CocTaBuTENN: MpernoaBaTeu KadeIpel 001eo06pa3zoBaTeIbHBIX
mucuuruine Hepsioosa T.B., k.1.H. ['amenko 3.0.

PaccMmoTpena Ha 3acenanum kadenpbl 001e00pa3oBaTeIbHBIX JUCIMITIHH

«Yy 04 2043 r, npotokon Ne of

W.o. 3aB. xadenpoii QZ}/j Mocksutuna JI.H.
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1. MACIIOPT IPOT'PAMMBI YUEBHOM JUCIIUILJIAHBI

«XHUMHUA»
1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

[Iporpamma yueOHOM NUCUMIUTMHBI SBISETCS YACThIO MPOrpaMMbl OJTOTOBKH
CIeMaIucToB cpennero 3BeHa B cootBercTBUM ¢ PI'OC CIIO no cnenuaibHOCTH
09.02.07 UudopmanmoHHble CHUCTEMbl U MPOTPAMMHUPOBAHHME - AJIMUHHUCTPATOP
0a3bl JaHHBIX.

1.2 MecTo JIMCUMIVIMHBI B CTPYKType NpPOrpaMMmbl NOATOTOBKH
CIeNUATHCTOB CPeHEro 3BeHa

OO6meoOpa3oBaTenbHas JUCHUIUIMHA «XHUMHSD) H3ydaeTcss Ha 0a30BOM
ypOBHE B 00111€00pa30BaTENIbHOM IIUKIIE Y4€OHOTO iaHa OCHOBHOM
npodeccuoHanbHON oOpa3zoBarenbHOM mporpammbl  crenuanbHocTH: 09.02.07
NudopmanimonHeie CHUCTEMBI W TPOrpaMMHPOBAHHE - aJIMHHUCTpATOp 0Oasbl
JTAHHBIX.

TpynoeMkocTh TUCHUITUHBI « XUMHUS» Ha 0a30BOM YpOBHE COCTaBIsIeT 68
4acoB, M3 KOTOphIX 64 wyaca - 0a3oBbIi MOaynb (6 pasnenoB) U 6 4YacoB -
npukiagHon Moayib (1 paszgen), BKIIOYAIONIMN MPaKTUKO-OPUEHTHUPOBAHHOE
coJiep KaHre KOHKPETHOU MPO(ECCUu WK CTIEIIMATbHOCTH.

1.3. Henau u 3a1aun TUCHUNJIMHBI — TPeOOBAHUS K pe3yibTaTaM OCBOEHHS
AUCHUTITHHBI:

1.3.1. Ileau u 3aaa4¥ TUCHHUILIHHBI

DopMUPOBAHUE Y CTYJACHTOB MPEJACTABICHUS O XUMUYECKOW COCTABIIAIONIECH
€CTECTBCHHOHAYYHOM KapTUHBI MHpa KaK OCHOBBI MNPUHATUS pELUICHUNA B
KU3HECHHBIX W IPOU3BOACTBEHHBIX CHUTYalMSX, OTBETCTBEHHOIO IOBEJICHUS B
NPUPOJTHOM Cpelie.

3anaun TUCHMILUIMHBI:

1) cdhopmupoBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKHUX
MIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH cpelie, HETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aHMOCBS3U M B3aUMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BUTh YMEHHS  COCTaBIATH  (POPMYNBI  HEOPTAHMYECKUX U
OpraHUYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX PEaKLHil, OOBACHITh UX CMBICI,
WHTEPNPETUPOBATH PE3YIbTATHI XUMUYECKUX IKCIIEPUMEHTOB,

3)  chopMupOBaTh HABBIKM MPOBEJACHUS MPOCTEHIINX XUMHUYECKUX

AKCIICPUMEHTAIBHBIX HCCICIOBAHUM C COOJIOJCHHEM MpaBMII OE30IIaCHOTO
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oOpalieHus ¢ BeleCcTBaMH 1 JIabOpaTOpHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHHUS UCHOJIb30BaTh HHPOPMALIMIO XUMUYECKOTO XapaKTepa U3
Pa3JINYHBIX HICTOYHHUKOB;

5) chopmupoBaTh  yMEHHsSI  NPOTHO3UPOBATH  TOCJIEACTBUS  CBOEH
NEATeTbHOCTH U XUMHYECKUX TMPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX
IIPOLIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHUKEHUN XMMUYECKOU HAYKH

Y TEXHOJIOTHH /U1 pa3BUTHSI COLIMATBHON U IPOU3BOACTBEHHOU cep.



1.3.2. IliiannpyemMble pe3yabTaThl 0CBOeHHMs 001Ie00pa3oBaTeIbHOM AucHUILIUHBI B cooTBeTcTBUM ¢ PI'OC CIIO n Ha

ocHoBe ®PI'OC COO

npodeccruoHaIbHO
i

IesITeTbHOCTU
IPUMEHHUTEIIBHO K
Pa3IUYHBIM
KOHTEKCTaM

TEXHOJIOTUYECKOW M COLMAIBHOW HaNpaBJIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMUPOBATh,  IUIAHUPOBATh U
CaMOCTOSITEJILHO BBHITIOJIHATH TaKyIO JAEATEIbHOCTD;
- MHTEpPEC K pas3iuyHbIM cdepam npodeccCHoHaTbHON
JIeSITEIILHOCTH,

OBnajieHHe YHUBEPCATBHBIMH YUCOHBIMU
[I03HABATEJILHBIMH JEHUCTBUSIMHU:

MP 01 a) 6a30BbIe JTOTHYECKHE TCHCTBUSA:

- CaMOCTOSITEILHO bopMynIupoBaTh u
aKTyaJIM3UpOBaTh IMPOOJIEMYy, paccMaTpHBaThb €€
BCECTOPOHHE;

- YCTaHABJIMBAaTh CYIICCTBCHHBIM IPH3HAK  HJIU
OCHOBaHMS IS CpPaBHCHUSA, KIACCH(PUKALUKA U
000011IeHHS;

- ompeAensaTh  [EId  JACSATCIIBHOCTH,  3a7aBaTh

NapaMeTpbl U KPUTEPHUU UX JOCTUKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B
paccMaTpUBAEMBbIX SIBICHUSAX;

Kon n
HauMCEcHOBaHUEC
(l)opMpreMle HJ'laHl/lpyeMI)Ie pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI
KOMIICTCHIIMU

OO0uue JMCUMIIMHAPHbIE
OK O1. JIP 05 B yacTu Tpya0BOTO BOCIIUTAHUSA: [IP6 2 BrnameTh CUCTEMON XUMHUYECKUX 3HAHUM,
Bri6upath - TOTOBHOCTH K TpPyAY, OCO3HAaHUE LIEHHOCTH | KOTOpas BKJIIOYAET: OCHOBOMOJATAONINE MOHSITHS
CIOCOOBI peIIeHs] | MaCTEPCTBA, TPYIOTIO0HE; (XMMHYECKUM  DJIEMEHT, aTOM, DJJICKTPOHHAas
3a/1a4 - TOTOBHOCTh K  aKTUBHOW  JIEATECIILHOCTH | 000JI0YKa aToMa, S-, p-, 0-3JIeKTpOHHBIC OpOUTAIIH

aTOMOB, WOH, MOJICKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPULIATEIILHOCT, CTENEHb OKUCICHUS,
XUMHYECKasi CBSi3b, MOJIb, MOJISIpHAas Macca,
MOJIIpPHBI ~ 00bEeM,  YIJIEpOJHBIM  CKElleT,
byHKIMOHAIBHAS TPYINa, paauKall, H30MEpPHs,
U30MEphl, TOMOJIOTHUYECKUH Psii, TOMOJIOTH,
YIIEBOAOPOIbI, KHUCIOPOJ- W a30TCOJeprKallue
COEJIMHEHHUS, OMOJIOTUYECKU AKTHUBHBIC BEIIECTBA
(yrneBojpl, KUpPBI, OCJIKH), MOHOMED, IOJHMED,
CTPYKTYpPHOE  3BEHO,  BBICOKOMOJICKYJSIPHBIC
COCIMHEHUS, KPUCTAJUIMYECKAs PEIIeTKA, THUIIbI
XUMUYECKUX peakiui (OKHCAUTENBHO-
BOCCTAHOBUTEIIbHBIE, HK30-U 3HJIOTEPMUYECKHE,
peakiuu MOHHOTO oOMeHa), pacTBop,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS AUCCOIMAlUS, OKHUCIUTENb,
BOCCTAHOBUTEIIb, CKOPOCTh XUMHUYECKON pEakiivi,
XUMUYECKOE€ PAaBHOBECHE), TEOPUM U 3aKOHBI
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- BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh, OLICHUBATH
COOTBETCTBHE PE3YyJIbTATOB IIEJISIM, OIIEHUBATH PUCKU
MOCJEACTBUI ICSITECIbHOCTH,

- pa3BUBaTh KPEAaTUBHOE MBIILICHUE MPU PEHICHUU
KU3HEHHBIX MPOOIEM

JIP 07 6) 6a30BbI€ HCCIEI0BATENbCKUE TCHUCTBUS:

- BJIaJ€Th HaBbIKAMHU Y4eOHO-UCCIIEAOBATEILCKOU U
MIPOCKTHON JEATENIbHOCTH, HAaBBIKAMU pa3pelIeHUs
npoOemM;

- BBISBISATH ~ NMPUYUHHO-CJICJCTBEHHBIE CBS3U U
aKTyaJu3UpOBaTh 3aJady, BBIIBUTaTh THUIIOTE3y €€
pelieHns, HaXoAuTh apTYMEHThI JIJIsl JOKa3aTeIbCTBa
CBOMX yTBEpPXKICHUW, 3aJaBaTh TMapaMeTpbl U
KpUTEPUU PEIICHNUS;

- QHAJU3WPOBATh IIOJYYCHHBIE B XOJI€ pEIICHUS
3a/1a4d  Pe3yJIbTaThl, KPUTHYECKU OIICHUBATh WX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

- YMETh TIEPEHOCUTh 3HAaHMS B IIO3HABATEIBHYIO U
IPAKTUYECKYIO 00JIaCTH KU3HEICITCIIbHOCTH,
- yMETh HMHTETPUPOBATH 3HAHUSA U3
IIPEAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJICH, MIpE/IJlaraTb OPUTHHAIIbHBIC
TIOJIXO/IBI U PEIICHHUS; CIOCOOHOCTh UX HUCITOJIb30BaHUS
B MO3HABATEIBHON U COIMAIBHON MPAKTUKE

pa3HbIX

(Teopusi XMMHYECKOTO CTPOEHHUSI OpPraHUYECKUX
BEILIECTB AM. byrtneposa, TEOPUS
AIEKTPOJIUTUIECKOMN JTUCCOIMAIINH,
nepuoanueckui 3ako” .M. MeHnneneeBa, 3akoH
COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUIN S3BIK XUMUH, (HAKTOJIOTHUYECKUE
CBEJICHUSI O CBOICTBaX, COCTaBe, MOJY4YCHUU U
Oe3omacHOM UCITIOJIb30BaHU U BOKHEHUIITNX
HEOPraHWMYEeCKUX M OPraHUYEeCKUX BEIIECTB B
OBITY ¥ IPAKTUUECKOU EeSATEIHLHOCTH YEJIOBEKA;

- YMETh BBISIBIIATh XapaKTEePHbIC IPU3HAKU U
U B3aUMOCBSI3b M3YUYEHHBIX TMOHATUMN, TPUMEHSThH
COOTBETCTBYIOIIIUE TIOHSATUS TPU  OIMHUCAHUU
CTPOCHHMSI W CBOWMCTB B3aMMOCBS3b HM3YUYEHHBIX
NOHATUN, NIPUMEHATh COOTBETCTBYIOIINE MOHSATHUS
npu ONMCaHUU CTPOCHUS " CBONCTB
HEOPraHMYECKUX U OPraHUYECKHX BEIIECTB M HX
NpEBpALICHU; BBISIBIISITh B3aUMOCBSI3b
XUMUYECKMX  3HAHUW  C  MOHATHSIMH U
NPEACTABICHUAMHU JIPYTUX €CTECTBEHHOHAYYHBIX
PEAMETOB;
[IP6 3 yMeTh HCHOJIL30BaTh HAWMEHOBAHUS
XUMUYECKUX  COCIMHEHUW  MEXIYHapOIHOTO
COI03a TEOPETUUYECKOM M NPUKIAJTHOM XUMHUH H
TPUBHUAJIBHBIE HA3BaHUS BaXKHEHIIUX BEIIECTB
(aTHIIEH, areTUJICH, TJIULEPUH, dhenou,
dbopmanpaernn, yKCycHas KHCIOTa, TJIUIUH,
yYTapHbIN ra3, YriaeKUCIbl ra3, aMMHaK, raiieHas
U3BECTh, HEralmieHas HW3BECTb, MUTHbEBasi cola M
JIPYTUX), COCTaBISATh POPMYIIbl HEOPTAHUUECKUX U
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OpPraHMYECKUX BEIIECTB, YPABHEHUS XUMUYECKUX
peakuuid, OOBSCHATh UX CMBICI; IMOATBEPKIATH
XapaKTepHbIE XMMUYECKHE CBOMCTBAa BEUIECTB

COOTBETCTBYIOIIUMHU JKCIIEpUMEHTAMU 51
3aIMCAMU YPaBHEHUN XUMUYECKUX PEaKLU;
- YMETb yCTaHABJIUBATh IIPUHAJIEKHOCTD

W3YUYEHHBIX HEOPTaHUYECKUX ¢ OPraHUuYeCKUX
BEILIECTB K OMNpPEACJIICHHBIM KJIaccaM M TpyIam
COCIMHEHUHN, XapaKTepu3oBaTb MX COCTaB W
BOXHEUINIME  CBOWMCTBA,  OMPEACNSTH  BUJIBI
XUMUYECKHX CBs3ed (KOBaJieHTHas, WOHHas,
MeTaJuTh4IecKas, BOJOpOIHAs), THIIbI
KPUCTAJTUYECKHUX peleToK BEILICCTB;
KJIacCU(UIIUPOBATH XUMHUYECKUE PEAKITUH;
- copMHUpOBATh MPEACTABICHUS: O XUMHUYECKON
COCTaBIISIIOIICH E€CTECTBEHHOHAYYHOW KapTHUHBI
MUpa, PpOJM XHMHH B TIO3HAHUM SIBJICHUUN
opupoabl, B (DOPMUPOBAHMHM  MBIIUICHUS U
KyJIbTYphl  JIMYHOCTH, €€  (PYHKIIMOHAIbHON
IrPaMOTHOCTH, HEOOXOAMMOW Il  pelIeHUs
MPAKTUYECKUX 3a/a4y u HKOJIOTUYECKH
000OCHOBaHHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJTHOM CpEJIE;

[IP6 4 ymeTh HOPOBOAUTH paACUETHl IO
XUMUYECKUM dopMynam W ypaBHEHHSIM
XUMUYECKUX  peakluil ¢  HCHOJIb30BAHHEM

bu3ruecKux BEJIMYUH, XapaKTEePU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHON CTOPOHBI: MAacCCHhl,
o0bema (HOpManbHblE  YCJIOBHUS)  Ta30B,

KOJIN4YCCTBAa BCIICCTBA, HMCIIOJIB30BAaTh CHCTCMHBIC
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XUMHUUYCCKUC 3HAHUA JII HPUHATHA pCI_HeHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C
BCIICCTBAMMA U UX ITPUMCHCHHUCM

OK 02.
Hcnons3o0BaTh
COBpPEMEHHBIEC
CpeacTBa TIOMCKA,
aHaJjim3a 5
WHTEpIpeTaluu
uHbOopMaIIH "
uH(OpPMaIIMOHHbBIC
TEXHOJIOTUH  JUIA
BBITIOJIHEHHS 3a]1a4
npodeccroHaIbHO
U 1esITeILHOCTHU

B o6nacTu 11eHHOCTH HayYHOTO MTO3HAHUS:

JIP 04 cdopMHUpOBaHHOCTE ~ MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha
Uanore KyiabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MecTa B
MOJIMKYJIBTYPHOM MUpE; COBEpPIICHCTBOBAHUE
SI3LIKOBOM M YUTATEIbCKOM KYJIBTYpbl KaK CpeJCTBa
B3aUMOJICHCTBHS MEXY JIIOJbMU M TIO3HAHUS MHUPA;

OCO3HAHHUE  IICHHOCTH  HAy4YyHOM  JEATEIbHOCTHU
TOTOBHOCTh OCYIIECTBIISTh IPOCKTHYIO u
UCCJIeI0BATEIbCKYIO JEATEIBbHOCTh UHIUBUIYAIBHO U
B TpyIIe

OBnanenue YHUBEpCAIbHBIMU y4eOHBIMU

TIO3HABATEILHBIMH JICHCTBHSIMHU:

MP 04 B) pabota ¢ uadpopmaruei:

- BJAJNETh HABBIKAMU TIOJy4YeHHs] WHMOpPMAIMHA U3
UCTOYHWKOB  Pa3HBIX  THIIOB,  CaMOCTOSTEIHHO
OCYILIECTBJIATh TOUCK, aHAJM3, CUCTEMATHU3AIHI0 |
MHTEPIpETaui0O WHPOPMAIIUN Pa3INIHbIX BUIOB U
dbopm TpeacTaBICHUS

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ y4eTom
Ha3HAYCHUS WHQPOpPMAIMK W IIEJICBOM ayJAHTOpPHH,
BBIOWpasl ONTHMAJIbHYIO (OpMYy TMPEACTABICHUS U

BU3yaJIM3alIUHU;
- OLICHUBATDH AOCTOBCPHOCTD, JCTUTUMHOCTD
I/IH(I)OpMaI_[I/II/I, €C COOTBCTCTBHUC ITPpaBOBBIM u

[IP6 3 ymeTp IUIAHMPOBATH U  BBINOJHATH
XUMHUYECKUN JKCIIEPUMEHT (mpeBpauieHus
OpPraHMYeCKUX  BELIECTB  IIPU  HArpeBaHUM,

MOJIydEeHUE OJTWICHA M H3YyUYEHHE €ro CBOWMCTB,
KauyeCTBECHHBIC PEAKIIMU Ha aJbJCTHIBI, Kpaxmall,
YKCYCHYIO KHCIIOTY; JEHaTypalusi OEJKOB NpH
HArpeBaHMH, IIBETHBIC PEAKIINN OCITKOB; MPOBOIHTH
peakuu HWOHHOrO0 OOMeHa, ONpeNeNsiTh Cpemy)|
BOJHBIX PACTBOPOB, KAayeCTBCHHBIC pPEaKIUA Ha
cynbdar-, kKapOOHAT- U XJIOPUJI-aHUOHBI, Ha KaTHOH
aMMOHMS; PEIIaTh SKCIECPUMCHTAIIBHBIC 3aa9d I10
temaM  "Metamel" uw "Hemertamnel") B
COOTBETCTBUU C paBUIIAMH TEXHUKH
0e30macHOCTH TMpU OOpalleHUH C BEIIeCTBAMH U
7a00paTOpPHBIM  O0OPYIOBAHHUEM; TIPEICTABIATH
pe3yNbTaThl XUMUYECKOTO IKCIIEpUMEHTa B (popme
3alUCU YPaBHEHWN COOTBETCTBYIOIIMX PEAKUIUN H

dbopMynupoBaTh  BBIBOJABI HAa  OCHOBE  ATHX
pEe3yIbTaTOB;

[IP6 6 ymeTh aHaMU3UPOBaTh XUMHUYECKYIO
uH(pOpMaIHIo, NOJIy4aeMyl0 U3 Pa3HbIX

UCTOYHUKOB (CpPEeICTB MaccoBOW WHGOpMAINH,
cetb HTEpHET U NipyTHEe);

- [IP6 4 BnageTh OCHOBHBIMH METOJAAaMU HAYYHOTO
MO3HAHUSI BEIIECTB W XUMHUYECKHUX SIBICHUU
(HabnroeHue, W3MEpEHHUE, AKCIIEPUMEHT,
MOJEIMPOBAHNE); YMETh MPOBOJMTH PACUEThl IO

9



MOPAJILHO-3TUYECKUM HOpMaM

- HCIIOJIb30BATh CPENCTBA MHPOPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUM B pEICHUU
KOTHUTHUBHBIX, = KOMMYHHUKATHUBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOIOIEHUEM
TpeOOBaHUN YPTOHOMUKH, TEXHUKHU 0€30MaCHOCTH,
TUTHUEHBI, pecypcocOepekeHus, PaBoOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON
0€30IacHOCTH;

- BJIAJIETh HABbIKAMHU PACIO3HABAHUS U 3AIIUThI
uHpopmMalu, tHPOPMaLIMOHHOM 0€30MacCHOCTH
JUYHOCTH;

XUMUYECKUM dopMynam M ypaBHEHUAM
XUMUYECKHMX  pPEaKUHi ¢  HMCHOJb30BAaHUEM
bu3HUecKux BEJINYNH, XapaKTEPU3YIOIIUX

BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAacCChl,
o0beMa HOpMaJlbHbIE YCJIOBHS) ra30B, KOJIMYECTBA
BEIIECTBA; UCIOJIb30BaTh CUCTEMHBIE XUMHUUECKUE
3HAHMS ISl TPUHATHS PEIICHUH B KOHKPETHBIX
YKU3HCHHBIX CUTYyaIUsX, CBSI3aHHBIX c
BEIIIECTBAMU U UX TMPUMEHEHUEM

OK 04.
DddexTruBHO
B3aMOJICHICTBO

KOJIJIEKTHUBE
KOMaH/IE

BaTh M paboTarh B

u

- TOTOBHOCTBH K CaMOPA3BUTUIO, CAMOCTOATCIIBHOCTH U

CaMOOIIPEICIICHUIO;

MP 03 OBiazeHue HaBbIKAMU y4eOHO-
UCCIIEOBATEINBCKOM, TMPOCKTHOM UM  COUUAIBHOU
JIEATSIIHHOCTH;

OBiajiecHue yHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMU
JIEHCTBUSMU:

JIP 07 6) coBMecTHas ACATEILHOCTb:

- TIOHMMaTh M  HCIMOJIb30BaTh  IMPEUMYIIECTBA
KOMaH/IHOW W WHJIUBUAYaJIBHOU pabOTHI;

- NpPUHUMATh IEIM COBMECTHOM  JESITEIbHOCTH,
OPraHU30BBIBATh U KOOPJAMHUPOBATH ACHUCTBUSA IO €€
JOCTHXKEHUIO: COCTaBJIISATH IJ1aH JICUCTBUH,
pacupenessiTh poju C y4eTOM MHEHHUM YYaCTHHKOB
00CyXIaTh Pe3yIbTaThl COBMECTHON PaOOTHI;

- KOOPJIMHUPOBATh U BBIMOJHATH pabOTy B YCJIOBHUAX
peasbHOTO, BUPTYAJIBHOTO W KOMOWHHUPOBAHHOTO
B3aHMOJICUCTBUS;

[IP6 3 ymeTh MJIAHUPOBATH U BBHITOJIHATH
XUMHUYECKHM AKCIEPUMEHT (npeBpanieHus
OpraHMYEeCKUX  BELIECTB  IIPM  HArpeBaHUH,
[IOJIyYEHUE HTUJICHA M H3Y4YCHUE €T0 CBOMCTB,
KAueCTBCHHBIC PEaKLMM Ha aJIbJETHUJBI, Kpaxmall,
YKCYCHYIO KHCJIOTY; J€HaTypanus O€IKoB Ipu

HAarpeBaHUU, LIBETHBIC peakiuu OEJIKOB;
MIPOBOJINTH peakuuu HOHHOTO oOMeHa,
ONPEECIISITh cpeny BOJIHBIX pPacTBOpPOB,

KaueCTBEHHbIE peaKkluu Ha cynbdar-, kKapOoHaT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHSI;

[IP6 5 pemaTh S3KCIEpUMEHTAIbHbIE 3a4a4H
no TtemaM "Metamuiel" wu "Hemertamnsl" B
COOTBETCTBHUHU c npaBUiIaMU TEXHUKHU
0€30macHOCTH TpU OOpAIICHUH C BEIECTBAMH U
JabopaTopHbIM  000PYJOBaHUEM; TMPEACTABIATH
pe3yabTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B (hopme
3alMCH YPABHEHUM COOTBETCTBYIOIIUX PEAKIUU U
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OCYIIECTBJISITh ~ TMO3UTHUBHOE  CTpaTeruyeckoe | popMyaupoBaTh BBIBOJIBI HAa OCHOBE  3THX
MOBEJICHUE B PA3JIUYHBIX CHUTYalUSX, MPOSBIATH | pe3yJIbTaTOB
TBOPYECTBO U BOOOpakeHHe, ObITh MHUIIMATUBHBIM
OBnajieHne YHHUBEPCAIbHBIMU PETryJISITUBHBIMU
JNEUCTBUSIMU :
MP 02 r) npunsitTie cedsi U IpYrux JIFOJeH:
- IPUHUMATh MOTHBBI U apPTyMEHTHI JPYTUX JHOJEH
IIPU aHAIN3€ PE3yJIbTATOB JICSITEIHLHOCTH;
- IPU3HABATh CBOE MPAaBO U MPaBO JAPYTUX JIOJEH Ha
OIINOKU;
pa3BUBaTh CIIOCOOHOCTh TMOHMMAaTh MHUP C TO3UIIHUH
JIPYroro 4eJoBeKa
OK 07. JIP 14 B ob6nactu 3KOJIOTMY€CKOT0 BOCTIUTAHUS:
. " [1P6 1 chopMHpOBaTH MPEACTABICHUSA: O
ConelicTBOBaThH - c(hopMHUPOBAHHOCTh  DKOJOTHYECKOW  KYJIBbTYPHI, . .
XUMHYECKOU COCTaBJISIONIEH
COXPaHEHUIO NOHUMAaHWE BJIUSHUS  COLMAIBLHO-3KOHOMHUYECKHUX .
. . . | €CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIU XUMUU
OKpYyXaromen IPOIIECCOB HA COCTOSIHUE TPUPOJHON M COLMATIbHOMN .
B MO3HAHUU SBJIICHUM MPUPOJBI, B POPMUPOBAHUHU
Cpelbl, Cpenpl, OCO3HAHHE rJ100aJIbHOTO XapakTepa
MBIIIJIEHUST ¥ KYyJbTYpbl  JIMYHOCTH, €€
pecypcocoepex AKOJIOTHYECKHUX TIPOOJIeM; . N
. . (GYHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOIUMOMN
€HUIO, TPHUMEHSTH |- IUIAHUPOBAaHWE M OCYIIECTBICHUE JEHUCTBUI B
. . | IO peumeHus — OpaKTUYECKUX  3aJady U
3HAHUS 00 | OKpyXKaloleld cpeiae Ha OCHOBE 3HAHUSA IIeNied
. HKOJIOTUYECKH OOOCHOBAaHHOTO OTHONICHHUS K
U3MEHECHHUH YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA; .
. N CBOEMY 3JI0POBBIO U PUPOAHOU CpeJie;
KJIUMarTa, AKTUBHOE HENpPUSTUE ACHUCTBUI, MPUHOCSIINX BpE.
. [TP6 5 ymerh coOmtoaTh MpaBUiia YKOJIOTUIECKU
TIPUHITUTIBI OKpY’Karouien cpeae; .
11e71eCO00pa3HOr0 TOBEACHHS B OBITY U TPY/IOBOM
OepeKITUBOTO - yMEHHE  TPOTHO3UPOBATH  HEOJIATOMPUSITHHIC
NEATEIbHOCTH B LENSAX COXPAHEHHUS CBOETO
MIPOU3BOJICTBA, SKOJIOTUYECKUE  TOCIEACTBUS  MPEAIPUHUMAEMBIX . .
. . 3I0POBbSI W OKpYXKAIOLIEW MPUPOJHON Cpebl;
b hexTuBHO NENUCTBHM, MpeI0TBpaLaTh UX; .
o . | ydUTBIBaTh OMACHOCTb BO3JEHUCTBUS HA JKUBbIC
JEeNCTBOBATh B | - paCHIMPEHUE OIMbITA ACSTEIBHOCTH 3KOJIOTHYECKOU
. OpraHU3Mbl OMPENICIICHHBIX BEIIECTB, MOHUMAs
Ype3BbIYaHbBIX HAIPaBJIE€HHOCTY; . .
CMBICJI TOKa3aTels MpeeiabHON I0MyCTUMOMN
CUTYyalUAX MP 03 OBJIaJICHUE HaBBIKaMH y4eOHO- KOHIIEHTPAIHH
HCCJIEIOBATENIbCKOM, MPOEKTHOM W COIMAIbHOMU p
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JeSITeIIbHOCTH,

IIK 2.4.
OcyliecTBasATh
pa3paboTKy
TECTOBBIX HAOOPOB
U TECTOBBIX
CIICHApHUEB JIs

JIP 09. 'oTOBHOCTB M cIIOCOOHOCTH K 00pa30BaHuUIo, B
TOM YHCJE CaMO00pa30BaHUIO, HA MPOTSKEHUU BCel
KU3HU; CO3HATEIBHOE OTHOLIEHUE K HENPEPHIBHOMY
00pa30BaHuUIO KaK YCIIOBUIO yCHEIIHON
npodeccroHaIbHON U 00IIECTBEHHOM JAEATEIbHOCTH.

MP 0l. YMeHHne caMOCTOATENBHO OINPENENATh LEIU
NESTENbHOCTH W COCTAaBIATh IJIAHBI JIESITEIbHOCTH;

I[IP6 1 CdopmupoBaHHOCTh MNPEACTABICHUI O
MECTE XMMHUU B COBPEMEHHOW HAyYHOW KapTUHE
MUpa; MOHUMAaHUE POJIM XUMHUHU B (OPMUPOBAHUU
Kpyrozopa © (QyHKIMOHAJIBHOM TIpaMOTHOCTH
YeJIOBEKa JUISl PEIICHUS TPAKTUYECKUX 3a/]1a4;

[IP6 3 Bimagenue OCHOBHBIMA  METOAAMH
HAyYHOTO MO3HAHUSA, WUCMOIb3YEMbIMH B XUMHH:

IPOrpaMMHOTO
- A — CaMOCTOSITEJTbHO OCYIIECTBIISITh, KOHTPOJIUPOBATh W | HAOJIIOJCHUE, OTIMCaHME, U3MEpeHue,
KOPPEKTUPOBATh JCSATEIBLHOCTh; HCIOJIB30BaTh BCE | SKCIIEPUMEHT; YMEHHE 00paldaThiBaTh, OOBICHITH
BO3MO>KHBIC PECYPCHI JIJIS TOCTHXKCHHS TTOCTABIICHHBIX | pe3YJbTaThl IMPOBEJCHHBIX OIBITOB M  JIeJaTh
nejaed W peanu3alMd  [UIAHOB  JICSITEIBHOCTH; | BBIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
BLIOMpATh YCICIIHBIE CTpPaTerMud B  Pa3JUYHBIX | METOJBI TMO3HAHUS TPHU PEIICHUU MPAKTUYECKUX
CUTYaITUsX 3a1ad4;
IK 10.1. JIP. 13. Ocosuanneni Beibop Oyamymeit | [IP6 1 CdopmupoBaHHOCTE NpeACTaBICHHN O
O6pabaThiBaTh npodeccun " BO3MO>KHOCTEH peanu3alyy | MECTE€ XMMHMHM B COBPEMEHHOM HAy4YHOM KapTHHE
CTaTUYCCKHM U | COOCTBEHHBIX JKM3HEHHBIX IUIAHOB, OTHOILIEHHE K | MUPA; OHUMAHUE POJIM XUMHUHU B (JOPMUPOBAHUU
JAMHAMHYECKUH npodecCHOHATBLHON JCATEILHOCTH KaK BO3MOXKHOCTH | KPyroszopa u GyHKIMOHAIBHOM
I/IH(i)OpMaHI/IOHHBIﬁ y4acTus B peumIcHnu JIMYHBIX, 06HIGCTB€HHBIX, IrpaMOTHOCTHU YJCcJI0BCKaA JJI51 pCeUICHUA
KOHTCHT. rOCYJapCTBEHHBIX, OOIICHAITMOHAIBHBIX ITPOOJIEM. MPaKTAYCCKUX 3a7a4;
MP 03. BiiageHue HaBbIKAaMH [T03HABATEILHOM, [IP6 3 BrageHue OCHOBHBIMH  METOJAMHU

y4eOHO-HCCIEI0BATEIbCKON W MMPOSKTHOM
NIeSITeTbHOCTH, HABBIKAMH pa3pelieHust mpooem;
CIIOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIBHOMY
IIOMCKY METOJ0B PELICHUS NMPAKTUYECKUX 3a/1a4,
MPUMEHEHHIO PA3JIMYHBIX METOJ0B

MO3HAHMS.B CO3/IaHUHU HOBOM 0a3bl MaTEpUaIbHON
KyJbTYpbl, B pEUIEHUHU I100albHBIX TPOOIeM
YCTOMYMBOTrO Pa3BUTHS YEIOBEUECTBA

HAyYHOTO TO3HAHUSA, WCIOIB3YEeMbIMH B XUMHH:
HaAOJIIOICHHE, OTIHICaHHUeE, HU3MEpeHue,
HKCIIEPUMEHT; YMeHUE 00padaThiBaTh, OOBICHSITH
pe3yNbTaThl TMPOBEACHHBIX ONBITOB H JENaTh
BBIBOJIBI; TOTOBHOCTh M CHOCOOHOCTH TMPHMEHSIThH
METOMBI TO3HAHUSA TPU PENICHUH MPAKTUYECKUX
3amay;

[IP6 5 Brnagenue  mnpaBuUIaMHU  TEXHUKHU
0€30MacHOCTH TPU HMCTOIB30BAHUN XUMHUYECKUX
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BEIIIECTB;

I1K 10.2.
PazpabaTbiBaTh
TEXHHUYECKHEC
JTOKYMEHTBI TSI
yIIPaBIICHUS
UH(POPMAITMOHHBIM
U pecypcamu

JIP 09. I'0TOBHOCTD M CITIOCOOHOCTH K 00Opa30BaHUIO, B
TOM YHCJE CaMO00pa30BaHUIO, HA MPOTSKEHUU BCel
KU3HU; CO3HATEIBHOE OTHOLIEHUE K HENPEPHIBHOMY
00pa30BaHuUIO KaK YCIIOBUIO yCHEIIHON
npodeccroHaIbHON U 00IIECTBEHHOM JAEATEIbHOCTH.

MP 0l. YMmeHue caMOCTOSTENBHO OINPEAETATh LEIn
NESTENbHOCTH W COCTAaBIATh IJIAHBI JIESITEIbHOCTH;
CaMOCTOSITEJIbHO OCYILECTBIIATb, KOHTPOJIHUPOBATH U
KOPPEKTHPOBATh JIEATEIbHOCTh; HCIOJb30BaTh BCE
BO3MOKHBIE€ PECYPCHI JUIsl JOCTUKEHUS MTOCTaBICHHBIX

ueneﬁ 151 pealin3anu I1IJIaHOB ACATCIBbHOCTH,
BBI6I/IpaTB YCIICHIHBIC  CTPATCIru B PA3JIMYHBIX
CUTyalugax

[IP6 3 BnageHue OCHOBHBIMHU METOJIAMH
HAy4YHOTO TO3HAHUS, WCIOJIb3YeMbIMH B XUMUH:
Ha0II0IeHUE, OTHCaHue, HU3MEpeHue,
AKCIIEPUMEHT; YMEHUE 00padaThiBaTh, OOBSICHATH
pe3yibTaThl MPOBEICHHBIX OMNBITOB U JeJaTh
BBIBOJIbI; TOTOBHOCTh U CHOCOOHOCTH MPUMEHSTH
METOJbl TO3HAHMS TIPU PEHICHUH MPAKTHUYECKUX

3ajJ1a4;
[IP6 5 Brnagenue mpaBUIaMU  TEXHUKH
0€30MacHOCTH TP HCMOJIB30BAHUM XUMUUYECKUX
BEIIECTB;

[IP6 6 CdopmMupoBaHHOCTL  COOCTBEHHOM
MMO3UIIMA 110 OTHOIIEHHIO K  XHUMHYECKOU
uHpopManmu, oJTy4aeMomn u3 pa3HbIX
WCTOYHHUKOB
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOI

JANUCIHUITIMHBI «XXUMMWUS»

Buj yyeOHoOM padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOM MPOrPaMMBbI AU CHUTIIUHBI 68
B T.4

OcHOBHOE cofepKaHue 64
B T. 4.:

TEOpEeTHUECKOE 00yUueHne 22
MPAKTUYECKUE 3aHITUS 20
abopaTOpHBIC 3aHITHS 22
I[Ipo¢eccuoHATBHO-OPUEHTHPOBAHHOE COIEPKAHUE

(comep:kaHue MPUKJIATHOTO MOIYJIs) 6
B T. 4.:

TEOPETHIECKOE 00yUeHre 2
MPaKTUYECKUE 3aHITHS 4

IIpome:xxyTounas arrectanus (quddepeHIMPOBaHHBIN 3a4eT)
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2.2 TeMaTH4YeCKHUi IVIAH U COAEPKAHME YYeOHOU IMCUUIIIMHBI

Dopmupye
HaumeHoBaHue Conep:xxanue yue0HOro marepuaJja (OCHOBHOE U NPo¢ecCHOHAIBbHO- O0bem | Mble
pa3/1es10B M TeM | OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IPUKJIAJIHOI Mooy 1b HacoB | kommeTeH
UM
1 2 3 4
OcHOBHOE CO/lep:KaHHe 66
Pasnes 1. OCHOBBI CTPOCHHS BelIECTBA 6
OcHOBHOE cofepKaHue 4
Teopetnueckoe o0ydeHue 2
CoBpeMeHHass MoAenb CTpoeHUs aToMa. CHMBOJIMYECKHMH SA3BIK XUMHMHU. XHUMHUYECKUH
AJIEMEHT. DJIEKTpOHHAas KoH¢urypanus aroma. Knaccudukanus XMMHUUECKUX 3JIEMEHTOB
Tema 1.1. (s-, p-, d-anemeHnTbl). BaneHTHBIe A5eKTpOHBI. BaleHTHOCTh. DJNEKTpOHHAs NpHpoOIA 2
Crpoenue XUMHUYECKOU CBSI3U. DJIEKTPOOTPULATEIBHOCTE. BUIbI XUMUYECKOH CBSI3H (KOBaJICHTHAS,
aTOMOB MOHHAas1, MeTaJUIMYecKas, BOJOPOAHAsI) U COCOOBI €€ 00pa30BaHus
XHMITHCCKHX JIaGopaTopHbI€ 3aHITUA 2 OK 01
AJIEMEHTOB U ~ - - _
HpHpo/Ia Pemenue 3aanuii Ha MCMIONB30BAHUE XMMHUYECKOM CHMBOIHKH 1 Ha3BAHHUIT COCMHEHNI
XUMHYCCKOI 0 HOMEHKJIAType MEXKIYHAapOJHOIO COI03a TEOPETUUYECKOW M TMPHUKIAJAHON XUMUU U
CBS3M TPUBMAJIBHBIX HAa3BaHUU JUIS COCTaBICHUA XUMHYECKUX (OPMYJ JBYXaTOMHBIX
COeMHEHUIl (OKCHIOB, Cyab(UAOB, TUAPUAOB U T.OI.) U JAPYIHMX HEOPraHUUYECKUX 2
COCIMHEHHUN OTIEIbHBIX KJIACCOB.
IIpakTrdeckue 3a7aHys HA YCTAHOBICHHUE CBA3M MEXKIY CTPOCHUEM aTOMOB XMMHYECKUX
JJIEMEHTOB M NEPHOJAMYECKHM HM3MEHEHHEM CBOMCTB XUMHUYECKUX DJJIEMEHTOB MU HX
COCIMHEHUH B COOTBETCTBUU C MOJIOKEHHEM lleproanuecKkoi CUCTEMBI.
Tema 1.2. OcHOBHOe cofiepKaHue 2 OK 01
[Tepunoanueckuit
32KOH H IIpakTHYecKkue 3aHATUSA 2 OK 02
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tabmuma JI.1.

Menneneena

[Tepunonnueckas cucrema xumuueckux snemeHToB [[.1. Menaeneera. usnueckuit
CMBICJHI

Ilepmognueckoro 3akona JI.M. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB
XUMUYECKUX DJIEMEHTOB, O0Opa3yeMbIX HMMH TPOCTBIX U CIOXKHBIX BEHIECTB B
COOTBETCTBUM C IIOJOKEHUEM XUMHYECKOrO 3jeMeHTa B lleproamyeckor cucreme.
MupoBo33peHyeckoe U HaydyHoe 3HaueHue llepuonnueckoro 3akona .M. MeHnneineesa.
IIporuno3sl JI.M. MenneneeBa. OTKpbITHE HOBBIX XHMHUYECKUX JJIEMEHTOB. PerieHue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUN HA XapaKTEPU3ALUI0 XUMHUYECKUX
a1eMeHTOB «MeTtamindeckue / HeMETAINIMYECKUE CBOMCTBA, JJIEKTPOOTPHUIIATEIBHOCTH
XUMHUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C X JIEKTPOHHBIM CTPOCHUEM U TOJOKEHUEM B
MIEPUOJINYECKON cUCTeME XUMUUeCKuX anemeHToB [[.1. Menneneera»

Pasznen 2. XumMnueckne peakunu

10

Tema 2.1.
Tunsl
XUMHYECKHUX
peakiui

OcHOBHOE coaep:xkanmne

Teopernueckoe 00yueHue

Knaccudukanus v TUIIBI XUMUYECKUX PEAKIIUN C yYACTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBieHue ypaBHEHHI peaklMil COeTUHEHUS, Pa3I0KEHNUs, 3aMeIlleHHs], 0OMeHa, B T.4.
peakiuii ropeHus, OKUCICHUS - BOCCTAHOBIICHHUS.

VYpaBHeHUs1 OKUCTEHUS-BOCCTaHOBNICHMI. CTeneHb okuciaeHusl. OKUCTUTEND U
BOCCTaHOBHTEIIb.

CocraBieHue 1 ypaBHUBAHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM
ANEKTPOHHOTO Oananca. OKUCIUTETFHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPOJIE,
POU3BOJCTBEHHBIX MPOIECCAX U KUZHENESITEIbHOCTH OPraHU3MOB

JlabopaTopHble 3aHATHA

KonnuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U
pacueTsl 0 YPaBHEHUSIM XUMHYECKUX peakiui. MoJb Kak €IMHULIA KOJIMYECTBA
BelecTBa. ModsipHast Mmacca. 3aKOHbI COXpaHEHHUSI MAacChl U SHEPruu. 3aKoH ABOrajapo.
MounsipHblii 00beM Ta30B. OTHOCHUTEIBHAS TIOTHOCTH Ta30B. PacdeTsl o ypaBHEHUSIM
XUMUYECKUX PEaKIUi ¢ UCTIOIB30BAaHUEM MAaccChl, 00beMa (HOpMalibHbIE YCIOBUS ) Ta30B,
KOJINYECTBA BEIIECTBA

OK 01
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Tema 2.2.
DIIEKTPOIUTHYE
cKast
JTIMCCOIAIINS U
HOHHBIA OOMEH

OcHoBHOE coaep:xanue

TeopeTnueckoe od0yueHue

Teopust snexkTponuTHuecko auccouuanui. WMOHBI. DIEKTPONMUTHI, HEIIEKTPOJIUTHI.
Peakuun nonHoro oomena. CocraBieHue peakluii HOHHOTO OOMEHa IIyTEM COCTaBJICHUS
UX TIOJHBIX M COKpAlIeHHBIX MOHHBIX ypaBHEHHH. KHCIIOTHO-OCHOBHBIE pEaKLUU.
3a/1aHus Ha COCTaBJIEHUE NOHHBIX PEaKIUi

OK 01
JlaGopaTopHble 3aHATUA OK 04
JlaGopatopnas padota "Turbl XMMUYECKUX peakiuii'.
HccnenoBanuie TUTIOB (110 COCTaBY M KOJMYECTBY HUCXOIHBIX U 00pa3yIOIIMXCS BEIECTB)
U TPU3HAKOB XHUMHUYECKHMX peakiuid. [IpoBeneHue peakuwii HOHHOTO OOMEHa,
OTIpeJIeICHHE CPEeJIbl BOJHBIX PACTBOPOB. 3a/IlaHUs Ha COCTaBJICHHE HOHHBIX peaklui
KontpoabHas
CtpoeHue BellecTBa U XUMUYECKUE PEaKun
padora 1
Pazjnen 3. PacTBOpBI
Tema 3.1. OCHOBHOE COflePKAHNE
[TonsaTHE O
pacTBopax IIpakTHYECKHE 3aHATHS
OK 01
PactBopenmne kak (usuko-xumudeckuid mporecc. PactBopsl. CriocoObl MPUTOTOBICHUS OK 02
pactBopoB. PactBopumocth. MaccoBasg 10151 pacTBOpeHHOro BemiectBa. CMBbICT 0K07
[1K2.4

noKaszaTenisl MPeAeabHO JOMYCTUMON KOHIIEHTpPAlMd M €ro MCIOJIb30BAHHE B OILICHKE
AKOJIOTMYECKOI 0€30MaCHOCTH.

[IpaBuiia HKOIOrMUECKH 11€I€CO00PA3HOI0 MOBEICHUS B OBITY U TPYIAOBOH JI€SITEILHOCTH
B LIEJISIX COXPAHEHHUsI CBOETO 3J0POBBbS M OKPYKAKIIEH NMPUPOJHOW CPEbl, ONACHOCTH
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BO3JICUCTBUS HA JKUBBIE OPTaHU3MBI OIIPEAECIECHHBIX BEIIECTB.
Pemrenne npakTuKoO-OpUEHTUPOBAHHBIX PACYETHBIX 3aJaHUI HAa PACTBOPBHI,
UCIOJIb3yEeMbI€ B OBITOBOI M MPOM3BOJCTBEHHOMN JESATENBHOCTH YEJIOBEKA

Tema 3.2. JlaGopaTopHble 3aHATUA 2
Hccnenosanue | JlaGoparopHas paGota «[IpUroToBIeHHE PACTBOPOBY.
CBOHCTB [IpuroroBneHre pacTBOPOB 3aJaHHON (MaccoBOW, %) KOHICHTpamuu (C TMPaKTHKO- 5
PacTBOPOB OpPUEHTUPOBAHHBIMH BOIIPOCAMM) U ONPEIETICHUE CPEJIbI BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha NPUTrOTOBJIEHUE PACTBOPOB
Paznen 4. CTtpoeHue U CBOWCTBA HEOPTAHUYECKHUX BelIeCTB 16
OcHoBHOE coaep:xanmne 4
Tema 4.1.
Knaccudukamus, | Teoperuueckoe od0yueHue 2
HOMEHKJIaTypa v
1 CTpOCHHE [Ipenmet Heopranuueckoi xumun. Kinaccudukaims HeopraHuueckux BemiecTs. [IpocTeie
S —— U CJIOkHBIE BenlecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCUIbI, TUAPOKCH/IBI,
X BEIECTE KHCJIOTHI, COJN). B3anMOCBsI3b HEOpraHUYECKUX BEIIECTB. ArperaTHble COCTOSHUS
BeniecTBa. Kpucrannuueckue u amop@Hbie BemecTsa. TUITBI KPUCTAJTUTMYECKUX PEIIETOK 5
(aToMHas1, MOJIEKYJISIpHAs, MOHHASI, METaJUTHYeCKas ). 3aBUCUMOCTh (PU3NUECKUX CBONCTB
BEIIECTBA OT TUIA KPUCTAINIMYECKON PEIIeTKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTHU
BEIIECTB OT BUJa XUMHUUYECKOM CBSI3U U TUIIA KPUCTAIUIMYECKOM pemeTKu. [IpruanHbI
MHOT000pa3usi BEIIECTB
IIpakTyeckue 3aHATHS 2
HomenknaTypa HeOpraHW4eCKUX BEIIECTB: HA3BaHUE BEIIECTBA UCXOMAS U3 UX
XAMHUYECKOW (POPMYIIBI MIIH COCTABICHUE XUMHUIECKOU (DOPMYITBI HCXOs M3 HA3BaHUS OK 01
BelecTa no mexayHapoaHoit (MIOTTAK) unu TpuBHaibHOM HOMEHKIIATYPE. 2 OK 02
Pemenune mpakTHdeckux 3aaHuil 10 KiIacCu(PUKAIMN, HOMEHKIATYPE U XUMUYECKUM K2 4

dbopMyTaMm HEOPTaHUMYECKUX BEIIECTB PA3INYHBIX KJIACCOB (YTapHbIN Ta3, YIIICKUCITBINA
ra3, aMMHaK, raieHasi U3BeCTh, HeralleHasi U3BECTh, MUTHhEBAsl COJAa U APYTUX): HA3bIBATh

18




U COCTaBJIATH (POPMYJIbI XMMHUUECKHUX BEILIECTB, ONPEIEIATh IPUHAIEKHOCTD K KJaccy.
Nctounuku xummudeckoi nHGpopmMaiuu (CpeacTB MaccoBoi nuHpopmaluu, cetb UHTepHeT
u apyrue). [lonck nHpopManuu no Ha3BaHUAM, UAEHTU(PUKATOPAM, CTPYKTYPHBIM
dbopmynam.

Tema 4.2.
dusuke-
XUMHYCCKUE
CBOMCTBa
HEOpPraHUYECKUX
BCIIICCTB

OcHoBHOE coaep:xanne

TeopeTnueckoe o0yueHune

Mertamnbl. O0ue pusnvyeckue u XuMUYecKre cBoicTBa MeTalIoB. CriocoObI
NOJIyYEHUs. 3HAYEHNE METAJJIOB U HEMETAJIOB B PUPOJE U KUZHEAECATEIBHOCTH
YesioBeKa U opranu3mMoB. Koppo3us MeTauioB: BUJIbI KOPPO3HH, CIIOCOOBI 3alIUTHI
METaJUIOB OT KOPPO3UHU

Hemeramnbl. O6mue pusnyeckrue 1 XUMHUECKUE CBOMCTBA HEMETAITOB. TUITHYHBIE
cBoricTBa HemeTtauioB [V- VII rpynn. Knaccudukaius 1 HOMEHKIaTypa COeIUHEHUM
HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

IIpakTH4eckue 3aHATHS

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB (OKCHIOB,
TUJIPOKCHUIOB, KMCJIOT, COJIEH U Ap.). 3aKOHOMEPHOCTHU B U3BMEHEHUU CBONCTB IPOCTHIX
BEIIECTB, BOJIOPOIHBIX COEAUHEHUM, BBICIIIUX OKCHJIOB Y THIPOKCHJIOB.

JlaGopaTopHble 3aHATUA

JlaGoparopnas pabora «CBoicTBa MeTa/IOBY. B3auMoaelicTBHE METAIIOB ¢ BOJIOM, a
TaKXe C pacTBOPAMU COJIEH U paCTBOpPAMHM KUCJIOT. B3aumoaencTBre cCEpHOM U a30THOM
KHUCIIOT ¢ Melbto. CocTaBlieHHEe YPaBHEHUN XUMUUYECKUX PEAKIUNA C YHACTUEM MPOCTHIX U
CJI0’KHBIX HEOPTaHMYECKUX BEIIECTB: METAJJIOB U HEMETAJUIOB; OKCHIOB METAJJIOB

Jlabopatopnas padota «XapakTep JUCCOMHUANNH PA3TUIHBIX THIPOKCHUIIOBY.
CocraBiieHle ypaBHEHUN XUMHUUYECKUX PEAKIINI C y4aCTUEM HPOCTHIX U CIIOAKHBIX
HEOPraHMYECKUX BEIECTB:, HEMETAJIIOB U aM(DOTEPHBIX 3JIEMEHTOB; HEOPraHUUECKUX
KHUCJIOT, OCHOBAaHUM 1 aM(OTEPHBIX TUAPOKCUIOB; HEOPTAHUUECKUX COJICH,
XapakTEPU3YIOIIMX UX CBOMCTBA.

OK 01
OK 02
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npoueccos. puanun Jle [larense

JlabopaTopHas pab6ora

JlabopatopHast pabota «CKOpPOCTh XMMHYECKUX peaknuii. CMeneHne XUMHUYECKOTO
paBHOBecus» PeleHne NpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUN Ha aHamu3 (PaKTOpPOB,
BIMSIOIINX HA HM3MEHEHHE CKOPOCTH XHWMHUYECKOM peakuud, B T.4. C IO3ULHAN
HKOJIOTHYECKH 1EJIECO00Pa3HOTO TOBEACHUS B OBITY M TPYIOBOH JEATEIHHOCTU B IEIIAX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYKAOIIEH TPUPOIHOUN CPEBI.

Pemenne npakTuKO-OpMEHTUPOBAHHBIX 3aJJaHUI HA MPUMEHEHHUE TpuHIuna Jle-

Tema 4.3. OcHOBHOE coaepKkaHue
Unentupukauusa | JlabopaTopHble 3aHATHS
Heopranudecku | Jlaboparopnas pabora «aeHTHUUKaIMS HEOPraHUYECKUX BEILIECTBY.
X BEIIECTB Pemienre SKCIEpUMEHTANBHBIX 3aad IO XUMHUYECKMM CBOWCTBAM METAUIOB U OK 01
HEMETAIIJIOB, IO PACIIO3HABAHUIO U MOJTYUYECHHUIO COEAUHEHNN METAIJIOB U HEMETAJLIOB. [IK 2.4
WNnenTudukaiys HEOPraHM4eCKUX BEIIECTB C UCIOIb30BAHUEM UX (DU3UKO-XUMHUECKUX
CBOICTB, XapaKTepHBIX KaUeCTBEHHBIX peakiuil. KauecTBeHHbIE peaKIu Ha Cyibdart-,
KapOOHAT- U XJIOPU-aHUOHBI, HA KATUOH aMMOHUS
KonTpouabHas .
CBoliCTBa HEOPTAHUYECKHUX BEIIECTB
padora 2
Pazien 5 Kunetnueckue u TepMoAMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX
' peakiuit
OcHOBHOE cofepKaHue
Tema 5.1
CKOPOCTL TeopeTnueckoe o0yyenmne
XHME%CKHX CKOpOCTh peakiy, €€ 3aBUCUMOCTh OT Pa3jIMuYHBIX (PAKTOPOB: MPUPOJBI pearupyromux
eaKLIHiA BEUIECTB, KOHLEHTPALMM pEarupyroliuX BEIIEeCTB, TEMIEpaTypbl M  IUIOWAIU
P ' PEaKIMOHHON TOBEPXHOCTU. TemnoBbie 3(PPEKThl XUMUYECKUX peakiuil. DK30- U
XHUMHUYECKOE
SHAOTEPMUYECKUE, PEAKLIUH.
paBHOBECHE N .
OOpaTUMOCTh peakiuii. XMMHUYECKOE PABHOBECHUE U €70 CMEILEHUE MO/ 1el CTBUEM OK 01
pa3IMuHBIX (AKTOPOB (KOHLIEHTPALMS PEareHToOB WM NPOAYKTOB PEAKINH, JaBICHNUE, OK 02
TEMIIepaTypa) s CO3JaHusl ONTUMAJIBHBIX YCIOBHM MPOTEKAHNS XUMUYECKHUX K 2.4
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‘ [ITaTenbe nis HAXO0KACHUS HAIIPABJICHUS CMEILICHUS

IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE CO/iCPKAHUE (COAepKaHUe PUKJIAJTHOI0 MOAYJIs1)

Pa3nea 6. Xumus B ObITY M IPOM3BOJACTBCHHOM 1eATEbHOCTH Y€JI0BEKA
Xumust B ObITY OCHOBHOE coJepKaHHe OK 01
1 OK 02
[POM3BOJCTBEH Teopernueckoe 00yueHue OK 04
HO Hogelimme noctnxennss XMMHUYECKON HAYKU U XUMUYECKOU TEXHOJIOTUU. POJib 0K 07
eSTCIbHOCTH XUMHUU B 00ECTICUCHUH DKOJIOTUYECKON, SHEPreTUYECKON 1 MUILIEBON 6€30MacHOCTH, MK 10.1.
JeIOBEKA pa3BuTUU MeauIMHEL. [IpaBuia moucka U aHaau3a XUMUYECKONU HHPOpMAITUH U3 TIK 10.2
Pa3IMYHBIX KICTOYHUKOB (Hay4YHasi U yueOHO-Hay4YHas JIUTepaTypa, CpeicTBa MacCCOBOM
uHopmaiuu, cetb MIHTepHer)
IIpakTHyeckue 3aHATHS
[Touck m aHanu3 KeWCOB O MPUMEHEHUH XUMHYECKUX BEIIECTB M TEXHOJOTHH C Y4ETOM
Oynyueld npodeccuoHaTbHOM JeATETbHOCTH MO TeMaM: KPAacKd, MCTOYHUKU HEPTHH,
OpraHuyYecKue U MUHEpalbHbIE YI0OpEHUs, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHSI.
3amura: [IpeacraBienue pe3ynbTaToOB pelieHus: KeMcoB B popMe MUHHU-TOKIA1a C
Ipe3eHTaluen
Pasznea /. CTpoeHne M CBOIiCTBA OPraHN4YeCKHX BeleCTB 24
OcHoOBHOE cofepKaHue 4
TeopeTnueckoe 00yueHue
Tema 7.1. [TosiBneHKE U pa3BUTHE OPraHUYECKOW XUMUHU KaK Hayku. [IpeaMeT opranndeckoi
Knaccuduranus | xyvpn. Mecto u 3HaueHme OPraHUYEeCKON XMMUH B CUCTEME €CTECTBEHHBIX HAYK. OK 01
» CTPOCHHUC 1 XHUMHYECKOE CTPOCHUE KAK IOPSAJOK COCIMHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO HX K2.6.
HOMCHKIIATYPa | ganeHTHOCTH. OCHOBHBIC ITOJIOKCHHS TCOPUU XUMHYECKOTO CTPOCHHS OPTaHWYECKUX K 2.4
OPraHHM9CCKUX | coenmuuennit A.M. bytinepoBa. VYTIepomHBI CKEIET OPraHWYECKOW MOJICKYIIHI.
BCHICCTB 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHUMHUYECKOTO CTPOCHHS MOJIEKyl. M3omepus wu

MU30MEPBI.
[Tonsitue o pynkumonansHoM rpymme. Pagukan. [IpuHuumne! knaccupukanuu
OPraHu4YeCKUX CoeAMHEeHNN. MexayHapoIHasi HOMEHKIIATYpa U IPUHIHIIBI
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HOMEHKJIATYphl OpraHuYecKux coequHeHuil. [lonsitue 06 azoTcoaepKammnx
COCIMHEHUAX, OMOJIOTMYECKH aKTUBHBIX BelllecTBax (YrieBojaax, )Kupax, Oeynkax u zip.),
BBICOKOMOJICKYJISIPHBIX COSTMHEHUSIX (MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHS

HomeHknaTypa opraHm4ecKux COeAMHEHUN OTIAEIbHBIX KIACCOB (HACKIIICHHBIE,
HEHACHIII[EHHBIE U APOMATUYECKUE YTIIEBOAOPOAbI, CIIUPTHI, (DEHOJIBI, aJIbIETUIbI,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jip.) CocTaBlIeHUE TIOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOPMYJI OPraHMYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB, UCIIOJIB3YS UX
HA3BaHUS 10 CUCTEMATUYECKON U TPUBHAILHON HOMEHKJIAType (3TUIICH, alleTHIICH,
rmiepuH, ¢peHo, GopMalbAeTul, YKCyCHasi KUCIIO0Ta, TIUIUH). PacueTsl mpocTeitieit
dbopMyITbl OpraHUYeCKOM MOJICKYJIBI, UCXOJISl U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 7.2.
CBoiicTBa
OPTraHUYECKUX
COeIMHEHNH

OcHOBHOE coaep:xkanmne

12

TeopeTnueckoe o0yueHune

- DU3UKO-XMMHUYECKUE CBOICTBA OPraHMYECKUX COEIWHEHHI OTHEIbHBIX KIACCOB
(ocoOeHHOCTH KIlaccu(UKAMM U HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJOTHYECKUH Pl U
oOmast dopmyna; uzomepus; (PU3NUYECKUE CBOWCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI
NOJIyYEHUs): MPENEIbHbIE YIJIEBOAOPOAbl (alKaHbl u LUKJIOAIKaHbI). ['opeHne MmeTaHa
KaK OJMH M3 OCHOBHBIX HCTOYHHMKOB TeIUIa B MPOMBIIUIEHHOCTH W ObiTy. CBoOlicTBa
IPUPOJHBIX YIIIEBOAOPOAOB, HAXOKIECHHUE B IPUPOJE U IPUMEHEHHE AIKAHOB;
- TpeIebHbIE YIIEBOAOPObI (AIKaHbI ¢ MUKIOAJIKaHbl). ['OpeHre MeTaHa Kak OJIUH U3
OCHOBHBIX HMCTOYHUKOB TE€IJIa B MPOMBIIUIEHHOCTH W ObITy. CBOICTBAa HPUPOIHBIX
YIJ€BOJIOPOJIOB, HAX0XKIEHUE B MIPUPOJIE U IPUMEHEHUE AJIKAHOB;

HelpeaeabHbIe (AJIKEHbI, AIKUHBI U alKaJIUEHbl) 1 apOMATUYECKUE YIIIE€BOJAOPOIbI.
['openue aneTnineHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOIO MIIAMEHU JJIsl CBAPKH U
PE3KH METAIIJIOB

KHCIIOPOJICOASPKAIIINE COSTMHEHUS (CITUPTHI U (DEHOJIbI, KAPOOHOBBIC KUCIOTHI U
3(HpHI, ATBJACTHIB U KETOHBI, KUPBI, YTIIeBO bl ). [IpakTHueckoe mpuMeHeHNe
STUJICHTIIMKOIIS, ThuieprHa, Gpenona. [Ipumenenue hopmanpaeruia, areraibaeTuaa,
YKCYCHOM KHCIOTBI. MblJIa KaK COJIM BBICIINX KapOOHOBBIX KMCIOT. MOIOIIKE CBOMCTBA

OK 01

OK 02
OK 04
[IK 2.4
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MbILIa

IIpakTHyeckue 3aHsATHHA

CBolicTBa OPraHUYECKUX COCTMHEHUI OT/AENbHBIX KIACCOB (TpUBUAIbHAS U
MEXTyHapOHasl HOMEHKIIATypa, XMMUYECKHUE CBOMCTBA, CIOCOOBI MOTYUYEHUS ):
npeesbHbIe (aTKaHbl U IUKIOAIKAHBI ), HEMPEAe/IbHbIC (AJIKEHBI, AIKUHBI U aJIKaIUEHBI)
U apOMaTUYECKUE YTIEBOAOPOIbI, CHUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(UPBI,
aJbJIETUbl U KETOHBI, aMUHBI U aMUHOKHUCJIIOTHI, BLICOKOMOJIEKYJISIPHbIE COSTUHEHUS.
3a/aHus Ha COCTaBJICHUE YPaBHEHUN XUMUYECKUX PEaKIUi C ydacTHEM OPraHMYeCKUX
BEIIECTB HA OCHOBAHMM UX COCTaBa U CTPOCHUS
CocraBieHue cxem peakuuid (B TOM YHCIE MO MPEeAJIOKEHHBIM IIeN0YKaM MPpeBpaIleHUI),
XapaKTepU3yIINX XUMHYECKHE CBOWCTBA OPraHUYECKUX COCJUHEHUN OTIEIbHBIX
KJIACCOB, CHOCOOBI WX TMOJYyYEeHHUS M Ha3BaHUE OPraHMYECKUX COCJAMHEHHUH IO
TPUBUATBHON UM MEXKTYHAPOIHON CUCTEMAaTHYECKOM HOMEHKIIAType.

Pemenue mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJJaHUI HA CBOMCTBA
OpraHUYeCKUX COSAMHEHUN OTIEIbHBIX KJIACCOB

JlaGopaTopHasi paéorta

JlaGopatopHast pabora "llpeBpaieHusi OpraHMYeCKUX BEUIECTB IPU HarpeBaHUU'.
[Tomydenue 3THIIEHA U U3YyYEHUE €TO CBOMCTB. MOAEIMPOBAHUE MOJIEKYJ U XUMUYECKUX
peBpalleHUI Ha PUMEPE dTaHa, STUJICHA, alleTHIEHA U JIp.

JlaGoparopHass pabora. «CBoicTBa cnHUpTOB» l3ydeHHWe pacTBOPUMOCTH CIIUPTOB B
Boge. OKHUCJIEHUE COUPTOB PA3IUYHOTO CTPOEHUSI XPOMOBOM cmechio. llomyuyeHue
auTIIIOBOTO Adupa. [lonyyenue rnunepara Meau.

JlabopatopHas pabora «CBoiicTBa KapOOHOBBIX KHCIOT». PacTBOPHUMOCTH pa3IUYHBIX
KapOOHOBBIX KHCJIOT B BOje. B3ammonelcTBHE€ YKCYCHOHM KHCIOTBI C METaJJIaMHU.
[Tonmydyenne n30amMmI0BOro 3(hupa yKCyCHOU KUCIOTHI

Tema 7.3.
WNnentudukarm
ST OPraHUICCKHUX
BEILIECTB, UX

OcHOBHOE cofepkaHue

Teopetuueckoe oOyueHue

BI/IOOpFaHI/I‘-ICCKI/Ie COCIUHCHMU. HpI/IMeHeHI/Ie n OmoJIornueckas POJIb YIIICBOAOB.

OK 01
OK 02
OK 04
[IK 2.4
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3HAUECHHUE U
MIPUMEHEHHE B
OBITOBOI U
MIPOU3BO/ICTBEH
HOM
NEATEIILHOCTH
yeJIOBEKa

Oxucnenne yriaeBo 0B - HCTOYHHUK YHEPTUU KUBBIX OpraHu3MoB. O0JacTH MPUMEHEHUS
amuHOKHUCIOT. [IpeBpanienns 6eTKOB MUY B OpraHu3Me. bruonorudeckue ¢yHKIAN
OenkoB. buonornueckune QyHKITNHN )KUPOB. PosIb OpraHndeckoil XMMHUHU B PEIICHUN
npoOJieM MUIIEeBOM 0€30MaCHOCTH

IIpakTnyeckue 3aHATHS

Ponb oprannueckoil XMMUU B PeILIEHUU MPoOIeM SHEPreTHYecKoil 0€30MacHOCTH, B
Pa3BUTUU MEIULMHBI, CO3JaHUHA HOBBIX MAaTEpUaIOB, HOBBIX HCTOUYHUKOB YHEPTUU
(anmpTepHATHUBHBIE UCTOYHUKHU SHEPTrUn). ONacHOCTbh BO3ACHCTBUS HA KUBBIE OPTaHU3MBI
OpraHUYeCKUX BEIECTB OTACNIbHBIX KIACCOB (YIJI€BOAOPO/IbI, CHUPTHI, (PEHOJIBI,
XJIOPOPTraHUYECKUE MTPOU3BOJIHBIE, aJIbAETUABI U JIP.), CMBICI ITOKA3aTeNs MPEIEIBbHO
JONYCTUMOW KOHLIEHTPAallUU

JlaGopaTopHbie 3aHITHS

JlaGopatopHast pabora: "WaeHTudukaus OpraHuyecKUX COCAMHEHHH OTIeIbHBIX
KJ1accoB"

NnenTudukaims opraHu4eckKux CoOeMHEHUN OTIEIbHBIX KJIACCOB (HA MpUMeEpe
aJNbJIETUIOB, KpaxMmania, YKCYCHOM KUCIOThI, OEIKOB U T.I1.) C UCTIOJIb30BAHUEM UX
(U3UKO-XMMUYECKUX CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX peakiuii. JleHaTypamms
Oenka npu HarpeBaHuu. L{BeTHbIC peakiiuu 0eaKoB. BO3HHKHOBEHNE aHATUTHYECKOTO
CUTHaJa C TOYKH 3PEHUS XUMHUYECKUX MIPOLIECCOB MIPU NPOTEKAHUH KAYECTBEHHOM
peakiuu, MOo3BOJISIONMEH HACHTUDUITMPOBATH MPEJI0KEHHBIE OPraHNYECKHE BEIIECTBA

KonTposnbHas
pabora 3

CtpyKTypa U CBOMCTBA OPraHMYECKHUX BEIIECTB

IIpome:xxyTouHasi aTTecTanus Mo gucuunante ( 1uddepeHMPoOBaHHBIN 3a4eT)

Bcero

68
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3. YCJOBUS PEAJIN3ALIMUA ITPOI'PAMMBbBI YYEBHOM
JANCIUIIJIMHBI
3.1. TpeOoBaHusi K MHHMMAJBHOMY  MAaTEePHAIBHO-TEXHHYECKOMY
o0ecre4eHHI0

Jlns peanuzanul TporpaMMbl JUCHUIUIUHBL JTOJDKHBI OBITh MPEAYCMOTPEHBI
CJIeIyIONINE CHelalIbHbIEe TOMEIIECHUS: Y4eOHbI KaOMHET XUMUU

OGopynoBanue y4yeOHOro ka0uHeTa (HAIJIAAHbIE TMOCOOUs): HAOOPHI
IAPOCTEPKHEBBIX MOJIEJIEH MOJEKYJ, MOJIed KPUCTAUIUUYECKUX PEIICTOK,
KOJUICKIIUM TIOJIMMEPOB; KOJUICKIIMS TOPHBIX TMOPOJ M MHHEpPAJIOB, TabiuIa
MenneneeBa, yueOHbIe GUIBEMBI, ITU(DPOBBIE 00pa30BATEIBLHBIE PECYPCHI.

TexHuueckue cpeacTtBa oOyYeHHSI: KOMIIBIOTED C  YCTpPOMCTBAMHU
BOCIIPOM3BEJICHUSI  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C DKPAHOM,
MYJIBTUMEIUNHAS TOCKA, YKa3Ka-TPe3eHTEP s IPE3CHTAIIHH.

Ob6opynoBanne jJadopaTopuu U padbo4ux MecT JadOpaTOpUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPHI, (HUIbTpOBaJIbHAs Oymara, MpPOMBIBAJIKH,
CTEKJISTHHBIE TPOOUPKH, PE3UHOBBIE NPOOKU, (oHapuKU, HAOOp PEAKTHBOB,
CTEKJITHHBIE TAJIOYKH, INTATUBBI I MPOOUPOK; MEpPHbIE UWIMHAPHI, BOPOHKH
CTEKJITHHBIC, BOPOHKHU JACNHUTENbHBIC IuauHapudeckue (50-100 mi), cTymku ¢
necTuKoM, (aphopoBble YaIlKH, MUHIETHI, (UIBTPHI OyMaKHble, BaTa, Mapis,
4acoBbI€ CTEKJIA, DJIECKTPOILTUTKU, JTA0OPATOPHBIE IMITATHUBBI, CITUPTOBBIE TOPEIIKH,
CIIUYKH, TIPUOOP IS TTOTYyYEHHUS Ta30B (WIM MPOOUPKA C Ta300TBOAHON TPyOKOIt),
Jep)KaTenn g TPOOMPOK, CKISHKU Ui XpaHEHUs PEakTUBOB, pa3aaTOYHbIC
JTOTKH; Xxumudeckue crakanbl (50, 100 u 200 mut); mmaresiu; NUHIETHI; TUTCIbHBIC
IIUMIBI, CEKYHIOMEpHI (TaliMephl), MepHbIe TTpoOupku (Ha 10-20 mi) U MepHBIE
ko661 (25, 50, 100 u 200 mu), BomsHas OaHs (MM TEPMOCTAT), CTEKIISHHBIC
MaJo4YKu; KOHMYEeCcKue KoJObl misg tutpoBanus (50 m 100 mut); UHIAMKATOpPHbBIE
MoJIOCKU Jysi  onpenenenuss pH u  cTangapTHas UWHAUMKATOpHAs —IIIKaja;
YHUBEpCANbHBIA HHANKATOP; nuneTku Ha 1, 10, 50 ma (wnm go3atopsi Ha 1, S 1 10
MJI), OIOpeTKH JUIsI TUTpPOBaHWS, MeauruHckue wmpuibsl Ha 100-150 Mo,
nabopaToOpHBIC W/WIIM aHATUTHYECKUE BEChl, pH-METphI, CymuIbHBIA mKad, U 1ap.
nabopatopHoe 000pyI0BAHUE.

3.2. HNudopmannoHHoe odecnevyeHUue peajn3anuu NporpaMmbl

OCHOBHBIE UCTOYHHKH:

1. Ta6puensa O.C. Xumus. 10 kracc. Yraoybnennsiid ypoBeHs: yaeOnuk / O. C.

I"abpuensu, U. I'. Octpoymos, C. A. Cnaakos. - [Ipocsemnienue, 2022. — 399
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2. Xwuwmus. 11 kmacc. Yrryonennsiit yposenb: yueOnuk / O. C. IN'abpuensu, U. T
Octpoymos, C. A. Cnagkos, A. H. JIEBkuH. - [Ipocsemnienue, 2022. — 432
JlonoJiHuTEIbHbIE HCTOYHUKU:

http://lib.bsaa.edu.ru — 3B Bearopoackoro 'AY

http://znanium.com — IBC «3Hanmym»

http://e.lanbook.com — DBC «JIanb»
http://ebs.rgazu.ru — 9BC «AgriLib»

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS yueoHoM
JANCIOUIIJIMHBI

KonTpoinb W  omeHka  pe3yibTaToB  OOy4YEHHS  OCYIIECTBISIETCS
npernojaBaTejieM B MPOIECCEe  MPOBEIACHUS  MPAKTHUYCCKUX  3aHATHH |
7a00paTOpHBIX PAabOT, TECTUPOBAHWSA, a TAKXKE BBIMIOJIHCHUS OO0YYarONUMUCS
UHAUBUAYAIbHBIX 3aJlaHUl, TPOEKTOB, HccleqoBaHuil. Pe3ynbratbl o0yueHus
OTIPEJIENISIIOT, YTO O0yvaromuecs MOJDKHBI 3HATh, TOHUMATh U JE€MOHCTPUPOBATH
10 3aBEPIICHUH U3yUYEHUS TUCIUTIINHBIL.

Jist hopMupoBaHus, KOHTPOJISI U OLIEHKH PE3YJIbTaTOB OCBOCHHS y4eOHOM
JUCIUIUIMHBI UCTIOJIb3YETCsI CUCTEMA OLIEHOYHBIX MEPOTIPUSATUH, MTPEACTABIIAIONIAS
co0Oll KOMIUIEKC YYEeOHBIX MEpPONPHUITUH, COTJIACOBAaHHBIX C pPE3yJIbTaTaMH
oOyuenuss u copmynupoBanHeix ¢ ydetom @OI'OC COO (mpeameTHbIe
pe3yabTathl o auctuiuinie) u @roC CIIO.

OK/ Mopnyan/Pa

Pe3yabTaTt 00yueHnus THnbI OLIEHOYHBIX MEPONIPUATHIA
IIK Baea/Tema M y ponp

| | OcHOBHOE conep:kanue

1 Pasjen 1. D opMYyJIMPOBATH
OCHOBBI PMYyTHp
0a30BbIe MOHATUSA U
CTPOEHUA
3aKOHBI XHMHUH
BelecTBa

1. Tect ((CTpOGHI/Ie aTOMOB XMMHUYCCKUX

1 | OK [Ctpoenue | CocTaBisTh XMMHUYECKHE .
AJIEMEHTOB U MPUPOIA XUMUUYECKOU CBSI3U.

01 jaromoB (bopMyIbI COeIMHEHUH B
2. 3ajauu Ha COCTaBJICHUE XUMHUUECKUX
1 XUMUYECKHUX | COOTBETCTBUH CO N
(bopMyn IByXaTOMHBIX COeTUHEHUH (OKCHIOB,
DIIEMEHTOB M CTENEHbIO OKHCIICHUS
Cynab(GUI0B, THAPUAOB U T.IL.).
npupoa XUMHUYECKHUX 3JIEMEHTOB, .
o 3.3amaHus Ha MCHIOJIB30BaHUE XUMHUYECKOM
XUMUYECKOH | UCXOJ U3 BAJIGHTHOCTH U . .
CHUMBOJIMKH U Ha3BaHUH COEMHEHUH 110
CBSI3U 3JIeK TPOOTPHUIIATEIILHOCTH

HOMEHKJIaType MEXIYHAPOIHOIO CO3a
TEOPETUYECKON U MPUKIAJTHON XUMHUH U
TPUBUAJIbHBIX HA3BAHWUN JJI COCTABJIEHUS
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XUMHAYECKUX (POPMYIT IBYXaTOMHBIX
coeMHEHUH (OKCUIOB, CYIb(UIOB, THAPUIIOB
U T.I1.) U JPYTUX HEOPTaHUYECKUX COCAUHEHUIN
OTACJIBbHBIX KJIACCOB

JlabopartopHnast pabota

OK
01
OK
02

[Iepunoauuec
KHH 3aKOH U
Tabmma

LU

Menpgeneena

XapakTepu3oBaTh
XUMHNYECKHEC 3JICMCHTHI B
COOTBECTCTBHUH C UX
MIOJIO)KEHUEM B
MIEpUOANYECKON CHCTEME
XUMHNYECCKHUX JJIEMCHTOB
J.N. Menneneena

1. Tect «MeTamnnueckue / HEMETAIUINYECKHUE
CBOMWCTBA, AIEKTPOOTPULATEIBHOCTD U
CPOJACTBO K 3IEKTPOHY XMMHYECKUX
AJIEMEHTOB B COOTBETCTBHUE C MX AJICKTPOHHBIM
CTpOGHI/IeM " ITIOJIOKCHHUECM B HGpHOIIH‘-ICCKOfI
CHUCTEME XUMUYECKUX 351eMeHTOB J[. 1.
MenpeneeBay.

2. TlpakTudeckue 3a/laHus Ha YCTAaHOBJICHUE
CBsI3U MG)KI[y CTpOGHI/ICM aTOMOB XUMHUYCCKUX
3JICMCHTOB N HepI/IOI[I/ILIeCKI/IM N3MCHCHUECM
CBOfICTB XUMHUYCCKUX DJIEMCHTOB U UX
COGI[I/IHGHI/Iﬁ B COOTBECTCTBUU C ITOJIOKCHUEM
[Tepuonueckoit cucreme.
IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
3aJIaHUs Ha XapaKTEePU3aIUI0 XUMHIECKIX
3JIEMEHTOB: «MeTamndeckue /
HEMETAJUIMYECKHE CBOMCTBA,
AIEKTPOOTPHUIIATEITLHOCTH M CPOJCTBO K
3JIEKTPOHY XUMUYECKUX DJIIEMEHTOB B
COOTBETCTBHUE C UX ANEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B TIEPUOIMYECKON CUCTEME
xuMuueckux djementoB [[.. MenneneeBay

Paznen 2.
XHMHYECKH
e peakIun

XapakTepu3oBaTh THIIbI
XHMHYECKHUX pPeaKIui

KonTpoasHnas padora «CTpoeHune BelecTrsa
U XHUMHYeCKHe peakunu»

OK
01

OK
04

Tunel
XUMHAYECKUX
[peaKu

CocTaBiATh peakiuu
COCTMHCHMUS, PA3JIOKEHUS,
oOMeHa, 3aMeIIeHHS,
OKHCIIMTEIIHHO-
BOCCTAaHOBUTEIIbHBIC
peakiuu

1. 3a1aun Ha COCTaBJICHUE YPaBHEHUH
peaKIui:

- COCIAMHEHUS, 3aMCIICHHUSI, PA3JIOKCHHS,
oOMeHa;

- OKHCIUTEIHbHOBOCCTAHOBUTEIBHBIX PEAKIIHI
C UCIIOJIb30BAaHUEM METOa JIEKTPOHHOTO
OajaHca.

2. 3a1aym HaA pacyeT MacChl BEIIECTBA WM
00BbEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WU 00BEMY OJIHOTO U3
YUYaCTBYIOIIMX B PEAKIMH BEILIECTB; PacU&Thl
Macchl (00bEMa, KOTMYECTBA BEIECTBA)
MPOJIYKTOB PEAKILIUH, €CIIU OJIHO U3 BEILIECTB
HMeeT

DIIEKTPOIUT
MuecKas
ITACCOLIMAIN
ST 1 MIOHHBIN
0OMEH

CocTaBisTh ypaBHEHUS
XUMHYECKUX PeaKIuu
MOHHOTO 0OMeHa ¢
y4acTHEM
HEOPraHMYECKUX BEIEeCTB

1. 3agaHus Ha COCTABIIEHUE MOJIEKYIISPHBIX U
MOHHBIX PEaKLUI C y4acCTUEM KHCIIOT,
OCHOBAHUU U COJIEH, yCTAHOBJICHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI

2. JJaboparopHas paboTa "THITBl XUMHYECKUX
peakuuit”

Pasneua 6.
PacTBOpbI

HccaenoBarb HCTHHHBIE
PacTBOPHI € 32JAHHBIMHA
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XapaKTEPUCTUKAMHU

OK
3 01 [lonsitue o | PaznuuaTh HCTUHHBIE 1. 3agaun Ha MIPUTOTOBIICHUE PACTBOPOB.
- | g [pacTBOpax | pacTBOpbl 2. IIpakTUKO-OpUEHTHPOBAHHBIEC PACUECTHBIC
1 02 3aJaHHs Ha IUCTICPCHBIE CUCTEMBI,
K UCTIOJIb3yeMbIe B OBITOBOM U
24 IIPOM3BOJICTBEHHOH JIEATETLHOCTH YeJIOBEKa
OK "
3 01 Wccnenosa Jlaboparopnas padota "IIpuroroBienue
| oK I304(8 HccnenoBath Gu3HUKO- pacTBOpoB"
2 04 CBOIICTB XUMUYECKHE CBOMCTBA
[T [PACTBOPOB | NCTHHHEIX PACTBOPOB
2.4
Paznen 4. .
4 C A HccnenoBats crpoenne u | Konrpoabnas padora «CoiicTBa
TpoeHHe u .
P cBOiicTBa HEeOPraHu4YeCKuX BellecTB)
cBOiicTBa
HEOPraHuYecKux
Heopranuye
BellleCTB
CKHX
BelIeCTB
OK 1. Tect «HomenknaTypa v Ha3BaHUE
4.1 Knaccuguka| Knaccupuimponatsb yp
01 HEOPraHNYECKUX BEIIECTB UCXOIS U3 UX
usi, HEOpPraHU4ecKue 9
IIK XUMHUYECKOH (hOPMYJIIbI UM COCTaBJICHHE
HOMEHKJIATY | BEIIECTBA B COOTBETCTBHH .
2.4. XUMHYECKON (HOPMYIIBI UCXO/IS U3 Ha3BaHUS
pa u C X CTPOEHUEM N
BEIIECTBA 110 MEXAYHAPOJHON HIIN
CTpOEHHE IH 9 ALYHapOaL
TPUBHAJILHON HOMEHKIIATYPE».
HEopraHuyec .
2. 3agauu Ha pacyeT MacCOBOM 10 (MacChl)
KHX BELIECTB
XUMHUYECKOTO 3JIEMEHTa (COCTMHEHHUS ) B
MoJIeKyJie (CMecH).
3. IlpakTuyeckue 3aaaHus MO Kiaccu(pUKaIum,
HOMEHKJIAType U XUMUYECKUM (hopMysiam
HEOPraHNYECKUX BEIIECTB PA3JIMYHBIX KI1ACCOB.
4. IlpakTryeckue 3a7aHus Ha ONpeeIeHNe
XMUMHUYECKON aKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BHJIa XUMHUYECKON CBS3U U TUMA
KPHCTAJLINYECKOM peleTKu
1 2 | OK o usixo- 1. Tect «OcoOEHHOCTH XMMHUYECKHX CBOMCTB
101 OKCHJIOB, KHCJIOT, OCHOBaHHUM, aM(DOTEPHBIX
XUMUYECKHE | Y CTaHABIUBAThH N
OK . THIPOKCHUIOB U COJICH».
CBOIcTBa 3aBUCHUMOCTH (PU3UKO- .
02 . 3agaHus Ha COCTaBJICHUE ypaBHEHUN
HEOPraHu4ec, XMMHYECKUX CBOMCTB

IKMX BCIICCTB

HEOPraHMYECKUX BEILIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYII, a TaK)Xe TUIIa
KPUCTAJNIMYECKOU
pELIeTKH

XUMHUYECKHX PEaKIUH C y4aCTHEM MPOCTHIX U
CIIO’KHBIX HEOPTaHUYECKHX BELIECTB: OKCH/IOB
METaJUIOB, HEMETAJUIOB M aM(OTEPHBIX
HIIEMEHTOB;

HEOPraHMYeCKUX KUCIIOT, OCHOBAaHUHU U
aM(pOTEpHBIX THAPOKCHIOB, HEOPraHUUECKUX
COJIeH, XapaKTepHU3yIOLINX UX CBOWCTBA U
CHocoOBI MOJTY4EHUSI.

2. JlaGopaTopnas pabora «CBoiicTBa
METAJIOBY.

3. JlaGopaTopHas pabora «Xapakrep
JIMCCOIMALIMY PA3JIMYHBIX THIPOKCUIOBY.
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4.3 | OK nentuduxa Mccnenosars 1. TIpaKTUKO-OPUEHTHPOBAHHBIE 3aIaHHS 110
01 |ums Ka4C€CTBCHHBIC PCAKIINU COCTAaBJICHUIO XUMHYCCKUX peaKum”I C
OK HCOPraHN4CC| HCOPraHM4CCKUX BCUICCTB y4aCTHEM HEOPraHUYECKUX BEILECTB,
02 [KHX BCHICCTB HUCIIOJIb3YEMBIX I UX I/I):[eHTI/I(bI/IKauI/H/I.
OK 2.JIaboparopras padota: "Unenruduxarms
04 HEOPraHUYeCKUX BeuecTs"
5) Pasnex S. XapakrTepu3zoBaThb
KareTmIee BJIMSIHME PA3JIMYHBIX
::lpel\fonuﬂa (akTopos Ha
paBHOBecHE U CKOPOCTh

Ir::;‘:{c:;::pn XMMHYECKHUX PeaKiui

oCcTH

MPOTEeKAHU

1

XUMHYECKH

X peakumi
OK |Ckopocts XapakTepu3oBaTh IIpakTHKO-OPUEHTUPOBAHHBIE TEOPETHUECKUE
01 hunvurgecky | BTAAHNE KOHIEHTpAITHH 3a/laHus Ha aHan3 (GaKTOPOB, BJ'II:ISIIOHII/IX Ha
OK |x peaxiui. pEarupyromux BemeCcTB U | K3MEHEHHE CKOPOCTH XUMUYECKOUN PEAKIIUH.
02 NXinvmaecko | TEMAEPATYPBI HA CKOPOCTH [IpakTUKOOpHUEHTUPOBAHHBIE 3aIAHUS HA
K XUMHUYECKUX PEAKIN npuMmeHeHnue npunnuna Jle- [larense aist
2.4 [pasHoBeCHE XapakTepu3oBaTh HAXOXKJICHWS HAIPABIICHUS CMEIICHUS

BIIMSIHUE H3MEHEHUS
KOHIICHTPAIIUH BEIIECTB,
peaKIyu Cpeibl 1
TEeMITepaTyphl Ha
CMEIEHNE XUMHYECKOTO
paBHOBECHS

PaBHOBECHS XUMHYECKOW PEAKIINK U aHAIIU3
($hakTOpOB, BIUSIONINX HA CMEIIICHHUE
XUMHUYECKOTO PAaBHOBECHS

Jlaboparopnas padota «CKOpOCTH
XUMHYECKUX peakiuii. CMelleHne
XUMHUYECKOTO PABHOBECHSI

6. IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (CoepKaHUe MPUKJIATHOTO MOTYJIs1)

6 Pasnea 6. OleHNBATH NOCIEACTBHS 3ammTa Keiica (¢ ytIeTOM oymyuiei
XumMus B GLITOBOI | npodeccuoHAIbHOM 1eATETLHOCTH)
ObITY 1 NPOM3BOICTBEHHOM
IPOM3BOJCT| qesiTetbHOCTH YesI0BEKA
BEHHOM C MO3HIHIA
AEATEIBHOC | 556 joruueckoii
™ 0e30acCHOCTH
yeJsioBeKa
OK
Xumus B OneHuBaTh MOCIEACTBUSA . . .
01 . Keiic (¢ yuerom Oyayeit npodeccnoHaabHOR
OBITY U OBITOBOM U
OK o JIeSATETbHOCTH)
MPOU3BOJICTE MPOU3BOICTBEHHOMN .
02 o Bo3MoxHBIE TEMBI KEHCOB:
CHHOM NeITebHOCTH YeJIOBEKa C
OK . . 1. Opranuyeckue U MUHEpaJbHbIE YA0OpEHHUS.
NEeATeNbHOCT| MO3UIMNA SKOJIOIMYECKON .
04 [TpuMeHsieMble B CEILCKOM XO3SIMCTBE.
1 4yeroBeKka | 6e30MacHOCTH
OK 2. JlexapcTBa Ha OCHOBE PAaCTUTENbHBIX
07 IIpenapaToB
IIK 3. Moromue cpeacTBa Ha HATYpaJIbHOU
10.1 OCHOBE.
ITK
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10.2

7 Pa3nmea 7.
Ctpoenne u| McciienoBaTh CTpOeHHE H K 5 C
CBOlCTBA CBOMCTBA OPraHMYeCKHX OHUTpom)Haﬂ paboTa «.TpocHue
opranmueck| Bemects CBOICTBA OPraHNYecKUX BelleCcTB)
HX BELIECTB
71 OK Knacenbuxa| Knaccnbummposars 1. 3amaHus Ha COCTaBJICHUE HAa3BaHUN
01 OPraHUYECKUX COCTMHEHUH 1O TPUBUAIBHOM
LM, OpraHWYECKHE BEIICCTBA B " -
[IK (CTPOCHHE H | COOTBETCTBHH C HX WIH MEXKIYHAPOIHOU CHCTEMATHICCKON
HOMEHKIIATYPE.
o 4 [HOMCHKIATY | CTPOCHHEM M
“ ba 2. 3amaHus Ha COCTABIIEHHE IOJIHBIX U
oprammaeck COKpAIIEHHBIX CTPYKTYPHBIX (popMyIT
X BEIIECTR OpPraHWYECKUX BEIIECTB OT/ICITHHBIX KIIACCOB.
3. 3ajaun Ha ompeeNeHre MPOCTEeHIIeH
(OpPMYITBI OPTAaHUIECKOW MOJICKYIIBI, HCXOJIS U3
AJIIEMEHTHOTO cocTaBa (B %)
72 | OK |Croiictsa V CTAHABIIBATE 1. 3aaHus HA COCTABJICHHUE YPaBHEHUH
' XUMHYECKUAX PEAKIHH C yIacTHEM
01 |opranudeck | 3aBUCHMOCTb (PU3HUKO-
OK  lix HMIUCCKIX CBONCTE OpPraHMYECKUX BEIIEeCTB Ha OCHOBAHUM HX
. COCTaBa U CTPOECHMUSL.
02 |coenuHeHUH | OPraHUYECKHUX BEIIECTB OT p .
OK CTPOCHH MOTIEKYIT 2. 3a/1aHus HA COCTaBJICHUE YPaBHCHUM
04 XUMHYECKUX PEaAKIHH, HILTIOCTPUPYIOIINX
K XHUMHYECKHE CBOMCTBA C YUETOM MEXaHU3MOB
2.4 MPOTEKaHUA TAHHBIX PEAKIIMI U TEHETUYECKOM
' CBSI3M OPraHUYECKHUX BEIIECTB Pa3HBIX
KJIaCCOB.
3. PacueTrHble 3a7ja4¥ IO YPAaBHEHUAM PEaKIINil
C y4acTHEM OPraHUYeCKHX BEIICCTB.
4. JIaboparopnas padota "[IpeBpamienus
OpPraHMYECKUX BEIECTB MPH HarpeBaHUH"
5. JlabopatopHas pabota. «CBolicTBa
CITUPTOB»
. JJaboparopHuas padora «CBoiicTBa
6. JIao o C
KapOOHOBBIX KHUCIIOT
7.3 OK WNnentuduka MccnemoBarh
101 1. [IpakTHKO-OpUEHTHPOBAHHBIC 33 JaHHSI 1O
ok [ Ka9CCTBCHHBIC PCAKIIMH COCTABJIEHHMIO XMMUYECKHX PEAKLIUN ¢
op [OPTAHHMHCCK | OPraHMHUCCKIX y4acTHEM OPTaHUYECKHX BEIIECTB, B T.4.
oK A% BCIIECTB, | COCAMHCHIN OTACILHBIX WCIIOJIB3YEMBIX JUIS UX MACHTU(DUKAIMN B
BITY Y IIPOMBIIIIICHHOCTH.
04 MX 3HaYE€HUE| KJIACCOB 6
ok B 2.JlaGopaTopHas padora: "UnenTudukarus
o 4 [MPUMCHCHHC OPraHMYeCKHX COEIMHEHHUHN OTAENbHBIX
B OBLITOBOM U KIAccOB"
[POU3BOJICTH
CHHOM
EeITEILHOCT
M YeIOBEKa
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