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Pabouas mnporpamma y4eOHOW AMCHMIUIMHBI «XHUMHs» pa3zpaboTaHa B
COOTBETCTBHM ¢ DepepanbHbIM rOCYAapCTBEHHBIM 00pa30BATEIbHBIM CTaHIAPTOM
cpeaHero mpodeccuoHaabHOTO oOpazoBanusi 1o crnenuansHoctd 35.02. 16
35.02.08 DneKTpOTEXHUYECKHE CHCTEMbl B arpolpOMBILIUIEHHOM KOMILIEKCE
(AIIK) ytBepxkaennoro IIpukazom Munucrepctsa oOpazoBanus U Hayku Poccun
or 27.05.2022r. Ne 368, denepanbHbIM TOCYJapCTBEHHBIM OOpa30BaTEIbHBIM
CTaHJapTOM cpefaHero oOmiero o0pa3oBaHus, yTBepxkaeHHOro IIpukazom
MunucrepctBoM oOpazoBanust U Hayku Poccum ot 17.05.2012 r. Ne 413 (pen.
[Tpuka3zom MuHHCcTEpCcTBa 00pazoBanus U Hayku Poccum ot 12.08.2022 r. Ne 732),
MIPUMEPHON MTporpaMmMoil 00111e00pa30BaTeIbHON YUeOHON TUCITUTUTUHBI « XUMHUSI»
st mpoecCHOHaIbHBIX 00pa30BaTeNIbHBIX OpraHU3alli, PEKOMEH]JI0BaHHOMN
denepanabHbIM TOCYJAPCTBEHHBIM OIOKETHBIM 00pa30BaTEIbHBIM YUPEKICHUEM
JOTOJIHUTENBHOTO  npodeccuoHanbHOro obpazoBanus «HHCTUTYT pa3BUTHSA
npodeccuoHanbHoro oopazoanus» ot 30 HosiOps 2022 r. mporokon Ne 14 u
PekoMeHlaniussMu IO OpraHU3allMy MOJTYYEHUsl CpeHero ooiiero ooOpa3oBaHus B
npenenax OCBOCHMsI 00pa30BaTENbHBIX MPOrpaMM CpeAHEro npodecCuoHaIbHOTO
oOpa3zoBaHus Ha 06a3e OCHOBHOro o0Omiero obpasoanus (mucbMmo JlemaprameHTa
roCy/IapCTBEHHOM MOJUTHKHU B chepe cpeaHero npopheccuoHaIbHOTO 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.
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1. MACIIOPT IPOT'PAMMBI YUEBHOM JUCIIUILJIAHBI

«XHUMHUA»
1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

[IporpamMmma y4eOHON OUCHUIUIMHBI  SIBISACTCS YacThIO  MPOTPaMMBI
IIOATOTOBKHU CIIENUAIUCTOB cpefaHero 3BeHa B cooTBercTBuu ¢ OI'OC CIIO mo
cnenuanbHocTi 35.02.08 DneKTpoTeXHUUECKUE CHCTEMBbI B arporpOMBIIIIEHHOM
koMmruiekce (AITK)

1.2 Mecto  AWCUMIUIMHBI B CTPYKType  MPOTPaMMbl  MOATOTOBKH
CTEIIMATUCTOB CPEIHETO 3BCHA

OObmeoOpa3oBaTenpHas IUCHUIUIMHA «XHUMHUS» H3ydaeTcs Ha 0a30BOM
ypOBHE B 00111€00pa30BaTeIbHOM IIUKJIE  Y4eOHOTO IjlaHa OCHOBHOM
npodeCCUOHATBHON o0Opa3oBaTeabHOI IpOTPaMMBbI CTICIIMATLHOCTH:
35.02.08D0€KTPOTEXHUYECKUE CHUCTEMBI B  arpONpPOMBIIUIEHHOM KOMILIEKCE
(AIIK).

TpynoemMKkocTh TUCHUILUIMHBI «XUMUS» Ha 0a30BOM YpOBHE cocTaBisieT 84
4acoB, M3 KOTOpPHIX 66 yacoB - 0a3oBbIi Moaynab (7 pasmenoB) W 18 dyacom -
OpUKIAAHON Monaynb (2 paszaena), BKIOYAIOMUNA MPAKTUKO-OPUEHTHPOBAHHOE
coJiepyKaHue KOHKPETHOM npodeccuy WM crennuaibHOCTH.

1.3. Heun u 3a0a4M JMCUMILIMHBI — TPeOOBAHMSA K pPe3yJibTaTaM OCBOEHUS
AUCUMIIMHBI:

1.3.1. Ileau u 3aga4u JUCHHUILIHHBI
DopMUpPOBAHUE Y CTYICHTOB IPEACTABICHUS O XHWMHUYECKOM COCTaBISIOLIEH
€CTECTBCHHOHAYYHOM KapTUHBI MHpa KaK OCHOBBI MNPUHATUS pELUICHUNA B
KU3HECHHBIX W IIPOU3BOACTBEHHBIX CUTYallMSX, OTBETCTBEHHOIO IOBEJICHUS B
MNPUPOJTHOM Cpelie.
3anaun TUCHUILUIUHBI:
1) chpopMupoBaTh TOHMMAHUE 3aKOHOMEPHOCTEH TPOTEKAHUS XUMHUYECKUX
MIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH cpelie, HETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aHMOCBS3U U B3aUMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh yMEHHUS MPOBOJUTH paCUeThl MO XUMHUYECKUM (opMynam ¢

YPaBHEHUSAM XUMHUYECKHX PEaKlUHi, IUIAHUPOBATh W  HWHTEPHPETUPOBATH



pe3yabTaThl XUMHUUYECKUX IKCTIEPUMEHTOB,

3) chopMUpOBaTh HABBIKM MNPOBEACHHUS XMMHUYECKHX OKCIEPUMEHTATbHBIX
MCCJIEI0BAHUN C COOJIIOIEHNEM MPaBUIl 0€30MaCHOI0 OOpAIllEHHs C BEIECTBAMU U
71a60paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHHUsS aHATM3UPOBATH, OLIEHUBATH, IPOBEPATH HAa TIOCTOBEPHOCTH U
0000111aTh HH)OPMAIIUIO XUMUYECKOT0 XapaKTepa U3 pa3InYHbIX HICTOYHUKOB;

5) cdopmMupoBaTh YMEHHUsSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIHLHOCTH H
XUMHAYECKUX IPUPOIAHBIX, OBITOBBIX M MMPOU3BOJICTBEHHBIX MPOIIECCOB;

6) cdopmMupoBaTh MOHUMAHWE 3HAYMMOCTH JOCTHIKCHHHA XUMHUYECKOW HAYKH H

TEXHOJIOTUH ISl Pa3BUTHS COITMATIBLHON U TPOU3BOCTBEHHOM cdep.



1.2.2. TlnannpyeMble pe3yabTaThl 0CBOeHHs 001e00pa30BaTe/bHON JMcHUIVIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

HA OCHOBeE

Koa un

HAUMEHOBAHME  [napupyemble pe3yJibTAThI OCBOCHUS JHCIUILIHHbI

(popmupyembIx

KOMIIETCHIIMHN

OO01mue JMcuunjnHapHbie

OK O1. JIP 05 B yacTu Tpya0BOTO BOCIIUTAHUSA: [1P6 2 BmaneTh CUCTEMON XUMHYECKUX 3HAHUM,

Bri6upath - TOTOBHOCTH K  TpYydYy, OCO3HAHHUE IICHHOCTH | KOTOpas BKJTFOYAET: OCHOBOTIOJIArAOIIIHE

CriocoObl MacTepCcTBa, TPYAOIIO0UE; MOHATUA  (XUMHYECKUM  DJIEMEHT,  aToM,

peleHus 3a1ad | - TOTOBHOCTh K aKTUBHOM JCSTEILHOCTH | DJICKTPOHHAass 00ojouka artoma, s-, p-, d-

npodeccroHadb | TEXHOJIOTMYECKOW ¢ COIMAJbHOM HANpaBJIECHHOCTH, | DJIGKTPOHHbIE ~ OpOWTaId  aTOMOB,  HOH,

HOM CIOCOOHOCTH WHUIIMUPOBATH, MJIaHUPOBATH U | MOJIEKYJIa, BaJICHTHOCTb,

NEeSATeTbHOCTH CaMOCTOSITEJILHO BBHITIOJIHATH TAKYyIO JAEATEIbHOCTD; AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIICHh OKHCIICHUS,

MPUMEHUTENIBHO | - UHTEpEC K pa3audyHbIiM cdepaM mnpodecCHoHaNbHOM | XUMUUYecKass CBSI3b, MOJIb, MOJIApHAas Macca,

K  pa3U4yHBIM | JeATEeIbHOCTH, MOJISIDHBIM ~ 00BEM,  YIJICPOJIHBIA  CKeJeT,

KOHTEKCTaM OBnajieHle YHUBEPCATBHBIMH YUCOHBIMU GbyHKIMOHANIBHAS TPYyMIA, pajguKan, HW30MepHs,
MIO3HABATEILHBIMU JEHCTBHIMU W30MEpHhl, TOMOJIOTMUECKUH psAI, TOMOJIOTH,
MP 01 a) 6a30BbIe JTOTHYECKHE TCHCTBUSA: YTJIEBOJAOPO/IbI, KUCIOPOJ- U a30TCOACpPKaI1e
- CaMOCTOSITEIFHO (OPMYJIUPOBATh U aKTyJIM3UPOBATh | COCTMHEHUS, OMOJIOTUYECKU aKTHBHBIC
npo0JieMy, paccCMaTpUBaTh €€ BCECTOPOHHE; BelecTBa (yriaeBoObl, )KUPHI, OEIKH), MOHOMED,
- YCTaHABIMBATh  CYIIECTBEHHbIH  MpPU3HAK WM | IOJUMED, CTPYKTYpHOE 3BEHO,
OCHOBaHMS Il  CpaBHEHUS, KiIacCU(HUKAIMU ¥ | BEICOKOMOJCKYISIPHbBIE COEIMHEHUS,
00001IeHNS; KPUCTAUTUYECKAs PEIIeTKA, THUIBl XUMHYECKHX
- OmpeneNiaTb  UeIUu  JEATEIbHOCTH, 3a/1aBaTh | peakuuid  (OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE,
napaMeTpbl U KpUTEPUU UX TOCTUKEHHUS; 9K30-U DHJIOTEPMUUYECKUE, PEAKIUH HOHHOTO
BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEYUS B oOMeHa), pactBop, AIIEKTPOJIUTHI,
paccMaTpUBAEMBbIX SIBICHUSX; HEAJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS
- BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTh, OILECHUBATH | IUCCOLUMALIMS, OKHCIHUTENIb, BOCCTAHOBUTEIIb,




COOTBETCTBHUE PE3YJHTATOB LIEJSAM, OIICHUBATH PHUCKHU
MOCJICACTBUU J€ITCIbHOCTH;

- pa3BUBaTh KpPEAaTMBHOE MBIIUJICHUE TIPU PEIICHUU
KU3HEHHBIX MPOOIEM

JIP 07 6) 6a30BbIC HCCAEI0BATEIHCKUE JSUCTBHUS:

- BJaJ€Th HaBbIKAMHU y4eOHO-HCCIIEIOBATEIILCKON U

NPOSKTHOW JEATEIBbHOCTH, HaBBIKAMHU Pa3pCIICHHSI
npoOemM;
- BBIABIIATH  NPHYMHHO-CIICJICTBCHHBIC  CBSI3U W

aKTyaJIM3UpOBaTh 3a7ayy, BBIJABUraTh TUIOTE3Y €€
pellieHus], HAaXOAUTh apryMEHThl [Jis J0Ka3aTelbCTBa
CBOUX YTBEPXKICHMI, 3a7]aBaTh MapamMeTpbl U KPUTEPUU
pellIeHUS;

- QHAJIM3UPOBATH MOJTYYEHHBIC B XOJI€ PELICHUS 3aJauu
pe3yabTaThl, KPUTUYECKN OLIEHUBATh X JI0CTOBEPHOCTD,
IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

- YMETh TIEPEHOCUTh 3HAaHMUS B IIO3HABATEIBHYIO U
IPAKTUYECKYIO 00JACTH KU3HEACATEIbHOCTH;
- yYMETh  MHTErpUpOBaTh  3HAHHUSI U3
IIpPEeAMETHBIX 00IacTeH;

- BBIIBUTaTh HOBBIE WJEH, Mpeiaratb OpPUTHMHAIbHBIC
MIOJIXO/TbI M PEIICHUS; CTIOCOOHOCTH MX UCITOIH30BAHUS B
II0O3HABATEJILHON U COLIMATIbHOU MPAKTHUKE

pa3HbIX

CKOPOCTh XHMHUYECKON peakiuy, XUMHUYECKOE
paBHOBECHE), TEOpPUM M 3aKOHBI (Teopus
XUMHYECKOTO CTPOEHHUS OPraHMYECKUX BEIIECTB
A.M. bytnepoBa, TeOpUs 3IEKTPOIUTHUECKON
JHUCCOLUMAlUM, TIepuoanyeckut 3axkoH J[.M.
MengeneeBa, 3aKOH COXpAaHEHHs  Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK XUMUH,
(GaKkTOJIOTMYECKUE CBEJICHHSI O CBOWCTBAX,
COCTaBe, MOJTy4YEeHUHU u 0e30macHoOM
MCTIOJIb30BAHUN BAKHEUIIINX HEOPTaHUYECKUX U
OpraHUYECKUX BEIIECTB B OBITY M MIPAKTHUECKOMN
JIeSITEIbHOCTH YEJIOBEKA;

- YMETb BBISBIIATH XapaKTEPHbIE TPU3HAKU
M U B3aUMOCBSI3b  M3YUYEHHBIX TMOHATHM,
MPUMEHSATh COOTBETCTBYIOIIUE TOHATUS TIPU
OMMUCAaHUU CTPOEHUS M CBOWCTB B3aUMOCBS3b
M3YUYECHHBIX MOHATHH, MIPUMEHSTh
COOTBETCTBYIOIIME TMOHATUS TPU OINUCAHUU
CTPOCHHUS U CBOWCTB HEOPraHUYECKUX U
OPraHMYeCKUX BEIECTB M UX IPEBpaIlCHUI;
BBIABJISITh B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C
MOHATUSIMH W NOPEACTABICHUAMU  JAPYTHUX
€CTECTBEHHOHAYYHBIX [PEAMETOB;
[IP6 3 yMeThb WHCIOJIB30BAaTh HAWMEHOBAHUS
XUMHYECKUX COCIMHEHUW MEXAYHAPOJIHOTO
COI03a TEOPETUUYECKOM M NMPUKIATHON XUMHUH H
TPUBHAIBHBIC HA3BAHUS BAXKHEUIIMX BEIIECCTB
(aTHIIEH, aIeTUJICH, TJIULEPUH, dhenon,
dbopManpaerua, YyKCYCHas KHCIOTa, TJIUIINH,




yrapHblii ra3, YIJIEKUCIbIA Ta3, aMMHaK,
ranieHas U3BeCTb, HETAIlICHAs] U3BECTh, TINThEBAs
coja M JpYyrux), COCTaBIATh  (POPMYIIbI
HEOPraHWYECKUX M OpPraHUYECKUX BEIIECTB,
YpaBHEHHS] XUMHYECKUX PEAKIHMM, OOBSICHATh UX

CMBICIJI, IMOATBCPIKIAATh XapaKTCPHLIC
XUMHUYCCKHC CBOMCTBA BCIICCTB
COOTBCTCTBYIOIIIMUMU OKCIICPUMCHTAMHU u

3aMMCSIMU YPAaBHEHUM XUMUUYECKUX PEAKIINIA;
- YMEThb  YCTaHaBJIMBAaTh  MPUHAIICKHOCTD
M3YUYECHHBIX HEOPraHUYECKUX M OPraHUYECKUX
BEILIECTB K OMPEJCICHHBIM KJaccaM W rpynnam
COCJMHECHUM, XapaKTepU30BaTb HMX COCTaB W
BOKHEHIIIME  CBOMCTBA; ONPEACHSATh  BHUJBI
XUMHYECKUX CBsI3e (KOBaJIeHTHasl, HWOHHAas,
MeTaJuIn4ecKas, BOJOpPOAHAs), THIIbI
KPUCTAJTUYECKHUX pEeLIeTOK BEILIECTB;
KJIacCU(UIIMPOBATH XUMHUYECKUE PEaAKIINH;
- chopMHUpOBAThH IPEACTaBICHUS: 0
XUMHUYECKOU COCTaBIISIIOIIEN
€CTECTBEHHOHAYYHOW KapTUHBI MHpaA, PpPOJIU
XUMHHM B TIIO3HAaHWU SIBJICHUM MNPHUPOIBI, B
bopMHpOBAaHUN  MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW T'PaMOTHOCTH,
HEOOXOIMMON JUIsl  PEIICHUS TMPAKTHUYECKUX
3aad = M JKOJOTMYeCKH  O0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3J0POBBIO M MPHUPOIHOU
cpexne;

[IP6 4 ymeTp HPOBOAUTH pacyeThbl MO




XUMHUYECKUM  (opMyIaM ¥ YpaBHCHHUSAM
XUMHUYECKUX pEaKImuii C  HMCIOJIb30BAHHEM
bU3NYECKUX  BEJIMYHMH,  XapaKTCPHU3YIOIINX
BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: MacCHhl,
o0beMa (HOpMasbHbIE  YCIIOBHs) Ta30B,
KOJINYECTBA BEIIIECTBA; UCTIOJIB30BaTh

CUCTCMHBIC XUMHUYCCKUC 3HAHUA JIA IPUHATHUA
peIJ_ICHI/Iﬁ B KOHKPCTHBIX KN3HCHHBIX
CUTyallusiaX, CBA3AHHBIX C BCUICCTBAMU U HUX
IMPUMCHCHUCM

OK 02.
Hcnonp3oBath
COBPEMCHHBIC
CpeacTBa
MOKCKa, aHaJIu3a
u
UHTEPIpETaluU
uHpopManm U
nH(OpPMaIMOHH
bl€ TEXHOJOTHUHU
LTSI
BBITIOJTHEHUS
3aa4y
npodeccruonans
HOU
TeSTETHbHOCTH

B o6nacTu 11ieHHOCTH HayYHOTO TTO3HAHUS

JIP 04 cdopMHpOBaHHOCTE ~ MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKd M OOIIECTBEHHOW TMPAaKTUKH, OCHOBAHHOIO Ha
auanore  KyJabTyp, CIHOCOOCTBYIOIIETO  OCO3HAaHUIO
CBOETO MecTa B
MOJIMKYJIBTYPHOM MHUPE; COBEPIICHCTBOBAHUE SI3bIKOBOM
u YUTATENbCKON KYJIbTYpPBI Kak CpelncTBa
B3aMMOJICHCTBUSI MEXIY JIOJAbBMH M TO3HAHHUS MUPA;

OCO3HAaHUE LIEHHOCTH Hay4YyHOU JEATEIbHOCTU
TOTOBHOCTH OCYILIECTBIIATh IIPOEKTHYO 151
MCCIIEIOBATENBCKYIO JIESITEIbHOCTh MHIWBUIYaJIbHO U B
rpyImne

Osnanenue YHUBEPCAJIbHBIMU y4eOHBIMU

MO3HABATEILHBIMU ICUCTBHUSIMU:
MP 04 B) pabora ¢ uabopmanueii:
- BJAQJCTh HABBIKAMH TMOJYYCHHUS WHPOPMAIMHA U3
UCTOYHUKOB  DPa3HBIX  THIIOB, CaMOCTOSITETLHO
OCYIICCTBIISITh TIOWCK, aHAaIu3, CHCTEeMATH3aIlui0 |

[IP6 3 yMeTh IIJIAHUPOBATh M  BBIMOJIHSATH
XUMHYECKUH AKCIICPUMECHT (mpeBpareHus
OPraHMYECKUX  BEIICCTB MPH  HArpeBaHUM,
MOJIy4eHUE ATUJICHA M HM3Yy4YCHHUE €ro CBOMCTB,
KaueCTBEHHBIE PeaKIMy Ha aJIbJICTUIbI, KpaxMall,
YKCYCHYIO KHCIIOTY; JeHaTypauus OEJIKOB MpH
HarpeBaHWM,  IIBETHBIE  pEaKIUu  OCJIKOB;
MIPOBOJIUTH

peaKkIuu HOHHOTO OOMEHa, ONpPeACIsITh Cpeny)|
BOJHBIX PACTBOPOB, KaueCTBEHHBIC PEAKIIMU HA
cynbdar-, KapOOHAT- M XJOPHI-aHHOHBI, Ha
KaTHOH aMMOHHUS; pellaTh SKCIEPUMEHTAJIbHBIC
3a7auu 1o TemMaMm "Metamisl" u "HemeTamnsl") B
COOTBETCTBUM c paBUJIaMH TEXHHUKH
0€301acHOCTH MpHU OOpAaIEeHUH C BEIIECTBAMH U
7a00paTOPHBIM O0OPYIOBAHUEM; IPEIACTABIIATH
pe3yabTaThl XUMHYECKOTO JOKCIEPUMEHTa B
dbopMe 3amucu ypaBHEHUH COOTBETCTBYIOIIHX
peakuii 1 GopMyIUPOBATH BBIBOJBI Ha OCHOBE




MHTEPNpPETalni0 MHPOPMALMK PA3IUYHBIX BHAOB H
dbopm npeacTaBiIeHUs

- CO37]aBaTh TEKCThl B Pa3IMYHBIX (opMaTax C y4ETOM
Ha3HayeHusT MHPOpMalUMU U IEJNEeBOH  ayAUTOPHH,
BbIOMpass ONTUMalbHYI0 (GOpMY TMPEACTABICHUS H

BU3YyaJIN3alluH,
- OLOCHHNBATDH HOCTOBCPHOCTD, JICTUTUMHOCTD
PIH(I)OpM&L[PIPI, cC COOTBCTCTBHUC ITPpaBOBBIM 151

MOPaJLHO-3TUYECKUM HOpMaM
- ACIIOJTB30BAaTh CPEICTBA HHPOPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHBHBIX, ~ KOMMYHHKATHUBHBIX U
OpraHU3alMOHHBIX 33J1a4 C COOJII0IcHHEM TPeOOBaHUI
SPrOHOMHMKH, TEXHUKH 0€30IMaCHOCTH, TUTUCHBI,
pecypcocOepeKeHHs, TPABOBBIX H ITHICCKUX HOPM,
HOPM HH(OPMAIIHOHHOM

0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS ¥ 3AIIHUTHI
uHdopManuu, HHGOPMAITMOHHON O€30MTaCHOCTH
JTMYHOCTH;

TUX PE3YJIbTATOB;

[IP6 6 yMerp aHANMM3UPOBATH XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl U3  pasHbIX
UCTOYHUKOB (CpeICcTB MaccoBOl MHpoOpmanuu,
ceTb IHTEpHET U Apyrue);

-IIP6 4 BrageTp OCHOBHBIMH METOJAMHU
HAyYHOTO TIO3HAHMS BEIIECTB M XUMHUYECKUX
SABJICHUN (HabnroieHue, U3MEpEHHUE,
HKCIIEPUMEHT, MOJIETUPOBAHMUE); YMETh
IPOBOAUTH PACUEThl IO XUMUUECKUM (HOpMyJIam
U YpaBHEHHMSIM XHUMHYECKHUX peaKIud ¢
UCIIOJIb30BaHUEM buznueckux BEJIUYMH,
XapaKTEepU3YIOIINX BEILECTBA c
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, o0ObeMa
HOPMaJIbHBIE  YCJIOBHSI) Ta30B, KOJMNYECTBA
BELIECCTBA; UCII0JIB30BaTh CUCTEMHBIE
XUMHWYECKUE 3HAHUS IS IPUHATHS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTyaLUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 04.

Db dexTuBHO
B3aHMOJICMCTBOBA
Th W paboTaTh B
KOJUICKTUBE u
KOMaH/Ie

- TOTOBHOCTb K CaMOPA3BHUTHUIO, CaMOCTOATCIIbBHOCTH U

CaMOOTNPEICIICHUIO;

MP 03 OsBnanenue HaBbIKAMU y4eOHO-
UCCIIEIOBATENBCKOM,  NPOEKTHOM WU COLMAIBHOMU
JIEATSIILHOCTH;

OBiajicHue  yHUBEPCAJIbHBIMM  KOMMYHUKATHBHBIMU
JNICUCTBUSAMU:

JIP 07 6) coBMecTHas MeATeIbHOCTD:
- TOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOM

[1P6 3 ymeTh MUIaHMPOBATH U BBITOJIHSTH
XUMUYECKUH  JKCIEpUMEHT  (IpeBpalieHus
OpraHMYECKUX BEUIECTB TMpPU HArpeBaHUH,
MOJIyYEHUE ATUJIIEHA U HU3YYEHUE €ro CBOICTB,
KAUEeCTBEHHbIE  pEAKUUH  Ha  aJbJCTUAbI,
KpaxMmall, YKCYCHYIO KHCJOTY; JeHaTypalus
OEJKOB TpU HAarpeBaHUMW, IBETHbIC pEaAKIUU
O€JIKOB; MPOBOAUTH PEaKlMM MOHHOTO OOMEHa,
OMpEeNeNsATh  Cpely  BOJHBIX  PAacTBOPOB,




U MHAUBUAYAIbHON paOOThI;

- NOPUHUMATh  L€IM  COBMECTHOM  JAEATEIBHOCTH,
OpraHu30BBIBATh M KOOPJAMHUPOBATH JCHCTBUS IO €€
JIOCTHKEHHUIO: COCTaBJIATh TUIaH JICHCTBU,
pacupenensaT podad C Yy4YETOM MHEHHM YYaCTHUKOB
00CyX1aTh Pe3yIbTaThl COBMECTHON PabOTHI;

- KOOPAUHUPOBATh U BBIMOJHATH PabOTy B YCIOBHUSIX

peaspbHOTO, BHUPTYaJbHOTO U KOMOMHUPOBAHHOTO
B3aHMMO/ICHCTBUS;

OCYIIECTBIIATH MO3UTUBHOE CTPaTETUYECKOE
MOBEJCHUE B PA3JIMYHBIX CUTyalUsX, MPOSBIATH

TBOPYECTBO U BOOOpakeHHe, ObITh MHUIIMATUBHBIM
OBnajieHne  YHUBEPCAIBHBIMU  PETYJISATUBHBIMHU

JIEUCTBUSAMU:

MP 02 r) npunsTre cedsi U Ipyrux JIOAeH:

- IPUHUMATh MOTHUBBI U apTYMEHTBI APYTUX JIOAEH TIPU

aHaJu3€e pe3yJbTaToOB IESITEIbHOCTH;

- IPU3HABaTh CBOE IMPABO M MPABO JPYTHX JIOJIEH Ha

OIIINOKHU;

pa3BHBaTh CIIOCOOHOCTh TMOHUMATh MHUP C TIO3UIUU

JIPYroro 4ejoBeKa

KaueCTBEHHBIE PEaKIuu Ha CylbdaT-, KapOoHaT-
U XJIOPU/I-aHUOHBI, HA KATHOH aMMOHWS;

[IP6 5  pemars 3KCOEPUMEHTAJIbHBIE
3agaum no temam "Mertamel" u "Hemerannel" B
COOTBETCTBUHU C IpaBUIIAMH TEXHUKA
0€30MacHOCTH MPH OOpAIlEHUH ¢ BEIleCTBaMU U
7a00paTOpPHBIM O0OPYJTOBAHUEM; MPEICTABIATH
pe3yNbTaThl XHMHUYECKOTO DJKCIIEPUMEHTA B
dbopme 3anmucu ypaBHEHUH COOTBETCTBYIOIIUX
peaknuii ¥ (OPMYITHPOBATH BBIBOJBI HA OCHOBE
ATUX PE3yJIbTaTOB

OK 07.
CopeiicTBOBaThH
COXPaHEHUIO
OKpYyKaromen
Cpenbl,
pecypcocoepexe
HUIO,
MIPUMCHSTH

JIP 14 B ob6nactu 3KOJIOTMYECKOT0 BOCTIMTAHHUS :

- c(OpPMHPOBAHHOCTh  JKOJOTHYECKOH  KYIBTYpHI,
NOHUMAHHWE  BJIUAHUS  COUUAIbHO-3KOHOMHYECKUX
IIPOLIECCOB HA COCTOSIHME NPUPOJHON M COLMAIBbHOU
cpenbl, OCO3HaHUE r100aJIbHOTO Xapakrepa
AKOJIOTUYECKUX TPOOJIEM;

- TUIAHUPOBAHUE U  OCYIIECTBJIEHUE
OKPY’KAIOIIEH Cpelle Ha OCHOBE

JNEUCTBUU B
3HaHUI 1eJieH

[P0 1 chopMHUpOBaTh TMPEJCTABICHUS: O
XUMHYECKOU COCTaBJISIOLIEN
€CTECTBEHHOHAYYHOM KapTUHBI MHpPA, POJIH
XUMHHM B TIIO3HAaHWU SIBJICHUM MNPHUPOIBI, B
bopMHpOBAaHUN  MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (PYHKIIMOHATBHOW TPaMOTHOCTH,
HEOOXOAUMOM Il PELICHHsS] MPAKTUYECKUX

3agad n OKOJIOTN4Y€CKHU 00OCHOBAHHOTO




3HAHUA 00 | yCTOMYMBOTO Pa3BUTHUS YETIOBEUECTBA; OTHOILIEHUSA K CBOEMY 3J0POBBIO M MPHUPOIHOU

U3MEHEHUH AKTUBHOE HENPUATUE JACHUCTBUW, NPUHOCAIIMX BpE.I | CPEAE;

KJIMMarTa, OKpYXalollen cpese; [IP6 5 ymers  coOmogaTh — MpaBuiia

MIPUHITUIIBI - YMEHHE MIPOTHO3UPOBATH HEOIaronpuATHBIC | IKOJOTUYECKH I€JI€CO00Pa3HOT0 TOBEJCHUS B

OEepeKIINBOTO JKOJIOTUYECKHUE HOCJIEACTBUS npeANpPUHUMAEMBIX | OBITY W TPYAOBOM JESATEIBHOCTH B IEJSAX

MPOU3BOJCTBA, JNEUCTBUN, NPEAOTBpALIATh UX; COXpPAHEHHUSI CBOETO 3/I0POBbSI U OKPYKAIOILIEH

3 PeKTUBHO - paclIMpeHre OMbITa JACATEIBHOCTH SKOJOTWYECKON | IPUPOJHON  CpEeIbl; YUYMUTHIBATH OMACHOCTH

NEUCTBOBATh B | HAIIPABIICHHOCTH; BO31EUCTBUS Ha JKUBBIE OpraHu3Mbl

ype3BblyaiiHbix | MP 03 OBJIQJICHUE HaBBIKAMH y4eOHO- | ONPEACIICHHBIX  BEIIECTB, TIOHUMAsi CMBICI

CUTYyaLUAX HUCCIEA0BaTEIILCKOM, MIPOEKTHOMN U COIIMaJILHOM | mOoKa3aTes MpEIEIbHON JOITYCTUMOM
JIEATSIILHOCTH KOHIIEHTPaILKU

MK 3.2. [IP6 1 CdhopMupPOBAHHOCTH IIPEICTABICHUN O
JIP 09. T'0TOBHOCTH M CHOCOOHOCTH K 00pa30BaHUIO, B opmup TP .

OcyuiecTBIsAThH . | MECTE XUMUU B COBPEMEHHOW HAyYHOW KapTHHE
TOM YHCJIE CaMOOOpa3OBaHHWIO, Ha MPOTSKEHUU BCEH

HaJ130p U MHUpA; MOHUMAaHHUE poiun XUMUHA B
JKU3HU; CO3HATEJIbHOEC OTHOUICHWE K HENPEPHIBHOMY o

KOHTPOJIb 32 > | hopmMupoBaHNHU Kpyro3opa u PyHKIIMOHATILHON
00pa3oBaHUIO KaK YCIIOBUIO YCIIEIITHOM

COCTOSTHUEM U rPaMOTHOCTH yeJIoBeKa TS pelieHus

AKCIUTyaTaluen
AIEKTPOOOOPYI0
BaHU,
aBTOMAaTHU3UPOBa
HHBIX U
poOOTH3NpOBaH
HBIX CHCTEM Ha
CEJIIbCKOXO3UCT
BEHHOM
peANpPUSTUN

npo¢eCCUOHATHPHON U OOIIECTBEHHOU JIEATETHHOCTH.
JIP 13. Oco3naHHBIA BBIOOp Oynmymied mpodeccuu u
BO3MOKHOCTEH pean3alii COOCTBEHHBIX >KH3HCHHBIX

IIJIAHOB; OTHOIIICHHE K npo¢ecCHOHAILHON
NESATEIBHOCTH KaK BO3MOXXHOCTH YYacTHsl B PEIICHUU
JIAYHBIX, OOIIICCTBCHHEBIX, rOCYyJapCTBCHHBIX,

0OIIIeHAITMOHAIBHBIX MTPOOIIEM.

MP 01. YMeHHne caMOCTOSITEILHO ONPEACATh 1ETn
JEATSIIFHOCTH Y COCTABJIATH IUIAHBI JESITCIbHOCTH;
CaMOCTOSITEILHO OCYIIECTBIISITh, KOHTPOJIUPOBATDH U
KOPPEKTUPOBATH ACATECIHHOCTD; UCTIOJIB30BATh BCE
BO3MOXKHBIE PECYPCHI ISl TOCTHIKEHUS MMOCTaBICHHBIX
1eJIel 1 peaau3aliy MIaHOB JAeATeIbHOCTH

MPAKTUYECKUX 3a/1aY;
[IP6 3 BnameHue OCHOBHBIMH METOJAMH
HAay4yHOT'O MO3HAHMS, UCIOJIb3YEMbIMHU B XUMUH:
HaOII0ACHHE, OITHCaHHue, U3MEpeHue,
AKCIICPUMEHT; yMEHHUE 00pabaThIBaTh,
OOBSCHATH PE3YJIbTAThI MMPOBEICHHBIX OIBITOB U
JIenaTh BBIBOJIBI; TOTOBHOCTh M CHOCOOHOCTH
MPUMEHATh METOAbl TO3HAHUS TIPU PEIICHUU
MPaKTUYECKUX 3a/1aY;

[IP6 5 Brnagenue mnpaBujiaMd  TEXHUKH
0€30MacHOCTH MPHU UCTIOJIL30BAaHUM XUMHUYECKUX
BCILICCTB;

I[IP6 6 CdhopMupoBaHHOCTL COOCTBEHHOM




NO3ULUU  TIO
uH(popmMaIm,
UCTOYHUKOB

OTHOLLIEHUIO
II0JIy4aeMOH

K

XUMHYECKON

nu3

pa3HbIX




2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJILHON

JANUCIHUITIMHBI «XUMMWS»

Buj yueOHOM padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM NPOrPAMMBI JUCHMILIHHbI 84
B T.Y.

OcHOBHOE coep:KkaHne 66
B T. 4.

TEOpETHYECKOE 00yUueHre 28
MPAKTUYECKUE 3aHITHUS 20
B T.4. KOHTPOJIbHbIE pabOThHI 4
1abopaTOpHBIC 3aHITHS 18
I[IpodeccuoHATBHO-OPUEHTHPOBAHHOE COIEPKAHUE 18
(comepskaHue NPUKIATHOTO MOIYJIsI)

B T. 4..

TEOPETHIECKOE 00yUeHNe 2
[MPAKTUYECKUE 3aHIATHUS 4
nmabopaTOpHBIC 3aHATHUS 12

[MpomexxyTounasi aTTecTanusi (AudpdepeHIUPOBAHHDBINH 3a4eT)




2.2 TeMaTH4YeCKHU IVIAH U COACPKAHME YYeOHOU IMCUUIIIMHBI

Dopmupye
HaumenoBaH
He pase10B Conep:kanmne yueOHOro MaTepuasa (0CHOBHOE M P0G eCCHOHATILHO- ) O0bem | Mble
T Tent OpHEHTHPOBAHHOE), JIA00PATOPHLIE M NPAKTHYECKHE 3aHATHS, NPUKIATHONH MoAyab UacoB | KOMIETeH
0G00I
1 2 3 4
OcHOBHOE CO/lep:KaHHe 66
Pa3znesn 1. OcHOBBI CTPOCHUS BelleCTBA 4
OcHoOBHOE coaep:xkaHue 4
TeopeTnueckoe o0yueHune 4
CoBpeMeHHas MOJENb CTPOCHHS aroMa. JJIEKTPOHHAas KOHQUIypaumus aToMma.
Tema 1.1. Knaccuukanus XMMHYECKUX DIEMEHTOB (S-, P-, d-demMenTh). BaleHTHEBIE DJIEKTPOHBIL.
Crpoenne BajieHTHOCTL. DJIEKTPOHHAS MPHPOAAa XUMHYECKON CBS3H. DIEKTPOOTPHUIATENLHOCTD.
aToMoB KoBaneHTHas CBsA3b, €€ Pa3sHOBUAHOCTA M MEXaHU3Mbl 00pa3oBaHusi (OOMEHHEIH H
XUMHYECKUX . 2
JIOHOPHO-aKIENTOPHBIN). MoHHas cBA3b. Merammueckass CBs3b. BogopojaHas CBS3b.
SJICMEHTOB M| MexMomeKyIsapHbIe B3aUMOIEHCTBYSI.
MpUpOAa | J[30Tombl, OCHOBHOE M BO30YKICHHOE COCTOSIHHE aToOMa, THOPUIM3ALUS ATOMHBIX
XUMHYCCKOH | 1 60ima e,
CBASH IpakTHYeCKHe 3aHATHS 1 OK 01
PellleHre NpPaKTUYECKUX 3aJaHUil Ha COCTaBICHUE DIIEKTPOHHO-TPapUUECKUX (POPMYJI
31€eMEHTOB 1-4 nepuooB.
Pemenne 3amannii Ha UCIIOJIB30BAaHUE XUMHUYECKON CUMBOJIMKM Y Ha3BaHUM COEIUHCHUU
10 HOMEHKIAType MEKIAYHAPOJHOIO COK3a TEOPETHYECKOW M NPUKIAIHOW XUMHH H 2
TPUBHMAJILHBIX HA3BaHMH JUIA  COCTAaBIEHUS XHMHYECKHX (POPMYJI JIBYXaTOMHBIX
coeqHEeHHH (OKCUIOB, CYIb(QHUIOB, TMAPUAOB W T.II.) W APYIHX HEOPraHHMYECKUX
COEIMHEHMH OTJEIBHBIX KIACCOB.
Tema 1.2. OcHOBHOe coep:KaHue 2 OK 01




[Tepnonnueck
MU 3aKOH U
tabmmma J[. 1.
Menpeneena

IIpakTuyeckue 3aHATHHA

[lepuonnueckas cucrema xumuueckux dsemMeHToB .M. Menneneea. Duznyeckuit
cmbicn  [lepmogmueckoro 3akona J[.M. MeHnneneeBa. 3aKOHOMEPHOCTH W3MEHEHMS
CBOMCTB XMMMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX HUMHU IMPOCTBHIX M CIIOKHBIX BEIIECTB B
COOTBETCTBUM C IIOJIOKEHUEM XUMMUYECKOrO 3jieMeHTa B llepuoanyeckoy cHCTEME.
MupoBo33peHyeckoe U HaydyHoe 3HauyeHue llepumonmueckoro 3akona /[.M1. Menzaeneena.
[Tporuossl /.M. MenaeneeBa. OTKPHITUE HOBBIX XUMUYECKUX JIEMEHTOB

OK 02

Pasznen 2. XumMnueckne peakunu

11

Tema 2.1.
Tunsl
XUMHYECKHUX
peakiuin

OcHoBHOE coepKaHue

TeopeTnueckoe 00yueHue

Knaccuduxanus v TUIIBI XUMUYECKUX PEAKIIUN C yYACTUEM HEOPTaHUYECKUX BEIIECTB.
KonnuecTtBeHHbIe OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUHU U
pacyeTsl 0 YpaBHEHUSM XMMUUYECKUX peakuuil. MoJb Kak eIMHHIIA KOJIHNYECTBA
BelecTBa. MoisipHast Mmacca. 3aKOHbI COXPAaHEHHSI MAacChl M SHEPTHH. 3aKOH ABOTaipo.
MounsipHblii 00beM 1a30B. OTHOCHUTENBHAS TIOTHOCTH T'a30B.

IIpakTuyeckue 3aHATHS

CocraBieHune ypaBHEHHI PEaKIMi COSTUHEHUS, PA3I0KEHUS, 3aMEIIICHNs, 0OMEHa.
VYpaBHeHUs peakiuii TopeHus, HOHHOTO 0OMEHa, OKUCIICHHI-BOCCTAHOBIICHHUS.

Pacuer KOJMUECTBEHHBIX XapaKTEPUCTUK UCXOAHBIX BEIIECTB U MPOJTYKTOB PEAKIIUH.
Pacuer KoJMUECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIIMU COCIUHEHUS, €CIIU OJHO U3
BEIIECTB JaHO B MU30BITKE W/UIW CONEPKUT MpumMecH. Pacuet maccoBoii uiu 00beMHOM
JIOJIA BBIXOJa MPOYKTa PEAKIIMU COSTUHEHHS OT TEOPETUUECKH BO3MOXKHOTO. Pacuer
00bEMHBIX OTHOIIIEHUH Ta30B. Pacuet macchl (00bEM, KOJIMYECTBO BEIIECTBA) MPOYKTA

OK 01




peaKLuu, €Ciau OJHO U3 BEILECTB IaHO B BUJIE PACTBOPA C ONPEAECICHHON MaCCOBOM JOJEU
pacTBopeHHOro BeniecTBa. Kimaccudukanus v TUIIBI XUMUUYECKUX PEAKIUM C y4acTUEM
HEOpraHW4YeCKuX BemniecTB. KonnuecTBeHHbIE OTHOLIEHUS B XUMUH. OCHOBHBIE
KOJINYECTBEHHBIC 3aKOHBI B XUMUU U PACUEThI 0 YPABHEHUSIM XUMUYECKUX PEAKIIUH.
Monb Kak equHUIA KOJIMYECTBa BeUlecTBa. MoJsipHas Macca. 3aKOHbI COXPaHEHHUSI MaCChl
U SHeprun. 3akoH ABoraapo. Mossipabiil 00beM razoB. OTHOCHUTENIbHAS TIJIOTHOCTH T'a30B.

Tema 2.2. OcHOBHOE coaepKkaHue

DIIEKTPOJIUTH

geckas Teopernueckoe 00yueHue

aMccommanis | 1€opHus JIEKTPOIUTUYECKOH qucconuanuu. Peakiyuyu nonHoro oomena. CocraBieHue

Y MOHHBIH peakIuii HOHHOTO OOMEHa IMyTEM COCTABIICHUS WX MOJHBIX U COKPAIIICHHBIX HOHHBIX

oOMeHa YpaBHEHUM.
Iuaponus coneil. 3HadueHWe THUApPOIM3a B OHMOJOTHUYECKHUX OOMEHHBIX IIpOIECCax.
ITpuMmeHeHune rupoin3a B IPOMBIIIICHHOCTH. OK 01
JlaGopaTopHble 3aHATUA OK 04
JIaGopatopnas padota «Peakiuu ruaponsa.
HccnenoBanue cpeasl pacTBOPOB COJieH, OOpa3OBaHHBIX CHJIBHBIMH U  CJIa0bIMU
IPOTOJIUTAMHU, U UX PEAKIUN C pacTBOpaMHU IeN04Yd U kapOoHaTta HaTpusa. CocTaBieHue
peaKIui TuaApOIIn3a

KonTpoabua
CrpoeHue BelllecTBa U XUMUYECKUE PEAKIINU

s1 pabora 1

Paznean 3. JAucnepcHbie CUCTEMBbI
Tema 3.1. OcHOBHOe coep:KaHue
JucnepcHbie

CHCTCMBbI N

TeopeTnueckoe o0yueHune




(akTopsl UX

I[I/ICHepCHBIC CHCTCMBEI. KOJ'IJ'IOI/II[HBIG cucteMbl. MicTUHHBIE pacTBOPBLI.

Ha3BaHUE HEOPTAHMYECKUX BEIIECTB UCXO/SI U3 UX XUMUUYECKON (DOPMYITBI HITH
COCTaBJICHUE XUMUUYECKOUN (hOPMYJIbI UCXOJISI U3 Ha3BAHMS BEIIECTBA MO MEXIYHAPOIHOM

ycTouuBocT | PacTBopeHue kak ¢uiznko-xumuueckuili mpouecc. PactBopbl. CriocoObl MPUTOTOBICHUS
u pactBOopoB. PactBopuMocTb. MaccoBass 1011 pacTBOpeHHOro BeliecTtBa. [IpenenbHo
JONMYCTAMbBIE KOHIIEHTPAllMM M WX HCIOJb30BAHUE B OIEHKE 3KOJIOTMYECKOU
0€30MacHOCTH.
Knaccuduxanus gucnepcHsix cucteMm no cocraBy. CtpoeHue u QpakTopbl yCTOMYUBOCTH
JIUCTIEPCHBIX CHUCTEM. Pacrio3HaBaHME MCTHUHHBIX PACTBOPOB, KOJUIOWHBIX PAaCTBOPOB U
rpyooaucnepcHsix cucteM. CTpoeHre MUIEIUIbl. PaccenBanue cBeTa Mpu MPOXOKIECHUU
CBETOBOI0 MyYyKa 4yepe3 ONTHYECKU HEOTHOPOAHYIO cpeny (3ddexra Tunnans). OK 01
OcHOBHOE cofepKaHue 4 OK 02
Tema 3.2. OK 07
HUccnenoBanu JIaﬁopaToprle 3aHATUA 2
¢ CBOKMCTB Jlabopatopnas padota «IIpuroroBieHue pacTBOPOBY.
AUCHEPCHBIX | [[puroroBieHue pacTBOPOB 3a/IaHHOM (MOJISIPHOM) KOHLIEHTpAIUH (C MPAKTHKO- 2
CHUCTEM IJIA OpPUEHTUPOBAHHBIMH BOIIPOCAMHU ), ONIPEIETICHUE CPEJIbI BOJHBIX PACTBOPOB.
ux JlaGopatopnas padota «MccneqoBaHue TUCIEPCHBIX CUCTEM.
MIEHTU(UKAL [IpuroroBieHnEe U U3y4EHHUE CBOMCTB JUCTIEPCHBIX CUCTEM Pa3HbIX BUJOB: CYCIICH3HUH, 2
un AMYJICUH, KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTUHHBIX U KOJJIOMIHBIX
PacTBOPOB, BBISIBJIEHUE OCHOBHBIX Pa3JIMUUi MEXKY HUMU.
Pasnea 4. CTpoeHne u CBOIiCTBA HEOPraHUYECKUX BeleCTB 14
Tema 4.1.
OcHoOBHOE coaepkaHue 4
Knaccudukamm
o TeopeTuyeckoe 00yueHHe 2
HOMEHKJIATYyp
a u ctpoenne | IIpegmer HeopraHM4YeCKOW XUMUN. B3aMMOCBA3b HEOPTaHUYECKUX BEILIECTB.
Heopranudeck | Kmaccudukanus neoprannueckux Bemects. [IpocTeie u crnokabie BeniecTBa. OCHOBHBIC
UX BELIECTB KJIACCHI CJIOKHBIX BELIECTB (OKCUAbL, TUAPOKCUIbI, KUCTOTHI, co). HoMeHknaTypa u 2




WJIA TPUBUAJIbHON HOMEHKJIATYPE.

MexmMonekymnspHble B3aumoaenucTsus. Kpucramioruaparsl. ArperaTHble COCTOSHUS
BEILECTBA.

Kpucraminueckue u amopdHble BemecTBa. TUIBI KPUCTATUNIMYECKUX PEIETOK (aATOMHas,
MOJIEKYJIsipHasi, MOHHAsI, METAJUTMYecKas). 3aBUCUMOCTb (PU3UYECKUX CBOMCTB BEIECTBA
OT TUIA KPUCTAININYECKON pemieTku. [[puunHpl MHOr00Opa3usi BEECTB.

CoBpeMeHHbIE MPEJCTaBICHUS O CTPOCHUH TBEPJbIX, KUAKUX U ra3000pa3HbIX BEIIECTB.
Kunkue Kpructamisbl.

IIpakTHyeckue 3aHATHS

Pemenue 3a/1a4 Ha pacucT MacCOBOM JOJIN (MaCCLI) XHUMHNYECKOI'O 2JIEMCHTA

yenoBeka M opranu3moB. Koppo3us MeTamioB: BUIIBI KOPPO3HH, CIOCOOBI 3aIIUTHI
METaUIOB OT Koppo3uu. Hemeramibl. O0mme ¢uznyeckue M XUMHYECKHE CBOMCTBA
HemeTaiuioB. Tummunbie cBoiicTBa MeramwioB 1Y- YII rpymn. Knaccudukamus u
HOMEHKJIaTypa COCAMHEHW HeMeTamioB. KpyroBopoTbl OHOTEHHBIX DJJIEMEHTOB B

IpUPOJIE.

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHJOB,
TUAPOKCUAOB, KUCIOT, COJEH U JIp.). 3aKOHOMEPHOCTU B U3MEHEHUHU CBOWCTB MPOCTHIX
BEILIECTB, BOJIOPOAHBIX COCAMHEHN I, BHICIINX OKCUJIOB U THIPOKCUJIOB.

(coenuHeHMs) B MOJIeKyIe (cMecH). PerieHne mpakTHYeCKUX 3a1aHuM 110 OK 01
KJaccu(puKaIuy, HOMEHKIAType U XUMUYECKUM (popMysiaMm HEeOpraHMYEeCKUX BEIECTB OK 02
Pa3IMYHBIX KJIacCOB (HA3bIBaTh U COCTABIATH (POPMYJIbI XUMHUYECKHUX BEIIECTB,
ONpeAEsTh MPUHAJIEAKHOCTH K KJIaccy).

Tema 4.2.

DusiKe- OcHOBHOE coepKaHue

XUMHYECKHE

CBOMCTBA TeopeTnueckoe 00yueHue

HeopraHnnueck | Meramiel. OOmmue ¢u3MYeckue MW XUMHUYECKHEe CBoHcTBa MeTamuioB. CrmocoOs OK 01
1X BEIIESCTB MOJIy4YeHUsl. 3HAYCHHE METAJIOB M HEMETAJJIOB B TMPUPOJEC U KUZHEIACSITEILHOCTU OK 02




IIpakTuyeckue 3aHATHHA

CocraBiieHME YpaBHEHUN XMMHUYECKMX PEAKIUH C y4YaCTUEM IIPOCTBIX M CIIOKHBIX
HEOpPraHMYECKUX BEIIECTB: OKCHUJOB METAJIOB, HEMETAJJIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMM M aM(pOTEPHBIX THIPOKCUIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOIIUX X CBOKUCTBA.

Pemienue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HaA CBOMCTBA U
IIOJIy4€HUE HEOPraHUYECKUX BEIIECTB.

JlaGopaTopHble 3aHATUA

Ha6opaT0pHa51 pa60Ta «CBoiicTBa METAJNIOB U HEMETAJIJIOB)).

HCCJ’IC}IOB&HI/IG (1)H31/I‘IGCKI/IX U XMMHUYECKHUX CBOMCTB METAJUIOB M HeMeTa/UloB. PenieHue
OKCIICPUMCHTAJIBHBIX 3a1a4 II0 CBOMCTBAM XMMHUYECKHM CBONCTBAM METAJUIOB U
HCMCTAJIJIOB, 110 PACIIO3HABAHUIO U ITOJTYUYCHHIO COG,HI/IHGHI/Iﬁ MCTAJIJIOB 1 HEMCTAJIJIOB.

KountpoabHa Croii
BOMCTBAa HEOPraHUYECKUX BEIIECTB

s1 padorta 2
p 5 Kunetnyeckue u TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX

a3xe . peakuui
Tema 5.1. OCHOBHOE COJIEpKAHUE
Kunetnuecku TeopeTnueckoe 00yueHue
e Xumunaeckue peakiuu. Kiaccudukaius XUMHYIECKUX PEaKIIUii: Mo ()a30BOMY COCTaBY
3aKOHOMEPHO | (TOMOTE€HHBIE U T€TEPOTEHHBIE), IO UCIOJIb30BAHUIO KaTaIN3aTopa (KaTaTUTUYECKUE U
CTH HEKaTaJTUTUYECKUE). OK 01
nporekanuss | CKOpOCTh peakiiiu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DaKTOPOB: IPUPOIABI PEArupyrOIINX OK 02
XMMHYECKUX | BEIIECTB, KOHIIEHTPAIIMU PEarupyrolnX BeIecTB, Temneparypsl (mpasmwio Baut-I'odda),
peakuuii IUIOIIAAN PEAKUMOHHON MMOBEPXHOCTH, HAIMYMS KaTanu3aTopa. Poip kaTtanu3aTopoB B

IIPUPOJE U MMPOMBIIUIIEHHOM MPOU3BOJICTBE.
DHeprus akTUBALMU. AKTUBUPOBAHHBIA KOMIUIEKC. KaTanuzatopsl u KaTaius.
Posnp kaTanmm3aTopoB B IpupoA€ U MPOMBIIIJIEHHOM POU3BOJICTBE

JlaboparopHasi padora




1. JlaboparopHass pabora «OmnpeneneHue 3aBUCHUMOCTH CKOPOCTHM pEaKkUUH  OT
KOHLEHTpallMM pearupymrommux BewecTB». VccienoBaHue 3aBUCUMOCTH CKOpPOCTH
peakuuu oT KoHueHTpanuu. OnpeneneHue KOHCTaHThl CKOPOCTH peakluuu rpa@uuecKum

METOAO0M. 2
Pemenue npakTUKO-OpMEHTUPOBAHHBIX 3aJlaHU Ha aHaiu3 (aKTOPOB, BIUAIONIMX Ha
U3MEHEHNE CKOPOCTU XMMUUYECKON pEaKIUH.
OcHoOBHOE coaep:xkaHue 4
Teopernueckoe 00yueHue 2
Knaccudukanus XuMUYECKUX peakUuil: Mo TerioBoMy 3(P¢eKTy (3K30TepMUYECcKUe,
SHJO0TEPMHUYECKHUE), IO oOpaTuMocTu (oOpaTuMbie U HeoOpaTtumbie). TemnoBbie YPHEKTHI
Tema 5.2. XUMHYEeCKUX peakuuid. Tepmoxumuueckue ypaBHeHus. OOpaTUMOCTh peakIUi.
Tepmoannamu | XMMUYECKOE pAaBHOBECHE W €ro CMENICHHE TM0J] JCWCTBHEM pa3iWYHbIX (PaKTOPOB 2
YECKHE (KOHILIGHTpAIMsl PEareHTOB WM TMPOJYKTOB pEAKIUH, JaBlIEHHWE, TeMIeparypa) s
3aKOHOMEPHO | CO3JaHUs ONTUMAJIBHBIX YCIOBHM MPOTEKAHUSI XUMHYECKUX ITPOLIECCOB.
CTH [TonsiTue 06 »HTANBIUU WM dHTponuH. DHeprus ['no66ca. 3akoH ['ecca m cineacTBUS U3 OK 01
npoTeKaHusi | Hero. Ponib cMenieHns paBHOBECHUS B TEXHOJOTHUECKUX Mpolieccax. OK 02
xumuyeckux | JlabopaTopHbie 3aHATHS 2
peaxiuii. Jlabopatopnas padota «3yueHue BIUSHUS pPa3InYHBIX (DaKTOPOB HA CMEIICHHE
PaBHOBECHE | XUMHUYECKOTO PABHOBECHS.
XUMUYECKUX | MccnenoBaHue BIUSHUS M3MEHEHHUS KOHLEHTPALUUM BEIIECTB, PEAKUUU CpEeAbl U
peakImn TEMIIEpAaTypbl Ha CMEIICHUE XHUMHYECKOro paBHOBecHs. (CpaBHEHUE MOJIYYEHHBIX 2
PEe3yIbTaTOB C TEOPETUYECKU IPOrHO3UPYEMBIMU Ha OCHOBe npuHnmmna Jle [laremnse.
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3alaHMK HAa TpuMeHeHue npuHnuna Jle-Illarense
JUIS. HAXOXKJICHUs HAINPAaBJICHUS CMEIICHUS PABHOBECHUS XHUMUYECKOM pEaKklIUU U aHaJU3
(haKkTOpOB, BIUAIOMINX HA CMEMICHNE XUMUYECKOTO PAaBHOBECHSI.
IIpodeccnoHaTIBLHO-OPHEHTHPOBAHHOE COACPKAHUE (COAePKAHUE TPUKJIATHOI0 MOAYJIs)
Pa3zaea 6. XuMus B ObITY M IPOU3BOJACTBEHHOM 1eATEJbHOCTH Y€JI0BEKA 2
Tema 6.1. IlpakTHYecKkue 3aHATHS 2 OK 01




Ka4CCTBCHHBIX

peaKIui U/ Ui cxXeM

Xumus B ObITY . " . OK 02
u DKonorunyeckas 0€30MacHOCTb NOCIEACTBUM OBITOBOM U MPOU3BOICTBEHHON OK 04
HPOH3BONCTRE NeSTENbHOCTH YEJIOBEKA, CBSI3aHHAsI C epepabOTKON BEUIECTB; MOMCK U aHAIHU3
HI})IOﬁ XUMHYECKOW MHPOPMALIUU U3 Pa3IMYHBIX UCTOUHUKOB (Hay4YHast U y4eOHO-Hay4YHas OK 07
esatenbiocty | HTEPATYPa, CPENCTBa MaccoBoil uHpopmanuu, ceTs Marepret u apyrue). Keiicsl (c 11K.2.10
qeT0BeKa ydeToM Oyayiel mpodeccuoHaabHON AESTEIbHOCTH) Ha aHAJIW3 UH(POPMALIUU O
IPOU3BOJICTBEHHON J€ATEIbHOCTH YEIOBEKA, CBA3AHHOM € nepepaboTKON U MOJy4YeHUEM
BEUIECTB, a TAKXKE C IKOJOTUYECKON O€30IacCHOCTHIO.
3amura keiica: I[lpencraBieHue pe3ynbTaToOB pEIIEHUS KEWCOB (BBICTYIIIEHUE C
pPE3CHTAIIHECH )

Pazaea 7. KauyecTBeHHbIC peakiuy 00HAPYKEHHUS HEOPTraHUYECKUX H OPraHMYeCKHUX BelleCTB
OcHoBHOE coaep:xanmne

Tema 7.1.
JlaGopaTopHble 3aHATUSA

DOHapyxeHue

HeOpraHu4ecK JlaGopatopHas paboTa « AHaTUTUYECKUE PEAKIIUUA AaHUOHOBY.

UX KaTuonop | IIPOBENEHNE KAUECTBEHHBIX PEAKIUM, HCIIOIb3YEMBIX UL OOHAPYKEHHUS aHHOHOB!

1 AHHOHOB kapOoHara, ¢ocdara, cynedara, cynbduna, HUTpaTa, xuopuaa u ap. Onucanue
HAO0JII01aeMbIX SIBJICHUI M COCTABJICHUE XUMHUYECKUX PEAKIIHIA.

Tema 7.2. OcHoOBHOE coepKaHue

Obnapysxerue JlabopaTopHble 3aHATHA

OpraHUYECKUX _ _

BEIECTR JIaGopaTtopHas pabota «KauecTBeHHBIH aHaIN3 OPraHUYECKUX COETUHEHUH 110

OTHETEHBIX (YHKIMOHANBHBIM TpymnamMy. [IpoBeeHrne KaueCTBEHHBIX peakLuii, HCTIONb3yEeMbIX TS

KITACCORB C pacro3HaBaHUs OPraHMYECKUX BEIIECTB OTAEIbHBIX KJIACCOB MO (YHKIIMOHATIBHBIM

HcHonb3opapy | TPYIIAM: Ha IPUMEPe aMUHOKHCIIOT U KapOOHOBBIX KHCIIOT, CIIUPTOB U (eHoJI0B,

oM aNbJETUI0B U KeTOHOB. Onucanue HaOII0AaeMbIX SIBICHUI U COCTABICHUE XUMUYECKUX




peakuuu

Pa3znea 8. CTpoeHue U CBOHCTBA OPraHUYECKHUX BelIECTB 22
OcHOBHOE coiep:KaHue 4
Teopernueckoe 00yueHue 2
Tema 8.1. [Ipenmer opranuvyeckoil XuMuu. B3auMOCBS3b HEOPraHUYECKHMX UM OPraHUYECKHUX
Knaccndukai | pepects.
i, CTPOCHUC U | Xyivpyeckoe CTPOCHHE KaK TMOPSIOK COCIUHCHHS aTOMOB B MOJICKYJE COTJIACHO HX
HOMCHKJIATYD | gajienTHOCTH. OCHOBHBIC MOJOXKCHHUS TCOPUHM XUMHUYECKOTO CTPOCHHUS OPraHUYECKHX
a coequHeHuin A.M. bytiepoBa. VYTIepoaHbIl CKEJIET OPraHUYEeCKOW MOJIEKYJIBI.
OPTaHUHCCKU | MonekynspHble U CTPYKTYpHBIC (pa3BEpPHYThIC, COKPAIICHHBIC) XUMHUYCCKUE (HOPMYIIBL. 9
X BCHICCTB 3aBHCHMOCTh CBOWMCTB BEIIECTB OT XMMHUYECKOI'O CTPOCHHUS MOJIeKyid. M3omepus wu OK 01
u30Mepbl  (CTpYKTypHas, reomerpuueckas  (uuc-TpaHc-uzomepus).  KpaTHocTb K26,
XUMHYECKOU CBSI3H. IIK 2.4
[lonstue o QynkumonaneHoit rpynme. I[lpuHnUNBI KiaccUpUKAIMK OPTaHUYECKUX
coenuHeHM. MexayHapoaHas ~ HOMEHKJIATypa M NPUHIUIBL  HOMEHKJIATYPbI
OPraHUYECKUX COCTMHCHU.
IpakTHyeckue 3aHATHS 2
HomeHnknaTypa OpraHMYeCKHX COEIMHEHHMH OTAENIBHBIX KJIacCOB (HACBILICHHBIE,
HEHACBHIIICHHbIE M apoOMaTHYeCKHE YIJIEBOAOPOJbI, CIUPTHI, (EHOJBI, ajIbJETHbI,
KETOHbI, KapOOHOBbIe KHUCIOTHI W JAp.) CocTaBieHHE IMOJHBIX U COKpALICHHBIX 9
CTPYKTYPHBIX (DOpPMYJT OpPraHMYECKHUX BELIECTB OTHEIbHBIX KJIACCOB, MCIONB3YysS HX
Ha3BaHUA IO CHUCTEMaThuueckol HomeHkinarype. Pacdersl mnpocteiieit Gopmybl
OpraHU4eCcKOM MOJIEKYJIbl, UCXOAs U3 3IEMEHTHOro cocTana (B %).
Tema 8.2. OcHOBHOe coiepKaHue 10 OK 01
CaoiicTBa Teopernueckoe o0yuenue 6 OK 02




OPTraHUYECKU
X COEIUHEHUU

DU3UKO-XUMUUYECKUE CBOMCTBA OPraHUYECKUX COCAMHEHUU OTHEJIBHBIX KJIACCOB
(ocoOeHHOCTH KJIacCU(PUKAMKU U HOMEHKJIATYPbl BHYTPHU KJIacca; TOMOJIOTMYECKUH psia U
obmast ¢opmyna; muzomepus; (HU3NUECKUE CBOMCTBA; XUMHYECKHE CBOMCTBA; CIOCOOBI
NOJIYYEHHUS ):

- TpejeNibHbIE YIIIeBOAOPOAbl. ['OpeHrne MeTaHa Kak OJMH W3 OCHOBHBIX MCTOYHUKOB
TEIUIa B MPOMBIIIEHHOCTH U ObITy. CBOWCTBA MPUPOAHBIX YIIIEBOJOPOAOB, HAXOXKIACHUE
B IPUPOJI€ ¥ MPUMEHEHHE aJIKAHOB;

- HCHIPCACIbHBIC MW aAPOMATHYCCKHUC YIJICBOIOPObI. HOJII/IMepI/ISaLII/IH OTHJICHA KakK
OCHOBHOC HaAIIPABJICHUC €TI0 HCIIOJIL30OBAHUA. FOpeHI/Ie allCTUJICHA KaK HNCTOYHHK
BBICOKOTCMIICPATYPHOTO IINIAMCHHU IJIS1 CBAPKH W PE3KU MCTAJIJIOB,

- KUCJIOPOJICOAEp KAIIUE COSAMHEHUS (CIUPTHI U MPOCThIe 3(DUPHI, (EHOIIbI, aTbJACTUIBI U
KETOHBI, KapOOHOBBIE KHUCJIOTHI M HX Mpou3BojaHbIE). [lpakTHueckoe mNpUMEHEHUE
STWICHIJIMKOJS, ThuuepuHa, ¢enona. IlpuMmenenue dopmanpaeruaa, ameraibIerua,
YKCYCHOHM KHCJIOTBHI. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIOT. Moromue cBoiicTBa
MblJIa; a30TCOJEPKAIUE COSAMHEHNS (AaMUHBI U aMUHOKUCIIOTHI, OEJIKH).

IIpakTH4YecKkue 3aHATHS

OK 04
IIK 2.4

Pemenue nenovexk npeBpaiieHii Ha TeHETUYECKYIO CBSI3b MEXKIY Kaccamu
OPraHUYECKUX COCIMHEHUN C COCTABJICHUEM HAa3BAHWM OPraHUYECKUX COCTUHEHUH T10
TPUBHUAIBHOW WJIM MEXIYHAPOIHOM CHCTEMAaTHYECKOM HOMEHKIIAType. Pemenne
pacueTHBIX 3aJ7]a4 110 YPABHEHUAM PEAKIUN C y4aCTUEM OPraHUYECKHUX BEIIECTB.

JlaGopaTopHble 3aHATUA

Jlabopatopnas pabota «IlonyueHue sTHIIeHa U U3yYEHUE €TI0 CBOHCTBY.

[Tony4yenue 3TuIeHa U3 dTaHOJIA B TAOOPATOPUU U U3YUYCHHE €T0 (PU3MUECKUX U
XUMUYECKUX CBOMCTB. COCTaBlI€HUE PEAKIIUI IPUCOEANHEHNS U OKUCIIEHUS Ha IPUMEPE
3TUJICHA. Pelienne pacyeTHbIX 3a/1a4 C UCIOJAb30BAHUEM IUIOTHOCTH T'a30B MO BOAOPOY U

BO3JIYXY.

Tema 8.3.
Opranuueckue
BEIIIECTBA B

OcHOBHOE cofepkaHue

Teopetuueckoe oOyueHue

OK 01
OK 02
OK 04




xKu3Henesarenb | buooprannueckue coequnenus. [Ipumenenue u Ononoruvyeckas pojp yrieBoI0B. [IK 2.4
HOCTH OxkucrieHue yrieBoJ0B - MCTOYHUK SHEPTUHU KUBBIX OpraHn3mMoB. O0IacT MPUMEHEHUS
YeJioBeKa. aMuHOKHCIOT. [IpeBpaiiiennst 6€IKOB MUIIK B OpraHu3Me. buonornyeckue ¢yHKIIMU
[IpousBoactBo | OenkoB. buonorudeckue GpyHKIUU KUPoB. Posib opraHndYecKkoil XUMHUH B pELICHUU 2
U IpyUMeHeHue | mpobieM nuuieBoit 0e3onacHocTu. HykienHoBbIe KUCIOTBI: COCTaB U CTPOEHUE.
oprannueckux | Ctpoenue HykiaeoTuaoB. CoctaB HykienHoBbIX kucioT (JJHK, PHK). Ponbs HykienHOBBIX
BEIIECTB B KHUCJIOT B KU3HEJEATCIbHOCTU OPTaHU3MOB.
OPOMBIIIIEHHO| [Ipor3BOACTBO OpraHWYecKUX BEUIECTB: MPOU3BOACTBO METaHOJA, nepepaboTka HedTu.
CTH [TomuaTHiieH  Kak  KPYMHOTOHHAXXHBIA  TPOJYKT  XUMHUYECKOTO  MPOU3BOJCTBA.
[Tpumenenue stunena. [Ipon3BoCcTBO U MPpUMEHEHNE KayuyKa U PE3UHBI.
CuHTETMYECKHE U HWCKYCCTBEHHBIC BOJIOKHA, WX CTpOEHHUE, CBOMCTBa. [IpakTmyeckoe
UCIIOJIb30BaHUe BOJIOKOH. CHUHTETUYECKUE TICHKU: U30JIALMS Il TPOBOJOB, MEMOPAHbI
JUISL OTIPECHEHMUSI BOJIbI, 3alIUTHBIE TUVICHKH JIJII aBTOMOOWIICH, TUIACThIPU, XUPYPrUYECKUe 2
noBsi3ku. HoBBIE TEXHOJOTMM JAJIbHEWINEr0 COBEPIICHCTBOBAHUS  IMOJUMEPHBIX
MaTepuasoB.
Ponbp oprannyeckod XMMHUM B DEIIEHUHU MPOOJIEM SHEPreThueckoid Oe30macHOCTH, B
pPa3BUTUU MEIULMHBI, CO3IaHMH HOBBIX MAaTEPHATOB, HOBBIX HMCTOYHHUKOB SHEPIUU
(IbTEpHATUBHBIC UCTOYHUKHN YHEPTHUN).
IIpakTH4yeckue 3aHATHS 2
Pemenne npakTuko-OpueHTUPOBAHHBIX 3aJaHUM 11O COCTABICHUIO XUMUYECKUX PEAKIIN, 2
OTPaKAIOIINX XUMUYECKYIO AKTUBHOCTh OPraHUYECKUX COCIMHEHUI B Pa3IMYHbIX Cpelax
(MpUPOTHBIX, OMOIOTUYECKUX, TEXHOTCHHBIX ).
KonTposnbHas C . 2
pabora 3 TPYKTypa U CBOMCTBAa OPTraHUYECKHUX BEILIECTB
Paznen 9. HccaenoBanme U XMuMU4eCKUil aHATIHN3 00bEKTOB OMOCpepbl 18
Tema 9.1. OcHOBHOE cogepxkaHue 4 OK 01
OcHOBBI JlaGopaTopHbIe 3aHATHS 2 IK 2.10




71a00paTOPHO
Y NIPAKTUKU B
npogdeccrona
JBHBIX
nabopaTtopusi
X

JIaGopatopHas padota «OCHOBBI 1a0OPATOPHON MPAKTUKM.

JIaGopaTopHas mocyna u XuMu4deckue peakTuBbl. OCHOBHBIE Ta0OPATOPHBIE ONEPALIUU.
JlaboparopHoe o0opynoBanue. TexHuka 6€30MacHOCTH U MpaBuia paboThl (MOBEJACHUS) B
1abopaTopuu.

IIpakTnyeckue 3aHATHS

BrInmonHeHre THIIOBBIX PACYETOB IO TEMATUKE IKCIIEPUMEHTA (BBIXO]] MPOAYKTA PEAKIIHH,
Macca HaBeCkH, o0beM pactBoputessi). O0paboTka JaHHBIX, aHAJIU3 U OIICHKA UX
JOCTOBEPHOCTH (BBIUMCIICHHE CPETHET0 3HAYCHHSI SKCIIEPUMEHTAIbHBIX JTaHHBIX,
MOTPEIIHOCTH ).

[IpencraBienue pe3ynbTaTOB KCIEPUMEHTA B pa3inuHOi popme (Tabnuua, rpaduxk,
OTYET, IOKJIAJ], IPE3CHTAIMS).

Tema 9.2.
XUMHUYCCKUM
aHaju3 npoo
BOJIBI

OcHoBHOE coaep:xanmne

10

TeopeTnueckoe o0yueHune

Knaccudukaius mpod BOBI 10 BUy U HA3HAYCHHIO, HCXO/IS U3 €€ XUMUIECKOTO
cocraBa. OpraHoJjenTUYecKrue CBOMCTBA (3amax, MPo3pavyHOCTh, IIBETHOCTh, MYTHOCTB )
BOJIbI. KHCIIOTHOCTH | MIEIOYHOCTH BOJBL. PH Cpelbl 1 METOMIBI €€ OTpe/IeIICHNSI.
XKecTrocTh BOBI M METO/IBI ee onpeneneHus. CyIHOCTh METOa TUTPOBaHUs. Busl
’KECTKOCTH BOJIbI (BpEMEHHAsI M IMTOCTOsTHHAS ). JKeCTKOCTh BOJIBI KaK MPUYHHA BBITIAICHUS
0CaJIKOB WM 00pa30BaHMsI COICOTIIORCHH, UMEIOIITIX MECTO B OBITY U Ha
IPOU3BOJICTBE.

CocraB coeid, BEI3BIBAIOIINUX )KECTKOCTh BOJIBI. XUMUYECKHE MTPOLIECCHI, YCTPAHSIOIIHE
KECTKOCTH BOJIbI. Y PAaBHEHHS XUMHUECKUX PEAKIINA, WIUTFOCTPUPYIOIIUX MPOIIECCHI,
MIPOUCXOIAIINE TIPH YCTPAHEHUH KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTH
OBITOBBIMH M XUMUYECKUMH criocobamu. CriocoObl YCTPaHEHHsI TOCTOSTHHOM JKECTKOCTH.

OK 01

OK 02

OK 07
IIK 2.10..

IIpakTu4eckue 3aHATHS

CriocoObl BeIpayKeHHUsT KOHIIEHTPAIIMU PACTBOPOB: MAaCcCOBas JIOJIS PACTBOPEHHOTO
BEILIECTBA, MOJISIPHASL M MOJISUIbHASI KOHLIEHTpauuu. Tutp pactBopa. Pemenne npaktuko-
OPUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUIN HA PACUET KOHUCHTPALMN 3arPs3HAIOIIUX




BEIIECTB M UX CPABHEHUE C MPEACIbHO TonycTUMbIMU KoHIIeHTpanusmu (IT1K).

JlabopaTopHble 3aHATHA

HccnenoBanre XMMHUYECKOTO COCTaBa MPOO BOIHI.
1. JIabopaTtopHas pabota «O4ucTka BOJABI OT 3arps3HEHU.

Hcnonb3oBanue MeToA0B (UIBTPOBAHUA U AJCOPOLMU JUIsl OTIEICHUS 3arpsA3HEHU B
uccienyemMout mpooe BoAbl. BiIOOp MeTO1a OUYMCTKY B 3aBUCUMOCTH OT BUJA arps3HEHUSI.
CpaBHeHue 3(pPEeKTUBHOCTH Pa3IMYHBIX METOJIOB OYUCTKH BOJBI B Pa3HBIX YCIOBUSX (B
1abopaTopuu, B JOMAIIHUX U MOJEBBIX YCIOBUSIX).

2. Jlabopatopnas padota «Onpezaenenne pH Boabl U €€ KUCTOTHOCTHY.

Omnpenenenne pH cpenbl ¢ MOMOIIBI0 YHUBEPCATBHOTO HHAWKAaTOpa. Vconp30BaHue
TUTPOBAHHUS JIJIS OTIPE/ICIICHUS KUCIOTHOCTH. OnpeiesieHrne 001el KHCIIOTHOCTH BOJIBI,
pacuet cBoOOIHOM KucaoTHOCTH. Onpesenenue oo1Ie 1 CBOOOIHOM IeTOYHOCTH.
CocraBieHue ypaBHEHUN peaklMii, MPOTEKAIOUIUX MPU ONPEIETCHUN KUCITOTHOCTH/
IEJIOYHOCTH TIPOO BOJBI. Y CTAHOBIIEHHE CIIOCOOOB MCIIOJIH30BAHUS UCCIEAOBAHHBIX TIPOO
BOJIbI B KU3HEEATEILHOCTH YEJIOBEKa, HA OCHOBE MOJIYYeHHBIX JaHHBIX O COCTaBe.

3. Jlabopatopnas padota «OrnpeaeeHne KeCTKOCTH BOABI U CIIOCOOBI €€ YCTPAHESHUS.
CrniocoObl ycTpaHEHUsI BCEX BUOB )KECTKOCTH B 3aBUCUMOCTHU OT COCTaBa COJEH
KECTKOCTH. Perenne s3KkcnepuMeHTalbHON 3a/]a4d Ha BBISIBIICHUE BPEMEHHOM U
MIOCTOSIHHOM 7KeCTKOCTH BOJbI. OIIeHKa BEPOSTHOCTH YCTPAHEHUSI BCEX BHJIOB KECTKOCTHU
B JJOMAIITHUX YCJIOBUSIX.

Tema 9.4.
HccaenoBanu
¢ 00BEKTOB
ounochepsr

OcHoOBHOE coaepkaHue

JlabopaTopHble 3aHATHA

HccnenoBanne mpenioKEHHOTO OOBEKTa Ha KHUCIOTHOCTh, IIETIOYHOCTh, XUMHUYECKHM
cocTaB (3arps3HUTENM, MaKpo- U  MHKpodJeMeHTbl). (OOpaboTka pe3ylbTaToB
uccnegoBanua. OIleHKa KayecTBa MCCIEAyeMOoro OObEKTa, HCXOHsl U3 pe3yJbTaToB
XUMUYECKOT0 aHaJIN3a.

OK 01
OK 02
OK 07
IIK 2.10

IIpome:xkyTOUHas aTTecTaNMs MO AUCHUILINHE ( fuddepeHIUPOBAHHBIN 324€T)




Bcero

84




3. YCJIOBUS PEAJIMBAIIUNA ITPOI'PAMMBI YYEBHOM
JANCIHUIIINHBI
3.1. TpeOoBanussi K MHHHUMAJIBHOMY  MAaTEePHAIBHO-TEXHUYECKOMY
odecneyeHHuIo
Jlns peanuzanid NPOTPaMMbl  TUCHMIUIMHBL JOJDKHBI OBITH MPETYCMOTPEHBI
CJIEIyIONINE CIIeHUaIbHbIE MOMEIICHH: YUeOHbI KaOMHET XUMUU W/WIH y4eOHOU
XUMHYECKOU TabopaTopuu

OGopynoBanue yuyeOHOro kaOuHeTa (HAILJISIHbIE MOCOOMS): HaOOPHI
[IAPOCTEP)KHEBBIX MOJENEd MOJIEKYJ, MOJEIH KPHUCTAUIMYECKUX PEUIETOK,
KOJUIEKIIMM TIPOCTBIX U CIOXKHBIX BEUIECTB W/WIM KOJUIEKIUU MOJIMMEPOB;
KOJUIEKIIMSI TOPHBIX TOpPOA M MHUHEpasioB, Tabiuua MenneneeBa, ydeOHbIE
¢unbMbL, TU(POBBIE 00pa30BaTENbHBIE PECYPCHI.

Texnnueckue cpeacTBa oO0y4yeHMsl: KOMIBIOTEp C  YCTPOHCTBaMHU
BOCIIPOU3BEACHUS 3BYKa, MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MYJbTUMEIUNHHAS I0CKA, yKa3Ka-TIPe3eHTEP AJIs MPE3CHTALIUN.

Ob6opynoBanue j1adopaTopuu U padoYnxX MecT Ja0OPATOPHU: MEH3YPKH,
MUTIETKU-KAMEIbHUIBI, TEPMOMETPHI, MHKPOCKOI, JyMbl, MPEIMETHBIC W
MOKPOBHBIE CTEKJIA, TUTAHIICTHI JJIA KalleJdbHBIX peakuui, ¢(UILTpOBATbHAS
Oymara, MpOMBIBAJIKM, CTCKJISIHHBbIC MPOOUPKU, PE3MHOBBIE MPOOKH, (POHAPUKH,
HA0Op pEaKTUBOB, CTEKJISHHBIC TMAJOYKH, IITATUBBI JUIsi TPOOHMPOK;, MEpHBIC
UWIMHAPBI, BOPOHKU CTEKJISIHHBbIE, BOPOHKH JEIUTENbHbIE HHIMHApUYecKue (50-
100 wut), ctynmku ¢ TmiecTdkoM, (apdopoBbie dYaIlIKH, THUHIETHI, (UIBTPHI
OyMakHble, BaTa, Mapiid, YacOBBIE CTEKJIa, OHJIEKTPOIUITUTKH, JabopaTOpHBIE
IITaTUBBI, CIOUPTOBBIE TOPEJKH, CIUYKUA, MPUOOp IJIs TOJydeHHUs Tra3oB (Wid
npoOupKa ¢ ra3o0TBOJHON TpyOKoOif), AepxaTenu s MPOOUPOK, CKISIHKU MJis
XpaHEHMs] PEaKTUBOB, pa3AaTOYHbIC JOTKH; xuMHuueckue crakansl (50, 100 u 200
MJ1); HINATENN; MUHIETHI; TUT€JIbHBIE IIHUMIIbI; CEKYHIOMEPHI (TaliMephl), MEPHBIE
npobupku (Ha 10-20 mur) u mepHbie kKoaobI (25, 50, 100 u 200 mur), BoastHass GaHs
(WM TepMoOCTaT), CTEKJITHHBIC MAJIOYKH; KOHUYECKHE KOJIOBI 111 TuTpoBaHus (50
u 100 wmu1); MHOUKATOpPHBIE TMOJOCKM s ompeaeneHus pH u craHmaptHas
WHJMKATOpHAs IIKaJla; YHUBEPCAIbHBIN MHAUKAaTOp; nuneTku Ha 1, 10, 50 ma (wm
no3aropsl Ha 1, 5 u 10 Mi1), OrOpeTKH 711 TUTPOBAHMS, MEAUIIMHCKHUE IITTPUIIBI HA
100-150 mu, nabopaTopHbIe W/ WX aHATUTHYECKHE BeChl, pH-METphI, CyIMIbHBIN
mkad, u ap. mabopaTopHoe 000PyAOBAHHE.

3.2. HNudopmannonHoe odecnevyeHue peajn3anuu NporpaMmbl

OCHOBHBIE UCTOYHHUKH:
1. Tabpuensa O.C. Xumus. 10 kimacc. YraybmeHHbIl ypoBeHb: yueoruk / O. C.

INa6puensn, U. I'. Octpoymos, C. A. Ciankos. - [Ipocsemenue, 2022. — 399
2. Xwumwus. 11 kmacce. Yrnyonennsiit yposeHb: yaeOnuk / O. C. I'abpuensa, U. T'.

Octpoymos, C. A. Cmankos, A. H. JIéBkuH. - [IpocBemenue, 2022. — 432



I[OHOJIHI/ITCJILHLIe HCTOYHHUKU

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

http://znanium.com — IBC «3Hanmym»
http://e.lanbook.com — 9BC «JIanb»
http://ebs.rgazu.ru — 9BC «AgriLib»

4. KOHTPOJIb ! OIIEHKA PE3YJBTATOB OCBOEHHUS YYEBHOM
JANCIUIIJIMHBI

KoHTponib U oleHKa pe3ynbTaToB 00y4eHHs ocyiiecTBisieTcs: KoHTponbs u
OILIEHKa pe3yJbTaTOB OOYUYEHHUS OCYIIECTBISCTCS IpPEIojiaBaTeieM B IPOIEcce
NPOBEJICHUS TMPAKTUYECKUX 3aHITHH M JTA0OpAaTOPHBIX padOT, TECTUPOBAHHUS, a
TaK)KE BBIMOJHCHUS OOYYAIONUMUCSA WHAWNBUAYAJIbHBIX 3aJaHUM, IPOCKTOB,
uccienoBanui. Pe3ynbratel 00ydeHUs OMpENEeNsioT, 4TO 00y4arouuecs AOJKHBI
3HaTh, MOHUMATh U JEMOHCTPUPOBATH 110 3aBEPIICHUN U3YUCHUS AUCIUTUIMHBI.

Jnst hbopMHUpOBaHUs, KOHTPOJISI M OLIEHKH PE3YJIbTATOB OCBOEHHUS Y4YEOHOM
JUCIUIUIMHBI UCIIOJIB3YETCSI CUCTEMA OLIEHOYHBIX MEPOIIPUSATUHN, TTPEICTABIIAIONIAS
co00Ol KOMIUIEKC YYE€OHBIX MEpONPHITHI, COTJIAaCOBAHHBIX C pe3yJbTaTaMu
oOyuenuss u copmynupoBanHeix ¢ ydetom @PI'OC COO (mpenmerHbie
pe3yabpTathl o auctuiuinie) 1 @I'OC CIIO.


http://lib.bsaa.edu.ru/
http://znanium.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/

Moayas /

Ne Pasnesn / Tema PesyabTaT 00yuenus OuneHo4yHbIe MEPONIPUATHUSA OK
I
1 | Pazpea 1. ®opmyaupoBath 0a30Bble NOHATHS U
OcHOBBI cTpOCHUS 3aKOHBI XMMMHU
BelllecTBa
1.1 | Crpoenue aToMOB CocTaBiiaTh XuMU4eckne GopmMyInbl 1. Tect «CTpoeHre aTOMOB XUMHUYECKUX IEMEHTOB U MpUpoIa OK 01
XUMHUYECKUX COEIMHEHUH B COOTBETCTBHUHU CO XUMUYECKOHN CBS3N.
AJIEMEHTOB U NMPUPOJA | CTETIEHbIO OKHCIEHUS XUMUYECKUX
XMUMHYECKOH CBS3U 3JIEMEHTOB, UCXO/IS U3 BAJICHTHOCTH U
NEKTPOOTPHULIATEILHOCTH
1.2 | Ilepuoguueckuii XapakTepru3oBaTh XMMUYECKHE [TpakTMKO-OPUEHTUPOBAHHBIE TEOPETUYECKUE 3aaHNS Ha OK 01
3aKkoH ¥ Tabmuna .M. | 3eMeHThl B COOTBETCTBUU C UX XapaKTepu3aluo XUMHUECKUX 3J1eMeHTOB: «Mertajundyeckue / OK 02

MeHnpeneeBa MOJIOKEHUEM B MIEPUOIMYECKON CUCTEME | HEMETAJIIMYECKUE CBOMCTBA, AIEKTPOOTPUIIATEIbHOCTh 1
XHMHUYECKUX dieMentoB .M. CPOJICTBO K 3JIEKTPOHY XMMHUUYECKHUX 3JIEMEHTOB B COOTBETCTBHUE C
MenpeneeBa UX JICKTPOHHBIM CTPOECHUEM M TOJIOKEHUEM B MEPUOINYECKOMN
cucreMe XxuMmudeckux aneMeHToB .M. MenaeneeBay.
2 Pa3znea 2.
XuMudeckue KounrtpoJsbHas padora «CTtpoeHue KonTtposbHas padora «CTpoeHune BemecTBa U XMuMU4eCKHe

peaknuu

BEIIECTBA U XUMHUYCCKUE PCAKIIUN

peakuum»




2.1 | Tumsl XHMMHYECKHX 2. 3a/1a4v Ha COCTABJICHUE YPABHCHHM PEaKIIU: OK 01
peakmmii - COCIMHEHMS, 3aMEIICHHSI, Pa3JI0KEHHs, OOMEHa
. 3. 3ajaun Ha pacyeT KOJMYCCTBEHHBIX XapaKTEPUCTUK MTPOIYKTa
L 3aﬂa131/1 Ha COCTABJICHAC YPABHCHUH peaKIy COeTUHEHUSI; MAaCCOBOM MJIM 0OBbEMHOM JIOJIM BBIXOJ1a
peaKIuii: HPOJIyKTa PEaKIUU COCTUHEHHS OT TEOPETUIESCKH BO3MOIKHOTO;
- COCIMHCHMA, SAMCIICHIA, PASIOKCHIA, | oGy emupIX OTHONIEHUH Ta30B; KOMMYECTBEHHBIX XapaKTEPUCTUK
obmena 1 peakuuii3anain Ha pacuet MCXO/IHBIX BEHIECTB M MTPOIYKTOB PEAKIIUH; MAacCh (00beM,
KOJIMHCCTBCHHBIX XapaKkTCPUCTHK KOJIMYECTBO BENIECTBA) TIPOIyKTa PEAKIIHH, €CIH OJHO U3 BENIECTB
TIPOAYKTA PCAKIINH COCAMHCHI, JIaHO B BHJIE PACTBOPA C OIpe/eeHHOM MaccoBoil omneit
MAaccoBOI Wi 00BEMHON HOIN BBIXOIa PACTBOPEHHOTO BEIIECTBA.
MPOJIyKTa PEAKIIUU COSTUHEHHS OT
TEOPETHUYECKH BO3MOXKHOTO; 00BEMHBIX
OTHOIIICHUH Ta30B; KOJNYECTBCHHBIX
XapaKTEPUCTHUK UCXOIHBIX BEIIECTB
MPOAYKTOB PEAKIIMH; MacChl (00bEM,
KOJIMYECTBO BEIECTBA) MPOJIYKTa
peaKIyu, €CIIM OJHO U3 BEIECTB J]AHO B
BUJIC PACTBOPA C ONPEICICHHOM
MacCOBOU J0JIel paCTBOPEHHOTO
BEIIIECTBA.
2.2 | Dnexrponurudeck asi | COCTaBIATh YPAaBHCHHUS XUMUYCCKUX 1. JlTabopatopHas pabota «Peakiuu rugapouzay. OK 01
JMCCOTMALIUS pEaKIMy HOHHOTO OOMEHA C y4acTHEM
MOHHBII 0OMeH HEOPraHNYECKHX BEUIECTB
3 Paznea 3.
HccnenoBarh AucnepcHbie CHCTEMBI KonTtpoabHnasi paora no reme «/lucnepcHnie cHcTeMbD»
JAucnepcHbie
3.1 JlucniepcHbie cucteMbl | Pa3nnyaTh HCTUHHBIE PACTBOPBI, 1. [IpakTHKO-OpHEHTHPOBAHHBIC PACUSTHBIC 3a/IaHHS Ha
U (aKTOPBI UX KOJIJIOUIHBIE PAaCTBOPHI H JIMCIIEPCHBIE CUCTEMBI, UCTIOJIb3yeMbIe B OBITOBOM U OK 01

YCTOMYUBOCTH

TPY60,Z[I/ICHepCHLIe CUCTEMBI HAa OCHOBEC

HpOI/I3BOI[CTBeHHOI71 ACATCIBHOCTH YCJIOBCKA.




XUMHNYCCKOT'O SKCIICPUMCHTA

3.2 |UccnenoBanue cBoiicTB | MccmenoBarh PU3NKOXUMUYECKUE OK 01
TIMCIIEPCHBIX CUCTEM CBOICTBa Jlabopatophas pabora
PA3ITMUHBIX BUJIOB - IIpurorosieHue pacTBOpOB;
- HUccnenoBanue qUCIEPCHBIX CUCTEM.
JMCIIEPCHBIX CUCTEM
4 Paznen 4. HccaenoBarb cTpoeHue U CBOiicTBa KonTposbHas padora «CBolicTBa HEOPraHUYECKUX BelleCTB)»
Crpoenne n HEOPraHMYeCKHX BeleCTB
CBOIICTBA
HEOPraHMYeCKuX
BellIeCTB
4.1 | Knaccudukanus, Knaccuduiuposats Heopranuyeckue 1. Tect «<Homenknatypa 1 Ha3BaHHUE HEOPraHUYECKUX BEIIECTB OK 01
HOMEHKJIaTypa 1 BEIIECTBA B COOTBETCTBHHU C MX UCXOJI U3 UX XUMHUYECKOM (POPMYIIbI MIIM COCTABIICHHUE
CTpOEHHE CTPOEHHEM XUMHUYECKON (POPMYIIbI HCXOMs U3 Ha3BaHHs BEIIECTBA II0
HEOPraHN4ecKuX MEKAYHApPOAHOM WIIM TPUBUAILHON HOMEHKIIATYPE.
BEIIIECTB 2. 3ajauu Ha pacyeT MacCOBOM JI0JIM (MacChl) XUMUYECKOTO
a1eMeHTa (COeIMHEHHUS )B MOJIEKyJIe (CMecH).
3. [IpakTrueckue 3agaHus MO KiacCUpUKAIIMN, HOMEHKJIATYPE U
XUMHUYECKHM (hOpMyJlaM HEOPTraHUYECKUX BEILECTB PA3IUYHBIX
KJIaCCOB.
1.2 duznko-xumuueckune | COCTABIATH YPABHEHMSI XUMUYECKUX 2. 1. Tect «OcoGeHHOCTH XUMUYECKUX CBOMCTB OKCHIOB, KucnoT, | OK 01
CBOIMCTRA peaKkLuy HOHHOTO OOMEHA C y4acTUeEM OCHOBaHMH, aM(POTEPHBIX THIPOKCUIOB H COJIEH. OK 02
HEOpPraHU4ecKuX HEopraHu4eckux BeiecTs. CoCTaBIATh | 2, [[pakTHKO-OPHEHTHPOBAHHBIC TEOPETHUCCKHE 3a1aHHs Ha
BEILIECTB YPaBHCHHA XHMHYECKHX PCAKIIHN CBOWCTBA U MOJIY4YE€HHE HEOPraHUUECKHX BELIECTB.
MOHHOTO 0OMEHa C y4acTHeM JIaboparopHas pabora «CBoMCTBa METAIIOB U HEMETAILIOBY.
HEOPraHUYECKHX BELIECTB
5 Paszgea S. HccaenoBars paBHOBeCHE H CKOPOCTH

Knnernueckue n XHMHYECKHX peaKuuii

TePMOANHAMHYECKHE

3aKOHOMEPHOCTH

NPOTeKAHHSA

XHMHYECKHX

peakuui




o0HapyKeHust

peakuui

5.1 Kunernueckue HccnenoBaTh BIUsiHUE KOHLIEHTPAIIUU 1. JJTaboparoprast paboTa Ha BEIOOD: OK 01
3aKOHOMEPHOCTH pearupyromux BEIeCTB U TeMIiepaTypsl | - «OmnpejeneHne 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT OK 02
MPOTEKAHUS Ha CKOPOCTh XUMUUYECKHUX PEAKITUN KOHIICHTPALIMU PEarupyroInX BEIIECTBY;

XUMHYECKUX PEaKIIni 2. IIpakTHKO-OpPHEHTUPOBAHHBIC TEOPETUICCKHEC 3a/IaHUS HA
aHanu3 (PaKTopoB, BIUAIONIMX HA UBMEHEHHE CKOPOCTH
XUMHYECKOW PEaKIH.

5.2 Tepmonnaamuueckue | MccienoBars BIUsHUE U3MEHEHHUS 1. 3apaun Ha pacueTsl TEIUIOBBIX 3P PexToB XxuMuyeckux peakiuii | OK 01
3aKOHOMEPHOCTH KOHLIEHTPALIMU BEIIECTB, PEaKI[UU CPebl | U ONpeAeseHUe TUIIAa PeaKkUH (10 TeIIOBOMY 3P PEKTy: 3K30- U OK 02
MPOTEKAHUS Y TeMIIepaTypbl Ha CMEIICHUE SHJOTEPMHUYECKHE).

XUMUYECKUX PEAKIIUN. | XUMHUYECKOTO PaBHOBECHS 2. [IpakTHKO-OPHEHTHPOBAHHBIC 3a/IaHUS HA TIPUMEHCHHE
PasHOBecHe npunnuna Jle [larenbe 119 HAXOXKACHUS HAITPABIICHUS] CMEICHUS
XUMHUYECKUX PEAKITUN PaBHOBECHS] XUMHYECKOW PEaKINK U aHAN3 (GaKTOPOB,
BIIUSIOIINX HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.
3. JJaboparopnas padota «3yueHne BIUSHHS Pa3TMIHBIX
(bakTOpOB HA CMEIIEHNE XUMUYECKOTO PAaBHOBECHSD).
6 | Pa3men 8. . 3ammTa Keiica (¢ ydyeTom Oyayuieid npogeccuoHATbLHOM
OueHuBaTh NoCJaeACTBHSA OBITOBOI U
Xumus B ObITY U . JIeATeJIbHOCTH)
. | IpOU3BOACTBEHHOII 1eSITeIbHOCTH
NPOU3BO/JCTBEHH O . .
YyeJI0BeKa C MO3ULMIA IKOJIOrHYeCKOM
AeATeJIbHOCTH
0e30IacHOCTH
YyeJsioBeKa
Xumus B ObITY U O11eHUBATE MTOCIEACTBUSA OBITOBOH U Ketic (c yuerom Oynymieit mpodeccnoHalbHOM 1eSTEIbHOCTH) OK 01
6.1 | MPOU3BOJCTBEHHO i MPOU3BOJICTBEHHOM JESITETbHOCTU Bo3moxHbIE TEMBI KEHCOB: OK 02
JeSITeNbHOCTH YeloBeKa C MO3UIMI 9KOJIOTMUYeCKO 1. [ToTeruienre KIMMaTa U BEICBOOOKICHHE Fa30BBIX THIPATOB CO 8§ 8‘7‘
YenoBeKa 0€30MacHOCTH JTHA OKeaHa.
2. bynyiue maTepuansl Ui MAITHHOCTPOSHHUSL.
3. HoBble MaTepuabl sl COMTHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE PaCTUTEIbHBIX MPENapaToB.
7 Pa3zpen 7. HccaenoBarb CBOMCTBA OPraHUYeCcKUX
KauecTBeHHBIC U HEOPraHMYeCKNX BelleCTB €
peakuuu HCNO0JIb30BAHNEM KAaYeCTBEHHbIX




OpPraHn4eCKux u

HEOPraHU4eCcKHX
BellleCTB
/.1 Ob6napyxeHnue HccnenoBaTh KaueCTBEHHBIE PEAKIIUN - JlaGopatopHas paboTa AHATUTUYECKUE PEAKIIUHA aHHOHOB. OK 01
HEOPraHMYeCKUX HEOPraHMYECKHUX BEIECTB 1. IlpakTyeckue 3alaHus Ha COCTABJICHUE YPAaBHEHUH peaKIuii
KaTHOHOB U aHUOHOB O0OHApY)KEHHSI aHWUOHOB, B T.4. B MOJICKYJISIPHOW U HOHHOU
dbopmax.

7.2 OGHapy*)KeHHe HccnenoBaTh KaueCTBEHHBIE PEAKITUN 1. JlaGoparopuast paGoTa (Ha BHIGOD): OK 01
OpraHMYeCKHX BelecTs | OPTAaHNIECKHX COCIMHEHHH OTACBHBIX - KauyecTBeHHbIE peakiiK HAa OT/AEIbHBIE KJIACChl OPTraHUYECKUX
OTIENBHBIX KiTaccoB ¢ | KJIACCOB BEIIECTB;

MCTIOJIh30BaHUEM - . [IpakTueckue 3aqaHus HA COCTABJICHHE KAYECTBEHHBIX
KAueCTBEHHBIX PEAKIUI peakiuii 0OHapyKeHHsI OPraHUYEeCKUX COeTMHEHU.
8 Pa3nen 8. Knaccudunuposats HeopraHuyeckue KonTpoabsHnas padora «CTpoeHue M CBOMCTBA OPraHMYeCKUX
CtpoeHue u BEILIECTBA B COOTBETCTBUU C UX BelIeCTB»
CBOMCTBA CTPOEHUEM
OpPraHu4vecKux
BeleCTB
8.1 Knaccudukanus, 1. 3aganus Ha cocTaBieHHEe HAa3BaHUM opraHudeckux coeaunHeHuii | OK 01
CTpOEHHE U [0 TPUBUAIBHON WIIK MEXJIYHAPOIHON CUCTEMaTH4eCKON
HOMEHKJIaTypa VY cTaHaBIMBaTh 3aBUCUMOCTH (DU3UKO- HOMEHKJIaType.
OpraHUYECKUX XUMHUYECKHUX CBOICTB HEOPraHMYECKUX 2. 3ajaHus Ha COCTAaBJICHHUE MOJHBIX M COKPAIICHHBIX
BEIIECTB BEIECTB CTPYKTYPHBIX OpMyI
8.2 CBoiicTBa VY cTaHaBIMBaTh 3aBUCUMOCTH (PU3UKO- 1. 3aganus Ha COCTaBJICHHE yPaBHEHUN XUMUYECKUX PEAKIIHil C OK 01
OpPraHUYECKUX XMUMHYECKUX CBOMCTB OPraHU4YeCKUX y4acTHUEM OPraHMYECKUX BEIIECTB HA OCHOBAHHMH UX COCTaBa U OK 02
COeIMHEHU N BEIIECTB OT CTPOCHHSI MOJIEKYII CTPOCHHUSI.

2. 3aiaHus HA COCTaBJICHHE YPAaBHEHUN XUMUYECKUX PEAKIIHiA,
WJUTIOCTPUPYIOIUX XUMUUECKHUE CBOMCTBA C YUETOM MEXAaHU3MOB
MPOTEKaHUs JaHHBIX PEAKIIMI U TEHETUYECKOM CBA3U
OPraHUYECKHUX BEIIECTB PAa3HbIX KJIACCOB.

3. JlaboparopHas pabota «[lomydeHue 3TuIeHA U U3yUYEHUE €TO
CBOMCTBY.




8.3 | Oprannyeckue O6ocHOBBIBaTH 3HaueHueE U npumeHenne | [IpakTuko-opreHTHPOBAHHBIE 33JaHUS IO COCTaBICHUIO OK 01
BEIllECTBA B OpPraHWYEeCKUX BEIIECTB B OBITOBOU U XUMUYECKUX PEAKIIUN C y4aCTUEM OPraHMYECKHX BEIECTB, OK 02
KU3ZHEACSITEIIBHOC TH | TPOU3BOJACTBEHHOM JESITEIIBHOCTH UCIIOJIB3YEMBIX I UX UACHTU(UKAIIMHU B OBITY U
YeJ0BeKa. YelloBeKa UX (PU3UKO-XUMUICCKIMU MPOMBIIIICHHOCTH.

[TpousBoaCcTBO M CBOMCTBaMH
MIPUMEHEHUE
OpPraHUYECKUX
BEIIIECTB B
MIPOMBIIIIICHHOCTH

1 IpuxaagHoit MoayJib

9 | Pazgen 9. HNHTepnperupoBaTh XMMHYECKHUE 3ammTa Keiica (¢ yueTom Oyayuueil npogeccuoHaaIbHOM

HccaenoBanue u npouecchl U fABJieHus1 B Ouochepe JAesiTeJIbHOCTH)
XHMUYECKHI aHAJIN3
00beKTOB Onochepnl

9.1. | OcHOBBI Ta0OPaTOPHOH|BBIOIHATE TOJHBIN ITUKIT 1. JTabopatopHas pabora «OCHOBBI JJAOOPATOPHOU MTPAKTUKI. OK 01
MIPaKTUKH B PKCIIEPUMEHTAIIBHOTO UCCIEA0BaHUS C 2. 3a1a4M Ha BBIYKCIICHUE CPEHETO 3HAUYCHUS
npodeccuoHabHBIX  (COOMIOACHUEM MPaBUII OE30MaCHOTO SKCIIEPUMEHTAJIbHBIX IAHHBIX, [IOTPELIHOCTH.
naboparopusix oOpallleHus ¢ BeleCTBAMU U 3. [IpencraBienue pe3ynbTaTOB IKCIEPUMEHTA B Pa3THYHON

mabopaTopHBIM 000PyIOBAHUEM dopme (Tabnuna, rpaduk,)

9.1. | Xumuyeckuil aHaanus HccnenoBaTh XuMU4ecKuil cocTaB mpoo 1. Tect «CBoiicTBa U COCTaB BOIBI». OK 01

2 | mpo6 Bomp! BO/IbI 2. [IpakTHKO-OpPHEHTHPOBAHHBIE TEOPETUUECKHE 3a/IaHUS HA 8§ 82
7

CoCTaB BOJbI U CITOCOOBI BbIPAXKCHUSA KOHI_IeHTpaLII/Iﬁ U nepecUeT

KOHI_ICHTpaI_II/Iﬁ (C HCIIOJIb30BAHUEM HOPMATHBHBIX ,I[OKYMCHTOB).

3. JlabopatopHas pabora «O4ncTKa BOJIBI OT 3arps3HEHUID.

4..JIabopatopnas pabota «Omnpenenenue pH BobI 1 ee
KUCIIOTHOCTH;




5. JIaboparopnas padora «OrnpeneneHue >KeCTKOCTH BOJIbI U
CIOCOOBI €€ YCTpaHEHUSI».

9.3

HccnenoBanue
00BEKTOB OHOChEpHI

HccenenoBaTh XUMUYECKUI COCTAB
00BEKTOB OHOChEpHI Ha IPUMEpE
MPOIYKTOB IMUTAHUS, BOJIBI U TIOYBHI

3amura Keiica

BosMmokHbIE TEMBI ITPOCKTOB!

1. ViccnenoBanue coctaBa MUHEPAILHOM BOJIBI M PEKOMEHAAINH
0 €€ MCIOJIb30BaHUIO.

2. VccnenoBanmne pa3pymaroniero NeHCTBAS MPUPOIHON BOJIBI HA
YOYBY.

3. UccnenoBanne KayecTBa MATHEBOM BOJIBI.

4. UccnenoBanue mpoO BOJOTPOBOAHON BOJIBI HA IPEAMET
YCTPAHEHHUS JKECTKOCTH.

5. Ycrpanenue ®eCcTKOCTH BOJIBI B CEITbCKOXO03SIMCTBEHHOM
JEeSITEIbHOCTH.

OK 01
OK 02
OK 04
OK 07
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