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Pabouass mporpamma y4eOHOM IUCHUIUIMHBI «XUMHUS» pa3zpaboTaHa B
coOoTBeTCTBUH ¢ DenepanbHbIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
cpeaHero mpodeccuoHaapHOro obpazoBaHus 1o crnenuaiabHoctd  09.02.07
WNudopManinoHHbIe CUCTEMBI U MPOTPAMMHPOBAHUE, yYTBEPXKACHHOTO [Ipmkazom
MunucrepctBa obpazoBanuss U Hayku Poccum ot 09.12.2016 r. No 1547,
denepalbHBIM  TOCYIApCTBEHHBIM 00pa3oBaTeIbHBIM CTaHAAPTOM CPEIHETrO
obmiero oOpa3oBaHwusi, yrBepkaeHHOTO [Iprkazom MuHHCTEpCTBOM 00pa3oBaHUs
u Hayku Poccum ot 17.05.2012 1. Ne 413 (pen. Ilpuxazom MwunHCTEpCTBA
oOpazoBanus u Hayku Poccuu ot 12.08.2022 r. Ne 732), mpuMepHO# mporpaMmoii
00111e00pa3oBaTeIbHON yUeOHON NUCHUIUIMHBI « XUMUS» ISl Tpo(eccrnoHaIbHbBIX
00pa30BaTEeIbHBIX OpraHu3aluu, PEKOMEH0BAaHHON denepanbHbIM
rOCy/1apCTBEHHBIM OIO/IKETHBIM o0pa3oBaTeNbHBIM yUpeKIECHUEM
JIOTIOTHUTEIBHOTO  MpodeccuoHANbHOTO 00pa3zoBaHusl «VHCTUTYT pa3BUTHA
npodeccruonanbHoro oopazoBanusi» ot 30 HOsOps 2022 r. mporokon Ne 14 u
PekoMenpanusMu no opraHu3aliy MOJYYEHHUs] CpPEeJHEro oOuiero oopa3oBaHus B
npeenax OCBOCHUsI 00pa3oBaTeNbHBIX MPOTPAMM CPETHETO MPO(ecCHOHATIBHOTO
oOpa3oBaHMsl Ha 0a3e OCHOBHOTO oOuiero odpasoBaHus (mucbMo JlemaprameHra
roCyJ1IapCTBEHHOM MOJIUTUKH B cepe cpeHero npodhecCUOHAIbHOT0 00pa3oBaHUs
u npodeccuoHanbHOro 00ydeHuss MuHHCTepcTBa mpocBenieHuss Poccum ot
01.03.2023 . Ne 05-592).

CocraBurenu:  mpenogaBaTend  KageApbl — 00I1e00pa3oBaTEIbHBIX
mucuuiuinH Hepsibosa T.B., k.1.H. ['amenko 2.0.

PaccMmoTpena Ha 3acenanum kadenpbl 001e00pa3oBaTeIbHBIX JUCIMITIHH

«Yy 04 20 3 r., mpotokon Ne

W.o. 3aB. xadenpoii QZ}/j Mocksutuna JI.H.
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1. ACIIOPT TPOT'PAMMBI YUEBHOM JIUCIATLIMHBI

«XHUMMUSA»
1.1. O61acTh NPUMEHEHUsI IPOTrPAMMBI

[Iporpamma yueOHOM NUCIMIUIMHBI SIBISETCS YACThIO MPOTPAMMBbI TOATOTOBKU
crenuanucToB cpeaHero 3BeHa B cootBerctBuu ¢ ®I'OC CIIO no cnenuanbHOCTH
09.02.07 NHdopMamoHHBIE CHCTEMBI U TPOrPAMMHUPOBAHHE.

1.2 MecT0 IMCUMIUIMHBI B CTPYKType NPOrpaMmbl NOATOTOBKH
CHENHMAJINCTOB CPeIHEro 3BeHa

OO6mieoOpazoBaTenbHas NUCHUILIMHA «XUMHUS» H3y4daeTcss Ha 0a30BOM
YpOBHE B 00111€00pa30BaTEILHOM IIUKJIE Y4€OHOTO TJiaHa OCHOBHOM
npodeccuoHaIbHOM oOpa3zoBaTeabHON Mporpammsel  crenuanbHocTu: 09.02.07
NudopmarimoHHbie CUCTEMBI U TPOTPAMMHUPOBAHUE.

TpynoeMKOCTh AUCIUIUIMHBI «XUMUs» Ha 0a30BOM YPOBHE COCTaBIISIET 68
4acoB, M3 KOTOpHIX 64 wyaca - 0a3oBbli Moaynb (6 pas3genoB) u 6 4YacoB -
npuKiIagHod monayiab (1 paszmen), BKIIOYAONIUMN MPAKTUKO-OPUEHTUPOBAHHOE
coJiep>KaHre KOHKPETHOM MPOQPECCUU WIH CIIEIIUATIEHOCTH.

1.3. Hean 1 3a1a4u JUCUUILIMHBI — TPEOOBAHMSA K Pe3yJbTAaTaM O0CBOCHUSA
AUCUMIIUHBI:

1.3.1. Ileau u 3212494 TUCHATIJIMHBI

@opMUPOBAHUE Y CTYJICHTOB IPEACTABICHUS O XUMUYECKON COCTABJISAIOIIEH
€CTeCTBEHHOHAYYHOM KapTHHBl MHpPA KaK OCHOBBI TMPUHATHS pEUICHUNA B
JKU3HEHHBIX W TPOU3BOJCTBEHHBIX CHUTYyallUsX, OTBETCTBEHHOTO IOBEIACHUS B
MIPUPOTHOU Cpele.

3ajauM JUCUUIIMHBI:

1) chopmupoBaTh TOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB U SIBJICHUH B OKPYKAIOLIEH Cpelie, IEIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3M M B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHUS  COCTaBIATH  (OPMYJbl  HEOPraHUYECKUX U
OpraHMYeCKUX BEIIECTB, YPABHEHUSI XUMHUYECKUX PEaKLUid, OOBACHITh UX CMBICI,
UHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3)  chopmupoBaThb HABBIKM TNPOBEJICHUA MPOCTEHIINX XHMHYECKUX
HKCIIEPUMEHTAIbHBIX HCCIEAOBAHUNA C COONIIOJIEHHEM TpaBWJI 0€301acHOro
oOpallieHusl ¢ BEIIECTBAMU U J1abOPaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh YMEHHUS MCIOJb30BaTh HH(MOPMAIIMIO XUMUYECKOTIO XapakTepa 13
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Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh ~ yMEHHMS ~ NPOTHO3UPOBATH  TMOCIEACTBUSL  CBOEH
NEATETPHOCTH W XUMHWYECKHX MPHUPOIHBIX, OBITOBBIX W MPOU3BOICTBEHHBIX
MIPOLIECCOB;

6) chopmMupoBaTh MOHUMAHNE 3HAYNMOCTH JIOCTHKEHUN XUMUIECKON HAYKU

Y TEXHOJIOTUH AJI Pa3BUTHS COLIMAILHON M MPOU3BOJICTBEHHOM cdep.



1.3.2. [lnanupyembie pe3yJbTAThl 0CBOEHHS 00111€00pa30oBaTe/IbHOI TUCHUILUIUHBI B c0oTBeTcTBUM ¢ ®I'OC CIIO u Ha

MP 01 a) 6a30BbIe JJOTHYECKUE ACHCTBUS:

- CaMOCTOSITEIILHO (bopMyIMpOBaTH 51
aKTyaJqu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK WIN
OCHOBaHHUS JUId CpaBHEHHUs, KiIacCUPUKALUU U
000011IeHN;

- ompenensaTb  LeNd  JACSATENbHOCTH,  3a7aBaTh

napaMETpbl U KPUTCPUHU UX JOCTHIKCHUA,
BBIABJIATH 3aKOHOMEPHOCTHU U IIPOTUBOPCUHUA B
PaCCMATPUBACMBIX SABJICHUAX

ocaose PI'OC COO
Koa
HAaUMCHOBAHUC
(bopMUpyeMBIX IlnanupyemMble pe3yibTAaThl OCBOCHUS IUCHUATIINHbBI
KOMIIETCHIINHN
Oo61mmue JAucuuninHapHble

OK O1. JIP 05 B yacTu Tpy0BOr0 BOCIIUTAHUS: [IP6 2 BmameTh CUCTEMOW XHWMHYECKUX 3HAHUU,
Bri6upats - TOTOBHOCTb K TpPyAYy, OCO3HAHHE LEHHOCTH | KOTOpasl BKIIOYAET: OCHOBOIMOJATAIOIINE TOHATUS
CIOCOOBI peIIeHs] | MACTEepPCTBA, TPYAOTIO0HE; (XUMHUYECKHI  DJIEeMEHT, aToM, DJIEKTPOHHAas
3a1a4 - TOTOBHOCTh K  aKTHBHOW  JICATEIBHOCTH | 000J0YKA aTOMa, S-, P-, U-3JIeKTpOHHBIC OpOUTAITN
po(EeCcCUOHANBHO | TEXHOJOTUYECKOW W COIMAJbHOW HAIpPaBIECHHOCTH, | aTOMOB, WOH, MOJIEKYJIA, BAJICHTHOCTb,
17| CIIOCOOHOCTh ~ MHUIIMUPOBATh,  IUIAHUPOBATh U | DJIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHUCIICHUS,
JEATEeIIbHOCTH CaMOCTOSITEJILHO BBITIOHSATH TaKyIO JAEATEIbHOCTD; XUMHYECKasi CBsI3b, MOJIb, MOJSIpHAs Macca,
NPUMEHUTENBHO K | - MHTEPEC K Pa3au4HbIM cpepaMm npodhecCUOHANbHOU | MOJSPHBIA ~ OOBEM,  YIVIEPOJHBIA  CKEJET,
Pa3IUYHbIM JeATEIIbHOCTH, (GyHKIIMOHATBHASA TpYIINa, paauKan, HW30MepHs,
KOHTEKCTaM OBnajieHNe YHUBEPCATBHBIMU YUCOHBIMU U30MEpPHI, TOMOJIOTUYECKHM  psii, TOMOJIOTH,

MO3HABATEIbHBIMU JICUCTBUSMMU: YIJIEBOJIOPO/IbI, KHUCJIOPOA- M a30TCOJEpIKaIlne

COCIMHEHNs, OMOJIOTUYECKH aKTUBHbBIC BEIECTBA
(YrineBojbl, *Upbl, O€IKU), MOHOMEp, IMOJUMED,
CTPYKTYpPHOE€  3BEHO,  BBICOKOMOJIEKYJISIPHbIE
COEIMHEHUS, KPUCTAJUIMYECKAss pELIeTKa, THIIbI
XUMHYECKUX peakuui (OKHCIUTENBHO-
BOCCTAHOBUTEJBHBIE, 3K30-U JHAOTEPMHUYECKHUE,
peakuu HMOHHOTO oOMeHa), pactBop,
ANEKTPOJIUTHI, HE3JIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS JIUCCOIMALINS, OKUCIUTEb,
BOCCTAHOBUTEJb, CKOPOCTh XMMHUYECKOM peaKInu,
XUMHUYECKOE€ PABHOBECHE), TEOPUM M 3aKOHBI
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- BHOCUTh KOPPEKTHBBI B JI€ATEJIbHOCTh, OIIEHUBATH
COOTBETCTBHE PE3YJIbTATOB IIEJIAM, OIICHUBATh PUCKHU
MOCJIE/ICTBUM JIEATEIbHOCTH;

- pa3BUBAaTh KPEATHUBHOE MBIIUJICHUE MPHU PELICHUU
YKU3HEHHBIX MPoOIJieM

JIP 07 6) 6a30BbIC HCCIIEIOBATCIBCKHUE ICHCTBHSA

- BIAJIETh HAaBBIKAMHU Y4€OHO-UCCIEI0BATEIBLCKON U
MPOCKTHOW JIEATEIIbHOCTH, HaBbIKAMHU pa3pelieHus
po0em;

- BBUIBJISITh  NPUYMHHO-CJICJACTBEHHBIE CBA3U W
aKTyaJu3upoBaTh 3a7ady, BBIJIBUTaTh THUIIOTE3Yy €€
pelIeHUs], HaXOUTh apryMEHThI JJis J0Ka3aTeIbCTBa
CBOMX YTBEpPXKICHUW, 3aJaBaThb I[apaMeTpbl U
KPUTEPUH PELLICHUS;

- AQHAM3UPOBATh TMOJYYEHHBIE B XOAE PEUICHUA
3a7a4l  pe3ysIbTaThl, KPUTUYECKH OILICHUBATh UX
JIOCTOBEPHOCTh, POTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBUSIX;

- YM€Th TIEPEHOCUTHh 3HAHUS B IO3HABATEIIBHYIO U
MPAKTUYECKYIO0 00J1aCTH KUZHEACATEIbHOCTH;
- yMETb HHTETPUPOBATH 3HAHUA U3
MpeAMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIC UJICH, MIPEJjIaraTh OpPUTMHAIIbHbBIC
MOAXOJIbI M PEILICHUS]; CTIOCOOHOCTh UX MCTOJIb30BAHUS
B II03HABATEJIbHON U COLIUAIBHOM ITPAKTUKE

pa3HbIX

(Teopusi XMMHUYECKOTO CTPOCHHS OPTraHUYECKUX
BEIIECTB AM. bytneposa, TEOpUs
AIEKTPOJIUTHIECKOU JIMCCOIAAIINH,
nepuoguuecku 3akoH .M. MeHneneeBa, 3akOH
COXpaHEHHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHH, (PAKTOJIOTHICCKUE
CBEJICHHS O CBOWCTBAaX, COCTaBE, NOJYYCHUU H
Oe30macHOM HCTIOIb30BAHUH BAKHCHIIINX
HEOPraHUYECKNX H OPraHUYECKHUX BEIIECTB B
OBITY U IPAKTUYECKOM JEATEIbHOCTU YEJIOBEKa;

- YMETH BBISIBJISITh XaPAKTEPHBIC IPU3HAKU U
Y B3aUMOCBSI3b M3YUCHHBIX MOHATHH, MPUMEHATH
COOTBETCTBYIOIIIUE  IIOHATHUS TPH  ONHUCAHUU
CTPOCHUS M CBOWCTB B3aMMOCBSI3b H3YYCHHBIX
MOHSATHUM, IPUMEHATh COOTBETCTBYIOIIUE ITOHATHS
pu OIMCAaHUU CTPOCHUSA 5 CBOMCTB
HEOPTaHWYECKUX U OPTaHUYECKUX BEIIECTB U HX
MPEBPAILCHU; BBISBIISITD B3aUMOCBS3b
XUMHUYSCKHUX 3HAHUU C MOHSITUIMH u
MPEJICTABICHUSIMHA JPYTUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;
[IP6 3 yMerhb WUCHONB30BaTh HAUMEHOBAHUS
XUMHYECKUX  COCIMHEHUWA  MEXKIYHApPOIHOTO
COI03a TEOPETUYECKOM M NPUKIATHOW XUMHUU M
TPUBUAJIBHBIE HAa3BaHMUS BAXKHEHIIMX BEIIECTB
(?THIEH, allCTUJICH, 0700 (500703 8 dbeno,
dbopmanibieru, YKCyCHas KHUCJIOTa, TJIWIIMH,
yrapHbli Ta3, YrIeKUCIIbIA ra3, aMMHUaK, rameHas
W3BECTh, HEramieHas HW3BECTh, NMHUThEBas CoJa M
JPYTUX), COCTABIATH (hOPMYJIIbl HEOPTAHUUYECKHUX U
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OpraHUYCCKHUX BCIICCTB, YPABHCHHUA XHUMHWUYCCKUX
peaKuHﬁ, OOBACHATHL HX CMBICII; IIOATBCPIKIATH
XAPAKTCPHBIC XHMMHUYCCKHC CBOMCTBA BCIICCTB

COOTBCTCTBYOITUMHU OKCIICPUMCHTaMH )41
3aIInucCiaMu ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKum”I;
- YMCTb YCTaHaBJINBATb IMPHUHAIJIC)KHOCTD

W3YyYECHHBIX HEOPraHUYECKUX W OPraHUYECKUX
BEIIECTB K OIPEICICHHBIM KJIacCaM M TpyIIam
COCMHECHUN, XapaKTepU30BaTb HUX COCTAB U
BOKHEUINIME  CBOWCTBA;  ONPEAEHATh  BHUIbI
XUMHUYECKUX CBsized  (KOBaJIeHTHas, WOHHas,
METaJUIMYECKas, BOJIOPOJIHASA ), THUIIBI
KPUCTAJUTNYECKUX peLIEeTOK BEILIECTB;
KJIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIIUY;
- chopMHpOBaTh MPEACTABICHUS: O XUMHYECKOM
COCTaBJISIFOIIEH E€CTECTBEHHOHAYYHOM KapTHUHBI
MHpA, POJM XHUMUUA B IIO3HAHUM SIBJICHHUU
Opupoabl, B (QPOPMUPOBAHUU MBIIUICHUS U
KyJbTYpbl ~ JIMYHOCTH, €€  (YHKIIMOHAILHOMN
IPAaMOTHOCTH, HEOOXOIUMOW  JJIS  PEIICHUS
MPAKTUYECKUX 3a1a4 " 3KOJIOTUYECKHU
000CHOBAHHOTO OTHOIIICHUSI K CBOEMY 3JI0POBBIO U
MIPUPOTHOM CpEJIE;

I[IP6 4 ymeTp NOPOBOAUTH pacyeThl IO
XUMHYECKUM dhopmynam " YpPaBHEHUSIM
XUMHYECKUX  PEaKUMM C  HCHOJIb30BAaHHUEM

bu3IIecKuX BEJINYUH, XapaKTepU3yOIUX
BEIIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAacCCHhl,
o0beMa (HOpMallbHBIE ~ YCIIOBHSI)  Ta3oB,

KOJIMYCCTBA BCIICCTBA, MCIIOJIb30BaTb CUCTCMHBLIC
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XUMHUUYCCKUEC 3HAHUA I IIPUHATHA pGHICHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTyallUAX, CBA3AHHBIX C
BCIICCTBAMH U UX ITPUMCHCHUCM

OK 02.
Hcnonb3oBaTh
COBPEMEHHBIE
CpEICTBAa IIOUCKA,
aHanu3a "
WUHTEPHPETALNH
uH(popManuu 17§
MH(OpPMAIIMOHHbIE
TEXHOJIOTUH  JJIS
BBINIOJIHEHUA 3a7a4
po(eCCUOHATIBHO
U JeITeNbHOCTH

B o6acTu IeHHOCTH HAyYHOTO MTO3HAHUS:

JIP 04 chopMUpOBAaHHOCTE ~ MHPOBO33PCHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd U OOIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha
JManore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MecTa B
MOJIMKYJIBTYPHOM MUpE; COBEPIIICHCTBOBAHUE
S3bIKOBOM M YHUTATEIbCKON KYJIbTYpbl KaK CpEICTBa
B3aMMO/JICUCTBUSL MEXK/Y JIIOJIbMU U TO3HAHUS MHPA;

OCO3HAHME  I[EHHOCTM  HAYYHOW  JEATEIbHOCTU
TOTOBHOCTH OCYIIECTBIIATh IPOEKTHYO 151
HCCIIEIOBATEIIbCKYIO JIEATEIIBHOCTh NHINBUIYAJIBHO U
B IpyIIIIE

OBnaneHue YHUBEPCAIIbHBIMU y4eOHBIMU

MO3HABATEIILHBIMU JCHCTBUSMH:

MP 04 B) pabota ¢ undpopmaruei:

- BIIAQJCTh HABBIKAMHU TIOJydYeHUsS WH}OpMaIruu wu3
UCTOYHUKOB  Pa3HbIX  THIIOB,  CAaMOCTOSITEIHHO
OCYIIECTBIISITh TOWCK, aHalli3, CUCTEMATHU3AIHI0 H
WHTEPIPETANNI0 WHPOPMAIMKA PA3TUIHBIX BHUIOB U
dbopm npeacTaBICHUS

- CO3/71aBaTh TEKCTHI B PA3IMYHBIX (popMaTax ¢ ydeToM
Ha3HaueHUS WH(OpPMAIMU U I1EJEBOM ayIUTOPUH,
BBIOWpAs ONTHUMATbHYIO (OpMYy TPEACTABICHUS U

BU3YyaJIN3allNH,
- OLICHUBATb AOCTOBCPHOCTD, JICTUTUMHOCTD
I/IH(I)OpMaI_II/II/I, cC COOTBCTCTBHUC IIPpaBOBBIM u

[IP6 3 yMers TUJIAHUPOBATH U  BBIIOJHSTH
XUMUYECKUI SKCIIEPUMEHT (mpeBpanieHus|
OpraHMYEeCKMX  BEIIECTB  NpPHU  HArpEeBaHMH,

MOJIyYeHUE OTUIEHA W H3YyUYEHHE €ro CBOWCTB,
KAUECTBEHHbIE PEaKUWU Ha albJAETubl, Kpaxmad,
YKCYCHYIO KHCIIOTY; JAeHarypaiusi O€JKOB NpH
HarpeBaHUM, IBETHbIE PEAKIUU OEIKOB; MPOBOAUTH
peaklM HOHHOTO OOMEHa, ONpEeNessiTh Cpeny|
BOJHBIX PAacCTBOPOB, KAYECTBEHHBIC PEAKUHUHU HA
cynbdar-, kapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHHSI; pelIaTh SKCIEPUMEHTAIbHBIE 33/1a4 I10
teMam  "Metaue" uw "Hemeramnwei") B
COOTBETCTBUH C MpaBUJIaMH TEXHUKH]
0e30MacHOCTH TpU OOpallleHuU C BELIECTBAMHU U
7a00paTOpPHBIM  00OpY/IOBAaHUEM; TMPEIACTABIIATH
pe3yNbTaThl XUMUYECKOIO IKCIIEpUMEHTA B (opme
3aIIMCU YPAaBHEHUM COOTBETCTBYIOIIMX PEAKIUN U

dbopMynupoBaTh  BBIBOJBI HAa OCHOBE  ATHUX
pE3yNbTATOB;

[IP6 6 yMeTp aHaIM3UpPOBaTh XHUMHUYECKYIO
uHopMaluIoo,  MOJy4YaeMyl U3  pa3HbIX

HMCTOYHHUKOB (CpPEACTB MaccoBoil HWHpopmaIuu,
cetb UHTEpHET U npyTHE);

- [1P6 4 BnageTh OCHOBHBIMU METOJAMU HAYIHOTO
MO3HAHUSI BEHIECTB M XUMHUYECKUX SIBICHHM
(mabmronieHue, U3MEpEHUE, AKCIIEPUMEHT,
MOJICJIUPOBAHUE); YMETh MPOBOJAUTH PACUETHI MO
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MOPaTbHO-ITHUYECKUM HOpMaM

- ACIIOJIB30BaTh CPENICTBA MHPOPMAITMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTUHA B PEIICHUHU
KOTHUTHUBHBIX, = KOMMYHHUKAaTHUBHBIX U
OpPTraHMU3AIMOHHBIX 33724 C COOJII0ICHUEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKHA 0€30MTaCHOCTH,
TUTHUEHBI, pecypcocOepeKeHH s, TPaBOBBIX U
THYECKUX HOPM, HOPM MH()OPMAIIMOHHON
0€30IacHOCTH;

- BIIQJICTh HaBBIKaMU PACIIO3HABAHUS U 3AIUTHI
uH(popManuu, THPOPMALIMOHHON 0€30MacHOCTH
JUYHOCTH,

XUMUYEeCKUM  (GopMyaaM U ypaBHEHHSIM
XUMUYECKUX  peaKIui C  HMCHOJIb30BaHUEM
bu3nUecKux BEJIMYMH, XapaKTePU3YyIOMINX

BEILIECTBA C KOJIMYECTBEHHON CTOPOHBI: MAaccChl,
o0beMa HOpMaJbHbIE YCIIOBUS) ra30B, KOJIMUYECTBA
BEILIECTBA; UCIIOIb30BATh CUCTEMHBIE XUMUYECKHE
3HaHUS JUIA NPUHATHS PEUICHUNA B KOHKPETHBIX
YKA3HEHHBIX CUTyauusXx, CBSA3aHHBIX Cc
BEILIECTBAMH U UX ITPUMEHEHUEM

OK 04.
DddexTuBHO
B3aMMOJICCTBO

BaTh U paboTaTh B

KOJIJICKTHUBC
KOMaHIC

)51

- TOTOBHOCTB K CaMOpPAa3BUTHUIO, CAMOCTOATCIbHOCTH U

CaMOOIIPEICIIEHHUIO;
MP 03 OsBnagenue HaBbIKAMU y4eOHO-
HCCJIEI0OBATEIIBCKOM, MPOEKTHOM H  COLMAIIbHOM
JICITEIBHOCTH,

OBnajieHHe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JNIEUCTBUSIMHA:

JIP 07 ©) coBMecTHast AeATEIbHOCTD:

- TOHMMAaThb M  HCHOJIb30BaTh MPEUMYIIECTBA
KOMaHJIHOM ¥ MHJIUBUIYaIbHOU pabOThI;

- TMPUHUMATh 1I€JIM COBMECTHOW JI€ATEJIbHOCTH,
OpraHU30BBIBaTh U KOOPAUHUPOBATH JEHCTBUS MO €€
JTOCTHUKCHHUIO: COCTaBIIATH J1aH JICUCTBHUH,
pacrpenensTh pojd C y4eTOM MHEHHM yYacCTHUKOB
00CYXJ1aTh PE3yIbTaThl COBMECTHOM padOTHI;

- KOOPAMHUPOBATh U BBHITIOJHATH Pa0b0Ty B YCIOBUAX
peaNbHOTO0, BUPTYaJbHOTO © KOMOMHHPOBAHHOTO
B3aUMOICUCTBUS;

[IP6 3 ymeTh IMJIaHUPOBATh W BBITIOJIHSTH
XUMHAYECKU AKCIEPUMEHT (mpeBparieHus
OpPraHUYECKUX  BEIIECTB IpPU  HarpeBaHUH,
MOJIYYEHHE STUJICHA W U3YYEHHUE €ro CBOICTB,
KaueCTBCHHBIC PEAKIMU Ha aJbJETUIbI, Kpaxmall,
YKCYCHYIO KHCJIOTY; JeHaTypauus O€JKOB TMpu

HarpeBaHWM,  LBETHbIE  peaKkluu  OEJKOB;
MPOBOJIUTH peakuuu MOHHOTO oOMeHa,
ONpENENAITh cpeny BOJHBIX pacTBOPOB,

KaueCTBEHHbIE PEAKIIMU Ha Cylb(aT-, KapOOHAT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHMUS;

[P0 5 pemiath 3KCIEpUMEHTANIbHBIE 3aJa4H
no TtemaM "Metamibsl" u  "Hemeramnisl" B
COOTBETCTBUH C MpaBUJIaMH TEXHUKU
0e30MacHOCTH MpU OOpaIleHUH C BEIIECTBAMU U
7abopaToOpHBIM  000PY/IOBaHHWEM; TIPEIICTABISATh
pe3ysbTaThl XUMUYECKOTO 3KCIIepUMEHTa B (hopme
3allMCU YPAaBHEHUN COOTBETCTBYIOIIMX PEAKIUNA U
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OCYILIECTBJISITh ~ TO3UTHUBHOE  CTpaTerudyeckoe | popMyaupoBaTh BBIBOJBI Ha OCHOBE  3THX
MOBEJICHUE B PA3JIMYHBIX CHUTYalUsAX, IPOSIBISATH | pe3yJIbTaTOB
TBOPYECTBO U BOOOpaKeHUE, ObITh HMHUITUATUBHBIM
OBnajieHne YHHBEPCAJIbHBIMU PETyJISTUBHBIMU
NEUCTBUSIMU:
MP 02 r) npunsTue cedst U APyrux JIOAei:
- IPUHUMATh MOTHUBBI W apTyMEHTHI APYTUX JIOJIEH
MIPU aHAJIM3€ PE3yJIbTaTOB JACATEILHOCTH;
- IPU3HABaTh CBOE MPaBO M IMPaBO APYTUX JIOJEH Ha
OIITNOKU;
pa3BUBaTh CHOCOOHOCTH MOHUMATh MHUP C TMO3UIIMH
JIPYTOro YeaoBeKa
OK 07. JIP 14 B o6acTi 3KOJIOTHYECKOT0 BOCITUTAHUS
" . P61 chopMHpOBaTh MPEJCTABICHUSA: O
CopelicTBOBaTh - c(hopMHPOBAHHOCTb  DKOJOTHYECKOM  KYJIBTYPHI, . .
XUMHYCCKOU COCTaBJISIOIICH
COXpaHEHUIO MMOHMMAHUE  BJUSHUS  COLMAJIbHO-DPKOHOMHYECKHUX .
. . . | €CTECTBEHHOHAYYHOUN KapTUHBI MUPA, POJIU XUMUU
OKpY KaroIien MIPOIIECCOB HA COCTOSIHWE MPHUPOIHON U COIUATIbHOU .
B MMO3HAHUU SIBJICHUN MPUPOJIbI, B (POPMUPOBAHUH
Cpelpl, Cpenpl, OCO3HaHHUE r100aJIbHOTO xXapakTepa
MBIIIUICHUSI W KYJbTYphl  JIMYHOCTH, €€
pecypcocOepex HKOJIOTUYECKUX TTPOOJIeM; . .
. . (YHKIIMOHATIBLHON TPAMOTHOCTH, HEOOXOAUMOI
€HUI0, TPUMEHATH | - IUIAHUPOBAHUE M OCYIICCTBICHUE JEHUCTBUU B
. . | g pemeHus — MPaKTHYECKUMX  3aJa4 |
3HAHUS 00 | OKpyXkarolieil cpeiae Ha OCHOBE 3HaHUS Ieyei
. DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHUS K
M3MCHCHUH YCTOMYMBOIO Pa3BUTHUSI UEJIOBEUECTBA,; .
. . CBOEMY 3/I0POBbBIO U MPUPOTHOU CPEJIE;
KJIMMarTa, aKTUBHOE HEMpUsTHE JEHUCTBUM, MPUHOCSIINX Bpe.
. [1PG 5 ymerh cobmonath mpaBuia SKOJIOTUYECKU
TIPUHITUTIBI OKpY>Karolien cpee; .
11e71ecO000pa3HOTO MOBEACHUS B OBITY U TPYIO0BOMH
OEepEKIIUBOTO - YMEHHE MPOTHO3UPOBAThH HeOJIaronpusiTHbIC
JEATeIbHOCTH B LENAX COXPAHEHUsI CBOETO
MPOM3BOICTBA, AKOJIOTUYECKHE  TOCIEACTBUS  IPEANPUHUMAEMBIX . .
. . 3I0POBbS U OKPYKAIOIIEH MPUPOTHON CpEIbI;
b HeKTUBHO JNEUCTBUM, TPEAOTBPAILATH UX; .
% . | YAUTBIBATh OMACHOCTH BO3JEHCTBUSI HA IKUBbBIC
JICCTBOBATH B | - paCIIUPEHUE OMbITa ACATEIBHOCTH HKOJOTHYECKOM
. OpraHu3Mbl ONPEACIICHHBIX BEIIECTB, IOHUMAs
Ype3BbIYaHBIX HanpaBJIE€HHOCTH; " .
CMBICT TOKa3zaTeNsl MPeNeSIbHOW  JOMyCTUMOM
CUTYyaLUsIX MP 03 OBJIaJICHUE HaBBIKAMU y4eOHO- S —
HCCJIEI0OBATEILCKOM, MPOEKTHOM W  COLMAJIbHOMN P
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JACATCIBHOCTH,

[IK 2.4.
Ocy1iecTBIATh
pa3paboTKy
TECTOBBIX HAOOPOB
U TECTOBBIX
CLIEHApHEB IS

JIP 09. 'oTOBHOCTH M CITOCOOHOCTH K 00pa30BaHuUIO, B
TOM 4HCIIe caMOOOpa30BaHUIO, HAa MPOTSHKEHUHM BCEH
YKU3HU; CO3HATEIIbHOE OTHOIICHUE K HEMPEPBIBHOMY
00pa30BaHMIO KaK YCIIOBUIO YCTICILTHOM
npohecCHOHaNBHOM U OOIIIECTBEHHOM EATEIHLHOCTH.

MP 01. YMeHune camoCTOATENBHO ONPEAEHATh LETU
NEATEIbHOCTH M COCTaBIIATH IUIAHBI JESTEIbHOCTH;

[IP6 1 CdopmMupoBaHHOCTH MPECTABICHUNA O
MECT€ XMMHUH B COBPEMEHHOW HAay4YHON KapTHHE
MUpa; MOHUMaHUE POJIM XUMUHU B (POPMUPOBAHUU
Kpyrozopa # (YHKIHMOHAIBLHONH TPaMOTHOCTH
YEJIOBEKA JIJIs1 PEIICHUS MPAKTUYECKUX 3a/aY;

[IP6O 3 BnaneHue OCHOBHBIMHM  METOIaMU
HAYYHOT'O ITO3HAHHWS, UCIOJb3YEMBIMU B XUMHH:

IIPOrpaMMHOI'0

T — CaMOCTOSITEJIbHO OCYILECTBIIATh, KOHTPOJIUPOBATh U | HAOJIOACHUE, OIMCaHuE, U3MEPEHUE,
KOPPEKTUPOBATh JACATEIBHOCTh, HCIOJb30BaTh BCE | DKCIIEPUMEHT; yMEHHUE 00padaThiBaTh, OOBSICHATH
BO3MOJKHBIE PECYPCHI UL JOCTHIKECHHUS IIOCTABJIEHHBIX | pE3yJIbTaThl IIPOBEACHHBIX OIBITOB W J€jIaTh
neaed W peadu3aluu  IUIAaHOB  JCSATEIBbHOCTH; | BEIBOABI, TOTOBHOCTh M CIOCOOHOCTh MPHUMEHSTH
BBIOMpaTh YCHCIIHbIE CTPATeTMH B  PA3IMYHBIX | METOABI MO3HAHUS TPH PEHICHUH MPAKTUYSCKUX
CUTYyaIUAX 3a/jad4;

IK 10.1. JIP. 13. Ocosuanueii  BeiOOp  Oyaymeii | [IPO 1 ChopMupOBaHHOCTE NPENCTABICHUNA O

O6pabaThIBaTh npodeccun u BO3MOYKHOCTEHN peanu3anuy | MECTE€ XUMHHM B COBPEMEHHON HAy4YHOH KapTHHE

CTaTUYECKUI U | COOCTBEHHBIX >KU3HEHHBIX IJIAHOB; OTHOILICHHE K | MUPA; IOHUMAHWUC POJIM XUMUH B (bOpMI/IpOBaHI/II/I

JMHAMHUYECKUM Ipo(hECCHOHATBHOM IEATENFHOCTH KaK BO3MOKHOCTH | KPYro3opa u (pyHKLHOHAILHOM

I/IH(l)OpMaI_[I/IOHHHﬁ y4dacTtusa B peuieHun JINYHBIX, O6HICCTBGHHI:IX, IrpaMOTHOCTHU YCcJIOBCKA I PCUICHUA

KOHTCHT. roCyJapCTBEHHBIX, OOLIEHAMOHAIBHBIX POOIIEM. MPAKTAYCCKUAX 3ana4,
MP 03. Bnasienye HaBbIKaMM [TO3HABATEIBHOM, IIP6 3 Bnagenue OCHOBHBIMM — METOJAMU

y4eOHO-UCCIIEI0BATEILCKOM U MTPOSKTHOM
NEeATEeIbHOCTH, HABBIKAMHU pa3pelieHus mpooiiem;
CIIOCOOHOCTH Y TOTOBHOCTH K CAMOCTOSITEThHOMY
MOMCKY METOJIOB PEIICHUS NPAKTUYECKUX 3a]1a4,
MPUMEHEHUIO PA3JIMYHbIX METOJ0B

MO3HAHUA.B CO3/IaHUU HOBOM 0a3bl MaTepUaIbLHOM
KyJbTYPBI, B PEIICHUU TJI00ATBHBIX MPOOIeM
YCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA

HAyYHOTO TIO3HAHMSI, WUCIIOIh3YEMBIMH B XHMHHU:
HaOII0/IeHUE, OTHCaHue, HU3MEpCHHUE,
AKCIIEPUMEHT; yMeHuEe 00padaThiBaTh, OOBSICHSTH
pe3yNbTaThl TMPOBEJACHHBIX OMNBITOB U JENaTh
BBIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSTH
METO/bl TO3HAHMSI TP PEIICHUU MPAKTHUUECKUX
3ajay;

[IP6 5 Bnamenue  mpaBuUiIaMU  TEXHHUKHU
0€30MacHOCTH TPH HMCIOJIb30BAaHUU XUMUYECKUX
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BEILIECTB;

1K 10.2.
Pa3pabateiBath
TEXHHYCCKHC
JOKYMEHTBI JIJIsI
yIpaBJICHUS
UH(POPMAIIMOHHBIM
U pecypcaMu

JIP 09. 'oToBHOCTB U CIOCOOHOCTH K 00pa30BaHuIO, B
TOM YHCJIE CaMOOOpa30BaHUIO, HAa TPOTSHKCHUH BCEH
YKW3HU; CO3HATEIIbHOEC OTHOIICHUE K HENPEPHIBHOMY
00pa30BaHUIO KakK YCIIOBUIO YCTICILTHOM
npodecCHoHaBEHOM M O0IIECTBEHHOM IeATeTLHOCTH.

MP 01. YMmeHue caMOCTOSTENIBHO OMNPEACNATh U
JIEATEILHOCTH M COCTaBJIATH IJIAHBI JESTCIHHOCTH,
CaMOCTOSITEJIbHO OCYIIECTBJISATh, KOHTPOJUPOBATh U
KOPPEKTUPOBAaTh JIESITEILHOCTh; MCIOJIL30BAaTh BCE
BO3MOYKHBIE€ PECYPCHI ISl JOCTHXKEHUS OCTABJICHHBIX

ueneﬁ )51 pcalin3annnu IIJIaHOB ACATCIBbHOCTH,
BI)I6I/IpaTI> YCIICIIHBIC  CTPATCTHMM B PaA3JIMYHBIX
CUTyalusax

I[IP6 3 BrnageHnwe OCHOBHBIMH METOJIAMU
HAyYHOTO TIO3HAHMSI, HUCIIOIh3YEMBIMU B XHUMHHU:
HaOIIoICHME, OTIFICaHUE, HU3MEpEHHUE,
AKCIIEPUMEHT; YMEHHE 00pabaThiBaTh, OOBSICHSITH
pe3yNbTaThl MPOBEACHHBIX OMNBITOB M JIeNaTh
BBIBOJIbI; TOTOBHOCTh M CIIOCOOHOCThH MPUMEHSTH
METO/Ibl MO3HAHMSI TPU PEUICHUU MPAKTUYECKHUX

3ajad;
I[IP6 5 Bnagenue npaBUJIaMH  TEXHUKH
0€30MaCHOCTH TIPU MCIOJIb30BAHUM XUMHUUYECKUX
BCIIIECTB;

[MIP6 6 CdopMUpOBaHHOCTH  COOCTBEHHOM
MO3HMIIMKM TI0 OTHOIICHHIO K  XMMHYECKOH
uH(popmaru, noJiy4yaeMou u3 pa3HBIX
WCTOYHHKOB
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIIEOBPA3OBATEJILHOM

AN CHUITIMHBI «XUMUSA»

Bujx yueOHoi padoThl

O0BeM B yacax

O0bemM 00pa3oBaTe/ibHOI MPOrPaAMMBbI TUCITUIITIHHBI 68
B T.Y.

OcHOBHOE coJiepKaHue 64
B T. U..

TEOPETUICCKOE 00yUCHHE 22
MPAKTUYECKUE 3aHSATHUS 20
1abopaTOpHBIC 3aHIATHS 22
[IpodeccnoHaIbLHO-OPUEHTHPOBAHHOE COIEPKAHUE

(comep:kaHue MPUKJIATHOTO MOTYJIs1) 6
B T. U..

TEOPETUYECKOE 00yUCHHE 2
MPAKTUYECKUE 3aHATUA 4

Ipome:kyrouHasi arrectanus (nuddepeHnpoBaHHbIN 3a4eT)
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2.2 TemaTuyecKHid IVIAH U COAEPKAHUE YUeOHON JUCHUIINHBI

Dopmupye
HaunmeHoBanue Conep:xxanue yue0HOro marepuajia (0OCHOBHOe M podecCHOHAIBHO- O0bem | MbIe
pa3aejioB H TeM | OPMEHTHPOBAHHOE), JIA0OpPaTOPHbIE U MPAKTHYECKHE 3aAHATHS, IPUKIATHON Moy ab UacoB | KommeTeH
100
1 2 3 4
OCHOBHOE cO/Iep:KaHue 66
Paznen 1. OcHOBBI CTPOEHHS BelleCTBA 6
OcCHOBHOE conepKaHue 4
Teopernueckoe oOyueHue 2
CoBpeMmeHHass Mozellb CTpOeHHs aroMa. CHUMBOJIMYECKUU S3bIK XUMHUHA. XUMWYECKUN
AIIEMEHT. DJIEKTpOHHasA KOoH(urypauus aroma. Kiaccudukanus XuMUYECKUX 3JIEMEHTOB
Tema 1.1. (s-, p-, d-amementor). BayeHTHBIE AJIEKTPOHBI. BaJeHTHOCTh. DJEKTpOHHAS MPHUPOJA 2
Ctpoenue XUMHUYECKOHN CBS3H. DIEKTPOOTPULATENBHOCTh. BHUIbI XUMHUYECKON CBSA3U (KOBAJIEHTHAS,
4TOMOB VMOHHAs!, METAJJINYEeCKas, BOJOPOIHAsI) U CIIOCOOBI ee 00pa3oBaHus
XHMHHCCKHIX JlaGopatopHble 3aHATHS 2 OK 01
JJIIEMEHTOB U ~ _ _ _
npUpoa Pemenue 3ananuii Ha UCIIOIB30BAHNE XUMHUYECKOM CHMBOJIMKH 1 Ha3BaHHUi COeMHEHMH
XUMITIECKOM [0 HOMEHKJAType MEXIYHAPOJHOIO COK3a TEOPETHYECKOW M INPUKIAJHON XMUMHH M
CBS3H TPUBHAJIBHBIX HA3BaHMM JUIsl COCTaBJICHHUS XHMHUYECKUX (OpPMYJT JABYXaTOMHBIX
COECUHEHUH (OKCUAOB, CYyIb(UIOB, TUAPUIOB MU T.I.) U APYTUX HEOPraHUYECKUX 5
COEJIMHEHHUI OT/AEIJIbHBIX KJIACCOB.
[IpakTrueckue 3alaHnsl HA YCTAHOBJIEHUE CBSI3U MEXY CTPOCHHEM aTOMOB XMMHUYECKHX
AJIEMEHTOB M TMEPUOJIMYECKUM HW3MEHEHHEM CBOWCTB XMMHUYECKHUX JJIEMEHTOB M UX
COCJIMHEHUHM B COOTBETCTBUM C TOJIO)KEHUEM [leprnoanieckom CUCTEMBI.
Tema 1.2. OcHOBHOe cofiepKaHue 2 OK 01
[Tepuoanueckuii
3aKOH W IIpakTH4yeckue 3aHATHUS 2 OK 02
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tabmuma JI.1.
MenneneeBa

ITepuoanueckas cucrema xXuMu4eckux 3iiemMeHToB [[.1. Menneneesa. @usnueckui
CMBICHT

ITepuonnueckoro 3akona J[.M. MeHueneeBa. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB
XUMHUYECKUX DJJIEMEHTOB, O0Opa3yeMbIX MMH TIPOCTBIX M CIIOXKHBIX BEIIECTB B
COOTBETCTBHM C TMOJIO)KEHUEM XHMHYECKOTOo sjeMeHTa B Ileproandeckoil cucreme.
MupoBo33peHueckoe U HaydyHoe 3HadeHue [lepnommueckoro 3akona /I.11. Menneneesa.
[Iporno3er .M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKHUX 3JIEMEHTOB. PermieHue
MIPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aIaHUN HA XAPAKTEPU3ALMIO XUMUYECKUX
IeMEHTOB «MeTtaummueckne / HEMETaUIMYECKUE CBOMCTBA, DJECKTPOOTPHUIATEIHHOCTD
XAMHUYECKUX 3JIEMEHTOB B COOTBETCTBUHU C UX AJIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B
MIEPUOJIMYECKON CUCTEME XUMUUYECKUX 3neMeHTOB J[.M. MenneneeBay»

Paszgea 2. XuMu4yeckune peakuuu

10

Tema 2.1.
Tumner
XUMHYECKUX
peaxkuui

OcHoBHOE€ COACpPKaHuC

Teopernueckoe o0yueHune

Knaccuduxkaiys v TUIIBI XUMHUYECKUX PEaKIMM C y4aCTHEM HEOPraHMUECKUX BEIECTB.
CocrapiieHuE ypaBHEHUN peaKkIuii COeIMHEHMS, Pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa, B T.4.
peaKLuil TOPEHUs, OKUCIICHHSI- BOCCTAHOBIICHMUSI.

YpaBHEHUST OKUCIIEHUSI-BOCCTAaHOBIICHUS. CTeneHb okucieHus. OKUCIUTENb U
BOCCTAQHOBUTEIIb.

CocTtaBiieHHE U YPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMH METOIOM
ANEKTPOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUU B IPUPOJIE,
MPOM3BOJACTBEHHBIX MTPOLECCAX U )KUZHEAEATEILHOCTA OPraHU3MOB

JlabGopaTopHblie 3aHATHS

KonuuecTBeHHbIE OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U
pacyeTsl 0 YpaBHEHUSM XMMUYECKHUX peakuuid. MoJib Kak eAMHHUIA KOJIMYECTBA
BellecTBa. MossipHasi Macca. 3aKOHbI COXPAHEHHUS MACChl U SHEPTUU. 3aKOH ABOTaJIpoO.
Monsipabiit 06beM razoB. OTHOCUTENbHAS TUIOTHOCTD Ta30B. PacyeTsl o ypaBHEHUsIM
XUMHUYECKHUX PEaKIUi ¢ UCIOIb30BaHMEM MACChl, 00beMa (HOpMaJIbHbIE YCIOBHUS) T'a30B,
KOJIMYECTBA BEUIECTBA

OK 01
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Tema 2.2.
DIIEKTPOJIUTHYE
cKas
JIUCCOIMAIINS U
VOHHEINA 00MEH

OcHOBHOe coaepxaHue

Teopernueckoe o0yueHnue

Teopust snexTponuTUyecKol auccouuanuu. WoHBI. DJIEKTPOJIUTHI, HEIIEKTPOIUTHI.
Peakuuu nonnoro oomena. CocTaBiieHHEe peakluii HOHHOTO OOMEHa ITyTeM COCTaBJICHUS
UX TIOJIHBIX M COKpAIEHHBIX HMOHHBIX ypaBHEHWI. KHCIOTHO-OCHOBHBIE pEaKIIMH.
3aaHus Ha COCTABJIEHUE NOHHBIX PEAKIUI

OK 01
JlabopaTtopHble 3aHATHSA OK 04
JlabopaTtopHas pabota "Turnbl XUMHYECKUX peaKiiuii".
HccnenoBanue TUNOB (IO COCTaBY U KOJIMUYECTBY MCXOJHBIX U 00Opa3yrOIIMXCS BEIIECTB)
U TPU3HAKOB XUMHUYECKUX peakuuil. IlpoBeneHume peakuuii WOHHOro OOMEHa,
OIIpEEIEHUE CPEbl BOJHBIX PACTBOPOB. 33/IaHUs Ha COCTABJICHUE NOHHBIX PEAKIIH
Kontpouabnast
Crpoenue BelecTBa 1 XUMHYECKHE PEAKIIMU
padora 1
Pa3nen 3. PacTBOpBI
Tema 3.1, OCHOBHOE Co/iepKaHne
[TonsiTue o
pacTBopax IpakTHYecKue 3aHsATHSI
OK 01
PactBopenue kak (usnko-xumuyeckuid nponecc. PactBopsl. CriocoObl MPUTrOTOBIICHUS OK 02
pacTBOopoB. PactBopumocTh. MaccoBasg 10Ji1 pacTBOpPEHHOro BemectBa. (CMbICH 0KO7
[1K2.4

MOKa3aTesss NPeAebHO JIOMYCTUMOM KOHLIEHTPAUUU W €r0 MCIIOJb30BAHUE B OLICHKE
HKOJIOTMYECKOI 0€30IacHOCTH.

[IpaBuma SKOJOTUYECKU TEECO00Pa3HOTO TTOBEACHUS B OBITY U TPYJOBOU ACATEIHHOCTH
B LEJSAX COXPAHEHMSI CBOETO 3J0POBbSI M OKPYXKAIOLIECH NPUPOJHON CPEAbI; ONACHOCTH
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BOBHCﬁCTBHﬂ Ha JXHUBBIC OpPTaHU3MbI OIMPCACICHHBIX BCIICCTB.
Pemenue IMPAKTUKO-OPUCHTUPOBAHHBIX PACUCTHBIX Ba,Z[aHI/IfI Ha paCTBOPLI,
HCIIOJIb3YCMBIC B OBITOBOM M HpOPIBBOI[CTBGHHOfI JACATCIIBHOCTH YCJIOBCKA

Tema 3.2. JlaGopaTopHble 3aHATHS 2
HCCFCHOBaHHe JlaboparopHast paboTa «IIpUroToBICHHE PACTBOPOBY.
CBOHCTB [IpuroroBieHne pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHIEHTpauuu (C MPAKTUKO- 9
pacTBOpPOB OpPUEHTUPOBAHHBIMH BOIIPOCAMM) U ONIPE/ICTICHUE CPEeJIbl BOJHBIX PACTBOPOB.
Pemienue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB
Paznea 4. CTpoeHue U CBOHCTBA HEOPTAHMYECKHUX BEIECTB 16
OcHOBHOE coaep:xaHue 4
Tema 4.1.
Knaccudukanus, | Teoperuueckoe o0yueHue 2
HOMEHKJIaTypa ”
I, [IpenMet Heopranudeckoi xumun. Knaccudukaius Heopranndeckux BemiecTB. [Ipoctbie
N U CJI0KHBIE BeriecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCUIbI, TUIPOKCHU/IBI,
X BENIECTB KHUCIIOTBI, COJIN). B3aMOCBSI3b HEOPTAaHUUECKUX BEIIECTB. ArperaTHble COCTOSHUS
BemecTBa. Kpucrammueckue u amopdHbie BelmecTBa. TUITBI KPUCTATUIMYECKHUX PEIIETOK 9
(aToMHast, MOJIEKYJIIpHas, MOHHAS, METAJUTUNYECKas ). 3aBUCUMOCTh (PU3HMUECKUX CBOWCTB
BEILIECTBA OT TUNA KPUCTAIIIMYECKOU PEIETKU. 3aBUCUMOCTh XUMHYECKON aKTUBHOCTHU
BEIIECTB OT BUJa XUMUYECKOMN CBSI3HM U TUIIA KPUCTAILNINYECKOU pemeTKU. [IpuunHbl
MHOT000pa3usi BEIIECTB
IIpakTyeckue 3aHATHS 2
HoMenknaTypa HeopraHu4eCcKuX BEIIECTB: Ha3BaHUE BEIIECTBA UCXO/S U3 UX
XUMHUYECKOH (hOpPMYJIBI UJIU COCTaBIIEHUE XUMHUECKON (hOPMYJIBI UCXO/s1 U3 Ha3BaHUS OK 01
BelecTsa 1o mexayHapoaHoit (MIOITAK) wiu TpuBrUaabHOM HOMEHKIIATYPE. 2 OK 02
Pemmenue nmpakTHYECKUX 3ajaHUM TI0 KJIaCCU(PUKAIINKA, HOMEHKIIAType U XUMHUYECKUM K2 4

dbopmyamM HEOPraHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB (YrapHBIH ra3, yriaeKUCIIbIi
ra3, aMMHaK, raiieHasi i3BeCTh, HEralleHasl U3BeCTh, IMTHEBAS COJIA U IPYTUX): HAa3bIBaTh

18




Y COCTaBJIATH POPMYJITbI XUMHYECKHUX BEIIECTB, OMPEACIATh MPUHAICKHOCTD K KIIACCy.
HcTounnky XuMuueckoi nHpopmarmu (CpeIcTB MacCOBOM MH(pOpMAIH, ceTh HTepHEeT
u npyrue). [lorck naGOpMAaINK M0 Ha3BaHUSAM, HIACHTU(HUKATOPAM, CTPYKTYPHBIM
dbopmynam.

Tema 4.2.
dusuke-
XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEIIIECTB

OcHoOBHOE coJiep:KaHue

Teopernueckoe o0yueHnue

Mertamisl. O01ue pu3ndeckue 1 XuMUIECKHe CBOMCTBA MeTaJuI0B. CriocoOb!
NOJIyYECHUSI. 3HAYEHUE METAJNIOB M HEMETAJIOB B IIPUPOJIE U )KU3HEAECATEIBHOCTH
YeJoBeKa U Oprannu3MoB. Koppo3usi MeTayIo0B: BUABI KOPPO3HH, CIIOCOOBI 3aIUTHI
METaJUIOB OT KOPPO3UHU

Hemetamibl. O6mue ¢pusndeckre 1 XUMUYECKHE CBOMCTBA HEMETAUIOB. TUTHYHBIE
cBoiictBa HeMeTasuioB [V- VII rpynm. Knaccudukanus 1 HoMeHKIaTypa COeIMHEHUM
HeMeTauioB. KpyroBopoThl OMOT€HHBIX AJIEMEHTOB B PUPOJIE.

IIpakTuyeckue 3aHATHSH

XHUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX BEUIECTB (OKCUIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB MPOCTHIX
BEIIECTB, BOAOPOIHBIX COCIMHEHN, BBICHIUX OKCUIOB U TUIPOKCUIOB.

JlabopaTopHble 3aHATHSA

JlaGoparopHas pabota «CBolcTBa METaIIIOBY». B3anMoielicTBHE METAIJIOB C BOJOM, a
TAKX€ C paCTBOpPaAMH COJIEN M PaCTBOPAMU KUCJIOT. B3anmoneincTeue cepHOr U a30THOU
KHUCJIOT ¢ Menibto. CoCTaByieHUE YPaBHEHUM XUMUYECKUX PEAKIIMI C y4aCTUEM MPOCTHIX U
CJI0’KHBIX HEOPTAaHWYECKUX BEIIECTB: METAJIOB U HEMETAJJIOB; OKCUIOB METAJJIOB

JlaGoparopHas paboTa «XapakTep JUCCOIUALNY PA3TUUYHBIX THAPOKCUIOBY.
CocraBneHue ypaBHCHHI XUMUYECKUX PEAKITUN C Y4ACTHEM MTPOCTHIX U CJIOKHBIX
HEOPTaHWYECKUX BEIIECTB:, HEMETAIIOB U aM()OTEPHBIX DJIEMEHTOB; HEOPTaHUYECKUX
KHUCIIOT, OCHOBAaHUHN 1 aM()OTEPHBIX TUIPOKCUOB; HEOPTAHUYECKUX COJIEH,
XapaKTEPU3YIOINX UX CBOMCTBA.

OK 01
OK 02
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niponieccoB. [Ipunumn Jle [larense

JlabopaTopHasi padora

JlaGoparopHas pabora «CKOpPOCTh XUMHYECKUX peakiuid. CMeleHne XUMHYECKOTO
paBHOBecus» PelieHne NpPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHMil Ha aHanu3 (HAKTOPOB,
BIIMAKOIIMX HAa W3MEHEHHE CKOPOCTHM XHWMHYECKOM pEeakuuh, B T.4. C TMO3ULUHU
HKOJIOTUYECKHU 1[EJIECO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOW JEATEIBHOCTH B IEJISIX
COXPaHEHUsI CBOETO 3/I0POBb U OKPYKAIOIIEU IPUPOJHOU CPELBI.

PenieHre npakTuKO-OpMEeHTUPOBAHHBIX 3aJaHUI HA IPUMEHEHUE TpuHImMna Jle-

Tema 4.3. OcHOBHOE coaep:xaHue
Unentuduxanus | JlabopaTopHble 3aHATHS
Heopranudecku | JlaGoparopras pabora «aeHTuduUKaIms HEOPraHUIECKUX BEIIECTBY.
X BEILIECTB Pemienne OSKCIEpMMEHTANBHBIX 331ad IO XWMHYECKMM CBOWCTBAM METAJUIOB U OK 01
HEMETAJUIOB, IO PACIIO3HABAHUIO U MOJYUCHUIO COCTMHEHUI METaJIIOB M1 HEMETAJLJIOB. I[IK 2.4
N nentudukaims HeopraHM4eCKUuX BEIIECTB C UCTIOIb30BAHUEM UX (DU3UKO-XUMUYECKUX
CBOMCTB, XapaKTepHbIX KaueCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cyab(art-,
KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHUS
Kontpouabnast .
CBoiicTBa HEOPraHUYECKUX BEIIECTB
padora 2
Pasnen 5 Kunernueckue u TepMoAMHAMUYECKUE 3aKOHOMEPHOCTH IPOTEKAHUSI XUMUYECKUX
' peakuun
OCHOBHOE coJiepKaHuE
Tema 5.1
CKODOCTL Teopernueckoe o0yyenmne
XI/IMIp)IquKHx CKOpOCTh peakiiiM, €€ 3aBUCUMOCTh OT PA3IMYHBIX (PAKTOPOB: MPUPOBI PEATUPYIOITUX
eaxuit BCILIECTB, KOHIICHTPAIMM pEarupyrolldx BEIIeCTB, TeMMepaTypbl W  IUIOHIATU
P ) peaKIMOHHON TOBEpPXHOCTH. TermioBble 3M(PEKThl XUMUYECKHX peakiuil. JK30- U
XUMHYECKOE
SHJIOTEPMHUYECKHUE, PEAKIIUH.
paBHOBECHE . .
O6paTUMOCTh peakiuil. XMMHUUECKOE PAaBHOBECHE U €r0 CMEIIICHHE MO]T IeHCTBUEM OK 01
pa3MYHbIX (PaKTOPOB (KOHIIEHTpAIMs PEareHTOB UK MPOAYKTOB PEaKIUy, 1aBJICHUE, OK 02
TeMmrepaTypa) JJisl CO3JaHus ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX K 2.4
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‘ [IIaTense a1 HAXOXKICHUS HarpaBJICHUA CMCIICHUA

IpodeccnoHAILHO-OPHEHTHPOBAHHOE CO/leP:KaHHe (CoAepKaHNe NMPUKJIATHOTO MOTYJISA)

Pa3nen 6. Xumus B ObITY M IPOU3BOACTBEHHOM 1eITEJILHOCTH Y€JI0BEKA
Xumus B ObITY OCHOBHOE cofiep/KaHue OK 01
U OK 02
NPON3BOCTBEH Teopernueckoe o0yueHnmne OK 04
HOM Hogelimme 1ocTHkEHNST XUMHYECKOW HAYKA U XUMAYECKOW TEXHOJIOTUU. Poib 0K 07
fesTenpHOCTH | XMMHH B 00CCIICUCHIH 9KONOTUIECKOM, YHEPTeTHICCKON H MHUIIEBOIT 6€3011aCHOCTY, K 10.1.
JEIOBEKA pa3BuTHU MeAULMHBL. [IpaBuia norcka u aHanM3a XUMHYECKOW HH(OpMaALUKU U3 K 10.2
Pa3IMYHBIX UCTOYHUKOB (Hay4YHasi ¥ y4eOHO-Hay4YHas JIUTepaTypa, CpeiCTBa MacCOBOM
uH(popmanuu, cetb MIHTEpHET)
IIpakTHYeCcKHe 3aHATHS
[Touck 1 aHAIN3 KEHCOB O MPUMEHEHUN XUMUYECKHUX BEIIECTB U TEXHOJIOTHMH C y4E€TOM
Oyaymieil nmpodeccnoHalbHOM AESATENIbHOCTH MO TeMaM: KpacKH, UCTOYHHMKH SHEpPTUH,
OpraHUYECKUE U MUHEpaNbHbIE YI0OPEHHUS, JIEKapCTBEHHBIE BEIIECTBA, OITOBAS XUMUSL.
3amurta: [Ipencrapienue pe3yibTaToOB PEIICHUsI KEHCOB B POpMe MUHU-TOKIIA]A C
Mpe3eHTaIuen
Paznea /. CTpoeHue U CBOHCTBA OPraHNY€eCKHX BELIECTB 24
OcHOBHOE coaepxkaHue 4
Teopernueckoe o0yueHue
Tema 7.1. [losiBneHME M pa3BUTHE OPTaHUYECKON XUMHUM KaKk Hayku. [IpenmeT oprannyeckoim
Knaccnpukaums | xyvpm. Mecro u 3Hauenne OpPraHNYECKON XHUMHUU B CUCTEME €CTECTBEHHBIX HAYK. OK 01
» CTPOCHHUC U XHUMHUYECKOE CTPOCHHE KaK MOPANOK COEAUHEHHs aTOMOB B MOJIEKYJIE COTJIACHO HX IK2.6.
HOMCHKJIATypa | gamentHOCTH. OCHOBHBIC IOJIOKECHUS TECOPHUH XHMHUYECKOTO CTPOCHHS OPraHUYECKUX K 2.4
OPraHM4CCKUX | coenuuenuii  A.M. bByrtnepoBa. VYTIiIepoaHbli CKEJIET OPraHU4eCKOW MOJICKYJIbI.
BCHICCTB 3aBHCHMOCTh CBOWMCTB BEIIECTB OT XHMHYECKOIO CTPOCHHS MOJeKyd. M3omepus wu

U30MEDBI.
[Tonsitue o pynkimonansuou rpynne. Pagukan. [Ipunnumns! knaccuduxanum
OpPraHUYEeCKUX COeAMHEHNN. MexXIyHapOoIHas HOMEHKJIATYpa U HPUHIIMIIBI
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HOMEHKJIATyphl Opranndeckux coeauHeHuil. [lonsrre 06 azoTcoaepkamumx
COEJIMHEHUSX, OMOJOTUYECKH aKTUBHBIX BEIIECTBAX (YIJIEBOJIAX, JKUpaX, OenKax u Jp.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMEP, NOJUMED, CTPYKTYPHOE 3BEHO)

IIpakTnyeckue 3aHATHS

HomeHnkiaTypa opraHnyecKux COeTMHEHHUM OTAEIbHBIX KJIACCOB (HACHIIICHHBIE,
HEHACBIIIICHHBIC U APOMATUYECKUE YTIIEBOJAOPO/Ibl, CHUPTHI, (PEHOJIbI, aJIbJICTHIbI,
KETOHBI, KApOOHOBBIE KUCIOTHI U JIp.) COCTaBIIEHUE MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYJI OPraHMYECKUX BEIIECTB OTJACIbHBIX KJIACCOB, UCIONB3YS UX
Ha3BaHMS MO0 CUCTEMATUUYECKON U TPUBUATIBHON HOMEHKIIAType (3TUJICH, alleTUJICH,
runepuH, hbeHos, GopManbAeru, YKCyCHast KUCJIOTa, TIUIUH). PacyeTsl npocreiiiien
(GhopMyJIbl OpraHUYECKON MOJIEKYJIBLUCXOS U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 7.2.
CBolicTBa
OPraHUYECKUX
COE€INHECHUN

OcHoBHOE CoOACpKaHuC

12

Teopernueckoe o0yueHune

- OU3MKO-XUMUYECKUE CBOICTBA OPraHUYECKUX COEIUHEHHH OTIENbHBIX KJIaCCOB
(0coOeHHOCTH KJTacCU(PUKALIMM U HOMEHKJIATYphl BHYTPHU KJIacca; TOMOJIOTHYECKUH s U
oOmiast gopmyna; muzomepusi; (HU3NUECKUE CBOMCTBA; XMMHUYECKHE CBOMCTBA; CHOCOOBI
MOJTy4eHus1): TpeaeTbHbIe YTIIEBOAOPOALI (aKaHbl ¥ LWKIOATKaHbI). ['opeHne meraHa
KaK OJUH M3 OCHOBHBIX HCTOYHMKOB TEIUIa B MPOMBINUIEHHOCTH U ObITy. CBOICTBa
MPUPOJIHBIX YTIIEBOJOPOIOB, HAXOXKIEHUE B MPUPOJIEC U MPUMEHEHHE aTKAHOB,
- TIpeleibHbIE YIIIEBOAOPOIbI (ATKaHBI ¢ IUKJIOATKAHBI). ['opeHne MeTaHa Kak OJuH W3
OCHOBHBIX HCTOYHHMKOB TeIJIa B MPOMBIIIIEHHOCTH W ObITy. CBOWCTBA MPUPOAHBIX
yII€BOJIOPOAOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE AIKaHOB;

HenpeeNbHbIe (aJIKEHBI, ATKUHBI U aJIKaIUE€Hbl) U ApOMATUYECKUE YTIIEBOAOPOIbI.
['openue aneTuiieHa Kak HCTOUHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHH U1 CBAPKU U
PE3KHU METAJLJIOB

KHCIIOPOJICOIEPIKAIINE COSAMHEHUS (CIUPTHI U (DEHOJIbI, KApOOHOBBIE KMCIOTHI U
3UpBL, aJTbAETU/IbI U KETOHBI, )KUPBI, YTIIeBObI). [IpakTHueckoe npruMeHeHne
STWJICHIJIMKOJISL, ININLEpHuHa, (peHoa. [Ipumenenue Gpopmanbaerunia, aneraibaeruia,
YKCYCHOM KUCHOTHI. Mbljla Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT. MoroIiue cBoiCTBa

OK 01

OK 02
OK 04
[IK 2.4
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MBbLIa

HpaKaneCKne 3aHATUA

CBolicTBa OPraHMYECKUX COEAMHEHUI OTAENbHBIX KJIACCOB (TPUBHAIIbHAS U
MEXIYHapOIHasi HOMEHKJIATypa, XAMUYECKHUE CBOMCTBA, CITOCOOBI MOJTYYEHHUS):
npeeabHbIe (AJIKaHbI U IIUKIIOATKAHbI), HEMIPEAeIbHbIE (ATKEHbI, ATKUHBI U aJIKaJHCHBI)
U apOMaTHYECKUE YTIEBOJOPObI, CIIUPTHI U (PEHOIBI, KAPOOHOBBIE KUCIOTHI U APHPHI,
anbAETUIbl U KETOHBI, AMUHBI I AMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHS.
3agaHus Ha COCTABJIICHUE YPABHEHU XMMHUECKUX PEAKIIMM C yHaCTUEM OPraHUYECKUX
BEILECTB HA OCHOBAaHUM MX COCTaBa U CTPOCHUS
CocTaBiieHue CXeM peaklMil (B TOM YHCIIE [0 IPEJI0OAKEHHBIM LIEOYKaM MpPEeBpalleHuit),
XapaKTEPU3YIOIMX XHUMHYECKHE CBOMCTBA OPraHWYECKUX COCIMHEHHH OTHAEIBHBIX
KJIACCOB, CIOCOOBI MX TIOJYYEHUS W Ha3BaHME OPraHUYEeCKUX COEAMHEHUN 110
TPUBUAJIBHOUN WJIM MEXAYHAPOJIHON CUCTEMATUYECKON HOMEHKIIATYPE.

Pemienne npakTHKO-OPUEHTHPOBAHHBIX TEOPETUUECKHUX 3aJaHUM HA CBOWCTBA
OpraHUYECKUX COEMHEHUN OTNIETbHBIX KJIACCOB

JlabopaTopHas padora

JlabopaTopHas pabora "lIpeBpallleHHs OpPraHMYECKUX BEIIECTB MpPHU HarpeBaHuu'.
[Tomyuenue 3TuIeHA M U3YYCHHE €r0 CBOWCTB. MoaennpoBaHre MOJIEKYNT B XUMHUECKUX
IpeBpalleH Ha MpUMepe 3TaHa, ITUIICHA, alleTUJIeHa U Jp.

JlabopaTopHas pabota. «CBolicTBa cnupToB» WM3yueHue pacTBOPUMOCTH CHHUPTOB B
Bojie. OKHUCIICHHE COUPTOB PA3jIMYHOTO CTPOCHUS XPOMOBOM cmechio. [lomyuenue
auaTUII0BOro 3dupa. Ilosyuenue raunepara Meiu.

JlabopaTtopHas pabora «CBoicTBa KapOOHOBBIX KHUCIOT». PacTBOPUMOCTH pa3IUYHBIX
KapOOHOBBIX KHUCIOT B BOjie. B3ammonelcTBHEe YKCYCHOW KHCJIOTHI C MeETaJJIaMHU.
[Tosryuenue n30amMuIIOBOro 3upa yKCyCHOM KHCIOTHI

Tema 7.3.
Nnentudukarm
s OPraHUYECKUX
BEIIECTB, UX

OcHOBHOE coJiepKaHuE

Teopetnueckoe o0yueHue

buooprannueckue coenuaenus. [lpumenenne u Onosorndeckast pojb yrieBOIOB.

OK 01
OK 02
OK 04
[IK 2.4
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3HA4YEHHUE U
MIPUMCHCHHE B
OBITOBOH U
MIPOU3BOJICTBEH
HOH
EITENBHOCTH
YyeJIOBEKa

OxucIIeHre yrieBOA0B - HCTOYHHUK YHEPTUH )KUBBIX OpraHn3mMoB. O01acTH IPUMEHEHUS
amMuHOKHUCIO0T. [IpeBpatieHus OeIKOB IMUIIK B opraHu3Me. buomorndeckue QyHKITUN
0enkoB. bruomornueckre QyHKITUU KUPOB. PoIb OpraHrdeckoil XUMUHU B PCIICHHH
npo0JieM MUIIEeBOI 6€301aCHOCTH

HpaKaneCKne 3aHATUA

Ponb oprannyeckoil XuMuM B pelieHu MpoOIeM SHepreTHIeckoi 6e30macHOCTH, B
pa3BUTUHU MEIULIMHBI, CO3JaHUH HOBBIX MaT€pUAIOB, HOBBIX HCTOUHUKOB YHEPTHH
(anmpTEepHATUBHBIC HCTOYHUKH SHEPTUH). OMAaCHOCTb BO3JCHCTBHUS HA KUBbIE OPTaHU3MBI
OpPraHUYECKUX BEIIECTB OTJCIBHBIX KJIACCOB (YTIEBOIOPOIBI, CIIUPTHI, (DEHOIIBI,
XJIOPOPTaHUYECKHE MMPOU3BOIHBIC, ATbICTH/IBI U JP.), CMBICI TTOKA3aTeNsl MPEACTHHO
JIOTTYCTUMOW KOHIICHTPAIIH

JlaGopaTopHbIe 3aHITHS

JlaGoparopHas pabora: "MneHTuduKanus OPraHUYECKHUX COSTUHEHHMM OTACIIBHBIX
KaaccoB"

WNnentudukaims opraHMIecKUX COSIMHEHUHN OTICTbHBIX KJIAacCOB (Ha IIpuMepe
abJACTHIOB, KpaxMaia, YKCYCHOM KHUCIIOThI, OEJIKOB H T.I1.) C UCIIOJIb30BaHUEM UX
(U3UKO-XUMHYECKUX CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX peakiuid. JlenaTyparus
Oenka mpu HarpeBaHuH. [[BeTHBIC peaknuy 0eIKOB. BO3HMKHOBEHNE aHATUTHIECKOTO
CUTHAJIa C TOYKH 3PCHHS XUMHUYECKHX MPOIIECCOB MPHU MPOTEKAHNH KaYeCTBEHHOM
pEeaKIyH, MO3BOJISIONICH HASHTH(OUIIMPOBATH NTPEIIOKCHHBIC OPTaHUYCCKHE BEIIESCTBA

KonTposbHas
pabora 3

CrpykTypa 1 CBOWCTBA OPTaHUYECKUX BELIECTB

IpomMe:kyTouHasi aTTecTalMs MO qucHuInHe ( 1udepeHIHPOBAHHBIN 3a4eT)

Bcero

68
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3. YCJIOBHUS PEAJIM3AIIMA ITPOT'PAMMBI YUEFHOM
AN CIUIIJINHBI
3.1. TpeGoBanussi K MHHUMAJIBHOMY  MATEPHAIbHO-TEXHUYECKOMY
o0ecreYeHH 0

JIist peanuzanuy MporpaMMbl AUCHUIUIMHBL AOJKHBI OBITH MPETyCMOTPEHBI
CJIEIyIOLIME CIIENUaIbHbIE TIOMENIEHUS: YU€OHbII KAOMHET XUMHH

OO6opynoBanue y4eOHOro kadOmHera (HarjsiiHble MOCOOMA): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENIEH MOJEKYJ, MOAEIH KPUCTALIMYECKUX PELIETOK,
KOJUICKIIMU TOJMMEPOB; KOJUICKIMS TOPHBIX TOpPOJ M MHUHEpaioB, Talbiauia
MenneneeBa, yueOHble PpuibMbl, HU(POBBIE 00PA30BATEIBHBIE PECYPCHI.

Texnuyeckue cpeacrsa oOy4YeHHMs: KOMIIBIOTED C  YCTPOWCTBAMH
BOCIIDOMU3BEJCHUS 3BYKa, NPHUHTEP, MYJIbTUMEAUA-TIPOEKTOP C 3KPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MPe3eHTep AJIsl MPE3CHTALUM.

O6opynoBanue nadopaTopun U padbo4ux MecT Ja00paTOPUM: MEH3YPKH,
MUIETKU-KaNeIbHUIbI, TEPMOMETPBI, (QHIbTpOBaibHAs OyMara, MNpPOMBIBAJIKH,
CTEKJISIHHbIE TPOOUPKH, PE3WHOBBIE NPOOKH, (QOHAPUKH, HAOOpP pPEAKTUBOB,
CTEKJISTHHbIE TAJOYKU, IITATUBBI IS MPOOUPOK; MEPHbIC UUIUHAPHI, BOPOHKH
CTEKJISIHHbIE, BOPOHKH JAenuTenbHble UuauHapuyeckue (50-100 mu), cTymku ¢
nectukoM, (aphopoBbie YaIllKH, MUHIETHI, (UIBTPHl OyMa)KHbIE, BaTa, Mapis,
YacOBBIE CTEKJA, SJIEKTPOIUIMTKY, J1a0OpaTOPHBIEC IITATUBBI, CIUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOP JJI TOTYyUYEHHUsI Ta30B (MM MPOOUpPKA C ra300TBOJIHON TPYyOKOM),
JepKaTenu JUisi TMPOOMPOK, CKISIHKK JUIsl XpaHEHUsS PEaKTHBOB, pa3aaTOYHbIC
noTku; xumuueckue crakanbl (50, 100 u 200 mi); mmnareny; MTUHLIETHI; TUTCIbHBIC
IIUMIBI, CEKYHIOMEPHI (TaiiMephl), MepHbie TTpoOupku (Ha 10-20 mi1) u MepHbIe
KoJioel (25, 50, 100 u 200 mu1), BonsHas OaHsi (MM TEPMOCTAT), CTEKJISIHHbBIC
MajJ0YKH; KOHMYECKHe KoJIObl jyuisi tutpoBaHus (50 u 100 mur); MHAMKATOpHBIE
MOJIOCKK Juisi  ompenenenuss pH u  crangapTHas WHOMKATOpHAs —IIKaja;
YHUBEpCalbHbIA UHMKATOP; etk Ha 1, 10, 50 M (vwim no3aropst Ha 1, 5 u 10
MJI), OIOpPETKH Il TUTPOBaHHS, MeauiuHckue tmmpuibl Ha 100-150 wmom,
7abopaTopHbIe W/WIIK aHAJTUTHYECKUE Bechl, pH-MeTphl, CylIMIbHBIN KA, U ap.
nabopaTopHoe 000pyAOBaHHE.

3.2. HudopmanuoHHoe obecnevyeHue pean3anum NnporpamMmmel

OCHOBHBIE€ HCTOUYHUKH:

1. Tabpuensu O.C. Xumus. 10 knacc. YrayOneHHslid ypoBenb: yueonuk / O. C.

["abpuensn, U. I'. Octpoymos, C. A. Cnaakos. - [Ipocsemenune, 2022. — 399
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2. Xwumws. 11 kiacc. Yrayonennsiii yposetb: yueounuk / O. C. 'abpuensn, U. T
Octpoymos, C. A. Cnankos, A. H. JIéskun. - [Ipocsemenue, 2022. — 432
JlonosiHUTEe IbHbIC HCTOYHUKM:

http://lib.bsaa.edu.ru — 9b Bearopoackoro 'AY

http://znanium.com — 9BC «3Hannym»
http://e.lanbook.com — IBC «J/IaHb»
http://ebs.rgazu.ru — IBC «AgriLib»

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS yuedHoii
T CHOUTLIAHBI

KoHTpons ¥ oOlEHKa  pe3yiabTaToB  OOy4YEeHHUS  OCYIIECTBISACTCS
npenojaBarelieM B MPOLECCE MPOBEACHUS  NPAKTUYECKUX  3aHATHU U
7a00paTOPHBIX PadOT, TECTUPOBAHMS, a TAKXKE BBIOJHEHHUS OOYyYarOIIMMUCS
WHIUBUYAIbHBIX 3aJaHuil, MPOEKTOB, HCCIeN0BaHUN. Pe3ynbTaThl 00ydeHUs
OTIPEJICIISIIOT, YTO OOydYaroluecs JOJDKHBI 3HaTh, IOHUMATh W JIEMOHCTPUPOBATH
10 3aBEPIICHUU U3YUYEHUS TUCIUTUTUHBI.

st hopmupoBaHMsi, KOHTPOJIS U OLIEHKU PE3yIbTaTOB OCBOCHHS y4eOHOM
JVCHUIUIMHBI UCTIOJIB3YETCSl CUCTEMA OIIEHOYHBIX MEPOIPUATUM, MPEICTABISIONIAS
co0Oll KOMIUJIEKC YYEeOHBIX MEpPOIPHUSTUH, COTJACOBAaHHBIX C PE3yJbTaTaMH
oOyuenus u chopmynupoBaHHeix ¢ ydetom @OI'OC COO (mpeaMeTHbIe
pe3ynbTaThl o aucuuminae) u @I'OC CIIO.

OK/ Moayab/Pa

Pe3yabTaT 00yueHus Tunbl OLEHOYHBIX MEPONPUATHIA
IIK ppen/Tema M y I ponp

| OcHoBHOE€ CoACpKAHUEC

1 Paszen 1. D opMYJIUPOBATH
OCHOBBI pMy.Jip
0a30BbIC MOHATUA U
CTpoeHust
3aKOHBbI XUMUU
BelecTBAa

1. Tect «CTpOCHI/Ie aTOMOB XUMHYCCKHX

1 | OK [Crpoenne | CocTaBisTh XUMUYECKHE .
3JIEMEHTOB U NMPUPOJa XUMUUECKON CBSAZH.

01 j@aromoB (bopMyITBI COeTMHEHHI B
2. 3a1a4yd Ha COCTaBJIEHUE XUMUYECKUX
1 XUMHUYECKNX | COOTBETCTBUU CO .
OpPMYVII IBYXaTOMHBIX WHEHUN (OKCUIIOB
NJIEMEHTOB M| CTCIECHBIO OKHUCIICHUSA bop (by ABYX CO@JI) c (oxcnnos,
CyJIb(GUI0B, TUAPUIOB U T.IL.).
npupoaa XUMHYECKHUX 3JIEMEHTOB, Y A10B, THAPHA .
o 3.3amaHus Ha UCIOJIL30BaHUE XUMHUUECKOU
XUMHYECKON | ICXOISI N3 BAJIEHTHOCTH U o .
CUMBOJIMKH U Ha3BaHUI COEIUHEHUH 110
CBSI3U 3JIEK TPOOTPULATEIIBHOCTH

HOMEHKJIATYPE MEXIYHapOAHOIO COr03a
TEOPETUYECKOU U NPUKIIATHON XUMHUU U
TPUBHAJIBHBIX HA3BAHUMU JJI1 COCTABICHUS
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XUMHAYECKHX (POPMYIT IBYXaTOMHBIX
COeMHEeHUH (OKCHIOB, CYIb(UIOB, THIPUIOB
U T.I.) U IPYTUX HEOPTAHUYECKUX COCTUHEHUN
OT/IEJIbHBIX KJIACCOB

JlaboparopHas pabota

1. Tect «Merammnyeckue / HeMeTaUINYECKIE

1 | OK [[Iepuoauuec .
< CBOMCTBA, DJIEKTPOOTPULIATEIILHOCTD H
. | 01 [kuii 3aKkoH " ’ pOOTpHIL oc
CPOJICTBO K DJIIEKTPOHY XUMHUYECKUX
2 | QK [rabnuua poat poHy
02 LU XapaktepuszoBaTh 3JIEMEHTOB B COOTBETCTBHUE C MX 3JIECKTPOHHBIM
MeﬁneneeBa XUMHYECKHE DIIEMEHTEI B CTPOCHHUEM H TTOJI0KEHUEM B MIEPUOTUICCKOM
COOTBETCTBHUH C UX CHUCTEME XMMHYECKUX 3eMeHToB J[. 1.
[IOJIOKEHUEM B Menpaeneesay.
MEePUOIUYECKON CUCTEME 2. IlpakTruyeckue 3a1aHKs HA YCTAaHOBJICHUE
XUMHAYECKUX DIIEMEHTOB CBSI3M MEXAY CTPOCHHEM aTOMOB XMMHYECKHUX
1. Menneneesa 3JIEMEHTOB M EPUOJUYECKUM NU3MEHEHUEM
CBOMCTB XUMHUYECKHUX DIIEMEHTOB U UX
COEIUHEHHUI B COOTBETCTBUH C IOJIOKEHUEM
Ilepuonuueckoi cucreme.
[IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
3a/IaHMS Ha XapaKTePU3AIHI0 XUMUICCKUX
ai1eMeHTOB: «Merammnueckue /
HEMETAJNIMYECKHE CBOICTBA,
3JEKTPOOTPHUIIATEIHLHOCTh U CPOJICTBO K
ANEKTPOHY XUMHUECKUX DJIEMEHTOB B
COOTBETCTBHUE C MX 3JICKTPOHHBIM CTPOCHHUEM H
MOJIOXKEHUEM B ITEPUOIMYECKON CHUCTEME
xumuueckux asementoB .. MeneneeBa»
Pa3znen 2.
2 I ek XapakrepusoBath THIIBI | KoHTposbHasi padora «CTpoeHue BellecTBa
XUMHYECKHX peaKknunii U XHUMHUYeCKHe peakuum»
e peakumn
1. 3amayun Ha cocTaBIECHUE YPaBHEHHUI
2.1 | OK [Tumsl CocTaBnAaTh peakinu A N yp
peakimii:
01 XUMHYECKUX| COCTMHEHUS, pa3NIOKEHUS,
. - COEIMHEHUs, 3aMEIICHUS, PA3I0KEHUS
OK [peakuuit oOMeHa, 3aMeIEeHMs], 8 ’ B P ’
oOMeHa;
04 OKHCIIUTEILHO- .
- OKHCJIUTEIHHOBOCCTAHOBUTEIBHBIX PEAKIIHI
BOCCTaHOBHUTEJIbHEIE
C UCIIOJIb30BAaHUEM METO/A SJIEKTPOHHOTO
peaxiuu
Oasanca.
2. 3ajaun Ha pacyeT MacChl BEIIECTBA WU
00BEMa razoB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce Wi 00BEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKIINH BEIIECTB; PACUETHI
Macchl (00bEMa, KOJIMYeCTBa BEIIeCTBA)
MPOTYKTOB PEAKIINH, €CITH OJTHO U3 BEIIECTB
HMeEET
1. 3agaHus Ha COCTAaBIECHUE MOJIEKYIIIPHBIX U
p.2 OnexTpoauT | CoCTaBIsITh ypaBHEHUS ! 9 y7Ap
HMOHHBIX PEAKIINH C yUaCTHEM KHUCIIOT
naecKast XUMHUYECKUX PeaKInu p N = uyq i
OCHOBAHHUH U COJIEH, YCTAHOBIIEHUE U3MEHEHUS
ITrccoLrany | HOHHOTO OOMEHa ¢ Y
o KHCIOTHOCTH CPEIIBI
1 1 HIOHHBIN | y4acTHEM pel "
2. JIaboparopnas padoTa "THITBI XUMHYECKUX
oOMeH HEOPTraHWYECKUX BEIECTB o
peakuui
3 Pa3meu 6. HMccnenoBaTh HCTHHHDBIE
PacTBOpBI | pACTBOPBHI € 321aHHBIMH
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XapaKTepUCTHKAMHU

3 OK
01 [Tonsitue o | Paznuuars ucTUHHBIE 1. 3ajau Ha IPUTOTOBJIEHUE PACTBOPOB.
- | oK pacTBOpax | pacTBOPBI 2. IIpakTHKO-OpHEHTUPOBAHHBIC PACUCTHBIC
1 02 3a/IaHMs Ha TUCTIEPCHBIE CUCTEMBI,
K HCITOJIb3yeMbI€ B OBITOBOM U
24 MIPOU3BOJICTBEHHOM JEATEIHHOCTH Y€IOBEKA
3 OK "
01 Hccnenosa JlaGopaTtopHas pabora "I[IpurorosieHue
| oK HUE UccnenoBath Gusuko- pactBopoB"
2 04 CBOICTB XHUMHUYECKHUE CBOMCTBA
K PacTBOPOB | HCTUHHBIX PACTBOPOB
24
Pa3nen 4. .
4 C A HccaenoBats crpoenue n | Kourposabnasi padora «CBoiicTBa
TpPOeHHUe U .
p., CBOMCTBA HEOPraHU4eCKHUX BellecTB)
CBOIiCTBA
HEOpraHu4YecKHX
HeopraHuye
BElIIECTB
CKHX
BEIEeCTB
OK 1. Tect «HoMeHkIIaTypa 1 Ha3BaHue
4.1 Knaccuduka| Kmaccudunuporarsb M
01 HEOPTaHWYECKUX BEIECTB UCXO/IS U3 UX
LIVS, HEOPTraHUYECKHE 8
[IK XUMHYECKON (hOPMYIIbI UITU COCTaBJICHHE
HOMEHKJIATy | BEIIECTBAa B COOTBETCTBUU N
2.4. XUMHUYECKON (OpMYJIbl UCXOJIS U3 HA3BAHUS
pau C UX CTPOCHUEM N
BELLECTBA 10 MEXIVHAPOIHON WA
CTPOCHHE 1 g AYHApoA
TPUBUAIBHON HOMEHKIIATYPE».
HEOpraHuyec o
2. 3aga4m Ha pacyeT MacCOBOM JI0JTH (MacChl)
KX BEILECTB
XUMHUYECKOT'0 3JIEMEHTa (COeIMHEHNs) B
MoJieKyIe (cMecH).
3. IlpakTuyeckue 3a1anus MO KJIacCUPUKAIINUH,
HOMEHKJIaType ¥ XUMUYECKUM (PopMyliaM
HEOPraHUYECKHX BEIIECTB PA3IMYHBIX KJIACCOB.
4. TIpakTuyeckue 3aaHUs Ha ONpeIeTICHIE
XUMHUYECKOM aKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHa XUMUYECKON CBSI3U U THUIIA
KPHUCTAIUIMYECKON PEIIETKH
12 OK DUBHKO- 1. Tect «OcOOEHHOCTH XUMHUUYECKUX CBOWCTB
101 OKCHJIOB, KUCIIOT, OCHOBaHUH, aM(OTEPHBIX
XUMHYECKHE | Y cTaHABINBATh o
OK N TUAPOKCHUJIOB U COJIEH».
CBOKCTBA 3aBHCHUMOCTH (PU3UKO- .
02 . 3anaHus HA COCTABIICHHE ypaBHEHHUN
HEOPraHUYeC| XUMUYECKAX CBOMCTB

KX BCIICCTB

HEOpPraHUUYECKUX BEIIECTB
OT CTPOCHUA aTOMOB U
MOJIEKYJI, @ TAKXK€e TUIIA
KPUCTaJUIMYECKOU
pELIETKH

XUMHUYECKHX PEaKIUi ¢ ydacTueM MPOCTHIX U
CIIO’)KHBIX HEOPTaHWYECKHUX BEIIECTB: OKCHIOB
METaJUIOB, HEMETAJUIOB ¥ aM(OTEPHBIX
3JIEMEHTOB;

HEOPTraHUYeCKUX KHCIIOT, OCHOBAaHUH 1
aM(OTEPHBIX TUAPOKCHIIOB, HEOPTAaHNUECKUX
COJIeH, XapaKTepHU3yIOLINX UX CBOWCTBA U
CIOCOOBI OJTyYEHUSI.

2. Jlabopatopnas pabora «CBoiCTBa
METaIJIOBY.

3. Jlabopatopnas pabota «Xapakrep
JHMCCOIMALINY PA3JIMYHBIX THIPOKCHIOBY.
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BIIMSIHUE U3MEHEHUS
KOHLICHTpALUU BEILIECTB,
peakuuu cpeasl U
TEeMIIEpaTyphl Ha
CMELIEHNE XUMUYECKOTO
paBHOBECHS

1.3 | OK Mnentuduka Heenenosars 1. TIpakTHKO-OpPHEHTHPOBAHHbIC 3a1aHHS TI0
01 jums Ka4C€CTBCHHBIC pPCAKIINU COCTaBJICHUIO XUMHYECKUX PEAKIUH C
OK [HCOpPTraHh4eC| HCOPTaHWYCCKUX BCIICCTB | yqacTHEM HEOPraHUYCCKUX BEIIECTB,
02 [KHMX BCIICCTB UCIOJIB3YEMBIX JIJISl X UACHTU(DUKAIIH.
OK 2.Jlaboparopnas pabora: "UnenTudukanus
04 HEOPraHUYECKUX BEIIECTB"
5 Paszen 5. XapakTepu3oBaTh
Kuneruec BJIMSHHE PA3JIHYHBIX
:Z[fnrounna (¢akTopoB Ha
PaBHOBeECHE U CKOPOCTh

I;::(f::;‘:pﬂ XHMHUYECKHX peakuui

OCTH

NMPOTEKAHU

s

XHMHUYECKH

X peakumi
OK [Ckopocs Xapakrepus3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
01 kunuraecky | FTAAHHE KOHIEHTpAIMK 3aJaHMsl Ha aHaIu3 (PaKTopoB, BIMAIOLMX Ha
OK [x peaxui, pearupyromux BeUeCTB U | U3MEHEHUE CKOPOCTU XMMHUYECKOM pEeaKIuu.
02 Xunvmaecko | TEMIEPATYpPBI Ha CKOPOCTH [IpakTUKOOpUEHTUPOBAHHBIE 3aJaHUS HA
K k XUMUYECKHUX PeaKLnn npumeHeHue npuHiuna Jle- Ilarense st
2.4 pasHOBeCHE XapakTepu3oBarhb HaXO0XJICHUS HAIIPABJICHUS CMEILEHUS

PaBHOBECHS] XUMHUECKOW PEAKIIUU U aHATIU3
(akTOpOB, BIUSAIOIIUX HAa CMEILEHUE
XUMHAYECKOTO paBHOBECHS

JlaGoparopHas pabota «CKOpocTb
XUMHUYECKUX peakuuil. CMmenieHue
XMMHUYECKOT'O PAaBHOBECHUS»

6. IIpodeccnonaTbHO-OPHEHTHPOBAHHOE cojiepKaHue (CoaepKaHue MPUKJIATHOTO MOIYJIs)

6 Paznean 6. OuennBaTh mocaexcTens | SAUMTA Keiica (¢ yueTom oynyuueii
XumMus B GLITOROI 1 npo¢ecCHOHATBHOM JeSITeIbHOCTH)
oLITY 1 NPON3BOICTBEHHOI
MPOM3BOACT | hesretbHOCTH YeT0OBEKa
BEHHOM C MO3UIMIi
ACATEILHOC | 5y 10rnuecKoii
™ 6€30MacCHOCTH
4yea0BeKa
OK
XuMus B OneHuBaTh IOCIEACTBUA . . .
01 . Keiic (c yuetom Oyayteit mpodeccuoHanbHON
OBITY U OBITOBOM U
OK . JESITEIIbHOCTH)
MPOM3BOJICTB| TIPOM3BOJICTBEHHOM .
02 . Bo3MoxHBIE TEMBI KEHCOB:
EHHOMH NesITeIbHOCTH YeJIoBeKa ¢
OK o . 1. Oprannyeckue U MUHEpaJlbHbIE Y100peHusl.
MEeSTeNbHOCT| TIO3UIINH SKOIOTHIECKOM .
04 [IpumeHsieMble B CEIBCKOM XO3SICTBE.
M yeloBeKa | 6€30MacHOCTH
OK 2. JlekapcTBa Ha OCHOBE PACTUTENIBHBIX
07 IIpenapaToB
[IK 3. Moromue cpeacTsa Ha HaTypaJIbHOM
10.1 OCHOBE.
I1K
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10.2

7 Pa3zmen 7.
Ctpoenne u| UcciienoBarh cTpoeHue u
CBOMCTBA CBOMCTBA OPraHUYeCKHUX KOHUTPOHLHM padora «Crpoenne u
opranmueck| pemects CBOWCTBA OPraHUYECKHX BEleCTB)»
MX BeleCcTB
71 OK Kraccnduxa| Kraccudumposats 1. 3aganus Ha coCTaBlIeHUE Ha3BaHMA §
01 |y, OPTAHHYECKHE BEIECTEA B OPraHWIECKUX COCMHEHHUI 10 TPUBHAILHOMH
K krpoesne u | coorercrsm ¢ ux WM MEKIYHAPOTHOU CUCTEMATHUECKOM
HOMEHKJIaType.
2.4 [IOMEHIUIATY| CTPOCHHCM 2. 3a1aHus HA COCTABJICHUE TTOJIHBIX U
pa
oprammaeck COKpAIIEHHBIX CTPYKTYPHBIX (hOPMYIT
N—— OpPTaHMYECKUX BEIIECTB OT/ICIHHBIX KIIACCOB.
3. 3a7auu Ha OMpeIeIIeHUE MPOCTEHIIEH
(hOpMyIIBI OPraHUIECKOM MOJICKYITBI, HCXOJIS U3
AJIEMEHTHOT0 cocTana (B %)
72 | OK ICroiicrra | Veranapiusars 1. 3amanus Ha cocTaBieHHe ypaBHCHUI
01 |opranmueck | 3aBHCHMOCTH (PU3HUKO- XHUMHHCCKHX PCAKIIIH € yHACTHEM
OK  lix HMIUCCKIX CBOHCTE OpPraHUYECKUX BEIICCTB HA OCHOBAHUH HX
02 (COCAUHEHMH | OPraHUYECKHX BEIIECTB 0T | oo aoa M CTPOCHHA. .
OK CTPOCHS MOJICKYI! 2. 3aganus Ha COCTaBIICHUE YpaBHCHHUIT
04 XUMHAYECKHX PEaKIUi, WILTIOCTPUPYIOIINX
K XUMHYECKHE CBOMCTBA C yUETOM MEXaHU3MOB
24 NPOTEKAHUS JAHHBIX PEAKIUI U TeHETHYSCKON
CBSI3U OPTaHUYECKUX BEIIECTB Pa3HbBIX
KJIACCOB.
3. PacueTHble 3a/1a4M 110 YpaBHEHHUSIM PEAKIIAI
C Y4aCTHEM OPTaHUYECKUX BEIIECTB.
4. JIaboparopnas padota "[IpeBpamieHus
OpPraHUYeCKUX BEUICCTB NIPU HArpeBaHUU"
5. JlabopatopHas pabora. «CBoiCTBa
CITPTOBY»
6. JlJabopaTopHnas pabora «CBoiicTBa
KapOOHOBBIX KHUCIIOT»
7.3 OK Nnentuduxa MccnenoaTth
01 1. I[IpakTHKO-OpUEHTHPOBAHHBIC 33JAHHS 10
ok M Ka9CCTBCHHBIC peakiinu COCTaBIICHUIO XMMHUUYECKHUX PEAKIIU C
op [(CPTaHHMHCCK | OpraHMHCCKHX y4acTHEM OPTraHUYECKUX BEIIECTB, B T.4.
ok [1X BCUICECTE, | COCAMHCHIN OTACIBHBIX UCIIOJIB3YEMBIX JIUIst UX MIAEHTH(OUKALMH B
04 [1X SHATICHHE| KIACCOB OBITY U TPOMBIILIEHHOCTH.
ok B 2.JIaboparopHas pabota: "Unentuduxanus
o 4 MPUMCHCHHC OPraHMYECKHMX COEMHEHHMH OTAENbHbIX
B OBITOBOI U KIacCoB"
MPOU3BO/ICTH
CHHOU
NMesITEITEHOCT
M YeJIoBeKa
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