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Pabouass mporpamma y4eOHON IUCIMIUIMHBI «XHUMHs» pa3paboTaHa B
cooTBeTCTBUH ¢ DenepanbHbIM TOCYIapPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM
cpeaHero mpodeccuoHaabHOro obOpazoBaHus 1o cnenuansHocth  38.02.01
DKOHOMHKA M OyXrajlTepckuil yder, yrBepxiaeHHoro [Ipukazom MuHuctepcTBa
oOpazoBanuss u Hayku Poccum ot 05.02.2018 r. Ne 69, denepanbHbIM
TOCy/IapCTBEHHBIM  OOpa30BaTENbHBIM  CTaHAAPTOM  CpPEIHEro  O0IIero
oOpa3zoBanus, yTBepx)aAcHHOTO [Iprkazom MuHHCTEpCTBOM 00pa3oBaHUS W HAYKU
Poccun ot 17.05.2012 r. Ne 413 (pen. Ilpukazom MunucrepctBa 00pa3oBaHus u

Hayku Poccum ot 12.08.2022 1. Ne 732), IIPUMEPHOM  MPOrpPaMMOn
00111e00pa3oBaTeIbHON yUeOHON NUCHUIUIMHBI « XUMUS» ISl Tpo(deccrnoHaIbHbBIX
00pa30BaTEeIbHBIX OpraHu3aluu, PEKOMEH0BAaHHON denepabHBIM
rOCy/1apCTBEHHBIM OIO/IKETHBIM o0pa3oBaTeNbHBIM yUpeKIECHUEM

JIOTIOTHUTEIBHOTO  MpOodeccCHOHANbHOTO o00pa3zoBaHus «MHCTUTYT pa3BUTHA
npodeccruonanbHoro oopazoBanus» ot 30 HOsOps 2022 r. mporokon Ne 14 u
PekoMenpanusMu no opraHu3aliy MOJYYEHHUs] CpPEeJHEro oOuiero oopa3oBaHus B
npeenax OCBOCHUsI 00pa3oBaTeNbHBIX MPOTPAMM CPETHETO MPO(ecCHOHATIBHOTO
oOpa3oBaHMsi Ha 6a3e OCHOBHOTO oOmiero odpas3oBanus (mucbMo JlemaprameHra
rocyJapCTBEHHOM MOJIUTHKHU B c(pepe cpeaHero npoheccuoHaIbHOro 00pa3oBaHus
u npodeccuoHaIbHOTO 00yueHuss MuHucTepcTBa mpocsemienuss Poccun ot
01.03.2023 1. Ne 05-592).

CocraBurenu:  mpenogaBaTend  KageApbl — 00I1e00pa3oBaTEIbHBIX
nucuumuind Hepsiobosa T.B., k.1.H. Namenko 2.0.
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1. MACIIOPT TPOT'PAMMBI YUYEBHOM JITUCHOUTLTAHBI

«XHUMMUSA»
1.1. O61acTh NPUMEHEHUsI IPOTrPAMMBI

[Iporpamma y4eOHOM JMCIUIUIMHBI ~ SBIAETCS  YacThO  IIPOTPaMMBbI
MOJTOTOBKU CHEHUAIIUCTOB cpeaHero 3BeHa B cooTBeTcTBuu ¢ ®I'OC CIIO mo
cnenuanbHocTy 38.02.01. DKOHOMUKA U OyXTaNTepCKHid yueT

1.2 MecTo AUCHUIUIMHBI B  CTPYKType TIPOTPaMMBI  IOJATOTOBKH

CIICHHUAJINCTOB CPCAHCIO 3BCHA

ObmeoOpa3oBaTenbHas AUCHUILIMHA «XUMHUS» HU3ydaeTca Ha 0a30BOM
YpOBHE B 00111€00pa30BaTEIHLHOM IUKJIE Y4EOHOIO IIaHa OCHOBHOM
npodecCUOHAIBHOW 00pa3oBaTelbHOM Mporpammbl  crnenuanbHocTu: 38.02.01
DKOHOMUKA U OyXTalNTePCKHUM yUeT.

TpynoeMKOCTh AUCHUIUIMHBI «XUMHUS» Ha 0a30BOM YpOBHE COCTaBISET 72
gaca, W3 KOTOphIX 66 waca - 0a30BbIi MOAynah (6 pa3nenoB) m 6 4YacoB -
npukiIaaHod moayib (1 pasnen), BKIIOYAIOMIMA MPAKTUKO-OPUEHTUPOBAHHOE

coJiep>KaHre KOHKPETHOU MpodeCcCuu Uiiu CeUalTbHOCTH.

1.3. Hean u 3a1a4u JMCHUIVIMHBI — TPeOOBaHUS K pe3yJbTaTaM O0CBOEHHSA
AUCHUILIMHDBI:
1.3.1. Heau 1 3a0a49M TUCHUILIMHBI

dopMHUpOBaHUE y CTYJICHTOB MPEIACTABICHUS O XUMUYECKOU COCTABJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBl MHpPA KaK OCHOBBI MPUHATUS PEUICHUA B
JKU3HEHHBIX U TPOU3BOJICTBEHHBIX CHUTYyallUsIX, OTBETCTBEHHOTO TIOBEJCHHUS B
MIPUPOTHOM Cpele.

3amavyu TUCUMILIHHBI:

1) cdopmupoBaTh MOHUMAHHUE 3aKOHOMEPHOCTEW MPOTEKAHUSI XUMHUYECKUX
IPOLIECCOB U SIBJICHUM B OKPYKAKOUIEN Cpelie, UETOCTHOW HAyYHON KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb yMEHHUSI  COCTaBJIATH  (HOPMYJIBI  HEOPraHUYECKUX U
OpPTraHUYECKUX BEIIECTB, YPABHEHUS XUMHUECKUX PEAKIUA, OOBICHITH UX CMBICI,
HHTEPIIPETUPOBATH PE3YIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3)  cdhopmupoBaTh HABBIKM TPOBEICHUS TMPOCTEHIINX XUMHYECKUX
AKCTIIEPUMEHTAJIbHBIX HCCIICIOBAHUN ¢ COOJIIOJICHUEM TIpaBuUil  0€30MacHOTO
oOpaleHus ¢ BEIecTBaMu 1 JIa0OpaTOpPHBIM 000PYTI0BAHUEM;

4) pa3BUTb YMEHHS UCIOJIB30BaTh HH(POPMALINIO XUMUYECKOTO XapaKTepa 13



Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh ~ yMEHHMS ~ NPOTHO3UPOBATH  TMOCIEACTBUSL  CBOEH
NEATETPHOCTH W XUMHUYECKHX TPHUPOIHBIX, OBITOBBIX W MPOU3BOACTBEHHBIX
MIPOLIECCOB;

6) chopmMupoBaTh MOHUMAHNE 3HAYUMOCTH JOCTIKEHUH XUMUYECKON HAYKH

Y TEXHOJIOTUH JJI pa3BUTHS COLIMAIBHON U TIPOU3BOJICTBEHHOM cep.



1.3.2.

Ilnanupyembie pe3yIbTaThl 0CBOCHHSA 001e00Pa30BaTe/IbHON IMCHUILIUHBI B cooTBeTcTBUM ¢ PI'OC

CIIO u Ha ocHoBe PI'OC COO

Koa un
HAMMEHOBaHUE
Ilnanupyembie pe3yJbTATHI OCBOCHUA IHCHUIINHBI

(popMupyembIx

KOMIIeTEeH Uil

Oo0ume JAucuunianHapHbie

OK 01. JIP 05 B yacTu TpyJ10BOIO BOCHIUTAHUSA: [1PG 2 BrnajgeTh cUCTEMOM XUMUYECKHX 3HAHUM, KOTOpas
Bri6upars - TOTOBHOCTb K TpPYIYy, OCO3HAHUE IIEHHOCTH | BKJIIOYAET: OCHOBOIIOJIAraloOlue MOHATUS (XUMHUYECKUN
CIOCOOBI MacTepCcTBa, TPYA0II00UE; 9JIEMEHT, aTOM, 3JICKTPOHHAas 000j0YKa aToma, s-, p-, O-
pelieHusl 3ajad | - TOTOBHOCTh K aKTHUBHOM  JIEATEIBHOCTH | DJICKTPOHHBICE OpOMTAJIM  aTOMOB, HOH, MOJIEKYJa,
npo(eCcCUOHAb | TEXHOJIOTMUECKON u COIIMAJIbHOM | BAJICHTHOCTb, ANEKTPOOTPULIATETBHOCT, CTEICHb
HOM HaIlPaBJIECHHOCTH, CIIOCOOHOCTh WHULMUPOBATh, | OKUCICHUS, XUMHYECKasi CBS3b, MOJIb, MOJSIpHas Macca,
NEATENbHOCTH | INIAHUPOBaTh M CAMOCTOSITEIBHO BBINOJHATEH | MOJIIPHBINA 00BEM, YIJIEPOJIHBIN CKeJeT, (PyHKIIMOHAIbHAs
HpHMEHHTETbHO TaKylo JI€ITeIbHOCTB; rpynna, paaukai, U30Mepusi, H30MEpPbI, TOMOJOTUYECKHM

K Ppa3IMIHbIM

KOHTCKCTaM

- UIHTEpecC K Pa3InYHbIM
npo¢heCCUOHATIBHOM JIeITEIbHOCTH,
OBnazeHue yHUBEpPCATbHBIMU YUYEOHBIMU
MO3HABATEJIbHBIMU JICUCTBUSMU:

MP 01 a) 6a30BbIe JOorHYeCcKUe JSHCTBUS:

- CaMOCTOSITEJIBHO dbopmynupoBath u
aKTyaJM3upoBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBCHHBIA NPU3HAK WIH
OCHOBaHHS JJII CPAaBHEHMsI, KIaCCU(PUKAINH H
000011ICHHS,

- ONpEeAeNsITh UETu JeATeIbHOCTH,
napaMeTpbl U KPUTEPUU UX JOCTHKCHUS;

chepam

3a71aBaTh

psAd,  TOMOJOTW,  YIJIEBONOPOABI,  KHUCIOPOA- U
a30TCo/IepKAIINE COCIUHEHHUs, OMOJIOTMYECKH AaKTHBHBIE
BEILECTBA (YIJIEBObI, )KUPbI, OCJIKK), MOHOMED, TTOJIUMED,
CTPYKTYPHOE€ 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHHS,
KpUCTaJUIMYECKasl PEIIeTKa, TUIbl XWUMHUYECKUX PEaKIUil
(OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE, JK30-U
SHIOTEPMUYECKUE, pEaKlMd MOHHOTO OOMeHa), pacTBOp,
ANEKTPOJUTBI,  HEDJIEKTPOJIMTHI,  BJIEKTPOJUTHYECKAS
JUCCOLMALMS, OKHUCIHTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peaKIMi, XUMUYECKOE PABHOBECHUE), TEOPHUH
U 3aKOHBI (T€OpUsI XUMUYECKOTO CTPOEHUSI OPraHUYECKUX
BemectB A.M. bytnepoBa, Teopusi 3JIEKTPOJATHYECKON
nuccourannu, nepuoanyecknit 3akon .M. Menneneena,
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BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B
paccMaTpUBaeMBbIX SIBICHUSX;

- BHOCUTh  KOPPEKTHBBI B  JCSATEIbHOCTb,
OIICHUBATh COOTBETCTBHE PE3YIbTATOB IIETISIM,
OIICHUBATh PUCKHU MOCIEICTBUM IESITEIHHOCTH;

- pa3BUBaTh  KpPEAaTUBHOE  MBIIUICHUE  TPH
PEIICHUH JKU3HEHHBIX TTPOOIeM

JIP 07 6) 6a30BbI€ HCCEI0BATEILCKUE ICUCTBUS:
- BJIAJI€Th HABBIKAMU Y4EOHO-UCCIIEA0BATEIbCKOM
U TPOEKTHOH  JIEATENLHOCTH,  HABBIKAMH
paspeliieHus: npooeM;

- BBISBJISITH TPUYWHHO-CIICJICTBEHHBIC CBS3U H
aKTyaJIu3UpOBaTh 3a/1ady, BBIABUTATh THUIIOTE3Y
ee  pelieHus, HaxOoJUTh AapPryMEHTBI A
JI0Ka3aTelIbCTBA CBOMX YTBEPKICHUM, 3a]1aBaTh
napaMeTpbl ¥ KpUTEPUHU PEIICHUS;

- aHAJIM3UPOBATh MOJYUYCHHBIE B XOJI€ PEIICHUS
3a/1a9M PE3yJIbTaThl, KPUTHUCCKH OICHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBAThH WU3MEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETh IEPCHOCUTH 3HAHUS B IIO3HABATEIBHYIO
MPAKTUYECKYIO0 00JIACTH KU3HEICITCITbHOCTH;

- YMEThb HWHTETPHPOBATH 3HAHWS W3 Pa3HBIX
peAMETHBIX 00JacTe;

BBIJIBUTATh HOBBIC UJICH, ITPEIaraTh
OPHUTHHAJIBHBIC ITOIXO0/IBI U PEIICHUS;
CIIOCOOHOCTH MIX UCITOJIb30BAHUS B
[M03HABATEJIbHOW U COMAJIBHON ITPAKTUKE

3aKOH COXpaHCHUA MaCCI)I), 3aKOHOMCPHOCTH,
CHUMBOJIMYECKHUI SA3BIK XHUMHUU, (I)&KTOJ'IOI‘I/I‘ICCKI/IG
CBCACHU 0) CBOﬁCTBaX, COCTaBC, IMOJIYUCHUU )41
Oe30macHOM HCIIOJIB30BaHUHN Ba)KHEHUIIINX

HEOPTraHWYECKUX W OPTraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKON NEATEIIbHOCTH YEIIOBEKA;

- YMETh BBISBIIATh XAPAKTEPHBIE IPU3HAKK U H
B3aHMOCBSI3b W3YyYEHHBIX MOHSITUM, MIPUMEHSITh
COOTBETCTBYIOIIUE TOHATUA MPU ONHUCAHUM CTPOCHUS U
CBOWMCTB B3aUMOCBSI3b W3YYEHHBIX IOHSITUWA, MPUMEHSITH
COOTBETCTBYIOIIUE TOHATUSA MPU ONHCAHUM CTPOCHUS U
CBOWMCTB HEOPTaHMYECKUX U OPraHUYECKUX BEIIECTB U UX
MPEBPAILCHUM; BBISIBISATH B3aUMOCBSI3b  XUMHUYECKUX
3HAHUW C TMOHATHSMU M TMPEICTABICHUSMU APYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

[1P6 3 ymeTh MCHOJIb30BaTh HAMMEHOBAHUS XUMHYECKUX
COCIMHCHUN MEXYHAPOJHOIO COK3a TEOPETUUYECKOU M
NPUKIAJHOW XUMHUA W  TPUBUAJIbHBICE  HA3BAHUS
BOKHEUINIUX BEHIECTB (ITWJICH, AaleTHICH, TIUIEPHH,
dbenon, Qopmanbrerus, YKCyCHash KHUCJIOTa, TJIMIIMH,
yrapHbId ra3, YriaeKucbli ra3, aMMHUakK, raieHas u3BeCTb,
HeralmieHas UW3BeCTb, TNUTbEBass cojla MW JPYrux),
COCTaBJIATh (HOPMYJIBI HEOPTaHUYECKUX M OPTraHUYECKUX
BEIIIECTB, YPABHECHUS XUMHUYECKUX PEaKIui, OOBSICHSIThH
MX CMBICJ; TOATBEPXKAAaTh XapaKTEPHbIC XHUMHUYECKHUE
CBOMCTBA BELIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU
Y 3aIIUCSIMA YPABHEHUN XUMHUUYECKUX PEAKIIUM;

- YMETh YCTaHaBIMBATH NPUHAICKHOCTh H3YYEHHBIX
HEOPraHWYECKMX W OPraHMYeCKUX  BEHIECTB K




ONpENEeNeHHBIM KJlacCaM W TpylnaM COEIUHEHHUH,
XapaKTepU30BaTh MX COCTaB M BaKHEHIIME CBOMCTBA;
OTpENENsITh BUIbl XWMHUYECKHX CBsi3eld (KOBaJIGHTHAas,
MOHHas, MeTajuinyecKas, BOJOPOJIHAS ), THUIIBI
KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIUPOBATH
XUMHUYECKUE PEAKIUU;

- chopMUpOBATh TPEICTABICHUS: O XHUMHUYECKOH
COCTaBJISIFOIIECH €CTeCTBEHHOHAYYHOW KapTHUHBI MUDPA,
PO XUMUU B TIO3HAHWW SIBJICHUNA TPHUPOIBI, B
(GbOopMUPOBaHUN MBIIUICHUS U KYJIbTYPBl JIMYHOCTH, €€
(YyHKUIHMOHAIBHOM TpaMOTHOCTH, HEOOXOAUMOWN  JJis
pelieHrsT  MPaKTUYeCKUX 3a7ad M JKOJOTHYECKH
O00OOCHOBaHHOTO OTHOLIEHHSI K CBOEMY 3JI0pOBBIO U
TIPUPOJTHOM CPEAE;

I1P6 4 ymeTb NpOBOJUTH PAaCUEThl O XUMUUYECKUM
dbopMynaM ¥ ypaBHEHUSM XHUMHYECKUX PEAKIUN C
UCIIOJIb30BaHUEM duznyeckux BEJIUYHH,
XapaKkTepU3yIOIIUX  BEIIeCTBA €  KOJIMYECTBEHHOU
CTOPOHBI: MaccChl, 00bemMa (HOpMaJIbHbIE YCJIOBUS) ra30B,
KOJIMYECTBA  BEILECTBA;  MCIOJb30BaThb  CUCTEMHBIE
XUMHUYECKUE 3HAHWUA Il TPUHATUS  pEIIeHUd B
KOHKPETHBIX JKM3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C
BEIIECTBAMH U WX MPUMEHEHHEM

OK 02.
Hcnionp3oBaTth
COBPEMEHHBIC
CpeacTBa
IIOMCKA,
aHaJn3a

B o0nacTy 11eHHOCTH HAYYHOT'O MTO3HAHUS:

JIP 04 cdopMUpOBaHHOCTE  MHUPOBO33PEHMUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YpPOBHIO
pa3BUTUSI HAyKM U OOIIECTBEHHOW MPAKTUKH,
OCHOBaHHOTO Ha JIAAJIore KYJBTYD,

[IP6 3 ymeTh MIaHUPOBATH U BBIMOJIHATH XMUMHYECKUMH]
HKCIIEPUMEHT (MpPEeBpaALIEHUsI OPraHUYECKUX BEIIECTB IpH|
HarpeBaHUM, NIOJyYCHUE TUICHA U U3YyUYECHUE €TO CBOMCTB,
Ka4eCTBEHHbIE pEaKUMM Ha  ajlbICTUJbI, Kpaxmall,
YKCYCHYIO  KHUCJOTYy;  JeHarypauus O€lnKkoB  1pHy|




UHTEPIIPETAIINN
uHpopMam  u
nH(OpMaIMOHH
BIC TEXHOJOTHH
IS
BBITIOTHCHHUS
3a1aq
podeccuoHalb
HOU
NEeSATETPHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
NOJIMKYJIBTYPHOM  MHPE; COBEPIICHCTBOBaHUE
SA3BIKOBOM W YHUTATENbCKOM  KYJIBTYphl Kak
CpelcTBa B3aMMOJICUCTBUS MEXAY JIOJbMH U
MO3HAHUS MUPA; OCO3HAHUE IIEHHOCTU HAY4YHOM
JEeSTEbHOCTU TOTOBHOCTh OCYUIECTBIISTh
MPOEKTHYIO U UCCIIEOBATENIbCKYIO ACSITEILHOCTD
WHIWBUTyaJIbHO U B TPYIIIE
OBnazeHue YHUBEPCAITbHBIMU
MO3HABATEIBHBIMU JIEHCTBUSMHU:
MP 04 B) pabota ¢ unpopmanuei:
- BJIaJICTh HABbIKAMU MOJy4YeHUsI HH()OPMALIUU U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CaMOCTOSTEILHO
OCYIIECTBIISATh MOMCK, aHAJIU3, CUCTEMAaTU3ALIIO
U UHTepHpeTanuio WHGOPMAIMK  Pa3TUYHbIX
BUJIOB U ()OpM TIPEACTABICHUS

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX (PopmaTax ¢
y4eTOM Ha3HadyeHHs WHGOpPMAIMU U I1EJIEBOM
ayIMTOpPUH, BBIOMpas ONTUMAIbHYIO (opmy
MPeJICTABJICHNS U BU3YyaJIN3allnu;

y4eOHBIMU

HarpeBaHWM, LIBETHbIE pEaKUUd OENKOB; TPOBOJUTH
peaklMi MOHHOTO OOMEHa, OMpeAeNsATbh Cpeay BOIHBIX|
pacTBOPOB, KAadyeCTBEHHBbIE peakluMu Ha cyhbdar-,
KapOoOHAaT- U XJOPUA-aHHOHBI, Ha KAaTHOH aMMOHMS;
pemarh  SKCIEPUMEHTANIbHBIE  33aJayd 10  TeMaMm
"Metamel" u "HemeTamibl") B COOTBETCTBUU C MTPaBHIIAMHU|
TEXHUKU 0€30MacHOCTU MpU OOpallleHHH C BEUIECTBAMU U
71a00paTOPHBIM 00opynoBaHuEM; MPEACTABIIATh
pE3yNbTaThl XUMUYECKOTO 3KCIIEPUMEHTA B (pOpME 3alucH|
YpaBHEHUH COOTBETCTBYIOIIMX peaKIUil U (POpMYyIHpPOBATH
BBIBO/Ibl HA OCHOBE 3TUX PE3YyJIbTaTOB;

I[IP6 6 ymeTp aHAIU3UPOBATH XHMHUYECKYIO
uH(OpMaIUIO, TOJY4aeMyl0 U3 Pa3HbIX HCTOYHUKOB
(cpeactB MaccoBoil uH(popmauuu, cerb HHTepHeT WU
ApyrHe);

[IP6 4 BnameTb OCHOBHBIMU METOJIAaMH HAYYHOTO
MO3HAHUS  BEIIECTB M XUMHUYECKUX  SIBJICHHM
(mabmroieHue, U3MEpEHNE, AKCIIEPUMEHT,
MOJEIUPOBAHUE); YMEThb MPOBOAUTH PacCyeThl IO
XUMHUYECKUM (QopMysaM M YpaBHEHHUSM XUMHUYECKHUX




OK 04.
DddexTuBHO
B3aNMO/JICUCTBO
BaTh U paboOTaTh
B KOJUJIEKTHBE U
KOMaH/1€

- OIICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTD
uH(poOpMaIlii, €€ COOTBETCTBHE IIPABOBBIM H
MOPaJIbHO-3TUYECKUM HOpMaM

- HCTI0JIK30BaTh CPeICTBA MHPOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B pellICHUU
KOTHUTUBHBIX, = KOMMYHUKAaTUBHBIX U
OpraHMU3aIMOHHBIX 33]1a4 C COOTIOICHUEM
TpeOOBaHMIT SPTOHOMUKH, TEXHUKH
0€30MMacHOCTH, THTUEHBI, PeCypcocOepeKeHNU,
MIPaBOBBIX U ATUYCCKUX HOPM, HOPM
MH(})OpMaMOHHOM

0€30I1aCHOCTH,

- BJIaJICTh HABBIKAMH PACIIO3HABAHMSI U 3AIIUTHI
uHpopMaIm, "HPOPMaIMOHHOM 0€30MacHOCTH
JUYHOCTH;

- TOTOBHOCTD K CaMOPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOTIPEICIICHUIO;
MP 03 OsnageHue HaBBIKAMH  Y4EOHO-

UCCIIEIOBATEIICKOM, IMMPOEKTHOM M COLHUAIBHOM
NEATEIIBHOCTH;

OsnaneHue YHUBEPCAIbHBIMU
KOMMYHHKATUBHBIMU JEUCTBUSIMU:

JIP 07 6) coBMecTHas ACATEIHHOCTb:

- TMOHMMATh M HWCIOJb30BaTh MPEUMYIIECTBA
KOMaHJIHOM ¥ MHIUBUAYaTbHOU pabOTHI;

- NOPUHUMATh LEJIH COBMECTHOM JESATEIbHOCTH,
OPTraHU30BbIBATH W KOOPAWHUPOBATH JIEUCTBUS
M0 €€ JOCTHXKEHHUIO: COCTABJIATH IJIaH JCUCTBUH,
pacnpeAensiTb pPoOJIM C  YYETOM  MHEHHUMU

peakiuii ¢ HUCHOJb30BaHUEM (DU3UYECKUX BEJIMYHUH,
XapakTepU3yIIIMX  BEIIECTBA C  KOJMYECTBEHHOU
CTOpPOHBI: Macchl, 00beMa HOpMaJbHbIE YCIIOBHUS) Ta3oB,
KOJIMYECTBA  BEILECTBA;  MCIOJIb30BATh  CHUCTEMHbIC
XUMUYECKUE 3HAaHWS [l T[PUHATUSA PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBSA3AaHHBIX C
BEIIIECTBAMU U UX MPUMECHEHUEM

[IP6 3 ymeTp IUIaHMPOBATh U BBINOJIHATH XMUMHYECKUUI
AKCIEPUMEHT (MpEeBpaIliCHUsI OPTaHUUECKUX BEIIECTB MPU
HarpeBaHWM, T[OJYyYEHUE OJTWIEHAa M H3YyYEHUE €ro
CBOMCTB, KAaueCTBEHHbIC pPEaKUUMU Ha  aJbJECTH]IbI,
KpaxmaJj, YKCYCHYIO KHCIIOTY; J€HaTypauus OeIKOB IpH
HarpeBaHWM, I[IBETHBbIC PEAKIUU OEJIKOB; MPOBOJUTH
peakiu MOHHOrOo OOMEHa, OMpEeNeNsTh CpPeAy BOJHBIX
pacTBOPOB, KadyeCTBEHHBIE pEaKIMW Ha Ccyibdar-,
KapOOHAT- ¥ XJIOPHUI-aHUOHBI, HA KATHOH aMMOHWUSI;

[IP6 5 pemaTh SKCIEpUMEHTANBHBIE 3a/la4d M0 TeMaM
"Meraimel" u  "Hemeramibl" B COOTBETCTBUU  C
MpaBWJIaMH TEXHHKH OE30IaCHOCTH IpPU OOpAaICHUH C
BEIIECTBAMH M J1a0OpaTopHbIM  OOOpYAOBaHHUEM;
MPEACTABIATH PE3YNbTATHl XUMHUECKOTO SKCIIEPUMEHTA B
dbopme 3anmucu ypaBHEHHUI COOTBETCTBYIOIIMX PEAKIUN U
(GbopMyIMpOBaTh BHIBOJbI HA OCHOBE 3THX PE3YJIbTATOB
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YYaCTHUKOB OOCYKJIaTh PE3yJIbTaThl COBMECTHOM

paboTHI;

- KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B

YCIIOBHSX peanabHOro, BHUPTYaJILHOTO u

KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;
OCYIICCTBJIATh IO3UTUBHOE CTPATETHYCCKOE

MOBEJICHUE B PA3JIMYHBIX CUTYAIUSIX, MPOSBISITH

TBOPYECTBO U BOOOpakeHUe, OBITh
MHULAATUBHBIM

OsnaneHue YHUBEPCAIbHBIMHU
PEryJISTUBHBIMU JEHCTBUSIMMU:
MP 02 r) npunsitue cedsi u Jpyrux JIOeH:
- IPUHUMAThb MOTHBBI M apryMEHTBl JPYIUX

JIIOJICH TIpU aHAIM3€e PE3YIbTAaTOB JIEATECIIBHOCTH,
- IPU3HABATh CBOE MPABO U IPaABO JIPYTUX JIFOACH
Ha OIIMOKHU;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHP C
MO3UIINH JIPYTOT0 YEIOBEKA

OK 07.

ConencTBOBaTHL

COXPaHEHUIO
OKpyXarouen
cpensl,

pecypcocoepex

CHHUIO,
NPUMEHSTh
3HAHUS
W3MEHEHHUU
KJIUMara,

00

JIP 14 B o0nacT 3KOJIOTHYECKOTO BOCITUTAHUS

- c(OpMUPOBAHHOCTH AKOJIOTUICCKOMN
KyJIbTYpbl, TOHUMaHWUE BJIMUSHUS COIHMAIBHO-
HSKOHOMUYECKUX  MPOIECCOB HA  COCTOSHHUE
OPUPOJHON M COIMAIBLHOW Cpenbl, OCO3HAHHE
r71006aIBEHOTO XapakTepa 9KOJIOTHYECKUX
pooJem;

- IUTAHMUPOBAHHUE U OCYLIECTBJICHUE ACHUCTBUU B
OKpPYXarUIEd Cpelle Ha OCHOBE 3HAHUS LEJen
YCTOWYHMBOTO PA3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEUCTBUM, TNPUHOCSIIINUX

[TP6 1 cdopmupoBaTh MNpPENCTABICHUS: O XUMUYECKON
COCTaBJISIIONICH €CTeCTBEHHOHAYYHOM KapTUHBI MUDA,
poJIM XMMHUU B TO3HAHUM SIBJIGHUM TPUPOJIBI, B
(GbopMUPOBAHUM MBIIUICHUS W KYJIbTYphl JUYHOCTH, €€
(YHKIIMOHATBLHONM  TPaMOTHOCTH, HEOOXOAMMOW ISt
pelieHruss  MPaKTHYEeCKUX  3a7ad M IKOJOTHMYECKHU
000OCHOBaHHOTO OTHOIIIEHUSI K CBOEMY 37I0POBBIO H
MIPUPOJTHOM CPEAE;

[IP6 5 ymerh coOMONAaTh TpPaBWIIA DKOJIOTHUYECKH
1[eJIECO00Pa3HOTO TIOBEACHUS B OBITY W TPYIOBOM
JIEATEIIbHOCTH B LEJSIX COXPAHEHMsS] CBOETrO 3JI0POBbS U
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IPUHIAIIBL BpE OKPYKAIOLIEH CPENE; OKpY’KAIOLIEH MPUPOIHOU CPEbl; YUYUTHIBATH OMACHOCTh
OepeKIUBOTO - yMEHHE NPOrHO3UPOBATh HEOJATONPUSATHBIC | BO3ACHCTBUS HA JKUBBIE OPraHU3MBI OMPEEICHHBIX
POU3BOJICTBA, | DKOJOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX | BEIIECTB, ITOHMMAs CMBICH TIOKas3aTensl MpeaeiabHON
3¢ pexTUBHO NENUCTBUH, IPEAOTBPAILATH UX; JIOITyCTUMOM KOHILICHTPAIIUU
NEUCTBOBaTh B | - PACIIUPEHUE onbITa NEATEIbHOCTU
YpE3BBIYAMHBIX | SKOJIOTHYECKON HAIIPABICHHOCTH;
CUTYyaLUAX MP 03 oBnageHue  HaBbIKAMU  Y4eOHO-

HCCIIEIOBATENIBCKOM, MPOECKTHOW W COLHAIBHOU

NEATEIbHOCTH;

JIP. 09. ToTOBHOCTH W CHOCOOHOCTH K

oOpa3oBaHHIO, B TOM 4mcie camooOpa3zoBaHuto, | [IP6 1 CdopMHpOBaHHOCTH NPEACTABICHUA O MECTE
K 2.6. Ha TMPOTSHKEHUM BCEM JKU3HU; CO3HATEIIBHOE | XUMUM B COBPEMEHHOM HAy4YHOM KapTUHE MHUPA;
OcyImecTBIATS OTHOWICHHE K HETIPEPLIBHOMY 06pa3OBaHHH3 KaK | IOHMMaHHUEe POJIM XMMHH B dbopMHUpOBaHUU KPYyroszopa u
c6op YCHOBHIO  YCIIEIUHOH npodecCHOHAIbHON U | QYHKIIMOHAIbHOMN
HHGbOPMALLIH O 0O0IIIeCTBEHHOM ACATENBHOCTH. _ | TPaMOTHOCTH 4eJNOBEKa i PEIICHHS NPAKTHIECKHX
eSITETBHOCTH JIP.  13.  Oco3HaHHBII BLI?Op Oynyiew | 3amay;
OGLEKTA npodeccunt U BO3MOXKHOCTeH  peanusaruu | [IP6 3 BrnageHue OCHOBHBIMH METOJAMH HAyYHOTO
BHYTPCHHETO COOCTBEHHBIX JU3HEHHBIX IUIAHOB; OTHOLICHHE K | IIO3HAHWS, HCIONB3YeMEIMH B XHMUH: HaOJII0ICHUE,
KOHTPOIIS 110 npodecCUOHAIBHOU NEATETbHOCTH KakK | OMMCAaHMUE, U3MEpPEHHUE, SKCIIEpUMEHT; YMEHUE
BBILOMHCHIIO BO3MOXHOCTH YYacTUsli B PEIICHUHM JIMYHBIX, | 00pabaThiBaTh, OOBSICHSITH PE3YJIbTAThl MPOBEICHHBIX
TpeboaHii 00I11IeCTBEHHBIX, rOCYJIapCTBEHHBIX, | OMBITOB M JIeJIaTh BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH
1paBoBoii 1 00I11IeHAIMOHATBHBIX POOJIEM. MPUMEHATL  METOAbl  TO3HAHWS  TPU  PEIICHUU
HOPMATHBHOI MP 01. YmeHne caMOCTOATENBHO ONPEAENATH | IPAKTUUECKUX 3a/1a4;
631 I eau JEeATeNIbHOCTU M COCTaBiATh 1uiaHel | [IPG 5 Brnaaenue npaBuinamMu TEXHHKHA O€30MaCHOCTU
BHYTPCHHIX JNEATENBHOCTH; CAMOCTOSITENIBHO OCYLIECTBIISITh, | IPU UCIIOJIb30BAHUN XUMUYECKUX BEILIECTB;

KOHTPOJIUPOBATh U KOPPEKTUPOBATH
pEerIaMeHTOB

JNEATENBbHOCTh; MCIIOJIb30BATh BCE BO3MOXKHBIC

pPECYpPChI AJIsI NOCTUKCHUA IMOCTABJICHHBIX ueneﬁ
U pajin3allii IIaHOB ACATCIIbHOCTH, BBIGI/IpaTB
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YCIICIIHBIC CTPATCIUH B PA3JIMYHBIX CUTYaAlTUAX

IIK 4.4.
[TIpoBoauTh
KOHTPOJTb u
aHaJIn3
uH(popmManuu
00 axkTMBaxX M|
(puHAHCOBOM
ITOJIOKEHUH
OpraHu3allvu,
ee
IJIaTEKECI0co0
HOCTH U
JIOXOJTHOCTH

JIP. 09. TotoBHOCTH H  CHOCOOHOCTH K
o0pa3oBaHMIO, B TOM YHCJIE CaMOOOpa30BaHMUIO,
Ha TMPOTSKEHUHM BCEH KU3HU; CO3HATEIHLHOE
OTHOIIICHUE K HEMPEPHIBHOMY OOPa30BAHUIO Kak
YCIIOBHIO  YCHEITHOW TpodecCHOHATBLHON |
00111eCTBEHHOM JEATETLHOCTH.

JIP 13. Oco3HanHBINM BEIOOP OyayIIeH podeccun
U BO3MOXXHOCTEH pealn3alid COOCTBEHHBIX
KUZHEHHBIX IJIAHOB; OTHOILIEHUE K
npodeccruoHanbHOM NEATENbHOCTH KaK
BO3MOXKHOCTH YYacCTUs B PEIICHUH JIUYHBIX,
OOIIIECTBEHHBIX, roCyJ1apCTBEHHBIX,
0011IeHAITMOHATIBHBIX MPOOJIEM.

MP 03. Bnagenune HaBbIKaMHU MO3HABATCIbHOM,
y4eOHO-UCCIIeI0BATENbCKON U IPOEKTHOU
NEeATEeIbHOCTU, HABBIKAMHU Pa3peIICHUs PoOJieM;
CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITETLHOMY
MOMCKY METOJIOB PElICHUS MPAKTUYECKUX 3aja4,
MIPUMEHEHUIO PA3JIMYHBIX METOJOB MTO3HAHUS.B
CO37IaHUU HOBOW 0a3bl MaTEPHAIBHON KYJIbTYPHI,
B PEIICHUH TI100aTBHBIX TPOOJIEM YCTONYMBOTO
pPa3BUTHS YEIIOBEUECTBA

[IP6 1 CdopMupoBaHHOCTh MPEACTABICHUN O MecTe
XUMHAHA B COBPEMEHHOM HAy4YHOW KApTHHE MHPA;
MMOHMMAHUE POJU XUMHUU B (DOPMUPOBAHUM KPYrozopa u
GyHKIMOHATIBHOM

IPAaMOTHOCTH 4YEJIOBEKA JUIsl PELICHUs IPAKTUYECKUX
3a/1ay;

[IP6 3 BnageHue OCHOBHBIMH METOJAMH HAYYHOTO

NO3HAHMs, MWCIONb3yEMbIMU B XUMHUHU: HaOJIOJEHUE,
OIHCaHue, U3MEpEHHE, AKCIIEPUMEHT; yMEHHE
o0pabaTbiBaTh, OOBSACHATH pE3YyJbTaThl MPOBEIECHHBIX

OMBITOB M J€NaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH
OPUMEHATh ~ METOABl  TMO3HAHUS  TPH  pEHICHUU
MPaKTUYECKHX 3a]1ay;
I[1IP6 6 CdhopMUPOBAHHOCTH COOCTBEHHOM MO3UIUU TIO
OTHOUIEHUIO K XUMUYECKOW MH(OpMaIuu, NoJydyaeMon U3
pa3HBIX UICTOYHHUKOB
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2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJILHOM

JANCHUITJIIMHBI « XUMMWUSA»

Bujx yueOHoi1 padoThl

Oo0BeM B yacax

O0bem 00pa3oBaTe/IbHOI NPOrPaAMMBbI JUCHUIIIMHBI 72
B T.Y.

OcHOBHOE coJiep;KaHue 66
B T. U..

TEOPETUICCKOE 0OyUCHHE 22
MPAKTUYECKUE 3aHATHUS 22
abopaTOpHBIC 3aHITHUS 22
[Ipo¢eccnoHaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE

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

TEOPETUYECKOE 00yUeHHE 2
MMPAKTUYECKNE 3aHITUSA 4

IMpome:xkyrouHasi arrectanus (auddepeHIpoBaHHBIN 3a4eT)
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2.2 TemaTuyecKHid IVIAH U COAEPKAHUE YUeOHON JUCHUIINHBI

Dopm
upye
Haumen Py
Mble
OBaHUeE Conep:xkanue yueOHOro Mmarepuasia (0CHOBHOE U PO ecCHOHAILHO-OPUEHTUPOBaHHOe), (O0BbeM oM
pa3neno |JialopaTopHbIe M NMPAKTHYECKUE 3aAHATHSA, IPUKJIATHON MOIYJIb Yacos eTe
B U TeM
HIH
U
1 2 3 4
OcHOBHOe coJIep:KaHue 66
Paznen 1. OcHOBBI CTPOCHHS BellleCTBA 8
OcHOBHOE conepKaHue 6
Teopernueckoe oOydeHue 2
Tema P b - -
1.1 CoBpemenHass Mojielib cTpoeHuss atomMa. CHUMBOJIMYECKUM SI3bIK XMUMHUHU. XHUMHYECKUU DJIEMEHT.
Ctpoenn OnexkTpoHHass KoH(urypauuss aroma. Krnaccudukanus XUMHUYECKHX 3JIEMEHTOB (s-,v p-, d-
e atoMop | 2IEMEHTBI). BalleHTHBIC 3JIEKTPOHbI. BaleHTHOCTh. DNEKTpOHHAs MPUPOJa XUMHYECKOU CBSI3H. 2
<uMigec | DYICKTPOOTPHIATEILHOCTh. BHIBI XUMUYCCKOH CBsA3M (KOBAJICHTHAS, HMOHHAs, METaJUINYCCKasl,
KX BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHMs OK
sneMent | IIpakTnyeckue 3ansaTus 2 01
OB 1 Pemenne 3amanuii Ha WCIIOJIB30BAaHHME XHUMHUYECKOM CHMBOJIMKHM M Ha3BaHUM COCOUHECHUU I10
NIPUPOJIA | HOMEHKJIATYPE MEXKIYHAPOIHOIO COK03a TECOPETHUYECKOM W IPUKIIAJIHON XMMHU W TPUBHUAIBHBIX
XUMUYCC | Ha3BaHUM JUISI COCTAaBJICHUS XWMHUYECKUX (OPMYNT JBYXaTOMHBIX COCIMHEHHH (OKCHJIOB,
Kou CyJb(UI0B, TUAPUJIOB U T.I1.) U JAPYTUX HEOPTaHUUECKUX COCIMHEHUN OTACIBHBIX KJIACCOB. 2
CBsI3U [IpakTyeckre 3agaHus Ha YCTAHOBJICHHME CBSI3U MEXIYy CTPOCHHEM AaTOMOB XHWMHUYECKUX
AJIEMEHTOB M MEPUOJUYECKUM HM3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIUHECHHU B
COOTBETCTBHHU C MOJIOKEHUEM [leproInyecKkor CUCTEMBI.
JlabopaTopHbie 3aHATHS 2
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[Topsimok paboTel B 1abopatopuu xumun. TexHuka 6e3onacHocTu. JlaboparopHas nocyaa

2
OcHOBHOe coiepxkanmne 2 %If
Tema IpakTHyecKkue 3aHATHS 2 OK
1.2.
o 02
[lepnomu | [lepuoauyeckas cucreMa XxuMuaeckux anemenToB [[.M. MenneneeBa. dusnueckuii CMbICT 2
yeckun | [lepuonuueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKHX
3aKOH M | DJIEMEHTOB, 00pa3yeMbIX MMH TPOCTHIX M CJIOXKHBIX BEIIECTB B COOTBETCTBUHU C IOJOKEHUEM
TabJIMIa | XUMHAYECKOro ayieMeHTa B [lepuomnyeckoit cucreme. MHUPOBO33PEHUYECKOE M HAyYHOE 3HAYCHHC
J.N. Ilepnogmueckoro 3akona J[.M. MenneneeBa. Ilpornossr JI.MI. MenaeneeBa. OTKpbITHE HOBBIX
MeHene | XMuMUUECKUX JJIEMEHTOB. PerieHune MNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHui Ha
eBa XapakTepu3alui0 XUMHUYECKUX JJIEMEHTOB «MeTauueckue / HEMETaUIMYeCKUe CBOMCTBA,
AIEKTPOOTPULIATETLHOCTh XUMUYECKUX AJIEMEHTOB B COOTBETCTBUU C MX AJIEKTPOHHBIM CTPOCHHUEM
1 MOJIOKEHUEM B IEPUOJNYECKON CUCTEME XUMUUYeCKuX 3neMeHToB /.. Menneneena
Paznen 2. XuMu4ecKue peakimuu 10
Tema OcHOBHOE coep:KaHue 4
2.1. Teoperuueckoe o0yyenmne 2
Turbr Kinaccudukanust 1 TUIIBI XUMUYECKUX PEAKIMI C y4acTHEM HEOPraHMYECKUX BEIECTB.
xumudec | CocTaBieHHE YPaBHEHUN peakUuid COeMHEHUS, pa3JIOKEHUs, 3aMeIleHUsl, 0OOMEHA, B T.4. PEaAKLIHil
KX TOPEHHU S, OKUCIICHHUSI- BOCCTAHOBJICHUSI. OK
peakuui | YpaBHEHHUs OKUCIICHUSA-BOCCTAHOBJCHHS. CTerneHb OKucIeHuss. OKUCIUTENIb U BOCCTAHOBUTEIID. 01
CocrapiieHue U ypaBHUBaHUE OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJIOM
AIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIC PEAKIIUH B TIPHPOJIE,
MPOM3BOJICTBEHHBIX MPOIIECCaX U KU3HEESITEILHOCTH OPTaHU3MOB
IpakTnyeckue 3aHATHUSA 2
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KonuyecTBeHHbIe OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHbBIC 3AKOHBI B XUMUU U PACUETHI
[0 YpaBHEHUSIM XUMUYECKUX peakiuii. Molb Kak eIMHUIIA KOJIMYECTBa BelecTa. MoispHas
Macca. 3aKOHbI COXPAaHEHUsI MAaCChl ¥ SHEPTUH. 3aKOH ABorajpo. MoJisipHbIil 00beM ra3oB.
OTHOCHUTENbHAS MIIOTHOCTH ra30B. PacueTsl Mo ypaBHEHUSIM XUMUYECKUX PEAKITU C
HCIIOJIb30BaHNEM MaccChl, 00beMa (HOpMasbHbBIE YCIOBHS) Ta30B, KOJUYECTBA BELIECTBA

OcHoOBHOE coaepxkaHue

Tema

29 Teopernueckoe o0yuenue

Onektpo | Teopust >1EKTpOAUTHYECKONW AUcCcOolManuu. HOHBI. DIEKTPOJIUTHI, HE3JIEKTPOIUTHL. Peakuuun

auTH4ec | HoHHOro oOmeHa. CocTaBieHUE peakiuid MOHHOTO OOMEHa MyTeM COCTAaBJIEHHUS WX TMOJIHBIX H

Kast COKpAIICHHBIX HOHHBIX ypaBHEHUU. KHCIOTHO-OCHOBHBIE pEaKIMU. 3aJlaHhsl HAa COCTaBJICHHUE

JIMCCOIM | HOHHBIX PEaKINil

a1 | JlagopaTopHble 3aHATHS

VIOHHBIN OK

oBMeH JlabopatopHas pabota "Turmbl XUMHYECKUX peaKiiuii". 01
UccnenoBanne TUNOB (IO COCTaBY M KOJMYECTBY MCXOAHBIX W OOpPa3yIOMIMXCS BEHIECTB) W OK
MPU3HAKOB XMUMHYECKUX peakiuil. [IpoBenenne peaxkiuii HOHHOTO OOMEHa, OIpEACNICHUE Cpeibl 04
BOJHBIX PACTBOPOB. 3aJjaHUsI HA COCTABJICHUE MOHHBIX PEaKIUui

KonTpoa

bHasl CrpoeHue BenecTBa U XUMUUYECKUE PEAKIINU

paoora 1
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Pa3znen

3 PacTtBOpBI
Tema
3.1. IIpakTnyeckue 3aHATUSA
[TonsTus
0 PactBopenue kak ¢pusnko-xumudeckuid mpoiecc. PactBoper. CiocoObI TPUTOTOBICHHS] PACTBOPOB.
PacTBopa | pacrpopumocts. MaccoBast 710 PACTBOPEHHOTO BemIecTBA. CMBICH TIOKa3aTeNs MpeelbHO
X JIOITYCTUMOM KOHIEHTPAIMH U €T0 UCIOIb30BAHKUE B OLIEHKE SKOJIOTMYECKOM 0€30MacHOCTH.
[IpaBmiia 3KOJIOrMYECKH LIETIECO00PA3HOTO MOBEIEHUS B OBITY M TPYIOBOM NEATEIBHOCTH B LEIAX
COXPAHEHUSI CBOETO 3JI0POBbSl M OKPYKAKOUIEH NPHUPOJHON CPEnNbl; OMACHOCTHh BO3JIECUCTBHUS Ha
’KUBBIC OPraHU3MBbI OIIPEIECIICHHBIX BEIIECTB.
Pemenne nmpakTUKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUI Ha pacTBOPBI, UCIIOJIb3yEMBIE B
OBITOBOM M MPOU3BOJACTBEHHOM IE€ATEIbHOCTH YEJIOBEKA
Tema 3.2. JlaGopaTopHble 3aHATHS 2
Hccneno
BaHMC Jlaboparopnas padora «IIpurorosienue pacTBOpPOB».
CBOUCTB | TIpuroToBieHHe pacTBOPOB  3aiaHHOI  (MaccoBOH, %) KOHLEHTpamuu (C  IPaKTHKO- 5
PacTBOpP | opueHTHPOBAHHBIMU BOIIPOCAMU) U OIIPE/ICIICHUE CPE/Ibl BOIHBIX PACTBOPOB.
OB Pemenue 3a1a4 Ha NPUTOTOBIIEHUE PACTBOPOB
Paszaen .
4 CTpoeHue M CBOIICTBA HEOPraHNYECKHUX BelleCTB 16
Tema
41 OcHoBHOe coaep:kaHue 4
Kiaccugu
¢ Teopernueckoe 00yueHmne 2
Kalus,
HoMeHKI | [Ipenmer Heopranmdeckoi xumun. Kimaccudukanus Heoprannueckunx Bemiects. [Ipocteie u 5
arypa M | cuoxkHble BeniecTBa. OCHOBHBIE KIJIACCHI CIIOXKHBIX BEIIECTB (OKCHIbI, THAPOKCHU/IBI, KUCIIOTHI,
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KpyroBopoTbl OMOTeHHBIX JIEMEHTOB B PUPOJIE.

IIpakTHUyeckue 3aHATHS

CTPOCHH | coiM). B3auMOoCBsI3b HEOPTraHMYECKUX BEIIECTB. ATperaTHble COCTOSIHUS BEIlIECTRA.

e Kpucrannmuueckue u amopdHbie BemecTBa. TUTIBI KPUCTATHYECKUX PEIIeTOK (aTOMHasl,

HEOpTraH | MOJIEKYJIsIpHasl, HOHHAs, METaJUTMYecKas ). 3aBUCUMOCTh (DU3UUYECKUX CBOMCTB BEIIECTBA OT THUIIA

WYECKUX | KPUCTAJUIMUECKOHN peleTKH. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BEIIECTB OT BH1a XUMHYECKON

BEILIECTB | CBSI3M M THIIA KPUCTALTMYECKOM pereTku. [Ipuanael MHOrooOpas3us BEeIIeCTB
IIpakTu4eckune 3aHATHS
HomMmenknaTypa HeopraHu4eCKuX BEIIECTB: HA3BaHUE BEIIECTBA UCXO/S U3 UX XUMUUYECKOM
(bopMyJIbI UM COCTaBIECHUE XUMHUUECKON (hOPMYJIBbI UCXO/Isl U3 Ha3BaHUS BEILIECTBA IO OK
MexayHapoanoi (MIOITAK) nnu TpuBHaIbHOM HOMEHKJIATYPE. 01
Pemenune nmpakTHuecKux 3aJlaHui M0 KiacCU(DHUKAIMKM, HOMEHKIIATYpe ¥ XUMHUYECKUM (hOopMyJiaMm OK
HEOPTraHMYECKUX BEIIECTB PA3TUIHBIX KJIACCOB (yrapHbId ra3, yrieKUCIIbIM ra3, aMMHUaK, TameHas 02
U3BECTh, HETallleHasi U3BECTh, TUThEBAs COA M IPYTHX): HA3bIBaTh M COCTABIATH (DOPMYIIBI K
XUMHUYECKUX BEILIECTB, ONPECATh PUHAICKHOCTD K KJIaccy. 6.
Hcrounnku xumudeckoi nHGopmaiuu (CpeacTB MacCoBOM nHGopMaliuu, cetb UHTepHeT 1
npyrue). [louck nHbOpMaIMK 110 Ha3BaHUIM, HACHTU(DHUKATOpaM, CTPYKTYPHBIM (OpMYJIaM.

Tema OCHOBHOE cofepKaHNe

4.2.

Dusnuke- Teoperuueckoe o6yueHue OK

XUMHNYEC 01

KHe Meramnel. O0mume pu3nvIecKue 1 XUMHYECKHE CBOMCTBAa MeTAIIOB. CTIOCOOBI TIOJTYYSHUS. OK

CBOiicTBa | 3HAUEHHE METAJJIOB M HEMETAJJIOB B MPUPOJIE U KUZHEACATEILHOCTH YEJIOBEKA U OPTaHU3MOB. 02

HEOpraHy Koppo3ust MmeTamioB: BUIbI KOPPO3HUH, CLIOCOOBI 3aIIUTHl METAJIIIOB OT KOPPO3UU
YeCKUX Hemeramnbl. O6mue ¢pusnyeckue 1 XUMUYECKUE CBOMCTBA HEMETA/IOB. TUTMYHBIE CBONCTBA
gemects | Hemetamwios [V- VII rpym. Knaccuduxanus 1 HoMeHKIIaTypa COeIMHEHUI HEMETAJJIOB.
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XHUMHUYECKUE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPIAHMYECKUX BEIECTB (OKCHJIOB, THIPOKCUIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX
COCIMHEHNH, BBICIINX OKCHJIOB U TUIPOKCUIOB.

JlabopaTopHble 3aHATHS

JlabopatopHas pabota «CBoicTBa MeTa/uI0B». B3anuMoieiicTBE METalIoB ¢ BOAOW, a TaKXkKe C
pacTBOpaMHM COJIEH U pacTBOpamMu KUciIoT. B3auMozeiicTBue cepHoii U a30THOM KUCIOT C MEJIbIO.
CocraBieHue ypaBHEHU XUMUYECKUX PEAKIINI C YHaCTHEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METAJUIOB M HEMETAJIJIOB; OKCUOB METAJIJIOB

JIabopaTopHas padbota «XapakTep IMCCOUAUU PA3TUYHbBIX THAPOKCHIOB». CocTaBIeHue
YPaBHEHUN XUMUYECKUX PEAKLIUN C yIaCTUEM MPOCTHIX U CI0KHBIX HEOPTAaHUYECKHUX BEIIECTB:,
HEMETAJUIOB U aM(POTEPHBIX JIEMEHTOB; HEOPTAHUYECKUX KUCIIOT, OCHOBAaHUN U aM()OTEPHBIX
TUAPOKCUIOB; HEOPTAHUYECKHUX COJIEN, XapAKTEPU3YIOIMX X CBOKCTBA.

Tema OcHOBHOe coiepxkaHne
4.3. JlaGopaTopHble 3aHATHS
Nneutud | JlaboparopHas pabora «MneHTruUKaIKsI HEOPraHUUECKUX BEIICCTBY.
ukanys | Pemmenne sKCIepUMEHTAIbHBIX 3a7ad M0 XUMHWYECKUM CBOWCTBAM META/UIOB M HEMETAILIOB, IO
HEOpraH | pacro3HaBaHUIO U TIOJYUYCHUIO COCIMHEHUI METAJIJIOB U HEMETAJIJIOB. OK
nyeckux | Mnentudukaiys HEOpraHMYECKUX BEIIECTB C UCIIOJIb30BAaHUEM X (PU3UKO-XUMUYECKHX CBOMCTB, 01
BEIIECTB | XapaKTEePHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha CyibdaT-, KapOOHAT- U XJIOPU/I-
AHUOHBI, HA KATUOH aMMOHHUS
KonTpoa
bHasi CBoiicTBa HCOPTAaHMYECKUX BEIICCTB
pabora 2
Pa3znen 5.| Kunernueckue u TepMOJIMHAMHYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYCCKUX PEaKITuit
Tema OCHOBHOE COJIepKaHNE OK
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IIpaBuna noucka M aHaJI3a XUMUUYECKOW HH(DOPMAIIMU U3 PA3IMYHBIX UCTOYHUKOB (Hay4Has U

5.1 01
CKOpOCTb TeopeTnueckoe o0yueHHe OK
XUMHYECK| CKOPOCTh PEaKIMH, €€ 3aBUCUMOCTh OT PAa3IUYHBIX (PAaKTOPOB: MPHUPOJIbI PEArHpYyIOIIUX BEIIECTB, 02
ux KOHLIEHTPAllMM PEarupyrollux BEUIECTB, TEMIEPATYPbl U IUIOMIAJA PEAKUMOHHOW MOBEPXHOCTH.
peaknui. | TertoBbie 3PPEKTH XUMUIECKUX PEAKIIUi. IK30- U SHAOTCPMHUCCKHE, PEAKIIHUH.
Xumuuec O6patumocTh peakuuii. XUMHUECKOE PAaBHOBECHE U €r0 CMEILEHUE TTOJ1 IEHCTBUEM
KO€ paznuyHbIX (AaKTOPOB (KOHIICHTPALIUS PEAreHTOB UM IPOIYKTOB PEAKIUH, 1aBJICHUE,
PaBHOBEC | TeMrepaTypa) JUIsl CO3IaHMs ONITUMAIIbHBIX YCIOBUM MPOTEKAHUS XUMUYECKHUX MTPOLIECCOB.
ue [Tpunnun Jle [larense
JlabopaTopHas padora

JlabopaTtopHas pabota «CKOpOCTh XUMHUUYECKUX peakuuid. CMeleHne XUMMUYECKOTO PaBHOBECHS

Pemennie npakTHKO-OpUEHTUPOBAHHBIX 3a/laHUi Ha aHaNu3 (PaKTOpPOB, BIMSIOUIMX HA U3MEHEHHE

CKOPOCTH XMUMHUYECKOM peakiuu, B T.4. C MO3ULUN HKOJIOTMUYECKU LIE€IECO00Pa3HOTO MOBEICHUS B

OBITY U TPYAOBOH IEATEIBHOCTH B IIEJIIX COXPAHEHUS CBOETO 3/I0POBbS U OKPY>KaoILel IPUPOTHOM

cpensl.

Pemenne mpakTUKO-OpHEHTHPOBAHHBIX 3a/laHUI Ha TpuMeHenue npuHnuna Jle-Illarense

JUTSI HAXOXKJICHHSI HAIPABJICHHS CMEILICHHUS

ITpodeccnoHAIBHO-OPUEHTHPOBAHHOE COJIePKaHue (COIepKaAHNe TPUKJIATHOTO MOTYJIs)
Pa3nen 6 Xumus B ObITY M IPOU3BOJACTBEHHOM AeATEIbHOCTH Y€JI0BEKA

Xumus B OK
OBITY U 01
MIPOM3BO/] OcHoOBHOE coJiep:KaHue OK
CTBEHHOM 02
JCATCIIBH OK
ocTH Teoperudeckoe o0yuenue 04
ICTI0BCKA Hoselme 1oCTHXEHNUSI XUMUYECKOW HAYKA U XUMUYECKOM TEXHOJIOTUU. POJIb XuMuu B 0K

00ecreyeHnn HKOJI0TMYECKOM, SJHEPreTUUEeCKO U MUIIEBON 0€30MacHOCTH, PAa3BUTUH MEJIULIUHBI. 07

[1K
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yueOHO-Hay4yHas JUTepaTypa, CpeACTBa MacCOBOM nHPpopManuu, cetb HTEepHEeT)

4.4,

IIpakTHyecKkue 3aHATHUS 4 [TK
[louck u aHanmM3 KEHCOB O MPUMEHEHUU XMMHUYECKHUX BEIIECTB M TEXHOJOTHUH C ydeToM Oynmymieit | 4 2.6
npoecCHOHANPHON JEATEIBHOCTH MO TeMaM: KpacKd, HCTOYHHMKH JHEPIUU, OpPraHMYECKUue |
MUHEpaJIbHbIC yI00pEHMsI, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.
3amura: [IpeacraBieHue pe3yabTaToOB pelieHus KeicoB B (hopMe MUHHU-I0KIIA/A C
IIpE3CHTALIUEH
Pazgen .
7 CTpoeHue U CBOMCTBA OPraHNYeCKUX BeLIECTB 24
OcHOBHOE coaepxaHue 4
Teopernuyeckoe 00yueHnue
Tema [losiBneHue u pa3BUTHE OPraHUYECKON XUMHUM KaK Hayku. [IpenmeT oprannyecko XxumMuu. MecTo u
7.1 3HaYeHNE OPTaHUIECKOW XMMHH B CHCTEME €CTECTBEHHBIX HaYK. OK
Knaceud | Xymmueckoe CTPOCHHE KaK TMOPSAIOK COCTUHEHHSI aTOMOB B MOJIEKYJI€ COTJIACHO UX BaJIEHTHOCTH. 01
UKalWA, | OCHOBHBIC TIOJIOKEHHSI TEOPHHM XUMHUYECKOTO CTPOCHUS OPraHWYECKHX COCTUHCHHUH A.M.
CTPOCHM | BytiepoBa. YIIIEPOIHBIA CKEJICT OPraHUYECKOW MOJIEKYJBI. 3aBUCUMOCTH CBOWMCTB BEIIECTB OT [1K2.
cH XUMHUYECKOTO CTPOCHHS MOJIEKYJ. M30Mepust U H30MEpHI. 6.
HOMCHKT | TTonsTre 0 pyHKIIMOHANBHOM rpymme. Paagukan. [TpuHIuns! KiaccupuKaiuyd OpraHudecKux [TK
arypa coeAMHEeHU. MexlyHapoiHasi HOMEHKIJIATypa U MPUHLUIIBI HOMEHKJIATYyPbl OpPraHUYECKUX 4.4
OpraHud | coenuuenuii. [lonstue 00 a30TCoAepKAINUX COCAMHEHNIX, ONOTOTHYECKU aKTHUBHBIX BEIICCTBAX
CCKHX (yrnmeBopax, sxupax, 0eskax u Jp.), BBICOKOMOJIEKYISIPHBIX COSAMHEHUSIX (MOHOMED, MOJIUMED,
BCHICCTB | cTpyKTYypHOE 3BEHO)

IIpakTHUyeckue 3aHATHS

HOMCHKJIaTypa OpPraHU4CCKHUX COGI[I/IHCHI/Iﬁ OTACIBbHBIX KJIACCOB (HaCBIIHeHHBIe,
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HEHACBIIICHHBIC U apOMATHYCCKUE YTICBOAOPOIbI, CIUPTHI, (PEHOJIBI, aJIbJICTH/IbI, KETOHBI,
KapOOHOBBIE KUCJIOTHI U JIp.) CocTaBICHUE TTOJIHBIX U COKPAIEHHBIX CTPYKTYPHBIX (GOpMYyJT
OpraHUYECKUX BEIICCTB OTJCIbHBIX KJIACCOB, UCIIOJB3Ys X Ha3BaHMS 10 CHCTEMAaTHYCCKOU 1
TPUBHAIBLHOW HOMEHKIIATYpE (3TUJICH, alleTHIICH, TIUIEPUH, PeHOII, (hOpMalIbIeTH I, YKCYCHAs
KHUCIIOTa, TIMIMH). PacueTsl mpocTeiimiei popMyIibl OpraHMIeCKON MOJIEKYIIBLUCXOIS U3
3JIEMEHTHOT0 cocTaBa (B %)

Tema
1.2
CBoiicTB
a
OopraHu4
E€CKHUX
COCIUHE
HUHN

OcHOBHOE coep:KaHue

12

Teopernueckoe o0yuenue

- DU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUN OTIEIbHBIX KJIAcCOB (OCOOCHHOCTH
KJaccu(uKauu ¥ HOMEHKJIATYpbhl BHYTPHU KJlacca; TOMOJOTHYECKUW psii U olmias ¢opmya;
uzoMepusi; (U3MYECKUE CBOMCTBA; XMMHUYECKHE CBOMCTBA; CIOCOOBI MOJYyUEHHs): MpPEACIIbHbIC
yIIEBOAOPOBI (aJIKaHbl U IUKIIOANKAHbI). ['OpeHre MeTaHa Kak OJIMH M3 OCHOBHBIX HCTOYHHKOB
TeI1a B IPOMBIIIJIEHHOCTH U ObITY. CBOICTBA MPUPOAHBIX YIIIEBOIOPOIOB, HAXOXKIECHNUE B IPUPOIE
Y IPUMEHEHUE aJIKAHOB;
- TpeJeNbHbIC YIIIEeBOAOPOIbI (aKaHbl ¥ MUKIOANKaHbl). ['OpeHrne MeTaHa KaK OJIUH U3 OCHOBHBIX
HWCTOYHUKOB TEIUIA B TMPOMBINUICHHOCTH W ObiTy. CBOMCTBA NPHUPOJHBIX YIJIEBOJAOPOIOB,
HaxO0JICHUE B MPUPOJIC U MPUMEHEHNE aJTKAHOB,;

HeTpeebHbIe (ATKEHbI, aJTKUHbBI U aJIKaJIUeHbI) U apOMaTUYECKue yrieBoI0poibl. ['opeHue
allETUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHM I CBAPKU U PE3KU METAIIOB

KHUCIIOPOJICOIepKAIINE COSAMHEHUS (CITUPTHI ¥ (PeHOJIbI, KAPOOHOBBIE KUCIOTHI U d(PUPHI,
aNbAETUIbl U KETOHBIL, XKHUPBI, YIIIeBOAbI). [IpakTHUecKOe MPUMEHEHUE STHUIICHTIIUKOIIS, TJULEPUHA,
denona. [lpumenenne popmanbaeruaa, aeTalbIeru/1a, YKCYCHOW KUCIOTHL. Mblia Kak coJin
BBICIHIMX KapOOHOBBIX KUCIOT. MOIOIIME CBOMCTBA MblIa

IIpakTHyeckue 3aHATHS

CBoiicTBa OPraHUYECKUX COCUHEHHUI OT/IETBHBIX KJIACCOB (TPUBHAIIbHAS U MEKIyHAPOIHAS
HOMEHKJIATypa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOTYYSHUS): TIPEIeTbHbIC (AJIKaHbI U
IUKJIOAJIKaHbI ), HEeTIpeIeNIbHbIC (AJTKEeHbI, AJIKUHBI U aJIKaJUCHBI) U apOMaTUUYECKUE yTIIeBOIOPO/IHI,
CIUPTHI ¥ (EeHOIIBI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, AJIBICTHU/IBI U KETOHbBI, aMUHBI U
AMHHOKHCJIOTBI, BLICOKOMOJICKYJISIDHBIE COEIMHEHUS. 3a/IaHusl HA COCTABIICHUE YPaBHEHUM

OK
01

OK
02

OK
04
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XUMUYECKUX PEAKIUI C y4aCTUEM OpPraHUYEeCKUX BEIIECTB HA OCHOBAHUM UX COCTABA U CTPOCHUS
CocraBneHue cxeM peakiuil (B TOM 4YHCIE€ MO NPEAJIOKEHHBIM IeNOoYKaM MpeBpalleHUl),
XapaKTEpU3YIOMINX XUMUYECKUE CBOWCTBA OPraHUYECKUX COCJUHEHUN OTIENbHBIX KJIACCOB,
CrocoObl MX TIONYYEHHS M Ha3BaHME OPraHUYECKUX COCJAMHEHUH [0 TPUBUAIBHOM WU
MEXIYHApPOIHON CUCTEMATUYECKON HOMEHKIIATYpeE.

Pelienne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HAa CBOMCTBA OPTaHUYECKUX
COCAMHEHUN OTJEIbHBIX KJIACCOB

JlabopaTtopHasi paGora

Jlaboparopuass pabora "IIpeBpaiieHusi opraHUYecKuX BellecTB Npu HarpeBanuu'". Ilomydenwue
OTUJIEHA W HM3YyYEHUE €r0 CBOMCTB. MOJENMpOBaHME MOJIEKYJ W XUMHUYECKUX IPEBPAILLCHUNA Ha
MIpUMEpPE 3TaHa, ITUICHA, alleTUJIEHA U JIp.

JlabopatopHass  pabGota. «CBoiicTBa cnupToB» HM3yueHHe pacTBOPHUMOCTH CIHUPTOB B BOJE.
OxncieHyre CIMpPTOB Pa3IMYHOIO CTPOEHHUS XpOMOBOM cMechlo. Ilomyuenue auatuinoBoro sgupa.
[TonydyeHue rauuepara MeJIu.

JlabopaTopHas paboTta «CBoiicTBa KapOOHOBBIX KHCJIOT». PAaCTBOPUMOCTH pa3iInUHBIX KapOOHOBBIX
KHCIIOT B Boje. B3ammonelcTBUE YKCYCHOM KHCIIOTBI ¢ MeTauiamMu. IlonydeHue HM30aMHIIOBOTO
a(upa YKCYCHOM KHUCTOTBI

Tema

7.3.
Nnentud
UKaIus
opraHuye
CKHX

OcHOBHOE conepKaHue

Teopernueckoe oOyueHue

buooprannueckue coenqunenus. [Ipumenenue u 6uoaorudeckas poiib yrieBogoB. OKUCIIeHNe
YTJIEBOJOB - UCTOYHHUK YHEPTUHU KUBBIX OpraHn3mMoB. O0JacTH NPUMEHEHHUS] aMUHOKHUCIIOT.
[IpeBparmienus 0eaKOB NUILK B opraHu3me. buosornueckue pyHkuuu 6enkoB. buonornueckue
GyHKUIMK KUPOB. PoIb opraHnyeckoil XuMuu B pelieHUH NpooJieM MUIEBON 0€30MacHOCTH

BCIIIECTB,
50,4

IIpakTnyeckune 3aHATHS

3HAYEHUE
151
IIPUMEHEH
ue B

Ponb oprannyueckoil XuMUU B PEIICHUH MPOOJIEM dHEPTreTHYECKON 0€30MacHOCTH, B Pa3BUTUHI
MEJIUIINHBI, CO3IaHUU HOBBIX MaTEPHUAIOB, HOBBIX HCTOYHUKOB SHEPTUU (AJIbTEPHATUBHBIE
HMCTOYHUKH 3HEPTrun ). OMacHOCTh BO3/IEUCTBUS HA JKUBbIE OPraHU3Mbl OPraHUYECKHUX BEILIECTB
OTJIETHHBIX KJIACCOB (YTJIEBOIOPOIbI, CIIUPTHI, (DEHOJIBI, XJIOPOPTAHNUECKUE MPOU3BOJIHEIE,

OK
01
OK
02
OK
04
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OBITOBOM
u
MIPOM3BO/]
CTBCHHOM
JIeATeIILH
OCTH
YeJ0BeKa

aNbACTUIBI U JIP.), CMBICI TTOKA3aTeNsl MPEACIbHO JOIMYCTUMON KOHIIEHTpAIUU

JlaGopaTopHbIe 3aHATUS

JlabopatopHas pabora: "MaenTudukanns opraHuuecKuxX COeAMHEHUI OTIEIbHBIX KIACCOB"

Nnentudukaims opraHM4ecKuX COeTUMHEHUN OTIENbHBIX KJIacCOB (Ha MpUMeEpe ajibIACTUI0B,
Kpaxmasa, yKCyCHOUM KUCIOThI, OEJIKOB U T.II.) C UCMOJIb30BAaHUEM UX (PU3UKO-XUMUUYECKUX CBOMCTB
U XapaKTepHBIX KaueCTBEHHBIX peakiuii. Jlenatyparus O6enka mpu HarpeBanuu. L[BeTHbie peakiuu
6enkoB. BO3HMKHOBEHHE aHATUTUYECKOTO CUTHAJIA C TOUKH 3PEHUS XUMHUECKUX MPOIIECCOB MPH
MIPOTEKAaHUU KaYECTBEHHOM PEeaKlUu, MO3BOJISIIONIEN NICHTU(PUIIUPOBATH NMPETIOAKEHHbIE
OpraHUYeCcKUe BEIECTBA

KonTpon
bHas
pabota 3

CrpykTypa 1 CBOKMCTBA OPTaHUYECKUX BEILECTB

IpomexyTouHas arrecTanus no gucuuninne (1nddepeHIHPOBAHHBIN 3a4€T)

Bcero

72
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3. YCJIOBHS PEAJIM3AIIMN ITIPOT'PAMMBI YUYEBHOM
AN CIUIIJINHBI
3.1. TpeGoBanuss K MHHUMAJIbHOMY  MAaTEepPHAIbHO-TEXHUYECKOMY
o0ecreYeHH 0

JIist peanuzanuy MporpaMMbl AUCHUIUIMHBL AOJKHBI OBITh MPETyCMOTPEHBI
CJIEIyIOLIME CIIENUaIbHbIE TIOMENIEHUS: Y4€OHbII KAOMHET XUMHH

OOopynoBanue y4deOHOro kaOmHera (HarJsiAHbIe TOCOOMA): HAOOPHI
HIAPOCTEPKHEBBIX MOJENIEA MOJEKYJ, MOJEIN KPUCTAUIMYECKUX PEIIETOK,
KOJUICKIIMU TOJMMEPOB; KOJUICKIMS TOPHBIX TOpPOJ M MHUHEpaioB, Talbiauia
MemnpeneeBa, yaeoHbie GuiibMbl, IUGPOBBIE 00PA30BATEIBHBIE PECYPCHI.

Texnnueckue cpeacrsa o0O0y4YeHHMsl: KOMIIBIOTEp C yCTpPOMCTBaMH
BOCIIPOU3BEAEHUSA 3BYyKa, [MPUHTEpP, MYJIbTUMEAUA-TIPOCKTOP C SKPAHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MPe3eHTep AJIsl MPE3CHTALUM.

O6opynoBanue nadopaTopun U padbo4nx MecT JJa00OPATOPUM: MEH3YPKH,
MUTMETKU-KaNeIbHULIBI, TEPMOMETPHI, (PUIBTpOBajbHAsE OyMara, MPOMBIBAJIKH,
CTEKJISIHHbIE TPOOUPKH, PE3UHOBBIE NPOOKH, (QOHAPUKH, HAOOP pPEAKTUBOB,
CTEKJISTHHbIE TAJOYKU, IITATUBBI I NPOOUPOK; MEPHbIC UUIUHAPHI, BOPOHKH
CTEKJISIHHBIC, BOPOHKU AeNUTENbHBIC LuIuHapudeckue (50-100 mi), cTynmku ¢
nectukoM, (GaphopoBbie YalllKH, MUHIETHI, (UIBTPHl OyMa)KHbIE, BaTa, Mapis,
YacOBBIE CTEKJA, JIEKTPOIUIMTKH, Ja00OpaTOPHBIE IITATUBBI, CIUPTOBBIE TOPEIKH,
CIIUYKH, IPUOOP JJIS MOTYUYEHHUsI Ta30B (MM MPOOUpPKA C ra300TBOJHON TPYOKO),
JepKaTenu Ui MPOOMPOK, CKISIHKW JUISi XpaHEHUs PEaKTUBOB, pa3daTOUYHBIC
J0TKH; XuMudeckue crakanbl (50, 100 u 200 mi1); mmaTenn; TUHIIEThI; TUTCIbHBIC
IIUMIBI, CEKYHIOMEPHI (TaiiMephl), MepHbie TTpoOupku (Ha 10-20 mi1) u MepHbIe
koJ0b1 (25, 50, 100 u 200 mu), BongHas OaHg (MM TEPMOCTAT), CTEKJISHHbBIE
Maj0YKH; KOHMYECKHe KoJObl st tutpoBanus (50 u 100 mur); mHIUKATOpHBIE
NoJOCKU Juisi  omnpeneneHuss pH u  cTangapTHas WHIMKATOpHAas —IIKana;
YHUBEpCaIbHBIA UHIMKATOP; nuneTku Ha 1, 10, 50 mu (unm po3atopst Ha 1, S u 10
MJI), OIOpEeTKHM IJig TUTPOBaHWA, MeEIUIMHCKHE Immpuikl Ha 100-150 wmo,
7a00paTOpHBIE W/WUJIW aHATUTUYECKUE Bechl, pH-MeTphl, cymuibHbIN mKad, u ap.

nabopaTopHOe 000pyIOBaHHE.
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3.2. NudopmanuonHoe odecnieyeHne peaau3aluu NpPorpamMmbl

OCHOBHBIC UCTOUHUKH:
1. Tabpuensu O.C. Xumus. 10 xknacc. YriryoneHHsii ypoBenb: yueonuk / O. C.

["abpuensn, U. I'. Octpoymos, C. A. Cnaakos. - [Ipocsemienue, 2022. — 399

2. Xwumws. 11 kiacc. YrayoneHnslit yposeHb: yueonuk / O. C. I'adbpuensn, U. T

Octpoymos, C. A. Cnankos, A. H. JIéskun. - [Ipocsemenue, 2022. — 432
JlomoJTHUTEIbHbIE HCTOYHUKH:

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

http://znanium.com — 9BC «3Hannym»
http://e.lanbook.com — IBC «J/IaHb»
http://ebs.rgazu.ru — IBC «AgriLib»
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOU

JUCHHUIIJINHBI
Kontponb u  omeHka  pe3yibTaToB  OOy4YeHHUS  OCYIIECTBIISETCS
npernojaBaTesieM B IPOLIECCE  IPOBEACHUS  NPAKTHUUECKUX  3aHATUH U

7a00paTOpPHBIX PadOT, TECTUPOBAHMS, a TAKXKE BBIMOJHEHUS OOYyYarOIMMUCS
WHIUBUIYAIbHBIX 3a/JaHHM, MPOEKTOB, HCCIEIO0BaHUU. Pe3ynpTaThl 00ydeHUs
OTIPEJIEIISIIOT, UTO O0yYaromuecs JOJDKHBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH
10 3aBEPIICHUN U3YUYEHUS TUCIUTUIUHBI.

Jnst hopmupoBaHusi, KOHTPOJIS U OLIEHKU PE3yIbTaTOB OCBOCHHS y4eOHOM
JUCHUIUIMHBI UCTIOJIB3YETCSl CUCTEMA OIIEHOYHBIX MEPOIPUSATUM, MPEICTABIISIIONIAS
coOOl KOMILJIEKC Y4YE€OHBIX MEpPONPHUATHM, COTJIACOBAHHBIX C pe3yJibTaTaMu
oOyuenus u chopmyiaupoBaHHeix ¢ ydetom DOI'OC COO (mpeaMeTHbIC

pe3yabTathl o auciuiube) u GI'oC CIIO.

OK/ Moayab/Pa N
K bren/Tema Pe3yabTaT 00yuyeHus THunbl OeHOYHBIX MEPONPUATHIA
| | OcHoBHOE conepxanue
1 Pa3mes 1.
OCHOBEI ®opmyMpoOBaTh
N — 0a3oBble NOHATHUS U
Be[I)IICCTBa 3aKOHbI XMMHH
1 1. Tect «CTpoeHrE aTOMOB XUMUYECKHX
OK [Ctpoenne | CocTaBisiTb XUMUYECKUE .
o 3JIEMEHTOB M MPUPOIa XUMUUYECKON CBA3U».
. 101 jaromonr (bopMyIIBl COeIMHEHUH B
1 2. 3a1a4M Ha COCTaBJIEHUE XUMUYECKUX
XUMHUYECKUX | COOTBETCTBUU CO .
(hopmyn AByXaTOMHBIX COESUHEHUN (OKCHUIOB,
DIIEMEHTOB | CTETICHBIO OKUCIICHUS
o Cynb(GUI0B, THAPUIOB U T.IL.).
pupoa XUMHUYECKUX 3JIEMEHTOB, .
. 3.3ananus Ha UCIIOIH30BAHNE XUMUYECKON
XUMUYECKOM | UCXO/Is U3 BaJICHTHOCTH U . .
CUMBOJIMKH U Ha3BaHUW COETMHEHUH 110
CBSI3U 3JIEK TPOOTPULATENIBHOCTH
HOMEHKJIaType MEX1yHapOAHOIO COr03a
TEOPETUYECKON U IPUKIIATHON XUMHUH U
TPUBUAIILHBIX Ha3BaHUMU ISl COCTABIICHUS
XUMHYECKUX (OPMYIT ABYXaTOMHBIX
coeuHeHuH (OKCUIOB, CYIb(UI0B, THAPUIIOB
U T.IL.) ¥ PYTUX HEOPTAaHUYECKUX COCAMHEHUN
OTJIETTbHBIX KJIaCCOB
JlaGoparopnau pabota «Ilopsinok paboThl B
nabopaTopuu XuMuu. TexHnKa 6€30MacCHOCTH.
JlaboparopHas mocyna»
1 | OK [Mepnoanuec XapakTepru3oBaTh 1. Tect «MeTannmuyeckne / HEMETAIITHIECKHE
01  Ikuii 3axom y | XAMHIECKHE JJIEMEHTHI B CBOMCTBA, JIEKTPOOTPULATEIBHOCTD U
2 | oK frabmmua COOTBETCTBHUU C UX CPOJICTBO K AJIEKTPOHY XUMUYECKUX
02 LU MOJIOKEHUEM B 3JIEMEHTOB B COOTBETCTBHUE C MX 3JIEKTPOHHBIM
MeﬁneneeBa MePUOIUYECKON CUCTEME | CTPOSHHEM U TMOJIOKEHUEM B IMEPUOANIECKOMN
XUMHUYECKUX IJIEMEHTOB cucTeMe XuMudeckux snementos /.M.
J.1. MenneneeBa Menneneenay.
2. IlpakTuueckue 3a1aHusl HA YCTAaHOBJICHUE
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CBsA3U MCXKY CTPOCHHUECM aTOMOB XUMHWYCCKUX
3JIEMEHTOB M TIEPUOIUICCKUM H3MEHEHUEM
CBOMCTB XMMHYECKHUX 3JIEMEHTOB U UX
COCIMHCHHUI B COOTBETCTBHH C MOJIOKEHUEM
[Iepnonnueckoii cucreme.
[IpakTHKO-OpUEHTUPOBAHHBIE TEOPETHUCCKUE
BaJIaHUS HA XapaKTepU3aINI0 XUMUYECKUX
BJIEMEHTOB: «MeTaINTNYECKHUE /HEMETAIUTNYECKHE
CBOMCTBA, 3JIEKTPOOTPULIATEIHLHOCTD U CPOICTBO
K 2JICGKTPOHY XUMHUYECKHUX JIEMEHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM CTPOCHUEM U
[T0JI0’)KEHUEM B MIEPUOUIECCKOMN CHCTEME
xuMuueckux asiementoB .M. MeneneeBa»

Pa3zmea 2.
2 A Ok XapakrepusoBath TUIIbI | KonTposabHas pagora «CTpoeHne BelecTsa
XMMHYECKHX peakuuii U XMMHYeCKHe peakiuuu»
€ peakunu
1. 3ajiauu Ha COCTaBJIEHUE YPAaBHEHUM
2.1 | OK [Twumsl CocTaBiaTh peakiuu A N yp
peaKIuid:
01 XUMHYECKUX| COETUHEHHUS, PA3IIOKECHNUS,
. - COEIMHEHMS, 3aMEIICHUS, Pa3JIOKEHUS,
OK [peakuuii oOMeHa, 3aMEeLEeHMs],
obOMeHa;
04 OKHCIUTEIbHO- .
- OKHCJIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIINN
BOCCTaHOBUTEIILHBIC
C UCIIOJIb30BaHUEM METO0/1a HJIEKTPOHHOIO
peakuuu
OanaHca.
2. 3ajauM Ha pacyeT MacChl BEIIECTBA MU
00BEMa razoB 110 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WU 00bEMY OIHOTO U3
YYaCTBYIOIIMX B PEAKI[H BEUIECTB; PACYETHI
Macchl (00bE€Ma, KOTMUECTBA BEIIECTBA)
MPOAYKTOB PEAKIIMH, €CITH OJHO U3 BEIIECTB
uMeeT
1. 3amaHus HA COCTABIICHHE MOJICKYJISIPHBIX
p.2 OnexTpoauT | CocTaBisITh ypaBHEHUS 9
MOHHBIX peaKIHii ¢ y4acTUEM KHCIIOT,
myeckas XMMUYECKHX peaKIuu . 9
OCHOBAHHUU U COJIEH, YCTaHOBIICHHE U3MEHEHHS
MUCCOLMAIY | HOHHOT'O OOMEHa C
. KHCJIOTHOCTH CPEeJIbl
1 1 HIOHHBIHM | yqacTuem y
2. JIaboparopnas padota "THIBI XUMHYECKUX
0OMeH HEOpPraHMYECKUX BEIIECTB o
peakuui
. HccaenoBatb HCTUHHBIE
3 Paznean é.
PACTBOPBHI € 32/IAHHBIMH
PacTBOpBI
XapaKTepUCTHKAMHU
3 | OK [[lonarue o | PaznuuaTh HCTUHHBIE 1. 3aaun Ha IPUTOTOBIICHHE PACTBOPOB.
. | 01 pacrBopax | pacTBOpBI 2. IIpakTUKO-OpUEHTUPOBAHHBIE PACYETHBIC
1 OK 3aJ1aHN Ha JUCIIEPCHBIE CUCTEMBI,
02 UCTOJIb3yeMble B OBITOBOW U
MIPOU3BOICTBEHHOH JIESTETLHOCTH YeJIOBEKa
OK n
3 01 McenenoBa | peenenopars busmKo- Ha60paT0}:3'Ha;1 pabota "[IpuroroBienue
| oK HHIC XUMHYECKUE CBONCTBA pacTBOpOB
2 CBOUCTB UCTHHHBIX PACTBOPOB
04 Pacteop
ACTBOPOB
4 Pasnen 4. | YccaenoBars crpoenne n | Konrpoasnas padora «CBoiicTBa

CTpoeHue u

CBOMCTBa

HECOPraHMIECCKUX BEHIECTB)
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CBONCTBA HEOPraHu4eCcKux
HeopraHu4e| BelecTn
CKHX
BellecTB
1. Tect «HomeHKknaTypa U Ha3BaHUE
4.1 | OK [Knaccuduka| Knaccudpuuuponatsb yp
HEOPraHUYECKUX BEUIECTB UCXOIS U3 UX
01 |oms, HEOpraHUYeCcKue 9
XUMHUYECKOH (POPMYIIBI T COCTABJICHHE
HOMEHKJIAaTy | BEIlIeCTBa B COOTBETCTBUU .
IIK XUMUYECKON (hOPMYJIIBI UCXOS U3 HA3BaHUS
pau C UX CTPOCHUEM N
BEIIECTBA M0 MEXKIYHAPOIHOHN UIIH
2.6. Tpoenue Hl ) MOKAYHAPOR
TPUBHUAIBLHON HOMEHKJIATypEe».
HEOpraHu4ec .
2. 3aga4yu Ha pacyeT MaccoBOM 101M (Macchl)
KUX BEIICCTB
XUMHUYECKOT0 3JIeMEeHTa (COSTMHEHMUSI) B
MOJIEKYJIe (CMecH).
3. IlpakTuyeckue 3a1anus Mo KJIacCUu(PUKaINH,
HOMEHKJIAType ¥ XUMUYCCKUM PopMyiamMm
HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KIACCOB.
4. TlpakTuyeckue 3alanus Ha ONIPEICIICHNUE
XHUMHUYECKOU aKTUBHOCTH BEIIESCTB B
3aBHCHMOCTH BUJIa XHUMHUYECKOM CBS3H U TUIIA
KPUCTAJUIMYECKON PEIIETKH
1. Tect «OCOOEHHOCTH XMMHUYECKUX CBOMCTB
4.2 | OK |®usuko- N
OKCHJIOB, KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
01 XUMHYECKHE .
N TUAPOKCHJIOB U COJICH».
CBOMCTBA Y cTaHaBiIuMBaTh o
OK 3aiaHus Ha COCTaBIICHUE YPaBHEHUN
HCOPraHUYEeC| 3aBUCUMOCTH (PH3HKO- .
02 . XUMHUYECKUX PEAKIUN C y4aCTUEM MPOCTHIX U
KUX BELIECTB| XMMHYECKHX CBOICTB
CJIO’KHBIX HEOPraHWYECKUX BEIIECTB: OKCUIO0B
TIK HCOPraHMYCCKHX BCIICCTB
METaJIOB, HEMETAIIOB U aM(OTEPHBIX
13 OT CTPOCHUS aTOMOB U
-9 3JI€EMEHTOB;HEOPraHUYECKUX KHUCIIOT,
MOJIEKYJI, @ TAaK)Ke TUTIa .
N OCHOBaHHUH U aM(pOTEPHBIX TUIPOKCHUIOB,
KPUCTAJUTMYECKOU N
CLICTKL HEOPTraHWYECKHUX COJIEH, XapaKTEPUIYIOIIUX HX
P CBOMCTBA U CIIOCOOBI IOJTYUYEHHUSI.
2. 3. I[IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a]JaHuUsI HA CBONCTBA U
MOJIy4YeHHE HEOPTaHMYECKUX BEIIECTB
3. JIabopatopnas paborta «CBoiicTBa
METaJII0OBY.
4. JlabopaTopHas pabota «Xapakrep
JMCCOIMAIIMHU PA3JIMYHBIX THIPOKCUIOBY.
4.3 | OK Hnentuduka Uccnenosarb 1. TIpaKTHKO-OPHEHTHPOBAHHBIE 33/IaHHS IO
01 |uus Ka4CCTBCHHBIC peaKINU COCTaBJICHUIO XUMHUYECKHUX peaKLII/HTI C
OK [Heoprannyec, HeOpraHn4eCKnx BEIICCTB y4acTHEM HEOPTraHNYECKUX BEIIECTB,
02 [KHX BCIICCTB HMCIIOJIb3YEMBbIX AT UX I/I,Z[CHTI/I(l)I/IKaI_II/II/I.
OK 2.JIaGoparopnas padota: "M nentudukamms
04 HEOPraHUYECKUX BellecTB"
Paznmeu 5.
5 A XapakrTepu3oBatb
Kunerunuec
BJIMSIHHE PA3JIUYHBIX
KHe U
(¢paxTopoB Ha
TEPMOIUHA
paBHOBeCHE U CKOPOCTh
MHYECKHE -
XHMHUYECKHX peakumni
3aKOHOMEPH|
0CTH
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MPOTEeKAHU
1

XHMHYECKH
X peakumi
OK_ (CkopocTs XapakTepus3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
01 KiMHYECKH BIIMSIHUE KOHLICHTPALH 3aJaHMsl Ha aHaIu3 (aKTopoOB, BIMAIOLMX Ha
T — pearupyromux BeUeCTB U | U3MEHEHUE CKOPOCTU XMMUYECKON PEaKIUU.
OK Xivmuecko | TEMAEPATYPBI Ha CKOPOCTH [IpakTHKOOpHUEHTUPOBAaHHBIE 3aJaHUS HA
02 b XUMUYECKUX PEAKLUI npuMeHenue npuHuuna Jle- Ilarense ms
[K [paBHOBecHe XapakTepu3oBaTh HaXO2/CHUA HANPAB/ICHHS CMELICHHS
BIIUSIHUE U3MEHEHUS PaBHOBECHS] XUMUYECKOW PEaKIMU U aHAJIA3
13 (hakTOpOB, BIUSIOMIUX HA CMEIIICHHE

KOHIICHTpAIIUU BEIIECTB,
pEeaKIMK Cpebl U
TEeMIIepaTyphl Ha
CMEIICHUE XUMHYECKOTO
paBHOBECHS

XHUMHUYECKOTO PaBHOBECHS
JlabGopaTopHas pabora «CKOpOCTh
XUMHUYECKUX peakuuil. CMmenieHue
XUMHYECKOTO PABHOBECH S

6. IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEP:KaHNUe (COTePKAHNE MPUKJIATHOTO MOTYJIsI)

6 Pa3nen 6. OlLEHUBATD MOCIICTBHS 3amura keiica (¢ yueroMm Oyayuiei
Xumus B GLITOBOI 1 npodeccHoHATIBLHOM JeSITeJIbHOCTH)
oLITY 1 NPOM3BOICTBEHHOI
MPOM3BOACT | qesrestbHOCTH YesI0BeKa
BEHHOU C MO3UIMii
ACHATEIBHOC | 5o qormueckoi
™™ 6e30nmacHOCTH
JeJIOBEKAa

OK [Xumus B OueHuBats nociexacteus | KeHe (¢ yaeroM Gyynieit npodeccronatbHol
01 Pwityn OBITOBOI U JIeSTENbHOCTH) 5
OK [pOU3BOJCTB HPOM3BOACTBEHHON Bo3MOKHBIE TEMBI KEHCOB!
02 CHHOU IEeSATECIbHOCTH YEIIOBEKA C 1 OpFaHI/I‘IeCKI/Ie U MUHCPAJIbHBIC y2106peHI/I$[.
OK MEeATEIBHOCT Hogp}up{ﬁ IKOJIOTUYECKOUN HpI/IMeHHeMLIe B CEJILCKOM XO3SICTBE.
04 [ HemoBeKa 0€30IMacHOCTH 2. JlexapcTBa Ha OCHOBE PACTHTENILHBIX
MpenaparoB
OO7K 3. Morolye cpecTBa Ha HATypalbHOM
OCHOBE.
I1K2.
6
IIK
4.4
7 Paznmen 7.
Crtpoenue u| UcciaenoBarb cTpoeHue u
cBoOlicTBa CBOIiCTBA OPraHN4YeCKUX KOijOHBHaH padora «Crpoenue u
oprammaeck| pemecrs CBOIiCTBA OPraHUYecKHX BelleCTB)
HX BelecTB
7.1 | OK [Knaccuduka| Knaccuduuuposars 1. 3aJaHusA Ha COCTABJICHHE Ha3BaHUMI
01 s, OpraHUYecKHe BelecTBa B | OPTaHHYCCKUX COC,Z[I/\I’HGHI/II/I o TpHBHaJELHon
CTPOGHHE M | COOTBETCTBHH C HX WU MEXTYHAPOIHON CHCTEMATHYECKON
TK HOMEHKJIATY | CTPOEHUEM HOMCHKIAType.
2.6 pa 2. 3a7aHus Ha COCTABJIEHUE MOJHBIX U
OpraHuYecK COKpAIIIEHHBIX CTPYKTYPHBIX POPMYIT
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X BEIECTB

OpPTaHUYECKUX BEIIECTB OT/ICTHHBIX KIIACCOB.
3. 3a1aun Ha ONpeaeIeHUE MPOCTEeUIIIeH
(hopMyIIBI OPraHUYECKOM MOJICKYIIBI, HCXOJIS U3
9JIEMEHTHOT0 cocTaBa (B %)

1. 3aaHus Ha COCTaBJIICHUE YPAaBHEHUN

7.2 | OK [CsoiicTtBa YcraHaBiuBaTh o
XMMHMYECKUX PEAKIUI C yIaCTHEM
01 [(OPTaHHMYECK | 3aBHCHMOCTbH (PU3HKO-
. OPraHMYECKMX BELIECTB HA OCHOBAHMHU HX
X XUMHUYECKHUX CBOMCTB
OK . COCTaBa U CTPOEHHS.
COEIMHEHMH | OPraHMYECKUX BELIECTB OT .
02 2. 3agaHus Ha COCTABICHUE YPAaBHEHUM
CTPOEHHMSI MOJIEKYT 9
OK XMMHMYECKUX PEAKIUM, HILTFOCTPUPYIOIIUX
XHMHYECKUE CBOMCTBA C YUETOM MEXAHU3MOB
04 IPOTEKAHKs JaHHLIX PEAKIMI U T€HETHIECKON
CBS3U OPTaHUYECKUX BEIECTB Pa3HbIX
KJIACCOB.
3. PacueTHBIE 331441 10 YPABHEHUSAM PEAKIIUMI
C y4acTHEM OPraHUYECKUX BEIIECTB.
4. Jlaboparopnas padota "[IpeBpamieHus
OPraHUYECKHX BEIIECTB [IPU HArpeBaHuu"
5. JlabopaTtopHas pabora. «CBoicTBa
CIIUPTOBY
6. JlJabopaTopHnas pabora «CBoiicTBa
KapOOHOBEIX KHCIIOT»
/.3 | OK Wnenruduka Hccnenosars 1. IIpakTHKO-OpHEHTHPOBAHHEIE 3aJAHHUS 10
01 [Hud Ka9CCTBCHHRIC PCAKITUN COCTaBJIEHUIO XUMUYECKUX PEAKIMI C
oK [PPraHHHecK | OpraHIHCeCKIX y4acTHEM OPTraHUYECKUX BEIIECTB, B T.4.
MX BCIICCTB, | COCAMHCHUN OTICIbHBIX MCIIOJIb3YEMBIX JUIS UX MACHTU(DUKALMH B
02 |ux 3HaueHwue| KIACCOB

OK
04

171
MPUMCHEHUE
B OBITOBOI U
MPOU3BO/ICTH
©HHOM
EeATETbHOCT
1 JejIoBeEKa

OBITY ¥ TPOMBILIIIEHHOCTH.
2.JIaboparopHas pabota: "Vnentuduxanns
OpPTaHUYECKUX COCTMHEHNH OTAEITBHBIX
KJIaccoB"
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