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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBIIIEOBPA3OBATEJBHOM JUCHUILTAHBI «XUMUS»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccHOHATbHOIMI
00pa3oBaTeIbHOI MPOTrPAMMBI

Ob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUSD» H3ydaeTcss Ha 0a30BOM YPOBHE B
o01ieoOpa3oBaTebHOM IUKIE Y4eOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOM
00pa30BaTeNbHOM MPOTPAMMBI

TpyaoeMKOCTh NUCIUTUIMHBI « XUMUsSD» Ha 0a30BOM YPOBHE COCTaBIsieT 72 yaca

[lepuon oOydeHus u pacnpeiesieHue o ceMecTpam orpeelseT oopazoBareibHas
OpraHu3alys CaMOCTOSITEIbHO, C YYE€TOM JIOTUKH (OPMUPOBAHUS MPEAMETHBIX
pe3yIbTaTOB, OOLIUX U MPOPECCHOHATBHBIX KOMIETEHIIUN, MEKITPEAMETHBIX CBSI3EH C
JIPYTUMU TACIUATINHAMU 00I1e00pa30BaTeIHHOTO U 00MIENPO()ECCHOHATFHOTO IIUKIIOB
y4eOHOTO IJIaHa.

1.2. Hean u miianupyembie pe3yabTaThl 0CBOCHHUS JUCHHILINHBI

1.2.1. leau 1 3aga4y JTUCHUATIIIMHBI

®opMHUpOBaHUE Yy CTYIEHTOB IPEJICTaBICHUS O XHMHUYECKOM COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa KaK OCHOBBI IPUHATHUS PELIEHUN B )KU3HEHHBIX U
IIPOU3BOJCTBEHHBIX CUTYyAIUsIX, OTBETCTBEHHOT'O MOBEJCHUS B IPUPOJHON Cpefe.

3axayu AUCUMILIUHBI:

1) cdhopmupoBaTh MNOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKHUX
IIPOILIECCOB U SBJIEHUM B OKPYKAIOUIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBS3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTaBJIATH (POPMYJIBI HEOPraHUUECKUX W OPraHu4eCcKUX
BELIECTB, YPAaBHEHMS] XUMUYECKUX pEaKLUi, OOBSCHATh UX CMBICI, UHTEPIIPETUPOBATD
pe3yJIbTaThl XUMHUUECKHUX KCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  MPOBEAEHUS  NPOCTEMIINX  XUMHUYECKHX
AKCTIIEPUMEHTAJIbHBIX UCCIIEIOBAaHUM C COOII0O/ICHHEM MPaBUI 0€30MacCHOTO 0OpalleHus
C BEIIECTBaMU U JIA0OPATOPHBIM 000PYIO0BAHUEM;

4) pa3BUTh YMEHHUS HCIOJB30BaTh HMH(DOPMAIMIO XUMHUYECKOTO XapakTepa Wu3
pa3IMYHBIX UCTOYHHUKOB,;

5) copmupoBaTh yMEHUsI IPOTHO3UPOBATH MOCIEACTBUSI CBOEH NIE€ATEIbHOCTH U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX IPOLIECCOB;

6) chopMupoOBaTh MOHMMAHHUE 3HAYUMOCTU JOCTHKCHUNA XMMHUYECKON HAyKHU U
TEXHOJIOTUH JIJIsl Pa3BUTHS COIMATILHON 1 TMTPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyembie pe3yabTaTbl OCBOCHHS 0011e00pa3oBaTe/IbHOM AUCHUILIHHBI B c00TBeTcTBMU ¢ PT'OC CIIO 1 Ha

ocHoe PI'OC COO
Koa n Ilnanupyemsie pe3yJbTAThl 0CBOCHHS AU CHHILINHBI
HAMMEHOBaHHU
e

¢popmupyembIx O6mue’ JMCunIIMHAPHbIE?

KOMIIEeTeHI M ii

OK 01. B yacTu Tpy10BOr0 BOCIIMTAHUSA: - BIQJETh CHCTEMOW XMMMYECKMX 3HaHUHM, KOTOpas  BKJIIOYAET:

Bribupats - TOTOBHOCTh K TpYyAY, OCO3HAHHWE LIEHHOCTH | OCHOBOINOJArarwlue MOHATHS (XUMUYECKHI AJIEMEHT, aTOM, JJIEKTpOHHAas

CIOCOOBI MacTepcTBa, TPYI0JI00HE; oboJyiouka aToma, s-, p-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYI,

pelleHus 3a1a4 | - TOTOBHOCTb K  AKTUBHOM  J€SITENBHOCTU | BAJIGHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIIEHUS, XMMHMUECKas

npodeccuoHal | TEXHOJOTMUECKON U COLMaIbHON HalpaBJIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIA OObEM, YIJIEPOAHBIM CKeJerT,

bHOM CMOCOOHOCTh ~MHUIIMMPOBAThH, IUJIAHUPOBATh MW | QYHKUMOHANBHAS TPYIINA, PaTUuKal, U30MEpHs, U30MEPhl, TOMOJIOTUIECCKUN

JESTeIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATENBHOCTD; | psiA, TOMOJIOTH, YIJIEBOJOPObl, KUCIOPOA- M a30TCO/AEpIKalle COeIMHEHHUS,

IIPUMEHUTEIIBH | - HHTEpeC K Ppa3JInYHbIM cepaM | OMOJIOTMUYECKH aKTUBHbBIE BelllecTBa (YIJIEBOABI, JKUPBI, OEIKH), MOHOMED,

0 K Pa3JInYHbIM | IPOPEeCcCHOHATBHOMN IeSTETbHOCTH, MIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEIMHEHUS,

KOHTEKCTaM OBiageHne  yHUBEpPCAJIbHBIMM  Y4eOHBIMHU | KDUCTAJUIMUECKAs pPEIIETKa, THUIbl XUMHUYECKHX pPEaKIHUi (OKUCIUTENIbHO-
MO3HABATE/ILHBIMH AeliCTBUSIMU: BOCCTAHOBUTEIIbHBIE, K30-U IHJIOTEPMUUYECKHE, PEAKLIMH HOHHOIO OOMeHa),
a) 0a3o0Bble JIOTHYECKHUe AelicTBHSA! PacTBOp, AJIEKTPOJIUTHI, HEITEKTPOIUTHI, JIEKTPOIUTHYECKAs THUCCOINAIIMS,
- CaMOCTOSITEIILHO bopmMyIMpoBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON pEaKklnU, XUMUYECKOE
aKTyaJM3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M  3aKOHbI (TEOpUS XUMHUYECKOIO CTPOCHUS
BCECTOPOHHE; opranuueckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTHYECKON

- YCTaHaBJ'II/IBaTI) Cym@CTBeHHI)H\/II HpI/ISHaK N
OCHOBaHUSl ISl CpaBHEHHS, KIacCH(PHUKAIUU U
0000IIICHHS;

- OIpenensaTh UeNd JesSTeNbHOCTH,
HapaMeTpI)I nu KpI/ITepI/II/I UX JOCTHUXKCHUS,

3aJaBaTb

aucconuanuu, nepuoaudeckuii 3akod .M. MenneneeBa, 3aKOH COXpaHEHHS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH, (aKTOJOTHMUYECKUE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJyUYECHUH U OE30IIaCHOM HCIIOJIb30BaHUH
BAOXHEUIIMX HEOPraHMYECKUX M OPraHMYecKHMX BeHIeCTB B OBITY U
MPaKTUYECKON JAESITETbHOCTH YEJIOBEKa;

! YKa3blBaloTCA NMYHOCTHbIE meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronbHoi dopme, popmmpyemble obieobpasoBaTesibHOM

ANCUUNANHOMN

2 IncumMnanHapHble (MpeameTHbIE) pe3ynbTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NpenoAaBaHna JUCLUANANHbI




- BBISBIISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBHI B JCSITEILHOCTD, OIICHUBATH
COOTBETCTBHE pE3YyJbTATOB IIEJISIM, OILICHUBAThH
PUCKU TIOCIIEACTBHIA e TEIILHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIIUICHHE TIPH PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 0a30BbIe HcCJIea0BaTENbLCKHE JeiiCTBHS:

- BJIQJICTh HABBIKAMH YY€OHO-HUCCIICIOBATECIILCKON H
MIPOCKTHOM JIeITEIbHOCTH, HABBIKAMU Pa3peIIcHUs
pooem;

- BBIIBJIATH IPUYMHHO-CJICACTBEHHBIC CBS3M M
aKTyaJIM3UpPOBaTh 3a7ady, BBIIBUTATh TUIIOTE3Y €€
perieHus, HaXOJUTh aApPTryMEHTBI I
JIOKa3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a7aBaTh
rapameTpbl U KpUTEPUH PEILICHUS;

- AQHAJIM3WPOBATH IMOJIYYCHHBIC B XOJIC PEIICHUS
3a/laydl pe3ysibTaThl, KPUTUYECKU OILICHUBATH HX
JIOCTOBEPHOCTh, TPOTHO3HPOBATh HW3MCHCHUE B
HOBBIX YCJIOBHSIX;

- YMETh TIEPEHOCUTHh 3HAHUS B IMO3HABATEIIBHYIO H
MPAKTUYECKYIO0 00JACTH KU3HEIEATEIbHOCTH;

- yMeTh HHTETPUPOBATH 3HAHUSA U3 PA3HBIX
MpeIMETHBIX 00JacTel;

- BBIOBUTaTh  HOBBIE  HIEH,
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATEIHHON M COIMAILHOM MPAKTHKE

npeJarath

- yYMETb BBIABIIATH XapaKTEpPHbIE IPU3HAKA M B3aUMOCBS3b H3YUYEHHBIX
MOHATUM, TPUMEHATh COOTBETCTBYIOLIME ITOHATHUS IIPU OIIMCAHUUA CTPOEHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEILIECTB M MX IPEBPALICHUN;

BBISBIIATH ~ B3aMMOCBSI3b ~ XMMUYECKMX 3HAHMM C  MOHATUAMH U
NpCACTABJICHUAMU APYTUX CCTCCTBCHHOHAYYHbBIX TPCAMETOB,

- yYMeTb HCIOJb30BATh HAMNMEHOBAHUS  XHUMHYECKUX  COEIUHEHUU
MEXKIYHAPOAHOIO COKO3a TEOPETUYECKOM W MNPUKIAJHOM XHUMHUU U

TpUBHAJIbHBIC HA3BAHUS BXHEHIIINX BEIIECTB (ITUIICH, alleTHIICH, TJIUIEPUH,
¢denon, dQopmanbaeru, YKCyCHas KHCIOTa, TJWIHMH, YrapHbIH Tas,
YIJIEKUCIIBIM Ta3, aMMUaK, ralieHas U3BEeCTb, HETallleHas U3BECThb, TUThEBAS
coJla U APYTUX), COCTaBIATh (POPMYJIbI HEOPraHMYECKUX U OPraHUYECKUX
BELIECTB, YPAaBHEHHsS] XHUMUYECKUX pEaKUud, OOBICHATH HX CMBICT;
MIO/ITBEPK1aTh XapaKkTepHbIe XUMHYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMH U 3alUCAMH YPAaBHEHHN XUMHUYECKUX
pEeaKLHnii;

- YMETh yCTaHaBJIMBATh MPUHAJICKHOCTh H3YUYEHHBIX HEOPraHUYECKHX HU
OpPraHMYECKUX BEILECTB K ONPEIEICHHBIM KJlaccaM U IpyIIaM COEIMHEHUH,
XapaKTEepU30BaTh UX COCTaB M BAKHEWILIME CBOMCTBA; OMNPENEIATb BHJIbI
XUMHUYECKHUX CBs3eH (KOBaJ€HTHAas, WOHHAs, METa/NIn4yecKasi, BOJIOPOIHAA),
THUIBI KPUCTAUNIMYECKUX PEIIETOK BEIIECTB; KIacCu()UIMpPOBaTh XUMHUECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XHMMUYECKOH  COCTaBIISIOLIECH
€CTECTBEHHOHAYyYHOW KapTUHBI MHpa, POJIM XWMHUU B TMO3HAHWUU SIBICHUMN
Opupoasl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(yHKIMOHATBHOW IPaMOTHOCTH, HEOOXOIUMOM Ui peleHus] MPaKTUYECKUX
3aa4 M 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MIPUPOIHOM CpeJE;

- yMeTb MpPOBOJUTH pacueTbl MO XMUMHUYECKHM (OopMysiaM U YpaBHEHUSIM
XUMHYECKUX  peakuuid ¢  HCIOJNb30BaHMEM  (U3MYECKUX  BEJIHYUH,
XapaKTepU3yIOIIMX BEIIECTBA C KOJMUYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpMaslbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BaTh
CUCTEMHbIE XMMMUYECKHE 3HAHMs A NPUHATHS PEUIEHUM B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




OK 02.
Hcnons3oBath
COBpEMEHHBIC
CpeacTBa
TIOWCKa,
aHanu3a u
HWHTEPIIPETAINH
nHpopManuu u
MH(POPMAIMOHH
bI€ TEXHOJIOTUU
TUISL
BBITIOJTHEHU S
3amad
npodeccuoHat
BHOM
JeSITeIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMUPOBAHHOCTh MHUPOBO33PEHU,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YpPOBHIO
pa3BUTHUA HAyKd M OOILIECTBEHHOW MPaKTHKH,
OCHOBaHHOTO Ha Jaore KyJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MeECTa B
MOJINKYJIBTYPHOM MUDE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM M YUTATEIIbCKOMI
KyJbTYpbl KaK CpEACTBAa B3aUMOJAEUCTBUS MEXITY
JIFOJIbMU U TTO3HAHUS MUDPA;

- OCO3HaHUE IICHHOCTUM HAYYHOW JeATENbHOCTH,

TOTOBHOCTb  OCYILECTBJIATh ~ NIPOEKTHYID U
UCCIIEI0BATEILCKYIO JIeSITEIIbHOCTD
WHAWBUYaIbHO U B IPYIIIIE;

OBiajgeHne  yHUBEpPCAJIbHBIMM  y4eOHBIMHU

MO3HABATEJIbLHBIMH AefiCTBUSIMH:

B) padoTa ¢ nHdopmManmeii:

- BJIaJICTh HAaBBIKAMU IOJyYeHHs] UHPOPMALUU U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO
OCYILIECTBIATh NIOUCK, aHAJIN3, CUCTEMATU3ALNIO U
MHTEpPIpEeTAIIO HHPOPMAIUH PAa3IUYHbIX BUIOB U
¢bopM npencTaBieHMs;

- co3JaBaTh TEKCThl B pa3iMuYHbIX (opmarax c
y4eTOM Ha3HauyeHus HHGPOpMAlMM U IIeNeBOH
ayIUTOpUHU, BBIOUpAas ONTHUMAIbHYIO  (opMy
IIPEICTaBICHNS U BU3YyaIU3aluy;

- OLCHMBAaTb JIOCTOBEPHOCTb, JIETMTUMHOCTb
uHpOpMallUK, €€ COOTBETCTBHUE IIPABOBBIM H
MOPaJIbHO-ITHYECKUM HOPMaM;

- HCHOJb30BaTh CpPEACTBA HH()POPMAIIMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJOTHIl B pElIEeHUH
KOTHUTHBHBIX, KOMMYHHMKaTHUBHBIX u
OpraHM3allMOHHBIX  3aad ¢  COOJIOJACHHUEM

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKUI SKCIIEPUMEHT (IIPEBPALLICHUS
OpPraHMYECKUX BEIIECTB IIPU HArpeBaHUHU, MOJTYUYCHHE ITUIICHA U U3YUYCHHE €T
CBOMCTB, KAaueCTBEHHbIE PEAKIUM Ha albJErHJbl, Kpaxmal, YKCYCHYIO
KHCIIOTY; JACHaTypalus OeJKOB MPH HArpeBaHHUM, I[BETHbIC PeaKkui OEJIKOB;
MIPOBOJIUTH PEAKIIMU HOHHOTO OOMEHA, OTIPENIENIATh CPETy BOAHBIX PAaCTBOPOB,
KauecTBEHHbIE peakluu Ha cyiabdar-, KapOOHAT- U XJIOPHUI-aHHUOHBI, Ha
KAaTHOH aMMOHMUS; pelIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiis!"
u "Hemeramibl") B COOTBETCTBHM C MPAaBWJIAMH TEXHUKU OC30MACHOCTH MPHU
00palIeHny ¢ BEeHIeCTBAMH U JIAOOPATOPHBIM 000PYIOBaHUEM; TIPEICTABIIATh
pe3yNnbTaThl XMMHYECKOTO OHKCIEepUMEHTa B (opMe 3amuch ypaBHEHUH
COOTBETCTBYIOIIMX PEAKIHid U (HOPMYyITUPOBATH BBIBOJBI HAa OCHOBE 3THX
PE3yNIbTATOB;

- YMETh aHATTM3UPOBATh XUMHUYECKYI0 HH(POPMAIINIO, TIOTYIaeMYIO U3 Pa3HbIX
HCTOYHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb IHTepHET U Apyrue);

- BJIa/I€Th OCHOBHBIMU METOAAMH HAYYHOT'O TIO3HAHUSI BEIIECTB M XUMHUECKUX
sBIIeHUH (HaOII0eHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE);

- YyMETb MpPOBOJUTH pPacueThl MO XMUMHUYECKHM (opMyliaM H ypaBHEHUSIM
XUMHYECKUX  pEakuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYMH,
XapaKTEepU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOopManbHbIE YCJIOBUS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHbIE XMMMYECKHUE 3HAHMs JJIS MPHUHITHUS PEHIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BENIECTBAMM U UX IPUMEHEHUEM




TpeOOBaHMIT SPrOHOMHKH, TEXHUKH 0€30MacHOCTH,

TUTHEHBI, PECypcoCOepeKeHHs, TPaBOBBIX U
TUYECKHX  HOPM, HOPM  HH(POPMAIMOHHOMN
0€e30IaCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIIUTHI
nHpopMmanuu, HOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH;

OK 04.
OddexTuBHO
B3aUMO/IEVCTBO
BaTh U
paboTaTh B
KOJUICKTUBE U
KOMaH/1e

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPECIICHUIO;
-OBJIaJICHUE HaBbIKAMHU y4ebHo-
HCCIIEIOBATEIILCKOM, MPOEKTHOM U COLUAIbHOU
JIesITeNTbHOCTH;

OBJagenue YHUBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMU JAeHCTBUSIMH:

0) coBMeCTHas 1eATeJIbHOCTD.

- TIOHMMaThb H MCIOJIb30BaTh MPEUMYILIECTBA
KOMAaH/IHOW ¥ MHIUBUIYaJIbHON PabOTHI;

- OPUHHAMATh LEJIH COBMECTHOW IESITEIbHOCTH,
OpPraHu30BbIBaTh U KOOPAWHUPOBATH JEUCTBHUS I10
€¢ JOCTHXKCHHUIO: COCTaBIITh ILIaH JICHCTBHIA,
pacnpenensaTb pojid ¢ Y4ETOM MHEHUN YYaCTHUKOB
00CyXaTh pe3yJbTaThl COBMECTHOU pabOTHI;

- KOOPAWHUPOBATb U BBHINONHATH pPabOTy B

YCIIOBUAX pCajIbHOIO, BUPTYaJIbHOI'O n
KOM6I/IHI/IpOBaHHOFO B3aI/IMO,Z[eI>’ICTBI/I5{;
-  OCYHICCTBJIATH TIMO3UTHUBHOC CTPATECTHUYCCKOC

MOBEJICHUE B PAa3IUYHBIX CUTyalUsX, MPOSIBIAThH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITHATHBHBIM
OBJaieHHe YHMBEPCAJIbHBIMH PeryJIATUBHBIMH
JeHCTBHSIMU:

I') IPUHATHE ce0sl M APYTUX JIIO/Ieii:

- YMETb IUIAHUPOBATh U BHIIOJIHATH XUMHUECKUI IKCIIEPUMEHT (IIpeBpaLeHUs
OpPraHUYECKUX BEILECTB IIPU HarpeBaHUH, [TOJyYCHHE STUIIEHA U U3yUEHHE €ro
CBOMCTB, KAaueCTBEHHbIE PEAKIMM Ha albJErHJbl, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JAeHaTypauus OeJIKOB IpU HAarpeBaHHM, LIBETHbIE PEAKIIMU OEJIKOB;
IIPOBOAUTH PEAKIIUM HOHHOI'O 0OMEHa, ONPEEINIATh CPEy BOJHBIX PACTBOPOB,
KayecTBEHHbIE pEakUuu Ha Cyib(ar-, KapOOHAT- M XJIOPUI-AHUOHBI, Ha
KaTHOH aMMOHMUS; pelIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiisl"
u "Hemeramipl") B COOTBETCTBUU C NMpaBWIAMHU TEXHUKH O€3011aCHOCTH NpHU
oOpallleHNnH ¢ BELIeCTBaMH U JIAOOPATOPHBIM 000pYI0BAHUEM; IIPEJICTABIIATh
pe3yabTaThl XMMHYECKOTO 3KCIepUMEHTa B (opMe 3amucH YpaBHEHUH
COOTBETCTBYIOIIMX peakiuil U (OpMyIHpoBaTh BBIBOABI HAa OCHOBE 3THUX
pe3yJIbTaToB




- IPUHUMATh MOTHBBI U aPTYMEHTBI JPYTHX JIOCH
P aHAJIM3E PE3yJIbTaTOB JCSITCILHOCTH;

- IpU3HABaTh CBOE MPABO U MPABO APYTUX JIOACH Ha
OIINOKHU;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATH MU C
MO3UIUH JIPYTOro YeIoBeKa,

OK 07.
CopelicTBOBaThH
COXPaHEHUIO
OKpY>Karolen
Cpelbl,
pecypcocoepex
SHHUIO,
MIPUMCHSITh
3HaHUA 00
W3MCHCHHUU
KJIUMaTa,
TIPUHITHAITBI
OepexKIMBOTO
MIPOU3BOJICTBA,
3pPEKTUBHO
JIEWCTBOBAThH B
Ype3BBIYANHBIX
CUTYaITUSIX

B o6s1acTH 3K0/10rM4eCKOr0 BOCIIUTAHHUSA:

- c(hopMHUPOBAHHOCTh HKOJOTHMYECKOH KYJIBTYpBI,
IIOHMMAaHHUE BIIMSHUS COLIMAIBHO-IKOHOMMUYECKUX
IIPOLIECCOB  HAa  COCTOSIHME  IPUPOJHOU U
COLMAIIHOW  Cpelbl, OCO3HaHHWE TIJI00aJLHOTO
XapakTepa dKOJOTHUYECKUX IPpo0biieM;

- IUIAHUPOBAHUE U OCYILECTBICHHE ACUCTBUHA B
OKPY’KaloIllel cpefe Ha OCHOBE 3HAHMA LEJeu
YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA;

AKTUBHOE HEMPUATUE JECUCTBUN, IPUHOCSAIINX BPEL
OKpYKarollen cpene;

- yYMEHHE TPOTHO3UPOBATh HEOIArONpUSATHBIE
JKOJIOTUYECKHUE IOCIEACTBUSA MPEANPUHUMAEMBIX
JNENCTBUMN, TPEAOTBPAIATh UX;

- paciMpeHue OIIbITa
JKOJIOTMYECKON HAIIPaBIECHHOCTH;
- OBJIaICHHUC HaBbIKaMH y‘l66HO-HCCHGHOB&T@HBCKOﬁ,
HpOGKTHOﬁ n COLII/I&J'H:HOﬁ ACATCIIbHOCTH,

ACATCIIBHOCTH

- chopMUpOBaTh TPEIACTABICHUSA: O XHUMHUYECKOW  COCTaBISIOLICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJIM XUMHUU B IO3HAHUU SIBJICHUIM
OpUPOAbI, B (QOPMUPOBAHUHU MBIIUICHUS U KYJIbTYypbl JHUYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAMMOM JUIsl peHICHUs MPAKTHIECKUX
3a/la4 U HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0pPOBBIO U
MIPUPOIHOM CPEJE;

- YMeTh COOI0aTh MpaBHia HKOJIOTHUECKU 11eJeCO00pa3HOro MOBEICHUS B
OBITY W TPYJIOBOHM IEATEIHHOCTH B IEISIX COXPAHEHHS CBOETrO 3J0POBBS U
OKpYXKarolled MPUPOAHON Cpelbl; yUYUTHIBATh OMACHOCTh BO3JEHCTBUS Ha
JKMBBIC OpPraHMU3Mbl ONPCACICHHBIX BCHICCTB, IMOHUMAsA CMBICI IOKa3aTCyIsd
MpeeabHON JOMyCTUMON KOHIIEHTPAIHH
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CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJIbHOM

JANCHOUITIVIMHBI «XUMMWUS»

2.1. O0beM TUMCHHUILVIMHBI U BUABI Y4eOHO# padoThl

Bun yueoHoi padboTbi

O0BeM B yacax

O06beM 00pa3oBaTe/IbHON MPOrpaMMBbl JUCHUTIIMHBI 72
TeOpeTHIeCcKoe 00yueHue (JICKIIUN) 32
IIPaKTUYECKHE 3aHATUSI (CEMUHAPBI) 28
nabopaTopHbIe padOTHI 10
JAuddepeHupoBaHHbIN 3a4eT 2
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2.2. TemaTu4yeCcKMi MJIAH M COAEPKAHUE TN CIIUTIIHHBI

HaumenoBanue Coaeprxanue yueOHOro MaTteprasia (0CHOBHOe U NPodecCHOHATbHO-OPHEHTHPOBAHHOE), OBLen 1aco dopmupyembie
. 'beM 4acoB
pa3iesioB U TeM JabopaTopHble U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MO1YJ/Ib KOMIIeTeHI[HH
1 2 3 4
OcHoBHOE coaepxaHue 64
Pa3znes 1. OcHOBBI CTPOEHMSsI BellleCTBA 6
Tema 1.1. OcHOBHOe coiep:KkaHue 4 OK 01
Crtpoenue aToMOB
XEMMIECKIX Teoperuueckoe o0yueHune 2
AJIIEMEHTOB U _ _
npupoa CoBpemeHHass Mojelb CTpoeHHs atoMa. CHMBOJIMYECKHH S3bIK XUMHH. XUMHYECKHHA DIEMEHT.
XHMU9ECKOi OnexTpoHHas KoH¢urypauus aroma. Knaccudukanus XMMHYECKHX 3JIEMEHTOB (S-, P-, d-i)JIeMeHTI)I).
CBS3H BanentHele  anekTpoHbl.  BaneHTHOCTh.  DIEKTpOHHAs ~ NPUPOAA  XUMHUYECKOW  CBS3H. 2
ONeKTPOOTPULATENIbHOCTh. BuJbpl XMMHUYECKOM CBA3M (KOBaJIEHTHAs, WOHHAs, MeTaJlJIM4ecKas,
BOJIOPO/IHAS) M CIIOCOOBI €e 00pa30BaHUs
IIpakTHyeckue 3aHATHSA 2
Pemenne 3amaHMii Ha HCIOJIB30BAHME XUMHUYECKOH CHMBOJIMKM W Ha3BaHWW COEIMHEHUHN IIO
HOMEHKJIaTyPe MEKTYHAPOIHOTO COI03a TEOPETUUECKON U MPUKIAJHON XMMUU U TPUBHAJIBHBIX Ha3BaHUI
JUIS COCTABJICHUSI XUMUYECKUX (DOPMYJT IBYXaTOMHBIX COCTUHEHUHN (OKCHJOB, CyIb()UI0B, THAPUIOB U
T.I.) U APYTUX HEOPTaHUYECKUX COETUHEHUN OTAEIbHBIX KJIaCCOB. 2
IIpakTnyeckue 3aaHusl HA YCTAaHOBIEHHUE CBSI3U MEXIY CTPOCHHUEM aTOMOB XMMHUYECKUX HJIEMEHTOB U
MEePUOJNYECKUM HW3MEHEHHEM CBOMCTB XMMHYECKHX AJIEMEHTOB M HUX COECJUHEHHH B COOTBETCTBUHU C
nosio’keHueM Ileproanueckoit cucTeMsl.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
OK 02
IIpakTH4eckue 3aHATHSA 2
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[Tepuoanueckuii
3aK0H W Ta0JuIa
.. MenneneeBa

[Tepuonnueckas cucrema xuMmuueckux 3ieMeHToB .M. Menaeneea. duznueckuii CMbICI
Ilepuoanueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMUYECKOro aemeHTa B [lepuonnueckoit cucreme. MupoBo33peHUYECKOe U HayuYHOE 3HAUYCHUE
[Tepuonuueckoro 3akona .M. Menaeneesa. [Ipornossl [I.1. MenneneeBa. OTKpbITHE HOBBIX

2

XUMHUYCCKUX DJICMECHTOB.

Pemenue nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTePU3AIIUI0 XUMHUECKUX

AIEMEHTOB « MeTaTn4ecKie / HeMETAUTHIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX

AJIEMEHTOB B COOTBETCTBHU C MX JICKTPOHHBIM CTPOCHHEM M MOJIOKEHHEM B TIEPUOJUICCKOMN CUCTEME

xuMuueckux asementoB .M. Menaeneera»
Pa3znen 2. XuMuyeckue peaknuu 10
Tema 2.1. Tumesr OcHOBHOe coiep:KkaHue 4 OK 01
XUMUYECKUX
peaKiii Teoperuyeckoe o0yueHue 2

Krnaccudukanus u THITBI XUMAYECKUX PEAKIIUH C y4acTHEM HEeOpraHW4YecKuX BemecTB. CocTaBieHue

YpaBHEHUH PeaKkIui COSAMHEHUS, PAa3JIOKEHHUS, 3aMEIIICHHsI, 0OMEHa, B T.4. PEaKIIUi TOPCHHUSI,

OKHCJICHUS-BOCCTAHOBJICHUS.

YpaBHEeHHs OKUCIIEHHI-BOCCTaHOBNEHUS. CTeneHb okucaeHus. OKUCIUTENb U BOCCTAHOBUTENbD. 2

CocTaBJieHHe ¥ YpaBHUBAHUE OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX PEAKITUI METOIOM 3JIEKTPOHHOTO

Oanmanca. OKHCIUTENbHO-BOCCTAHOBUTENLHBIE PEaKIIUU B IPUPOJIE, MPOU3BOICTBEHHBIX Mpolleccax u

KU3HECATCIIEHOCTH OPTraHU3MOB

IMpakTHyeckue 3aHATHS 2

KonunuectBennsie oTHOMIEHUS! B XUMUU. OCHOBHBIE KOJHMYECTBEHHBIC 3aKOHBI B XMMHU U PacyeThl O

YPaBHCHHSIM XHMHYECKUX peaknuii. MoJjib Kak €JMHHIA KOJMYECTBA BemiecTBa. MolsipHas Macca.

3aKOHBI COXpaHEHHUs Macchl M dHepruu. 3akoH ABoraapo. MousspHbli 00beM ra3oB. OTHOCHUTENbHAS 2

IUIOTHOCTH Ta30B. PacdeTsl 10 ypaBHEHHSIM XHUMHUYECKUX PEAKIMHA ¢ WCITOJIb30BAHUEM MAacChl, 00beMa

(HOpMaJIbHBIC YCIOBHS) Ta30B, KOJIMUECTBA BEIIECTBA
Tema 2.2. OcHoBHOe coaepkaHue 4 OK 01
DNEKTPOIUTHUECKA OK 04

Teoperuyeckoe o0yueHue 2
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I JUCCOLIHALIUS U

Teopus aneKTposUTHYECKON aucconranuu. oHbl. DIeKTpOIUTHI, HEAIEKTPOJIUTH. Peakiiuun MOHHOTO

WOHHBIA 0OMEH obmena. CocTaBiieHHE peaklMii MOHHOTO OOMEHa IyTeM COCTaBIEHUS WX TOJHBIX M COKPAIICHHBIX 2
MOHHBIX ypaBHeHU. KHCI0THO-OCHOBHBIE peakiny. 3aJaHusl Ha COCTaBJIEHUE HOHHBIX PeaKIuil
JlaGopaTopHble 3aHSITHS 2
JlaGopaTopHas pabota “THITbl XUMHUYECKUX PEaKIIHii”.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yOIUXCsl BELECTB) U IPU3HAKOB 2
XUMHUYECKUX peakuuii. [IpoBeneHune peakuuit HOHHOTO 0OMEHa, OIPEEICHNE CPEIbl BOJHBIX
pacTBOpOB. 3a/1aHNs HA COCTABJICHUE HOHHBIX pPEeaKLUi
KonTpoibHasn
CrpoeHue BeliecTBa U XUMUYECKUE PEAKIIUU 2
padora 1
Pasnean 3. CTpoeHue 1 CBOIICTBA HEOPrAaHMYECKUX BelleCTB 16
Tema 3.1. OcHOBHOe coiep:KkaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIIATYpa 1 Teopernueckoe o0yueHue 2
CTpOCHHE .
S — [Ipenmer Heoprannyeckoit xumun. Kiaccugukanys HeopraHuueckux BemecTs. IIpocTsie U croxHbIe
P BeniecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCUIbI, THAPOKCUIBI, KUCIOTHI, COJHN). B3anumMocBs3b
BELIECTB
m HEOpPraHMYECKUX BEIIeCTB. ArperatHble cOCTossHUA BeuecTBa. Kpucramnmnyeckue u amopdHbie
BellecTBa. TUIBI KPUCTANTUYECKUX PEIIETOK (aTOMHasl, MOJICKYJISIpHAS, MOHHAS, METAJIJTNYecKasi). 2
3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMUECKOMN pelIeTKU. 3aBUCHMOCTb
XMMHUYECKOH aKTMBHOCTHU BEILECTB OT BHJIa XUMHUECKOM CBS3M U THUIA KPUCTAIUTMYECKON PELIETKH.
[IprurHBI MHOrOOOpa3us BEIECTB
IIpakTH4eckue 3aHATHSA 2
Homenknarypa HeopraHM4ecKMX BEIECTB: Ha3BaHUE BEIIECTBA UCXO/S U3 UX XUMUYECKOH (hOpMYJIbI
WM COCTaBJIEHWE XUMHUYECKON (POPMYJIIbI HCXOS U3 Ha3BaHUS BEIIECTBA MO MEXKIYHAPOTHOU
(UIOITAK) mnu TpuBHaIbHOM HOMEHKJIIATYPE. 2

Pemenne mnpakThyeckux 3aJaHUN IO KiIacCHU(PHUKALMU, HOMEHKJIAType M XHUMHUYECKUM (opmyrnam
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHblii ra3, YIVIEKMCIBIM Ta3, aMMMaK, ranieHas
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W3BECTh, HETAIlICHAs M3BECTh, ITUThEBAs COJA U JIPYTHX): HA3bIBATh M COCTABIIATH (DOPMYIIBI XUMHUYCCKUX
BEIIECTB, ONPEILSISITh MPUHAIC)KHOCTh K KJIaccy.

HcTouyHnkH XMMHYECKOH HHpOpMAIUK (CPEICTB MAaCCOBOM MH(pOpMAIUH, ceTh IHTEpHET U IpyTHe).
[Touck nHGOpPMAaLIMHK 10 HA3BaHUAM, UACHTHU(UKATOPAM, CTPYKTYPHBIM GopMyiam

Tema 3.2. ®usuko-| OcHOBHOE coep:kaHue OK 01
XUMUYECKHE OK 02
CBOICTRA Teopernueckoe o0yueHue
HEOPraHUYECKUX .

Mertamiel. O0uue ¢uszndyeckue U XUMHUYeckue cBoictBa meramioB. CriocoObl mosryueHusl. 3Ha4eHue
BOHICeCTB METaJUIOB M HEMETALUIOB B INPHUPOAEC M KU3HEICATEIBHOCTH 4eJloBeKa M opraHu3moB. Kopposus

METAJUIOB: BUJIbI KOPPO3HUH, CLIOCOOBI 3aIlIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaUIOB. THIMYHBIE CBOWCTBA

HemetaiioB [V— VII rpynn. Knaccuduxaius 1 HoMeHKIIaTypa COeJUHEHU HeMmeTamioB. KpyroBopoTsl

OMOTEHHBIX JIEMEHTOB B IIPUPOJIE

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX BEILECTB (OKCHJIOB, TMJIPOKCHI0B, KUCIIOT,

coJieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHU,

BBICIINX OKCHJIOB Y TUAPOKCUIIOB

IIpakTH4eckue 3aHATHSA

CocraBiieHHE ypaBHEHMM XMMHMUYECKUX PEAKIHUM C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX

BEIIECTB: META/NIOB M HEMETAJIOB, OKCHJIOB METAJIOB, HEMETAIUIOB M aM(OTEpHBIX SJIEMEHTOB;|2

HEOPraHMYECKUX KHUCIOT, OCHOBaHMW M aM(OTEpHBIX THAPOKCHUIOB; HEOPraHWYECKUX COJIeH,

XapaKTEPU3YIOIINX UX CBOMCTBA.

Pemenne npakTHKO-OPUEHTHUPOBAHHBIX TEOPETUYECKMX 3aJlaHUil Ha CBOMCTBA, COCTaB, IOJIYYEHHE U

0e30macHOe WCIIOJIb30BaHNE BAKHEHIINX HEOPTraHWYECKHX BEHIECTB B OBITY M TMPAKTHYECKOH |2

JESATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOe coep:kaHue OK 01
Wnentudukanus OK 02
HeOpraHWYeCKHX JlabopaTopHble 3aHATHS OK 04
BEILIECTB

JIaGoparopHas pabota «neHTHuKas HEOPraHUUECKUX BEIIECTBY.
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Pemenne skcnepuMEHTaNbHBIX 3a7ad II0 XMMHYECKMM CBOMCTBaM METAIJIOB M HEMETAJJIOB, IIO
pacro3HaBaHMIO U IOTYYECHUIO COEAMHEHUH METAJUIOB U HEMETAJLIOB.

WnenTudukanuss HEOPraHMYECKHUX BELIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB,
XapaKTepHBIX KAa4eCTBECHHBIX peakiuii. KauecTBeHHbIe peakiuu Ha cyibpaT-, KapOoHAT- U XJIOPU-
aHMOHBI, HA KATUOH aMMOHMSI

KonTpoasnas
padora 2

CBolicTBa HEOPraHMYECKHUX BEIIECTB

Pa3pgea 4.

CTpoe}me H CBOMCTBA OpraHn4e€CKux BEIIECTB

24

Tema 4.1.
Kiaccudukanms,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

OcHoBHOE CoAECpPKaHUEC

Teoperuueckoe o0yueHue

[losiBieHne 1 pa3BUTHE OPTAaHMYECKOW XUMHUH Kak Hayku. [Ipeamer oprannueckor xumun. Mecto u
3HAYEHUE OPraHNYECKOW XUMHMH B CUCTEME €CTECTBEHHBIX HAYK.

XHAMHMUYECKOE CTPOCHHUE KaK IOPANOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJICHTHOCTH.
OCHOBHBIE TTOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUS OpraHudeckux coenuHeHuii A.M. bytieposa.
VYriepoaHblid CKENET OPraHUYEeCKOW MOJIEKYJIbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTPOEHHUs MOJEKyY. M3omMepus U U30MeEpBL.

[lonsiTue o @QyHkumoHanbHOM rpynmne. Panukan. IlpuHuunel KiacCMQUKaMU — OpPraHUYECKUX
coeMHEeHUI. MexXayHapoaHas HOMEHKIATypa U IIPUHLUIIBI HOMEHKIIATYPbl OPTaHUYECKUX COCIUHEHUMN.
[TonsiTrie 00 a30TcoEpKALINX COEAMHEHUSIX, OMOJIOrMYEeCKH aKTUBHBIX BellecTBax (yIriieBojax, *Kupax,
OerKax U Jip.), BHICOKOMOJIEKYJISIPHBIX COEIMHEHHSIX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

HpaKTuquKue 3aHATHUSA

Homenkiatypa opraHuyeckux COEIWHEHHH OTAENBbHBIX KJIACCOB (HACHIIICHHBIE, HEHACHIIIEHHBIE W
apoMaTHYeCKHUEe YTJIEBOJOPOJbI, CIUPTHI, (DEHOIBI, albJIeru/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPTaHUYECKUX BEIIECTB OTICITHHBIX
KJIACCOB, HUCIIONb3ysl KX HA3BaHUS IO CUCTEMATHYECKOM W TPUBUAJIBLHOM HOMEHKJIAType (ITHIIEH,
aneTuieH, THIepuH, (eHon, (GopmanbAeTul, YKCyCHas KHCJIOTa, TIWIWH). PacdeTsl mpocreniei
(hopMyIIBI OPraHUYEeCKOM MOJIEKYJIbI, UICXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

OcHoBHOe coaep:kaHue
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Tema 4.2.
CpolicTBa
OpTraHUYECKHUX
COCTUHEHUN

Teopernyeckoe o0yueHue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COCIMHEHUN OTHENbHBIX KJaccoB (0COOEHHOCTH
KJaccu()UKaMU 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHUYECKUH psif v o0mas popmyria; H30Mepus;
(bu3nyueckre CBOMCTBA; XUMUYECKHE CBOMCTBA; CLIOCOOBI TIOTyUYEHUSs):

— MpenaebHbIe YIIIEBOAOPObl (aIKaHbl M IUKJIOAJIKaHbl). ['opeHHMe MeTaHa KakK OJIWH W3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBINIICHHOCTH U ObITy. CBOICTBA MPUPOTHBIX YTICBOIOPOIOB, HAXOXKICHHUE B
MIPUPO/IE€ U IPUMEHEHHUE alIKaHOB;

— HenpeJiebHbIe (AIKEHbI, ATKUHBI U aJIKaJJMEHbl) U apOMaTUYeCKue YriieBoa0poibl. ['openue arerminena
KaK UCTOYHHK BBICOKOTEMIIEPATYPHOTO IJIAMEHH ISl CBAPKU U PE3KU METAIIJIOB

— KUCIIOPOACOepKaIIue COeTUHEHHS (CIUPTHI U (eHOIbI, KapOOHOBBIE KUCIOTHI M 3(UPBI, alTbJETUIBI U
KCTOHBI, JKUPBI, yIrieBOAbl). [IpakTHdeckoe MNPUMEHEHHWE OSTUJICHIJIMKOISA, TJIMIEPHHA, (eHOoa.
[Ipumenenue Qopmanpaeruaa, ameraibAeTHAa, YKCYCHOM KHUCIOTBl. Mpula Kak CONU  BBICIIUX
KapOOHOBBIX KHCJIOT. MoOoIIIME CBOWCTBA MbLja

— a30Tco/iepKallue COeAMHEHNS (aMIUHBI 1 AMUHOKHUCIIOTHI, OeNkK). BricOKOMONIEKyISIpHBbIE COeTUHEHUS
(cunTeTMYeCcKMEe U OWOJOTMYECKU-aKTHUBHBIC). MoHOMEp, MOJuMEep, CTPYKTYPHOE  3BEHO.
[Tonumepu3arus 3TUIIEHa KAK OCHOBHOE HAIIPaBJICHUE €r0 UCIOIb30BaHUSI.

['eneTnveckas CBsI3b MEXKy KilacCaMu OPraHUYECKUX COCTMHEHUM

HpaKTuquKue 3aHATHSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIACCOB (TpUBHANbHAS M MEXJIyHapoJaHas
HOMEHKJIATypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI MOJIy4YEHHU): MIpe/iebHbIe (AJKaHbl U IUKIIOAJIKaHbI),
HenpeaeabHble (AIKEeHbI, IKUHBI U aJIKaJJMeHbl) 1 apOMaTHUYECKUE YTIEBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCTIOTHI U A(UPBHI, aJbAECTUABl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE
COEIUHEHMS. 3aJaHNs HA COCTABJICHHE YPABHEHMM XMMHYECKHMX PEAKIMH C YYaCTHEM OPraHHYECKUX
BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

CocraBrneHue cxeM peakiuidi (B TOM 4YHCIEe 1O TMPEATOKEHHBIM IeTOYKaM TMpeBpalleHuit),
XapaKTEPHU3YIOMINX XUMUYECKHE CBOWCTBA OPTaHUYECKUX COSTMHEHUH OTIEIBHBIX KJIACCOB, CIIOCOOBI MX
MOJYyYeHUsT M Ha3BaHUE OPraHUYECKHUX COCAUHEHUN MO TPUBHAIBHOM WIM MEXKIyHApOIHOU
CUCTEMAaTUYECKON HOMEHKJIAType.

OK 01
OK 02
OK 04
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Pemenne mnpakTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OPraHUYEeCKUX
COEJIMHEHHH OTIENbHBIX KJIACCOB

JlabopaTopnasi pabora

JlaGopaTopHas pabota “IIpeBparieHus OpraHnYECKUX BEIIECTB IIPH HArpEeBaHUH'".
ITonyuyenue sTuneHa U U3y4eHHUE €ro CBOMCTB. MoAeInpoBaHre MOJIEKYJI U XUMAYECKUX MPEBPALLCHUN
Ha [IpUMEpE 3TaHA, STUJICHA, aAlleTUIICHA U Jp.

Tema 4.3.
Nnentudukanys
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
IpUMEHEHUE B
OBITOBOH U
MIPOU3BOCTBEHHOM
EeSITENTbHOCTH
YyeJIoBeEKa

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

buooprannueckue coenuHeHus. llpumeHnenue u Ouonoruueckas poib yriaeBojnoB. OxucieHue
yIJIE€BOAOB — HCTOYHHMK DSHEPrUM JKMBBIX OpraHu3smoB. OO0JacTM NPUMEHEHUS AMHHOKHUCIOT.
[IpeBpamenwst 6€1KOB MUK B opranu3Me. buonorunueckue pyHkuun 6enkoB. buonornueckue GyHKIUN
XKHUPOB. PoJib opraHnueckoil XMMHUU B perIeHuH NpoodiieM NUIeBoi 6€301acHOCTH

Ponp opranmyeckoil XMMHHM B pEHICHUU NPOOJIEM SHEPreTHYECKON O€30MacHOCTH, B PA3BUTHH
MEIMIIMHBI, CO3JaHUH HOBBIX MAaT€pPUAIOB, HOBBIX HCTOYHHUKOB YHEPIHH (aIbTEPHATUBHBIE UCTOYHUKU
sHeprun). OnmacHOCTh BO3/IEUCTBHS HA JKMBBIE OPTaHU3Mbl OPTAHHMYECKUX BEIIECTB OTJAEIBHBIX KJIACCOB
(YyrneBomoposl, CHUPTHI, (DEHOJNBI, XJIOPOPraHWYECKUE MPOHU3BOAHBIE, ANbACTHABI M [p.), CMBICI
1oKa3arelis NpeiesIbHO 0IYCTUMON KOHLIEHTPALMU

JlaGopaTopHble 3aHATHUS

JlabopaTtopHas padora: “VMneHTudukaims OpraHMueCKuX COeIUHEHNN OTACTbHBIX KIacCOB”
WnenTudukans opraHMuecKuX CoeIMHEHNH OTAEIbHBIX KJIACCOB (Ha MpUMeEpe ajbJIeru0B, Kpaxmasa,
YKCYCHOMW KHUCJIOTBI, OSJIKOB U T.I1.) C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB M XapaKTEPHBIX
KayecTBEHHBIX peakiuil. JleHarypamus Oenka mnpu HarpeBaHuu. LIBeTHble peakiuu OENKOB.
Bo3HMKHOBEHHE aHATUTHUYECKOIO CHTHAajlda C TOYKH 3PEHUS XUMUYECKHX MPOIECCOB MPU MPOTEKAHUH
KayeCTBEHHON peaKlny, MO3BOJISIONIEH NASHTH(PHUIINPOBATH NMPEI0KEHHBIE OPTaHUYECKHE BEIeCTBa

KonTposbHasn
pabdora 3

CrpyKTypa 1 CBOMCTBA OPraHUYECKUX BELIECTB

OK 01
OK 02
OK 04
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Paznea 5. Kunernueckne 1 TepMOAUHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHX peaKIuii
CkopocTh OcHoBHOe coJep:kaHue OK 01
XUMHYECKUX OK 02
peaKLHii.
XUMHYECKOE
paBHOBECHE

TeopeTnyeckoe o0yueHue

CKOpoCThb peakiMM, €€ 3aBUCHUMOCTb OT Pa3IMuYHBbIX (AKTOPOB: MPUPOIbI PEArMpyIOIIUX BEILIECTB,

KOHLEHTPALlMd pEearupyroomux BELIECTB, TEMIEpaTypbl U IUIOMAAM PEAKIHMOHHOM IOBEPXHOCTH.

TemnnoBbie 3G GEKTh XUMUYECKUX peakIMid. DK30- U SHAOTEPMHUUYECKHUE, PEAKLIUH.

OO6patuMoCTh peakiuii. XMMHYECKOE PABHOBECHE M €T0 CMEIIEHUE O ICHCTBHEM Pa3IMYHbIX (PaKTOPOB

(KOHLIEHTpalMsl peareHTOB WM IMPOAYKTOB pPEaKLUMH, JaBleHHE, TemIeparypa) Ais CO3/1aHUus

ONTUMAJIbHBIX YCIOBUI IPOTEKaHUs XUMUYeCKUX npoueccos. IIpunnun Jle [larense

IIpakTH4eckue 3aHATHA OK 01

OK 02

Pemienne mnpakTHKO-OPHEHTUPOBAHHBIX 3aJjaHUN Ha aHaIU3 (aKTOPOB, BIUSAIOLUIMX HAa H3MEHEHHE

CKOPOCTH XUMHUYECKON PEaKIMH, B T.4. C O3ULUI SKOJIOTMYECKH 11€71eco00pa3HOro MoBeJACHUs B ObITY U

TPYJOBOMH JEATEIBHOCTH B LIENSIX COXPAHEHUS CBOETO 370POBbs U OKPYIKAIOLIEW IPUPOIHON CPEBI.

Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 33JaHUM Ha mnpuMeHeHue npuHnuna Jle-Illarense s

HaXOXXJCHUs HalpaBJICeHUs] CMEIIEHWs pPAaBHOBECHS XUMHUUYECKOM peakUuud U aHanu3 (akTopoB,

BIIUSIIOLIUX HA CMEILEHNE XUMUYECKOTO paBHOBECHS
Paznea 6. PactBopsI
Tema 6.1. OcHoBHOE coaepKaHHe OK 01
[TonsaTue o OK 02
pacTBOpax Teopernyeckoe o0yueHue OK 07

PactBopenune kak Qusuko-xumuyeckuii mpormecc. PactBopel. CrnocoObl TPHUTOTOBJICHHS PAaCTBOPOB.
PactBopuMocTs. MaccoBast 105151 pacCTBOPEHHOTO BeliecTBa. CMbICI MOKa3aTess IpeleabHO A0y CTUMOM
KOHIEHTPALMU U €r0 UCIIOJIb30BAHHUE B OIIEHKE 3KOJIOTHYECKON O€301MacHOCTH.
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[IpaBuna »KOJIOTHYECKU I1€7I€COO00PA3HOTO TMOBEACHHUS B OBITY W TPYIOBOH ACATEIHHOCTH B IIEISIX
COXpaHEHHUsI CBOETO 3[I0POBbsI U OKPY’KAIOIIEH MPUPOJAHON CPEbl; OMACHOCTh BO3/JCUCTBUSL HA >KUBBIC
OpraHU3MbI OIIPEICTICHHBIX BEIIECTB.

IIpakTHyeckue 3aHATHA 2

Pemienne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33aJaHUN HA PACTBOPHI, UCIOIb3yEeMbIe B OBITOBOW U 2

IIPOU3BOJ/ICTBEHHOH JI€ATEILHOCTH YeJIOBEKa
Tema 6.2. OCHOBHOE Colep:KaHHe 2 OK 01
Uccnenosanue OK 02
cBoiicTB pacTBopos [/IaGopaTopHbIe 3aHATHSI 2 OK 04

JIaGoparophas pabota «IIpuroroBiaeHue pacTBOPOB».

[IpuroTtoBneHue pacTBOpPOB 3aJlaHHOM (MaccoBoO, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU 9

BOIPOCAMH) U OIIPEJICIIEHUE CPeJIbl BOJHBIX PACTBOPOB.

Pemenue 3a1a4y Ha IPUTOTOBJIEHUE PACTBOPOB

IIpoMe:xxyTO4YHast aTTeCTAlUA 10 AUCHMILIMHE (AU(. 3a4eT) 2

Bcero 72
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3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
odecneyeHn 1o

Jnsg peanuzanuMyd MpOrpamMMbl JUCUUIUIMHBL JOJDKHBI OBITh IMPELYCMOTPEHBI
CIEeAyIOIUe ChelUalbHbIe MOMEIICHUS: Y4eOHBI KaOWHET o0IIe00pa3oBaTEIbHBIX
JUCLUTLINH.

O0opynoBanne y4yeOHOro Kkad0uHera (HAIJSAAHbIE TOCOOMS): HAOOPHI
IAPOCTEPKHEBBIX MOJIETIEH MOJIEKYJI, MOJIEJIM KPUCTAJUTMUYECKUX PEIIETOK, KOJJIEKIIUU
MPOCTBIX U CJOKHBIX BEIIECTB W/WJIA KOJUICKIIMU TOJMMEPOB; KOJUICKIUS TOPHBIX
mopox ¥ MHUHEpasloB, Tabimuna MenaeneeBa, yueOHble (QUIBMBI, IUGPOBLIC
o0Opa3oBaTelIbHbIE PECYPCHI.

Texuuuyeckue cpeacrBa  00y4eHHMsl: KOMIBIOTED C  yCTPOWCTBaMH
BOCIIPOU3BEJEHUSI  3ByKa, MPHUHTEP, MYJbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MyJIbTUMEINMHAS JOCKA, YKa3Ka-MPE3EHTEP ISl IPE3CHTALIHIA.

3.2. HapopmanuoHHOe 0OecnedeHne peau3auu NporpaMmmMbl

1. [Ons peanuzanuu mporpaMMmbl OMOIUMOTEUHBINH (OHA 0O0pa3zoBaTEIbHON
OpraHu3allMi JOJDKEH WMETh IeYaTHbIE W/WIU DJIEKTPOHHBIE OOpa3oBaTEIbHBIE U
MH(OPMAIMOHHBIE  PECYpChbl,  PEKOMEHJOBaHHbIE  JUIsl  HUCIIOJb30BaHUSA B
00pa3oBaTesbHOM IpOLEcce, HE CTaplle S5 JIeT C MOMEHTA U3AaHUsl.

2. PekoMmeHiyemMble TIeYaTHBIE U3IaHUS 0 peaau3aiuu o01eoopa3oBaTeIbHOM
JUCLUUIUIMHBI TPEICTABIEHbI B METOJMYECKHX PEKOMEHJAUHUSIX [0 OpraHu3aluu
0o0yueHus.

4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCIHUILINHBI

KoHTpoib u o11eHKa pe3yIbTaTOB 0O0y4YEeHHsI OCYIIECTBIISIETCS MPEIOIaBaTEIEM B
mpoliecce MPOBEACHUS MPAKTUYECKUX 3aHATUN U J1a00paTOPHBIX PabOT, TECTUPOBAHUSA,
a TaKXe BBIMOJHEHUS OOYYAIOUIUMUCS WHIAWBUIYAIbHBIX 3aJaHUi, TPOEKTOB,
uccienoBanuil. Pe3ynbrarsl 00ydeHus ONpeIesiItoT, YTO 00yUYaroIuecs 0IKHbI 3HATh,
MOHUMATh U JICMOHCTPUPOBATH MO 3aBEPIICHUN U3YUYEHUS TUCIUTUTUHBI.

Ins hopMupoBaHUs, KOHTPOJIE U OLEHKH PE3YJbTaTOB OCBOCHUS y4EOHOM
JUCHUIUIMHBI UCTIONB3YETCS CHUCTEMa OIEHOYHBIX MEPONPUATUH, MPEICTABIISIONMIAS
c000l KOMIUIEKC YU4eOHBIX MEPOIPUSATHH, COTJIACOBAHHBIX C pe3yJIbTaTaMU O0yYCHHUS U
chopmynupoBanHeix ¢ yuetoM DI'OC COO (mpeameTHbIe pe3yabTaThl IO
nucturirae) u @I'OC CIIO.
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
| OcHoOBHOe co/iep:KaHue
1 Pa3znean 1. OcHoBBI @opmyposarr,
0a30Bble MOHATHS U
CTPOEeHMS BellecTBa
3aKOHbI XUMHH
1.1 [ OK 01 CTpoeHue aToMOB CocraBnsate xumudeckue |1. Tect «CtpoeHue aToMoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHEHHUN B |XUMHUYECKUX FJICMEHTOB U
Y IPUPOJa XUMUUECKOU |COOTBETCTBUU CO MPUPOJIa XUMUYECKOM CBSI3M.
CBSI3U CTENEHBIO OKUCIICHUS 2. 3agaun Ha COCTaBJICHUE
XUMHYECKHX JJIEMEHTOB, |XHUMHYECKUX POpMYIT
KCXOJS U3 BaJICHTHOCTHU U |IBYXaTOMHBIX COEIUHEHUN
ANEKTPOOTPHULATETILHOCTU |(OKCUIIOB, CYJIb()HUI0B, THAPUIOB
U T.I1.).
3. 3aianus Ha UCTIOJIb30BAHHUE
XUMHYECKON CUMBOJIUKU U
Ha3BAHUU COEAUHEHHI 110
HOMEHKJIAType MEXIyHApOIHOTO
COI03a TEOPETUYECKON 1
MPUKJIAJIHON XUMHUHU U
TPUBHAIIbHBIX HA3BaHUU JJIs
COCTaBJICHUS] XUMUYECKUX
(hopMyI1 IBYXaTOMHBIX
coeuHEeHu (OKCUIOB,
CyJb(UI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAaHUYIECKUX
COCIMHEHHH OTIENbHBIX KJIACCOB
1.2 | OK 01 [Tepuoanueckuii 3aKoH U | XapaKTepu3oBaTh 1. Tect «MeTtamnuueckue /
OK 02 |rabmuma JI.U. XUMHYECKHE DJICMEHTHI B |HEMETAJNTHYECKUE CBOMCTBA,
Menneneena COOTBETCTBHUU C UX 3JEKTPOOTPHUIIATETHFHOCTD U

I0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XMMHYECKHX DJIEMEHTOB
J.1. Menneneera

CPOJICTBO K DJIEKTPOHY
XUMHUYECKUX HIIEMEHTOB B
COOTBETCTBHUE C MX AJIEKTPOHHBIM
CTPOEHUEM H TOJIOKEHHUEM B
MEePUOINYECKON CUCTEME
XUMUYECKUX dyiemenToB J[. 1.
MenneneeBay.

2. IlpakTyeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXTY
CTPOEHHUEM ATOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOJUUECKUM
W3MEHEHUEM CBOWCTB
XUMHUYECKUX AIIEMEHTOB U UX

22




OK/IIK

Monayas/Paznen/Tema

PesyabTar 00yyenus

THnbl OLEHOYHBIX
Meponpus THI

COEJIUHEHHI B COOTBETCTBUH C
nonoxxenueM [lepuoanueckoit
CHCTEME.

3. I[IpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUUECKUE 3aJaHusI Ha
XapaKTEePU3aALUI0 XUMUUECKHX
9JIEMEHTOB: «MeTainyeckue /
HeMeTaJlJINYECKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMUYCCKHX DJICMCHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
IIEPUOINYECKON CUCTEME
XAMUYECKHX DJIEMECHTOB

J.1. MenaeneeBa»

Pa3nea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeakuui

KonTtpoabsnas padora
«CTpoeHue BemecTsa u
XHMHYECKHe PeaKIun»

2.1

OK 01
OK 04

Tuner XUMHUYECKHUX
peaxkiun

CocCTaBsATh peaKInK
COCTMHCHMS, PA3JIOKCHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIHTEIIBHO-
BOCCTaHOBUTEIIbHBIC
peakiuu

1. 3agaun Ha cocTaBIIEHHE
ypaBHEHUU peaKIuii:

— COeIMHEHHS, 3aMEICHMUS,
pasnoxeHusi, o0OMeHa,

— OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKIIH C
HCII0JIL30BaHUEM METOJIa
ANEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT MaccChl
BEIllECTBA U 00bEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MACCE WU 00BEMY
OJIHOTO U3 YYACTBYIOIIUX B
pEakuu BEIIECTB; PACYETHI
Macchl (00bEMa, KoTH4ecTBa
BEIIECTBA) IPOJYKTOB peaKiuy,
€CIIH OJTHO U3 BEILECTB UMEECT
npuMecu

2.2

DJEKTPOTUTHYECKAS
JIUCCOLAAIINAA U NOHHBIN
o0MmeH

CocCTaBJIsITh ypaBHCHHS
XUMHUYECKUX PEaKIUH
HOHHOI'0 0OMeHa ¢
ydacTHeM

1. 3agaHus Ha COCTaBIICHUE
MOJIEKYJISIPHBIX M HOHHBIX
peaKkiuii C yyacTHEM KHUCIIOT,
OCHOBaHUI U COJIEH,
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OK/IIK

Monayas/Paznen/Tema

PesyabTar 00yyenus

THnbl OLEHOYHBIX
Meponpus THI

HCOPraHN4YCCKUX BCIICCTB

YCTaHOBJICHUE U3MCHCHHS
KHCIIOTHOCTH CPEIbI

2. JlaboparopHuas pabota "Tumbl
XUMHUYECKUX peaKiui'”

Pasnen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BelleCTB

HccaenoBarb cTpoeHue U
CBONCTBa
HEOpPraHu4ecKux
BellecTB

Kontpoabsnas padora
«CBoiicTBa HEOPraHMYeCKUX
BelIeCTB)

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHE
HEOPraHUYECKUX
BEIIIECTB

Knaccudunuposarsb
HEOpPTraHNYeCKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «<Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXO/ISl U3 UX
XUMHUYECKON (GOpMYIIbI UITN
COCTaBJICHHE XUMHUYECKOU
(hopMyIIBI HCXOMS U3 Ha3BaHUS
BEILIECTBA 10 MEKTyHAPOAHOMN
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3amaun Ha pacyeT MacCOBOM
710JI1 (MacChl) XUMHUYECKOTO
3JeMeHTa (COSTMHEHHUS ) B
MoJIeKyJie (CMecH).

3. [IpakTuyeckue 3a1aHust MO
KJIacCU(UKalUK, HOMEHKIIAType U
XUMUYECKUM (PpopMyiam
HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. [pakTuyeckue 3a1aHus Ha
oTpeJieIeHue XUMHYECKON
aKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BU/Ia XUMHUECKOMH
CBSI3M U TUTIA KPUCTAJUTNYECKOM
pemeTKu

3.2

OK 01
OK 02

Du3nKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VYcranaBauBarth
3aBUCUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, & TAK)KE TUIIa
KPUCTAJTMYECKOM
peLIETKU

1. Tect «OcobenHocTr
XUMHYECKHUX CBOMCTB OKCHUOB,
KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
TUJPOKCHUJIOB U COJICI.

2. 3aga”usa Ha COCTaBJIEHUE
YPAaBHEHUN XUMUYECKUX pPEaKIUN
C Y4aCTHEM IIPOCTBIX U CJI0KHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
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OK/IIK

Monayas/Paznen/Tema

PesyabTar 00yyenus

THnbl OLEHOYHBIX
Meponpus THI

aM(OTEPHBIX JIEMEHTOB;
HEOPraHMYEeCKUX KUCIIOT,
OCHOBaHUU M aM()OTEPHBIX
TUIPOKCUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. [IpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpeTUYECKHE 3aJJaHNs Ha
CBOWCTBA U MOJyYECHHE
HEOPraHM4YECKUX BEIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanus
HEOPraHMYECKUX
BEIECTB

Uccnenosarts
Ka4eCTBCHHBIC PEAKIINH
HEOPraHUYECKHUX BEIECTB

1. IlpakTUKO-OpPUEHTUPOBAHHBIE
3aJJaHHUs 110 COCTABIIEHUIO
XUMUYECKUX PEAKIIUN C y4acTHEeM
HEOPTaHWYECKHUX BEIECTB,
WCIIOJIB3YEMBIX JJISI UX
UACHTU(DUKAITIH.
2.JIaboparopnas pabdora:
“Unentuduxans
HEOPraHUYECKUX BEIIECTB”

Pa3nea 4. Ctpoenue u
CBOIICTBA
OPraHu4eCKux
BellecTB

HccnenoBath cTpoeHue u
CBOIICTBA OPraHHYeCKUX
BelIeCTB

KonTtpoabsnas padora
«CTpoeHue u CBOICTBA
OPraHM4YeCcKHX BelecTB)

4.1

OK 01

Knaccudukanmus,
CTPOCHHE H
HOMECHKJIATypa
OpPTaHWYECKUX BEIIECTB

Knaccudunuponatsb
OpraHMYEeCKHE BEIIECTBA B
COOTBETCTBHH C MX
CTPOEHUEM

1. 3amaHus Ha COCTaBIICHHE
Ha3BaHWW OPraHUYECKHUX
COEIMHEHUH 10 TPUBUAJILHON WIH
MEXKIYHAPOIHON
CUCTEMAaTUYECKON HOMEHKJIAType.
2. 3anaHus Ha COCTaBJICHUE
IIOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyT
OpPraHUYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.

3. 3amaun Ha onpezeneHue
npocreien Gopmybt
OpPraHUYECKOI MOJIEKYJIbI, UCXOA
13 3JIEMEHTHOTO cocTaBa (B %)
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MepOonpUATHH
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTaHABJIMBATD 1. 3amaHust Ha COCTaBJICHUE
OK 02 COCMHECHUI 3aBUCUMOCTH (PU3HKO- YpaBHCHUN XUMUUYECKUX PEaKIui
OK 04 XUMHUYECKHUX CBOMCTB C y4acTHUEM OPraHUYECKHUX
OpPraHMYECKUX BEILECTB OT |BEIIECTB HA OCHOBAaHUH UX
CTPOEHUS MOJIEKYJI COCTaBa U CTPOCHHUS.
2. 3ajaHus Ha COCTaBJIECHUE
YpaBHEHUN XUMUUYECKUX PEaKIIUH,
WUTFOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA C y4€TOM MEXaHU3MOB
IPOTEKaHUs JaHHBIX PEAKUUN U
TEHETHUYECKOM CBSI3HU
OpPraHMYECKUX BEIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YPaBHEHHUSAM PEAKIUI C yuacTUEM
OpPraHUYECKUX BELIECTB.
4. JIaboparopnas paboTa
“IIpeBpaliieHUs1 OPraHUYECKUX
BELLECTB [IPU HarpeBaHuu"
4.3 | OK 01 Unentuduxanms Hccnenosate 1.ITpakTUKO-OpUEHTUPOBAHHBIC
OK 02 |opraHm4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKHUX XUMUYECKHUX PEAKLUN C y4aCTUEM
MpUMEHEHUE B OBITOBOW |COCAMHEHUMN OT/IEIBHBIX |OPraHUYECKHX BEIIECTB, B T.4.
Y TIPOM3BOICTBEHHOMN KJIACCOB HCIOJIb3YEMBIX JJIS UX
JIeATEIbHOCTH YeJIOBEKa UIACHTU(PUKAIUHU B OBITY U
POMBIIUIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxaruisi OpraHn4ecKux
COEIMHEHUH OTJENbHBIX KJIACCOB”
5 Pazpeu S. XapakrTepu3oBaThb
Kunernueckue n BJIMSIHHE PA3JINYHbIX
TepMoaMHAMHUYeckHe |(aKToOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NMPOTEeKAHUA XHUMHYECKHX pPeaKkuuii
XHMHYECKHX peaKkuuid
5 |OKO01 CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBaHHBIE
OK 02 |peakumii. XMMHYECKOE |BJIMSHHUE KOHIIEHTPALMM  |T€OPETHYECKHUE 3aJaHUs Ha

paBHOBeCHE

pearupyoImux BEeIecTB U
TEMIIEPATypPbl HA CKOPOCTh
XMUMHUYECKHX peaKIuii
XapakTepu3oBaTh

aHanu3 (aKkTOpPOB, BIMAIONINX Ha
HU3MEHEHHUE CKOPOCTH XUMUYECKOU
peakiuu. [Ipaktuko-
OpPUEHTHUPOBAHHBIE 3a/IaHUS HA
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4enusi .
MeponpusiTHi
BJIMSTHUE U3MEHEHHUS npuMeHeHue npuHuuna Jle-
KOHIIeHTpauuu Beniects, |lllaTenbe 11 HaXOXKACHUS
peakuuu cpeasl u HaIpaBJIEHUs CMEIECHUS
TEeMIIepaTyphl Ha paBHOBECHS] XUMHUYECKOU peaKInu
CMEIICHHE XUMUYECKOTO |1 aHamu3 (PaKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMEILEHNE XUMUYECKOTO
paBHOBECHS

6 HccaenoBatb HCTHUHHBIE

Pa3znen 6. PacTtBopnl PacTBOPHI € 32IaHHBIMHA
XapaKTepUCTUKAMU
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyarh UCTUHHbBIE 1. 3ajaun Ha NPUTOTOBJICHUE
OK 02 pacTBOpbI PacTBOPOB.
2. IIpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3aJaHuUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yEMbIE€ B OBITOBOM U
IIPOU3BOJCTBEHHOMN AESITEIbHOCTU
YeJioBeKa
6.2 | OK 01 Hccnenoanue cBoiicTB |MccienoBarsh Gpu3nko- JlabopaTtopHas pabota
OK 04 |pactBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPoB”
HCTUHHBIX PaCTBOPOB

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKaHMe (COAepKaHHe PUKIATHOTO0 MOIYJIS)

7 Paspnen 7. OuenuBath nocJjieAcTBus |3ammTa Keiica (¢ yuerom
Xumusi B ObITY U OBITOBOI U Oyayuiei npogeccuoHaIbHOM
NPOU3BOCTBEHHOM NPOU3BOJACTBEHHO AesITeJIbHOCTH)

JAeSITeJIbHOCTH AesiTeIbHOCTH Ye10BeKa

YeJ10BeKa ¢ MO3n LUt
IKOJIOTHYEeCKOH
0e3onmacHoOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
IIPOM3BO/ICTBEHHOM
JeATeIbHOCTH YeJI0BEeKa

O11eHUBATh MTOCHIEACTBUSA
OBITOBOM U
MPOU3BOACTBEHHOMN

eI TETLHOCTH YEI0BEKA C
MO3UITHH DKOJIOTHIECKON
0e30macHOCTH

Keiic (c yuerom Oyaymieit
npodeccuoHambHOM
JESITEIbHOCTH)

Bo3MoXHBIE TEMBI KEHCOB:

1. ITorennenue xuMara u
BBICBOOOKJIEHUE Ta30BBIX
TUAPATOB CO IHA OKEaHa.

2. Bynyume matepuaisl a1 aBua-
, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.

27




OK/IIK

Monayas/Paznen/Tema

PesyabTar 00yyenus

THnbl OLEHOYHBIX
Meponpus THI

3. HoBble matepuanbl Ajist
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MIPENapaToB
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