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Pabouass mporpamma y4eOHOW AMCIUIUIMHBI «XHMHs» TpEAHA3HAYCHA JUISI W3ydYCHHs B
npoecCHOHATLHBIX 00pa30BaTENbHBIX OPTaHU3AIMIX, PEATU3YIONINX 00pa30BaTEIBHYIO IPOTPAMMY
cpeanero oOmero oOpa3oBaHusi B TpeAeiax OCBOCHHS OCHOBHOH  MpOQecCHOHATBHOM
obpazoBarensHoii mporpammer CITIO (OITOIT CITO) Ha 6a3e ocHOBHOTO 00mIero oOpa3oBaHUs MpH
MOJrOTOBKE CHEIMAINCTOB CPETHETO 3BEHA.

PabGouass mnporpamma pa3paborana Ha ocHoBanmu llpukaza MUHHWCTEPCTBA
[TPOCBEIIEHNS POCCHUMCKON ®EJEPAIIMM Ne 1014 or 23 Hosbps 2022 r. «O6
yTBepkAeHUH (deaepanbHOi 00pa3oBaTeIbHON MPOrpaMMbl», a Takke Ha ocHoBaHUU DenepanbHOro
00pa30BaTeNbHOTO CTaHJApTa CHEIHATbHOCTH:

- 40.02.04 KOpucnpynenuusi, yrepxaeHHoro IIpukazom MunnpocBemnienus Poccun ot
27.10.2023 Ne 798 yrBepxkaenHoro [Ipukasom Munnpocsemenust Poccun ot 27.10.2023 . Ne 798.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30BATEJIBHOM JUCHUILIAHBI «XUMUS»

1.1. MecTo nucuMIIMHBI B CTPYKTYpe OCHOBHOH NpodeccuoHaJIbHOI 00pa3oBaTeIbHOM
NPOrpamMMbl

Oo6meoOpa3oBaTenbHas AUCHHUILTHHA « XUMUS» U3ydaeTcs Ha 6a30BOM ypOBHE B
0011eo0pa3oBaTeIbHOM LKKIIE Y4eOHOTO TIaHa OCHOBHOM npodeccuoHanbHON 00pa3oBaTeabHON
MIpOrpamMMBI 110 IIporpaMMaM MOATOTOBKU CIIEIIMATIMCTOB CPEIHETO 3BEHA VISl CIICIUATIbHOCTH
40.02.04 OpucnpyaeHuus

1.2. Heau 1 miianHupyemMblie pe3yabTaThbl OCBOCHUS IUCIUIIIUHbI
1.2.1. lleau 1 3aga4u AU CHUILIMHBI
@opMUpOBaHUE Yy CTYJIEHTOB MPEACTABICHUS O XUMHYECKON COCTaBISIOLICH ecTeCTBEHHO-

HAay4YHOM KapTHUHbI MHpa KaK OCHOBBI IMPHUHATHS PELICHUN B JKMU3HEHHBIX M IPOU3BOJICTBEHHBIX
CUTYalHsIX, OTBETCTBEHHOTO MMOBEJACHUS B IPUPOIHOM CpETIE.

3amaun THCHUILIMHBI:

1) copmupoBaTh NMOHMMaHHE 3aKOHOMEPHOCTEH IPOTEKaHMS XHMHUYECKHX IIPOLECCOB H
SBJICHUI B OKpYXalolleil cpexe, LEIOCTHOH HAy4YHOW KapTHHBI MHpa, B3aHMOCBS3U H
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHMsI COCTaBJISITb (OPMYJbl HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB,
YPaBHEHUS XHMHMUECKMX PpEaKUUW, OOBICHATb HUX CMBICH, MHTEPIPETUPOBATh PE3YIbTAThI
XUMHUYCCKUX SKCIICPUMCHTOB,

3) cdopMmupoBaTh HABBIKM TPOBEJACHUS MPOCTEUIIUX XUMHUYECKHX DKCIEPUMEHTATbHBIX
UCCJIEIOBAaHUM C COOIIOZACHMEM MpaBUil OE30MacCHOrO OOpalleHUs C BELIECTBAMU U J1a0OpaTOPHBIM
o0opynoBaHuEeM;

4) pa3BUTh YMEHHMs HCIIOJIb30BaTh MH(POPMALMI0 XUMHYECKOTO XapakTepa U3 PazIMuHBIX
UCTOYHUKOB,;

5) chopmupoBaTh yMEHHUsI MPOTHO3UPOBATH MOCIEACTBUS CBOEH NEATEIbHOCTH U XUMHUYECKUX
IPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) copmMupoBaTh MOHUMAHWE 3HAYMMOCTH JOCTHMIKEHUNW XUMHUYECKOW HAyKU M TEXHOJOTUH
JUTSL Pa3BUTHS COLMAIBHOW U TIPOU3BOICTBEHHON cep.



1.2.2. Ilnanupyemblie pe3y/bTAaThl OCBOeHHUsI 001e00pa3oBaTeJbHON JUCHUILIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO m Ha ocHoBe ®I'OC

(6010
Koau IL1anupyemMble pe3yJbTaThl 0CBOCHHS AU CHHILIHHBI
HAMMEHOBAHH
e

dopMupyeMBbIX O6uime! JMCUHILIAHAPHBIE

KOMIIETEHIIH i

OK 01. B 4acTu Tpya0BOro BOCHUTAHHUSA: - BIaleTh CHMCTEMON XHMMHYECKMX 3HAHMI, KOTOpas BKJIIOYAET:

Bri6upars - TOTOBHOCTH K TPYAY, OCO3HAaHHE LEHHOCTH | OCHOBOINOJArAIOIME MOHATHS (XMMHUECKUH 3JIEMEHT, aTOM, SIEKTPOHHAS

COCOOBI MacTepCTBa, TPYHOJI00HE; 000J104Ka aTtoMa, s-, p-, d-3JeKTPOHHBIE OPOMTAIIM aTOMOB, HOH, MOJIEKYJIa,

pellleHMs 331a4 | - TOTOBHOCTh K  AKTHBHOHW  JIEATEJIHLHOCTH | BAIGHTHOCTB, SIIEKTPOOTPUIIATEILHOCTh, CTEIEHb OKUCIICHHUS, XUMUYECKas

npo)ecCHOHAN | TEXHOJIOIHYECKON U COLUAIBHOM HANPABIEHHOCTH, | CBA3b, MOIb, MOJIAPHAS MAacca, MOISPHBIA OOBEM, YIJIEPOIHBIH CKEJNeT,

BHOM CHOCOOHOCT,  MHUIMMPOBATh, IIAHUPOBATh U | (DYHKIMOHANBHAS IPYIIA, PagUKal, U30MEPHUS, U30MEPhI, TOMOJIOrUUECKUii

JIEATENBHOCTH | CAMOCTOSATENBHO BBINOIHATH TAKYIO JEATEIBHOCTD; | P, TOMOJIOTH, yIJI€BOAOPOIbI, KUCIOPOI- U a30TCOAEPIKAIME COEUHEHNS,

NPUMEHHUTENBH | - MHTEpeC K Pa3IMYHEIM cepaM | OHONIOTUYECKH AKTUBHBIE BELIECTBA (YIJIEBOIBI, JKHUPBI, OCIKH), MOHOMED,

0 K Pa3JIM4YHBIM | IPO(ECCUOHATBHOM AeATENLHOCTH, NOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIAPHBIE  COEIUHEHMS,

KOHTEKCTaM OBj1ajleHHe  YHHBEPCAJbLHBLIMH  y4eOHBIMM | KDHCTAUIMYECKAs PENIETKA, THIIBl XMMHYECKHX DEaKIui (OKHCIMTENBHO-
N03HABATEJbHBIMH el CTBUSIMM: BOCCTaHOBUTENBHbIE, DK30-U SHI0TEPMHYECKHE, PEaKIMd HOHHOTO 0OMEHa),
2) 0230BbIe JJOTHYECKHE AeiiCTBHA: PAacTBOp, PIEKTPOIMTEI, HEIIEKTPOIUTHI, SIEKTPOIUTHYECKAs THCCOLHALINS,
- CaMOCTOSITEIHLHO (GopMynupoBaTh ¥ | OKMCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUUYECKOH PEAaKIUH, XMMUYECKOE
aKTyaJIM3UpoBaTh HPOOJIEMY, pAacCMaTpHBaTh €€ | pABHOBECHE), TEOPHMHM W 3aKOHBI (T€OpUS XMMHYECKOIO CTPOEHUS
BCECTOPOHHE; opranudeckux BemecTB A.M. ByriepoBa, Teopus >IEKTPOJIUTHYECKOI

- YCTaHaBJ'II/IBaTI) CYIIICCTBCHHblf/'I HpI/I3HaK NI
OCHOBaHHUsl JJsl CpaBHEHUS, KIacCUPUKALUU H
00001IeHMS;

- OmpeneisaTh el JeSTeNbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBISBIISTh 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHUTh KOPpPEKTHUBHI B

3aJaBaThb

ACATCIIBHOCTD,

JIucconranuu, nepuoanyeckui 3akon .M. MennaeneeBa, 3aKOH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XMUMHH, (PaKTOIOTUUECKUE
CBEJICHUS O CBOWMCTBaX, COCTaBe, MOJYYEHUU U O€30MaCHOM HCIIOIb30BAHUM
BOXHEHIINX HEOPTraHMYECKUX U OPraHU4YecKHX BEIIeCTB B OBITY U
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKa;

- YMEThb BBISBISITh XapakTEpHbIE MPU3HAKK M B3aUMOCBSI3b H3YYEHHBIX
HOHHTI/If/i, HpI/IMeHHTB COOTBGTCTBYIOHII/IG IIOHATUS HpI/I OIINCaHun CTpoeHI/ISI 158
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M UX MPEBPALCHUN;




OIICHUBAaTh COOTBETCTBUE PE3yJbTATOB IIEJISIM,
OIICHUBATh PUCKH TOCIIEICTBUN ACSITEILHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HCCIeI0BaTEeIbCKUE TeHCTBUS:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIIETOBATEIBCKOM
u MPOCKTHOM IEITEILHOCTH, HaBBIKAMH
pasperieHus mpoodieM;

- BBIIBJISTH NPUYMHHO-CJICACTBEHHBIC CBSI3M M
aKTyaJIM3MPOBATh 3aJ]a4y, BBIIBUTATh TUIIOTE3Yy €€
pelIeHus, HaXOJIHUTh apryMeHThI TS
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHM, 3aaBaTh
rapameTpbl U KpUTEPUH PEIICHNUS,

- QHAIM3HWPOBATHh MOJYYECHHBIC B XOJI€ PEIICHUS
3aJjaud pe3yNIbTaThl, KPUTUYECKU OLIEHHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3HPOBAThH HW3MCHCHHE B
HOBBIX YCIIOBUSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATEIHHYIO H
MPAKTHYECKYIO 00JaCTH KUZHEICATEIbHOCTH;

- yMeTh WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BaHHUS B
MO3HABATENILHON U COIMAIbHOM MPaKTHUKE

npeniaraTh

BBISIBJIATH ~ B3aWMOCBSI3b ~ XMMHUYECKMX 3HAHMM C  MOHATUAMH U
MNpEaACTaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHLIX MMPCAMETOB,

- yYMETh HCIOJb30BATh HAWUMEHOBAHUS  XMMHYECKUX  COEIUHEHUU
MEKJIYHApOAHOTO COK3a TEOPETUYECKOW W MPUKIATHOM XUMHM U

TPUBUAJIbHBIC HA3BaHHS BKHEHIINX BEIIECTB (3TUIICH, alleTUIICH, TNIUIEPHH,
denon, Qopmanbaerun, yKCycHas KHUCIIOTa, TJIMLUH, YrapHBIH Tas,
YIJIEKUCIIBIN Ta3, aMMHUAK, TalleHas U3BECTh, HETAIICHAs W3BECTh, MUTHEBAS
colla U JPYTHX), COCTABIATH (HOPMYJbl HEOPraHWYECKHX M OPTaHUYECKUX
BCILECTB, YPAaBHEHUS XUMHUYECKUX PpEaKIHud, OOBSICHATH UX CMBICI;
HOJTBEPIKAATh XapaKTepHbIC XUMHYECKHUE CBOHCTBa BEIIIECTB
COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMH U 3alUCSIMU YPaBHEHHH XUMHUYECKHUX
peaKkuuii;

- YMETh YCTaHaBIMBATh NPUHAJICKHOCTh HW3YYCHHBIX HEOPTaHHMYECKHX H
OpPraHWYeCKHX BEIIECTB K OMPEACICHHBIM KJlaccaM M TPYIIaM COSAMHEHUH,
XapaKTepU30BaTh UX COCTaB M Ba)KHEWIIHME CBOWCTBA; ONPEACIATH BUJBI
XUMUYECKUX CBs3€il (KOBaJIEHTHAs, MOHHAs, METAJLTMYECKas, BOJAOPOIHAs),
THUIIBI KPUCTAUTMUECKUX PEIIETOK BEIIECTB; KJIACCU(UIIMPOBATh XUMUYECKHUE
peaKmuu;

- chopMHpOBaTh MPEACTABICHHSA: O XHMHYECKOW  COCTaBJISIOLICH
€CTECTBEHHOHAYYHON KApTHHBI MHUpA, POJIM XUMHH B TO3HAHHWU SIBICHUM
Opuponasl, B (OPMHUPOBAHWU MBINUICHUS W KYJNbTYphl JIMYHOCTH, €€
(GYHKIIMOHATIBHOM TPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHHUS MPAKTUISCKUX
3ajja4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/10pOBBIO U
MIPUPOAHOM Cpenie;

- YMeTh MPOBOJHUTH PACUETHl MO XMMHYECKHM (OpMyllaM H ypaBHEHUSIM
XMUMHUYECKUX  PEaKIMid C  HCHOJb30BaHHEM  (PH3MYCCKUX  BEJIHMYHH,
XapaKTEePU3YIOLINX BEIIECTBAa C KOJMYECTBEHHOW CTOPOHBI: MAacchl, 00beMa
(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIOJIb30BATh
CHCTEMHBbIE XMMHUYECKHE 3HAHHS JUISi TPUHATHS PEIICHUH B KOHKPETHBIX
’KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMECHEHHEM

OK 02.
Hcnons30BaTth
COBPEMEHHBIE

B 00/1acTH HEHHOCTH HAYYHOT0 MO3HAHMSA:
- c(OPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO

- yYMeThb IUIAHUPOBaTb U  BBIIOJHATHD XMUMHWYECKUH  DKCIIEPUMEHT
(mpeBpallleHusi OpPraHWYEeCKUX BELIECTB IMPH HArpeBaHUU, IOJTYYCHHE
JTUJICHA U U3YYECHHE €Tr0 CBOMCTB, KQUECTBEHHBIC PEAaKIUU Ha aJbICTHU[BI,




CpelcTBa
MIOWCKa,
aHaJu3a u
WHTEPIIPETANN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
Ui
BBIMIOJTHEHUS
3a1a4
npodeccruoHal
bHOU
NEeSTEIIbHOCTH

pa3BUTHS HAyKH U OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Jaore KYJBTYP,
CIOCOOCTBYIOLIIETO OCO3HAHUIO CBOETO MeECTa B
HOJIUKYJIbTYPHOM MHDE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M YUTATENIbCKOMN
KYJIBTYpbl KaK CpEICTBAa B3aUMOJAECUCTBUS MEXIY
JIOJIbMU U TTIO3HAHUS MUDA;

- OCO3HaHHWE LIEHHOCTH Hay4YHOW JESATEJIbHOCTH,

FOTOBHOCTb  OCYLIECTBJISTH  HPOEKTHYIO U
HCCJIEIOBATEIbCKYIO JeSATeITbHOCTh
WHAUBHUAYAILHO U B TPYIIIIE;

OBinaneHue  yHMBepPCAJIbHBIMM  Y4eOHBIMH

NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

B) padora ¢ nnpopmanueii:

- BJaJIeTh HABBIKAMU TONy4YeHUs MHYOpMAIMH U3
HUCTOYHMKOB Pa3HbIX THUIIOB, CaMOCTOSATEIHHO
OCYIIECTBIISITh MOUCK, aHAJN3, CUCTEMATU3AIUI0 U
WHTEpIpETAHIO HH()OpMAIIUU Pa3TUYHBIX BUOB U
dbopM TpencTaBIeHNUS;

- CO3/aBaTh TEKCTHl B pa3lMYHBIX (popmaTtax c
y4eTOM Ha3HaueHUss HHPOpMAIMH U IIeNeBOi
ayIUTOpPUH, BbIOMpas ONTUMaIbHYIO  (opmy
MIPEJICTaBICHUS U BU3yaTH3aIUH;

- OIICHHUBATh JIOCTOBEPHOCTb, JIETHTHMHOCTH
uH(pOpMaIlMK, €€ COOTBETCTBHE IPABOBBIM H
MOPAJIbHO-dTUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpencTBa WH(MOPMALMOHHBIX H
KOMMYHUKAITMOHHBIX ~TEXHOJOTMA B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX u
OpTraHW3AIlMOHHBIX  33aJad €  COOJIIOJICHHEM
TpeOOBaHUI SPTOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pECypcocOepexeHus, TMpPaBOBbIX U
THYECKUX  HOPM, HOPM  HH(OPMAIIMOHHOM
0€30I1aCHOCTH;

Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypauusi O€lKOB IpH HarpeBaHuH,
[BETHBIC pEAaKUWU OCNIKOB; MPOBOAWUTh pEAKIMH HMOHHOTO OOMeHa,
OTIpPEeNATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIMU Ha Cylbdart-,
kapOOHAT- ®  XJOPWA-aHHOHBI, HAa  KATHOH  aMMOHHS;  pellaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Metamwiel" u "Hemeramisl") B
COOTBETCTBUHM C TpPABWIAMU TEXHUKH OE30MACHOCTH IpH OOpalleHuH ¢
BellecTBaMH U J1a00OpaTOPHBIM 0OOPYJOBAaHHEM; IMPEACTABIATh PE3YIbTAaThI
XMMUYECKOT0 SKCIIEPUMEHTA B (hopMe 3alHCH YPaBHEHUH COOTBETCTBYIOIINX
peaxkuuii 1 GopMyIHUPOBATH BBIBOBI HA OCHOBE 3TUX PE3Yy/IbTAaTOB;

- YMETh aHAJTM3UPOBATh XUMUYECKYIO HHPOPMAIIUIO, TTOIY4aeMYIO U3 Pa3HBIX
MCTOYHUKOB (CpeACTB MaccoBoOi nH(popManuu, cetb IHTepHET u Apyrue);

- BIAJAECTb OCHOBHBIMHM METOJaMHM HAay4yHOTO IIO3HaHMsI BEIIECTB U

XUMHUYECKUX  SIBJCHWM  (HaOmoJeHue,  HU3MEpEeHHe,  IKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMEeThb IpPOBOAMUTH PacueThl MO XHUMHYECKUM (opMyrnaM U YypaBHEHHSIM
XUMHUYCCKUX peaKuHﬁ C HUCITIOJIB30BAHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHMH,

XapaKTepU3YIOIUX BEIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MaccChl, oObemMa
(HOpMasibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOIb30BATh
CHUCTEMHBIE XMMHMYECKHE 3HAHWS AJI NPUHATHS PELICHHM B KOHKPETHBIX
JKN3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHUCM




- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, HHHOPMAITMOHHOH 0€30IMacHOCTH
JUYHOCTH;

OK 04.
DddekTuBHO
B3aUMO/JICHCTBO
BaTh U
paborartsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTb K CaMOPa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBBIKAMM y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOH W COLMAIBHOU
JIeSTCIIEHOCTH;

OsBaagenue YHHBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU 1eCTBUAMM:

0) coBMecTHAasl 1eATEJIbHOCTD:

- TMOHMMAaTh M MCIOJIb30BaTh IPEUMYILECTBA
KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThL;

- MPUHUMATHh 1M COBMECTHOU JEATEIbHOCTH,
OpraHU30BBIBaTh U KOOPAUHUPOBATH JIEHCTBUS 10
€€ OCTHDKCHHUIO: COCTABIIATh IUIAH JICHCTBHIA,
pacnpeensaTh pojid ¢ y4eTOM MHEHUH y4YaCTHHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM pabOTHI;

- KOOPJMHUPOBATb U BBHINONHATH pabOTy B

YCII0BHUAX pc€ajbHOrO, BUPTYAJIBbHOI'O u
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;
- OCyHICCTBJIATH IMO3UTHBHOC CTPATECTHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBiaeHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMHU
JeHCTBUSIMM

I') NPpUHATHE ce0s ¥ APYTHUX JIOJCH:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTHUX JIIOICH
MIPU aHAJIM3€ PE3YJIbTATOB AEATEIbHOCTH;

- IpU3HABaTh CBOE MPABO W MPaBO APYTHX JIIOACH
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATH MHUP C
MO3ULIMU IPYTOro YeI0BEKa;

- yMeTb IUJIaHUPOBaThb M  BBIIOJHATH XUMUYECKUH  SKCIEPUMEHT
(mpeBpailleHusT OpPraHWYEeCKUX BELIECTB IPH HArpeBaHUHU, IOIYYCHHE
STWJIEHA U U3YyYEHUE €r0 CBOWMCTB, KAUECTBEHHBIE PEAKIUU HA aJbIETUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHarTypauus OelKOB IpH HarpeBaHHH,
[BETHBIC pEAaKUWU OCNIKOB; TMPOBOAWUTH pEAKIMM HMOHHOTO OOMeHa,
OTIPEIeNATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha CyIbdart-,
KapOOHaT- M  XJOpPUA-aHUOHBI, HA  KaTUOH  AaMMOHUS;  pellaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TemMam "Metamwiel" u "Hemeramnsl") B
COOTBETCTBUHU C IpaBWJIaMU TEXHUKU O€30IaCHOCTH MpPU OOpaLICHUH C
BellecTBaMH U J1a00OpaTOPHBIM 0O0OPYJOBaHHEM; MPEACTABIATh PE3YyIbTAaThI
XMMHUYECKOT0 IKCIIEPUMEHTA B JOPME 3allUCU YPAaBHEHUN COOTBETCTBYIOIINUX
peakiuii ¥ GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTaTOB




OK 07. B 06.1acTH 3K0J10rHY€CKOT0 BOCITUTAHMS S - cbhopMupOBaTh MPEACTABICHUSA: O XHUMHUYECKOM  COCTaBJISIOLICH
CopeiicTBoBaTh | - c(hOPMHUPOBAHHOCTH HKOJOTHUECKOW KYJIBTYPHI, | €CTECTBEHHOHAYYHOW KAapTHHBI MHpA, POJIM XMUMHUU B TO3HAHWU SIBJICHUUN
COXPaHEHUIO MOHMMAHUE BIIMSHUS COLIMATIHLHO-)KOHOMHYECKUX | IPUPOJbI, B (OPMHPOBAHMM MBIIICHUS U KYJIbTYPbl JIMYHOCTH, €€
OKpY’KaroIleu OpPOIECCOB  HA  COCTOSIHME  NPUPOAHON M | (YHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JJISi pEIICHUs MPAKTHYECKUX
cpenpl, COLIMATILHOM  Cpeibl, OCO3HaHWE TIJI0OATBHOTO | 33[a4 U IKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
pecypcocOepex | xapakTepa 3KOJOTHYECKUX MpoliIeM; IIPUPOIHON CpeIE;
€HHUIO, - IUTAaHUPOBAHHE W OCYIIECTBJICHHE ACUCTBUI B | - YMETh COOMIOAATh MpPaBUIIa HKOJIOTUYECKHU 11e7eco00pa3HOro MoBeIECHUs B
IPUMEHSITh OKpY’Kalollled cpele Ha OCHOBE 3HAHUS Lejiel | ObITYy W TPYHOBOW AEATEIBHOCTH B LIEISIX COXPAHEHHs CBOETO 3/I0POBbI U
3HaHUA 00 YCTOMUYMBOIO pPa3BUTHUS YEIIOBEUECTBA; OKpY’KarlIlled NPUPOJHON CpeAbl; YUMTHIBATH OMACHOCTH BO3ACHCTBUS Ha
U3MEHEHUU AKTUBHOE HENpUATUE JIEHCTBUM, MNPUHOCSIIUX | KUBbIE OPraHU3Mbl OINPEJIEICHHBIX BELIECTB, IIOHMMAas CMBICI IOKa3aTess
KJINMATA, BpEJ OKpYXkKarollen cpere; MpeAeSIbHON JOMYCTUMOM KOHLEHTpauu
IPUHLINIIBI - yYMEHHE TIPOTHO3UPOBATh HEOIArONpUsATHBIC
OepexIIMBOrO SKOJIOTUYECKHE MOCIEACTBUS MPEANPUHUMAEMbBIX
MPOU3BOJACTBA, | ICUCTBUI, MIPEIOTBPALIATH UX;
3¢ dexTuBHO - pacumpeHnue OIbITa JIeATEIbHOCTH
JICHCTBOBATh B | DKOJIOTMYECKON HAIIPaBICHHOCTH;
Ype3BBIYAIHBIX | - OBJIaJICHIE HaBBIKAMU yU4E€OHO-
CUTYaLUsIX HCCIIEI0BATENIBCKOM, MPOEKTHON U COLMAIBHON

JESATEIILHOCTH;
K 3.2. OpranuzoBbIBaTh pabOTy KOJUIEKTUBA UCTIOIHUTENEH;
I1K 3.3 AHaIM3UpOBaTh PE3YIbTATHI ACATEILHOCTH KOJUIEKTHBA NCIIOJHUTENEH




2. CTPYKTYPA U COAEPKXAHUE OB]J_[EOBPA3OBATE.JII)HOI71 JUCIHHUITJINHBI
«XHUMUSA»

2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThI

Buna yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrPaMMbl TUCHUIIIHHBI 66

B T.Y.

OcHOBHOe coep:KaHue 58

BT. U..

TeopeTudeckoe o0ydeHue 24
MPaKTUYECKUE 3aHATUS 24
71a00paTOPHBIE 3aHATHS 10

HpO(l)eCCI/IOHaﬂbHO-OpI/IeHTl/IpOBaHHOC coaecpkanue (conepmaﬂne

NPHUKJIATHOT0 MOIYJIA) 6
BT. 4.

TeopeTudecKoe o0ydyeHune 2
IIPAKTUYECKUE 3aHATUS 4
IIpomesxyTounast arrecTanus (1updepeHIupoBaHHbIN 3a4eT) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

DopMuUpyeMblI
HauMmenoBanue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O6LeM 1aco
. 'beM YaCOB e
pa3aesioB U TeM JadopaTopHble U NPAKTHYECKHE 3aAHATHS, PUKJIATHON MOTYJIb
KOMIIeTeHIIUH
1 2 3 4
OcHoOBHOe co/lep:KaHue 64
Pasnen 1. OcHOBBI CTPOEHMS BellleCTBa 6
Tema 1.1. OcHoBHOe coJep:kaHue OK 01
Crtpoenue aToMOB
XUMHIYECKHIX Teopernyeckoe o0y4yenune
JJIEMEHTOB U y .
npupoaa CoBpeMeHHass Mojelb CTpoeHus atoma. CHMBOJMYECKHM SI3BIK XUMHUU. XUMHUYECKUU DIIEMEHT. 2
XIMIUECKO DOnekTpoHHas KoHurypauus aroma. Knaccuduxanuss XUMHYECKUX DJIEMEHTOB (S-, -, d—?HeMeHTH).
CBS3IL4Y Banentarle 3JIEKTPOHBI. BanenTHOCTE. DneKTpoHHas npupoaa XUMHYECKON CBS3H.
b v

DIEeKTPOOTPUIIATEILHOCTh. BUABI XHUMHYECKOW CBS3M (KOBaJIeHTHAs, HWOHHAs, METAJUIMYECKas,

BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHUs

IIpakTuyeckue 3ansiTus 1

Pemrenne 3agannii Ha HCHOJNL30BAaHME XHUMHUYESCKOM CHMBOJNMKM M Ha3BaHUM COCOUHEHUH IIO

HOMEHKJIAType MEXIYHApOJHOTO COH3a TEOPETUYECKOM W NPHUKIAAHOW XUMUU W TPUBUAIBHBIX 2

Ha3BaHUU JUISI COCTaBIICHUS] XUMHUYECKHX (POPMYJT JBYXaTOMHBIX COCIWHEHUN (OKCHUIIOB, CYJIb(HUIOB,

TUAPUJIOB U T.1.) U APYTUX HEOPTaHUUYECKUX COCAMHEHUIN OTJEIbHBIX KJIACCOB.

[IpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBA3U MEXKAY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U

MEPUOIUYECKUM H3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COECIUHEHUU B COOTBETCTBUU C

nojoxxenueM lleprnonnueckoi CUCTEMBI.
Tema 1.2. OcHOBHOe coep:kaHue OK 01
[Tepuoanueckuit OK 02

IpakTnyeckne 3aHsATHA 2
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3aKOH U Ta0iIuna

JINGE

Menneneena,
2y

[Tepuonnueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT
Ilepuoanueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MTOJIOKEHUEM
XUMHUYECKOTo aiemMeHTa B [lepuonnueckoit cucteme. MupoBo33peHUECKOE U HAYYHOE 3HAUCHUE
[Tepuonuueckoro 3akona .M. Mengaeneesa. [Ipornosst [{.11. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJICMEHTOB.

Pemienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEPU3ALUI0 XUMUYECKUX
3JIeMEHTOB «MeTaNTN4YeCcKie / HEMETAUTUIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUIECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B IMEPUOJIUUECKON CUCTEME
xumudeckux asemeHToB .. MeHneneeBa»

Pazgen 2. Xumuyeckue peakunu

Tema 2.1. Tumnsr
XAMHUYECKHUX
peakuuit,

4q

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqenne

Krnaccugukanys u THIBI XUMUYECKUX peakluil ¢ yuacTueM HeopraHndyeckux BeiecTB. CocTraBieHue
YpaBHEHM peakluil COeMHEHMs], Pa3JI0KEHHs], 3aMellleH s, 0OMeHa, B T.4. peaki1il FopeHus,
OKHCJICHUSA-BOCCTAHOBIICHHUS.

VYpaBHEHMsI OKHUCIEHUSI-BOCCTaHOBIIeHU. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEIb.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/JIE, TPOU3BOJICTBEHHBIX Ipolieccax U
KU3HENEATEIIbBHOCTH OPraHU3MOB

IIpakTnyeckue 3anATHSA 3

KonuuectBeHHble OTHOLIEHNS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHHM U PacyeThl 1O
YPaBHEHUSAM XUMHUYECKUX peakuuii. Moyib Kak eIMHWIa KOJIMYEeCTBa BellecTBa. MossipHas Macca.
3aKOHBI COXpaHEHHUsI MAacCchl M dHEpPruu. 3akoH ABoraapo. MonspHblii 00beM ra3oB. OTHOCHTETbHAS
IJIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEAKIIUN C MCIOJIh30BAHHEM MAacCChl, 00BheMa
(HOpMasbHBIE YCIOBUS) Ia30B, KOJIMUECTBA BEILIECTBA

OK 01

Tema 2.2.

DIIEKTPOIUTHYECKA

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

OK 01
OK 04
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sl MUCCOITHAIIHS 1
MOHHBII 00MeEH,
44

Teopus aeKTpoIUTUYECKON nucconranuu. VoHbl. DIeKTPOIUTHI, HEAIEKTPOJIUThL. Peakiiuu MOHHOTO
obmena. CocTaBiieHHE peaklUil MOHHOrO OOMEHa IyTeM COCTAaBJIEHUS UX IOJIHBIX U COKpAIIEHHBIX
HMOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE peaKIIMU. 3aJaHUsI HA COCTABJIIEHUE HOHHBIX peaKIuil

JlabopaTopHble 3aHATHS

JIaGoparopnas paboTa “THIBI XUMUYECKUX PEaKInn”.

2
HccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY MCXOHBIX U 00pa3yIONMIMXCS BEIIECTB) U IPU3HAKOB
XUMHUYECKUX peakiuid. [IpoBeenne peakiiuit HOHHOr0 0OMEHa, ONPEEICHUE CPEIbl BOTHBIX
pacTBOpOB. 3aJlaHKs Ha COCTABJICHUE HOHHBIX PEaKIINi
KonTponbHas
pabora
Pasznen 3. CTpoeHue u CBOMCTBA HEOPraHUYECKUX BEIECTB 14
TeMma 3.1. OcHOBHOe coiep:KaHue OK 01
Knaccudukanus, OK 02
HOMEHKJIATYpa 1 Teopernueckoe o0yueHue MK 2.1,
CTPOEHHUE . IIK 3.2
S —— [Tpeamer Heopranumveckoit xumun. Kinaccudukaims HeopraHU4ecKux BeniecTB. [IpocTeie U croXkHbIC K 3' 3‘
p 4 BenecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJH). B3anMocBs3b .
B TB,44
CIIeCTB, HEOPraHUYECKHX BEIIEeCTB. ArperaTHble COCTOSIHUS BemecTBa. Kpuctammmueckue u aMopgHbie 2
BelecTBa. TUIBI KPUCTAUTUYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJIsIpHAs, MOHHAS, METAJITTNYecKasi).
3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIIeTKH. 3aBUCUMOCTh
XUMHUYECKON aKTUBHOCTH BEILIECTB OT BUJA XUMUYECKOM CBSA3HM U THIA KPUCTALNINYECKON PEIIETKH.
[IprurHBI MHOrOOOpa3us BELIECTB
IIpakTnyeckue 3ansaTus 4
Homenkiiatypa HeOpraHM4eCKuX BEMIECTB: HA3BaHUE BEIIECTBA UCXOIS U3 MX XUMUYIECKON (hOPMYITBI
WJIM COCTABJICHUE XUMHUUYECKOW POpMYIIbI UCXOS M3 Ha3BaHUs BEIECTBA IO MEKTYHAPOIHOM 2

(MIOIMTAK) nnu TpuBUaJIbHON HOMEHKJIATYpE.
Pemienne mnpakTHUecKuX 3aJaHUi MO KJIAacCH(PUKAIMK, HOMEHKJIAType M XUMHYECKHM (opmynam
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HEOpPraHMYECKUX BEUIECTB PA3IMYHBIX KJaccoB (yrapHblii Tra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
W3BECTh, HETAIlIeHAas M3BECTh, MUTHEBAs COAA U JPYTUX): HA3BIBATh U COCTABIATH (DOPMYIIBI XUMUIECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XuMHYECKON HHPOpMAIUH (CpeIcTB MacCOBOM MH(pOpMaInu, ceTh IHTEpHET U IpyTrHe).
[Touck nHpopMauu 1Mo Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopmyriam

Tema 3.2. ®usuko-| OcHOBHOE coiep:kaHue OK 01
XUMHYECKHE OK 02
CBONCTBA TeopeTuyeckoe o0yueHue K 2.1.
HEOPraHUYECKUX .
P 3 Mertamnel. O0ue ¢uszndeckne U XUMHUYECKHE CBOMcTBa MeTaiioB. CriocoObl moiydeHus. 3HaYeHUE IIK 3.2.
BElIECTB ,84
III ’ METAJJIOB M HEMETA/UNIOB B IPUPOJAE U KU3HEACATEIBLHOCTH 4YelloBeKa M opranusmoB. Kopposus IK 3.3
METAJIJIOB: BU/IbI KOPPO3UH, CIIOCOOBI 3aIUTHI METAIIJIOB OT KOPPO3UHU
Hemeramner. OOmme ¢usznyeckne M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIIUYHBIE CBOWCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HoMeHKI1aTypa coeluHeHUI HemeTaioB. KpyroBopoTsl
OMOTEHHBIX IIEMEHTOB B TIPUPO/IC
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCHA0B, THIPOKCHIOB, KUCIIOT,
cosied u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIECTB, BOJOPOIHBIX COEIMHEHUH,
BBICIIIMX OKCHJIOB U TUAPOKCHUIIOB
IIpakTnyeckue 3ansaTu 5,6
CocraBiieHne YpaBHEHMH XMMHUYECKUX DPEAKIMM C ydacTHEM MPOCThIX M CIIOKHBIX HEOPraHWYECKUX
BEIIECTB: META/NIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aM(QOTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX COJeH,
XapaKTEepU3YIOIINX UX CBOMCTBA.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUI Ha CBOMCTBA, COCTAB, INOJIYYEHUE H
0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKMX BEIIECTB B OBITY M MPAKTHYECKOil
NeSITeIbHOCTH YeJIOBeKa
Tema 3.3. OcHOBHOe coep:kaHue OK 01
Nnentuduxanus OK 02

JlaGopaTopHble 3aHATHSA
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Heoprannueckux |JlaGoparopras padota «neHTuduKanus HEOPraHMIECKUX BEIIECTBY. 2 OK 04
BEILIECTB,24 Pemenue skcriepuMeHTalIbHBIX 3a/Jad 10 XMMHUYECKHMM CBOMCTBAM METAUIOB M HEMETAJJIOB, IIO

pacro3HaBaHUIO U MOJIYYECHUIO COSIMHEHUN METAJUIOB U HEMETAJIOB.

Wnentudukaniss HEOPraHUYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3HKO-XMMHUYECKHX CBOWCTB,

XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHI-

AQHUOHBI, HA KATUOH aMMOHMUS
Konrtposnbnas
pabora i

Pasznen 4. CTtpoeHue u CBOMCTBA OPraHUYeCKHUX BELIECTB 22

Tema 4.1. OcHOBHOe coiep:KaHue OK 01
Knaccudukanus, IIK 2.1.
cTpoeHHe u Teopernueckoe o0yuenue K 3.2,
HOMeHIIaTypa [losiBieHMe 1 pa3BUTHE OPTAaHMYECKOW XMMHH KakK HayKu. [Ipeamer opranndeckoi xumMun. Mecto u IIK'3.3
OpraHH4ecKuX 3HAYEHUE OPTAaHMYECKON XMMUH B CHCTEME ECTECTBEHHBIX HaYK.
BEILECTB, 44 XUMUYECKOE CTPOCHUE KaK IMOPSJIOK COCTUHEHHS aTOMOB B MOJICKYJIE COTJIACHO WX BaJCHTHOCTH.

OcHOBHbIE TOJIOKEHUSI TEOPHH XUMUYECKOTO CTPOEHHUS opraHnmueckux coeanHenuid A.M. Bytneposa.

VYriepoaHblid CKENET OPraHUYEeCKOW MOJIEKYJbl. 3aBHCHMOCTH CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTPOEHMS MOJIEKYJ. MI30Mepus U U30MepHI. 2

[lonsitTue o @QynkuuonanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUM OPraHUYECKUX

coequHEeHUl. MexnyHapoiHas HOMEHKJIAaTypa W IPHUHLUIBI HOMEHKJIATYPbl  OPTaHUYECKUX

coenunennii. Ilonsarue 00 azoTcoaepkKalMX COCAMHEHHUSIX, OWOJIOTMYECKH AKTHBHBIX BEIECTBAX

(yrneBojax, kupax, Oenkax M Jp.), BBICOKOMOJIEKYJISIDHBIX COEIMHEHMAX (MOHOMEp, IOJuMep,

CTPYKTYpPHOE 3BEHO)

IIpakTHyeckue 3ansaTus 7

Homenknatypa oOpraHuyecKuX COEIMHEHUH OTAEIbHBIX KJIacCOB (HACHILIICHHBIC, HEHACHILIEHHBIE U

apOMaTUYeCKUEe YIJIEBOJOPO/bI, CIIUPTHI, (PEHOJIBI, albAETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)

CocraBiieHrEe TOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OPMYJ OpPraHUYECKHUX BEIIECTB OTIEIbHBIX 2

KJIACCOB, HCIIONIb3Yysl WX HAa3BaHUS MO CHUCTEMATHYECKOW W TPUBHUAIBHOW HOMEHKJAType (ITUIIEH,
arneTuieH, THuIepuH, (eHon, (GopmanbAeTul, YKCyCHas KHCIIOTa, TIWIMH). PacdeTrsl mpocreniei
(hopMyIIbI OpraHUYeCcKOi MOJIEKYIIBI, HCXO/IS U3 AJIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CaoiicTBa
OpTraHUYECKHUX

COCIUHCHHH,
124.

OcHOBHOe coep:KkaHue

12

TeopeaneCRoe oﬁyqe}me

@OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COCAMHEHUH OTIENIBHBIX KIACCOB (0COOEHHOCTH
KJ1acCU(UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTMUYECKHUH psf v ob1mas popmyia; U3oMepus;
¢bu3nvecKkne CBONCTBA; XUMHUECKUE CBOMCTBA; CLIOCOOBI OTYUYCHHUS):

— TpeJenbHbIe YIIeBOAOPObI (IKaHbl U IHUKJIOANKaHbl). ['opeHHe MeTaHa Kak OJIMH M3 OCHOBHBIX
HMCTOYHHMKOB TEILJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOJAOPOIOB, HAXOXKICHHUE B
MPUPOJE U TPUMEHEHUE AJTKAHOB;

— HemnpenenbHble (QTKEeHbI, alKUHBI W aJIKaJWeHbl) U apOMaTUYEeCKUE YrieBOJIOpoAbl. [ opeHue
allETHJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO MUIAMEHU JIJIS1 CBAPKU U PE3KU METAIIOB

— KHUCIIOPOJICOACPKAIINE COSAMHCHUS (CITUPTHI ¥ (DEHOIIBI, KAPOOHOBBIEC KUCIOTHI M A(PUPHI, aJIbJICTHIbI
U KETOHBI, >KHUPBI, YraeBojbl). [IpakThueckoe NpPUMEHEHHE HTUICHIIMKOJSA, TJIHIepuHa, (eHoma.
[Ipumenenne Qopmanbpaernaa, ameraibJeTHaa, YKCYCHOH KHCIOThL. MpUIa Kak COJM  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOKWCTBA MbLja

— a30TCcoJep)KalINe COCAMHEHUS (aMUHBI M AMHHOKHCIOTHI, Oeliku). BBICOKOMOIEKYIsIpHBIC
COeIMHEHUS (CHHTETHYECKHE M OMOJIOTMYECKU-aKTHBHbIC). MOHOMEp, MOJMMEpP, CTPYKTYpPHOE 3BEHO.
ITonuMepu3sanus 3THIIEHA KAK OCHOBHOE HAIIPABJIICHUE €r0 UCIIOIb30BaHUS.

I'eneTnyeckas cBA3b MEXKy K1acCaMu OPraHU4E€CKUX COCIUHEHUN

IIpakTnyeckue 3ansaTus 8,9

CBoiicTBa OpraHMYEeCKMX COEAMHEHUIN OTAEIBHBIX KIJIACCOB (TpUBHAIBHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XMMUUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs1): peebHble (aJKaHbl U IUKJIOAJIKaHbI),
HenpeJenbHble (AJIKEHbI, aJJKUHBI U aJIKaJIueHbl) 1 apOMaTUYECKUE YIJIEBOJOPO/Ibl, CIUPTHI U (DEHOIIBI,
KapOOHOBbIE ~ KHCIOTBI MU 3(QUpPbI, adbAETHIbl M  KETOHbl, AaMHHbI M  AMUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIMHEHMS. 3aJaHMs Ha COCTABJICHUE YPABHEHWHW XMMHUYECKHX PEaKIUH ¢
y4acTHEM OPraHUYECKUX BEIECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUS

CocraBreHne cxeM peakuuid (B TOM 4YHCI€ 10 MPEAJOKEHHBIM IeMoYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKUX COECTUHEHUH OTHIENbHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YeHHMs] U Ha3BaHHE OPraHMYECKHX COEJMHEHUN MO TPUBHAIBHOM MM MEXIyHAapOIHOM

OK 01
OK 02
OK 04

IIK 3.2.
I1K 3.3
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CUCTEMAaTUYECKON HOMEHKJIATYpe.
Pemienne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOWCTBA OPraHUYECKHX
COEIMHEHUI OTJENIbHBIX KJIACCOB

JlabGoparopHasi pabdora

JIaGopartopnas pabota “IIpeBpaiieHust OpraHMUECKUX BEIIECTB PU HarpeBaHUH'".
[Tomy4yenue STHIICHA U U3yYECHHE €ro CBOWCTB. MOIETMPOBaHNE MOJICKY)I U XUMUYECKHX TPEBPAIICHUN
Ha IpUMepe TaHa, 3TUICHA, alleTHIIeHa U Jp.

Tema 4.3.
WNnentudukanus
OpPraHUYECKUX
BEIISCTB, UX
3HAYEHUE U
IPUMCHCHHE B
OBITOBOM U
MIPOU3BOACTBEHHOMN
EeITEIbHOCTH
JenoBeKa, 44

OcHoBHOE CoAcpKaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHeHus. IlpumeHeHune u Ouojoruueckas poJib yrieBojoB. OKuCIEHHE
JIJIEBOJOB — MCTOYHHUK OHHEPrUM JKUBBIX OpraHu3MoB. OOnacTv NpPUMEHEHUS aMUHOKHUCIIOT.
[TpeBpamienust OenkoB nuuM B opranuzMme. buonormueckue ¢yHkuun OenkoB. buonornyeckue
¢GyHKIMY KUPOB. Pob Oprannveckoil XuMuM B pelIeHnr Ipo0IeM MHUIIEBOi Oe30MacCHOCTH

Ponp opranuuyeckoil XUMHM B pelIeHHMM NpoOieM 3HepreTMyeckoid Oe30MacHOCTH, B pPa3BUTUHU
MEAMIIMHBI, CO3aHUH HOBBIX MaTepUaOB, HOBBIX UCTOYHHKOB SHEPTUH (JIbTEPHATUBHBIE HCTOUHUKH
sHeprum). OnacHOCTh BO3JEHCTBYS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BELIECTB OTAEIbHBIX KJIAaCCOB
(YriaeBoJopoAbl, CHUPTHL, (EHONbI, XJIOPOPTaHUYECKUE IPOU3BOAHBIE, albAETHAbI U JIp.), CMBICI
MoKa3aTesi MpeAeNbHO TOMYCTUMONW KOHLIEHTpaLluu

JlabopaTopHble 3aHATHSA

JIaGopartopHas pabota: “UneHTuukanus opraHMyecKiuX COeAMHEHUH OT/IENIbHBIX KJI1acCOB™
WNnentudukanus opraHMuecKUX COeIMHEHUHN OT/IEIbHBIX KJIACCOB (Ha MpUMEpPE allbJeruI0B, KpaxMasia,
YKCYCHOH KHCIOTBI, O€IKOB W T..) C HCIOJb30BaHMEM UX (PU3MKO-XUMHUUECKUX CBOICTB U
XapaKTepHBIX KayeCTBEHHBIX peakuuid. [leHartypanus Oenka mpu HarpeBaHuu. LIBeTHble peakuuu
OenxoB. BO3HMKHOBEHHE AHAIUTHUYECKOTO CHTHAJA C TOYKH 3PEHUS XMMHUYECKHX IPOLIECCOB IPH
MPOTEKAHUN KaYECTBEHHON PEeaKINH, MO3BOJISIIOLICH HASHTUPUIMPOBATH MPEIJI0KEHHbIE OPTraHUYeCKUe
BEILECTBA

OK 01
OK 02
OK 04
IIK 2.1.
I1K 3.3
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Paznea 5.

Kunernueckue u TEPMOANHAMUYECCKHE 3AKOHOMEPHOCTH MMPOTCKAHUA XUMHUYECCKHUX pealcunﬁ

CkopocTh OcHoBHOe coJep:xkaHue

XUMHUYECKUX

peaKiunm. Teoperuueckoe o0yueHne

XUMHYECKOE

pasHoBecue, 44 CKOPOCTh PEaKIMH, €€ 3aBHCHMOCTh OT Pa3IMYHBIX (PAKTOPOB: IPUPOALI PEArMPYIOIIUX BEILECTB, OK 01
KOHLEHTPALlUl pEearupymoolux BELIECTB, TEMIEpPaTypbl U IUIOAAM PEAaKIMOHHOW IOBEPXHOCTH. OK 02
TennoBblie 3 GEKTh XUMUYECKUX peakid. DK30- U SHAOTEPMHUUYECKHUE, PEAKLIUH. MK 2.1
OOparuMocTh peakiuii. XUMHUECKOEe PaBHOBECHE M €ro CMEUICHHWE MOJ JCHCTBUEM pPa3IHYHBIX IIK 3.2
(bakTOpOB (KOHIEHTpAlLMsl peareHTOB UM MPOJYKTOB peakiiy, JaBIeHUe, TeMIIepaTypa) sl CO31aHus o
ONTUMAJIbHBIX YCIOBUM IIPOTEKAaHU XUMUYECKUX npoueccoB. [Tpunnumn Jle [laTense
IIpakTnyeckue 3ansarus 10 OK 01

. OK 02

Pemienne npakTHKO-OpUEHTUPOBAHHBIX 3aJaHUH HAa aHaIU3 (aKTOPOB, BIIMAIOLIMX HAa H3MEHEHHE [IK 3.2
CKOPOCTH XMMHUYECKON peaKluy, B T.4. C MO3ULMUNA 3KOJOTUYECKH 11€JIECO00Pa3HOT0 MOBEACHUS B OBITY K 3' 3'
U TPYJOBOH EATETBHOCTH B LIEJISAX COXPAHEHHUS CBOETO 310POBbS U OKPY)KaIOLIeH MPUPOTHON CpEIbl. '
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMmeHeHue npuHouna Jle-Illarense s
HaXOXKJCHHUsS HalpaBJIEHUs] CMEIIEHHs pPABHOBECHS XHMHYECKOH peakuuu M aHainu3 (HaKkTopos,
BIIUSIIOLIUX HA CMEILIEHNE XUMUYECKOTO paBHOBECHS

Pazneua 6. PacTtBOpsI

Tema 6.1. OcHoBHOe coaep:kaHue OK 01

ITonsTue o OK 02

pacTBOpax,24 Teopernueckoe o0yueHue OK 07

3

PactBopenne kak ¢usnko-xuMuueckuid mpormecc. PactBopsl. CrocoObl NPUTOTOBIEHUS PACTBOPOB. K 2.1.
PactBopuMocTs. MaccoBass 101 pacTBOpeHHOro BeniecTBa. (CMBICT TOKas3aTessd IPEAEIbHO 1K 3.2.

JOMTYCTUMOM KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOIMYECKOil 0€30MacHOCTH.

[IpaBuia sKONOTHYECKH I11€71ecOo00pa3HOr0 MOBEASHUS B OBITY U TPYJOBOW NEATENBHOCTH B IENAX
COXPAHEHUs CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOIHONU CPENbl; OMACHOCTh BO3JEHCTBUS HA KUBbBIC
OpraHu3Mbl OIPEAETIEHHBIX BELIECTB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HA PacTBOPHI, UCIIOJIb3yeMbIE B OBITOBON U
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HpOPIBBOI[CTBeHHOfI JACATCIbHOCTH YCJIIOBCKA

Tema 6.2. OCHOBHOE cojiepKaHue OK 01
UccnenoBanue OK 02
CBOIICTB JlabGopaTopHble 3aHATUSA OK 04
pacTBOpOB, IIK 2.1.
2y JIaboparopHast pabota «IIpuroroBieHne pacTBOPOBY. )
[IpuroTtoBneHue pacTBOPOB 3a/laHHON (MaccoBoil, %) KOHIIEHTpalHH (C MPAKTUKO-OPUEHTUPOBAHHBIMU TIK 3.2.
BOIIPOCAMHM) U OIIPE/IeNICHHE CPEIbl BOAHBIX PACTBOPOB. IIK 3.3
Peurenue 3a1a4 Ha TPUTOTOBJIIEHUE PAaCTBOPOB
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJeP:KaHUe (COJepKaHUe TPUKJIATHOT0 MOIYJIs)
Paznen 7. Xumusi B ObITY H IPOU3BOACTBEHHOM JeATeTbHOCTH YeJ0BeKa 6 OK 01
OK 02
Xumnst B OBITY U |OcHOBHOE coaepxxkaHue OK 04
MIPOU3BOACTBEHHOMN OK 07
NeSTeTbHOCTH Teoperuueckoe o0yueHue
JeJIoBeKa,6u TK 3.2.
Hogeiimre 1ocTH)KeHUSI XUMUYECKONH HayKU U XUMUYECKOW TeXHOJIOruu. Posb XxuMuu B obecrieueHun 1K 3.3
HKOJIOTMYECKOM, SJHEPreTUYeCKON U MUIIEBOM 0€3011acHOCTH, Pa3BUTHUHN MeaulMHbL. [IpaBuia noucka u >
aHaM3a XUMHUYEeCKOW HHGPOpMAIUM W3 pa3IUYHBIX HUCTOYHUKOB (HayyHas M Yy4yeOHO-Hay4dHas
JauTepaTypa, CpecTBa MaccoBoi nHpopmaluu, cetb IHTepHeT)
IpakTuyeckne 3ansaTus 11,12
ITonck u aHanu3 KeHCOB O MPUMEHEHUHM XMMHYECKUX BEIIECTB U TEXHOJOTHHA C ydeToM OyayIiei
NpopEeCCHOHANIBHOW  JESATENIbHOCTA 10  TeMaM:  BaXKHEHIIME  CTPOUTENIbHBIE  MaTepHualbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKu, CTEKIO, KepamMHKa, MaTepuanbl sl SJIEKTPOHUKH, 4
HaHOMAaTepHaJIbl, TEKCTHUJIbHBIE BOJOKHA, WCTOYHUKHA DJHEPTUH, OPraHWMYEeCKHE W MHUHEpaIbHBIC
yIoOpeHus, TIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.
3ammra: [IpencraBnenne pe3ynbTaToB pelIeHUsT KEMCOB B (popMe MUHH-IOKJIAJA C Mpe3eHTaIuen
IIpomMe:xxyTouHasi aTTecTalus M0 TUCHMUILIMHE (3a4eT) 2
Bcero 66
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3. YCJIOBUS PEAJIM3ALIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JANCHUITTINHBI

3.1. TpeGoBaHUSsI K MUHUMAJbHOMY MaTepHAJbHO-TeXHMYECKOMY 00ecledeHn 0
Jnis peanuzanyl IPOTPaMMBbl  TUCHUIUIMHBL JTOJDKHBI OBITH TPEAYCMOTPEHBI CIICAYIOIINE

CrelMaJbHbIC TIOMEIICHUS: YICOHBI KAOMHET XUMUU W/ U YIeOHOW XUMHUECKOU JTaO0OpaTOPUH.

Oo6opynoBanue y4eOHOro KaOuHera (HArJs/IHble MOCOOMN): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJIe MOJIEKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIIUU MPOCTBIX M CIOKHBIX BEIIECTB
W/WIM KOJUIEKIIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOPOA U MHUHEpajoB, Tabnuua MeHnesneesa,
yaeOHbIe (GUIBEMBI, IUGPOBBIC 00pa30BaATEIIbHBIC PECYPCHI.

TexHnuyeckue cpeacTBa 00y4eHHs: KOMIIBIOTED C YCTPOWCTBAMH BOCIPOU3BEICHUS 3BYKA,
HNPUHTEP, MYJIbTUMEUA-TIPOEKTOP C IKPAHOM.

Oo0opynoBanue Jjadopatopum U padovYux MecT JIadOPATOPUM: MEH3YPKH, IHIIETKH-
KaIeJIbHUIIBI, TEPMOMETPbI, MUKPOCKOII, JIYIIbI, TIPEJAMETHBIC U TMOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakluii, GuiIbTpoBalbHAsg Oymara, MPOMBIBAIKH, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOKku, QoHapuKU, HAOOpP PEaKTUBOB, CTEKJISHHBbIC MAJIOUKH, IITATUBBI Ui MPOOHPOK; MEpPHBIE
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHbIe HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbie YaIIKH, MUHLETHL, (UIBTPHl OyMakHblE, BaTa, Mapisi, 4acOBbIE CTEKJA,
AIIEKTPOIUIUTKH, JIADOPATOPHBIC MITATHUBBI, CIIUPTOBBIC TOPENKU, CIHYKH, MPUOOpP IUIS MOITYydSHHUS
ra3oB (Wi mpoOUpKa ¢ ra300TBOJHON TPYOKOK), AeprKaTeIu I MPOOUPOK, CKIISTHKU [Tl XPaHSHUS
PEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XuMHueckue ctakaubl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTEJIbHBIC MBI, CEKyHIOMEpHI (TaiiMepsl), MepHble Tpooupku (Ha 10-20 mi1) 1 MepHBIE KOOI
(25, 50, 100 u 200 mur), BomsiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJ0YKH; KOHUYECKHUE KOJIObI
st TuTpoBanus (50 u 100 MuT); MHAMKATOpHBIE MOJIOCKU 7S ompeneneHus pH u cranmapTHas
WHAWKATOpHAS IIKaJla; YHUBEPCAIbHBIM UHIUKATOp; numneTku Ha 1, 10, 50 mu (unu no3atopsl Ha 1, 5
u 10 mi), OropeTKu JuIs TUTPOBaHUS, MeAUIMHCKHE mpuibl Ha 100—150 mu1, nabopaTtopHble W/HUIH
aHaJIUTUYEeCKHe Bechl, pH-MeTphl, cymmibHBIN 1IKad, U Ip. T1abopaTopHOe 000PYyI0BAHUE.

3.2. UnpopmanmnoHHoe obecniedeHHe peajn3alui NPorpaMmMbl
1. baunos, JI. H. Xumus: yue6nuk nis CITIO / JI. H. baunos, U. JI. Ilepdunosa, T. B. Coxoinoga.

— 2-e u3n., crep. — Cankr-IletepOypr: Jlanb, 2021. — 260 c. — ISBN 978-5-8114-7904-7. —
Texkct:  anektpoHHbli  //  JlaHb:  3nekTpoHHO-OMOmmoreyHas  cucreMa. —  URL:
https://e.lanbook.com/book/167183 (mara obpamenus: 14.10.2022). — Pexxum nocrtyma: nmis
aBTOPH3. MOJIb30BATENEH.

2. P. 3uranmmna, [[. Y. KynukoBa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — Texkct: anekTpoHHBId // JlaHp : 3nmekTpoHHO-OMOnMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/196096 (mata oOpamenus: 14.10.2022). — Pexum nocrtyma: mis
aBTOPH3. NIOJIb30BATEIICH.

3. UYepnukosa, H. 10. Xumus B moctynmHoMm wu3noxeHuu: ydeOHoe mocobue mia cro / H. HO.
YepuukoBa. — 2-¢ m3f., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 c. — ISBN 978-5-
8114-9500-9. — TexkcT: anekTpoHHBIN // JlaHb: 3nekTpoHHO-OMOMMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/195532 (mara obpamenus: 14.10.2022). — Pexxum nocrtyma: nmis
aBTOPH3. MTOJIb30BATENEH.

4. HleBuunpiHa, JI. B. Xumus: yueOnoe mocobwe / JI. B. IlleBuunpina, A. M. AnapHeB. —
Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TeKcCT: 3JIEKTPOHHBIN //
Jlanb: snexTponHo-OmOMMOTEUHast cuctema. — URL: https://e.lanbook.com/book/118505 (maTta
obpamenus: 14.10.2022). — Pexum goctyna: AJiss aBTOPHU3. MMOJIb30BaTEICH.
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHM S OBII[EOBPA30OBATEJILHOM
JUCHUIJIMHBI
KoHTponb 1 OneHKa pe3ysIbTaTOB O0Y4EeHHUsl OCYLIECTBISAETCS NPENOAABATENEM B IIPOLECCE

NPOBEICHUS MPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00y4aromyMuUCs WHIAMBHUIYaJIbHBIX 3aJaHUN, MPOEKTOB, HCCIeNOBaHMU. Pe3ymbraThl 00y4deHHS

OMpeCACIIA0T, YTO o6yqa10umec;1 AOJKHBI 3HATb, IOHUMATb U ACMOHCTPUPOBATH IIO 3aBCPIICHUU
HU3Yy4YCHUS NUCHUIIIIMHBI.

s popmupoBaHUs, KOHTPOJS U OLCHKH pPE3yJIbTaTOB OCBOCHUS Y4YEOHOM IHUCHUIIIUHBI
UCIIONIB3YETCSl CHCTEMa OICHOYHBIX MEpPONPUATUHN, MPEICTAaBISIONIas COOO0NH KOMIUIEKC Y4eOHBIX

MEPONPHSITHIA, COTIIACOBAHHBIX C pe3yibTaTaMu 00yueHHs u chopmynupoBaHHBIX ¢ yuerom OI'OC
COO (mpeametnsbie pe3ynbtathl o aucuuiuie) u GI'OC CIIO.

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yuenust Tumst OueHOqHUb x
MeponpusTHi
I | OcHoBHOe conep:xanue
1 Pa3nes 1. OcHoBbI Popmymposats
0a3oBble MOHATHS U
CTPOEHHs BellecTBa
3aKOHbI XUMUH
1.1 | OK 01 CrtpoeHue aToMOB Cocrasnars xumuueckue |1. Tect «CtpoeHue atomoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHUN B |XMMHUYECKUX JICMEHTOB U
Y IpUPOJa XUMHUECKOU |COOTBETCTBUU CO IPUPOJA XUMUYECKOU CBSI3N.
CBSI3U CTENIEHBIO OKUCIICHUS 2. 3agauM Ha COCTaBIICHUE
XUMHYECKHX DJIEMEHTOB, |XHUMHUYECKUX QOpMyT
HCXO0/1sl U3 BaJICHTHOCTU U |IBYXaTOMHBIX CO€UHEHUN
AJIEKTPOOTPUIIATENHHOCTH |(OKCUIOB, CYIb(UIOB, THAPUIOB
U T.OL).
3. 3aiaHus Ha UCIIOJIb30BAHHE
XUMHUYECKON CUMBOJIMKU U
Ha3BaHUU COEAUHEHUM 110
HOMEHKJIaType MEXIYHAPOAHOTO
COI03a TEOPETUYECKOU U
MPUKJIAHON XUMUU U
TPUBUAIIBHBIX HA3BaHUU JJIs
COCTaBJICHUS] XUMHUYECKUX
(hopmyn TByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynab(GUI0B, THAPUAOB U T.I.) U
JIPYTrUX HEOPTAaHUUECKUX
COEIMHEHUH OTJENbHBIX KJIACCOB
1.2 | OK 01 Ilepnonnueckuil 3akoH 1| XapakTepu30BaTh 1. Tect «Metamnmnueckue /
OK 02 tabnuma J{.U. XUMHYECKHE AJIEMEHTHI B |HEMETaJJINYeCKHE CBONCTBA,
Menneneena COOTBETCTBUU C UX 3JEKTPOOTPULATEIHLHOCTD U
MOJIO’KEHUEM B CPOJICTBO K AJIEKTPOHY
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbI OLEHOYHEIX
MeponpUusTHI

MePUOINYECKON CUCTEME
XUMHUYECKHUX DJIEMEHTOB
.. MenneneeBa

XHMHYECKHUX IJICMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOCHUEM U TOJIOKEHUEM B
IIEPUONYECKON CHUCTEME
XUMUUYECKUX 3yiemenToB J[. 1.
MeHnpaeneeBay.

2. IIpakTryeckue 3aJaHus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOCHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB M IEPUOANYECKUM
N3MEHEHHEM CBOMCTB
XHMUYECKHX DJIEMCHTOB U HX
COCIUHCHHI B COOTBETCTBUH C
nosioxkenueM Ilepuonnueckon
CHCTEME.

3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpPETUUYECKHUE 3aaHus Ha
XapaKTePU3ALMNI0 XUMHUYECKUX
9JIEMEHTOB: «MeTtaminyeckue /
HeMeTaIJIndecKe CBOMCTBA,
3JIEKTPOOTPHUIIATEIHFHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX 3JIEKTPOHHBIM
CTPOEHUEM H TOJIOKEHHUEM B
NEPUOINYECKON CUCTEME
XAMUYECKHUX DJIEMEHTOB

J.1. MenneneeBa»

Pa3zgen 2. XuMunueckue
peaxkuuu

XapakTepu3oBaTh THIIBI
XMMHYECKHX peaKIuii

KonTpoasnas padora
«CTpoeHue BelecTBa u
XMMHYEeCKHe peaKnn»

2.1

OK 01
OK 04

THIel XUMHUYECKUX
peakuui

CocTaBnsATh peakuuu
COETMHEHUS, Pa3IOKEHUS,
oOMeHa, 3aMeIleHu,
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIIbHBIE
peakuuu

1. 3amauu Ha cocTaBiIeHUE
YPaBHEHUH PEaKIUN:

— COEIMHEHMS, 3aMENICHHUS,
pasnoxeHusi, o0OMeHa,

— OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHI C
HCII0JIb30BaHUEM METOIa
ANEKTPOHHOTO OaiaHca.

2. 3a/1a4n Ha pacyeT MacChl
BelecTBa Wik 00bEMa
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusITHI
ra3oB I10 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wik 00bEMY
OJIHOTO U3 Y4acTBYIOLIUX B
peakIu BELIECTB; PACUETHI
Macchl (00bEMa, KOTHYecTBa
BELIECTBA) IPOJYKTOB PEAKIUH,
€CJIM OJTHO U3 BEILIECTB UMEET
IpUMeCH
2.2 DIIEKTPOJIUTHYECKAS CocTaBisiTh ypaBHEHUS 1. 3aganus Ha COCTaBJICHUE
JUCCOLMALUS U MOHHBIA |XUMHYECKUX PEAKLINH MOJIEKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOT0 0OMeHa ¢ peaKuuil C y4acTUEM KHUCIIOT,
y4acTUEM OCHOBaHMU U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JIaboparopnas padota "Turbl
XUMHUYECKHUX peakiuii”

3 Pa3nen 3. Ctpoenue u |HcciaenoBats crpoenue u|Konrpoabhas padora
CBONCTBA CBOlicTBa «CBOlCTBa HEOPraHUYECKUX
HEOPraHH4YeCKHUX HEOPraHU4eCKHuX BeLIECTB»

BeLIECTB BeIeCTB
3.1 | OK 01 Knaccugukanus, Knaccudunuponatsb 1. Tectr «<HomeHknaTypa u
IIK 2.1. |HOMEHKNaTypa n HEOpraHUYECKHe Ha3BaHHWE HEOPTaHUUYECKUX
IIK 3.2. |cTpoeHue BELIECTBA B COOTBETCTBUHU |BEIIECTB UCXO U3 UX
K 3.3 |geopranmueckux C UX CTPOEHUEM XUMHUYECKOH (HOpMYIIbI UITH
BEIIECTB COCTaBJICHHE XUMUYECKON

(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEILIECTBA I10 MEXIYHAPOIHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MaccOBOM
701 (Macchl) XUMHUYECKOTO
JJIeMeHTa (COeIMHEHMs) B
MOJIEKYJIE (CMeCcH).

3. [IpakTryeckue 3aJaHus 1o
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOpPraHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

4. IlpakTyeckue 3alanus Ha
ONPEACIICHUE XUMUUECKON
AKTUBHOCTH BEILECTB B
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
3aBUCHUMOCTH BU/Ia XUMHUECKOMH
CBSI3M U TUIIA KPUCTAJUINYECKOM
peleTku
3.2 | OK 01 DU3UKO-XUMUYECKHUE YcranasnuBaTh 1. Tect «OcobeHHocTH
OK 02 |cBoiicTBa 3aBUCHUMOCTh (PU3HUKO- XUMHUYECKHUX CBOMCTB OKCHJIOB,
[1K 3.2. |HeopraHMuYECKUX XUMHUYECKHUX CBOMCTB KHCJIOT, OCHOBaHUM, aM(POTEPHBIX
IIK 3.3  |gemecrs HEOPTraHWYECKHUX BEIIECTB |TUIPOKCHIOB H CONEH.

OT CTPOCHHSI aTOMOB H
MOJIEKYI, & TaKXKe TUTIA
KPUCTAJTMYECKOM
peueTKu

2. 3ajaHus HA COCTABIICHHE
YPaBHEHUN XUMUYECKUX pPEaKIUN
C Y4aCTHEM IIPOCTBIX U CJIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(}OTEpHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUIPOKCHUI0B, HEOPTaHUYECKUX
CoJIeH, XapaKTEPU3YIOLINX UX
CBOWCTBA U CIIOCOOBI MOTYYECHHUS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
CBOMCTBA U MTOJIyYEHHUE
HEOpPraHMYECKUX BEIIECTB
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHI
3.3 |OK 01 Nnentudukanus Hccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02  |HeopraHm4eckux KayeCTBEHHBIC PEaKLMU  (3a/1aHUs 110 COCTABICHHIO
OK 04 |Bewects HEOPraHUYECKUX BEILECTB |XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOpPraHUYECKUX BEIIECTB,
HCIIOJIb3YEMBIX JJIS UX
UICHTH(PUKAIIH.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPraHUYECKUX BEIIECTB’

4 Pa3nen 4. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora
CBOICTBA cBoiicTBa oprannveckux («CTpoeHne u CBOMCTBA
OPraHu4eCKux BeIeCTB OPraHM4ecKHX BelecTB)
BellecTB

4.1 |OK 01 Knaccudukanus, Knaccudunuposars 1. 3aganus Ha cocTaBlIeHHE
[IK 2.1. |cTpoeHue u OpPraHNYECKHE BEIECTBA B [HA3BaHUN OPraHUYECKUX
IIK 3.3 |HOMeHK1aTypa COOTBETCTBHUH C UX COEIMHEHUII 110 TPUBUATIBHON WIIH
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3anaHus Ha COCTaBJICHUE
IIOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (OpMyJI
OpPraHUYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.
3. 3amaun Ha omnpezeneHue
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
U3 BJIEMEHTHOT0 cocTana (B %)
4.2 | OK 01 CBoiicTBa OpraHUYeCKHUX | Y CTaHABIIUBATh 1. 3agaHus Ha COCTaBICHUE
OK 02 |coenuHeHui 3aBUCUMOCTh (PU3UKO- YPaBHEHUI XUMHUYECKUX peaKLUi
OK 04 XUMUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKUX
IIK 2.1. OpPraHMYECKUX BEILECTB OT |BEIECTB HA OCHOBAaHUH UX
I1K 3.2. CTPOEHHUS MOJIEKYII COCTaBa U CTPOEHUS.

2. 3agaHusa Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEaKIUH,
WUTFOCTPUPYIOIINX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKINHA U
TEHETUYECKOU CBS3U
OpPraHUYECKUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacuetrHsble 3aa4u Mo
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusITHI
YPaBHEHUSIM PEAKLUH C y4aCTHEM
OpPraHUYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBparieHust OpraHu4eCcKUX
BELIECTB [IPX HArpeBaHUU"
4.3 | OK 01 Wnentuduxamnms HccnenoBats 1.IIpakTUKO-OpUEHTHUPOBAaHHBIE
OK 02 |opraHM4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
I[IK 2.1. |mpuMeHeHHE B OBITOBOM |COSCAMHEHUMN OTAEIBHBIX |OpPraHMYECKHX BEIIECTB, B T.4.
I1K 3.2. |1 npou3BOACTBEHHOU KJIACCOB UCIIOJIB3YEMBIX JUIS UX
IIK 3.3  |nesrenpHOCTH YenoBeKka UICHTU(PUKALMU B OBITY U
IIPOMBIIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“UnenTuduxanus opraHndecKux
COEIMHEHMH OTAEIbHBIX KJIaccoB™
5 Paspean S. Xapakrepu3oBaTh
Kunernueckue u BJIMSIHUE PA3JINYHBIX
TepMOAMHAMMYecKHe |(aKkTOpPoB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTeKAHUS XHMHYECKHX pPeaKnui
XHMHUYECKHX peakuui
5 |OKO0l CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuil. XMMHUYECKOE |BIUSHUE KOHLIEHTPAlMM  |TEOPETHUYECKUE 3aJaHUs Ha
IIK 2.1. |paBHOBecue pearupyromux BeuecTB U |aHaau3 GakTOpOB, BIUSAIONIMX HA
I1K 3.2. TEMIIepaTypbl Ha CKOPOCTb |U3MEHEHNE CKOPOCTH XUMHUYECKOU
1K' 3.3 XUMHUYECKHUX PEaKLUn peakuuu. IIpakTuko-
XapaxkTepu3oBaTh OpUEHTUPOBAHHBIE 3aJaHUS Ha
BIIUSIHUE U3MEHEHUS NpUMeHeHue npuHuuna Jle-
KOHLIEHTpaluu Bemects, |lllaTenbe 11 HaXOXACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEMIIEPATYPHI HA paBHOBECHSI XUMHUYECKON PEAKIIUU
CMEIIeHNE XUMUYECKOTO |1 aHau3 (PaKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMeIlleHNuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBarb HCTUHHBIE
Paszgea 6. PacTtBopbl PacTBOPHI € 32IaHHBIMH
XapaKTepUCTHKAMH
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3agaum Ha MPUTOTOBJIEHUE
OK 02 pacTBOpHI pacTBOPOB.
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THnbI OLEHOYHEIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
IIK 2.1. 2. [IpakTUKO-OpHUEHTUPOBAHHbBIEC
IIK 3.2. pacueTHbIC 3aJaHUs Ha
1IK'3.3 JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3YEMbIC B OBITOBOM U
MPOU3BO/ICTBEHHOM JESATEIHHOCTH
YeJoBeKa
6.2 | OK 01 Hccnenosanue cBoiictB |MccrnenoBarsh Gpu3nko- JlaboparopHast pabota
OK 04 |pacTtBOpOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPOB”
IIK 3.3 HWCTUHHBIX PacTBOPOB

II | IIpodeccnoHAILHO-OPHMEHTHPOBAHHOE COAEPKAHME (COAEePKAHNE TPUKJIIATHOTO MOXYJIS)

7 Paspnen 7. OunenuBath nocijieAcTBHs |3amuTa Kelica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuueil mpodeccuoHaJIbHOM
NMPON3BOACTBEHHOI NPOM3BOJCTBEHHOI JAesiTeJIbHOCTH)
eI TeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJ0BeKa ¢ MO3MIUH

IKOJIOTHYeCKOn
0e30mMacHOCTH

OK 01
OK 02
OK 04
OK 07
I1K 2.1.

I1K 3.2.
I1K 3.3

Xumus B ObITY U
IIPOM3BO/ICTBEHHOMN
JeATeIbHOCTH YeJI0OBEeKa

O11eHUBATh MTOCIEACTBUSA
OBITOBOM U
MPOU3BOACTBEHHOMN

eI TEILHOCTH YCII0BEKA C
MO3UITAHN DKOJIOTHUECKOM
0e30macHOCTH

Ketic (¢ yuerom Oyaymieit
npodeccuoHanbHOM
JESITEIbHOCTH)

Bo3MoKHbBIE TEMBI KEHCOB:

1. Tlorennenue kIuMara u
BBICBOOOYK/IEHUE Ta30BBIX
TUAPATOB CO IHA OKEaHA.

2. Bynymue matepuansl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHUSL.
3. HoBble maTepuainsl Aiis
COJTHEYHBIX OaTapeit.

4. JIexapcTBa Ha OCHOBE
pacTUTEIBHBIX MIPENapaToB
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