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1. OBIIAS XAPAKTEPUCTHUKA PABOYEH TIPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIHUATIINHBI «XUMUST»

1.1. MecTo AUCHMUIUIMHBI B CTPYKTYpe OCHOBHO# mnpodeccHoHaIbHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

OO01eo0pazoBaTenbHas AUCHUIUIMHA « XUMHS» H3ydaeTcs Ha 0a30BOM YPOBHE B
o0mieoOpa3oBaTebHOM IUKIE Y4YeOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOMI
00pa30BaTeNbHON MPOTPAMMBEI.

TpynoeMKOCTh IUCHUIUIMHBI « XUMHs» Ha 0a30BOM ypOBHE COCTaBJsIeT 78 yaca,
13 KOoTophixX 70 yacoB — 0a30BbINA MOy (6 pa3ienioB) U 8 4acOB — MPUKIATHON MOTYJIb
(1 pa3nen), BKIIOYAIOMINI MPAKTUKO-OPUEHTUPOBAHHOE CO/ICPIKAHUE CIICIIUATLHOCTH.

[IpukimagHOl MOIYyJb BKJIOYaeT ofauH pasnen. Pasmen 7 «Xumus B ObITYy U
MIPOU3BOICTBEHHOM JEATEIBHOCTH YEJIOBEKA» PEeaM3yeTcs sl BCEX CHEUalbHOCTEN
Ha Marepuajie KEeHCOB, CBSI3aHHBIX C ASKOJOTMYECKOW OE€30MacCHOCThIO U OIIEHKOMU
MOCJIEICTBUA OBITOBOM M MPOU3BOACTBEHHOM NEATEIBHOCTH, MO OTpacisiM Oyayuiei
po¢eCCUOHATIBHON JIEATEIbHOCTH 00YyYarOIIUXCS.

[lepuon oOydeHus M paclpenesieHUue MO CEMECTpaM OIpeAeseTcss y4eOHbIM
mwiaHoM BTXKT — ¢unumana PI'VIIC, ¢ ydyeroM noruku (GpopMupoBaHUsSI MPEIMETHBIX
PE3yJIbTaTOB, OOMIMX U MPO(PECCUOHATBHBIX KOMIIETEHIIUHN, MEXKIIPEAMETHBIX CBSI3€H C
JPYTUMH JTUCHUILUIMHAME 0011€00pa30BaTeIbHOTO U 001eNPOo(heCCHOHAIBHOTO IIMKIIOB
y4eOHOTO IJIaHa.

1.2. esan v mu1aHUpPyeMble pPe3yJIbTaThl 0CBOCHUS JUCHUIIINHbBI

1.2.1. lean u 3aga4m JUCUUTJINHBI

dopMmupoBaHue y 00yJaronuxcsi MpeICTaBICHUs 0 XMMHUYECKOU COCTaBIISIOIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA KaK OCHOBBI IPUHATHS PELICHUN B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUSX, OTBETCTBEHHOTO NTOBEJICHUS B IPUPOIHOM Cpee.

3ajaum JTUCUUIINHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEM MPOTEKAHUS XUMHUYECKUX
IIPOILIECCOB U SABJIEHUM B OKPYXKAIOLIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHpA,
B3aMMOCBSI3H 1 B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHUS COCTaBJIATH (DOPMYJBI HEOPTAaHUYECKHX M OPTaHUYECKHX
BCII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHITH UX CMBICI, HHTEPIIPETUPOBATH
pE3yIAbTAaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh  HaBBIKM  TPOBEACHUA  MPOCTEHIIMX  XUMHYECKUX
AKCTIEPUMEHTAJILHBIX UCCIICIOBAaHUHN C COOII0O/ICHUEM MPaBUII 0€30MaCHOTO 0OpaIleHus
C BeIECTBaMU U JJaOOpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHs WCIIOJIH30BaTh MH(POPMAIUIO XUMHUYECKOTO XapakTepa u3
Pa3JIMYHbIX UICTOYHUKOB;



5) chopmupoBaTh YMEHUS MMPOTHO3UPOBATH TOCIICCTBUS CBOCH JEATEITLHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) copmMupoBaTh NOHUMAHKE 3HAYUMOCTH JIOCTHKCHUN XMMHUYECKOU HAYKH U
TEXHOJIOTUM JJIsl pa3BUTHUS COIIMAIBHON U TTPOU3BOICTBEHHOM cep.



1.2.2. Il;ianupyemMble pe3yJabTaThbl 0CBOCHHSA 0011e00pa3oBaTe/ibHOM JMCUMILINHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

- YCTaHaBJ'II/IBaTB CymeCTBeHHBIﬁ HpI/ISHaK NN
OCHOBaHUs IJIsl CpaBHEHMS, KIacCH(PHUKAIUU WU
00001IeHNS;

- ONpeneNnsTh LeTu JeATeIbHOCTH, 3a7aBaTh
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHIXCHHA,

Kon n IInanupyemsble pe3yabTaThbl OCBOCHHUS AUCHUIIIHHBI

HAaMMEHOBaHUe

(l)OpMprEMbIUX O6ume? JMCcuunIMHAPHbIE?

KOMIIeTEeHIH i

OK 01. B yacTu TPyAOBOI0 BOCIIUTAHMSA: - BJIAJETh CHUCTEMOM XUMHWYECKHX 3HAHUH, KOTOpas  BKJIIOYAET:

Bri6upats - TOTOBHOCTh K TPYyJy, OCO3HAaHWE IICHHOCTH | OCHOBOMOJArallue MOHATHS (XUMHUYECKHI AJIEMEHT, aToM, JJIEKTPOHHAas

CIoCcoObI MacTepcTBa, TpyAoIo0ue; obojiouka atoma, s-, p-, d-3JIEKTPOHHBIC OPOMTAIM ATOMOB, HOH, MOJICKYJIA,

pelieHus 3a1a4y - TOTOBHOCTh K AaKTHUBHOH J€ATEIbHOCTH | BAIGHTHOCTb, AJIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCIEHHUS, XUMUYECKas

po(heCCHOHANIBH | TEXHOJIOTHYSCKOM u COIIMAJIBHOM | CBSA3b, MOJIb, MOJISIPHAsT Macca, MOJSIPHBIM OO0BEM, YIJIEPOJIHBIN CKEJIET,

Oif IEeSATENIbHOCTH | HAIIPABIEHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, | QYHKIMOHANIbHAS TPYINA, PaguKal, U30MEPHUs, U30MEPhI, TOMOJIOTUYECKUI

MPUMEHUTEIBHO | IUIAHUPOBATh M  CAMOCTOSTENBHO BBINOJHATH | PsAJl, TOMOJIOTH, YIJIIEBOAOPO/IbI, KUCIOPOA- U a30TCOAEPKAIIUE COECAUHEHHUS,

K pa3JInuyHbIM TaKylo J1eITeJIbHOCTb; OHMOJIOTMYECKH aKTHBHbBIE BellecTBa (YIJIEBOAbBI, JKUPBI, OENKHU), MOHOMED,

KOHTEKCTaM - WHTEpEC K pa3IMYHBIM chepam | monmuMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE  COCTUHEHUS,
npodhecCuOHANBHOM NeSTeNbHOCTH, KpUCTAJIUYECKasl pelieTka, TUMbl XUMUYECKUX PEeakiuil (OKUCIUTETHHO-
ORilaleHHe YHHMBEPCAJBLHBIMH  Y4e0HBIMH | BOCCTAHOBUTENbHbIE, 3K30-U SHAOTEPMHUECKUE, PEAKIIM HOHHOTO 0OMEHa),
NMO3HABATEJIbHBIMU JACHCTBHAMM: pacTBOp, JIEKTPOJIMTHI, HEITEKTPOIUTHI, JIEKTPOIUTAYECKAS JUCCOLMALINS,
a) 0a3oBble JIOTHYECKHUeE AeCTBUSA! OKHCIIMTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMUYECKON PEAKIIUH, XUMHYECKOE
- CaMOCTOATENIBHO (hopMynupoBath U | paBHOBECHE), TEOpPUM U 3aKOHBI (TEOpUs XHMMHUYECKOTO CTPOSHUS
aKTyaJIM3UpOBaTh MpOOJIEMy, paccMaTpuBaTh €€ | oprannueckux BemiecTB A.M. bBytiepoBa, Teopusi 3IEKTPOTUTHUECKOM
BCECTOPOHHE; auccouranuu, nepuoauueckuil 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUS

MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3BIK XUMUH, (HAKTOJIOTUUECKUE
CBEIICHMS O CBOICTBaX, COCTaBe, MOJYYEHUU U OE30MaCHOM HCTIOIb30BAHUHU
BOKHEUIINX HEOPTAaHWYECKMX W OPraHUYEeCKUX BEIIECTB B OBITY W
MPAKTUYECKOM JIESTEIBHOCTH YEIOBEKA;

- YMETh BBIABJISTH XapakTEpHbIE IMPU3HAKK W B3aUMOCBS3b H3YYEHHBIX

! Vka3piBaroTcs TMYHOCTHBIE M MeTanpeaMeTHbIe pe3ynbTaThl u3 ®IOC COO (B mocnenueit pegakmuu ot 12.08.2022) B oTrnaronsHoi Gopme,
dbopmupyembie 001Ie00pa30BaTEILHON JUCITUTUTMHON
2 ucuunnuHapHble (IPeAMETHBIE) Pe3yIbTAThl YKA3hIBAIOTCS B COOTBETCTBHHU C METOIUKOM MPETIOaBaHUs JUCIUILTAHBI




- BBIABJISATH 3aKOHOMepHOCTI/I 158 HpOTHBOpC‘II/IH B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCHUTH KOppCKTI/IBbI B JACATCIIbHOCTD,
OIICHUBAaTh COOTBETCTBHE PE3YJIbTATOB IIEJISM,
OILICHHUBATH pI/ICKI/I HOCHCI[CTBI/If/i JACATCIIbHOCTH,

- pa3BUBaTh KpPEATHBHOE MBIIUICHUE TIPH
pemeHI/m JKN3HCHHBIX HpOGJ’IGM

0) 0a30BbIe HCCIeI0BaTEIbCKUE TeHCTBUS:

- BJIQJICTh HABBIKAMH y4EOHO-UCCIICIOBATEIIBCKOM
U TPOCKTHOW  JEATEIbHOCTH,  HaBBbIKAMHU
paspetnieHus rnpoodiuem;

- BBIABJISITH TPUYHMHHO-CIICJICTBEHHBIC CBS3U M
aKTya.HI/ISI/IpOBaTI) 3anaqy, BBIABHUT'aTh FI/IHOTGSY
ee  pelleHus, HaXOAUTb AapPryMEHTBl  JUIs
JTIOKA3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHNUS,

- aHaJ'II/I3I/IpOBaTB HOJ'Iy‘-ICHHBIC B X0I€ pemeHI/m
3a/la4l Pe3yNbTaThl, KPUTHUYECKH OI[EHUBATh HX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

- YMGTB HepeHOCI/ITI) 3HAHUS B HO3HaBaTCJ'IBHy10 158
MPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

- YMETb HHTETPUPOBATH 3HAHUSA W3 pPa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIIBUT'AaThb HOBBIC nuueu,
OpPUTHHAIILHBIC TTOIXO0/IbI U PEIICHUS;
- CIIOCOOHOCTB UX MCIIOJIb30BaHHUS B
MO3HABATENILHON U COIMAIbHOM MPaKTHUKE

npeaiaraTh

HOHHTHﬁ, MNPUMCHATH COOTBCTCTBYIOIIUC ITOHATUA IIPU OIMUCAHUHN CTPOCHUA U
CBOMCTB HCOPTaHUYCCKUX M OpPraHNMYCCKHUX BEIIECCTB H HX npeBpameHI/Iﬁ;

BBIABJIATH B3aMMOCB3b XUMHUYCCKHUX 3HAHUH C IIOHATHUAMU n
IpEACTAaBICHUAMU APYTHUX €CTCCTBCHHOHAYYHBIX IMIPECAMETOB;

- YMCTb HCIIOJIB30BAaTh HaMMCHOBaHU XUMHUYCCKUX COGI[I/IHCHI/II;'I
MCKIAYHApPOAHOIo  COHO3a TCOpCTI/I‘IeCKOﬁ n HpHKHaHHOﬁ XUMHHU H

TPUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIMX BEIECTB (3TUJICH, alleTUIICH, TJTUIEPHH,
¢benon, dQopmanbaerus, YyKCyCHas KHCIOTa, TJMIMH, YyrapHbli ras,
YIIEKHUCIIBIN ra3, aMMHaK, ramieHasi U3BeCTh, HEeraiieHas U3BeCThb, TUThEBas
colla U APYTUX), COCTaBIATH (POPMYJIbl HEOPTaHMUYECKUX U OPraHUYECKUX
BEILIECTB, YPaBHEHUS XHUMHYECKUX PpEAKIUN, OOBACHITH WX CMBICI;
MOATBEPKIaTh XapaKTepHbIe XUMHYECKHE CBOIiCTBa BEIIECCTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3aMUCIMH YPAaBHEHMM XUMHUYECKHUX
peaKInii;

- YMETh YCTAHABJIMBATh MPUHAJICKHOCTh H3YUYCHHBIX HEOPTraHWUYECKUX WU
OpPraHWYECKUX BELIECTB K ONPEEICHHBIM KJIaccaM M TpyIaM COECIUHEHHH,
XapakTEepU30BaTh UX COCTaB M BAXKHEWIIIME CBOMCTBA; OMPENEIATh BUJIBI
XUMHUYECKHUX CBsI3eH (KOBaJeHTHAs, MOHHAs, METaJUIMYeCcKasi, BOJOPOIHAs),
THUIIBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCH(PUIIMPOBATH XUMUYECKUE
peaKkiuy;

- copMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBISIONICH
€CTECTBEHHOHAY4YHOW KapTHHBI MHpA, POJIM XUMHUHM B TO3HAHWM SIBIICHUMN
npuposibl, B (GOPMHPOBAHUM MBIIUICHUS W KYJIBTYpPhl JIMYHOCTH, €€
(YHKITMOHATTFHOW TPaMOTHOCTH, HEOOXOIUMOM IS pPelIeHUs! MPaKTUUECKUX
3a/1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEE;

- YMETh TPOBOJUTH PACYEThl MO XUMHUYECKUM (POpMylIaM U YpaBHEHHUSIM
XUMHYECKUX  peakuuid ¢  HCIONb30BaHUEM  (U3HUECKUX  BETUYHH,
XapaKTEePU3YIONINX BEIIECTBA ¢ KOJTMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIIOIH30BAThH
CHUCTEMHBIE XUMHUYECKUE 3HAHUS I TPUHITHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalLUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM.




OK 02.
Ucnonb3oBathb
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHajau3a u
UHTEPIIpETaluU
UHPOpPMALIUU U
UH(GOPMAaLIOHHBI
€ TEeXHOJIOTUHU
JUTSI BBITIOJTHEHUS
3a/1a4
npodeCCHOHAIIbH
Ol AeATENIbHOCTH

B o06s1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- c(hOpMUPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOIIECTBEHHOH MpPaKTUKH,
OCHOBaHHOT'O Ha Jaore KYJbTYp,
CIOCOOCTBYIOLIETO OCO3HAHHIO CBOEr0 MECTa B
HOJIUKYJIbTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKOM
KYJIBTYpPbI KaK CpPEJCTBA B3aUMOJEHCTBUS MEXKIY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HAHHME LIEHHOCTH HAy4YHOU NeATelIbHOCTH,

TFOTOBHOCTb ~ OCYIIECTBJISITH  NPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;

OBinageHne YHHBEPCAJIbHBIMHM  Y4eOHBIMH

NMO3HABATEJIbHBIMH NeHCTBUAMHU:

B) pabdora ¢ nndopmanueii:

- BJIaJIeTh HaBbIKaMM MOJYYEHUsI HHPOPMALIUU U3
MCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIbHO
OCYILIECTBIIATH IOUCK, aHAJIN3, CUCTEMATU3ALIMIO
U UHTEpIpeTaluio HHPOpMAIMU PA3IUYHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

- CO3/1aBaTh TEKCThl B Pa3jIMYHbIX (opMmaTax C
y4eTOM Ha3HadyeHus HMHGOpMAIMM M IeJIeBOU
ayIUTOpUH, BBIOMpas ONTUMAIbHYIO (opMy
IIPEJICTaBICHNS U BU3yalIU3aluy;

- OIIEHUBAaThb JIOCTOBEPHOCThb, JIETMTHUMHOCTb
UHpOpMallUU, €€ COOTBETCTBHE IPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

- HUCIOJIb30BaTh CpelCTBa MH(POPMALMOHHBIX H
KOMMYHHKAIIUOHHBIX TEXHOJOTHMM B peleHun

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpraHW3AIlMOHHBIX 33/7ad €  COONIOJCHUEM
TpeboBaHU 3PrOHOMHKH, TEXHUKHU

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKHUI SKCIEPUMEHT (IIPEBPALLICHUS
OpPraHUYECKUX BEIECTB IPU HarpeBaHUM, [10JIy4YEHHE STUIIEHA U U3YYEHHUE €ro
CBOMCTB, KAaueCTBEHHBIE PEAKIUM Ha aIbJErHJbl, Kpaxmal, YKCYCHYIO
KHUCJIOTY; AC€HaTypauus OeIKOB IPH HarpeBaHHUM, LIBETHbIC PEAKLUU OEIIKOB;
MPOBOJIUTH PEAKIIMA HOHHOTO 0OMEHa, OTIPEIeNIATh CPEy BOJHBIX PACTBOPOB,
KayeCTBEHHbIE peakUuu Ha Cyibdar-, KapOOHAT- M XJOPHUJ-aHUOHBI, Ha
KaTHOH aMMOHMUS; pelIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiisl"
u "Hemeramnpl") B COOTBETCTBUHU C NMpaBHJIAMU TEXHUKH O€30MaCHOCTH MPH
oOpallleHHuH ¢ BElIeCTBaMH U JIAOOPATOPHBIM 000PYIOBAHUEM; IIPEICTABIIATh
pe3yabTaThl XMMHUYECKOTOo 3KCIepUMeHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOINX PEAKIHMid U (HOPMYIHPOBATH BHIBOJBI HAa OCHOBE 3THX
pe3yIbTaTOB;

- YMETb aHAJIM3UPOBATh XUMUUECKYIO HH(OPMALIKIO, ITOJIYyYaEMYIO U3 Pa3HbIX
HCTOYHUKOB (CpesicTB MaccoBOM MH(OpMaluu, cetb IHTepHeT u apyrue);

- BJIa/IeTh OCHOBHBIMU METOJAMH HAYYHOI'O [IO3HAHUS BEIIECTB M XMMHUECKUX
ABJICHUN (HaOM01eHNe, U3MEepeHHe, YIKCIIEPUMEHT, MOIEIMPOBAHNE);

- YMEeThb IPOBOAMTH pacueThl MO XUMHUYECKUM (opMmyrnaM M YpaBHEHHSIM
XUMHUYECKMX  pEaKkUMid C  MCIOJIb30BaHUEM  (PU3MUECKUX  BEJIUYUH,
XapaKTEepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HopManbHbIE YyCJIOBUS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XMMMUYECKHUE 3HAHMs JJIs MPHUHITHUS PElIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM.




0€301IaCHOCTH, THUTHEHBI, pecypcocOepexeHus,
OPaBOBBIX M JTHYECKMX  HOPM,  HOpM
uH(OPMAIMOHHOK 0€30MaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, HHOPMAITMOHHOH 0€30IMacCHOCTH
JUYHOCTH,

OK 04.
OddexTuBHO
B3aMMO/ICHICTBOBA
Thb U pabOTaTh B
KOJUICKTHUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOATEJIbHOCTH U CaMOOIIPEIEICHHUIO;
-OBJIaJICHUE HaBbIKAMHU yuebHo-
HCCIIEIOBATENILCKOM, MPOEKTHOM U COIMalIbHOU
JIeSITeJIbHOCTH;

OBJaanenue YHHBEPCAJIbHbIMHA
KOMMYHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- TOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

- NPUHUMATH €I COBMECTHOW NESITEIbHOCTH,
OPraHU30BbIBaTh U KOOPAUHUPOBATH AEHCTBUS 110
€€ JIOCTIDKCHHIO: COCTaBJIATh IUIaH JCHCTBUM,

pacnpeseniaTte podM € Y4eTOM  MHEHHH
YYaCTHUKOB 00CYXJ1aTh PE3yJIbTaThl COBMECTHON
paboThI;

- KOOpPAMHHMPOBATb U BBHINOJHATH paboOTy B
YCIOBHUSX  pPEAIBHOrO,  BUPTYaJIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

- OCYILECTBJIATH IIO3UTUBHOE CTPAaTErH4YeCKOE
MIOBEJICHUE B PA3JINYHBIX CUTYALHsX, MPOSIBIATH

TBOPYECTBO u BOOOpaKeHUeE, OBITH
WHULUATUBHBIM
OsJajgeHue YHHUBepPCAJIbHBIMU

pPeryJiiTUBHBIMH 1€ CTBUSIMU:
') NPUHATHE ce0sT M IPYTUX JHOeii:

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKHUI AIKCIEPUMEHT (IIPEBpALLICHUSI
OpPraHUYECKUX BEILECTB IPU HarpeBaHUH, [TOJyYSHHE STHIIEHA U U3YYCHHE €T
CBOMCTB, KAaueCTBEHHBIE PEAKIMM Ha albJErHJbl, Kpaxmal, YKCYCHYIO
KHUCJIOTY; AeHaTypauus OeJIKOB IpPU HAarpeBaHHUM, LIBETHbIE PEAKIIMU OEIIKOB;
IIPOBOAUTH PEAKIIUM HOHHOI'O OOMEHA, ONPEEINIATh CPEy BOJHBIX PACTBOPOB,
KayecTBEHHbIE peakUuu Ha cyibdar-, KapOOHAT- M XJOPHUI-aHUOHBI, Ha
KaTHOH aMMOHHUS; pellaTh AKCIIEPUMEHTaIbHbIE 33/1a4u 110 TeMaM "Meraibl"
u "Hemeramnpl") B COOTBETCTBUHU C NMpaBHJIAMU TEXHUKH O€30MaCHOCTH MPH
oOpallleHnH ¢ BelleCTBaMH U JIAOOPATOPHBIM 000pPYIOBAHNEM; IPEICTABIIATh
pe3yabTaThl XUMHUYECKOTo 3KCIepUMeHTa B (opMe 3amucH YpaBHEHUH
COOTBETCTBYIOIIMX pEaKkuil U (OpMyIHpOBaTh BBIBOABI HAa OCHOBE 3THX
pe3yJIbTaToB.




- NPUHUMATh MOTHUBBI W apTyMEHTHI JPYTUX
JIIOJICH NP aHATIU3€e PE3yJIbTaTOB JICATCIILHOCTH,
- MPU3HABAThH CBOE MPABO M MPABO IPYTHX JTIOACH
Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMAThH MUD C
MO3UIUH JIPYTOro YeJIOBEKa;

OK 07.
ConencTBoBaTh
COXpaHEHHIO
OKpY Karolen
cpenpl,
pecypcocoepexe
HUIO, TIPUMCHSTH
3HaHUA 00
W3MEHEHUHN
KJIMMarTa,
TIPHHITAITBI
OepexIINBOTrO
MPOU3BOJICTBA,
3¢ PeKTUBHO
JIEMCTBOBATH B
Ype3BhIYAITHBIX
CUTYaITUSIX

B o0Js1acTH 3K0/10rM4eCcKOro BOCIIUTAHUS:

- c(pOpPMHUPOBAHHOCTh IKOJIOTUUECKOM KYIbTYpBHI,
ITIOHUMAaHUE BIIMSTHUS COLMAIIBHO-OKOHOMUYECKHUX
IIPOLIECCOB  HAa  COCTOSHHUE MPUPOAHOM U
COLMAIIBHOW Cpelbl, OCO3HAHHE TJI00ATHLHOTO
XapakTepa 3KOJOrMYECKUX IpolieM;

- IUIAHUPOBAHUE U OCYILIECTBICHUE NCHCTBUU B
OKpYXKalollled cpelle Ha OCHOBE 3HaHMS Liejed
YCTOMUYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

aKTUBHOEC HENPUATHE ACUCTBUM, NPUHOCSIIUX
BpEJl OKPYKAIOIIEH CpeJe;

- YMEHHE MPOTHO3MPOBATH HEOIAroNpHUsSTHbIE
HKOJIOTUYECKHE NTOCIIEICTBHS TPEAIIPUHUMAEMBIX
JEHCTBHM, IPEAOTBPALLATh UX;

- pacumpeHue OIbITa
JKOJIOTUYECKOHN HAIIPaBICHHOCTH,
- OBJIaJIEHUE HaBbIKAMH Yy4eOHO-
HCCIIE0BATEIBCKON, IPOCKTHON U COLIMAIBHON
JIeATEITbHOCTH.

JACATCIIbHOCTH

- chopMupoBaTh TPEIACTABICHUS: O XHUMHYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAy4YHOW KapTHUHbBl MHpA, POJIM XUMHUHM B TO3HAHWM SIBJICHUU
MpPUPOABI, B (OPMUPOBAHWUU MBIIUICHUS W KYJbTYpbl JUYHOCTH, €€
(YHKIIMOHATTBHOW TPaMOTHOCTH, HEOOXOIUMOM Ui pPelIeHUs] MPaKTUYECKUX
3a/1a4 U HKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILEHUS K CBOEMY 3J0POBBIO U
MIPUPOJIHOM cpefe;

- YMEThb COOJIOAATh MpaBHiIa SKOJIOTHYECKH IIETIECO00Pa3HOTO TOBEACHUS B
ObITY U TPYIOBOW IESATENBHOCTH B IIENISAX COXPAaHEHUS CBOETO 370POBbS U
OKpY>Karolllell NPUPOJHOW Cpelbl; YYUTHIBATH ONACHOCTb BO3JICHCTBUS Ha
JKUBBIE OPTaHU3MBI OIPEIEIECHHBIX BELIECTB, IMOHMMAas CMBICI MOKa3aTess
MpEACIIBHON JOMMYCTUMOM KOHLIEHTPALUH.
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13.02.07

K 1.1
BremmoaaaTe
paboTHI 1O
TEXHUYECKOMY
00CITy’)KHBaHHUIO
000pyI0BaHUs
pacrpeenuTeNbH
BIX YCTPOMCTB
BJIEKTPUYECKUX
MOJCTAHIINU U
ceTen
HaIPSKEHUEM J10
110 xumoBatT
BKJIFOUUTEIHLHO
IIK 1.2
IIponsBoauTh
PEMOHT
000opyI0BaHUS
pacnpenenuTenbH
BIX YCTPOMCTB
3JIEKTPUUYECKUX
MOACTaHIINHI u
ceTel
HaIpsKEHUEM J10
110 KHJIOBATT
BKJIFOUUTEIHHO

- chopmupoBaTh npeacTaBiieHuss 00 OCHOBHBIX KOHCTPYKIIMOHHBIX

Marcpuaiax (MeTaJ'IJ'IbI, CIIJIaBBbI, ITOJIMMEPbI, KOMIIO3ULITUOHHBIC MaTepI/IaHBI);

- C(bOpMI/IpOBaTB IpEACTAaBICHHUE O IIPOBOAHHKAX DJJICKTPHYECKOI'O TOKa
JAUDBJICKTPUKAX, UX UCIIOJIb30BAHUH B )I(CHG3HO,Z[OpO}I(HOI>'I oTpaciiv;

- chopmupoBaTh MpeACTaBICHNE O KOPPO3UU METAIIJIOB, B T.4U.
3JIEKTPOKOPPO3UH IO/ IEHCTBUEM OJTY>KAIOIIUX TOKOB;

- C(bOpMI/IpOBaTB npeaACTaBICHUC O XUMHNYCCKHUX HCTOYHHKAX TOKaA.

u

11



2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJBHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bemM TUCUMILUIMHBI U BUABI y4eOHOH padoThI

Bun yuyeOHo# padoThI

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILINHBI 78
B T.4.

OcHoBHOE coep:KaHue 70
B T. Y.:

TeopeTHyYecKoe 00ydueHue 50
B T.4. IPO(heCCHOHAIbLHO-OPUEHTHPOBAHHOE COECPIKaHUE 18
MPAKTUYECKHE 3aHITHS 20
B T.4. IPO(HeCCHOHAIbLHO-OPUEHTHPOBAHHOE COECPIKaHUE 8
IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue 6
NMPUKJIAJTHOT0 MOYJIA)

BT. U..

TeopeTuyeckoe o0ydueHue 2
MPAKTUYECKHE 3aHATHS 4
IMpomexyTounas arrectamus (quddepeHIMPOBAHHBIN 3a4eT) 5
[TpodeccnonanbHO-OPUEHTHPOBAHHOE COJIEPKAHUE 41%
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2.2. TemaTu4eCKMH IJIAH M COACPKAHUE U CHUTIHHBI

HanmenoBanme Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccHoOHAIBLHO-OPHEHTHPOBAHHOE), 06 dopmupyeMble
. 'beM 4acoB
pa3iesioB U TeM JabopaTopHbIe U MPAKTHYECKUEe 3aHATHUS, IPUKJIATHOI MO1YJ/Ib KOMIIeTeHIIHH
1 2 3 4
OcHoBHOE coep:kaHue 70
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA 8
Tema 1.1. OcHOBHOe coiep:KaHue 6 OK 01
Crtpoenue aToMOB
XUMHIYECKHIX Teopernueckoe o0yueHue 4
3JIEMEHTOB H
npupoaa . N
. CoBpemeHHass Mojenb CTpoeHHss atoMa. CHMBOJMYECKHM S3bIK XUMHH. XWUMHUYECKHH 3IIEMEHT.
XUMHYCCKON
OnekTpoHHas KoHUrypanus aroma. Krmaccupukanus XUMHUYECKHX 3JIEMEHTOB (S-, P-, d-3J€MEHTHI). 2
CBSI3H
BanentHsle 25ekTpoHbI. BaneHTHOCTS.
DNeKTpOHHAas MPHUPOAA XUMUYECKOW CBSI3H. DIIEKTPOOTPHUIIATEIHHOCTh. BHIBI XMMHUYECKOH CBS3U 2
(xoBaJIeHTHAas, MOHHAs!, METAJUINYECKasi, BOJIOPO/IHASA) U CIIOCOOBI €e 00pa30oBaHUs
IIpakTH4eckue 3aHATHSA 2
Pemienne 3amaHuii Ha WCHOJIB30BAaHUE XUMHUYECKOW CHMBOJMKM M Ha3BaHWI COCIMHEHUH 1O
HOMEHKJIAType MEeKAYHAPOTHOTO COI03a TEOPETHUUECKOM U MPHUKIIATHON XUMUU U TPUBUAIILHBIX Ha3BaHHMA
JUTSL COCTaBJICHUSI XUMUYIECKUX (POPMYJT IBYXaTOMHBIX COSAMHEHHN (OKCHIIOB, CYJIb()HUIOB, THIPHIOB H
T.II.) U APYTUX HEOPTaHUIECKUX COCTMHEHUIN OTAETbHBIX KJIacCOB. 2
[IpakTrueckue 3a7aHusl HA YCTAHOBIIEHUE CBSA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEePUOJNYECKUM HM3MEHEHHEM CBOMCTB XMMHYECKHX JJIEMEHTOB M UX COCAMHEHHN B COOTBETCTBUU C
nojoxxeHueM [leprnoanueckoi CUCTEMBI.
Tema 1.2. OCHOBHOE Colep:KaHue 2
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Ilepuonnueckuin | TeopeTuueckoe odyueHue OK 01
3aKOH M TabauIa OK 02
JI.1. Menneneesa |[lepnoanyeckas cucrema xumudeckux ssemenTos J[. 1. Menneneesa. @U3MYECKUI CMBICIT

Ilepuoanueckoro 3akona J[.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUYECKHUX

3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C MTOJIOKEHUEM

XUMHUYECKOro aemenTa B [lepuonnueckoit cucreme. MupoBo33peHUYECKOE U HAy4YHOE 3HaYCHUE

[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3ss .M. MenneneeBa. OTKpbITHE HOBBIX

XHMUYECKHUX DJICMEHTOB.

Pemrenre nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIui0 XUMUYECKUX

3JIEMEHTOB «MeTaNTNYecKie / HEMETAUTHISCKUE CBOKWCTBA, 3JIEKTPOOTPULIATEIIHBHOCTh XUMUYECKUX

AJIEMEHTOB B COOTBETCTBHU C MX JJICKTPOHHBIM CTPOCHHEM M MOJIOKEHHEM B TICPUOJUICCKON CUCTEME

xuMudeckux ayemenToB .. MeneneeBa»
Pa3znen 2. XumMuyeckue peakunu
Tema 2.1. Tumesr OcHOBHOe coep:kaHue OK 01
XUMHYECKHAX IIK1.1,1.2
peaxmit Teopernueckoe o0yueHue

Krnaccudukanys u TUIBI XUMUYECKUX peakluil ¢ ydacTueM HeopraHuuyeckux Bemects. Cocmasnenue
VpasHeHull peakyuii COSAMHEHUS, Pa3JIoKEHUs, 3aMEIIeHUs, 0OMEHA, 6 m.u. peakyuli 20peHus,
OKUCTIEHUSA-B0CCMAHOBIICHUA.

VYpaBHEHUsI OKUCIEHUI-BOCCTaHOBIIEHUA. CTeneHb okucaeHus. OKUCINTEND U BOCCTAHOBUTEND.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
6ananca. OkuciumenbHo-60CCMAHOBUMENbHbIE PEaKyul 8 NPUPoOe, NPOU3IBOOCEEHHBIX NPOYECCax ¢
xosaticmee 271eKmpoCcHAOICeHUs N FKU3HENEITEIbHOCTA OPraHU3MOB

IIpakTHyeckne 3aHATHA

KonuuecTBeHHble OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XMMHUHM U PacCUeThl 110
YPaBHEHUAM XUMHUYECKUX peakiuii. Moyib Kak eIMHUIla KOJIMYEeCTBa BellecTBa. MossipHas Macca.
3aKOHBI COXPAaHEHHUsI Macchl M dHepruu. 3akoH ABoraapo. MomspHblii 00beM Ta3oB. OTHOCHUTETbHAS
IIJIOTHOCTB T'a30B.
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PacueTsl 10 ypaBHEHHSIM XWMHUYECKUX PEAKIHMi C HCHOJIH30BAHMEM MAaCChl, 00beMa (HOpMaJbHBIC
YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA

Tema 2.2. OcHoBHOe coJep:kaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04
S IACCOIMAIIHS 1 Teoperuueckoe o0yueHue 2 MIK11,12
WOHHBII OOMEH . .

Teopust dreKTpoOIUTHYECKON muccorannu. VOHBL. Onekmponumol, HeINeKmMpoIumsl 8 YCmpoucmeax

xozaucmea snekmpocHabicenus. Peakiun nonHoro oomena. CocraBieHue peakuuii HOHHOTO oOMeHa 9

IyTeM COCTABJICHUS MX TOJHBIX U COKPAIIEHHBIX MOHHBIX ypaBHeHUU. KHCIOTHO-OCHOBHBIC pEaKIUU.

3amaHus Ha COCTABIICHUE MOHHBIX PEaKIUil

JlaGopaTopHble 3aHSITHSI 2

JlaboparopHast pabota “TUIBI XUMHYECKHUX PEaKIIHi.

HccnenoBanue TUIoB (1O COCTaBY U KOJMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB 9

XUMHUYECKUX peakuuid. [IpoBeneHue peakiuiit HOHHOTO OOMeHa, onpeodenenue cpedbl 600HbIX

pacmeopos. 3aaHus Ha COCTABIICHIE HOHHBIX PEaKIIHii
KonTpouabnas

CtpoeHue BeliecTBa U XUMUYECKUE PEeaKIINU 2
padora 1
Pa3nen 3. CTpoeHue U CBOICTBA HEOPTAaHUYECKHX BelleCTB 14
Tema 3.1. OcHOBHOe coep:kaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIATYpA 1 Teoperuueckoe o0yueHue 2 K11 1.2
CTpOEHUE .
HEOraHHUECKHX [Ipenmet Heopranndeckoit xumun. Kiaccudukanys HeopraHuueckux BemecTB. [IpocTeie U cloXHbIe

BemecTBa. OCHOBHBIC KIIACCHI CIIOHBIX BEIIECTB (OKCHJIBI, THAPOKCHUIBI, KUCIIOTHI, COJTH). B3anMoCBs3b
BCIMECTR HEOPTaHMYECKUX BEIIeCTB. ATperaTHble COCTOsSIHUS BelecTBa. Kpucrannuueckue u amophHbIe

BEUIECTBA. 1Unbl KPUCMALIUYECKUX peulemokK (amomMHas, MONeKYIAPHASA, UOHHAS, MeMALIU4ecKds). 2

3asucumocmsv uzuueckux c8oUCME seujecmea Om Muna KpUCMaiiuieckou peuiemxy. 3aBUCUMOCTb
XMMHYECKON aKTHUBHOCTH BEIIECTB OT BHJa XMMUYECKON CBSI3HM M THUIA KPHCTAJUINYECKON PELIETKH.
[TpuurHBEI MHOTOOOpa3usl BEIIECTB
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IIpakTnyeckue 3aHsATHS

Homenknarypa HeopraHmueckux BEIIEeCTB: Ha3BaHHE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HhOPMYIIbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYITBI UCXOS M3 Ha3BaHUs BEIIECTBA MO MEKIYyHAPOTHOM
(MIOTTAK) minm TpuBHAIBHOM HOMEHKIIATYPE.

Pemenne mpakTUYecKuX 3aJaHUN MO KIaCCH(PUKAIMU, HOMEHKIAType M XHMHYECKUM (opmyram
HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIbIM Ta3, aMMHaK, ramieHas
U3BECTh, HETAIlIeHas! N3BECTh, MTUTHEBAS COA U IPYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKHUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTh K KJIaccy.

HcTounnku XuMuYecKoi HHpOpMAaIK (CPeICTB MacCOBOM MH(pOopMaIuu, ceTh MHTepHET U Ipyrue).
[Touck nHpopMaIuu 1Mo Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopmyiam

Tema 3.2. dusuko-
XUMHUYCCKUC
CBOMCTBaA
HGOpFaHI/I‘ICCKI/IX
BEIICCTB

OcHoBHOE CoacpKaHue

Teopernueckoe o0yueHue

Memannvl. Obwue ¢uzuueckue 1 XUMUUECKUE CEOUCMBA Memannos. [Ipumenenue memanios é xo3saucmee
anekmpocrabcenus. CrnocoObl MONydeHHs. 3HAue€HHE METAUIOB U HEMETaIOB B IpPHpOJE U
KHU3HEJIEATEIbHOCTH Y€JIOBEKAa U OPraHUu3MOB. Koppo3sus memannog: uobl KOppo3uu, cnocodbl 3aujumsl
Memannog om kopposuu. Kopposzus onop koumaxkmmoul cemu u Koppo3sus noo oeucmauem Onyicoarouux
MOKO8.

Hemeramnpl. OOmme ¢usmyeckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. THWIHMYHBIE CBOMCTBA
HemertaioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coelMHeHUI HemeTaioB. KpyroBopoTsl
OMOTeHHBIX 3JIEMEHTOB B IPUPOJIE

XUMHUYEeCKIEe CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNMYCCKUX BCHICCTB (OKCI/I)IOB, THAPOKCU OB, KUCIIOT,
cojieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX BCIICCTB, BOOOPOJAHBIX COC,HI/IHGHI/IfI,
BBICIIUX OKCHUJ0B U TUAPOKCUIOB

[MpakTnyeckue 3aHATHS

CocraBneHrne ypaBHEHMM XUMHUYECKHX PEAKIMI C y4aCTHEM IPOCTBIX M CIOKHBIX HEOPTraHUYECKHUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMH M aM(OTEpHBIX THAPOKCHUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOLIUX UX CBONCTBA.

OK 01
OK 02
IIK1.1,1.2
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Pewenue NPpAKmMUKO-OpUEHMUPOBARHbIX mMeopemu4ecKux 3a0aHuUll Ha CGOZZCWZ@CI, cocmae, nojydyeHue u
be3onacrnoe UCNONb308AHUE BANCHEUUIUX HeopearHu4dYeckux eeuiecme 6 6bll’l’ly u npakmuqecmz}
oesimenbHoCmiu yenoeeKka, 6 m.4. 6 xo3saicmee 3ﬂeKmpocua69fceHuﬂ

Tema 3.3. OcHOBHOe coiep:KkaHue 2 OK 01
Nnentuduxanys OK 02
HEOPraHHYECKHX JlaGopaTopHble 3aHATHS 2 OK 04
Betects JIaGoparopHas pabota «aeHTHUKAIIS HEOPTAaHUIECKUX BEIIECTBY.

Pemenne sKkcriepuMEHTalIbHBIX 3a/lad [0 XUMHUYECKHMM CBONCTBAM METaUIOB M HEMETAIJIOB, IO

pacTo3HABAHMIO M IMOJIYICHUIO COSTMHCHUN METAJUIOB U HEMETAJUIOB. 9

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIHOJIb30BAaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,

XapaKTepHBIX KAYECTBEHHBIX peakiuii. KadecTBeHHBIE peakiuu Ha cyiabdar-, KapOOHAT- U XJIOPHI-

AQHUOHBI, Ha KATHOH aMMOHUS
KonTtpoibHasn .

CBoiicTBa HEOPTAHUYECKUX BEIIECTB 2
pabora 2
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKUX BelIeCTB 26
Tema 4.1. OcHoBHOe coaep:kaHue 6 OK 01
Knaccudukanmus,
CTpoeHHe H Teoperuueckoe o0yueHue 2
HOMCHKJIaTypa [TosiBNeHHe U pa3BUTHE OPraHUYECKON XUMHH Kak Hayku. [IpenmeT opranndeckoii xumun. Mecto u
OpraHNHCCKUX 3HaYEHNE OPTAaHMYIECKONW XMMUH B CUCTEME ECTECTBEHHBIX HAYK.
BCIICCTB XUMHUYECKOE CTPOCHHE KaK TMOPSAOK COSIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJIEHTHOCTH.

OCHOBHBIE TMMOJOKEHUS TEOPUU XUMHUYECKOTO CTPOEHHUs] OpraHmyeckux coequHenuii A.M. bytieposa.

YrnepoaHblid CKEeNeT OpPraHuYecKOW MOJEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO 9

CTpOeHUs MOJIeKYIL. M3oMepwHst 1 M30MepHI.

[Monstne o QynkuuoHanbHoOM rpynmne. Pamukan. I[lpuHIunel KiaccHPUKAUU  OpPraHUYECKUX
COGHHH@HHﬁ. MC}K)IYHaPOJIHaSI HOMCHKIJIaTypa U NPUHIHUIIbI HOMCHKJIATYPBI OPraHU4CCKUX COG}IHHCHHﬁ.
[TonsiTHEe 00 a30TCOMEPKAIINX COSAMHEHUSX, OMOJIOTMYEeCKN aKTUBHBIX BellecTBax (yriieBojax, KuUpax,
OeyKax | JIp.), BRICOKOMOJICKYJISIPHBIX COSAMHEHUSIX (MOHOMED, MMOJIUMED, CTPYKTYPHOE 3BEHO)
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IIpakTnyeckue 3aHsATHS

Homenknarypa OpraHMYeCKUX COEIMHEHUH OTAEIbHBIX KJIacCOB (HACBILICHHBIC, HEHACBILEHHBIE U
apOMAaTUYECKUE YIJIE€BOJOPO/bI, CIIUPTHI, (PEHOJIBI, allbAETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHMYECKHUX BEUIECTB OTICIBHBIX
KJIaCCOB, WCIOJb3ysl HUX Ha3BaHUSA IO CHCTEMaTHYECKOW U TPUBHAIBHOM HOMEHKJAType (3THUJIEH,
alleTUIICH, TIIMLEPUH, PeHo, GOpMaIbAETH I, YKCYCHAs! KUCIIOTa, TIIUILINH).

Pacuets! npocreiimieii opMyIiTbl OpraHHYECKOW MOJIEKYJIIbI, HCXOS U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpPTaHHYECKHUX
COCIUHCHHI

OcHoBHOE CoacpKaHue

16

Teopernueckoe o0yueHue

10

OU3NKO-XUMUYECKHE CBONCTBA OPTraHUYECKUX COCAMHEHUH OTIENIBHBIX KIACCOB (0COOEHHOCTH
KJ1accU()UKALUU 1 HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOIMUECKUH psaa 1 obmas popmynia; U30Mepus;
¢bu3nveckre CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI OTYYCHNUS):

— npedenbHble Yene8o00poobl (AIKAHbl U YUKIoanikawsl). I opeHue memana Kaxk OOUH U3 OCHOBHbIX
UCTNOYHUKO8 menia 6 npomvluiieHHocmu u ovimy. Ceolicmea npupooHbIX Y2e8000p0008, HAXOHCOeHUE 8
npupooe u npumeHeHue aiKaHos,

— HempeebHbIe (ATKEHBI, ATKUHBI ¥ aTKaAUEeHbI) U apOMaTHYECKHEe YIIIeBOJOPOIbL. [ Openue ayemunieHa
KaK UCMOYHUK 8bICOKOMEMNEPAMYPHO20 NAAMeHU O] C8APKU U Pe3KU Memdaiios, 8 m.4. 8 X03aicmee
NEKMPOCHADIHCEHUSL

OK 01

OK 02

OK 04
IIK1.1,1.2

- ApOMATUYCCKUE YTIICBOJOPOAbI

— KUCJIOPOCOepKalllie COeTUHEHHS (CIUPTHI U (HEHOIIbI, KapOOHOBBIE KUCIOTHI M 3(UPHI, allbJETUIIBI U
KETOHBI, JKUpbI, YriaeBojsl). IIpakTHueckoe TNpUMEHEHHE STWICHTIHUKONS, TJMLIEpHHa, (¢eHoza.
[Ipumenenue Qopmanpaernaa, aneraibAeruaa, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIUX
KapOOHOBBIX KUCIIOT. MOIOIIMe CBOWCTBA MbLIa

— a30TcojepKallie COCTUHEHHS (aMUHBI U AMUHOKHUCIOTHI, Oenku). ['eHeTmdeckas CBsI3b MEXIY
KJIaCCaMH OPTaHUYECKUX COCAMHEHUMN.
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Bvicokomonexynapuvie coeounenus (cunmemuyeckue 1 ONOIOTUIECKU-aKTUBHBIE). MOHOMED, TOTUMED,
CTPYKTypHOE 3BeHO. [lonumepusayusi smuieHa KAk OCHOBHOE HANpAasleHue e20 UCNOIb308AHUSL.
IIpumenenue nonumepos 6 xo3aicmee 2NeKmpOCHAONCEHUSA

IIpakTnyeckue 3aHATHS

CBoiicTBa OpraHMYECKMX COEAUHEHUN OTAEIbHBIX KIJIACCOB (TPUBHAIbHAS M MEXIAyHapoJHas
HOMEHKJIaTypa, XMMUUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs): IpeaebHble (aJIKaHbl U LIUKIJIOAJIKAaHbI),
HenpeAeabHble (ANKEHbI, aJIKHUHBI U aJIKaJUeHbl) 1 apOMaTHUECKUE YTIEBOJAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCIOTHI U 3(UPHI, aJIbAECTUAbl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHBIE
COECIUHEHMS. 3alaHUs Ha COCTaBICHHE YPABHEHMM XUMHUYECKHMX PEAKLMM C y4aCTHEM OPraHM4eCKUX
BELIECTB HA OCHOBAHUHU UX COCTaBa U CTPOCHUS

CocraBiieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IENOYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPIraHUYECKUX COEIMHEHUN OTAEIbHBIX KJIACCOB, CIIOCOOBI MX
[IOJIyYEHUsI M Ha3BaHUWE OPraHUYECKUX COCJAMHEHUN IO TPUBUAIBHOM WM MEXJIYHAPOIHOMN
CHUCTEMATUYECKON HOMEHKIIATYPE.

Pewenue npaxmuxo-opueHmupo8annvlx meopemuyeckux 3a0aHuti Ha CEOUCMBA OP2AHUYECKUX
COeOUuUHeNUli OMOeNbHbIX KNACCO8, 8 M. 4. 8 XO3AUCMEE INEeKMPOCHAOIHCEHUS.

JlabopaTopnasi padora

JlabopaTopHas pabota “IIpeBparieHus OpraHuYeCKUX BEIIECTB MIPU HATPEBAHUI .
[TonydeHnue STUIeHA U U3yUYEHHUE €ro CBOMCTB. MoenrpoBaHue MOJIEKYNT M XUMHUECKUX TTPEBPAICHHIA
Ha MpUMepe dTaHa, ITUJICHA, alleTHIICHA U JIp.

Tema 4.3.
Nnentuduxanus
OpPTaHHYECKUX
BEILIECTB, UX
3HAYCHUE H
MIpUMEHEHHUE B
OBLITOBOM U
MPOU3BOACTBEHHOMN

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

buooprannueckue coenunenus. Ilpumenenune u Ouonoruueckas poJyib yriaeBonoB. OKucIeHUE
YIJIEBOAOB — HCTOYHHMK DHEPrUM JKMBBIX OpraHu3moB. OOnacTd TNPUMEHEHHUS aMHHOKHUCIIOT.
[IpeBpanieHus 6eIKOB MUK B opranu3me. buonornueckue pyakun 6enkoB. buonorndyeckue GyHKIUN
XKHUPOB. Poslb OpraHnueckoil XMMuUu B peIIeHUH MPodIieM MUIIEBON 6€301acHOCTH

OK 01
OK 02
OK 04
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ACATENBHOCTH JlaGopaTopHble 3aHATHS
YyeJloBeKa
JlaGopaTopHas padora: “VneHTruduKamnms OpraHM4ecKuX COSTUHEHNN OTACIbHBIX KIacCOB”
WnenTudukanisi OpraHnuecKuX COeIMHEHHI OTACIbHBIX KJIACCOB (Ha MpUMeEpe albJeTru/0B, KpaxMania,
YKCYCHOM KHCJIOTBI, OEJIKOB U T.I1.) C UCIIOJIb30BAaHUEM UX (PU3UKO-XUMHUUYECKUX CBOMCTB U XapaKTEPHBIX
KayecTBEHHBIX peakuuil. JleHarypamuss Oenka mnpu HarpeBaHuu. LIBeTHble peaknuu OENKOB.
Bo3HUKHOBEHME aHATUTUYECKOTO CUTHAJA C TOYKM 3PEHUS XMUMHMUYECKUX IPOLIECCOB IPHU MPOTEKAHUU
Ka4yeCTBEHHON peaKklnH, MO3BOJISIONICH HISHTH(PULINPOBATH MPEITI0KEHHBIE OPTaHUYECKHE BEIIECTBA
Konrpoarnas CrpyKTypa 1 CBOICTBa OPraHU4YECKUX BELIECTB
padora 3
Pa3pean S. Kunernyeckne u TepMOAHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIuid
CxopocTh OcHOBHOe coiep:KaHue OK 01
XUMHUYECKHX OK 02
pEeaKInu.
XHUMHYECKOE
paBHOBeECHE
Teopernueckoe o0y4enue
CKOpOCTb peakIiM, €€ 3aBUCHUMOCTb OT Pa3IMuYHBIX (aKTOPOB: MPHUPObl PEArHpyIOLINX BEIIECTB,
KOHILEHTPALlU pearupymomux BELIECTB, TEeMIEepaTypbl U IJIOWAAM PEaKIMOHHOM IOBEPXHOCTH.
TemnnoBblie 3¢ HEKTh XMMUYECKUX peakIfii. DK30- U SHIAOTEPMHUYECKHUE, PEAKLIUH.
OO6paTumocTh peakuuii. XuMHU4YEeCKOE paBHOBECHE U €r0 CMEILIEHHUE MTO/1 IEHCTBUEM Pa3IMUHBIX (PAKTOPOB
(KOHLIEHTpalMsl PEareHTOB WJIM TNPOAYKTOB pEaKLuH, HaBICHHUE, TEMIEparypa) Uil CO3JaHHUA
ONTHMAJIbHBIX YCIOBUN MPOTEKaHUs XUMHUECKUX nporeccoB. [Ipuniun Jle HaTense
[MpakTuyeckue 3aHATHS OK 01
OK 02
Pewenue npaxmuko-opuenmuposanHvix 3a0aHuti HA aHAIU3 QAKMOPOS, GIUAIWUX HA USMEHEHUe K11 1.2

CKOPOCMU XUMUYECKOU peaKyuu, 8 m.4. ¢ NO3UYUL IKOI02UYECKU YelecO00pa3H020 No8eoeHUs 8 Obimy u
Mpyo0osotl 0essmenbHOCMU 8 YENsAX COXPAHEHUsL C80e20 300P08bsL U OKPYICAIOWel NPUPOOHOU CPeobl.
Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHuii Ha npuMeHeHue npuHnuna Jle-Illatense s
HAXOXJCHHUS HANpPAaBJICHUS CMEILIECHUS PABHOBECHS XUMHUYECKOW peakuMM U aHajau3 (akTopoB,
BJIMAOINHUX HAa CMCUHICHUC XUMHNYCCKOT'O pPaBHOBCCHUA
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Pazpea 6. PacTBOpbI
Tema 6.1. OcHoBHOe coJep:xkaHue OK 01
ITonsarue o OK 02
pacTBOpax IlpakTu4ecKue 3a1aHus OK 07
PactBopenne Kak (PU3MKO-XUMHUECKui mpouecc. PactBopel. CHnocoObl IPUIOTOBJIEHHS PACTBOPOB. TIK11,1.2
PacTBOoprMOCTB. MaccoBas 1071 PaCTBOPEHHOTO BelecTBa. CMbLCA NOKA3aMeNs NPedenbHO 00Ny CMUMOIL
KOHYEHMPayuu u €20 UCNOAb306AHUE 6 OYEHKe IKOI02UYECKOl 6e30NACHOCTU.
Ilpasuna skonocuuecku yenecoobpasno2o nogeoeHus 6 Ovimy u mpyooeoll 0esmenbHOCMU € Yesx
COXpaHeHus c60e20 300P06bs U OKPYICaIouell NPUPOOHOLL CPedbl; ONACHOCHb 6030€UCMEUSL HA JHCUBHLE
Op2anU3Mbl ONPEOesieHHbIX 6eUeCm.
Pewenue npakmuxo-opuenmupoeaHtbix pacuemmvlx 3a0aHUll Ha PACMEOPbL, UCNONb3YeMble 6 DbIMOoBOI
U NPOU3EOOCMBEHHOL 0CAMENbHOCMU Yel06eKd, 6 M. 4. 6 XO3AUCMEE 2NEKMPOCHADICEHUS]
Tema 6.2. OCHOBHOE cO/iepKAHNe OK 01
HccnenoBanue OK 02
cBoiicT pacTBopos |/1abopaTopbie 3aHATHS OK 04
JlaGopaTopHas padora «[IpUroToBIeHHE paCTBOPOBY. fiK11,1.2
TIpuzomosnenue pacmeopos 3a0annoii (Maccoeotl, %) Konyenmpayuu (¢ npaKxmuko-opUeHmMUpOEaAHHbIMU
gonpocamu) u onpeodenenue cpedbl 600HBIX PACMEOPOE.
Penrenue 3a1a4 Ha NPUTOTOBJIEHHE PACTBOPOB
IpodeccHoHATBLHO-OPHEHTHPOBAHHOE COEP:KAHME (COAePKAHNE NPUKIATHOIO MOLYJIs1)
Pa3nen 7. Xumusi B ObITY M IPOU3BOACTBEHHOM JeATEILHOCTH YeJ0BeKa OK 01
OK 02
Xumusi B OHITY 1 |OcHOBHOE cojtepiKanme OK 04
TIPOM3BOJICTBEHHOM OK 07
NESITEIbHOCTH Teopernveckoe odyuenune
IIK11,1.2

YCIO0BCKa

Hosetiwue oocmudicenus Xxumuueckou HAYKU U XUMUYECKOU MEXHON02UU, 8 M.Y. 6 XO3Aucmee
anekmpocHabxcenuss. Ponb XUMHUM B OOECHIEYCHUH JKOJOTHYECKOW, SHEPTeTHUYECKOM M IHINEBON
0€30MaCHOCTH, pa3BUTHHM MeTUIMHBL. [lpaBmia moucka M aHamW3a XUMHUYECKOH HH(pOpMAIMU U3

21




pa3IMYHBIX UCTOYHUKOB (HAay4dyHas M y4eOHO-HAYy4YHAs JTUTEpaTypa, CPEACTBA MAacCOBOW MHGpOpPMAIIUH,
cetb IHTEpHET)

IIpakTHYeckHe 3aHATHA 4
Ilouck u ananuz Keticog 0 NPUMEHEHUU XUMUYECKUX 6euwjecme U MeXHON02Ull ¢ yuemom 0yoyuel 2
npogheccuoHanbHoU OessmenrbHOCMU NO CReYUAaIbHOCU.

IIpeocmaenenue pe3ynbmamos pewienus Keliucos 8 popme MuHU-00K1a0a ¢ npezeHmayueu 2
IIpoMe:xxyTOo4yHast aTTecTallUs 0 AUCHMILIMHE (AU depeHIMPOBAHHBIN 3a4eT) 2
Bcero 78
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeOGoBaHusi K MUHMMAJbHOMY MaTePUAIbHO-TEXHUYECKOMY
o0ecrneyeHHIo

Jns peanuzauuy OporpaMMbl  AUCIHHUILIAHBI JOJKHBI OBITH TPETyCMOTPECHBI
CIEeAyIOIUe CIeIHATbHBIC TOMEIICHUS: YUeOHbIH KaOMHET XMMHUHU W/UIW Y4eOHOM
XUMHUYECKOM JTabopaTOpUH.
O6opynoBanne yueOHOTO KaOUHETA:
- IOCAJI0OYHBIE MECTA MO KOJUIECTBY 00YUaIOIINXCS;
- pabouee MecTo mperoaaBaTes;
- KOMILJIEKT Y4eOHO-HATJISTHBIX TTOCOOUM MO JUCHIUIUIMHE « XUMUSD;
- Habop ToCyibl, 000PY/IOBaHUS U PEAKTHBOB ISl TIPOBEACHUS MPAKTUICCKUX PadoT,
JIEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA, JTA00PATOPHBIX OIBITOB 1 J1a00paTOPHBIX PadoT.

TexHnyeckue cpencTsa 00yyeHUs:

- KOMIBIOTEp  C  JIMLIEH3UOHHBIM  MPOTPAaMMHBIM  OO€CII€YEHUEM U
MyJIbTUMEIUANPOEKTOP; CIAWI-IPOEKTOp M BeO-kamepa, TteneBu3zop u DVD —
IIPOUTPBIBATEIIb.

3.2. HapopmanuoHHOe 0oOecnedeHne peau3auu NporpaMmmMbl

OcHoBHaf:

1. XuMus : y4eOHHK Il cpelHero mnpodeccruoHalibHOro obOpa3oBanus /
1O. A. JleGenes, I'. H. ®anees, A. M. I'onyGeB, B. H. [llanoBain ; mog o61ieit pegakuueit
I'. H. ®aneeBa. — 2-¢ u3n., mepepad. u gon. — Mocksa : M3gatensctBo Opaiit,
2023. — 431 c. — (Ilpodeccuonansuoe obpazopanue). — ISBN 978-5-9916-7723-3.
— Tekcr : AJIEKTPOHHBIN /l ObC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/470929 (mata obpamenwus: 17.08.2023).

2. Xaxanuna, T. . Opranudeckast Xumus : yueOHOE OCOOHE JIJIsi CPETHETO
npodeccuonanbHoro oopazopanus / T. . Xaxanuna, H. I'. OcunenkoBa. — Mockaa :
M3natensctBo IOpaiit, 2023. — 396 c¢. — (IlpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-00948-4. — Texct : snekrponssii // DbC IOpait [caiiT]. —
URL.: https://urait.ru/bcode/468374 (nata oopamenus: 17.08.2023).

JdonoaHuTeIbHASA:

1. Cmapeirus, C. H. Heopranmdeckas xumus. [IpakTukyMm : ydeOHO-TIpaKTUYECKOE
nocobue I cpeaHero mnpodeccuoHanpbHoro o6OpazoBanms / C. H. Cwmapeirus,
H. JI. barnasen, M. B. [laiinakoBa. — MockBa : U3narensctBo FOpaiit, 2023. —
414 c. — (ITpoeccronansroe oopazoanue). — ISBN 978-5-534-03577-3. — Tekcr :
anekTpoHHbli // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/477871 (nara
obpamenus: 17.08.2023).
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2. Kamunuckwuii, B. A. Oprannueckast xumus B 2 4. Yacts | : yaeOHUK 11 CpeTHETO
npodeccuonansaoro obpazosanms / B. A. Kamuackuii. — 2-e u3., UCIp. ¥ 0. —
MockBa : WznarensctBo HOpaiir, 2023. — 287 c. — (IIpodeccronanshoe
obpazoanue). — ISBN 978-5-534-02909-3. — Tekcr : anexrponssiit // DbC KOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/453151 (mara oOpaimenus: 17.08.2023).

3. CyBopoB, A. B. O0u1as u Heoprannueckas xumusi. Bonpocs! 1 3a1auu : yaeGHOoe
nmocobue s cpemHero mnpodeccuoHadpbHOro obpaszoBanms / A. B. CyBopos,

A. b. Hukonbsckmif. — 2-¢ u3a., ucnp. u non. — Mocksa : M3narensctBo FOpaiit,
2023. — 309 c. — (ITlpodeccronansuoe odbpazosanue). — ISBN 978-5-534-07903-6.
— Tekct : AIEKTPOHHBIN // 9bC FOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/474368 (mata oopamienus: 17.08.2023).
4. Huxonbckuit, A. b. Xumusg : y4yeOHUK M MPAKTUKYM JUISI CPEIHErO

npodeccuonansHoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepab. u gom. — MockBa : M3marensctBo HOpaiit, 2023. — 507 c. —
(ITpodeccuonanproe obpazoanme). — ISBN 978-5-534-01209-5. — Tekcr

anekTpoHHbd // OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/471399 (nara
obpamenus: 17.08.2023).

5. Meroanueckue yka3aHus M0 BBITIOJHEHUIO JIA00PATOPHBIX PabOT JIsl CTY/IEHTOB
1-ro kypca. Xumus H.A. ®enoposa; BTXKT — ¢umman ®I'bOY BO PI'VIIC. —
Bonrorpan, 2021. — Pexxum noctyna: 0P BTXKT — ¢punmana PI'YIIC.

6.YuebHoe mocoOue sl CTYASHTOB MO TUCHUIIINHE XUMUSA (AUTaKTHYCCKUE

Marepuanbl g u3ydeHuss Tem 'YrueBogoponabl' u  "Kucinopomocoaepkamnue
opranunveckue coeaunenus")) H.A.®@énopoBa; BTXT — ¢umman OI'BOY BIIO
PT'VIIC. — Bonrorpan, 2021. — Pexxum noctyna: 0P BTXKT — ¢unmana PT'VIIC.

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBHOM JUCIATIINHBI

KoHTpoJib 1 ol1eHKa pe3yabTaTOB O0YUYEHHSI OCYIIECTBIIAETCS MPENOAABATEIEM B
npoliecce MPOBEACHUS MPAKTUUECKUX 3aHATUNA U Ja00paTOPHBIX PabOT, TECTUPOBAHUSA,
a TaKXe BBINOJHEHUS OOYYarOUIMMUCA WHIAUBUIYAIBHBIX 3aJaHUil, TPOEKTOB,
uccienoBanuii. PesynpraThl 00y4eHHs ONPEeIsioT, YTO 00yUaroluecs JOKHbBI 3HATD,
ITOHUMATh U JICMOHCTPUPOBATH IO 3aBEPIICHUN U3YYEHUS JUCLUIIINHBL.

st popMupoBaHUsl, KOHTPOJS M OIEHKH PE3yJbTaTOB OCBOCHHS Y4eOHOM
JUACLUIUIAHBI HCIIOJB3YETCS CUCTEMA OLEHOYHBIX MEPOIPHUITHN, NPEACTABISIONIAs
c000M KOMIUIEKC YYEOHBIX MEPOIPUITHI, COTJIACOBAHHBIX C pe3ybTaTaMu 00yUeHUs U
chopmynupoBanubix ¢ yuetom @OI'OC COO (mpenMeTHble pe3ysibTaThl IO
mucuuruinie) u GI'OC CIIO.
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THunol OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusiTHil
| | OcHoBHOe comep:kanue
1 Paszgea 1. OcHoBBI @opmyposart,
0a3oBble MOHATHS H
CTpOEeHHS BellecTBa
3aKOHbI XUMHH
1.1 [ OK 01 CTpoeHune aToMOB CocraBnsate xumudeckue |1. KoHTponabHOE 3agaHue 1o TeMe
XUMHUYECKHX JJIEMEHTOB |(hopMyIbl coequHeHni B |«CTpOCHHE aTOMOB XMMHYECKHX
U IPUPOJa XUMUUECKOU |COOTBETCTBUU CO 3JIEMEHTOB U MPUPOJIa
CBSI3U CTENEHBIO OKUCIICHUS XUMHUYECKON CBSA3M».
XUMHUYECKUX AJIEMEHTOB, |2. 3aJauu Ha COCTaBJICHUE
WCXO/Isl U3 BaJICHTHOCTH U |XUMUYECKHUX (HopmyI
ANEKTPOOTPHUIATEILHOCTH |ABYXaTOMHBIX COSTUHEHUI
(okcuoB, Cynb(PUAOB, TUIPHUIOB
U T.IL.).
3. 3agaHus Ha UCIIOJIB30BAHUE
XUMHUYECKON CUMBOJIUKU U
Ha3BaHUU COEAUHEHHI 110
HOMEHKJIAType MEKIyHAPOIHOTO
COI03a TEOPETUYECKOUN U
MPUKIATHON XUMUH U
TPUBHAIbHBIX HA3BaHUU AJIs
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynab(UI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTAaHHUYECKUX
COCTMHEHUH OTJENbHBIX KJIACCOB
1.2 | OK 01 Ilepunonnueckuii 3aKOH 1| XapaKkTepu30BaTh 1. KoHTposabHOE 3ajaHue 110 TeMe
OK 02  |rabmuma JI.U. XUMHUYECKUE dJIEMEHTH B |«MeTanmmnueckue /
MeneneeBa COOTBETCTBHUU C UX HEMETaJUIMUECKHE CBOMCTBA,

I0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
.. Menneneena

3JEKTPOOTPULIATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHYECKUX JIEMEHTOB B
COOTBETCTBHE C MX AJIEKTPOHHBIM
CTPOCHUEM U TTOJ0KEHUEM B
NEPUOINYECKON CUCTEME
XUMHUYECKHX djiemeHToB J[. 1.
Menneneenay.

2. llpakTrueckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOECHHEM ATOMOB XUMHUYECKUX
3JIEMEHTOB ¥ EPUOUYECKUM
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunol OLEHOYHBIX
MeponpUusTHI

MU3MEHEHUEM CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX
COCIMHEHUH B COOTBETCTBUHU C
nosioxenueM Ilepuonnueckon
cucreMme.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3alaHus Ha
XapaKTEepU3alnIi0 XUMUYECKHUX
351eMeHTOB: «MeTtaunyeckue /
HEMETAJUIMYECKHUE CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTD U
CPOJCTBO K JIEKTPOHY
XUMHUYECKHX DIEMEHTOB B
COOTBETCTBHUE C UX 3JIEKTPOHHBIM
CTPOCHHUEM H IIOJIOKEHUEM B
NEPUOANYECKON CUCTEME
XUMHYECKHX DJIEMEHTOB

J.1. MenneneeBay

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeakuuid

KonrtpoabHnas padora
«CTpoeHue BenecTsa u
XHMHYeCKHe peaKkium»

2.1

OK 01
OK 04
IIK 1.1,
1.2

TuIbl XUMHYECKUX
peaKkuuit

CocTaBnaTh peakuu
COCITUHEHUS, PA3IOKEHUS,
oOMeHa, 3aMelleHus,
OKHUCJIUTEIBHO-
BOCCTAHOBUTCIBbHBIC
peakuuu

1. 3aganus HA cOCTaBIICHUE
YpaBHEHUH pEaKIUM:

— COEIMHEHUS, 3aMEIICHHUS,
pasnoxeHusi, o0OMeHa,

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIU C
HCIOJIb30BaHUEM METOJa
9IEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT Macchl
BEIlleCTBA WU 00bEMA

ra30B [0 U3BECTHOMY KOJIUYECTBY
BEIIECTBa, Macce Win 00bEMY
OJTHOTO U3 YYaCTBYIOIIUX B
pEaKIn BEIIECTB; PACYETHI
Macchl (00bEMa, KOJIMUeCTBa
BEILIECTBA) MIPOJIYKTOB PEAKIIMH,
€CIIM OJTHO U3 BEIIIECTB HMEET
pUMeCcH

2.2

OK 01
OK 04

SJ'ICKTpOJII/ITI/ILIeCKaH
JHUCCOIAIN U HOHHBIN

CocTaBisTh ypaBHEHHUS
XUMHUYECKHX PeaKIiuu

1. 3amanust Ha COCTaBICHUE
MOJIEKYJIIPHBIX U MOHHBIX
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunol OLEHOYHBIX
MeponpUusTHI

IIK 1.1,
1.2

o0meH

HOHHOI0 OOM€EHa ¢
y4acTHEM
HEOPTaHMYECKUX BEIICCTB

peaKkIuii ¢ ydacTHEM KHUCJIIOT,
OCHOBaHUH M COJICH,
YCTaHOBJICHUE U3MEHECHHUS
KHCJIOTHOCTH CPEIbl

2. Jlaboparopuas pabota "Turmsl
XUMUYECKUX peakiui"

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOpPraHU4ecKUuX
BellecTB

HcciaenoBarb cTpoeHue u
CBONCTBA
HEOPraHHYeCKHX
BeleCTB

Konrtpoabnas padora
«CBoiicTBa HEOPraHMYECKUX
BeIecTB

3.1

OK 01
IIK 1.1,
1.2

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYEeCKue
BEIIECTBA B COOTBETCTBUU
C X CTPOCHHEM

1. KonTpoJibHOE 3a/1aHH€ 110 TEME
«Homenknatypa u Ha3BaHHe
HEOPraHUYECKUX BEIIECTB UCXOMIS
U3 UX XUMUYECKOU (HOpMYIIbI UITU
COCTAaBJICHUE XUMUYECKOI
(bOpMYJITBI HCXO/IS U3 HA3BAHHUS
BEIIECTBA 10 MEXKIYHAPOIHON
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCoOBOM
JIOTU (MaCChl) XUMHYECKOTO
JJIeMeHTa (COeAMHEHHUSI) B
MoJIeKyJie (cMecH).

3. lIpakTudeckue 3a1aHus 1Mo
KJIacCU(pUKallMu, HOMEHKJIaType U
XUMUYECKUM (popMyiam
HEOPTraHWYECKUX BEIECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTyeckue 3alanus Ha
OnpeIeJICHUE XUMUYECKOM
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHJIa XUMUYIECKOM
CBSI3U ¥ THTIA KPUCTAIUINYECKON
pereTku

3.2

OK 01
OK 02
IIK 1.1,
1.2

Du3nko-XxuMHYeCKHe
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VcranaBauBarth
3aBUCHUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, a TAK)KE TUIIa
KPUCTAJTNYECKOM

1. KonTposibHOE 3aJ]aHHE 110 TEME
«Oco0eHHOCTH XUMUYECKUX
CBOMCTB OKCHJOB, KHUCJIOT,
OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHUIOB U COJIEHM.

2. 3agaHus Ha COCTaBIICHUE
YPaBHEHUN XUMUYECKUX pPEaKIUN
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunol OLEHOYHBIX
MeponpUusTHI

pelieTku

C Y4acTHEM IMPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(pOTEePHBIX IJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUU U aM()OTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
coJiell, XapaKTepU3yIOLUX UX
CBOICTBA U CIIOCOOBI OJTYyYEHUSI.
3. [IpakTHKO-OpHUEHTUPOBAHHbIEC
TEOPETUYECKHE 3a/laHus Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPraHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04
IIK 1.1,
1.2

Unentudukamnms
HEOPTaHUYECKUX
BEIECTB

Wccnenosarts
KAQU4CCTBCHHBIC peaKHI/II/I
HeOpFaHI/IquKI/IX BCIICCTB

1. [IpakTHKO-OPHUCHTUPOBAHHBIE
3aJIaHus IO COCTABIICHUIO
XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOPraHMYECKUX BEIIECTB,
UCTIONB3YEMBIX IS KX
UICHTU(UKAITIH.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

Pa3nen 4. Ctpoenue u
CBOMCTBA
OPraHUYeCcKuX
BelleCTB

HccaenoBarb cTpoeHue
CBOIICTBA OPraHMYeCKUX
BelIEeCTB

KonrtpoabHnas padora
«CTpoeHue u CBOMCTBA
OpPraHHYecKHX BellecTB)

4.1

OK 01
IIK 1.1,
1.2

Knaccudukanus,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

Knaccugpunuposars
OpraHn4€CKUC BEIICCTBA B
COOTBETCTBHUH C UX
CTPOEHHEM

1. 3aganus Ha cocTaBIEHUE
Ha3BaHUU OPraHUYECKUX
COEIMHEHUH 110 TPUBUAIILHOW WIIH
MEXKTYHapOAHOU
CHUCTEMAaTUYECKOM HOMEHKJIIATYpE.
2. 3aaHus Ha COCTaBJICHHUE
MOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyI1
OpPTaHUYECKUX BEIIECTB
OTJEJIBHBIX KJIACCOB.

3. 3aauu Ha OMNpeeeHne
npocreiient GopmyIbl
OpPraHUYECKON MOJIEKYJIbI, UCXOMs
U3 DJIEMEHTHOTO cocTaBa (B %)
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THunol OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHH
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTaHABJIMBATh 1. 3amaHust Ha COCTaBICHUE
OK 02 COCMHEHU I 3aBUCUMOCTH (PU3HKO- ypaBHEHUN XUMUUYECKUX PEaKIui
OK 04 XUMHUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKHUX
IIK 1.1, OPraHUYECKHUX BEIMIECTB OT |BEUIECTB HA OCHOBAHUH UX
1.2 CTPOEHUS MOJIEKYJI COCTaBa U CTPOCHHUS.
2. 3ajaHus Ha COCTaBJIECHUE
ypaBHEHUN XMMHUUYECKUX PEAKIUH,
WUTFOCTPUPYIOLIUX XUMHUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
IIPOTEKAHUs JaHHBIX PEaKUUN U
TEHETUYECKOMN CBSI3HU
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a1auu 10
YPaBHEHUSAM PEAKIUI C yuacTUEM
OpPraHUYECKUX BEILLECTB.
4. JTaboparopHas paboTa
“IIpeBpalieHuss OpraHU4eCKUX
BEILECTB [IPU HarpeBaHuu"
4.3 | OK 01 Unentuduxanms Hccnenosate 1.ITpakTHKO-OpUEHTUPOBAHHbIC
OK 02 |opraHm4eckux BEUIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpraHUYECKHUX XUMUYECKHUX PEAKLUN C y4aCTHEM
IIK 1.1, |npuMeHeHue B OBITOBOM |COEIMHEHHI OTAEIbHBIX |OpPraHMYeCKUX BEIIECTB, B T.4.
1.2 Y IIPOU3BOJCTBEHHOMN KJIaCCOB UCIIOJIB3YEMBIX I UX
JIEATEIIbHOCTH YeJIOBEKa UACHTU(UKAIMY B OBITY U
MPOMBILIUIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxaris OpraHn4ecKux
COEIMHEHUI OTJENbHBIX KJIACCOB™
5 Pazneu S. XapakrTepu3oBaThb
Kunernyeckue u BJIMSIHHE PA3JINYHbIX
TepMOAMHAMHYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeECHE U CKOPOCTh
MPOTEKAHUS XHMHUYECKHX peakuui
XHMHUYECKHX peakuui
5 |OKO01 CKOpOCTh XUMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBaHHBIE
OK 02 |peakumii. XMMHYECKOE |BJIMSHHUE KOHIIEHTPALMK  |T€OPETHYECKHUE 3aJaHUs Ha
IIK 1.1, |paBHOBecue pearupyomux BemecTB U |aHanu3 GakTOpOB, BIUSIOMIUX HA
1.2 TEMIEPATYPbl HA CKOPOCTh [M3MEHEHUE CKOPOCTH XUMHUYECKOMN

XUMHUYECKHX PeaKIuii
XapakTepu3oBaTh

pCakunu. HpaKTI/IKO-
OPHUCHTHPOBAHHBIC 3a/IaHUA HA

29




THunol OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusiTHil
BJIMSTHUE U3MEHEHHUS npuMeHeHue npunuumna Jle-
KOHIIeHTpauuu Beniects, |lllaTenbe 11 HaXOXKACHUS
peaKIu Cpe/ibl U HaIpaBJICHUsI CMEIICHUS
TEeMIIepaTyphl Ha paBHOBECHS] XUMHYECKON peakinu
CMEIIEHNEe XUMHUYECKOTO |¢ aHaIu3 (aKTOPOB, BIHUSIOIINX
paBHOBECHS Ha CMEIICHUE XMMUYECKOTO
paBHOBECHUS

6 HccnenoBatb HCTHHHBIE

Pa3zgen 6. PacTtBopnl PacTBOPHI € 32IaHHBIMHA
XapaKTepUCTUKAMU
6.1 | OK 01 ITonsTne o pactBopax  |Pa3inuars UCTUHHBIE 1. 3agaun Ha NPUTOTOBJICHUE
OK 02 pacTBOpbI pPacTBOPOB.
IIK 1.1, 2. IIpakTHKO-OpUEHTUPOBAHHbBIE
1.2 pacyeTHbIE 3a/1aHUsI Ha
JTUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHOM JESITEILHOCTH
YyeJioBeKa
6.2 | OK 01 Hccnenoanue coiictB |Mccienoarh Gpu3nko- JlaGopaTtopHast pabota
OK 04 |pactBOpOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPOB”
IIK 1.1, HCTUHHBIX PaCTBOPOB
1.2

Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepP:KaHue (COAepKaHue MPUKIATHOTO MOIYJIsl)

7 Pa3pen 7. OuenuBarh mocjaeaAcTBHs |3amuTa Keica (¢ y4eTomM
Xumus B ObITY U OBITOBOM U Oyayuei npogeccuoHaJIbHON
NPOM3BOJACTBEHHOI NPOM3BOACTBEHHOM AesITeJIbHOCTH)

AeSITeJIbHOCTH AesITeJIbHOCTH YeJ10BeKa
Ye10BeKa ¢ MO3U LU
IKOJIOTHYECKOI
0e3omacHoOCTH
OK 01 Xumusi B ObITY U OnenuBats nocnencteus |Keiic (¢ yaerom Oymymieit
OK 02  |mpou3BOJACTBEHHOMU OBITOBOM U npodeccuoHaIbHOM
OK 04 JIEATEIIbHOCTH YEJIOBEKa (ITPOU3BOICTBEHHOM JIeSTeTLHOCTH)
OK 07 NesATEeIbHOCTH UyenoBeka ¢ |Bo3Mo)KHbIE TEMBI KEHCOB:
IIK 1.1, no3unui sxonoruyeckort  |1. «Kopposust metannos.
1.2 6e30macHOCTH Oco06eHHOCTH KOPPO3UOHHBIX

IPOLIECCOB U CIIOCOOBI 3aIUTHI OT
KOPpPO3UHU KOHCTPYKIIHA,
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OK/IIK

Monayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunol OLEHOYHBIX
MeponpUusTHI

COOPY>KEHHH | TOJIBHYKHOTO
COCTaBa YKEJIE3HOUW JIOPOTH».
2. «XUMHYECKHE UCTOYHNKH
JIEKTPUIECKOTO TOKA U UX
UCTIOJIb30BaHUE B OBITY U Ha
TPAHCIIOPTEY.

3. «[IpumeHeHne moIMMepPoB B
JKEJIC3HOAOPOKHON OTPACITIN».
4. «Metasuibl B UCTOPUH
YeJIOBEYSCKON IIMBHIIM3AIUH.
Poxnp MeTanioB u CIIaBoOB B
HAYYHO - TEXHUICCKOM
porpeccem.

5. «<HanorexHoJioruu u
HAaHOMAaTEPHAJIbI B
JKEJIC3HOAOPOIKHON OTPACIIN
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