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1. HOACHUTEJBbHAS 3AIIUCKA .
1. ObBIIASA XAPAKTEPUCTUKA PABOYEU IMTPOI'PAMMBI YYEBHOU JTUCHUIIJIMHBI

1.1 MecTo AMCHMILINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrPaMMBbI:

VYuebnas quctiurinaa O1.07 Xumus sBisieTcs 00s3aTeNbHOM YacThio 00IIe00pa3oBaTeIbHOM
NOJATrOTOBKU 00Opa3oBarenbHOil mporpamMmel B coorBeTcTBHH ¢ PI'OC mo cnenuansHocTH 09.02.06
CereBoe M CUCTEMHOE a]MUHUCTPUPOBAHUE.

1.2 Ilnanupyemble pe3ybTAThl OCBOCHHUS AN CHUTINHBI:

B pamkax nporpammsl yueOHON AUCHUIUIMHBI 00yYarOIMMUCS OCBAaUBAIOTCA YMEHUS U 3HAHUA:



Koa mn

[InanupyemMble pe3y/JbTaThl 0CBOCHHS TMCIUIIHHBI

HaNMEHOBaHHe
(¢popmupyembix Oo0mme JAucuMiinHapHble

KOMIIeTeHIH

OK 01. B yacT Tpy10BOro BOCIIUTAHUS: - BIAIETh CUCTEMOM XUMHYECKHUX 3HAaHMM, KOTOpas  BKIIOYACT:

- TOTOBHOCTbL K TpYAY,
MacTepcTBa, TpyAotooue;
- TOTOBHOCTb K aKTHBHOﬁ NCATCIIBHOCTU
TEXHOJIOTHUECKOU u COLIMAILHOM
HaHpaBHeHHOCTI/I, CHOCO6HOCTB I/IHI/II_II/II/IpOBaTb,

OCO3HAHUC IICHHOCTHU

IUIAHUPOBaTh U CaMOCTOSITEIbHO  BBIMOJIHATH
TaKylo JAeSITebHOCTD;

- HWHTEpEC K pa3IMIHBIM chepam
npohecCHOHALHON IS TEIILHOCTH,

OBJilalecHHe  YHUBEPCAJbHBIMHM  Y4eOHBIMH
NMO3HABATEJIbHBIMHU 1eHCTBUIMU:

a) 0a3oBble JJOrMYecKUe e CTBHS:

- CaMOCTOSITEIILHO dbopMynupoBaTh u
aKTyaJIu3upoBaTh MpoOsieMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK WU
OCHOBaHUs JJIs CpPaBHEHHS, KIaCCH(PUKAIUU U
00001IeHNS;

- OmpenensaTh Ueau JesATEIbHOCTH,
napameTpbl U KpUTEPUHU UX TOCTHKCHUS;
- BBISBJISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCHUTb KOPPEKTHUBBI B  JIESITEIILHOCTb,
OIICHUBAaTh COOTBETCTBHE PE3YyJbTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIEACTBUIN ACSITEIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIJICHUE MTPU PEIICHUN
KHU3HEHHBIX Tpo0IeM

0) 0a30BbIe HCCIEeI0BaTEIbCKUE TeCTBUS:

3aJaBaThb

OCHOBOITOJIATAIONINE TMOHATUS (XUMHUYECKUH DJIEMEHT, aToM, 3JEKTPOHHAs
o0osouka aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJICKYJIa,
BaJIECHTHOCTh, 3JIEKTPOOTPULATENBHOCTb, CTENEHb OKUCIEHMS, XMMHUYECKas
CBSI3b, MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM OObeM, YIJIepOJHBIN CKelerT,
(GyHKIIMOHATBHAS TPYIIA, PaJUKa, U30MEpHUs, U30MEPbl, TOMOJIOTUYECKUI
PAI, TOMOJIOTH, YIJIEBOJAOPObI, KUCIOPOI- U a30TCO/IEpKalie COeTUHEHUS,
OMOJIOTUYECKH aKTHBHBIE BEIIECTBA (YTJIEBOMBI, KUPBI, OCIKH), MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEAMHEHUS,
KpUCTAJUTMYECKasl PEeIeTKa, TUIIbl XUMHUUYECKHX pPEAKUUU (OKUCIUTEIBHO-
BOCCTAaHOBUTENbHbIE, 9K30-U IHAOTEPMUUYECKUE, PEaKLIUd HOHHOTO 00OMEHa),
pacTBOp, 3JIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SJIEKTPOIUTHUECKAS JUCCOLMALNS,
OKHUCJIUTEIh, BOCCTAHOBUTEINb, CKOPOCTh XMMHYECKON peakliuy, XUMUYECKOe
paBHOBECHE), TEOPUM M 3aKOHBI (TECOPUS XUMHUYECKOTO CTPOECHMS
oprannveckux BemectB A.M. byriepoBa, Teopus 3JIEKTPOIUTUYECKON
aucconyanuu, nepuogudeckuid 3akod .M. MenzeneeBa, 3aKk0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3bIK XUMUH, (HAKTOIOTHUECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJYyYCHUH U OE30IacCHOM HCIOJIb30BaHUU
BaXHEHIINX HEOPraHMYECKUX U OpraHMYecKHX BEIIeCTB B OBITY H
IIPAKTUYECKOHN AEATEIbHOCTH YETI0OBEKA;

- yMeThb BBISABIATH XapaKTepHble MPU3HAKK U B3aWMOCBS3b H3YYEHHBIX
HNOHSTUH, IPUMEHATH COOTBETCTBYIOIINE OHATHS IPU ONMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKHX U OPraHUYECKUX BEIIECTB M UX MpPEBpallleHUi;

BBIABIIATH B3aNUMOCBA3b XUMHNYCCKHUX 3HAHUU C IIOHATUAMHA )41
MPEJICTABICHUSIMUA IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMCTb HUCIIOJIB30BAaTh HanMCHOBAHUA XUMHWYCCKHUX COGI[I/IHCHI/Iﬁ
MEXIYHApOAHOTO COI03a TEOPETUYECKOW M TPUKIAAHOM XUMHUH H

TPUBUAIbHBIC HA3BAHUS BAXXHEHININX BEMIECTB (ITHIICH, AllCTUIICH, TIIHIICPHUH,
denon, dopmanpaerns, yKCyCcHas KHUCIOTA, TJIMLIWH, YrapHbld ras,
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- BJIAJICTh HaBBIKAMU Y4€OHO-HCCIIEI0BATENbCKON
U TPOEKTHOM  JEATEIbHOCTH,  HaBbIKaMU
paspenieHus npooiem;

- BBISIBJISITH NPUYUHHO-CIIC/ICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBATh 3a/1a4y, BbIIBUTATh TUIIOTE3Y €€
pelieHus, HaXOJ/IUTh apryMEHTBI JUTSt
JI0OKa3aTelIlbcTBAa CBOUX YTBEPXKIICHMM, 3a1aBaTh
napameTpbl U KpUTEPUU PEILICHNUS;

- aHAIM3UPOBATH IOJYYEHHBIE B XOJI€ pPEIICHUs
3a/1aud pe3yNbTaThl, KPUTUUECKH OLICHUBATh HUX
JIOCTOBEPHOCTb, IMPOTHO3UPOBAaTh H3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETh MIEPEHOCUTh 3HAHUS B [T03HABATENIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH;

- YMeTb HHTETPUPOBATh 3HAHWA H3 PaA3HBIX
MPEeIMETHBIX 001acTel;

- BBIABUIATb  HOBBIE  HJEH,
OpUT'MHAJIbHBIE [TOAXO0/IbI U PELLIECHUS;
- CIIOCOOHOCTD UX MCIIOJIb30BAHMUS B
[IO3HABATEJILHON U COLMAIbHOU IPAKTUKE

npeaiaraTh

YIJIEKUCHBIM a3, aMMHaK, ralleHasl U3BeCTh, HEralleHasi U3BECTb, IUTHEBAs
colla ¥ JPYrux), COCTaBIATH (OPMYJIBI HEOPTaHUYECKUX W OPTraHMYECKHX
BEIIECTB, YPAaBHEHMsI XHUMHMYECKMX peakuuil, OOBSICHATh MX CMBICI;

MOATBEPKIATH XapaKTepHBIE XUMHUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3aMUCAMH YPAaBHEHUM XMUMUYECKHUX
pEeaKLuii;

- YMeTh yCTaHaBIUBATh NPHUHAJJICKHOCTh HM3YyYEHHBIX HEOPraHUYECKUX U
OpTraHUYCCKUX BCUICCTB K OMPCACICHHBIM KJIaCCaM U I'pylIiaM COG,Z[HHGHHfl,
XapaKTepu30BaTh HUX COCTaB M Ba)KHEHIIME CBOWCTBA; ONPEAETSATh BHIIbI
XUMHUYECKHUX CBs3eH (KOBAJICHTHAs, MOHHAS, METAIIMYECKasi, BOJAOPOIHAS),
TUIIBI KPUCTAJUIMYECKUX PEHIETOK BEIECTB; KJIacCU(DUIIUPOBATh XUMUYECKHE
peakiuu;

- chopmupoBaTh MpEACTaBICHUA: O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHOHAY4YHOU KapTUHBl MHUpA, POJIA XUMUU B IIO3HAHUU SBJICHUU
npuponabl, B (HOPMHUPOBAHMM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€
(GYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOAUMOM ISl PeIICHUS IPAKTUIECKUX
3aJa4 U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3/I0pPOBBIO U
MIPUPOJHOM CpeliE;

- YMEeThb IpPOBOAMUTH pacueThl MO0 XMUMHUYECKUM (OpMylnaM U ypaBHEHUSM
XUMHNYCCKHUX peaKHI/Iﬁ C HUCITIOJIB30BAHUEM (1)H3H‘-I€CKI/IX BCJINYMH,
XapaKTepU3YIOIIMX BEIIECTBAa C KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00bemMa
(HOpMa.HBHBIe yCHOBI/IH) ra3oB, KOJHMYCCTBA BFCIICCTBA, HCIIOJIb30BATH
CUCTEMHbIE XMMHUYECKHE 3HAHWS NJIsl MPHUHITHUS PEHICHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYalUsX, CBA3aHHBIX C BCIICCTBAMHA U UX TPUMCHCHUCM

OK 02.

B o0J1acTH HEHHOCTH HAYYHOI'O NMO3HAHMS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAayKM U OOIIECTBEHHOW TPaKTHUKH,
OCHOBAaHHOTO Ha JIMaJIore KYJIBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE SA3BIKOBOM M YMTATEIBCKOU
KYJbTYphl KaK CPEICTBa B3aUMOICHUCTBUS MEXKIY
JIIOJIbMU U TTIO3HAHMS MUPA;

- YMETb IJIAHUPOBATH U BBHITIOJIHATH XUMHUUECKU SKCTIEpUMEHT (TIpeBpalleHus
OpPraHUYeCKUX BEIECTB PU HarPEeBaHUH, OJTYyUCHHUE STHIICHA  H3yUECHUE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIMM Ha albJeTUIbl, Kpaxmaj, YKCYCHYIO
KHCJIOTY; JIeHATypauusi OEJIKOB MPHU HarpeBaHUU, LIBETHBIC PEaKIUKN OCNIKOB;
MIPOBOAMTH PEAKIIMM HOHHOTO 0OMEHa, OIpeIesaTh Cpely BOAHBIX PACTBOPOB,
KaueCTBCHHBIC pPEaKINH Ha Cynb(har-, KapOOHAT- W XJIOPHUA-aHHUOHBI, Ha
KaTUOH aMMOHHUSI; pelllaTh SKCIIEPUMEHTAIbHBIE 3a71a4u 10 TeMaM "Mertabr"
u "Hemeramnsl") B COOTBETCTBUU C MPaBUJIAMU TEXHUKU 0€30MaCHOCTU HpHU
oOpalleHuH ¢ BeIecTBaMu U JaOOpaTOPHBIM 000PYIOBaHHUEM; TIPEACTABIATh
pe3yabTaThl XUMHYECKOT0 SKCIEepHUMEHTa B (GopMe 3alKcH ypaBHEHHH




- OCO3HAHUEC LECHHOCTU HaquOﬁ JACATCIIBHOCTH,

FOTOBHOCTb  OCYIIECTBIIATH  MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO NeSITeNIbHOCTD
WHJUBUIyaJIbHO U B TPYIIIIE;

OBJilalecHHMe  YHUBEPCAJbHBIMHM  Y4eOHBIMH

NMO3HABATEJIbHBIMH 1eHCTBUIMMU:

B) padora ¢ unopmaumeii:

- BIIQJICTh HABBIKAMU MONTYYCHHS WHDOpMALINH U3
UCTOYHHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIHHO
OCYILECTBIISATh MIOUCK, aHAJIN3, CUCTEMATH3AIHIO U
UHTEpIpeTanio HHGOPMAINK Pa3IHYHBIX BUIOB
U GOpM IpeaCTaBICHHUS;

- co37aBaTh TEKCTHl B Pa3IMYHBIX (popmaTax c
y4eTOM HazHaueHus WH(OpMaUU U IEIeBOU
ayIUTOPUH, BBIOMpas ONTUMAIBHYIO  (GOpMY
MPEJICTABICHUS U BU3YAIH3aIIH;

- OICHHMBATh JOCTOBEPHOCTh, JIETHTUMHOCTH
uHpOpMalLlUK, €€ COOTBETCTBHE IPABOBBIM U
MOPaJTbHO-ITHYECKIM HOpMaM;

- HCIOJIb30BaTh CpencTBa WHPOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJOTWH B PpEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPTraHW3allMOHHBIX  337a4 C  COOJIOJCHUEM
TpeOOBaHUI YPrOHOMUKH, TEXHUKHU OE30TaCHOCTH,
THTHUCHBI, PECypCcOCOEpe eHHs, TIPaBOBBIX U
TUYECKMX HOpPM, HOPM  HH(OPMAIIMOHHON
0e30IMacHOCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHMSI U 3AIIUTHI
uHpopManuu, UHHOPMAIIMOHHON 0€30IacHOCTH
JIMYHOCTH;

COOTBETCTBYIOIIMX peakiuil U (opMyIupoBaTh BHIBOJBI Ha OCHOBE ATHX
pe3yIbTaTOB;

- YMETh aHAJIU3UPOBATh XMMHUECKYI0 HH(GOPMAIIUIO, TIOTYyYaeMylo U3 pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi nHpopmammu, ceth IHTepHET U apyrue);

- BJIaJIeTh OCHOBHBIMHU METO/IaM{ HAYYHOT'O [TO3HAHUS BEILIECTB U XUMUYECKUX
siBIICHUH (HaOII0IeHHEe, U3MEPEHHE, SKCIIEPUMEHT, MOICITHPOBAHUE);

- YMEeThb IPOBOAMUTH pacueThl MO0 XMUMHUYECKUM (OpMylaM U ypaBHEHUSM
XUMHUYECKHX  PpEaKIMid ¢  HCHOJIb30BaHHEM  (PU3UYECKUX  BEIUYHH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00bemMa
(HOpManbHBIE yCIIOBHS) Ta30B, KOJHMYECTBA BEIIECTBA; MCIOIb30BaTh
CUCTEMHbIE XMUMHUYECKHE 3HAHMS JJIs MPHUHSTHUS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM

OK 04.

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSTEIIBHOCTH U CaMOOIIPEIEIICHUIO;
-OBJIaZICHHE HaBBIKaMU yueOHO-
UCCIIEI0BATEIbCKOM, MPOEKTHOW W COLMAJIBHOU
JESITCIIBHOCTH;

- YMETb MJIAHUPOBATH U BBHITIOJIHATH XUMHUUECKUI SKCIIEPUMEHT (TpeBpallieHus
OpPraHWYECKUX BEIIECTB IPU HArPEBaHUU, TOIYYEHUE STUJICHA U U3YUEHUE €TO
CBOMCTB, KaueCTBEHHbIE pEAKIMM Ha albJeTUbl, Kpaxmaj, YKCYCHYIO
KHUCTIOTY; JIeHATypaiusi OEITKOB IPpU HATPEBAaHUH, IBETHBIC PEaKIUU OCIKOB;
IPOBOAMTH PEAKIIMH HOHHOTO 0OMEHa, OpeNIeNsTh Cpely BOAHBIX PACTBOPOB,
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Ogaagenue YHUBEPCAJIbHbIMH
KOMMYHUKATHBHBIMU J1eHCTBUSAMMN:

0) coBMeCTHAs 1eATeJIbHOCTb:

- NOHMMaThb M WCHOJB30BaTh MPEUMYLIECTBA
KOMaH/ITHOW ¥ MHANBUIYyaJIbHON PabOTHI;

- NPUHUMATh IEJIM COBMECTHOW JESTEIbHOCTH,
OpPraHU30BbIBaTh U KOOPAUHUPOBATH IEUCTBUS 1O
€€ JOCTIDKCHHIO: COCTaBjIATh ILIAH JIEeHCTBUM,
pacnpenenarTsb poJiv ¢ yY4HeTOM MHEHHI Y4aCTHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOU pabOTHI;

- KOOPJIMHHMPOBAaTH ¥ BBHINOJHATH pPaboOTy B
YCIIOBHSIX peanbHOTrO, BUPTYaJILHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICHUCTBUS;

- OCYLIECTBJSITh TO3UTHUBHOE CTPATErnyecKoe
MOBEJICHUE B PA3JIMYHBIX CUTYaLHSIX, MPOSBIATH

TBOPUYECTBO u BOOOpaxxeHue, OBITDH
MHHUIUATHBHBIM
Osiuanenne YHUBEPCAJIbHBIMH

peryJsiTHBHBIMH 1eiCTBUSIMH:

I') IPUHATHE ce0s1 U APYTUX JIOAeil:

- IPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX JII0AEH
IIPY aHAJIU3€E PE3YNbTATOB ACSITEIbHOCTH;

- IPU3HABaTh CBOE IPABO U MPABO IPYTUX JIOAEH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C
NO3UIMH IPYrOro YeJIOBEKa;

Ka4eCTBEHHbIE peakIuu Ha cyiabdar-, KapOOHAaT- U XJOPHJ-aHUOHBI, Ha
KaTHOH aMMOHMSI; peIlIaTh 3KCIEPUMEHTANIbHBIE 3a/1a4M 110 TeMaM "Meraibl"
n "Hemetamnel") B COOTBETCTBUHU C TIpaBUJIaMU TEXHUKH O€30MaCHOCTH TIPHU
00palIeHn! ¢ BEIECTBAMH U Ja00paTOPHBIM 000PYAOBaHUEM; IIPEICTABISAT
pe3yabTaThl XUMHUYECKOTO SKCIEpUMEHTa B (OpMe 3alKiCH ypaBHEHHH
COOTBETCTBYIOIIMX PEaKIHi U (HOPMYyIHPOBATh BHIBOJBI HAa OCHOBE ATHX
pe3yabTaToB

OK 07.

B 00s1acTH 3K0J10rH4€CKOr0 BOCIIUTAHMS

- c(hopMHPOBAaHHOCTH IKOJIOTUYECKON KYIBTYPHI,
MIOHUMaHUE BIMSHUS COLUATIbHO-3KOHOMHUYECKHUX
IIPOLIECCOB  HA  COCTOSIHUE  INPUPOJHOM U
COLIMATILHOM Cpelbl, OCO3HAaHHWE TJI00aTBHOIO
XapakTepa YKOJIOTUIECKUX MPOOIIeM;

- TUIAHUPOBAHHME M OCYILECTBJICHUE NEUCTBUUA B
OKpYXKAarolllel CpelAe Ha OCHOBE 3HAHUA LEJei
YCTOMUYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

- chopmupoBaTh MpEACTABICHUA: O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBECHHOHAY4YHOW KapTUHBl MHUpA, POJIA XUMUU B IIO3HAHUU SIBJICHUU
npuponabl, B (HOPMHUPOBAHMM MBIIUJICHUS M KYJIbTYpbl JIMYHOCTH, €€
(GYHKIMOHATIBHON IPaMOTHOCTH, HEOOXOAUMOM /ISl PeIICHUS IPAKTUIECKUX
3aa4 U 3KOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3/I0pPOBBIO U
MIPUPOJHOM CpeliE;

- yMeTh cOOI0aTh MpaBUiia IKOJIOTUYECKHU 11€71ecO00pa3HOro MOBEACHUS B
6I>ITy )41 TPYI[OBOﬁ ACATCIBHOCTHU B LCIAX COXPAaHCHHA CBOCTO 3O0POBBI U
OKpY’Kalolllel MPUPOJHONU CPEJibl; YYUTHIBATH OMACHOCTh BO3JEHCTBHUS HA
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AKTUBHOE HENpPUATHE ACHCTBUH, MNPUHOCIIIUX
BpeJl OKpYXKarollen Cpele;

- yYMEHHE TPOTHO3UPOBATH HEOIATOMPUITHBIC
9KOJOTHUYCCKHUEC ITOCIICACTBUA HpGI[HpI/IHI/IMaeMBIX
JIEUCTBUIA, IPEIOTBPAILIATh HX;

- pacimpeHue OITBITA
9KOJIOTUYECKOW HAIPaBJICHHOCTH;
- OBJIAICHUC HAaBbBIKaAMH y‘IGGHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON U COIMATIbHOM
JACATCIIbHOCTH,

ACATCIIbPHOCTH

JKUBBIE OPTaHM3MBbl OINPENEIICHHBIX BEIIECTB, MOHUMAsi CMBICI IOKa3aTems
MPEAEIbHON TONYCTUMON KOHUEHTPALIMU

OK 09.

B o6yractu IeHHOCTH Hay9YHOTO TTO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKM W OOIIECTBEHHOW TPaKTHUKH,
OCHOBAaHHOTO Ha JTMaJIore KYJIBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE SA3BIKOBOM M YMTATEIBCKOU
KYJbTYphl KaK CPEICTBa B3aUMOICHUCTBUS MEXKIY
JIOIbMU U IIO3HAHUS MUPA;

- OCO3HAHME ILIEHHOCTH HAay4YHOH JEeATEIbHOCTH,

TOTOBHOCTb  OCYILECTBJIATH  IPOEKTHYIO U
HCCIIEIOBATEIIBCKYIO JESTEIBHOCTD
WHAVBUAYAJIBHO U B TPYIIIE;

OBnanenne YHUBEPCAIbHBIMH y4eOHBIMU

NIO3HABATEIbHBIMU ACHCTBUSIMHU:

B) paboTa ¢ nHpopMaIuei:

- BJIaJIeTh HAaBBIKAMU IMOJIy4EHUSI UH(POPMAIMU U3
WUCTOYHUKOB Da3HbIX THIIOB, CaMOCTOSITEIHHO
OCYILECTBIISATh MIOUCK, aHAJIN3, CUCTEMATH3AIHIO U
UHTEpIpeTannio HHGOPMAIK Pa3IHYHBIX BUIOB
U GOpM MpeaCTaBICHHUS;

- co37aBaTh TEKCTHl B Pa3MYHBIX (popmaTax c
y4e€TOM Ha3Ha4yeHUs HHGOpMAIMM M IIeJeBOU

- YMETb IJIAHUPOBATH U BBHITIOJIHATH XUMHUUECKU SKCTIEPUMEHT (TIpeBpallieHus
OpPraHUYeCKUX BEIECTB IPU HarPEeBaHUH, OJTyYCHHE STHIICHA  H3yYECHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIMH Ha albJeTUIbl, Kpaxmaj, YKCYCHYIO
KUCJIOTY; JIeHaTypauusi OEJIKOB MPHU HarpeBaHUU, LIBETHBIC PEaKIUN OCNIKOB;
IIPOBOAMTH PEAKIIMM HOHHOTO 0OMEHa, OIpeIesaTh Cpely BOAHBIX PACTBOPOB,
KaueCTBCHHBIE pPEaKINH Ha Cynb(har-, KapOOHAT- W XJIOPHUA-aHHUOHBI, Ha
KaTUOH aMMOHHUSI; pelllaTh SKCIIEPUMEHTAIbHBIE 3a71a4u 110 TeMam "Metabr"
u "Hemeramnsl") B COOTBETCTBUU C MPaBUIAMU TEXHUKU 0€30IaCHOCTU HpHU
oOpalleHuu ¢ BelecTBaMu 1 Ja00OpaTOPHBIM 000PYIOBAHHUEM; TIPEACTABIATh
pe3yabTaThl XUMHYECKOTO 3KCIepHUMEHTa B (opMe 3alKicHu ypaBHEHHM
COOTBETCTBYIOIIMX peakIuil U (OopMyIupOBaTh BHIBOJBI Ha OCHOBE ATHX
pe3yIabTaToB;

- YMETh aHAJIU3UPOBATh XUMHUECKYI0 HH(OPMAIIUIO, TIOTYyYaeMylo U3 pa3HbIX
UCTOYHHKOB (CpelCTB MaccoBOi MH(popmMaruu, cetb UHTepHET u Apyrue);

- BJIaJIeTh OCHOBHBIMU METO/IaM1 HAYYHOT'O [TO3HAHUS BEILIECTB U XUMUYECKUX
saBIeHUH (HaOMr0IeHNe, U3MEPEHUE, SKCIEPUMEHT, MOICITUPOBAHHE);

- YMEeThb IPOBOAMUTH pacueThl MO0 XMUMHUYECKUM (OpMylaM U YpaBHEHUSM
XUMHUYECKMX PEAaKUMH C  HCIOJB30BaHHEM  (DU3MYECKHX  BEJIMYHH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00bemMa
(HOpMasIbHBIE YCJIOBHS) Ta30B, KOJMYECTBA BEILIECTBA; HCIIOJIb30BATh
CUCTEMHbIE XMUMHUYECKHE 3HAHMS NJIsl MPHUHITHUS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSX, CBI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM




ayIUTOPUH, BBIOMpas ONTUMAIBHYIO (GOpMY
MPEJICTABICHUS U BU3YAITH3aIIH;

- OICHHMBATh JOCTOBEPHOCTh, JIETHTUMHOCTH
uH(pOpMaIlMK, €€ COOTBETCTBHE TIPAaBOBHIM U
MOPaJIbHO-ITHYECKIM HOpMaM;

- HCIOJIB30BaTh CpencTBa WHPOPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJOTHH B PpEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpPTraHW3aIlMOHHBIX  337a4 C  COOJIOJCHHUEM
TpeOOBaHUI YPrOHOMUKH, TEXHUKHU OE30MaCHOCTH,
THTUCHBI, PECYpCOCOEpe eHHs, TIPAaBOBBIX U
THUYECKHX HOPM, HOPM HWH(OPMAIMOHHON
0€30MacHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS W 3aILTUTHI
uHpopmaruu, WHOOPMAIMOHHOW 0€30MacHOCTH
JUYHOCTH,




2. CTPYKTYPA U COAEPX KAHHUE OBIIEOBPA3OBATEJBbHOM TUCIIUILIVHBI

2.1. O0beM 00me00pa3oBaTeIbHON Y4eOHOH IMCIUIIJIMHBI M BUABI Y4eOHOH padoThl

Buj yueOHoit padoThl

0O0BEéM B yacax

O0bem yueOHOH TUCHUNINHBI 78
B TOM YHCIIE:
38
TEOpETHUECKOe 00yUeHne
JlaGopaTopHbie pabOTHI 10
MPAKTUYECKHE 3aHSITHSI, B T.4. KOHTPOJIBHBIE paOOTHI 28
13 HUX MPOMEXKYTOUHas arTectanus B popme nudepeHIIpOBaHHOTO 3a4eTa 2
2.2 TemaTn4ecKHUii MJIAH U CO/IEPKAHME TN CHUILTUHbBI
HaumeHoBaHue Conep:xxanue y4eOHOIro MaTepuaJa, JadopaTopHble U MPAKTHYECKUE 3AHATHS, Oo0bem dopmMupyemblie
pa3esIoB M TeM KOHTPOJIbHbIE padoThI 4acoB KOMMETEeHIIHN
Pazgen 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. CtpoeHue CoBpemeHHass Mofenb cTpoeHus aroma. CHUMBOJMYECKUH S3BIK XUMHHM. XHUMHUYECKUN OK 01
aTOMOB XUMHUYECKUX 3JIeMEHT. DNeKTpoHHas KoHpurypainus aroma. Kinaccupukanus XuMHUYECKUX 3JIEMEHTOB (S-
3JIEMEHTOB U IIpupoja |, p-, d-amemeHTsl). BaneHTHble 5JeKTpOHBI. BaneHTHOCTb. DNEKTpoHHas NpUpPoja 2
XUMHYECKOM CBSI3HU XUMUYECKON CBSI3U. DJIEKTPOOTPUIIATEILHOCTh. BUIBI XUMHUYECKOW CBSI3U (KOBAJICHTHAS,
MOHHAs1, METAJUTMYECKasi, BOJIOPOJIHAS) U CIIOCOOBI ee 00pa30BaHuUs
2

IIpakTH4eckne 3aHATHA

Penrenue 3aganuii Ha UCOOJIL30BAaHUE XUMHUYECKON CHUMBOJIMKH M Ha3BaHUU COE€IUHEHUN
[0 HOMEHKJIATYpe MEXAYHApOJHOIO COI03a TEOPETUYECKONW M MPHUKIAAHOW XUMHH U
TPUBUAJIBHBIX HA3BaHUW I  COCTaBJICHUS XHUMHYECKHX (OpMyNT JABYXaTOMHBIX
coeMHEHUN (OKCHAOB, CyIb(UIOB, THIPUAOB MU T.I.) U JPYIMX HEOPraHMYECKUX
COCIUHEHUH OTHCIBbHEIX KIAaCCOB.
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[IpakTrueckue 3agaHusl HA YCTAaHOBJICHUE CBSI3M MEXKY CTPOCHHEM aTOMOB XUMHUYECKHX
9JICMCHTOB U HGpHO,Z[H‘-I@CKI/IM N3MCHCHUCM CBOﬁCTB XUMHWUYCCKHUX DOJICMCHTOB H HX
COEJIMHEHUI B COOTBETCTBUU C MOJ0KEHNEM [leprnoandeckor CUCTEMBI.

Tema 1.2.
[Tepuoanueckuii 3aKoH
u Tabymma J[.1.
Menpgeneena

IIepuonnueckas cucrema xumudeckux 3neMeHToB .M. Menneneea. ®uznueckuii
cMmbich [lepuoanueckoro 3akona [[.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XUMHUYECKUX IJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUHU C MOJIOKEHUEM XMMHUYECKOTO0 31eMeHTa B [lepuoauyeckoit cucreme.
MupoBo33peHueckoe 1 HayuyHoe 3HadeHue [lepuoandeckoro 3akona /[.M. Menzeneesa.
ITporuo3se! JI.1. Menneneea. OTKpbITHE HOBBIX XUMHUUYECKUX AJIEMEHTOB.

IIpakTH4eckne 3aHATHA

Penienne npakTHKO-OpPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA XapaKTEPU3aLUIO
XUMHUYECKHX 3JIEMEHTOB «MeTallInuecKue / HeMeTaUInYeCKue CBOUCTBRA,
JNEKTPOOTPHULATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C MX DIEKTPOHHBIM
CTPOCHUEM M IIOJIOKEHUEM B IIEPUOJUYECKON CUCTEME XUMUYECKUX d1eMeHToB [1.1.
Meuneneesay»

OK 01
OK 02
OK 09

Paznen 2. Xumuueckne peakiumn

Tema 2.1. Tumnsl
XUMHYECKUX PEaKIUi

Knaccudukanus 1 THIIBI XUMHUYECKUX PEAKIMHA C y9acTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBrieHrue ypaBHEHUN PEaKIIUid COSAMHEHUS, PA3JIOKEHNS, 3aMEIICHHs, OOMEHa, B T.4.
peaKuHﬁ I‘OpeHI/I}I, OKHUCJIICHUA-BOCCTAHOBJICHUSL.

YpaBHEHUS OKUCTIEHUSI-BOCCTAHOBIICHUS. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTAHOBHUTCIIb. COCTaB.HeHI/Ie 148 ypaBHI/IBaHI/Ie OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peaKkIuii METOI0M AJIEKTPOHHOTO OanaHca. OKUCIUTETFHO-BOCCTAHOBUTEIBHBIE PEAKITUN
B npnpoz[e, HpOI/I3BO,Z[CTBeHHI:IX Hpoueccax " XKU3HCACATCIIbHOCTU OpFaHI/I3MOB

IIpakTnyeckue 3aHATHS

KonunuectBeHHble OTHOLIEHUS B XUMHHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U
pacueTsl 0 ypaBHEHHUSIM XUMHUECKUX peakiuii. Moib Kak eJUHNLA KOJINYECTBA BEIIECTBA.
MounsipHas mMacca. 3aKOHBI COXPAHEHHsI MacChl U dHEPruu. 3akoH ABoraapo. MossipHbIil
00beM razoB. OTHOCUTENbHAS IUIOTHOCTh I'a30B. PacdeTsl MO ypaBHEHUSAM XUMHUYECKHX
peakIuii ¢ UCIOJIb30BaHUEM Macchl, 00beMa (HOpMalbHbBIE YCIOBHS) ra3oB, KOJHMYECTBA
BEILIECTBA

OK 01

Tema 2.2.
DIIEKTPOIUTHYECKAS
JIMCCOITMAITNS M MOHHBIN
0oO0MeH

Teopuss snexTponuTnueckod auccouuanuu. WOHBI. DJIEKTPOIMUTHI, HEIIEKTPOJIMTHI.
Peakiun nonHoro ooMena. CocraBiieHHe peakluii HOHHOTO OOMEHA IyTeM COCTaBJICHUS
UX ITOJIHBIX ¥ COKPAIIEHHBIX HOHHBIX ypaBHEHUN. KNCIO0THO-OCHOBHBIE peakuu. 3a1aHus
Ha COCTAaBJICHHE MOHHBIX pEaKLUui

OK 01
OK 04
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JlaGopaTopHble 3aHATHSA

JlaGopatopHas padota “Tunbl XUMUYECKUX PEaKIHi’.

HccnenoBanue TUNOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00pa3yIOIUXCs BELIECTB) U
NPU3HAKOB XUMHUYECKUX peakiuii. [IpoBenenune peakuuit HOHHOro 0OMeHa, OIpeesieHIe
CpeJibl BOOHBIX PACTBOPOB. 3aAaHMs HA COCTABICHUE HOHHBIX PEAKIMN

KonTtpoJsbHasi paGora 1

CTpOGHI/Ie BCIICCTBA 1 XUMHUUYCCKHC PCAKIITNN

Pasnen 3. CTpoeHue U CBOICTBAa HEOPraHUYECKHUX BelIeCTB

14

Tema 3.1.
Knaccudukanus,
HOMECHKJIATypa 1
CTpOCHHE
HEOPTaHHYECKUX
BEIIIECTB

[Ipeamet Heopranmveckoit xumun. Knaccudukamnus HeopraHUIecKux BemecTs. [IpocTeie
U CIIOKHBIE BemecTBa. OCHOBHBIE KJIACCHI CTIOKHBIX BEIIECTB (OKCUIBI, TUIPOKCHUIBL,
KHCJIOTHI, COJIN). B3auMOCBS3b HEOpraHMUECKHUX BEIIECTB. ATperaTHble COCTOSHHUS
BemiecTBa. Kpucrannuueckue u amop(dHbIe BemecTBa. THUITBI KPUCTAJUTMYECKUX PEIIETOK
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAsI, MeTaJTn4yeckasi). 3aBUCUMOCTh (PU3HUYECKUX CBOWCTB
BEILECTBA OT TUIA KPUCTAUIMYECKON PEIIETKU. 3aBUCUMOCTh XUMHYECKON aKTUBHOCTHU
BEIIECTB OT BU/1a XUMHYECKOMN CBSI3M U TUIA KpUCTANIMYecKoi pemeTku. [Ipuunnsl
MHOT000pa3usi BEleCTB

IpakTnyeckue 3aHATHS

Homenknarypa HeopraHM4eCKHUX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOJS U3 UX
XUMHUUYECKON (hOPMYIIbI UITU COCTABICHHE XUMUUECKON (POPMYIIbI UCXO U3 HAa3BaHUS
BeriecTBa 1o mexxaynapoanoit (MIOITAK) wnu TpuBHanbHOM HOMEHKIIATYE.

Pemenne npakTuyeckux 3alaHuil MO KiIaccu(UKAMKM, HOMEHKJIATYpEe U XUMHUYECKUM
dbopMynaM HEOPTaHUYECKUX BEUIECTB Pa3IMYHbIX KJIACCOB (YrapHBIH ra3, YIIeKUCIbIN Ta3,
aMMHak, raiieHas M3BeCThb, HeraleHas U3BeCTb, MUTHhEBAsl COJA U JIPYI'MX): Ha3bIBATh U
COCTaBIATH (OPMYIIBI XUMUYECKUX BEUIECTB, ONPEILIATh MPUHAICKHOCTh K KJaccy.
Hcrounnku xumudeckon nHhopmarmu (CpeacTs MaccoBoi nHdopmaiuu, ceth MaTEpHET
u apyrue). [lorck nHGOpMaIK MO Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM
dbopmynam

OK 01
OK 02
OK 09

Tema 3.2. Pusuko-
XUMHUYECKHE CBOMCTBA

HEOPraHUYeCKUX
BEILECTB

Mertamnel. O0mue pu3ndeckne U XMMHUYEeCKHe CBOMCTBA MeTa/IOB. CIIOCOOBI MOTy4YeHUS.
3HauyeHUE METAJIOB M HEMETAUIOB B MPHPOJAC M IKU3HEACATEIHHOCTH 4YCIIOBEKa H
opraam3MoB. Koppo3us MeTaiioB: BHIBI KOPPO3UHU, CIIOCOOBI 3allUTBI METAIJIOB OT
KOPpO3UHU

Hemeramnpl. OOmme ¢u3udeckue M XHMHUUYECKHE CBOMCTBA HEMETAJJIOB. THIMYHBIC
cBoiictBa HemetaioB [V— VII rpynmn. Knaccudukanuss 1 HOMEHKIATypa COEIMHEHUH
HeMeTauioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IPUPOJIC

OK 01
OK 02
OK 09
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XHMHUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNMYCCKUX BCIUICCTB (OKCI/II[OB,

TUAPOKCUAOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB ITPOCTHIX 2

BEIIECTB, BOJOPOIHBIX COEJMHEHHM, BHICIINX OKCHJIOB M TUIPOKCUIIOB

IIpakTH4eckue 3aHATHA

CocTaBieHUe YpaBHEHUU XHUMHYECKHX pEaKIUAd C y4aCTHEM TMPOCTBIX U CIOXKHBIX

HEOPraHMYECKUX BELIECTB: METAJIOB M HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB U

aM(pOTEpHBIX JJIEMEHTOB; HEOPraHMYECKUX KHCIOT, OCHOBaHMH M  aM(OTEpHBIX )

TUIPOKCUI0B; HEOPraHUUECKUX COJIEH, XapaKTEPU3YIOIIHUX UX CBOICTBA.

Pemienne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUM Ha CBOMCTBA, COCTAB,

NOJydeHHe U 0€30MacHOe MCIIOIB30BaHNE BaKHEHIINX HEOPTaHMYECKUX BEUIECTB B OBITY

U TIPAKTUYECKOH 1eTeIbHOCTH YeJI0OBeKa
Tema 3.3. JlabopaTopHble 3aHATHS OK 01
Nnentuduxarms JlaGopaTtopHas pabora «neHTrdUKaINsI HEOPTaHUYECKUX BEIIECTBY. OK 02
HEOPraHUYECKUX PemieHne SKCHEpUMEHTAIBHBIX 3a4a4 110 XMMHWYECKUM CBOMCTBAM METAUIOB W OK 04
BEIIECTB HEMETAJJIOB, 110 PACIIO3HABAHUIO U TIOJIYYEHUIO COEMHEHUI METAJIJIOB U HEMETAJLJIOB. 2 OK 09

Wnentudukanus HeOpraHMYECKNX BELIECTB C MCIOJIb30BAHUEM MX (DU3MKO-XUMHUYECKUX

CBOICTB, XapaKTepHbIX KaueCTBEHHBIX peakiuil. KauecTBeHHBIE peakuuu Ha cyiabdart-,

KapOOHAT- U XJIOPUI-AHHOHBI, HA KATHOH aMMOHHUS
KonTposbHas pa6ora 2 |CBoiicTBa HEOPraHMYECKUX BEIIECTB 2
Paznen 4. CTpoenne u CBOWCTBAa OPraHUu4YeCKUX BeleCTB 22
Tema 4.1. [losiBiieHME U pa3BUTHE OPraHUYECKOM XUMUHU Kak Hayku. [Ipeamer opranndeckoit OK 01
Knaccudukanus, XUMHUHU. MecTo 1 3HaYeHHE OpraHu4eCKOH XMMHU B CUCTEME €CTECTBEHHBIX HaYK.
CTPOEHHE U XVMMHYECKOE CTPOCHHME KaK IOPSAJOK COECIMHEHHUS aTOMOB B MOJIEKYJIE COIJIACHO HX
HOMEHKJIaTypa BaJIeHTHOCTH. OCHOBHBIE TOJIOKEHUS TEOPHUM XUMHYECKOTO CTPOEHUS OPTaHUYEeCKUX
OpraHMYECKHUX BellecTB | coenuHeHuit A.M. bytiepoBa. VYriaepoaHblii CKeleT OpraHM4ecKold MOJIEKYJIBI.

3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOIO CTPOEHHUsS MOJeKyl. M3omepus u )

U30MEPBI.

[Tonstue o ¢ynkuuoHansHOM Tpynme. Pamukan. [lpuHnuner  kmaccuduxanuu

OpraHMYECKUX COeIMHEHNI. MexTyHapoJHasi HOMEHKIATypa U IPUHLUIIBI HOMEHKJIATYphbl

oprannueckux coeanneHuil. [TonsTiue 00 azoTcomepKalux COEIUHEHUAX, OMOIOTMYECKH

aKTUBHBIX BellecTBaxX (yrjaeBojax, >XUpax, Oelakax M Jp.), BBICOKOMOJEKYJSPHBIX

COCTMHEHUSX (MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO)

IIpakTHYeckHe 3aHATHSA 2
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HoMmeHnknarypa OpraHM4ecKux COEIMHEHMH OTHENbHBIX KJIACCOB  (HACBILICHHBIE,
HEHACBIIIICHHBIE U apOMAaTUYECKUE YTTIEBOIOPOIbI, CIIUPTHI, (DEHOIIBI, alTbACTH IbI, KETOHBI,
KapOOHOBBIE KMCIOTHI U JIp.) CocTaBieHne NOTHBIX U COKPALEHHBIX CTPYKTYPHBIX (hopMyIT
OpPraHMYECKUX  BEIIECTB  OTHENbHBIX KJIACCOB, HCIIOIB3YsS HX Ha3BaHUA IO
CHCTEMaTHYECKON M TPUBHAIBLHOW HOMEHKIAType (3TUJIEH, alleTUIIEH, IIIMLEPHH, (EHOI,
dopmanbaerun, YyKCyCHas KHUCIOTa, TIMIUH). Pacdersl mpocredmeid  ¢GopmyIibl
OpPraHM4eCcKOi MOJIEKYJIbI, UCXO/ U3 DJIEMEHTHOro cocTana (B %)

Tema 4.2. CBoiicTBa
OpraHN4eCKHUX
COE€IUHEHUN

DU3UKO-XMMUYECKHE CBOMCTBA OpPraHUYECKUX COCIMHEHUW OTIEIbHBIX KJIACCOB
(ocobeHHOCTH Ki1accu(UKaIMK 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTMYECKUN pAl U
obmas ¢gopmyna; uzomepus; (GU3MUECKHE CBONCTBA; XUMUYECKHE CBOWMCTBA; CIOCOOBI
MOJTYYCHHUS )

— TpeleNbHbIe YIIIeBOA0OPOAbI (aJIKaHbl M LMKIOAJKAHBI). ['opeHre MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHUKOB TEIUIa B MPOMBIIIJIEHHOCTH U ObITy. CBOHCTBa HPHUPOIHBIX

YTJIEBOJOPOAOB, HAX0KICHHUE B MPUPOJIE U IPUMEHEHUE aJIKAHOB;
— HempeeNbHble (AJIKEHbI, AJIKUHBI W AJIKaJUEHbl) U apoOMaTHYECKHE YIIIEBOJIOPOMIbI.

I'openue aneTniieHa Kak MICTOYHHMK BBICOKOTEMIIEPATYPHOI'O IJIAMEHU ISl CBAPKU M PE3KU

MCETAIJIOB

— KHCJIOPOJICOACPIKAIINE COSTUHECHUS (CTTUPTHI U (DEHOJIBI, KapOOHOBBIE KUCIOTHI U A(DUPHI,
QNBJIETUIBI M KETOHBI, XHUPHI, yraeBonbl). [IpakTudyeckoe MpUMEHEHHUE ITHICHTIUKOIS,
rnepuHa, ¢enona. [lpumenenue dopmanbaeruaa, aneTaabIeruaa, YKCyCHOW KHCIOTHI.
MpbI1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT. MOOIINE CBOMCTBA MbLIA

— a30TcojepKallue CoeMHeHHs (AMUHBI U aMUHOKHCIIOTHI, OeJIKH ). BhIcOKOMOIIEKyIsipHbIE
COCAMHEHHUsI (CHHTETMYECKHE M  OHOJOrMYeCKH-aKTHBHBIC). MoOHOMep, Moaumep,
CTpYKTypHOEe 3BeHO. [lommmepuzanuss 5STUiIeHA KaKk OCHOBHOE HAlpPABICHHE €ro
MCII0JIb30BaHU.

['eneTnyeckast CBA3b MEXKYy KJIACCAMH OPTraHUYECKUX COCTMHEHHUN

IIpakTH4eckne 3aHATHA

CBoiiCTBa OPraHUYECKUX COCTUHEHUM OTACIIBHBIX KJIACCOB (TPUBHAIIbHAS U
MEXXIyHapoaHas HOMEHKIIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOIyUeHUS ):
npeesbHbIe (ATKaHbI U IIUKJIOATKAHbI), HETPeIebHbIC (aJTKCHBI, AIKUHBI U aJTKaIUCHBI) U
apOMaTUYECKUE YIIIEBOIOPO/IbI, CIUPTHI U (PeHOIIBI, KapOOHOBBIE KUCIOTHI M 3(UPHI,
aJbJIETU/Ibl U KETOHBI, aMUHBI U aMHUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COSTUHEHUSI.
3amaHus HA COCTABJICHUE YPAaBHEHUN XUMUYECKUX PEAKIMH ¢ yIacTHEM OpTraHMYECKUX
BEIIECTB Ha OCHOBAHUHU MX COCTaBa U CTPOCHUS

OK 01
OK 02
OK 04
OK 09
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IIpakTnyeckue 3aHATHS

CocraBieHue cxeM peakuuil (B TOM YHUCIIE TIO0 MPEJIOKEHHBIM IIeTI0YKaM MpeBpalleHHi),
XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA OPraHNYECKUX COCIUHEHUM OTIENbHBIX KJIACCOB,
CHOCOOBI MX TOJIyYEHHMS] M Ha3BaHUE OPraHUYECKUX COCJMHEHUH IO TPUBUAIBHOW HIIU
MEXIYHapOAHON CUCTEMAaTUYECKOM HOMEHKIIATYpE.

Pemienne  mpakTUKO-OPUEHTHUPOBAHHBIX  TEOPETHUYECKUX  3aJaHMM Ha  CBOMCTBA
OPraHUYECKUX COCOUHEHHUN OTAEIbHBIX KJIACCOB

JlabopaTopnasi paGora‘“IIpeBpalieHns opraHM4eCKUX BEIIECTB IIPU HarpeBaHUU'".
[Tony4yeHue sTHIIEHA M U3y4EHHE €ro CBOMCTB. MonenupoBaHue MOJEKYT U XMMHUYECKHX
IIPEBPAILCHNI Ha IPUMEpe dTaHa, STUIICHA, alleTUWICHA U JIp.

Tema 4.3.
WNnenrudukarus
OpPraHUYECKUX BEILECTB,
WX 3HaY€HUE U
MIPUMEHEHHE B OBITOBOM
U IIPOU3BOJCTBEHHON
NeSITeIbHOCTH YeJIOBEKa

buooprannueckue coeauHenus. llpumeHeHne u OuonOruyeckas poJib YIJI€BOOB.
OxucneHue yrieBofoB — UCTOYHHUK SHEPIHU KUBBIX OpraHu3MoB. O0IacTu npUMEHEHHUs
aMMHOKUCHOT. IIpeBpamienus OenkoB NMILM B opraHusMme. buonoruueckue (yHKIHUU
OenkoB. buonornueckue QyHKIuM XUpoB. Poib OpraHMYeckod XMMUU B pPELICHUU
po0JIeM MUIIEBOI 6€30MacHOCTH

Ponp opranwdeckoil XMMHUM B pENICHUH NPOOJIEM SHEPreTHYEeCKOW Oe30MacHOCTH, B
pPa3BUTUU MEIULMHBI, CO3[JaHUM HOBBIX MAaTEPHAIIOB, HOBBIX HCTOYHHMKOB SHEPTUU
(anmpTEpHATUBHBIE UCTOYHUKH 3Heprun). OnacHOCTh BO3JCHCTBUS Ha JKUBBIE OPTaHU3MbI
OpPTaHMYECKHUX BEIIECTB OTACINBHBIX KJIAcCOB (yIJI€BOMOPOMABI, CHUPTHI, (HEHOIIBI,
XJIOPOpPraHUYecKre MPOU3BOJHBIC, AlbAETUIBl M Jp.), CMBICT IOKa3aTess MNpeAesbHO
JONYCTUMOW KOHUEHTPALUHU

JlaGopaTopHble 3aHATHSA

JlaboparopHas padora: “HUaeHTudukaims opraHn4ecKuX COSIUHEHHUI OTICIbHBIX KIIACCOB”
W nenTrdUKaIis OpraHMueCKuX COeTMHEHHI OT/ICIBHBIX KJIACCOB (Ha MpUMeEpE aJIbJIeTUIOB,
Kpaxmalia, yKCyCHOUM KHCIIOTHI, OETKOB H T.II.) C UCIOJIb30BAHUEM HX (PH3UKO-XUMUIECKIX
CBOWCTB M XapaKTEPHBIX Ka4eCTBEHHBIX peakmuid. JleHaTypanust Oenka Mpu HarpeBaHHU.
LIBeTHbIe peakiuu OenkoB. BO3HMKHOBEHHE aHATMTHUYECKOTO CHTHANA C TOYKH 3PCHHS
XUMHYECKHX TPOIECCOB TPH TPOTEKAHWH KAYECTBEHHON pEaKIuH, IO3BOJISIONICH
UACHTU(UIIMPOBATH MPEIOKEHHBIC OPTaHUYECKHE BEIIECTBA

KonTpoabHas pabora 3

CTpyKTypa U CBOMCTBA OPraHUYECKUX BEILIECTB

OK 01
OK 02
OK 04
OK 09

Paznen S. Kunerudeckue u TepMoIHHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHNSI XUMUYECKNX PeaKuni

Tema 5.1. CxopocTb
XUMHYECKUX PEAKITUH.
XHUMHYECKOE PABHOBECUE

CKOpOCTh peakiiuy, ee 3aBUCUMOCTh OT Pa3JIMYHBIX (PAKTOPOB: MPUPOABI PEarupyIOLINX
BEIIECTB, KOHIICHTPAIIUU Pearupyrolux BeUIecTB, TEMIEpaTyphl U MJIOAAN PEAKIIHOHHOM

OK 01
OK 02
OK 09
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MOBEPXHOCTU. TertoBbie d(HPEKTHI XUMHUYECKUX PEAKIUN. DK30- M IHIAOTCPMHUUYECKHUE,
peaKkiuu.

O6parumocTh peakiuil. XUMUYECKOE PaBHOBECHE M €r0 CMEIICHHE TOJ ACHCTBHEM
paznu4HBIX (AaKTOPOB (KOHIIEHTPALUS PEAreHTOB WM MPOAYKTOB PEAKIUH, TABICHHE,
TeMITepaTypa) IJisi CO3AaHUs ONITUMAJIBHBIX YCIIOBUM MTPOTEKAHUS XUMHUYECKUX TTPOIIECCOB.
[Tpunnun Jle-Ilarense

IIpakTHYeckne 3aHATHA OK 01
Pemienne mpakTUKO-OPMEHTUPOBAHHBIX 3alaHUM Ha aHaiu3 (PaKTOPOB, BIUSAIOUIMX Ha OK 02
W3MEHEHUE CKOPOCTH XUMHUYECKOM peakuuH, B T.4. C TMO3UIHMA HSKOJIOTHYECKHU OK 09
1es1ecoo0pa3Horo MoBeACHHsI B ObITY M TPYIOBOH JEATEIBHOCTH B LENSAX COXpPaHEHHUS
CBOETO 3JI0POBbS U OKPYKAIOLIEH MPUPOTHON CPEIBI.
Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3alaHUM Ha NpUMeHeHue npuHuuna Jle-Ilarense
JUISL HAXOX/ICHUS HampaBiIeHUS CMEUICHHs] PaBHOBECHS] XMMHUYECKON peakluyd M aHaIHu3
(aKTOpOB, BIUSAIONIMX HA CMEIEHNEe XUMHUYECKOTO PAaBHOBECHS
Pa3znen 6. PactBopbl
Tema 6.1. PactBopenue kak pusuko-xumudeckuii npouecc. PactBopsl. CriocoObl MPUTOTOBIIEHUS OK 01
ITonsTue o pacTBOpax pactBopoB. PactBopumocTs. MaccoBas 10151 paCTBOPEHHOT'O BEILIECTBA. OK 02
CMBICIT ITOKa3aTesst IPEAENIbHO JOMYCTUMOM KOHIIEHTPALUT U €r0 HCIIOIb30BAHNE B OLICHKE OK 07
HKOJIOTHUECKOM Oe30MacHOCTH. OK 09
[TpaBuiia 5KOJIOTMUECKH 11€JIeCO00Pa3HOr0 MOBEJACHHS B ObITY U TPYJOBOM JIEATEIHHOCTH B
HEeNAX COXPAHEHHUS CBOETrO 3J0POBbS M OKPYXKAIOIIEH NPUPOIHONW Cpeabl; OMacHOCTh
BO3/ICIICTBUS Ha KUBbIE OPraHU3MBbI OIPEIeJICHHBIX BEIECTB.
Tema 6.2. MccnenoBanue | Pemienne npakTHKO-OpMEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM Ha PaCTBOPHI, UCIIOJIb3yEMbIE OK 01
CBOWCTB pacTBOPOB B OBITOBOM W NTPOU3BOACTBEHHOM JESITEILHOCTH YEJIOBEKA OK 02
JlaGopaTopHubie 3aHATHSI OK 04
JTaGoparopnas pabota «[I[pHroTOBICHHE PACTBOPOBY. OK 09
[IpuroTtoBneHne pacTBOPOB 3aJaHHOM (MaccoBOil, %) KOHLEHTpauuu (C MPAKTHKO-
OpPUEHTHPOBAHHBIMHU BOIPOCAMH) U OTIPENIEIIEHUE CPEIbl BOJHBIX PaCTBOPOB.
Pemenue 3a1a4 Ha MPUTrOTOBJICHHE PACTBOPOB
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM 1eSITeIbHOCTH YeJ0BeKa OK 01
Tema 7.1. Xumus B ObiTy | HOBelimme q0oCTHKEHHS XMUMUUYECKOW HAYKH M XMMHYECKOW TEeXHOJIOTHH. Poib Xumun B OK 02
Y TIPOU3BOJICTBEHHOM 00eCTeYeHU! 3KOJOrMYECKOH, HHEPreTM4YecKoil W MNHUIIEeBOM Oe30MacHOCTH, Pa3BUTHUU OK 04
JEATEILHOCTH Y€JIOBEKa |MEIUIMHBL IIpaBuia IOWCKAa M aHajiM3a XHMHYECKONH HMHGOPMAIMM U3 Pa3IMYHbBIX OK 07
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HMCTOYHHMKOB (Hay4Hass ¥ yuyeOHO-Hay4dHas JuTepaTypa, CpeIcTBa MaccoBOM MH(oOpMaIuu,
ceTb MIHTEpHET)

IpakTnyeckue 3aHATHS

[louck u aHaIU3 KEKWCOB O NMPUMEHEHUH XMMUYECKUX BEIIECTB M TEXHOJOTHUH C YYETOM
Oynymieil mpodecCHOHATBHON MEATeTbHOCTH TI0 TEeMaM: Ba)KHEHINHNE CTPOWTEIIbHBIC
MaTepHuabl, KOHCTPYKIIMOHHBbIE MaTepUalibl, KPaCKU, CTEKIIO, KepaMUKa, MaTepuabl JJs

OK 09

SJIEKTPOHUKH, HAHOMATepUalbl, TEKCTUJbHBIE BOJIOKHA, HWCTOYHUKHA DHEPIUH, 4
OpTaHU4YCCKUC U MUHCPAJIbHBIC YI[OGPGHI/I}I, JICKApCTBCHHLBIC BCIICCTBA, 6I>ITOBa}I XUMUA.

3ammura: I[lpeacraBieHue pe3ynbTaTOB pEIICHHS KEHCOB B (GopMe MHUHH-IOKIana C
Mpe3eHTalnuen

IIpomeskyTouHas aTTecTAUMS MO AMCUUIJIMHE (3a4eT) 2
Bceero 78
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3. YcaoBus peajm3anum nporpaMmbl 001eoo6pa3oBaTeIbHON JUCIUIJIMHBI

3.1. TpeboBaHMsA K MMHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO
Jns peanuzanuu mporpaMMmbl JUCHUIUIMHBL JOJDKHBI OBITH MPEAYCMOTPEHBI CIEAYIOIINe
CrelMaIbHbIE IOMEIIEHHUS: yUeOHbIN KaOMHET XUMUU U/WUIN YIeOHON XMMUYECKOM Tab0opaTOpuH.

O6opynoBanue yueOHOro kabnHera (HarJsiiHbIe MOCOOMs1): HAOOPHI MAPOCTEPKHEBBIX
MoJieJIel MOJIEKYJ, MOJENN KPUCTAIMYECKHX PELIETOK, KOJUIEKIIMHM MPOCThIX U CIIOKHBIX
BEIIECTB W/WJIM KOJUIEKIMU TOJMMEPOB; KOJUIEKIUS TOPHBIX IMOPOJ WM MHHEpaJoB, TabiuIa
Memnneneesa, yueOHble PHIBMBI, IIU(PPOBHIE 00pa30BaTENbHbBIE PECYPCHI.

TexHnuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEP C YCTPOMCTBAMU BOCHPOM3BEICHUS
3BYKa, IPUHTEP, MYJIbTUMEINA-TIPOEKTOP C SKPAHOM, MYJIbTUMEIUIHAS T0CKa, YKa3Ka-IIPe3eHTEP
JUISL IPE3EHTaLHM.

OobopynoBanue jgadoparopuu U padoYMX MecT Ja0OpPATOPMM: MEH3YpPKH, MUIETKH-
KareJbHUIIbl, TEPMOMETPbI, MUKPOCKOII, JIYIbI, IPEIMETHbIE M MOKPOBHbIE CTEKJA, MJIAHIIETHI
JUIsL KamelbHbIX peakiuil, ¢unpTpoBambHas Oymara, HIPOMBIBAJIKH, CTEKJISHHBIE MPOOUPKH,
pe3uHOBbIe TMPOOKH, (oHApUKH, HAOOpP PEAKTHBOB, CTEKJISHHBIC NaJOYKH, IITATHUBBI JUIS
poOUPOK; MEPHBIE IIMIIMHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKH JICIUTENIbHbIC IUIHHIPUYECKHIE
(50-100 mu1), CTYnKH € MECTUKOM, (aphopoBbIE YAIIKH, MUHIETHI, PUIBTPbI OyMaXKHBIE, BaTa,
MapJisi, YaCOBbIE CTEKJIA, HJIEKTPOIUINTKH, JTa00OPATOPHBIE IITATUBBI, CIIUPTOBBIE TOPENKU, CTUYKH,
npuOoOp I TONY4YeHUs ra3oB (WM TPOOHMpKa C Ta300TBOJHON TPYOKOH), mepikaTenu s
MPOOUPOK, CKISTHKHU JJIsi XpaHEHHs] pEaKTUBOB, pa3/laTOuHbIe JIOTKH; XUMHUYecKHe crakaHbl (50,
100 u 200 wmur); mmaTen; MAHIETHI; TUTEIbHBIC IIUIIIBI, CEKYHIOMEPHI (TaliMepbl), MEPHbBIC
npobupku (Ha 10-20 mu) u mepsbie konOwr (25, 50, 100 u 200 M), BomsHas Oansi (Miau
TEPMOCTAT), CTEKJSHHBIC IAJOYKH;, KOHMYECKHe KoJObl mis tutpoBanus (50 m 100 mui);
UH/IMKATOpHBIE TOJOCKKA [uId onpenencHus pH w  craHmapTHas WHIMKATOpHAs —IIKajla;
YHUBEpCAJIbHBIN HHIUKATOP; nuneTk Ha 1, 10, 50 mu (umu po3aropsl Ha 1, 5 u 10 mir), OropeTku
JUIS TUTPOBAHMS, MeIUIIMHCKKUE mmpuIlsl Ha 100—150 mi, mabopaTtopHble H/HIN aHATUTHYECKUE
Bechl, pH-MeTpbl, cymmibHbIi mkad, u ap. 1adboparopHoe 000py10BaHuUE.

3.2. UudopmannonHoe odecriedeHue 00ydeHusl.

OcCHOBHbIE MICTOYHHUKH:

1. Ta6puensn, O. C. Xumust: 10-i kimacc: 6a30Bbiid ypoBeHb: yueOnuk / O. C. I'abpuensn, 1. T
Octpoymos, C. A. CnankoB. — 5-e u3j., crep. — Mocksa: [Ipocsemenue, 2023. — 128 ¢. —
ISBN 978-5-09-107222-8. — URL.: https://e.lanbook.com/book/335039.

2. Tabpuensn, O. C. Xumus: 11-i kiacc: 6a30Bbii ypoBeHb: yuedbnuk / O. C. I'abpuensn, U. T'.
Octpoymos, C. A. CnankoB. — 5-e u3f., crep. — Mocksa: [Ipocsemenune, 2023. — 127 ¢c. —
ISBN 978-5-09-103623-7. — URL.: https://e.lanbook.com/book/335036.

HNHTepHET-pecypcehbl:

1. Enwunas komnexius 1u(poBbIX 00pa30oBaTeIbHBIX pecypcoB: denepanbHblii 00pa30BaTeIbHbINA
noprait. - URL: http://school-collection.edu.ru/ (naTa o6pamenns: 12.02.2023).

2. Poccuiickas 9JeKTpOHHas IIKOJA: TOCYJapCTBEHHas oOpaszoBarenbHas —ruiaTdhopma:
odunmansHbIii caiit. - URL: https://resh.edu.ru/ (nata o6pamenns: 12.02.2023).
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4. KoHTpOJIb M OLIEHKA Pe3yJIbTATOB 0CBOEHNs 00111e00pa30BaTeIbHON TUCHUIIJIMHBI

KoHTponmb W oOIlEHKAa pe3ynpTaToB OOYYEHHS OCYIIECTBIISICTCS TIperojaBaTeiieM B
MpoIecCce MPOBEICHUS MPAKTUUECKUX 3aHITHIA U Ta00OPaTOPHBIX PabOT, TECTUPOBAHMS, a TAKKE
BBITIOJTHEHUS 00 y4alOIUMUCS UHIUBUYaTbHBIX 3aJaHUH, TPOEKTOB, UCCIICOBaHMA. Pe3ynbTaTsl
06yquI/151 OIMPCACIIAOT, YTO 06yqa101unec;1 AOJIKHBI 3HATh, MIOHUMATh U JCMOHCTPUPOBATH I1O
3aBCPUICHUHN U3YUYCHUA NJUCIHUITIIAHBI.

Jnst popMupoBaHUs, KOHTPOJIS U OLEHKU PE3yIbTaTOB OCBOCHHSI yUEOHOW AMCIUTUINHBI
UCTIONIB3YETCSI CHCTEMA OLIEHOYHBIX MEPOIPHUITHH, TPEAICTABIAIONAs COO0H KOMIUIEKC YUeOHBIX
MEpOTIPUATHIA, COTJIACOBAaHHBIX C pe3yiabTaTaMd OOy4YeHHs M CHOPMYITUPOBAHHBIX C YYETOM
®I'OC COO (mpeametnbie pe3yabTathl o guciurmuae) 1 GI'OC CIIO.

Obmas/mpodeccruonans Paznen/Tema THI OLIEHOYHBIX MEPOTIPUATHI
Has
KOMITETEHIIUS
OK 01. Bwibupars | P 1 Temsr 1.1, 1.2 VYernbiii onpoc TectupoBanue,
cniocoOsl pertenus 3agay | P 2 Temsr 2.1, 2.2 Pewmenne 3anau. Ilpaktuueckue
npodeccuoHaIbLHON P 3 Tems1 3.1, 3.2,3.3 paboThI. JlaGopaTopHsble
JIeSITEILHOCTH, P4 Temp14.1,4.2,4.3 paboTHI. PazHoypoBHEBbIE
MPUMEHUTEIHLHO K | P5Tema5.1 3aaHusl.
pa3nu4yHbIM KOHTeKcTaMm. | P 6 Temsr 6.1, 6.2 BrinosiHeHUE KOHTPOJIBLHOTO
P7 TECTA.
OK 02. OcymectBisats | P 1, Temsr 1.2 [IpakTnueckue paboTHI.
TOMCK, aHaIu3 u | P3, Temn 3.1.,3.2,3.3 Kontponbhbie paboThL.
UHTEPIPETALMIO P4, Tempr 4.2, 4.3 PasnoypoBHEBbIE 3a1aHUs.
uH(pOopMaIuy, P 5 Tema 5.1 Keitic-3amanusa. Pemenue 3amad.
HEO00XO0INMOMI mrs | P 6 Temsr 6.1,6.2 XapaKkTepuCTUKa BEIIECTB.
BEBIIOJTHEHUS 3agay | P7 Brimonaenue KOHTPOJIBLHOTO
npodecCuoHATBHOM TecTa
JeATEIbHOCTH
OK 04. Pa6oratr B | P2, Tema2.2 [IpakTHKO-OpHEHTUPOBAHHBIE
KOJUIeKTUBE M Komanne, | P 3 Tema 3.3 3a7aHusl, nabopaTtopHbIe
a¢heKTHBHO P4, Temn1 4.2, 4.3 paboThI, Kelic-3aqaHus
B3aumojeiicteoBate ¢ | P 6 Tema 6.2
KOJIJIeTaMu, P7
PYKOBOJCTBOM,
KITUEHTaMH
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OK 07. CogeiicTBOBaThH

P 6 Tema 6.1

IIpakTHKO-OpUEHTUPOBAHHBIE

COXPaHEHUIO P7 3aaHUS. Keiic-3ananusi.
OKpYXarollen  cpenbl, MoaenupoBaHre MOpPOLIECCOB B
pecypcocOepeReHutIo, OKpYJKaIoIlled Cpe/le Ha OCHOBE
a3 dexTrBHO M3y4EeHHOTO MaTepHaa.
JIECTBOBATH B

YpE3BbIYANHBIX

CUTyaIUsAX

OK 09 Hcnonws3zoBate | P 1, Temsr 1.2 [IpakTnueckue paboTHI.
nH(pOpMaIMOHHBIC P 3, Temsr 3.1.,3.2,3.3 Kontponbabie paboTHI.
TEXHOJIOTUH B | P4, Temr14.2,4.3 PazHoypoBHEBBIE 3a1aHUs.
npodecCuoHaNBHOM P 5 Tema 5.1 Keiic-3ananus. Pemenue 3anau.
JIEATEIIbHOCTH. P 6 Temsl 6.1, 6.2 XapaKTepuCTUKa BEIIECTB.

P7

Brimonaenue KOHTPOJIBHOI'O
TECTA
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