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1. Obmas xapakTepucTHKa padodeil mporpaMMel 00Ie00pa3oBaTENbHOH JUCITAILIHHEL

1.1. MecTo TUCHUIIIMHEI B CTPYKTYPe OCHOBHOH 00pa30BaTeIbHON MIPOrPaMMBIL:
O61eobpa3oBaTenbHas JUCIUIIINHA «XHMHSD) SBISIETCS 00s513aTeNbHON 4acThI0 001e00pa30BaTeNbHOr0 UKIa 00Pa30BaTeIbHOM POrpaMMBbl
B cootBercTBuM ¢ PI'OC CIIO no cnenuansroctu 09.02.08 VHTEIUIEKTYaIbHBIE HHTETPUPOBAHHBIE CHCTEMBI.

1.2. Llenu 1 niIaHUpyeMble pe3ysbTaThl OCBOSHUS JUCLUILIUHbI

1.2.1. lenu u 3a1a4u TUCIUATITAHBI

dopMupoBaHHE y CTYICHTOB NPEACTaBICHHS O XHMHYECKOH COCTABILIOIICH €CTECTBEHHO-HAYYHOW KapTHHBI MHPa KaK OCHOBBI IPHUHSATHS
pelIeHUH B )KM3HEHHBIX M TPOU3BO/ICTBEHHBIX CUTYalLlHsAX, OTBETCTBEHHOTO MOBEJICHUS B IPUPOIHON CpEJIE.

3aga4n UCIUIIINHBL

1) chopMHpOBaTH TOHNMaHNE 3aKOHOMEPHOCTEH IIPOTEKaHHsI XHMHYECKHX IIPOIIECCOB U SBICHHN B OKPYKAIOIIEH Cpese, [eIOCTHOI HaydHOH
KapTHHBI MUPA, B3aUMOCBSI3U U B3aIMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3sBHTb yMEHHS COCTaBIATH (HOPMyIbI HEOPTaHUYECKUX M OPraHMYECKUX BEIIECTB, yPaBHEHMS XMMHYECKHX DPEaKIHi, OOBSICHATh HX
CMBICII, HHTEPIPETHPOBATh PE3yNbTaThl XUMUUECKUX JKCIEPUMEHTOB,

3) copMUpOBaTh HABBIKK IPOBEACHHUS MPOCTEHIINX XUMUYECKUX IKCIIEPHMEHTAIBHBIX HCCIIEIOBAHUI C COOMIOACHUEM IPaBUII OE30IaCHOrO
o0paleHus ¢ BeIeCTBAMH U JIAOOpaTOPHBIM 000pyI0BaHHEM;

4) pa3BUTh YMEHUS HCIOJIB30BaTh HH(POPMALIUIO XHMHYECKOTO XapaKTepa U3 Pa3IuIHbIX HCTOUYHUKOB,

5) cdopMupoBaTh YMEHHS NIPOrHO3UPOBATH MOCIIEACTBUS CBOCH ACATENBHOCTH M XMMUYECKHUX NPUPOIHBIX, OBITOBBIX M HPOM3BOJCTBEHHBIX
TIPOLIECCOB,;

6) copMHpOBATh TIOHMMaHHE 3HAYUMOCTH JOCTIKEHUII XMMHYIECKOH HAyKH W TEXHOJIOTUH JUIS Pa3BHTHS COLUATIBLHOM M IPOU3BOJICTBEHHON
coep.

1.2.2. Ilnanupyembie pe3ysbTaThl OCBOSHHUS 00I1€00pa3oBaTesibHON AUCHMIUIMHBL «XuMus» B coorBercTBHU ¢ GI'OC CIIO u Ha ocHOBe
oIroc Coo
Ocoboe 3HaueHNE AUCIHILIMHA HMeeT IpH GopmupoBanuu U pazsurun OK u ITK



Koz n HanmeHOBaHKE
hopmupyeMbIX
KOMITETEHLIUI

ITnanupyemble pe3yabTaThl OCBOSHHUS JUCHUILIHHbI

O6mue

JucuuniarHapHsle

OK 01. Beibupats crioco0sl
peleHus 3a1a4
npodeCcCHOHANBHOI
JEeSITEIILHOCTH
MPUMEHUTEIBHO K
Ppa3IHYHBIM KOHTEKCTaM

B yacti TpyJ0BOTO BOCITUTAHHS:

- TOTOBHOCTb K TPYAy, OCO3HAHHE LICHHOCTH MacTepCTBa, TPYIOIIO0HE;

- TOTOBHOCTh K AKTHBHOM JEATENHHOCTH TEXHOIOTHYECKON M COIHAIBHOMN
HANpaBJIEHHOCTH,  CIOCOOHOCTh  HMHHULHUUPOBATh,  IUIAHAPOBATH U
CaMOCTOSITEIILHO BBIOJHSITH TAKYIO IESTEIbHOCTD;

- HHTEPEC K Pa3InvHbIM chepam IpodecCHOHATBHOMN AESITENBHOCTH,
OBnazeHre yHUBEPCAIbHBIMH YUEOHBIMU T03HABATEIbHBIMU JCHCTBHAMU:

a) 0a30BbIE JIOTHYECKHUE ACHCTBHS:

- CaMOCTOSTENBHO  (OpPMYIHPOBaTh U
paccMaTpuBaTh €¢ BCECTOPOHHE;

- YCTaHABJIMBATh CYLICCTBCHHBI MPU3HAK MM OCHOBAHUS [UISI CPAaBHEHHS,
KJaccuuKkanuu 1 0000IIeHNS,

- OmpenesiTh LETH ACITeIbHOCTH, 3a1aBaTh MApaMeTpbl M KPUTEPHH HX
JIOCTHKEHHS;

aKTyaJM3HpOBaTh  MpOOIeMYy,

- BBUBJIITH 3aKOHOMEPHOCTH U MPOTHUBOPEYHUSA B pacCMaTpUBACMbIX
ABJICHUSX
- BHOCHUTb KOPPCKTUBBI B HCATCIBHOCTH, OLCHUBATb COOTBETCTBUEC

PE3YJIbTATOB LIENISM, OLICHUBATh PUCKHU ITOCIICACTBHI IESITEILHOCTH,

- pa3BUBaTh KPEATUBHOE MBILUICHUE IPU PELICHHHU KU3HEHHBIX IPOOIIeM
0) 6a30BbIC UCCIIEIOBATEIILCKUE ICHCTBUS:

- BIQJCTh HaBBIKAMH  y4eOHO-HCCIICHOBATEIBCKOH U
NIeSITeTbHOCTH, HABBIKAMH Pa3peIIeHus mpobem;

- BBISIBISITH NPUYHMHHO-CIICIICTBEHHBIE CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIJJBUTATh TUIIOTE3Y €€ PEIIeHNs, HaXOAUTh apTyMEHTHI Ul T0Ka3aTelbCTBa
CBOUX YTBEPIK/ICHUH, 33/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

- aHaNM3MPOBATh IOJYYCHHBIE B XOJE pEIICHHS 3aJauydl pe3yJbTaThl,
KPUTHYECKH OIICHHBATh MX JIOCTOBEPHOCTh, IIPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHUSIX;

- YMETh HEPEHOCHTh 3HAHHS B MO3HABATEIBHYIO M MPAKTHYECKYIO O0JACTH
JKU3HEIEATETLHOCTH;

- YMETb UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEAMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIE HJIEH, MIPE/IaraTh OPUTHMHAIIBHBIE TOXObI U PELICHHUS;

- CIIOCOOHOCTH WX MCITOJIB30BAHUS B [TO3HABATEIILHON M COMMAILHON
MPaKTHKE

TIPOEKTHOM

[IPb 2. BnajgeHue cuCTEMOM XMMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAECT: OCHOBOIIOJIATAIOLIUE IOHATHS
(XMMHYECKHUil DIIEMEHT, aTOM, JIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-3JIeKTPOHHbIE OPOUTAIIM ATOMOB, HOH,
MOJIEKya, BaJCHTHOCTb, OJICKTPOOTPHIATEIEHOCTh, CTEHNECHb OKUCIEHHS, XHUMHUYeCKas CBS3b, MOIIb,
MOJIIpHAsi Macca, MOJIPHBII 00beM, YIJIepOAHBIN CKeleT, (YHKLMOHAIbHAS TPYIIa, paJuKai, U30Mepus,
U30MEpBI, TOMOJOTHYECKHH psJl, TOMOJIOTH, YIIE€BOAOPObI, KUCIOPOA- M a30TCOAEpIKalHe COCAUHEHUs,
OMOIOrHYeckn aKTHBHBIE BEIIecTBa (YIIEBOABL, JKHPHI, OCIKM), MOHOMEp, IOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIDHbIE ~ COEJMHEHHs, KpPHCTAUIMYECKas  pelleTKa, THUIbl XUMUYECKUX  peakuui
(OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE, JK30-M DHAOTEPMHYECKHE, DPEAaKIMd MOHHOro OoOMeHa), pacTBOp,
JJIEKTPOJIUTEI, HEIIEKTPOIIHTHI, dJIEKTPOIUTHYECKAsl AUCCOIUALNS, OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOH peakIMH, XMMHYECKOe PABHOBECHE), TEOPHU U 3aKOHBI (TE€OpHA XHUMHYECKOTO CTPOEHHUS
oprannyeckux BeuiecTs A.M. ByTtiepoBa, Teopusi SIEKTPOIUTUUECKON TUCCOLMALMH, IEPUOUYECKINA 3aKOH
JI.1. MenneneeBa, 3aKOH COXPaHEHHS MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUI SI3BIK XHUMHH,
(haKTOJIOrNUECKHUE CBEJICHUS O CBOMCTBAX, COCTABE, IOTYy4YCHHH U OE30MacHOM HCIIONB30BAHUM BAKHEHIINX
HEOPraHHYECKHX M OPraHUYECKUX BELIECTB B OBITY U IPAKTHYECKOH JeATeNbHOCTH YEeTI0BEKA;

ITPB 3. CchopMHPOBaHHOCTH YMEHHH BEIBILTH XapaKTePHbIE IPU3HAKH U B3aHMOCBSI3b N3YUECHHBIX HOHATHIA,
IOPUMEHATh COOTBETCTBYIOLIME IOHATHA IPH OINHCAHHM CTPOEHHs U CBOWCTB HEOPTaHUYECKHX U
OpraHHYecKHX BELIECTB U MX IIPEBPAILEHUl; BBIBIATL B3aHMOCBA3b XUMHUYECKHX 3HAHUH C MOHSATUSIMH U
IIPEeJICTaBICHUSIMH IPYTHX €CTECTBEHHOHAYUHBIX IIPEIMETOB;

IIPb 4. CdopMUpOBaHHOCTh yMEHHH HCIOIb30BaTh HAUMCHOBAHUS XHMHYECKHUX COCAMHEHHUI
MEXIYHapOIHOTO COI03a TEOPETHYECKOH M NPHKIAAHOH XUMUM M TPHBUAJbHBIE HA3BaHUSA Ba)KHEHIINX
BEIIEeCTB (ITWJICH, alleTWIeH, MIHIEPHH, (eHou, GopManbaeriy, yKCycHas KUCIOTa, ITMIMH, yrapHbIA Tas3,
YIJIEKUCIIBIA Ta3, aMMHUAK, TalleHas U3BECTh, HerallleHas H3BecTb, NUThEBAas COIA U JPYTHX), COCTABIATH
(hopMyNBI HEOPTAaHMYECKHX W OPTaHMYECKHX BEIIECTB, YPABHEHUS XUMHYECKHX PEaKiuil, OOBACHATH HX
CMBICJI; IOATBEP)KAATh XapaKTePHBIC XMMHIECKHE CBOWCTBA BEIECTB COOTBETCTBYIOIINMH SKCIIEPUMEHTAMH
U 3alUCAMHM YpPAaBHEHMH XUMUYECKHX DEAKIHi; - yMeTb YCTaHABIMBATh NPHHANISKHOCTb H3yYEHHBIX
HEOPraHHYEeCKHX U OPraHMYECKHX BEIIECTB K ONpENeNeHHBIM KiaccaM U TPYINIaM COEIMHEHHH,
XapaKTepU30BaTh X COCTAaB M Ba)KHEHINNE CBOICTBA; ONpENeNsITh BUIBI XUMUUECKUX CBSI3eH (KOBaJIeHTHas,
MOHHAsl, METaJUINYecKas, BOJOPOJHAs), THIBI KPUCTAUIMYECKHX PEIIETOK BEIIECTB; KIacCH(UIMPOBATH
XUMUYECKUE PeaKInH;

IPB 1. CchopMHPOBAaHHOCTH TIPEJICTABICHNH: 0 XUMHYIECKOH COCTaBIIAONIEH eCTeCTBEHHOHAYYHOI KapTHHBI
MHpa, POJIH XUMHHU B MO3HAHUH SIBIICHHUIH MPUPO/IbI, B QOPMUPOBAHUM MBIIUICHUS U KYJIbTYPhI JUYHOCTH, €€
(YHKIIMOHANBHOW TIPAaMOTHOCTH, HEOOXOJMMOW I pEIICHHs NPaKTHYECKHX 3alad U SKOJIOTHYECKH
000CHOBaHHOTO OTHOLIEHHMS K CBOEMY 30POBBIO U IIPUPOIHOM cperie;

IIPB 7. CbopMHPOBAHHOCTH YMEHH MPOBOAWTH PACUYEThl MO XHMHYECKHM (OpMyTaM W ypaBHEHHSIM
XUMHYECKHX PEaKIUH ¢ HCIONb30BaHHEM (PU3HUECKHX BEIMUYMH, XapaKTEpH3YIOIIUX BEIIeCTBA C
KOJIMYECTBEHHOH CTOPOHBL: MAacchl, 00beMa (HOpMalbHBIC YCIOBHs) TIa30B, KOJIMYECTBA BEIIECTBA;
UCIIONB30BaTh CHUCTEMHBIE XUMHYECKHE 3HAHMS I HPHHATHA DPEIICHHH B KOHKPETHBIX JKH3HEHHBIX
CHUTYAIlUsX, CBSI3AHHBIX C BEIIECTBAMU H HX IPUMEHEHHEM.

OK 02. Ucnonb30BaTh
COBPEMCHHBIC CPE/ICTBA
MOKCKa, aHATH3a 1
HHTEepIIPETanI
uHpOpMALUK U
HMH(POPMALMOHHBIE
TEXHOJIOTHH TS
BBITIOJIHCHHMS 33124

B obnacTy 1IeHHOCTH HaYYHOTO NTO3HAHUS:

- c(hOpMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETICTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH H OONIECTBEHHOH IPAKTHKH, OCHOBAHHOTO Ha
Jyanore  KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa B
HOJIUKYIBTYPHOM MUPE;

- COBEPIICHCTBOBAHME SI3BIKOBOH U UHTATEIbCKOH KyNbTYyphl KaK CpEACTBa
B3aMMOJICHCTBUS MEX/Ty JIFOJbMH M IO3HAHUS MHPA;

- OCO3HAHHE ICHHOCTH HAYYHOH JAESITEIbHOCTH, TOTOBHOCTh OCYIIECTBISITH

TP 8. CpopmMHupOBaHHOCT YMEHHMIT TIAHUPOBATh M BBIIOIHATH XMMUUYECKNH SKCIEPUMEHT (TIpEeBpaIleHHs
OpraHMYECKUX BEIIECTB TPU HArPEBAHMH, TONYYCHHE STUICHA M H3YYCHHE €0 CBOMCTB, KadeCTBEHHBIE
peaKkIMy Ha adbJerHjbl, KpaxMaj, YKCYCHyI0 KHCIOTY; JeHaTypalus OeIKOB IpH HarpeBaHWH, IIBETHBIC
peakimy OeNKOB; TPOBOAWTh pEAKIHMd HOHHOTO OOMEHa, ONpEeNENATh Cpedy BOIHBIX PAaCTBOPOB,
KAueCTBEHHBIC DPEaKIUM Ha CynabpaT-, KapOOHAT- ¥ XJIOPHA-aHHOHBI, Ha KaTHOH AMMOHHS; pelIaTh
9KCIIEPUMEHTAIbHBIE 3a1aul 10 TeMaM "Mertamwibl" u "Hemeranibl'") B COOTBETCTBUU C IPABUIIAMH TEXHUKU
©6€301MacHOCTH IPH 0OpAIIEHNH C BEIIECTBAMHU M JIAOOPATOPHBIM 000PYIOBAHUEM; TIPEJCTABIIATh PE3YIbTAThI
XMMHYECKOTO JKCIIEPUMEHTa B (hOpMe 3aNiCH YpaBHEHHH COOTBETCTBYIONIMX peakuuil ¥ (opMyIupoBaTh




npodecCHOHATbHOM
JESITENbHOCTH

HPOCKTHYIO M HCCIEIOBATENIbCKYIO JACATENBHOCTh HHAMBHIYaJIbHO H B
rpymnie;

OBnazeHne yHUBEPCAIBHBIMH YIEOHBIMU IT03HABATEBHBIMI JCHCTBHAMU:

B) pabota ¢ HHpOpMaIKeil:

- BJIaJIETh HABBIKAMH TOJTy4eHHUs MH()OPMALUN U3 HCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIBHO ~ OCYIIECTBIATh IIOUCK, AQHAIN3, CHCTEMAaTH3aLHI0 U
HHTEPIIPETalHI0 HHPOPMALUK PA3IHYHBIX BUAOB U HOPM IIPECTABICHUS;

- CO37aBaTh TEKCThI B pAa3IU4HBIX (opMaTax C Y4eToM Ha3HAuCHUS
nHGOpPMAIM M LENEeBOH ayAUTOPHH, BBHIOMpas ONTHMANBHYIO (HopMy
HPE/ICTABIICHHS U BU3yaln3al1y;

- OLICHUBATh JOCTOBEPHOCTH, JIETMTUMHOCTh MH(OPMALUHU, €€ COOTBETCTBHE
[IPaBOBEIM U MOPaIbHO-ITHYECKUM HOPMAaM;

- HCIIONIb30BaTh CPEACTBA HH(MOPMALMOHHBIX M KOMMYHHMKAaI[HOHHBIX
TEXHOJIOTMil B  PELICHUM  KOTHUTHBHBIX, = KOMMYHHUKATHBHBIX U
OpraHM3allMOHHBIX 3334 ¢ COOMIONEeHNEM TPeOOBaHMH SPTOHOMHKH, TEXHUKI
6€3011acHOCTH, THIUEHBI, PECYPCOCOEPEIKEHHS, IPABOBBIX U ITUYECKUX HOPM,
HOPM MH()OPMALIMOHHOM 0€3011aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI HHPOPMALUH,
uH(pOpMaLMOHHON 0€30I1aCHOCTH JIMYHOCTH;

BBIBOJIbI HA OCHOBE 3THX PE3yJbTAaTOB;- YMETh aHAIM3UPOBATh XMMHUUYECKYI0 HH(POPMALMIO, OTy4aeMylo U3
Pa3HBIX HCTOYHHUKOB (CPECTB MaccoBoi nH(opMariu, cetb IHTEepHET U Apyrue);

IIPb 6. BrnameHne OCHOBHBIMH METOJaMH HAydHOTO MO3HAHMS BEHIECTB M XHMHYECKHX SIBICHUH
(HaboieHe, U3MEpPEeHHe, IKCIIEPUMEHT, MOJICTTUPOBAHHE);

IIP6 7. CdhopMUpOBaHHOCTh YMEHHH MPOBOAMTH pPacdeTbl MO XHMHYECKHM (OpMyIaM W ypaBHEHHUSIM
XUMHYECKHX PEaKIUi ¢ HCIONb30BaHUEM (PU3MUECKHX BENUUYHMH, XapaKTEepU3YIOIIUX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMajbHbIC YCIOBHs) Ta30B, KOJMYECTBA BELIECTBA;
UCHOJIb30BaTh CHCTEMHbIE XMMMYECKHME 3HAHMS JUIS HPUHATHS DELICHUH B KOHKPETHBIX JKU3HEHHBIX
CHUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMH H HX IPUMEHEHHUEM.

OK 04. DddextrBHO
B3aUMOJIEIICTBOBATb 1
paboTarth B KOJUIEKTUBE U
KOMaHIe

- TOTOBHOCTb K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEIEICHHIO;
-OBJIQJICHUE  HABBIKAMH  y4eOHO-UCCIICNOBATENbCKOM,  MPOCKTHOW M
COIMAJIBHOM 1eATEIbHOCTH;

OBJ1a/IeHHE YHUBEPCATIbHBIMU KOMMYHUKATUBHBIMU ICHCTBUAMMU:

0) CoBMeCTHasI JIeATECIbHOCTD:

- IOHMMAaTh ¥ UCIIOJIb30BaTh MPEUMYIIECTBa KOMAHJAHON U MHAUBHUIYaIbHOU
paboTsl;

- TIpPUHAMATh L[EIH COBMECTHOH IEATENbHOCTH, OpraHHW3OBBIBATH U
KOOPAMHHUPOBATh ACHCTBUSA MO €€ JOCTHXKEHHUIO: COCTABIATh IUIAaH JCHCTBUIA,
pachpesensiTh poiard C YY€TOM MHEHUI y4aCTHHUKOB OOCYXKIAaTh Pe3yJbTaThbl
COBMECTHOH paboTHI;

- KOOPIMHUPOBATH W BBIIOJHATH PabdOTy B YCIOBHSAX PEAIBHOrO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHYS;

- OCYWIECTBISITH IIO3WTHBHOE CTPATETMUecKOe MOBEIECHHE B Pa3INIHBIX
CUTYaIHUSX, TIPOSIBIISITH TBOPUECTBO U BOOOpaXKeHHE, ObITh HHUIIMATUBHBIM
OBIajieHre YHUBEPCATIbHBIMU PETyJIATUBHBIMHU JEHCTBUSMU:

T) IpUHATHE ce0sl ¥ APYTUX JFofeit:

- IPUHUMATh MOTHBBI U apIyMEHTBI IPYTHX JIIO/ICH MPU aHAIN3e Pe3yJIbTaTOB
NIeSITeNIbHOCTH;

- IPU3HABATh CBOE IPABO ¥ IIPAaBO APYTUX JIFOJEH Ha OIIHOKH;

- pa3BHUBaTh CIOCOOHOCTh MOHMMATh MU C MO3UIMU IPYTOr0 YEIOBEKA;

ITPB 8. ChopMUPOBAHHOCTD YMEHHIT TIIAHUPOBATh U BBIIOIHATH XUMHYECKUH dKCIEPHMEHT (IIPEBPAILCHHS
OpraHMYecKHX BEIIECTB NPH HArpeBaHHH, HOJYYCHHE JTHICHA U HM3YyYeHHE ero CBOMCTB, KauyeCTBEHHBIE
peaKiMy Ha ajbAerHibl, KpaxMal, YKCYCHYI0 KHCIOTY; JCHATypauus OeJIKOB IPU HarpeBaHWH, LBETHBIC
peakiyy OEIKOB; MPOBOAMTH PEAKLIHHM HOHHOTO OOMEHA, ONpEeAeIATh Cpedy BOJHBIX PAacCTBOPOB,
KaueCTBEHHBIE DEaKIMH Ha Cynb(aT-, KapOOHAT- M XJIOPHI-aHUOHBI, Ha KAaTHOH aMMOHHS; peIIaTh
9KCIEPUMEHTAIbHbIE 3a/1aul 110 TeMaM "Mertawibl" u "Hemeranibl") B COOTBETCTBUU C IPaBUIAMH TEXHUKU
0e30MacHOCTH MpU OOPAILEHUH C BEIECTBAMH U JJa00PAaTOPHBIM 000PYI0BAaHUEM; MIPEACTABIIATH PE3YIIbTAThI
XHMHYECKOTO JKCIIepHMeHTa B (JopMe 3aIHCH YpaBHEHUH COOTBETCTBYIOIIMX peakmuil U (GOpMysIHpOBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJbTaTOB;- YMETh aHAIM3UPOBATh XMMHUYECKYI0 HH(POPMAIMIO, TOTy4aeMyI0 U3
Ppa3HbIX HCTOYHUKOB (CPEACTB MaccoBoi MH(MOpMaluu, ceth VIHTepHET u Apyrue);

OK 07. ConeiicTBOBaTH
COXPaHEHHUIO OKPYXKaroIen
cpenpl,
pecypcocOepexeHHIo,
TIPUMEHSTH 3HAHUS 00
U3MEHEHHH KINMaTa,
TIPUHIHIBI OEPEeKIUBOTO
MIPOM3BOAICTBA, 3P PEKTHBHO
JieliCTBOBATh B
YpE3BBIYAIHBIX CUTYaUsIX

B 061acTi 5KOIOTHYECKOTO BOCITHTAHHS:

- c(OPMUPOBAHHOCTh JKOJOTHMYECKOH KYNbTYpbl, IOHUMAHUE BIIHSIHUS
COIIMANbHO-)KOHOMUUYECKHX MPOIECCOB HA COCTOSHHE IPUPONHOH U
COIIMANBHOI Cpefibl, OCO3HAHUE IJIOOAIBHOTO XapaKTepa HKOIOTHUECKHX
npobiem;

- IUTAHUPOBaHME M OCYIIECTBICHUE NEUCTBUII B OKpy)Kalolled cpene Ha
OCHOBE 3HaHUS LIeel YCTOMUNBOro pa3BUTHUS UEIOBCUECTBA;

AKTHBHOE HENpPHATHE JISHCTBUIN, MPUHOCAIINX BPEJ] OKpYXkarollel cpene;

- YMEHHE MPOTHO3MPOBATh HEOIATONPUATHBIC dKOJIOTHYECKHE MOCICACTBUSL
MpeANPUHUMAEMbIX ACHCTBHM, MPelOTBpaaTh UX;

- pacIIMpEeHHUe OIbITa JEATEIbHOCTH 3KOJIOrHUECKOM HalpaBIeHHOCTH;

- OBJIa/ICHUE HABBIKAMH YUeOHO-HCCIIEI0BATENbCKOMN, IPOCKTHOU U

IIPB 1. ChopMHPOBaHHOCTH MPEACTABICHUN: O XMMHUYECKOI COCTABIISIONIECH €CTECTBEHHOHAYYHOI KapTHHBI
MHpa, POJIM XHMHHU B TIO3HAHUH SIBIICHUH IPHPOJB], B (POPMHPOBAHUH MBIIUICHHS U KYJIbTYPhI JUYHOCTH, €€
(YHKIHOHAIBHOH TI'PaMOTHOCTH, HEOOXOAMMOW JUI pEIICHUsS NPAKTHIECKUX 3aad H JKOJIOTHIECKH
000CHOBAHHOTO OTHOIIECHHUS K CBOEMY 3I0POBBIO U IIPHPOAHOH Cpezie.

ITPB 10. ChopMHpOBaHHOCTH YMEHHI COONIONATH IPABHIa YKOJOTUYECKH IIeJIeCO00Pa3HOro MOBEICHUS B
OBITY U TPYIOBOIl IEATEILHOCTH B IIEISIX COXPAHEHHS CBOETO 3[0POBbS U OKPYXKAIoIIeil IPUPOIHOI Cpeasl;
YUHTHIBATh OIIACHOCTh BO3ACHCTBUS HA JKUBBIE OPTaHH3MBI ONPEEICHHBIX BEIIECTB, IIOHHMAs CMBICIT
MIOKa3aTes MpeJiebHOM J0MyCTHMOil KOHIIEHTPAIHH.




COIMAJIBHOM JIeATEIbHOCTH;

TIK 2.3 BrisiBiiaTe
TpeOOBaHUs K
MOJICpHH3ALUH

HUHTETrpalluOHHBIX peI_HCHI/Iﬁ

B wacTtu TpyZ0BOTO BOCIIHTAHHUS:

- TOTOBHOCTb K TPY/Ly, OCO3HaHHE LICHHOCTH MaCTePCTBa, TPYIOIIO0HE;

- TOTOBHOCTb K aKTHUBHOH JIEATEJbHOCTH TEXHOJOTMYECKOH W COLMaIbHOU
HAMPABJIEHHOCTH,  CIMOCOOHOCTh ~ HWHHIMHUPOBATH,  IUIAHAPOBATH U
CaMOCTOSITENTLHO BBIMOJHSTE TAKYIO IESTENHHOCTD;

- HHTEpeC K pa3an4HbIM chepaM IpodecCHOHATBHOMN AeSITebHOCTH.

I[P 2. BnajgeHue CHCTEMOM XHMHYECKUX 3HAHHUI, KOTOpas BKIIIOYACT: OCHOBOIOJATAMOLIME TOHSATHS
(XMMHYECKHI DJIEMEHT, aTOM, dJIEKTPOHHAsT 000JI0UKa aToMa, S-, p-, d-dJIeKTPOHHBIE OpOUTAI ATOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIECHHs, XUMHUYECKass CBf3b, MOJIb,
MOJISIpHasi Macca, MOJIIPHBIA 00BeM, YIJIepOJAHbI CKeleT, (PyHKIHOHANbHAs TPYIIa, PajuKall, H30MepHs,
HM30MEpHl, TOMOJOTUYECKUH psif, TOMOJIOTH, YIJI€BOAOPOABI, KUCIOPOJ- M a30TCOAEpIKAIINe COSIUHEHUs,
OMOJIOrHYeCKH aKTHBHbBIC BellecTBa (YIJICBOABI, JKHPbI, OCJIKH), MOHOMEp, MOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPDHBIE ~ COCIAMHEHUS, KPHCTAJUIMYECKas  pEIIeTKa, TUIBl  XHUMHYECKHX  peaKiuid
(OKHCITHTENILHO-BOCCTAHOBUTEIIHBIC, 3K30-M HJHIOTEPMUYECKHE, PEAKLIHH HOHHOTO OOMEHa), pacTBOp,
JIEKTPOJIUTHI, HEIEKTPOIUTBI, IIEKTPOIUTUYECKAs JUCCOLMALMS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XHMHYECKOM pEakiiy, XMMHYECKOe PaBHOBECHE), TECOPUH W 3aKOHBI (TEOPHS XUMHYECKOIO CTPOCHHS
opranndeckux Bemiects A.M. ByTiiepoBa, Teopusl JIEKTPOIUTUYECKOH AUCCOLUAINN, IEPUOANIECKUN 3aKOH
J.M. MenneneeBa, 3aKOH COXPaHEHHS MAacChl), 3aKOHOMEPHOCTH, CHMBOJMYECKUH S3bIK XUMUH,
(bakTOJIOTMYECKUE CBEJCHUSI O CBOMCTBAX, COCTAaBE, MOIYyYCHHUH U OS30IIACHOM HCIIOJIb30BAaHUH BaXKHEUIINX
HEOPraHMYECKUX U OPraHMYECKUX BEIICCTB B OBITY M MPAKTHICCKON JCSATEILHOCTH YeJIOBeKa; HAMMCHOBAHHS
XUMHUYECKHX COCJMHEHUH MEXIYHApOJHOr0 COH3a TEOPETHYECKOW M NMPUKIAIHOW XMMHU U TPUBHAIbHbIE
Ha3BaHUS BAXHEHIIMX BELICCTB. YMETh MPOBOAUTH PAaCYeThl 10 XUMHUYECKMM (OpPMYJIaM U ypaBHEHHUSIM
XHMHYECKHX PEaKIMd C KCIOJIb30BaHUEM (M3MYSCKUX BEJIMYMH, XapaKTEPU3YIOIIUX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI.




2. CtpykTypa U cozieprkaHue o0meo0pa3oBaTeIbHON JUCIUIIINHBI

2.1. O6beM AUCIHUILITHHBI U BUIBI y4eOHOH paboThI

Bupa yuebHolt paboTh

O0beM B yacax

O6beM 00pa3oBaTeIbHO IPOrpaMMbl AUCLMILTHHBI 72
O06BEM paboThI CTYICHTOB BO B3aUMO/ICHCTBHY C IPEIIOIaBaTEIeM 72
B T.4.

OCHOBHOE COJIepIKaHHE 64
BT. 4.

TEOPETHIECKOE 00yIeHHE 28
MIPAaKTUYECKUE 3aHATHS 30
11a00paTOPHbIE 3aHSITHS 6
ITpodheccnoHaTEHO-OPHEHTHPOBAHHOE COJEPIKAHHE (COACPIKAHUE IPHKIIAHOTO MOLYJIIS) 6
BT. 4.

TEOPETHYECKOE 00yUYEeHUE 4
HPAKTUYECKUE 3aHATUS

IIpomexxyTouHas arrectais B hopme nuddepeHIIPOBaHHOTO 3a4eTa 2




2.2. TemaTHUuECKUH IUIaH U COJEPIKAHUE AUCIIMILUINHBL

HaumMeHnoBaHue pa3nenos U TeM

Copneprkanue yqeOHOro Matepuaia u ()opMbl OpraHU3alUN JAESITEIbHOCTH CTYIEHTA

O0bem B yacax

Konasl komneTeHmii
(hOpMHPOBAHUIO KOTOPBIX
CIOCOOCTBYET JIEMEHT

IporpaMm
1 2 3 4
OCHOBHOE COJIep)KaHHE 64
Pasnen 1. TeopeTnueckue OCHOBBI XUMUHU 26
Tema 1.1. CozepxaHue yaeOHOro MaTepHana 4 OK 01
OCHOBHBIE XUMUYECKUE TIOHATHUS U
3aKOHBI, CTPOCHUE aTOMOB XMMMHYECKUX | | Xymuueckuil ssieMeHT. AToM. SIApo aToma, W30ToIbl. DJIeKTPOHHAS 000I04Ka. JHEPreTHUeCKre YPOBHHU, OLYPOBHH. ATOMHbIE OpOHTAIH,
SJIEMEHTOB S-, p-, d- amemenTbl. OCOOEHHOCTH PaCHIPENEICHHUS IEKTPOHOB 110 OPOHTAISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOI0B. DICKTPOHHAS 2
koH(pHrypauus atroMmoB. OCHOBHbIC XHMHYECKHE 3aKOHBI.
B TOM umcIle, NpakTHYECKHUX 3aHATHH 2
1. IlpaxTuueckoe 3aHATHE. «OCHOBHBIE KOIMYECTBEHHbIE 3aKOHBI B XMMHHU U PACUEThl 10 yPaBHEHUSM XUMHUYECKUX peaKluii». 2
Tema 1.2. ConeprxkaHue yueOHOTO MaTepuaa 4 OK 01
IHepromaeckuii 3aK0H U B ToM 4mclie, NPaKTHYECKUX 3aHATHIA 4 OK 02
Iepronnueckas cucTeMa XMMU4YECKHX IIK 1.5
anemenToB JI. M. MeHzeneeBa, nx cBsi3b | |, TIpaxTideckoe 3aHsaTHe. «M3yueHne epHOMUECKHX 3aKOHOMEPHOCTEH M X B3aHMOCBSI3H CO CTPOEHHEM aTOMOB. 2
C COBPEMEHHOMU TE€OpUEH CTPOSHUs
aTOMOB
2. IIpakTrueckoe 3ausaTHe. «/3ydeHne NepuoANYECKHX 3aKOHOMEPHOCTEH 1 MX B3aHMOCBSI3H CO CTPOSHUEM aTOMOBY. 2
Tema 1.3. CozepxaHne y4eOHOro MaTepraa 4 OK 01
Crpoenne BemecTa | 1. CtpoeHue BemecTBa. XUMHYECKast CBs3b. BHIbl XUMUUECKOM CBS3M (KOBAJIEHTHAsI HEMOJSIPHAS U TTOJISIpHAs, MOHHAS, METAIUTNYECKast). 2
U [pUPOJA  XUMHUYECKOH  CBs3H. | MexaHHM3MbI 06pa30BaHKs KOBAIEHTHON XMMUYIECKOH CBsA3H (0OMEHHBII M TOHOPHO-aKLENTOPHbIH). BomopoaHas cBs3b. BaleHTHOCTD.
MHuoroobpasue BenecTs DIeKTPOOTPULATEIHHOCTE. CTeIeHb OKUCIIeHNS. VIOHBI: KaTHOHBI M aHUOHBL.
B ToM umcie, mpakTHYECKHUX 3aHATHH 2
1. IlpaxTuueckoe 3aHsaTre. «CTpoeHUE BEIECTBA H IPUPOAa XUMHIECKOH CBSI3H». 2
Tema 1.4. ConeprxaHue yueOHOTO MaTepraia 3 OK 01
Knaccudukanus, OK 04
H HOMEHKIIATypa HeOpTraHHUCCKUX 1. Knaccu¢ukaims: HeopraHu4eckux BemiecTB. HoMeHKIaTypa HEOpraHNUECKUX BENIECTB (OKCHJBI, THIPOKCHIBI, KUCIIOTHI, cou). BemecTBa
BELIECTB MOJIEKYISIPHOTO M HEMOJIEKYIISIDHOTO CTPOEHHUsS. ArperaTHbIe COCTOSIHHUS BelecTBa. Kpucrammmdeckue M aMOpQHBIC BEIECTBA. 3aKOH 1
IOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPHCTALIMYECKHX PEMICTOK (aTOMHAs, MOJICKYISIpHAs, MOHHAs, MeTajulpdeckas). 3aBUCHMOCTB
CBOJICTBA BENIECTB OT TUITA KPUCTAJUTMIECKOH PENIETKH.
B ToM uncie, npakTHYeCKHUX 3aHATHI
1. IlpakTnueckoe 3aHsTre. «HOMEHKIaTypa HEOPraHMIECKHUX BEIECTBY. 2
Tema 1.5. ConeprxkaHue yueOHOTO MaTepHrana 1 OK 01




THIbl XUMUYECKUX peaKL1i 1. Xumudeckas peakuus. Kiaccupukanus XUMUYECKHX PEaKUUi B HEOPraHMYECKOH M OPraHUYECKOH XHMHHU. 3aKOHBI COXPAHCHHUS MAacChl OK 02
BEIIECTBA, COXPAHCHMS M MPEBPAIICHUS SHEPTHU TPU XMMHYECKHMX peakuusx. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH (ypaBHEHUS K 1.5
OKHCIICHHUS-BOCCTAHOBIICHHSI, CTCIICHb OKHCIJICHUS, OKHCIIUTEIb U BOCCTAHOBUTENb, OKHCIUTEIFHO-BOCCTAHOBHTENBHbEIE PEAKIUU B NIPUPOJE,
IPOU3BOJICTBEHHBIX IIPOLECCAX U XKU3HEEATEILHOCTH OPraHU3MOB).
1
Tema 1.6. CozepxaHue yaeOHOro MaTepHana 4 OK 01
CKOpOCTb XUMHYECKHX PEAKIIH. OK 02
XUMIICCKOC DABHOBECHE 1. CKOpoCTb peaknuy, ee 3aBUCHMOCTh OT PAa3NIUYHBEIX (PAaKTOPOB: IPUPOAB! PEarHpyIOUX BEIIECTB, KOHIEHTPAIIUH PEarupyIOMUX BEIeCTB, K 1.5
P TeMIepaTypbl M IUIOMAAH PEAKUHOHHOW MOBEpXHOCTH. TerwioBbie 3P(HEeKThl XUMHUUYECKUX PEAKLMil: 9K30- M IHIOTEPMUYECKHE PEaKLIUH. 2 ’
OOpartuMble peakuuy. XUMUYecKoe paBHOBecHe. DaKkTOpbl, BIMAIOIME HA COCTOSHUE XUMHUYECKOr0 paBHOBECHs (KOHLEHTPALUS PEarcHTOB
WITH TIPOJYKTOB PEaKIuy, faBieHue, Temueparypa). [Ipunmun Jle [latense.
B TOM umcIle, NpakTHYECKHUX 3aHITHH
1. Ipaktideckoe 3aHsATHE. «BInsHUE pa3nMYHBIX (AaKTOPOB HA CKOPOCTh XUMUYECKON PEeaKIiny.
Tema 1.7. CoJeprkaHue yueOHOro MaTepuaa OK 01
PacTBOpbI, TEOPHst HEKTPOIUTHIECKON PacTtBopsI. Bujtbl pacTBOpoB 1o coziepKaHHIO pacTBOPEHHOTO BellecTsa. PactBopumocts. IlonsTie 0 aucnepcHbIX cuctemax. Mcrunnble u OK 02
NUCCOLMAIMHI U HOHHBIH 0OMEH KOJUIOMIHBIE pacTBOpEI. MaccoBast oist BemecTa B pactBope. Ilonstne o BomopoxHoM mokasarene (pH) pactBopa. DieKTporuTHIecKas 2 OK 04
nccoupanys. CHIIbHBIC U c1a0ble 3JIEKTPOJIMTHI, HEAJIEKTPOIUTHI. Peakuuu HOHHOro oOMeHa. OK 07
B ToM umcie, 1abopaTopHBIX paboT 2 K 1.5
1. JTabopatopHast padota Nel «IIpuroroBieHre pacTBOPOBY. 2
KonTtponbHas pabota 1 CTpoeHHe BelecTBa  XUMHUYECKUe peakiny (1o pazaeny 1) 2
Paznen 2. Heoprannueckast XuMust 10
Tema 2.1. CoJeprkaHne yueOHOTro MaTepraia 6 OK 01
DuU3HKO-XUMHYECKUE CBOHCTBA Meraws. ITonoxenne MeTamioB B ITepHOAMYECKON CHCTEME XHMHYECKHX 37eMeHTOB. OCOGEHHOCTH CTPOCHHS SJICKTPOHHBIX 06OJIOYEK OK 02
HEOpPraHMYCCKHNX BCIICCTB aToMOB MeTauioB. O6mme ¢Qusmdeckne cBoiicTBa MeTauioB. CIUIaBbI METAUIOB. JNEKTPOXUMHYECKUI sl HAMPSHKCHHH METaJIOB. 1 OK 04
XuMHYecKHe CBOWCTBA BaKHEHIINX METAJUIOB (HATPUi, KaJdui, KaJdbLUi, MarHUH, aJIOMUHUH, IIUHK, XPOM, XKEJIe30, MeJlb) U UX COCAUHECHUMH. MK 1.5
O61pe crocoObl HomydeHus: MeTaiuloB. [IprMeHeHre MeTauIoB B OBITY M TEXHHKE.
Hemeramnsl. Ilonoxenne HemeramioB B Ilepuoaudeckod cucrteMe XuMH4eckux sneMeHtoB JI.M. MeHneneeBa u OCOOEHHOCTH CTPOCHUS
aToMoB. Du3HYecKne CBOMCTBAa HEMETALIOB. AJUIOTPOIHNS HEMETaJUIOB (Ha NMpUMepe KHCIoposa, cepbl, Gocdopa u yriaepona). XuUMHIECKHe 1
CBOIiCTBa M NPUMEHEHNE BAKHEHIINX HEMETAJUIOB (TaJOTeHOB, Cephl, a30Ta, pocopa, yriepoga W KpeMHHS) H UX COSAWHEHHI (OKCHIOB,
KHCJIOPOZICOAEPKAIIMX KUCIIOT, BOZOPOAHBIX coeMHEHNH). [IpuMeHeHne Ba)KHEHIINX HEMETAJUIOB M UX COSIMHEHUI.
XVMHIYecKHe CBOWCTBA OCHOBHBEIX KJIaCCOB HEOPTaHMYECKHX BEIIECTB (OKCHIOB, THIPOKCHIOB, KHCIOT, colei n ap.). ['eHeTnueckas CBs3b
HEOPraHHYeCKHX BELIEeCTB, MPUHAISKAIINX K Pa3IMYHBIM K1accaM. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IPOCTHIX BEIECTB, BOAOPOJHBIX 2
COCIUHEHHH, BHICIINX OKCHIOB U THIPOKCHIOB.
B TOM umcIie, MpakTHYECKHUX 3aHATHH 2
1. IlpakTnueckoe 3ausTre. «PU3NKO-XUMHYECKHE CBOWCTBA HEOPIaHHIECKUX BEIECTB). 2
Tema 2.2 Conepxanue yueOHOro MaTepHaia OK 01
VnenTH(HKAINS HEOPTaHHIECKUX B ToM uucne, na6opaTopHbIX paboT OK 02
BEIIECTB OK 04
1. JlaboparopHas pabora Ne2 «MneHTr(rKaIysa HEOPraHMIECKUX BEIIECTBY. 2
Kontponbras pabora 2 CBolicTBa HEOPraHNYECKHUX BenlecTs (110 pasnery 2) 2




Paznen 3. Teopernueckre OCHOBBI OPraHUYECKONH XUMHUH

4
Tema 3.1. CozepxxaHne yaeOHOTO MaTepHaa 4 OK 01
Kraccuduxanms, ctpoenue u
HOMEHKJIATypa OPTaHHYECKHX BEIIECTB IIpenmer opraHHMYecKOil XMMHU: €€ BOSHHKHOBEHHE, Pa3BUTHE M 3HAUCHHE B IOTYyYEHUH HOBBHIX BEIIECTB H MaTepHasoB. TeopHs CTpoeHHs
JIEATENBHOCTH YENIOBEKa opraHmdeckux coeauHeHHii A.M. byriepoBa, eé ocHoBHbIe monoxeHHs. CTpYKTypHbIC (GOpPMYNIBI OpraHMYecKHX BemecTB. ['omoinorus,
u3oMepus. XMMUYECKast CBSI3b B OPraHMYECKHX COSMHEHHUSX: KPAaTHBIC CBA3M, G- U TT-CBSI3U. 2
IIpencrasnenue o KIaccu(uKay OpraHNYecKUX BemecTB. HoMeHKIaTypa opraHH4ecKuX COSAUHEHMI (CHCTeMaTHdecKas) i TPUBHAIbLHBIE
Ha3BaHUs BAKHEHUIINX NpeCcTaBUTeNeHl KIacCOB OPraHMIECKHX BEIIECTB.
B ToM umcne, nmpakTHueckux paboT 2
1. Ilpaxtuueckas pabora. «KHoMeHKIaTypa OpraHH4eCKHX BEILIECTBY. 2
Pasnen 4. YrieBogopoast 6
Tema 4.1. ConeprxkaHue yueOHOTO MaTepraa 4 OK 01
YrneBogopoabl ¥ UX IPUPOIHBIE OK 02
HCTOYHHUKH . OK 04
1. IpenenbHble YriaeBOAOPOIbI (AIKAHBI): COCTAB M CTPOCHHE, TOMOJOTHUYECKHU psiA. MeTaH W 3TaH: COCTaB, CTpOeHHE, (DH3UYECKHE U 1 MK 1.5
XMMHUYECKHE CBOWCTBA (PEAKIMU 3aMELICHHs U TOPEHHUS ), II0JIyYE€HHUE U IIPUMEHEHHE. ’
2. HempenenbHble yriaeBo1opo/bl (IKEHbI, alKaJAUeHbl, aJKUHBI). AJKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN psil. DTHICH U HPOIMJIICH:
cOCTaB, CTpOeHHE, (H3MYeCKHe W XHMHUYECKHE CBOWCTBA (PeakIMU THIPHPOBAHUS, TaJOTCHUPOBAHUS, THIPATalUH, OKHUCICHUS U
MOJINMEPH3AINH) OJIyIeHNEe U IIPUMEHEHHUE.
Ankanuensl: Oyraguen-1,3 u MetwiOyraaueH-1,3, XUMUUECKOE CTPOECHHE, CBOWCTBA (peaKLysl MMOJMMEpPHU3aLMK), IPUMEHEHHE (11 CUHTE3a 1
HPUPOIHOTO U CHHTETHIECKOr0 KaydyKa U Pe3HHBI).
AJIKVHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOIMYECKHIl psl. AIETHICH: COCTaB, XMMHYECKOE CTpPOEHHE, (DM3HYECKHe W XHUMHYECKHE
CBOHCTBA (PEaKINK M'HAPUPOBAHMS, TAIOTCHUPOBAHNS, THAPATALIME TOPEHHS), OMy4EeHHE U TIPUMEHEHNE (MCTOYHUK BBICOKOTEMIIEPATypPHOTO
TUIAMEHU JUIS CBapKHU U PE3KH METAIIOB)
3. Apomaruyeckue yriaeBoaopoabl (apeHsl). BeHzon u Toiyos: cocrtaB, cTpoeHHe, (U3MUECKME W XMMHYECKHE CBOMCTBA (peakuuu
TajJOreHUPOBaHMsI M HHUTPOBAHWS), IONy4YeHHE M IpHMeHeHWe. TOKCHYHOCTh apeHOB (BIMSHHE O€H307a Ha OpPraHM3M 4YelOBeKa).
Ienernyeckas CBsi3b MEXAy YIJIEBOJOPOJAMH, NPHHAUICKAMMMHE K DPasiMYHBIM KiaccaM. IIpHpOIHbIE HCTOYHHKH YIJICBOZOPOIOB. 2
Ilpuponublii Ta3 u momytHble HedTaHble Tasel. Hedrh m e€ mpoucxoxaenue. CriocoObl mepepaboTKH HE(PTH: NMEPETrOHKA, KPEKHHT
(TepMuueckui,  KaTanuTHYecKWi), Tmpomu3. IIpomykThl — mepepabOTKM  He(TH, WX IPUMEHEHHE B  IPOMBIIUICHHOCTH
u B ObITy. KaMeHHBIH yrosib ¥ NPOIYKTHI €ro nNepepadoTKH.
Tema 4.2. Coxnepxanne yaeOHOTO MaTepHaa 2 OK 02
DU3HKO-XUMHUYECKHE CBOHCTBA OK 04
YITIEBOZIOPOIOB B ToM umcre, 1a00paTOpHBIX paboT 2
Jlaboparopras pabota Ne3 «CBoiicTBa yriIeBOLOPOIOBY. 2
Paznen 5. Kucnopoznoconepsxaiiye OpraHH4ecKue COeTMHEHHS 10
Tema 5.1. Coxnepixanne yaeOGHOrO MaTepHaa 1 OK 01
Crnuptsl. ©enon OK 07
1. IlpenenbHble OJXHOATOMHBIE CIUPTHI (METAaHON M 3TAHON): CTPOCHWE, (DH3WYECKHE M XUMHYECKHE CBOICTBA (PEaKIMU C aKTHBHBIMH
METaJLIaMH, TJIOrEeHOBOAOPOaMH, TOPEHHE), IPUMEHEHHE. BOIOpOHEIC CBA3M MEXIY MOJICKylaMH CIHpToB. PHU3HOIOrHYecKoe IeiCTBIE 1

METaHOJIa ¥ 3TaHOJA Ha OPTaHU3M 4eloBeka. MHOroaTOMHbIC CIIMPTHI (ITUICHIIINKOIb U TIULEPHH): CTPOCHHE, (pU3HIECKHE U XUMUICCKHE
CBOJiCTBa (B3aHMMOJICHCTBIE CO IETOYHBIMH METAJUIAMH, KAYeCTBEHHAs! PeaKIysl Ha MHOTOATOMHbIE CIUPTHI). DU3HOIOrHYecKoe NeficTBHE Ha

10




OpraHusM 4e€JIOBEKa. HpHMeHCHI/IC TIUOEepUHA U STUJICHITIMKOJIIA. ®denou. CTpOCHHC MOJICKYIIbI, (1)[/[31/['—[601(1/[6 M XMMHUYECKHUE CBOHCTBA (peHona.
TOKCHYHOCTB Q)eﬂona, €ro q)HSHOHOFH'{eCKOS JieiicTBUE Ha OpraHu3M 4€JI0BCKa. HpI/IMeHCHI/Ie (1)6HOJ'Ia.

Tema 5.2. CozepxxaHue yaeOHOTO MaTepHana 1 OK 01
Anbaeruipl. OK 02
Kap6oHOBbIE KHCITOTEL 1. Anpmeruasl U KeToHHI (GopManbaerun, aneTanbAerdy, aleToH): CTPOeHHe, (GU3NIeCKHe U XUMUUSCKIe CBOMCTBA (PEaKIUH OKUCICHUS U OK 04
Croxusie pupsr BOCCTaHOBJICHNS, KaUeCTBEHHBIE PEAaKIUN), NOMydeHHe U npuMeHeHHe. OXHOOCHOBHEIE IpeIeNbHbIe KapOOHOBEIE KHCIOTHI (MypaBbUHAs U
YKCyCHasi KHCIIOTBI): CTpOCHHE, (HH3MYECKHEe W XMMHYECKHE CBOiicTBa (0OLIME CBOICTBAa KHCIIOT, Peakuus dTepu(pHKALNK), HOIYYeHHE U 1
npuMeHeHne. CTeaprHOBasi U OJEMHOBAst KUCIOTHI KaK MPEICTAaBUTEIH BBICIINX KapOOHOBBIX KHCIIOT. MblIa Kak COJM BBICIINX KapOOHOBBIX
KHUCIIOT, X Motomee aelicTBue. CroxHble dQUPH Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['mapomun3 crnoxHbEIX 3¢upos. XKupsl. 'uapomms
skupoB. [IpumeHenue xxupoB. buosornyeckas poib KUPOB.
Tema 5.3. ConeprxaHue yueOHOro MaTepuaia 4 OK 01
VrieBompl - . OK 02
YrieBojpl: cOCTaB, KJIacCH(pUKALMS YTIIEBOAOB (MOHO-, M- U HOJIMCAaXapu/bl). ['0K03a — npocTeiIuii MOHOCaXapuJl: OCOOEHHOCTH CTPOCHHS OK 04
MOJIEKYIIbI, (pU3HIEeCKHe U XUMUYECKHe CBOMCTBA TIIIOKO3bI (B3auMozeiictBue ¢ runpokcuaoM Meau (II), okucieHne aMMHaYHBIM PacTBOPOM
okcuna cepebpa (I), BoccTaHOBiIEHHE, OpOXKEHHE IJIFOKO3bl), HAXOXJIEHHE B MPUPOJE, NPUMEHEHHE IJIHOKO3bl, OMOJOrMuYecKas pojib B 4
JKU3HEJEATEIPHOCTH opraHm3Ma 4venoBeka. Porocuntes. Ppykroza kak nsoMep rimokosbl. Caxapo3a — NpeCcTaBUTENb AUCAXAPHIOB,
THAPOJIN3 caxapo3bl, HAXOXKJIEHHE B IPHPOJEe U NpuMeHeHHne. [lonmcaxapuibl: Kpaxmal H LEJUII0n03a Kak IpHpoaHsle moiauMepsl. CTpoeHue
KpaxMaJa H LeJUII0I03bl, pU3MIecKre 1 XUMUUSCKUe CBOMCTBA KpaxMaia (TUAPOJIN3, KaueCTBEHHAs PEaKkIys C HOJIOM).
Tema 5.4. Conepxanue y4eOHOro MaTepuana OK 01
DU3HKO-XUMUUECKHE cBoiicTBa OK 02
B ToM umcine, npakTHIECKHX paboT
KHMCJIOPOZIOCOAEPKAILUX ~ OPraHUYeCKUX 7 OK 04
COCTMHEHUH 1. INpakTuyeckas pabora. «HoMeHKIaTypa KHCIOPOJOCOIEPHKAIINX OPraHUYECKHX COCIMHEHUIT.
2. lpakTryeckas padora. «XUMUUECKUE U (PU3NIECKHE CBOMCTBA KUCIOPOIOCOAEPIKAILUX OPIraHUYECKUX COCIMHEHUS. 2
Paznen 6. Azorcoaepxaliye opraHM4ecKie COSTMHEHNS 4
Tema 6.1. Coneprxanue yueOHOTO MaTepraia 4 OK 01
AMMUHBI vR— = OK 02
AMHHORHCAOTEI 1. AMHHBI: METHJIAMHH — IPOCTEHIINHA NMpPEeICTaBUTEIb aMHUHOB: COCTaB, XHMHYECKOE CTpOCHME, (DH3MYECKHEe M XMMHUYECKHE CBOWCTBA, OK 04
e ’ HaXOX/ICHHUE B IIPUPOJIE. AMHHOKHCIOTHI Kak aM()OTepHbIE OpraHn4ecKre coeanHeHus. OU3nueckue i XUMHYECKHE CBOIICTBA aMHHOKHUCIIOT
(Ha mprMepe IIHIMHA). Broiornyeckoe 3HaueHHEe aMHHOKHCIOT. [lenTuapl. Benkn kax mpuponusle nonuMepsl. [lepBrudHasi, BropudHas U 2
TpEeTHYHas CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBA OEIKOB: THAPOIIN3, ICHATypallis, Ka4eCTBEHHbIC PEAKIINK Ha OCIIKH.
B ToM umcIe, mpakTHIECKHX paboT 2
1. IIpaktuueckas pabora. «CBONHCTBA a30TOCOEPKANIMX OPTaHUYECKUX COCAUHEHHI. 2
Pazznen 7. BoICOKOMONEKYIISIpHBIE COSIMHEHUS 2 OK 01
OK 02
Tema 7.1. ConeprxaHue yueOHOTO MaTepHraia 2 OK 04
ITnactMaccsl. K 1.5
Kayuyxu. Bonokua B ToM uncie, mpakTHYECKHX paboT 2
1. IlpakTnueckas pabota. «CHHTE3, aHATH3 ¥ KIACCH(HUKAINS BEICOKOMOJIEKYIISPHBIX COSMHEHHID 2
Konrponbhas padota 3. CTpyKTypa ¥ CBOHCTBa OPraHUYECKMX BEMIECTB (110 paszmenam 3-7) 2
[IpodeccronanbHO-OPHEHTUPOBAHHOE COZIEPKAHKE (COACPIKAHUE TPHKIIATHOTO MOJTYJIS) 6
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OK 01

OK 02
Pa3nen 8. Xumus B ObITY U IPOU3BOJCTBEHHOU JEATEILHOCTU YEIOBEKA 6 OK 04
OK 07
K 1.5
Tema 8.1.
X UMICOKUE TEXHOTOTMH CozepxxaHue yaeOHOTO MaTepHana 6
B [IOBCE/IHEBHON 1. IlpaBuna SKONOTUYECKH 1LIEIECOOOPAa3HOrO MOBEACHUS] B OBITY W TPYHOBOM [IEATENPHOCTH B LEIX COXPAaHEHHS CBOETO 370POBbS U
1 Ipo(heCCHOHATLHON JeATENLHOCTH OKpY)KaloIllell NPUPOAHON Cpeibl, ONACHOCTb BO3ACHCTBUA Ha >KMBbIE OpPraHU3Mbl OPraHMYECKUX BEIUECTB OT/EIbHBIX KJIACCOB
4eJIoBeKa (yrneBogopoabl, CIHPTHL, (DEHONBI, XJIOPOPraHHYECKHEe IIPOU3BOAHBIE, AaNBACTHABI U Jp.), I[OKa3aTelb MPEIeNbHO IOITyCTUMOMN
KOHIIEHTPALMK U €ro UCIONb30BaHHe. Pojb XMMHHU B 00ECIICUCHHH KOJIIOTHYECKOM, JHEPreTHUECKOM 1 MULIeBON O€30I1aCHOCTH, Pa3BUTUH
MEIMIMHbI, CO3JaHUM HOBBIX MAaTEPHAJIOB (B 3aBUCHMOCTH OT BHJA NPO(ECCHOHAIBHOH NEATENbHOCTH), HOBBIX HCTOYHHKOB SHEPIUH 4
(anpTepHATHBHBIE MCTOYHHKU dHepruu). [IoHATHE 0 HAyYHBIX METOJAaX MO3HAHMS BEHIECTB M XMMHYECKUX peakuui. IIpexcraBmeHus o0
O0IIMX HAy4YHBIX NPUHLHUIAX IPOMBIIUICHHOTO MOMYYeHUs BAXKHEHIINX BelIecTB (Ha NPUMepax MPOM3BOJICTBA aMMHAKa, CEPHON KHCIIOTHI,
MeTaHosla). XUMHUS U 370pOBbE 4YEJIOBEKa: IpaBuiia OE30MaCHOr0 HCIIOJIb30BAHUS JIEKAPCTBEHHBIX IIPErapaTroB, OBITOBOH XUMHUHU B
MIOBCEIHEBHOM JKH3HH.
B ToM umcne, mpakTHYECKHX 3aHITHI 2
1. Ilpaktuueckoe 3austue. «[IpuMeHeHNE XMMHUUYECKUX BELIECTB U TEXHOJIOTHH € y4eToM Oyny1ueit mpodeccCOHaIbHON AESTENEHOCTHY. 2
IIpomexyTrouHas aTrectaiys B popme nuddepeHInpoBaHHOTO 3a4eTa 2
72

Bceero
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3. YcioBust peanusanyu nporpamMmmsal 06HIGO6paBOBaTCJILHOI>‘I JACIHUTIINHBI

3.1. MaTepuanbHO-TeXHHYECKOE 00eCTIeueHUE

I[J'Iﬂ peanusaly NporpaMMbl JUCHUINIMHBI IPEAYCMOTPEH KaOHWHET XHUMHUH, OCHAIICHHBIN 060pyI[OBaHI/I€M, TCXHUYCCKMMU CPEACTBAMU 06yqemm.

Ne | HaumenoBanue 000py1oBaHus I KomnugectBo

I Crienpanu3upoBanHas MeOeNb U CUCTEMbI XPaHEHUS

OcHoBHOE 000pyHOBaHUE

1 Crou ydeHHYIeCKHit 13

2 Cryn ydeHHYecKHit 25

3 Cron npenogaBatens C SIMUKaMU 7 XPaHCHUS 1

4 Kpeciio npenonasaresis 1

5 HuTepaktuBHas naHens Lumien LMP6503ELRU 1

6 lxad nist xpaHeHHs y4eOHbIX T0COOHI 2

7 CTeH/ibl HACTEHHBIE 3

II TexHuuyeckue cpeacTa

OcHoBHOE 000pyIOBaHUE

1 CereBoil GpuiIbTp 1

2 MynbTHMeIHHBIA KOMIUIEKC (MyJIbTHMEMa-TIpoekTop Benq, akycTHueckas cucreMa Sven ), HaCTEHHBII 9KpaH 1

3 Komnbtotep npenogasareist (O~ " cripasodrHo-nipaBoBas cicTema KoncynsTant [Lmoc (cetepas daiin-ceppepHas 1
Bepest), antuBupycHoe 10O Kaspersky)

4 VR ouku (04kH BUPTyaJIbHOH peasibHOCTH) ¢ IO o xumuu 18

5 Ikad s xpanenus: VR obopynoBanust 1

111 [leMOHCTpalMOHHbIE y4eOHO-HATJISAHBIE [TOCOOUS

OcHoBHOe 000pyHOBaHHE

1 Hudpossie YMK Pa6oune mporpaMMbl AUCHUILTHHBL, KAJTCHIAPHO-TeMATHYECKHH [U1aH, (OHI OLEHOYHBIX CPEICTB IO

mucuurae, LMS Moodle

3.2. npopmMannoHHOE 00ecTieueHne peain3aluy IporpaMmbl

Jnst peanusanuy IporpaMMbl  OMONMHOTEYHBIH (DOHI OpraHM3alMM HMMEET ODJIEKTPOHHBIE 00pa3oBaTelbHble W HH(OPMALMOHHBIE PECYPCHI,

PEKOMEHIOBAHHBIC UIA UCIIOJIb30BAHUA B O6paSOBaT€J'IbHOM ponecce, HE CTapuIC IATH JICT C MOMEHTA U3JaHU .

OCHOBHBIE DJIEKTPOHHBIC U3JaHUA:

1. Pymsuruc, I'. E. Xumus. ba3oBblit ypoBeHb : y4eOHHK Uit 00pa30BaTe/IbHBIX OPraHU3alui, pean3youx 00pa3oBaTebHbIe IPOrPaMMbl CPEIHETO
npobeccuonansroro obpaszosanus / I'. E. Pymsuruc, ®. I'. ®enpaman. — 2-e usz., crep. - Mocksa : [Ipocseruenne, 2025. - 337 ¢. — (Yuebnux CIIO). - ISBN
978-5-09-124954-5. - Texkcr : anekrpoHHsIit. - URL: https://znanium.ru/catalog/product/2202350

2. Pageuxwii, A. M. Xumus : 6a30BbIif ypOBEHb : TPEHUPOBOYHBIE U MPOBEPOUHBIC PabOTHI : yueOHOE ocoOue, pa3paboTaHHOE B KOMIUIEKTE C
Y4eOHHKOM JUIs 00pa30BaTeIbHbIX OPraHU3aLUH, Peaan3yIomuX 00pa3oBaTeIbHbIe IPOrpaMMbl CPEIHEro NpodeccuoHanbHoro oopasosanus / A. M. Pagenxuii.
— 2-e m3j1., crep. — Mocksa : [Ipocsemmenue, 2025. — 81 ¢. — (Yuebuuk CI10). — ISBN 978-5-09-124962-0. — DBbC Znanium — URL:

https://znanium.ru/catalog/product/2202356
ﬂ,OHOJ’IHI/ITeJ'IBHLIe HUCTOYHHKH:

1. Caiit, mOCBSIIEHHBIH IpakTHYeCKoi paboTe B maboparopun http://orgchemlab.com/

2. CaliT 0 XMMHU: KJTaCCHYECKHE yIeOHHKHU, CIIPAaBOYHUKH, SHIIUKIIONEIHHU, HOUCK OPTaHHIECKUX U HEOPTaHMIECKUX PeaKItii, COCTaBlIeHHEe ypaBHEHHI

peakiwit http://www.xumuk.ru

3. HeKOMMep‘{eCKHﬁ calT OHHaﬁH'06pa3OBaHHH, COICPKUT MHOI'0O HMHTEPECHBIX 06pa3OBaT€HBHHX KypcoB H BUJICOJICKITMH IS IMKOJIBHUKOB,

CTY/IeHTOB 1 yuuTeseil. EcTb HecKoIbKO KypcoB 1o xumud. http://gotourl.ru/7180

4. KoHTpOIIB 1 OIIeHKA Pe3yIbTaTOB OCBOCHHS 00IIe00pa30BaTEIbHOMN AUCIUILTHHBI

KonTpoins u onenka pe3yIbTaToB OCBOSHUSI 00111€00pa30BaTeNbHOI AUCIUILUTHHBI PACKPBIBAIOTCS Yepe3 AUCHHUILTMHAPHBIC Pe3yIbTaThl, HAPABICHHBIE

Ha opMupoBaHne 06IMX U TPOo(EeCCHOHATHFHBIX KOMITETEHIMH 0 pa3/ieNiaM i TeMaM COJIepXKaHHs yqeOHOro MaTepuaa.

OK 02. Mcnonbs30BaTh COBPEMEHHBIE CPEICTBA MOUCKA, aHATHU3A U
HMHTEpIIpeTay HHPOpMALUK, 1 UHOOPMAIIMOHHBIE TEXHOJIOTUH IS
BBITIOJTHEHHUS 33/1a4 PO(ECCHOHATBHON e TEIbHOCTH

Tema 1.2,1.4,1.6,1.7

Tema 2.1,2.2

Tema 4.1,4.2

Tema 5.2-5.4
Tema 6.1
Tema 7.1
Tema 8.1

O0mas/mpodeccuonaabHasi KOMIETEHIHSsI Tema Tun oneHoYHBIX MEPONPUATHIA
OK 01. BeiGupats criocoObl pemeHus 3a1a4 npodeccuoHantbHoM Tema 1.1-1.7 TectupoBanue
JIeATENTbHOCTH TPUMEHHUTENIBHO K PA3JIMUYHBIM KOHTEKCTaM Tema 2.1, 2.2 VCTHBIH ompoc
Tema 3.1 Pelenne pacuéTHBIX 3a1a4
Tema 4.1 HaGmonenue 3a XomoM
Tema 5.1-5.4 BBINOJHEHUS IIPAKTUKO-
Tema 6.1 OpPHEHTHUPOBAHHBIX 3aJaHUI
Tema 7.1 IpencrapieHye pesynIbTaToB
Tema 8.1

MPaKTHYECKHX U JTaOOPaTOPHBIX paboT
IIpoBenenne XMMHU4IECKOTO
JKCIIEpHMEHTa

Beinonnenue

KOHTPOJIBHBIX

pabor o

pasaenam JUCIHIUTHHBL

OmneHKa caMOCTOSATENHHO BHITOTHEHHBIX
3aJaHAi

3amurta pemeHus Keic-3a1ad (¢ y4eToMm
Oynyuieit mpodeccroHaNbHOM
JIeATETTLHOCTH)

BeinonHeHue 3aJaHU TPOMEKYTOUHOM
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OK 04.
D¢dpexTUBHO B3aUMOACIHCTBOBATh M Pa00OTaTh B KOJUICKTHBE U KOMaH[Ie

Tema 1.7
Tema 2.1,2.2
Tema 4.1,4.2
Tema 5.2-5.4

Tema 6.1

Tema 7.1

Tema 8.1

OK 07. CozeiicTBOBaTh COXpaHEHHIO OKPYKAIOLIEH cpepl,
pecypcocOepereH IO, IPUMEHSTh 3HaHHs 00 I3MEHEHUHN KIIMMaTta,
MPUHLHMIIBI OEPEIITMBOTO IPOH3BOACTBA, d)(HEKTHBHO ACHCTBOBATH B
4pe3BbIYAHHBIX CHTYALUSX

Tema 1.7
Tema 5.1
Tema 8.1

[1K 2.3 BbisiBisth TpeOOBaHUS K MOJEPHU3ALMN UHTETPALIMOHHBIX
peLenuit

Tema 1.2
Tema 1.5
Tema 1.6
Tema 1.7
Tema 2.1
Tema 4.1
Tema 3.3
Tema 7.1
Tema 8.1

aTTeCTanuu
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